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WD 2009/ 053716 PCT/ GB2008/ 003622 1 PURI NE DERI VATI VES
USEFUL AS P13 KINASE INHI BI TORS Field of the
wo pooeisizosm The present invention relates to i neiot/¢B2008/003622

puri ne conpounds and to their use as 5 inhibitors of

phosphati dyl i nositol 3-Kki ngse (P13K). Background to

the I nvention Phosphati dyI | n03| toI (herei nafter

abbrevi at ed as H§) IS umber of

RIABEYF BERIV AJIVES, EFrUleeﬁlPlﬁréﬂHA&Eelé‘!HlBhTQ&iient years

it has becone clear that Pl plays an 10 inportant

role in intracellular signal transduction. In the late
Field of g®Javentidh 3 ki nase (Pl 3K) was found to be an enzynme

h f.th i 1ol
S o RGBT B LR e iPoliy o0 4 B B
1nh1b1to|}b&%sp}?aﬁayhl%ﬁoﬁﬁ§i’nasé3@ﬁ(y\ﬁS origi nal | y considered

to a single enzynme, but it has now been clarified
that a plurality of subtypes are present in P13K Each
BackerodRa X9 Mlgn own nechani smfor .15 regul ating

maj or cl asses of PI 3Ks have been
PH@Bphatidﬁldoﬁfbl (Heecihafder abbieviated as "PIV ) isiorterod asminser af e

PhospheiT g s ] e iges. o ocentsyeap s has st el 4o Bf pays an
1mporta§1t ﬁ‘.ﬁég{ 1nﬁac%ﬁﬁla§5%?ﬁl tra(tg)&ucﬁoﬂ h ﬂ?%@ e 1§§US4E P1Rkdade! (PI3K) was

osphat e ass | Pl3Ks are
found tdi be tin enzytiiewkiell phospbotylatesghe dgsitioh af ﬁlel inosatoliring af s

phosphasykobiitol PYRou Propa ettt A58 At 3P 6458405 st ypes,

PRKCWab bAEIRANY corlskiRAIdSo bE Q¥irigld a&yﬂﬁ it REISR O AHYeR dlarified
receptors. Class |Ib P13K includes pl10y subtype

that a plusality f subtynes areprpsent i Fi3Ko Jjsck aubtmféms dis oWy ma“rmmsm for

regulatlgé gi4tlvP rl&r%%ég%% gﬁ%s Eﬁ%@ (],J%% B%’dﬁéﬂgﬁgf!? the BASs of their in

vitro sub‘Stbital m&;ﬁcw@ I(B hVﬁilﬁeﬁHbﬁdeﬁEbE&lL 1997, Myends i Bld@hélglc@ESmences

nus. _The substrate f or g ﬂ‘i%
22, 267r2|7|2) p’ﬁlétégateg fCFFICI"éﬁIIy’/’BI‘éﬂsaTF Lt RE4-phasphatskPlabaand P
t
biphospfha@P1 (£5)PU! U IPSKISENARE iSEE NG Web broups, class 1 and class
Ib, in teame oﬁmbhrraoﬁivatiensn@hamsma(msy fla BI3Ks(ndde BI3KUpI 110aapHl 0B and
ul at subunj t's 85 kDa or.55 kDa, ,Th
p1105 $o55ra vibich AT SEnal e oRRS kinsar el racepty v Clags
PI3K irkMidesh PE10yaRbEPE SctRARIIBYL Bl RbRRH-EipHdR¥eptdraPl @hd PI(4)P are

recept ors with a t%/rosn ne kinase activi ty or oncogene
known p@rwa@atss for hhs%ﬂ}’l el uClasgll PhEK pinglade PI3K/ (C2¢, 6B aneC2y

subtype$ ﬁi&ﬁ at aI zedrﬁﬂ ggnq%lﬁ ét%f ﬁ‘orﬁ%lgf‘ &qg{ &l t&ln? ﬁué UPhe substrate

assS a Su

| forclasggm?megle@lbﬁly be associated with cell prol [ feratl on

and carci nogenes i mmune di sorders and cqndi tions

Triis 416 6u 3P asaibalass I SUPLYPEhepbanmgst extgnsively fnvestigated to

date. The three subtypes of class Ia are heterodimers of a catalytic 110 kDa subunit and
regulatory subunits of 85 kDa or 55 kDa. The regulatory subunits contain SH2 domains and
bind to tyrosine residues phosphorylated by growth factor receptors with a tyrosine kinase
activity or oncogene products, thereby inducing the PI3K activity of the p110 catalytic
subunit which phosphorylates its lipid substrate. Thus, the class Ia subtypes are considered to
be associated with cell proliferation and carcinogenesis, immune disorders and conditions

involving inflammation.
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describes a series of condensed heteroaryl "&éfPfati¥dsV v v © 4«
wokisITave activity as inhibitors of P13 K apPdl/aBReB/003622

suppress cancer cell growmh. Summary of the Invention

5 1t has now been found thﬁt a series of novel purine

conpounds have activity as® inhibitors of P13K The

hi bj t l.ect t he 106. sub
OBV deerbes Aergtotopeinsed brlsril gedrelidt Al hgre
activityrds #ifibitd}s 6P PH RGhi whidhesuBpRESLEUncerehrbWih, Provi des a
conpound which is a purine of formula (1la) or (1b): O

N (lay R N 3%R2 N:] NRA Ra 10 O N Ra\ (Ib)

R\ - R3)2)mR2\ R a wherein 15 Rl and R2

S“ﬂ?%-ommg%yéﬁ&r with the Natomto which they are
HHas @b®heed f@mduRat Qfseﬁébeof n‘oOél| ;ﬁwne goﬁlpbmdsala(zé hajvityds
t. 1/ UP LVW i s) v 009/ 05371

inhibitopgqf RIBKo Jdrecrogpeunds exbll{n] qel;};tlvqty fqr ﬁhewpﬁ 108 sy;\btiyge of PI3 kinase,
over boﬁ_ﬂ)tﬁ&t &tksih %%I%%ZEEPI% t S\cZoﬂﬁ'{%)ﬁ gﬁéjpl%éénv F¥efifon provides a

contal nin ocyclic rin
compound which is a purine of formula (Ia) or (Ib)

[Oj
N
; N
R
>N —CRRk / |
R2 N Z

R4 (Ib)
\

N XN
R1\ N
_NTCR )7 \ |
R2 /
N N R*

wherein

R! and R? form, together with the N atom to which they are attached, a group of the

following formula (IIa):
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includes O or 1 additional heteroatons selected from

N, Sand O, the ring 5 being unsubstituted“bfY? #*¥" 7 v ¥ v v s
WG apsn517ue ed; (b) a 4- to 7-nenbered sat urat edPCT/GB2008/003622

N-cont ai ni ng heterocyclic ring which includes 0 or 1

addi ti onal heteroatons selected fromN, S and 0, the

ring being fused to a second ring selected froma 4-

to 7-menbered saturated N containing heterocyclic

ring as defined above, to 1fUMenbered 10

unsat urated heterocydf i a 5- to 7-nenbered :

saturated 0-contai ni hét erotyett+c ring, a 3- to 12-

menber ed saturated caybocycl € ring and an

unsaturated 5- to 12- d carbocyclic ring to form

a lic ring system the heteropolycyclic
P}WEJ E Féﬁfﬁ%ﬁrﬁ@“ﬂnsubst ituted or substituted; 15
(H) a 4a 4007~ ﬁeﬁbaresdatﬁﬁa&wmc@ﬂtahhﬁg)mtabeym ring which
heterocyclic ring which includes O or 1 additional

het er oatieshedes &l asdradditionahheteromoma gelectad fomnNch and O, the ring
further corrp constituent atons of -
the ri ng, rsugait}l] g“‘%%%%%&Sel ected from - (CR' 2)n

and - ( GRa-?t)) 7-@emﬁaeahaurwlﬂﬂ%ﬂtaﬁﬁﬂéﬂh&'erobﬁchc nng thCh

i ndependently H or Cl- C6 al k nis 11
0 or 1 apfdudesioord aélﬂltlpnalzft?tftrﬁ%tomé selesipd, érom lﬂgS and O, the ring

ositio e t _
D05 oup PoPEy SRE (A fid RlecRia 4R34 W oA sdefidted N
ri ng B icentaindng heterdeyobinirmgead dsfibadr abore] NS conit2anambered

heterocyclic . rin h.includes O or 1. additiqgunal . ..
ot or oatBitTa IRt ROHNRE S 18 emberid Sitfaled ) Spntaining
is a 3- hbRrdegclidBARA R 324 MERDELd SATRRAYGIIJyElid¥Eng #hd an
5- to 7 nenbéred saturated O-containing heterocyclic

ring or uasaurated 57 tovb2rivemdgrad cartjogyelicqimgy tolfom 7 hgteropojygyclic
2009/ 053716 PCT/ 8/ 00362

N- cont alr’ﬁllgl’? tﬁl& %ﬁ'g E(Tpogycly Eh lzcgn%%sygéefmﬁ Bg ggsou\? 5mut acqﬁ

of B an@u}Esmutael ng unsubstitut ed or substituted; or

one of RL and R2 is O - and the other of Rl

fd R2 iaststelTememiered é%ﬁl@t%thcentaﬂng heteroeyddig ring which

sat ur at [ :
Subst | Lt PUEACAEIRHRILED ST RIREAL S $heO il which
car bocy durtleer gomprisashiinding svmcmmbmbntt arvraslobthe rmg, a bridgehead

ﬁg? Ztr iog;é%(ﬁ}%@e&fc@arﬁ —éﬁk o)y & —E@% ﬂ%ﬁ?—&;ﬁﬂ - wherem each R’ is

independently H or C, — Cg alkyl, nis 1,2 or3, risOorl andsisQOor 1,

the remaining ring positions being unsubstituted or substituted; and
(d) a group of formula (IIb):
(IIb)

wherein ring B is a 4- to 7-membered saturated N-containing heterocyclic
ring which includes 0 or 1 additional heteroatoms selected from N, S and O
and ring B’ is a 3- to 12- membered saturated carbocyclic ring, a 5- to 7-

membered saturated O-containing heterocyclic ring or a 4- to 7-membered



substituted, a 4- to 12- nenbered saturated

het erocyclic group which is unsubstituted Ffds//7bB £W3/ U UJ DL
W@ awensI’ws ed and a Cl- C6 al kyl group which i SPCT/GB2008/003622

substituted by a group selected from a 3- to 12-

menber ed saturated car bocygl ic group which is

unsubstituted or 10 substifiuted, a 5- to 12- nenbered

unsat ur at ed rbocycl i V\:hJ ch i.S ubsti tut

or subsf‘?tt“@feéﬁ‘l'cﬁn lm%h%ezoc FBEds defisd ahous.cach 68 and B

het er ocgah%gng{bggﬁted\mlsgﬁgtﬂtﬁedjnsubst ituted or
substitute to 12-nmenber ed sat ur at ed

hlemmrcrfd%}candd{ igCot Cswtkiyt ind the ottenbER| and Bisselected from a 3- to

g#l—sﬁ%,rln g gd;turgte]idé:@{%gayll?l?czﬁgﬁ vls/%(;gzﬁlﬁsu&t%}ﬁ%r soabstituted as-
a0 h%@é@ﬁ&ﬁhrat&%o%u whidleis @hSubsBfiéddl dR substituted,
i ndependently H or Cl- al kyl V\,hl ch is unsubstjtuted

5 toulds memhesest m&n@rmd hetergeyaligasoup Whish i wsnbsityted or

sE3RRL b 3612 mRBah Sth R o BoRE BIOIRREHLA T\ pstibstinuted
bihsabltituedtanda (hs- Csalklyl pesug which hﬂubaitmedfby@‘oup selected from
indicates that two rings are joi ned together

¢ énivok?- Bsmperrd spguted ﬁHba%bjcé}e srﬂuprwm@h &t%bstlﬁtﬁe‘? Per m

f LIge d
RN Va1 LA Lo Bro gt 08
lisubsigeted ad §uh$anm®9 Sat?B2-Imenktbrened glsaullpatecbhetmeycrlrc group

hieg iEyrestien SE S e e Beemmbel BB D beyone

gloMpiwdddll ¥ wihstibstinabd 60 subbtifedure is the result. \Wen
any groug, ring, group, ring, substituent or noiety
er

wdf Onkar Berein is substituted, it is typi caIIy
Bl t Z or R5 as defl ned bel ow. A Ci- al kyl
%r%ﬁ%o}l;g ﬁfj H( 1’ or branched. A Cl-C6 al kyl group i's

Rilislsﬁﬁbﬂe& ﬁ@nm CO)YaR (E(UjNRz,gfamqgi ddhﬂk}e)m, 8MBNR;, , wherein
neth ethyl yl, n- buty sec- hutyl
tm jdentl g,}ggrpg &hlﬁ%{ RS sgpqgmgeq'i gr substituted; and
b
5?%&%?5@‘9 %‘f"q‘&? 1 52‘?’?‘%‘%%&@8& o Y, s T

@la ghrmbdepticalfyoacceptabip sat theteofil , et hyl, i-propyl, n
rLi/vo LUUV / UfJ J v f WD 2009/053716

PCT/ GB2008/ 003622 5 propyl, t-butyl, s-butyl or
Detailed dsdripg tionZ;ftheiﬂeactlbnd fromH, unsubstituted Cl-C6

kyl.,. hal
& Héqd&er%a b iciRiciecd” indi s 347 s o iageibr by =
common S6¥d betwbéd z@éﬂ:@ﬁpﬁag atofn&{ The ?e}ﬂ@gﬁro “fisé@Hindicates that two
CH(CF3) OH, C(CF3) 20H, - (CH2) gq7~~OR - (C(R6) 2) gOR
rings are {ik¢2))thrmgh a single common carbon atom, The term “bridgehead” denotes a

linking group, of one or more atoms in length, which connects two non-adjacent ring atoms.
In each of these three cases a polycyclic (typically a bicyclic) structure is the result.

When any group, ring, group, ring, substituent or moiety defined herein is substituted,
it is typically substituted by Z or R’ as defined below.

A Cy-Cg¢ alkyl group is linear or branched. A C;-Cg alkyl group is typically a C;-C;4
alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl or tert-butyl
group. A C;-Cs alkyl group is unsubstituted or substituted, typically by one or more groups Z
or R® as defined below. Typically it is C;-C4 alkyl, for example methyl, ethyl, i-propyl, n-
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5 (C(R6)2)qNR2, -Q(ON(R12, -(O(R§)2)gOONR2, -NR2, .
- (C(R6) 2) gNR2, - ( C( R6) 2) gNRC( O) R, (qRG)Z)rdefw
WO 3(0paR16 - S(O) pN(R) 2, - (C(R6)2) gS(O pN(R) 2, PmGB’)(RB/OO%ZZ
- ((R6)2)qO0C(O R, -OC(O N(R) 2i - (C(R6) 2) gOC( O N(R) 2,
-NRS(O pR, - (C(R6)2) g R3(0)5|0R - NRC(O N(R) 2,
(C(R6)2)gNRC(O)N(R)2 CN, °-N®2, =0, a 3- to 12-
d _sat ur at ed bocycl whi ch
bropy L, Sa BT L Ud- b ubst | tot 20, & 5. Lo 12-member ed

g sdiedied #6mId, &@ﬁ&%ﬁ&i cme’alk% hiafo, LOR ISR, | (to(Ré)g)qR; -

substi t ut ed, a 5- mber éd unsat ur at ed

CH,OR; e€Ex, odyao) 61-Gs diml R OB Al CERR, -(CR®))COR, -

CRBER R AR E RO RITOREA IR, CHag.

<C(R6)z%mbs¢(ﬂ)mﬁy (@tléomcommh NR, S(O(R%Q)ngem: )2)qNRC(0)R -

.. selected fromH £3-C cl oal
C® >zquR<aoJ>@Rne$@&dsmN@h KRS aBC R o1 oup

RO SRR B FUNBS N O ANSBR, -

NRC(O)N(m)Z,Ho@(Rﬁ)W(CBN&R)zI ON7-N@sgbeded 3sat 12- ammbered saturated
N-.cont ai_ni_n terocyclic rin 1 or, 2 and i s
carbocyglic ying whych %@%@stg@r rspbstity 6150 éﬁ’cf% %ﬁ@ &s%d

carbocy%ﬁ%ﬁqr is Rh&ubCtitufdd or Qﬁﬁs‘ﬁ%@d a S B‘ﬁaerﬁbe%ﬁﬁaturated
-C(ON(R6)2 and -N(R6) 2. R6, each of which is the sane

heterocyelicgrbtpwhivh ishesubstisuied oh aubstltmml angl qf-de d dimémbegedysapurated

heterocyeiicirpis §Pish i §1e5 i s Tiuity, Wi Shefvf isihdspendemyy
selected]fr@MFH | @1 E?(alﬂll:, CBIC, péycloalii ah@h 3btay12-tnetbefed a1 0@ hefdfoaryl

q% gé) substituted by hal ogen nay be
group, @emt@cbeugg mﬁeb ongibstitetedcer whéntwo grownsdh ajeabiaghed fo an

N som Yl B MU B - E bk QP i
heteroco¢liz, rinigyp i1 ot Diape qliwd,d @fZ)upS A preferred exanpl e of

BY Gunstoctba e - ot ROER | RS Ve A hap R, FAOIRS

6 a ¥ ¢
con' OBl 2, B T e o

one is plnesemba;a acgi cansubgtit@int G8 selkéted frogy B0 -Cs allpkandsti-€ utcycloalkyl,

bstituted, typically by one or nore groups Z or R5
andplsaf; rd%fl ned above. 30 A C3-Cl o cycloal kyl group may be,

K%alégl;éﬁfo@ﬁ% gréudr 6%, CY, B 1K PreferdBly itfs 1Y% bPBF.ORYCE,-Cs alkyl
cycl obutyl, cycl opentyl cycl ohexyl, or _c@ycl oheptyl .

group s ad by halpgérsmapbedensied Bythk jerm halsCi-Gs 8lka¥s M@aﬂh@ﬁans an

o R PR RSN i BPEE a0 o
preferatlToHARAE 08¢,A03w2 Zhre6h4ls geaipsn@dhrafemee exdnple of such a group is

7-menpered saturated N-containing heterocyclic ring
trifluorgipefhyly| | y contains one nitrogen atom and either an

Qdél-é' Oﬂl@dxy'&r@ﬁﬁ@lﬁ@ar%? bParthed ff‘ﬁsot'}bicﬁ’l'iy A @1-@1‘ylﬁdx9%up, for

example a methoxy, ethoxy, propoxy, i-propoxy, n-propoxy, n-butoxy, sec-butoxy or tert-

-

butoxy group. A C,-Cs alkoxy group is unsubstituted or substituted, typically by one or more
groups Z or R as defined above.

A C;-Cy cycloalkyl group may be, for instance, C3-Cs cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl. Typically it is C3-Cs cycloalkyl. A Cs-
C1o cycloalkyl group is unsubstituted or substituted, typically by one or more groups Z or R®
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heteroatons. It may be, for exanple, azetidine,
pyrrolidine, piperidine, piperazine, 5 norpholine,

W@ biodnsa7phol i ne or honopi perazine. A 4- to 7- neeHeB2@s/003622
saturated N-containing heterocyclic ring as defined
above is unsubstituted or substituted on one or nore
ri ng carbon atoms and/or of any additional N atom

ent in the ring. Exanples of suitable substituents
andh$ﬂ@ Wfe one or nore groups Z or R5 as defined above,
AN 187 herfrberad Kéf&a%moﬂﬁhﬁ% Hefer&dyeHe ﬁhgttwl@ﬂly%ontams one
substituted by a group 10 Z or RS as defined above
nltrogerspem dndeithgrmamiddstiopal N amm poaryOrps M@@dom affditiangl

ain het er cyc n Lt uted
heterou 3} Al e ot PlFian ki, 9oyt ookt Bt
morphoNhQ, tBioindi'phohHe ofNhéMmopibgragine) N N 15 F3C~ N (1ii) (' V)
N N2 V(l vi) WD 2009/ 053716 PCT/ GB2008/ 003622
17~ Ato Rrwq\bfaf: d ruaged(mvmylmng heterpgyrlic Ang as defined above is
unsubstftafZR BPEURAnAA M M ridye A arboR drdR SRR df alitifBnal N
a ns a ast one
atom present in the ring. Examples of suitable substituents include one or more groups Z or

R? as defined above, and a C;-Cg alkyl group which is unsubstituted or substituted by a group
Z or R® as defined above.
Specific examples of a 4- to 7-membered saturated N-containing heterocyclic ring

which is substituted as defined above include the following structures:

N

(ii)
—
(\ N e
N
30\/“\) C/
(iif) (iv)

- Yy
Uon e

V) (Vi)

®
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atomand 0, 1 or 2, typically 0 or 1, additiona
het eroatons selected fromO, Nand S. It is, 10 for
WO p@vassoeq tetrahydrofuran, tetrahydropyran, ORET/GB2008/003622
nor pholine. A 3- to 12- nenbered saturated carbocyclic
group is a 3-, 4-, 5-, 6- 8-, 9-, 10, 11- or
12- menber ed carbocycllc rlﬂg containing only saturated
bonds. It is a nonocyclic or fused bicyclic rin
system It is, for instance, a 3- to 7-nenber
saturated carbocyclic ring. Exanples include
but a cycl opent an cycl
'ﬁﬂe bi cyclic rj

g
such|rings |are fused togetjher. ecific
t012 menbered sdfurate
i clude the foll ow ructures: A

5- to 12-nmenbered unsaturated carbocyclic group is a
5-, 6-, 7-, 8-, 9-, 10, 11- or 12-nenbered

bocyclic ring containing at |easgyjgpe unsaturated
bond. It is a monocyclic or 20 fused bicyclic ring
system The group is non-aromatic or aromatic, for
instance aryl. Thus, in one enbodinent, a 5- to
12- menber ed unsaturated carbocyclic group is a 5- to
12- menber ed gFoup. Exanples of a 5- to
12xmenber ed unsat®rated carbocyclic group include
ene, ngpht hal ¢ne, indane, indene and
ht hat ene rings, or phenyl, naphthyl,
i ndany and €t r ahydr onapht hyl groups. The
group i s unsubstituted or substituted, 25 typically by

one or nore groups Z or R5 as defined above. Specific
Axartpl7esernbered M@dﬂcWM@ﬁGMﬁc ring contains at least one O

P 8/ 003 8 d t b |
atom angf )1 572 BBt e 4 B GRIN BE EOPRRRUP LTI, RS- T,
for inst&Hce Lt@trhlﬁyd?ofﬁrant RirdkydFEHREM, %Qeﬁh@ﬂ%bﬁ)hﬁﬁﬁ@ocyd ic

3 ﬁy S nDnocycllc or bicyclic. Exanples include

|12amgmherﬁﬂsﬁwat@@dmy0hmgogp U3+ 4- Indubst 8+ Gt.d@, 11-
or 12-m%¥1}b%%e§§gﬁngc%a r%l&ego% alfuﬁg &pslgmg’élte b(%d%u@t %a%or@gﬁﬁﬁ; or fused

bicyclid riigd si@deend. & i§,dbt idvtanee, aBF ucT-nicdtberdd éiturited tabowyetie rag.
unsat urated het erocyclic group is ab-, 6-, 7-, 8-
Examplgs inclugle cyqlopigpane; syclobuiane: exrlopantangyclahgxanezgd cycloheptane,
U t a
and oGl B in AR o PRSCL G, 4k R (Br SSBcic Sailes of a
3-to 12Hmmd3codd| satupated carbocylslic gmupancvludﬂgthsfelicnvmg Fimecturgs:oup
is non-aromatic or aromatic, for instance heteroaryl.
T , 1 n one enbodinent a 5- to 12- menbered
aturaI%E'heterocyclic group is a 5- to 12-nmenbered
heteroaryl group. The 5- to 12-nenbered unsaturated

Aes-ab Q2 edrhser€ll @isptuRRYd ERbodyelic goaphd £5-,6Ur7ays8-, 9-, 10, 11- or
t hi ophene, _pyrrole, pyrrol opyrazine,

12-menpier aghopyelin aRseontEpnEst astrdng .uﬁ&amrpgf:fi bendpliis #menagyclic or
fused bic Q?J sééteh‘? Ofdﬁbdrgoﬁ%y Hon- 8Jn§tlc gry L 8mat QR Rt i aryl. Thus, in

az TPy opyri
one embmhmzmﬂ, apyto mamlembered ninstuated, carbucykﬂmw;amlarﬁe to 12-membered

i m azo in yridin
aryl group. B%s o ag to 12-mem ereg saturate?i carbocyclic group include

benzene, naphthalene, indane, indene and tetrahydronaphthalene rings, or phenyl, naphthyl,
indanyl, indenyl and tetrahydronaphthyl groups. The group is unsubstituted or substituted,

typically by one or more groups Z or R’ as defined above. Specific examples of a 5- to 12-
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I m dazopyri dazi ne, benzi m dazol e, benzodi oxol e,
benzodi oxi ne, benzoxazol e, benzot hi ophene,
whem2053Ti@zol e, benzofuran, indolizinyl, isoxarGl/€B2008/003622
oxazol e, oxadi azole, thiazole, isothiazole,
t hi adi azol e, dlhydr0|n1dazg di hydr obenzof uran, 20
di hydr odi oxi nopyri di ne, ydropyrrolopyrldlne

membetg W Filso OB oo e P IR ek, "

t et rahydr obgnzof ur an, tetrahydrqu|noI|ne

5, 6,7, hydr o-i m dazo[ 1, 5- a] pyr azi ne,

5,6,7,% ahydr o-i m dazo[ 1, 2- a] pyr azi ne,

t hi enopyr azi ne, rimdine, pyridazine, pyrazine,
Aniagdigreup s i 5 @ | & msmbegadrasomatic carbreyghiegigups It 1s monocyclic or

bicychc g)trléos dﬁ'élﬁ(% @{en%g&%tdagﬂtﬁxﬁﬂ%rahésg 'Of/lgel éré p‘g L@Iglgosﬁfut&?or

substltueedafdihmamfe b§ arodppZ H2R’ aedefieeé dbeves aSpucificegkamples of an aryl
heterocyclic¢c group include the follow ng structures: N
group ingludanhe follonying steuchyrespy 2009/ 053716 PCT/ GB2008/ 003622

9 Hetergaryl is a 5- tg 12- nmenbered aronatic
heterggi;Lic gooy WRfch contains 1, 2, 3, or 4

het er sekegte rom0O, Nand S. It is nonocyclic
or bicyclic. Typically it contains one N atom and O,

A, 5-70 92-nibnatsteéd maﬁlrat@cemé@a}cwa‘gr Bated-{ 7980, 19, 11- or

and N. It may _be, for exanple, - to 7-nenbered
12- membared beterprygicoins coniaining py lpast pne gnsia&r@zt@fl beng anghattenst ene

heteroat!a?r{ &ﬁe%?é’ oxgrd)g@?nd qch%ﬂg ﬂ]ghgce};gng of ARYE b{ ggﬁc I%g system. The

Ions for a unsat ur a
group 1sheinemmytﬁé bEargfmatip. foAnétanttalleié}OaJﬁE nblarseth aretenitaidadent a 5- to
heterocyclic group is a 4-, 5-, 6=, 7-, 8-, 9-, io,
12- membered,pnsatuyate ﬁts@cxﬂwr%%n ity d2mmengbeger heteroar gtone. The
5-to 12]merﬁber§d uﬂgatlﬁ'a{% hEfeRR use ﬁ%ﬁﬁ&%@ fot eXarple '\furzfi‘lnﬁuo%hene

nDnocyc I C or Icyclic ring syst
pyrrole, Emwmpgmmfe pmﬁopmmtdumypw«mlopymyse pmolqwhddmle fndole,

1501ndo][aee?¥r§q_f{}glrp|g¥na}%o azinle r Lol wpw;ﬁ;&z& 1#(:r anyl,

yrazolblﬁ}rl' dasmer iiddze Ry [Iﬁi@i(iopyﬂizﬁﬁr inSidRfbpyFRHidEAE) ildidazopyridine,
onnrphol|no thloxa@¥ pi perazinyl,

1m1daqumllm bg@lm;dazo]gzbﬁniz ipale, b@n@qchmne benraxazelg) |

benzothao%glglg pl exrl%lo i c?l%zberpl):z%%a?{l 18d?1i1 %ﬁyg{)])}/a&b &?a?g%'i/@\(zld’lazole

thiazolé, iﬁbdﬁda@ld mlmhzolﬁdu@aﬂﬁmm@ksdlmy&bhﬁmnyhn
3-azabicycl o[ 4. 1. O]heptanyl

dlhydmé@amoeym){ lbywmxpé?guﬂ l@pﬂ%drfé’llrﬁ%%ﬂdé? diogolgpyridine,

yndm ﬁg ng ﬂrﬁ}grﬁyqﬁ]ﬂ{&ng tura tqglgn O%fdhﬁ@ k&aﬂgéﬂr?‘ggéig sa{ Br gtn :d

tetrahyqumn(dngeg:tetrahygiro:u@qumolmeA.S 67¢8- tbtmbydmﬂmmkiazaﬁll,ﬁr-a]pgmzme
as defined ,above

5,678 h ARl oA Y et TP Bacing yRrad e, Bridstipe. pgazine

triazine %af@%?fe%%&@t ¢he gﬁbﬁb '1§u19;[19§4i@utb§ oH§ifbdhkdd. HWipRAN9 by one or
substituted, typical one or nore groups Z or R5

more gragpmrébr Réas defnve ab@pegpefcnﬁc exampesed ack t@ 12~ membered unsaturated
heterocyc%lc group 1ncﬁ11de the following structures:
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20 saturated heterocyclic group include the foll ow ng

structures: F] r OOOGOCS O Exanples of a 4- to
wQa00emfsgied sat urated N-containi ng heterocycl i BCT/GBO08/003622

which is fused to a second ring as defined above to

forma heteropol ycyclic ring systeminclude a group

sel ected from azetidi ne, pyrrolidine, piperidine,

, hol 25 thi hal i . .
Rl a2 e L8P sl RECRGSEHs POuBeisbmiains 1,2
3, or 4 ﬁét&ﬁaﬁ&s%elfeues FronPOON&Nd BN Gt BeSMRyElidd Hisycliy.PTFcAlYy R
4- to 7-menbered saturated N-contai ni ng heterocyclic

containg ppgyNzatord end Ael 2ardvasidiiongl keterpatoms spheetsd friegn O, S and N. It may
be, for gx%%)tlél raast ?cg 7 qgén?beggé/ ﬁeéér%ax%ﬁ %m@?ﬁaﬁg f! 1§: @ltlte}t/eél ﬁ&% the

d ring atura

heteroafy] @ediip8 iilwdiddfig tirraboye listdf bptighsdfor £5 %012 member@insamchted
unsaturated heterocyclic ring. Typical exanples of the
heterocyedico@UR-i ng i ncl ude” 30 azetidine, pyrrolidine,

Q[ iy 6li ho
2981 B B R R 3 STREPIK 2 1.1
12- merﬁﬁH’ndeBét@ﬁﬁ&él&&ﬁ@whﬂh cpytaims|le?, 3, wr démtetcm,torpg/selchtmbfrom O,N
and S. I? ralrlgﬁgzylgﬁg/g %,B%ﬁl ra—:l;(lg HCéﬁy ] aZ| ne o eEaslh §ue Illjertcgrgc%lillc rings
includeN&it %E@m |liﬁﬁﬁ¥éﬁ' tb Sy, 't&i;dhl&gﬁ) fah ANEEaRydrothienyl,

pyrrol o[ 1, 2-a] pyrazi ne and

tetrahydsopyrayyly totr chwmrama'h pwndmoemosﬁ@bmb,u thiomoaphsiliag, thjoxanyl,
piperaziy}f nop P BEPEE AE RS SR BRI BBt Rispary
thiepan{d, o&z&Pin§1) Hidzepin(If Jhiazepinyl, dithianyl, dithiolanyl, imidazolidinyl, 3-
azabicyco[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, and azabicyclo[2.2.2]hexanyl. Spiro
moieties are also included within the scope of this definition. In one embodiment the
saturated 4- to 12-membered saturated heterocyclic group is a 4- to 7-membered saturated N-
containing heterocyclic ring as defined above, which is unsubstituted or substituted. The
saturated 4- to 12-membered heterocyclic group is unsubstituted or substituted, typically by
one or more groups Z or R° as defined above. Specific examples of a 4- to 12-membered

saturated heterocyclic group include the following structures:

rffjoyo@

Examples of a 4- to 7-membered saturated N-containing heterocyclic ring which is
fused to a second ring as defined above to form a heteropolycyclic ring system include a
group selected from azetidine, pyrrolidine, piperidine, piperazine, morpholine,
thiomorpholine and homopiperazine, said group being fused to a second ring as defined
above. The second ring is typically a 4- to 7-membered saturated N-containing heterocyclic
ring as defined above or a 5- to 12-membered unsaturated heterocyclic group. More typically
the second ring is a 5-, 6- or 7-membered saturated N-containing heterocyclic ring or a 5- to
7-membered unsaturated heterocyclic ring. Typical examples of the second ring include

azetidine, pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, homopiperazine,



10

15

O (g) Exanples of a 4- to 7-nenbered saturated
N-cont ai ni ng heterocyclic group as 15 defi ned” &§bdveé
wakiesi7nel udes a bridgehead group -(CR 2)n 0rPC’(/GR2®)3A003622
O (CR 2)S as defined above include
3,8-diaza-bicyclo[3.2.1 ]ogct ane,
2,5-di aza- bicycl o[ 2. 2. 1] he& ane, 8-aza- bicyclo[3.2. 1

) za b| clo
pymolel§RGIgL, BGOSR PP B AN DY aAgS detralydiptigp and
tetrahycﬂroﬂrﬁrgﬁ 3 lesdf Mdkieddfn % h&&%’)@i (ﬁtckk&@ﬁﬂﬁ@lué@ &ctahydro-
-oxa-7,9 2009/ 05371 2008/ 003622 11

yrrolobh %zbtvraczytcl and[ogtaBydrotpymotelAd-clmyeale Speaifiapsineplesorf the
heterop{a&k?cl%{g%’igml)irq{illlu#ég&yt g Nfriﬁllg lsﬁimﬁplqggzs f\|r cht l('lge;’ : (gl. ;\I H(]Ic\l )

10 Exanples of a group of fornmula (I11b) as defined
above include groups derived_ from 4- to 7-ngnbered
saturated N-containing het€ro o fc group a ey,

above ilch ig spiro- fugsed at pny available ring

LUVY /7 i

car bo to a 3 to 12{ nmenbefed saturate

ca id ring, typi a 3- to 6-

sat ur ahed—car bocycl i gl or to a 4- t er ed
sat urayed N-contai ni ng\hetengocyclic grou | es

NHz e a group selecte m 15 azetidin
pyrrolidine, piperidige and pi perazine whhch is
spiro-fused at a ring carbon atomto a group selected
from cycl opropane, cycl obutane, cycl opentane,

cycl ohexane, azetidine, , pyrrolidine, piperi|dine,

pi perazi ne and tetrahydropyran. The group ofl fornula
(I'ib) may, for instancey, be a group derivedNyom 3, 9-

di az o[ 5<5] undec ' '
2, 8f di azadpi ro[ 4. 5] decane of 2 7 20
di agaspi rd[ 4. 4] nonan

I b) i i

d (e)

(2

Examples of a 4- to 7-membered saturated N-containing heterocyclic group as
defined above which includes a bridgehead group —(CR’2),- or {(CR’;),-O-(CR’;),- as defined
above include 3,8-diaza-bicyclo[3.2.1]octane, 2,5-diaza-bicyclo[2.2.1]heptane, 8-aza-
bicyclo[3.2.1]octane, 2-aza-bicyclo[2.2.1]heptane, 3,6-diaza-bicyclo[3.1.1]heptane, 6-aza-
bicyclo[3.1.1]heptane, 3,9-diaza-bicyclo[4.2.1]nonane and 3-oxa-7,9-

9]

J

D
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HN N (i) (ii') 25 WD 2009/053716 PCT/ GB2008/ 003622

12 NHN N N(|||')(v') NNHHNNvV5 (V) N NHH
WO DNY/OB7® (vii') (viii') (ix") OXDN N O= N MN/GB208/003622

(x") (xi") (xii) OHN(xiii) Rais selected fromR

-C(ONR2, -C(OOR halo(ClL;C6)al kyl, -SR2R and
-SOZNRZ V\herel n 15 each Ris i ndependent Iy H or
diazabi éq?g aﬂ whi ch is unsubstituted or substituted.
1azabigyelo[ 383 11RORPE s 4l kyl which is substituted, it may be
Keeificled bt ¥ s thi %@H}P inélude tSfolo WS étﬁﬁﬂlr@sb ove.

Typically It is substituted by a group sel ected from

CN, halo, -C(ONR 2, -NRCOR, - , NR 2, -CF3,
-S2R , -NR SO2R OC(O)NRZ -DNR C(O

and N , Wherei c Nﬁ' IS indeg y H
or unpubst\ tluted Cl- 20 al WO 2009

PCT/ 03622 13 RAN i's |ndoI yl ¢ ichis
an i ed or gupsiitu The indgdy! P may be

N N
Jd P
H
N N
@) @) (f)

Examples of a group of formula (IIb) as defined above include groups derived froma -
4- to 7-membered saturated N-containing heterocyclic group as defined above which is spiro-
fused at any available ring carbon atom to a 3 to 12- membered saturated carbocyclic ring,
typically to a 3- to 6-membered saturated carbocyclic ring, or to a 4- to 7-membered
saturated N-containing heterocyclic group. Examples include a group selected from
azétidine, pyrrolidine, piperidine and piperazine which is spiro-fused at a ring carbon atom to
a group selected from cyclopropane, cyclobutane, cyclopentane, cyclohexane, azetidine,
pyrrolidine, piperidine, piperazine and tetrahydropyran.

The group of formula (IIb) may, for instance, be a group derived from 3,9-
diazaspiro[5.5]Jundecane, 2,7-diazaspiro{3.5]nonane, 2,8-diazaspiro[4.5]decane or 2,7-
diazaspiro[4.4]nonane. Specific examples of a group of formula (IIb) include the following

structures:

HN —N

@ @ir")
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l'inked to the purine core via any available ring __ . _ _ _ _ _
position. It may, for instance, be an indol-4:"yT,
WO p@ol0sB16/l , i ndol -6-yl or indol-7-yl group. TR@I/C&RI0$/003622
it is indol-4-yl or indol-6-yl, nore typically an
i ndol -4-yl group. 5 When sybstituted, the indolyl may

be substituted at one or e available ring
positions. Typically it bears a s htuent on the
b y—oef the indol i nstance, an

up is typicanNly s sfitutad—a%—the 5-,

~ An indol-5-yl group i
@iupstituted at the 4-, 6- or 7¢vposition, nore

typically at the 4- or 6-position. An indol-6-yl group
is typically substituted at
7- posjtN o typically
An_jndol»y7-yl gngup is typically ubsti tyted at the

4-, r \6- posytion, nore \ypic he 5- or
6- posi n the indolyl p bstituted it
y be substituted by a group (&’pr RS as defined

above. In a typical enbodi ment the indolyl group is
substituted by a group selected fromR, -OR
-S(O pR CH2OR, -C(O R, -CX2R, CF3, CF20H, CH
C(CF3) 20H, 15 -(CH2)gOR, -( NR2, -C(O N(R

-N(R (O R -S(OpN(R)2, - (O N(R) 2
- S , -NRC(O N(R) 2 [0, -N2 and
- e red heteroaryl grou taining 1, 2,(3 oN4

fined aboye i n~t&he definition of

@@%}her typi cal - embodiyygiAt the indolyl grouaxﬁs

ubstituted by a groug s€l ected from Cl- C6 al'kyl, CN,
hal o, -C(O NR2, hal o(Cl-C6)al kyl 20 such as CF3, NO2,
, NR2, C(OR SOR SO R SMXNR2 , NRC(OR, CX2
5- nmenbered heteroaryl group as defined above.

er nore bypi cal embodi ment the ind NL-or
stituted by 0 Skl ected from CN, o)
NR2, hal o(Cl%NHC—h as CF3, Q N—
NR2, and a 5-HBRrher hé€t eroaryl group c ni
dS In
25

a
R
1, 2, 3 or 4 heteroatons selected fromO, an
the afove enbodi ments R¥3 typically H or C’-"g6 :
al kyl . Typically the substituent on the indolyl group
is an el ectron-w thdrawi ng group. Wen the
substituent is @ 5-nmenbered heteroaryl group it may
be, for exanpl ¢ , thiophene, pyrrole,

i m dazol e, ' ri azole, tetrazole, oxazole,

i soxazol e, op azol e/N""thiazole, isothiazole, or

t hi adi azol e. Ae enbodi nent a substituted

i ndol yl group iédﬁp i ndol -4-yl group substituted at
the 5- or 6-position, in particular the 5-position,

R® is selgptediftonhB) «;(OQ)NRE)-KKQ)OR Grain(Ci-Clgpaikey], -SOsRzmESOgNR7 wherein
e R 5 RIS REOCC O M R OB B o0 when
C-Cs aRGTHWERRQO S{HAARERL it il be substituted by a group Z or R as defined above.
Typically it is substituted by a group selected from CN, halo, -C(O)NR’,,

-NR’C(O)R’, -OR’, NR’;, -CF3, -SO,R’ -SO,NR’,, -NR’SO;R’, -OC(O)NR",
-NR’C(O)OR’ and -NR’C(O)NR’,, wherein each R’ is independently H or unsubstituted C;-
Cs alkyl.
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IS substituted at the 5- or 6-position by halo, in
particular by F. Mire typically the indol-4-yl group

WO 20080516 t uted at the 5-position by hal o, in PCT/GB2008/003622
particular by F. The paraneter min fornulae (la) and
(Ib) is 0, 1 or 2. Typicalﬁj mis 1 or 2. Mre
typically mis 1. 5 1In forhulae (la) and (Ib), a 4- to

i 4R DROWGErRRS Mg oseporay o et g e ol aroup may be

linked t%alﬁé‘ﬁlﬁ’irﬁ%o% ¢iah{ thlﬁBlf:ﬂ?rIg%d%ﬁiﬁ' IFemAY,T8r in¥ah&d) be an indol-4-
inci udes 0 or 1 additional” heteroatons selected from

yl, indoi45-¥8, indal- @yl ¢r igdolt yhgroupre Figpicaly itiissndelrdaylkat indol-6-yl, more

het er ocy,c ouplnthe definitions of RL and R2 may
typlcallﬁémémgoq 0 lﬁo rmenbered heteroaryl group. A 5- to 12-

VendesuBstithied ahel iraoBd nﬁ@rﬂemmituted gt Griéorinfort BeailkBle ring
deflnltlons of Rl and may be a 5-.to 12- nmenbered

positiongr yiypigiallyit. bepts aowbstgh% an R keTgeng woieh Hfehe u&i))leamup For
1nstancé lag)mdd‘f‘ 4 ﬁ%ng{) 18 lrffbdlcc‘agfﬁﬁB?tﬁutfefi Qf'the Igo rg) Rl 93{) oﬂ emogz typically

perazin pyrrolidine,’
at the Sazﬂs-!pdsltlen Ahimﬁmlgr;d \gpoupsis tym&lﬂly?aubstmmedi atxhe 4- 6- or 7- position,

e R P8 AT B A bR . 5
_ | ya . .
A ol S o
substituted| DUBRE-) 5- G(RpositterCEBre typdcally-at therfber Gdbositipnr at ed
WRBThe e S B PhsYBe bt TR A IS

deﬁned%w@ St  tybRal @ﬁboﬁh&’ﬁ&hltﬁélhﬁdl,yl gﬂmplmmts@ﬂuwdr@ d g1o0p selected
ch is tetrahydrofuran, tetr?@édrodran or oxetan

from R fHOnBRB(ORRs (08, DB -G53 dHn CEIACHECE-OR, C(CF-);0H,

(o) SR R, ORAR . Y SO RRO RS, CHAONR
OC(O)NS{)b,nNQR)ngd)Zdr’]% wkca&)bgﬁgg}_ﬂt iHald, aﬂoghnma Sahkmberczad g?Ehmyl
group °88@H§?8|1 ﬂe?p éﬁ\ereyg%@p% éF’@Btefi%ﬁ‘? £ ﬁjr?aldg W%s 3 q are as
deﬁned%bgpm:jtﬁe HE‘E’[HQ% bt ! ad 'an9ﬂ1er t%wa%dﬁ%%eﬁtqg@fﬂa@fyl

N atomto which they are attached, a
substitufedteynd groep sélscted froma€ edCh atlod, dOY diale @f@)}ﬂh, MG(@\Fﬁé)alkyl

seh w%@d?ée£€°§gi RECRRAHE N, S SO RGP bR a5

membeted Hefdr4t d}B AR @abd ey Th aabdtkyd myk tﬁﬁcalsembodlment the

unsubstltute or substituted, an O-contaihing

indolyl grgupHs s@stlaltterdabwajgr@pn selacted EorEENdhapyCANR:, aabtﬁngs)alkyl

s, S SN O O B Al 22

heteroattmsC elected ffomUMN biidiS £ dnakie sbovs ebodidtentsal s twpicalty H or C-Cs
group is optionally substituted by one or nore further
alkyl. supstituents; PCT/GB /Uud / UUb Z L

Typically the substituent on the indolyl group is an electron-withdrawing group.
When the substituent is a 5-membered heteroaryl group it may be, for example, furan,
thiophene, pyrrole, imidazole, pyrazole, triazole, tetrazole, oxazole, isoxazole, oxadiazole,
thiazole, isothiazole, or thiadiazole.

