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optionally one or nore carbons (for exanple 1, 2 or 3 carbons, suitably 1
or 2, in particular 1) is/are replaced by a heteroatom selected fromO, N,
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the potentlal to provide signifi cant beneflt when used as a monotherapy or in combination with

one or more medicaments from these three pharmacological classes. Therefore, there remains
a need to identify and develop isoform selective PI3 kinase inhibitors which have the potential
to provide enhanced therapeutic efficacy in asthma, COPD and other inflammatory diseases.

25 Summary of the invention

According to the invention, there is provided a compound of formula (I):
R1

RO \\_‘
wherein
30 R is H, a saturated or unsaturated, branched or unbranched Ci.45 alkyl chain, wherein

optionally one or more carbons (for example 1, 2 or 3 carbons, suitably 1 or 2, in
particular 1) is/are replaced by a heteroatom selected from O, N, S(O),, (for example a



35gis O or an integer 1 or 2 or a pharmaceutically acceptable salt thereof,
including all stereoisoners, tautoners and isotopic derivatives thereof. In
one enbodvoenti/®&11is H, a saturated or unsaturated, bramrcha®2a0/ 065706 anched
01 12 alkyl 40 chain, wherein opti onaléy one or nore carbons (for exanple
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R’ is hydrogen or -Cy alkyl;
R® is hydrogen or -Cy.5 alkyl;
p is 0 or an integer 1 or 2;
35 g is 0 or an integer 1 or 2

or a pharmaceutically acceptable salt thereof, including all stereocisomers, tautomers and
isotopic derivatives thereof.

In one embodiment R' is H, a saturated or unsaturated, branched or unbranched Cy.1, alkyl

40 chain, wherein optionally one or more carbons (for example 1, 2 or 3 carbons, suitably 1
or 2, in particular 1) is/are replaced by a heteroatom selected from O, N, S(O),, (for

example a CH,, group is replaced with O, or with NH, or with S, or with SO, or a —CHj

group at the terminus of the chain or on a branch is replaced with OH or with NH))



R2bi s hydrogen, 01_3 al kyl, hal o, cyano, -01_3 hal oal kyl, -01-3 al koxy,
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hydrogen or -01_3 al kyl; R6is hydrogen pr -01 6 al kyl; R7is hydrogen or
-01_6 alkyl; R8is hydrogen or -016 alkyl; pis O or an integer 1 or 2; 20qis
O or an integer 1 or 2 or a pharmceuti cal | y acceptabl e salt thereof
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wherein
R’ is H, a saturated or unsaturated, branched or unbranched Ci.1o alkyl chain, wherein
optionally one or more carbons (for example 1, 2 or 3 carbons, suitably 1 or 2, in
20 particular 1) is/are replaced by a heteroatom selected from O, N, S(O),, (for example a

CHo,, group is replaced with O, or with NH, or with S, or with SO, or a —CH3 group at the

terminus of the chain or on a branch is replaced with OH or with NH,) wherein said

chain is optionally substituted by one or more groups (for example 1 to 3, such as 2

groups) independently selected from oxo, halogen, an aryl group, a heteroaryl group, a
25 carbocyclyl group or a heterocyclyl group,

each aryl, heteroaryl, carbocyclyl or heterocyclyl group bearing:
0 to 3 substituents selected from halogen, -Cis alkyl, -Cqs alkoxy, -C,s
alkoxyOC,.3 alkyl, -C4 haloalkyl, amino, -C44 mono or -C,g di-alkyl amino,
30 -Ci4« mono or -Cpg di-acyl amino, -Cos alkylS(O),Cis alkyl, -Cos
alkylS(O),NR°R’, -Cos alkyINR®CgsalkylS(O),Cis alkyl, -Cos alkylC(O)OCo.s
alkyl, -NCq alkylC(O)NR®R” -NCo.s alkylC(O)Co.s alkyl, -Cos alkylC(O)NR®RY,
and -Cy. alkylC(O)C,.6 alkyl; and/or one aryl, heterocyclyl or carbocyclyl;
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al koxy, 20S(0)c, C1-3 alkyl; R4is hydrogen or -01_3 al kyl; R5is hydrogen or
-01 3 alkyl; R6is hydrogen or -01 6 alkyl; R7is hydrogen or -01 6 alkyl;
25R8i s hydrogen or -016 al kyl; pis 0 or an integer 1 or 2; gis 0 or an
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- CH3 group a@'kilﬁ@)ﬁ@mrﬁ”ﬁ’us of the chain or on a branch is repl aced W|th OH
or M@th NH2) wherein said chain is optionally substituted by one or nore
groups Raadepgrplggmd,y sel ected from oxo, hal ogen, an aryI group, a
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-S(O)qC1 3 alkyl;
R* is hydrogen or -Cy.3 alkyl;
15 R° is hydrogen or -Cy.3 alkyl;
R® is hydrogen or -Cy.5 alkyl;
R’ is hydrogen or -Cy. alkyl;
R® is hydrogen or -Cys alkyl;
p is 0 or an integer 1 or 2;
20 q is 0 or an integer 1 or 2
or a pharmaceutically acceptable salt thereof, including all stereocisomers, tautomers and
isotopic derivatives thereof.

In one embodiment the present disclosure provides a compound of formula (1A’):

25
R1
I
X
R \\_,
R3b (IAI)
R’ is H, a saturated or unsaturated, branched or unbranched Ci.45 alkyl chain, wherein
optionally one or more carbons (for example 1, 2 or 3 carbons, suitably 1 or 2, in
30 particular 1) is/are replaced by a heteroatom selected from O, N, S(O),, (for example a

CHo,, group is replaced with O, or with NH, or with S, or with SO, or a —CH3 group at the
terminus of the chain or on a branch is replaced with OH or with NH,) wherein said
chain is optionally substituted by one or more groups (for example 1 to 3, such as 2



O to 3 substituents selected from hal ogen, -01_6 alkyl, -01_6 al koxy, -02_3
al koxy001 3 al kyl, -01_6 hal oal kyl, am no, -014 nono or -Cmdi-al kyl am no,
- 014 nonoworoti@asdil- acyl am no, -00_6 al kyl S(0) pCl_6 al ¢ir/EP2€010/065744.5

al kyl S(0) pNR6R7, -00_6 al kyl NR8Co_6al kyl S(0) pC1_6 al kyl, -00_6

al kyl C(0) 000-6 al kyl, -NOO_6 al kyl C(0) R7 -NOO_6 al kyl C(0)00_6 al kyI
-00_6 al kyl C(0)NR6R7, and -00_6 al kyl C(0)01 6 al kyl: and/or one ary

het er ocycl yl QFSPp@éWQﬁP@%?’Wy Se@éﬁdsfrW@P‘%dﬁlpge”Oi” @"yéBWIp afhsi e(SOaFMWPHBQﬁ
cyano, -01_3cdnbdayalykgroup o04 h8teaddyolylygrou®®2-3 20 al koxy001_3 al kyl, -01_3
hydr oxyal kyl , -00 6 al kyI S(0)q01_3 al kyl, -00_6 al kyl S(0) pNR6R?, 00-6

al kyl NR800_ 6a| al k 00_6 al kyl C(0)001_6
Sl oNeD. el g %@ B iyt SRtk a0 @ ol O
al kKA C( 0) NR6R7 t%. litgents k selexten 1o afrllmn mai%ylhy&w@g@hyl 0%1-8 Ry |
hal o, cyano, 01-C3.;hakoaDiyk ,alldl,_- 332@Iédb}t®c1 DG, alcky InGadKgaIkyl 3 -@d.k rhlpalkyl,

25R3ai s hydr oxyiminB3Rt.s, rjﬂb!r‘?d 80em,, MHILPAMino, h@ OmoﬁM%‘FQCZ Qal_é)byhé}r% K(Z‘(g
01 3 hydroxyalk

, Xy 0 b 0

oizs ool Wkt ST R SR
hydrogen or -01C<66%kﬂ@(o)oﬁewlkwd%@ma&wlC(@iféRé? kIR’ chn%lkﬂc@)caﬂalkwt@per 1
or @ qis 0 or @akyl(@INRRL, aiid 2CapalkylT(PiGnEkeubhd/al ble atyeptrbdgclgabi

t hereof, includip ?"%& stereoi sonmers, tautonmers and i sot opi c derivatives

t hereof _,, WO 2

PCT/ EP2010/ 5746 8 Acco di entio
there i prodi O%e”corj?ﬁﬁtﬁ{@% %‘ %’or'ﬁ‘g vk | @ano W\/ﬁglro@'i%ﬁ' 5 ?sa'f—(i’xya s
sat ur at @goxy© Ginsalkyhr £2-edhydiexyatidie dCos ahi’lﬁ(@l)c@ﬁecﬁlm i%ea@k)j}ﬁ(Q)MRrR wher ei n

OptlonaélkwNRPreos@mylsm cp@/ramyls (c!’:olqr . )eHlL, eoeoral@l@;@)tm@q? a ltaﬂod:y6
ar S a e e
S %‘?ﬁé“b‘é‘:}%e Rt MIGIE <R aeaé‘ﬁé@b‘?@hq%“ﬁﬁd’t% RAROEH s,
or vmth or a -CH3group at the term nus of the chain or on a branch is

r epl aceIEZbV\/l tih hgitogen v itshalkyHhRlonhparei, 6.5 baldalkyl OC chalkoxyi €o.0pkyISELCys alky;
substi tgted gy @,@Q lor nmore groups (for exanple 1 to 3 such as 2 groups)

i ndepengent | £ o] e

gr oup, Q car oc@ ?@% dh)I(Jlr(gmdrﬁ(aﬂz@iohr(-%l-?erc‘)cylﬁ 3@0%[1&6/ Q%FOQBFJW Eé ea}rﬂ%)oayyl
carg@ocy% hC@ra”Wéterocycl yl group bearing: 150 to 3 substl tuents sel ected
f r om haRbgenis hytpdenryiG.s-akyl;6 al kyl, -01_6 al koxy, 02_3 al koxy0Cl_3

al kyl, rD2_ 3@ %ég,qg,r_;t alaiyl;, -01_3 hydr oxyal kyl , -01_6 hal oal kyl, ami no,
-014 nogo or -014 nono or -Cm di -acyl amno, 00_6
al kyl S(0) pc1i®§YaioRHT O 6 2 AL kyl S(0) pNR6R7, -00_6
al kyl NF\%CO 6'§Ihb(9409(3'0)>bf53m6@|“é(| ;kyl, -00_6 al kyl C(0)000_6 al kyl, -NR800_6
al kaf C(R) NRGRhydiNge0or & aklkylt C( 0) 00-6
p is 0 or an integer 1 or 2;
q is 0 or an integer 1 or 2
or a pharmaceutically acceptable salt thereof, including all stereocisomers, tautomers and
isotopic derivatives thereof.
30

In one embodiment the present disclosure provides a compound of formula (1A):
R1

I




20al kyl, -00_6 al kyl C(0) NR6R7, and -00_6 al kyl C(0)01_6 al kyl; and/or one
aryl, heterocyclyl or carbocyclyl; R2ais hydrogen, -01 3 al kyl, halo,
hydr oxyl ,woypanm4sti®@l 3 hal oal kyl, -01_3 al koxy, '02-3 alPkompe@b/oas7aé kyl ,
-01_3 hydroxyal kyl, -00_6 al kyl S(O) q01_73 al kyl, -00_6 al kyl S(0) pNR6R?,
-00-6 25 al kyl NR800 6al kyl S(0) pal6 al Kyl, -00_6 al ky10(0)0H, -00_6

al kyl C(0)001_6 al kyl, -NOO-6 al kyl C(0) NR6R7 -NR800_6 al kyl C(0)01_6 al kyl,
-00_6 al kyl C(O)NR6R7 and -00_6 al kyl C(0)01-6 al kyl ; R3ais hydroxyl; Rdis
hydr ogeR' or |sm|, _Bsatbiaged oR30REsateydbmgemedor uritaihat Kil1s alRgl dwahyckuoge\ﬁ ar

-01_6 al kyl; cR7igkyn¥HAiAGS N QJ’1 10 Qﬂ(¥l6ct?§|r{$)’bvhe@\ %pfbﬁi}'ﬂ?%@ &rmo@]-@ar%ﬂﬁ/tfor VO
2011/ 048111PCT ER2Q 1%06%zil QR 1 hnt eger L /

i nteger 1 ore)f‘moIo ar c?g[? cce rt abl'e E 'ICV a{ %'ggfe r‘f% (feflid ¥|ga al |
st erfeoi somer %eteﬁoatﬁ%ﬁ@e@te@ﬁem @o&lo% Q. dter ieval@@schh@r@tﬁ is replagadoidh Rgot o

t he i nventi onith Nireroe with Srawithe80a ot amplidngloo at themerain(s BY the ditbiiher enra
Rlis H a sajdhéet %qegl%\céﬂ‘ﬁlﬁﬁ WHrbedith RIW—@WH@rgln%aldjelb&ﬁrk%ﬁ%nQﬂy_étfbsﬂ uked by

chain (such as a

opti sty ofl OF ToPaoupt dndetentel, Seipted rdts G, Saathy sl ShCiofum 2 1
or 2, in parheteigpet 9DpP; & LAAPEC QWé@rewe@rWM@@v@m selected from0, N,
S(01)(p (for exanple a CH2, group is replaced with O, or 15 wth NH, or with

S, or wwith SQ2 %{: WT%&?]&IUE% \k({'tu oFr?éthﬂoE Fo I"Hee FIHI%I n or on a branch
8

repl aced t naI
Lobst L ared by ond 18 5 s en o Prigd, @wa Pgensa s 8t i APYhaFey

an aryl group, a ailéﬂt)@/ﬁlﬁmyalk}@,r cﬁnp h@loaibylbe&w yCr.gmaane or @zdﬁét@lkﬂcqmllnyl
group deach aryl.c,hetesmar gt , -@%r beicaey! Y bm@ro, he@:@g oamylsym) grfualkplearcg(g?) 0
to substituents 71 O 8 , a

al k1c%))xy001 3 al ky|a'§ﬁ%@é@'§6 F{ agm,ng COGQ'%S'%E@ }/6 aék éé% kkg O(,% no,
-014 nono or Cm%i“ylac’?/%fiaﬁli“wg( %%RG kay 0963 V'ky 06 aMIC‘é ;

al kyl S(0) pNR6R7, ar@-Cob alkiylG(ONRE kS snkiior S(we))apmeearactwl or capigoayclyl;

al kyl C(0)000_6 al kyI -NOO 6 25al kyl C(0) NR6R7 - NOO_6 al kyl C(0)00_6 al kyl ,

hg?e?og@clygl%gpr] ca 7 613 ?IRQRgglglsKl\f(l %gp Ockﬂﬁo d%’l hﬁﬁgﬁélloh ﬁ)ne ”ﬁd éro 9,
cyadito, alsaxy®Cha dail. k;@m hlﬁiiowaﬂwkc%re a”@%@ &14&&2‘%01003 @M@(O)pN%B g -Cos
hydr oxyaik)HNRng@ﬂixIS(@)pZyé S6IRYIg0AC,3 &l (0)0BI0_ECal katkyBT (@)K Ralkyk 0ONGo.s
alkylC(O)NR®R’, -NR®Co. alkylC(O)C1s alkyl, -Cos alkylC(O)NR°R’ and -Co.s alkylC(O)Cis
alkyl,
R% is hydrogen, C.3 alkyl, halo, cyano, C4.3 haloalkyl, C1.3 alkoxy, Co.s alkylS(O),C1.5 alkyl;
25 R*® is hydroxyl;
R%® is hydrogen, hydroxyl, halo, cyano, Ci3 haloalkyl, Cs3 hydroxyalkyl, Ci3 alkoxy,
S(0)qCi-3 alkyl;
R* is hydrogen or -Cy.3 alkyl;
R® is hydrogen or -Cy.3 alkyl;
30 R® is hydrogen or -C1.¢ alkyl;
R’ is hydrogen or -C. alkyl;
R® is hydrogen or -Cys alkyl;
p is 0 or an integer 1 or 2;
q is 0 or an integer 1 or 2
35 or a pharmaceutically acceptable salt thereof, including all sterecisomers, tautomers and
isotopic derivatives thereof.



30 al kyl NR800_6al kyl S(0) p016 al kyl, -00_6 al kyl0(0)OH, -00_6 al kyl C(0)001_6
al kyl , -NOO-6 al kyl C(0) NR6R7, -NR800_6 al kyl C(0)01 6 al kyl, -00_6

al kyl C(0)wBaeRin/msgd1- 00 6 al kyl C(0)01-6 al kyl ; R3ai s hydroxEproiResz461ydr ogen
or -01_3 alkyl; WD 2011/048111PCT/ EP2010/ 065746 10 R5i s hydrogen or -01-3
al kyl; R6is hydrogen or -Cl1_6 alkyl; R7is hydrogen or -Cl_6 alkyl; R8is
hydr ogen or -016 al kyl; 5pis O or an integer 1 or 2; ais O or an integer 1
or 2 orAgPopHag F?ate@mvsemn,%%@éﬁpﬂﬂ%a§a'|nf>0~erwe9fé6rmula HBDudi ng al |

stereoi soners, tautoners and i sBtopic derivatives thereof. 10l n one

enbodi nent there is provided a gonpound of formula (IC): RL wherein R1,
R3a, R3b, R4 and R5 are as defifjed 8bove for conmpounds of fornmula (I). In
one enbodi ment there is provided a gonpound of forrmula (ID): In one

enbodi nent there is provided YOt mula (1E): 11 wher ei n
| abgve aconmpounds of formula (1).
H/ o] d of fornmula (IF): wher ei n

R1, R3a, R3b, R4 and R5 are a$
51 n one enbodi nent there is pre

Rl1, Rka, R3a, R3b, .--.4 r< and R5 are as defined above for conpounds of
formula (1). In one enbodinent there isNaroyi ded a conpound of fornula
(19: WO 2011/ 048111PCT/ EP2010/ 0657

=N
R4R®
R3a \
IB'
wherein
5 R is H, a saturated or unsaturated, branched or unbranched Ci.45 alkyl chain, wherein

optionally one or more carbons (for example 1, 2 or 3 carbons, suitably 1 or 2, in
particular 1) is/are replaced by a heteroatom selected from O, N, S(O),, (for example a
CHo,, group is replaced with O, or with NH, or with S, or with SO, or a —CH3 group at the
terminus of the chain or on a branch is replaced with OH or with NH,) wherein said

10 chain is optionally substituted by one or more groups (for example 1 to 3, such as 2
groups) independently selected from oxo, halogen, an aryl group, a heteroaryl group, a
carbocyclyl group or a heterocyclyl group,

each aryl, heteroaryl, carbocyclyl or heterocyclyl group bearing:

15 0 to 3 substituents selected from halogen, -hydroxyl, -Cis alkyl, -Cqs alkoxy,
-C,3 alkoxyOC,3 alkyl, -C,.5 alkylOC,3 alkyl, -C4.5 hydroxyalkyl, -Cqs haloalkyl,
amino, -C44 mono or -C,g di-alkyl amino, -Cy4 mono or -C,g di-acyl amino,
-Cos alkylS(0),C1s alkyl, -Cos alkylS(O),NR°R’, -Cos alkyINR’CysalkylS(0),C1s
alkyl, -Co.s alkylC(O)OCo.s alkyl, -NR®Cos alkylC(OINR®R’ -NR®Cys alkylC(O)Cos

20 alkyl, -Cos alkylC(ONR®R’, and -Cys alkylC(O)Cis alkyl; and/or one aryl,
heterocyclyl or carbocyclyl;

R% is hydrogen, -Cq3 alkyl, halo, hydroxyl, cyano, -Ci3 haloalkyl, -Cq.5 alkoxy, -C,3
alkoxyOCi.s alkyl, -C4.5 hydroxyalkyl, -Cos alkylS(O),C+.5 alkyl, -Co aIkyIS(O)pNR6R7, -Cos
25  alkyINR®CyealkylS(0),C1s alkyl, -Cos alkylC(O)OH, -Cos alkylC(O)OCis alkyl, -NCos
alkylC(O)NR®R’, -NR®Cys alkylC(O)Cys alkyl, -Cos alkylC(O)NR®R’ and -Cos alkylC(O)Cis
alkyl,
R* s hydroxyl;
R* is hydrogen or -Cy.3 alkyl;
30 R° is hydrogen or -Cy.3 alkyl;
R® is hydrogen or -Cy.5 alkyl;
R’ is hydrogen or -C. alkyl;
R® is hydrogen or -Cys alkyl;



12 wherein Rl, R2a, R3a, R3b, .--.4 r< and R5 are as defined above for
conpounds of formula (1). The conpounds of the present disclosure are at

| east Pl oadelr@siimhi bitors. Certain conpound 5 of thePdirarhaswszzssray be
Pl 3K al pha and delta inhibitors. Certaift conpounds of the disclosure my be
Pl 3K delta and gamma i nhi bitors. Sone conpounds may be al pha and gamma

i sozyne inhibitors. O her conpounds may be al pha, delta and gamma subtype
i nhi bi thrs. B0 qrs"‘”ri'?tﬁﬁ‘%fskﬂ'% hat different biological profiles nmay be
associ ag ed wstOtortanastegeli T érs2 ent i nhi bition profiles which nmay be

advant a&ea%drma&@tﬂ@sty Becdpidas thereofli hEiRbiRRt aldisfpasi&merd Otduidthétst &g as
enpl oyeld heIrCe 'Satfvng %re to refer to a conmpound that reduces (for exanple
by at 8%89 gﬁ% or° el ™M nat es the biol ogical activity of the target, for
example PI3K delta, in an in vitro enzyne assay. 15The conpounds of the

pr esent Acosdih@ uthe ireeetiac there isi prodeédd a baspdurstofdemuiag (IBy.st ens and t her eby
denonstrate that they possess suitable properties for penetrating cells.
General references to conpounds gf fornula (1) herein are intended to

i nclude references to conmpounds jpof fornmula (1A - (I1GQG unless the context
suggests ot herw se. 20 Al kyl as | sed herein refers to straight chain or
branched chai n al kyl, such as, th&t limtation, nethyl, ethyl, propyl,

i so-propyl, butyl, and tert- but . odi nent al kyl refers to
@ he ei nLpefers to straight or
RLe et hox hoxy, propoxy, butoxy. Al koxy

strai ght chain al kyI . 25Al koxy
branched chai n al koxy, for exar

as enpl oyed herein al so extends to enbodli rrents in which the oxygen atomis
| ocated within the alkyl chain, for exa N- (CH2) nOCH3. I n one enbodi nent
the al koxy is |inked through oxygen to\t /e renmai nder of the nolecule. In
one enbodi nent the al koxy is |linked_t arbon to the remai nder of the
mol ecul e. In one enbodi ment the 30disol osure relates to straight chain

al koxy. -C2_3 al koxy0Cl_3 al kyl as+<e y"éﬁfR?terei nis intended to refer an
-C2_3 alkoxy linked to the renaider of iBe nol ecul e through oxygen to
provi de oxygen- al kyl ene- oxygen-al kyl . 35Car bocyclyl as enployed herein is
intended to refer to C3_10 saturated or partially saturated carbocyclic

ri n@nsy\g €. for exanpl e cycl opropyl, cyclobutyl, cyclopentyl and

cycl ohe'%yl ipiet- e sRikfAted ar anS@wr@teﬁte ey ar W@”Q’f‘eééﬁb@é‘w ¢hain (Rycp@s a

bi cyclic ring.sysityerchaiangra $;Rgalplectain)mahereir( bpﬂor@}ldgamnbeorilmor% caboris &pr
het er oat ons Wr‘ldei‘tolry?) %th%ﬁ% eduifdofm Oor M andaricurdP F4eaR! ¢ Ié’cf d by a

heteroaryls | I azoI ot hi azol e

oyrazore | SIaRE S%é?t@gm@ Re9ih m@r ﬁéamag?@aéﬁﬁ@fowe'ﬁf%t'ﬂ?e Vﬁ'ﬁh@ Gt
beriZof ur an with NH, 2r vat a$tdor1WItthO4 or 18i =zidd @roup |t Ehepiespioup ©f thenghaiy of @ma he
definition obrahét i@rrepléydzd with lOHer walt N&f) @herefn €id tiesists m’ti@nallngjbsm@ted by

2011/ 048111RCH GPARIY/ O6: gz QQﬁtE‘/‘ | B30Acl 3l B0 Mainabn! 9P r@pe 4 1 N9

is aromati c. ter ; e Temain cul e
t hrough a ca?%%ré’?@’l PIOUP; #T8PC gly pt?ﬁp(% %?Wﬁyégrﬁlé?er oat om In a

bicyclic systemthe definition of aromatic will be satisfied by the
ar@mti c nat ur @aei adt, heeasdryl>efBodycior tietéloyy St bddahgr ocycl i c groups as
enpl oyed herein ig 'o”%eé\ﬂ%ﬂtu ts" E&E&e&ofr 5h£|8%éln\i\h ”bglfq‘?ld Bl “%lk%k?t €8,

which is saturated or hon- &

conprisi ng one ordlkPVe et ybxéhq)h%oalkylzargIPqum ”E%'totqrcglzafj' alky lamZ” 'C14
het er oat ons i ndeprennl@nHCyssietaQ(taemd FGaa DKYIS(Csieh.s allQ!, SCoe‘aikyI%@m)‘ReR%—QM 6
or 7 menbered rings alkymMN R, DOKISIT)D idi BRy, tebg@hyaitm@)@ms alkyl, -NCo.g

hyd hi oph 6 d |
pyrol 1 di ne and A0 SIHRCOR, dl R spé'?ﬁ&@bge o RS MG Os R A o
t et rahydr ot hi ophe@t@/ @)ﬁeﬁ ?U.Wné” B"?f@r%t @ter%?'wr%wﬁwéwy%d 1, 4- di oxane,

and in particular p| peri di ne, piperazine, and norpholine. An exanple of a
saturatgd 7 geRRRsGHh h@&ré?@f(?'hbfb ' yaa)st (?)‘/a|1r®4 ¢l 2rsRaRG, r-cng heand -exn;
S SafboPeal ity 1 RRRSHERYE el TRIRTETL 5 Tl aliSOINRR', Cos
aIkyINR CoealkyIS(O)pC16 alkyl, -Cos alkylC(O)OH, -Cos alkylC(O)OCss alkyl, -NCo.s
alkylC(O)NR®R’, -NR®Co. alkylC(O)C1s alkyl, -Cos alkylC(O)NR°R’ and -Co.s alkylC(O)Cis
alkyl;
R* s hydroxyl;
R* is hydrogen or -Cy.3 alkyl;



oxazepi ne. A heterocyclic group may be linked to, for exanple, an alkyl
chain, through carbon or a suitable heteroatom such as N. 20 Oxo as

enpl oyed weneiw4gdfiers to the group =0 and can be att aclreu/mreoia/ ocEbOn at om
to give 0=0 or to a heteroatomto give for exanple, S=0 or SQ2.

Hal oal kyl as enpl oyed herein is |ntende8 to refer to a group having from1
to 6 halp atons, for 25exarrp|e 1 to 5 halo atons. In one enbodi nent the

hal oal k@l |s'3;5‘éé?roﬁﬁ'l‘851%3ﬁla' K¥tor exanpl e per fluoroal kyl, such as CF2CF3 and
CF3. HaRb r eiphgdreges obr@rmlkythl oro or fluoro. 3001-4 nmono or Omdi acyl is
i ntended” t o isef&l é@orQ&Qkﬁ@L4 al kyl and -(00014 al kyl)2 respectively. Aryl
as used herell n rr%fg LS (?) al olr exanpl e C6_14 nono or polycyclic groups (such
as 06_10 rmond 39 8?0 cli'e“g 0ups) having from1 to 3 rings wherein at |east
oneXing is 'érod?fé@f‘l"&teg?fd chﬁ 'ng 35phenyl, napthyl, anthracenyl,

5, 6, 7, 8gt et rialdyatraoniatpydryt oehd the |i ke, such as phenyl and napthyl I n one
enbodi n@rma Bﬁdrﬁa@&ﬁﬂaéﬂiy aé@dﬂatﬂ’@%aﬁr‘lﬂg@oﬁel%lu&nbSalﬁs%@e&sdﬁ?é@e[aﬁﬁomers and
heteroaré one |fment X i's pyrazinyl, Such as pyrazin-2-yl, in
particuf ttop'ﬁéjteﬁv Bﬁ? ‘?102 yl, nore specifically 5-nethyl pyrazin-2-yl. WO
2011/ 048111PCT/ EP2010/ 065746 14 In one enbodi nent X i s benzot hi ophenyl, for
exarpl enl@ezotdvdondre thete Yo providedaeompbodt offatmuta (1€):benzof uranyl , for

exanpl e benzofura-5-yl. 5 In ongtenbodiment X is thiazolyl, for exanple

t hi azol -4-yl. In one enbodi nent X is isoxazolyl, for exanple isoxazol-3-yl,
such as 5-nethylisoxazol -3-yl. pln R1 a suitable heteroatom may repl ace
any carbon including a linking carbgn, branched carbon or a term nal carbon

and hydrogen(s) may fill the r ies, as appropriate. In one
i me 1 1»s branched or unbranched
C o for exanple 1, 2 or 3

enbodiment RL is H 15l n anoth
01-10 al kyl chain, wherein at

xanpl e 09 al kyl conprising 1, 2 or
In one enbodiment Rl is

N
carbons) is replaced by an oxygen, for
3 oxygen atons, such as - CH200H2CH200Ig2

-CH200H3. 20 In one enbodinent R1 is - CH2 20—!
R3a/\\_/
R3b (lC)

wherein R', R*, R*, R* and R® are as defined above for compounds of formula (1).
In one embodiment there is provided a compound of formula (ID):
15

R1

I

R3b (ID)
wherein R', R?, R?, R®¥, R®, R* and R? are as defined above for compounds of formula (l).

In one embodiment there is provided a compound of formula (IE):



In one enbodi ment Rl is - CH200H2CH200H2CH2OH. 251 n one enbodi nent Rl bears
at | east one oxo substituent. In one enbodinent RL is -CH2ZNHCONEI 2. I n one
enbodi renwORb11basris at | east one carbocyclic group as aprsulEpRimosaé. 30 I n
one enbodi nent Rl bears at | east one o substituent and a carbocyclic
group substituent, for exanple cyclopentyl or cyclohexyl linked to a carbon
bearing an oxo substituent, such.,as the fragnment: 35 In one enbodi nent Rl
conprises: HIn one enbodi mrent R1 conprises: WO
2011/ 048111PCT/ EP2010/ 065746 15 |8’ scsF4D I n one enbodi ment Rl conprises: 0O
5 I n one enbodi nent Rl conpri l-s ove 10l n one enbodi nent Rl bears at
i . one enbodi nent Rl bears one

) s;--Qituent, for exanple the
heterocyclic group is linked te Yy an oxo substituent, such
as Rl conprising -C(0)norpholiny mﬂbreln t he_n rpholinyl may be |inked
through N, in particular 15the fragnentN 0 ﬁ) -C(0) pi peridinyl such as the
fragnent: O N \ >

NR4RS

R3 (IE)
wherein R', R*, R*®, R* and R® are as defined above for compounds of formula (1).

5 In one embodiment there is provided a compound of formula (IF):

R1
(-

R2a
R3a)\\~/

wherein R', R?, R*, R®, R* and R® are as defined above for compounds of formula (1).

10
In one embodiment there is provided a compound of formula (IG):

R1




20 I'n one enbodi nent Rl bears one oxo substituent and one heterocyclic
group substituent, for exanple the heterocyclic group is linked to a carbon
beari ng amoaro/mstisti tuent, wherein said heterocyclic gromEPRasebi7abears a
01 6 alkyl or a -C(0)C1_6 al kyl substit1 tent, such as Rl 25conpri sing
-C(0) piperidinylC1_6 al kyl or -C(0)piperidinylC(0)Cl_6 al kyl wherein the
pi peridinyl may be linked through N, in particular the fragnents: )5s N M
orCOVe WO 2011/048111PCT/ EP2010/ 065746 16 In one enbodi nent Rl represents:
0 \/- N(\@M3Rd R'nRGH B BRI R' med R° Rie aepefesdmbsve or sampbinds df forowe @rbodi ment
Rl represents: 01?11' 11e In one enbodi mrent R1 bears one oxo substituent and
one heterocyclic gr substituent, for .10 e, t.he heterocvclic group
o011 nk G SR g oh R RS etitbie Bl Kue P ERIP 06 ARG SRR chBp BT ¢
grop i ¢fdbe displegrre manke EFdeglehs engdelipinaditarss (estein: epamoupie pEbR dissinsHreas
R1 conpmapibeg P1IB( @it Eedi gamybniphiphoisi ©@pmenbempoumdshaapmisep phangid wasnnize
linked shxmidihnNitorsN OB IdoRipbfidd May beadtNdelta AR haRi: SIBAMY MBSt is
conprises: 1n ope.ffeancg.mant R1 EQOPrises: 20 .Op . IQ one .%nbogl. r’hetptp R1
conpri S%rgpo%ad that different biological’ profiles "'may be" associated with these different inhibition
profiles which may be advantageous in targeting pathways for different diseases.
10
Inhibitor as employed here is intended to refer to a compound that reduces (for example by at
least 50%) or eliminates the biological activity of the target, for example PI3K delta, in an in

vitro enzyme assay.

15 The compounds of the present disclosure are active in cell based screening systems and
thereby demonstrate that they possess suitable properties for penetrating cells.

General references to compounds of formula (1) herein are intended to include references to
compounds of formula (1A) - (IG) unless the context suggests otherwise.

20
Alkyl as used herein refers to straight chain or branched chain alkyl, such as, without limitation,
methyl, ethyl, propyl, iso-propyl, butyl, and ftert-butyl. In one embodiment alkyl refers to straight
chain alkyl.

25  Alkoxy as used herein refers to straight or branched chain alkoxy, for example methoxy,
ethoxy, propoxy, butoxy. Alkoxy as employed herein also extends to embodiments in which the
oxygen atom is located within the alkyl chain, for example —(CH,),OCHs;. In one embodiment
the alkoxy is linked through oxygen to the remainder of the molecule. In one embodiment the
alkoxy is linked through carbon to the remainder of the molecule. In one embodiment the

30 disclosure relates to straight chain alkoxy.

-C,.3 alkoxyOC,.; alkyl as employed herein is intended to refer an -C,.; alkoxy linked to the
remaider of the molecule through oxygen to provide oxygen-alkylene-oxygen-alkyl.

35  Carbocyclyl as employed herein is intended to refer to Cs.q¢ saturated or partially saturated
carbocyclic ring systems, for example cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

Heteroaryl is a Cs.o membered aromatic carbocylic ring or bicyclic ring system comprising one
or more, (for example 1, 2, 3 or 4) heteroatoms independently selected from O, N and S.
40 Examples of heteroaryls include: pyrrole, oxazole, thiazole, isothiazole, imidazole, pyrazole,
isoxazole, pyridazine, pyrimidine, pyrazine, benzothiophene, benzofuran, or 1, 2, 3 and 1, 2, 4
triazole. In a bicyclic ring system the definition of heteroaryl will be satisfied if at least one ring



25NOVe I n one enbodi nent R1l represents: 17 \N(CH3)2 In one enbodi nrent Rl
represents: 5 In one enbodinent Rl represents: Me In one enbodi nent Rl
representwo 2001/0¥e110 | n one enbodi nent Rl represents: OPCFIEP2@0@6TAbOdI ment
Rl represents: I n one enbodi ment Rl rgpresents: In one enbodi nent R1
represents: |In one enbodinment Rl represents: 20 s 5, 0 25 In one

enbodi nent Rl represents: o , .
contains a heteroatom and at least one ring is aromatic. The heteroaryl may be linked to the

remainder of the molecule through a carbocyclic ring or a ring comprising a heteroatom.

In a bicyclic system the definition of aromatic will be satisfied by the aromatic nature of at least
5 onering in the system.

Heterocyclic groups as employed herein is intended to refer to a 5 to 10 membered ring system
which is saturated or partially unsaturated and which is non-aromatic comprising one or more
(for example 1, 2 or 3 in particular 1 or 2,) heteroatoms independently selected from O, N and

10 S, for example 5 or 6 or 7 membered rings including pyrrolidine, tetrahydrofuran,
tetrahydrothiophene, piperidine, piperazine, morpholine, 1,4-dioxane, pyrrolidine and
oxoimidazolidine such as pyrrolidine, tetrahydrofuran, tetrahydrothiophene, piperidine,
piperazine, morpholine, and 1,4-dioxane, and in particular piperidine, piperazine, and
morpholine. An example of a saturated 7 membered heterocyclic ring is a 1,4-diazepane ring

15 and an example of a partially unsaturated 7 membered ring is a 2,3,4,5-tetrahydro-1,4-
oxazepine.

A heterocyclic group may be linked to, for example, an alkyl chain, through carbon or a suitable
heteroatom such as N.

20
Oxo as employed herein refers to the group =O and can be attached to a cabon atom to give
C=0 or to a heteroatom to give, for example, S=0 or SO..

Haloalkyl as employed herein is intended to refer to a group having from 1 to 6 halo atoms, for
25 example 1 to 5 halo atoms. In one embodiment the haloalkyl is per haloalkyl, for example per
fluoroalkyl, such as CF,CF; and CFs.

Halo represents bromo, chloro or fluoro.

30 Ci4 mono or Cy,g di acyl is intended to refer to —C(O)Cq4 alkyl and —(COCy4 alkyl),
respectively.

Aryl as used herein refers to, for example Cg.44 mono or polycyclic groups (such as Cg190 mono

or bicyclic groups) having from 1 to 3 rings wherein at least one ring is aromatic including
35 phenyl, napthyl, anthracenyl, 5,6,7,8-tetrahydronapthyl and the like, such as phenyl and

napthyl.

In one embodiment X is phenyl.

40 In one embodiment X is a Cs.9 membered heteroaryl.

In one embodiment X is pyrazinyl, such as pyrazin-2-yl, in particular methylpyrazin-2-yl, more
specifically 5-methylpyrazin-2-yl.



WO 2011/ 048111PCT/ EP2010/ 065746 18 O 'ss-sc./ \ NNMe2 H5 10 In one

enbodi nent R1 represents: In one enbodi nent Rl represents: In one

enbodi renwoORb1weagriesents: H '555s/ \ / NN Me2 0\ / O PETZP2010/063786 one
enbodi ment Rl conprises a carboxylic aqhd, for exanple 01_3 al kyl eneCO2H
such as the 15 fragnment -CH2CH2CH2002H or alternatively -CH2CH2CH2CH2002H.
I n one enbodi nent Rl represents -CH2CH2CH2C(0) NHCH( CH3) 2. I n one enbodi nent
Rl represents -CH2CH2CH2C(0) (CH3)2. 20 In one enbodi nent Rl represents

- CH2 CH2\ G2 slGHiRCHREY0 P3is benzasiniepleamyb dorrexainpRlbenepihepban-2-yl.

- CH2CH2CH2N( OH20H200H3) 2. 251 n one enbodi nent Rl represents

- OH20H2QH20( 0),N(,OH2 Q0H3) 2. | ne_enhodi nent represents

. OO B0 PRS DR e LR S AHERE SR E B ent

- OHAOH20H20( 0) NHCH2CH200H3. 30 I n one enbodi nent Rl conprises: In one
enbodi nerdnelRnbmoimeartSeis thidfolyl, for example thiazol-4-yl.

In one embodiment X is isoxazolyl, for example isoxazol-3-yl, such as 5-methylisoxazol-3-yl.

10 In R' a suitable heteroatom may replace any carbon including a linking carbon, branched
carbon or a terminal carbon and hydrogen(s) may fill the remaining valencies, as appropriate.

In one embodiment R is H.

15 In another embodiment R' is branched or unbranched Ci.io alkyl chain, wherein at least one
carbon (for example 1, 2 or 3 carbons) is replaced by an oxygen, for example Cg alkyl
comprising 1, 2 or 3 oxygen atoms, such as —-CH,OCH,CH,OCH,CH,OCHs.

In one embodiment R" is —-CH,OCHs.

20
In one embodiment R" is —-CH,CH,CH,OH.

In one embodiment R" is —-CH,OCH,CH,OCH,CH,OH.

25  In one embodiment R' bears at least one oxo substituent.

In one embodiment R is -CH,NHCONH,.

In one embodiment R bears at least one carbocyclic group as a substitutent.