In one embodiment a substituted indolyl group is an indol-4-yl group substituted at the
5- or 6-position, in particular the S-position, by CN, halo, -C(O)NH,, -CF3, -SO;Me, -
SO,NMe; or a 5S-membered heteroaryl group as defined above. Typically the indol-4-yl group
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WO 2009/ 053716 PCT/ GB2008/ 003622 15 Ph is phenyl; g
isOor 1; r is Oor 1 Het is a thiazole, imdazole,
w@ansd7eq pyrrole, pyridine or pyrimdine groR@I/GBR108/03622
group is 5 unsubstituted or substituted; and alk is
Cl1-C6 al kyl ene. Wen, in t{;4e above enbodi nent, the
substituent on group Ais 4- 7-menbered saturated

. N-cont ai ni ng_het.er o lic.group, Wi i S unsubst .t ut
i substipieq gt B Pr GEGROSPn PY ilppindariopiat Bygr JUBra PRy e dal-a-y
group iSRIbSHLRA at fHRB-PéRESPBY Rilo, iR pRRicLE BF. Nor phol i ne,
t hi onor pholine, 10 pyrrolidine, oxazolidine and
dhepardinater amia farmielae (18) andg(li)d810st o1 Ut Eypically mis 1 or 2. More
t icallsubstitut ed. When the substituent is itself
yP ¥l%§tli'tut ed, it is substituted by one or nore groups Z
B foRauRSs (AP hhd@p), aalb &y 82- mehberdsdtinatéd deteyody¥1i® Bfoulin the
..more groups selected fromCl-C6 al kyl, -OR10, F, .o
definitienspf Regnd fhavayi be Rd-0oi7smergbered sauatedibwentainipe ksterppycdic ring
“ 4. C . p i _ _
wich BT oCIRR RO ORIALAELAT om NS BRSEY, A t012,
membeted unsatutasddi Hetdreeyctic gidupain Hetdefinitiots bfRhamt Rimag &k act exl12-
frqom pi perazi ne [ i di ne, r phol i ne, rr.olidine,
el P oA S o iR o e
. j2 PE St _or nore groups
Aefinii YA AN e B Q1R e s o T 20, %I
trhire eantisdithensiof foxmiulasd(I4) ang (Ib),ypiscagroyp sdpesed Gamf r om
nomopBRAE BB B RS e US R S BT B RS yhih woup i
unsubst@iRdRr dubistutddEb Kokt diehore Graups selbctbd RoPl - Aka ANREX —S(0),-
i §,byrazole. \Wepn, in the above enbodiment, t

(@alk)-NRUR ¥ i rI&EL%S(@)z Ri 0950 A0} -alkiR ah @k Helo pmni-@c%N(R“’)z,
D81 ! -1 N .
NR-GRIGAC )RR O LELGENG ), NI CROIOR ™) CR D CFy 2 4-7-

memberd anmtasd Nicontunifg heteiocydit grofRiAich(OlmsubBitiiuied ok sutstituted, —
aN(CH3) - S(0)2 CH3 and - NH S(0) 2CH3. anpl.es of .the )
NRUR'S 0 CHRNEIk Y RiEh 3 A SUpseq prebptufed il Gontaining ing which

s vy ol G S S i
hexahydrivhi q(yGB)in@wiich)is tirdapstithteCep subsDuted-iand -NR’<(CR’;)—X, in
v - N(OFB) - C(OHB) 2-0(O) - NH2 and - N(CHB) - CH 2-C(O) - NH2.
Whieh: Evanpl es of the substituent -C(O)-N(RL0)2 include
each R'? {itllepd¥identtyd{ OF Mubbithted ©l-CAIINCH3) 2. Exanpl es of
the substituent Cé Rlz 2- CF3 include -CH2-CF3, -C(CH3)
each R’2s pdgpendantlyCH(ati@B )~ @rdkylExanpl es of 30 the substituent

R' and K& Qé %ﬁph%eh?%ﬁ%ﬁ%e e?lﬁé)?{]gn%l%)b ; yli xﬁlﬂgﬁ%ﬁ.{éﬁgﬁstituted, or

enbodi
R'! and Rt legéther forramvith the N atom to which they are attached, a 5- or 6-membered

saturated heterocyclic group;

R'*and R' are each independently selected from C,-C alkyl, —~S(O), R', alk-OR',
-(alk)q-Ph and -(alk)q-Het;

X is selected from C;-Cyg cycloalkyl which is unsubstituted or substituted, an O-containing
ring which is tetrahydrofuran, tetrahydropyran or oxetane and which is unsubstituted or
substituted, and a 4-membered saturated N-containing heterocyclic ring which is
unsubstituted or substituted, and which group is optionally substituted by one or more further

substituents;
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honopi per azi ne, piperazine, piperidine, pyrrolidine
and azetidine, which group is WD 2009/ 0537&@/68 U/ UUSb LY
WERMPBEZ008/ 003622 16 unsubstituted or substiPC/68209$/003622
one or nore groups selected fromCl-C6 al kyl, -S(0)2
R1, -S(0)2-(alk)q NRllRl?/\’S oxo (=0, -al k-COR10,
-(al k)g-Het, a heterocycl group, NR13R14, C3-Cl10
Xcloalkyl whi ch is unsubstituted or substituted, an
s Pt ai ni ng ring which is tetrahydrofuran,
qlsoogptrahydropyran or oxetane and mhlch i's unsubstituted
or substituted, and 5 NR (CR 2), i n which: each
risOorf10 is i ndependent Iy H or unsubsti t ut ed Cl1-C6 al kyl;

tis o0 Gk RO I oSl B B o v

unsubsta{nléulorg\ibsﬁhué@am]subst|tut ed, or Rll and R12 together
far with the Natomto which they are attached, a 5-
alk is CgfCs @ ered 10 saturated heterocyclic group; R13 and

Rt i PR P R P et

saturatel N-seitainirgthetarospclit gtalp vehich sainkybistiniteddr substituted, it is typically
bsti t ut or .substituted ntaj nin ring

a group b siselopied SaRyRIPERER e PIDSTNG A P SR B

pyrrohclf?t'ﬂad omo‘ﬁﬁuﬂe%n&' Bedifasdd dndtvAflctPs vhoutiUbsitatbd besibsBifed? When

nbered saturated N-containing heterocyclic rlp
the subsnimm1S| itselfignisstibged, s substitutedibis one ertraere msmldh as defined

roup Ls t onal |y substitute
sbove, By uRBL B aringit Erges shEfle o E-Coa Y ol BOf. and
=0, whérsineR °h ﬂdﬂﬂhﬁd VA Zk exarile) Alieseldeyed febh Qoﬁnbplperazme
pyrimdine group, which group is_ unsubstituted or

plperazgleugpmdm @y n@mombol@r«@é agetidineand is ppsubstituigdare

w8 O HR R 0 BB DSl
oxazohd;lne and azetidinkpthat grsﬁlabﬂﬂg angibsulptifitat orf$hbstitutdé by vae or more
sroups SEdAei R o MBI i 20 JR RS PHBCCIBeRLATBFiGS
typlcall%Xé:lE&Ed ﬂ'b?lepl@é}gmﬂg ? eqcegx'dﬁﬁ: Wk 1ihe asdRRtiliingt ed by

I ned’ above, the paraneter r i's
anaal the/abibve Ambedinygni,dbé sqbsstmbsttort groenl Ay -(alkgy-He q is

fro cyclopropyl cycl obutyl,
typlcauyﬁll@%g EBi%py!, - NH cycl opropyl, -NHCH2 30

Waieh %B)tﬁié fHove %ﬁ]‘bbdltﬂdﬂk"‘tﬁ@idb@ﬁﬁl@ﬁﬁdgraﬁb’ A.is a hexahydrothiopyran

-NH-CH2tetrahydropran - NH-
ring which is substituted, it is typically a oxohexahydrothlopyran ring.

In the above embodiment, examples of the substituent -NR'°-S(0), R'? include
~N(CH3)-S(0), CH; and -NH-S(O),CHs. Examples of the substituent -C(R'®),-C(O)-
N(R'?), include -CH,-C(O)-NH, and -C(CH3),-C(O)-NH,. Examples of the substituent
-NR"’-C(R'%),-C(0)-N(R"), include -NH-C(CH3) ,-C(O)-NH,, -NH-CH,-C(0)-NH,
~N(CH3)-C(CH3) ,-C(O)-NH; and —N(CH3)-CH ,-C(O)-NH,. Examples of the substituent
-C(0)-N(R'?, include -C(0)-NH,, -C(O)NH(CH;) and -C(O)NCH;),. Examples of the
substituent -C(R'®),-CF; include -CH,-CF3, -C(CH3),-CF3 and -CH(CH;)-CF3, Examples of
the substituent -C(O)OR'® include -C(O)OH and —C(O)OCH;,

In another embodiment of formulae (Ia) and (Ib), A is a group selected from

homopiperazine, piperazine, piperidine, pyrrolidine and azetidine, which group is
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t et rahydr opyranyl and azetidinyl. Specific exanpl es of
such a group A include the followng structures: WO
WQe9INEBBY 16 PCT/ GB2008/ 003622 17 N ON N (iBCY/GB008503622
(iii) (iv) 10 In another enbodinment A is,a group
sel ected from pi perazi ne, gdperi di ne and pyrrolidine,
whi ch group IS unsubstitut or substituted by one or
| ected from Cl-

unsubstiteed o8 sybshfuted goteror m%fﬁ@f%%)se Rord G oCs gt S R,
—S(O)z-g%) Imz“ﬁ@t 8&&&@' ¥£1k£t§1@'l9 Tﬁmoéﬁlyﬁyr&lb —ARPRY,

s H of |ch|s unsubstltuted R11
C3-Cio epretbaliiy? winich @aotuhshqumdebﬂtwed. ah&2-centainingning whigh is

o, B RBRAA Sl P

-NR’—(ERCHEXe6h which: or 6-nmenbered saturated heterocycl iC
roup; R13 and R14 are each |ndependently seI ect ed

each R&rlémcf@memd@n%y Khar, uns'S{seyuzeq@o s alkiL OR10, - (al k) g- Ph
> | henyl; gisOor1; Het is a
eaChRqEﬂldeé%th?xnﬁeaog ﬁkfﬁt ol e, pyridine or pyrimdine
1 and ®'batp ,eandJSpegdénlb' selected frnb Bt dndud,e0s alkylswitish istuniselsktituted, or
is Cl- al kyl ene. I n one as

R and {1 ioRethe{OpP oy T A1S ™ SkoShSouah ey GHF 1R i 8 Spembered

turtﬁ‘?l'é (Ib): prT/r,RVA /' n 036; WD
5 aezoo%%sng’)opg‘r/ GB2008/ 003622 18 O N (ia) _
R"* and R'* are each independently selected from C;-Cs alkyl, -S(0); R'°, alk-OR'?,

-(alk)q-Ph and -(alk)q-Het;
X is selected from Cs-Cjo cycloalkyl which is unsubstituted or substituted, an O-containing
ring which is tetrahydrofuran, tetrahydropyran or oxetane and which is unsubstituted or
substituted, and a 4-membered saturated N-containing heterocyclic ring which is
unsubstituted or substituted, and which group is optionally substituted by one or more further
substituents; '
Ph is phenyl;
qisOorl;
risOorl
Het is a thiazole, imidazole, pyrrole, pyridine or pyrimidine group, which group is
unsubstituted or substituted; and
alk is C;-Cg alkylene.
In the above embodiments, the group A may also include one or more further
substituents in addition to those specified, for instance a group Z or R’ as defined above.
When A in the above embodiments is a group selected from homopiperazine,
piperazine, piperidine, pyrrolidine and azetidine which is substituted by ~NR’~(CR’2)—X as
defined above, the parameter r is typically 1. A is typically substituted by a group selected
from cyclopropyl, cyclobutyl, -NH-CH,-cyclopropyl, -NH-cyclopropyl, -NH-CH,-
tetrahydrofuranyl, -NH-tetrahydrofuranyl, -NH-CHj,-tetrahydropyranyl, -NH-
tetrahydropyranyl and azetidinyl. Specific examples of such a group A include the following
structures:



10

15

20

25

RR N2 RNRA RAO N R\ (Ib) R NN N-~C(R3)2)m
R2 NNR4 wherein RL and R2 form together with the N
w@e@asiehi ch they are attached, a group of tPEI/GB2008/003622

following formula (Ila): D(Ila) N in which Ais
selected from (a) a 4- - menber ed saturated

N- cont ai ni ng heterocycllc ]rl ng which includes 0 or 1
addi ti onal heteroatons selected fromN, S and 0, the
ring being 10 unsubstituted or substituted; (b) a 4-
to 7- menmber€thsatdr ated N-containi ng heterocycllc ring
whi ch in€ludes™ or 1 additional heteroatons sel ected

, the ring being fuse _8€cond
roma 4- to X-nenmberdd satufated
het er ocycl i \Ng as defined|above, a 5-

0 12-nenbered unsaturate ring, a 5-
to~# nmenbered saturated 0-contai g erocyclic
(i) ng, WO 2009/ 053716 PCT/ GB2@uwB/ 003622 19 a 3- to 12-
menber ed saturated carbocyclic ring and an unsaturated
"5- to 12- nenbered carbocyclic ring to forma
het er opol ycyclic ring system the heteropolycyclic
ring system being unsubstituted or substituted; (c) a
4- to 7-nmenbered saturated N containing heterocyclic
+Hag which includes O 5 or 1 additional heteroatons
ect edATogN, S and 0 and whi ch AUNNET

(iii) @iv)

In another embodiment A is a group selected from piperazine, piperidine and
pyrrolidine, which group is unsubstituted or substituted by one or more groups selected from
C)-Cs alkyl, —S(0); R'?, —8(0),-(alk)-NR''R'?, ox0 (=0), -alk-OR'’, -(alk),-Het, a
heterocyclyl group and -NR' *R' in which:

R isHor C,-Cs alkyl which is unsubstituted;
R and R'? are each independently selected from H and C;-Cg alkyl which is unsubstituted, or
" and R together form, with the N atom to which they are attached, a 5- or 6-membered
saturated heterocyclic group;
R!*and R' are each independently selected from C,-Cs alkyl, —-S(0); R'?, alk-OR ',
-(alk)¢-Ph and -(alk)q-Het;
Ph is phenyl;
qisOor1;
Het is a thiazole, imidazole, pyrrole, pyridine or pyrimidine group, which group is
unsubstituted or substituted; and
alk is C,-C¢ alkylene.
In one aspect, the invention provides a compound which is a purine of formula (Ia) or

(Ib):
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10

15

conprises, linking two constituent atons of the ring,

a bridgehead group selected from-(CR 2)n- BAB/GR MNR 7 N 3 g
WO ¢R02I710- (CR 2) S wherein each R is i ndepenB&nGBooBI003622

or Cl- C6 alkyl, nis 1, 2 or 3, r is Oor 1 and s is
O or 1, the remaining ri posi tions being
unsubstituted or substituted; and 10 (d) a group of
formula (11b): (I1b) ECJN wherein ring Bis a 4- to
7- menbered saturated N-containi heterocyclic ring
whi ch includes O or 1 additfi onal |heteroatons sel ected
fromN, Sand O and ring B is 3- to 12- nenbered
saturated carbocyclic ring, to 7 15 nenbered
saturated O-containing hetero cliﬁ ying or a 4- to
7-menbered saturated N-contai|ning %eterocyclic ring

as defined above, each B' being
unsubsij tuted or substytutdgd; or %ne of RL and R2 is
Cl- C6 alhyH—@ewl), t her Fs a 4 to 7-nenbered
saturgked N containin 0 (C ring as defined

above or a Cl- C6 al kyl NgroupM/mi ch™®%s 20 substituted
by a 4- to 7-nenbered gaturated N-containing

het erocyclic ring grour® as defined above; m sO, lor?2;
R3is Hor Cl1-C6 alkyl; Ra is selecfed fromR,

C(O NR2, hal o(Cl1-C6)al kyl, SO2R, , Wherein each
Ris 25 independently H or Cl- al kyl| which is
unsubstituted or substituted; anfl R4 i g an indole

group which is unsubstituted or suistituted; or a
pharmaceutically acceptabl g salt th reofIbSpecific
exanpl es of conpounds of t i nventifon i%& ude those
listed in Table 1 PCT/ '"o7n.Qgin n 6 2 2 W

2009/ 053711 PCT/ GB2008/ 0036 Table 1
Conpound Str ] 1 {
| - [ 9- Et hyl 7@<{ 1+ i ndol 2%yl \\6-

N N R*

wherein

R! and R? form, together with the N atom to which they are attached, a group of the

following formula (IIa):

(11a)
A N—

in which A is selected from:

(a) a 4- to 7-membered saturated N-containing heterocyclic ring which includes 0
or 1 additional heteroatoms selected from N, S and O, the ring being
unsubstituted or substituted;

(b) a 4- to 7-membered saturated N-containing heterocyclic ring which includes 0
or 1 additional heteroatoms selected from N, S and O, the ring being fused to a
second ring selected from a 4- to 7-membered saturated N-containing
heterocyclic ring as defined above, a 5- to 12-membered unsaturated -

heterocyclic ring, a 5- to 7-membered saturated O-containing heterocyclic ring,
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nmor phol i n-4-yl -9H purin-8- N yl net hyl ] -pi peridin-4-yl
} -dinmethyl NN Namne NH N2 ~ O{

w@2q09/087e/1 - 2- (1H i ndol -4-yl)-6- -N CN~ PCT/GB2008/003622

nor phol i n-4-yl -9H purin-8- ylnmethyl] -pip eridin-4-yl

} -dinethyl- amne NN N \ NH JNI / F 3

9 Ethyl 2-(5-fluoro-1Hindol-4-yl)-8- N (0)

[(S)-1-(he dro-pyrrolo[, 1,2 N. .

] v &3t B e oSl bt ing o an ppsaturated 5-to 12
4-y| - Bldmidefedt@rbokydint g b formfta heteropolycychc ring system, the

9-Ethyl -8-[(S)-1-{hexahydro- N (0)

pyr r ohefpropolyaygierng systemybejngsursybgtitated Ry substituted;

R A B N b A b

8 ( 4- bz Ehddltional hiferdatddgy setbicted! frothN, S and O and which further
yl met hyl ) -9-et hyl - 2- (5-f| uoro-1H
i ndol compisesdinking il Gopsttucnt atpma\pfshe ring a krifgeheadgiqup

selected from —(CR’;),- and (CR’2)-O-(CR’;)s- wherein each R’ is
independently H or C;— Cs alkyl,nis 1,2 or 3, risOor 1 andsis O or 1, the

remaining ring positions being unsubstituted or substituted; and
(d) a group of formula (IIb):
(Iib)

B' C B N—

wherein ring B is a 4- to 7-membered saturated N-containing heterocyclic
ring which includes 0 or 1 additional heteroatoms selected from N, S and O
and ring B’ is a 3- to 12- membered saturated carbocyclic ring, a 5- to 7-
membered saturated O-containing heterocyclic ring or a 4- to 7-membered
saturated N-containing heterocyclic ring as defined above, each of B and B’
being unsubstituted or substituted;

or one of R! and R? is C; - Cg alkyl and the other is a 4- to 7-membered saturated N-

containing heterocyclic ring as defined above or a C; — C¢ alkyl group which is

substituted by a 4- to 7-membered saturated N-containing heterocyclic ring group as

defined above;

mis0, 1 or2;

R? is H or C,-Cs alkyl;

R? is selected from R, C(O)NR;, halo(C,;-Ce)alkyl, SO,R, SO,NR;, wherein each R is

independently H or C;-Cs alkyl which is unsubstituted or substituted; and

R* is an indole group which is unsubstituted or substituted;

or a pharmaceutically acceptable salt thereof.

Specific examples of compounds of the invention include those listed in Table 1



NNF 6 0 9-Ethyl-2-(5-fluoro-IHindol-4-yl)-6- O
nor phol i n-4-yl - 8- (4-norpholin-4-yl N ﬁm/cn mie /N N3G22
weerEensdin- 1-yl met hyl ) -9H purine NJ N N N N PCTAGRRO08MD3622
| / F 7 0 9-Ethyl-2-(1Hindol -4-yl)-6-
Oror phol i n-4-yl - 8- (4-norp in-4-yl N
pi peri di n-1-yl net hyl ) -9H ine ENN'" NN~N\ NH NN
I/ J 8 ~O\ 2-[9-Ethyl-2-(5-fluoro-IHindol-4- 1" Jl
below: vy . 6- ror phol i n- 4-yI - 9H purin-8- N
ylmethyl]-1,2,3,4-tetrahydro N N N isoquinoline NH

NDNF 90\ 2-[9-Ethyl-2-(1Findol-4-yl)-6- )
dablpfol i n-4-yl -9Hpurin-8 N
Al et el ] | La o ] A__+ + Iaar el NNl N3 H | - H
118t =17z, 0, 4- tettranyatro— NG L IN TSogqurmortne—]
ggmp"ﬁﬁd SPRIGEUEE 5 5009/ 053716 PCT/ ¢ 8/003622 22
1 o 0 - {1-[9-Ethyl-2-(1 H-indol-4-yl)-6-
z [ j morpholin-4-yl-9H-purin-8-
N ylmethyl]-piperidin-4-yl}-dimethyl-
N N Xy _ amine '
</N | > NH
N
A
2 / o {1-[9-Ethyl-2-(1 H-indol-4-y1)-6-
—N [ j morpholin-4-yl-9H-purin-8-
z \/ N ylmethyl]-piperidin-4-yl}-dimethyl-
amine '
</Nf\/ NH
N
_
F
3 o 9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-8-
(\N [ j [(S)-1-(hexahydro-pyrrolo[1,2-
.,,,,Q——> N a]pyrazin-2-yl)methyl]-6-morpholin-
H N N SN 4-yl-9H-purine
Y
N N/ NH
_J
F
4 o 9-Ethyl-8-[(S)-1-(hexahydro-
(\N [ j pyrrolo[ 1,2-a]pyrazin-2-yl)methyl]-2-
4‘3 N (1H-indol-4-y1)-6-morpholin-4-yl-
H N N SN 9H-purine
e Vs
N7 NH
A




10 2- {4-[9-Ethyl-2-(1Hindol -4-yl)-6-
nmor phol i n-4-yl -9H purin-8- H2ZN N ON)

W@ eweossrig - pi perazin-1-yl} isobutyram de N N PET/NB20MBI003622

_XI''I NN 11l 8-[4-(3,3-Difluoro-azetidin-l-yl)- N
pi peridin-1-yl methyl ] - 9e?‘ -2-(5- ~i
fluoro-1Hindol -4-yl) - 6- hoI|n4\NNyI 9H-purine
—— NN+ F 1218 {433 D'fl'og§4 ;ﬁlpl'ylplﬂerfdm
5 . . -(4- - = -1-
J pilpgriydin- | -ylgethyl]-9-ethy|
i nddl -aNyl ) - 6- morphl i n- 4- yI - 9H- | XiethyDrd-gihylen(? #@0{?@1{-
Ni§ F 31 2 -[ 9- Et hyl - 2- (lsdq’ll"hbﬂr)rﬁmpmhph%)l
4-yl|) - 64norphol i yl - purin-(gpuriel - /N1 ~N -NH
yl }-lacet deNI N~ F [H2N 14 (|
2-{4- 9- Et hyt=X2- Axy!l)-16- N
mor ghol i n- 4-yl NOHN .
yl mat hyl ] - 2, -2Jd| nmet perazin- | ~N ~N
yl }-lacetam de N NH OS H2N
6 o 9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-
O 0o morpholin-4-yl-8-(4-morpholin-4-yl-
N [ j piperidin-1-ylmethyl)-9H-purine
o
:/N | = NH
N
_J
F
7 o 9-Ethyl-2-(1H-indol-4-yl)-6-
O o) morpholin-4-yl-8-(4-morpholin-4-yl-
N [ ] piperidin-1-ylmethyl)-9H-purine
O
\_</N | P NH
N
_
8 o 2-[9-Ethyl-2-(5-fluoro-1H-indol-4-
[ j yl)-6-morpholin-4-yl-9H-purin-8-
N ylmethyl]-1,2,3,4- tetrahydro-
N N N isoquinoline
T O
N
_
F
9 O 2-[9-Ethyl-2-(1H-indol-4-y1)-6-
[ ] morpholin-4-yl-9H-purin-8-
N ylmethyl]-1,2,3,4-tetrahydro-
N N f” | isoquinoline ’
— 1)
N N/ NH
_J
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23 15 ~~ 8-[9-Ethyl -2-(5-fluoro-| Hindol -4- N
W@ R009@53T06¢ phol i n- 4-yl - 9H puri n- 8- ~i PCT/GB2008/003622
yl met hyl ]-2, 8-di aza-spiro[4.5]decan \N ~N NH 3-one N
NNI ~0(\ F ,NH 16~ -
8- 9- Et hyl - 2- (1H- i ndol - 4- y?z) 6- N
QLl

mrnhaol A_z] npt
TToT r..IIUI I g y IrHul I II U yl ||Ul. .
10 4.9 acar. N ~ N __Db.NH 3-one r?y {‘ir[%EﬂilyT ?@I?’ﬂﬁd%z‘;’yp‘@
1- { 1- yl - 2- ‘gl-l-}]jndol 4- y||)ym@PRplin-4-y 9H-Puﬂn
nor FH'&INl n- - H- 8- vyl net nglm}:tllp!l]p@wra!lﬁ-wl}t}
- azgti di n- ne NN | NH N | iggbutyrpmide {
1-[ 9- Et hyl - 2” 5- DN doI-
11 o 8-[4-(3,3-Difluoro-azetidin-1-yl)-
[N] piperidin-1-ylmethyl]-9-ethyl-2-(5-
N A fluoro-1H-indol-4-yl)-6-morpholin-4-
—~ f\/"‘ “\t yl-9H-purine
N N N
¢« FIS
N
A
F
12 0 8-[4-(3,3-Difluoro-azetidin-1-yl)-
[Nj piperidin-1-ylmethyl]-9-ethyl-2-(1H-
N f indol-4-yl)-6-morpholin-4-yl-9H-
ah e purine
Nﬁ(& N ,)\(S\NH
N
A
F
13 0 2-{4-[9-Ethyl-2-(5-fluoro-1H-indol-
[Nj 4-yl)-6-morpholin-4-yl-9H-purin-8-
N ylmethyl]-2,2-dimethyl-piperazin-1-
N /_(/N :(:/N “\H yl}-acetamide
0 @& \ Ig
>_/
HN
14 o 2-{4-[9-Ethyl-2-(1 H-indol-4-yl)-6-
I: j morpholin-4-yl-9H-purin-8- .

ylmethyl]-2,2-dimethyl-piperazin-1-

/_quN =\H yl}-acetamide
(—N N7
Nefaae




N J 4-yl)-6-norpholin-4-yl

-9H purin-8 /

YW I/ W TITV 7/

yl met hyl ] - pi peridin-4-yl}-azetidin-2- \ ~N NH oné N Q

wWoe20498537¢© 19 | 9- Et hyl

-8-[4-(3-fluoro-azeti di PET/GB200B/03622

N J piperidin-21-ylnmethyl]-2-(5-fluoro-

1H i ndol
< NF ' pFI LI/ WNsr..r

PC] / cB2008/ ﬂﬂQR’)’) 24 ’)O_!

-4-y|)-6-rmrpho|irb-4-

-9H / ~N NH purine N Q

r WO 2009/ 053716

A =/=AvAvAv)mavava>av)

15 9- Et|hyl - 8- [ 4- (ﬁg uuoro- azet i di n-|I&{A-Fthylg2-(5-fluoro-1H-indol-4-
pi peri di n- 1-yl megHyl | - 2- (1H i ndgI¥ih6-merpholin-4-yl-9H-purin-8-
yl ) 46- mor phol iyn- %I - 9H puri ne N ylmethyNi3.8djaza-gpipo[2pidecan-
9-[9- Et hyl ,2—((5 fINuorG\, i ndol -|B-one
yl ) -{6-no ol NA-8Z purin-8- Ne N - NH
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H
16 0 8-[9-Ethyl-2-(1 H-indol-4-yl)-6-
[Nj morpholin-4-yl-9H-purin-8-
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— f” =\ 3-one
;N 8 N/
07N
H
17 0 1-{1-[9-Ethyl-2-(1 H-indol-4-y1)-6-
[Nj morpholin-4-yl-9H-purin-8-
N ylmethyl]-piperidin-4-yl} -azetidin-2-
—~ fN N one
N C N/
T\
o
18 0 1-{1-[9-Ethyl-2-(5-fluoro-1H-indol-
[N] 4-yl)-6-morpholin-4-yl-9 H-purin-8-
N ylmethyl]-piperidin-4-yl}-azetidin-2-
—~ fN _ NH one
N NN\
¢ 7,
L
o}
19 0 9-Ethyl-8-[4-(3-fluoro-azetidin-1-yl)-
[Nj piperidin-1-ylmethyl]-2-(5-fluoro-

1 H-indol-4-yl)-6-morpholin-4-yl-9H-
purine

LY A N
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0 9-[9-Ethyl-2-(5-fluoro-1H-indol-4-
[ j yl)-6-morpholin-4-yl-9H-purin-8-
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N
ﬂ’NfN “\H spiro[5.5Jundecan-3-one
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\ Fjé
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o 9-[9-Ethyl-2-(1H-indol-4-yl1)-6-
[ j morpholin-4-yl-9H-purin-8-
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N
ﬁ(’Nle %”\NH spiro[5.5]undecan-3-one
N N N/

HN O
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o]
0 1-[9-Ethyl-2-(5-fluoro-1H-indol-4-
[N] yl)-6-morpholin-4-yl-9H-purin-§8-
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(R) - @mu

-6- NJ
rmrphol 4-y| - in-8 N
yl mgt hy{'] - oct ahydro-pyrazino[2,1- /~\ | NH
c][1, 4]dvxazine | HN- NO V\D 2009/ 053716
PCTHHEB2008/ O”’m"" 34—70
77 {4-[|2- (5-Fl uoro i ndol - 4- y| ) - 6 3-{-[9-Ethyl-2-(5-fluoro-1H- indol-
nor ghol i n- 4-yI - ghﬁbur i n-8- 4-yl)-6-morpholin-4-yl-9H-purin-8-

ylmethyl]-piperidin-4-yl}-oxazolidin-

@J s T [

78 0 3-{1-[9-Ethyl-2-(1 H-indol-4-y1)-6-
E j morpholin-4-yl-9H-purin-8-

ylmethyl]-piperidin-4-yl}-oxazolidin-

N
/—«NfN \n 2-one
N N N/
¢ )

N
bs
79 1-[9-Ethyl-2-(1H-indol-4-yl)-6-
oENj o morpholin-4-yl-9H-purin-8- -
ylmethyl}-4-morpholin-4-yl-
piperidine-4-carboxylic acid amide
L<f §
80 1-[9-Ethyl-2-(5-fluoro-1H-indol-4-
O[N] o yl)-6-morpholin-4-yl-9H-purin-8-
[ j ylmethyl]-4-morpholin-4-yl-
HN N piperidine-4-carboxylic acid
N
¢

N-X

N —
y
f\, NH
NN
_J

F




N N yl met hyl ] - pi per azi n-

i sob

WQ MP@S:(71(H- | ndol

|sob
1-[9-

4- \ll\-G rmrnhnlln A._\/I

I -yl }
HNDF OH2N 71
-4-yl)-6- N norph
yl met hyl ] - pi perazin-I-yl}-
utyramde NJ / O H2N 72 d
Et hyl - 2- (5-f1 uoro- | H9 ndol -

oB- n||r| n

utyram de

NTN N NH

() 2- FLIJUB Vv /

ol i n- 4-yl - 9H PUF/GB2®S/003622
~N) HN 1 NH
2- ({

N

Q N N

81

G {1- [§ Ettiyl-2-(1H-indol-4-y1)-6-

yl melt ] azet i dby- 3- yl}- mst hyl
ani no)( 5‘ thylﬁ jopl onani de = NHRQrpRolin-4ny1s9 H-gunin-§-
2- ({] 1-[Q- Bt hyl -3~ (1H- i ndol - 4- y| || Ylgetiyl]-piperidin-4-yl}-N-methyl-
mor phol i "Jﬁ(_yé"l uriR- 8- yl met fmbthhnesalfenandide- 3 -yl
} -methyl |, - N LMb) - 2- net hyl - propi onam de O
NH2~ N )-N 74/ 2- { -(5-Fluorjo-1 Hindol-4-yl)-9-
NHZY (2- hydroxy ethy - 6- rmrpholin-4-y|- < N
82 I TUg bll/ 8- yl met ﬂyl J - pl per azin-1F -{'1D]’_9'-\Estﬁlyl-2—(5-ﬂuoro-lH-indol—
yI}-fi sohut Vr am f%j ~N = N\ NH 11 Fyiy.6-morpholin-4-yl-9H-purin-8-

wfﬁ

ylmethyl]-piperidin-4-yl}-N-methyl-
methanesulfonamide

and the pharmaceutically acceptable salts thereof.

A suitable synthetic strategy for producing a purine of formula (Ia) or (Ib)

employs the precursor carboxaldehydes of formula (IIIa) and (IIIb):

.

(llla)

Cl

) N X
L
Ra\ (lb)
o N Xy
A

U v vy




HO 75 { 1-[2-(1HIndol-4-yl)-6-norpholin- N)
4-yl -9H puri n-8-yl net hyl ] - pi peridin- 4-yl }
WO eioges3tys -amine NI ~N NNH N HN -N PCT/ GRROORBR008/803622

6 2 WD 2009/053716 PCT/ GBZOOS/ 003622 35 76 ) {

1-[2-(5-Fl uoro-1Hi ndol - Q’J) 6- N

nor phol i n-4-yl -9H puri n-8

yI nmet hyl ] - pi peri di n-4-yl}-di rrethyl- / \N N NH am ne cN
HN N~ -N77 ~ 3- { 1-[9-Ethyl-2-(5-f] uoro-1H.ndol -

Rearting from these prrsursarsAhy FY@P*FSWWIEQS eTiprREEni qither order,

reductlvad E{itll(q‘l %d%f ﬁ(e{llyg ug?ﬁ?&l e'd?\Sﬂzukl Npe) bobs-bodi¥ing 18 6on.O

A-dotapouhy bf the(idvdntionl olay 4husl Be-podiiced by a process which comprises

5 treatinga co%%lbapgf%n ?a"&ﬂﬁf%;znﬁ&r N K||Hm§t (Iﬂ)%le] :]pineri di n- 4-yl

.

(llla)

et
/ N N/ (o]
S
Ra
o
Ra\ (lib)
o N

X
N,/ N
N\
/NN
N cl
with an amine of formula NHR'*R? in which R'* and R?® are as defined above for R! and R?
or R'* and R* are as defined above for R' and R wherein an N atom is present and is

10  protected by an amine protecting group, in the presence of a suitable reducing agent; and

treating the resulting compound of formula (IVa) or (IVb):

TEVE NI AR L L I I N
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ONof 79 1 -[9-Ethyl-2-(1 Hindol-4-yl)-6- ON

mor phol i n-4-yl - 9H- purin-8 yl net hyl ] - 4- mor phol' i/ ¥Pyf2¢ 7 @ UV 0
WOoR2NMIBsPLperi di ne- 4-carboxylic acid am de N-NCEGBRORIN3622

NJ N80 C 1-[9-Ethyl-2-(5-fluoro-1 Hindol-4- N

yl)-6-norphol i n-4-yl - 9H—pu§ n- 8-

yl met hyl ] - 4- nor phol i n- 4- vyl

pi peri di ne- 4-car boxylic aéld N\ NI ~N\VNINI / F

rL!/rn Lvvu / J v v 053716 PCT/ GB2008/ 003622

36 81 o N { 1-[9-Ethyl-2-(1Hindol-4-yl)-6- ~S N ()

nmor phol i n-4-yl -9H purijn-8 C

yl met hyl ] - pi peri di n-4- - thyI NNI N

met hanesul f onami de N NH \2%2)

N-{1-[9- Et hyl - 2- (5- quoro IH-|@1 |- s, -N CJ

4-yl)-6-norpholin-4-yl- urin-8- N

yl met hyl ] - pi peri di thyl- N\ /N1 . N 6N

met hanesul f onani

A
(IVb)
—~ x
R13/N\

wherein R'® and R? are as defined above, with a boronic acid or ester thereof of formula
R*B(OR"), in which R" is as defined above and each R" is H or C,-Cg alkyl or the two
groups OR" form, together with the boron atom to which they aré attached, a pinacolato
boronate ester group, in the presence of a Pd catalyst; and, if R'® and/or R” includes an amine
protecting group, removing the protecting group. Any suitable amine protecting groups may
be used in R'* and/or R*, for instance a z-butoxycarbonyl (BOC) group.

A compound of formula (T) may also be produced by treating a compound of formula
(IIIa) or (IIIb):



NH NF and the pharnmaceutically acceptable salts

thereof. A suitable synthetic strategy for produéing a =~ ° v ¥ *
weeooenss7ed fornula (1a) or (1b) enpl oys the pPEGB2®B/003622

car boxal dehydes of forrmula (Il1la) and (I1lb): O N

(Ilia) O NN-=--- irk N Cl 5RaO N Ra((lIllb)

CNN NNOC HW 2009/ 716 PCT/ GB2008/ 003622 37

Starting fromthese precur3ors the synthesis conprises

performng, in either orgder, reductive am nation

and a pall adi um nedi ate@d (Suzuki-type) cross-coupling

reaction. A conpound of [the inVention may thus be

produced by a process kch rises 5 treating a

compound of forrmula (Il1la)Nor (1LlI1b): O N (Illa) O

irk NHNNC Ra O N R4\ (IB)

o N X\
) PN
v

O Ra\N q (llib)
A

with a boronic acid or ester thereof of formula R*B(OR'%), in which R* is as defined above
and each R" is H or C;-C alkyl, or the two groups OR" form, together with the boron atom
to which they are attached, a pinacolato boronate ester group, in the presence of a Pd catalyst;

treating the resulting compound of formula (Va) or (Vb):
[Oj
N
o) N X

N
)\
R4

(Va)

N N

v
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NN / NNC Hwth an anmine of fornula NHRlaR2a in

which R a and Rea are as defined above forf RI/@AU®/ U U S B 22
WwW@rooRss7ahd Rea are as defined above for Rl aneiCTR&B2008/003622

wherein an N atomis present and is 10 protected by an

am ne protecting group, in the presence of a suitable

reduci ng agent; and treatf g the resulting conpound

of formula (Na) or (Nb): rt,I/VOLUW/ UUJ 0O WO

2009/ 053716 PCT/ GB2008/ 00 8 cii: (Iva) Nirk N

NN C Rla/N\N R2a Ra O Ra (I¥Vb) N N Rla/NN N R2a

N Cl wherein Rla and R 294 are ap defined above, with a

boronic acid or ester thereof formula 5 R4B(ORL5)2

in which R4 is as defined abbvecg@g each R15 is H or

Cl-C6 al kyl or t he Rtwwo gr oups form together

wWth the boron atom t V\,hl C hey are attached, a

pi nacol at o nat e es , in the presence of a
Pd catal yst; Rl a
protecting grop r eNOVIi

R2a i ncl udes an am ne
rotecting group. Any
sui tabl e am n& prot ectNi ng be used in R a
and/ or R 2a, Wor instance a t-butoxycarbonyl (BQOC)
group. 10 A compound of formula (1) may al so be
produced by treating a conpound of fornula (H a) or

wherei%}s%ﬁ&%%%{g)gﬁvwﬂh M aive ¥F forha3RIRR23 (1 & hich R’ and R

are as defined above, in the presence of a suitable reducing agent; and, if R'® and/or R®

includes an amine protecting group, removing the protecting group. In this embodiment of
the process the N atom of the indole group R* may, if necessary, be protected before the
compound of formula (V) is treated with the amine of formula NHR'*R*,

Both the reductive amination step and the Pd-mediated cross-coupling step take place
under conventional conditions. The palladium catalyst may be any that is typically used for
Suzuki-type cross-couplings, such as PAC1;(PPh3),. The reducing agent in the amination step
is typically a borohydride, for instance NaBH(OAc);, NaBH,; or NaCNBH3, in particular
NaBH(OACc);.

Intermediate compounds of formulae (IITa) and (IIIb) are known compounds or may
be made by routine synthetic chemical techniques, for instance according to the scheme
shown in the Examples which follow or by analogy with such a scheme.

Purines of formula (I) may be converted into pharmaceutically acceptable salts, and
salts may be converted into the free compound, by conventional methods. Pharmaceutically
acceptable salts include salts of inorganic acids such as hydrochloric acid, hydrobromic acid
and sulfuric acid, and salts of organic acids such as acetic acid, oxalic acid, malic acid,
methanesulfonic acid, trifluoroacetic acid, benzoic acid, citric acid and tartaric acid. In the
case of compounds of the invention bearing a free carboxy substituent, the salts include both
the above-mentioned acid addition salts and the salts of sodium, potassium, calcium and
ammonium. The latter are prepared by treating the free purine of formula (I), or an acid
addition salt thereof, with the corresponding metal base or ammonia.

Compounds of the present invention have been found in biological tests to be
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390 N (Ilia) 0, N/jNel Ra O N R\ (Illb) N"
CHNNOC 5 wth a boronic acid or ester thereof of

WO 200005 1RAB( OR15) 2 in which R4 is as defined BGDGB2008/003622
and each R15 is Hor Cl1-C6 alkyl, or the two groups
OR15 form together wth tre boron atom to which t hey
are attached, a pinacolato lhoronate ester group |n

t he presence of Pd t al yst t t
1nh1b1t05so<hfp%g kipase q;ﬁ?pgpupg}gar%@glségw fo{' teb% ;ﬁrll (fo m, 3 2 q class

o b S AR, PRORGssel TAL e YR ftgivecor gy sofpm

over bo}flﬂt?éng:l ?oﬁé&fl%%gd:ﬂ?‘w?g ﬁﬂ)%?’gﬁangﬁa%gb;w tReyi d2€ séléctive for p1108
over pl10B. The compounds are also selective for the p1108 isoform over p110y, which is a
class Ib kinase.

The selectivity exhibited by compounds of the invention for p11038 over other
isoforms of PI3 kinase is at least 2-fold. Typically the selectivity is 5-fold, or 10-fold, or 20-
fold, or 50-fold, rising to 100-fold or higher in many cases. Thus the compounds may be 2-
fold, 5-fold, 10-fold, 20-fold, 50-fold or 100-fold selective for p1103 over p110B. They may |
also be 2-fold, 5-fold, 10-fold, 20-fold, 50-fold or 100-fold selective for p1105 over p110a or
over pl10y.

A compound of the present invention may be used as an inhibitor of PI3 kinase, in
particular of a class Ia PI3 kinase. Accordingly, a compound of the present invention can be
used to treat a disease or disorder arising from abnormal cell growth, function or behaviour
associated with PI3 kinase, in particular the p11038 isoform of PI3 kinase. Examples of such
diseases and disorders are discussed by Drees et al in Expert Opin. Ther. Patents (2004)
14(5):703 — 732. These include proliferative disorders such as cancer, immune disorders,
cardiovascular disease, viral infection, inflammation, metabolism/endocrine disorders and
neurological disorders. Examples of metabolism/endocrine disorders include diabetes and
obesity. Examples of cancers which the present compounds can be used to treat include
leukaemia, brain tumours, renal cancer, gastric cancer and cancer of the skin, bladder, breast,
uterus, lung, colon, prostate, ovary and pancreas.

A compound of the present invention may be used as an inhibitor of PI3 kinase. A
human or animal patient suffering from a disease or disorder arising from abnormal cell
growth, function or behaviour associated with P13 kinase, in particular with the p1108
isoform of PI3 kinase such as an immune disorder, cardiovascular disease, viral infection,
inflammation, a metabolism/endocrine disorder or a neurological disorder, may thus be
treated by a method comprising the administration thereto of a compound of the present
invention as defined above. A human or animal patient suffering from cancer may also be

treated by a method comprising the administration thereto of a compound of the present
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are as defined above, in the presence of a suitable

reduci ng agent; and, if R a and/or Rea 5 includes an
W@pi0onespiedt ect i ng group, renoving the protectiPQr/GBRWE003622

In this enbodi nrent of the process the N atom of the

indole group R4 may, if negessary, be protected before

the conmpound of fornula ( istreated Wi th the am ne
. .of for R2a Bot e red mnatlon tep
inventidhip JRRBEEAPHE B BaFCRIRL e gk b Heaiprdhed o

ameliordfzder conventional conditions. The palladlun1catalyst
may be any that is typically used for 10 Suzuki-type
¢ eosepasind pf thegsesentioFentionpache pdpindytered ha varéaty of desage

ent nap i 1 e
forms, 95 mbtP ol 95 AP b Rkl B bl o fm-conted
tablets NQQHE’ddﬁxtlohﬂ oﬂﬁfspdzlﬁwna lor pMeREaKCTos exdriple ﬁﬁfﬁm&b@laﬂy,

conpounds of fornulae (I11a) and (ILIb) are known
mtravelaqsggfcﬂmahcweﬁwy bhe eraRous(d mfwhf:rﬁéorg fEtyen by injection or

1nfusmrghemcal techni ques, for instance according to the
chenme 15 shown in the Exanples which foll ow or by
Hha Hogage vdepdnds;tm h varisty lof firetorPincludasg the agewaight agd romdsion of

.be cqnvert ed to .pharmaceutically acceptaple [t te
the patignd 04 Toute ply PRI By LIA0Y ReeEe) Fah YA Be Cunpa it gnd
will be S&'ﬁé’t@@ id @g %dlﬂﬁﬁilqgtﬁnreﬁféﬁfsqﬁ‘égéﬂ prRduldf cadE Cﬁﬁﬁ@il’llyehowever

salts include salts of inorganic acids such
the dostgqﬁdopﬂqd dori eachy muﬂ@ ofgdinioistratmdrcwheri aicorapaiindus admmestered alone

o adufinfans RN g 307he RO Sl RUGC il BECTRF 150 e

body wtight, lfetdheaeeto.@l @al Ielg/klge Sach § dasigd maﬁylHerglﬁenafdrd:xalﬁﬁle from 1
tartaric acid. In the_ case of conpounds

to 5 timiep daihit. | Kw feayienons ipjeptienea sa?ab&@aﬂwegq 1|Stf{9élh9 00%@ 1 mg/kg

body wiEht BrdrbiyAEorRE0R01 L6 1 30ONEESEIMLAE  Reaadel Lo,

adminisiered as asinglEhipsigetdraccadiagps & dovidud doge tahednleng the free
purine of fornula (1), _or an . acid addition sa
Peroround g the IRS1iee 15 BEPURIEA G 1is AR PHATB OGO rinary
compos@@or@w % ﬁﬁﬁm&é&ﬁ@ﬁ%ﬂ VeRMnaAlY 4284 Rath1e SRrfeP @ luent.
n biological tests to be 2009/ 053716
The corﬁfm’lmﬁ GEBYypE3BY prepmrdufoﬂllmbng oonvepfiomrd Mdthadsswnd afthe

i QR G Ve e AR, FREL B

adminidtéré@ &y c'Bh%’ntﬁ)hﬁl foHHSfos alsemté ¥efollowst he p1108 isof orm
over both th illoa i sof orm and t he p110(3 isoform In

- paQralkyfere &9 tablets, seated, ablets; dppegergtroghissy lopenges, aqueous
or oily g{sg?ng}cjr?ﬁg ol 9&1{11{%81 aﬁl\?\%qulﬁf% p%@\ld‘élcssd gfarfu?é'sl %rﬁﬁlsﬁﬂ' Yrd or soft
capsuled e sgripe ot elvxltsy (&xﬂipdsnioﬁd inghded figrasaldse ﬁfaytH&Q)repared according

i nvention fo over ot her_ i soforns of

to any TRftHad knwn i the By Jor he rongfactiys,einharpageytcal éP@@P?‘UP‘WI‘d such
compodlt?on@ 6132@ &1?1 cjﬁ’% : ﬂfﬂ 1)1‘1' aglhts $lectE®fidm tRE ﬁx%gptcﬁlégstufg' ot ng

I’n many cases.
sweetemmgrpgamts;l ﬂavmmnlgeagents fqollqjlpngagcntsj andipres$ervidg agénts ol afder to

provid ot O;H;gyl d t%ally e egfagtI a{jndspglla?gbtlé f)/r?ap:flrg io s.1108 over p110(3.