30
In one embodiment R' bears at least one oxo substituent and a carbocyclic group substituent,
for example cyclopentyl or cyclohexyl linked to a carbon bearing an oxo substituent, such as
the fragment:
o]
?’JKO
35

In one embodiment R' comprises:

\;V\)CLHD

In one embodiment R' comprises:



WO 2011/ 048111PCT/ EP2010/ 065746 19 In one enbodi nent Rl represents: H
....... ,",".-.N 5ln one enbodi nent Rl represents: O rN '55sN\ %
H I n one wotzoﬂvmnu R2a is located in the ortho positi ORCTEPROIOOGET46
enbodi nent R2a is located in the neta qg5|t|on In one enbodi mrent R2a is
| ocated in the para position. I n one enbodi nent R2a is Cl_3alkyl,

hal o, cyano, Cl_3 hal oal kyl, Cl_ 3 aI koxyH S(0)gC1_3 al kyl, 15-C(0)0C1_6
al kyl , -NC(0)Nal6 al kyl, NC(O) ) Nal6 al kyI and -C(0)Cl_6
al kyI. In one enbodi rent R2a is e ect ed ﬂt he group conprising nethyl,
chloro, fluoro, cyano, nethoxy, trifluoro and SO2CH3. 20 In one
enbodi nrent R2a is chloro. In one enbodinent R2a is fluoro. In one

enbodi nent ds C n one enbodi nrent R2a is nethoxy. In one
embodi nBriYe ﬁﬁﬁ) g“ﬂﬁ?ﬂmepﬁﬁﬁh one enbodi nent R2a is S020H3. In one
enbodi mrent R2a is -C(0)00H3. In one enbodinment RRa is CF3. 35 In one
enbodi nent R2b i s hydrogen. In one enfjodi nent R2b is chloro. 40l n one

enbodi rent R2b is -00H3. WD 2 4811 1PCT/ EP2010/ 065746 20 I n one
enbodi nent R2a are R2b are in the 2,3 o) 2\ Qfe3. 4, or 3,5 positions
respectively. In one enbodi nent R2a is and R2b is net hoxy. 5 R3a is

sui tably in the ortho, meta or para position, such as the ortho or para
posi ti on. ng)r Imn%?g nent. R3b is hydrogen. 10In one enbodinent R3b is
fluoro O Srﬂ gimgl X" COMBAPE i n t he 4- posi t i e

\;‘MH/Q

10 In one embodiment R" bears at least one heterocyclic group substituent.

In one embodiment R" bears one oxo substituent and one heterocyclic group substituent, for
example the heterocyclic group is linked to a carbon bearing an oxo substituent, such as R’
comprising —C(O)morpholinyl wherein the morpholinyl may be linked through N, in particular

15  the fragment:
o
}i//\\/J\
@

or

-C(O)piperidinyl such as the fragment:
0
}i//\\/ﬂ\ﬂi:]
20

In one embodiment R" bears one oxo substituent and one heterocyclic group substituent, for
example the heterocyclic group is linked to a carbon bearing an oxo substituent, wherein said
heterocyclic group itself bears a Cis alkyl or a —C(O)Cy alkyl substitutent, such as R’

25  comprising —C(O)piperidinylC.s alkyl or —C(O)piperidinylC(O)C,.s alkyl wherein the piperidinyl
may be linked through N, in particular the fragments:

\w\)i,\, \/\)(LN
RGN e

N
; or ~CoMe



I n one enbodi mrent R3a and R3b are in the 3,4 position respectively. In one
enbodi nent R4 is H 15 In one enbodinment R5 is H. I n one enbodi nent p
is 2. 20lwoanm/mstedi ment g is 2. In one enbodi nent thePeTiER2@0p6346 ded a
pharmaceutically acceptable acid additi,gn salt of a conpound of formula
(1). 25The pharmaceutical |y acceptable acid addition salts as nmentioned

her ei nabove are nmeant .to conprise the therapeutically active non-toxic acid
addltloﬁ(§%meQ#m%“f%é?mFﬁ%“%onpounds of formula (1) are able to form
These pharnmaceutical |y acceptabl e aciid addition salts can conveniently be
obtained by treating the base ;b h appropriate acid. Appropriate
acids conprise, for exanple, inorganic é§E§$ such as hydrohalic acids, e.qg.
hydrochl ori ¢ or 30 hydrobrom c acid, su r'mCH?;tric, phosphoric and the

| i ke acids; or organic acids such as, for exanple, acetic, propanoic,
hydroxyacetlc | actic, pyruvic, oxal i ¢ (i.e. ethanedioic), malonic,
SUCC|nH@CPPE@1(ﬁﬂﬁﬁﬁéﬂﬂﬁmﬁsﬁﬁ$d) mal eic, fumaric, malic, tartaric, citric,
met hanesul foni c, ethanesul fonic, ben enesulfonlc p-t ol uenesul f oni c,
cyclamc, salicylic, p-amnos i N |coand the like acids. 35
Exanpl es of salts of conpound (1) include jall pharmaceutically acceptable
salts, such as, without limtation, ac?ZiEZQj i salts of mneral acids
suctkh as HCl and HBr salts and addition saltd of organic acids such as a

met hansloldnerentbadoneht Sl repres¥ds2011/ 048111 PCT/ EP2010/ 065746 21 The conpounds
of the disclosure include those where the atom specified is a naturally

occurring or non-naturally occurring isoto Ime one enbodi ment the isotope
is a stable isotope. Thus the conpoun S 0 th di scl osure include, for
exanpl e those containing one Qg eut atons in place of hydrogen

atons and the like. 5 The conp nds des rlbed herein may include one or
nor e chinfée &@PédiRent RhEedbendi G0l abdiittefdNéife hétefdtgtiddfolReaatrmt, oot h

enagy : lé%[n@lé h%rhéiéf%@i?én‘é Squ@fphusﬁuHF%} ok cS‘#boX be%ﬁrﬁge% n% ugétrﬁ?ént SRR YIRS )

and a r eol somer

enant i oPRIFTOEYHiGr 9rPYR '%?'é?@ﬁfs 2 eéerﬁfiY‘i"Pl%fauF? &Sn?t%aﬁt'tP@“st{iB%epanﬁP%h ey Rt ee
of the conpresor@iQ)gipeidinglanriwwtimil evheceimthel horphadioylopay be dinked gxoegidll, iro
al | pol yimcuntitke fragientof the conpounds herein defined. In one aspect a
conmpound of formula (1) is:

2- ((4- Ani no- 3- ( 3- hydroxyphenylla%t;gjtgz | o[ 3, 4-d] pyri mdin-1-yl)methyl)-3-
(2-chloro benzyl)-5 ethynquU| n-jgfflione
ol

2- ((4- Am no- 3- ( 3- hydr oxyphenyl) - 1H pyr -d] pyrim di n-1-yl) et hyl) - 3-
(2-chloro

20benzy|) 5-(3-(2-(2- nethoxyethoxy)ethoxy)prgp/zlyn 1-yl)quinazolin-4(3H)-o0
2 (1(54 A!n N6-> b(og rﬂen&rRoffl) 8?1?/81) 1H pyrazol o] 3, 4-d] pyri m di n-1-yl ) net hyl ) - 3-
(2-chloro benzyl) 5- (6- nor phol i no- 6- oxohex 1-yn-1-yl)qui nazolin- 4(3FD one,
256- (2- ((4- Am no- 3- (4- hydroxyphenﬁ&j‘ikrbw azol o[ 3, 4-d] pyri m di n-1-yl ) net hy
| )-3-(2-chloro benzyl)-4-o0xo0-3, 4-di hydr oqui nazol i n-5-yl ) hex-5-ynoi ¢ aci d;

2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyr azol 03, 4-d] pyri m di n- 1-yl ) met hyl ) - 3-
(2-chl oro benzyl)-5-(6-norphol i no-6- oxohex-1-yn-1-yl)qui nazol i n-4(3H) - one;
30 In one embodiment R' comprises:

3- ({2- ((4- Am no- 3- ( 3- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) met hyl
)-5-(3- (2- (2- 0 0

hydr oxyet hoxy) et hoxy) pr op- 1- yn{1-y1) - 4- oxoqui nazol ijn- 3(4H) - y1) net hyl ) benzon
itrile; /\/\)H, }a&)k.\.
2-((4-anino-3-(3-hydroxyphenyl)-itt/ razolo[3,4-d]pyilﬂi in-1-yl) et hyl) - 3-
(2-chl or obenzyl) or

35-5- (3- (2- nor phol i noet hoxy) prop- 1-ynyl ) qui nazol i n- 4( 3H) - one;

2- ((4- AR hR-eAb RO RISyl ) - 1H pyrazol o[ 3, 4-d] pyri mi di n-1-yl) met hyl ) - 3-
(2-chloro benzyl)-5-et hynyl qui nazol i n- 4( 3H) - one;

402- ((4- Am no- 3- (3- hydr oxypheny1) - 1k pyrazol of 3, 4-d] pyri m di n-1-yl ) net hyl ) -

3-(3-chloro
?f/\)k,\,
O

N
25 ~""oMe

In one embodiment R' represents:



benzyl) -5-ethynyl qui nazolin-4(3H)-one; 22

2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) net hyl ) - 3-
( 3- chl or owbenmyl431145- et hynyl qui nazol i n- 4( 3H) - one; 2CT(ep200i068748- ( 3- hyd
roxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m d |9 1-yl) methyl)-5-ethynyl - 3- ( 2-

5f | uor obenzyl ) qui nazol i n- 4(3H) - one;

2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) net hyl ) - 5-
et hynyl - 3-(2- fluorobenzyl) qui nazol i n-4(3H) - one;

102- ( (4- Am no- 3- (4- hydr oxypheny- razol o[ 3, 4-d] pyri m di n-1-yl) et hyl) -
5- et hynyl - 3- (3- net hoxybenzyl ) qui nazol { 3H) - one;

2- ((4- Ami no- 3- ( 3- hydr oxypheny1l) - 1H pyr aZzol oN@&H4z d] pyri m di n- 1-yl ) net hyl ) - 5-
et hynyl ndne@mboeichentyespgrgsoristi nazol i n- 4(3H) - one; 15

2- ((4- Ami no- 3- (4- hydr oxypheny1l) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl ) net hyl ) - 5-
et hynyl -3-(3- (trifluoronethyl)benzyl) qui nazol i n-4(3H)-one;

2- ((4- Ami no- 3- ( 3- hyd roxyphenxﬁ}/ikkﬂyLaZ€W6fﬁ,4-d]pyrinid
in-1-yl)nmethyl)-5-ethynyl - 3-(3-

20(tg i fl uor onet hyl ) benzyl ) qui nazol i n-4(3H) - g\Me

2- ( (4 ARiA ehlc RO RIgasNg) - LH pyrazol o 3, 4-d] pyrimi di n-1-y1) et hyl ) - 3;
(4-chloro benzy ) -5-et hynyl qui nazolin-4(3H)-one.

252- ((4- Am no- 3- ( 3- hydr oxypheny1l) - 1H;, yrazolo[3 4- d]pyrlnldln 1-yl)methyl)-
5-ethyny|-3-(4 (et hyl sul fonyl ) benzyl) qui nazol i n- 4( 3H) - one;

2-((4- Ami no- 3-(4- hydroxyphenyﬁi/IH\p§ @{374 d] pyri m di n-1-yl ) nmet hyl) - 5-
et hynyl - 3- (4- (net hyl sul fonyl ) benzyl ) quin i\n- 4(3H) - one; 30

2- ((4- Am no- 3- ( 3- hydr oxyphenyl) - 1H—pyrazo|%f%’4md]pyr|nldln 1-yl) et hyl)-5-
et hynyl Ih%n(a‘bjnt(ddfméﬂtlﬂprrg&fﬁéé?ﬁé)ben2y| ) qui nazol i n-4(3H) - one;

3- ({2- ((4- Ami no- 3- (4- hyd roxyphenyl) - 1H pyrazol o[ 3, 4-d] pyrimd

i n-1-yl)nmethyl)-5-ethynyl -4- 35oxoqui pazolin- 3(4FD yl ) met hyl ) benzonitrile;
2- ((4- Am no- 3- ( 3- hydr oxypheny1l) - 1H—pynazolo[3 -d] pyrimdin-1-yl) met hyl ) - 5-
et hynyl - 3- (3- (nmet hyl sul f onyl¥}; a -4(3H)-one; 23

2- ((4- Am no- 3- ( 3- hydr oxypheny1l) - 1H pyr azol o[ 3 d]pyrlnldln 1-yl ) methyl)-3-
(4-chl oro benzyl) -5-ethynyl qui nazoli n- 4( 3H) >~6neMe

2- ( ( 4- Amiome-eBnt{odirhyrd RIxymbeantd:) - 1H pyrazol o[ 3, 4-d] pyri mi di n-1-yl ) met hyl ) - 3-
(4-chl oro 5benzyl) -5-(3-nethoxyprop-1-ynyl)qui nazolin-4(3H)-one;

2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H—pynazo|o[3 4-d] pyri m din-1-yl)nethyl)-3-

(3- et hoxy benzy1l)-5-(3- nethoxyppﬂpmf'ynyT$ azol i n-4(3H) - one;
102- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1k pyrazo| o [3 4-d] pyrimdin-1-yl)nethyl)-
3-(2-chloro benzyl) -5-(3- nethoxypr&b 1-yny urmazol i n-4(3H) - one;

2- ({s8- AWdﬁ%e%t(o‘Jj AR RBsNS) - 1H pyrazol of 3, 4-d] pyri m di n-1-yl) et hyl ) - 5-
et hynyl -3-(4- (trifluoronethyl)benzyl)quinazolin-4(3H)-one; 15

2- ((4- Am no- 3- ( 3- hydr oxyphenyl) - 1H—pyrqgo|o[3 4-d] pyri m din-1-yl)nethyl)-3-

(2-chloro benzyl) -5-(3-(2-net yetha -A-ynyl ) qui nazol i n- 4( 3H) - one;
2 ((4 Ami no- 3- (3- hyd roxypheny®) -1H gyrazol o[ 3, 4-d] pyrim d
1-yl) net hyl ) -5-et hynyl - 3- ((5- 0 0

In one embodiment R' represents:

H
‘;é\/\/N\/\G
20 ©

In one embodiment R' represents:
:f\/\/N
(0]

}?A)(l”/@

In one embodiment R' represents:

25
In one embodiment R' represents:



20met hyl i soxazol - 3-yl ) met hyl ) qui nazol i n- 4( 3H) - one;
2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) net hyl ) - 5-
et hynyl - 3w0(bt1/maetiy| i soxazol - 3- y1) et hyl ) qui nazol i n- 4( 2ErArR@0/065746
252-((4-Anino-3-(4-hydroxyphenyl)-1FLp¥§azoIo[3,4-d]pyrinidin-l-yl)nethyl)-
3-(3-chloro-2- fluorobenzyl)-5-ethynyl qui nazol i n-4(3H)-one;
2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) net hyl ) - 3-
(2,6-difluoro benzyl)-5-ethynyl qui nazal i n-4(3H)-one; 30
2-((4-Anino-3-(4-hydroxyphenyl)-1H—pyPazoI0[3 4-d] pyrimdin-1-yl)nethyl)-3-
(4-chloro-2- fluorobenzyl)-5-et E&ZQV}MW¥(3FD one,;
2-((4- Ami no- 3- (3-fluoro-4-hyd roxypheny#) - 1H pyrazol o[ 3, 4-d] pyrimd
in-1-yl)methyl)-3-(2- 35chl orobenzyl)-5-et hynyl qui nazol i n-4(3H) - one;
2-((4 I ) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl ) nmet hyl ) - 5-
(3- netﬁ%kﬂgﬁgg&%fﬁ¥qF€¥ @gggx%trifluoronethyl)benzyl)quinazolin-4(3kb-one;
WO §011/048111PCT/EP2010/065746 24
2-((4- Ami no- 3-(4- hydroxyphenyl)f{r,px/ 3 4-d] pyri m din-1-yl)net hyl)-3-
(2-chl oro benzyl)-5-(3-cycl opentyl pr op- 1- yn M&ui nazol i n- 4( 3H) - one;
2- ((4- Am no- 3- (4- hydr oxypheny1) - 1H—pyrazo|o[3 4-d] pyrimdin-1-y1) et hyl)-5-
(3 ( bengydn@etbodRh &R R ¥pésants- ( 2- chl or obenzyl ) qui nazol i n- 4(3H) - one;

2- ((4- Am no- 3- (4- hydr oxyphenyl) - 1H—pyrazp|o[3 4- d]pyrlnldln 1- yl)nethyl) 3-
(2-chloro benzyl) -5-(5- hydroxype?t 1)
102- ( (4- Am no- 3- (4- hydr oxypheny1l)
5-et hynyl - 3-(2- fl uoro-5- nethoxybenzyl)qU| pl i n-4( 3H) - one;
2- ( 4- Am no- 3- (4- hydr oxyphenyl) - 1H pyrazol o3, 4-d] pyri m di n-1-y1) net hyl ) - 3-
(3 -di chl oro benzyl)-5-et hynyl qui nazol i n-4(3H) -one; 15
2- ((4-Ankme%@ﬂkwkMydﬁﬂxmwhaﬂy&) 1H pyrazol o[ 3, 4-d] pyri m di n-1-y1) met hyl ) - 3-
benzyl - 5- et hynyl qui nazol i n-4(3H)-one; O 2-((4- Am no- 3- (4- hyd

roxyphenyl) 1H pyrazol of 3, 4- d]pyr;gbd\H?Jl él)nethyl)-S-ethynyI-3-(2-
20t ri f 1 uor omet hyl benzyl ) qui nazol i ri-4(3 - off
2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyr azol o[ 3, 4-d] pyri m di n- 1-y1) net hyl ) - 5-

et hynyl Ih%n@%rnﬁﬂﬂhﬁém)ﬂj% rl);éBJé 0adokyI1d-cA(d3tdr eRB@ple C..5 alkyleneCOH. such as the

1y, cre i e(?é B ARy R Rl 1 Py e o D

2-((4- Anlno 3- (4 hydroxyphenyl) 1H—pyrazo|o[3 4-d] pyrimdin-1-y1) et hyl)-5-
et hynylIﬂ%@MHddWMM{G@EMyb@HMMC@MCchﬂh({nr(s;iH) one; 30
1- (3-(2-((4- Am no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-c] pyri m di n-1-yl) nmeth

1) - 3- 2 hl b 4- I 5-yl 2- I
%%a((ﬁ( P T SRR TR T EEEPUPEOR oyt he 2oy by Wbyl - 3
2- f4lor obenzyl )

35 5- ( 3in(chre(eMmbudirhen e tréyersyores hOMYQ ICHINBOHEZHYQCHRazol i n- 4( 3H) - one;
t
4

((4- Anino 3- (4 fl uoro-3- hydroxyphenyl) 1H pyrazol o[ 3, 4- Qoyrim din-1-yl) e

hyl ) - (2- chl or ob \ - - one;
02- ( (4NAReFHIPAME %F‘B‘}{%ﬁﬂﬁ 9 é&%&i‘? Cﬂfé Yspyri mi di n-1-yl ) met hyl ) - 3
-(2-chloro benzyl) 5-(3- phenoxyprop 1-ynyl ) qui nazol i n-4(3H) - one;
25  In one embodiment R represents —CH,CH,CH,C(O)N(CH,CH,OCHs),.

In one embodiment R’ represents —CH,NHC(O)CH,NHC(O)CHs.

In one embodiment R’ represents —CH,CH,CH,C(O)NHCH,CH,OCHa.

In one embodiment R' comprises:
WO
35 \O

30
In one embodiment R' comprises:



WO 2
2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) net hyl ) - 3-
(2-f1 uor overrayl4s+1%- ( 6- mor phol i no- 6- oxohex- 1-yn- 1- yl ) quipaazpe10/0473¢) - one;
6-(2-((4-Anino-3-(3-hydroxyphenyl)-1FLg§razoIo[3,4-d]pyrinidin-l-yl)nethyl)
-3-(2-chloro
5benzyl) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1)- N (2- et hoxyet hyl ) hex-5-ynam de;
2- ((4- Ami no- 3- ( 3- hydr oxyphenyl) - 1H pyr azol o[ 3, 4-d] pyri m di n- 1-yl ) met hyl ) - 3-
( 2- chl oln@nbemzdd)mént (R remepdras:i no- 7- oxohept - 1- yn- 1-yl ) qui nazol i n- 4( 3H) - one;
102- ((4- Ami no- 3- ( 3- hydr oxypheny1) 5 1H- pylazol o 3, 4-d] pyri m di n-1-yl ) net hyl ) -
3-(2-chloro éi//\V/Na A
benzyl) - 5-(5- nor phol i no- 5- oxopent - 1-yn-1-y| ) gii nazol i n- 4( 3H) - one;
2- ((4- Ami no- 3- ( 3- hydr oxypheny1) - 1H pyr azol o[ 3, 4-d] pyri m di n-1-y1) net hyl ) - 3-
((5-met hyl
pyr &zi nh2nelenmedingdnt RS ré@esantphol i no- 6- oxohex 1 yn- 1-yl ) qui nazol i n-4(3H)-on
e; 15
2- ((4- Ami no- 3- (4- hydr oxypheny1) - ¥H pyr gzol [3 -d]pyrinidin-l-yl)nethyl)-3-
(2-chloro év/g\/d\
benzyl) - 5- (6- oxo- 6- ( pi peri di n-1-yl) hex- 1- yn 1- yl)qU|nazoI|n 4(3FD one;
6- (2-((4- Am no- 3- (4- hydroxyphenyl) 1H pyrazol o] 3, 4-d] pyri m di n-1-yl ) net hyl )
- 3- ( 2- clhlame@mbodiment R** is located in the ortho position.
20benzy1) 4- oxo- 3, 4- d|hydrqu|nazoI|n 5-y1) - N, N-di et hyl hex- 5-ynam de;

(( 3- d henyl) - 1 razolo[3 4-d] pyrimdin-1-yl)nethyl)

1?)2 cfkrllllog oemgoe%nq r)t'ﬁé 'Sx% ageaemﬁh%mgﬁ)‘g%'t'ﬁazol i n-5-yl)hept-6-ynoic acid;

252 Acet am i do- N—(3 (2-((4-am no- 3-(3-hyd
r oxy phelnydne-ehibopimerz &*disJocktet] ipyié pard positida.y! )
nmet hyl ) - 3- ( 2- chlorobenzyl) 4- oxo- 3, 4- di hyd roq

U|nazoI|n I n- a
2 Cae ey o SPRORRAF Ry Gl i }fré%IS 3By GO SN G Y - 3-
( 3-Tet h@(@)@@ s alkyl, -NC(O NC1 -6 alkyl, -NC(O)C1 alkyl, -C(O)NC1.6 aIkyI and —C(O)Cy.6 alkyl.
(trlfluoronethyl)benzyl) 5- (6- nor phol i no- 6- oxohex- 1-yn-1-y1) qui nazol i n- 4(3H
) - one;

2-((4: Am %n()e |z)odleat ﬁ)ﬁyls sele 5(_11 f:{ﬂ:np heagzr% pof%mﬁrlsdrigpy ethﬁv‘ll d(I;hrllor EI/Lfcsr%e(t:)ﬁ)r;P) .3
(2- et hra%poxy ‘trifluordmet n

phenet hyl ) - 5- ( 6- nor phol i no- 6- oxohex- 1-yn-1-yl ) qui nazol i n- 4( 3H) - one;

2- (doA- Alﬁidh@-e?nt(cﬂﬁrh%’rd REogypleay | ) - 1H pyrazol o[ 3, 4-d] pyrimd
in-1-yl)nmethyl)-3-(benzo[b]th

|ophenSE%”%hgﬁ&%”%&ﬂFgggfﬂgaphol|no 6- oxohex- 1-yn-1-yl ) qui nazol i n-4(3H) - one
2-((4-An1no-3-(4-hydroxyphenyl)-1FprrazoIo[3,4-d]pyrinidin-l-yl)nethyl)-s-
(2-f 1 uohem3-embodiment R? is cyano. _ _

metJoxybenzyl) - 5- ( 6- nor phol i no- 6- oxohex- 1-yn- 1-y1) qui nazol i n-4(3H) -one; 26
2- (T4- Am no- 3- ( 3- hydr gxyphenyl) - 1H pyrazol o[ 3, 4- Opyri m di n-1-yl ) met hyl ) - 3- (
( 1- met WWIQnegmbadip@nt R SOnete®Hy | ) - 5- ( 6- mor phol i no- 6- oxohex- 1-y n- 1
-yl)quinazolin-4 (3 H-on e; 2- ((4- Am no- 3-(3-hyd
roxyphemx}%E%ﬁxgyﬁ@ﬁ¢90g3néhﬁpyrinid i n-1-yl) et hyl)-3-(benzof uran- 5-

5yl net hyl ) - 6- nmor phol i no- 6- oxohex-1-yn- 1- yI)qU|nazoI|n 4( 3H) - one;

4- Am no- 3- ( 3- hydr gxyphenyl) - 1H pyrazol o[ 3, 4 rimdin-1-yl)nmethyl)-3-
(2(?;(99'[ hiplone emb(odlment R(% ?;pSOZC>I/-|3) by [ - Py yh yh (
t hi azol - 4-yl ) met hyl ) - 5- (6- nor phol i no- 6- oxohex- 1-yn-1-y1) qui nazol i n-4(3H) - on
e | bodiment R* is —C(

1?3 (gﬁn&#Fﬁ? Olme%ydrgxyp ny13 1H pyrazol o[ 3, 4- Opyrim di n-1-yl ) et hyl ) -3
chloro

benzy1) nPne@niopdiree i3 hisgesazi n- 1- y1) - 6- oxohex- 1- yn- 1- yl ) qui nazol i n- 4(3H) - o

ne;35

2-((4-Ag&p@¥§ﬂ&%ﬁm¥q¢9K%9@8Q%%%;1FprrazoI0[3,4-prrinidin-l-yl)nethyl)-s-(

benzyl) 5-(6-(4- nDrphollnoplperldln 1-y1)-6- oxohex-1-yn-1-yl)qui nazolin-4(3
H) - one; Inhe embodiment R? is chloro.

5- (6- (4 Acetylplpera2|n 1-y1) - 6- oxohex- 1-yn-1-y1)-2-((4-am no- 3-(4-hydroxyp

he 24rdkﬂy rlnldln 1 -yOnethyl)-3-(2-chlor
obenzyl qui n% #rﬁérﬁ%B's H

011/ 048111PCT/ EP2010/ 065746 25



N-(4-(2-((4- Am no- 3-(3- hydroxyphenyl) - 1H pyrazol o[ 3, 4- Qoyri m di n- 1-yl ) net hy
|)-3-(2-chloro

20benzyl)wo-20x048114- di hydr oqui nazol i n-5-yl ) but - 3- yn- 1- y PLmmPpdiolos3Tes 4- car bo
xam de;

5-(6-(4-Acetyl pi perazin-1-y1l)-6- oxohex-zg- yn-1-y1)-2-((4-am no- 3-(4-hydroxyp
henyl)-1Hpy razolo[3 ,4-d]py rimdin-1 -yOrnethyl)-3-(2-chl or obenzyl)quin
azolin-4(3 H)-one;

25N- ( 4- Ih2Dne (efnbadiment R{ 8retR/0 noxiy e 23 Or 2484 & &, Dp SsitibnEpgsdentidiln- 1- yl ) net
hyl) - 3- (2- . . |

chl or obenay st ke s g gIRgRbY - 5 y1) but - 3-yn- 1-y1) nor phol i ne- 4- ¢
2- ((%- Ani no- 3- (4- hydr oxypheny1) - 1H pyr azol o[ 3, 4- Qpyri mi di n- 1-yl ) net hyl ) - 5-(
5- ( bi s(R¥ is suitably in the ortho, meta or para position, such as the ortho or para position.

met hoxyet hyl ) am no) pent - 1-yny1) - 3- (2- chl or obenzyl ) qui nazol i n- 4(3H) - one; 30
g E g gglﬁgyﬁglergn%o%%éﬁtlﬁm{s w%%%rr]lyl) -1H pyrazol o] 3, 4- Qpyri m di n-1-yl ) met hyl) -
benzyl) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1)-N-cycl opent yl hex-5-ynam de;

6- (@ ( (H-ohEientbodinidht Rdisaxpherchbye, ¥t gnarrgtoinah @4 pobiiym.i mi di n- 1-yl ) net hyl ) -
3-(2-chloro

35benzyd) ol A ey AU DRZRLI Sootibh BRIy dr o 21 pyran- 4-y1) hex
6- (2- ((4- Ami no- 3- (4- hydroxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-y1) net hyl)
- 3- ( 2- clal @e@mbodiment R* is H.

bengy1) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1) - N- (2- nor phol i noet hyl ) hex-5-ynani d

e; : :

402- (( 4'D&r?ﬁr?83@-d{’ﬂ@rﬁﬁﬂ%§yphenyl) - 1H pyrazol o[ 3, 4- Opyrinmidi n-1-yl ) et hyl ) -3
-(2-chloro

benzyl) mone@mdbdimentetifoxyet hyl ) pi per azi n- 1- y1) - 6- oxohex- 1-ynyl ) qui nazol i n-
4(3H)-one; WD 2011/ 048111PCT/ EP2010/ 065746 27

6- (2- ((4- Ami no- 3- (4- hydroxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl ) met hyl)
- 3_2(02_ cripesmbodiment g'is 2.

benzy1l) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1) - N- (2- (di et hyl am no) et hyl ) hex-5-y
nam de; |n one embodiment there is a Igrovided a pharmaceutically acceptable acid addition salt of a

63( (22( gﬁqm'g‘r}nggﬂg'o?foﬁ'r%h%%ﬂr oxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl ) met hyl)
5benzyl) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1)-N(pyridi n-4-yl) hex-5-ynam de;

6- (25 ( (PreApharmade (tBalhy deavpyaiie ayidl)adbiitopysaitz @ls ahéntibndd pigrdimabdiva-ate yeanetdyl )

-3-(2- C&Hn%r%e the therapeutically active non-toxic acid addition salt forms that the compounds of
benzyl)f- 4- olxo-|3, 4-di ?rg ul nazol i n-5- 1é_tN' yridi n-4-%/(:j; hedﬁ.-t.S-ynthrsrrlede'
102 ( (4R Ryl lyhellrey. Bheplpastsety Sehcurhf. do arhiidn ety )
3-(2- che¢amveniently be obtained by treating the base form with such appropriate acid. Appropriate
?enzyl)a(ﬁds( GorhBrided iforebamhEe] iNolgahesdidy Budh ¥4 hyBrobihesids,- ¢.9y hydiotiezobi n- 4
6 (. CCipiramic.aq sutyic, i prospral ang s ke api: o Qiganiy s 3uch s for,
-3-(2- Cepﬁam%e, acetic, propanoic,” hydroxyacetic, lactic, pyruvic, oxalic 6) . ethanedioic),”malonic,
benzy 1) sutcimico(Bs-4 bdfiahgdipioqatidaz olalaic, SfupigricN, Mallsi stactariet hitricy emhtplahesspfodicy nam
i de; 15ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, sali(C:inic, p-aminosalicylic, pamoic

6- (2-( ﬁ%% 3:ifs- hydroxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl') met hyl)

(
-3-(2-c
berér’yl) - 4- 0x0- 3, 4-di hydr oqui nazol i n-5-y1) - N, N- bi s(2- net hoxyet hyl ) hex-5-ynam
i de; Examples of salts of compound (I) include all pharmaceutically acceptable salts, such as,
6:9)( (2-2 ( (v’v}'rlthﬁm n@itaidrd abdHontibR RanY ) middraydddod khstHdl &d HBt dhits dnd badmdrhy|)
-3-(2-¢ r o o
20benzy It? ?8%[1@’%@&%1%ra(s)auwe&g%%ﬁuff%qlggglf)sgh (2-(4-met hyl pi perazi n-1-yl)et
hyl ) hex- 5- ynani de;
6- (4D ( (TPheAdisciosUBe @ibolexthndx ypdavatdy oflihe pympaaids|@r<n dbaymples dfisolvateglinawdenyl )
-3-(2-¢ _
benzyl) -4- ox%- 3, 4- di hydroqui nazol i n-5-y1)- N net hyl - N- (2- (4- et hyl pi per azi n-
1-yl)ethyl)hex-5- ynam de; 25
6- (2- ((4- Am no- 3- (4- hydroxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) nmet hyl)
-3-(2-chloro
benzyl) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1)-N-i sopropyl hex-5-ynam de;
6- (2- ((4- Am no- 3- ( 3- hydroxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl ) met hyl)
-3-(2-chloro
30benzyl) - 4- oxo- 3, 4- di hydr oqui nazol i n-5-y1) - N-i sopropyl hex-5-ynam de;

o "



6- (2- ((4- Am no- 3- (4- hydroxypheny1l) - 1H pyrazol o[ 3, 4-d] pyri m di n- 1-yl ) met hyl)
-3-(2-chloro

benzyl) - awoxot134dtidi hydr oqui nazol i n-5-y1) - N- (pyrrol i di nP8THPRNIONN6T4e NaM de;
40 WD 2011/ 048111PCT/ EP2010/ 065746 28,

2- ((4- Ami no- 3- ( 3- hydr oxyphenyl) - 1H pyr azol o[ 3, 4-d] pyri m di n- 1-yl ) et hyl ) - 3-
(2-chloro , , L

benzy1) [ cgmpaunds RE iy Idisdoseyeninciude; tose WRets -tBe AleResRerifiglyis) unatya¥ i n-
4( 3H) - oam:yrring or non-naturally occurring isotope. In one embodiment the_iso_top_e is a stable isotope.

2- ((4- AMROth3- ¢dn fAH0f RhE skl sl MERRZ KR aftrl YdskeNEdhitdinidg Yank N Mte - 3-
(2-chl 0§ Shenz IW? -5- fa6' %?h naet hé/l 'tl 4- dd'tr‘?z an- 1-yl)-6-oxohex-1-ynyl)q ui
nazol i n_%(t%,r'_tbnj 8%)&8 i ptace of hydfogen atdms and the like:

2- ((™- Ami no- 3- (3- hydr oxypheny1) - 1H pyr azol o[ 3, 4-d] pyri mi di n- 1-yl ) et hyl ) - 3-
(2- chl offee bemnpyunds SiebEritled-maeeinyrhaylindtude ioaz ep aimord -chlrg- éentnes,hend- the Wiy gsqre
'1852320| 'Afékt@r,(o@'%éiﬂelgde r%cematesg botfg re]znantiorr]ners ifor fxample each su?E)sB?n(tjially free _o{j the L
3 n';s'g qu_)t g}B?e%_gpﬁcgmérS]yanrdo XN Lteraoisomers ros |21g_; it P 2z 0] Ol 3 e T RY e Aol -y
chl or obreniamenc femnisryiessnt ibagusfieth &rmithahisl supstantizly free a{ e casigepending
pharomacevaniomkliyforecept abl e salt thereof, including all stereoisoners,
tautomers and isotopic derivatives thereof. 15Conpounds of formula (1) can

2001 & rotckee BoP s Fal e RbEdr ot (PR ORISR o ab

defi ned above for conpounds of formula (1) and LG represents a | eaving

group skaheaspbéladconpdbupabt foerb@r()g:ono, with a conpound of formula (111):
Rl @5 or a protected derivative thereof, wherein Rl is as defined above for

conpoun of formyla (1), int presence of a sujtabl tal yst, an

or oani COTaRmaRT G Bl e R e R TRy B BsiRbr o1 and
opt i onabénzyremtitrytuinagolined Béreaé; a conpound of fornmula (1); and optionally
converting one conpound of formula (1) into another conpound of fornula (1)

by 30 : ' ' .

2013) ousl T senrEadhOR B -aras AR b it Eimetn) aotiore ¢ e,
sui4labl RE2ferr(SAZwe sty hexnphprgRior-Bihd VDB ez YR-4y)He: per f or med

enpl oying irradiation, for exanple using m crowave irradiation at 120C and

a_ power 2 §@IArhine-30f3-HRAMApHH ) deRpRB LGB A prinib BV EMmah¢IRaRoLAROf formul a
(1) where IE'%[ 9xarrrﬁlh% Rl 1ok angd If)huﬁ'\naozrﬁrt]-ﬁﬁ'yo% group is a silyl group
can be %eﬂzg te(g r%?,p e W TR aY %ageﬁ) S (m A 10t et rabut yl ammoni um
chloride in the presence of a polar aprotic solvent such as DVF. The

25  6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro

benzyl)-4-0x0-3,4-dihydroquinazolin-5-yl)hex-5-ynoic acid;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-one;

30
3-((2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-(3-(2-(2-
hydroxyethoxy)ethoxy)prop-1-yn-1-yl)-4-oxoquinazolin-3(4H)-yl)methyl)benzonitrile;

2-((4-amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)
35  -5-(3-(2-morpholinoethoxy)prop-1-ynyl)quinazolin-4(3H)-one;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-ethynylquinazolin-4(3H)-one;

40  2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(3-chloro
benzyl) -5-ethynylquinazolin-4(3H)-one;



reaction may be perfornmed at a reduced tenperature, such as about OC
Conmpounds of fornula (I) wherein RL conprises a carboxylic acid noiety can
be converweadotim4stiher conmpounds of fornula (1) by routi reTiEPedmiogires, for

exanpl e am de couplings. 15 Further ex | es of converting a compound of
formula (1) into other compounds of forimula (1) are provided by those
conpounds of formu ein RL conprises a prim al cohol . Such

, la (1) wher S a. r
conpoun%ré(“r%w'nBé’»-ﬁ“ﬂ@/ﬁ&xapm')TW-Bvr%%[é&ﬁfeﬂgy%‘f"d%}-m'é{%wpﬁ-(@\ﬁePOéf? n Rl
conpr i skesnzyl) pr-etmnylq@h&aolin & H)ebme; and t hen, by subsequent reaction with a
primary or secondary amne, into a 20conpound of forrmula (I) wherein Rl

conpris al 1N fo (] by
react i nﬁf(gg&g%'ﬁﬁléﬁ(lr_?é%@oxg 8?3%@%%?‘%[? 14@%%9&"46%@&%?@5 -eegrﬁygr&ﬁ%-g% vative
t hereof uafphangyipUingzoind(3%)8P8 as defi ned above for conpounds of formul a
(I'l) and L& is a |eaving group, for exanple halo, such as chloro, with a

COWDOUnﬂ((QfArﬁiﬂBM%yGnypr%yl)61%3292016[@&?&1é%%ﬂ{nﬁﬁ%%?l%%@r@%?ﬂ table

protectjn roups.for.c unds of formula a i's hydroxyl

i ncl udeﬁ%’g?t%nlzﬂyﬂtﬂ'ﬂa@%%ﬁeﬁ?ww ether. Suitabl e bases include potassium

carbonate. A suitable polar aprotic solvent is DVF. Alternatively conpounds

of 1foor n2H@-Arhihp-3c@rhydeoxpplegrst)eldi-pyraz ¢o[G 14-dgyrémidprpolmethol)-5fetiynyl-3-(3-VI )

or a praLeelekndard bweatheLgef . wherein LG, X, R4 and RS are as defined
PR RO CITERG

above for compou and LG3 represents a | eaving group such
as halo, in particular iodo, 15with a conpound of formula (VIil): (H0)2B R3'
R3b or Z((@rivnieete@-ydraxyahenybtiét-pxyzololf &rdpyrirmdn-bmimetBi)-arathyayl-8t€3-i ned

above fmethesyounifirezoml4BGenanéa (1), in the presence of a suitable noble
nmetg catalyst, an inorganic base and a polar protic solvent, under an

i nert atnmosphere; followed, re appropriate, by deprotection o he

gr oups AP '(4F§§’H,r°xé(%er}'y§g .yraﬁ@?l?ﬁacﬂpwre' Pz‘ﬂ'V'S’BG‘BX'S{%'““V”V"&(&'

t et r aki @iftuorqumasinylloehod)obinazglimed (B&Ho0e( 0) . 25 A suitable inorganic base is
sodi um carbonate. A suitable polar protic solvent is ethanol. 30The

eact op Ity he PSR A o) /s LEIMERLA o g sSyRl 8. o5
2020 o4@ T ormeteybpen ey l9gispagin-4(3H)-one;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(4-chloro
benzyl) -5-ethynyl quinazolin-4(3H)-one.;

25  2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
(methylsulfonyl)benzyl)quinazolin-4(3H)-one;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
(methylsulfonyl)benzyl)quinazolin-4(3H)-one;

30
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
(trifluoromethyl)benzyl)quinazolin-4(3H)-one;

3-((2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-4-
35  oxoquinazolin-3(4H)-yl)methyl)benzonitrile;

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(3-
(methylsulfonyl)benzyl)quinazolin-4(3H)-one;

40  3-((2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-4-
oxoquinazolin-3(4H)-yl)methyl)benzonitrile;



31 Conpounds of formula (VI) can be prepared by reacting a conpound of
formula (1V) or a protected derivative thereof, wherein LG L& and X are
as defi nestoaboveaswiit h a conpound of forrmula (VII1): HPCIWER20101063346

NRARS (VI11) or a protected derivativesthereof, wherein R4 and RS are as
defined above for conpounds of fornula ?I) and LG3 is a |leaving group, for
exanpl e_a hal ogen atom in particular an iodo substituent. The reaction is

conveni %Hf‘l‘pym%r?’d@d"tVQHDXWHh%{‘yB&I"éPyraHP"EJ[?’l cd]QYﬂ"O'QWﬂ “WhraethH)-Brg- SO esence of
an i norlgsnzyg -Heabgndquisadolied(3H)emeer at ure, such as RT and in the dark. A
sui t abl e i nor gani c base is sodi um car bonate. A suitable poI ar aprotic

sol vent, e and R5 are
as defi n arB'O\c}e?’ énglar%ggﬁggl ar eéfg%%[g ﬁ%gﬁ'grncio%ﬁgtﬁ&b 0P SE?TCI)H a (M11)
wherlei nPgnzyl) -ReB- %Jﬁﬂl‘ol%or@l?é y@ﬁ")%ﬁ‘zﬁ’ erdeho0v@eni th a corrpound of formula
(M) or a protected derivate thereof, wherein R3a and R3b are as defined

above f@- 4%%8130@%3@%@9%@4)3”-(erazcﬁQBQO@jB&WﬂlQﬁ] ﬂ§l)rf1 Cog})-libﬁl?’%é@'?\l@gy(ri) ™

b
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corrpounds of formula (11) and Lai is a |eaving group, for exanple halo,
suctd as2-((BtArmiao-3o@-Hyyebxgplyeri ) iH-gyrazsipl0 i 4nd ppimitior Tyl aett)-3-(2\dBloro

2011/ 0 d derivative thereof, wherei
X, Roa o Ron o e R A o ATk nds of ormla (1)) in the

presence of a suitable reagent, such as a phosphorus trihalide, an organic
base an%r((é-Arminowﬂmdmn@ﬂy!)-%hpﬁaml@[ﬁ14ed]pm'migmo%mlérnethvlbréfeitM@yl-%(4-

phos phogtrifeiofdnethy ehg@)quihasslint 4BHBoR@nN- pol ar sol vent is toluene. A suitable
orgghi ¢ base is tri ethyl am ne. 10 Protection of the hydr oxyI may, for

exanpl e, be eff ed usi n T syi tabl e ve gr exanpl e DVF
in the $ ﬁ@s%m'ee deqyy BDﬁ%a@gﬂﬁ @Wﬁ‘ﬂ“&@ @V'&“etﬂy') -3+(3hloro
benzyl) -5-(3- (2 methoxyethoxy)prop 1-ynyhquinazolin-4(3H)-one;

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-((5-
20  methylisoxazol-3-yl)methyl)quinazolin-4(3H)-one;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-((5-
methylisoxazol-3-yl)methyl)quinazolin-4(3H)-one;

25  2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(3-chloro-2-
fluorobenzyl)-5-ethynylquinazolin-4(3H)-one;

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2,6-difluoro
benzyl)-5-ethynylquinazolin-4(3H)-one;

30
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(4-chloro-2-
fluorobenzyl)-5-ethynylquinazolin-4(3H)-one;

2-((4-Amino-3-(3-fluoro-4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
35  chlorobenzyl)-5-ethynylquinazolin-4(3H)-one;

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-(3-methoxy
prop-1-ynyl)-3-(3-(trifluoromethyl)benzyl)quinazolin-4(3H)-one;

40  2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
fluorobenzyl) quinazolin-4(3H)-one;



Compounds of fornula (1 X) may be prepared by reacting a conpound of fornula
(XI): or a protected derivative thereof, wherein LG is as defined above
for conpowodstigf4sfiormula (I1) with a conpound of fornul C{XiPR()10/065746

1-G6. . ... N L., -G mhereinthB and LGS are | eaving groups, for
exanpl e hal o, such as chloro in presenCe of a suitable solvent and a
suitabl e base . A suitable solvent is toluene and a suitable base is

pyri di ne(GrppecritydgpyernYhely-Bearleldir Ry dir b leBethyherH? CAlorg sensitive
gr oups kkenzyirg-(G+ogclopentyppff-yriyguinezdint4ide)-descr i bed above, to ensure that
the process is efficient. Thus if desired or 30 necessary, internediate

t
B N AL AR BB 5o ONREL P She P SSTABBRLES,
G otfps Prﬁp@rﬁgﬁlﬁr%(zﬁﬂﬁrﬁ%@)‘aU'WO*FFTéG’d'BTOéJeW Greene and Peter G M Wits,
published by John Wley & Sons Inc; 4th Rev Ed., 2006, |SBN- 10: 0471697540.
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2011/048 11 0/ 74 111 VI |
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avai | abl e or can be readily prepared fromcomericially available starting
mater i a2-§4-Arsinog- (ﬂeiytjim@prmﬂyl)iﬂ-hﬁﬁaic&@[ﬁm-ﬂhﬁﬂnidBle‘Byh)meth@D)(-&FmH]wleal(R-e 1). 5A
sel ecti r@% 'ﬁ&ﬁo giﬁa?&lm ApbRe. (1), disclosed herein, have been

scr eene |ra onary p ase HPLC for the presence of non

i nter convertl ng rot at| onal i soners, otherw se known as atropi soners.

At r opi ser(érAreinpr%(émyd@thﬂﬂyﬁfMﬂ@rreepl@[aﬂad]pyrhnidblohyl)raetevlbrgf(é dtietdor@her e t he

t or si ongdnzensralyryRjulniagslin-f3Hn-erer otation is sufficiently high to
sigpy ficantly slow the interconversion of non-superinposable conforners.

The ana i cal aratiye met ho 10 discl o hav been used
o 1 esot Ao d AchEr BB EbRERLI P A RHE By TBRBHSHed s

i nhi bi tehgyylquinazalin-A@HHeae: t hey ordinarily occur as m xtures of

st ereoi sonmers possessi ng very Iong haIf-Iives (nmont hs or years) under

physi ol 9gi,G n

occuren%g( %'nﬁ%g@dp&%h&%gkf aé@ﬁgh ?IHﬁ %I?% r%ﬂ?/em 'y to the
devd opiirrrogethyperz¥sxpgaeinst( 'P%%rapeutl c agents, since discrete

stere0| soners are 15 usually highly preferred over m xtures, such as

r acenat 2§4-AMiabsi Snyﬁfox%th&@l)ﬁld-l Gﬁaﬂﬂdc)j[@& &]éyﬁ]ﬁudtnhﬁyl‘?rhétﬂw%f&rﬁﬁﬂm?-mt hods

di scl oseg h%)erbeéng avezrlenvg(%{_ﬁo no evidence that the conpounds of formula

(1) exi bIE 250 Y SOMErre I'e absence of additional features that are

wel | known to give rise to stereoisoners, for exanple a stereogenic centre,

t he25c ur 4-¢@at((4dAsirloe3-(#-Byyoxappheey)- 1Id¢pymmpcﬁ,md}pytnlmaﬂn ag\)artrgt)enetblyyl-dxi st as

single ggoagrngg(glnt@hg};&q?,ﬁéthﬁmén%,qme Thus the 20conpounds of the present
di sclosure are particularly useful as therapeutically active agents in

phar maceuti cal conpositions and in treatnment. In one aspect the conpounds
are usef(t Arnmpr?)eféthvémxyphwl)éiéwa@lwawmdm brxh)rnﬁtﬁyl) -2ty BBk
conpounfilorelevedthpatehsyldainazdiavi3tlymesal | y been intended for oral

adiggni stration. Typically this strategy involves the optimisation of a

corrpoun FTATBCO tic profi or t o achi.eve an te dur ation
of "hot | G EARSS g PRy el iy BB PR RS Zoflof

est abl |Ml)émol‘ﬁiﬂ-dtwdmdlnbmlm@ﬂ)mmynvwrpabvi de conti nuous cli nical
benefit. An inevitable and frequently undesired consequence of this

approaC@(msAerats- B AIbREG R RIS A Aia RS PGiFheh ) slBfublosEzANd the
O -G %1”1%?9%%(?5“\%3%% péx>ewyg1 o) sumagqa% dlskbaigent rogi centrations of

the drug is dosed directly to the inflamed organ (for exanple topical
t her apy)- ((4An\rﬁ.h@139(h ﬂu'@fcﬁ3-fﬁ\9@f’fo§%ﬂﬁfényl§-1PFHyréZd)'ld[@blcﬂ’pyfrlﬁfd|ﬁ-r19ﬂ$nhéllﬁlyl) 3p-al l
chr oni CcHl(ﬂ t5°ét¥ rﬁ/‘f’({b 4 hmpgwb Bgas been extensively exploited in

treating I'seas skin lesions (atopic dermatitis and
psori asi s), nasal di seases (allergic rhinitis) and gastrointestinal

di str de2-¢§(4{Arice{3adihydraxgphdnyd)1.H-pyrazrapBdad]pyrimeidmplyl)hétbyljl8Prcblbref f | cacy
can songddz ?ﬁ;g(Q%h@ﬁ&}@y&mJg)g,{y%@mégbmm(gmbné -he drug 40 has a sustained
duration o ction and is retal ned predom nantly in the target organ,
thereby minimsing the risks of systemc toxicity. Alternatively an
appropriate forrul ati on can be used which generates a "reservoir” of the
active drug which is then available to sustain the desired effects. The
first approach is exenplified in the use of the anticholinergic drug
tiotropium WO 2011/ 048111PCT/ EP2010/ 065746




34 brom de (Spiriva Handi Hal er0), which is adm nistered topically to the
lung as a treatnent for COPD. This conpound has an exceptional ly high

af finity wonoittmstiar get receptor resulting in a very sl eararbomwasiz4e
(dissociation rate) and a consequent sygtained duration of action. 5There
is provided according to one aspect of The present disclosure use of a
compound of formul ation as a Pl 3 kinase inhibit for exanple adm ni stered
t opi cal FY4ANIPAS-Evgroxypheswh-1akpeasolgp. %qﬂeyfaﬂ"gE‘r&'&m%thv'héngﬁkf‘a@aﬁw)her ei n
are par&H6thaphglineti-oxdiies-1Fyor-14yhpuicadolidd(3Neme; such as topical delivery to
the lungs, in particular for the treatnent of COPD. Thus is one aspect

ther e | 8 PIOVIRD Y3 Bl GAIAGNITE 0L, 85 Iuha, Ll Pl iRt soaLimal of COPD

and/or a {1) | cuY se ere I'on
t opical PeEiArRers: 'idtﬁ‘Md"tOGU't”Héo'l”cﬁ'r& NK@VH@FP@’@’@HUBP?X'F)QZBWHGQ ration to the
lung allows the beneficial effects of the conpounds to be realised whil st

o o Sul o B e et st oy of
The confidenie Rerapholngy afbePBLy Rl Rt A @AlPREl rant. of rheunat o ¢

arthritis. Further, the present invention provides a pharnaceuti cal
COMYoSi 2-((@mrﬁ|am3l’-(|391yﬂg)xgpmwt)dlkndyraE<ﬂQBdll-dilgyrir@ldtnh‘aylt)fhsmL/I())SL(Qe:htmm| onally in
conbi natd GO Wi b APRoIRG-SBkSp RO AL ARCRIALING i (BEESRL;abl e dil uents or

I
carriers. g%D l'uents and ca rlerg may’ | ncl ude those 'suitable for

parenteral, oral, topical, nucosal and rectal adm nistration, and may be
differ e27’((4o°é’pléﬂt§i-(r3d1ydFpXNh'éeWthﬂtFépyfﬁZCd@[ﬁlW]QW@ﬂInohyl)mﬁthmh)ré (émiyethyhent

CONMPOSI fbyr@8-2RByndtey | P5-eae Aofsh ofn@6-dxoieXp Bl N tEJgainaz SMBRBHROEN US
i Nty nmuscul ar, intravenous, intra-articular or perl articul ar

admnls tlon prtlcu r theform 30 of S or

o s ponct BAATRE By aRmRem by Tapy a0 Cadr P L RO RS S BIRRR t abl et s
or capshenegl)- 5f(6f0XDtﬁpGpmhdle gyhhet mprai)adnazatio g3 fdsede; admi ni strati on,
particularly in the formof powders, nasal drops or aerosols and

transdeg (495\%8'35(Wh‘§'7wo‘}gphefn9g1@@?3?&@%‘1”4]&% Enﬂt1' ﬁ?ﬂ%h%%3i§cﬁl‘d feal,

subl i ng u In the
f or4f ofP %{‘Zéf'L)rﬁrfB‘é’gft 61dwd@surrﬁé0'@o‘hﬂb§4'¥1d f'lﬁ@ﬂﬂ'@?ﬂ ently be administered
in unit dosage formand may be prepared by any of the nethods well-known in

the phay @g@mm.ﬁ@is (@rﬁydrcixgﬂshewm §yraol 18 ACd| bRl dinmy mﬂg;@ b $hloro

Phar maceut | ¢4l Publ’1 shi ng np , Easton, PA.,
(1985). béf@yﬁgr%ﬁf a%’ggwg"oﬂgwaﬁ%wg%ylg}egfEaYBﬂ'iCr?iC ratl on nmay contain as
excipients sterile water or saline, alkylene glycols such as propyl ene

gl yasol , 24 onétyaild(yNe(ﬁﬁzg(Myamhs%s(GeHydaﬁxymdnywhvymealze)kgwfezﬂbyrmmmhs'l -gj vegetabl e
origin, ke v~

D015 /BTSRRI GaliREz iRy ordo-yn-1 yhacetamider | ey
be solid and may contain excipients, for exanple, |actose or dextran, or
my be %r&fﬂe‘kiﬂ@0&(4d1y|dgoxs'@hlwi)dr/répwaiolol§é JIayrimging byhmethyhradaimelhepsd-or

met er ed(trsfuoeymethr)beh s 86 -adbmpHolisd-6 aixbhex-1 ypiedjquinedIp-£BHs-ohecl ude sugars,
calg um st earate, Smagnhesi um stearate, pregelatinated starch, and the |ike.

Conposi Qns suit for or dm ni stration y, C i ne .or nore
ohyor ol SRR B gbutl e ea b Eu By BB LHE S oM sl o
or |i qu@fwnethyﬁﬁ (Pabphelinerfitoxelipsul-ws 1 hiquibezabindpleenewi t h bi nd| ng agents,
for exanple syrup, acacia, gelatin, sorbitol, tragacanth, 10 or

poly- V'%@Wﬁ Abla. (‘lqgﬂr%%ﬂ%n?f)%/—/ 8%@% 4 @E%rﬂﬁ.ﬁm gl%glﬁgll)l3(i8é&ogélﬁfo$hen-

cal ci um phos esi um
-5 ' 5[ 'P%ﬁé’xﬁh %n 10¥)q§|npgglgg éh&og%rfact ants, such as

SOdI um | auryl sul fat e Li qui d conpositions nmay contain conventi onal

adld: t : VEH4AHGIR 0 BS(AHHRIRSH Bh &Y 1) AGLPrEz0l H[B14-ENPHANLR - ﬁ?dﬁethpﬂ) 35(21ﬂugrob?ret ][wlt
cellulo or edible fats;
enul si f@lgwoig)%g%)(zgégﬁorgﬁdhﬁem?xﬁﬁ& qg)rﬁyg@; UinL?ZSﬁ{l I_Q ?abl e oils such as
al rond oil, coconut oil, cod liver oil, or peanut oil; preservatives such
as 4fut yMatth hy di- QX&GmrelobéB (@M)oxaphbriyl){w ayrezblb{ﬁmdpynrmbmehel)rﬁﬁhm) -5-(6-

Li qui d 6eranefid-6-9Rshaxadyhe- é@%éﬁﬁﬂ:h@:‘zéﬂw -B@H)- ?%eﬁy%%sategel atin to provide
a unit dosage form | id oral dosage forns include tablets,

t wo- pi ece hard shell capsul es and soft elastic gelatin 20(SEQ capsul es.



A dry shell formulation typically conprises of about 40%to 60%
concentration of gelatin, about a 20%to 30% concentration of plasticizer
(such as wbyorri4siiisor bitol or propyl ene glycol) and abeat/ER2808637¢6 40%
concentration of water. Qther material s;such as preservatives, dyes, 25
opacifiers and flavours also may be present. The liquid fill materi aI
conprises a solid drug that has been dissolved, solubilized or dis sed
(with s%é(ﬁe‘}m'ﬁﬁ& @d@/ﬁf%yetﬁfw')é# paelelR:*- q’ig)ﬂt%@@ﬂat/'éraete&%?dﬁ weinvEir-

pol yet hWreZ[é-4gM)yrEﬂ*hyl)4@GDDnomhohnd Bq:xoklb)dtug—hﬂ)qumlazdlneck@w -om®nbi nat i ons of

velhi c: es such afs m neral oil, vegetable oils, triglycerides, glycol sl,
I
s Sam 2rarath PG v?ﬁq%%@% e e S S R R

pr oA deﬂmﬁtf\dﬁé'@dﬁer@hpm&@&tﬁést - 61¥|)6'éjﬂ?ﬁq|'§14|@")apr@®rrpound of the

di scl osure optionally in conbination with one or nore topically acceptable

Slsleugnt@((arArﬁ.%rsL@,nﬁ/dr Tophéa) 1@-ﬂﬁ9r5t<§6[@alt@B?nhl@mUﬂE)lirté'tﬂgl 3R RRAENi eved by
O o B el it e o R R R R TR e Sl

propel l ant, such as a chl orofl uorocarbon (CFC) or a hydrofl uorocarbon
E HFQ) . I 5((i4t/&buh6—3€(€@1y|draperhér@huf-l-byratal@[e,&d]pymhudrne‘rrplmﬁéthyk)tsqmmmwae

prope +rafil_ge : ;;an
di chl or%%?%ll) éﬁ%?}ﬁ%%@b%?@p@m g(rel)t%% t‘?@ﬁﬁ)ﬁ%fﬁ%@ﬂ@éﬂ&lﬂ%%ﬁ%,l ants include
tetrafl uoroet hane (HFC-134a) and heptafl uoropropane (HFC- 40 227). The
pr opel | 2f#-AnippSa(BHyduxyphenybs! Hippazao[Gg-dpyranigin-1pdmetbyipoRishlorei ght of
the t ot gdnzlyNBabatintstpRaIRBEiIpEtdieN -yI T exdHes My ral lyDGuin@aolic-agH)-ge; exci pi ent s
i nc{dudi ng co-sol vents (e.g. ethanol) and surfactants (e.g. lecithin,

sorbitan te and Aer 0S0 or rmul ons are WO

5010/ 0B R AP BETR LY RSBl AR Ra2 AP o USRS Whbl o dose
i s del i pysazado[Byt-dtpwingdiof1-d)methi-B1ig-chlalobentd)aginaaglinst(Bp)-peel by Bespak,
Valois or 3M. Topical admnistration to the lung may al so be achi eved by

susponsh iR RARRL- Q3har bRl BhbRNzaUa ) ARl AL TP . AR
admbi sk arPxes. ‘tﬂ@yﬂ@ﬁa'”ﬁﬁ@'”a’t Wepue- y@chV'é‘V@@hB‘V‘eu%éaréPX%mﬂ?y powder

formul ation. A dry powder fornulation will contain the conpound of the

?m E;)s%tgaa 4-)51cétylla®lebézﬁ1' }/gl?-%ﬁbxi)ﬁém -thp*w:QJ( 4@2@1@ -@- HW%(yBﬁ‘é{}'(I) ch:fgg:elt er
accept a@fr%zod(?][s pdﬁby”m' Sm%{[ﬁ)( %ggzvmlgﬁogeﬁyyl)&f’"nlaa?l ‘R%ﬂ’ Tl e gl ze eyg 10

a mass mean di aneter (MVAD) of 100 pmor nore. Exanple dry powder delivery
Sy 2% meNi(4¢2-((deAriERbISHAL R o XiPbIBHIINH IR y r ik SREGHAL BRI miBInSKIBnetSIN¥BHRL ER,

ACCUHAL(EE%@B& |4%E§1hgdroqhma9&ﬁt §g§(9ﬂmj -y BmEHMBMEE ok AiRigRr esent i's

provi ded as m'croni ze ry powder 1 at| on, for exanple conprising

| act ose of a _sw table grade, filled into a device such as DI SKUS. Conpounds
accor di Zrf4tAminas-drhyerayohenyarid-pyiaenield d-dloyiidis- - Wepelbelti(6-bie@ vity. In a
f ur t hermatpggthyl fahtndpesteirynyl FB-@A¢H abb@igyguieszoin-d@Ramed of the discl osure
forgquse as a medi canent. Conpounds according to the disclosure may al so be

useful tr t of res orders .incl D_(i ncludi ng
Chr oni ST bABITSS-du et Eodeted hadgnr Do PR E By brd
fibrosi lsenzswdmodbédﬁlydliodUmpmlhrﬁryleml@aemymler@Bmld%I lergic rhinitis,
rhinitis, sinusitis, especially asthma, chronic bronchitis and COPD.

Co”p()“g?-ﬁzeﬁﬁ Atntﬂﬁ%%' (291' g éﬁgv 13 af?vé]o??ﬁgfbg n~718m 1hﬁgrﬁ)@th%lg§t(2 %hl%ﬁi;d' tion

b
t&%&?ﬁ%yéé PR g&ﬁ‘édroqu'”azo '@h’%yé)t\’ (R &Gy BW&E' o neKe- Hia%q'eos u?e ﬁg;)ms

exhibit anti-viral activity and prove useful in the 30treatnent of viral
exacer bg{2- Rﬂ&rﬂho@%hﬁ&ro&?ﬂ%éﬁ&l)@@@raiﬁl&3 AIP@INEIH-10¥1)rhétByIPBE38Rbro
di SC'OSBJJn% |”’%Yo | S84 §dr%%{8 #olfn”s Z‘R/(Errﬁ@p%&%’&ﬁmy)ﬁéﬁ L pERlyeOr anelioration

of flu Vird FHoVI PUs Jandror T espifa sync |ca virus. 35Conpounds
accordi ng to the di scl osure are also expected to be useful in the treatnent

of 4fer t Z((A-Avoindi3t@dTysromyplodnyhely--pyrataledided pirymitliopi-giathetby!)-Bd2ahlordver apy

i ncl udi phzo1) 5869k F2-HRM XY 6h b érazin CIO))-6Ua&ShekL 1- y§yl)q§inb%lmﬁ3ﬁ)§6rﬁ@t' tis,
contact defmatitis, psoriasis, ulcerative colitis, infl joints
secondary to rheurmtoid arthritis or osteoarthritis. 40ln one embodi nent
the conpounds of formula (1) are thought to be useful in the, treatnent of
Hepatitis C and/or HV, when adm nistered by an appropriate route.
Appropriate routes of adm nistration may include oral, intravenous
injection or infusion. WD 2011/048111PCT/ EP2010/ 065746 37 In one

enbodi ment a conpound of forrmula (1) for the treatnment of Hepatitis Cis
dellvered to the bI ood pre- entry to the I|ver Corrpounds of the di scl osure

o o o o o o, o, - .



5 conditions including rheumatoid arthritis, pancreatitis, cachexia,
inhibition of the growh and netastasis of tunours including non-small cel
| ung car cWoaenu/04Rrieast carci noma, gastric carci noma, colPOTAEPR@E/06FHEI NOMAS

and mal i gnant nel anona. Thus, in further aspect, the present
i nvention provides a conpound as described herein for 10use in the
treatnent of one of the above nentigned conditions., In a further

aspect , ﬁ%@“ﬁr’@@%ﬁﬂ“ﬂW'@Pﬂ’ﬁ*&ﬁﬁ‘yB G0l 4-dpyranidignipdimeh Yk destiPived
her ei n benzyk)-Aeoxoehdl iy tmgeinefola-GrgiiNe@rtdintetiydaminhethy pex-Hembmale; one or nore
of the above nentioned conditions. 15 In a further aspect, t he present

YT O BAAES 68000, 0001 EALIERY 8L RO B L oRed GRpl i one
corrﬁ’oun%?r@i/')‘f‘rfé(od'i %ém&j@@ﬁemazo'@ %H&Nn@&%@ﬁdé)he&éﬂﬁam@q on thereof .

20Conpounds descri bed herein may al so be used in the manufacture of a
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di seases race rop yl'axi s as wel

T he B S LoD B otk B G A Dn R BARSE IR P aLe be

adm nistered in conbination with one or nore other active ingredients e.qg.
actiove 2-(@rrines3@-tsudidxaphenyfl)oH-pyrezdlo[0g-d]bgrimidipveylreethiipa€d-colonsli t i ons.
For ex f10 r i sorders
AL o R S TR R T SR A ot

di propionate, fluticasone propionate, nonetasone furoate fluticasone

f ur oat e§-(2-détAaingri# Sydroxgphenybdrbriratdleié.4-dpyrinidiarioy ) ma0y abi2cbloe |

f or mot eﬂiéﬂzyl)wﬁtd@cl}iﬂ-arh(yhl)oqamdé(ﬂrn-séﬁylmﬂ-bw-ﬁfetrg)xyéthﬁmsd-j/rimbie; nmusacari ni c
antggoni sts, (e g. ipratropium and/or a p38 MAP kinase Inhibitor. In one

enbodl un f the djs osur dm ni st er ed nation with
o ont | GTa-RAT B Ty ey b TP oLs - R Y ST IS oAb 1 or o,
In one feertmblﬂmwA-Idélyd@nibinamlineﬁﬁylbf\l M@S(meethogvﬁdvlmsﬁ yaanidei- f or nul at ed.

I n one enbodi ment the conbination of active ingredients is sinply

ggli?g]@?ﬁ%géﬁﬂEﬁ%gfg&h%%y%g%gﬁﬁ%%%ﬁ%%ﬁﬁg %éﬁﬁ#8@3%%¥¥%mymséchﬁe neanlngs
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have not been defined are intended to covey their generally accepted
nmeani ngg- M%uﬁ%a(h h@’@l%txyﬁné?q QI—Pﬂﬁlﬁﬂ%{ga HiAl1-yh)methyl)-3-(2-chloro
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CD! 1, 1-YEBegiy| - dllnldazole COPDchroni ¢ obstructive pul nonary di sease
DDafol et

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-4-0x0-3,4-dihydroquinazolin-5-yl)-N-isopropylhex-5-ynamide;

6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
30  benzyl)-4-o0x0-3,4-dihydroquinazolin-5-yl)-N-isopropylhex-5-ynamide;

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-4-0x0-3,4-dihydroquinazolin-5-yl)-N,N-dimethylhex-5-ynamide;

35  2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-(6-0x0-6-(pyrrolidin-1-yl)hex-1-yn-1-yl)quinazolin-4(3H)-one;

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-4-0x0-3,4-dihydroquinazolin-5-yl)-N-(pyrrolidin-3-yl)hex-5-ynamide;

40
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-(6-(3-(dimethylamino)pyrrolidin-1-yl)-6-oxohex-1-ynyl)quinazolin-4(3H)-one;



DCMi chl or onet hane DI ADdi i sopropyl azadi car boxyl at e

DI BAL- Hdi i sobut yl al um ni um hydri de DI PEAN, N-di i sopr opyl et hyl am ne
DVFN, N- diwet2hyldiserimam de DVSQdi net hyl sul f oxi de PCT/EP2010/065746
dppfl,l'-bis(diphenylphosphino)ferroce g

EDC1- et hyl - 3- ( 3- dlnethylan1nopropyl)car odii mde (ES)el ectrospray

I oni zation, positive node EtEth Et 20di et hy| et her Et3Ntr|ethyIan1ne
Et OHEt hfBrABNeASHNg o ey mcs%@%léﬁe@@érﬂe'ema‘bV'P'V%t{‘é'a*3c,(%1cr‘ %8drting

FCSf oet lzdnzgldsf (65 8+(dimeytzani( s)py irBint 1 -4yl axop ben 2ol b g uzadotn-WRLGingh
performance liquid chronatography HPLC- Mshi gh perfornance liquid
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2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-(6-(4-methyl-1,4-diazepan-1-yl)-6-oxohex-1-ynyl)quinazolin-4(3H)-one,

10  2-((4-Amino-3-(4-hydroxy-3-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-morpholino-6-oxohex-1-ynyl)quinazolin-4(3H)-one
or a pharmaceutically acceptable salt thereof, including all sterecisomers, tautomers and
isotopic derivatives thereof.

15  Compounds of formula (I) can be prepared by a process comprising reacting compounds of
formula (I):

20 or a protected derivate thereof wherein X, R*, R*,R* and R® are as defined above for
compounds of formula (I) and LG, represents a leaving group such as halo, in particular bromo,
with a compound of formula (lll):
—R!
(1

25
or a protected derivative thereof, wherein R’ is as defined above for compounds of formula (1),
in the presence of a suitable catalyst, an organic base and a polar aprotic solvent, under an
inert atmosphere; and optionally deprotecting to reveal a compound of formula (I); and
optionally converting one compound of formula (I) into another compound of formula () by
30 standard functional group transformations.

Suitable catalysts include palladium catalysts such as bis(triphenylphosphine)palladium (II)
dichloride, in the presence of copper iodide.



(M FH) +proton ated nol ecul ar i on MeMet hyl MeOHnmet hanol MeODdeut er at ed
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Pd2(dba) 3tri s(di benzyl i deneacet one) di pal | adi un(0) PhPhenyl
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PPh3t ri phenyl phosphi ne L . . o
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phase hi gh performance |iquid chromatography
The deprotection, to reveal a compound of formula (I) where, for example R' is H, and the
protective group is a silyl group can be effected by treatment with a reagent such as

10  tetrabutylammonium chloride in the presence of a polar aprotic solvent such as DMF. The

reaction may be performed at a reduced temperature, such as about 0°C.

Compounds of formula (I) wherein R' comprises a carboxylic acid moiety can be converted to
other compounds of formula (1) by routine techniques, for example amide couplings.
15
Further examples of converting a compound of formula (I) into other compounds of formula (1)
are provided by those compounds of formula (I) wherein R' comprises a primary alcohol. Such
compounds may be transformed into compounds of formula (I) wherein R' comprises a primary
alkyl halide, and then, by subsequent reaction with a primary or secondary amine, into a
20  compound of formula (I) wherein R' comprises an alkyl amine.

Compounds of formula (I) can be prepared by reacting a compound of formula (IV):

LG, O
N7 X
7
N)ﬁ
(V) LG,
25
or a protected derivative thereof, wherein LG4 and X are as defined above for compounds of
formula (ll) and LG, is a leaving group, for example halo, such as chloro, with a compound of
formula (V):
30

or a protected derivative thereof, wherein R¥, R*, R* and R® are as defined above for
compounds of formula (1), in the presence of a base, in a polar aprotic solvent.



SSi ngl et SCXsol i d supported cation exchange (resin) SDSsodi um dodecyl

sul fate TTripl et TBAFtetrabutyl amoni um fl uoride

TBDVSCI t ewO-2butosBdit et hyl silyl chl ori de TFAtri fl uor oacePCt/EReoid/065746

THFt et rahydr of uran TLCt hi n-1ayer chr omabogr aphy WO

2011/ 048111PCT/ EP2010/ 065746 40 TMB3, 37,5, 5"-tetranet hyl benzi di ne

TNFat unpur necrosis factor_al pha TR FRETtl me-resol ved fl uorescence

r esonaneé!aife PIRERipg e s f%ICWPBH@S\ﬁf\fé’F%‘JBI(X) fRMpEhaRure TERYs nelvde al

Pr ocedutegbutydosahylsityetmerdi at es and bespoke chem cal buil di ng bl ocks not

avai |l abl e from comer ci al 5 sour ces were prepared according to the
procedu$ bel scSI olsn%udher | n%q the cited literature nethods. All

ot her I n%a TRt er1a %ﬁ VeNte (H PLC grade) were obtained from
comter ci aI sour ces and were used wi thout further purification Were

i ndi cat,eduilta&m:pcblarrmormm@lmgamﬂ. by passing a stream of nitrogen through
themfor at least 10 m n M crowave reactions Were carried out using a OEM
Di scove orer f ovvaves a 10O anl Cc l.uti ons
wer o ar MisdhafTE i Siriiann0F OF TR, 0 5B S RRRRL R Finaa o B of it
chrorrat@@raphy was perfor med using a mnimum of 20 mass equi val ents of
silioca with SiliCycle SiliaFlash(r) P60 (230-400 nesh) or a Biotage !solute
SPE Col um prepacked with Flash Sie] o Anal ytical Methods Thin-1ayer

chronat ography (TLC) anal ysis was \perjilorned with Kieselgel 60 with

fl uorescence indicator UV254 pla [ andNvi Sual i zed using WV light or
stained with standard TLC di ps © di Reverse Phase Anal ytical Hi gh

Per f ormance Liquid Chromat ogr aphy- Mas§ Spectronetry: Al sanples were
routinely anal ysed by HPLC- M5 using the imstrunentation and conditions
descri bed bel ow. Unless stated otherw s fl/na conpound were subject to
anal ysi s using Method B and i nternedi at r o anal ysed utilising Method A
25Met hod A was performed on Agilent HRE€100 Shi madzu 2010, systens using
reverse phase Atlantis d018 colums (5. p mMNRR’1 x 50 nm), gradient 5-100% B
(A =water/ 0.1%formc acid, B = acetX&htrile/ 0.1%formc acid) over 3
mn, injection volunme 3 pL, flow = 1.0 nL/mn. WV spectra were recorded at

215 nm S hngrofb i @é@a%@@ﬁhé’r‘é@* \X)ﬁé&@lneﬂgﬁ hXU‘Fﬁ4d§r§cF¢i5oéreoés td‘é%n&"d%d@qonzolo

system I\/as e m 85
S0sanpl 1917 ugﬁgo?#wum&ﬁ%nﬁ s Bt ol df e VPR s By o
100@ atWigh 3 sappewyl efderawd MDHz using el ectrospray ionisation, by a

Shi madzu 2010 LC-MS system Method B was perforned on Agilent HP1100 and

Shi madzu 2010, systens using revefHopB Water Atlantis d018 colums (3 p
m 2.1 x 100 mm), gradient 5-100%B (A= v /

Z R3b

(V1N

or a protected derivate thereof, wherein R** and R* are as defined above for compounds of

20  formula (), in the presence of a suitable noble metal catalyst, an inorganic base and a polar
protic solvent, under an inert atmosphere; followed, where appropriate, by deprotection of the
groups R* and/or R*, and /or X.

A suitable catalyst is tetrakis(triphenylphosphine)palladium(0).
25
A suitable inorganic base is sodium carbonate.

A suitable polar protic solvent is ethanol.

30 The reaction may be performed at an elevated temperature, for example at 85°C for several
days for example 3 days before cooling to RT.



35 0. 1% formc acid, B = acetonitrile/ 0.1%formc acid) over 7 mn,
injection volume 3 p L, flow= 0.6 nL/mn. UV spectra were recorded at 215
nm usi ng WO\WA11a148112996 phot o di ode array or on the Shi mMrdTEP2QDO6TY6t em
Mass spectra were obtained over the range mlz 150 to 850 at a WD

2011/ 048111PCT/ EP2010/ 065746 41 sanpling rate of 2 scans per second usi ng
Waters ZQ or over, mMz 100 to 1000 at a sanpling rate of Hz usin

el ect r oSPPRUNASHPTSTRIMYA, (Vhycan Bpinterpred Dy 162¢09VE Wéﬂﬁ’ Of/ERTABER %V\hé’é a

per f or npdtectedAtrrivetie thiYed00yhessis et Qusind K arevasr dadinpthabevePwiime roempound of
Gem ni @fAGagemyrms (3 p m 2.0 x 50 nmm), gradient 1-100%B (A = 2 nM
anmoni um bi car bonate pH10, B = acetonitrile) over 3.5 mn, injection volune
3 plL flow=1.0 nm/mn. W spectra were recorded at 215 nmusing a Waters
2487 dual wavelength UV detector or a N@ters 2996 photo diode array. Mass
spectra were obtained over the rangeNrﬂ to 850 at a sanpling rate of 2
scans per second using Waters ZMD or tagrs ZQ 10 Method D was
performed on Agilent HP1200, systensSusi fg Agil ent Extend 018 columms, (1.8
pm 4.6 x 30 mm at 40C and a flow ratenefrRs2.5-4.5 nL mn-1, eluting with a
H20- MeCN gr adi ent containing O. 1%v/v(f rmc acid over 4 mn. G adient

i nf o mation: 0-3.00 mn, ranped from95% H20-5% MeCN to 5% H20- 95% MeCN;
3.00-3.01 min, held at 5% H20-95% MeCN, 15 flow rate increased to 4.5

L. m n-dr, a Braddsted Serivetivg tiwbol, ahefdo R @65 e @Y, dSin60-aBose fari compoends ned

to 95% | r 3 <l d
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dsut tltye f. e eﬁcﬁon ﬁ/ca \fenle{nﬂ% cowggct B a r%)@r qplv(gtgz S%I V\%\r{oaln the
reduce ni. e n 8 rfor 450 Us ng an
Agi10ent preﬁ%m@f@amomréc Rﬁiﬁeﬁ‘t@ﬁ&'?ﬂtm%@@fe sNBfy 35 B endrin theedask-obt ai ned
over the range mz 60 to 2000 at a sanpling rate of 1.6 20sec/cycl e using

an Agi Ig@g,tﬂ@ﬁg%anguarsglls St esdb¥atBhase Anal ytical HPLC was perfor nmed
using Daicel coludms (5 pmx 5 cmx 4.6 nm containing one of the foll ow ng
stationary phases: Chiral pak AD-H, Chiralcel OD-H Chiralcel OQJ-H and

Chi r al pARUigble-polar Fnrelie saitest 5fOMFni/mi n, was used el uti ng under isocratic
25 1wonditons over 6 to 20 mn, with one of the foll owm ng nobil e phases:

70: 30 h@&%ﬁ&%\ds%fér}‘ﬁu@ ’V)%eiler?n ﬁ@apTRamepyt %Tn@*FkS(aYé ) deﬁ%o%oV% }EE)Q re(p\é@@

and acetonitr n
s Sher el BB i DHECIE AP U BEE e s aRLR? G 0o SR GEOE S
si xt eencampduad e forgwia,mb oaﬁcpr@tteaheﬁmavqtepbmg@f perein RE andsR™ Mvel iaf @Iﬁéneﬁuch
as tri esdvywbdsn senpodnd9f fofmaumlaily acid (0.1% may be added to inprove the
re ution 30 Sem -preparative Chiral Stationary Phase LC-UV was perforned
on a G lson preparative dul ar s ste usin Dai cel raI AD
sem - pr WB%‘I‘W%‘I@“MV Z"Ga&b%?) rBé(rfﬁa%{%ﬂlao‘W”F%QdBf q@“'ﬁﬁm n eluting
with an isocratic nmethod over 20 min using 70:20 heptane: | PA and 0. 1%
triethyl am ne enpl oying an injectiont§olume of 1.0 nL. UV spectra were
recorded 35and fractions anal ysed fgia catd,action at 215 nmwith a G lson
119 WV detector. Data were integrat and reported using QpenLynx and
OpenLynx Browser software or via S gzl Psi Port software. 4011-1 NWR
Spectroscopy: spectra were acquired on ajeither a Bruker DPX 250 MHz, a
cBieu

Bruker Avance Il 400 MHz or a Bruker 500 MHz spectroneter using

resi dual protonated resonances of t Esgrat ed solvent as the internal
reference WD 2011/ 048111PCT/ EP2010/ 5746 42 Preparation of Non Commerci al
| nt er medi at es

3- EZ??) (t 614 ptosddiermbing tilest akyephieByis)as Yefifyd aalecbBcdsdupys offoihbl4HRN N
€ n .
5 odoaﬁw‘ﬁ% 5.2 3y Bo o 6% SHIPRIGAG b e higrg, gohygromwib g egmpound of

IO”'EM% ‘c acid (13.0 g, 94.5 mvl) and pot assi um phosphate (10.0 g,

3- pheno

47.3 mmol ) in degassed DMF/ water (3:2, 140 nl) was added [dppf] palladium
(I'l) dichloride (13.0 g, 15.7 10 mmol). The rg Xture was fl ushed
with nitrogen, heategat™~320C for 2 hr and then aII Fo cool to RT. The
reaction mxture was diluted with EtOAc (500 nL) an gous hydrochl oric
acid (2 M 500 nL) and §he resulting suspension was |I ered. The filtrate
was extracted with aqué&bus hydrochl s¥shcasacid (2 M ) 500 m.). The

cordn ned aqueous extracts were basified with a saturat ed aq sol ution of
sodi um carbonate to pH 10. The precipitate forned



15 was filtered and the filtrate was extracted with Et0OAc (3 x 1 L). The
conbi ned organic extracts were dried, filtered and the solvent renoved in
vacuo to wbforid4siigrey solid. Al solid material s gener atedrdunionzy4é he

wor kup procedure were conbi ned and tri%grated with DCMto afford 3-(4-

am no- 1H pyrazol o[ 3, 4-d] pyri m di n- 3-yl Yphenol (2) (6.04 g, 84% as a grey
solid: mz 228 (MFH) + (ES). 20 To a stjrred,solution of conpound (2) (4.69
g, 20. 69 Hiotectetheenivaiivadsieof(wherging$. 0209 Rmare) as defltieg abeke {of sompeyndtas
added T&DMBTIa (1B, iiGhepre3én@&SofranslitableAagant, Istichias afpinos plearuatringlicst, en @fganic

i m dazohge(aghdPndh-potd wemiol ) and TBDVSCI (4.70 g, 30.99 mmol) were added
and the m xture was stirred for 48 hr. The reaction m xture was dil uted
with water (120 % and 25 extracted with DCM (2 x 200 nL). The conbi ned

or gani cA&uifabie prospaeius iEhalide isphogPRgite frichlpride.200 nl), dried, filtered and
the vol une reduced to approxi mately 100 nL by evaporation in vacuo. The
resul ti RYuitdoit hdh-¥@ar Sdildrelsagdiuangl the solid washed with heptane (50 i) to
afford the title conpound (3) (6.05 g, 85% as an off-white solid: mz 343
(M FH + (ES). o |

303- ( 4-4 seitablapiganigibase iptriethypmingy) phenyl ) - 1H pyr azol o[ 3, 4-d] pyri m di n- 4-am
ine1to(5) WD 2011/ 048111PCT/ EP2010/ 065746 H NN)NI/1 )N | NH2 To a stirred

I
suspensg i - = |y i s 4 } ( ; 8.4
oty 3 e B G Ao A hd TR e e plenh
bor oni ¢4 Rig &N 1 the presghceso ltpblepapg/gutygs imiga added aq sodi um
hydroxide (1 M 76.0 nL, 76.8 nmmol). The reaction was flushed with nitrogen
and heaCedpainds2fforinara (D8 May bd pepaadlyi reactifigd dontboias otforaurdXxto cool to
RT @and diluted with water (200 nlL). The resulting precipitate was collected
by filtration and washed with water (g00yni) and then DCM until the
filtrate ran colourless, to afford
4- (4-am no- 1H pyrazol o[ 3, 4-d] pyri m
brown solid: 10mz 228 (M FH)+ (ES) p a stirred solution of conpound (4)
(5.25 g, 23.1 mmol) and i m dazole (3B5N8H. 57.8 mmol ) in dry DVMF (70 nl)
was added TBDVSCI (4.19 g, 27.7 mmol 1) After 16 hr, further aliquots of

i mdazole (1.93 g, 28.9 mmol ) and TBDVSCI (2.10 g, 13.9 mmol) were added
and the mxture 15 stirred for 4 hr. The reaction mxture was diluted with
wat er (Q@GOpnetecteiterivativertasiebt, iwhgrgim EGi [si asatadinegigbevsl foecarapbumgs fof farmelai (Bh,
washed witht & cv@pelind &d6nidid pand heptane (300 nl) to afford the title
co%ound (5) (7.31 g, 93%9 as a brown solid: mz 344 (MFH + (ES).

5- brono- 3- (2-chl orobenzyl ) - 2- (chl or onet hyl ) qui nazol i n-4(3H) -one (8) 20 Cl
To a stirred solution of 2-am no-6-brony-benzoic acid (6) (3.06 g, 14.2
nmmol) in toluene (75 nlL) cool ed toh i n,.ice-bath was added pyridine
(0.60 nmL, 7.10 mmol) foll owed by a sol Lg%\!;onsof chl oroacetyl chloride (2.26
m., 28.4 mmol) in toluene (75 nL) drop- )se over 1 hr. 25 The reaction

m xture was allowed to warmto RT, and was heated at 115C for 3 hr and then

al | onedyk&@emont,; bd RE; afdRabPlgVfblips SbridsiRniRs hél@ﬂb‘@&ﬂa@%hlb@ fn $¥sence of a
evaporﬁ%deitgﬁlglc?%%\éﬁ%ho arg@%%lesﬁa%gd' ng overni ght, the product precipitated and

was_ co ron to afford 2-brono-6- (2-chl oroacetam do)benzoic
aci4p (7a) (1.44 g) as a white solid: mz 290/292 (MFH + (ES). The filtrate
was coniesnitatéd sxlven istalueoe and atshitablebashuiie plyridihelr at ed wi t h et hanol / hept ane
to afford 2-
Protecting groups may be required to protect chemically sensitive groups during one or more of
the reactions described above, to ensure that the process is efficient. Thus if desired or
30 necessary, intermediate compounds may be protected by the use of conventional protecting
groups. Protecting groups and means for their removal are described in “Protective Groups in
Organic Synthesis”, by Theodora W. Greene and Peter G.M. Wuts, published by John Wiley &
Sons Inc; 4™ Rev Ed., 2006, ISBN-10: 0471697540.

3-ydy phenol (4) (5.25 g, 60% as a

35 Novel intermediates are claimed as an aspect of the invention.
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acid (7b) (1.02 g, conbined yield, 599 : mz 274/276 (MFH) + (ES). Both 7a
and 7b cawoheiwumediwi t hout further purification in the REIIEPIMIOP6STIO a
stirred m xture of conpound (7a) (7.503 , 27.4 mol ), 2-chl orobenzyl am ne
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extract tere a ac e.re

SR - e R R stolsitel sendlionR: (S85poiEeT S8itane,
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-- matog th'C eth S?fjﬂ*—“ei%” ‘?%Veareé"??'? 84 e¥\9§5“e§1§£‘?b‘i‘i‘e§Pmﬂ?8t’%‘§%| um
t ert - buofdsimiga (et gtrorﬂsmrzermmllr) thierabeirce FGalditiohaldeatlied that 0€wieh kapwn to
| ce- bat gtﬂvé!\ﬂ§e pfdedoRomelitdreRambleZ fercdy¥sit ebmad @he EuftreP® dBclodifre Brovids)fol N
THF (10 compounds that advantageously exist as single discrete molecular entities. Thus the
20  compounds of the present disclosure are particularly useful as therapeutically active agents in
pharmaceutical compositions and in treatment.

In one aspect the compounds are useful in treatment, for example COPD and/or asthma.

25 The PI3K compounds developed to date have typically been intended for oral administration.
Typically this strategy involves the optimisation of a compound’s pharmacokinetic profile in
order to achieve an adequate duration of action. In this way a sufficiently high drug
concentration is established and maintained between doses to provide continuous clinical
benefit. An inevitable and frequently undesired consequence of this approach is that non-

30 targeted body tissues, especially the liver and the gut, are likely to be exposed to
pharmacologically active concentrations of the drug.

An alternative strategy is to design treatment regimens in which the drug is dosed directly to the
inflamed organ (for example topical therapy). Although this approach is not suitable for treating

35  all chronic inflammatory conditions, it has been extensively exploited in treating lung diseases
(asthma, COPD), skin lesions (atopic dermatitis and psoriasis), nasal diseases (allergic rhinitis)
and gastrointestinal disorders (ulcerative colitis).