Tablets contain the active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets. These excipients may
be for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, dextrose,

saccharose, cellulose, corn starch, potato starch, calcium phosphate or sodium phosphate;
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10 al so be 2-fold, 5-fold, 10-fold, 20-fold, 50-fold
or 100-fold selective for p 1108 over p 110a 'dr’” over
WwW@2M2053716 A conpound of the present invention PEE/GB2008/003622

used as an inhibitor of P13 kinase, in particular of

a class |la P13 ki nase. Acqﬁ{dingly, a conpound of the

present invention can be sed to treat a disease or

di sorder. arising from abnorpal cell owt.h, function
granulang gt isinfrgrating Seed dPECRRR, myoife stk sl alginates or
sodium B@fdh élﬁé(ﬁit_efﬁlﬁdiﬁé 20&htd, F6F RaRpRS stdreld del AR acdera MillrRGting

of such diseaseS and disorders are discussed by Drees
agents, far eaample sdigeemagr@sium orftadaium Biearate, steargaayl or falg; Sffemgscing

. - 732. ..These, inclu roliferative.disorder C
mixtures (Y2, i1k, YEiRa@peents P g il IvStipardt e
sulphaté/ | THY tablefs@fidy B¥undobfel BFTHRY niy, be'tdh il lyikngivanedaiquesto delay
di sorders and neurol ogical disorders. Exanples of

disintegrationisoH adsarpiiemiaythe gasgroidestinaldrachand therchy apvidesa sistained

sotion UEEIchfr AP 5o Mg 12 ) R 8 eyt monosicarat

or glycdpylalistedratemmeyshe engplayedc Buck prepgeasibns may ba amnufactirahinedmown
of the skin, bladder, breast,. uterus, lung, colon, .

marmerp{ozsg)faa?@s% by RsapS Shrxing, erapylating, aBlHing,syeacoping or film coating

esent invention nmay be used as an inhibitor of P13

nase. A hunman or animal patient suffering froma

Borsedatons forchralarsd anayaalsodierpyedentechaa bawh geddtingrapsulespgherein the

. .gro . function or behavi.qur soci ated with P13 .
active il is ki B o ingh ST AT 15 SBFcaltii eigpopste, caleium
phosphdté BRRDIR!/61astd AR IHRTEUpRIEdivaTE €18 the otk el ifpraReit idpresent as

di sease, viral infection, inflamuation, a . —
such, orraixgd withswitereraarailmedinge foy exarppleapesaut @il dignidaparaffin, or olive
di sorder, may thus be treated by a nethod conprising
the administration thereto of a conpound of the
Agesos suspensien dontuimthedefivemdtesibls ir adrixurowvithoex cipi¢ms|

. patient suffering from cancer y .al so .be 30 treated
suitablefgr the FRANNE IS RHRIUSPRYSUSPRASIONGT R PXEIRIGHS ER HEEO0EE agens,

for exarfifP AR Birbb A ah A SMioct el Relio e hydrorypropyimetiyl
cellulose sodiun slgimate, phlyviyadp yerolid omgeygunh eagdranthenid igpmoacaciapdispersing
.aneliorated. A ¢ d. of .th t i ti.
or wettip SReI WPK DB PR N R PaE B Ge K GX B e iy oF
condenﬁﬁ@ﬁﬁfﬁu@fs%'f b afkyfee dgide With@tt} Q&ids, 3br &akiped ?o_lyoxydethylene
qui

capsul es, sugar-"or filmcoated 5 tablets, 1i
stearateser] apndensation produgie akethbyleneexigawithilengghajn aliphatie glsahnle for

i ptrapuscyl-ar | I, Nt . Of | Moo T
cxamp, B SSHUE ks Y AR SRR SRR eV
partial dsttsigdrivied frone fatgaidie afid pdeLifol Silctpas\dlyoxlyythglené sarbirols

i ncluding the age, weight and condition of the,
monoolpaie,j qg gpn alicReptp SRR ToIcHAeNv RidR With Paval ssiars gerinsd fepum fatty

_ o . il i~ Y stod o
s T MNP USRI M st o0
Thesaid hdueoush susperesions may also contain one or more preservatives, for

Processes.
|

oil.

example, ethyl or n-propyl p-hydroxybenzoate, one or more colouring agents, such as sucrose
or saccharin.
Oily suspension may be formulated by suspending the active ingredient in a vegetable

oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as
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the dosage adopted for each route of adm nistration
when a conpound is adm nistered alone to adult humans
WO 2000/080006. t o 50 ng/ kg, nmost commonly in the reCeBRG08/003622
0.001 to 10 ng/ kg, body weight, for instance 0.01 to
1 ng/ kg. Such a dosage may ‘{)e given, for exanple, from
1 to 5 tines daily. For it r avenous injection a

. ... Suitab daily dose is f .0.00Q01 to 1 Lkg 15 d
iquid gl Tl BiSaETSIP T o 9RO TUCKeping gk [ B betewax,
hardpai‘ﬁhﬁlh?eetﬁldl@hbl/. dosage can be admnistered as a

si ngl e dosage or accordi n%qtto a divided dose schedul e.
Bweeianiog agends, sudheas thossreet torthiabove and lavaedingpgenis maydeqdded

har tical or vetepinar 8 I 1140 . s
to prov < r?‘ﬁ’g}%iaﬁ’xeg or%la%r a}rﬁté%né S{'linega %{ri}p%s?t%élgtﬁéyi bne;k}r?%e;&ed by this addition

of an arAOXRIAhEUCE a§ adcbiti¢ adcld. Didpesitle powdes endpagiles suitabiy for
typically prepared fqll ow ng conventional nmethods. and

preparafipoban yiueps sysRension by the pdditiomeleviaterpiovide dhe active ingredient in
. i i i c

admixtf 0l LAeing Bl WBOE sk OY sl pERIRMNAIIRE foore o o

preservitivels.oBaitabdy dipabiny or vetting>agent end suspémalgagentscratxaanplified

taplets, dragees, troches, |ozenges, aqueous or. oi :
by thosg Sesady SHeahone] T c AHITGEHGNE PGS S SRR SHsFBing, Bivouring
andcolSﬁnﬁ'[%‘dg%ﬁts,xﬁWhﬁ&B@ﬁrqs&ﬁrd, or soft capsules, or syrups

or elixirs. Conpositions intended for oral use may be

Bhe pharedceuticalrapmpysizions of tha ynvestiorovhak alseube iim thetferna of oil-in-

wtr gAY Bl RUEBI U 52D GRAE  as,

or a miSRAleNfil €t ekhmpletliyRiDpREMFinCR Msik GikdsT thdse. SuledHl€OmBifying agents
agents, flavouring agents, colourjng agents and
may be paasabreqeyrHgmS, for capmBle UM agapig\er gum tragacanth, naturally

- i gal | i ons.:
xRS by Sy R B8 S0 B o
fatty acitdstah heoitol tanbtydridebfonexaempli¢ sabitan @Onaoleete; all eondensation
produci f HEseH phFEd sSiEsRaif Ehvistery e e PPl ERpPR et fgsorbitan
monoollgétle.u &AL SmufihinAPaleRb&ltiMsGREBARR LRI NFRAIHNGSEKEOSHuBs and

actose, dextrose, saccharose, cellulose, corn
elixirs maybe formplatest witls sweaténing agentsy for ghamplegd yeeral, soghital or sucrose.
.phosphat e. 1. [ MV, WD 2009/ 053716 PCT/ GB2008/ 003622
In parti S S G CiAe PRSP EGP AR G A Y PREPO B R gr AT
sorbitolWhch ddtrdt fifdtabsligH toiglucdsé 6 whicH ofiBiRétabdlise 9G@Hkéhall amount to
starch glycol ate; binding agents, for exanple starch,
glucoseggl atin or acacia; lubricating agents, for exanple
e I Gl § . i [.d ar
Syt o RGBS ool UM EE S e a0 e R Anana

coloring®geéntsng agents such as lecithin, polysorbates or
lauryl 5 sul phate. The tsggl ets may be uncoated or_ they

Rﬂ??‘f?@teﬁ%lé‘(t ggl%ﬁutkc,qmﬁoq H’ﬁ Frtﬁaé(gnqualyd@{ War.nuscu ar.ly, or
intrasteffiaft b 29 iRR QA tgvﬁ;)gj@géqg e 18fin b stEAR (AREGBRIa0LEisIona

ereby provide a sustained” action over a _
oleaginbussyspensiens.othis Fuspersiamplag be fornmulaediadcayding teethe &hown aft using

v 30l 5 RIGR A el s PP pona

above. ThK IR injectable preparation may also be a sterile injectable solution or

suspension in a non-toxic paternally-acceptable diluent or solvent, for example as a solution
in 1,3-butane diol.

Among the acceptable vehicles and solvents that may be employed are water, Ringer's
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manner, for exanple by neans of m xing, granulatin
tabl eting, sugar coating or filmcoating 1

wW@e@eesyes. Fornul ati ons for oral use may al soP@EGB2008/003622
presented as hard gelatin capsules wherein the active
ingredient is mxed wth ng nert solid diluent, for
exanpl e, caIC|un1carbonate cal cium phosphate or

solution %@l%%pwoﬁ‘énéﬁ@ softlon FERIGR, edi WkPd RUSEEer  or

convent@dhafly lendPesiied ks a sQFveﬁt’%fi‘ @Qép%ndlﬁg Mediur?! For tlhisod%ilﬁbse any bland

paraffin, “or olive AQueous suspensi ons
fixed oit pray e emiphayed amalmhngrwwhqtlalrmonm ondiglycerides. \In fidition fatty acids

able f facture of aqueous
such asgi}é‘bgﬂgh}aéls ﬁp’ée%’i E?’éﬂf‘g]egfg’ Buspendi ng agents,
C?Bﬁl@fﬂﬂiﬁﬂoﬁ irstae| fdﬂ’ﬁ éﬁeﬁﬁ&%@%&l\dhﬁﬁ for hetsiflizers.
Icel | ul ose, dr oxypr.opyl net h cel | ul ose,
@dmmlba i the ferm ‘p%ﬂ“ POSHOTIES PIEPATEQ gm aiyinethe drye Fdthasuitable
. ot be
non-ifififie S4TbARORRE iE1IRGA Sldfhet Pafferdtlco o AR AR B2
temperdt@e iahd will tlereforsanele itsthe rsztunp torbleaksthefdrag) Sudhythatadals are
oxi de mn%h fatty acids, for exanple pol yoxyethyl ene
cocoa butterAndpely-efhylenr abrelst i on products of et hyl ene oxi de
[ I f
R A BBl e, e e R R e gne o1
suspesi@fs. et hyl ene oxide with partlal esters derived from
fatty acids and a hexitol such as pol yoxyet hyl ene
The ivestion2bilnsenfastherdescribed i cedexasgilésonhiph fsllost:s of
et hyl ene oxide with partial esters derived fromfatty
aci ds and hexitol anhydrides for exanple
pol yoxyet hyl ene sorbitan nonool eate. The said aqueous
EXAMPE§RENSi ons may al so contain one or nore
= preservatives, for exanple, ethyl or n-propy
p- hydr oxybenzoate, one or nore col ouring agents, such
as sucrose or saccharin. 30 G ly suspension may be
rmyl ated by suspending the active ingredient in a .
QEEQE&S@E&QB&SIQQ%LISfor exanpl e arachis oil, olive oi
sesane oil or coconut_ oil, or in a mneral oil such as

Vs tedlownng;geneenl p@ﬂpﬂmmtbessﬁlzetw@@pmaah refersed toripthe
tain a thickeni ng agent,
Rc&nm.%?x%? Bes Eees%ayamﬂﬁXbﬁ paraffin or cetyl al coho
Smeetenlng agents, such as those set forth above, and
flavouring agents may be added to provide a pal atable
oral preparation. These conpositions nay be preserved
0 Schemegl, his addition 5 of an antioxidant such as ascorbic
acid. Dispersible powders and granul es suitable for
preparati on of an agueous suspension by the addition
of water provide the active ingredient in adm xture
with a dispersing or wetting agent, a suspendi ng agent
and one or nore preservatives. Suitable dispersing or
wetting agents and suspendi ng agents are exenplified

O’LIIUD guuu /7 U UJ 0D/



by those already nentioned above. Additi onal ‘

exci pients, for exanple sweetening, flavouring 10 and
w@oi0onsiTng agents, nay al s¥ be present. The  PCT/GB2008/003622

pharmaceuti cal conpositions of the invention may al so

be in the formof oil-in- water enulsions. The oily
phase nay be a Xegetable oil, for exanple olive oil or
arachis oils r a m neral 0|I for exanple liquid
par ghfin or< es of @phese. Suitable emul si fying
a++y—ottu1ring guns, for exanple
gun1acaC|a ow gum tragacant h, [naturally 15 occuri ng
phosphat i des, 0 r exanpl e soy hgan lecithin, ando
cgsters or par esters deriVed|from fatty acifds|an
exi t ol. anhydrNdes for exanpl &sorbi tan nono-o
:I%\ d colidensh pro lict s od sai @ par i aln grs
bh ethylé odee for ex{ Hqipolyoxyethkfé o
sorbltan msnolete The en“bls‘ior?'nay al s8 cdhtainc
sweet eni ng apd flavouring agents. Syrups and ‘elixirs
may be for ted with sweeteni ng agengs, for exanple

glycerol itol or sucrose. 20 In [panticul ar w
r'$

SYry r d| betic patlgﬂts can ggnta as carri

onIy p Sggf?“ f agple seashitof Wi ch t

nmet abol i e or which on¢ netgbolise a very

smal | amBunt to | ucose. Such forniil a¥1 o®ts may al so

contain a denuRtent, a preservativé& and flavouring and

coloring agents. 25 B) Parenterally, either

subcut aneously, or intravenously, or intranuscularly,
Cmmumﬂ¥ intrasternally, or by infusion techniques, in the

formof sterile injectable a nous
5 @0, wiretun AG1C, torips O B REF SRt dsb B 2h ik Rl ene, 65 . v
morpholiag CBICH] € &C-+BT.t (Me(ak TMADAATHF, b&i *GgnBulLh d Se(b5OMFaiIB €C, 1 h. (vi) DCE,
Na(OAc IS REIRIRA D -Ofs & hiiduliili @g§ALS and suspending agents
« C%&?ch have beewggentlongg gabove The sterile
I nj ectabl e preparation may also be a sterile
Schemd ) ect abl e sol ution or 30 suspension in a non-toxic
pat ernal | y-accept abl e diluent or solvent, for exanple
as a solution in 1,3-butane diol. Anmong the
accept abl e vehlclescgqg sol vents that may be enpl y

waii-gin), Ri VU/UUJO!_V\D
mg/ossm P‘%izﬁ%/o” b g i on™lnd F

i $lot oni ¢ sodi um Mride solution: ddltlon 3
sterile, fixed oils are conventional My enployed as aN
sol vent or suspendlng medium For this ﬁﬁ ose é%° _
Conditon §n @MF TEa% b1G- (Ha e SHGPEAC Mo (BMAGHSH RO AP 18 b (v
Tl(OCO(L‘[l});I,OPFAQRTCﬁ 19y CIR/0, RERT. |(¥1) BHEOHL,140%q NaOHY656C] 218, (vi)pinacol borane,
. r Lon of
EtN, Dl?%neoﬂ’ )2é (g)gfog;'(glg)lﬁ&%hlh P}?en S%Ftaﬁ on O
aerosols or solutions for nebullzers. D) Rectally, in

the form of suppositories prepared by m xing the drug
15 §QE@5%$th a suitable

10

B(OH),

F
o e T e R
N\
TBS

N\
TBS

Conditions: (i) THF, NaH 0 °C then TBSCI, RT, 25 h. (ii) sBuLi, TMEDA, THF, -78 °C, 2 h. (iii) B(OiPr)s,
20 THF, -78 °C—-10 °C, 15 min. (iv) 2.4 M HCL



non-irritating excipient which is solid at ordinary
tenperature but liquid at the rectal tenperature and
waowdob/osdtes efore nelt in tHE rectumto rel ease PEBGHRWYY003622
Such materials are cocoa butter and pol y-ethyl ene
glycols. 10 E) Topically, in the formof creans,
ointnents, jellies, collyriuns, solutions or '
Lh%ilspey ons. The invention w I I be furt her described in
t he Exanpl es which foll ow 15 Gener al
meNH, [ NH

michet c_Procedlr &Bshe ghol | o 'hg eflBral gghe
H(S&(pl cts theNs qﬁe\ iC —aq%.lprrea ed t—e—1—n—bb?€7< \)
0

ef erence Exa Ies and .Exanp |ch follow 2

Schemre 1 - - - - v WO 2009/ 053716 46
Conditiol8G{)/NaBNR8B B8 .28 h(RT. (i) RMSO, KiG0s,iHs§2, 40O\ (it} HR, ¥4O. CO)

N(O) (0) NN (i) I / (ii) N() HNN </NI NN N NC

-~<1]l -~/ 1 ~NHHNOC NNCO ONNC RRCN] OR2
5 Schemed (vi) ITR2 RI-N\ NN (Vii) NNNHR3-N-NIT iN Rl , N
NCI Rl CondBdci ons: 5(|)|.l|-|20 nor phol i ne, 100 C, 15
Boc m ns. (||) RBr, NaCH 0C 2h(iii) R, K2C03,
acet one, (|v)
(') (||) Q
N N
] X %
R1 R2 R1 R2

Conditions:
(i) DCE, azetidine or substituted azetidine, Na(OAc);BH, 18 h. (ii) CH,Cl,-TFA, RT.
10

Scheme 6

o)

MeOJ\/\NH < =0 ¢ >=o0

15 Conditions:
(i) THF, MeMgBr, 0 °C, 3 h, then RT, 72 h. (ii) CH,CL,-TFA.



nor phol i ne, CHC13, 0 C-->RT. (v) (a) TMEDA, THF, -78
C, nBuLi, 1 h (b) DWW, -78 C, 1 h. (vi) DCE,

WORDOsY3BH, NHRIR2,12 - 1 h. (vii) Suzuki coR@I/GBYI0S/003622
Scheme 2 F COzMe | 0, ,00) - (iii) F\ (iv) (vi)
(vii)HI/NB‘\\\ HHI / N 10 H Conditions:

(i) DMF, TFAA, 0 C. (ii) 10%aqg NaOH, 100 C, Ih. (iii)
SchemeboH, H2SO4, 65C, 18 h. (iv) TI(OCOCF3)3i TFA RT, 2
h. (v) H2O KI, RT. (vi) Nem[[‘dj%aq NaCH, 65 (E?r h.

a(vii) pinacol rane, Et3N ane, Pd(QAc) 2i
LDi s(cys:l ohe hosphl qo 2 b| ph nyI C 3P
¢ ggheme_& F %%' @LB_),F w_@ Tgsé
NNRe TBS qu.t.on% (i) THIé O C then HTBICT ;N7
25 h. (ii1)(sBuLi, TMEDA, T, 78C 2 h. (i91 :
B(Q Pr) 3i THF, -78 C—»@C 15 mn. (i 4 M
HCl . WO 2009/ Q053716 47 PCT/'GB2008/ 003622 Scherre 4
rNBoc (') (Nﬁ";’(ll) NH2 (NBoc NH2 (' N}—t

XNJ 3 O nditions: (i) NaCN, ace ge 0, (.4}8 h,
RT. (ki KZCOS I—|202‘v 40 % ,g %1 Et20. 5
[ \N{kl ~X|

Scherre 5\-8(30 lH |N ?‘Nﬁ C (i

Conditions:

(i) Dihydropyran, pTsOH, THF, 60 °C, 4 h. (ii) morpholine, CH,Cl,, 0 °C—RT, 3 h. (iii) (a) TMEDA, THF, -78
5 °C,nBulLi, 1 h (b) DMF, -78 °C, 1 h. (iv) DCE, Na(OAc);BH, NHR1R2,12 — 18 h. (v) Suzuki coupling. (vi) 2M

aq HC1-MeOH, 12 h.

Scheme 8
° H,N o
Y B f@ .
/N SN ¢ fiN N /Nf
<”:“\/:/)\c| N N)\CI (i) HzN\’%N(/\‘ \__<N | N/)N\CI
Cre e

—
ot
i/ f\/ NH
N~ ™N° \ES
HO/) R1
Conditions:

(i) DMF, K,CO;, 2-(2-bromo-ethoxy)-tetrahydro-pyran, 50 °C, 7 h. (ii) (a) THF, LIHMDS, -78 °C, 30 min. (b)
DMF, -78 °C —RT, 1 h. (iii) DCE, Na(OAc);BH, 2 h. (iv) Suzuki coupling

Y

(iv)

10

15
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RlL R2 RL R2 Conditions: (i) DCE, azetidine or_
substituted azetidine, Na(OAc)3BH, 18 h. (ii)
WERROB7TEA, RT. 10 Scher® 6 MeO_ v NH N <N PEINGBY008I003622
~ N Boc Boc H 15 Conditions: (i) THF, MeMgBr, 0 C, 3
h, then RT, 72 h. (ii) CH2Cl1l2- TFA. WD 2009/ 053716 48
PCT/ GB2008/ 003622 Scheme 7 OL O (N CNN N- N
Scheme® IN () <i | (ii) _ NN (iii) _O,N] I N NNO ~
), NHNHNCIO~NNCINCI OV(O)COR2NN

(iv) -N=N - N _ (v) RSy@PEIINNNH(A) HN N ClI
b Rl nditions: (i) D h pyran, pTsOH, THF, Ngo

- == -~ . W v e

4 h. tnt) norpholine, CHCL i 0 C—ART 3 h. (,\j (a)
TI\/EQA H-, -78 5 C, /D.Qu |,\N1 h
@, Na(('DAc 33BN Wi \Eg
>__(§o/ﬁ I"Ng.Cl( Vi ZHQ) 1- l\/b(]—| 12 hwﬁz IR

NH,

Conditions:
(i) TFA-CH,Cl,, RT, 2.5 h. (ii) bromoacetamide, DMF, K,CO;, 65 °C, 27 h. (iii) Suzuki coupling.

General Experimental Details:

NMR spectroscopy

NMR spectra were obtained on a Varian Unity Inova 400 spectrometer with a5 mm
inverse detection triple resonance probe operating at 400MHz or on a Bruker Avance DRX
400 spectrometer with a 5 mm inverse detection triple resonance TXI probe operating at 400
MHz or on a Bruker Avance DPX 300 spectrometer with a standard Smm dual frequency
probe operating at 300 MHz. Shifts are given in ppm relative to tetramethylsilane.

Purification by column chromatography

Compounds purified by column chromatography were purified using silica gel or
Isolute® cartridge or Redisep® cartridge, eluting with gradients from 100-0 to 0-100 % of
cyclohexane/EtOAc, or from 100-0 to 0-100 % pentane/EtOAc or from 100-0 to 70-30 %
DCM/MeOH (with or without the addition of NH3 0.1 %). ‘Silica gel’ refers to silica gel for
chromatography, 0.035 to 0.070 mm (220 to 440 mesh) (e.g. Fluka silica gel 60), and an
applied pressure of nitrogen up to 10 p.s.i accelerated column elution. Where thin layer
chromatography (TLC) has been used, it refers to silica gel TLC using plates, typically 3 x 6
cm silica gel on aluminium foil plates with a fluorescent indicator (254 nm), (e.g. Fluka

60778).

Purification by preparative HPLC:

Compounds purified by preparative HPLC were purified using a C18-reverse-phase
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OEN) H2M 1/ O CNJ OC (~ NN
-NNN /r \NI NNNCOC (iii)
wWa®opios37(®) H2N |/ O N NE%) N NN N\ NH PCT/OGBR@S/003622
Rl Conditions: (i) DW, K2CG3,
2 (2 br ono- et hoxy) - tetrahydro pyran 50 C 7 h (ii)
THF Li HMDS, -78 C, 30, m.n.
column{ 49 x 225 mmpidGengsis calymyBRith 7 wm pethse sty LY d%qsm%” or

2 S PRRRRERLF LSRR 21 S G

with 5 Nhipartildsize; USddetedtionrss 23 by 2Afn HACS20 RI/mid), % luting with

gradlen%l}]g%m HE)@-@S’% t® h-a% q/? water, acetomcqg or ggte(r:/l\/le%}H contglmrllg 0.1 % TFA

or water/acetonitrile containing 0.1 % formic acid. The free base was liberated by partitioning

ii) CNN:

between EtOAc and a sat. solution of sodium bicarbonate. The organic layer was dried
(MgS0,) and concentrated in vacuo. Alternatively, the free base was liberated by passing
through an Isolute® SCX-2 cartridge, eluting with NH3 in methanol. '

Microwave Reactions:

Microwave experiments were carried out using a Smith Synthesiser or a Biotage
Initiator™, which uses a single-mode resonator and dynamic field tuning, both of which give
reproducibility and control. Temperatures from 40-250°C can be achieved and pressures of up

to 20bar can be reached.

All solvents and commercial reagents were used as received. Non-commercially available

reagents/reactants were prepared according to procedures described in the literature.

Abbreviations used in the experimental section:

aq. = aqueous
BOC = ¢t-Butoxycarbonyl
bs = broad singlet (NMR)

Cs,CO; = cesium carbonate

d = doublet (NMR)

DCE = 1,2-dichloroethane

DCM = dichloromethane

DIPEA = diisopropylethylamine
DMA = dimethylacetamide
DMAP = dimethylaminopyridine
DMF = dimethylformamide
DMSO = dimethylsulfoxide

eq. = equivalents

EtOAc = ethyl acetate

H(ZNO\INI N@”Wﬁ“’%’””“"
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General Experimental Details: 10 NVR spectroscopy NWVR
spectra were obtained on a Varian Unity | rdovd %o " ¥ ¥ v v «*
waepeensomet er with a 5 nm3linverse detection tPCPGB2008/003622
resonance probe operating at 400MHz or on a Bruker :
Avance DRX 15 400 spectroneter with a 5 nminverse
detection triple resonance TXI probe operating at 400
EtOH =\gthangl on a Bruker Avance DPX 300 spectroneter with a
h=hou§%¥;ndard 5mm dual frequency probe operating at 300
. Shifts are given in ppmrelative to
HATU £ @-(RARibenkstriazold.-yl)-RYUNJN’ N attramethylusmliwimhexafluorophosphate
chr omat ogr aphy 20 Conpounds purified by col um
HCI = hyfroshierisgfi¥phy were purified using silica gel or
H20=df§t911 ute(r) cartridge or Redisep(r) cartridge, eluting
wth gradients from 100-0 to 0-100 % of
HPLC =kigh pressun digEd@hcomapgiaplym 100-0 to 0- 100 %

_.pentane/ Et GAc .or. from 100-0 to 70-30 % DCM MeOH (with
Ms‘lgﬁ?“%aﬁﬂbﬁﬁ?ﬁiﬁﬁ‘és%}&&iti on of NH3 0.1 %. “Silica gel"
,-prOHigf,g,lbﬁaﬁ(q silica gel for chromatography, 0.035 to

0.070 mm (220 to 440 nesh) (e.g. Fluka silica gel 60),
LCMS 37 Hduigehpmnatpgyaplksdmassespeetramasty nitrogen up to 10 p.s. |

. ccgler .0 Lution. Wiere thin | ayer
le?h?@ﬁ?@é}%%kw]g) adse been used, it refers to
M=mot¥drl i ca gel TLC using plates, typically 3 x 6 cm

silica gel on alumniumfoil plates with a fluorescent
m = mujtpigt ) (254 nn), (e.g. Fluka 60778). 30
MeOH Eifdngpt i on by preparative HPLC: Conpounds purified
by preparative HPLC were purified using a C
mg = milBgnasver se- phase VL.) / U LUUO/ UUJ OL WO
MeSO 2009/ 0537161@}(5)lf PCT/ GB2008/ 003622 col um (100 x 22.5 mm

8504~ THARBENEY BRIV Urm with 7 mparticle size, W

min:ﬂﬁﬁtg(g?i on at 230 or 254 nm flow 5-15 nL/mn), or a
Phenyl - Hexyl colum (250 x 21.2 mmi.d. Gem ni colum

mL = myllitire 5 m particle size, U detection at 230 or 254 nm
flow.5-20,.m/mn), eluting with gradients from 100-0

Na;COx% féc/)&l%?fﬁﬁo%t\?vat er/acetonitrile or water/MOH

NaHCOs eMdodiui Rgdrfgeh &rbidnAted or wat er/acetonitrile
containing 0.1 %formc acid. The free base was

NaOH 5 sqdapra hydrogideparti ti oni ng between Et OAc and a sat.
Y0 ' sodi um bi carbonate. The organic | ayer was

Nazso“dr%%gm?%g%&) and concentrated in vacuo.

NH,OHA+ sramoatuny Bydroxidbeolatiee base was | i berated by passing

_through an . sol uét]qe:gr) SCX-2 cartridge, eluting with

NMR =pyugleprmagnefig feson M crowave Reactions: M crowave

= mmje' nts were carried out using a Smth Synthesi ser
d qualg?,t a Biotage InitiatorTM which uses a single-node
Rt =retemortmeor and dynamic field tuning, both of which give

RT = room temperature

t = triplet (NMR)

TBAF = tetrabutylammonium fluoride
TBDMS = fert-butyldimethylsilyl
TFA = trifluoroacetic acid

THF = tetrahydrofuran

TLC = thin layer chromatography



reproduci bility and control. Tenperatures fron140 250C
can be achieved and pressures of up to 20bar'c&h D&’ ’ Y v v vV«
WO emehsailc 15 Al |l sol vents 98nd commerci al r eagePlCBGRE108/003622
used as received. Non-commercially avail abl e
reagents/reactants were prepared according to
rocedures described in the literature. Abbreviations
TMEDA sd¥ M Mitetramsthvylateylenadiaseine i on: 20 aq. = aqueous BOC
= t-Butoxycarbonyl bs = broad singlet (NVR) Cs2CO3 =
cesi um carbonate 25 d = doublet (NVR) DCE =
Genemﬂsﬁtﬁgﬁélgbgfeg@ghane DCM = di chl oronet hane DI PEA =
d| i sopropyl ethyl ami ne DMA = di net hyl acetam de 30 DVAP
dlnethylanlnopyrldlne DVF = dlnethylfornanlde DVSO
sul fo £ . . OAc = et hyl
1% Gl - B 2009/ 053716 51
PCT/ GB2008/ 003622 EtOH = et hanol h = hour(s) HATU =
The SuZk( doupliap esacabn deépictkd fenergllyNn Ncled\lG betow aveet patiforimediuging
n1hexaf|uorophosphate HC1= hydrochloric acid 5 H20 =
one of theymethodipsatout balgik- pressure |iquid chromatography | M

D

Reference kd

= industrial met hyI ated spirit i PrOH = i sopropanol
lgOMS = i quid chromatography mass ectromatry 10
[Llj—H\/DS = kbt hjgum bi s(tri met hyl si ni de

HN {‘jﬁ — RrY f)\é

N

Method A:

A mixture of the appropriate 2-chloropurine (1 eq.), Na,COj (2 eq.), the appropriate indole
boronate ester (1.5 eq.) and bis(triphenylphosphine)palladium (II) chloride (0.1 eq.) in
dioxane/water (2:1) was heated at 125 °C for 20 - 50 min in a microwave reactor. The
resulting mixture was diluted with water then extracted with ethyl acetate. The combined
organic extracts were dried (Na,SQy), filtered and concentrated in vacuo then purified by
either preparative HPLC or column chromatography to give the desired product.
Alternatively, the reaction mixture was loaded onto an Isolute® SCX-2 cartridge which was
washed with MeOH then eluted with 2 M NH3; in MeOH. The resulting residue was then
purified by either preparative HPLC or column chromatography to give the desired product.

Method B

A mixture of the appropriate 2-chloropurine (1 eq.), Cs;CO; (1.5 eq.), the appropriate indole
boronate ester (1.2 eq.) and tetrakis(triphenylphosphine)palladium (0.05 eq.) in dioxane/water
(3:1) was heated at 125 °C - 140 °C, for 10 - 60 min in a microwave reactor. The resulting
mixture was diluted with water then extracted with ethyl acetate. The combined organic
extracts were dried (MgSOy,), filtered and concentrated in vacuo then purified by either
preparative HPLC or column chromatography to give the desired product. Alternatively, the
reaction mixture was loaded onto an Isolute® SCX-2 cartridge, washed with MeOH then
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M= mlar m= multiplet (NVR) MOH = nethano

mlligram 15 MySO4 = magnesi um sul phate m n =
Worewons7sg nl = millilitreé3Na2CO3 = sodi um carbﬁ:irre}Beoosmowzz

NaHCO3 = sodi um hydrogen carbonate 20 NaOH = sodi um

hydr oxi de Na2SO4 = sodi um sul fate NHAOH = ammoni um

hydr oxi de sol ution NMR = nucl ear nagnetic resonance

eluted Wﬂﬂq& M Nt in MaQH. T regulting residue weh then parifigd by Ptt’é%prepa(rqatwe

R

tert- butyl dimethylsilyl 30 TFA = trifluoroacetic acid
THE = tetrahydrofuran TLC = thin |layer chronat ography
Method®G 1] VD ww / U U J V L WO 2009/ 053716 52

A mlxnﬁgxg ﬁééﬁg&(ﬁ& %gl-flofggﬁage rgln '\tﬁlgr%g, (1. ssyerﬁlt )Ft the appropnate indole
boronicsicida(tl ggqe)sand taeﬂes(mpdnenﬁg]msphme)pa@hmma(p Oﬁ@qhoni diokame/water
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extracts were dned (MgSO4) ﬁltered and concentrated in vacuo then purified by either
preparative HPLC or column chromatography to give the desired product. Alternatively, the
reaction mixture was loaded onto an Isolute® SCX-2 cartridge, washed with MeOH then
eluted with 2 M NH; in MeOH. The resulting residue was then purified by either preparative

HPLC or column chromatography to give the desired product.

Method D

A mixture of the appropriate 2-chloropurine (1 eq.), Cs,COj3 (1.5 eq.), the appropriate indole
boronic acid (1.2 eq.) and tetrakis(triphenylphosphine)palladium (0.05 eq.) in
acetonitrile/water (3:1) was heated at 125 °C — 140 °C, for 10 - 60 min in a microwave
reactor. The resulting mixture was diluted with water then extracted with ethyl acetate. The
combined organic extracts were dried (MgSOy), filtered and concentrated in vacuo then
purified by either preparative HPLC or column chromatography to give the desired product.
Alternatively, the reaction mixture was loaded onto an Isolute® SCX-2 cartridge, washed
with MeOH then eluted with 2 M NH; in MeOH. The resulting residue was then purified by
either preparative HPLC or column chromatography to give the desired product.

Method E

A mixture of the appropriate 2-chloropurine (1 eq.), Cs,CO; (1.5 eq.), the appropriate indole
boronate ester (1.2 eq.) and tetrakis(triphenylphosphine)palladium (0.05 eq.) in
acetonitrile/water (3:1) was heated at 140 °C, for 10 - 30 min in a microwave reactor. The
resulting mixture was diluted with water then extracted with ethyl acetate. The combined
organic extracts were dried (MgSO,), filtered and concentrated in vacuo then puriﬁed by

either preparative HPLC or column chromatography to give the desired product.
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NH NNC HNI110 RL ~ Mthod A A mxture of the

appropriate 2-chloropurine (1 eq.), Na2C03 (2 eq.), -
W b@vapyiiepri ate i ndol e 1% boronate ester (1.BCEGB2008/003622

and bi s(triphenyl phosphi ne)palladium (11) chloride

(0.1 eq.) in dioxane/water (2:1) was heated at 125 C

for 20 - 50 mn in a mcrowave reactor. The resulting

Altemaﬁvcxlw%le reggommixfiE v ag loadedonts an ksalute® BEXc? eartriggenwashed

)1 A
wit MEDS} B0 THENERTDASA, TEOR BB, B i by
either ptdparative HPLIGok di»}lumm chroamatqprahynea giveehdRisiZed prodattumm
chromat ography to give the desired product. 20 ‘
Alternatively, the reaction mxture was | oaded onto an
Method B0l ute(r) SCX-2 cartridge which was washed with MeCH
— then eluted with 2 MNH3 in MeOH The resulting
A mixture off dlmppmpriatweﬁ-chbmpumedl by.).N266h (bb epasthe appropiut€indole

boronat%{gftﬁg{t}u%y@ghr ) %iré&’(ﬁﬁ lpﬁ%s%b%t%) %@Pﬁldes red )nroduct.

acetonit#il&WafRt PRV wikhdafed 130 °CSRRETH - 64 nﬁn ﬁﬂa InicrbWave reactor. The

appropriate indole bor onate ester %52 and
e

resulting gixae wes dilyedwith yrases shen-expissted a@thﬁﬂilxl @cgsteebhg cmpined
orgamc%gg'i(&g g/e#?&nr{eeld r@/fag%r(r?li' BT A eq{trageﬁsin gacuo]tﬁ?rf ﬁudifge%rby

rowave reac resu

either pfép\ﬁalﬁlve HPLE 6t doliinetl chwoiratopgdpdiy td Bive tieddsired produet h
acetate. , The conbi ped organic racts were

Alternay S Yt RSRSR MiHE AR SnELALBRIAL SHX ACATHIES: b
with Mazﬁ | thdrfuted with! e NAD i rpfs/% e ¥&sulilleGeQluRh 4B purified by
omat ography to give the

desired product.
either pAdpamativaHHPLE] gr, colunn chrematdgoaphyitx gived¢hendssirkd prdddctont o
an |Isolute(r) SCX-2 cartridge, washed wth MeCH then
-.. ,1 VWi vu.l oL W 2009/053716 53
MethodF@T/ GB2008/ 003622 eluted with 2 MNH3 in MeOH The
" resulting residue was then purified by either

A mlxugp op ﬁmappxp@natq@_@l@qopwmﬁrﬁqch Nerfe@odr gy theoapgrapsiaiciadole
f_th
b°r°“at5|§§>‘:“c§pr |e§t) tﬁﬂg?éjgur |ynft’3h°(s @"gkcfﬁ %ﬂ‘{d?}‘slﬁ&bs ((el 5 eq.),

bls(mpnéaglpmbmﬁmpataalmm (D) chlorider(013-60.a@q 4 iff ace?oremle/watw (2 1) was
traki s(triphenyl phosphi ne) pal I adi_.um ( 18} .

heated {140 Jhe D0 Y. if p IHEEO WG Feagiokt TheTsudting 1112?8“'6 wasghiluted

with watd} therPSktfikidd! gﬂ haetﬁ@' &t\ﬁﬁv?hé @(ﬂﬁﬁﬂéd orggﬁ clekft éé W@& dried

m xture was ute wat er t tracte
(MgSOgt ﬁ;téredtaml edrmentfdteﬂ oo detn pug fied by either pagpamtive rHi’LC or

dri ed 4 redandcn trated.in vacuo .t
cotumnsheaRa OB i Yiehe SePisr SRt A PTHUD e ofhe R mictire was
loaded 81’&6 ANMAHERHUX L altil e, WiBh&ERith ##L0H BfHEluted with 2 M NH; in

Alternatively, the reaction nmxture was |oaded onto
MeOH. dhe|resmltingsesifusaxs then purifipdibe cithes prepdraiive FPSTHT qobamnn

chromatography to give the desired product.

Method H

A mixture of the appropriate 2-chloropurine (1 eq.), Cs;CO; (1.5 eq.), indole boronate acid
(1.2 eq.) and bis(triphenylphosphine)palladium (II) chloride (0.1 eq.) in dioxane/water 2:1)
was heated at 140 °C, for 10 - 60 min in a microwave reactor. The resulting mixture was

diluted with water then extracted with ethyl acetate. The combined organic extracts were
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eluted with 2 MNH3 in MeOH. The resulting residue was
then purified by either preparative HPLC or colum

W@ hroonst7ogr aphy to give th® desired product. 1BCVEBRE/003622
D A mixture of the appropriate 2-chloropurine (1 eq.),
Cs2CXB (1.5 eq.), the appropriate indole boronic acid

) 1.2 ) and_tetrakis(triphenyl th ne) pal | adi um
dried (l\élgs@f) gkﬁery d apd copcgntiaied 17 aguq ke pm(l d by gidher pecperayve HPLC
i
or coluxglé glcl:rtGg}atc;#%)lﬁ to gl tIh% gesrlﬁeg ?ﬂdrﬁé‘ef/\é“gte ﬁWVGlgoff@f@aﬁtl\?\g mé)r(ture

was loatiedbonte ah dsodute® S(EXJ‘?. qarth;lge auaeheﬁ with MeOR2 thenmiisedhwath 2 M NH;

) nic extr ac S fil d

in MR, B8 e isrSrintc MEA e Rused i aimebrepyrotit REFESt colum

chromaRigBpRl 3 bie tﬁP&&l@%ﬁH&h&m_ chromat ography to give the
desired product ternatively, the reaction m xture

was | oaded onto an Isolute(r) SCX-2 cartridge, washed
Method"fth MeOH then eluted with 2 M NH3 in MeOH The
— —resulting residue was then purified by either

A mixtge Qﬂﬂfea&bpic@ghﬁmchlbroﬁﬁhm eqt)t Q%@gﬂw hmow begordngester
red product

(1.2 eq. bmﬁ Yigitripheayipheshénepaiiodiven QIE Cb!?rade @ z:e@sn é@xsn%watfr (2:1)
was heattéheatalgfﬁ “’?pfdr%e 6'0 li& al;]lherro%% Feagt%}.ef}te(&%%@tllz%ﬂxt?%qwas

tetraki s(iri phenyl phosphi ne) pa I um
diluted avithtvoatértthér extuaatedwiftBethiy] acetateh®he exmbined difgafiic ckyactd @ere

n.in crovvave eactor, The esultin .
dried (Vg B dtad ot SaRRERIAd i Yeiinen RERDE Y Sitiek arappafive HPLC
or colurfh EWOH%F\%%&I‘)S’ to g\%ttﬁé’ AR4ire8 Brodatd AlMefnabiv 1y 2tk SeabRbF mixture

dried , ered and concentrated’i n vacuo then
was loaged orftd aul Iipjute®iST¥e2 cartugdes; dhe caetrid@e ®ap thepotashed with MeOH

then e SgTR R3NP Nocofl KBitsa SR T A BT ARy i

preparafi @EHPLObr o Kink ehrvstokRPHP E0é thealesirédprotiedtr ) SCX- 2
cartridge, washed w th MeOH then eluted with 2 M NH3

in MeOH The resulting residue was then purified by
Referentb ERGhpRIEPar at gﬁeﬂgkﬁtﬁ’@ fa‘*'&ﬁg-@ik&@ﬁ%r aphy to
grve

Tie desire re of the
Apprsotioabéth2-relel ot BOC-prozedtdd @ninppuriNedCOICMIwss alded TFA

e R SR S TP s i
with wa@é}%&ﬂ%xttfabﬂeﬁl\%ﬁlt BEM. Ahd koMBielt %%?g‘fh &iradtdQvete dlfl&f &M&O‘; or

mn in a mcrowave reactor. resulting ure
Na2804\)yd§ted¢d andexdnegntiatedain eecuoh then ennﬁartbye dltlwrtphemraﬁlyb HPLC or

cotumn ik Seraphyf 1o EE he e pRAREr AlsFi el B ichigf miEire was

loaded 46 bh TRMtE® S@(—Qhﬁftﬂ@geﬁ RABIRIdI with NBUH fHen @RlteWith 2 M NH; in
chromat ogr aph ve the desired product.