In topical therapy, the desired efficacy can sometimes be achieved by ensuring that the drug
40 has a sustained duration of action and is retained predominantly in the target organ, thereby
minimising the risks of systemic toxicity. Alternatively an appropriate formulation can be used
which generates a “reservoir” of the active drug which is then available to sustain the desired
effects. The first approach is exemplified in the use of the anticholinergic drug tiotropium



30 nmL). The mxture was stirred at OC for 30 min and was then allowed to
warmto RT and was treated dropwi se with propargyl bromde (1.68 nL of an
80% sol utworroiwn4saiuene, 11.30 mmol ). The reaction m xt RCE/BrRAGIOM6I7AE ed at
RT for 16 hr and diluted with brine ang water (5:1, 50 nlL) and was
extracted with EtOAc (3 x 500 nmi). The conbl ned organi c extracts were
dried, filtered and evaporated in vacuo. The residue was purified by flash
col umm RRPéifat %Fvé’dﬂ?”d”é?'ﬁ@)nb’h@évlﬁ gAmpstersddepicatyoadhe Higept arfeeatmentdet or d
t he titCePOoT®uompodrt) hésl 20 exgept®dady high aaffjretyl fomits WeDget receptor resulting in a

2011/ 04g&}} 48w TdrEREOHY085tTHorat) aﬁd'acoﬂa&'é $einddurafidddrdktién. 2. 22 (1H,
5), 2.45 (IH t), 3. 58-3 66 (2Hm ©3.79 (6H, ), 4.22 (2H, d).

1- Mor phol i nohex-5-yn-1-one (11) 511 To a solution of hex-5-ynoic acid
(500 mglhete 4% pfﬁﬂﬂeﬂ aqoRiing 107 Ofg aspedt Pf it IPyesgAt diSEles P dtscHl d cPaecylof ny,
4. 90 mmotpulatiorDEsMd PIDkindsge imkibit@dide dxarywlp ladministe (edddpigdlly tdthéGumgrol ) . The
reacti on was sti rred at RT overnight and then diluted with DCM (50 nlL). The

| t | ut th wat
hyar ocHSP T cHed oS iSEEe Yhe GomBo et Regkic’ Brearertaty Spildties FaoRia =
evaporafﬂfé'élerynsuﬁ@ﬁdolt)'@aléifef"tﬁqutﬁé |WH%I@F@6@&JM thQt[?atmOBOf@OP@OO% as a
yeldow oi | : 1H NMR (500 MHz, 0D013) 5: 3.65-3.71 (4H nj, 3.63 (2H d),
3u|4ﬁ) 3. Phus (é!['%né% e% rrégsH rdv) dedzus%Gofgcgrﬁ (§ 5 cmfornjrulg%)(férch Qreatﬂ[ggﬁﬁom(zg
) ERBES Gl b 2o ) 5EE T I @p*@’m
m"rDI ) , Dmpistratiomtp, e BegmidyantagapuEipCatpihisictibortd dee (B@0alkays theggensafioi) i

DCM ( 10cffde)s amase astaisslings epBs endissd Weilst #H¥miding the éleratichs, fof petigrgact i on

m xfgure was stirred at RT overnight and then evapor ated in vacuo. The
re5|due was purified by flash colum chromatogra eluting with 0 to 5%
met hano 1% BEkpd 'm?”ééi{ﬂ FIPROYNE qretullakie o 'tE)ff@) PRlisnls fpplregiment wih 2
whi t e sairiiebstetidNVR (500 MHz, 0DO13) 5: 2.07 (3H, s), 2.25 (1H, t), 3.95
(2H, d), 4.07 (2H, dd), 6.34 (1H, br s), 6.49 (1H b s).

N- (But 'ﬁié’@é’&édﬁ%?HSJeiiH"r%éf}éf%%rb%%éml ff tleltfdatment of rheumatoid arthritis.
20
Further, the present invention provides a pharmaceutical composition comprising a compound
according to the disclosure optionally in combination with one or more pharmaceutically
acceptable diluents or carriers.

25 Diluents and carriers may include those suitable for parenteral, oral, topical, mucosal and rectal
administration, and may be different depending on the route of administration.

In one embodiment compositions may be prepared e.g. for parenteral, subcutaneous,
intramuscular, intravenous, intra-articular or peri-articular administration, particularly in the form
30  of liquid solutions or suspensions; for oral administration, particularly in the form of tablets or
capsules; for topical e.g. pulmonary or intranasal administration, particularly in the form of
powders, nasal drops or aerosols and transdermal administration; for mucosal administration
e.g. to buccal, sublingual or vaginal mucosa, and for rectal administration e.g. in the form of a

suppository.

35
The compositions may conveniently be administered in unit dosage form and may be prepared
by any of the methods well-known in the pharmaceutical art, for example as described in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA.,
(1985).

40

Formulations for parenteral administration may contain as excipients sterile water or saline,
alkylene glycols such as propylene glycol, polyalkylene glycols such as polyethylene glycol, oils
of vegetable origin, hydrogenated naphthalenes and the like.



13 25To a suspension of but-3-yn-1-am ne hydrochloride (200 ng, 1.89 muol)
and triethylamne (425 pL, 3.78 mmol) in DCM (60 nL) was added

nor phol i rwo4etiziubamyl chloride (218 p L, 1.89 nmol). TheCTERI0OEMAS
stirred at RT overnight and then washed.with aqg hydrochloric acid (2 WO
2011/ 048111PCT/ EP2010/ 065746 46 M 2 X 50 m.), saturated aq sodi um

bi carbonate (2 x 20 nL), dried, filtered and evaporated in vacuo. The
residue was purified by flash colum chromat ography, eluting with 0-100%
et hyl aEatalaions févepsahaedminstrafiéromdytbeesdlidtdrel mayootath ¢xXcB)ier{td.6idr egampls

?)5 asV"gISE;t%sé ok ngtral""owmy(&og Mdus @W@s@%ﬁén@for uge %trbzﬁdrmtcﬁ}lasa (ﬁgps( &,

RN s ST e LR AT R S LoF fihs Trepge, Siddrs aip g AR of
sod|5um RyEnasEn Seardomieeeqima Séarcggarsit k8§ in water (50 nL) was 10 added
hydr oxyl am ne hydrochloride (2.30 g, 33.2 nmmol ) in portions over 30 mn.
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r enovedmBy beinrenased with dingingsagrsts. iprtexarmples SY(UB. Ko gelayin sl r!qhetraga?pﬁ@med
toxry om palertyqt)y&ﬂlfd@hd Adrs,usiich- 3s nedtbe yhensal dehy dereni crmcuﬁrﬂmphc(séhﬁe g,
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was pl aedsitivengeeh ansiapendipb@gentss fongxanage sordiid sytups rr@(thyét:elmoseos;ugar HYF.UIOThe
react i ogelatinglcifxyvasth/i-ddieibesl driudmig Mt Gntadinirgy dddnts aih aRBcitHI®Nor acacia;
ev r C €. Nas
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hydrogelme exrapeuiated lrsdbmnamplargdlattlhMpmmeﬁturmmosdgewfdrm ethyl acetate (70
m.) followed by a m xture of 2-propanol and chloroform (1:1, 2 x 70 nl).

The pro raf fl n
PR s A
%;Caeﬁlf'%ﬂh 2: 370 ng, 27% as white solids: mz 156 (M+H) + (ES)
(rret hod C).
2- ((4- amdﬂpsr%‘ll'f&‘ﬂﬂnaﬂdhwélé’é |c@[n%n§e@r]>fpéﬂobf71(§1%@o éo%ladaae&rkwdt&)n%f Beiati®-adolie- ch
| oro benéé %%#(Efazo LA é o st|C|z|err]t(éaurcrrrl‘eadsI a] cerin, sc())rbltc\)/l\%r ropylene glycol) and
2011/ 043711 pEEYHWEEIHE' 07 gy propylene dly
about a 30% to 40% concentration of water. Other materials such as preservatives, dyes,
25  opacifiers and flavours also may be present. The liquid fill material comprises a solid drug that
has been dissolved, solubilized or dispersed (with suspending agents such as beeswax,
hydrogenated castor oil or polyethylene glycol 4000) or a liquid drug in vehicles or
combinations of vehicles such as mineral oil, vegetable oils, triglycerides, glycols, polyols and
surface-active agents.
30
Suitably the compound of formula (I) is administered topically to the lung. Hence in one
embodiment there is provided a pharmaceutical composition comprising a compound of the
disclosure optionally in combination with one or more topically acceptable diluents or carriers.
Topical administration to the lung may be achieved by use of an aerosol formulation. Aerosol
35 formulations typically comprise the active ingredient suspended or dissolved in a suitable
aerosol propellant, such as a chlorofluorocarbon (CFC) or a hydrofluorocarbon (HFC). Suitable
CFC propellants include trichloromonofluoromethane (propellant 11),
dichlorotetrafluoromethane (propellant 114), and dichlorodifluoromethane (propellant 12).
Suitable HFC propellants include tetrafluoroethane (HFC-134a) and heptafluoropropane (HFC-
40  227). The propellant typically comprises 40% to 99.5% e.g. 40% to 90% by weight of the total
inhalation composition. The formulation may comprise excipients including co-solvents (e.g.
ethanol) and surfactants (e.g. lecithin, sorbitan trioleate and the like). Aerosol formulations are



NH2 To a stirred m xture of

5- br ono- 3- (2- chl orobenzyl ) - 2- (chl or onet hyl ) qui nazol i n-4(3H)-one, (8), (13.6
g, 30.7 rwol2p11amsii3-i odo- 1H pyrazol o 3, 4-d] pyri m di n- 4- aoirmEe2¢10)64786 09 g,
30.7 mmol) in DW (300 nL was added po%@s& um car bonate (6.36 g, 46.0 nmol)
and the reaction 5 maintained at RT inthe dark for 24 hr. The m xture was
poured onto water (4.0 L) and the resulting suspension was stirred at RT
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2011/ 048111PCT/ EP2010/ 065746 48 Route A A thoroughly ground m xture of
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85C forlesS s. The m xture was cooled to RT and the precipitate was

isolated by filtration and was washed with EtOH (100 nL). The solid was
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i sol ate S

attora TRt EES et IRAr 2 do Dbl Adndiib B Uigin Bt TR, oo
9 ; 20 z 588/ 590 (MFH)+ (ES). 10 Route B: To a stirred m xture of conpound
(8) (100ommgour@ls2&ccordirig tatie pistlasseunay atsoobatusefUiih tig, tr@atB@nimod FgspiratoBIVIF
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(2.5 d‘Q‘tandth rgact.ion m>éture tll’tl’ a I % nt,. was
r emovedSiNgagridic TE0HR, Spaitegit *é?|é1m%%ryp'?ﬁ'?%'? ‘el %%JCfﬁé?éﬁ B lisn
chr omat Yeysiishgspresially pRGMa @WOH'C@@%NH@H@ICQWDCM to afford the title
comgsound, Internediate C (82 ng, 55% as a creamsolid: nlz 588/590 (M FH) +

(ES) ( '\/@6%8&1%)5-& the disclosure may also re-sensitise the patient’s condition to treatment with a
corticosteroid, when the patient’'s condition has become refractory to the same.

One or more compounds of the disclosure may exhibit anti-viral activity and prove useful in the
30 treatment of viral exacerbations of asthma and/or COPD.

The compounds of the present disclosure may also be useful in the prophylaxis, treatment or
amelioration of flu virus, rhinovirus and/or respiratory syncytical virus.

35 Compounds according to the disclosure are also expected to be useful in the treatment of
certain conditions which may be treated by topical or local therapy including allergic
conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis, ulcerative colitis,
inflamed joints secondary to rheumatoid arthritis or osteoarthritis.

40 In one embodiment the compounds of formula (I) are thought to be useful in the, treatment of
Hepatitis C and/or HIV, when administered by an appropriate route. Appropriate routes of
administration may include oral, intravenous injection or infusion.
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60C for 2.5 hr and then cooled to RT. The resulting mxture Swas evaporated

in vacuo and the residue was triturated with Et0Ac QS O nm) and dried in
vacato teompeYIdg described herein may also be used in the manufacture of a medicament for the

2-((4- ahnéa’nmeﬂt—c(f@nlay)drr@xglpﬁbayabpve]ﬂdeptyﬁeazﬁﬂaa[ses.4- d] pyri mdin-1-yl)nmethyl)- 3-
(2- chl orobenzyl)-5-(5-hydroxypent-1-ynyl)quinazolin-4(3H)-one (16) as a

b lid (4 92% 590/ 592 d D
ToTo o C14 Poe PeeRnndf BIRRS 1o BB g Refory e el e e e og,
mmol) in DCM (8.0 nlL) was added iodine (121 ng, 0.477 mol),

t r i3ghenklcpmpsyid ofethé dikblosmre Mayld8o beakinirdstdredrin dambinati§rdwitingne Or mbrenvtbén)
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chr omats S S Ratari o Feaipnt o retie oy Hisoihes SEREF GRDINGUSS or o
| nt er meh rat glepoi 810@ -ty buqfwmm ebedgmsthgsone a@préngoeaﬂeovxﬂlst@lawem RrogigRatE 04
(M FH) +mbm&)asoiet hueshtd)) ,flunddsohe Wasoats pdbetat aguhists (e.g. terbutaline, salbutamol,

30 salmeterol, formoterol, indacaterol) and/or xanthines (e.g. theophylline), musacarinic
antagonists, (e.g. ipratropium) and/or a p38 MAP kinase inhibitor.

In one embodiment a compound of the disclosure is administered in combination with an
antiviral agent, for example acyclovir, tamiflu, relenza or interferon.

35
In one embodiment the combination of active ingredients are co-formulated.
In one embodiment the combination of active ingredients is simply co-administered.
EXPERIMENTAL SECTION

40

Abbreviations



further purification in subsequent transformations. Addi t onal

i nternedi ates and non-commericial buil ding blocks, that appear in the
reacti on wohenaasii ch foll ow, were prepar ed using the pcomrduwessidescribed
above for anal ogous 20derivatives or the met hods described in the cited
literature references (Table 1). Tabl e ? Non Commerci al Conpounds
Structure Conpound Nanme Literature Citatign or Anal ogous Procedure WO
2011/ 04’%@@?@9@%?@%@'5%35}@ meaninas_qginad s thestaple,elewaAny abbreviations
hydr oxyadpeayidg -il Hheytexizehiof ate raft deenndefined larg| inteatay 1ty -covey their generally

br onp- 33d2pellndRnzyl ) qui nazolin-4(3H)-one Prepared using the

met hodol ogy for (Internediate D) starting from3-(3-(tert-butyl

di rret h%‘l\m I yI oxy)-4-fluoro phenyl)-1H pyrazol o[ 3, 4-d] pyri m din-4-am ne

MM

- - glacial aceticacid =~~~ N 4-(2-(prop-2-yn-1-
yI oxy) eAdy| ) mor phol I nequaus i er etal ., Anna/es Pharnaceuti ques Francai ses,
1971, 2R, 39-50 -..."pcetyl - +--0 Il one
3- (2- e} poxyet hoxy) prg&én%ééixgg'-triphosphate

BALF bronchoalveolae lavage fluid

Boc tert-butoxycarbonyl

Br Broad

BSA bovine serum albumin

CDI 1,1-carbonyl-diimidazole

COPD chronic obstructive pulmonary disease
D Doublet

DCM dichloromethane

DIAD diisopropylazadicarboxylate

DIBAL-H diisobutylaluminium hydride

DIPEA N,N-diisopropylethylamine

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

dppf 1,1'-bis(diphenylphosphino)ferrocene
EDC 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
(ESY) electrospray ionization, positive mode
Et Ethyl

Et,O diethyl ether

EtsN triethylamine

EtOH Ethanol

EtOAc ethyl acetate

FACS fluorescence-activated cell sorting
FCS foetal calf serum

G gram(s)

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography
HPLC-MS high performance liquid chromatography mass spectrometry
Hr hour(s)

HRP horseradish peroxidase

i-n intra-nasal

i-t intra-tracheal

KHMDS potassium hexamethyldisilazane

ML microliter(s)

LPS lipopolysaccharide

micromolar



Prepared using the procedure for conpound (9) starting from 2-bronoet hyl

methyl ether 0 .." -t . LNOVe H N-(2- nmet hoxyet hyl ) hex- 5-
ynam de Rlveparleldsusr ng the procedure for conpound (11) ecbatPRa100657g6
2- met hoxyet hanam ne 1- nor phol i nohept,6- yn- 1-one Prepared using the

procedure for corrpound (11) from hept-6-ynoic acid o
1- mor phol i nopent - 4-yn- 1- one Prepared using the procedure for conpound (11)
from peMi 4- ynoi ¢ aci @ice metre

M Molar

(M+H)" protonated molecular ion

Me Methyl

MeOH methanol

MeOD deuterated methanol

Mg milligram(s)

MHz megahertz

Min minute(s)

mL millilitre(s)

mM millimolar

Mm millimetre

mmol millimole(s)

MTT 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
m/z mass-to-charge ratio

Ng nanogram

Nm nanomolar

Nm nanometre

NMP 1-methylpyrrolidin-2-one (N-methyl-2-pyrrolidone)
NMR nuclear magnetic resonance (spectroscopy)
PBS phosphate buffered saline

Pd,(dba)s tris(dibenzylideneacetone)dipalladium(0)
Ph Phenyl

PIP2 phosphatidylinositol 4,5-biphosphate

PIP3 phosphatidylinositol 3,4,5-triphosphate
PMA phorbol myristate acetate

Po by oral administration

PPh; triphenylphosphine

PyBOP® (benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
Q Quartet

Quin Quintet

R retention time

RT room temperature

RP HPLC reverse phase high performance liquid chromatography
S Singlet

SCX solid supported cation exchange (resin)
SDS sodium dodecyl sulfate

T Triplet

TBAF tetrabutylammonium fluoride

TBDMSCI tert-butyldimethylsilyl chloride

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin-layer chromatography



O Prepared using the N1- (pi peridin-1-yl)hex-5-yn-1-oneprocedure for

conpound ' ---- .(11) substituting piperidine o ------ N------ " " NEt 2
N, N- di et hybhemvl(asylmam de Prepared using the procedure fd?CTmmpmmm:M( 11)
substituting diethylam ne 1- (4- gt hyl pi perazi n-1-yl ) hex-5- en-1-one

Prepared using the procedure for conpound (11) substituting 4-methyl
pi perazine o Prepared, usi n t he procedure for conpound (11) substituting
4- mor phdPi nopi peri di#é 22 rﬁﬁ’@#ﬁl‘ﬂﬂ”?'ﬁ@ﬁl peridin-1- yl)hex-5-yn-1-one

TNFa tumour necr03|s factor alpha

TR-FRET time-resolved fluorescence resonance energy transfer
Vol Volume

VT Variable temperature

w Watts

General Procedures

Those intermediates and bespoke chemical building blocks not available from commercial

5 sources were prepared according to the procedures disclosed herein or using the cited

literature methods. All other starting materials and solvents (HPLC grade) were obtained from

commercial sources and were used without further purification Where indicated reactions were

degassed by passing a stream of nitrogen through them for at least 10 min.. Microwave

reactions were carried out using a CEM Discover or Explorer focussed microwaves apparatus.

10  Organic solutions were dried using magnesium sulphate or sodium sulphate. Flash column

chromatography was performed using a minimum of 20 mass equivalents of silica with SiliCycle
SiliaFlash® P60 (230-400 mesh) or a Biotage Isolute SPE Column prepacked with Flash Si Il.

Analytical Methods

15
Thin-layer chromatography (TLC) analysis was performed with Kieselgel 60 with fluorescence
indicator UVs4 plates and visualized using UV light or stained with standard TLC dips or iodine.
Reverse Phase Analytical High Performance Liquid Chromatography-Mass Spectrometry:

20

All samples were routinely analysed by HPLC-MS using the instrumentation and conditions
described below. Unless stated otherwise final compound were subject to analysis using
Method B and intermediates were analysed utilising Method A.

25 Method A was performed on Agilent HP1100 and Shimadzu 2010, systems using reverse
phase Atlantis dC18 columns (5 U m, 2.1 x 50 mm), gradient 5-100% B (A = water/ 0.1% formic
acid, B = acetonitrile/ 0.1% formic acid) over 3 min, injection volume 3 UL, flow = 1.0 mL/min.
UV spectra were recorded at 215 nm using a Waters 2487 dual wavelength UV detector or the
Shimadzu 2010 system. Mass spectra were obtained over the range m/z 150 to 850 at a

30 sampling rate of 2 scans per second using Waters ZMD or over m/z 100 to 1000 at a sampling
rate of 2 Hz using electrospray ionisation, by a Shimadzu 2010 LC-MS system.

Method B was performed on Agilent HP1100 and Shimadzu 2010, systems using reverse
phase Water Atlantis dC18 columns (3 g m, 2.1 x 100 mm), gradient 5-100% B (A = water/
35 0.1% formic acid, B = acetonitrile/ 0.1% formic acid) over 7 min, injection volume 3 Y L, flow =
0.6 mL/min. UV spectra were recorded at 215 nm using a Waters 2996 photo diode array or on
the Shimadzu 2010 system. Mass spectra were obtained over the range m/z 150 to 850 at a



WO 2011/ 048111PCT/ EP2010/ 065746 52 1-(4-acetyl pi perazin-1-yl) hex-5-
yn-1-one Prepared using the procedure for conpound (11) substituting

4- acetyl woperizmsne -..."........ R |\ A , .. Me 0 PCTEPBMBNORS7T@par ed
usi ng the N-(2-norpholinoethyl)hex-5- pr4q>cedure for conpound ynam de(11)
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rate of 2 Hz using electrospray ionisation, by a Shimadzu 2010 LC-MS system.

Method C was performed on Agilent HP1100, systems using reverse phase Phenomenex
5 Gemini dC18 columns (3 ym, 2.0 x 50 mm), gradient 1-100% B (A = 2 mM ammonium

bicarbonate pH10, B = acetonitrile) over 3.5 min, injection volume 3 p L, flow = 1.0 mL/min. UV
spectra were recorded at 215 nm using a Waters 2487 dual wavelength UV detector or a
Waters 2996 photo diode array. Mass spectra were obtained over the range m/z 150 to 850 at
a sampling rate of 2 scans per second using Waters ZMD or a Waters ZQ.

10
Method D: was performed on Agilent HP1200, systems using Agilent Extend C18 columns, (1.8
pm, 4.6 x 30 mm) at 40°C and a flow rate of 2.5-4.5 mL min™", eluting with a H,O-MeCN
gradient containing 0.1% v/v formic acid over 4 min. Gradient information: 0-3.00 min, ramped
from 95% H,0-5% MeCN to 5% H,0-95% MeCN; 3.00-3.01 min, held at 5% H,0-95% MeCN,

15  flow rate increased to 4.5 mL.min™"; 3.01-3.50 min, held at 5% H,0-95% MeCN; 3.50-3.60 min,
returned to 95% H,0-5% MeCN; flow rate reduced to 3.50 mL min™"; 3.60-3.90 min, held at
95% Hy0-5% MeCN; 3.90-4.00 min, held at 95% H,0-5% MeCN, flow rate reduced to 2.5
mL.min™". UV detection was performed at 254 nm using an Agilent G1314B variable wavelength
detector. Mass spectra were obtained over the range m/z 60 to 2000 at a sampling rate of 1.6

20  sec/cycle using an Agilent G1956B.

Chiral Stationary Phase Analytical HPLC was performed using Daicel columns (5 ym x 5 cm x
4.6 mm) containing one of the following stationary phases: Chiralpak AD-H, Chiralcel OD-H,
Chiralcel OJ-H, and Chiralpak AS-H. A flow rate of 1 mL/min, was used eluting under isocratic

25 conditons over 6 to 20 min, with one of the following mobile phases: 70:30 heptane:IPA (v/v),
85:15 heptane:EtOH (v/v), 50:50 MeOH:EtOH (v/v), and acetonitrile; employing UV detection at
254 nm. Each of these mobile phase are compatible with the column packings referred to
above, providing sixteen different solvent and stationary phase permutations. Modifers such as
triethylamine (0.1%), formic acid (0.1%) may be added to improve the resolution

30
Semi-preparative Chiral Stationary Phase LC-UV was performed on a Gilson preparative
modular system using a Daicel Chiralpak AD semi-prep column (10 mm, 20 x 250 mm) and a
flow rate of 18 mL/min eluting with an isocratic method over 20 min using 70:20 heptane:IPA
and 0.1% triethylamine employing an injection volume of 1.0 mL. UV spectra were recorded

35 and fractions analysed for collection at 215 nm with a Gilson 119 UV detector.

Data were integrated and reported using OpenLynx and OpenlLynx Browser software or via
Shimadzu PsiPort software.

40 'H NMR Spectroscopy: spectra were acquired on a either a Bruker DPX 250 MHz, a Bruker
Avance lll 400 MHz or a Bruker DRX 500 MHz spectrometer using residual protonated
resonances of the deuterated solvent as the internal reference
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3-(3-(tert-Butyldimethylsilyloxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amine (3)

B(OH),
H H
N
NN N Nﬁ N ﬁ
e ﬁ OH NG | \  TBDMSCI NG | \
- P . Va
\ LN
i Pd(dppf),Cl,, NH, Imidazole, DMF NH,
NH;  K,PO,, DMF/H,0
HO tBuMe,SiO

5 1 2 3

To a stirred suspension of 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine (1) (8.22 g, 31.5 mmol),
3-phenol boronic acid (13.0 g, 94.5 mmol) and potassium phosphate (10.0 g, 47.3 mmol) in
degassed DMF/water (3:2, 140 mL) was added [dppf] palladium (Il) dichloride (13.0 g, 15.7
10  mmol). The reaction mixture was flushed with nitrogen, heated at 120°C for 2 hr and then
allowed to cool to RT. The reaction mixture was diluted with EtOAc (500 mL) and aqueous
hydrochloric acid (2 M, 500 mL) and the resulting suspension was filtered. The filtrate was
extracted with aqueous hydrochloric acid (2 M, 2 x 500 mL). The combined aqueous extracts
were basified with a saturated aq solution of sodium carbonate to pH 10. The precipitate formed
15  was filtered and the filtrate was extracted with EtOAc (3 x 1 L). The combined organic extracts
were dried, filtered and the solvent removed in vacuo to afford a grey solid. All solid materials
generated during the workup procedure were combined and triturated with DCM to afford 3-(4-
amino-1H-pyrazolo[3,4-d]pyrimidin-3-yl)phenol (2) (6.04 g, 84%) as a grey solid: m/z 228
(M+H)" (ES™).
20
To a stirred solution of compound (2) (4.69 g, 20.66 mmol) and imidazole (2.10 g, 30.99 mmol)
in dry DMF (100 mL) was added TBDMSCI (4.70 g, 30.99 mmol). After 16 hr, further aliquots of
imidazole (2.10 g, 30.99 mmol) and TBDMSCI (4.70 g, 30.99 mmol) were added and the
mixture was stirred for 48 hr. The reaction mixture was diluted with water (120 mL) and
25  extracted with DCM (2 x 200 mL). The combined organic extracts were washed with water (2 x
200 mL), dried, filtered and the volume reduced to approximately 100 mL by evaporation in
vacuo. The resulting slurry was filtered and the solid washed with heptane (50 mL) to afford the
title compound (3) (6.05 g, 85%) as an off-white solid: m/z 343 (M+H)" (ES").

30  3-(4-(tert-Butyldimethylsilyloxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amine (5)
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To a stirred suspension of 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine (1) (10.0 g, 38.4 mmol),
[dppf] palladium (Il) dichloride (1.37 g, 1.92 mmol) and 4-phenol boronic acid (15.8 g, 115.2
5 mmol) in DMF (90 mL) was added aq sodium hydroxide (1 M, 76.0 mL, 76.8 mmol). The
reaction was flushed with nitrogen and heated at 120°C for 18 hr. The reaction mixture was
allowed to cool to RT and diluted with water (200 mL). The resulting precipitate was collected
by filtration and washed with water (200 mL) and then DCM, until the filtrate ran colourless, to
afford 4-(4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-yl)phenol (4) (5.25 g, 60%) as a brown solid:
10  m/z 228 (M+H)" (ES").

To a stirred solution of compound (4) (5.25 g, 23.1 mmol) and imidazole (3.85 g, 57.8 mmol) in
dry DMF (70 mL) was added TBDMSCI (4.19 g, 27.7 mmol). After 16 hr, further aliquots of
imidazole (1.93 g, 28.9 mmol) and TBDMSCI (2.10 g, 13.9 mmol) were added and the mixture

15  stirred for 4 hr. The reaction mixture was diluted with water (200 mL) and the resulting
precipitate was collected by filtration, washed with water (200 mL) and heptane (300 mL) to
afford the title compound (5) (7.31 g, 93%) as a brown solid: m/z 344 (M+H)" (ES").

5-bromo-3-(2-chlorobenzyl)-2-(chloromethyl)quinazolin-4(3H)-one (8)

20
cl
Cl_ 0O
Br \f Br H,N Br O cl
CO,H cl (jicoﬂ" (jfk /\@
—_—— — N
. P
NH, Pyridine, NH PCl;, Et;N, N)\
Toluene )\/X Toluene &
o
6 7a; x=cl 8
7b; X =0OH

To a stirred solution of 2-amino-6-bromo-benzoic acid (6) (3.06 g, 14.2 mmol) in toluene (75
mL) cooled to 0'C in an ice-bath was added pyridine (0.60 mL, 7.10 mmol) followed by a
solution of chloroacetyl chloride (2.26 mL, 28.4 mmol) in toluene (75 mL) drop-wise over 1 hr.
25  The reaction mixture was allowed to warm to RT, and was heated at 115°C for 3 hr and then
allowed to cool to RT. The solvent volume was reduced by half by evaporation in vacuo. Upon
standing overnight, the product precipitated and was collected by filtration to afford 2-bromo-6-
(2-chloroacetamido)benzoic acid (7a) (1.44 g) as a white solid: m/z 290/292 (M+H)" (ES™). The
filtrate was concentrated in vacuo and the residue triturated with ethanol/heptane to afford 2-
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To a stirred mixture of compound (7a) (7.50 g, 27.4 mmol), 2-chlorobenzylamine (5.00 mL,

5 41.05 mmol) and triethylamine (5.70 mL, 41.1 mmol) in toluene (250 mL) was added a solution
of phosphorus trichloride (2.60 mL, 30.1 mmol) in toluene (250 mL) dropwise over 1 hr. The
reaction mixture was heated to 110°C for 24 hr, whereupon the hot solution was decanted and
concentrated in vacuo. The residue was triturated with propan-2-ol (50 mL) to afford the title
compound (8) (6.41 g, 59%) as a yellow solid: m/z 397/399 (M+H)" (ES").

10

3-(2-(2-Methoxyethoxy)ethoxy)prop-1-yne (9)

Y

Br. OMe __OH o e
1 AvE

NaH, THF

To a stirred suspension of sodium hydride (3.12 g, 78.0 mmol) in THF (100 mL) cooled to 5°C

15 in an ice-bath was added a solution of propargyl alcohol (4.60 g, 78.0 mmol) in THF (20 mL)
drop-wise. The mixture was stirred at 5°C for 30 min and was then allowed to warm to RT and
treated dropwise with 1-bromo-2-(2-methoxyethoxy)ethane (7.00 mL, 52.0 mmol). The reaction
mixture was stirred at RT for 16 hr and was then, diluted with water (100 mL) and extracted
with diethyl ether (2 x 100 mL). The combined organic extracts were dried, filtered and

20 evaporated in vacuo. The residue was purified by flash column chromatography, eluting with
30% EtOAc in heptane, to afford the title compound (9) (250 mg, 9%) as a colourless oil: 'H
NMR (500 MHz, MeOD) & : 4.18 (2H, d), 3.66-3.69 (2H, m), 3.60-3.66 (4H, m), 3.52-3.56 (2H,
m), 3.36 (3H, s), 2.84 (1H, t).

25  2-(2-(Prop-2-ynyloxy)ethoxy)ethanol (10)

Br.

U g r1 7~

KOtBu, THF

To a stirred suspension of potassium fert-butoxide (1.06 g, 9.42 mmol) in THF (300 mL) cooled
to 0°C in an ice-bath was added a solution of 2,2'-oxydiethanol (4.60 g, 78.0 mmol) in THF (10
30 mL). The mixture was stirred at 0°C for 30 min and was then allowed to warm to RT and was
treated dropwise with propargyl bromide (1.68 mL of an 80% solution in toluene, 11.30 mmol).
The reaction mixture was stirred at RT for 16 hr and diluted with brine and water (5:1, 50 mL)
and was extracted with EtOAc (3 x 500 mL). The combined organic extracts were dried, filtered
and evaporated in vacuo. The residue was purified by flash column chromatography, eluting
35  with 25 to 60% EtOAc in heptane, to afford the title compound (10) (410 mg, 30%) as a yellow
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2-Acetamido-N-(prop-2-ynyl)acetamide (12)
o]

HO )k
\"/\N Me s H 0
N, ° \/Nﬁhﬁkm

o
EDC, DMAP, DMF

\j

12

To a solution of N-acetylglycine (200 mg, 1.71 mmol), DMAP (11 mg, 0.09 mmol) and EDC
hydrochloride (360 mg, 1.88 mmol) in DCM (10 mL) was added propargylamine (109 L, 1.71
mmol). The reaction mixture was stirred at RT overnight and then evaporated in vacuo. The
residue was purified by flash column chromatography, eluting with 0 to 5% methanol in DCM, to

20 afford the titte compound (12) (218 mg, 83%) as a white solid: 'H NMR (500 MHz, CDCls) & :
2.07 (3H, s), 2.25 (1H, t), 3.95 (2H, d), 4.07 (2H, dd), 6.34 (1H, br s), 6.49 (1H, b s).

15

N-(But-3-ynyl)morpholine-4-carboxamide (13)

0
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. @
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13

25 To a suspension of but-3-yn-1-amine hydrochloride (200 mg, 1.89 mmol) and triethylamine
(425 pL, 3.78 mmol) in DCM (60 mL) was added morpholine-4-carbonyl chloride (218 p L, 1.89
mmol). The reaction was stirred at RT overnight and then washed with ag hydrochloric acid (2
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(3.0 m.) and cooled to OC for 30 mn. e resulting solid was col | ected by
filtration and purified by flash colum chromatography el uti ng with 4.5%
met hanol in to afford the title conmpound , 85% as a
white s¥t £ 2Gink). sairaieg a@l\ﬂoﬁmb'eﬁ@”atm@ X7 Pﬁ'-h d”fﬁ fl‘li@F?‘% B’Ubewrated in
DVBSO- d6yaceo. fhel Pedidud, wa$ pubfie’0by H&kh sQIumﬁﬁfﬁlrdrﬁratQeraphys,)e;luifngl‘ﬁltr( OH,008ly ethil 79
(1H t)ackat84 hdptansldd aﬁ@roetﬂeﬁltlg@oﬁ\%bhn 13§Z1@l4m 1kBoot ds afwhitd dolidl 'HINMR? - 30

(1H, t)(5oéxlv7|9z HﬁgodJe)é 7558 3tHy) Do G+8Y 4085 4e1Bn, My 3805A 4R, 1) 3.48: 67

(1H,_ s
24( £ AS- ﬁ6(43ﬂ (M) By dr(dXyidheny1) - 1H pyrazol o[ 3, 4-d] pyri mi di n- 1-yl ) met hyl ) - 3-
(2-chl orobenzyl) - 5-(3-(2-(2-nmet hoxyet hoxy) et hoxy) prop-1-yn-1-y1) qui nazol i n-
4(3H) - ¢Iuo@%tﬁo>§1ﬁ%n§8me¥ﬁéﬂa@niﬁ£ (gternediate A (50 ng, 84.9 pnol),

t he acetyl ene ( , copper iodide (1.0 ng, 5.09 p nol)
and diethylaguﬂe (133 L, 1.27 nnDI) n degassed DMF 5 (1.0 nL) was added
bi s(tri phenylp , 5.09% anI) The

osphi n%gal | adi un(11) dilchlgride (3.6 ng
reaction nmi Wi i 'sealled¥Gnd alledand_t hgrheated®Mander
m crowave i i atl on, ﬂ EgOC’ 200 W Di scovel{] ol crovvave) 20 m n.
The m xture Oﬂ@olep_if @dT and was difuted with water (10 i and

extracted with Et0Ac (2 x 20 nlL). The 1donbi ned organic extractss were dried,
filtered and evaporated in vacuo. The residue was purified by flash colum

10 chr or@bogiFra@Ryiutieh bt s(ﬂﬂmﬁﬂh%j%ro@eﬁ%l‘%gﬁ’[el @. Wszts)maid‘l)qh vaaft&e(fsblrm Bwas

7
“%ddf‘ééﬁfamx afnd Rfehoy @&3%5%%%@%@%‘3 Pl ol 0 R 70l %%
dd) 3. spiutioppwasggided 40 a giggraysly ssipjed syspensiog of 2 éwom%mqﬁoxyae@@'d@t e U0
5. 30 ( 24, 3255 mniol)7i6 eftdol &, k) drfl thd Feaatipn méxtde- Girdd at RA,fonj 6 h6.T8é rééuﬂ,an’dd)
6 89 CI @é‘ﬂe wWis: refofdd Bﬁﬂﬁrafléﬁantﬁr}v@sﬂedlﬁltlﬁ WﬁterC& X 11}03rQLXér|'dl thieh alldwéd td 1H,

7
244 peieini 3 b 2 ﬁ%ﬁéﬂm? oibshite Dy P4 4 o7 Bom BoBrge 5.
(2- 1(,5nl ﬁ%é'ﬁﬁ@/i‘)'%“{%i [ {#®76- oxohex- 1- yn- 1-y1) qui nazol i n- 4( 3H) - one.
20Exarrp| e 3 WO 2011/ 048111PCT/ EP2010/ 065746 56 was added

bi s(tri ’P@%%h@@%l@:‘ﬂbﬁ‘%} B M&lbl{'ﬁ)' (15004, C1BO MRS (n4etﬂarﬁﬂ?l (7@ n{L)WﬁHér) mtr&%

reaction m ed wt n,_ seal ed ate

o onales pged, ol SR 5 b btt?wtoééﬁﬁ) e Bagion i stk Pag yBbeh an
The r eatmosphereof tydroger apd sieed PARIFoRANT: Fee Feastio aixture e filtared thigugh ash
colapgm (Céiﬁ@wab@@waplmen ea,lapbwalt@l MMvTabu@toE@%onétH‘Baétbénol rfrHBCHbfbultamt bruaéfregidld he

title U rlg'ﬁxtgé;g <§n§thyﬁ Riopelak (2‘?312563 \J
(NTF;D 4|§§€%i; oRgrat angl"i@ @e%r@h g% ﬁ%z?t sgdl %’g @ Car%””@igzzf& r\(2H

, 5. 2anq than @)ext@ctres VitHethy) acstane4(7(01mL)d9>II0\A@d7l8y (almlxtlur)a of62-geppandl, ant)
6 89- ?1&140%)% 71 7208 {0LihL)t )Thé. plopaadlichibroférm? bextradd (vt drikd.7 fikdted Ldhd Z)
6 (24 44:_\|/ rg}lff;a;ed\z)m \ZFC%I %égé(r%ll%y mal o?ti?’r% &tgegtzogﬁacg 8 @%1] E]t\% b%é:heg' ﬁ?{f?%éﬁi
et hy | YT A5t BI040 G e ol ee SRR Bl BTN 5 ynoi ¢
aci d. HO Exanple 4 15To a mxture of Internediate C (150 ng, 0.25 mml),
hex- 5- yaqutanwiabB-i083- 1q-1|9 rd2ofd}3, mbyr.mmﬁnwl)maﬁy?es Krdntb-892-cAidé ol ) and

b ;E&P?!p Sty e kg gt oct ThF (1 870 e added ©

re ion mxture was purged with nitrogen, sealed and then heated under

m crowave irradiation (120C, 200 W CEM Discover mcrowave) for 20 mn.
The m xture was cooled to RT, diluted 20 with water (2.0 nL) and EtOAc (2.0
m.) and neutralised with 1 Mag hydrochloric acid to pH 7. The suspensi on
was concentrated and purified by flash colum chromatography, eluting with
0- 50% nmethanol in DCMto afford the title conpound, Exanple 4, (22 ng,
14% as a yellow solid: mz 620/622 (MFH)+ (ES); IR 3.47 min; 1H NWR (500
MHz, DMSO cl16) 6: 1.68-1.78 (2H, n), 2.29-2.41 (2H, m), 2.42-2.47 (2H, m,
5.29 (2H, s), 5.72 (2H, s), 6.19 (1H d), 6.79 (1H t), 256.88 (2H, d),
7.03 (1H, t), 7.12 (1H, d), 7.32 (2H, d), 7.60 (1H, d), 7.66 (1H d), 7.78
(1H, t), 8.16 (1H, s), 9.73 (1H, s), 12.04 (1H, s). Exanple 5:

24( 4- Am no- 3- (4- hydr oxyphenyl) - 1H pyr azol o[ 3, 4-d] pyri m di n-1-yl ) met hyl ) - 3-
(2-chl orobenzyl) - 5- (6- nor phol i no- 6- oxohex- 1-yn-1-y1) qui nazol i n-4( 3H) - one.



WO 2011/ 048111PCT/ EP2010/ 065746 57 H \NO \/ Exanple 4 EDC. HCl, DVAP, DV
To a solution of Exanple 4 (16.0 ng, 26 pnol), 4-dinmethylam nopyridine (0.6
ng, 5.2 pwol2p11/@ed1EDC hydrochl oride (5.3 ng, 28 pnol) PoTBYR01006H461L) was
added norpholine (2.3 p L, 26 pnol). TQz reaction mxture was stirred at RT
overnight and then diluted with water (5.0 nL). 5 The resulting solid was
collected by filtration and purified by flash col unm chromat ography,
eluting with 0-7%nethanq| in DCMto afford the title conpound, Exanple 5,
(7.0 ng, 57% as a yel olid: mz 689/691 (MFH + (ES); IR 3.54 nin; 1H
NVR (500 MHz, DMSO-d A 71 (2H, quin), 2.43-2.49 (2H, m, 2.52-2.55
(2H, m, 3. 20-3. 26 (% 3.28-3.38 (4H mM, cp.-44 (2H t), 5.28 (2H s9),
5.72 (2H, s), 6.17 1H dwz 6.78 (1H ) 6 87 (2H d), 7.02 (1H t) 7 10
(1H, 10d), 7.32 (2H d) 7.60 (1H, (G

(1H s), 9.75 (4H, h) Exanpl eL6 = TitbPmbalzte

34(24( 4- Ami no- 3- ( 3- KW pheny1) - 1 pyﬁbzo o[ 3, 4-d] pyri m di n-1-y1)

met hyl ) -5- (3-(2-(2- hydroxyethoxy)ethoxy)pro < n 1-y1) - 4- oxoqui nazol i n-3(4
H) - yl)nmethyl)benzonitrile. To a m xture ryI brom de (18), (see
Tabl e 1, above) (50 ng, 86 pnol), the ace N(10) (31 ng, 216 pnol),

copper iodide (1.0 ng, 5.1 pnol) and diethy 'ne (135 pL, 1.29 mml) in
degassed DMF (1.0 nL) was added bis(triphenylp osphlne)palladlun(ll)

di chl ortéle 2fHcd Mixtlre &F-RbidR-3-(2-3M6robERASA)LLENIBIdh rgend/maz@m- Wnbh(8),
g 22882@3 §§81J>Oefim%§10q} érthegé)%a{ﬁg%fﬁgolglga @Tpiﬁﬁ%-?—a&} &2}(@8& gV\éO ol)in

2011/ 04BN 1 0P pr2 B/ 8edU PO SHES cativnatet (abed.ah® 0t A degnduibewessaction
pur i5 i edainyaidddasthRToh i darfkrforrﬁudgr ap@ymxtetajm/asngpowetjmrﬁo Sidtere@dttabpbnd theDCM

%236112 :‘wo;eg |E|ﬁ§sﬁé6e|n§|oﬁ%ﬁ%o 1pr€Bp|ta?t§ @asa@olﬁte\‘im); Rtr$Rn sha N 2
g d?%ﬁ“ﬁﬁ%ﬂ“e @0%80@'@‘“@&?9 Al A 0teSy spla (ipd %%ﬁdg( 24,

(2H, m¢
s), A4. 5r9/2(@212/62(4)[l\/|+$1 AESL2H, s), 5.74 (2H s), 6.81-6.86 (1H, m, 6.89-

(3H m, 7.18 (1H t), 722(1H s), 7.29 (1H, t), 7.51 (1H, d), 7.63- 7.68

(250 M 2.((4-Arfi -E—%&-ﬁwox he )2‘7 HoYFhzot) 331) ?pgrl dlﬁMrg)athyﬁ@H@rﬁo-@-(Z-

24( 4- Anl razo 0 I n-1-
net hyl )¢ °'(‘§) Ry! J%B@?é@"l‘f@é’} ge M&SLR1ER ani no) pent - 1- ynyl ) qui nazol i n- 4(
3H)-one. HO Exanple 7 To a suspen5|on of Internmediate F (100 ng, 73% pure,

0.142 mmol) in DCM (10 nL) at dded cl opent anam ne (0.100 n1_ 1.01
nmol ). The suspension r&pi dl y d|
8

K,CO3, DMF = |Intermediate B

N~

\ / \7
=N
HO NH,

15  To a stirred mixture of compound (8) (100 mg, 0.25 mmol) and potassium carbonate (42 mg,
0.30 mmol) in DMF (2.5 mL) was added a solution of compound (3) (94 mg, 0.28 mmol) in DMF
(2.5mL) and the reaction mixture was stirred at RT for 18 hr. Potassium carbonate (3 x 35 mg,
0.75 mmol) was added in three portions over 30 hr. The solvent was removed in vacuo and the
crude material was purified by flash column chromatography, eluting with 4.5% methanol in

20 DCM, to afford the title compound (Intermediate B) (94 mg, 64%) as a off-white solid: m/z
588/590 (M+H)" (ES™) (Method B).

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-bromo-3-(2-
chlorobenzyl)quinazolin-4(3H)-one: Intermediate C
25



15 the resulting solution was stirred at RT for 3 days then evaporated in
vacuo. The residue was purified by flash colum chromatography (Si 02, 12 g,
MeOH i n BvOA011/@81A0 % gradi ent elution) and the crudepPpragach/osx74©bt ai ned
was triturated with MeCN to afford ExagEIe 7 as a yellow solid (16 ng,
17%; R11.39 nmin; mz 659/661 (MFH + (ES) (Method D); 1H NWVR (400 MHz,
DMSO-d6) 6: 1.22 (2H, m, 1.38 (2H, m, 1.50-1.64 (6H, overlapping m, 2.46
(2H, t), 2.60 20 (2H, t), 289 6bH, quin), 5.29 (2H s), 5.73 (2H, s), 6.15
(1H, d), 6.77 (1H, td), 6./@5H, d, 7.02 (1H, rr) .11 (1H, dd), 7.32

8
above. Table 2 Exanpl e RAPPISLMNafOur eNanme
2011/ 048111PCT/ EP2010/ 06%M46 59 8

(2H, d), 7.58 (1H, dd), u44 1H, dd), lH 8 16 (1H, s), 9.77
Tabl e 2), were
o- as those discl osed
na yt| cal Dintermegiate C
2- ((4- Ami no- 3- ( 3- hydr oxyphenyl) - 1H ;};re/zzol o[ 3,

pr epar ed utnteimedigte Ae _ST:YrTE_SY‘th‘hEt‘I_C’Z }

(1H, br s). Addi ti onal eouaimpl es, se

d] pyri m di n-1-yl) net hyl ) - 3- (2- chl or obgnzy1) - 5-
nmor phol i noet hoxy) prl\gp 1- ynyFFO)Utle nazolin-4(3 S R12.89 min; mz 677
(MFH + (ES); 1H NVR (500 My, DIVEO- d6) 5: (M2 br s), 2.43 (2H br
S), 3.45 (4H. t), 3.63 (2HP¥°M1 37 (2H, &), 5.29 (2H, s). 5.76 (2H, s),
6.15 (1H, d), 6.78 (1H, t) 6. 8i 6. 87 (1H n, 6.89-6.95 (2H, m), 7.03 (1H,

t), 7.1Roqt&W; d), 7.30 (1H, t), 7.65 (1H, d), 7.70-7.77 (1H n), 7.80-7.89
(1H ma tﬁor&é‘grﬁ}'g'rou'ﬁ)j,m&tuﬁgo{ thrn-?aduat% A (100 (gg 53 mmol), Na;COs.10H;0 (9.60 g
5

2- ((4-
] oyr i ol 4 e Oxi?fpe@.\/'”ér%m BB 4 SE5STmhy P AR (132 Ee) one.
R13.%64 mme!) IrmEtOMaQOJBB \vas Pyped (AES)ﬂitrcgﬂn NWV\(a@dmerl\wred[av@@@Bar 33days.,

( 1H S) mixtur@ 8vds2ddoles)) to I5T Md(tﬂéipre&:)pltaﬁa Was (sbidtedl by fifirafidn htl,wds) waghed wwvi(i2H,

6.9 (n]r Tme 50l éjr) led i #)3 aZd s(s% ﬂa)r 'a ertiZér CiOlH’
gd% (4- A%?:\ngt%(eé?%p dSH @E wéqq_e %ﬁéé&f §§ and dried in vacuo to afford the
d] pyr i nfitigi gpmpoyny, riBtelﬂme}ilaGe psasCan @‘wa%iqllﬂ)(élsfi@h Y Ayt mEpuBeEASS (M 819 ).one.
R131073 mn; mz 534/536 (MFH)+ (ES); 1H NWMR (500 MHz, DVBO d6) 5: 4.45

@

(1H, %é%ﬁ(zH s), 5.75 (2H, s) 670(1H d), 681687(2H m,
6. 92- H 11-7 61 (1H,
d), 7. 6%‘7? Sf"Ue %‘xtua of ‘?Og‘%?u?‘dé&) 1Pp| m9r)0 8@“2@0 g}%ﬂ pgt)ass'é %’{qteg mg

0.30 mmoI) in DMF (2 5 mL) was added a solution of compound (85) (94 mg, 0. 28 mmol) in DMF
(2.5 mL) and the reaction mixture stirred at RT for 18 hr. The solvent was removed in vacuo

15 and the crude material was purified by flash column chromatography, eluting with 4.5%
methanol in DCM, to afford the title compound, Intermediate C (82 mg, 55%) as a cream solid:
m/z 588/590 (M+H)" (ES") (Method B).

2-((4-Amino-3-(3-fluoro-4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-
20  bromo-3-(2-chlorobenzyl)quinazolin-4(3H)-one: Intermediate D.

= Intermediate D
K,CO;, DMF




11 2-((4- Am no- 3-(4-hydroxyphenyl)-1H pyrazol of 3, 4-

d] pyri mdin-1-yl)nethyl)-3-(3-chl orobenzyl)-5-et hynyl qui nazolin-4(3H)-one.
R13. 65 mwo 2011204884/ 536 (M FH)+ (ES); 1H NVR (500 MHz, PEB@PA@)/065746l. 44
(1H, s), 5.35 (2H, s), 571 (2H, s) 439 (1H, d), 6.82 (1H, s), 6.87 (2H,
d, 7.06 (1H, t), 711717(1H 3 (2H, d), 7.58-7.64 (1H m, 7.68
(1H, d), 7.75-7.82 (1H, %Q § 9. 80 1H br s). HO 12

2- ((4- A-FIG? ﬁ@tlgeg gﬁlﬁ&;@r%@;mﬁ)@m}qp)l( (bmga (ﬁog[rgr:ngl and potassium carbonate (83 mg,

d] pyr i n®.60 mnielyin)DME KR.D ml5vetstadapd a&o(lm'onh bﬁé)i(@-b&ﬂm)ﬂ H-pgaizolaB3od-dipydihBi)-3one.
R13. 63 \}-2flublophénio (dedTadler (BeRw) (A4 @6@%%‘2 @.9%IL)2inddhetreakildh

s) 5 3 1 8 H,
, |xéﬁ€§tn$%q_|aPR %#%{h %’%E‘s w%?n& cé/gd %ﬂdfkéfr fjgggggl v(/a}a
7 7@_ 7 ;gglfl(aqpy fﬁxfh cgluion gf{p{na@prapgyﬁqlutcwlt@ﬁ% m@@banol in DCM, to afford the title
2011/ 04<8)1ﬂ,ddaﬁﬂf/ ER20MEdiawbD4@B16Mg, 23%) as a off-white solid: m/z 606/608 (M+H)" (ES")

2- ((4-Am ﬂ4 hydr oxyphenyl) - 1H pyrazol o[ 3, 4-

d] pyri mdin-1-yl)nmethyl)-5-ethynyl-3-(2-fluorobenzyl) quinazolin-4(3H)-one.
R13.54 min; mz 518 (MtH + (ES); 1H NWVR (500 MHAz, DVMSO-d6) 5. 4.42 (1H, s),
5.34 ( 2M((4Hming-F{-hpdroxyy3-mettmxyphenyl)-j H-pyrazolo3i4-dipyrimgdigai-yBmethyisss nj |
7. 09 ( Ubtontp-3 (Z-CBB)rbﬂéhzy@hulnEZGHn-Z(m drigtintedmediatecE.7. 85 (1H, n), 8.17 (1H,

s), 9.76 (1H, s). HO
jQ/B(OH)z ijk/\@
g

Nach3
Pd(PPhj3),,
EtOH

Intermediate A

= Intermediate E

MeO

A mixture of Intermediate A (400 mg, 0.630 mmol), 2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenol (189 mg, 0.755 mmol), Na,CO;.10H,O (396 mg, 1.39 mmol) and
15  Pd(Phs)s (65 mg, 0.047mmol) in EtOH (12 mL) was purged with nitrogen and was then stirred
at 85°C for 24 hr. The mixture was cooled and was evaporated in vacuo and the residue was
purified by flash column chromatography (SiO,, 80 g, MeOH in CH,Cl,, 0-10 %, gradient
elution) to afford the title compound, Intermediate E, as a pale brown solid (225 mg, 56%); m/z
618/620 (M+H)" (ES").
20
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(5-iodopent-1-ynyl)quinazolin-4(3H)-one: Intermediate F.

OH
I
—_———— >

Pd(PPh;),Cl,,
Cul, Et,NH

OH |

l5, PPhs
Imidazole

Intermediate C

HO

Intermediate F
25



Ove 2-((4- Am no- 3- (4- hydroxyphenyl)-1H pyrazol of 3, 4-

d] pyri mdi n-1-yl)net hyl)-5-et hynyl - 3- (3- met hoxy

benzyl ) quwwoaanli4sti4( 3H) - one. R13.37 mn; mz 530 (MtH) +PCEEP0101063R ( 500
MHz, DMBO d6) 5: 3.60 (3H, s), 4.44 (1H, s), 5.35 (2H, s), 5.70 (2H, s),
6.34 (1H, d), 6. 40 (lH s), 6.84- 6 91 ?QH , 6.88 (2H, n'), 7.00 (1H, t),
7.31-7.38 (2H 1H, _d %1H d% 7.75 (1H )7 820%1H, s),
9.75 (1FP agwxfure hiintestne ate(G ( 8- 85 Syl SepRAEhYL)der (7 gp e BB mmal)
d] pyri nardi his@rigHengiphbsphjnedpattatipmyll) elfiBraee{Gfomy, 0.089 mmol) in diethylamine (3.2

ll\)/agzyl )mg gﬂmbwm&e?dheﬂ MRant-RY3-148 ( ?511 uLM 703380l M"rﬁ freagcﬁéﬁ) mixtiteNVES 6800
DVS S

6. 31, (1004 BN e epidtardly ¢ 2 gy Shgindy SBop LN by rekugg gy

(2H° rr)Wa573\(35@’0(5’113*1j I yacuq aB‘i”(elrﬂS'dtJ? wag t@gra{@_ywtrdl;to,oyc P ’(”H—?”Qﬂr'ed?’” Y8CYOLH,

t), 8.28 ( 1Iafforsl) 2—(@:7ar(1lihb|-3 @xhydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-

2 @rﬂM@ﬁﬂ)EﬁHé(icﬁiﬁQ'(ﬂ-ﬁﬁoﬁb (16) as a brown solid (488 mg,

((4- Agi
P ] "%%%Ef%é { }%ﬁ%%?ﬁ&%ﬁﬁ(ﬁ% th%oh'B) R13.67 min: mz 568 (MtH)+

(ES) 1H NMR (500 MHz, DVBO-d6) 5: 4.43 (1H, s), 5.44 (2H s), 5.72 (2H,
S),106. 8o 6 shided 3hispeﬂ1)51,onbf1f83 dlc@ol (96Y, (163 mg?93% Qe 0.852 mfmdBin(OEM (8)0, mZ) 64

(1H, d)ys @ZZN %}'flzmm 7071577 rﬁéli(ﬂ' her‘{?lp @Ze((%'ﬁs @9, 0938 kbl arR) -

é]7pyr2| ( %nknéﬁ) €‘?/5n %%)rﬁgtﬁélr%létu 1 aln?alne(? t R% for 2 hr. The reaction mixture
(trifl Uwa%mmt?%th%UPmdﬁbQmalqu&—purﬁﬁé byréagh Zeluminrchrematose@hy KB+

(ES) 140 YVRIeCROG BRI, 0DNBE) gradicht elﬂltléHb tbldﬁorcs)nteﬁnékﬁai(eZH 169 mgo 73% fubl,
456 8‘& @ 53355 %]angl s&r 8%757@% g (E7S %N/I%T%a é?'drhé ga% u%@d (v%{ﬁogi
(1H s) furt h%&@%?ﬂtm ﬂ%@@#‘?fﬁrﬁ@@i oeioras 61 18
2- ((4- Am no- 3- (4- hydr oxyphenyl) - 1H pyr azol o[ 3, 4-
d] pyri naglifonar teriRbiR¥ds) aRd (Hbrcddntthems Ziliting- Blobre) Ythatddppe# Ohi thedfedbliorone.
schemes which follow, were prepared using the procedures described above for analogous
20  derivatives or by the methods described in the cited literature references (Table 1).

Table 1: Non Commercial Compounds

Literature Citation or

Structure Compound Name Analogous Procedure

Prepared using procedures
for (1)—(4) starting from 3-
fluoro-4-phenol boronic acid

4-(4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-yl)-2-fluorophenol

Prepared using the
methodology for
(1)—(2)—(3) starting from 4-
fluoro-3-phenol boronic acid

3-(3-(tert-butyldimethylsilyloxy)-
4-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-4-amine




R13.56 min; nlz 534/536 (MFH)+ (ES); 1H NWR (500 MHz, DMSO-d6) 5: 4.44
(1H, s), 5.32 (2H, s), 5.70 (2H, s), 6.73 (2H, d), 6.88 (2H, d), 7.05 (2H,
d), 7.33 woHprdpus117. 62 (1H, d), 7.68 (1H, d), 7.75- 7.82ctmH20m0)65786 21 (1H,
s), 9.78 (1H, br s). HO
2-((4- Am no- 3- (3 hydr oxyphenyl) 1H pyr azol o[ 3, 4-
d] pyri m—eina=—1= YI}IIBLIIYI}'.\) CLlly!|y|-3-\l+- .
(et hyl sul f cyl benzyFl)qw nazolin-4(3H)-one. R13.27 mn; mz 578 (MFH) +
(ES); 1H N 4‘ ,\DI\/SOdG) 5: 2.99 (3H, s), 4. p%p@aéd usig the- 43 ( 2H,
s). 5.76 ( B4 TH, o0-airdo- 8o 6oH M | mileAokobyiort) . 7. 56 (2H
d), 7.64-7. 77 77 hYdBRydhbhyl)-MHrpyPazdo(§ 4H, (Iterm@diate D1 btartsy.
2- ((4- Ami no- 3- (4- bvdrﬂxyphewm)uﬂ%nw)am%ywiﬁ 4- from 3-(3-(tert-butyl
d] pyrimdin-1- yl) ei/hyh) - 5- gkdiidrgl(22hlofobenzyl) dimethylsil |ox;g 4-fluoro

qui n@ambt@mét( 8H)-ogse. R13. 46plﬁ6;2/1)1 -ByraZdlo[GMtd]) +
(ES); 1H NMr DMSO-d6) 5: 2.99 (3H, s), 4 il-4-8thined. 41 ( 2H,
s), 5.74 (2H, 6.81- 6. 92 (4H, r’r), 7.30 (2H, d), 7 52 (2H, d), 7.69 (2H,
d, 7.78-7.85F(1H,_m, 8.22 (1H, s), 9.77 (1H, br s). 21
2-((4- Am no- 3- (3 hydr oxyphenyl) - 1H pyr azol o[ 3, 4-

d] pyri m di ﬁ y\lml ) - 5- at(bypydp-Byr(-4- Gﬁutier et al., Annales

trifl hyl ) b | ) qui pREPJetHy -me.Rlse?ﬁ”?Fce e

EEQ); lfﬂrﬁ (éo%) %M %)ﬁ/so@des?’%@ )i@%rboz'm s), 5’”6%’??8 é% $52897§5/(%9H
s), 6.81- ) 32

(2H, d), 7.68 f2H, dd), 7.78-7.85 (1H, n), 8.23 (1i4F’r

H WO
2011/ 048111PGT/ EP203M 065748-(@netBdxyeS@Mprop-1-yne  brocaur Or cor moUntfklg)
2- ((4- Am no- E} (3- hydr oxypheny1) - 1H pyr azol o[ 3, 4- Sath Ig tr? omoethy
d] pyri mdin-1-yl)net hyl )-5-et hynyl - 3-(3- methyl ether
(et hyl sul fonyl benzyl )qw nazol i n 4(3H) one. RI3.2 pidpardd diyBe( M-H) +
(ES); 1H N /I\H;PMDNBOf\d@)m&hoﬁyelr@/lﬁwékis s), 4. 6|%cééhhb f&r)contpofidd ( 2H,
s), 5.75 (JH, s),H 6.81-6.88 ﬁ&hﬁderr) .91-6. 97 (2H, (1) substiBhinglH, t), 7.30

(1H t), 7H51 (1H, s), 7.62-7.67 (2H, n) 7.69 (1H, 26hethdkyéthrahadime( 1H, m,
8.21 (1H—s)—9.-68 (1H s)

3-((2-((4-Am' no- 3- ( 8- droxyphenyl) 1H pyrazol of 3, 4-

d] pyri m di n- \y? | - 4- 0Xx0 azol [ nBE benzonitr
i}gy R13.57[m n: 7 525 (M+ &rp% g)oheptél -one @(?gdf};rjeforco L (?

(11) from hept-6- yn0|c acid

@ Prepared using the
N 1-morpholinopent-4-yn-1-one procedure for compound
H o) (11) from pent-4-ynoic acid
o]
Prepared using the
'\O 1-(piperidin-1-yhex-5-yn-1-one  procedure for compound
H (11) substituting piperidine
0 Prepared using the
NEt o " : procedure for compound
(\)k 2 N,N-diethylhex-5-ynamide (11) substituting
H diethylamine
? Prepared using the
N/\ 1-(4-methylpiperazin-1-yl)hex-5-  procedure for compound
H b “Me en-1-one (11) substituting 4-methyl
piperazine
o]

Prepared using the
'\O\ 1-(4-morpholinopiperidin-1- procedure for compound
H N/\ yhhex-5-yn-1-one (11) substituting 4-

K/O morpholinopiperidine




1H NVR (500 MHz, DVBO-d6) 6: 4.43 (1H, s), 5.37 (2H, s), 5.74 (2H, s), 6.84
(1H, dd), 6.89-6.94 (2H, m, 6.97 (1H, d), 7.19 (1H, t), 7.23 (1H s), 7.29
(1H, t), wo=zB1(asiind), 7.66 (1H, d), 7.69 (1H, d), 7.77PCTE8P2Q10i0657TH§, 8. 24
(1H s), 9.67 (1H br s). 2-((4-Am nox3- ( 3- hydr oxyphenyl) - 1H pyrazol o[ 3, 4-
d] pyri mdin-1-yl)nmethyl)-3-(4-chl orobenzyl)-5- ethynyl qui nazolin-4(3H) -one.
ci R13. 81—n%n—n=l—z—584+5%6—6M+H%+—6E5)—1+|—NPvR—( 500
MHz, DMBO d6) |5: 4.44 (1H s), 5.34 Nr\sl(2H s), Spidatedfhisiytheb- 78 (2H,
d), 6.85((1 ). 6. 90' - 1-(@- a%@_y(%%raiﬂ-ﬂ-y?)h@@ﬁ(2"'pro%dur@f@fjco und). 7.60
(1H, d):(H7- 65_'7- B yA-1lcte 2 (143 Blbstituting 46&vetyl H.  br
s). 2-(("4-Am no- 3- (13- hydroxyphenyl) 1H— pyrazol o[ 3, fiperazine

d] pyrimdin-1-yl)nmethyl)-3-(4-chl orobenzyl)-5-(3-

met hoxypr op- 1- nyl)qui azolin-4(3H)-one. R13.78 mn;, mz 578/580 (MH) +
(ES); 1H NMR ( oo 5: 3. 34 (3H, s), 4. Bweoersdusiygths 35 (2H,
s), 5.73 , 2H, ’\GQZ)mQFDQQ"r(OPWy')B% 5 6. 900'@09@1§i¢400 mpound 07 (2H,
d), 7.31 (1H, t)"' 7. 59 (1H, yB3mide 64 (1H, d), 7.73-A13substiytingy’- g 30 (1H,
br s), 9.87 (1H s). 2-((4-Am no- 3- (4- hydr oxypheny 1MNOMhofigqeshasiagyine 4-

d] pyri ni-di-n-i-
met hoxypr op- 1- ymyl yquicnazol i n- 4(3H) - one. R13.50 m nPraparedising thieH) + (ES) ;
1H NWVR (500 d6) SN-Getehy(BHH-pyrandi-Bihek2 Hprosgdurd f@®oPidung) , 5. 70
(2H, s), 6.82 (1Hi d), 6.395¢beEmidd, 6.67 (1H, dd), (18)88otiRing ddtrahgd@9 ( 1H,
t), 7.34 (2 , 7.54 (1H, d), 7.63 (1H, d), 7.76 RAlgyran4-agirk6 (1H, br
s), 9.7 :

2- ((4- Am no- 3- ( #- hydr oxypheny1) - 1H pyr azol o[ 3, 4- Prepared using the

d] pyrim din; yl) - 3- (Rtelinetbyaming)sthiBhes-  procedure for compound

met hoxypr opr 1- ynyH ) gihpazol iSrand(rddd - one. R13. 63 i n{11subBnding DON-M FH) +

(ES); 1H NMR (500 MHz, DMSO-d6) 5: 3.30 (3H, s), 4. 8efiAetha)eg-1,8-d8mih2H,
s), 5.7 , , , , )
7.11 (1H, d) of. 32 (2H d), 67 (1H d 7. 71 7 75 (epﬂre S'n97th80 7. 86 (1H,
nm, 8.16 ( 9.76 (j_q.qt by '4-(hex-5- procedure for compound
ﬂ/ﬁ@ ynamidomethyl)piperidine-1- (11) substituting tert-butyl 4-
NBoc carboxylate (aminomethyl)piperidine-1-

carboxylate

Prepared using the

(R)-1-(3-(dimethylamino) procedure for compound
Q’Nmez pyrrolidin-1-yl)hex-5-yn-1-one (11) substituting (R)-N,N-

dimethylpyrrolidin-3-amine

H pyrrolidine-1-carboxylate (1 1.) SUbSt'tqt'.n g tert-butyl 3-
aminopyrrolidine-1-
carboxylate

Prepared using the
NB
(\)‘\ E o tert-butyl 3-(hex-5-ynamido) procedure_for. compound

Prepared using the

oM -(4-(bi -
'\O\ J/ e ; r,(]?ngilSi(ze?d?m%?m-)5- n-1. Procedure for compound
| . PP y y (11) substituting bis(2-

one .
K/O'V'e methoxyethyl)amine
? Prepared using the
N 1-(4-methyl-1,4-diazepan-1- procedure for compound
K//NMe yhhex-5-yn-1-one (11) substituting 1-methyl-
|| 1,4-diazepane

Prepared using the
N 1-(4-(dimethylamino)piperidin-1- procedure_for. compgund
| yhhex-5-yn-1-one (11) substituting 4-dimethyl
NMez

aminopiperidine



29 2-((4- Am no- 3-(4- hydroxyphenyl)-1H pyrazol of 3, 4-

d] pyri mdi n-1-yl ) net hyl)-5-et hynyl
(trifluorwoabhidsytienzyl ) qui nazol i n- 4( 3H) - one.
1H NWVR (500 MHz, DMSO d6) 5: 4. 4% (1H, s),

7.29 (2H, d), 73
9.76 (1H, s).

(ES);
s), 6.79-6.90 (
(1H, t), 8.22 (

met hoxyethoxy)

4H m,
1H, s),

nyI ) qUihagsidim-1%08%) - one.

- 3-(4-

HO 30

R13. 70 m mCTMP20150857¢¢ M FH) +
5.40 (2H, s),
7 (2H, d),

5.73 (2H,
7.67-7.72 (2H, m,

Prepared using the

R13(194 subsiituting 7-(823/ 625

2- ((4- Ami no- 39( 3- hydr oxypheny1) - 1H pyr azol o[ 3, 4-
d] pyrim d(/ﬁAly )mFt hyl ) - 3- (24dRinatobeathylpiperagB- ( 2procedure for compound

7.82

(M FH) + ( 1H N 5’6'6 MHz, DVBO-d6) 5: 3.18 (3|—rne§)0Xy@hym)|Qezazmde)
3.62 (2A°dd)y, 437 (2H—S), 5.29 (2H, S5), 5 /4(2H edbs+n |-| day,
674680(1H rr) 687(2H d) 7.02 (1H, t), 712 H d),
7.66 (1H, ddy, 7.78HPriH, ddN\- |s<7pr86ylhax-|5 yhamidg. 16 (1 ,1 691& ut| %—{ s).
HO 31 2- |(4 Am no- 3- ( 3- hydr oxyphenyl) - 1H pyrazol o

\ll\rn:\fh\ll\ Q/{l-_\

DAL A

d] pyri m-ei-n-—t

5 et h\l n\ll
ryriyt

met hyl i soxazol - 3>y | hyI ) qui nazol i n- 4(3H) one. RlBre”parem usingthz 505
(MFH + (ES), 500 NW 6 ( 3Hprospdurd fekcofribduns) , 5. 37
(2H, s), 5.83 (2H¥ s), 5.92 @w'd@) ﬂ}?%%”(”fﬁ“ Ud) , (18) 98estinding ERHtina), 7. 33
(1H, t), 7.50 (1H d), 7 61-7.68 (1H, m), 7.74 (1H, at)ne 8.25 (1H, s), 9.69
(1H, s)-

2-((4- Ami no- 3- (49 hy xyphenyl) 1H pyrazol o[ 3, 4- Prepared using the

d] pyrim di n- procedure for compound

i soxazol - 3-yl ) net hyl ) qui nazzf?%P%ﬁg&&h%&% %%}5% 25

1H NWVR (500 IMHz, DMVBO-d6) 5: 2.25 (3H, s),
(2H, s)
(1H,

n{n;) sabbtitBiag ( M-H) + (ES) ;
4. 45 (1Hcyckpentandmine2H, s), 5.80

8. 22 (1H, s), 9. 77 (1H, Ppasyd usirgOhe
N-(2-(4-methylpiperazin-1- procedure for compound
yhethyl)hex-5-ynamide (11) substituting 2-(4-methyl

piperazin-1-yl)ethanamine

m) . 7.7097.80 (rfﬁmma)

T

Prepared using the
procedure for compound
(11) substituting N-methyl-2-
(4-methylpiperazin-1-yl)
ethanamine

N-methyl-N-(2-(4-
methylpiperazin-1-yl)ethyl)hex-5-
ynamide

Prepared using the
methodology employed to
generate compound (8)
substituting 3-cyano
benzylamine hydrochloride
in the second step

3-((5-bromo-2-(chloromethyl)-4-
oxoquinazolin-3(4H)-yl)methyl)
benzonitrile, Compound (17)

Br O
3-((2-((4-amino-3-(3-hydroxy .
N)\ phenyl)-1H-pyrazolo[3.4-d] Prepared according to the
o methodology used to
N pyrimidin-1-yl)methyl)-5-bromo- :
NN 4-oxoquinazolin-3(4H)-ylymethyl) 9enerate Intermediate '(31’7)
=N benzonitrile; Compound (18) 9 P
HO NH,

COMPOUND EXAMPLES

5 Example 1: 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-
(2-chlorobenzyl)-5-ethynylquinazolin-4(3H)-one.



33 2-((4-Am no- 3-(4-hydroxyphenyl)-1H pyrazol o[ 3, 4-

d] pyri mdin-1-yl)nethyl)-3-(3-chl oro-2-fl uorobenzyl) - 5-

et hynyl guwoaauald4sti4( 3H) - one. R13.60 min; mz 552/ 554 ( MPEIAEPLE®NG572H NVR
(500 MHz, DVMBO-d6) 5: 4.42 (1H, s), 5%% (2H, s), 5.76 (2H, s), 6.24 (1H,
t), 6.61-6.74 (1H m, 6.87 (2H, d), 2 (1H, t), 7.32 (2H, d), 7.66-7.75
(2H m, 7.81-7.89 (1H m, 8.19.(
2- ((4- Am no- 3- (4- hydr oxy Ehenyl)

9.76 (1H, br s HO 34
(I-E)byra)zol o[ 3, 4E .

d] pyri mdi n-1-yl) nmet hy BY¥ES- (2, 64 i fl uorobenzyl) - 5-
et hynyl qui nazol i n- 4( 3H)|- one. Omin; 'z 536 (M+H) HCNNR (500
Mz, DVBO d6) 5 4.42 (hH, ), 92 (4H,

m, 7.20mferddedjdtelA m——739>(2
t), 8.21 (1H, s), 9. FRPPhLEL, br
2- ((4- A no- 3- (4- hydg¥E¥heny 1) - 1H pyr azol of 3, 4-

d] pyri mdi n-1-yl)nethyl)-3-(4-chl oro- obenzyl) - 5- N’
et hynyl qui nazol i n-4(3H) one. R13.59 m 552/ 554 (I\/H-|)+ ‘
(500 MHz, DMSO-d6) 5: 4.44 (1H, s)
(1H, m) 6.87 (2H, d), 6.97 (1H® .
7.67-7.73 (2H, m, 7.82 (1H t), 8. (1H, s) 977(1H br”'s). HO 36
2-((4- Ani no- 3- (3-fluoro-4- hydroxyphenW) 1 Hpyrazolo[3 , 4EQL|H}STe"f" din-1
-yOrnethyl)-3-(2-chloro benzyl)-5-ethynyl qui nazol i n- 4(3H)

d) 72 (1H,

>1H NVR
BN 33- 6. 39

To a mixture of Intermediate A (91 mg, 0.15 mmol), (triisopropylsilyl)acetylene (87 uL, 0.39
mmol), copper () iodide (1.8 mg, 0.01 mmol) and diethylamine (242 pL, 2.31 mmol) in
degassed DMF (2.0 mL) was added bis(triphenylphosphine)palladium (I1) dichloride (6.5 mg,

5 0.01 mmol). The reaction mixture was purged with nitrogen, sealed and then heated under
microwave irradiation (120°C, 200 W, CEM: Discover microwave) for 20 min. The mixture was
cooled to RT, diluted with EtOAc (3 mL) and washed with water (1 mL). The ag phase was
back extracted with EtOAc (1.0 mL) and the combined organic extracts were washed with water
(1.0 mL). The aq phase was back extracted with EtOAc (1.0 mL) and the combined organic

10  extracts were washed with water (1.0 mL). The aq phase was back extracted with EtOAc (1.0
mL) and the combined organic extracts were washed with a saturated solution of ag ammonium
chloride (2 x 2.0 mL) and then dried, filtered and evaporated in vacuo. The crude material was
triturated with methanol (1.0 mL) and the resulting solid was purified by flash column
chromatography, eluting with 0 to 50% methanol in DCM, to afford 2-((4-amino-3-(3-

15 hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-
((triisopropylsilyl)ethynyl)quinazolin-4(3H)-one (19) (107 mg, 100%) as a white solid: m/z
690/692 (M+H)" (ES™).

To a stirred solution of compound (19) (107 mg, 0.15 mmol) in DMF (0.50 mL) was added

20  tetrabutylammonium fluoride (190 y L of a 1.0 M solution in THF, 0.19 mmol). After 10 min, the
reaction mixture was diluted with water (3.0 mL) and cooled to 0°C for 30 min. The resulting
solid was collected by filtration and purified by flash column chromatography, eluting with 4.5%
methanol in DCM, to afford the title compound, Example 1, (70 mg, 85%) as a white solid: m/z
534/536 (M+H)" (ES*); R' 3.73 min; "H NMR (500 MHz, DMSO-d) &: 4.42 (1H, s), 5.30 (2H, s),

25 577 (2H, s), 6.16 (1H, d), 6.79 (1H, t), 6.84 (1H, dd), 6.89-6.96 (2H, m), 7.04 (1H, t), 7.14 (1H,
d), 7.30 (1H, 1), 7.70 (1H, d), 7.75 (1H, d), 7.80-7.87 (1H, m), 8.18 (1H, s), 9.67 (1H, s).

Example 2: 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-
(2-chlorobenzyl)-5-(3-(2-(2-methoxyethoxy)ethoxy)prop-1-yn-1-yl)quinazolin-4(3H)-one.
30



R13.72 min; nmlz 552/554 (MtH) + (ES); 1H NMR (500 MHz, DMSO d6) 5: 4.46 (1H,
s), 5.35 (2H, s), 5.42 (2H, s), 6.88 (1H, d), 7.20 (1H, t), 7.31 (1H, t),
7.35-7.43v02b1/0831117. 51 (1H, d), 7.73 (1H, d), 7.77 (1HpCW)EP20M0B657¢dH, t),
8.21 (1H, s), 13.57 (1H, br s). HO 2011/ 048111PCT/ EP2010/ 065746 65
37 2-((4-Am no- 3-(3-hydroxyphenyl)-1H"pyrazol o[ 3, 4-

d] pyri mdin-1-yl)methyl)-5-(3-met hoxyprop-1-ynyl)-3-

(3-(trifluoromet hyI )benzyl ) go nazolom&.r 4( 3H) - neV\Iq/\Z/m n, mz 612 (M+H) +
(ES); 1H NWR (500 MHz, 332(3H s), 4.33 (2H, s) 5.45 (2H,

s), 5.75 (2H, s), 68168 6.87-6. 94 (03H n),c,7 21-7.26 (2H, m,

7.29 (1H, t) 7 43 (1H d), 7 64 (2H t), 7.719 t), . 8.24 (1H, br s),
9.68 (1H, s) 4] 4- Ani no- 32 (4- hydroxy N H zol o[ 3, 4-
d]pyrlmdln %f |)-5-et n%l-3(4fl oRE 1) nazol i n-4(3H) - one.
RI3.47 min: mz 518(M+H)+EC‘E% 19-NVR (500 MHZ Od6) 5. 4.45 (1H, s),
5.34 (2H, s), 5.71 (2H, s) 690(6H m, 7.?#%” 7.55-7.62 (1H,
m, 7.67 (1H dd), 7.77 (1H, t), 8.21 (1H s), 9.7 /lH,\>s). 39

2- ((4- Ami no- 3- (4- hydr oxypheny1) - 1H pyr azol o] 3, 4 =N

d] pyri mdin-1-yl)nmethyl)-3-(2-chl orobenzyl) #6 H,
cycl opentyl prop- 1-ynyl ) qui nazol i n- 4( 3H) - one. 6 mn;, mz 616/618 ( MtH) +
(ES); 1H NVWR (500 MHz, DMBO d6) 6: 1.21-1.34 ( T[Q'e 51.41-1.50 (2H, m,
1.51-1.61 (2H, m), 1.68-1.77 (2H, m, 1.99-2.1 , 2.41 (2H, d), 5.27
(2H, s), 5.73 (2H, s), 6.15 (1H, d), 6.77 (1H, t), 6. 87 (2H, d), 6.99- 7.05
(1H, mMTo % rihiktl(réldf Ild)erme?d@fb A2BD rg,, 8419 S8mdlY,Hhe detylen649Y (200mglBl13nfhmol),

7. 7547 dr nn-% zﬁgg |3th7lgm nje 13§)UL 1% mmé&Pin degassed DMF
a p(ysr ﬁ;’?od[') q%ile %/(B@ﬁ?é hos B¥)<9§‘@3 ) flichiayigs (3.6 mg, 509 umol). The
3-(2- chrleeﬁ’mmrmzylrg wias margsidi with4iteegenp pealed and then heated under microwave irradiation
(120°C, 200 W, CEM: Discover microwave) for 20 min. The mixture was cooled to RT and was
diluted with water (10 mL) and extracted with EtOAc (2 x 20 mL). The combined organic
extracts were dried, filtered and evaporated in vacuo. The residue was purified by flash column
10  chromatography, eluting with 0-8% MeOH in DCM, to afford the title compound, Example 2,
(21 mg, 36%) as an orange solid: m/z 667 (M+H)" (ES*); R' 3.68 min; '"H NMR (500 MHz,
DMSO-dg) & : 3.19 (3H, s), 3.37 (2H, dd), 3.46 (2H, dd), 3.48-3.52 (2H, m), 3.59-3.64 (2H, m),
4.38 (2H, s), 5.30 (2H, s), 5.76 (2H, s), 6.16 (1H, d), 6.76-6.81 (1H, m), 6.84 (1H, dd), 6.89-6.95
(2H, m), 7.01-7.07 (1H, m), 7.13 (1H, d), 7.30 (1H, t), 7.67 (1H, d), 7.73 (1H, d), 7.84 (1H, 1),

15  8.17 (1H, s), 9.66 (1H, s).

Example 3: 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-
(2-chlorobenzyl)-5-(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-one.

Intermediate A >

Cul, Pd(PPh3),Cl,,
Et,NH, DMF

Example 3

20
To a mixture of Intermediate A (50 mg, 85 y mol), compound (11) (38 mg, 212 umol), copper

iodide (1.0 mg, 5.1 p mol) and diethylamine (133 pL, 1.27 mmol) in degassed DMF (2.0 mL)



R14.25 mn; mz 654/656 (MtH) + (ES); 1H NWVR (500 MHz, DMSO-d6) 5: 4.41 (2H,
s), 4.60 (2H, s), 5.31 (2H, s), 5.76 (2H, s), 6.17 (1H, d), 6.76 (1H, t),
6.87 (2HwORp11848Q47.05 (1H, m), 7.13 (1H, d), 7.25 (5HPCI)EP2M0BES74RH, d),
7.67 (1H, d), 7.75 (1H, d), 7.81-7.87 %%H m, 8.16 (1H, s), 9.77 (1H, s).
WO 2011/ 048111PCT/ EP2010/ 065746 66

2-((4- Am no- 3- drox phenyl)-1H pyrazol o{

d] pyri m'es @dge(%bj |ph§ny¥ r@s?@n@ﬁplm(,qwgm c§|d§5(_40 mg, 5.1 ymol). The reaction
hydr ox ypéedire ivagpprgeguwvittaziobgen, 463EN aod ¢henRieat&7unden micrbwa b Rralddiond My &,
(ES); L3ddNWRCEM biddder Hﬁ@@v&i\@) f&:201mPo The Fbaclibh Mixturé s dorR8ntedibll aRd the? - 79

( 1H t),: Sﬁge gvaﬁépuhﬂﬁ 8& i) e?_é/lliryh fﬁa ft%tgzr%;?ra/ §Iuﬂng with 0-50% methanol in DCM, to
d] pﬁr. n@faqrqi] the \ifls gam 19q1r) aimg}ﬁﬁ Yo @ §-white solid: m/z 689/691 (M+H)"

met hoxy(lE@ﬁ)zﬂ)ﬁ:]ﬁB marz;olH Nwlﬁaiepuhie D-dg) 3ri hE6m.76 BA8 raMeHs-26EIHH, il NVR
2)5005 g1 d @Hm)s)e4143 4#(;§|-"an %)29 |—335)(§'7‘5% é%ﬁ@ ((dH.
URALNE W WO E& $5illn ¢ .@ﬁﬁiﬁ gy T 857 Oh

43 2- (mLMﬁawﬂ( wm&wrﬂemﬁﬂa 0. 2765 JHB sh-

d] pyori m di n- 1y|)rrethy|) 3- (3, 4-dichl orobenzyl) - 5-

et hynylﬂ*g,ﬂ -i';i-ﬁk'-) rﬂfﬁ% 3- Rydrdx ﬁbnynjf 1ZH5 7&{3(4 ﬁm §)1.y%H NVR
Gy e o v@@%xﬁadnydmu 'msxa SR )

765772(2H m, 7.77-7.84 (1H, m, 823(1H s), 978(1H br s). HO
44 2-((4- Am no- 3- (4- hydr oxyphenyl) - 1H pyrazol of 3, 4-

d] pyri m di n-1-yl ) et hyl ) - 3- benzyl - 5- et hynyl qui naz OZH) - one. R13.39 mn;
mz 500 (MtH)+ (ES); 1H NMR (500 MHz, DMVSO-d6) 5:| 4.45 (1H, s), 5.38 (2H,
s), 5.70 (2H, s), 6.83 (2H, d), 6.88 (2H, d), 7. 7.14 (3H, m, 7.34 (2H,

d), 7.55 (1H, d), 7.64-7.68 (1H, GM3-7.79 ( , 8.19 (1H, s), 9.77
(1H, s). ‘V\/

Intermediate C

Y
2
)
\
=

Cul, Pd(PPhs),Cl,, N
Et,NH, DMF \ /[ \)
N
NH,
HO
Example 4

15  To a mixture of Intermediate C (150 mg, 0.25 mmol), hex-5-ynoic acid (69 p L, 0.63 mmol),
copper iodide (3.0 mg, 0.02 mmol) and diethylamine (400 pL, 3.75 mmol) in degassed DMF
(1.5 mL) was added bis(triphenylphosphine)palladium(ll) dichloride (11.0 mg, 0.02 mmol). The
reaction mixture was purged with nitrogen, sealed and then heated under microwave irradiation
(120°C, 200 W, CEM: Discover microwave) for 20 min. The mixture was cooled to RT, diluted

20  with water (2.0 mL) and EtOAc (2.0 mL) and neutralised with 1 M aq hydrochloric acid to pH 7.
The suspension was concentrated and purified by flash column chromatography, eluting with O-
50% methanol in DCM to afford the title compound, Example 4, (22 mg, 14%) as a yellow
solid: m/z 620/622 (M+H)" (ES*); R' 3.47 min; '"H NMR (500 MHz, DMSO-ds) &: 1.68-1.78 (2H,
m), 2.29-2.41 (2H, m), 2.42-2.47 (2H, m), 5.29 (2H, s), 5.72 (2H, s), 6.19 (1H, d), 6.79 (1H, 1),

25 6.88(2H,d), 7.03 (1H, 1), 7.12 (1H, d), 7.32 (2H, d), 7.60 (1H, d), 7.66 (1H, d), 7.78 (1H, t), 8.16
(1H, s), 9.73 (1H, s), 12.04 (1H, s).