MeOH. mhteéewénngvr@myiue wn%%e@ aeﬂﬁ%bmlﬂfteu PEPAEMIVE HRAEorotunmn
hed with MeOH th
cromal BB H 4 PR EEPhEE), S5 ot 1 bt U v

then purified by

Reference Example 3 General method for TBDMS-deprotection

To a solution of the relevant TBDMS-protected 5-fluoro-1H-indol-4-yl-purine in
THF was added TBAF and the resulting solution was stirred at RT for 30 min, then
concentrated in vacuo. The resultant residue was purified by either preparative HPLC or

column chromatography to give the desired product.
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ei ther preparative HPLC or columm chronmat ography to
give the desired product 15 Method G A m xture of the
wapppofTiat e 2-chl oropurin® (1 eq.), Na2CO8 ( 1PGI/6§2008/003622
the appropriate indole boronate acid (1.2 eq.) and
tetraki s(tri phenyl phosphi ne) pal | adi um or
bi s(triphenyl phosphi ne)pal | adium (11) chloride
Preparqtipmpfdytermgdiatesi n acetonitrile/water (2:1) was 20
heated at 140 C, for 10 - 30 min in a mcrowave
reactor. The resulting mxture was diluted wth water
Refererich Exampterdact ed with et hyl acetate. The conbi ned
organic gxtracts were dried (MySO4), filtered and
concentrgated in vacuo then purified by either
preparmmc or colum chromatography to give the
desire uct. Alternatively, the reaction m xture
was | oaded onto an Isolute(r) SCX-2 cartridge, washed
4-Bromwi-6-filubeéHH-indolec | ut ed vvith 2 MNH3 in 25 MeOH. The

| i du fied, b
55 & gaipf o et 5raasp et e BETR - Fbe gt vmpeD n
dloxaned(%lnﬁlsdw&réaqu& bMMActz HoAnm] PStSliﬁﬁonanB B?rr@lﬁkﬁﬁ@?! 6 11 31.1
2-chloropurine (1 eq.), Cs2C3B (1.5 €q.), indole

mmol). Jhe @w@tlen ndxigre Bap l(e_ate:gl aéd,| \ °@nbhe mlxture was cooled to RT and

evaporalyftp e e PR BB ST Rl bGP it Vinhy

pyrrohdlﬁb as Harkrédl residae (N0 Q,Vbﬂétﬁ‘eﬁ@ayiem Td H suspesssion ofMtbe pyrrohdlne
re was diluted with water then extracted w th

(10.0 g,e?tlhx/nma&)emt%anex@é%b%ﬁmsnwwﬁﬂ@ dx pla)in Me@HeT (11,

Y/ 2
50 LS8 RAR RTINSO 7 L i
stirred & iRThfor Spfoapsa'irhaz reaetldﬂ:ihnﬁtumnwasahmlﬁﬂterm ﬁ:mughgieim ynd; the filter
cake wq#lg‘cf m,tg% &2? ! Od\ﬁugsgev&ﬁért'ag%gﬁg hl@){/}%sy agé;gl? esu ?i%tg ré)s?due to

théﬁiéédﬁgﬁnd\a@ hedilwh 5h Myt hen eluted with 2 M NH3
give The ?esulliqlan gresl ue was then purified by

NMR 8gi(300=MHz; EPLIHS. 5/7e(ap§%ir€hter €@ AH),5 . ehddnhedgh, zQplh;lHt),o7 12

CRE-) 1;*1?9323%3%@»3%5 g‘? 23y, “c2008 (175 eq),

i ndol e boronate ester 2 eq.) and
bi s(tri phenyl phosphi ne) paI ladium (11) chloride (0.1
Refereneg Exainpledi oxane/ water (2:1) 10 was heated at 140 C,

for 10 - 60 min in a mcrowave reactor. The resulting
mxtureﬂx\@s diluted with water then extracted with
et hyl amepate. The conbi ned organic extracts were
dried (MgSO4), filtered and concentrated in vacuo then
purifie \ei ther preparative HPLC or col umm
chromg hy to give the desired product.
Alternativel'y, the reaction m xture was | oaded onto
. | ' Be it e was then
SFluofRe(Eh s Eiam it SAoah SRt SRS (0 veort
Thae stigsng rhixtigre o€ 4 ibolomobafudarhdil-mdolef (656 g3 1 Siminel),

bis(pinacolato)diboron (12.8 g, 94.7 mmol) and potassium acetate (9.3 g, 94.7 mmol) in
methyl sulfoxide (100 mL) was added 1,1’-bis(diphenylphosphine)ferrocene-
dichloropalladium (1.29 g, 5 mol %). The reaction mixture was flushed out with nitrogen and
heated to 100 °C for 16 hours. The mixture was partitioned between ethyl acetate and water

and the organic layer washed with brine, dried over MgSO, and evaporated down. The crude
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preparative HPLC or col umm chronmat ography to gl Ve, t he
desired product Reference Exanple 2 General nethdd Tor’ ¥ Y Y 9
WEO0LsTIOt ection To a solMtion of the rel evaneCT/GB2008/003622
BOC- prot ect ed am nopurine in DCM was added TFA 20 and
the resulting solution was stirred at RT for 30-180
mn. The resulting m xture was dil h water .
product s pusiied By cMT GEOMAREraphs [aliosH E’é(dﬂB%‘H‘rgi te Y&iﬁe fheditle
1 ed (MJSH4 or Na2SH4), filtered and
compo%@rgzgﬁtg?at ed in vacuo, then purified by either
S (400MEDp D1 )Vied HRL R218), 7.0ddiny D) .chi @y dHD),a026/(t1 B)yi7:46 (ddhd H),
eihsed product. Alternatively, the reaction m xture
8.14 (bngydH) paded onto an I sol ute(r) SCX-2 cartridge, washed
with MeOH then eluted with 2 MNH3 in 25 MeOH. The
resulting residue was then purified by either
Referenge Egampleibve HPLC, or columm chromat ography to give
t he desiregd, product. Reference Exanple 3 CGeneral
met hod LifkTBDI\/S deprotection To a solution of the
rel evant -protected 5-fluoro-1Hindol -4-yl-purine
in 30 e added TBAF and the resulting solution
was stirred at RT for 30 mn, then concentrated in
vacuo. The resultant residue was purified by either
2,6-Di¢b10§9-9rﬁhylv%HM@%r col unim chromat ogr aphy to give the

2 .
S Ao S TAGREAT B L 0 7
12.5 mrﬁolb‘hrﬁacétcﬁétém)rr&)f\ﬁas (addbdhbldmmhmlee{l Oank; 0§ ninmalyamaf the resulting
mixtureESd AR T3 (TBSEANE (085 bl et ARG ETI p Blered
the filtrifb goﬂc’éﬁum Lhd Badeldid Iﬂidﬂéu 5 flagh @hﬁhat%}apl% (M%) EtOAc) to

reaction mxture was heafed at 10 m Xxture
obtain thastlezcmhpmmd(as RTolmdessavystalling sadidi(d.38rgy 04398). t 0 gi ve .

o oo BRI L PSS L
t heor Eti cal vyiel d) To a suspensi on of the pyrrolidi ne

(10.0 g, 31.7 mmmol) and %y};r) Ni ckel (suspension i
[The conizspond@gns_qmerrrz Gy ichioTo47-ethy: was alsgrisolated £0.61 g; 28 %).

b dr 2 I t and
ou (400,MH ’?r(?]l)%?g g% qui}jr—rgg’%g)’ ﬁ?s;@}r‘ré Roths. 'ighg’ rlg)a]gti on
m xture was then filtered through Celite and the
filter —cake washed with EtQAc. The filtrate was
Refere to dryness and the resulting residue to 15
give the title conpound as pale oil (2.57 g, 37 9.
NVR SH (300 NHﬁ jCDC:13) 6.57 (apparent t, J = 2.7,

d

1H), 7.04 (d 2.1, 9.1, 1H, 7.12
</Ii
JN N~ ~cl

2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purine

To a stirred solution of 2,6-dichloro-9-ethyl-9H-purine (1.38 g; 6.4 mmol) in CHCl; at
0 °C was added morpholine (1.2 mL; 13.8 mmol). The reaction mixture was stirred at 0 °C
for 30 min then RT. for 1.5 h. Volatiles were evaporated, the residue was taken up in CH,Cl,
(100 mL) and washed with a mixture of H;O/2M HCl/brine (1:1:1; 150 mL). The organic
layer was dried (Na,SQ4) and evaporated to give the title compound as a white solid (1.65 g;
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(dd, J = 2.1, 9.1, 1H), 7.20-7.25 (m 1H) and 8.25 (s,
1H). Reference Exanmple 5 0,B,O0J~\ F N 20 H
W®208Y706 4- (4, 4, 5, 5-t et r atfet hyl - [ 1, 3, 2] PCT/GB2008/003622
di oxabor ol an- 2-yl ) - 1 Hindole To a stirring m xture of
4- br ono- 6-fl uoro-1Hindole (6.76 g, 31.5 nmol), /
bi s( pi nacol at o) di boron (12.8 g, 94.7 mmol) and
96 %). pot assi um acet ate (9.3 g, 94.7 mmwl) in nethyl

O?M%f 290 2H), 4.32
o (40 gpg?ﬁ eyl p?ws he 193e§? (. 4, 4,23 (o, 7=72, 2H), 4.32 (br
s, 4H), @i781i$,dH)pal I adium (1.29 g, 5 nol % . The reaction

m xture was flushed out with nitrogen and heated to
100 C for 16 hours. The m xture was partitioned

RefereR8iRMaRBILE hyl acetate and water and the organic |ayer
washed W th brineodried over M\gSO4 and evapor at ed

down. The crude ' Il Wwv/ UUJp, W
2009/ 053716 57 PCN GB2008/ 003622 product was purified
by col um chro aphy followed by triturating to

yield the OHET4 |C(y1pound (7.87 g). 8H (400MHz, CDC13)
1.41 (s, 12H), /7. 02 €m 1H), 7.16 (dd, 1H), 7.26 (t,
1H), 7.40 (dd, 1H), 8.14 (br s, 1H). 5 Reference

‘ 2'Chl°§X"§rggﬁrﬁ(s&%I@Eélgl’ﬂN‘ﬂyﬁ—NﬁSﬂP?'ﬁé’aﬂlﬂde& stirred

TH%&%B(%& e&uaén 8fﬁ cﬁ*lbgdlbse&@wtma@hmn-&%mfz g&hﬁml 35 An%h

in acetone
mmol) st EMEDA 6191 htln é/' K mntol)m anhSZdrBum"ﬁHF )(4Qamiu) tahe78 %@ lwaﬁ added

by B (ER 5 ot 675 Naeptirenifon 7IORERED: The pep st S

stirred #1780t foR 8@ thid ket (Whichemh<latthyBtouk DMNE (RY nill; 30 mmol) was
chr omat ography%éloo % Et OAc) to_ obtain the title

added. SgiFpraivas eantinuedato8°Estor a fyrthea P mya. after phightimethg regrdion

was quc—(@che%éx§%%qg%wﬁqd80 %@l (WL? hth‘ll (%)rg esgstlggrg ' THE r%?ultlng

solid presipitae was Gellidotdd Wy Mliratied, wdshad-with H,Ocandaisicd It(S give the title
i sol ated ( : H (400 MHz, CDC13) 1.64 (t,
compoupd-asp pale Wsﬁléélgag’@j? 2, 2H), 8.27 (s, 1H).]

8 (400 MHz, CDCL3) 1.40 (t, J = 7.2, 3H), 3.83-3.86 (m, 4H), 4.05 (br s, 2H), 4.60 (q, J =
7.2, 2H), 4.68 (br s, 2H), 9.87 (s, 1H).

Reference Example 9

Me,N
@ N
N NfN
— 1L
JN Nl

[1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-piperidin-4-yl]-dimethyl-
amine

To a stirred solution of 2-chloro-9-ethyl-6-morpholin-4-yl-9 H-purine-8-carbaldehyde
(250 mg; 0.85 mmol), 4-dimethylaminopiperidine (0.16 g; 1.25 mmol) and AcOH (0.05 ml)
in 1,2-dichloroethane (4 mL) was added NaB(OAc);H (0.27 g; 1.27 mmol) and the resulting
mixture was stirred at RT overnight (16 h). The reaction was quenched with 2 M HC1 (10 ml)
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20 Reference Exanple 7 CJ N N\N N NxC , ,
2- Chl or 0- 9-et hyl - 6-norphol i n-4-yl -9Hpurine 25 To a
warioposdicol ution of 2, 6- di%hl or o- 9- et hyl - 9H pRET/682008/003622
(1.38 g; 6.4 mol) in CHC13 at 0 C was added
norpholine (1.2 nL; 13.8 mml ). The reaction m xture
~was stirred at 00 C _for 30 mn then RT. for 1.5 h.
and stirgeg) vagorpesly fr 39 naipa pidredtysss wengsepasated aad theaquequs iayep Wiap

b%lﬁecﬁgﬁ)% ?l %vétﬁ%gmgatﬁd ﬁ%g‘od\?ﬁ?yﬁgﬁlh Jhis r g%%%tﬂf{xﬁlrg (va.t'%)gl(rgc%d with

CH,CLA20 ﬁIL)( tha 2&ahjc lapet veasapparated,diried (Wa SO4) hnd thetsbb/ent evaporated

W W N e

conpound mh te | d 2009/053716 58
to glveﬁle;rﬁ’@%gmgs I ?“%;SO 1‘55230?’468 )- CDC13) 1.52 (t,
S (400~1\4Hz7c1%c2§'1')44 (3 J837§ ﬁfi’)7(10i17 Bl (m42f’f)31(8g¢1 9661172}?) 2.10-2.16
Ref er ence

(m, 3HE232|911B oy, 2:88N 910(]11(; 20D\ 3.80 (sNZH),d 82 3.85 (m ,4H), 4.30 (br s, 4H) 4.32
ﬁ gg&oro 9- et hyl - 6- nor phol i n- 4-yl - 9H puri ne- 8- car bal de
@JT=13 To a stirred sol ution of
2-chl or o- 9- et hyl - 6- nor phol i n-4-yl -9H purine (1.35 g;-
5.0 10 mmol) and TMEDA (1.1 nmL; 7.3 mmol) in
Referengn EyampleslOTHE (40 nl) at -78 C was added
n-butyllithium (2.8 nL of a 2.5 M hexanes sol ution;
7.0 LT range solution was stirred at -78 C
for 3OLE§n gfoﬁr whi ch tine anhydrous DVF (0.7 ni;
Nadded. Stirring was continued at -78 C
for a % n1n after which tine the reaction
was quencheg urlng into cold 0.1 MHO (500 nL)
with VIgOLQMS stlrrlng The resulting 15 solid
2-ChloRJ- 9-%&1?,11 189{($)- MEem&h?&Pgﬂom{l bidjpyRizif .yl Jmhﬁﬂi-swnb#phohn-
O and dried to give tit] conpound as a pale
4yL9Hypuhnm/soI|d (1.23 g; 83 %. OH (400 MHz, CDC13) 1.40

egereti &1“ a jumlar ?xldémerztﬂ)%{e%%e%cg(%pp'_g 9 Béjlg @( %%ah?ydroz .
pyrroloPQ2-EpiyRizaiean phca op4 difecthpRMifddiperidine.
oy (400 MHz, CDCl;) 1.46 (t, ] = 7.2, 3H), 1.61-2.41 (m, 9H), 2.77-3.11 (m, 4H), 3.74 (AB
doublet, J = 14, 1H), 3.79 (AB doublet, J = 14, 1H), 3.82-3.85 (m, 4H), 4.24 (br s, 4H)
overlapping 4.33 (q, J = 7.2, 2H).

Reference Example 11

b
"

4-Azetidin-1-yl-piperidine

To a solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (1.75 g, 8.88
mmol) in dichloroethane (80 mL) was added azetidine (0.6 g, 10.53 mmol) and the mixture
was stirred at RT for 30 min. Sodium triacetoxyborohydride (3.9 g, 18.44 mmol) was added
and the resulting solution was stirred at RT for 18 h. The reaction mixture was partitioned

between water and DCM and the layers separated. The organic layer was extracted further
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N NC
1- (2-Chl oro-9- et hyl - 6-norpholin-4-yl-9H purin-8-ylneth
W@ 00953086 | di n-4-yl ] -di netfyl - am ne 25 To a sPCT/GBR08/003622
sol ution of
2-chl oro 9 et hyI 6- nor phol i n-4-yl - 9H puri ne- 8- car bal de
) hyde ; 0.85 mol), 4d|mthylamnop|%er|dlpe i
with D(gl%{j apd tlge co_[nlggeqﬁﬁypgusalmgerg\zym qqycggra,tﬁ in vagyuo. The resultant white
Ijﬁgq QS 0
semi- soild%vlag fggﬂeﬁﬁe??ﬁh L ﬁ a:ggsu %@gﬁgﬂ}%ﬁn Wasgfgt:(l()% \rkvéz added.
The layelis wiefe timecmyhbfmlx(ed,&hh ))rgaﬂih:daycm aslatedambthe gquesonk tayenfurther

WO 2009/ 0 3716 59 /.GB2008/ 0036
extracted gHOLOCM: é&wé@mg@nﬂ% Ve it wachvd il aie, GRrE(Na:S0)
and conS &AL & qzaé‘lﬂijtot%ﬁ'\g% ﬁ%ﬂﬁﬁﬂﬂ%ﬁfen\iﬁﬁ 1 Qﬁfﬁb)f)}li%cﬁcfdQeﬁfﬂu@y?l ester

W th saturated 2C38 sol ution. This aqueous m xture
as a whitgsolisk@r0ag; 196 §o)MBQC- dmtemox( Qf)4-ncLe)tldnt- e'lmrr@adln@-ll earboxylic

acid tert\f@gtﬁlzersg %(Soe ng gﬁ/ %ln OﬁgA@ﬁlgf G n‘QS ﬁln ttltlfe co\rm)o%md asa

yeuow@logillsrs h300 %p; 87 O/o 5 8H (400 M—|z CDC13) 1.44 (t, J
NMR 3z (40§ MHIEPSD%) 1314;1 o (o) {ﬁ g Md 1> B8 ﬂzganhé nl:_ggz?-l)% (m, 3
0,253 By Sh et R RGPV R TP

H). NN NC 2-Chloro-9-ethyl-8-[(S)-1-(hexahydro-pyrrolo
[1,2-a] pyrazin-2-yl)nethyl]-6-norpholin- _
4-yl -9H purine Prepared in a simlar manner to

ReferenBeES4PRa2EXanpl e 9 using (S)-octahydro- 15
pyrrol o[ I, 2-a] pyrazine in place of
4- di met hyl am nopi peri di ne. 5H (400 MHz, CDCl13) 1.46

(t JQ72 3?\%1 61241(m 911), 2.77-3.11 (m

(AB bl et = 14, 1H), 3.79 (AB doubl et,
J -14 'éj} 85 (m 4H), 4.24 (br s, 4H)
over | appi q, J =7.2, 2H). 20 Reference
Exanpl e 11\—|=(/

8-(4-Azetidin-1-yl-piperidin-1-ylmethyl)-2-chloro-9-ethyl-6-morpholin-4-yl-9 H-purine
Prepared in a similar manner to Reference Example 9 using 4-azetidinl-yl-piperazine

(Reference Example 11) in place of 4-dimethylaminopiperidine.

3y (400 MHz, CDCl;) 1.22-1.38 (m, 2H), 1.42 (t, J = 7.2, 3H), 1.68-1.71 (m, 2H), 1.98-2.20

(m, 5H), 2.78-2.81 (m, 2H), 3.18 (br t, ] = 6.8, 4H), 3.69 (s, 2H), 3.82-3.84 (m, 4H), 4.27-4.33

(m, 6H).

Reference Example 13

Q o

%fx

2-Chloro-9-ethyl-6-morpholin-4-yl-8-(4-morpholin-4-yl-piperidin-1-ylmethyl)-9 H-purine
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V 4-Azetidin-1-yl-piperidine To a solution of __

4- oxo- pi peridine-1-carboxylic acid tert-butyl ester
W@ 20096853716 8. 88 25 mmol ) i rPldi chl or oet hane (80 PAI/GRe®S/003622

added azeti di ne (0.6 g, 10.53 mmol ) and the m xture :

was stirred at RT for 30 m'n Sodi um
triacetoxyporohydri del}{ , 4 nmpl ) ﬁd
Rregaged dn aégmletrlm@n%’io qerﬁn%ﬂa& nl¢ ?@amgf* n%elpﬁndme

lnplace&%&ﬁ?c‘fﬁghgﬁtngg?&ﬂaﬁems partitioned between water

'ayers separated. The organic | ayer
On (400 Blze&DCR) tled (Ut hér3HD121(6919$D63,73]E6) 635-1.88 (m, 2H), 2.11-2.21

(m, 3H) G345 R A a2 SR Ba A A 6P e e Pl A 85

(m, 4H)sar@5_@g>j (Iﬁi oS suspended in DCM and a saturated
aqueous Sol ution of NaHOOB was added. The |ayers were

thoroughly m xed, the organic |layer isolated and the
RefererBd BSQuUS | @y er further extracted with DCM The _
——@%—néc?—mgamc | ayers were washed with brine, dried
(Na2SO4) 5 and concentrated in vacuo to give
4-azetidin- I-yI erldlne 1-carboxylic acid
tert- este savvhlte solid (2.0 g, 95 9.
BOC- de te tlonNof
4-azeti di eridi ne-1-carboxylic acid
tert-butyl Q0 ng, 1.67 nmol ) usi ng TFA: DCM
(1 4) gave thé t|tIe conpound as a yellow oil (185
ng, 79 % NWR 8H (400 MHz, CDC13) 1.04-1.16 (m 2 H),
2-(2-Chlowg9-thyl- ﬁ-momhtﬂm-&-yl-QHI-purul-ii%n@ﬂoﬂ) 13)3,4tetrahydro-
iso um@hz 55(td, J=12.1, 2. 6Hz, 2H), 3. 06(dt, J=12.8, 3.6
9 ﬁl—l) and3. 15(t,J=6.9Hz,4 H). Reference Exanple 12 N
Pﬂ:))arehh-ﬂl\la shhitdmanbr &Y Kafferedde Ekample 9 using 1,2,3,4-tetrahydro-
(4- Azetidin-1- -plperldlnlylmethyl) 2.¢hl or 0- 9- et
lsoqumﬁgqmew;é)ﬁérdlwc ylamingpiperidinge " Prepared in a sinilar

Ref nc I '
ou (00 G DI T2 SRRE B B 2D, 3 62 5,310 175737
4H), 3.4l (apmpﬂ.24~4129f(mh§'ﬂ{)a 6i92ep9pam, H)N28.026H { GanBHRHz
CDC13) 1.22-1.38 (m 2H), 1.42 (t, J = 7.2, 3H),
1.68-1.71 (m 2H), 1. 98-2.20 20 (m 5H), 2.78-2.81
ReferencBExafiple 13 18 (br t, J = 6.8, 4H), 3.69 (s, 2H),
3.82-3.84 (m 4H), 4 27- 4 33 (m 6H). Reference
Exanple 13 C 0_

HN

N
()QH 2HC!

2-Piperazine-1-yl-isobutyramide di-hydrochloride

To a solution of tert-butyl-1-piperazinecarboxylate (15.0 g) in dichloromethane (150
mL) and methanol (150 ml) at O °C was added hydrogen chloride (40 mL; 2M solution in
diethyl ether). The mixture was stirred at room temperature for 1.5 hours and reduced in
vacuo to yield tert-butyl-1-piperazinecarboxylate hydrochloride (17.9 g).
To a solution of tert-butyl-1-piperazinecarboxylate hydrochloride (17.9 g) in water (200 mL)
at room temperature was added sodium cyanide (3.94 g). A solution of acetone (5.9 mL) in
water (20 mL) was then added dropwise and stirred at room temperature for 48 hours. The

mixture was partitioned between ethyl acetate and water. The combined organic layers were
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N hCNJ oN C 25

2- Chl or 0- 9- et hyl - 6- mor phol i n- 4-yl - 8- (4- mor phbf PR-4Y§)/- U U 0 D £«

W@epenstin- 1-yl met hyl ) - 9H-PBuri ne WD 2009/ 0537 1BCBEGB2008/003622
PCT/ GB2008/ 003622 Prepared in a simlar manner to
Ref erence Exanpl e 9 using 4-norpholino-piperidine in

pl ace  of 4-di nethyl am naopi peri di ne.. 6H (400,
Washedmg}nel squra(tﬁd dned (Mg§04)3qqfi reducgd im vacyo G‘?ﬁ"ew {(cyano-

i s S Lo i it 0 s -2, 20 (1

Tbla,soRuti8R 0B 4 &Byanb- (lepthzjr}-@netm'l)aﬁpeta&ﬁe-(l marlﬁiad)yhc acid tert-butyl

ence
ester (980 1) @i SBKHR B TH B AGE s A9 mlesS e FErbompHidd me).
Hydro g»sh berlax?ae 2 HmhEirEwe Wsomtﬁﬁlqwmr? Ras e Rad&rdrbopwRe. The
simlar manner to Reference Exanple 9 using
resulting nix@reiwaehqatddytd 49-Ci cy@qugfrtow the copled imigturgwas added water and

the pre:cc;glgat%}e sotll)ﬁ @Qr%d%;{eg 6‘;&" gggqmgc%%q"noy 2-m¢ %Qﬂf?_]ﬁ-%ilperazme-
1- carbo§ 1{dackd fert-butyl eslde (619 mgB Thé BOC- wik r314104edzﬁsn(lg’lHC1 in ether
, 6.92-6.94 (m_1H), 7.02-7.10 (m .3 Refere
under s@g@ﬁfg jcanditionsHg gave bp@emneg%1sgbytyra1mde 1-hydrochlor1de (600 mg).
[NH{HQ 1Fhperazine-1-yl -isobutyram de di-hydrochloride To a
soI ution of tert-butyl-I-piperazi necarboxylate (15.0
g) in dichloronethane (150 nl) and nethanol (150 m)
Referenat FRafpleds added hydrogen chloride (40 nlL; 2M sol ution
in diethyl ether). The m xture was stirred at room
tenperature for 1.5 hours and reduced in vacuo to
yi el d ©Qgrt-butyl -lopi perazi necar boxyl at e hydrochl ori de
(17.949) - To @ splution of

tert-butyl-1)pi pefazi necar boxyl ate hydrochl oride (17.9

g) in wate N\(dgm roomtenperature was added
sodi um cyani /é\( g A solution of acetone (5.9
m) in water_{20 an was then added dropw se and
stirred at roomtenperature for 48 hours. The

2-[4-(2-Chloro-9-ethyl-6-morpholin-4-yI-9 H-purin-8-ylmethyl)-piperazin-1-yl]-

isobutyramide

Prepared in a similar manner to Reference Example 9 using 2-piperazine-1-yl-
isobutyramide di-hydrochloride (Reference Example 15) in place of 4-
dimethylaminopiperidine.
Sy (400 MHz, CDCl;) 1.21 (s, 6H), 1.41 (t, J = 7.2, 3H), 2.52 (br s, 8H), 3.68 (s, 2H), 3.79-
3.82 (m, 4H), 4.23-4.32 (m, 6H), 5.17 (br d, ] = 4.8, 1H), 7.06 (br d, ] = 4.8, 1H).

Reference Example 17

F
W@E\B
N
H

5-Fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-indole
A solution of 5-fluoroindole (5 g, 37.0 mmol) in DMF (40 mL) was treated at 0 °C
with trifluoroacetic anhydride (6.1 mL, 42.6 mmol). After 30 min, the reaction was poured
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m xture was partitioned between ethyl acetate and

wat er. The conbined organic |ayers were rLi/utdTHUE"Y? 7 YU UJ 6.
WQI29/05311€ 4 WD 2009/ 0537986 62 PCT/ GB2008/ 003B2RGB2008/003622

washed with brine, separated, dried (MJSO4) and

reduced in vacuo to yield 4-(cyano-

di met hyl - met hyl ) - pi perazi ne-| -car hoxyl i

into wafeg apd g@tryqulté%g ]grlemmﬁte 5oléejcted-|hy t&lt@gplmvyaéhecgwgtg water, then dried
e RN T W BSRT PATEEP M eyt

for 1 h. dthe@e@timmi&ﬁckeﬂaMbmsmlednmhémwﬁh dichldddmethpne arfsl acidified
. d 2. | yt.j on | .

wit s 2R G i Pl el B, s

water, t4éh Jiﬁ’ﬁt(ﬁ’all&%nﬂaglage CW&héH @hth wald?, & QPS8 GY afill é&@b@ated in

was added water and preC|p|tated solid filtered
vacuo. Bheiregultingl maitesiad (fng, 75%) was dissolved in methanol (80 mL) and treated with

concenﬁaté%@%ﬁm% ac (Ig %ée%&{ !ﬁ){'e}l o&e%cjgég He feactr,%n was cooled

and the Béult@TgQrecipiae b@l[ﬁétb‘dgwﬂﬁieﬂ gwﬂﬁvatbﬂaxﬁl dvaporatedd@ vacuo to give 5-
standard conditions to

fluoro- b ideds-3 Larhexyligacid g@ﬂw? 9~‘it%ﬁﬂs@el’ea?h‘ﬁ?ﬂéﬂi@é el (42 2(B0B)-
%iutioh%ﬁk%%ﬂ%ﬁiﬂlﬁ%a%ﬁ&? ?853( Q,nﬁ.@ nﬁtﬁbl% TFA @5 mg) was

added t@ a[sdtufidn GhH5-dluord1 Htihgdle-8-carbigxiyhic acid 4nethyl Sstep(X g,1:08 minwl) in

TFA (1§ fn?ﬁ): %pﬁﬁge oz Q%r%@é%l]épgpfi &b éx% mégag 151& 5 gtrureedwgsnevaporated in
vacuo ahd PREAENE fesldu¥ |susﬂe§&1=!€l‘ih )era?é'rq(@sa nﬂ:) ‘b@ﬁﬁ‘é 86k aehtd® with a

(Ref erence” Exanpl e 15) pl ace
solutiortofrymtt4sgiuamodisiei (p2rg, dil ﬁemmgr) uﬁwa(en()iﬂ IMI:I) Tl@D@dqsi)onImzt_me was

treated %Jéth dﬁ}}adrogle%né @ogén@ﬁﬁdﬁpﬁtﬁaﬁ'lﬂ &émi,% gég P}ﬁ fe%.‘_s—plg B e(j_l?l ate
removel b ?' filiratibrithfbugh cdlile, 7.06 (br d, J = 4.8,
erence Exanple 17 0,B,0 F5 > N H 25

@hFPI&W@-IﬂYe(T a8 sepaated iraghed sappessively, wifh sodium thiosulfate

oM 8 ks A A Yo g s

dissolvéd mahetharml (6(DmC) and tréatéd with d0VecoedisdN0OH pdiutide ((((BmL) then
reﬂuxecriﬂfor 2h T?le reactlor'l me{(ttureer was conlergi anEl Ig)e(ugﬁgg w1tﬁ rb&@ﬂquégﬁr(ratlo
95:5), dried (MgSOQ,), filtered and evaporated in vacuo to give a crude solid. Purification by
column chromatography gave 5-fluoro-4-iodo-1H-indole as a pale brown solid (1.05 g, 39 %).
NMR &y (300 MHz, CDCls) 6.49-6.52 (m, 1H), 6.95 (apparent dt, J = 0.4, 8.6, 1H), 7.26-7.33
(m, 2H) and 8.35 (s, 1H).

A solution of 5-fluoro-4-iodo-1H-indole (261 mg, 1.0 mmol) in dioxane (1 mL) was
treated with triethylamine (0.2 mL, 1.4 mmol), palladium acetate (4.5 mg, 0.02 mmol) and
bis(cyclohexyl)phosphino-2-biphenyl (28 mg, 0.08 mmol) then heated to 80 °C. A solution of
pinacolborane (1 M in THF, 2.66 mL, 2.66 mmol) was added via syringe. After 30 min, the
reaction mixture was cooled, then diluted with water (10 mL) and DCM (10 mL). The
resulting mixture was passed through a phase separation cartridge, and the dichloromethane
layer was evaporated in vacuo to obtain the title compound which was used without further

purification.
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PCT/ GB2008/ 003622 into water and the resulting”” “*"Y/ Y Y20 244
wee@ehsi7i@t e col l ected by #iltration, washed wWETIGB2008/003622

wat er, then dried in vacuo. The solid was then

di ssolved in 10% aqueous NaOH (200 nL) and heated at

reflux for 1 h. The reaction m xture was then cool ed,

Referengg Examplei k8, di chl or onet hane and acidified with
aqueougs . The resulting white precipitate was
col | ecfiltrati on, washed with 5 water, taken up
i n di chPef oNet hane, washed with water, dried (MgSO)-
and evapor ai%g in vacuo. The resulting material (5 g,
75% was di ssol ved in nmethanol (80 nL) and treated
1-(tert Bub{1- i ROGARIARIFS- MU A il 0 (2 M) then heafed at

ux overnig The reaction was cooled and the
Tesubluting of 6 biopi-1 Htiedalo (3% ged 22 2vawhau anhydrowsstBF (25{bmL)

was ad el R arR (TR nehotiF v b AR 0285 gpothgoronvise
and mai@asiNg @R PUItRM a8 01°CAThé rdaction Biktiee wab@tited & 0/¢C &} 20(min, then
thalltTumtris(trifluoroacetate) (8.45 ¢ 5.6 mol

a solutiqreaf t@gg)qm)cth-dila@;hg]dsilage é405,. &t0 Zﬁﬁ mel) iI:lL anhydrous ’I)Hll“ (nZO
o AP A BRI 2, TR M s

H,0 and the'lagsts Separaled) Thd hqueoaa tdyeowasiexttadted wisEt©sapardathe dombined

.in vacuo, and. the resulting residue suspended in ter
organic lgygryyvyreyisieg r(lélg§§4h ¢renrconearaldiin V%”é’o&ﬁ? FeShta Fesidie was
priid BN 1 G o815 Bkl POV, 30,8 Lo provi
the titlecionipoondwes blztained A0 cotbirien dili@t.2an® %95 nl) and the

‘1R I3 MR I, D' 6 BT TUEE iyt L83k d PHE o,

6.87-6.81@E,ESH), el 3y(dM £ BHE1 VA, 1703b i@l € H)9ad 741qmh, ary).
bri ne, %hen (dri ed (I\/gSOPKR and evgpor at)ed in \c/(acugjq) The
resultant material was dissolved in nethanol (60 nlL)
Refere %n%xt re%tl%d W th 40% aqueous NaCH sol ution (60 nlL)
RECTOEREAIIB“¢f | uxed for 2 h. The reaction nixture was
cool edH@ap@®Hextracted with DCM MeOH (ratio 95:5),
dried(MySO4), filtered and evaporated in vacuo to

give a solid. Purification by colum
chr omat why gave 5-fluoro-4-iodo-1Hindole as a
pale browmm—oK1d (1.05 g, 39 %9. NWVR 6H (300 Mz,

CDC13) 6.49-6.52 (m 1H), 6.95 (apparent dt, J = 0.4,
G- . ). 25 A
-terefiy-Aihen it hinln ¥ ugR-LAthgBE ol o B ald ) 1%
Toelsplution o Ox(enebytil-dimethydsilartylesifladroal #indole (30.0 g, 0.12 mol)
in My%rz)hglf% (61l rgn()(ggﬂ_é.?f@% argﬁqe }Vﬁmweﬁargahlygg{yfergegﬁgg&t 86.6 mL,
0.241 rr?i )Sélﬂyacéo%g?ﬁ%/dg)sﬁsﬂgx@ﬁ @Rﬁiﬁﬂ%(fi -V eYNbhdRe, B2 n%,%%l) at -

1
hen heat e C. A'solution of pinacol borane
78 °C. The resi{in@mbGurel wasAtie@d atre8) °Cafvs 2 dilthed trvisepropylibogate (37.5 mL,

After 30.m.n, the eaction m xture s cool-eq h .
162.7 nignlf g fropsr. eSS aritsturas T FC-73G fgp %0 min,
then all6W8dd Wikeh 1§ 2DUCEANRAGuEHRS S6%tibH 6OHAN (24 M1 256 mL) was added and

separation cartridge, and the dichloronethane |ayer

the resulféng mixiyre veas @guied intadle®. fThe dayers were separated andcibepauanys layer
eancteWiﬁbEwﬁc. lﬁ%%o#bﬁr{éﬁl&'gin% fa?&% were dried (MgSO,) and concentrated in



10

15

20

25

purification. If wwi UUJOL W 2009/053716 64 = _ _ _

PCT/ GB2008/ 003622 Reference Exanple 18, FIC N -'Si T
wda 2qopes37aBut yl - di met hyl - si%anyl ) - 5- f | uor o- 1H | PADIGB2003003622

a solution of 5-fluoro-1Hindole (30.0 g, 0.222 nol)

i n anhydrous THE (250 nL) 5 was added sodi um hydri de

60 % suspension . in mneral ojl, 10. ZZM?, 0. 2? mol ) .
vacuo. ‘B vesiant ¥elloneplidayas themerystathised Fam P Nhang cyglahexapgdo give
sl ' ' | Hiegh at O C for 20 min, then

the t1tleé:%§-fg:6%<|f‘%§r?€é/bﬂ% g?lﬁ%atﬁ)tﬁ’?ghfér o- di et hyl -si |l ane (40. 15
'H NMB, (400 RBE, G5);DD)NS Ar6Ry(sir6dd); 002Hs(PH), i) (dnds Je2itled]l Hdb.79-

the solytion stirre T for 25 The reaction

6.90 (myl i{)u?'é&\txfa@nﬁ% l}réha‘}%n"ta}%)“ aqﬂg=§n‘§ 4tér11é{z’l Qﬁ@r S separat ed.
The aqueous | ayer was extracted with Et OAc and the
conbi ned 10 organic |ayers were dried (MJSO™4), then

Reference Fxample0ed i n vacuo. The resultant residue was

purified gy colum chromat ography (silica gel, _
cycl ohexézé: DCM 100 % to 50:50) to provide the title
conpound s obtained as a colourless oil (41.2 g, 74

% . 1Hn 400 Mz, CDC13): 6 0.60 (s, 6 H, 0.94 (s,
9 H, 6.58 (dd, J =3.2, 1.0 Hz, 1 H, 6.87-6.93 (m
1 H, ¥28(e, J=32H, 1H, 7.24-7.29 (m 1 H
and 7.41 (m 1 . 15 Reference Exanple 19 HO .COH F
2-Chloro-6tmorpholin-4-yl-9H-purine _
- g - | v i et bl - S| )55 | H.i -

i aishfilihn BY 31 KGR gphg 61V by 2226 APl Wikl 960l oes
added rﬂorbhcﬁfde{b.@tmL,-w.Tmmmdl). The mxﬁlti,hgiini&hmem? heédtedatatRux for 15
. 30.0.9, 0.12 no 20 in anhydrous THE (1000 L re

min,and a1 S01 30 B, Shetenylfant wgarte aée&rpam%‘éawél%*)eﬁ |

. : [ b : :
fitratiol st o b o My 4 FROLS [ aHba A0 Mg Htoldidetne
title compaumdt(6.26 gnPXA)re was stirred at -78 C for 2 h, then

riisopropyl hkorate (37.5 v olB2. 7 [ ) ad
' N B, BSOS 1 1 oMt e el B 2565524 (os, 1
H). for 40 mn, then allowed to warmto -20 C. An aqueous
solution of HO (2.4 M 250 nL) was added and 25 the
resulting m xture was poured into H2O. The | ayers were
Referense Basmpled@land t he aqueous | ayer extracted with Et OAc.
The conbi ?ed organic |layers were dried (MJSO™4) and
concentrE ﬂd in

N
.
<N l N/)\CI
N

2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purine

To a solution of 2-chloro-6-morpholin-4-yl-9H-purine (304 mg, 1.27 mmol) in DMF
(6 mL) were added bromoethane (284 pL, 3.81 mmol) and sodium hydroxide (152 mg, 3.81
mmol). The reaction mixture was heated at 150 °C for 2 h, then allowed to cool to RT. The
reaction mixture was partitioned between water and DCM, the layers separated and the
aqueous layer was further extracted with DCM. The combined organic fractions were washed
with water, dried (Na,SO,) and concentrated in vacuo to give the title compound as a yellow

solid (210 mg, 80 %).
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V. VV ---~ v Vv v VL W 2009/053716 65
PCT/ GB2008/ 003622 vacuo. The resultant yelbbibBAWE/ U UO b L4
wave®9nssams crystal | i sed frofh DCM and cycl ohexaneCT/6Bgi08603622
the title conpound as a white solid (25.0 g, 71 %9. 'H
NVR (400-MHz, CD30D): S 0.62 (s, 6 H, 0.92 (s, 9 H),
. 6.51 (d, J = 3.2 Hz, 1H)7, 6. 79- 6.90§m 11}3, -
HNW(&@OS"H%QDﬁHs)lsHP%d:/ 347,ddD, 3.79-38p(m4 §).14,13-4.32 (m, 6
erence Exanple 20 CJ N NI ~N i H NC
H)a“dg%Eﬁ?Jﬁg ‘6- nor pholin-4-yl-9Hpurine To a solution of
2,6-dichloro-9Hpurine (5.0 g, 26.46 mol) in water

(100 nm.) was 10 added norpholine (6.9 nL, 79.37
_rw&é&:_nzﬁwfere . resulting m xture was heated at reflux for

15 mn, and then allowed to cool to RT. The resultant
white preci ate was collected by filtration and
washed wit ter, MeOH and EtCOH, then dried at 40 C
for 1§ h to Qive the title conpound (6.26 g, 99 %.
"H NVRY«0 , DMO-d6): S3.72 (m 4 H, 4.18 (m 4
H), 8.16 NS)NT°"cH) and 13.24 (bs, 1 15 H). Reference
Exarrpleéﬂ.N CO N ~N ~(N INC
2- Chl or 0- 9- et hyl - 6-nor phol i n-4-yl -9Hpurine 20 To a
2-Chloetbf)-wtixlﬁ-nforl?h@iiﬂ-é-rywﬂ-mipwmanbﬂdyhym purine (304

ded b
F3i.£01u60 W oS- B T BB S PTE 773 oo
and TMBIDA X6.1 Tie, mmhio@)ﬁnmydtws THE (mmylmﬁ addd acz;ohﬁronzafn-
then allowed to cool to RT. The reaction mxture

BuLi lrwaIéF 625 Mt i Sohminaed i mmalhater 7&5(c Thewesulting mixjue gvas Stirred at
-78 °C ?&Qﬁl’i,g@% grotug f)MlagsL@?rﬁds 4837yrﬁ asfédﬁ&i‘&f ge\%itsé aﬁ%ergactlon
Wt

e conbi ned ordanic ctions wer
mixtureZ\SaSI\ithi’ed\m;-m °C forileid tlﬁdkb{%ﬁ@ﬂ@ned rbdtvmen aeonid apueous solution of HCI
(0.1 M) an lb 1{40 Tgé: Xrega%:lrcﬁa}t'elr thag sgpoar te and (?r?edwséé)‘s then concentrated in

vacuo. The resultant residue was purified by column chromatography to give the title

compound as a cream solid (6.02 g, 75 %).
[M + H]" 296.1

Reference Example 23

o
N
HO N N
50
2 N/)\CI

(2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-yl)-methanol

To a suspension of 2-chloro-9-ethyl-6-morpholin-4-yl-9 H-purine-8-carbaldehyde
(1.18 g, 4.0 mmol) in IMS (20 mL) and THF (20 mL) was added sodium borohydride (152
mg, 4.0 mmol). The reaction mixture was stirred at RT for 90 min, then concentrated in
vacuo. The resulting residue was partitioned between EtOAc and a saturated aqueous solution
of NaHCO;. The organic layer was separated and washed with brine, then dried (Na,SO,4) and

concentrated in vacuo to give the title compound as a white solid (1.20 g, 99 %).
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solid (210 ng, 80 %. rL I/ W ZUWOTf UU3 bL W
2009/ 053716 66 PCT/ GB2008/ 003622 1H NWR (400 MHz,
WED0L8STIS 1.50 (t, J = 7.9 Hz, 3 H), 3.79-3. SECT/GB2008/003622

H, 4.13-4.32 (m 6 H) and 7.71 (s, 1 H. Reference

Exan'ple 22 50N O\ /NI ~N i NN

2- Ioro 9- et hyl - 6- nor phol i n-4-yl - 9H puri ne- 8- car bal de
[M+HLy98.3 To a sol ution of

2-chl oro-9- et hyl - 6- nor phol i n-4-yl -9H-purine (7.27 g,

27.0 mmol) and TMEDA (6.1 nlL, 40.6 mmol) in anhydrous
ReferenCEEx&inple 241 ) was added a solution of n 10 BuLi in THE

(2.5 M 15. 1 mol, 37.9 mmol) at - 78 C. The resulting

m xture vvas[ Blrred at -78 Cfor 1 h, then anhydrous

DMF (3.8 nly48.7 mmol ) was added drop-w se. The _

react pon ymxture was stirred at -78 C for 1 h, then

partitirered| b ween a col d aqueous sol ution of HC

(0.1 M ahd I The organic | ayer was separated and

dried (Na SH), then concentrated in vacuo. The

resul tant residue was purified bﬁcol um

8-Bromomethyl Zghlapery- thylg‘fwrph%hl!'i“tﬂl'@ BUBBfpound as a

E%@H%p%ﬁégﬁ &gé %ﬁﬂ% 0- Zé%% Wo&%q@f 3@% $SHShERGRI (1.20

g,4.0 n(rﬁ’ol}]’ﬂ DEYE GOanhy wefk-addepbmbomtetrayontids (159 ¢)488 smiolnatdh

tipheny3pkaspiing (138 ey FEPAR ALHF ?hezfe%twgmwr? s sireog 9 efor 4
h, then Wfi‘one(i%eme& DEMarddBnk. THe efivhs Qéfﬂﬂa-{éc?-:arn{#g\%shed with

was added sodi um borohydrl de (I52 nyg,
brine, thEneairied éNajS(ﬁ)x) andk cancentved @tviarza d‘hairesaltalﬁtcrﬁsim waspurified by

en trated |n vacuo. The resul rLes was
column gERATETRY B e EADPSING H AT AT 2 Ge B0
[M+HF@60IZ(@9Br?5mP362\@H¢§§ The organic | ayer was separated
d washed with briné, then dried (Na2SO4) and

Reference Example 25

N
&

4-(3,3-Difluoro-azetidin-1-yl)-piperidine

To a solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (1.0 g, 5.0 mmol)
in DCE (50 mL) was added 3,3-difluoroazetidine hydrochloride (712 mg, 5.5 mmol). The
mixture was stirred at RT for 15 min, then sodium triacetoxyborohydride (1.59 g, 7.5 mmol)
was added and stirring was continued for 17 h. The reaction mixture was diluted with brine
and extracted with DCM. The organic layer was separated, dried (Na,SO,) and concentrated
in vacuo. The resultant residue was purified by column chromatography to give 4-(3,3-
difluoro-azetidin-1-yl)-piperidine-1-carboxylic acid tert-butyl ester as a pale yellow solid (1.2
g, 88 %). To a solution of 4-(3,3-difluoro-azetidin-1-yl)-piperidine-1-carboxylic acid tert-
butyl ester (552 mg, 2.0 mmol) in DCM (4 mL) was added TFA (2 mL) and the resulting

- A W ke 4
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concentrated in vacuo to give the title conmpound as a

white solid (1.20 g, 99 %9. - - - v.. , WO
WQOOINSEBY16 67 PCT/ GB20089%003622 [M + H| + 298PGI/GB2008/003622

Ref erence Exanple 24 CJ N Br<NI N r NNC 5

8- Br ononet hyl - 2- chl or 0- 9- et hyl - 6- nor phol i n-4-yl - 9H pur

mlxturf!( Waxsiirast Bipefgﬂ% S’g@-g@‘ﬁﬁﬁ%ﬂtlf’ﬂ mixtpre yas joaded-onge gn Jsofpie® SCX-
2 cartri@80 wabHeddfith MeOH gleﬂmliit%dgévﬁh @g&r"g(ﬁn%llﬁ%ﬁ%%gé givadAetile

carbon tetrabromde (1. g,
compoundi gstagrald yshlowpiolid€2711m8674%)5. 2 nmol ) at 0 C. The

' NRR00 MiSr £k faafl i ainr | 65 1 g a e T S, 1 1),

] nd ' ' dri ed
2.54 2.&2’@@,;?0%??3?699@,63 128518 g, 1y ah@ 30613187 (rﬁ,htf-‘ﬂ?. rie

and concentrated i n'vacuo. The resultant
residue was purified by colum chromatography to give
the tit onpound as a white solid (1.24 g, 86 %. [M
Referenfe%xf =» (79Br) and 362.2 (81Br) Reference Exanple
25 15 H NF-V3 F

4- (3, 3- [{fe)uoro- azetidin-1-yl)-piperidine To a
n

solutio 4- oxo- pi peri di ne-1-carboxylic acid .
tert-b | ester (1.0 g, 5.0 mol) in DCE (50 nL) wa
added 373-difl uoroazetidi ne hydrochloride (712 ng, 5.5

mrol ) .F The 20 nmixture was stirred at RT for 15 mn,

4-(3-Fl&g'§f-‘% gﬂgyggﬁ,qd)r_éi?gﬁhmyborohydri de (1.59 g, 7.5mml)

Irring was continued for 17 h. The
Peepatedaacorilinguo thewaethold tiseddul the pirbpdrationeof 4a(3¢B-diftuoreeazetidin-

1-yD)-pipkgdarsng s uoseaine R ics ¢ Skt oropreiinelydfshoride. The
title corglﬁ&gﬂg@as%ﬁ’é&z{sfd RbRless il LI80 k4 139WRy. 09r aphy to give
"H NMRBi (#0Q Mz, £DE1)I5 - 13- 124 (1pi DED] Ubh6ld, T edRifodyd He, 2:6),@.16-2.23

(m, 1 rlf)@ei_.éirg.‘é?ﬂglo? THeLaPS, 4 B2y 8 9o ) 21, 5.78-535%m, 3%, 5.10
(m’ngg'i@d%I%g?itl)j'l uoro-azetidin-1-yl)-piperidine-I|-carboxylic

Reference Example 27

1-Piperidin-4-yl-azetidin-2-one

To a solution of 4-(2-methoxycarbonyl-ethylamino)-piperidine-1-carboxylic acid tert-
butyl ester (3.4 g, 12.0 mmol) in anhydrous THF (75 mL) was slowly added a solution of
methyl magnesium bromide in diethyl ether (3 M, 6 mL, 18 mmol) at 0 °C. The reaction
mixture was stirred at 0 °C for 3 h, then allowed to warm to RT and stirring was continued for
72 h. The reaction mixture was concentrated in vacuo and the resulting residue was
partitioned between EtOAc and an aqueous solution of ammonium chloride. The organic
layer was separated and washed with brine, then dried (Na;SO,) and concentrated in vacuo.