Example 5: 2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-
(2-chlorobenzyl)-5-(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-one.
30



HO 67 45 2-((4-Am no-3-(4-hydroxyphenyl)-1H pyrazol o[ 3, 4-

dl pyrimdin-1-yl)nethyl)-5-ethynyl-3-(2-trifluoronethyl

benzyl ) quwoaanoli4gti4( 3H) - one. R13.74 mn; rrilz 568 ( MtHPET(EBS)10/083440NVR ( 500
Mz, DMBO-d6) 5: 4.42 (1H s), 5.47 (2§, s), 5.74 (2H, s), 6.37 (1H d),
6.88 (2H, d), 7.11 (1H, t), 7.25 (1H, ty, 7.34 (2H, d), 7.50 (1H, d), 7.69
(1H, d), 7.71-7.75 (1H, m, 7.83 (1H t), 8.09 (1H os), 9.80 (1H br s).
HO 2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyr azol o[ 34
d] pyri m di n-1-yl ) et hyl ) - 5- et hynyl - 3- (4- met hox N

benzyl ) qui nazolin-4(3H)-one. R13.39 mn; rrilz|530 (I\/@+ (ES); 1H NWR
(500 MHz, DMSO-d6) 5: 3.65 (3H, s), 4.46 (1H, ), ».31 (2H s), 5. 71 (2H
s), 6.68 (2H, d), 6.81 (2H, d), 6 (2H, d), 7.39 (2H, d), 7.48-7.55 (1H,
m, 7.63-7.68 (1H, m, 7.71-7. & (1Kd n), 8.2 ,"NS)

4- ((2- ((4- Ani no- 3- (4- hydr oxyphenyi)}£ 1H pyr azo 4,

d] pyri m di n- 1- y| gxerhbeld - 5- ethynyl - 4- oxaqui nazol i A3(4H) - y1) et hyl ) benzoni tr
ile. R13.37 mn; rrilz 525 ( = ) ; 1H NMR (50Q.
(1H s), 5.38 (2H, s), 5.71 ?/E%hcé)%g’. 79 (2H d), O\87 (3 d), 7.30 (2H
d), 7.37 (2H, d), 7.64-7.75 (2H, m, 7.78-7.88 (1H
(1H, br s). 2-((4-Am no-3-(4-hydroxyphenyl)-1H py
d] pyri mdin-1-yl)nmethyl)-5-ethynyl -3-(2-fl uoro-4-
met hoxybenzyl ) qui nazol i n-4(3H)-one. R13.50 mn;ud'rilz 548 (MrH) + (ES); 1H
NMR (500 MHz, DMBO-d6) 5: 3.62 (3H, s) 4.44 (1H, s)ExpmBle®H ) 575 (2H,
s) 6.27-6.35 (2H, n) 6.49-6.56 (1H, m 6.88 (2H, d) 7.33 (2H, d) 7.60-7.70

(Z(Z.)T;L/ &E(?La7s%'ru?i?§%f2@(g|}ngm 431661@ rr(glgg Bthof; 88intekfYiaiihoyridine¥.6 mg, 5.2 umol),
1-(3- (AEOMHGAMC TTA G B 1 2RO 8 polpssesmaptyie fod i
- yOr net #ipph).- e ragtinomixtuse ryapistirgd gt (R T3overaighl andien iy iedi withswetey 636 ml-
yny@®ur €dhe resulting solid was collected by filtration and purified by flash column chromatography,
eluting with 0-7% methanol in DCM to afford the title compound, Example 5, (7.0 mg, 57%) as
a yellow solid: m/z 689/691 (M+H)" (ES*); R' 3.54 min; "H NMR (500 MHz, DMSO-ds) 5: 1.71
(2H, quin), 2.43-2.49 (2H, m), 2.52-2.55 (2H, m), 3.20-3.26 (2H, m), 3.28-3.33 (4H, m), 3.44
(2H, 1), 5.28 (2H, s), 5.72 (2H, s), 6.17 (1H, d), 6.78 (1H, t), 6.87 (2H, d), 7.02 (1H, t), 7.10 (1H,
10 d),7.32(2H, d), 7.60 (1H, d), 7.67 (1H, d), 7.79 (1H, t), 8.16 (1H, s), 9.75 (1H, s).

) 8 (1H, s).

Example 6: 3-((2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)
methyl)-5-(3-(2-(2-hydroxyethoxy)ethoxy)prop-1-yn-1-yl)-4-oxoquinazolin-3(4H)-
yl)methyl)benzonitrile.

o OH
o o (If
I o
10

15

H
s
!

Ny Cul, Pd(PPh;),Cly,
N\ T\ Et,NH, DMF Ny
N\ 7N
=N
=N
HO NH, "o 7
2
18 Example 6

To a mixture of the aryl bromide (18), (see Table 1, above) (50 mg, 86 umol), the acetylene
(10) (31 mg, 216 pmol), copper iodide (1.0 mg, 5.1 umol) and diethylamine (135 pL, 1.29
mmol) in degassed DMF (1.0 mL) was added bis(triphenylphosphine)palladium(ll) dichloride
20 (3.6 mg, 5.2 umol). The reaction mixture was purged with nitrogen, sealed and then heated in
the microwave (120°C, 200 W, CEM: Discover microwave) for 20 min. The reaction mixture



R13.02 mn; nlz 606/608 (MtH) + (ES); 1H NVMR (500 MHz, DMSO d6) 6: 4.02 (2H,
d, 5.28 (2H, s), 5.58 (2H, s), 5.74 (2H, br s), 6.13 (1H, d), 6.27-6.33
(1H, m, woz2ate48A1(1H, m, 6.87 (2H d), 6.99-7.05 (1HPCHEP2M0O85746 13 ( 1H,
m, 7.31 (2H, d), 7.59-7.64 (1H m, 7 42 (1H, d), 7.82 (1H, t), 8.16 (1H,
br s), 9.77 (1H, s). 2-((4-am no- 3- (§ hydr oxyphenyl ) - 1H pyrazol of 3, 4-

d] pyri mdi n-1-yl)net hy I%3 ((2-f1 uor obenz 1%'-5-(3-(2&%2- , ,

met hoxyw%ssmeeﬁrﬂf@séﬁnﬁr ﬁrqs'gftﬂ?ywa@vﬁ%%zy ashy aqlymn gheomategraghy. dlyingnwith 650
(M+H) + %.E%) methidnbMR DED tdveifordDkBGitld 6ontouBd,1BxdrBple &) (21313 7389) 39 a(@hite n) ,
3.46 (28)iqdehz 643 +I(I)2|'(|Esd)d)?i (n"‘am(i% A22Hy NMIR . (580 RAHA BSSd6) 6 33537(%0 (SHH,

2 te. | gy draglmid bt st @&3369 ¢t ol 4@5%4% J% 7
7.76 7. @8 6LB,74§2H. 8) BB CG.R6 (&, mb 669697 (3Rym), 7. 81 (1H, 1), 7.22 (1K, o1 726 (1

2- ((4- Aximdt BH, zﬁ)f?l 633716832H1yrdy6x3/7ph93|ym -MH8 2y r(aEpbros), 9.68 (1H, s).
[ 3, 4- d] pyrimdin-1-yl)methyl)-3- (2 chl orobenzyl) 5-

et hyn ui 4(3 z 552/ 1H NWVR
(500, WEHRES: | N (Aot diolyofby Tiyraiod baelilabrly, 59 (1)

d) 7. 1methyDe3-{2 lorﬁbenzyazi(ﬁ (53cl(>21=ntylﬁmm¢)m1 ml)ezmazubm-4(73f#)8m7e 85 (1H,

m )108. 21 (1H, s) 13.59 (1H, s). 52

2- ((4- Ami no- 3- (4- hydr oxyphenyl) - 1H pyr azol o[ 3, 4- \

d] pyri m din-1-yl) et hyl)-3-(2-chl orobenzyl)-5-(

phenoxypr op- 1-ynyl ) qui nazol i n-4(3H) - one. R14. 2?| m n;

(ES);

NH,

Y

Intermediate F

HO
Example 7

To a suspension of Intermediate F (100 mg, 73% pure, 0.142 mmol) in DCM (10 mL) at RT
was added cyclopentanamine (0.100 mL, 1.01 mmol). The suspension rapidly dissolved and

15  the resulting solution was stirred at RT for 3 days then evaporated in vacuo. The residue was
purified by flash column chromatography (SiO,, 12 g, MeOH in EtOAc, 0-100 %, gradient
elution) and the crude product so obtained was triturated with MeCN to afford Example 7 as a
yellow solid (16 mg, 17%); R' 1.39 min; m/z 659/661 (M+H)" (ES*) (Method D); '"H NMR (400
MHz, DMSO-d) 6: 1.22 (2H, m), 1.38 (2H, m), 1.50-1.64 (6H, overlapping m), 2.46 (2H, t), 2.60

20 (2H,t), 2.89 (1H, quin), 5.29 (2H, s), 5.73 (2H, s), 6.15 (1H, d), 6.77 (1H, td), 6.87 (2H, d), 7.02
(1H, m), 7.11 (1H, dd), 7.32 (2H, d), 7.58 (1H, dd), 7.67 (1H, dd), 7.78 (1H, m), 8.16 (1H, s),
9.77 (1H, br s).

Additional examples, set out below (Table 2), were prepared utilising the same synthetic
25 methodologies as those disclosed above.

Table 2

Example

No Structure Name and Analytical Data




1H NWR (500 MHz, DMSO-d6) 5: 5.00 (2H, s), 5.30 (2H, s), 5.75 (2H, s), 6.15

(1H, d), 6.76 (1H, t), 6.87 (2H, d), 6.92 (1H, t), 7.00-7.06 (3H, m, 7.12

(1H, d), wo2dtip4iA1(2H, m, 7.32 (2H, d), 7.62 (1H, d), PCTAP2010/0684¢ 1H, m),

7.83 (1H, t), 8.15 (1H, s), 9.78 (1H, %b s). HO WO

2011/ 048111PCT/ EP2010/ 065746 69

2- ((4- Am ; s

d] pyrimi d' n-1- yl) me ‘h*)U/)\ 2 fluor b@rﬂﬁb'—é }fdﬁioxyphe I) 1H—pyrazolo34-

nmor phol i no- 6- oxohex- 1- yn- 1 1)qU| H’f‘nld'“h {l_(y H)aﬂm?&% § é’HZQD 5l 3)2673
I

MH) + (ES): 1H N
(MrH) + (ES) 27@148 q}m |a ,|n4él-§349 (2H

ET)ZH 5%4 (2233 2) 58 '

. 1 00 o 3

'rg o 16 Efﬂ 2% 9. 76 (1|H D) ﬁG“g(“H 6§é§ % %%3)3% (1H
genyl (%% 55

1H, d), 6.78 (1H, t), 6.81-
6- (2- ((4- Am no- 3- ( 3- hyd'?‘\o ( ))703(1(H t))712

d] pyri m din-1-yl)met hyl ﬁyﬁ% o;,(%

Y T 1H, m)
di hydr oqui nazol i n-+Ho 2- met hex %i(
677/ 679 (MrH) + (ES); Nﬁ/R (500 )F"fts?%(ﬁ?s?% ?% Z. ny, 2. 21
(2H, t), 2.39 (2H, t), 3.13 (2H q), 3.18 (3H ), 3.23-3.27 (2H m, 5.29
(2H, s), 5.75 (2H ), ,6.14 {IH o)-Amird-I-Lhydrdxypheril:B-Berabdibi3, 4 ,
6.89-6.94 (2H, m, 7.03 lH t) a}pscam(dm-quethle)%fé(z?ch&ﬁotﬁe}ijyl)45)ethy7hy62 (1H,
d)y, 7.68 (1H d), H finalind(EAkbNHr s), 9.69 (1H s).
2- ((4- Amino-3-(3-h ) - 1R g4 aawl ol $34/536 (M+H)' (ES™);
d] pyrimdig-1- yl)m%‘thyl)- -(2 chl g4 ake0EY @)Mﬁz([ﬂ\ﬂSOds%:\% 4.41 (1H, s), 5.28
nor phol i no- 7- oxohept - 1- YQ- T=W) quiznazels. ne @3, 60me HRAB 6 747 (THNE), 6187
703/ 705 (MtH) + (ES); NIVR (500 ?F‘Kd MRO7 ©661H 371429(194 5557( 2HMY),
1.56-1.65 (2H, m, 2.¢ t), 279 1}@ 7%(1}3& -Bed3 sr41H ) ) 815
3.45-3.53 (4 H m, 5)28 . S), (1M, 85 6.13 (1H, d), 6.78 (1H,
t), 6.81-6.87 (1H P, 6.89- 695(2H 703(1H t), 7.12 (1H, d), 7.30

(1H, t), 7.58 (IH, d), 7.67 (IH d), t), 8.21L (1IH Dbr s), 9.68
(1H, s). || 2- ((4-Am|no 3 (3 hydroxyphenyl) 1H-pyrazolo[3, 4-
e d]pyrimidin-1-yl)methyl)-3-(3-chlorobenzyl)-5-ethynyl

N ' quinazolin-4(3H)-one.
N)\ R! 3.73 min; m/z 534/536 (M+H)" (ES");

"H NMR (500 MHz, DMSO-ds) & : 4.45 (1H, s), 5.36

N N (2H, s), 5.75 (2H, s), 6.70 (1H, d), 6.81-6.87 (2H, m),
) /N7 6.92-6.98 (2H, m), 7.07 (1H, t), 7.11-7.19 (1H, m),
"o " 7.30 (1H, t), 7.61 (1H, d), 7.66-7.70 (1H, m), 7.75-7.81
2

(1H, m), 8.23 (1H, s), 9.66 (1H, ).

10

I 2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(3-chlorobenzyl)-5-ethynyl
quinazolin-4(3H)-one.

R' 3.65 min; m/z 534/536 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 4.44 (1H, s), 5.35
(2H, s), 5.71 (2H, s), 6.69 (1H, d), 6.82 (1H, s), 6.87
(2H,d), 7.06 (1H, t), 7.11-7.17 (1H, m), 7.33 (2H, d),
7.58-7.64 (1H, m), 7.68 (1H, d), 7.75-7.82 (1H, m),
8.21 (1H, s), 9.80 (1H, br s).

11

Il 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(2-fluorobenzyl)
quinazolin-4(3H)-one.
)\ R' 3.63 min; m/z 518 (M+H)" (ES™);
12 N 'H NMR (500 MHz, DMSO-ds) & : 4.42 (1H, s), 5.35

N\’N 7\ (2H.5).5.78 (2H,5), 6.35 (1H, 1), 6.74 (1H, 1), 6.81-

/N7 6.87 (1H, m), 6.87-6.97 (3H, m), 7.10 (1H, q), 7.21-

"o . 7.36 (1H, m), 7.62-7.73 (2H, m), 7.76-7.85 (1H, m),
2

8.19 (1H, s), 9.67 (1H, s).




2- ((4- Ami no- 3- ( 3- hydr oxypheny1) - 1H pyr azol o[ 3, 4-

d] pyri mdin-1-yl)methyl)-3-(2-chl orobenzyl)-5-(5-

nor phol i ’rwo2eoapant - 1- yn- 1- y1) qui nazol i n- 4( 3H) - one. RLBCFAP210/063HE

675/ 677 (MrH) + (ES+); 1H NVR (500 MHz, QI\/SOClG 5: 2.56-2.67 (4 H, :
337341(4Hn’)343350(4Hn’) 5.28 (2H, s)575(2H s), 6.12
(1H d) t),

7.12 (1H d), 7.30 (1H, t), 7.57 (1H d), 7.68 (1H d), 7.80 (LH t), 8.18
(1H, br s), 9.68 ( ﬂéi E) 2012/(@48 D hORCTHERZOVON GBE7HE pYIAZ0I0[3,4-

2-((4-Ami no-3-(3-h ) - 16tppymiirel -g[)Bethyl)-5-ethynyl-3-(2-fluorobenzyl)

d] pyri m di n-1-y1) < 3- - methipdgmjinet3m)-Ghey 1)

met hyl ) - 5- {6- nor phol i n?ﬁ oxohex- R 3.64 iy, T)/z@aB rillzbl)'i (BSAY 3H) - one. R13. 31

mn; mz 671 (MFH) + (Es;.'? { NVR'H BIOMR (@60, MIDNVBIMEIG)ds 55 : 4.4221H 248, 5.84i n) ,

2.35 (3H, s), 2.45-2.48 ,_ M, @2Hh4),(52H (2bt, s56,3531B5t), @®7291H,216.84)

3.31-3.36 (4 H m, 3 : é\' (2H6.968)3HEMAG .qRHH, g), 7.33. @H, (RA64s).74 6. 86

(1H, dd), 6.91-6.98 ( MY, 7. 32@H M), TY6-7/85@HI nB78.02HH,1),,9.76 8%, §).77

(1H, m, 8.08 (1H, sy, 8.11 (1H, s), 8.23 (1H, br s), 9.71 (1H, s). 58
An%ﬁe-%r%rhye%e*ym%erw—l—}-—lrkkﬁymmﬁﬁ—A—i

2-((4-
@%&ﬁ%@@%
y

d]pyrlmdln 1-yl)ret hyl) - 3- ( 2- chl
19
din=}-

P 'W'Q %rﬁ’zo'ﬂpz 687/ 689

(M FH) + (ES): 1HAWR e e WH (FethoXys_ 1 34
(2H, m, 1.37-1. ;HH 1. 67 y7 '|_ ° (gH M, 2.52-2.55
(2H. ), 3,07-3.15 (SH) m)° 3. 24- ﬁﬂ ’Fr) . )( 72, (2H s),
6.14 (1H ), 6.76 (1g"yin 6.86 (2N 0-Mig2 GE g@’?l é 7.31
(2H, d), 7.59 (1H, d), 768 (1H, ])’S. 5). % 6 (1H,
s). HO 59 6-( Nno- 3- (45 -n%# : 7?%%1 %0(41

d] pyrimidin-1-yl) | §N3- (2-chl Bl - A 7.75

di hydr oqui nazol i ng&-y1l)-N, N-di eth A 'é{rﬁ)d : 1 Sdl mn;, mz 675/ 677

( M+H) + %m&p@@%#z—mzsgd@%—eﬂw—g—eﬁggﬁ%—g—l 69
(2H, quin), 2.44-2, 48 (2H 1), 2.52:2ARRol2H hyBoxyBh&d ) Ritoy@oloB.dd (2H
O 5oy ok oy 1523 (oM ) o rlrﬁfbmo1§){é:-neyg®)%aét§gylg)(3 ) otBod 2H d)

li

7.01 (1H t), 7. G OB yl)@)ma ﬁ!),( Honed 8 (1H d), 7.80
)ﬁlH, hf3a min; m/z 530 (M+H)* (ES");

(1H, t), 8.15 (1
15 N "H NMR (500 MHz, DMSO-dg) & : 3.61 (3H, s), 4.44

NN (1H, s), 5.36 (2H, s), 5.73 (2H, s), 6.34 (1H, d), 6.40

/l\? (1H, s), 6.68 (1H, dd), 6.82-6.86 (1H, m), 6.93-6.97

"o " (2H, m), 7.00 (1H, t), 7.31 (1H, 1), 7.55 (1H, d), 7.67
2

(1H, d), 7.76 (1H, t), 8.22 (1H, s), 9.67 (1H, s).

I 2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(3-
(trifluoromethyl)benzyl)quinazolin-4(3H)-one.

R' 3.67 min; m/z 568 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 4.43 (1H, s), 5.44
(2H, s), 5.72 (2H, s), 6.82-6.94 (3H, m), 7.18-7.27
(2H, m), 7.30 (2H, d), 7.43 (1H, d), 7.64 (1H, d), 7.67-
7.71 (1H, m), 7.75-7.84 (1H, m), 8.17 (1H, s), 9.75
(1H, s).

16

I 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(3-

N CFs  (trifluoromethyl)benzyl)quinazolin-4(3H)-one.
);\O/ R' 3.76 min; m/z 568 (M+H)* (ES*);

17 N "H NMR (500 MHz, DMSO-d) & : 4.44 (1H, s), 5.45

N\/N N (2H, s), 5.75 (2H, s), 6.82-6.86 (1H, m), 6.89-6.94
/N7 (3H, m), 7.22-7.27 (2H, m), 7.30 (1H, t), 7.44 (1H, d),
"o . 7.63 (1H, d), 7.68 (1H, d), 7.79 (1H, 1), 8.20 (1H, s),
2

9.67 (1H, s).




HO 60 7-(2-((4-Am no-3-(3-hydroxyphenyl)-1H pyrazol of 3, 4-

d] pyri mdi n-1-yl)nethyl)-3-(2-chl orobenzyl) - 4- oxo- 3, 4-

di hydr oguwoaaald4st1s- y1) hept - 6- ynoi ¢ acid. R13.80 m n; nPeTEP40168657¢éVi-H) +
(ES); 1H NVR (500 MHz, DMBO-d6) 5: 1. 4g 1.56 (2H, m), 1.60 (2H quin), 2.20
(2H, t), 2.41 (2H t), 5.28 (2H s), 5°75 (2H, s), 6 13 (1H d), 6.78 (1H,
t), 6. , —d)—7-30- ( 1H,
t), 7.59 (1H, d), @4769(1H M, 7.76-7.82 (1H, m), 8.17 (1H s). WD
2011/ 048111PCT/ EP 01 /0 5746 71 B&1(4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-

2- Acet ami do- N- (3 0- 3- (G!]pwmrdux herthy))-3-(4-chlorobenzyl)-5-ethynyl

1H pyrazol o[ 3, 4- C.yl )Wt\mllw Kzonshl or o

benzy1) - 4- gxo- 3, 4-di h qu| nazol Rn3 86 yin;pr/a 532596 (M+HYy d&ESeX ani de. R13. 25
mn; nz o) 665 (MF ) ;. 1HHINRIR 600 Mz, DNIBBO@:1S) 434 (1HS9, 8.381, s),
3.65 (2H, d), 4.11 (2 V5. 29 (2Hs).5)70 @H76), 6213, (28) ), 6.8822H18), 7d)p, 6. 77
(1H, t), 6.81-6.86 A, 6.89- RH4), (72238 (2, d), 7.6B(1HLH), 788 (17, AR 7(7BH, d),
7.26-7.32 (1H, ), 1H, d), 7.82211.1m), 8R1, (1A, 8BO(BHIHt brs)8. 11 (1H, t),
8.17 (1H, s), 8. 37+0(1H t), 9.69 (1H br s). 62

2- ( (4- Amno=3-(4-hydroxypheny1)=1Hpyrazot o[ 3, 4-

d] pyri m di n-1-yl Jjmeg hyl ) - 3- ( 3- et . 5 i
(trifluoronethyl )begzyl) 5- (6 m)rE YAr%mOé' S dro)fyghe%ryr/i})/jl}pyrazolo[34
fo n 4 gES) 1H NWR
ﬁ @m;ﬂ ?})é’&

Z

2. 56 (2H,

m, 3.22-31L8 (2H, rr))\%3 28- %l_d’él %l;

P % . (g gg %46 (2H,
m, 3.58 (3H, s), br s) 68 (1H,
R R EH S s PR ?J?s%@d) V15, O
2-((4- Am no- 3-(51?h oi'f/phenyl)-lm)’py aZt?l {”I_J, '2?) 8.23 (1H,s), 9.66 (1H, s).

d] pyri m-din-1-v| ) net h\/l \- 3- (hpn7nf h] thi nnhpn 9-

yl met hyl ) - 5- (6- rp(pol [ no 6 oxohex 1- qui nazol i n-4( 3H) - one.

2-((4- Xmlno 3- 4 hydroxyphenyl) 1H-pyrazolo[3,4-
N d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
N);\O\so Me (methylsulfonyl)benzyl)quinazolin-4(3H)-one.
20 \ 2 R' 3.46 min; m/z 578 (M+H)" (ES™);
’ J Ny 'H NMR (500 MHz, DMSO-ds) & : 2.99 (3H, s), 4.42
7 (1H, s), 5.41 (2H, s), 5.74 (2H, s), 6.81-6.92 (4H, m),

7.30 (2H, d), 7.52 (2H, d), 7.69 (2H, d), 7.78-7.85 (1H,

HzN m), 8.22 (1H, s), 9.77 (1H, br s).

I o 2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-ethynyl-3-(4-
(trifluoromethyl)benzyl)quinazolin-4(3H)-one.

R' 3.67 min; m/z 568 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 4.44 (1H, s), 5.42
(2H, 8), 5.75 (2H, s), 6.81-6.86 (1H, m), 6.86-6.90
(3H, m), 6.91 (1H, s), 7.29 (1H, t), 7.32 (2H, d), 7.68
(2H, dd), 7.78-7.85 (1H, m), 8.23 (1H, s), 9.65 (1H, s).

21

3-((2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-ethynyl-4-oxoquinazolin-
3(4H)-yl)methyl)benzonitrile.

R' 3.30 min; m/z 525 (M+H)" (ES");

'H NMR (500 MHz, DMSO-ds) & : 4.43 (1H, s), 5.35
(2H, s), 5.72 (2H, s), 6.87 (2H, d), 6.95 (1H, d), 7.16
(1H, 1), 7.19 (1H, s), 7.32 (2H, d), 7.49 (1H, d), 7.64-
7.72(2H, m), 7.77-7.84 (1H, m), 8.22 (1H, s), 9.76
(1H, br s).
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R13.68 min; mz 711 (MFH+ (ES); 1H NVR (500 Mz, DVSO d6) 5: 1.78 (2H,
quin), 2.54-2.56 (2H, nm), 2.60-2.63 (2H, m, 3.43-3.59 (8H, m), 5.62 (2H
s), 5.83 wWoHp1aps116. 82 (2H, d), 7.05 (1H, s), 7.20 (2H PAX/EPZ01BM6F482 ( 2H,
m, 7.41 (1H, d), 7.57 (1H d), 7.61-7.66 (1H m, 7.67-7.73 (1H, m), 7.80-
7.86 (1H m, 8.24 (1H br s), 9.76 (1?1 HO 72 Methyl

3-((2- ((H=amno=3-(3= ||yU| oxyphenyt)=1

H-pyrazol o 3, 4-d| pysi mi d| n- 1- yOr ney@yAmind-3- G-l iyphemo- tH-prabest4-yn- 1- yl )
- 4- oxoqui nazol i N33 CQ I\Q).WJ ) apyhnldrbeyreatrgl)-524gny#3-8i n; rniz 713
(MFH)+ (ES); 1 . DVBRetE@3ufnylbeh3yli@ithazgliti- 403H)-bné4 2.59 (4H,
m, 3.25 (4H s 4 (2H, R)3.2HidnB.5#3 (VBH) B5);3. 69 (3H s), 5.39
(2H, br s)23 5. 73 (2H . ,3? 6. 791BNMR (590lMmd, . DMISOQs § H3.16)3H,/5)14.481H, t),
7.19 (1H 's), 7.26 (Iy JT)y 7.57- (1H66),644 (2M) s), 6.7632H/ s B8.60118:88 [BH, nd; 22
(1H, br s), 9.67 (1H/ SN=n 6.91-6.97 (2H, Hg 7.25 (1H, 1), 7.30 (1H, 1), 7.51 (1H,
2- ((4- Am no- 3- (& '«@ ¥Xpheny1) - 1k} pyseazet gl n‘ﬂ) 7.69 (1H, d), 7.77-7.85 (1H, m),
dlngyrltmdl n-1-yl) me+hyl) - 3- ((1 rresbyl(wl%)p%az - 4 4
yl) me - - -

mn; rniz 659 M + (ES lHN In
2.54-2.57 (2H, (rr) H)206(5 2) 68 (2HN§ ﬂftQp %m %L,%:%ﬁ?g g
3.71 (3H, s), 5. 182 nz(f) = eH (2H,

7.24 (1H, s), 7.1 ;6(

(1H s), 9270(1H s. (4Amn

+7f§1 7 67 (1HI m, 8. 2’6
3, 4-

d] pyri mi di 1 yl ) met hy¥ "4 PIW %}%ﬁ[

(6- mor phol i no- 6- oxohex?

4 Hdd)R 94 oH, m)

695 (M FH) + (ES): 1 .7t %‘%3“?(@ 55

(2H ), 2.58 (2HP 309 (4H, 3 %S ts),
: [3)87695(2Hrr) 2

5.73 (2H, s), 6.74-6.78 (1H, m, : :
744 (IH, d) 57 (1H, d) 68-7. 74

;d*ﬂ

(1H, s) 727(1 Ty, 7.37 (1A, d)

(1H, m), 7.89 (1 . 8.21 (1H, (4 -Rise-3 mydmxw enyl)1H pyrazolo[34
2-((4- Am no- 3- (3> 1) 1 pngirb]l-d)gemylm 4-chlorobenzyl)-5-

d] pyri m di n- 1-yl th (2 me? g'l‘k'%ﬁ‘%&zéﬂm&(?’/'/) one.

y1) met hyI) 5- (6- rph no 6%xoh8x

nIn/Z@ grgﬁr(lMZHDI(ESM:BH) one. R14.42
N 1H NV 619)@ 44478H(21HD-34ui n)
2.46 (3H, s), 2. 57 , m, (?FB*ﬁ)sﬂﬁ)(ZmH) 6m3 dp 6 I-41Hs d), 6.987 (2H
s), 6.80 (1H, s), 68T (1H, BP7 (BHgB). 7.2k, 71, (TH, 982603'|4'|(d1H
7.48 (1H, d), 7. -7H2(\|1H ). 7.668-70 (181, (H .75y, 80(1Mlem).1822 HH.$)., 9. 69
(1H, s). WO 2011/0111PCT/ EP2016/6664574w si1.3
mz 702/ 704 (MF

1H, dd) 69069 ( H m) d?( H, g)k;m "(1H] 1),

2-((4-
Tyl )-3-(2-ch| 8bEnz
y1) - 6- oxohex- 1- g %{rf;'f{l ? EREazeleld 438 i n:
+oES); 1H NMWR iﬂv@ gam %{TB qui n)
1.91-2.34 (7H,
/N 7.59 (1H, d), 7.64 (1H, d), 7.73-7.82 (1H, m), 8.30

d]pyrlmdln 1 yI)
8 (2H °X§pr8% Sl ‘5‘? 330" (2H m),
3.32-3.34 éﬂsz’ 5. ﬁ)\%ﬁ ﬁ/bc{“é?mgy% lg (E )
6.84 (1H, 4®), 6 9016.95 i
2 S) 5
(1H, br s), 9.67 (1H, s).

mn; rniz 6(MFH)+

met hyl pi per azi n-
, )(3|§7§3(g§ 1H, t),
7.61 (1H d), 7.68(1hL,N/d,\7780 @H
\

HO H,N

| | 2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-

o d]pyrimidin-1-yl)methyl)-3-(3-methoxybenzyl)-5-(3-
methoxyprop-1-ynyl)quinazolin-4(3H)-one.
R' 3.50 min; m/z 574 (M+H)" (ES");
'H NMR (500 MHz, DMSO-ds) & : 3.60 (3H, s), 4.34
(2H, s), 5.36 (2H, s), 5.70 (2H, s), 6.32 (1H, d), 6.39
(1H, s), 6.67 (1H, dd), 6.88 (2H, d), 6.99 (1H, t), 7.34
(2H, d), 7.54 (1H, d), 7.63 (1H, d), 7.76 (1H, t), 8.26
(1H, br s), 9.75 (1H, s).

27




2- ((4- Ami no- 3- ( 3- hydr oxypheny1) - 1H pyr azol o[ 3, 4-

d] pyri mdin-1-yl)nethyl)-3-(2-chl orobenzyl)-5-(6-(4-

nor phol i rwpi2pard4giim- 1- y1) - 6- oxohex- 1-yn- 1- y1) qui nazol i rcA(EPR) 0068746 R14. 43
mn;, mz 772/ 774 (MFH)+ (ES); 1H NWR %%00 , DVMBO-c16) 5: 1.13 (2H, br
s), 1.52 (1H, br s), 1.63-1.76 (3H m, 2.04-2.80 (11H, m, 3.56 (4H, br
s), 3.7 ;
d, 6.79 (1H t),
(1H, d), 7.30 (1H,
br s), 9.69 (1H,
((4-am no- 3-(4-hy
d] pyri mdin-1-yl
m z 730/ 7338 (M FHA
(3H, d), 2.53-2.54 (2H,
d, 5.73 (2H, br s),
6.96-7.05 (1H, m,
d), 7.77-7.85 (1H,

OM8>_6.87 (1H, n), 6.89-6.94 (2H, n), 7.05 (1H, t), 7.13
t), 7.60 (1H d)}-AmP3-3-U-hydddx pﬁe {H-Pyratolo[3&-21 (1H,
8) . 05- (6- £A- Acet Mj)é)phrﬁﬁil’rﬁlz?)dr?éy 3 %8@?{2%5[(31 yl1) - 2-
; pen 1) - 1H- ptR&pho I)qU|nazoI|n43H) one
2- chl pf g iy /w7880 (RA(: 6)0 R14.32 mn;
%sa MR (SO0 RS0l ' Laidol2labh, L oS
2. 55- %’HS% %2'@ s)%746(§H 3 81|7|(1PLGI) 5728 (2H,

21 (1 (Z1 hi)lr ’021; 5%’1?;4 nli*? 8@)27 8d- 69 (1H,

ANIRS 1H, fH%i)ss )956E1Hs)
-hydroxyphenyi H ‘py r azolo

-yOrnet hyl ) -3-(2- Hehl or obenzyl) - 4- oxo- 3 ,4-di hy dr oquin
azolin-5-yl)but-3| y n-1 -y O nor ph olin e-4-carb oxamd e . Ri4. 92 m n;
Mz 690/ 692 (M FH)+ ES); 1H NVR 05Q0AMko.3-DMBRr6APheli) P4-pgaZolbB 4-2H M,
3.09-3.19 (4H 3 28 ( 2H, dyrim@ird QyBméhy()Bbthylyl-33430 (2H, s), 5.76
(2H, br s), 6. 16 )%) 60 (1(‘thfIlIo}om@th7I%ehij71|)quﬁr9azoﬁ1 84H)-bhe. dd) ,
6.90-6.95 (2H, m, 7V05] (18, 13, R! 430 (il me)s6s (VALY iEE6Ht ), 7. 63 (1H, d),
7.69 (1H, . 7.82 (1M 8. 18 (HNMR)500MED HMD-B) 5 : 4.4341H, s), 5.40
hehy1) - 1Btpys,az0d @H3616.79-6.90 (4H, m), 7.29 (2H, d),

) - B=X 5- (bi $02-(PRtdoxpeis (gH m), 782{(_?1H 1), 822 (1H
Heh| orobeng)ylg)m hRagpol i n4(3H) -one. R11.4

1H NVR (400 MHz, DVSO-d6) 6: 1. 59 (2H

4-d]lpy rimdin-1

mz

(4H,

, 6.17 (1H, d), 6.78 (1H, m, 6.88
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(3-(2-
methoxyethoxy)prop-1-ynyl)quinazolin-4(3H)-one.

R' 3.64 min; m/z 623/625 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 3.18 (3H, s), 3.42
(2H, dd), 3.62 (2H, dd), 4.37 (2H, s), 5.29 (2H, s), 5.74
(2H, s), 6.16 (1H, d), 6.74-6.80 (1H, m), 6.87 (2H, d),
7.02 (1H,t), 7.12 (1H, d), 7.32 (2H, d), 7.66 (1H, dd),
7.73 (1H, dd), 7.83 (1H, t), 8.16 (1H, br s), 9.75 (1H,
S).

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-ethynyl-3-((5-
N Y D)—me methylisoxazol-3-yl)methyl)quinazolin-4(3H)-one.
N)\ N~g R 3.33 min; m/z 505 (M+H)" (ES");
'H NMR (500 MHz, DMSO-ds) & : 2.26 (3H, s), 4.46

N N\7 (1H, s), 5.37 (2H, s), 5.83 (2H, s), 5.92 (1H, s), 6.86
N (1H, dd), 6.98-7.07 (2H, m), 7.33 (1H, 1), 7.50 (1H, d),
o N 7.61-7.68 (1H, m), 7.74 (1H, t), 8.25 (1H, s), 9.69 (1H,

s).
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(2H, d), 7.03 (1H, m, 7.12 (1H, dd), 7.33 (2H, d), 7.56 (1H, dd), 7.66

(1H, dd), 7.79 (1H m, 8.16 (1H, s), 9.78 (1H, s).

6- (2- ((4-Woinn/@81(14- hydr oxyphenyl) - 1H pyrazol of 3, 4- PCT/EP2010/065746

d] pyri mdin-1-yl)methyl)-3-(2-chl orobe ﬁyl) 4- oxo- 3, 4-

di hydr oqui nazol in- 5 yl) N—cycl opentyl hex- 5- ynam de. Rll 99 m n; n1 z 687/689
Vet-hot NM —44

-----
-

2H, . 3, 1.69-1.76 7 (2H, 2. 39
EZH, {T; 3.93 (1 -f (2H %}fa %r%\*f‘??rt%rﬁ 02‘% ’T%é 2 '°f364 78 (1H,
t), 6.88 (2H, d). T. ; E!; T oMb (1H, dd),
7.67-7.70 (2H, ove p| grr) ?2 ﬁp § @‘978(1H br s).

—:

@ pyr 1 1 4t e Loyl) et Y AN oxypheny 010225 (3, ), 4.45
di hydr oqui nazol i n- 5, - Nt et r ahy/ 8) P%gaﬁlé l(th%)kF’E? % %rﬁ»d}_%goRll 76

mn: mz 703/ 705 ( N(ES) (Me %[%z

1.22-1.32 (2H, overrabping m, 1.5807.85(1thm). &g %@1%7 M bis>73 (2H,

ui n), ZMMMMMMm@MB 77
?SH,)overIapping ), 5.29 (2H, s), 5.73 (2H, s), 6.17 (1H, d), 6.78 (1H,

t), 6.87 (2H d), 7.0@ (1HFt), 7%@4 -Arhiro- si(ilh d?oﬁgghér%kjw‘ilb rafolB3 4-1H dd),

7.67-7.70 (2H, overl abping i .ci7 . s).
Lot o hyroenylém :&_hldm -)yl)m g};« B hIctd-2-Riofdbehm-5
3-(2-chl Rrﬁ’@éfﬂﬁa/'n}'rz%@sgn%m H)" (ES"):

d] pyri mdin-1-y1) et ly
,e-rmrpmp géé E% n z

w.
/
I\J
O
=
CZI—W

di hydr oqui¥azol i n-5-y1) N

732/ 734 (M FH) + (ES) (Nt fiody D)

2.18-2.24 (4H, over| apg ng-m %‘ 22 ; %Hb ¥

3.49 (4H, t), 5.28 , 573

(2H, él) 7, 2)2 (1H, ( 7 )141 (1H, 289qu"1 o1 S?fH (éﬁ'Hbré? 65 7 69

(2H, overlaomnqr’r{| ’780(1H t), 815(1H s), 9.77 (1H, s).

2- ((4- Am no- 3- (4 hy roxyphenyl) 1H pyrazol o[ 3, 4
d] pyrimdin-1-yl)nme hyd>) 3(:2 chI 1.
nmet hoxyet hyl ) pi per 9 ?3??:9) o 1)1H Olo[r54 R11. 33
6: 1.78

(2H, quin), 2.31 2 52 In2 'wﬁ qus 336(4H m),
3.43 (2H, 3‘9 541(2H I\567(
6. 90-6.97 (3H, overlapp| /rr» 7
6- (2-((4- Am no- 3-(4-K OpX, phenyl
d] pyri m di n-1-yl ) met @ 3- (2-chi b6 éﬁ)zml) 3T é“ibrs)
di hydr oqui nazol i n- 5”?/1) N- (2- (di net hyl am no) et hyI) hex-5-ynam de. R11. 37
(2H, quin), 2.07 (BH, , 2 16- 23 4( oyer 1 Ig 4- 3.05
(2H _g), 5.28 (2H s}l 5.73 (2 J(( 8 ) P; Ueﬂr??ylgg (2H,
d, 7.01 (1H, t), 1 m4 H oVer pi ng
m, 7.79 (1H t), SQI9 0- 3-(4-hyd

) nsr/ 55 ( Qﬁl)A(Eb“)
696/ 698 (M FH) + (ES)

-Zl:f*’

mn;, mz 746/ 748 (
d
5’°° (mn“nf?f 4,
7.54-7.57 (2H, overl appyng\&N, 8 é d3)76 s)
mn;, mz 690/692 (MFH + (ES) (Method D); 1H NIVR (400 MHz, DMBO 6: 1.70

d] pyri m di n-1-yl ) et hyl
di hydr oqui nazol i n- 5-

) _'{\_Cm )6 444(1H s)532
tHod D);
2.50-2.53 (4H, overl i ng rr) . ’ ' H d)

6.77 (1H, t), 6.87"P2H, d), 7.00 (1H, t) 710(1H d) 732(2H d), 7.51
(2H, br s), 7.60 (1H dd), 7.67 (1H, dd), 7.77 (1H, t), 8.15 (1H, s), 8.37
(2H, br s), 9.75 (1IH, os), 18. 22 (2¥4-Ahino-3-(3-fluoro-4-hydroxyphenyl)-1H-
6-(2-((4-Am no-3-(3:-h dr Qxyf:henyl pyraEblp{Brdad|pyrvhidindt-yl)methyl)-3-(2-chloro

dl pyri mdin-1-yl) chl berdyb+izsthyryiquinezoB-4¢3H)-one.

di hydr oqui nazol i n- ri di Rt3A79mimewz552/a4i(eH)RES M2 nmin; mz
696/ 698 (Ns6-H) + (ES) ( og D); "H NMR (500 MHz, DMSO-ds) 5 : 4.46 (1H, s), 5.35
(2H, s), 5.42 (2H, s), 6.88 (1H, d), 7.20 (1H, t), 7.31
(1H, 1), 7.35-7.43 (3H, m), 7.51 (1H, d), 7.73 (1H, d),
7.77 (1H, d), 7.85 (1H, t), 8.21 (1H, s), 13.57 (1H, br
S).