The resultant residue was purified by column chromatography to give 4-(2-oxo-azetidin-1-yl)-
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butyl ester (552 ng, 2.0 mmol) in DCM (4 nlL) was added
TFA (2 nL) and the resulting WD 2009/ 053716 68
WEEMHEBR008/ 003622 m xtur® was stirred at RT POI/GB3008/003622
mn. The reaction m xture was | oaded onto an
Isolute(r) SCX- 2 cartridge, washed with MeCH t hen
eluted with 2 MNH3 in MeOH to give the title corrpound
piperidige-1cahaxylig apidderz-bytyl gsterasp m@e yeﬂpwell (588 rwio( Apdoa

et iy o b TegtgiHs ook e g 24

mmol) i DCM/(6 rﬁL})whk ad@d H)FAa(ﬂinB).%eSeéimidgmixmrH)was Refred et R'E for
Exanpl e 26 .
15, ﬂzfn(csngwntrawe ’%'ti’@%"d Fﬁe resylfant Fsilug s ferded gnfsyandselutp® SCX-2
cartndg@C\Qerhg& Qgthtlﬁebhleth&?tzlhféq \MWM RH; R MUGIP & &lE B thtfe compound
4-(3 di fluoro-azetidin- 1-yl)-piperidine using
as apaISyélllQ}’osQiat(étZISdmg;éol"/ﬁ) pl ace of 3, 3-difluoroazetidine

' NMRYAEERS Celii: Pets- Lt (B BTTAT RS (g e, 7. 350267
(m, 2 HE?%?@: ] 41} ﬁé 21Hi22‘3 1((m1t 3 =H)z 6,3. ﬁﬂz(ﬂﬁ& 3]2f(t1.2—ﬁ10 #7232 H)

and366(rﬁ,1181)14 (m 2 H, 3 59 3 67 (m 2 H, 3 78 3 95 (m
2 H, 510 15 (m J = 55.8 Hz, 1 H. Reference
Exanple 27 0o=0O0 N N H

Referente Bxpapledign- 4- yl - azeti di n-2-one 20 To a sol ution of
4-(2- mst hoxycar bonyl - et hyl am no) - pi peri di ne- 1- car boxyl
ic acidstert- butyl ester (3.4 g, 12.0 mmol) in
anhydro ;Z%K?S nm.) was slowy added a sol ution of

&t

net hyl Nign bromi de in diethyl ether (3 M 6 ni,
18 nmol ) The reaction mxture was stirred at
O Cfor 3 h, then allowed to warmto RT and stirring

[1-(Methaxy-sasthylearhamgyl)-Izmethyl-gthyll-earbamie agid textrhutylester
r
FRASERBRLES b ol AR YN0 DY RbplR AP 083
mmol) zﬁfdﬁﬁif(lZwaib@?bmzbﬂ&mymﬁlﬁ)sp]ﬁlgﬁmhlbridef(yh6 20a38.0 eapAasipireDCM (280
and washed with brine, then i

mL) wegkoMIdA N ety Iy amin, Bydroctpridenil 0 i 1970 o) and
methylﬁh‘lz’-%f(%(ggn{aﬂzl gt%? g:ﬂg}?_ﬁo_ﬁ IEF ) grat Pl RRNMng SusBb¥fon was stirred at RT for
70 h, and then partitioned between water and DCM. The organic layer was separated and
washed with brine, then dried (MgSO,) and concentrated in vacuo. The resultant residue was
purified by column chromatography to give the title compound as a colourless oil (12.2 g, 50
%).

'H NMR (400 MHz, CDCL3): & 1.44 (s, 9 H), 1.54 (s, 6 H), 3.21 (s, 3 H), 3.70 (s, 3 H) and

5.24 (bs, 1 H).

Reference Example 29

&
O)\uﬁ

(1,1-Dimethyl-2-oxo0-ethyl)-carbamic acid tert-butyl ester
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WO 2009/ 053716 69 PCT/ GB2008/ 003622
pi peridine-1-carboxylic acid tert-butyl ester as a

W@ 2000053314 ow oi | (598 ny, B0 % . To a sol uti oPCHEB2008/003622
4- (2-oxo-azetidin-I-yl)-piperidine-|-carboxylic acid
tert-butyl ester (595 ng, 2.34 mmol) in DCM (6 nL)
was added TFA (2. nL). The resultllang m Xt ure

dpiasobyiogiof ﬁr(mﬁhoxxn@twl-cméwoz iRy el carbpmig apid tert

oot R TSRO OB, SRS et

dropwisd {H310i 4C. Whéjrbsuhingimisturh was 'alidmeed:torvmmnd RTBsvex 3pahm, and then

stirred %‘ﬂd‘ g)\g irno' | deiq&?glg S&EJUOT oé’ é?t?fj amd yvas aé«ke%Bthesmlytqg& was,
concent’fﬂtec% %%ug afd the (ré@ult?ng'&mdae &ﬁ'tlﬁbned\betwé’endeTBr ana ET'D.Ac3The

, 0 Hz, 2
organictlpycr ayed sepased md washpd wih WiteaihendaeERMEBDA @d coResmiraied i

vacuo. YRl iG e i Pured v aohnchmapsopaalirn va el

compowdi at\ﬂntedauax& 36@1@8%70 a sol ution of

. 2-tert - but ox carbonyl am no- 2- met hyl - pr opi oni ¢ id (20

HNME (406Miiz € - $ 133d(s, 6 H), 1.44 (s, 9 H), 4.96 (bs, 1H)and 43 (s, 1 H).
bi s(2- oxo- 3- oxazolldlnyl)phosphlnlc chloride (32.6 g,
128.0 mmol ) in DCM (280 nl) were added

Referens©Bstam®ie B0 hydr oxyl am ne hydrochloride (10.4 g, 107.0
mol ) and triethylamne (40.0 nm, 287.0 mmol) at 0 C
The respd ting suspension was stirred at RT for 70 h,

and t Opartig ed between water and DCM The
or gani Codll\a;ér/'%aﬁ] separated and washed with brine,
then dried (MgyS®™)! and concentrated in vacuo. The

o-tert BgiavsR e FARing - e PR BPY TR ARG A ety ester

TQ'a%H[dtl%ﬁ%f o 41 dﬁﬁ@th%l-ﬂox@-@thg?)earbaﬂnkjﬁd(tér@guﬂyl'@ster (0. |—6|)6 g,3.52
mmol) @ D@E((éQ ITIL) M)as added gydne tusthyl estef) hydperhireide(893 @, 7.41 mmol).

The sy RgRisisfong S s ART r 20 - s iy pranghpyshycride
(0.83 gS39BMniD w88 3ThkbrediitiMEIh BB MH302Lstirred at RT for 19 h,

and then partitioned between a saturated aqueous solution of NaHCOj3; and EtOAc. The

organic layer was separated and washed with brine, then dried (MgSO,) and concentrated in
vacuo. The resultant residue was purified by column chromatography to give the title
compound as a colourless oil (0.80 g, 88 %). |

"H NMR (400 MHz, CDCly): 5 1.29 (s, 6 H), 1.44 (s, 9 H), 1.62 (bs, 1 H), 2.64 (s, 2 H), 3.43
(s,2H), 3.73 (s, 3 H) and 5.04 (bs, 1 H).

Reference Example 31

L

6,6-Dimethyl-piperazin-2-one

A solution of (2-tert-butoxycarbonylamino-2-methyl-propylamino)-acetic acid methyl
ester (0.8 g, 3.07 mmol) in DCM (20 mL) and TFA (5 mL) was stirred at RT for 90 min. The
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To a solution of

[ 1- (et hoxy- net hyl - carbarmyl) 1-met hyl - et hyl ] - car bam c
wa@edodosang - butyl ester (814 g, 34.1 nmmol) in eEhGBL@ESH03622

THE (150 nL) was added Super Hydrides dropwi se at - 40

C. The resulting mxture was allowed to vvarmto RT

over 30 mn, and then stirred at RT for 1 h.

reactiony{ideig vas seneanyAtedin paquo; then azegtipped with defuenaie &lﬂ%@mno -2-
Sl -

i 55y R LR SR ANEGH 0 s LK S 0P o

methyldpropytanvias)-aetia aaﬂenbthyiobsmm (6 mh) bnd N@hOEh(érmH) waegistirred

SO4 nd concentrated in ac Q. The result
at RT 64r 50 3t TRREEaE Fioiaey Sonesmit et v M IR g g it
toluene! ’hl?e &hﬁl{aﬁt wﬁﬁ@P&Waﬁ%e& 1rY‘§iist&5u§ﬂﬂ ﬂegct{oﬁs 3hthSut BFHhEH -

Mz, CDCL3) 1.44 (s, 9
PurlﬁcaH)m(kDO%)(bs 1 H)and 9 43 (s, 1 H) 10 Ref er ence

1 MR RC B 51 SR Sy 43, o B DA . B B

ic acid nethyl ester To a sol ution of

(1, 1-di net hyl - 2- oxo-ethyl )-carbam c acid tert-butyl
Referenge Fsample 326 g, 3.52 15 mmol) in DCE (40 nL) was added

egC|ne nﬁépyl ester hydrochloride (0.93 g, 7.41

mml) g resul ting suspension was stirred at RT for
30 mn,~and then sodi um cyanoborohydride (0.83 g,
3.92 [) was added. The resulting white suspension
was stiNTad at RT for 19 h, and then partitioned

bet weg Oat ur at ed aqueous sol uti on of NaHCO3 and

Et OAc. The organic |ayer was separated and washed
with brine, then dried (MJSO4) and concentrated in 20

(R)-4-(2Sblaro-arety)-3-hydrexymethyl- piperagine- lyoarboxylic agid tentchutyl ester

:lz’g ¢ % 1§1§S§g§}y3 kgm‘gg%ﬁethg]gpl%&lﬁﬁ W%g %Ztgrt-butyl ester

(795 mg}B(EKihmo& 1ﬂ1 D@M((&:O nfl)Hyas alldéditriethyldnib (1.53 6L, (1h>s)4 nimol). The

resultlng ngyftu(eb\gas @qlﬁd toé% (Héquqeé&% grogygﬁﬂdglt@a} o F.‘lmlo@'(ﬂtatpz‘iJl alqonde
(325 puI® 4@)‘5%&39“‘&: Hﬁﬁﬁ{)eﬂ%és%%nﬁa % RT zﬁglsﬂfrb&) fbr(th The reaction

tert-Bbutoxycar bonyl am no- 2- et hyl - pr opyl am no) - acet
mixturei w,asqlartmqmd bytween atsaturat@l &ugousaiod)momnf INaHGO D@ IPCM and the

aqueou{}@?(%g')a F@ yérgn fgﬁtﬂg%%% rg(?ergblgtg% grgamc fracgons were (ﬂled

(Na;SO,) and concentrated in vacuo. The resulting residue was purified by column
chromatography to give the title compound as a colourless oil which was a mixture of
rotamers (710 mg, 66%).

'H NMR (400 MHz, CDCl;): 5 1.48 (s, 9H), 2.80-2.92 (m, 1H), 2.95-3.10 (m, 2H), 3.34-3.44
(m, ¥.H), 3.60-3.74 (m, 2',H), 3.96-4.16 (m, 3'4H), 4.22-4.30 (m, 2H), 4.32-4.40 (m, /2H)
and 4.63 (bs, Y2H).

Reference Example 33

O (0]

[]
)\/o
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reaction m xture was concentrated in vacuo, then
azeotroped with toluene to give (2-am no-2-
Woreaobps37ps opyl ami no) - aceti € aci d nethyl ester BSI/&B2008/003622
colourless oil. A solution of (2-am no-2-
rret hyl - pr opyl am no) -acetic acid nethyl ester in II\/S (6
and NHAOH (2 nL) was stirred at RT for
(R)-4- vaehwea&irqmyfﬂzmﬁ -\ stlexrrinacarhaxylig av&dw-bwbwter
S
acid terpbutiyt ésIat(Vb(Dm{gJ.D@S Wmol) kh TR (@aﬁﬂ.)l‘dt-ﬂ LCoRCkdjed ﬁbtassﬁl'm tert-

butox1d§:|)(3266 wef %PEHB@OI%P@t S w@su#%g_l?or%é %eg ore the

additiont 5% acerif 2ciid 8P )PERE Yés)ﬂn%g Wﬁﬁﬁémﬁﬁﬁho&mnﬂ@a&r &nd
arboxylic acid tert-butyl "ester To a sol ution of

DCM apéjhesaqugaiisdryarextigdtedowish furthion B.OM cBheromshines erganic fractions
7 DCM
were agfi(Ngabtol apf Eoiepirathd o o S AT syt by cotum

chromaf hlyte @iveitkd tifl€cosound @k adolorlessib@70 i, O%%).
dﬁg)ysegladdltl on of chloroacetyl chloride 15 (325 L,

'H NMR (460 M, ‘CDGlike 848 (8r FDaaSMesh drecl 2% r0rHza s 2178r280 (m,

10, 3425 98 P 28 S SEETh R D By s et e T 1R

1H)an@qg¢tqms11{yyer extracted with further DCM The conbi ned
organic fractions were dried (Na2SO»4) and
concentrated in vacuo. The resulting residue was

ReferetREExbinGfL 4y col um  chromat ography to give the title
“cmp‘o‘n‘ﬁ%—as a colourless oil which was a m xture of 20

rot amerf$ (710 ng, 66%. 'H NWVR (400 MHz, CDC13): S

1.48 3[@ 2.80-2.92 (m 1H), 2.95-3.10 (m 2H),

3. 34- 1 (m %®”H), 3.60-3.74 (m 2%H), 3.96-4.16
(m 3%2K).04.22-4.30 (m %H), 4.32-4.40 (m /2H) and
4. 63 ()bs %2H). 25 Reference Exanple 33 Oy CND . O

R)-Hefahard Yy PaAine(3 16 (L4 f%dLisR o8/ 003622

® m 3%%0 heslaﬁyc}rro pyrazino[2,1-c][1 4} oxazi ne-8-carb
szw isobutigniod (Rled-pxerliexahydeo pyrazinol, Isell 1ifogazing-8-carboxylic acid

tert-butgl@osteﬁf 15 M| 59 fng.) ?Ea}{%édt' ﬁf&!f’ %r&?yfﬁél%ﬁmﬁé Bﬁ‘%@fé Wi Skn%d at
RT for 2 h tﬁ'érEcc(nﬂ:&ltfdtéd mtva&wCTMSesaﬁdgd'eQMa\sss ameotreped-with toluene then
purified by SCX column to give the title compound as a colourless oil (60 mg, 76%).

'"H NMR (400 MHz, MeOD): § 2.46-2.55 (m, 1H), 2.59-2.76 (m, 2H), 2.90-3.03 (m, 2H),
3.50-3.60 (m, 2H), 3.94-4.02 (m, 1H), 4.10 (s, 2H) and 4.42-4.48 (m, 1H).

Reference Example 35

(.
(_o

(R)-Octahydro-pyrazino[2,1-c][1,4]oxazine

To a solution of (R)-hexahydro-pyrazino[2,1-c][1,4]oxazin-4-one (60 mg, 0.39 mmol)
in dioxane (5 mL) was added LiAlH,4 (1.5 mL, 1M solution in THF). The resulting mixture
was heated at 80 °C for 2.5 h before the addition of ‘PrOH (0.5 mL) followed by a saturated



10

15

20

25

but oxi de (326 ng, 2.91 mmol ). The resulting m xture

was stirred for 75 mn before the 5 addition of acetic
wW@ei0d/0$016 ). The resul tBng m xture was partPCT/GB2@S/003622

bet ween water and DCM and the aqueous | ayer extracted

with further DCM The conbined organic fractions were

dried (Na2SO4 and concentrated in vacuo

aqueoug ggglqqu qfd\lqag I.Q,algurgqgf NmSQj; added, and th-gr;esultmg mixture

e S SRy NS Rt

column$o 21%8he( Btle SdtpouddGS a(nbd (40mg, 1¥6p, 3.0 Hz, 2H)

L2782 58

H NMR 4008z 6D ég.gﬂﬂénzz},lb 23537 gDy 46194 131 8 Hz,
f

1H), 2.6%2.7% 52?5%%:%6%2% S f% b agél? rﬁ g@%ﬁzﬁﬁw 61-395 (&, M) and

3.79-3.87 (] 1dKazi n- 4-one To a soI ution of
(R) - 4- oxo- hexahydr o- pyrazi no[ 2, 1-c] [ 1, 4] oxazi ne-8-carb
oxylic acid tert-butyl ester in DCM (5 nL) was added
Referenzggxggmm The resulting m xture was stirred at RT
for 2 h then concentrated in vacuo. The resulting
resi due wa eotroped with toluene then purified by
SCX col um give the title conpound as a col ourl ess
oi | (g 69 . 20 1H NWR (400 MHz, MeOD): S
2 46 ﬂ%};\“‘ll—b 2.59-2.76 (m 2H), 2.90-3.03 (m
y(m 2H), 3.94-4.02 (m 1H), 4.10 (s,
2H) and 4.42-4.48 (m 1H). Reference Exanple 35 H

2-Chlofdd-méllyl Ehidphaiti41-o3y bR Y Garbafdehfad] 0xazine To a
T®p-shitiah pfl E@hlmyo-azmethy% inoq}}[oluw] -gk@4ipuriie ¢h6 g( 59 rmgpl) in

anhycrs T TS V4R Bramise oty p RS it SHE e, 5.9 .

5.9 mmbg at eﬁ; @@ ﬁ{é rEsull @ I%uéuﬂa w%fsﬁerd hiheygagdiot it 40 tHeh anfydeblis
| owed gby a saturated WO 2009/ 053716 73

DMF (mlesgoosmobmzdd@mrepu@sg a1h91r¢amomfmm2esms gtarediaj —78 °C

or a5 o5, 35 30 AR RO R ARSI S Pl AR S anenchea
with wat@spriitiowedrRelbne cswsaqmbug‘ smlmm 1m1/11)| aid DCMI T

the title conpound as an oil (40 730/() "H NVR (400,
organic \ayer wapeepayate | drredANg: Q@n thmoncgntggedzmmaqt%o giyg the title

compogigsah Sgmply b T o9 MYy 200 5 fe, Ty,
[M+HE.82:8. 75 (m 2H) and
Reference Example 37
N
(ﬂfx

HN N

Cl

o}
2-[4-(2-Chloro-9-methyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-piperazin-1-yl]-
isobutyramide

Prepared according to the method used in the preparation of 8-(2-chloro-9-ethyl-6-
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3.79-3.87 (m 111). Reference Exanple 36 CJ N O\ /N
I LN i N NC 10
WQ2@hosa706 9- et hyl - 6- nor phtdl i n- 4-yl - 9H pur i ne- BETABR@BH03622
ehyde To a sol ution of
2 chI oro 9- rrethyl 6- nor phol i n- 4 yI 9H purine (1.0 g,
anhydrous THE (2 was added dropvvl se

mOTPhOéinébylu?fl{Wst Yimsting-2.8- dr«HESmO[éS ecan-4-ogg using 2echiorgdr

methyl-?-mor%ﬁﬂﬁA-ﬁg %I-é Eﬁﬁﬂcﬁ % g%bej é@@a‘ﬁ 23%{121‘3 @Etlhyfg ng)rphohn-

4-yl-9 Hapldamt- &ca‘baMe]gele aiﬁu é—mpaaztmdnylnsohutmemnhsn place o€, Sadlaza-

45 mn, n 30, mn.at RT. Th I ti
spirol4 3{deedi L apaa R RminsHRd s Sbibinid abaclambaotd 3 e 3 %)
[M+H]WRi7er . partitioned between a cold aqueous sol ution of

HOJ (1.0 M and DCM The organic |ayer was separated
and dried (Na2SO4), then concentrated in vacuo to give

Refereth tit{ conpound as an orange solid (1.12 g, 99 %.
—%%@82 0 20 Reference Exanple 37 CJ N - -/NI|
: N ~ NC ¢HZN O
2[4(2- RO- 9- met hyl - 6- nor phol i n-4-yl - 9H puri n- 8-yl
met hyl ) €pilpesazi n-1-yl - isobutyramide’ 25 Prepared
according t% t%he nethod used in the preparation of

8-(2-qhl oro-9-ethyl -6 WO 2009/ 053716 74
PCT/ GB2608/ 003622

2 6'D'°FE’5§%%?"6 fﬁrsl?YﬁaR%r%'ﬂfgrﬁl 'g}%\‘te hyl ) -2, 8-di azaspiro[ 4.5

B0 Rition & f 1276- mbﬁlbfdpuﬁna (3. Eg? , B~ ﬂﬂhgch%r mwainctel’m@ and p-

i nstead_of 2-chloro-9-e - oI p
toluenesql.lgpmlogﬁqlq)(j)(} In®-ig TdHr @én@kﬁy@peh@pﬁ@ at 60 °C for 4 h. The solvent was
evapora@edmn R}?ﬁ:?&é#:gf the ¥és du%%ﬁ“h}%e £ t e%gg&ﬁﬁ%ﬁ%g%gg%tﬁfﬁac tate —
petrol) ta%we the Itlltle\Nompbmtﬂ 4s3IBwhitgsolidI3 B g).
SH (400 MHz, CDCl;) 1.69 — 2.21 (m, 6H), 3.80 (m, 1H), 4.21 (m, 1H), 5.78 (dd, J = 2.5,

10.6, 1H), 8.34 (s, 1H).

Reference Example 39

0]

N
N N
ap
N NJ\CI
O

2-Chloro-6-morpholin-4-yl-9-(tetrahydro-pyran-2-yl)-9H-purine
To a solution of 2,6-dichloro-9-(tetrahydro-pyran-2-yl)-9H-purine (1.0 g) in CH,Cl; (25 mL)
at 0 °C was added morpholine (0.687 g) and the mixture stirred for 0.5 h. The mixture was
then stirred at RT for 2.5 h. The solvent was evaporated and the residue dissolved in CH,Cl,
and washed successively with 1M HCI, brine and then dried (MgSO4). The solvent was

evaporated to yield a white solid (0.97 g).
SH (400 MHz, CDCls) 1.64 — 2.19 (m, 6H), 3.79 (m, 1H), 3.84 (t, ] = 4.8, 4H), 4.17 (m, 1H),
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5 [ MtH] +437.2 Reference Exanple 38 C ~N I N N NxC
a 2, 6-Dichl oro-9-(tetrahydro-pyran-2-yl)-9H purine 10
wou@oksazion of 2, 6-dichlorBpurine (3.1 g), PCT/GB2008/003622
3, 4-di hydro-2H pyran (2.76 g) andp- tol uenesul fonic
acid (0.31 g) in THE (35 nL) was heated at 60 C for 4
h. The sol vent was aporated in vacuo and the
4.32 (br s $HaB4(dd; T FeB, 0. 7Gél‘ﬁn7n9%($r bkt ogr aphy (50% et hyl
acetate - petrol) to give the title conpound as a
white solid (3.62 g). SH (400 MHz, CDC13) 1.69 - 2.21
RefererlcBEx@iple 4 80 (m 1H), 4.21 (m 1H), 5.78 (dd, J =
2.5, 15 10.06, 1H), 8.34 (s, 1H). Reference Exanple 39
G N <xxC J
2- Chl or o- 6- phol i n-4-yl-9-(tetrahydro-pyran-2-yl)-9H
- puri e ,@O o a solution of
2, 6-di /or|o%(tetrahydro- pyran-2-yl)-9Hpurine (1.0
g) in 2 n) at 0 C was added norpholine
(0. 687 andthe m xture stirred for 0.5 h. The
m xt ur s then stirred at RT for 2.5 h. The sol vent
was evaporated and the residue dissolved in CH2C12
2-Chloﬂﬂd—xﬂ\ﬁ@h@ﬂn&uﬂ@%&%fﬁhydrmbyﬂﬁnmfym parines-carbaldehyde
dried, ( The sol vent was evapor at ed toQﬁ” el.d

frsolutios o) |2cF Qo ymgspholin-deyl-9-Gerrhygopyranc3))-9H-gurine (16 mg,

221 mifo lﬁn‘i Wéﬂ% © \?/’\BZ%ooﬁ? ‘6&15‘9')1%%7%‘%’15368% BIT oosg'ﬁd the solution

was codledB® -781C wnded binjtrdgend 4tnfakpherd. n=Batydlithivm (2.5NH) .2 riAl.981 mmol)
. 1H).. Reference. Exagple 40 CJ N .N 5 .

was adds3diise 619,07 EROTITE SR P S0 L PP BN R RGBT K3 4 ryin RMF

(0.31 m1PYOBRGCY Wad Rfded @MY HR solution was stirred for a further 1 h then quenched

with water before the mixture was allowed to warm to room temperature. The mixture was

diluted with water and neutralised with HCI (1M) and extracted with EtOAc (x3). The

organics were dried (MgSQO,) and the solvent was removed in vacuo. The resulting residue
was purified on silica using 0-30% EtOAc in pentane as eluant, to afford the product as a
yellow solid (509 mg, 65%).

1HNl\/IR(4OOMHz CDCl): 8 1.55-1.92 (m, 4 H), 2.01-2.12 (m, 1 H), 2.76 (dq, ] = 12, 4 Hz,
1 H), 3.76 (dt, J = 12, 4 Hz, 1H), 3.85 (t, ] = 4.6Hz, 4H), 3.94-4.20 (m, 3H), 4.52-4.80 (m
2H), 6.25 (dd, J = 12, 2 Hz, 1H), 9.95 (s, 1 H).

Reference Example 41

L<’ fx
&

{1-[2-Chloro-6-morpholin-4-yl-9-(tetrahydro-pyran-2-yl)-9H-purin-8-ylmethyl]-

/
—-N

piperidin-4-yl}-dimethyl-amine
Prepared from 2-chloro-6-morpholin-4-yl-9-(tetrahydro-pyran-2-yl)-9H-purine-8-
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A sol ution of

2-chl or o- 6- nor phol i n-4-yl -9-(tetrahydropyran-2-yl)-9H
wWQewmass7(¢16 ng, 2.21 mmol% and TMEDA (0.5 nlPCBGB2008/003622

nmmol ) was dissolved in THE (20nL) and the sol ution

was cooled to -78C under a nitrogen at rmsphere

n-Butyllithium (2.5 1.2 n, 3.1 mol)
carbaldgheloyF b mantsing Biormaibed dergrged font)-CorhIBTooie b ogrorphelin-4-
R A i L S

aclearhﬂl(ﬁﬁlqugﬁched with water before the m xture was
to warmto roomtenperature. The m xture was

SH(A00 MG COCR M A2 28 (e TR SB AP (D> 6 (M. LB, ok, 3.67 -
3.72 (o SEREAEA, e, Brod 60} — 1306 10 BERLACINE L DoGR 9, 5.6

(dd, T =x43)l10i120 H)esi due was purified on silica using 0-30%
Et OAc in pentane as eluant, to afford the product as a
15 yellow solid (509 ng, 65%. 1H NWVR (400 MHz,
ReferericPBkampldual - 55 1.92 (m 4 H, 2.01-2.12 (m 1 H), 2.76
(dq, J_J.Z 4 Hz, 1 H, 3.76 (dt, J = 12, 4 Hz, 1H),
3.85 (t, i‘%ﬂz 4H), 3.94-4.20 (m 3H), 4.52-4.80
(m 2H, 62 d J =12, 2 H, 1H), 9.95 (s, 1 H).
20 ReferenceyExlanple 41 NCNlN NNC \J{
1-[2-Chl or,e—(/6 |m) phol i n-4-yl -9-(tetrahydro-pyran-2-yl)
- 9H pur mst yI']- piperidin-4-yl}-dinethyl-am ne
Preparegnjr
2-chlo hol i n-4-yl -9-(tetrahydro-pyran-2-yl)-9H
- puri H‘é\l V\D 2009/ 053716 76 PCT/ GB2008/ 003622
car bal dehyde (330 ng) using the nethod described for
2- {4-[2{dh16?o-shh&rmﬁnm-m (tetraRy @FPpy1amd2-yl)-9 H-purin-8-ylmethyl}-
yl - 9H-purin- 8-yl nmet hyl ) - pi peridin-4-yl]-dinmethyl-am ne
piperazin-thy}-isobugyrasigeund was i solated as a clear oil (361

Tino R Sttt il e S ol iehite 250

mg, 0.72 Iﬂ)moB aB&Z(;ﬁperaknT—Myl&sobﬁtﬁamR]e%ré d;spdndeiﬂ?.n BHCEHOmML) and the
4.18 (m br s, . 86 2. 43,
mlxwe1\1a81921rrfm)for f%qﬁ'ﬁein 26 R | DAl s edded

and the resulting mixture was stirred overni ght. The mixture was diluted with water and the

phases were separated using a phase separating cartridge. The organic phase was concentrated
in vacuo and the residue was purified by chromatography on silica using 0-5% MeOH in
EtOAc to elute the product (298 mg, 83%).

M+ H]" 507.4

Reference Example 43
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NN > o H2N 10
2-{4-[ 2- Chl or 0- 6- nor phol i n-4-yl - 9- (t et rahydr 6= pyran-
W@ RG09Rs7pwr i n- 8-yl met hyl ] -77 PCT/GB2008/003622
piperazin-l-yl}-isobutyranide
Chloro 6- nor phol i n-4-yl -9- (tetrahydro pyran 2 yl)-9H
i ne- 8- car bal dehyde (250 ny, an
®)- 8-[%C;hllqrer%E!Oﬁpl“’l}‘l'4r)§r9b@?tﬂmrﬂﬂ’%'@'ﬂh%’eﬂ&éﬂ'&ﬂ“}ﬁ@g“'

qgh%% e was stirred for 1 h. Sodi um

Odnhy4+7 ce @% gk(226 ng, 1.07 nmol) was added 15
24(thldrbeb- memliolmnigylm ((tbtnah-ydmpymn-IZFyl)}Ganwmm&;bﬂrbaldbhyde (259
m xt ugre diluted with nd th has

me, 0.74 gmolhendRlgaiaparapmireinoll Tafll Aiotod 12 Bael S pame)) were

suspended %‘EGE (10AT S ah@ theTRXRED Wa@tsﬁl‘i‘ed fo I\haSH&’iuﬁﬂglaEéisxyborohydnde
residue was purified by chromatography on silica ‘usin

(234 mg)-1519% ok was addedaud the resuliing mixbire was stired Qx%mgigt The mixture
le 43

was dilfied itk Watsian the Qs whgsrmiaed piie AR e dutigge. The

organic (pﬁisegm{s?coﬁtﬁrﬁfaﬂadﬁn WRéEEIditRe fesidue Qraf b&ﬁﬁ@yﬁ&l&oﬁfﬂfo%fkpﬁy on

& urin- 88/I rrethyll- oct ahydr o- pyra2|no[2
silica uging ﬁ&/.x O&kin Et to elute the product (322 mg, 91%).

I r o- 6- nor phol i n-4-yl -9- (tetrahydro-pyran-2-yl)-9H
[M+ H]}‘ﬁlrgl ne- 8- car bal dehyde (259 ng, 0.74 mmol) and

(R) oct ahydr opyr azi no[ 2, 1-c] [ 1, 4] oxazi ne (126 ng, 0.88
mmpl ) were 5 suspended in DCE (1 OrL) and the m xture

Referengg Exampleddy for 1 h. Sodium triacet oxybor ohydri de
(234 ng, 1. riLO mol ) was added and the resulting

m xture S\stirred overnight. The m xture was

di | ut wat er and t he phases were separated using

a phas parating cartridge. The organic phase was

concentrated in vacuo and the residue was purified by
2-Piperddinohplisoietyhymide si | i ca usi ng 0- 5% I\/EO—| in EtOAc to

(l)léllts1elspte1qse10 gol'él%m %3&1_1 en&() 0 suspenswn in mlneral 11 0. Z§ g, 13.0
mmol) in anhydrous 1,2-dimethoxyethane (5 mL) was added triethyl 2-phosphonopropionate
(2.63 g, 11.0 mmol) at 0 °C. The resulting mixture was stirred for 15 min, then 4-oxo-
piperidine-1-carboxylic acid tert-butyl ester (2.00 g, 10.0 mmol) was added. The reaction
mixture was stirred at 0 °C for 45 min, allowed to warm to RT, stirred for 1 h and then heated
at 70 °C for a further 17 h. The reaction mixture was allowed to cool, then partitioned
between water and DCM. The organic layer was separated, passed through a hydrophobic frit
and concentrated in vacuo. The resultant residue was purified by column chromatography to
give 4-(1-ethoxycarbonyl-ethylidene)-piperidine-1-carboxylic acid tert-butyl ester as a
colourless oil (1.05 g, 37 %).

To a solution of 4-(1-ethoxycarbonyl-ethylidene)-piperidine-1-carboxylic acid tert-
butyl ester (1.05 g, 3.71 mmol) in IMS (15 mL) was added palladium (10 wt. % on carbon,
110 mg) and ammonium formate (saturated solution in IMS, 5 mL). The mixture was stirred
at RT for 36 h, filtered through Celite and the filtrate evaporated. The resulting residue was
partitioned between DCM and water, the organic layer separated, passed through a

hydrophobic frit and concentrated in vacuo to give 4-(1-ethoxycarbonyl-ethyl)-piperidine-1-

L M At W W N e &
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Ref erence Exanple 44 H N HZN O

2-Piperidin-4-yl-isobutyram de 15 To a suspension of
waowbom7ingdri de (60 % susp&nsion in mineral oi PCT/CB3®S/003622

g, 13.0 nmmol) in anhydrous 1, 2-di net hoxyet hane (5 ni)

was added triethyl 2-phosphonopropionate (2.63 g,

11.0 mmol) at 0 C. The resulti&g m xture was stirred

carboxyligy aCicsteﬁ'rtgﬂtylﬁﬂ@rraS@wleﬁ PbtL-Uf B8 %d dragpseftian oférd-

oy P S R 4P PRl O i
anhydraid THE ¢l & mLyamsuddedATolustonrof dithifumrdiisopropylamidue(i. 8 dabhuion in
i oo DAL Sl TR el A s

allowefdtwiMo 0T ait SRRIIT0! RY Riin. WAShFIGBAIB (S Y7 gPF8LAmol) was
t hrough a hydrophobic frit and concentrated in vacuo.

added drpe-wisss tHetranxture etiirefifor Rdsanduthérf altagveidyto svarmrie RT. The reaction

. h t t ' . .
mixtur e RARTRY il L ietcdonih DM gy v s ppprated
passed gh%' ' E}Qﬁ@{plﬁ)‘blcyﬁilt ﬁl?d &fnc@;?tra’ie@ﬁ:' Wi, TSa solutidnlofGBe @sulting

0 0 a solution o

. 25
residuen (NS4 & oy ceastadrsd areagvppusrotionf NaOH (hM, 20 aafe)p SR pasulting
mixur YRR 10 b h8 il g S, Wl i g

washedWith BXOM aNreagjueidnsilayeimtas thehaicidiA¢Eahdsaxitratted withrDCMSThe
.m). The mxture was stirred, at RT _for 36 h, filtered
organic layes e seRar#iE® PaFed higugh # ﬁy%reeh@%lﬁaraafi ggpeenirgted in vacuo to
i 168k &0 S V i gl YeEhu
give 4 (\;\I/at er%’a})tqﬂg{ egf% gﬁﬁlcl:)\/@ ?/rcle(?ﬁést(lepcg#ﬂg? Zgle, Qggssed ! hr 0%3% aréorange
solid (730 nigy @8 86 ety Zstéps).t Teamsblutooncefid-(latarboxyal -wethyd-ethylgpiperidine-

Larbogficacd ERDRIE) U455 et SO R L QORI AREE o
triethyl@ir (281 QD5 §3 tnRbl), andmStus, chRFid¥(766 ga1 49} Hindarf HATU
4- (1- et hoxycarbonyl -ethyl)-pi peridine-1-carboxylic

(1.20 gaki ymmeql). Thetrsquitinganixture 9as gtirred AR Ty 18 b, thenapattitioneds
thWCCI-ar IEF%%% ?.r(l)%l&/‘x% géﬁ]%glé %%&gm??f}%fd(tl:l\gﬂ ’1?1% olréatnﬁu ﬂ%r was separated and

dried (MEFOReheaRenehtiyted onvmne, Tela 85lutibn of/the Pesuttmit residue-in TICM (5
C. The resulting m xture was 5 al] owed_to mto O C

mL) wagraddeq T Add mlgrand ghepepulting pytre %laweggt B% f@% 5-, Thggreagjion

. _ . I. .

mixtur U oo S A RO BT Soridls Pedfid RUEMADEE heh Outel with 2

M NH;im MeOR to\give thetitehethpound ana pale ozange salid G2 auig, Ri5St% over 2
DCM The organic | ayer was separated, passed through

Steps). 5 hydrophobic frit and concentrated in vacuo. To a _

'"H NMRQ4b Mz, @DERE sNEEMs! 6 B, 1.58313946, 2H), Vi3 (02 H)) 1.989.79 (m,
agde% an ’glfquéég)ﬁs g%l%iiﬁ of NaOL—{l (1 I\)[’ 20an.) !ﬁ_)zrhe (m

1 H), 1.98€bs, tlikhy 2159-2i6% t(ms 2 H)p3 18 éat 2#)25.440.6C (bs2 86 h, then
allowed to cool to RT, diluted with H20 and

Reference Example 45




washed with DCM The aqueous |ayer was then acidified o
and extracted with DOM The organic |ayer Wwas/ Y% 4087 U UJ b <
waepanst7ed, passed through’a hydrophobic frit BEEGB2008/003622

concentrated in vacuo to give

4- (1-car boxy- 1-net hyl - et hyl ) - pi peri di ne-1-carboxylic

acid tert-butyl ter as an orange solid (777 ng, 79

% over 2 steps).§§ﬁ a-solution of

4-(1-carboxy-1- yl -et hyl)-pi peridine 15

1-carboxylic ggid.tert-butyl ester (777 ng, 2.86 mmol)

in DVMF (10 piy Vas)added triethylamine (2.61 g, 25.77

nmol ), a i%g;o ride (766 ng, 14.32 nmol) and HATU

(1.20 g, \3.45 ). The resulting m xture was stirred

at RT f 18 h, then partitioned between Et OAc and an

aqueou olution of HO (1 M. The organic |ayer was

separ &ted and dried (MgSO), then concentrated in

vacuo. To a solution of the resultant residue in DCM
2-Chlo(@8-14-(¥8)diflaerceattidinFEAIX-Bipetiflinah¢ImethyH ek ethyl-6emorpholin-4-
19 mxture stirred at RT for 3 h. The reaction mxture
YSH-RMIMY gaded onto an Isolute(r) SCX-2 cartridge, washed

Tb taRoMeich of DeR102b-9t @Rly1v8-inbrpholiMANAD A-pulvhéRt datbaliichgde (180

the title conpound as a pale orange solid (122 ng, 25
mg, 0.6dgypel) ipDCE @ p L) was fﬂﬂﬂ? #-438-dillporo@getidiy-1-g)-pipemding (130

.08l s D b 1 B B S

(200 mg, 0:92 minofywis filded bisd stidrih waRedretintiad éorH¥anihe redstion mixture

-iui LUUDL U bl 2009 716 .79 .
was addsi 9 i 68 b@§£9ﬂte @m;f?qwg-w 1§aRriflgs. The cairigge was washed
with MEOKE RO 1ifé droacd wis Blutddupiie2 84 RiH,dh MO Thd¥eBfanfieSidde was
-yl met hyl ] -9-et hyl - 6-nor phol i n-4-" yl -9H purine To a
purifiedsiyt ealuron chifomatography to give the title compound as a yellow oil (270 mg, 97
o 2-chl oro- 9- et hyl - 6- nor phol i n- 4-yl - 9H puri ne- 8- car bal de
®-  hyde (180 5 ng, 0.61 mmol) in DCE (15 ni) was added
[M+H§'453t43' di fluoro-azetidin-1-yl)-piperidine (130 nyg,
.74 mol). The mxture was stirred at RT for 1 h then
sodium triacet oxyborohydride (200 ng, 0.92 mmol) was
stirring was continued for 17 h. The
B&Eﬁﬁ@%&%&ﬁﬁ%ﬁ%)qL”e was added to water and | oaded onto
an | sol ucge(rr/)\Nﬁcx- 2 cartridge. The cartridge was
washed 't%{!/led—l before the product was eluted with 2
M NH3 "M The resul tant residue was 10 purified

y col um chromat ography to give the title conpound as

2-(2,2-lglr§e§hylmipgtazil(-2w-w,tamme 9 . A

To a solution of 3,3-dimethyl-piperazine-1-carboxylic acid tert-butyl ester (0.55 g,
2.57 mmol) in acetonitrile (10 mL) were added 2-bromoacetamide (0.42 g, 3.08 mmol),
potassium carbonate (1.06 g, 7.70 mmol) and tetrabutylammonium iodide (95 mg, 0.257
mmol). The reaction mixture was heated at 60 °C for 18 h, then concentrated in vacuo. The
resulting residue was partitioned between DCM and water. The organic layer was separated,
dried (Na,SOy), and concentrated in vacuo to give 4-carbamoylmethyl-3,3-dimethyl--
piperazine-1-carboxylic acid tert-butyl ester as a cream solid. 4-Carbamoylmethyl-3,3-
dimethyl-piperazine-1-carboxylic acid tert-butyl ester was subsequently BOC-deprotected by
using the general method to give the title compound as a white solid (0.43 g, 97 %).
M+H]" 172.1
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[M+ H + 456.4 Reference Exanple 46 O (NH H2N)N~ 15
2-(2,2-Dinethyl -piperazin-1-yl)-acetam de To a
wa odoansome of 3, 3- di et hyl -$ per azi ne- | - car boxyPCTGB2108/003622
tert-butyl ester (0.55 g, 2.57 mmol) in acetonitrile
(10 nL) were added 2-bronpacetam de (0.42 g, 3.08
), . potassiumcarbonate (1.06 g, 7.70 nmmol) and

o
me—f&étﬂl’-‘m&ﬂammni um i odi de (95 ng, 0.257 20 nmol). The

reaction mxure was heated at 60 C for 18 h, then
concentrat@Ed\i n vacuo. The resulting residue was
partitid)Fg_%etween DCM and water. The organic | ayer
was separdted, dried (Na2SO4), and concentrated in
vacuo N gi ve 4-carbanoyl net hyl - 3, 3-di net hyl -

e

@Eéﬁﬁieﬁ)ﬁbc&ﬂﬁ@t@ fieBethod asdaay YAd ﬁre%&hﬁ’od S nbihetRAL er

wasS subsequent|y BOC- depr ot ect ed 25 using the
piperazije hohedcetantidousing)(ai)Be5- clmethyltplleermémoashcaa% tertebutyl

S KTV RN RO T S

compourdWad-dbidihé&) asa Whikd $6td(83 pigp6T 8x)i n- 1-yl ) - ac et ami de
red according to the nethod used in t

' MR @AM PR 508, @, U fek Figa 6 B), 2,35 (o5 1 D). 2.39-2.50 (m, 41,
2.83-2. 9 B8 PR 7 ) HOEAT S 8T 29 g 1B ¢ e

tert-butyl ester in place of

3, 3-di net hyl - pi perazi ne-1-carboxylic acid tert-butyl

Refﬂ@s@éﬂp—‘ﬂdtltle conpound was obtained as a white
solid (283 ny, 67 . 1H NWR (400 MHz, CDC13): 8 0.99
(d, J = 5.3 Hz, C@ 2.35 (bs, 1 H, 2.39-2.50 (m 4
I—I),283293(mN H, 3.07 (s, 2 H, 6.47 (bs, 1 H
and 7.29 (bs, 1/N leo Ref erence Exanple 48 C1 N

ists
2-[4-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-2,2-dimethyl-piperazin-
1-yl]-acetamide
Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-
difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9 H-purine usin g2-
(2,2-dimethyl-piperazin-1-yl)-acetamide in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine.

The title compound was obtained as a yellow solid (290 mg, 95 %).
[M+H]" 451.2

Reference Example 49




/' \NN NNN,C ONH2N

2-[4-(2-Chl oro-9-et hyl - 6-nor phol i n-4-yl -9H purin-8-yl m
W@e9l33726 2- di met hyl - pi per8zi n- 1-yl]-acet am deC/EB2008/003622

Prepared according to the nethod used in the

preparation of 2-chloro-8-[4-(3, 3-

di fluoro-azetidin-1-yl)-piperidin-1-ylnethyl]-9- ethyl

6- nmor phol i n- 4- yI purine using 2-

(2, 2-di net hyl - azin-l-yl)-acetam de in place of
4(33d|fluor getidin-1-yl)-piperidin. The title
corrpound vva f( ed as a yellow solid (290 ny, 95

9 . @0 Reference Exanple 49 WO

2009/ 053 6 81 PCT/ GB2008/ 003622 N CO _iN1l - N NN
N Cl NYH 8- (2- Chl or o- 9- et hyl - 6- nor phol i n-4-yl - 9H pu

rin- 89l Net hyl ) -2, 8-di aza-spiro [4.5] decan-3- one
Prepared according to the nethod used in the

8-(2-CHl6 P9 tliy]l @ mof polinh4-§1-0 Hptrin-83ylhethyl)-2,8-diaza-spiro[4.5]decan-3-
di fluoro-azetidin-|-yl)-piperidin-|-ylnmethyl]-9-ethyl-

on€ 6. nor phol i n-4-yl - 9H puri ne using 2, 8-

g%e?él’%g?lg{:déﬁiﬂlétémqﬁéﬂ%é 3% Pgé Pk Riddlof 2- -chloro-8-[4-(3,3-

ro-azeti piperi di ne.
5 difluorccamepidinnttylyaspartaimil rydmethyl]d- eﬂlyl-@nmiahcﬂmééﬂ-ylmﬂ’gquriﬁd uding 2,8-
diaza- &hé[wezmﬁ Aénf:r uil' 81acl$ee &e 4{ ?ﬁp g %ﬁFX oro- azeetld?lgl Cf)—leper—féir’}Ie IThlézI title
compo&d[ﬂas%%tagﬁéd%% \glu?et MH(@IW@W/&) n-4-yl-9H purin-8-yl m

[M+H] 43%;4)_'0I peridin-4-yl]-azetidin-

10 Reference Example 50

1-[1-(2-Chloro—9-ethyl—6-morpholin-4-yl-9H-purin-8-ylmethyl)-piperidin-4-yl]-aietidin-
2-one
Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-

15  difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 1-
piperidin-4-yl-azetidin-2-one in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine. The title
compound was obtained as a pale yellow oil (281 mg, 93 %). '

[M +H]" 434.3

20 Reference Example 51
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2-one Prepared according to the nethod used in the
preparation of 2-chloro-8-[4-(3,3 15

waldobisa7es azeti di n-1-yl) - p2peri di n- 1- yl met hyl | POF/EBRoOBA03622
6- nor phol i n-4-yl - 9H puri ne using 1-
pi peridin-4-yl-azetidin-2-one in place of
4-(3,3-difluoro-azetidin-1-yl)-piperidin. The title
conmpound was o %hned as a pal e yellow oil (281 ng, 93
%W. [M+ H+ 4 20 Reference Exanple 51 WO
2009/ 053716 83 /GBZOOS/ 003622 CNJ ~iN |1 N QNC
/| PF
2-Chloro ’é\d|4(3fluoro azetidin-1-yl)-piperid
in-1-yl et yI - 6-nmor phol i n-4-yl - 9H purine Prepared
accordi to the nmethod used in the preparation of

2 chI? 8-[4-(3,3 5
di fl ugto-azetidin-1-yl)-piperidin-1-ylnethyl]-9-ethyl-
6- nor phol i n-4-yl -9H purine using 4-(3-
2-Chloxd-9rethyl$z it (3cMworo-azetidin- byDipiperidin-biylmethyl)-6-morpholin-4-yl-
9H. 4-(3,3-di fluoro-azetidin-1-yl)-piperidin. The title
'p“ré'lﬁ”rpound was obtained as a white solid (260 ng, 85 9.