1H NMR (400 MHz, DVBO-cl16) 6: 1.84 (2H, quintet), 5.31 (2H, s), 5.76 (2H,
s), 6.17 (1H, d), 6.79 (2H, dt), 6.85 (1H ddd), 6.92-6.94 (2H, overl apping
m, 7.03 woHp1rd¥1117. 12 (1H, dd), 7.31 (1H, t), 7.51 (2PCTdmR10/06626 ( 1H,
dd), 7.67 (1H, dd), 7.78 (1H dd), 8. 186g1H, br s), 8.37(2 Hdd), 9.66 (1H,
br s), 10.22 (1H br s). 76

2-((4-

d]pyrlmdln 1- yI) Ryl ) - 3- (2- chI or obenzyl) - ( -(4-

(di met hyl ami no) pi peri di n- 1-y1) - 6- 8Xdhaxin®-3:(3yhydrepyphenydl 1 Froweaeipche.
R11.34 min; mz 780/432 (MH) + ( ESpy(imisirhbo!)DethyiHe-QvrethaqerogHt-ynivBO) 6:
1.01-1.09 (2H over | A cF, 1. @arﬁluzmm@hvl)méyllqamzw@ HPpH)-one1- 1. 66
(2H, overl appi ng, Q)ﬁ quRhg.22 MinEn/e @2 (M H)AES7% 2. 25 (2H,

over | appi "y m, SN2 H, ovét NMRD50g Mz, BVAD-ds8; 38R ,(318, 974.82H, s),
6.27 (2H, br s), 6.48 ¢ H, d), 6.¢0.6).945@2H, shveid @ppsn§.eM6.8a(1tR n)1H, m,
7.24 (1H, d), 7.37 (2K \77 54- 8.838.9263H, ovet RaF@Een@HMN), 72981H. 1H, t),
8.17 (1H, s), 9.37 7.43 (1H, d), 7.64 (2H, 1), 7.79 (1H, t), 8.24 (1H, br s),

6- (2- ((4- Am no- 3H
d] pyri m di n-1- yI)rre
di hydr - - - =5= e ;

mz 735/ 737 (M-H) 58) (I\/Et hod D); 1H NWVR (400 MHz, DVsSO) 6: 1.70 (2H,
quin), 2.45 (2H, 5 sz t)2(@ -Amino i 4-kydroxyphenyl 3H-pypzolg[324- 3. 35

1')-3-(2-chl or oben,zyl) -4- oxb- 3, 4-

(8H, overl apping H s)d]psrlmsilr(irml)mgyhyl)-@ etynytBt(4-dyorogerrayl)( 1H,
t), 6.88 (2H, d), 799iBazolippA (@YoM, 33 (2H, d), 7.60 (1H, d),
7.67 (1H, 4, 7.80 (1 )\ 8 19 i$447 in; ny/z P38 (WHH) 'S(ES™);

6- (2- ((4- Am no-3-(3-h heny1l HNMR)QEOQMD[WQQ ds) 0:4.45 (1H, s), 5.34

d] pyri mdin-1-yl ) met hyt ) -\3= 2- chl @tbiserizii (PH4 spRd036.90 (6H, m), 7.34 (2H, d),

di hydr oqui nazol i n-5 N N bi s( 27 8thX et myl §.AéxHh-ddy.nand diéd, HR82192 mi n;
m z 735/ 737 (MeH) + F¥Net hod DytH. BH ONRIHASD MHz, DMBO-c16) 6: 1.70 (2H,
quin), 2.46 (2H, #, 2.55 (2H, t), 3.12 (3H s), 3.19 (3H s), 3.26 (2H,
over | appi B q)
5.30 (2H, s), 5.76 (2A\ s), 6. 18 1H,  dd) 80 (1H, dt), 6.85 (1H ddd),
6.92-6.94 (2H, overkapping n), 7.8%% &ﬂ'nOt?d“yﬂ@ng W')H?S‘ Yra?("S[f’A(lH t),

7.61 (1H, dd), 7.68 (1H dd), 7. 84] rifnld'rday)msthya Fth%?b Y)9:85 (1H, br
- 3o( 4- hygr oxyp tARTRRyY Yl @ohn "y @Hyone

s). 6-(2-((4-Anind
d] pyri m din-1-yl ) npt hy 32ch|5‘b@ /22165848 gMAH)" (ES”);
di hydr oqui nazol i n (4- et h' Qr‘\é'ﬂ‘? rp'\isog_? @t1h%1 ﬁ”é)&z'ﬂ ham de.
R11.34 nim2 mz 745 + (E$)41(1 ”D)15 H 100C,
DMBO-c16) 6: 1.79 (2H, qu' n),, 2 190); ‘999253(1@ @222413@*¥ ﬂ@)lﬁﬂo(\?é'ﬁ Phggﬁng m,
2.44-2.50 (4H, overlapphn n% (52}@ 277( )s s),
6.28 (2H, s), 6.49 ( , 9060§11§m711a6b2§ WHJ')n)
7.18 (1H, br s), 7 2 nd), 7.8P4%2 m)y7-88-785@H 21)183)% &pBlng m,
7.74 (1H t), 8.17 (IH/'s), 9.37 ?i’ﬁ(“drs)s) 77
6- (2- ((4- Am no- 3- (4" hydr oxyphenyl) - 1H pyrazol o[ 3,4- N
ed] pyri m di n-1-yl) neghyl,) - 3- (2- chl or obenzyl') - 4- oxo- 3, 4-
di hydr oqui nazol i n- 5°yI)- N- met hyl - N- ( 2- (4- et hyl
pi perazi n- 1-yl ) et hyll ) hex- 5- ynani dé-((4rRAmingeB- (ﬁwdr@ﬂy@hqfsﬁb)f%myr ERAPB3A-( ES)
(Met hod D); 1H VT NVRQ(400 , 1@19@'Im|§ws®yame§hy85@(b9n2(ymy)pmn hjynyliz 12
(3H, s), 2.25 (4H, , . 363{(&rhlombenpajgpinageliny4(32)-ge.(3H, s), 3.29
(2H, t), 5.41 (2H /5}\ H, 8426n2rr /zrq54@}5 (W+do (ESH; d), 6.89-6.96
(3H, overI‘prl ng m, M (IH, m HNNR(QOQNHI)DM$OZE)§1H41(§Z\‘)* $)74.89 (2H,
d), 7.56 (2H, d), 7.73 (A 8(2Hz s, 581 @H, s), 5.76 (2H, 5), 6.17 (1H, d), 6.76

\ A%enylyﬂ-lut}, pyp7 d2id] d)f 8.98-7.05 (1H, m), 7.13 (1H, d),
- 37T2- chl 6:26148iz8)17.32 (2% a})37.87 (1H, d), 7.75 (1H, d),
NLY sopr opyBAex8B(yhani 31é6 (RL.18)8¥7hit], s z 661/ 663
); 1H NVR (400 MHz, DVSO) 5:0.94-0.95 (6H, d), 1.72
2H—t) 3. 78 (A1H—m+ 529 (2H—s)—5-73{(2H,
), 6.87 (2H, d) 702( 1H, t), 7.11

d] pyri m din-1-yl) net
di hydr oqui nazol i n- 5-




(1H, d), 7.32 (2H, d), 7.55 (1H, d) 7.61 (1H dd), 7.67 (1H, dd), 7.80 (1H,
t), 8.15 (1H, s), 6-(2-((4-Am no-3-(3-hydroxyphenyl)-1H pyrazol o[ 3, 4-

d] pyri m dvo-20tiyd4yrmet hyl ) - 3- (2- chl or obenzy1) - 4- oxo- 3, 4- PCT/EP2010/065746

di hydroqui nazol i n-5-y1)-N-i sopropyl hexye-ynam de. R11.91 min; mz 661/663
(MrH) + (ES) (Mathod D): 1H NVR (400 MHZ, DMBO c16) 5:0.96 (6H, d), 1.72
(2H, , .

5.76 (2H, s) ' 6.17 ,°Hd) 6. 80 1H dt) 83(1H ddd), 692694(2H
m, 7.04 (1H, td), |7.14 (1H dd), 1(43% or3-(4rhyydraxysle yj)|=1Hayrazcr|0@34 (1H,
dd), 7.69 (1H, dd) ]l 7081 (1Y dd), dmmeld(rmhyl)mﬁthyﬁ@ emzylbﬁ 8.

6- (2- ((4- Ani no- 3- (4 hiidr axyQheny 1PYarexypeRETENd 0@'“4120“n 4(3 )One

d] pyri midin-1-yl) %L? -chl r%%mi m/z49 94 $MaH)" (ES");

s),

di hydr oqui pazol i n- i met NN&@OWﬂmEHéSO%)Lﬁ 80.6fi(AH, auin). 647/ 649
H NVR (4284NEi, 1), OMBOR2H6 1), B.AG(1E12H, 548i(2h).,5)2. 47-
2.50 (4H, overlapping n}, J2.¥5 (65172lﬁ2H55));6543’6'| (QHL-786)Y1H.8), B]87((2H, ds),
6.33-6.37 (3H, overl appi n oy, 6. 86261182),(73H, (16l @.17a3pi2hig dhy/ ;.59A1018d), 1H, t),
7.20 (1H d), 7.36 (& N 7.57- 7587 .§2HH, ovef Faptil.ny Smp, (117, 5’)79(71I-(I1Ht)
8.17 (1H, s), 9.53 ( . 78 ).

2-((4- Am no- 3- (4- h)r'&roxyphenyl) 1H pyrazol of 3, 4-d]

pyrim din-I-ylI)ymet hyl)-3-(2Z2-chl orobenzyl)-5- (6- 0X0- 6-

(pyrrolidin-1-yl)hgx-1-yn-1-yl )qum@mlnln%ﬁ he 11#9 FzHo
673/ 675 (MFH) + (E) [ Met hgd D) ; |) (2 U(ZI%& 79 (6H,
over | apping m, -_2-N 0 , m m@ﬁro&y@érizyl) lir O peak)

3.23-3.4 (4H, m | scur gz by nhioh /9%@ M+ﬁ gse H s), 571 (2H

ot
s), 6.38 (4H m, 6.55 ,@Howbr s); R PisOVEL!  apak 4409 (1H,
D 721 (a7 deopg, A “ﬁ%g it sl 5»8’@(%;2@;&@@@_ ).
6- (2-((4- Am no- 3-(4-hy X_ pheny Z?S t)46 (2H d), 7.31 (2H, m),

A T T IR AU

d] pyrimdin-1-yl)nme
NNR(400|VHz DIVBO) 6 1.41 (1H, n')

(MrH) + (ES)" (Method D)

di hydr oqui nazol i n- 5-

yrrolgqu
1H

1.72 (

’ . - rr)
238250(4H ovrlapplngrr) 02 (1H,
M. 5.29 (2H, s), (2H s) z{f@%i H‘ ((3 .crﬁ}t.g{;% %/é[’o:ﬁH o

Y

7.02 (1H m, 7. ma%ﬂgi dd),

7. 76 7 81 (2H 0 T 565570 (MeH)' (ES

2- ((4- Ami nps 3- (4- hydrox phengi)hll h R bfg( ds)% (445)(“_| ), 530
> c

(di net hyl am no) pyrroli ]

R11.41 mn; mz 716

&gy - j P 1HEdd36874 19558
1.72 (2H, quin), 2. (éﬁq HH(? )ﬁg?ﬁ? %)vér applﬁg é@p% >

(2H, overlapping mp, 3.11-3.17 (2 overlapping m, 3.4i3. 58 (3H
overl a ; " " —6- " —6-
6.88 (2H, d), 7.04 (1H, m, 7.14 (1H, m, 7.33 (2H, d), 7.52 (2H,
overlapping m, 7 , 8. 1B-((41Adnine)3-(4chyBigoxybheny)) 1 H-pyrazolo[3,4-

2- ((4- Anmi no- 3- ( 3- 1) - 1&ippymigirel -9 Bethyl)-3-benzyl-5-ethynylquinazolin-

d] pyrimdin-1-yl) - - chl &Bsheney 1) - 5- (6- ( 3-

(di net hyl a‘m no) pyrrol i'di f- 1-y1) - 6RoX 8% e¥n; aAzdeD Y MetH) n&S0); i n- 4( 3H) - one.
R11.34 mn; nmlz 716/718Ntl RH) + ( EENMRVEEOR AMHD)DMIG-FAMR: ¢ 46Q1 HD), 5.B8/50- d6)
6: 1.55 (2H br m, 1.7 /2/H m , (2H,82 5 AH2HHs), )33 (2HI8), 684, (2Hr d)y,062. 13
(6H, br s), 2.19 (1 2. 9314284, r9),,7.3L (B, ARA,551H, 3), 2B4(7L68 ),
3.55 (1H, m, 5.31 ( , 5.75 (12Hm)sT .734.71D(1HL k), 8ldY (1H6.s310.TZLHH, BY. t),
6.85 (1H, m, 6.92+°95 (2H, overlapping m, 7.05 (1H, td), 7.13 (1H, dd),
7.31 (1H; . , — , — , —8- , ,
9.66 (1H, br s) 79 2-((4- Am no- 3- (4- hydroxyphenyl ) - 1H pyrazol of 3, 4-

d] pyri mdin-1-yl)nethyl)-3-(2-chl orobenzyl)-5-(6-(4-

met hyl - 1, 4- di azepan- 1-y1) - 6- oxohex- 1- ynyl ) qui nazol i n4(3H) -one. R11.35 mn;
mz 7161718 (M FH)+ (ES) (Method D); 1H NWVR (400 MHz, DMSO 6: 1.66 (2H, br
s), 1.80 (2H, quin), 2.21 (3H, s), 2.42-2.53 (8H, overlapping m, 3.41 (4H,
br s), 5.41 (2H, s), 5.67 (2H, s), 6.26 (2H, br s), 6.47 (1H d), 6.90-6.97
(3H, overlapping m, 7.11 (1H, m, 7.24 (1H, dd), 7.37 (2H, d), 7.55- 7.57
(2H, overlapping m, 7.73 (1H, t), 8.17 (1H, s), 9.37 (1H, br s).

2- ((4- Ami no- 3- ( 3- hydr oxyphenyl ) - 1H pyr azol o[ 3, 4-

d] pyri mdin-1-yl)nethyl)-3-(2-chl orobenzyl)-5-(6-(4-

NMVeret hyl - 1, 4- di azepan- 1-y1) - 6- oxohex- 1-ynyl ) qui nazol i n- 4(3H)-one. R11. 36
mn; mz 716/718 (MFH + (ES) (Method D); 1H NWR (400 MHz, DMSO d6) 6: 1.57
(1H, n') 1 61 1.75 (3H overlappl ng n') 2 15 (3H d) 2 27-2. 45 (5H

"~ NS P — NN P e—y -




WO 2011/ 048111PCT/ EP2010/ 065746 80 St ereochem cal Analysis of Conpound

Exanpl es by Chiral, Stationary Phase HPLC A common structural feature

shared bywomny/gsiimazol i none- based conpounds that have kpegmre@posized

previously as potent PI3K inhibitors, ixs the presence of an aromatic

nucl eus bonded 5 directly to N3 of the brcyclrc systent(see for exanple
arre—W pon i t he

| sub hi f
g{_yarjl“sftl fqu\igltchmf[ Ihs ngt; 38‘}’,‘& S](é4eArIn|n% %ﬁ%%%g@b% ﬁ%ﬁﬁ%ﬁetn@
ee

C-aryl single bon caII evi ence

obtained that in caﬂsW conpgdn Hg(% ortho substrtuted
benzene riﬂg, bond ropatlon can ’ |s
di screte confoners. Fornexs Bg? e6 |s of
Pl K294 (Exanpl e ° S3' frV\/D2008 ;"’ hit

i (?ﬁ7

exists as readily seps abl & non- f |s as a
1:1 mxture of enantii’ Fc atrop s { @E S)was

confirmed by the separation of a I %' Pl K294, usi ng chrral statronary
phase i

expected t hese enpntronerrc conpo Sa&xhi bl tﬁﬂ i de al BYS
Dty Toam) 210, 2t @tﬁ‘w i --eEt%rty-- fﬁ%ﬁg@gﬁﬁfei :
S ( ab §1 i SINYG Sian i ndi cating
that the discre rotAat i I SO ?% e Q@ Long hal f lives 20
under phys ‘fl ogi cal “condi ti of¥e : % 2{,’ 0 £26was

al so denmonStrated forytwe-nadditio Zy

mer capt opuri ne deri vati- 0 (Exa ’é’%: ﬁd a
second pyrazol opyri (i ng; "anal og ’%} . a Errc
structural feature chenot "Qﬁ ) tmenty

conmpounds, sel ectgf ﬁ%% structures dlsclosed above
(Exampl es—34,—9—30,—13,—12, 133141516, 17,1819, 2021, 22,23, 24,

25, 31, 32, 33, 34, and 38) were screened using chiral stationary phase
HPLC (16 different condi tions) and-((2o(4ennfiensg4-hodrorishenyIs- 0y Slol&S-

observed. The st i npl tpstimnians1-gfmathy)E-abymi-u Sxofdngzdisen
descri bed recent as_ Ki ng s@mrdgbmetHyhbérdrmenipdéential to srgnrfrcantly
i ncrease 3Qf he cost %f harnddbutRb@B?hﬁ$emteh5adedQEstppnent if ignored.’
(Caydon, J. et al., A Chem "H NVR B80.MHELEMSO%;) §393464919), 5.38e

addi ti onal conplexity cbnsequgmrpe; of zq;l{ gy ed@veHop)redy (RasY), ¥isag from
atropi sonerism are Gis to t Posa) a;rgﬁ(ngcg 706m- pVBeQHsﬁyvcmw o8

nol ecul ar i someri s cteN 35 as tnermnegemqu ), @8 apggni c centre. This
property renders ecul es such as 20 and 21 (Fig. 3) bot chiraI and

unl ess

and toxrcologrcal profrles Thrs feature IS

crease dounahn®BNadeped9preil)- nepyRzblep,such

of atr a]% 1 - ﬂ-?mnlefhyt)fﬁeetﬁﬂmllgl{mﬂﬁor@l-ﬁd osed
herein is thereforé M- ag@pmeproperty. WO
2011/ 048111PCT/ EP 0/ 065746 °84 ERZyBBnh@hh Is4Bgm+AFS@EB Pl 3 ki nases

cat al yse tHe phosphor iy ion of phoRRIFRISOEWNIAIISOL s 55 bRhesOhALE (P! P2)
%, 5-tri pitpsphabe2lt B35 (oM, spe opisesepremyt ATP
Nproduc 46asd@ High @EEGHOY) FIBS REIRCHITESL7 9D

bi otin-PIP3 from ef ayh@ransfer JEXPST BQNBH; 5gg9Q{Heg@qnj@ppb elled
anti - GST nonocl ong) anti body, T- tagged Pl ecksttin honol'ogy (PH) domain,
bi oti nylated Pl P3 and strept avi rh n-all ophycocyanin (APC) by the

time-resol ved fluorescence resonance ener gy transfer (TR—FRET) ( HTRFCPI 3K
enzyne assay, MIlipore). Excitation (330 nm of europiumin the conplex
results in an energy transfer to the 10 APC and a fluorescent em ssion at
665 nm al t hough europiumitself emts at its characteristic 620 nm The

Pl P3 product formed by PI3K activity displaces biotin-PIP3 fromthe conpl ex
and results in a loss of energy transfer (decreasing signal). The conpound
to be tested was added, at the desired final concentrations, to a m xture
of PIP2 15 substrate and reconbinant PI 3 kinase a, 6 or y enzynes
(MIlipore), and the m xture incubated for 2 hr at RT. Following this

i ncubation period, ATP (20 pM was added to the enzyne/ conpound/ Pl P2
substrate m xture and the resulting m xture was incubated for 30 mn at RT.
A stopping solution containing biotinylated PIP3 and the detection m x
containing the GST tagged GRP1l pl eckstrin honol ogy (PH) donmain and

fl uorophores were then added and 20t he m xture was incubated at RT for
15-18 hr prror to detectron in a quorescence nlcroplate reader

-~ 1 o — 1 o -, = I T T 1

di fferent pharnadﬁlogrcal
likely to signifijcaftly i
nol ecul es, and ;




nm / eur opi um si gnal : (em ssion at 620 nm x 104. The percentage inhibition
of each reaction 25was calculated relative to DVBO treated control, and the
50% i nhi bwoany/@enaeent rati on (1050 val ue) then cal cul at edTiRPRIMObIT46
concentration-response curve (Table 3 ?d Tabl e 4). P1310 cell based assay
ion in response to stinuli, t he

30As a neans of assessrng PI3K 6 activa
phosphot-yt-s 5 A

signal i ng was deter rﬁ ngd, Human _wer e
differentiated to ﬁage typremrw?%g([gcanj]ﬁém4$y8%% thneln -)1H
nyristate acetate {[PMA; 100 ng/ rrLE -4

%;gﬁ! 3Rb%rhl%%n
pre-incubated withieifher ttle tes i% % 4_ Qqu H\gmﬁr and vvere
aZﬂ %

then stinmulated b posu £ anH?,qg (6338 and the
th GW%WF@ ! £1°1f/36 @é@rglﬂﬁsg)) %£@2§”
1

K6,

reaction sjigppped
Endogenous per oxi de attiyity and i}i Sy\%rﬁ (|2p|a It )v
97k%5Q

i ncubating with quenchrmg/ ffer Gzb ges

0.1% Triton X-100) for m}. hg gg&f g§(1\p4e yaghe BS
containing 0.1% Trit X- and; \88I£g4 @ cyrleg (qgl ution
(1% BSA in PBS) for r"and wer epfheg 7i @1 hed t'h bu r an |ncubat ed
overnight with either anti-pAkt anti’body or’ nti-pan- Akt anti body (both
from Cel'T Signal'ing Technology). 2§ egmM@ﬁy:rngg,dm Sy e pwEEso[B@at ai ni ng
0.1% Triton X-100)°ceNos~wete i ngp x}gga_fm@muég@\}t o5 dary
anti body (Dako) and the resultant n‘%trﬁﬂ?étho%)& r@ﬂﬂ%ﬁ&ﬂ'hﬂ%&éﬁ%ﬁ%&?%
82 was det erm ned Icoloorr mekrical | ynd OD: 450 nmwith a reference wavel ength

of 655 nnm) using upst iate (sprbsts atie rﬁ@%g&;fmgqgsspppl ied by R&

Systens, Inc.). r eac was 15 NefP o HAdIMEOQN) 81 339931 Ls)0f 32N H2504
solution. ¥lls eN shed 33gvbi! 13f46e(2H 5’@)53%(3@2@ 5}])!’1969 jﬁ/oTrl ton
X-100) and 100 pL of 5%N rystal vigl gt3gs(g ubi 985 WS, g’%,%’ &

After washing wth buffer] EBS COPYiRint) Glgg_%.ﬂé’/mﬂ h{)ogrg B )IHTQ 60é6 of 1%
SDS was added to each nd th§99|§|]’.|er§)\))ﬁj’537 S,Q@ﬁ_eqnj 7 HothM, {)07641_ hr

prior to nmeasurimg al¢or bances ab (§|95mg4 B5 eRKaR BlofhASE), 9.68
Ther no- Fi sher Scr ent. . The meggy 50- 655 readr ngs wer € correct ed

for cel

ratio of pAkt signg| to total Akt srgnal was used to quantrtate t he extent
of PI3K 6 activati % ®The p%r cent 24@-Ammioks-{4-tuord-arhyeaxkptveslyl - 1\Wasyrazolo
nI

calcul ated rel ati | mL[34-dlpgtearmidiirc t1yt)methy ()13¥YR2&H0Ba)eregh-5t 0 100%

i nhibition versus nt r ethgn@suifdsolind{3H)tonen. The |1 C50 val ues were
cal cul ated_fromthe cé\'n =ntrati ONRl &39aisan/e B52A54 geREly gESY), by t he seri al
dilutions ¥ the test c §ds (FalIMR B0aMHI AMSO4)) 5 15.48TTH a9 SH35

PMA-di fferentiated U937 )\ wer @Hke 5.3kt R .88 (A, epmAGLUNSs {44, nfh, hr i n
5% FCS or 10% FCS for M The BMBETSR2M) m)WAE77613 @ d), Wiy 890 L of
new nmedi a and 10 pL 20 st opk) &21 utH,en 16%9mHNE). added to each wel | .
After | hr incubation the nedia were renoved, 200 pL of DMSO added to each
wel |l and the plates were shaken lightly for 1 hr prior to reading the
absorbance at 550 nrg The percentage |oss of cell viability was cal cul ated

for each well relativ vehi cl e2(@-A¥nBMSQn rr@@ A8 {H-Bagold)3,4-25 Tabl e
3: In Vitro Scr eeang a: Ki nasg] SRAHTE g,ﬁr, @L@rorggé%_gy(gl?anges for

Exenpl i fi ed Conpounds Test H@x?@r@ LyHyl)ghiha2dNnl4 ues at stated
| sozyme a Cel | ul C50 pQBJ, e il ﬁg@%mr@dgqdey kgp Cell Viability
MIT Assay 5I2n D-W9 7 'H NMR (500 MHz, DMSO-ds) & : 5.00 (2H, s), 5.30

(2H, s), 5.75 (2H, s), 6.15 (1H, d), 6.76 (1H, t), 6.87
(2H, d), 6.92 (1H, t), 7.00-7.06 (3H, m), 7.12 (1H, d),
7.21-7.27 (2H, m), 7.32 (2H, d), 7.62 (1H, d), 7.71-
7.78 (1H, m), 7.83 (1H, t), 8.15 (1H, s), 9.78 (1H, br
S).
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2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-fluorobenzyl)-5-(6-
morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-one
R' 3.60 min; m/z 673 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.68-1.76 (2H, m),
2.45-2.48 (2H, m), 2.53-2.58 (2H, m), 3.27 (2H, d),
3.30-3.33 (4H, m), 3.41-3.49 (2H, m), 5.34 (2H, s),
5.74 (2H, s), 6.30 (1H, t), 6.70 (1H, t), 6.82-6.91 (3H,
m), 7.07 (1H, q), 7.32 (2H, d), 7.62 (1H, d), 7.59 (1H,
d), 7.74-7.81 (1H, m), 8.18 (1H, s), 9.76 (1H, s).

. CLXO

HO

6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(2-methoxyethyl)hex-5-
ynamide.

R' 3.59 min; m/z 677/679 (M+H)" (ES™);

1H NMR (500 MHz, DMSO-dg) 6 : 1.71 (2H, quin),
2.21 (2H, 1), 2.39 (2H, t), 3.13 (2H, q), 3.18 (3H, s),
3.23-3.27 (2H, m), 5.29 (2H, s), 5.75 (2H, s), 6.14 (1H,
d), 6.78 (1H, t), 6.81-6.86 (1H, m), 6.89-6.94 (2H, m),
7.03 (1H,t), 7.12 (1H, d), 7.26-7.33 (1H, m), 7.62 (1H,
d), 7.68 (1H, d), 7.76-7.86 (2H, m), 8.18 (1H, br s),
9.69 (1H, s).

55

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(7-
morpholino-7-oxohept-1-yn-1-yl)quinazolin-4(3H)-one.
R' 3.75 min; m/z 703/705 (M+H)" (ES™);

1H NMR (500 MHz, DMSO-dg) 6 : 1.49-1.56 (2H, m),
1.56-1.65 (2H, m), 2.29 (2H, t), 2.42 (2H, t), 3.37-3.43
(4 H, m), 3.45-3.53 (4 H, m), 5.28 (2H, s), 5.75 (2H, br
s), 6.13 (1H, d), 6.78 (1H, t), 6.81-6.87 (1H, m), 6.89-
6.95 (2H, m), 7.03 (1H, t), 7.12 (1H, d), 7.30 (1H, t),
7.58 (1H, d), 7.67 (1H, d), 7.79 (1H, t), 8.21 (1H, br s),
9.68 (1H, s).

(o] Cl

56

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(5-
morpholino-5-oxopent-1-yn-1-yl)quinazolin-4(3H)-one.
R' 3.54 min; m/z 675/677 (M+H)+ (ES+);

'H NMR (500 MHz, DMSO-ds) & : 2.56-2.67 (4 H, m),
3.37-3.41 (4 H, m), 3.43-3.50 (4 H, m), 5.28 (2H, s),
5.75 (2H, s), 6.12 (1H, d), 6.77 (1H, t), 6.81-6.86 (1H,
m), 6.89-6.95 (2H, m), 7.03 (1H, t), 7.12 (1H, d), 7.30
(1H, t), 7.57 (1H, d), 7.68 (1H, d), 7.80 (1H, t), 8.18
(1H, br s), 9.68 (1H, s).
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57

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
dJpyrimidin-1-yl)methyl)-3-((5-methylpyrazin-2-yl)
methyl)-5-(6-morpholino-6-oxohex-1-yn-1-yl)
quinazolin-4(3H)-one.

R'3.31 min; m/z 671 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.72 (2H, quin),
2.35(3H, s), 2.45-2.48 (2H, m), 2.54 (2H, br s), 3.25-
3.29 (2H, m), 3.31-3.36 (4 H, m), 3.43-3.49 (2H, m),
5.46 (2H, s), 5.81 (2H, s), 6.86 (1H, dd), 6.91-6.98
(2H, m), 7.32 (1H, t), 7.53-7.57 (2H, m), 7.69-7.77
(1H, m), 8.08 (1H, s), 8.11 (1H, s), 8.23 (1H, br s),
9.71 (1H, s).

HO

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-0x0-6-
(piperidin-1-yl)hex-1-yn-1-yl)quinazolin-4(3H)-one.
R'4.08 min; m/z 687/689 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.14-1.23 (2H, m),
1.25-1.34 (2H, m), 1.37-1.46 (2H, m), 1.67 (2H, quin),
2.43-2.47 (2H, m), 2.52-2.55 (2H, m), 3.07-3.15 (2H,
m), 3.24-3.30 (2H, m), 5.27 (2H, s), 5.72 (2H, s), 6.14
(1H, d), 6.76 (1H, t), 6.86 (2H, d), 7.01 (1H, t), 7.09
(1H, d), 7.31 (2H, d), 7.59 (1H, d), 7.68 (1H, d), 7.79
(1H, 1), 8.16 (1H, s), 9.76 (1H, s).

. X0

HO

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N, N-diethylhex-5-ynamide.
R'4.01 min; m/z 675/677 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-d¢) & : 0.85 (3H, 1), 0.89
(3H, 1), 1.69 (2H, quin), 2.44-2.48 (2H, m), 2.52-2.53
(2H, m), 3.04 (2H, q), 3.14 (2H, q), 5.27 (2H, s), 5.73
(2H, s), 6.14 (1H, d), 6.75 (1H, t), 6.87 (2H, d), 7.01
(1H, 1), 7.09 (1H, d), 7.31 (2H, d), 7.60 (1H, d), 7.68
(1H, d), 7.80 (1H, t), 8.15 (1H, s), 9.77 (1H, br s).

60

7-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)hept-6-ynoic acid.

R' 3.80 min; m/z 634/636 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.47-1.56 (2H, m),
1.60 (2H, quin), 2.20 (2H, t), 2.41 (2H, t), 5.28 (2H, s),
5.75 (2H, s), 6.13 (1H, d), 6.78 (1H, t), 6.83 (1H, dd),
6.90-6.94 (2H, m), 7.03 (1H, t), 7.12 (1H, d), 7.30 (1H,
t), 7.59 (1H, d), 7.64-7.69 (1H, m), 7.76-7.82 (1H, m),
8.17 (1H, s).
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H
N

2-Acetamido-N-(3-(2-((4-amino-3-(3-hydroxyphenyl)-
f””co""e 1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-4-oxo-3,4-dihydroquinazolin-5-yl)prop-2-yn-1-
yhacetamide.
R' 3.25 min; m/z 663/665 (M+H)" (ES™);
'H NMR (500 MHz, DMSO-ds) & : 1.82 (3H, s), 3.65
(2H, d), 4.11 (2H, d), 5.29 (2H, s), 5.76 (2H, s), 6.12
(1H, d), 6.77 (1H, t), 6.81-6.86 (1H, m), 6.89-6.94 (2H,
m), 7.03 (1H, t), 7.12 (1H, d), 7.26-7.32 (1H, m), 7.62
(1H,d), 7.72 (1H, d), 7.83 (1H, t), 8.11 (1H, 1), 8.17
(1H, s), 8.37 (1H, t), 9.69 (1H, br s).

61

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(3-methoxy-5-
(trifluoromethyl)benzyl)-5-(6-morpholino-6-oxohex-1-
yn-1-yl)quinazolin-4(3H)-one.

R' 3.74 min; m/z 753/755 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.73 (2H, quin),
2.47-2.49 (2H, m), 2.53-2.56 (2H, m), 3.22-3.28 (2H,
m), 3.28-3.31 (2H, m), 3.33-3.34 (2H, m), 3.41-3.46
(2H, m), 3.58 (3H, s), 5.39 (2H, br s), 5.71 (2H, br s),
6.36 (1H, s), 6.68 (1H, s), 6.86 (2H, d), 6.91 (1H, s),
7.27 (2H, d), 7.59 (2H, d), 7.72-7.82 (1H, m), 8.21
(1H, br s), 9.77 (1H, s).

62

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(benzo[b]thiophen-2-
ylmethyl)-5-(6-morpholino-6-oxohex-1-yn-1-
yhquinazolin-4(3H)-one.

R' 3.68 min; m/z 711 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.78 (2H, quin),
2.54-2.56 (2H, m), 2.60-2.63 (2H, m), 3.43-3.59 (8H,
m), 5.62 (2H, s), 5.83 (2H, s), 6.82 (2H, d), 7.05 (1H,
s), 7.20 (2H, d), 7.27-7.32 (2H, m), 7.41 (1H, d), 7.57
(1H, d), 7.61-7.66 (1H, m), 7.67-7.73 (1H, m), 7.80-
7.86 (1H, m), 8.24 (1H, br s), 9.76 (1H, s).

63

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-fluoro-3-methoxybenzyl)-
5-(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-
one.

R' 3.47 min; m/z 703 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.71 (2H, quin),
2.44-2.49 (2H, m), 2.54 (2H, t), 3.20-3.35 (6H, m),
3.42-3.46 (2H, m), 3.73 (3H, s), 5.33 (2H, br s), 5.69-
5.76 (2H, m), 5.80 (1H, t), 6.61 (1H, t), 6.82 (1H, 1),
6.87 (2H, d), 7.33 (2H, d), 7.61 (1H, d), 7.58 (1H, d),
7.71-7.81 (1H, m), 8.26 (1H, br s), 9.78 (1H, s).

64
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N/\ Methyl 3-((2-((4-amino-3-(3-hydroxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-5-(6-morpholino-

6-oxohex-1-yn-1-yl)-4-oxoquinazolin-3(4 H)-
yhmethyl)benzoate.

R'4.44 min; m/z 713 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.73 (2H, quin),
2.44-2.59 (4H, m), 3.25 (4H, s), 3.30-3.34 (2H, m),
3.40-3.43 (2H, m), 3.69 (3H, s), 5.39 (2H, br s), 5.73
(2H, br s), 6.79-6.86 (3H, m), 6.90 (1H, d), 7.11 (1H,
t), 7.19 (1H, s), 7.26 (1H, t), 7.57-7.66 (3H, m), 7.75-
7.82 (1H, m), 8.22 (1H, br s), 9.67 (1H, s).

65

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-((1-methyl-1H-pyrazol-4-
yl)methyl)-5-(6-morpholino-6-oxohex-1-yn-1-
yhquinazolin-4(3H)-one.

R'4.47 min; m/z 659 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.80 (2H, quin),
2.54-2.57 (2H, m), 2.65-2.68 (2H, m), 3.38-3.43 (4H,
m), 3.47-3.55 (4H, m), 3.71 (3H, s), 5.18 (2H, s), 5.81
(2H, s), 6.86 (1H, dd), 7.00-7.07 (2H, m), 7.24 (1H, s),
7.29-7.36 (2H, m), 7.49-7.54 (2H, m), 7.61-7.67 (1H,
m), 8.26 (1H, s), 9.70 (1H, s).

66

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(benzofuran-5-ylmethyl)-5-
(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-
one.

R' 4.46 min; m/z 695 (M+H)" (ES™);

'H NMR (500 MHz DMSO-ds) 8 : 1.75 (2H, quin),
2.51-2.55 (2H, m), 2.58 (2H, t), 3.29 (4H, dd), 3.40-
3.58 (4H, m), 5.49 (2H, br s), 5.73 (2H, s), 6.74-6.78
(1H, m), 6.80-6.87 (2H, m), 6.87-6.95 (2H, m), 7.11
(1H,s), 7.27 (1H, t), 7.37 (1H, d), 7.44 (1H, d), 7.57
(1H, d), 7.68-7.74 (1H, m), 7.89 (1H, d), 8.21 (1H, s),
9.68 (1H, br s).

67

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-((2-methylthiazol-4-
yl)methyl)-5-(6-morpholino-6-oxohex-1-yn-1-
yhquinazolin-4(3H)-one.

R'4.42 min; m/z 676 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.75 (2H, quin),
2.46 (3H, s), 2.57-2.62 (4H, m), 3.37-3.60 (8H, m),
5.36 (2H, s), 5.87 (2H, s), 6.80 (1H, s), 6.82-6.87 (1H,
m), 6.98-7.04 (2H, m), 7.28-7.34 (1H, m), 7.48 (1H, d),
7.53-7.57 (1H, m), 7.68-7.73 (1H, m), 8.26 (1H, br s),
9.69 (1H, s).

68
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HO H,N

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-
methylpiperazin-1-yl)-6-oxohex-1-yn-1-yl)quinazolin-
4(3H)-one.

R'4.38 min; m/z 702/704 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.71 (2H, quin),
1.91-2.34 (7H, m), 2.44-2.48 (2H, m), 2.48-2.49 (2H,
m), 3.22-3.30 (2H, m), 3.32-3.34 (2H, m), 5.30 (2H, s),
5.75 (2H, s), 6.17 (1H, d), 6.80 (1H, t), 6.84 (1H, dd),
6.90-6.95 (2H, m), 7.05 (1H, t), 7.12 (1H, d), 7.30 (1H,
t), 7.61 (1H, d), 7.68 (1H, d), 7.80 (1H, t), 8.18 (1H, s),
9.68 (1H, s).

HO H,N

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-
morpholinopiperidin-1-yl)-6-oxohex-1-yn-1-
yhquinazolin-4(3H)-one.

R'4.43 min; m/z 772/774 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) &: 1.13 (2H, br s), 1.52
(1H, br s), 1.63-1.76 (3H, m), 2.04-2.80 (11H, m), 3.56
(4H, br s), 3.79 (1H, d), 4.33 (1H, d), 5.29 (2H, s),
5.76 (2H, br s), 6.16 (1H, d), 6.79 (1H, t), 6.82-6.87
(1H, m), 6.89-6.94 (2H, m), 7.05 (1H, t), 7.13 (1H, d),
7.30 (1H, t), 7.60 (1H, d), 7.69 (1H, d), 7.80 (1H, t),
8.21 (1H, br s), 9.69 (1H, s).

» N &f)

5-(6-(4-Acetylpiperazin-1-yl)-6-oxohex-1-yn-1-yl)-2-
((4-amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)quinazolin-
4(3H)-one.

R'4.32 min; m/z 730/732 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 1.72 (2H, 1), 1.99
(3H, d), 2.53-2.54 (2H, m), 2.55-2.59 (2H, m), 3.16-
3.33 (8H, m), 5.28 (2H, d), 5.73 (2H, br s), 6.09-6.21
(1H, m), 6.77 (1H, dt), 6.87 (2H, d), 6.96-7.05 (1H, m),
7.06-7.12 (1H, m), 7.32 (2H, d), 7.61 (1H, d), 7.69
(1H, d), 7.77-7.85 (1H, m), 8.18 (1H, br s), 9.78 (1H,
S).

HO H,N

N-(4-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-4-oxo-3,4-dihydroquinazolin-5-yl)but-3-
yn-1-yl)morpholine-4-carboxamide.

R' 4.92 min; m/z 690/692 (M+H)" (ES™);

'H NMR (500 MHz, DMSO-ds) & : 2.52-2.56 (2H, m),
3.09-3.19 (4H, m), 3.21-3.28 (2H, m), 3.40-3.45 (4H,
m), 5.30 (2H, s), 5.76 (2H, br s), 6.16 (1H, d), 6.60
(1H, 1), 6.79 (1H, t), 6.84 (1H, dd), 6.90-6.95 (2H, m),
7.05 (1H, t), 7.13 (1H, d), 7.30 (1H, t), 7.63 (1H, d),
7.69 (1H, d), 7.82 (1H, t), 8.18 (1H, s), 9.69 (1H, s).

24 ++ + +
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OMe

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-5-(5-(bis(2-methoxyethyl)
amino)pent-1-ynyl)-3-(2-chlorobenzyl)quinazolin-
4(3H)-one.

R' 1.42 min; m/z 707/709 (M+H)" (ES™) (Method D);
'H NMR (400 MHz, DMSO-ds) &: 1.59 (2H, quin), 2.42
(2H, t), 2.53-2.59 (6H, overlapping m), 3.15 (6H, s),
3.30 (4H, m), 5.29 (2H, s), 5.73 (2H, s), 6.17 (1H, d),
6.78 (1H, m), 6.88 (2H, d), 7.03 (1H, m), 7.12 (1H,
dd), 7.33 (2H, d), 7.56 (1H, dd), 7.66 (1H, dd), 7.79
(1H, m), 8.16 (1H, s), 9.78 (1H, s).

74

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-cyclopentylhex-5-ynamide.
R' 1.99 min; m/z 687/689 (M+H)" (ES™) (Method D);
'H NMR (400 MHz, DMSO-ds) &: 1.25 (2H, m), 1.44
(2H, m), 1.53 (2H, m), 1.69-1.76 (4H, overlapping m),
217 (2H, 1), 2.39 (2H, t), 3.93 (1H, m), 56.29 (2H, s),
5.74 (2H, s), 6.15 (1H, d), 6.78 (1H, t), 6.88 (2H, d),
7.03 (1H,t), 7.12 (1H, dd), 7.32 (2H, d), 7.62 (1H, dd),
7.67-7.70 (2H, overlapping m), 7.81 (1H, 1), 8.16 (1H,
s), 9.78 (1H, br s).

75

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(tetrahydro-2H-pyran-4-yl)
hex-5-ynamide.

R'1.76 min; m/z 703/705 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.22-1.32 (2H,
overlapping m), 1.58-1.62 (2H, overlapping m), 1.73
(2H, quin), 2.19 (2H, t), 2.40 (2H, t), 3.24-3.28 (2H,
overlapping m), 3.66-3.77 (3H, overlapping m), 5.29
(2H, s), 5.73 (2H, s), 6.17 (1H, d), 6.78 (1H, t), 6.87
(2H,d), 7.02 (1H, t), 7.11 (1H, dd), 7.33 (2H, d), 7.69
(1H, dd), 7.67-7.70 (2H, overlapping m), 7.80 (1H, 1),
8.15 (1H, s), 9.74 (1H, s).