PMpdre&']ad’ccﬂ@ﬁg‘io i riethed eveden thegrgativa dfQ)cHibrol-[4N3,3V

dlﬂuorogazegd@hl -ak)@g&t&m&ryl@c%} phethyho-mopphain-4yl-PH-pywripe yging 4-(3-
fluoro- a\élf’%dlé rlggﬁ gﬁ)ggfig'le%ﬂ ace ?E%%rfé{ah@& rﬁ Sz’ig ﬁﬁﬁrit)ﬁ) -Pipridine. The title
compoqnﬂamrobtamml afa \antffﬂodid(@@ ng;§3%3. 1.5

di fluoro-azetidin-1-yl)-piperidin-1-ylnethyl]-9-ethyl-
[M+HE %r“phol i n-4-yl -9H purine using 1-

oxa-4, 9-di aza-spiro[ 5.5 ]Jundecan-3 -one in place of

4(33d|fluoro azetidin-1-yl)-piperidin. The title

ReferencoEpample S28as obt ai ned as a white solid (280 ng, 89 9.
®
N

T

N N /)\

N~ *C
N
HN 0
k_/
o

9-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-1-oxa-4,9-diaza-
spiro[5.5]undecan-3-one

Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-
difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 1-
oxa-4,9-diaza-spiro[5.5Jundecan-3-one in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine.
The title compound was obtained as a white solid (280 mg, 89 %).
"H NMR (400 MHz, CDCl;): 6 1.39 (t, J = 7.1 Hz, 3 H), 1.59 (m, 2 H), 1.91 (m, 2 H), 2.48
(m, 2 H), 2.58 (m, 2 H), 3.22 (s, 2 H), 3.69 (s, 2 H), 3.79 (t, ] = 4.7 Hz, 4 H), 4.14 (s, 2 H),
4.22-4.31 (m, 6 H) and 5.87 (bs, 1 H).

Reference Example 53




1H NWMR (400 MHz, CDC13): 6 1.39 (t, J =7.1 Hz, 3 H),
1.59 (m 2 H, 1.91 (m 2 H, 2.48 (m 2 H, 2.587(m Y Yvou
wWQ20dp/058122 (s, 2 H), 3.6P¥Xs, 2 H, 3.79 (t ECT#GBZ(FJS/003622
Hz, 4 H, 4.14 (s, 2 H), 20422431(m6|—|)and
5.87 (bs, 1 H). Reference Exanple 53 - .° --..V
u,) Ol W 2009/ 053716 83 PCT/ GB2008/ 003622 (ON)
<N: e- N N NCl
1- (2- Chl oro- 9- I-6 mor phol i n-4-yl - 91 puri n- 8-yl met h
yl') - pi peridine-4Lcarboxylic acid am de Prepared
accordi ng ﬁ thod used in the preparation of
2-chl or ¢ 5
di f | uor di n-1-yl)-piperidin-1-yl methyl]-9-ethyl-
6- nor p| I [ n-4-y| - 9H puri ne using
pi peri diNmg- 4- carboxylic acid amde in place of
4-(3,3-di fluoro-azetidin-1-yl)-piperidine. The title
1- (2-Cldorqawﬂwlwﬁamoum1dnmwl-ay-wmm&adns&ylhpmo@lw-cazbwhc
udan&NH H + 408.4 10 Reference Exanple 54 CJ N ~iN1l -N
a RKNa on H2N
Brepheed s&cd}dlhg 164Heaneth&d @ded)ih tHe-pregapdtivni of-24chloroBF (8, 3-n

- 8-yl net hyl ).- 2, 6-di net hyl - plperazmlyl] acet am de,
5 difluorppzsfidinelty d&ﬂﬁiuhrné -aethil-Sethioermeselplinyd-yhH-purine using

piperidigk gfp(%ﬁ'l?(ﬁéﬁ/ﬁg a8F1 aéa_ée‘lm(lﬁa&qur %3?%1}/ G_,?%' 3Rt dihol - Kl) f—lg/ﬁrﬁd}?eé The

uritn- 8- per azi
title compmtn;dr\mmodhenmfsll asgnihl(e(mhﬂ)(l(m g, ™ Yt hyI pi perazin- 1

-¥] )-acetam de in place of
[M+Hi-‘lﬁ¥8p‘€r azin-1l-yl-isobutyram de. The title conpound
was obtained as a white foam (300 ng, 76 %9. [M+ H +

451.2 20 Reference Exanple 55
10 Reference Example 54
o
N

Nﬁ«:f:/il
o N

H,N

2-[(cis)-4-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-2,6-dimethyl-
piperazin-1-yl]-acetamide ‘
Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
15 morpholin-4-yl-9H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using 2-((cis)-2,6-
dimethyl-piperazin-1-yl)-acetamide in place of 2-piperazin-1-yl-isobutyramide. The title
compound was obtained as a white foam (300 mg, 76 %).

[M +H]" 451.2

20 Reference Example 55
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WO 2009/ 053716 84 PCT/ GB2008/003622 CNJ NI - N ~NN
NCIl N~ OO

W@ 8)09453726 Chl or 0- 9- et hyl - &4nor phol i n- 4- yl - 9H pRET/GBS60$1003622
met hyl ) - 2-i sopropyl - pi perazi ne- 1-carboxylic acid
tert-butyl ester Prepared according to the nmethod used
in the preparation of 2-[4-(2-chloro-9-ethyl-6- 5
nmor phol i n- 4-yl - purin-8-yl methyl)-piperazin-1-yl]-is
obutyramni de usi (S)-2-isopropyl -
pi perazine-|-carloxylic acid tert-butyl ester in place
of 2-pi per?,z_(/n |1 | -i sobutyram de. The title conpound
was obt g Il ow foam (340 ng, 97 %9. [M-56 +
H]+ 451! 4Jlo<aeference Exanple 56 CO) N ~iN | -N ~N

2 [(S) :50( ChI oro 9- et hyl - 6- nor phol i n-4-yl - 9H-purin-8
-yl rretﬂ'rf(l') 2-i sopropyl - piperazin-1-yl]-acetam de To a
sol ution of
(S)-4-(2(-@h1o4n(92em?l-er:ﬂoﬁmahhMLylfsﬂnyuphszynnéthyl)-ﬁidopwpympﬁperhzme-
5 i sopropyl - pi perazi ne-1-carboxylic acid
-carquarllsab@ttyrt-'els%?st%4o my, 0.67 mml) in DCM (25 ni)

gﬁeiglgg%géquﬁfg\ t&rﬁme%éth et A 1R Yt A - - d@ Ldi 1o d- ethyl-6-

rea Ion m xture was ont o
morpholifal-yit- S +purib@Xylthetigyl J-pipeigein- l\A@lihmH)uWrammwhﬁﬂgt(ﬂ)eh-lsopropyl-
eluted with 2 M NH3 in to_give . . .
plperazweéh%w@c @eiyterthupyl sstergnqré%ﬁ 6 gwmﬁaﬁ% Tlayrisebptyrrmien The
title coxéﬁ%u&glv%rm}lé&s‘la YllowIbhR (840297 )y el | ow oi . To a

[M -56 2 HJh 6t 8- 9- et hyl - 8- ((S) - 3-i sopropyl - pi perazin-1 20
yl met hyl ) - 6- nor phol i n-4-yl -9H purine in DMF (25 nl)
wer e added 2-bronpacetamde (277 ng, 2.0 mmol) and
Referene® Exambleyecar bonate (277 ng, 2.0 mmol ). The resulting
m xture was heated at 65 C for 27 h, then allowed to
cool to RT. The tion mxture was partitioned WO

2009/ 053716 85 P 2008/ 003622 bet ween DCM and
water. The o Iayer was separated, washed with
wat er and drl/_eavf\

o>_/

H,N /_

2-[(5)-4-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-2-isopropyl-
piperazin-1-yl]-acetamide

To a solution of (S)-4-(2-chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-2-
isopropyl-piperazine-1-carboxylic acid tert-butyl ester (340 mg, 0.67 mmol) in DCM (25 mL)
was added TFA (5 mL) and the solution was stirred at RT for 2.5 h. The reaction mixture was
loaded onto an Isolute® SCX-2 cartridge, washed with MeOH then eluted with 2 M NH3 in
MeOH to give 2-chloro-9-ethyl-8-((S)-3-isopropyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-
9H-purine as a yellow oil. To a solution of 2-chloro-9-ethyl-8-((S)-3-isopropyl-piperazin-1-
ylmethyl)-6-morpholin-4-yl-9H-purine in DMF (25 mL) were added 2-bromoacetamide 277
mg, 2.0 mmol) and potassium carbonate (277 mg, 2.0 mmol). The resulting mixture was

heated at 65 °C for 27 h, then allowed to cool to RT. The reaction mixture was partitioned

- - v w
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(Na2SO4), then concentrated in vacuo to give the title
conpound as a yellowoil (236 ng, 76 9% . 1H NWVR (400
WORMIOEDEL3): S 0.86 (d, J8= 6.7 Hz, 3 H), 0.9BCT/GB2W18#603622
67Hz 3 H, 1.42 (t, J = 57.2 H, 3 H, 2.10(m 1
,214236(m3H) 238252(m1H),264(m2

I—|}),283dJ:169 1 H), 86298m1|—c|€§_
betweerg DEBV @ad water. Tlg> aygapic la]yeH)vas sepanted, washeghwith wter anddried

s ik edltin i s g s S .
%) N CNNNC NDO 10

i n- hydr o-
'H NME (500 §1E57 STl 8 0Oy e hJr3 Hbit S8 b F Biged By 143 (1=

7.2 Hz ?Flfxg&gig"(ﬂhtl% 5346 %@flfﬂ g‘ﬁ?@ ) ‘SE?mp{ £H2S 84 kxﬁnz Plf) 2.83(d,J

I"or'd
=16.9 HprIpHR 2. 86%98I(m9HH),u3 45 (BIH 19 szl ) Hp, 3060-a7/31(mil 2yH), 3183 (t, J
ram de_us tetrahydrq
— 47 WG A W A 137 (5 58 o kel 7kt s, 150,
2- pi perazin-1-yl -i sobutyram de. The title conpound was
obtained as a white foam (568 ng, 96 %9. [M+ H +
Referentf Ex2mpRe¥ier ence Exanple 58 CJ N N N ~N N NCI N~
20 HO
4-(2- Chl oro-9-e(NF;| 6- mor phol i n-4-yl - 9H purin-8-ylmeth
yl) -6, 6-di net hyl>p1 perazi n-2- one Prepared according

to the nethod in the preparation of
2-[4-(2-ch|;&r<f’)q- -efhyl-6 PCT/GB ZUW / UU. b L
N N~ ~cCl
(.

9

2-Chloro-9-ethyl-6-morpholin-4-yl-8-[4-(tetrahydro-pyran-4-yl)-piperazin-1-ylmethyl]-
9H-purine

Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
morpholin-4-yl-9 H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using 1-(tetrahydro-
pyran-4-yl)-piperazine in place of 2-piperazin-1-yl-isobutyramide. The title compound was
obtained as a white foam (568 mg, 96 %).
[M +H]" 450.2

Reference Example 58

®
)gjé—%ll)r\;\m

4-(2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-6,6-dimethyl-piperazin-2-
one

Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
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WD 2009/ 053716 86 PCT/ GB2008/ 003622

mor phol i n-4-yl - 9H-puri n- 8-yl net hyl ) - pi per aZRGTAGR/ 104 £ U U 3 b £

W@bwoysymé de usi ng 6, 6-di hyl - pi perazi n- 2- oPE&T/GB2008/003622
pl ace of 2-piperazin-1-yl-isobutyram de. The title
conmpound was obtained as a white foam (110 rTg, 40 9 .

M + + 408.2 5 Reference Exanpl e 59
morphq[(|@r4 M@H—punn% ylmethyl)-piperazin-1 -y1]2?obutyram1de using 6 6- dlrrClze%)"Y

T

as a white fdamal (Li®ang,i40 %phe preparati on of

-[4-(2-chloro-9-ethyl-6- 10
[M+Hi%‘{0§h%|in-4-y|-9Hpurin-8-y| met hyl ) - pi perazin-1-yl]-is

obutyramni de using 2,2-di methyl norpholine in place of
2- pi perazin-1-yl -|sobutyram de. The title conpound was

Refere a white foam (232 ng, 87 % . 1H NWMR (400
MHz, CDCl13): 8p1.21 (s, 6 H), 1.42 (t, J = 7.2 Hz, 3
H, 2.27 (s, EBI) 2.38 (m 2H, 3.61 (s, 2 H,
3.67-3.72 (m H), 3.76-3.81 (m 4 H), 4.25 (m 4 H)
and 4. 33 (qgn ~ 7.2 15 Hz, 2 H). Reference Exanple
60Nc0)/—<1\|1| - N NPNNI CNO

2- ChI %ﬁ @- nor phol i n- 4-yl - 8- (3- nor phol i n-4-yl -

azeti met hyI )-9H-purine 20 Prepared according
to the hod used in the preparation of

- 2-Chlofy-Hrlprment lé?wifllyﬁyla}wl?-&%hxl-ﬁjmph\}ﬁ'}-“g'-éfﬁyllri“e

ﬁre%ﬁfeﬁ'&@édrﬂ ?1&/ 'the%btﬁéﬁ hded iy ﬁiertﬁ‘eﬁ]m'atlon of 2-[4-(2-chloro-9-ethyl-6-
azet i di n-3-yl-norpholine in place

morphohn(étaylsi?ldmﬂmmﬂr wimethstl)-piperaziny] yl]p$qbeltyr@mm using,3-dinpeshyl-
morphogjglgpn Hlace Wp@g}a%{ngﬁ 9'1 lasgblﬁyr%%{l €. "Il %ﬁle%‘o}np und9 wgsgobt;med asa
white foam (232 mg, 87 %).

'H NMR (400 MHz, CDCl): 6 1.21 (s, 6 H), 1.42 (t, J = 7.2 Hz, 3 H), 2.27 (s, 2 H), 2.38 (m,
2 H), 3.61 (s, 2 H), 3.67-3.72 (m, 2 H), 3.76-3.81 (m, 4 H), 4.25 (m, 4 H) and 4.33 (q, J =72

Hz, 2 H).

Reference Example 60

o

(/]

p K N™ °Ci
(O——N)

2-Chloro-9-ethyl-6-morpholin-4-yl-8-(3-morpholin-4-yl-azetidin-1-ylmethyl)-9 H-purine

Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-
difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 4-
azetidin-3-yl-morpholine in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine. The title
compound was obtained as a colourless oil (179 mg, 59 %).

[M+H] 422.4



[M+ H + 422.4 WD 2009/ 053716 87 PCT/ GB2008/003622__ = _ _ _ _ _
Ref erence Exanple 61 NCO NN F NNNc E™1’

WQ@2@bsa706 9- et hyl - 6- nor phdd’i n- 4-yl - 8-[ 4- (2, 2, 2PCT/GBRAWSI003622
o-ethyl)-pi perazin-Il-ylnmethyl]-9H purine 5 Prepared
according to the nmethod used in the preparation of
2-chloro-8-[4-(3, 3-

Referenge Example-Glzet i di n- 1- yl ) - pi peri di n- 1-yl met hyl ] - 9- et hyl -
6- nor phol i n-4-yl -QH puri ne using 1-
(2,2,2-trifluor¢-ethyl)-piperazine in place of
4-(3,3-difluoro-aZetidin-1-yl)-piperidin. The title
compound was ted as a white solid (420 ng, 93 9.
[M + Fﬂ+ 448-@ llgkReference Exanpl e 62 CON) NN
~) t NCl
2- ChI@roth%téyl-G nmor phol i n-4-yl - 8- (4-pyrazol -1-yl - pi
peri di k- yl met hyl')-9H purine Prepared according to
the n#thod used in the preparation of

2-Chlo€ﬂ ?'& rlgi"lgl? eé‘llugl Yiﬁ 22 betnigloro setyl)-piperagin ]-ylmethyl]-H-
purine 6- nor phol i n- 4-yl - 9H—pur|ne u3|ng 4-

5 iepared sopartina o e rusthed héed Ty i norhestion of 2-shlerort-[4-6.3-
diﬂuonf%ggn@+43ifl/)§ﬁpé2}gﬁ%gpglﬁg 119- m&f-?nﬁﬁ%ﬁcﬁm(-48179 53716%81 1-
(2,2,2-tR{ludreRIANIBHPOBER in p:l;ace\k)f 4- Q;&I-dllﬂl;dkb -azetidin-1-yl)-piperidine. The
title compound was obtained as a white solid (420 mg, 93 %).

[M + HJ 448.4
10

Reference Example 62

(o)

®

N

T
Q E N/)\Cl
2-Chloro-9-ethyl-6-morpholin-4-yl-8-(4-pyrazol-1-yl-piperidin-1-ylmethyl)-9H-purine
Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-

15 difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 4-
pyrazol-1-yl-piperidine in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine. The title
compound was obtained as a white solid (407 mg, 94 %).

[M+H] 431.4

20 Reference Example 63




NNNCOC NHN/
2- Chl or 0- 9- et hyl - 6- nor phol i n-4-yl -8-[ 4- (1H pyrazol - 3-y
wo »e0piopasié di n- 1-yl met hyl ] -8H  purine Prepared BCTOBRI0803622
to the nmethod used in the preparation of
2-chloro-8-[4-(3,3 5
di fl uoro-azetidin-1-yl)-piperidin-1-ylnmethyl]-9-ethyl-
6- nmor phol i n-4-yl¢ purine using 4-
(1H pyrazol - 3-yl3ygpi peridin in place of
4- (3, 3- dlfluor% et|d|n 1-yl)-piperidine. The title
conpound wa pl ed as a white solid (215 ng, 59 %.
[M+ H + ¥mﬁerence Exanple 64 CJ N ~iN1| N
N N O
1- (2- Chlgro- 9- et hyl - 6- nor phol i n-4-yl -9H puri n- 8-yl nmet h
yl)- 4Hnephyl pi peri di ne-4- carboxylic acid am de
Prepared according to the nethod used in the
2-ChloRj- ﬂéﬁf A3 r P ol J}fh-gf[ﬁ-(isHL[fylﬁi”ol% %ﬁ plperldm- -ylmeth%] -9H-
difl uoro azetidin-1-yl)-piperidin-1-ylnethyl]-9-et
purine 6- nor phol i n- 4-yl - 9H—pur|ne u3|ng 4-

sy e I e R Wi e PP o P
5 dlﬂuord'-‘mﬂilhﬂﬂ- Vﬂﬂ &Dﬁl@—ll D-ethlo6HoRplsoln-4-y[-FH- pmme 4ding 4-

422. 20 Re#erence Exampl e 65 WD
(lH-pmmi mbmqmd@ge m@hceefédéﬂebﬂew azetidigr 1-yl)-giperidjge. The title

compmﬁltdw.s ob}anle_d &9 a white solid (215 mg, 59 %).

[M+H]" 431.4

10 Reference Example 64

o
N
~T
N  NTNa
el
o)

1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-4-methyl-piperidine-4-
carboxylic acid amide
Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-

15 difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 4-
methyl-piperidine-4-carboxylic acid amide in place of 4-(3,3-difluoro-azetidin-1-yl)-
piperidine. The title compound was obtained as a colourless oil (74 mg, 44 %).

[M+H]" 422.4

20 Reference Example 65




10

15

4-[1-(2-Chl oro-9-ethyl -6-norpholin-4-yl-9H purin-8-ylm

et hyl ) - pi peridin-4-yl]- norpholin-3-one Prepared
wae@onsiTng to the met hod u¥ed in the prepar atiBEI/6B2008/003622

2-chloro-8-[4-(3,3 5

di fluoro-azetidin-1-yl)-piperidin-1-ylnethyl]-9-ethyl-

6- mor phol i n-4-yl - 9H puri ne using 4-

pi peridin-4-yl - m)rph S9y-3-o0ne in pl ace of

4-(3,3-difluoro- azet| -1-yl)-piperidin. The title

conpound was obtalqi as a colourless oil (161 ngy, 47

%W. [M+ H+ 464 /r ference Exanple 66 (0) N N -

N ~N\(NNC

4-(2-Chloro-9 yIQ6 nDrpholln 4-yl -9H purin-8-yl nmeth

yl)-1-isoprqopyl - pi perazi n-2-one Prepared according to

the net hod usedoi n the preparation of

2-chl oro- 8- &4 ( 3, 3-

oA AT

morphbmrmyl pi perazi n- one in place of
-di f 1l uor o- azetldln 1-yl)-piperidin, The title

Empp@dmcmé@gé@ﬂm methodused i fequepasationfi2-¢gdone-§rid-(53r

N

plpendin Kb(l-ﬁdorp]iohln—‘s oneNflplachlo©4-(3 B-difluoro-azetidin-1-yl)-piperidine. The title
2- ChI oro-8-[4-(1,1-di ox -thio yr n- 4-yl)-pi perazin-1-y
compoyrndgy al@)e‘gstﬂﬂo,l‘ﬁ“m%‘ Gh61 g 3“1 9H- purine Prepared
[M+HZ’° r4JI| ng to the nmethod used in the preparation of
4-(2-chloro-9-ethyl-6- 5
nmor phol i n-4-yl -9H purin- 8-yl net hyl ) - pi perazin-1-yl]-is

Referen%glﬁtxyn%w()%e using 1-(1, 1-di oxo-
o

) {Jﬂ’ l/i
_<

4-(2-Chloro—9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-1-isopropyl—piperazin-z-one
Prepared according to the method used in the preparation of 2-chloro-8-[4-(3,3-

difluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-9-ethyl-6-morpholin-4-yl-9H-purine using 1-

isopropyl-piperazin-2-one in place of 4-(3,3-difluoro-azetidin-1-yl)-piperidine. The title

compound was obtained as a colourless oil (370 mg, 79 %).

[M+HJ 422.3

Reference Example 67




t hi opyr an- 4- yI ) - pi perazine in place of e

2- pi perazin-1-yl -i sobutyram de. The title conpodnd” =
war®9ok7aé ned as a white sWid (291 ng, 85 % .P¢IVMGB214p403622

498.3 10 Reference Exanple 68 CI N ~iNI1 N N NN,C

OO0

1- (2-Chl oro-9- et hyl - 6-norpholin-4-yl-9H purin-8-ylneth

yl ) - pi peridi ne-4 rboxylic acid ethyl ester Prepared

W W v v

according to the hod used in the preparation of
2-[4-(2- chloro . 9- @t hyl - 6- 15

mor phol i n- 4- yl¢ Plrin-8-yl methyl )-piperazin-1-yl]-is
obut yram Nusm pkaerldlne 4- carboxylic acid ethyl
ester in place\of 2-piperazin-I-yl-isobutyram de. The

title c ound was obtained as a white solid (129 ng,
66 %9 . {My+ H + 437.3 20 Reference Exanple 69 WO
2009/ 16 91 PCT/ GB2008/003622 (ON) i ~N\N- NN
NH NP OO

2-Chlor(b-é36 ﬁ Fydlgxglﬁ }lg]r%ﬁ-ép yiB "pL p%ér}lg%Ll %Lgth§g@£tﬁ9fgk-é€or§h}ﬂln-4-

y1-9H.lﬁmn€ ester Prepared by using Suzuki coupling nethod

The titl e conpound was qQbtained as a .5 w oj |
F@@aws acqqydigg to ffm methpd uspddn the prepasatianees 24 ép‘? orpgy-ethyl-6-

5 morpholin-4-yl-9H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using 1-(1,1-dioxo-
thiopyran-4-yl)-piperazine in place of 2-piperazin-1-yl-isobutyramide. The title compound
was obtained as a white solid (291 mg, 85 %).

[M + H]" 498.3

10 Reference Example 68

)
~ )
N N N/)\CI
é’g Q
0

1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-piperidine-4-carboxylic
acid ethyl ester
Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
15 morpholin-4-yl-9 H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using pipeﬁdin¢-4-
carboxylic acid ethyl ester in place of 2-piperazin-1-yl-isobutyramide. The title compound
was obtained as a white solid (129 mg, 66 %).
[M+H]" 437.3

20 Reference Example 69
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15

(0) NN:Il - NNNNC NOI10

(R)-8-(2-Chl oro-9-ethyl -6-norpholin-4-yl-9H purin- 8-yl
woreibysyraeoct ahydro- pyrazio[2, 1-¢] [1, 4] oxazi PET/GB2008/003622

Prepared according to the nethod used in the

preparation of 2 [4 (2-chl oro-9-ethyl - 6-

nor phol i n-4-yl - urin-8-ylnethyl)-piperazin-1-yl]-is

obut yram de usi ng {; ) - oct ahydro- pyrazino [ 2, -c] |

1, 4] oxazine in phgee of

2- pi perazin-1-yl|-i butyram de. The title conpound 15

was obtalned/as(/f anrsglid (315 ng, 98 %. [M+

H + 422.2 er Ie71(0 N/ \NN ON N NCI

OO0 %, If V A WD 2009/ 053716 92

003622
(R) 8- (2-Col oro-9- ethyl 6- rmrpholin 4- yI 9H-purin 8 yI
hyl ) - hexahydr o- razi ncl)?LZ 1-c SJ Xazi n-4-qQ
1- l9-Etbybzo~&$ Lwose-d i mdal+vb-emorpbolind-y) el onin fglmeityil

ychl oro-9-et hyl - 6-
P‘Pe"‘ﬂﬁéa%ﬁ;d’&“cqgld?etﬁ%uel%lgen 8-yl met hyl )yIOI perazin-1-yl]-is

Biepareddryi wingBiznkj dorplingmatipd i The title compound was obtalned asa

i no c][1, 4] oxazi n-4-one in place of
yellongéfqzj %%}1 yl -i sobutyrami de. The title conpound
[M + $3gpt ai ned as a creamsolid (162 ng, 76 %9. [M+ H +
36.4 Reference Example 72 ~I N P N

Reference Example 70

o

N
N/_«::“\)le\u
(2

&,
o}
(R)-8-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-octahydro-
pyrazino[2,1-c][1,4]oxazine

Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
morpholin-4-yl-9H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using (R)-octahydro-
pyrazino[2,1-c][1,4]oxazine in place of 2-piperazin-1-yl-isobutyramide. The title compound
was obtained as a cream solid (315 mg, 98 %).
[M+H] 422.2

Reference Example 71
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15

20

.S. 10 O O 4-(1-Benzyl -piperidin-4-yl)-thi ormrphol I ne

1,1-dioxide To a refluxing solution of ve mymv e vy v
wa2ens3rigi peri di n-4-yl am e (3.98 g, 20.92 meLY/GBR008/003622

i so- propyl alcohol (15 nmL) was added a sol ution of

ethenesulfonyl ethene (2.47 g, 20.92 mol ) in

i SO- Oo‘fr al cohol S15 nmL) dropw se. The resulting
(R)-8-(Z-6]hleroctrethyd-6Hmarpholin4-yk mem:ﬂ yimsthyl)- h'am!lbiérp-

: pyrul@éﬁq\l&@h{]gxﬁg Jf RT and concentrated in vacuo. The

residue was purified by colum
Btepared taogprdinigto the methed ush:d it tHel prepapatjpmof@-@Es(2achbarb9-ethyl-6-

ool Gt ol ke g (b
pyraszPZ 1- g]([ff@]&aén% -4-b18 m]plzwe’of 3. rﬁﬂn— lJyl'lsdbll sﬁallﬁ?de ?hﬂltle

compmmﬁ vmfobtaenﬂdeas@mm eolitB(IEIZ mg, 76 %)
peri di n-4-yl -thi onorpholine 1, 1-dioxide To a
ml+f§;*%ﬂfon of 4-(1-benzy|-piperidin-4-y|)-thionDrphoIine
1,1-dioxide (676 ng, 2.19 mol) in a mxture of
gl acial acetic acid (5 nL) and IM5 (25 nL) was added
Referemaﬁwmnlwm\m 2009/ 053716 93 PCT/ GB2008/ 003622
hydrOX|de on carbon (500 ng) under an nitrogen
at nosphe The system was evacuated and back-filled
wi th hydroden, then stirred at RT for 3 h under an

hydr ogen_ at nosphere. The reaction m xture was
filte t hrough Celite and concentrated in vacuo. The
resulta residue was |oaded onto an Isolute(r) SCX-2

cartri , washed with MeOH then eluted with 2 MNH3 5
in M o give the title conpound as white solid (391
rTg, 82)",@. [M+ H + 219 2 Reference Exan'ple 74 G N
~)(NCI O" 01
4- (I-Bezzx!mlamdel -dl)(ti!l‘!n%ﬁnbﬁbﬂhﬂdrﬂip{éﬁﬁl i n-4-yl)-piperidin-

B Lo SRR By P 10 P
propyl ficehod ( Bt mnbh was a&iddlh-s(oﬁxtmhlodi etheResatfbyyl-abhene (2 47 g, 20.92 mmol)
in iso-propyl alcohol (15 mL) dropwise. The resulting solution was heated at reflux for 3.5 h,
then allowed to cool to RT and concentrated in vacuo. The resultant residue was purified by
column chromatography to give the title compound as a pale yellow solid (2.93 g, 45 %).

'H NMR (400 MHz, CDCl3): & 1.51-1.72 (m, 4 H), 1.96 (td, J = 11.6, 2.5 Hz, 2 H), 2.43-2.52
(m, 1 H), 2.95 (d, J = 11.6 Hz, 2 H), 3.04 (m, 8 H), 3.49 (s, 2 H) and 7.23-7.34 (m, 5 H).

Reference Example 73
Q

Q

o,s

4-Piperidin-4-yl-thiomorpholine 1,1-dioxide
To a solution of 4-(1-benzyl-piperidin-4-yl)-thiomorpholine 1,1-dioxide (676 mg, 2.19
mmol) in a mixture of glacial acetic acid (5 mL) and IMS (25 mL) was added palladium
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15

20

nmor phol i n-4-yl -9H purin-8-yl met hyl ) - pi perazin-1-yl]-is
obut yram de using 4-pi peridin-4-yl- thionorpholine

WA 209653% de in place of 93 PCT/GB2008/003622
2-pi perazin-1-yl-isobutyram de. The title conpound 15
vvas obtained as a white solid (665 ng, 82 %9. [M+ H +

3 Reference Exanple 75 CJ N NI_J N ~)tNC /[ U
hydroxglg on carbon (500 mg) under an nitrogen atmosphere. The systenf was evacuated and

ol S0 o TR B e s
reaction/miktdreBvds ﬁltﬁ&@hﬁﬁgﬁﬁﬁlﬁmﬂ&oﬁmﬁﬁ 8&@@36%2 resultant residue

was loag{eiggtlged -I%igtgédﬁié}g}# 3 ge FV%SF%(F \gﬂﬁ i/?edl-? then eluted with 2 M NH;

mMeoiu‘dgwme%rﬂetcb :pGuri!da\Q\)/hlEE SOBi(99 "m}; 84 9Bt hyl ] - 9-et hyl -
6; mor phol i n-4-y[ - 9H purine using 1-

[M + Hpi 262 di n- 4-y| - pyrrolidin-2-one in place of
4-(3,3-difluoro-azetidin-1-yl)-piperidine. The title
conpound was obtained as a colourless oil (220 ng, 81

Refererdék ExampM 74 H + 448.5 Reference Exanple 76 (0) N NN
N NNC NK 10
7-(2-Chl oro-9-et y - 6- nor phol i n-4-yl -9H puri n- 8-yl et h

yl)-3-oxa-7,9-di - bicyclo [3.3.1] non an e To a
sol ution of

2-chl or o- 9- g}h& rpholln 4- yI 9H puri ne- 8- car bal de
hyde (159 mnDI) in DCE (17 nL) was added

3-oxa- 7, 9\di azég b| cycl o[ 3. 3. 1] nonane (130 ng, 0.65
mmol ) . m xture was stirred at RT for 1 h then '
sodi umct r pacet oxybor ohydride (176 15 ng, 0.83 mol)
was aaed and stirring was continued for 17 h. The
reacti of mi xture was added to water and | oaded onto

2 oL OB AR T SBROLIER 5 progphoin
4-yl-9HhpUkidei n MeOH. The resul tant resi due was

Prepared according to the method used in the preparation of 2-[4-(2-chloro-9-ethyl-6-
morpholin-4-yl-9H-purin-8-ylmethyl)-piperazin-1-yl]-isobutyramide using 4-piperidiﬁ-4-yl-
thiomorpholine 1,1-dioxide in place of 2-piperazin-1-yl-isobutyramide. The title compound
was obtained as a white solid (665 mg, 82 %).

[M + H]" 498.3

Reference Example 75

0o

(/

N

0
N 2 N//kCI
o 5
O
1-[1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-piperidin-4-yl]-

pyrrolidin-2-one



10

15

20

25

purified by colum chromatography to give the title

conpound as a white solid (50 ng, 23 9% . 20" Hf*¥ 7/ Vv VvV D <4
WaoB94s37Ref erence Exanple 947 H NHZ P O N H PCT/GB2008/003622

2- (Azeti di n-3-yl am no) - 2- net hyl - propi onam de 25 To a

solution of 3-am no azeti di ne-1-car boxyl ic acid

tert-hutyl ester 5.8 mmol ) io ane
maréeae@rqmmtw@ze m‘ﬁh %@Qh@ﬂxep@amo %wé@g‘t 3:

o SO S

piperidiashglepyrradidéd 2 iome viaplace of4(33-diflusro-ezetilin- fyd)- pipendine.ridhe title

resi du wat e d acetone (506 ny,
compougx 7”‘1%?& %al@bﬂg%%gl_#ﬁgﬂ% gq%)o The reaction
[M+H[448u e was stirred at RT for 20 h, then partitioned
etween DCM and water. The organic |ayer was passed
through a hydrophobic frit and concentrated in vacuo

Refere L2 gl )

%t hyl - met hyl ) - am no] - azeti di ne-| - car boxyl iC
acid tert-butyl ester (1.3 g, 94 %9 as a colourless
oil. To a sol uélon of
3-[ (cyano- di nmet hyl ) - am no] - azet i di ne- | - car boxyl
iC aC|dtert tyI ester (1.3 g, 5.4 mol) in DVBO
(25 nL) was,added K2C03 (150 ng, 1.1 nmol) and
hydr ogen rﬁesolutlon (30 wt. %in HO 3 nl).
The re i oM aire was heated at 45 C for 3 days,

t ken <d to cool and partitioned between Et OAc and
vvaterN 10 The organic |ayer was separated, dried
d) and concentrated in vacuo to give 3-(1-

7- 2-Clﬂ6mb9mtlm-6Lmnqtlimin-4}yh9qumm}3 -ydmethyd)-Broxh-7chdinany | i c
acid tert-butyl ester (1.24 ¢g,.89 %9 as a colourless

bicyclof3.3.1]lnpgane 5| yt j on of

P (alsoﬁlﬁw 3D Xhoro-ORL ! |6-ﬁbﬂﬁbﬁm40ﬁ)9lﬁéﬁﬁhéiBféﬁrﬂaldehs/de (159

carboxylic acid tert-butyl "ester
mg, 0.5H@Wn¢15imDCE@E mldeas added 3-8xarl)9-diaraibichielof3ed Uinonang (130 mg,

s e B o S oA R 17
mg, 0.88 &irhé1) AAS ad NeAHn GtiddrighivddRGhtim@Toel Th eliléMehchloﬁ xbir8 was

in MOH to give the title conpound as a col ourless
added tgwatef wblq@ged onto g Isolute®GRX-2artge. Thpeartydgegvas washed with

6
wors G ey Sl S BN o e
purifiedtbyNolumn chromatography to give the title compound as a white solid (50 mg, 23
%).
[M + H]" 408.4

Reference Example 77

H
N
NH
¥
N
H
2-(Azetidin-3-ylamino)-2-methyl-propionamide

To a solution of 3-amino-azetidine-1-carboxylic acid tert-butyl ester (1.0 g, 5.8 mmol)

in dioxane (2 mL) was added 4 M HCl in dioxane (1.5 mL, 5.8 mml) at 0 °C. The mixture was
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O H NH2
2-Met hyl -2-((S)-pyrrolidin-3-ylam no)-propi onan de
WePe@pasyas accor di ng to t he®ret hod used in the PCT/GB2008/003622
preparation of 2-(azetidin-3-ylam no)-2-
met hyI propi onam de usi ng
. (é{ -am no-pyrrolidine-I|-carboxylic acid tert-butyl
stirred gt} & far§ minathen pancentrated ér rsugz B9 p aplnEon ofthe pesplfingtesidue in

v G\ B e S 7 PT35Sy

reactiogiigureness dhixredpat RT #8r ZMh ,ADEPPL630%kd be6veen DCM and water. The

/ /
orgaic3 e e 91 PRI B 00 pers e el e -

an &lnfét hyAflaf tidine-1-carboxylic acid tert-butyl ester (1.3 g, 94 %) as
L(cy o 1?z?lr ba }qz) n-or]reazeill - et hyl arr?,no%c-lazet |ud¥ne- -(cargb 0)

a colou;/lbsscmka doa sotusion-olf Gt[@ym—den@thylﬂnél@ﬂ)(amﬁntvﬂt@zemedemiebbxyllc

acid ter&ﬁggfgfsg?rﬁgi %{537 e ?lﬁSﬁﬁSﬁ nglt)dya[?rﬁ zied Eh603 (1'?0":55,%61

mmol) hid R¥dRbEoRREE:QAY Qﬂl‘ltﬂﬁi (6624. 9tin 309 3 WD) Th¥\Bsactidfish@dure was

and stirring was continued for 16 h. he reaction

heated a4t 6t for Ralays dkaneadlowied do eepl ané peartitiongd betwsemEtOAC and water.
The Or‘{ﬁr '\}é%é_lgfas é@a? g(g d\ﬁeg '21\4!%8’5 m&ngéﬁﬁta?é?i szEthozto%N_Eg (1-

carbamﬁjall‘- bartetyyl-ethylarhing)- a&tlﬁgﬂe) 1~Cm'bd$b§zyillc amdrta]tabaz;&bsteln (rl@-4| g, %) as
rboxylic acjd tert-but es 340 /3
a colouglggs gik. 4 agplution of 3-(1-caf! amoy -me hyl-ethylammo) az t1d1ne-1-

carboxﬁl(l;{c%{égtgﬁlg)g‘%&:er iﬁogg‘.t‘% ﬁlﬁlﬁut M) erﬁ{%ﬂ%&d&,& th‘Ad(?,rmL)

and thenresultjng mlxlﬁﬁb’l“(as stitrgd aieRT ﬁn“d%lml TheAedcBomixtuanwag lmaded onto an

ot G4t e D8 Rl ey v g Nt g v

thetltle%Eﬂﬁohﬂ&SsaWSHﬂ&s‘Mlt(md\@@'H%3” eluted with 2 M NH3

| in MOHto give the title conpound as a col ourl ess
H NMBRi (H0@ Midez, vﬁj)C17)95%22 (sHb N)R3.26+0 39Nz 3 HODE:633.729m, . 31K), 6.06 (bs,
20 (s, 3 H), 3.42-3.57 (m 3 H), 3.67-3.77
lH)anEjfﬁ-OO(i?%lsH ., 5.87 (bs, 1 H and 6.98 (bs, 1 H).
Ref erence Exanple 80 N (0) NI - N )~-N/ NC1 O

Reference Example 78

H
o,

N
o H
NH,

2-Methyl-2-((S)-pyrrolidin-3-ylamino)-propionamide

Prepared according to the method used in the preparation of 2- (azet1d1n—3-ylam1no) 2-
methyl-propionamide using (S)-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester in place
of 3-amino-azetidine-1-carboxylic acid tert-butyl ester. The title compound was obtained as a

colourless oil (180 mg, 44 %). [M+H]" 172.2

Reference Example 79

. W W N
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HN 20
8- (2- Chl oro- 9- et hyl - eﬁgﬁgolin-4-y|-9|—|—purin-8-y|meth

W@ R009AsB1€i azaspi ro[4 5] d n-1- one To a sol uURCTGBRG08/003622
2,8-di aza-spiro[ 4. 5] decan-1-one (120 ng, 0.78 mmol ) in
DCE (15 nl) was added
2-chl or o-9- g'thyl 6- nor phol i n-4-yl - 9H puri ne- 8- car bal de

hyde (18,@1 , 0.61 mol). The mxture was stirred at
RT foro=2 A en sodiumtriacet oxyborohydride (190 ng,
25 0.9 ) was added and stirring was continued for

22 h. The reaction m xture was | oaded onto an

2-(Azeii1§ﬂ|-31gﬁﬁi’e}hﬁ$%nﬂ ant:éth opiGisaiideW th MeGH then
el ut'e VO 2009/ 053716 97

wawmoome@mmmelmmmwamm)@mm11gewbpx'y1'mcid

er-buesi) HICE R SIER, 98 300 b Roglak 087 b 95 BRBPOYB T The

mlxturdz’@ﬁﬂtﬁféﬁ%t E’I‘&B}Jh @ tﬁén dodlivth trizsbloxyborbhyddie k629 s, 2. @mmol) was
-(2-Chl oro-9 él(ﬂqm)rpholln4 |- 9H purin-8-yl ne
f@e‘%f

added amhsslrr[ng was] comlplil yThexeagtion muixipe wag losded prtp 9y Isqiute®
r
SCX-2 g%@h as og%ﬁg} lkl)gpﬁg@elp tfabd v@ftﬂ 2 R]fH in MeOH to give 3-[(1-
carbamoylF ph&ﬂiyf]}-eﬂ'ryw-melﬂiypatmm] Bzetidiret hyhrbeRylR-atideetstpitylabtér 840
an-| - one ng 10 [1,4']bipjp d|n -2-0ne in..

mg, 65 lﬂa& agpluon ofi3 dlacasbarnasii- @f@a;l: &by methyfeamipg kaepiing |-

bt 12PmehoffX $m JnL
carboxﬁﬁrﬂ%%%ﬂ@lq Bﬁ?}j é:§t94 ﬁg@c'?ﬁéejr Zgrsl i MG%Z 9)1¢5va4 é%ﬁlgd 'T@A (% )
and theresultingHAxiirs| wes Slirred at\ R Pfdy 2 1 The reaction mixture was loaded onto an
Isolute® SCX-2 cartridge, washed with MeOH then eluted with 2 M NHj3 in MeOH to give
the title compound as a colourless oil (170 mg, 79 %).
'H NMR (400 MHz, CDCl;): § 1.13 (s, 6 H), 2.20 (s, 3 H), 3.42-3.57 (m, 3 H), 3.67-3.77 (m,

3 H), 5.87 (bs, 1 H) and 6.98 (bs, 1 H).

Reference Example 80

(0]

(J

N

N N
~—~ L
N  NTSN"¢
° § /AN
HN
8-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-2,8-diazaspiro[4.5]decan-1-
one

To a solution of 2,8-diaza-spiro[4.5]decan-1-one (120 mg, 0.78 mmol) in DCE (15
mL) was added 2-chloro-9-ethyl-6-morpholin-4-yl-9H-purine-8-carbaldehyde (180 mg, 0.61
mmol). The mixture was stirred at RT for 2 h then sodium triacetoxyborohydride (190 mg,
0.90 mmol) was added and stirring was continued for 22 h. The reaction mixture was loaded

onto an Isolute® SCX-2 cartridge, washed with MeOH then eluted with 2 M NHj in MeOH.
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2-[1-(2-Chl oro-9-et hyl -6-norphol i n-4-yl -9H purin-8-yl m
et hyl ) -azetidin- 3-yl am no] - 2 net hyl - propi onam de
were@pasyds according to the’’nethod used in the PCT/GB2008/003622
preparation of 8-(2-chloro-9-ethyl-6- 20
nDrpholln 4-yl - 9FLpur|n 8-yl methyl) -2, 8- dlazasplro[4 5
decan- 1- one USJ é zeti din-3

The resy]tg}hr UeIVIH R thg;gaﬁograﬁp&gbglg? the title compound as a
whxtesgth(l@"S @531, 0)"0[4 5] decan- 1 -one. The title conpound
was obtained as a colourless oil (240 ng, 68 % [MH +

[M+H]243%.4 wo -... i v v v V G| W 2009/ 053716 98

PCT/ GB2008/ 003622 Reference Exanple 83 CJ N NN O

NH2Z NNNC H
Referenée [Bx@hple €12- Chl or o- 9- et hyl - 6- nor phol i n-4-yl - 9H puri n- 8

-ylnethyl) - pyrrolldln 3-

yl am no] - 2- net h{l ropi onam de 5 Prepared according to

t he net hod used IM|;]othe preparation of

8- (2-chl oro-9- -

nor phol i n- 4-

urln 8-yl nethyl)-2,8-diazaspiro[4.5
] decan- 1- 2rmet hyl -2- ((S) -

pyrrolld n- -y am no) - propi onam de in pl ace of

2, 8- di%z -spiro[ 4. 5] decan-1-one. The title conpound
was obg igned as ared oil (148 ng, 45 % [M+H + 451.3
10 Ref nce Exanple 84 N (0) <NI -N i N NC

"(2- Y o -2-
1'-(2 CFE)_r? e%tagﬁg &I?%I%E)lglrlg% Qrbl? m?tfnyl)dll_rﬁp]lljnplgenqmng one

Bﬂilputekl(mcdrﬂm% -6 fHeanéeth6d tm:ﬂph did preparationSif-83(2-¢hiero( Eethl-6-

?,, 4. 17 mol ) in DVE i ) )
morpholin-4-yl-9H-purin-8-ylmethyl)-2,8-diazaspiro[4.5]decan-1-one using
[1,4'Tbipiperidinyl-2-one in place of 2,8-diaza-spiro[4.5]decan-1-one. The title compound was
obtained as a colourless oil (260 mg, 83 %).