76

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
dJpyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(2-morpholinoethyl)hex-5-
ynamide.

R' 1.45 min; m/z 732/734 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.72 (2H, m), 2.18-2.24
(4H, overlapping m), 2.29 (4H, m), 2.42 (2H, t), 3.08
(2H, q), 3.49 (4H, t), 5.28 (2H, s), 5.73 (2H, s), 6.15
(1H, d), 6.76 (1H, t), 6.87 (2H, d), 7.02 (1H, 1), 7.11
(1H, d), 7.32 (2H, d), 7.61 (1H, dd), 7.65-7.69 (2H,
overlapping m), 7.80 (1H, t), 8.15 (1H, s), 9.77 (1H, s).
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0
" OMe 2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
Q\) d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-(2-
I o cl methoxyethyl)piperazin-1-yl)-6-oxohex-1-ynyl)

77

quinazolin-4(3H)-one.

R' 1.33 min; m/z 746/748 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.78 (2H, quin), 2.31
(4H, m), 2.45-2.50 (6H, m), 3.26 (3H, s), 3.36 (4H, m),
3.43 (2H, t), 5.41 (2H, s), 5.67 (2H, s), 6.27 (2H, br s),
6.48 (1H, d), 6.90-6.97 (3H, overlapping m), 7.12 (1H,
m), 7.24 (1H, dd), 7.37 (2H, d), 7.54-7.57 (2H,
overlapping m), 7.73 (1H, t), 8.17 (1H, s), 9.37 (1H, s).

96
78 N)\
N

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(2-(dimethylamino)ethyl)
hex-5-ynamide.

R' 1.37 min; m/z 690/692 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.70 (2H, quin), 2.07
(6H, s), 2.16-2.21 (4H, overlapping m), 2.39 (2H, 1),
3.05 (2H, q), 5.28 (2H, s), 5.73 (2H, s), 6.15 (1H, d),
6.77 (1H, t), 6.87 (2H, d), 7.01 (1H, 1), 7.11 (1H, m),
7.31 (2H, d), 7.60-7.69 (3H, overlapping m), 7.79 (1H,
t), 8.15 (1H, s), 9.79 (1H, s).

o] Z N
NS | 6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
I H d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
o cl dihydroquinazolin-5-yl)-N-(pyridin-4-yl)hex-5-ynamide.
z R' 1.40 min; m/z 696/698 (M+H)" (ES") (Method D);
79 )\ 'H NMR (400 MHz, DMSO) &: 1.83 (2H, m), 2.50-2.53
N (4H, overlapping m), 5.29 (2H, s), 5.73 (2H, s), 6.17
NN N (1H, d), 6.77 (1H, 1), 6.87 (2H, d), 7.00 (1H, t), 7.10
\ /[ \> (1H, d), 7.32 (2H, d), 7.51 (2H, br s), 7.60 (1H, dd),
=N 7.67 (1H, dd), 7.77 (1H, t), 8.15 (1H, s), 8.37 (2H, br
H,N s), 9.75 (1H, s), 10.22 (1H, s).
HO
o Z N
NN ‘ 6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
H d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo0-3,4-
I o ol dihydroquinazolin-5-yl)-N-(pyridin-4-yl)hex-5-ynamide.
R' 1.42 min; m/z 696/698 (M+H)" (ES") (Method D);
30 Nﬁ 'H NMR (400 MHz, DMSO-ds) &: 1.84 (2H, quintet),
N)ﬁ 5.31 (2H, s), 5.76 (2H, s), 6.17 (1H, d), 6.79 (2H, dt),
N 6.85 (1H ddd), 6.92-6.94 (2H, overlapping m), 7.03
N\/ J N\> (1H, td), 7.12 (1H, dd), 7.31 (1H, t), 7.51 (2H, dd),
N 7.62 (1H, dd), 7.67 (1H, dd), 7.78 (1H dd), 8.18 (1H,
HO brs), 8.37 (2 H dd), 9.66 (1H, br s), 10.22 (1H, br s).
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2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-
(dimethylamino)piperidin-1-yl)-6-oxohex-1-ynyl)
quinazolin-4(3H)-one.

R' 1.34 min; m/z 730/732 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.01-1.09 (2H,
overlapping m), 1.14-1.24 (3H, overlapping m), 1.61-
1.66 (2H, overlapping m), 1.78 (2H, quin), 2.15 (6H,
8), 2.17-2.25 (2H, overlapping m), 2.48-2.55 (4H,
overlapping m), 5.41 (2H, s), 5.67 (2H, s), 6.27 (2H, br
s), 6.48 (1H, d), 6.90-6.97 (3H, overlapping m), 7.12
(1H, m), 7.24 (1H, d), 7.37 (2H, d), 7.54-7.57 (2H,
overlapping m), 7.73 (1H, t), 8.17 (1H, s), 9.37 (1H, br
S).

81

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N,N-bis(2-methoxyethyl)hex-5-
ynamide.

R' 1.89 min; m/z 735/737 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.70 (2H, quin), 2.45
(2H, 1), 2.55 (2H, t), 3.11 (3H, s), 3.18 (3H, s), 3.24-
3.35 (8H, overlapping m), 5.28 (2H, s), 5.73 (2H, s),
6.20 (1H, d), 6.79 (1H, t), 6.88 (2H, d), 7.03 (1H, t),
7.13 (1H, d), 7.33 (2H, d), 7.60 (1H, d), 7.67 (1H, d),
7.80 (1H, 1), 8.19 (1H, s), 9.75 (1H, s).

82

6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N,N-bis(2-methoxyethyl)hex-5-
ynamide.

R' 1.92 min; m/z 735/737 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO-ds) 8: 1.70 (2H, quin), 2.46
(2H, 1), 2.55 (2H, t), 3.12 (3H, s), 3.19 (3H, s), 3.26
(2H, overlapping m), 3.31 (4H, m, partially obscured
by HOD peak), 3.35 (2H, q), 5.30 (2H, s), 5.76 (2H, s),
6.18 (1H, dd), 6.80 (1H, dt), 6.85 (1H ddd), 6.92-6.94
(2H, overlapping m), 7.05 (1H, td), 7.13 (1H, dd), 7.31
(1H, 1), 7.61 (1H, dd), 7.68 (1H, dd), 7.81 (1H, dd),
8.18 (1H, br s), 9.65 (1H, br s).

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(2-(4-methylpiperazin-1-
yhethylhex-5-ynamide.

R' 1.34 min; m/z 745/747 (M+H)" (ES") (Method D);
'H VT NMR (400 MHz, 100°C, DMSO-ds) 5: 1.79 (2H,
quin), 2.12 (3H, s), 2.22-2.35 (10H, overlapping m),
2.44-2.50 (4H, overlapping m), 3.12 (2H, q), 5.42 (2H,
s), 5.68 (2H, s), 6.28 (2H, s), 6.49 (1H, d), 6.90-6.97
(3H, overlapping m), 7.13 (1H, m), 7.18 (1H, br s),
7.24 (1H, d), 7.37 (2H, d), 7.55-7.58 (2H, overlapping
m), 7.74 (1H, t), 8.17 (1H, s), 9.37 (1H, br s).

83

84
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6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-methyl-N-(2-(4-methyl
piperazin-1-yl)ethyl)hex-5-ynamide.

R'1.40 min; m/z 759/761 (M+H)" (ES™) (Method D);
'H VT NMR (400 MHz, 100°C, DMSO-ds) 5: 1.79 (2H,
quin), 2.12 (3H, s), 2.25 (4H, bs), 2.33-2.36 (6H,
overlapping m), 2.79 (3H, s), 3.29 (2H, t), 5.41 (2H, s),
5.68 (2H, s), 6.27 (2H, s), 6.46 (1H, d), 6.89-6.96 (3H,
overlapping m), 7.02 (1H, m), 7.11 (1H, t), 7.24 (1H,
dd), 7.37 (2H, d), 7.56 (2H, d), 7.73 (1H, t), 8.17 (1H,
S).

85

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-isopropylhex-5-ynamide.
R'1.87 min; m/z 661/663 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 0.94-0.95 (6H, d), 1.72
(2H, m), 2.16 (2H, t), 2.39 (2H, t), 3.78 (1H, m), 5.29
(2H, s), 5.73 (2H, s), 6.17 (1H, d), 6.78 (1H, t), 6.87
(2H, d), 7.02 (1H, t), 7.11 (1H, d), 7.32 (2H, d), 7.55
(1H,d) 7.61 (1H, dd), 7.67 (1H, dd), 7.80 (1H, t), 8.15
(1H, s),

86

6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-isopropylhex-5-ynamide.
R'1.91 min; m/z 661/663 (M+H)" (ES™) (Method D);
'H NMR (400 MHz, DMSO-ds) &: 0.96 (6H, d), 1.72
(2H, quin), 2.17 (2H, t), 2.40 (2H, t), 3.79 (1H,
septuplet), 5.31 (2H, s), 5.76 (2H, s), 6.17 (1H, d),
6.80 (1H, dt), 6.83 (1H ddd), 6.92-6.94 (2H, m), 7.04
(1H, td), 7.14 (1H, dd), 7.31 (1H, t), 7.55 (1H, d), 7.63
(1H, dd), 7.69 (1H, dd), 7.81 (1H dd), 8.18 (1H, br s),
9.66 (1H, br s).

87

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
I d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
0 cl dihydroquinazolin-5-yl)-N,N-dimethylhex-5-ynamide.
N R' 1.80 min; m/z 647/649 (M+H)" (ES") (Method D);
88 )\ 'H NMR (400 MHz, DMSO) &: 1.75 (2H, quin), 2.47-
N 2.50 (4H, overlapping m), 2.75 (6H, br s), 5.36 (2H, s),
5.71 (2H, s), 6.33-6.37 (3H, overlapping m), 6.86-6.92
(3H, overlapping m), 7.08 (1H, t), 7.20 (1H, d), 7.36
(2H, d), 7.57-7.62 (2H, overlapping m), 7.77 (1H, 1),
8.17 (1H, s), 9.53 (1H, s).
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2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-0x0-6-
(pyrrolidin-1-yh)hex-1-yn-1-yl)quinazolin-4(3H)-one.
R'1.86 min; m/z 673/675 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.70-1.79 (6H,
overlapping m), 2.43-2.50 (4H, m, partially obscured
by DMSO peak), 3.23-3.4 (4H, m, partially obscured
by HOD peak), 5.37 (2H, s), 5.71 (2H, s), 6.38 (1H,
m), 6.55 (2H, br s), 6.90-6.92 (3H, overlapping m),
7.09 (1H,t), 7.21 (1H, d), 7.36 (2H, d), 7.59 (2H, 1),
7.76 (1H, 1), 8.20 (1H, s).

90

6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-4-oxo-3,4-
dihydroquinazolin-5-yl)-N-(pyrrolidin-3-yl)hex-5-
ynamide.

R' 1.28 min; m/z 688/690 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.41 (1H, m), 1.72 (2H,
quin), 1.83 (1H, m), 1.94 (1H, m), 2.16-2.20 (2H,
overlapping m), 2.38-2.50 (4H, overlapping m), 2.69-
2.88 (2H, overlapping m), 4.02 (1H, m), 5.29 (2H, s),
5.73 (2H, s), 6.17 (1H, d), 6.78 (1H, m), 6.87 (2H, d),
7.02 (1H, m), 7.12 (1H, m), 7.32 (2H, d), 7.61 (1H, d),
7.67 (1H, dd), 7.76-7.81 (2H, overlapping m), 8.15
(1H, s).

91

2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(3-
(dimethylamino)pyrrolidin-1-yl)-6-oxohex-1-ynyl)
quinazolin-4(3H)-one.

R'1.41 min; m/z 716/718 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.72 (2H, quin), 2.11
(6H, d), 2.37-2.47 (4H, overlapping m), 2.86-2.96 (2H,
overlapping m), 3.11-3.17 (2H, overlapping m), 3.41-
3.58 (3H, overlapping m), 5.30 (2H, s), 5.71 (2H, s),
6.24 (1H, m), 6.82 (1H, m), 6.88 (2H, d), 7.04 (1H, m),
7.14 (1H, m), 7.33 (2H, d), 7.52 (2H, overlapping m),
7.78 (1H, m), 8.16 (1H, s), 9.69 (1H, s).

92

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(3-
(dimethylamino)pyrrolidin-1-yl)-6-oxohex-1-ynyl)
quinazolin-4(3H)-one.

R'1.34 min; m/z 716/718 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO-ds) &: 1.55 (2H, br m), 1.72
(2H, m), 1.82 (1H, br m), 1.93 (1H, br m), 2.13 (6H, br
s), 2.19 (1H, br s), 2.93 (2H, q), 3.15 (2H, m), 3.43
(1H, m), 3.55 (1H, m), 6.31 (2H, d), 5.75 (2H, s), 6.19
(1H, dd), 6.81 (1H, br t), 6.85 (1H, m), 6.92-6.95 (2H,
overlapping m), 7.05 (1H, td), 7.13 (1H, dd), 7.31 (1H,
t), 7.62 (1H, m), 7.67 (1H, m), 7.80 (1H, dt), 8.18 (1H,
8), 9.66 (1H, br s).
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2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-
methyl-1,4-diazepan-1-yl)-6-oxohex-1-ynyl)quinazolin-
4(3H)-one.

R'1.35 min; m/z 716/718 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO) &: 1.66 (2H, br s), 1.80
(2H, quin), 2.21 (3H, s), 2.42-2.53 (8H, overlapping
m), 3.41 (4H, br s), 5.41 (2H, s), 5.67 (2H, s), 6.26
(2H, brs), 6.47 (1H, d), 6.90-6.97 (3H, overlapping
m), 7.11 (1H, m), 7.24 (1H, dd), 7.37 (2H, d), 7.55-
7.57 (2H, overlapping m), 7.73 (1H, t), 8.17 (1H, s),
9.37 (1H, br s).

94 ) %ﬁ

HO

2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)-3-(2-chlorobenzyl)-5-(6-(4-
methyl-1,4-diazepan-1-yl)-6-oxohex-1-ynyl)quinazolin-
4(3H)-one.

R'1.36 min; m/z 716/718 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO-ds) : 1.57 (1H, m), 1.61-
1.75 (3H, overlapping m), 2.15 (3H, d), 2.27-2.45 (5H,
overlapping m), 3.26 (2H, m), 3.37 (2H, m), 5.29 (2H,
s), 5.75 (2H, s), 6.15 (1H, d), 6.79 (1H, dt), 6.83 (1H
ddd), 6.92-6.93 (2H, overlapping m), 7.04 (1H, td),
7.12 (1H, dd), 7.30 (1H, t), 7.62 (1H, dd), 7.68 (1H,
dd), 7.81 (1H dd), 8.18 (1H, br s), 9.69 (1H, br s).

95

2-((4-Amino-3-(4-hydroxy-3-methoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-chloro
benzyl)-5-(6-morpholino-6-oxohex-1-ynyl)quinazolin-
4(3H)-one.

R'1.78 min; m/z 719/721 (M+H)" (ES") (Method D);
'H NMR (400 MHz, DMSO-ds) &: 1.71 (2H, quin),
2.46-2.55 (4H, overlapping m, partially obscured by
DMSO signal), 3.23 (2H, m), 3.33 (4H, m, partially
obscured by HOD signal), 3.45 (2H, m), 3.82 (3H, s),
5.30 (2H, s), 5.74 (2H, s), 6.18 (1H, dd), 6.81 (1H, td),
6.86-6.92 (2H, overlapping m), 6.97 (1H, d), 7.05 (1H,
td), 7.14 (1H, dd), 7.61 (1H, dd), 7.68 (1H, dd), 7.81
(1H, dd), 8.17 (1H, br s), 9.35 (1H, br s)..
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Stereochemical Analysis of Compound Examples by Chiral, Stationary Phase HPLC

A common structural feature shared by many quinazolinone-based compounds that have been

reported previously as potent PI3K inhibitors, is the presence of an aromatic nucleus bonded

5 directly to N-3 of the bicyclic system (see for example WO 2001/081346 and WO

2008/127226). Depending upon the exact nature of the aryl substituent, this motif can give rise

to sterically compressed bi-aryls, in which the rotational degree of freedom around the N-3 to

C-aryl single bond is dramatically reduced. Compelling evidence has been obtained that in the

case of compounds incorporating an ortho-substituted benzene ring, bond rotation can be so

10  hindered as to give rise to discrete confomers. For example, chiral stationary phase HPLC

analysis of PIK294 (Example ‘S3’ from WO 2008/127226) indicates that the compound exists

as readily separable, non-superimposable stereocisomers, that is as a 1:1 mixture of
enantiomeric atropisomers (Fig. 1).

15  This assigment was confirmed by the separation of a sample of PIK294, using chiral stationary
phase preparative HPLC, into its discrete atropisomers (Fig. 2). As expected these
enantiomeric compounds exhibited identical proton NMR spectra (data not shown) and, at both
ambient and elevated temperatures, showed no detectable signs of interconversion over
several days, indicating that the discrete rotational isomers have indefinitely long half lives

20 under physiological conditions. The presence of stable atropisomers was also demonstrated for
two additional N-3 aryl quinazolinones: the mercaptopurine derivative 20 (Example D-026 from
WO 2001/081346) and a second pyrazolopyrimidine, analogue 21, revealing that this is a
generic structural feature of this chemotype (Fig. 3).

25 In contrast, over twenty compounds, selected from the exemplified structures disclosed above
(Examples 1, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 31, 32, 33, 34,
and 38) were screened using chiral stationary phase HPLC (16 different conditions) and no
evidence for atropisomerism was observed. The stereochemical implications of atropisomerism
have been described recently as ‘a lurking menace with the potential to significantly increase

30 the cost of pharmaceutical research and development if ignored.” (Claydon, J. et al., Angew.
Chem. Int. Ed., 2009, 48, 6398-6401).

The additional complexity and consequences for drug development resulting from

atropisomerism are analogous to those arising from other sources of molecular isomerism such
35 as the presence of a stereogenic centre. This property renders molecules such as 20 and 21

(Fig. 3) both chiral, and unless resolved, a racemic mixture; the components of which could

possess different pharmacological and toxicological profiles. This feature is likely to significantly

increase downstream development costs for such molecules, and the absence of

atropisomerism in the compounds disclosed herein is therefore a highly desirable and
40  advantageous property.
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Enzyme inhibition assay

PI3 kinases catalyse the phosphorylation of phosphatidylinositol 4,5-biphosphate (PIP2) to

phosphatidylinositol 3,4,5-triphosphate (PIP3) in the presence of ATP and Mg? ions. The PIP3

5 product can be detected by displacement of biotin-PIP3 from energy transfer complexes

consisting of europium labelled anti-GST monoclonal antibody, a GST-tagged Pleckstrin

homology (PH) domain, biotinylated PIP3 and streptavidin-allophycocyanin (APC) by the time-

resolved fluorescence resonance energy transfer (TR-FRET) (HTRF®PI3K enzyme assay,

Millipore). Excitation (330 nm) of europium in the complex results in an energy transfer to the

10  APC and a fluorescent emission at 665 nm although europium itself emits at its characteristic

620 nm. The PIP3 product formed by PI3K activity displaces biotin-PIP3 from the complex and
results in a loss of energy transfer (decreasing signal).

The compound to be tested was added, at the desired final concentrations, to a mixture of PIP2

15  substrate and recombinant PI3 kinase a, & or y enzymes (Millipore), and the mixture
incubated for 2 hr at RT. Following this incubation period, ATP (20 pM) was added to the
enzyme/compound/PIP2 substrate mixture and the resulting mixture was incubated for 30 min
at RT. A stopping solution containing biotinylated PIP3 and the detection mix containing the
GST tagged GRP1 pleckstrin homology (PH) domain and fluorophores were then added and

20  the mixture was incubated at RT for 15-18 hr, prior to detection in a fluorescence microplate
reader (Varioskan® Flash, ThermoFisher Scientific).

The results were calculated according to the formula: APC signal (emission at 665
nm)/europium signal:(emission at 620 nm) x 10*. The percentage inhibition of each reaction

25 was calculated relative to DMSO treated control, and the 50% inhibitory concentration (ICso
value) then calculated from the concentration-response curve (Table 3 and Table 4).

PI3Kd cell based assay

30  As a means of assessing PI3K & activation in response to stimuli, the phosphorylation status of
the protein, Akt, a downstream product of PI3K9, signaling was determined.

Human monocytic cells (U937 cells), were differentiated to macrophage-type cells by
incubation with phorbol myristate acetate (PMA; 100 ng/mL) for 48 to 72 hr. Cells were then
35 pre-incubated with either the test compound or vehicle for 2 hr and were then stimulated briefly
by exposure to H,O, (10 mM; 5-7 min) and the reaction stopped by replacing the media with
4% formaldehyde solution. Endogenous peroxide activity and formaldehyde were inactivated by
incubating with quenching buffer (0.1% sodium azide, 1% H,O, in PBS with 0.1% Triton X-100)
for 20 min. The cells were washed with buffer (PBS containing 0.1% Triton X-100) and were
40 incubated with blocking solution (1% BSA in PBS) for 1 hr and were then re-washed with buffer
and incubated overnight with either anti-pAkt antibody or anti-pan-Akt antibody (both from Cell
Signaling Technology). After washing with buffer (PBS containing 0.1% Triton X-100), cells
were incubated with an HRP-conjugated secondary antibody (Dako) and the resultant signal
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was determined colorimetrically (OD: 450 nm with a reference wavelength of 655 nm) using
TMB substrate (substrate reagent pack supplied by R&D Systems, Inc.).

This reaction was stopped by addition of 100 pL of 1N H,SO, solution. Cells were then washed
5  with buffer (PBS containing 0.1% Triton X-100) and 100 pL of 5% crystal violet solution was
applied for 30 min. After washing with buffer (PBS containing 0.1% Triton X-100) 100 uL of 1%
SDS was added to each well and the plates were shaken lightly for 1 hr prior to measuring the
absorbance at 595 nm (Varioskan® Flash, Thermo-Fisher Scientific). The measured OD4sp-6s5
readings were corrected for cell number by dividing the ODys0.655 by the ODsgs readings. The
10  ratio of pAkt signal to total Akt signal was used to quantitate the extent of PI3K & activation. The
percentage inhibition for each well was calculated relative to a 10 pg/mL standard control
(LY294002) set to 100% inhibition versus H,O,-only controls as 0% inhibition. The ICs, values
were calculated from the concentration-response curves generated by the serial dilutions of the
test compounds (Table 3 and Table 4).
15
MTT assay

PMA-differentiated U937 cells were pre-incubated with compound for 4 hr in 5% FCS or 10%
FCS for 24 hr. The supernatant was replaced with 200 yL of new media and 10 pyL of MTT

20  stock solution (5 mg/ml) added to each well. After 1hr incubation, the media were removed, 200
uL of DMSO added to each well and the plates were shaken lightly for 1 hr prior to reading the
absorbance at 550 nm. The percentage loss of cell viability was calculated for each well relative
to vehicle (0.5% DMSO)-treatment (Table 3).

25 Table 3: In Vitro Screening Data: Kinase Isozyme and Cellular Activity Ranges for
Exemplified Compounds

Cellular Activit Cell Viabilit
Test PI3 Kinase Inhibition y UL
2 |Csovalues (H,O, MTT Assay in D-U937
Cmpd ICso values at stated Isozyme , b .
induced pAkt cells
Example o] Y o D-U937 Cells at4 hr at24 hr

1 ++ + + ++ - -

2 ++ + - ++ - -

3 ++ ++ ++ ++ - -

4 ++ ++ ++ ++ - -

5 ++ ++ ++ ++ - -

6 ++ + + ++ - -
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7 ++ + ++ - -
8 ++ + ++ - -
9 ++ + ++ - -
10 ++ + ++ - -
1 ++ + ++ - -
12 ++ + ++ + -
13 ++ + ++ - -
14 ++ + ++ - -
15 ++ - ++ - -
16 ++ + ++ - -
17 ++ + ++ - -
18 ++ + ++ - -
19 ++ + ++ - -
20 ++ + ++ - -
21 ++ + ++ - -
22 ++ + ++ - -
23 ++ + ++ - -
24 ++ + ++ - -
25 ++ + ++ - -
26 ++ + ++ - -
27 ++ + ++ - -
28 ++ + ++ - -
29 ++ + ++ - -
30 ++ + ++ - -
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31 ++ + + ++ - -
32 ++ + + ++ - -
33 ++ + + ++ - -
34 ++ + + ++ - -
35 ++ + + ++ - -
36 ++ - + ++ - -
37 ++ - + ++ - -
38 ++ + + ++ - -
39 ++ + ++ ++ - -
40 ++ + + ++ - -
41 ++ + + ++ - -
42 ++ + + ++ - -
43 ++ + + ++ - -
44 ++ + - ++ - -
45 ++ + + ++ - -
46 ++ + + ++ - -
47 ++ + + ++ - -
48 ++ + + ++ - -
49 ++ + + ++ - -
50 ++ + + ++ - -
51 ++ + + ++ - -
52 ++ ++ + ++ - -
53 ++ ++ ++ ++ - -
54 ++ ++ ++ ++ - -
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55 ++ ++ + ++ - -
56 ++ ++ ++ ++ - -
57 ++ ++ + ++ - -
58 ++ ++ + ++ - -
59 ++ ++ + ++ - -
60 ++ ++ + ++ - -
61 ++ ++ + ++ - -
62 ++ ++ + ++ - -
63 ++ ++ + ++ - -
64 ++ ++ + ++ - -
65 ++ ++ + ++ - -
66 ++ ++ + ++ - +
67 ++ ++ + ++ - -
68 ++ ++ + ++ - -
69 ++ ++ + ++ + -
70 ++ ++ + ++ - -
71 ++ ++ + ++ - -
72 ++ ++ + ++ - -
73 ++ ++ + ++ - -
74 ++ ND ND ND - -
75 ++ ++ + ++ - -
76 ++ ++ + ++ - -
77 ++ ++ + ++ - -

78 ++ ++ + ++ - -
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79 ++ + + ++ - -
80 ++ ND ND + - -
81 ++ + + ++ - -
82 ++ ++ + ++ - -
83 ++ ND ND ++ - -
84 ++ ND ND ++ - -
85 ++ ND ND ++ - -
86 ++ ++ ++ ++ - -
87 ++ ND ND ++ - -
88 ++ ++ + ++ - -
89 ++ ++ - ++ - -
90 ++ ++ + ++ - -
91 ++ ++ + ++ - -
92 ++ ND ND + - -
93 ++ ++ + ++ - -
94 + ND ND + - -
95 ++ ++ + ++ - -

a) ++ ICsy <50 nM, + ICs <1000 nM, - >1000 nM. b) ++ ICs5 <10 nM; + ICs5 <1000 nM; c) - <30%; +
>30%. ND: not done

Table 4: In Vitro Screening Data: Kinase Isozyme and Cellular Activity Values for
5 Selected Exemplified Compounds

Test PI3 Kinase Inhibition Cellular Activity
Cmpd ICso values at stated Isozyme (nM) IC50 values (H,O; induced pAkt (nM)
Example o Y o D-U937 Cells
1 7 234 199 1.1

4 12 20 17 1.8




+ ++ 94 + ND ND + 95 ++ ++ + ++ a) ++ 1C50 <50 nM + 1C50 <1000 nM -
>1000 nM b) ++ IC50 <10 nM + IC50 <1000 nM c¢) - <30% + >30% ND: not
done wabkha/ms1iin Vitro Screeni ng Data: Kinase |sozymreTardoi@ebizué ar
Activity Values for 5 Sel ected Exenplified Conpounds Test Cnpd PI3 Kinase
I nhi bition 1050 vaI ues at st at ed I sozyrre (nM Oel I ul ar Act I Vi ty 1050 val ues
(H202 i ‘ .

15 4 289 1966 0.57
37 12 1613 474 0.33
86 36 22 27 0.41
89 3 47 1486 0.2

LPS-induced neutrophilia in the mouse: determination of effect and duration of action

5 Non-fasted mice were dosed by the intra-tracheal route with either vehicle, or the test

substance at the time points (“pre-dose”) indicated with respect to the start of LPS treatment. At

T = 0, mice were placed into an exposure chamber and exposed to LPS. Eight hr after LPS

challenge, animals were anesthetized, the trachea cannulated and BALF extracted by infusing

and withdrawing 1 mL of PBS into the lungs via a tracheal catheter. Total and differential white

10  cell counts in the BALF samples were measured using a Neubaur haemocytometer. Cytospin

smears of the BALF samples were prepared by centrifugation at 200 rpm for 5 min at RT and

stained using a DiffQuik stain system (Dade Behring). Cells were counted using oil immersion
microscopy.

15  The results for the compound of Example 1 are shown in Fig. 4. The upper panel reveals the
effect on BAL neutrophil numbers following the administration of Example 1 when the
compound was dosed 2 hr before LPS challenge. The lower panel shows the results of a time
course experiment on the inhibition of BAL neutrophilia by Example 1 when the compound is
administered at different time points prior to endotoxin challenge. Data for neutrophil numbers

20  is reported as total and differential number (test substance relative to vehicle) of cells per mL of
BALF, mean = S.E.M. (n = 8).

The profiles of two additional compounds: the carboxylic acid derivative, Example 4, and the
mopholine amide, Example 5, were determined in this model of pulmonary inflammation.

25 Treatment of the animals with the test compounds 2 hr before challenge with endotoxin,
produced a comparable and dose dependent inhibition of the evoked inflammatory response as
determined by the measurement of neutrophil influx into the lung (Table 5).

Table 5: The effect of escalating doses of compound Example 4 and Example 5 on the
30 inhibition of LPS induced neutophilia in mouse lung

Test Compound % Inhibition of neutrophils in BAL at the dose indicated
(mg/mL)

Example No. (0.05) (0.2) (1.0)

4 3.2 47.2 64.6
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5 4.8 37.7 58.5

However, by increasing the period between drug treatment and the subsequent LPS challenge
from 2 to 8 hr it was possible to distinguish a difference in the duration of action of the two
compounds when administered at the same dose. Under these test conditions the level of anti-
inflammatory activity of compound Example 5 was still over half of its original value, as
determined 2hr after drug treatment, at the 8 hr time point. (Table 6). In contrast, under the
same conditions, the remaining anti-inflammatory effect of compound Example 4 was reduced
by 90%, to an insignificant level (<5% inhibition), demonstrating that its pharmacological activity
is much less sustained.

Table 6: Comparison the activities of compounds Example 4 and Example 5 to inhibit an
evoked (LPS) inflammatory response in mouse lung 2 and 8 hr after administration

Test Compound % Inhibition at 0.2 mg/mL dose % Reduction of
at time indicated (hr) inhibition at 8hr
compared with 2hr
Example No. (2) (8)
4 47.2 12.9 73
S 37.7 21.2 44

Cigarette Smoke Model

A/J mice (males, 5 weeks old) were exposed to cigarette smoke (4% cigarette smoke, diluted
with compressed air) for 30 min/day for 11 days using a Tobacco Smoke Inhalation Experiment
System for small animals (Model SIS-CS; Sibata Scientific Technology, Tokyo, Japan). Test
substances were given intra-nasally (35 uL of solution in 50% DMSO/PBS) and therapeutically
twice daily for 3 days after the final cigarette smoke exposure. Twelve hr after the last dosing,
animals were anesthetized, the trachea cannulated and bronchoalveolar lavage fluid (BALF)
was collected. The numbers of alveolar macrophages and neutrophils were determined by
FACS analysis (EPICS® ALTRA I, Beckman Coulter, Inc., Fullerton, CA, USA) using anti-
mouse MOMAZ2 antibody (macrophage) or anti-mouse 7/4 antibody (neutrophil).

The results for the compound of Example 1 are shown in Fig. 5 for neutrophils (upper panel)
and for activated alveolar macrophages (lower panel). The cigarette smoke model used for this
study is reported to be a corticosteroid refractory system, [To, Y. et al., Am. J. Respir. Crit. Care
Med., 2010, 182:897-904; Medicherla, S. et al., J. Pharmacol. Exp. Ther. 2008, 324:921-9] and
the data reveal that dexamethasone (0.3-10 mg/kg, p.0.) was inactive. The results obtained for
Example 1 demonstrate that the compound possesses anti-inflammatory activity when
administered as a monotherapy. Moreover, when Example 1 was co-administered with
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haloalkyl, amino, -Ci4 mono or -C,g di-alkyl amino, -C44 mono or
-Cos di-acyl amino, -Cos alkylS(O),Ci.6 alkyl, -Cos aIkyIS(O)pNR6R7,
-Cos alkyINR®CysalkylS(0),C1s alkyl, -Cos alkylC(O)OCos alkyl, -NR®Cos
alkylC(O)NRPR’ -NR®Cy.s alkylC(Q)Co.s alkyl, -Co.s alkylC(O)NR®R’, and -Cy.
alkylC(O)C,.6 alkyl; and/or one aryl, heterocyclyl or carbocyclyl;
X is Ce.10 aryl or a Cs.o heteroaryl each substituted by R* and by R®
wherein R* is selected from hydrogen, -Ci.; alkyl, halo, hydroxyl, cyano, -Ci.3
haloalkyl, -C4.5 alkoxy, -C,; alkoxyOCi; alkyl, -C,; alkylOCs3 alkyl, -Ci3
hydroxyalkyl, -Co.s alkylS(O)qC1-5 alkyl, -Co.6 aIkyIS(O)pNR6R7, -Co.s alkyINREC,.
salkylS(0),C1s alkyl, -Cos alkylC(O)OH, -Cos alkylC(O)OCis alkyl, -NR®Cos
alkylC(O)NR®R’, -NR®C.s alkylC(O)Cy alkyl, -Cos alkylC(O)NR®R’ and -Cos
alkylC(O)C.¢ alkyl; and
R% is selected from hydrogen, Ci3; alkyl, halo, hydroxyl, cyano, -Cis
haloalkyl, -C4.5 alkoxy, and -Cq.¢ alkylS(O),C+-5 alkyl;
R* s hydroxyl;
R%® is selected from hydrogen, hydroxyl, halo, cyano, -Ci; haloalkyl, -Cq3
hydroxyalkyl, -C.3 alkoxy, and -S(O),C1.5 alkyl;
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or carbocyclyl;
X is Ce.10 aryl or a Cs. heteroaryl each substituted by R?® and optionally by R?
wherein R? is selected from hydrogen, -Cq3 alkyl, halo, hydroxyl, cyano,
-Cq13 haloalkyl, -C43 alkoxy, -C,3 alkoxyOCs3 alkyl, -Ci3 hydroxyalkyl,
-Cos alkylS(0),C1s alkyl, -Cos alkylS(O),NR°R’, -Cys alkyINR®*CysalkylS(0),C1.6
alkyl, -Cos alkylC(O)OH, -Cos alkylC(O)OCys alkyl, -NCos alkylC(O)NR°RY,
-NR®Cy.s alkylC(O)C1.s alkyl, -Cos alkylC(O)NR®R’ and -Cos alkylC(O)C1.6 alkyl;
and
R% is selected from hydrogen, Cq3 alkyl, halo, cyano, -Cy3 haloalkyl, -C_3
alkoxy and -Cg.¢ alkylS(O)qC1-5 alkyl;
R* s hydroxyl;
R is hydrogen, hydroxyl, halo, cyano, -Cq.s haloalkyl, -C¢3 hydroxyalkyl, -C_3
alkoxy, -S(0O)qC1.3 alkyl;
R* is hydrogen or -Cy.3 alkyl;
R® is hydrogen or -Cy.3 alkyl;
R® is hydrogen or -Cy.5 alkyl;
R’ is hydrogen or -C. alkyl;
R® is hydrogen or -Cys alkyl



pis O or an integer 1 or 2; gqis O or an integer 1 or 2 or a

phar maceutically acceptable salt thereof, including all stereoisoners,

t aut omer swendiivastiopi ¢ derivatives thereof. 2. A conpounaCofErb@awmnirac (1)
according to claiml wherein: Rlis H a saturated or unsaturated, branched
or unbranched Co al kyl chain, wherei ngé)pti onally one or nore carbons (for
exanple 1, 2 or 3 carbaons, suitably 17or 2, in particular 1) is/are

repl aced byPa hef&ryandnieegel keted fromo, N, S(0)p, (for exanple a CH2,
group is repl aced Omrtam ifteger1@wi2h NH, or with S, or with SO2 or a -CH3

group at thgr heshHErmbSe atallyhsccePible 84t HerébfPINEihg &I R {alitoRtdrer
with NH2) wherein sajd c“r\]/a optionally substituted by one or nore

L0.is
groups (forane 3 " P& YD ,Sﬂ]selﬁ%?{' as 2 gfr_ou s)_independently selected from
oxo, ha} ogefi compoand,pf fgiaulp (1) acqeeding ia4'gim yPiohipvheseie & ol¥FEPIAN: gr oup or a
het er oclycl yA cgmpupnd effomada ) acdoedieg tealyim 1 oa2 bdeyeih W' ior  het er ocycl yl

group bearing: 0 to 3 substituents selected from hal ogen, -01 6 al kyl,
-01_6 al koxy, -02_3 al koxy001_3 al WG al oal kyl , am no, -014 nono or
-Cm di -al kyl am no, -014 nono or - di "ac ami no, -00_6 al kyl S(0) pCl1_6

al kyl, -00-6 al kyl S(0)pNR6R7, -00_6 al kyl N /Bal kyl S(0) pCL_6 al kyl, -00_6
al kyl C(0)000-6 al kyl, -NOO_6 al kyl C(0) NR6R7 -NOO_6 al kyl C(0)00_6 al kyl,
-00-6 al kyl C(0)NR6RY, . .and - 6 al.k 0)01_6,al kyl: and/ n I

net er ool yi COPPRLAIORT YR 1 R eeraliy oce Ahei 8 ReBheBRoritinH
subst i ttut edAbycorRmRUARA SHpfarawEl | () bgcrPBENAhER efclginR2d | @ sl adeerin f Fomis

hydr ogen, -O08HD@HICH,OdWCH,0bMdr oxyl , cyano, 01 3 hal oal kyl, -01_3
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al kyl C{@0) 01A6campapnd ofofrpulal dy BCL@YiINRER7amhdNe 00 _@airisk{ | to( 0) wheinalRy$ ;
and R2bi s sgygederd from hydrogen, 01_3 al kyl, halo, cyano, -01_3 hal oal kyl,
-01_3 kox ?d?@c' S ; kyl,; ¢S r | g i 5
hydr og?n, hxdro eyﬂ“,ggﬁ% %F%%{Iéaﬂg%g&%Tﬁ%qha%@aPE%ﬁf (Z%fyf%SP)r(ltédgr’o@%Ieﬁ]yﬁ, I§01_3
al koxy, -§( d(ﬁ@?lns al kyl; R4is hydrogen or -01 3 alkyl; R5is hydrogen or
-01_3 dokyl A dRéipsuhy df tagenlaoll) ag@ordngtokgny, omey peclaipdr e, wheredRbisahkiyé ;
R8i s hydr oggBtDsosit@h6 al kyl WO 2011/ 048111PCT/ EP2010/ 065746 92 is 0 or an
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salt thereof, I ncluding a tereol soners, taudtoners and 1sotopic
deri vati vesP¥RACEHPN- 3. A conpound of formula (1) according to claim1 or

2, wheri@i n Rtompohrytiofdgenula 4) agcording twaryy @fe dfataimb d t¢ 1), wicereindiangpcydylds ai m
1 or 2 whergid), Rhtirgied®r partially saturated carbocyclic ring systems, for example cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl.

13. A compound of formula (I) according to any one of claims 1 to 12, wherein heteroaryl is
a Cso membered aromatic carbocylic ring or bicyclic ring system comprising one or
more, (for example 1, 2, 3 or 4) heteroatoms independently selected from O, N and S.

14. A compound of formula (I) according to any one of claims 1 to 13, wherein heterocyclic
is intended to refer to a 5 to 10 membered ring system which is saturated or partially
unsaturated and which is non-aromatic comprising one or more (for example 1, 2 or 3 in
particular 1 or 2,) heteroatoms independently selected from O, N and S,

15. A compound of formula (I) according to any one of claims 1 to 13, wherein aryl is Cgq4
mono or polycyclic groups (such as Ce.10 mono or bicyclic groups) having from 1 to 3
rings wherein at least one ring is aromatic.

16. A compound of formula (I) according to claim 1, wherein the compound is selected from:
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-ethynylquinazolin-4(3H)-one;
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(3-(2-(2-methoxyethoxy)ethoxy)prop-1-yn-1-yl)quinazolin-4(3H)-one;
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-morpholino-6-oxohex-1-yn-1-yl)quinazolin-4(3H)-one;



N 5. A conpound of fornula (1) according to claiml1l or 2 wherein RL is
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chlorobenzyl)-4-oxo0-3,4-dihydrogquinazolin-5-yl)-N-isopropylhex-5-ynamide;
6-(2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-4-oxo0-3,4-dihydrogquinazolin-5-yl)-N-isopropylhex-5-ynamide;
6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-4-oxo-3,4-dihydroquinazolin-5-yl)-N,N-dimethylhex-5-ynamide;
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-ox0-6-(pyrrolidin-1-yl)hex-1-yn-1-yl)quinazolin-4(3H)-one;
6-(2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-4-oxo-3,4-dihydroquinazolin-5-yl)-N-(pyrrolidin-3-yl)hex-5-ynamide;
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-(3-(dimethylamino)pyrrolidin-1-yl)-6-oxohex-1-ynyl)quinazolin-4 (3H)-
one;
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-(3-(dimethylamino)pyrrolidin-1-yl)-6-oxohex-1-ynyl)quinazolin-4 (3H)-
one;
2-((4-Amino-3-(4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-(4-methyl-1,4-diazepan-1-yl)-6-oxohex-1-ynyl)quinazolin-4(3H)-one;
2-((4-Amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-(2-
chlorobenzyl)-5-(6-(4-methyl-1,4-diazepan-1-yl)-6-oxohex-1-ynyl)quinazolin-4(3H)-one;
2-((4-Amino-3-(4-hydroxy-3-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-3-
(2-chlorobenzyl)-5-(6-morpholino-6-oxohex-1-ynyl)quinazolin-4(3H)-one;
or a pharmaceutically acceptable salt thereof, including all sterecisomers, tautomers
and isotopic derivatives thereof.

A pharmaceutical composition comprising a compound according to any one of claims 1
to 16, in combination with one or more pharmaceutically acceptable diluents or carriers.
A compound of formula (I) according to any one of claims 1 to 16 for use as a
medicament.

A compound of formula (I) according to any one of claims 1 to 16 for use as in the
treatment or prevention of a condition selected from:

COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,
allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma.

Use of a compound of formula (I) according to any one of claims 1 to 16 for the
manufacture of a medicament for the treatment or prevention of a condition selected
from

COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,
allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
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tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma.
A method of treatment of a condition selected from
COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,
allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma
which comprises administering to a subject an effective amount of a compound of
formula (1) according to any one of claims 1 to 16 or a pharmaceutical composition
according to claim 17.
An intermediate of formula (VI):

LG, O