[M+H]" 462.4

Reference Example 82

)
~T
NN NN e
oL L
H

2-[1-(2-Chloro-9-ethyl—6—morpholin-4-yl-9H-purin-8-ylmethyi)-azetidin-3—ylamilio]-25
methyl-propionamide

Prepared according to the method used in the preparation of 8-(2-chloro-9-ethyl-6-
morpholin-4-yl-9H-purin-8-ylmethyl)-2,8-diazaspiro[4.5]decan-1-one using 2-(azetidin-3-
ylamino)-2-methyl-propionamide in place of 2,8-diaza-spiro[4.5]decan-1-one. The title
compound was obtained as a colourless oil (240 mg, 68 %)
[M+H]"437.3
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15 (30 nlL) were added ,
2-(2-brono-ethoxy)-tetr a%dr o-pyran (1.26 ni,
wor@bpsHand potassium carb®nate (1.73 g, 12. 52P¢TGB2008/003622

The reaction m xture was heated at 50 C for 7 h, then
allowed to cool to RT and quenched with water (60 ni).
The resultant white precipitate was collected by

Refererpop Exampled3 and washed with water and diethyl et her,
then dried under ygcuum to give the title conmpound
(1.26 g, 82 %. 40 [M+ H + 368.4 Reference Exanple
85 WD 2009/ 053716 PCT/ GB2008/ 003622 O N - NHzZ CO

N NNN N N y F-j HO

2-{4-] ) oro¥o. 22hydr oxy- et hyl ) - 6- nor phol i n- 4- yI - 9H
- puri nd-i- @thql] plﬁyberam n-1- yl}-isobutyram de To a
sol ut i"'ohND

2-chl or 0" 6- nor phol i n-4-yl-9-[2-(tetrahydro-pyran-2-ylo
2-[(S)--(2-€hlory9-eth$l-Gth¢riphioli8-4c I H-ParinC8-3 Fm ek 1)) pyriolidin-3-

anhydrous THE (5 nL) was added a solution of Iithium
ylaminpl-2-methylpropionamidge in THE (1 M 0.41 nl, 0.41 mol)

il a2 S

mo hozkddbyﬂ 9. £8ey1me1ﬂ}é) 2 Batizaspirafi-§ldecan-hase sbing QadethykZ ((S)-
p mpmn

en allo RT an rred for_a

byl YBPingY DFPRENAHGS st b S e Tl BT SpnoThe e
compo&dv&’dﬂ%‘ﬁm%dl éﬁ"atr@d@ﬂ (ﬁﬂi&%@uﬁ &9 sol ution of amoni um

chloride (1 M m), and thén partitioned between
[M+H]V\$i1e?r and DCM The organi c | ayer was separ at ed,

passed t hrough a hydrophobic frit and concentrated in

vacuo. The resultant residue was dissolved in DCE (15
Referendt Example®4pi per azi n-1 -yl - isobutyram de (46 ng, 0.27

mmol ) added before the resulting m xture was stirred

at RT. Sodiu Hrl acet oxybor ohydri de (111 ng, 0.52

nol ) was add after 1 h and stirring was 15

continued fav_afurther 2 h. The reaction m xture was

| oaded ont o€ Nyséal ute(r) SCX-2 cartridge, washed

with MeOH then"elUted with 2 M NH3 in MeOH. The

resuLm,or esidue was purified by colum

chro graphy to give the title conpound as a

col ourless oail 9( rrp % over 2 ste Bs) .
2-Chloro-6-morpholin-4-yl-9-[2-(te rahydro—pyran-2-yloxy)-et yl]-9H-purine

To a solution of 2-chloro-6-morpholin-4-yl-9H-purine (1.00 g, 4.17 mmol) in DMF
(30 mL) were added 2-(2-bromo-ethoxy)-tetrahydro-pyran (1.26 mL, 8.34 mmol) and

potassium carbonate (1.73 g, 12.52 mmol). The reaction mixture was heated at 50 °C for 7 h,

then allowed to cool to RT and quenched with water (60 mL). The resultant white precipitate
was collected by filtration and washed with water and diethyl ether, then dried under vacuum
to give the title compound (1.26 g, 82 %).

[M + H]" 368.4

Reference Example 85

"’g,3-4-"vl vV Vv v U L
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[M+ H + 467.5 20 Reference Exanple 86 CO N ~INI N
NH2Z NNNC o)- \ =~ N 2-{ :
WO 20008532é or 0- 9- et hyl - 6- md¥phol i n- 4- yl - 9H pur | PEBGHRIVEN03622
hyl ) -azeti di n-3-yl ] - et hyl -
am no} - 2- et hyl - propi onam de WO 2009/ 053716 100
PCT/ GBZOOOSI 003622 To a sol ution of
2-chl or ﬂ.;zet hyI 6- mor phol i n-4-yl - 9H puri ne- 8- car bal de
hyde (280 6j8 nmmol) in DCE (15 nL) was added
2- (azetk n- 3 |~ met hyl - am no) - 2- met hyl - pr opi onam de
(170 ny, The m xture was stirred at RT for
45 mn the\ﬁ—<’s Hi | m “triacet oxyborohydride (250 ngy,
1.17 nmol) s Mdwed and stirri ng was continued for 60
h. 5 The réaction m xture was | oaded onto an
| sol ute(r')I SCX-2 cartridge, washed with MeOH t hen
2- {4-[2-%irmbﬁ1d9J§¢-hS}d?odeihgﬂ)J6tmbﬁm1lhnmgl-pﬂspuﬁmtylﬁﬁmﬂpplpw&m-1-
urif by colum chromat ography to give the title
yl}-lsot’@él‘mu 8 as a colourless oil (280 ny, 80 %. [M+ H+

éé Jilﬁélaglgn Ig?§-%flﬁ)p&-g-mmllfA-gﬁ-9%-(%traﬁ%rap\y%n-ﬁyroxl§g§thyl]-
9H-puride KIIO(XIﬂg,CChI’bmm&) iaitanjiy dr6usBHPHS M) wiasyddd@dHa polntion &F lthium
T T BT Ty

was stlrfegileflt)ov\eg{%laﬁdm AUgad upgms FoownnLC@m%}ass w(alaaé?edqiropmse

)y 2- chl or oet hyl roformate (0.
The reackioypmix$ere avad stitred fom39t1mnethsn alowell wtwam tod}T anchstamd fora

further %(ggllrl]ré %trgzgctlglrl] (rjnenr(tugeevallsug(ooﬁe%rto ];%8 IgC, érlg]e%cﬁgcf( \¥v1ltllr1 &n \all\guseous

solution of ammonjum chloride (1 M, 10 mL), and then partitioned between water and DCM.

The organic layer was separated, passed through a hydrophobic frit and concentrated in
vacuo. The resultant residue was dissolved in DCE (15 mL) and 2-piperazin-1-yl-
isobutyramide (46 mg, 0.27 mmol) added before the resulting mixture was stirred at RT.
Sodium triacetoxyborohydride (111 mg, 0.52 mmol) was added after 1 h and stirring was
continued for a further 2 h. The reaction mixture was loaded onto an Isolute® SCX-2-
cartridge, washed with MeOH then eluted with 2 M NH3 in MeOH. The resﬁltant residue was
purified by column chromatography to give the title compound as a colourless oil (96 mg, 76
% over 2 steps).

[M +H] 467.5

Reference Example 86

2-{[1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl)-azetidin-3-yl]-methyl-

amino}-2-methyl-propionamide
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partitioned between water and CH2Cl12, the organic
| ayers separated and dried (MySO4). Purification by

we@ eiognss7ehr omat ogr aphy el t9% ng with 5% -+l 0% PCT/GB2008/003622
CH2C12- MeOH + NH3 20 vyi el ded
4- (2- oxo- oxazol i di n-3-yl)-piperidine-1-carboxylic acid
tert-butyl ester as a colourless solid (5

Wp%tsehléwepf gifhlorargethylng- m@phOHndrﬂx%(#@u{lse-ﬁr_garhaiﬂehyde (230

QH%E s aftfith) I ethyl-
me; 0'730 véﬁt evap )lrsat W déiE%? eetl rod \Na}i‘ asged e
propiontainide@ A0 arg, Om)fnﬁloba"fhaf mdguretvmsystlﬁbdj at RT for 45 min then sodium

raccto oyl (2t 4. b AERROIER S DG FUFOR A ntied PR b

The reaBiSEmixhi® w1042 ohto A solute® SCX-2 cartrldge washed with MeOH then
pi peridin-4-yl-im dazolidi n-2-one (203 ng) were

eluted wiga2 Nébﬂﬁsog M. T mgxltanterestlamw/as purifiestppcedlymn

BRIV Do B TR R
[M+Hgt451aH) 1.69 (m 2H), 1.81 (m 2H), 2.27 (m 2H),

.95 (m 2H), WD 2009/ 053716 101 PCT/ GB2008/ 003622
3.54 (dd, J = 7.3, 8.7, 2H), 3.71 (s, 2H), 3.77 (1H

te7 J = 4.9, 4H), 4.29 - 4.37 (m  6H).
Rifeﬁ%ﬁé%%ela nple 88 o0,,0/ SNN 5H

N- Met hyl - N- pi per n- 4-yl - met hanesul f onam de To a
solution of 1-B - pi peridone (1.0 g) in nethanol (10
nm.) was added a qution of freshly prepared _
nmet hyl am neé_g}N l thanol (1.0 nL). The reaction m xture
was stir ur and then sodi um
cyanobor dhydei/de (0.315 g) was added. After stirring
for 10 2 ours the reaction m xture was then dil uted
with dYeN or onet hane, washed wi th sodi um bicarbonate
sol uti ow, dried (MgS™) and the sol vent renpoved in
vacuo. The residue was purified by flash
chromat ography to yield

3-[1-Q-CH15% 09 e il /CmB i pieslincld B9H-ﬁﬂﬁ1b-8xylideﬁl)&)2pﬁ)eﬁﬂliﬁ-4-)kl}4t yl
ester (0.60g). To a solution of

oxazolidin20R¢| ani no- pi peri di ne-1-carboxylic acid tert-butyl

7953 PantAlaad ptndh UBHATE DSl Aot
carbonatd(1072 g)efo(l_&w&Bbym)chlonitbyl chtoroformate (@893 ghdropwiseraed the
mixturd e B BTt L A5 AR e i 19 o T e was coled
partitioR<d BéW &R whlk 8 CIISthe Siahik ll‘a?eﬁs%yﬁ%d 2h8 ARKE PMigBO,).

vacuo. The residue was purifie
Punﬁcatlhn bmpb:gna@‘hymtat@gyapby Qluﬂmg with 5%—)10% CH,Cl1,-MeOH + NH3

ylelded = goh)&an?e)isaglglg(? %é %linf) El)éle @10%3)8}115 @q%rzeb#‘gy ?tr box colourless
solid (SBQH@UA%WtﬁI’@ o|f|@hs hid ﬂMHbI)[lpdiniiﬁr(S/nﬁl]E)t 1h€(IIQJCIQ@VrﬁL} h&s

titl'e conpound,
stirred at RT for 12 h and the solvent evaporated. The crude product was passed through an

SCX-2 cartridge to yield 1-piperidin-4-yl-imidazolidin-2-one (340 mg).
2-Chloro-9-ethyl-6-morpholin-4-yl-9 H-purine-8-carbaldehyde (270 mg) and 1-

piperidin-4-yl-imidazolidin-2-one (203 mg) were reacted together using the standard

reductive amination conditions. The title compound was isolated as a white solid (275 mg).

81(400 MHz, CDCl3) 1.45 (t, 3H), 1.69 (m, 2H), 1.81 (m, 2H), 2.27 (m, 2H), 2.95 (m, 2H),
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whi ch was isol ated as the hydrochloride salt (0.57 g).

SH (400 MHz, d6-dnso) 1.78 (m 2H), 1.95 (m 2H), 2.70
W@ 2009854716 2. 94 (s, 311), 97 (m . 2H), 3.34 (PGT/GHR008/003622
3.89 (m1H), 8.74 (br s, 2H). 25 Reference Exanple 89 -

C-O SNNNN NNI N

1- (2-ChlLoro-9-et hyl - 6-nmorphol (n-4-yl-9 i n- 8-yl met
3,54 @19 731 B P A 0GR GBoB DEEEIE- 1 HD, 42674 i,
GH). PCT/ GB2008/ 003622 et hyl - net hanesul f onam de The title

conmpound was prepared under the standard

reductive-am nation conditions to give a pale yellow
Refi solid P g). 8H (400 MHz, CDC13) 1.18 (t, 3H), 1.66
—‘kﬁﬁac‘é—@é’—éeefe XgOpe e 15 (m 2H), 2.71 (s, 3H), 2.75 (s, 3H), 5

2.84 (p 2H), 3.60 (s, 2H), 3.71 (m 5H), 4.21 (m

6H). Re&f®rence Exanple 90 OCNJ H2N N H
4- Mor phol/i'ns 4-yl - pi peri di ne-4-carboxylic acid anm de 10
To a m xtwgle of 1-BOC-4-piperidone (1.0 g, 5.01 nmol)

and nor phoHine (0.43 nm., 4.93 mmol) in chloroform (5

; it to 0 C was added,
N'M“@%)Aé'xﬁr'}g"gid' -yl W’%ﬁ}gﬁ@%e (0.73 nlL, 5.47 nol).
Toa sﬁiwélburoé 1vm%wipadddm (1 O)in arefi@nel (16 enL)awas added a
. Stirred overnight. The m xtyre riitioned between
solutionyplcliesbhoprerarshactiylamyiag &t m.e#'ﬁgolvﬁrfgﬁn The GraGHRR guxture was
- Q r . .
stirred f(o%%%% Xi?ftﬁex?{%%%ﬁﬁﬁ cYasﬁdaomhlyaﬁde &EPB St 2886k, Nfie? Sirring for

oy
24 hours ylaeactiomonixhot was thep|dilpiedevithidichlordmethanebwashed oviticdodium

: tert-putyl t 1. 19 . .Th de, . t Lal
wiarsop SRS RLRaSER) P s VoSSR TR FBb e
puriﬁed:llg}g AhdhQRrdflatdraphy) toasld 4aeeme1ahithd-pitRe dink- It ebskylip wtidQer:-

ition of hydrogen peroxide, 30 wt.% solution in
butyl esfert(8:60g).2. 3 nl) at roomtenperature. The nmixture was

irred overni hen .. ' .
S-S e K P T o0
dichlorytheéethaned( O ailDawazydddéd &ikthylamine (0.42 mL) followed by methane sulfonyl

chloridg.gy B} b, Aderiring 1650 HEHE (Bf TEHIS BONiP5 e o e Wit
dichlor&thefhe, WEEAdIarRd SBeliiA BRlartdaufe softfioh! dridd (MYSERY AU the solvent
removed in vacuo. The residue was purified by flash chromatography to yield 4-
(methanesulfonyl-methyl-amino)-piperidine-1-carboxylic acid fert-butyl ester (0.738 g).
Treatment of this compound with HC1 in dichloromethane/methanol gave the title compound,
which was isolated as the hydrochloride salt (0.57 g). .

3y (400 MHz, dg-dmso) 1.78 (m, 2H), 1.95 (m, 2H), 2.70 (s, 3H), 2.94 (s, 3H), 2.97 (m, 2H),

3.34 (m, 2H), 3.89 (m,1H), 8.74 (br s, 2H).

Reference Example 89

00
‘S“—N (o]
/

®

¢
N
-

N-[1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-piperidin-4-yl]-/N-
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whi ch was isol ated as the di hydrochloride salt (0.49
g). 6H (400 MHz, d6-dnso) 2.12 (br m 4H), 2.87 (br m
WaER09/033786 (br m 4H), 3.72 (br m 4H), 8. 76 POI/GB2008/003622

2H). 25 Reference Exanple 91 WD 2009/ 053716 103

PCT/ GB2008/ 003622 p~NO I OHZN CND N " I N NC

1- (2- Chl or 0- 9- et hyl - 6- nor phol i n- 4-yl - 9H puri n- 8-yl met h
methylymethanespfgnamide 4- y| - pi peri di ne- 4- carboxylic acid

I

B 68 Colipdt s RERR b e L BABH SRS aryifton conditions to

give apaw)ellywlsbhdI(&mg)d (0.21g). 8H(400 MHz, CDC13) 1 44 (t

B (A00NRIz D) § T 40 D, §65 Gy 31T cr ), &7 b, 2275’ 31,

f d f
R T

{1- [9 Et hyl - 2- (1H-i ndol - 4-yl ) - 6- nor phol i n-4-yl - 91 puri
Referen,geli%x nE?@th u;eplmperl di n-4-yl }-di met hyl -am ne A
[1-(2- cht jo 9- et hyl - 6- nor phol i n-4-yl - 9H puri n- 8-yl net

hyl ) - fJi di n-4-yl]-di nethyl -am ne (Reference

Exanpl e 9N 82 ny; 0.20 mmol), indole-4-boronic 15
acid 943@ 0.28 mmol ), PdC12(PCy3)2 (7.4 ng; 0.01
K3

nmol ) , (0.5 nL of a 1.27 M aqueous sol ution;
0.64 nmol ) *and di oxane (1 0 mL) was heated at 125 Cin

4- Morp%o!fh-éf-gl‘é\@%gn fe-4-tarho llc Bﬁfi%mt was purified by -

ease usln e SCX-2 cartridge
To hlnmcmle bﬁ/l-ﬂ(}ﬁrh-mmmne ()lg(D gaph01 fhol) Sndlmbrph8lin@ (.43 mL,

493 mugATIRFORmLLS L et BSOSBH FapBHR I OLL s a9 tppwise

tnmethélél%%)gﬁ?f (gﬁg?o o 475mn§otl) ”Zfﬂ% 15111)(2%1%’0 vg%“)vgxﬁe)d&g ‘réogrg %en(q?@rature

and stlr(emovgrmgh,t ’B1e7kelx(uye v@s{partmogeﬂ etween dichlorgmethangiand water. The

ombm%({%r(ga?l& )layfrs_wgreévqﬂsk?_% w1t13, bnge gp@ritﬁa 2(2 d.tzg? é\dégﬂ)t)i‘l %rPeld 4-
cyano-42fibrphb vl yi- pifiéiine ﬁcﬂb@xﬂmféﬂﬁblﬁﬁl &SPl 8 ). THe@nide

were prepared usi n% an anal ogues nethod to that

materiabwasstintsddn imetinghfilank) andsh Modiven hysppside saluipy (4.25 mL) was
added félméd' l;}p&lg ‘arogulgé A dn' St h@ﬁ%gEﬁ'B@Joﬁfd%,’ HOGHLH Solution in water

(2.3 mL) at room temperature. The mixture was stirred overnight and then evaporated in

vacuo. The crude product was purified by column chromatography to yield 4-carbamoyl-4-
morpholin-4-yl-piperidine-1-carboxylic acid fert-butyl ester (0.54 g).

Treatment of this compound with HCl in dichloromethane/methanol gave the title compound,
which was isolated as the dihydrochloride salt (0.49 g).

8y (400 MHz, dg-dmso) 2.12 (br m, 4H), 2.87 (br m, 4H), 3.36 (br m, 4H), 3.72 (br m, 4H),
8.76 (br s, 2H).

Reference Example 91
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acid starting conpounds: WO 2009/ 053716 104
PCT/ GB2008/ 003622 Exanple 2
W@ 200p@sEuhy| - 2- (5-f | uor o- 193 i ndol - 4-yl ) - 6- mor pPOT/GB0BSH03622
| - 9H purin-8- yl nethyl]-piperidin-4-yl}-dinethyl-am ne
Suzuki coupling of
[ 1- (2-chl gro-9-ethyl - 6-norpholin-4-yl-9H purin- 8-yl net
hyl)- pi &y di n-4-yl]-dimethyl -am ne (Reference
Exanpleo& nd 1-ptert-butyl-dinethyl-silanyl)-5- 5
fl uoro- -tetranet hyl -
1,3, 2N o ab roI -2-yl)-1Hindol e (Reference Exanple
1) afford t ,Le compound as an off-white solid
(17 ng). )ﬁ CDC13)153(t J=7.2, 3H),
153168(m 11 85188(m 2H), 2.14-2.20 (m
2.31 (s, 6H), 296(brd J = 11.6), 3.76 (s,
1- (2-Clﬂb&o-9&tlﬂﬂ-Gsnﬁﬂplimn-ﬁyl)-ﬂﬂpﬁﬂn(asylnmthﬂ)ﬂ)t-mm;ﬂmlliapqayhg

1), 6.98 (b 1 7.07 (dd, J =

P'Pe"%e'g Cég'ao‘g"saﬂﬂzwm'%% 28-7. 30 (16 ?m T)H) 7. 37((dd J
Th@ tlﬁe é&ﬂpéurﬂ wasPrepdeddndeP theSstanidd reldétivk-hmirdlion conditions to

?Veawlﬂﬂvw@ldﬁoflﬂ@oro | Hi ndol -4-yl)-8-[(S)-1-(hexahvdro

o400 ML ChELTY A (CoH S HRDNBB (Ot 2576 (AR T8 . 6HD,
3.83 (t, BMUKB1 GAUGHT), S@2qbr s, 1H), 6.43 (br s, 1H).
2-chloro-9-ethyl -8-[(S)-1-(hexahydro-pyrrol o[ 1, 2- a] pyr
azin-2- yl)nmethyl]-6-norpholin-4-yl-9H purine

. d 1-(tert-butyl-dinethyl -
Syrmihelif L ETRSERE T IBARIYY 36 L etramtiol [

1, 3, 2] di oxaborol an-2-yl)-1Hindol e (Reference Exanple
B (B Hebao SRS e B PR
plpendg%q[illgg?{é&?gﬂ_?%ét, J =7.2, 311), 2.01-2.50 (m 5H),

m 4H), 3.79-3.89 (m 6H), 4.38 (br s,
Arftirred enik e 0 hig -@-chBorp P-ethyl=6-ozphatidy4-yb9 B epurifil-yknethyl)-

piperidi%lg yl]%ixggm&g%hin% ([:ie 9%1%5%381123{589 fél;ﬁ')lg; 0;20%;&593%98@1 oronic
acid (49 ME"ED 28 n’fiﬁ&) BAT1fErRETN) 41mg, 0.01 mmol), K3PO, (0.5 mL of a 1 27 M
t hyl - (S)-1-(hexahydro-pyrrol of

% ]%p razin-2-y
aqueous salutigy; P 624 rumppl) ang disixaze (1.9 md-) vas paased At ‘1{1 lgrarrpmr@‘ﬁ@/e for

15 . DHEHSAG U bRBe ey oy amtrlesss g an Bsplue G2 s
followed biyrflagh clxdo)mi&tgngﬁh]y-(SS rlﬁrl [t @Di20: UEHLCIHMN ¢ INTE,OH as eluent) to

Ref er ence

d indol b d
afford the fitle eIAPQ a@uaPngYf' ﬁmbﬁ i 352‘}@;;2” gwaglol id (97
o (400'mi{z @ﬁ(ﬁ'}'l@igp JM'?26ﬁJB§_3 B ﬂ?nﬁzmlzfﬁﬁzﬁmz édJQmZ 493]1{)55 35 (brs,
6H), 2. Qﬂ-@ 99 §my 2HE 3975 ((snzH)a B)90- 34921(anA4H)5 4 (4 4.45Hm, cARE); Mﬂ;(qnlg= 7.2,

2,785 48 (B3, 7.9 @ 0. aPo30H STy s i) (5

[M+H]Bvg89! appi ng 8.27 (br s, WO 2009/053716 105
PCT/ GB2008/ 003622

The compounds of Examples 2 to 10 were prepared using an analogues method to that
described in Example 1, using the appropriately substituted chloropurine and indole-4-boronic

acid starting compounds:
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I H. [MH +: 487. Exanple 5
8- (4-Azetidin-1-yl-piperidin-1-ylnmethyl)-9-ethyl-2-(5-
WO bawoiss7id i ndol -4- 5 yl) 18- nor phol i n- 4- yl - 9H PLUF/GB2008/003622
Suzuki coupli ng of
8 (4 azeti di n- yI plperldln 1-yl nmet hyl ) - 2-chl or o- 9- et
- nor phol i n- -9H purine (Reference Exanple 12

_Lla@d 1{1( {%Ethbﬂt?rﬁ'ﬂﬂ?rﬂeyﬁw‘d@r‘l wl}mspholm-4-yl-9 -purin-§-

ylmethﬁﬁi’?é‘]qdﬂoxa’é'g ﬂf@t“hﬁ?@tlm: ndol e (Reference Exanpl e

smzukawmmg@f(h@-chlbfoe%mypéumphmlmm%pm -8ylra&thyl)-

plpendlptég -yl ]dnnqthlz( 4011})3 Wéfe@cq %;n%]ﬁ]%ggﬁﬁ ?%@&&utgr%i’gle%liyigilanyl) 5-
fluoro- égg 4 5% tgga_néetgl?l §1r’g 2]%1@xab3koilﬁ i 511)-311-1:11@0% (R%@renc% EM?e 1)

. over | apping 4
affordeq the titlexopRun@af an @ﬁ'@&ut@ sngd (]ﬂ] mg)—l) 7.05 (dd, J =

o 400358, AT 3347 7.4, 85 1 5% (410 i’ 62T 220

(m, 3H)EE@|IR§QSI-§ 2.96 (brd, J =11.6), 3.76 (s, 2H) 386388(m 4H), 439(brs 4H)
ﬁ‘o‘{ -fl uoro-1 H ndol - 7y - nor hoI| - 8-
overlapping deft3flaol rr7 2.211), 6.98 Gwsi Hilh 740 ;(lniﬁ;eltmw)fi @Filrsp%rlﬂﬂd 28-7.30

upl
(m, IH)ZL}?ﬁIk(%?gO (A é[%%lépé’ lm)r‘ pﬁ I(brns-’ AH?/I - 8- (4-nmor phol i n-4-yl -
[M+H]Pi50@r i di n- 1- yI nmet hyl ) - 9H puri ne (Reference Exanple

13) and 1-(tert-butyl-dinmethyl-silanyl)-5-fluoro- 20
4- (4 4,5, 5- tetrarrethyl [

iy L 1
alpyr mﬂzymﬁ;@m% Mdrphﬂﬁc-4§§-9ﬂ-gﬁrme53 (m 511) 1.86 (br

Gk bt oA S 05 R e -

yl)meth?l]%Zmarp?@hﬁm-yl@ﬂquﬂgﬁﬁ%&f&éncﬁ) E;éalfﬁple @@)exridapee%uéylaﬁnethyl-
sitany)5- Byoraid (45 4ehsrmehyg] I xHhoro sl ndote Begrense

Exanpl e 7
Examplg 3Fp(Hordbl ihelidclBloud ads e el Q1 1), TP
3y (4ooINmZ4cEC13pmer1| 88 (in, M)wveﬂhmhgiswpmﬁ T2, BY), 3024230 (m, SH),
2843.55 Q‘,Ihl“tﬂf)o:i @%t&%,(m &Hiot 38 hrisndH) 9Yefbppwgﬁe43pﬁqoi .2 2. 6.98
| | Rt
(ors, LA @41 = To XIlJR B/ i, FoDRA0 06, LR ST ee{.E?W“e‘“’ 11,
822(b1tx;rl¢l01und as a pale yellow solid (93 ng). WO
98 /053716 106 PCT/ GB2008/ 003622 8H (400 Mz, CDCL3)
[M+H]1 158(m 5H), 1.87-1.90 (m 2H), 2.13-2.23 (m
2.55-2.58 (m 4H), 2.95-2.98 (m2H), 3.73-3.76

6H),389392(m4H),441444(m4 4.48
amp gqﬁ J9-Ethyl-8-[(S)-1-(hexahydro-pyrrolo[1,2-a]pyrazin-2-yl methyl] -2-(1H-

indol-4-yl)-6-morpholin-4-yl-9H-purine

Suzuki coupling of 2-chloro-9-ethyl-8-[(S)-1-(hexahydro-pyrrolo[1,2-a]pyrazin-2-
yl)methyl]-6-morpholin-4-yl-9 H-purine (Reference Example 10) and indole-4-boronic acid
afforded the title compound as a pale yellow solid (97 mg).
3y (400 MHz, CDCl3) 1.37-1.48 (m, 1H), 1.57 (t, J = 7.2, 3H), 1.67-1.89 (m, 3H), 2.04-2.49
(m, 5H), 3.79-3.93 (m, 6H), 4.42-4.45 (m, 4H) overlapping 4.48 (q, J = 7.2, 3H), 7.30-7.35
(m, 2H), 7.49 (d, J = 8.0, 1H), 7.64 (br s, 1H), 8.26 (d, ] = 8.0, 1H) overlapping 8.27 (brs,
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7.2, 2H), 7.30-7.35 (m 2H), 7.49 (d, J = 8.0, 1H,
764(s 1H), 8.26 (d, J = 8.0, 1H), 8. 8(b s, |
W(H;00955;{7MH—|] +:531. Exanpl 498 PCT/GB2008/003622
2-[9-Ethyl -2-(5-fluoro-I Hindol -4-yl)-6-norpholin-4-yl
-9H purin-8- ylnmethyl]-1, 2, 3, 4-tetrahydro-i soqui noline
Suzuki coupling of
1H). 5. (2-chl oro-9-et hyl - 6-nor phol i n-4-yl - 9H purin- 8-yl neth
[M+H]V|4)8710 1,2,3,4-tetrahydro-i soqui noline (Reference
Exanpl e 14) and 1-(tert-butyl - d| nmet hyl - si | anyl ) - 5-
fluoro-4-(4,4,5,5-tetranet hyl -

ey WAL R R 5P
yb- 6-n{wgholﬁﬂ4(3)4 Mil.zm Cgcg) i 48 (t, 38; g 31 (3m

Suguki (cguplg}g)of 84(44a]_ze(1<bn-lsyl-mpgn 1n,-1436m(ed1y1)32-eh1¢r029 eﬁ}aﬂ -6-

morphdin? sl Segphiy €efetnge Bl 2 (g pudg bl Wy s

fluoro- 4-(4'%5"5-te5-&121eth PHB,IZ]iil&(aborolan-Z yl)-1H-indole (Reference Example 3)
[ 9- Ethyl 1H i ndol - {I) 6- mor phol i n-4-yl -9H purin

affordedgheyql q@po]un 252“@“@5?]@4 gHr o- i soqui nol i ne 20
Kj |
o COCHCRUILAD38( 20, 30172, 30, 4 1078 o 005502

(m, 5H)12)83-2.86 (18, 2H), 8t184hY eH6c8, |2H)q31i751(ﬁ DHY, X%Bﬁﬂe{méH) 4.36 (m, 4H)

overlappma%%@é’ st 20 G GRRE. 0PI 15 AT om (og 2

1. 2. 83 2.94 4
732(ml\/|ﬂ7-1)f J 82&?5%1(26%091‘1}T)(§1%(b13§'|)lﬂg 29 H§m H),

[M+H]4549r4 50(m 4H), 4.51 (q, J = 7.2, 2H), 7.01-7.20
(m 3H), 7.28-7.34 (m 25 3H), 7.49(d, J =8.0, 1H),
7.63 (s, 1H), 8.26 (d, J = 8.0, 1H) overlapping 8.27

p(eb6 39-]2ﬂﬂ)yl-2- 5 stoidk o<1 FA firol-84a)3%  nforpB olin-4-yl-8-(4-morpholin-4-yl-
1{44 [9-Eth 2- (1Hi ndol - ?S;I) ﬂrpholln 4-yl - 9H pu
piperidip -ﬂﬂvﬁmfﬁﬁrl}“rlw perazin-1-yl}-isobutyrani de 30

EH%%& fg&ﬁm%odrf 29%1?&&] Tth%l 6-mo h(111n-4 Xl -8- (4 r%hohn-4 gl Ejnlpendm-

1-ylmethyh)yd H-pupinp@Rederencel E)gahiplde i;3))blmtlylF(aww-bety( Rahethyrsilanyl)-5-fluoro-

6 B S0, PS5 A BB e
thet1tle2(9> o%@@@w%ﬁ@sﬁ@(@%@%/ 003622 8H (400 M-z, CDC13)
(s, 6H) = 7.2, 3H), 2.59 (br s, 8H),

B (4003W17, CBICIOM4S-B550m, 1546t )= 12042 240-2.28 (migED, 2.54

(brs, 4@,&89(11&5 N gZQ 2@%@707?%%?( 80, grﬁz 395 ?m,741g%H)33 Gid 3

overlapPir@ 4.39q, Jl—ﬁ}} 2(149,69% 18[)2)601 d, =108 4hd 818+)1H) 7.24-7.26 (m,
over |l apping 8 I—g H}_[ [MH—|] +: 532.
1H), 7.33 (dd, T = 8and36 1H), 818(brs 1H).

[M+H]": 549.

Example 7 9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-8- (4-morpholm-4-yl—p1perldm-
1-ylmethyl)-9H-purine

Suzuki coupling of 2-chloro-9-ethyl-6-morpholin-4-yl-8-(4-morpholin-4-yl-piperidin-
1-ylmethyl)-9H-purine (Reference Example 13) and indole-4-boronic acid afforded the title

compound as a pale yellow solid (93 mg).
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Exanpl e 11
8-[4-(3,3-Difluoro-azetidin-1-yl)-piperidin-1-ylnmethyl

WQ 2890531¥6 - 2- (5-f | uoro- 106 PCT/GB2008/003622
1H i ndol - 4-yl ) - 6-nor pholin-4-yl-9H purine Prepared by
usi ng Suzuki coupling nethod C. The title conpound was

d 10 col I I
2w (00 YTHZEEB0) TS (mob i coimy 2HD0 232127 . 450k 55258 (.
341 - =

4H), 2.%3 ?.%E_Q@e)z}f)ma@ .3t 6'5'%, 63—?"% & %J@E(n(l D)4 h'i 444?4 rﬁ"? 4&)”%@ Q7=
7.2, 2H),M.30L7.BH (m32H), 7(.49, (d)J = 840, 1Hpi7.641 (s H), 842B(H, 4 =80,(14), $28 (br

H, 694 (m 1 H, 6.99-7.07 (m 1 H, 7.27 (m 1 H,
$1H).7/33 (m 1 H and 8.28 15 (bs, 1 H. Exanple 12
[M+H]B-sB4: (3, 3-Di fl uoro-azetidi n-1-yl) - pi peridin-1-yl met hyl

]-9-ethyl -2- (1H-

i ndol - 4-yl)-6-norphol i n-4-yl -9H purine Prepared by

S ) T e e R

ylmeth{g] ﬂ,ﬁﬁl-t@tr&h&%sécﬂﬂﬂom CDCI 3) 6 1 34 1 45 (m 2
§u21'é<1 goqpimgmf 2§2r‘ahlor9-98%hxlrﬁ-m2mlbolms4 51391(tpun9 8=ylmethyl)-
1,2,3,4- Z&%§ﬁ%ocﬁ?#o4%&i§ei%%iEgar§§le Elm ax%d Eb(t’%rt;l?d'%lu(%lgxt‘éfﬂij%]-51éanyl)-5-

fluoro-8(414,5 5-tetratnethyl-H), 3,2 Jdid@bmvlani2-ih); 1 -2 mdeleXRefatehce Example 3)
.6,.1.0 Hz, nd 8. 1 Exanpl e 13
afforde;tl{ezpt#eg:ogmypc}gs}_% §’%’PtF é%i‘géll E[Péndol H)4 yl) - rrprmr phol i n- 4

8 (40(rMhz tbmgl)llfltsf?(t J= 72 3H) 2.84-2.93 (m, 4H), 3.77 (s, 2H),3 88-3.91 (m,
di met hy1 - pi perazi n-1-yl }-acet arm de

4H), 3. w@paﬂ)ga 4dy(bus,|41r@) 566 (1) ~BapTHNG IRUEHIAD, TOATHES (i SHD), 7.28-

X | (105

1.29 (%Eﬁ?w&d\aaf dn‘? g’sﬁbsg*zﬂ%%m“?ﬁt{io%emgfv ?:IDC1(3): 6

[MYH]:509, (5,76 H). ) 50 (t, J=7.1H, 3H), 2.32 (m 2
H), 51(m 2 H), 261(m2H),299(m2H),3.70

H, 3.83 (t, J = 4.7 Hz, 4 H), 4.34 (s,

4 H),
Exansf, 92 Y SRR GH R, gy i
1,23 4-1et,ghhl_)|fzdi"o-2§bqhﬂ(ﬂu(em 2t 7.32 (ddd, J = 8.9, 3.9,
gﬁ?ﬂd f@m@'eﬂg') 32(9(0?’@9 r?gedﬁylzél W%@FX%% Pyrig-8ylmsihyly,
1,2,3,4 "tétﬁh?drlﬁl-ﬁ?(fulﬁi/dlﬂne (Reference Example 142 and indole-4-boronic acid afforded

di net hyl - pi perazi n-1-yl }-acetam de Prepared by
thetltlewnmgulsba_sm off-odpteisnhd (@t mgdl B. The title conpound was

5 (40030521 85815153 (5% 747 3157 3.631 .04 88, 419, 379 Dzl 3b3394"(m,
4H), 3.97 (s, 2H), 4.44-4.50 (m, 4H), 4.51 (q, J = 7.2, 2H), 7.01-7.20 (m, 3H), 7.28-7.34 (m,
3H), 7.49 (d, J = 8.0, 1H), 7.63 (s, 1H), 8.26 (d, J = 8.0, 1H) overlapping 8.27 (br s, 2H).
[M+H]": 494.

Example 10 2-{4-[9-Ethyl-2-(1H-indol—4—yl)-6-morpholin-4-yl—9H-purin-s-ylméthyl]-
piperazin-1-yl}-isobutyramide

Suzuki coupling of 2-[4-(2-chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-
piperazin-1-yl]-isobutyramide (Reference Example 16) and indole-4-boronic acid afforded the

title compound as a white solid (58 mg).
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1H NWR (400 MHz, CDC13): 6 1.08 (s, 6 H, 1.57 (t, J =
7.1 Hz, 3 H), 235(bs 2|—|), 2.54 10 (bs, 2 H), 2.64

W@ 09BsH)G 3.02 (bs, 2 H 973,72 (s, 2 H), 3. 90PCT/GBI008/003622
4.7 Hz, 4 H), 4.41 (t, J 47Hz4H) 4.50 (g, J =
7.1 Hz, 2 H ,547(dJ 728736(m

8 (40%‘\”5%? g&ég) {98, s, éH)il 372& s 9;{'551)1352 g@ gg 5 gé) (il"l%l bhn), 3.90-

3.93 nﬁ&ﬂgpiﬁllﬁm 4H), 4.48 (q, J = 7.2, 2H), 5.20 (br d, J = 5.2, 1H), 7.13 (br d, J =
( -(EnS f)’l uorgq- H-|ndol)- 4-y1Y) - 6- nor holl)n 4§/bl

5.2, lH)QHrq@u?Btﬁ(m, 315 7.50 (d, J = 8.0, 1H), 7.64 (s, 1H), 8.26 (d, J = 8.0, 1H)
d| aza-spiro[ 4. 5] decan- 3-one Prepared by
overlap\égﬁnﬁg‘gﬁgﬁﬁ% coupl i ng method C. The title conpound was
[M+H]BBBai ned as a colourless oil (97 ng, 65 %Y. [M+ H +
53321HNI\/R(400M—|2 CDC13) 6 1.48 (t, J = 7.1 Hz,

_213_18 §g{4-(§,3|(-.]§n ﬂugrq-gztttgdm-zl -pl@rg%n-(lfylm\jetlg.yr]lﬁ-p%m%-g-ﬂuoro-

a 4! | 3e68 (bs, 1 H, 6.92 (m 1
1H-ind 4y@‘gg‘°%p§élémyl?¢a’"7eze (m 1 H, 7.32 (ddd, J =
Brepared. by, usthgSurrki couplingmeith®d €2 The igle complpundixasglitainddas a
1H i ndol - 4-yl ) - 6-nor phol i n-4-yl - 9H purin
COIOWIeSS["aI(E@FX%#é 8- 25 di aza- spiro[ 4. 5] decan- 3- one
[M+H§’rmed by using Suzuki coupling nethod B. The t|tle
onpound was obtained as a colourless oil §97

'H NMB@(40<pm1z GDC151 6 124 110, RND, 1 480t Nt7.1 ERC3 3); 961m5’@r()12 19

(m, 31,786 i iﬁw o 1 BB A, 2 i s pp o ST 4 0,
- 6 Hy nd,
4314 QT 0o ) B gHAL 0,107, B8 o 1 s
(bslHa5Hz 1H) 8.19 (dd, J = 7.5, 1.0 Hz, 1
and8. 38(bs, 1H). WO 2009/ 053716 109 PCT/ GB2008/ 003622

Exanmpl e 17
plb 1{;1 BY448 3yDifldror d-alzétidin1-yl) piperﬁnnmhmkhyi}-a-eynylwmﬂ
- 8-yl net hyl ] - piperidin-4-yl}-azetidin-2-one

mdo"“ﬂf‘kﬂﬂ?@tpll?}mﬁ‘sy PWFiNE coupling nethod F The title

AR S S PR ETS0

colourle(ssonml:mg,zmz), 3H, 1.68(m 2 H, 1.85 (m 2 H),
(m 2 H, 284292(m 4 H, 3.21 (t, J = 4.0
[M+Hifzg3%22 3. 59 (m 1H, 3.73 (s, 2 H, 3.88 (t, J =

'H NMR- (ZOO'K/IHZ’” dﬁc1§46353441.4§ M 19, 152 (/7 2917133 Hgn.é% gﬂ 2 H),
7.46- 0 Fz, 1 H, 759 (s 1 H, 8.20-8.23
2.12-2.22m, 13 ]-]I) 2:84(nB.228), BB, (t, T ) 1.8 Hz, 4 H), 3.74 (s, 2 H), 3.87 (t, ] = 4.7 Hz,
4 H), 4.35-4.46 (m, 6 H), 7.24-7.31 (m, 2 H), 7.44 (dt, = 8.1, 1.0 Hz, 1 H), 7.59 (m, 1 H),

8.22 (dd, J = 7.6, 1.0 Hz, 1 H) and 8.33 (bs, 1 H).

Example 13  2-{4-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-2,2-dimethyl-piperazin-1-yl}-acetamide

Prepared by using Suzuki coupling method C. The title compound was obtained as a
pale yellow oil (105 mg, 80 %).
[M +H]" 550.3
'H NMR (400 MHz, CDCL3): 8 1.06 (s, 6 H), 1.50 (t, J = 7.1 Hz, 3 H), 2.32 (m, 2 H), 2.51 (m,
2 H), 2.61 (m, 2 H), 2.99 (m, 2 H), 3.70 (s, 2 H), 3.83 (t, ] = 4.7 Hz, 4 H), 4.34 (s, 4 H), 4.42
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Exanpl e 18 o
1-{1-[9-Ethyl -2-(5-fl uoro-| Hindol -4-yl)-6-norpholin-4

WO 90099537pwr i n- 8- 108 PCT/GB2008/003622
yl met hyl ] - pi peridin-4-yl}-azetidin-2-one Prepared by
usi ng Suzuki coupl ing nethod G The title conpound was
obt ai ned as Rlal e éel | ow solid

(@ 7= TE B 880551 Cny R @ 386ma B0, SE109 (mat ag2g v 285 2 ),
& wﬁ%@“@‘%j“ﬁ% s (2 e

3.75 (s, 2 377386(m 4H) 4.29-4.44(m

1 1 2143§-lftpyl- %Blzmg(ﬂ)% yl;f mégh 1n3@-yl-égl’-8gri1§-'8§yl;1|’z¢‘thyl]-
22dm&ﬂ%1??eﬂazﬁ)-1-?§da&ta%ﬁnd@bs 1 H. 20 Exanple 19

fluoro-azetidin-1-yl)-piperidin-1-ylne
Prephijed by uUSing| Swanki-doppling method B. The title compound was obtained as a

§~mor phol i n-4-yl - 9H purine Prepared by
°°1°urle(f§|°ﬂégéﬁ% é? /?:)Oupl ing method G The title conpound was
[M+Hp¥32ined as a creamsolid (100 ng, 62 %9. 25 [M+ H +

. 37.3 1H NMR (400 MHz, CDC13): S 1.39 gm 2 H, 1.47
H NMR(40QMHzz CDGl); 83.08)(s, AHR3 . YThgt, 13- Fyl, Hz 318D), 2@%3 23), 2.54

o2 P ) S48 A s T T PP e

Hz, 4Hg 4557061 HA7H§LH21)2}12 937 (dTU—155‘|Hz YH)37 Qsid 36](m— 311@)d3518 (<Jit,J—
8.0, IOH@H{) 3.68 (nolél)b-ﬁZSiddﬂ)T-a?\éL 180 bz, %B@an@ﬁﬁ (b dH)
Exanpl e 20
9-Et hyl -8-[4-(3-fluoro-azetidin-1-yl)-piperidin-1-ylnme

Examplehy| ] 8-19{Ekhiyl-2+{ fluéro-y H}indeldyDi morplelyn-49H 9 puria-8A0
2009/ 053716, 110_PCT/ GB32008/ 003622 Prepared by using
ylmethy]-2,f:diazgnspirpldS1de¢aM5¢roBe The titl e conmpound was

P&bﬁﬂeﬂ ‘B? u@ﬁlgasuzﬁ‘ﬁ CDC?[I%E I'ngth6§@ ‘Tﬁe tifld coﬁlpmiltMgwgﬂs"'(%@eﬁned asa

colourlc%smlI(Wn@ 6!5,%)1 71 (m 2 H) 2 16 5 (m 3 H, 2.84 (m

3.12 (m 2 3.66 (m 2 H), 3.73 (s, 2 H),
[M+H§§%2390($n 4 H?436 g46(r|_n|)6|—|) (5005H)21(m

1 d
HNM%(E%O l(vﬁrr{IZZ@ﬁcA%ZSGMS (2(]'?97 1343 H)Sl .68 (m ﬁ%H) 221 (slzfﬂ?;zso (m,

4 H), 3.88 £6 2(Hs 3. 74($;|)2HE>33%;(|t,d-247Hz 4 H), 430-444(m 615? 5.68 (bs, 1 H),

6.92 (m, é&ﬁp@g{a‘-ﬁ' G5 3 11, 1%6%m, T 32 (dad] v €3 PO RIS H,DT ) %ha 8.32

(bs, 1Hgl met hyl ] - 1- oxa- 4, 9- di aza- spi ro[ 5. 5] undecan- 3- one
repared by using Suzuki coupling nethod G The title
conmpound was obtained as a

Example 16 8-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-2,8-

diaza-Spiro[4.5] decan-3-one _
Prepared by using Suzuki coupling method B. The title compound was obtained as a

colourless oil (97 mg, 80 %).

M+ H]" 515.2

'H NMR (400 MHz, CDCls): § 1.50 (t, ] = 7.1 Hz, 3 H), 1.65 (m, 4 H), 2.18 (s, 2 H), 2.47 (m,

4 H), 3.14 (s, 2 H), 3.72 (s, 2 H), 3.85 (t, ] = 4.7 Hz, 4 H), 4.33-4.44 (m, 6 H), 5.87 (bs, 1 H),

7.23-7.29 (m, 2 H), 7.39-7.45 (m, 1 H), 7.56 (t, ] =2.5 Hz, 1 H), 8.19 (dd, J =7.5, 1.0 Hz, 1

H) and 8.38 (bs, 1 H).
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yellow solid (69 ng, 42 %9. [M+ H + 549.2 1H NWMR (400
MHz, CDC13): S 1.44-1.56 (m 3 H, 1.62 (m 2 H), 1.94
wa@ mo%sﬁ)q 2.52 (m 2 1518, 2.64 (m 2 H), 3PCHGEA0SD03622
=2.6 Hz, 2 H, 3.75-3.88 (m 6 H, 4.10-4.21 (m 2
H),429444 (m6H) 6.11 (bs, 1 H, 6.92 (m 1

Examplg 130 170148 Koy P1-CL gl %yés%sgﬁh@w 18 ptin S yhiethyi)-

plperld_?léjf‘%{-lﬁeta?%&ﬂ-f?g@d@zbndol 4-yl)-6-norpholin-4-yl-9H purin
Brepared BydisangBuzpkircoppling mathed &FnTRe title cémppudevhsipptained as a
usi Suzukj li thod F. The titl d

cream 35 LPREE Y Wi Lo ol 1 d (103 o, 85 0. [VeHl +531. 2

[M+Hfl-51|‘jl\ﬁ (400 MHz, CDC13): S 1.53 (t, J = 7. 1 Hz, 3 H),

2 H, 1.94 (m 2 H, 2.52 25 (m 2 H), 2.64
HNMBr(ﬂOQNEIJz, COA: pd,53Ut,3 27.8 Hiz 3 1), HPS (&1, 28D)( b85S gmif H), 2.23

(m, 2 ;74525 nggfy {aL e 150 s B A S i 158 A3 g 00 -
47Hz~11}§) 4.38- 4‘|l6gnl 6‘912)756 5@3(&1;21—1—726?%8@}@,1}@ 239 (s, 1 H),

(bs, 1 Exanpl e
8208233(m 1H)and828(bs 1 H).
1-[9- Ethyl - 2-(5-fl uoro-| Hindol - 4-yl) - 6- nor phol i n- 4-vyl
-9H purin-8- 30 yl nethyl]-piperidine-4-carboxylic acid
Examplamsd e 11 4pE thgl-Dy5-fMuiore 1 Atindlsl-4-5D)@norgh olii-Aod-9H-pi hin-8-
|e compound was, obtained as a white solid (38 ny,
ylmethxli %erl%&ﬂ@wmwsoml PCT/ GB2008/ 003622 [M + H] +

S48 490 i FEIRY G 0 8 ok
pale yellaly sdlid{(56Img 3420).2 H), 3.78 (s, 2 H), 3.81 (t, J = 4.7

H, 4.30 (t, J =4.7 Hz, 4 H), 4.39(q, J =7.1
[M’LHEE?’-”%H), 6.67 (m 1 H), 6.96 (dd, J = 10.9, 8.8 Hz, 1

'H NL@DMOJEX N%#p Itg)c%%) 5 1384t,h%= 7.1 HA 3, 288 (h, 38D)/1.48 (0 1), 2.22
(m, 2 HY-A88-P 92 Einh$ H)?23.25 (1) 25003 5HantiBl)- %75 (5) 26BDnd7PARAG (m,4 H),

429444/ Gp K b 26 fa B 0 Tt B0 Bt T T e e

H), 733Tgﬂ IEté’P3083HEONIIiIfaﬂ@§29gB ur}ggHaiW; (Lllgoyle\z/lleow solid

Dl\/ISOdG)SlO?(sG , 1.40 (t, J =7.1 Hz, 3 H,
Examplg 192 Q'Pﬂ“l(ﬂm -H;ii'sr%fn% #%Wyf)-ﬁﬂpe%éﬁxb-ﬁgﬁ;g}lhyﬁnﬂi flyoro-1H-
indol-44y1126-mhéBpholinid)-yl-9Hplrihe45 (m 2 H) and 11.20 (bs, 1

Prepared by using Suzuki coupling method G. The title compound was obtained as a
cream solid (100 mg, 62 %).

[M +H]J" 537.3

'H NMR (400 MHz, CDCl3): 6 1.39 (m, 2 H), 1.47 (t, ] = 7.1 Hz, 3 H), 1.73 (m, 3 H), 2.17
(m, 3 H), 2.81-2.94 (m, 2 H), 3.17 (m, 2 H), 3.74 (m, 3 H), 3.83 (t, ] =4.7 Hz, 4 H), 4.31-4.42
(m, 6 H), 5.13 (d, J =57.4 Hz, 1 H), 6.93 (m, 1 H), 7.03 (dd, J =10.9, 8.7 Hz, 1 H), 7.26 (t,]J
=2.8 Hz, 1 H), 7.33 (ddd, J =8.7, 3.8, 0.9 Hz, 1 H) and 8.23 (bs, 1 H).

Example 20 9-Ethyl-8-[4-(3-fluoro-azetidin-1-yl)-piperidin-1-ylmethyl]-2-(1H-indol-4-
yl)-6-morpholin-4-yl-9 H-purine
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15 Exanpl e 25
2-{(cis)-4-[9-Ethyl-2-(5-fluoro-| Hindol-4-yl)-6-norph
W®@R01090837y4 - OH- pur i n- 110 PCT/GB2008/003622
8-yl nethyl]-2, 6-di net hyl - pi perazin-1-yl}-acetam de
Prepared by using Suzuki coupling rret hod C. The titI e
onpound was obtained.as a. white solid (140
%epa@é by wsipgi§urukigupling mefhed 4 boe com@wasebialw asa
24z, 6 H, 1.48 (t, J =7.1 Hz, 3 H), 1.99
Wh‘tes‘glm(gﬁmg’%fﬁ’ Hz, 2 H), 2.62 (m 2 H), 2.75 (d, J =
[M+HI®I® Hz, 2 H), 3.09 (s, 2 H), 3.69 (s, 2 H), 3.84 (t,

BN RN L LG WV M
(m, 3 H[";z 847@%(1(1&%’ 123(55 BHP 3.68 (th, P41), 3.75%s,29), 8.323 68 %m, 4 H), 4.36-
4.46 (m26 F)C5.60-521[ (8n, Bty [7:23-7. 124 r21H),-7445/(d) I &-8:®HghbH),i2.59 ¢rh, 1

H), 82%8’%?5;7# lgnéz’d]r Hand $- zﬁﬂﬁerﬁr n-1-yl }-acet am de _
Prepared by using Suzuki coupling nethod B. The title
npound was obtained as a yellow solid (154 ng, 85
_waL 38—[?-llﬂﬂlyll-ﬂ-(5-9921‘(8IEHBM-Q’BE@HWMUBQZWH-B“!@@S
1. 53 (t = 7.1 H, 3 H,
y‘““’""&'?‘@ﬂ‘é‘.“bﬁ'dz?zrﬁ'sl‘é“ﬂlﬁ%]“é“’éﬁa én L 2.75 (d, J = 11. 3
Pl?epar%d by .using ShBuKioupling) metBod 6. (l"lie tifle thmpSurfll Was(dbtaided-as a
7 WD 2009/ 053716 112 PCT/ GB2008/ 003622 Hz, 4 H),
yellowspl@e(ﬁﬂmz% 42%)-6 H, 541 (d, J =5.5 Hz, 1 H),
/.35 (m 3 H, 7.47 (d, J.= 8.2 Hz 1 H, 7.59
[M+Hrs?4§12 8.22 (dd. J = 7.5 1.0 Hz, 1 H and 8.27
'H NMRW&OOMH)CIE@)@II@QI?SG (m, 3 H), 1.62 (m, 2 H), 1.94 (m, 2 H), 2.52 (m, 2
d 91 6- mor phal

9- Et hyl - 2-(5-tl uoro-| |n%24
H)264(~5n@gl) qgu}]—r?..(BHz,52H)375 3.88 (m, 6 H), 4.10 (m, 2 H), 4.29-4.44
y. }l-hz‘gg hpT 2@6(m , 1 H), 7.30-
(

(m, 6H¥| repa edﬂ Igé du%)%ng{ uklao@g’ plé:T 2
32 ny, 23 % .

7.35 (mcbmi)mndrﬂma(bs ddfpi ned as a yell ow oi |
[M+ H + 564.2 '"H NMR (400 MHz, CDC13): S 0.87 (d, J =
6.8 Hz, 3 H, 0.94 (d, J =6.8 Hz, 3 H), 1.48 (t, J =

Examplé927. 8- ﬁEthﬁ-ﬁl1H2n&ﬂ:42y1;-4;-thphbhﬂ)4-y129 |?ri§-_é-)(lﬁiet 1]-1-
_P_H)_ 1

¢gou 1

:')O/-\

oxa-4 93113131:51)1&)[&_5]“11(1@“'320% (d J = 11 O HZ 2 83
16. 8 .9
gl i s o e e
wh1tesd'1|id(103iﬁg 839)2-4.42 (m 6 , 5.49 (d, J = 5.3 Hz,

93 (m 1 H), 6.96-7.05 (m 1 7.11 (d, J =
[M+H]3§§1r2z 1H, 7.26 (s, 1 H),(7.33 |(_|21Idd, J :(8.8, 3.8,

'H NMR: (Z?Od_ﬁHz} 138 18330 1071 1y, 5y, £81 (m, 2 H), 1.94 (m, 2 H), 2.52
(m, 2 H), 2.64 (m, 2 H), 3.24 (d, J = 2.6 Hz, 2 H), 3.78 (m, 2 H), 3.87 (t, ] = 4.7 Hz, 4 H),
4.16 (s, 2 H), 4.35-4.46 (m, 6 H), 6.06 (bs, 1 H), 7.25-7.32 (m, 2 H), 7.46 (d, ] = 8.0 Hz, 1 H),
7.58 (1,7 =2.5 Hz, 1 H), 8.22 (dd, J = 7.5, 1.0 Hz, 1 H) and 8.29 (bs, 1 H).

Example 23 1-[9-Ethyl-2-(5-ﬂuoro—1H-indol—4—yl)-6—morpholin-4-yl-9H-purin-s-
ylmethyl]-piperidine-4-carboxylic acid amide

Prepared by using Suzuki coupling method C. The title compound was obtained as a
white solid (38 mg, 31 %).
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Exanpl e 28 _
2-{(S)-4-[9-Et hyl - 2(1H—|ndol 4-yl)-6-nmorpholin-4-yl-9
WOR@IN5IT18- PCT/GB2008/003622
yl met hyl ] - 2-i sopropyl - pi perazi n-1-yl } - acet anm de
Prepared by using Suzuki coupling nmethod B. The title
conpound was obtained as a yellowoil (31 ng, 23 %.
[M+H1205"0'[%a+ H + 546.2 1H NVR (400 MHz, CDC13): 8 0.86 (d,

IHNM%(IO@MDC?’IQ%I 40/2(9815(2 E]% El-f) fs?_:)zl 83%:5%1%}% 3. £§9 (m, 3

H), 2. 9750‘1; ] %114?3 ‘Jg‘ﬂ‘?’ ,B.78 %2?% 31!;1) 338139 = % ng, é‘H“)f 30 a,ﬁs4g/daz 4 H),
439 (a0 74 He, 2 6 o 1 m‘;) 6-2%3@,(151_1,0@'@ eyt b hsslad L a1 B, 1

J=16.8 Hz, 1 H), 3.67-3.77 (m 2 H),
H)andgl)jgf434én(ldf_l)47r|z 4 H, 2?4 36448(m( 6H)H)

545551(m1 ,711(d J = 5.3 Hz,

Exampl 285 ;—{3-89{15%yl%Z»Eg-ﬂugr%glf(lggol-g-yl)-gng)r;gbl&l ,4591-9{1 -pprin-8-

ylmethgﬂl% l%ergﬁn(p B-iso ranﬁﬂ@n”m e 29
yl -2-(1H i ndol - 4-yl) - hol i n- 4-yl - é%atra
Biegangd ﬂaymamg&yulyl coyaplmglaztihﬁd € 5'hﬁﬁﬂh 9¢1}1p@+qdpmﬁ ingl as a
d si ng Suzuki coupling nmethod A The title
yellowsonﬁggi% “obt ai ned as a colourless oil (102 ng, 87

[M + HWS550[M + H] + 531. 2 V\D 2009/ 053716 113
: PCT/ GB2008/ 003622 NI\/RES4OO MHz, CDCl'ng: 8 1.53 (t
H NMB (400;MEz, RMSQ-de): 8 110%(8 A0t J ¥ TgoHz.A Hy 242 (op 4H), 2.51

i PR, 8, U £103 W 1, gl P 1 8,49, i o

1 H), 7&|)ﬂ7445(8:§24{)4£1d(1m2(ﬁ(bkj)LH7 25-7.32 (m 2 H), 7.46 (d, J
8. 1 , 759 (t, J =2.5 Hz, 1 H, 8. .21 (dd,
J—75 10Hz and 8.29 (bs, 1 H. 5 Exanple 30

9- I
Exampl_é %E pﬁ{l&#-) 84_2[9(-?9%]1-90(:’5(11%#8 lgf‘ %d(ﬁ-ﬂ&%ﬁ Hfaifzh:?ﬁﬁz‘i I-éHyﬂurln-
8-ylmedﬁ|ylaphﬁ-dﬁnbghyuplpagaﬁn-zlujdl}-acemaphdﬂg met hod C. The t:) tI e
RTINS
wh1tes<ﬁuﬂ)140¥n§@0(/ﬁ) J = 7 1 Hz, 3 H), 2.94 (s, 2 H, 3.74

Hz, 4H) 3.85 (s, 2 H), 4.23 (m 4H)
[M+Hl45'§92(q J—71Hz 2 H, 6.71 (d, J = 2.6 Hz,

' NME g 2, DG o 1=t £y, 140 ﬁéféz”éf% o5~
107Hz42[H?) ;‘_Etsb#nrzﬂglrbs (9l= 0.y Hz; SH)D3. o@ed Qm{)4359(8lﬂ-fﬂ))18|8'4 tJ

t ];3 6 dlmeth I erazi n-2-one Prepare
— 47 Hudh iig S bitb oG hOL fht hbh, GO2 6 1Dy 698 Tetmitm - 7.28
(m, 2 HPPAH (489 2% 8, 3.5 Hz, 1 H) and 8.32 (bs, 1 H).

Example 26  2-{(cis)-4-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-
yimethyl]-2,6-dimethyl-piperazin-1-yl}-acetamide

Prepared by using Suzuki coupling method B. The title compound was obtain_ed asa
yellow solid (154 mg, 85 %).
[M +H]" 532.3
'H NMR (400 MHz, CDCl;): 6 1.03 (d, J = 6.2 Hz, 6 H), 1.53 (t, ] = 7.1 Hz, 3 H), 1.94-2.04
(m, 2 H), 2.62 (m, 2 H), 2.75 (d, J = 11.3 Hz, 2 H), 3.10 (s, 2 H), 3.69 (s, 2 H), 3.88 (t, ] = 4.7
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white solid (42 ny, 58 % . [M+ H + 489.2 20 1H NMR
(400 Mz, DI\/ISOdG) S1.27 (s, 6 H, 1.56 (t, J = 7.1
WoR2009853)¢ 2.60 (s, 2 H),13.12 (s, 2 H, 3.86PCT/GBI008/003622
4.7 Hz, 4 H), 3.89 (s, 2 H, 4.37 (t, J = 4.7 Hz, 4
H),449(qJ Hz, 2 H),7.20(tJ=77Hzl

J

= 1
Hz, 4 HpA 364§ (b 3D, 560, T 5.5H27 1), 8287 $5,mg3 By 4 (0 282
S

Hz, 1)) nd 1, Bzl R 20 0 AHESRIRRPERU D, o (5114

oro-| Hi ndol - 4y|) 6 rpholln 4-yl - 9H puri ne

Example g o s B bcf uaro (PR ot arpliyn Y parin-s-
ylmeth%lvl-lstﬁgrtggﬁélpgr&@n l}i'lﬂmtﬁﬁm 'V!'|22 ggc(lﬁ]) ZSH)l, 22 g?
Prepareg bj{using Smtul(lrcpupqlmg) met@od?@, g‘hggth nq)mp,oq@d wap, (3)@11(1@14 asa
=7.1 Hz, 2 , 6.9 =
ye“”‘l“ti%zm&%s"ﬁ-dd, J =10.9, 8. 7H)Hz, 1 I5-|),(t7.%8 (t,2 i
[M+HE 8%4tz, 1 H), 7.35 (dd, J = 8.7, 3.7 WO 2009/ 053716

114 PCT/ GB2008/ 003622 Hz, 1 H) and 8.22 (bs, 1
HNME)(WZQ)QDCIQSOW(dJ 6.8 Hz, 3 H), 0.94 (d, T =6.8 Hz, 3 H), 1.48 (t,] =

71 bz, 30, YA oA YR AR S 1.2 T EBR% B, At T,

2.63 (d, F3r£pﬁ0em: lmH)uz 78¢d, JuZ LKO H‘zpllFBI)J 2193 (@Uh@pb EHZTM!I)I 2.90-2.96 (m,
ound was obtained as a

1 H), 3 430 JF 16.8 biz, DTS- We?@mzmw 8@:&:13347 2240, 1@2-4§924m 6
50008285 Rld . A 0 2R AT 3 2 302198,

(s, 1 H)27.BD (dddl, B2-848,4(, 08 Hp, 1) aril A0 (bs, 1H)= 10 2.5 Hz, 1
H, 7.04 (dd, J =10.9, 8.7 Hz, 1 H, 7.28 (m 1 H,
'7.33-7.37 (m 1 H and 8.22 (bs, 1 H). Exanple 34

Exampld 28! 7] 2 (B4 pkiniala 41 Hldo1- -yl%lmmlﬁhanﬂ-ﬂ =S pariRg Pho

azetid 9H purine 15 Prepared
ylmethjzi}«-Zusomgpﬂdmpleramaﬂﬂ}-agetami(teod E. The title conpound

2558 b3 viiom S0 cphBineiRedna 5 End g ppundils optdied as

yellow&l?lmg B8%).m 4 H, 3.09 (m 3 H, 3.66 (m 2H),
4 H, 3.89 (t, J =4.7 Hz, 4 H, 3.95 (s, 2
[M+H]-|)5464237446(m 6 H, 7.27-7.34 20 (m 2 H), 7.47

'H NM]%g{lOO;Mg 8 DCTE: 599, =88 Hz, %], Bosla =Wu: 2 8.8, 1 =
7.1 Hz, 3 H), 2.04-2.14 (m, 1 H), 2.20-2.36 (m, 3 H), 2.46 (ddd, T = 12.2, 9.3, 2.8 Hz, 1 H),
2.63(d,7=11.1Hz, 1 H), 2.73 (d, J = 10.2 Hz, 1 H), 2.83 (d, J = 16.8 Hz, 1 H), 2.93 (dt, ] =
12.2,3.6 Hz, 1 H), 3.45 (d, J = 16.8 Hz, 1 H), 3.67-3.77 (m, 2 H), 3.87 (t, J = 4.7 Hz, 4 H),
4.36-4.48 (m, 6 H), 5.45-5.51 (m, 1 H), 7.1 (d, ] = 5.3 Hz, 1 H), 7.25-7.33 (m, 2 H), 7.46 (4,
J=8.0Hz, 1 H), 7.58-7.60 (m, 1 H), 8.22 (dd, J = 7.5, 1.0 Hz, 1 H) and 8.30 (bs, 1 H).

2
3.
4

Example 29 9-Ethyl—2-(1H-indol—4-yl)-6-morpholin-4-yl—8;[4-(tetrahydro-pyrah-4-yl)-
piperazin-1-ylmethyl]-9H-purine

Prepared by using Suzuki coupling method A. The title compound was obtained as a
colourless oil (102 mg, 87 %).
[M +H]" 531.2



10

15

20

25

30

Exanpl e 35
9-Et hyl -2-(1Hindol -4-yl)-6-norpholin-4-yl-8-[4-(2,2,2
WO 2000506 0- et hyl ) - pi per 82i n- 1- yl et hyl | - 9H pRET/GB2008/003622
Prepared by using Suzuki coupling nmethod E. The title
conpound was obtained as a 25 tan foam (94 ng, 38 %.
| [M+ H+ 529.3 1H NMR (400 MHz, CDCL3): 8152&, J =
HNMR(@%Z;GH)CMZSQQSX(W 274§ Hzo3 H, 161 (@, ), b8@§m YH), 2.03-

3.08 (m29|%) D336 ]11'_‘9H2324ﬁ%3’_g6(s 2B % Jo-3%0 (i, 'Z}DH)(%Ong{,D%—u s,

4.1 Hz, - B)04.853444 (h, &H 725274.@ ngl2 3548 & 1=z8.0HAN H)/780 (t,J=2.5
- }2)9 anglﬂl8 1?;)8 ( H) (O Exanpl e 36)7 (

b, 1 Eb S b, 5 e Rosbah (o ) a. e 38 1 6.
[4-(2,2,2-trifluoro-
et hyl ) - pi perazi n-1-yl nmet hyl ] - 9H puri ne WO 2009/ 053716
pl% BH PﬂP-@BQQﬁ(ﬂ%ﬁQ@IHHhﬂbM%—@mdrphO@M@H-punn-s-
oupling method D, The title conpound was obtai ned as
ylmeth)all-%-émthﬁlampewwﬁ-onss %W. [M+ H+ 547.3 1H NVR

%"#?Qrfhlﬁ?usg@%ﬁ%km cghlﬁli , gtthg% € a'hg tifle 'Egmpg’m{ﬂ) was2ob'§zﬁned as

whites@lcg(gZ(m’g, %).9.4 Hz, 1 H), 3.76 (s, 2 H) , 3 85 (t J =
M I—iz 4 H, 4.32-4.44 (m 6 H), 6.94 (m 1 H), 7.04
[ l J = 11.0, 8.8 Hz, 1 H), 7.27 (m 1 H), 7.35 (ddd,

'H NMR E)gzgon(gllvg{zg 70’%)@3). 819151, 6 1), 4@ 874114 BSH), 2.94)(s, 2 H), 3.74 (¢, ]
= 4.6 Ho4H)A.89¢s( 2 H)j h2b{mM }),)4.53 (@i piiol Ha, 2H)| 681 (U] py2.6Hg, 1

H, 698 (i3 ) gttty B0 B i Segn ST B ad

obtained as a white solld(120rrg 99 %9. [M+ H+
512.3 1H NWR (400 MHz, CDC13): 1.50 g , J = 7.1 Hz,
Example 31 | 449-Fthyl-2-¢1 H-ipdgl-4-yl)- 62m15)l{<z!m-4ryk Hopwrin-Bsylmethyl]-6,6-

. J=12.7, 10.5 Hz, 2 H, 3.04 (d, J =
d'me“‘g%‘.“?%ﬁgzﬁ“'g' . 3.81 (s, 2 H, 3.89 (t. J =4.7 He, 4

Pi)epaﬂad b@ u(sintg Suiukll;buﬁhnglm&hbﬁ B. Théthitle domPovrid, wak obta#ined as
7.1 Hz, 2 H), 6.25 (t, J = 2.0
white sq.lgl (42 np.g 58-}%)29 ( d

J
J=7.8H, 1H, 7.30-7.36 (m 1
%43 (d, J = 2.3 1 H, 7.47 (dd, J =7.8, 1.0
+
(M Ht||)z489 7.52 (d, J

1.8 Hz, 1 H), 7.60 (m 1 H),
‘HNMB(amwmnMSOﬂﬁﬁmzm &), 15641, Ard. BH2E HR2.60L(sH} H), 3.12

(s, 2 H)93-&§ ﬁyi -=z4»1 BIZH Horb8e 5 2 Aot 33T 7467 Her bHYI 447 (. § 7Bl Hz, 2
H), 7.20 @ P¥7328) 11y 733 aPE A 3z, 1 ), o) 5 QBEDYI0 12 1 H), 7.49
(dd, J=7.7,1.0 Hz, 1 H) and 8.06 (dd, J = 7.7, 1.0 Hz, 1 H).

I EII 1

Example 32  8-(2,2-Dimethyl-morpholin-4-ylmethyl)-9-ethyl-2-(5-fluoro-1H-indol-4-yl)-
6-morpholin-4-yl-9H-purine

Prepared by using Suzuki coupling method C. The title compound was obtained as
white solid (35 mg, 40 %).
[M + H]" 494.2
'H NMR (400 MHz, CDCL3): & 1.23 (s, 6 H), 1.53 (t, ) = 7.1 Hz, 3 H), 2.35 (m, 2 H), 2.47 (m,
2 H), 3.74 (m, 4 H), 3.79-3.88 (m, 4 H), 4.36 (m, 4 H), 4.46 (q,J=7.1 Hz,2 H), 6.95 (,J =
2.6 Hz, 1 H), 7.05 (dd, J=10.9, 8.7 Hz, 1 H), 7.28 (t, ] =2.6 Hz, 1 H), 7.35 (dd, J = 8.7, 3.7
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Prepared by using Suzuki coupling nmethod C. The title
conpound was obtained as a white solid (88 ng, 71 9.
WQ@200pNS371¢H] + 530. 4 ' H NVRIP400 MHz, CDC13): 8 BCBHGBELG0S/003622
J=7.1Hz, 3 H, 2.02-2.11 (m 2 H, 2.16 (d, J =
2 H, 2.34 (t, J =11.6 Hz, 2 H, 3.03 (d, J
.6 Hz, 2 H, 3.81 (s, 2 H, 3.8 (t, J =4.7 Hz,
apg 8.22 (83, 14122 (m 1 H), 4.36 (m 4 H, 4.42 (q, J =
1 H, 2 H, 6.25 (t, J =2.1 H, 1 H), 6.93 (t, J =
.5 H, 1 H, 7.02 (dd, J =11.0, 8.8 Hz, 1 H), 7.25
19H)thyl?2-28-fTho8& 1 Hrin dbl-4-31)-64morphdiin-@ey1-83(3=mprhdlin-4-yl-
L1 H, 7.52 (d, J =1.8 Hz, 1 H and 8.42 (bs, 1 H. WO
azetldl%démﬁé‘}h%&ﬂﬁlm/ GB2008/ 003622 Exanpl e 39
Brebhidd 'by%'s&éﬂ‘ukuﬁfc%ugﬂ'ihg ReGbd B e tific BBPHRd WasloBthinét as a
[4-(1H pyrazol -3- yl)-piperidin-1-ylnethyl]-9H purine
white s¢lid(@8meg) 33yolisi ng Suzuki coupling nethod C. The title

nd was obtained as a tan solid (12 ng, 10 %9. 5
[M+Hmﬂ%+ 530.4 1H NVR (400 MHz, CDC13): S 1.51 (t, J =

'H NMRE - (300 ¥tHZ3 dﬁclg.ls 6 747%+,92 ¢t MHZ 31H), 23708, !mg, 3.0%-353 (I, 3 H),
He, 2 H) . 2.28 (t. 3= 11.5 k2, 2 H) . 2.69:2.78 (m i
3.62 (miHp H)23.98 (a4 H), X78-3.87 (hiz 4 1)), BIP2 (8 .274), @32-940 [an, 6 BDSB4 (t, I =
t. 1= 47 4 4.36 4. 7
2.5 Hz, (|1121:1'), %.Oﬁ)(’éd,é_ =['§o.?,0§.7'3{zt1 5627.,§_§}m11 @ 1593, éé{)(arrﬁd 8122 (bs,
H) H)

1H). H, 7.04 (dd, J = 11.0, 8.8 Hz, 1 , 7.28 (m 1 :

7.34 (ddd, J = 8.8, 3.8, 0.9 10 Hz, 1 H), 7.49 (d, J

= 2.1 H, 1 H and 8.21 (bs, 1 H. Exanple 40

Bt Ny lee 2~ ' -fowld) - 6 . 3
Examofl 5, Wy 17Td8be o BRAB OB bl it
1-ylmethyl)-9fsparinez uki coupl i ng method B. The titlgz conpound

Fipatsd 57 351m8 Sk coutlife BopE The tide Goraound g cDtanet as o

tan solilllts8 B3 %d. 69-1.82 (m 2 H), 2.00 (d, J = 13.2 Hz, 2
anso1ih'_|)|%’ Berds %53 (m 2 H, 2.69-2.78 (m 1 H, 2.98 (d J

[M+HF 8.8 Hz, 2 H), 3.78 (s, 2 H), 3.89 (t, J = 4.7 Hz,
voneh o itk d 13 Soat, S, st g s

. _ 37L ]
(m, 2 Hg,'ﬁz-dﬁé(_ng,')ﬁ IéIY 23281) (m %.73; 4éix)g§p9l(sgb 42§H)L,')4.37 4.84 (' 1, 197-7.34
(m, 2 H), 747 @ hyi8.0Hg5! H)1ib5B7168-im d d)-andyB.20- 8 27GmpB i n- 4- y |

-9H purin-8- yl methyl]-pi peridi ne-4-carboxylic acid 25
To a suspensi on of

Example3[59- mu&r-f—((ﬁ-—iﬁhMM—fl)16=hionK61in44-yl-B=[5-'(mwmlli6r04etk&l)-

. ) purin- 8-yl nmethyl |-piperidine-4-carboxylic acid
piperazinflyyimethyl|-9H3pnrige 0. 056 nmol) in THE (2 ml)

Prepared by using Suzuki coupling method E. The title compound was obtained as a
tan foam (94 mg, 38 %).
[M + HJ" 529.3
"H NMR (400 MHz, CDCls): 6 1.52 (t, J = 7.1 Hz, 3 H), 2.59 (m, 4 H), 2.71 (m, 4 H), 2.95 (4,
J=9.4Hz, 1H),3.01(d,J=9.4Hz, 1H),3.76 (s, 2 H), 3.89 (t, ] = 4.7 Hz, 4 H), 4.36-4.47
(m, 6 H), 7.29-7.34 (m, 72 H), 7.48 (d, ] = 8.0 Hz, 1 H), 7.60 (s, 1 H) and 8.19-8.26 (m, 2 H).

Example 36  9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(2,2,2-trifluoro-
ethyl)-piperazin-1-ylmethyl]-9H-purine



10

15

20

25

30

wer e added a aqueous solution of |ithium hydroxide (1.
M 100 L, 0.1 mol) and IMS (1 nl). The resuiting
waiensom was stirred at RF for 4 days, then PCT/GB2008/003622
concentrated in vacuo. The resulting residue was
co-evaporated repeatedly with MeOH, then triturated

with diethyl ether. 30 The resultant solid wa

Btﬁpﬁ@étbé(dlsﬁlﬁ Suzpkircqupling mehod - defigle gpmeoweweﬁ qhtained as a

cream solid (20 ng, 70 9. [M+ H +
“eamgig’g?g&@%’ %(@7 053716 117 PCT/ GB2008/ 003622 1H NWVR
[M+H1450(73\/Hz DVBO-d6): S 1.42 (t, J = 7.1 Hz, 3 H),

'H NME (GQP WZGE(D%I;)%?SED 592(% '177274)(1 rﬂzz.%ﬂ)f%é?]@?g @2}5 f g;) 1 H), 2.96 (d,

N I TG Oy YO

(m, 6 HY, 6494 (n, A5H],M.02(ddH) =4 b0, 8.8 184 1(H)s 7.27 () 1 1), ES&ihdds T 48.8,

39, Ogl}_éﬁd_ﬁhylsag &5 “qgloro | Hi ndol - 4-yl ) -6-nor phol i n-4-yl

yl met hyl ] - 4- net hyl - pi peri di ne-4-carboxylic acid am de
Prepared by using Suzuki coupling method C. The title
_p;l&dﬁpoﬂfﬁtthZs-(bHﬂaddeﬁyaé-mormlme*ybﬂr(d-mezﬂ@-ylﬂnpwdln-l-

! thé?ﬁw H%+ 521.3 1H NMR (400 MHz, CDC13): S 1.23 (s,
yime PYMRE 1 60 (m 5 H), 2.02 (m 2 H), 2.40-2.49 (m

ﬁre?yed %yﬁﬁm@ﬂuz@lqi'dbuplﬁlg‘hﬁetﬁﬁﬂ B2 Thi titlé carfipbind Washbtained as a
8 .7 Hz, 4H), 4.29-4.44 (m 6 H), 6.86
white sqlid (120 ppg, 9?%))3 (dd, J = 11.0, 8.7 Hz, 1 H, 7.28 (m 1
%37 (dd, J =8.8, 3.8 Hz, 1 H and 9.06 (bs, 1
[M+Ht3512135 Exanpl e 43
'H NMR(MO L/B{ZEUD(tl;)ZS(lESOf(k Ue# D1 Hz; BHIpR.02-2y13 (b, -21H), 2bid (dn¥ 4 12.3

Hz, 2H9|2n%"c(%dl,f 612p7@rlp<§|1'ﬁz 2K, B OAddphio ] 4-He 8, 38l dpatr 8l 3P (4 T

| Thg -
-7 L9 P UL TR 08 e e e, 2
H), 6.25Ht;7 583 Bz, IHINVRY(@0D= Vt-Hz, Q) 3)30-536 (491 H), 7.43 @,7.<12.3 Hz,
L), 757 b g 7.8 1 Bogi B, 183 592 8 Biarg 1D it 8, 443 e 1=7.5,
10Hz*[')HI%§rd8322 (bgg g 6 H, 4.18 (s, 2 H), 4.33-4.43 (m

£58(m 1H, 6.91-6.93 (m 1 H), 7.02
(dd J = 11.0, 88Hz 1H, 7.25(m 1 H, 7.32

Exampl} 387 g#&pgﬁg&s itioPo-18r-dbEa-yh-Endi pllofin- 431 L pyrabBi-1-y1-

plpendﬁ-gjyéﬁﬁflﬁgjt]%iﬁ nd+ i ndol - 4-yl ) - 6-nor phol i n-4-yl - 9H pu
Prepared by using Suzuki coupling method C. The title compound was obtained as a

white solid (88 mg, 71 %).

[M + H]" 530.4

'H NMR (400 MHz, CDCls): & 1.51 (t, J = 7.1 Hz, 3 H), 2.02-2.11 (m, 2 H), 2.16 (d, J =123

Hz, 2 H), 2.34 (t,J=11.6 Hz, 2 H), 3.03 (d, ] = 11.6 Hz, 2 H), 3.81 (5,2 H), 3.85 (t, ] = 4.7

Hz, 4 H), 4.11-4.22 (m, 1 H), 4.36 (m, 4 H), 442 (q,J=7.1Hz,2 H), 6.25 (t, J=2.1 Hz, 1

H), 6.93 (t, ] = 2.5 Hz, 1 H), 7.02 (dd, J = 11.0, 8.8 Hz, 1 H), 7.25 (m, 1 H), 7.28-7.33 (m, 1

H), 7.43 (d,J=2.3Hz, 1 H), 7.52 (d, ] = 1.8 Hz, 1 H) and 8.42 (bs, 1 H).
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pi peri di n-4-yl }-norpholin-3-one Prepared by using

Suzuki coupling nethod B. The title conpound was
Wobwalssts as a white sol 1@ (80 ng, 92 % . 30 POA/GBR{j0$/003622

545.3 'H NMR (400 MHz, CDC13): S 1.51 (t, J = 7.1 Hz,

3 H, 1.61-1.76 (m 4 H, 2.26 (td, J = 11.2, 3.4 Hz,

2H), 2.95 (d, J =11.2 Hz, 2 H, 3.23 (t, J =50 Hz,
Examplg 3@) | 9*3“!121-{&5 -fipory- 1Hslns‘el-w)z@mrebmé-ﬂ*ﬁsl4-(1H-Pyrazol-3-
88 6 4. 15 , 2 )
yl)"""%@éq%@%%ﬁ?gggébmﬁﬁ 43(21 54 (H)m 1 H, (? 25 (H)m 2 H),
Prepared Gbly usihg Saz&kl&,ouﬁhﬁg mizthod CHY he t16 Gorfiploichd WasobBaifigd as a

2. 8.19 (dd, J = 7.5, 1.0 Hz, 1 H) and
tanSOh‘i(]}k’?“ J/_"li 5 Exanpl e 45

[M+H11&5[3%4£thyl 2- (5 fluoro-I Hindol -4-yl)-6-norpholin-4-yl
9H purin-8- ylnethyl]-1-isopropyl-piperazin-2-one

‘HNMRr(e(pMﬁ, 6YalsE 84. SSL(I,UI«=r7dd{qoB|H)glﬂﬁ{ltﬁ2c(n(;2 H)&.00 ) B=13.1
0 bt n | _ (36
Hz, 2 K 08y = 3 o 2 1) 265 s o0 TV et oy 3 s, 2
H), 3856 JJ4'7}QZQH'I¥_|Z43%(|EH 414)34743((3 7473 ﬁz%l{{gm%(gﬂn %27ﬁz 1 H),
69469@(111311)37(@((12 H;l@ 88 Ha, 1 H), 258, HED, 13mxddd415t:&8 34,09
5 .92 (dd, J = 3.0, 2.2
Hz, 1%7‘}91@ 6‘7%‘3 E‘Sa“‘g%li‘imdli 8 Hg 1H, 7.25(m
29734(m 1 H and 8.50 (bs, 1 Hy. 15
_m_pg Etlihyyl %(kliﬁndﬂd%yl)z{x moyphplingd-yh8ild(1H-Rarazek-354D1 n
| | - pi in-2- P d b
piperidhE1 IR S BarkiOD | T, L PR AT B e conpound vas
beb&ieﬂ &6 using Supaltieoupléld method B. TEStitlg cordpowiid. wisMbtaihddtas a
q?ga 3 20 1H NMVR (400 MHz, CDC13): S 1.12 (d, J = 6.8
tan solig 38 19gH2 %). 52 (t, J = 7.2 Hz, 3 H), 2.75 (t, J = 5.3

3.13-3.22 (m 2 H), 3.31 (s, 2 H, 3.78 (s,
[MJ'HgIZﬁﬁ)Z%ssg(t J = 4.7 He, 4H),4§%7 4223(m 6|(—|),

'H NMR (810 MH23CDE1;)18 #)56 (7.J277.0 #Hz, 3 1, 1768—1[-@,(111 2HY), 22003@, J = 13.2

Hz, 2 Hy 2245235 () 3 1342 80378 1D 3. 9840 15 1153 2.2 1, 3 a6,
d /. S 1 e 7
389(t% @pﬁ? ﬁ”a f§0{04|7ﬁn4d1§ p: Ak j67fr10}rlz,h20H)6143§/d I522
Hz, 1Hp4719(euawy81Ha 1 H), 7.31 (m, 1 H), 7.48 (m, 2 H), 7.61 (m, 1 H) and 8.21-8.26
2HEyran-4-y| ) - pi perazin-1-yl methyl]-9H purine Prepared
(m, y using Suzuki coupling nethod H The title conpound
was obtai ned as a

Example 41 1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-piperidine-4-carboxylic acid

To a suspension of 1-[9-ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-
8-ylmethyl]-piperidine-4-carboxylic acid ethyl ester (30 mg, 0.056 mmol) in THF (2 mL)
were added a aqueous solution of lithium hydroxide (1 M, 100 L, 0.1 mmol) and IMS (1
mL). The resulting solution was stirred at RT for 4 days, then concentrated in vacuo. The
resulting residue was co-evaporated repeatedly with MeOH, then triturated with diethyl ether.
The resultant solid was collected by filtration and dried to give the title compound as a cream
solid (20 mg, 70 %).
[M + H]" 508.3
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white solid (42 ng, 35 %9. 30 [M+ H + 549.3 'H NW\R
(400 MHz, CDC13): S 1.50 (t, J = 7.1 Hz, 3 H), 1.59
W@ 09AsIAYG 1.79 (m 2 H),112.14- 2.93 (m 9 H),PGI/8B2(08/003622

J =115 H, 2 H, 3.77 (s, 2 H, 3.85 (t, J = 47 Hz,

4 H), 4.03 (dd, J = WD 2009/ 053716 119

PCT/ GB2008/ 003622 11.5, 4.1 Hz, 2 H), 4.31-4.44 (m
'"H NMR)(40G6M3¥z, DMSQ-ds): D, 154241, J i7l-l)Hz,73 5} 1(4ﬂd1 50 (m, 28Dl 733(r8,

H), 18{%@ IR, gm ‘éx’zmﬂ Dugz 2y, 25738 7= 3260, 2 1 B B Pl b ),
4.16-4. ﬁrinil d}:t?]% 1 g><.l0= Dy a1 6198t(Bd,apy 1 B, 87 Hz) 1 BI)PRAGZI43-(m, 2

| met
H)andétﬁi,(bsgl%—@ f I 'uoro-1 H-indol - 4-yl) - 6- mor phol i n- 4-yl - 9H-p
urine Prepared by using Suzuki coupling nethod H The
title conpound was obtained as a white solid (19 ng,

Exampli:@Z% 1- [Qmmyl:q-(smamzwmM@mmmmwﬂ-ﬁuﬁnzm
2.16 (m 2. H, 2.21-2.31 (m 2

simethy 4-fhy - pipeskdine 4t opnafic abiooileds (2 F).

Erze%ZrXa bz)%,s‘n? Su%uﬂ)couﬁlﬂ% m&ﬂi%l e. g&lg élag %&nﬁ&und]was dbtined as a

white soalid($0(naig} 4426 11.0, 8.8 Hz, 1 H), 7.27 (d J 3 0

H, 7.34 (ddd, J = 8.8, 3.8, 0.9 Hz, 1 H) and
[M+Hfzszé?3(bs, 1 H. Exanple 49

- NMI%({t/(fG n{&ﬁ?& F%(gggo? 2@33(9)/311‘1?,'1[46— DcoRM! 81)%2.62 tmP2 PG £20-2:49 (m,
2 H), 2.63 iy} 2 PO 340 (mddH),B.74 §s; BHIDI. fsﬁctl, J 7447 Wik OH),A29-h44 (m, 6 H),

686 (mb 01T (S BB Rt B (g 733 36 1 10

andgg{;ms+1|ﬂ)+ 579.2 'H NMR (400 Mz, CDC13 S 1.54 (t, J =
H)216(m2H) 220231(m2H) 20
228267(m9 H, 2.85-2.95 (m 2 H), 3.18-3.28 (m

Exampl¢ 4§') 41196 (L( ﬁylGE Q%m}?oz gﬁ( éﬁol— -1;1)741 g?q_@lﬁolin-#)w?H-purm-s-

ylmethyl]-p@petridin-4-yi}-morpholid-34éhe( d, J = 7.9 Hz, , 7.60

émax%:d by ueglgkslzu;ulg)cou@g%é3 gggl T}lne title cgmp(}un% vl/_lgs obtalrtgd asa

y})- 2- (1Hi ndol - 4-yl') - 6- nor phol i n-4-yl -9H p
OIOuﬂéS&H%gl%lgE&%/l)l 25 oct ahydro-pyrazino[ 2, 1-c]

[M+H][" ]564]30va| ne Prepared by usi ng Suzuki coupl | ng net hod
Th
oo Gl I S TR o] 283y o
1
H), 2. 99561& 25ﬁ5 g @ § oliii"é H)'53H)5 (ct 5,0 @53 3 57223%?“ rngﬁl?’, zﬂgs g%z H),
4.33-4.43(m, Hi), 4.43-42.38 (m, 1 H)/6. 30663+(m, 1H)Hy.02%dd 1--31 176, & &Hz41 H),

7.25 (m;'l g)vf{é?&(%%, i%jé&u?& é)l'@ ’([Fn41' l%%ﬁlq g% 2%9 &S{}H) : :7. 28 (d,

Example 44 4-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-
piperidin-4-yl}-morpholin-3-one

Prepared by using Suzuki coupling method B. The title compound was obtained as a
white solid (80 mg, 92 %). |
[M + H]" 545.3
'H NMR (400 MHz, CDCl3): & 1.51 (t, J=7.1 Hz, 3 H), 1.61-1.76 (m, 4 H), 2.26 (td,J =
11.2,3.4 Hz, 2 H), 2.95(d, J = 11.2 Hz, 2 H), 3.23 (t, J = 5.0 Hz, 2 H), 3.72 (s, 2 H), 3.80-
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7.9 Hz, 1 H, 760 (m 1H), 823 (dd, J =75 _1.0_

Hz, 1 H) and 8.32 (bs, 1 H. WD 2009/ 053716 150~
WEQTHBR2008/ 003622 Exanpl8 51 PCT/GB2008/003622

(R -8-[9-Ethyl -2-(5-fluoro-IHindol-4-yl)-6-norpholin-

4-yl -9H purin-8- yl net hyl ] - oct ahydr o- pyraZ| no[ 2, 1- c]

1, 4] oxazi ne Prepared by usin i ng neth

[ Suzuki cou
388 (06 Eond 1818 A G i (i Lot - 54 this 1 3D, 15 (e 35N 541 (dt, I

-on il eyt 7050 PR g 1o

8.47(ba.14m).(m 4 H, 2.61- 2.90 (m 4 H, 3.28 (m 1 H),
362 3.84 (m 4 H), 3.81-3.88 (m 5 H), 431444(m
6.94 (m 1 H), 7.05 (dd, J = 11.0, 8.8 Hz, 1

Exam 1@4; 7 3?[8 lft&&'l-f {5-%%0?0 ém%lé) . 1)76-%1% ﬂgﬂn-4%<l?nl_%pgmn-8-

ylmeth§R1-Bepropiyl- p;perm(l-a—éﬂworo I H-| ndoI 4-yl)-6-norpholin-

b AL G TR g ARy e s
pale yeH@\b'&ﬂ%@mgT'Dé%gl tl e conmpound was obtained as a white

solid (30 ng, 31 %. 15 [M+ H + 535.3 1H NMR (400
[M+HJM21.1DC13): 6 1.51 (t, J = 7.1 Hz, 3 H), 2.08 (t, J =

' NME o i el 815 6 B gz 6. e 2 B . 276 .1
5.3 Hz, ?OH) 3317‘3 iégﬁ, 2 ﬁ)83 3 (s, 21=13FB 79gs 59{)33 @3 (€, M= 4.7 Hz, 431)74333-

E? 3. 96 J
441(m;6ﬁl) 885 (m, 1 P9169Z( I =3.02.2Hz, b 7.L@2 di) = 111(H§88H21H)

33447(m 6 H, 4 62
725(“’26%%%3 T34t ﬁ&ﬁdlsv}—b’hgs 139 =25k 1,
7 04 (dd J = 11.0, 8. rz, '7. 23 (t, J = 2.
_& Hz 1 H}land 8. 26 (t
xampg A_IQ) 4&%}452 bH-mdol—4—yl)-6—morpholln-4-yl-9 -purin-8-ylmethyl}-1-
e - nor phol i n-4-yl met hyl ) - 9-et hyl - 2- (1H-in
'soPro‘gqugp&a%lr%B nor phol i n-4-yl -9H puri ne 25 Prepared by
PreparedbiyngingiSuzkki cooplihg mgthod tBh diie Hile Tomapourtd wascahtpioedhas apale
oht aj ned a tan solid (49 ng, 60 %9. [M+ H + 476.3
YeHOWT&(%\R %’)NHZ CDC13): 8 1.26 (s, 6 H), 1.54 (t, J =
[M + HT* %3!-? 3H) 234(bs 2 H, 2.46 (bs, 2 H, 371
H, 3.75 (bs, 2 H, 3.89 (t, J =4.8 Hz, 4 H,
‘HNl\/IR(RGOMlequ@ls)wa)lZ(d 5% &z, GH),1.52 (1. J2=I¥Iz2H23H)I) 2.75(t,J =

5.3 He, 2 ) g3 %ﬁégf%h{l P, {785, 330, 385 12 47 ey ), 77
H)14 Bl - 124), 787, (d 17 H)7.8 ML) 12099/ 300G, 16} 7145 (dt, T = 8.0,

4.45
( PCT/)GBZOOSIO §622
1.0 Hz, 1 H), 7.59 (ddd, J = 3.3, 2.2, 1.0 Hz, 1 H), 8.23 (dd, J = 7.5, 1.0 Hz, 1 H) and 8.47 (bs,

1 H).

Example 47 9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(tetrahydro-
pyran-4-yl)-piperazin-1-ylmethyl]-9H-purine

Prepared by using Suzuki coupling method H. The title compound was obtained as a
white solid (42 mg, 35 %).
[M + HJ" 549.3
'H NMR (400 MHz, CDCl;3): & 1.50 (t, J = 7.1 Hz, 3 H), 1.59 (m, 2 H), 1.79 (m, 2 H), 2.14-
2.93 (m, 9 H), 3.37 (t,J=11.5Hz, 2 H), 3.77 (s, 2 H), 3.85(t, ] =4.7Hz,4 H), 4.03 (dd, ] =
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Exanpl e 54
8-[4-(1, 1- D oxot hi ormrphol i n-4-yl)-piperidin-1-yl net hy
WO 260940837I6/1 - 2- ( 5- PCT/GB2008/003622
fluoro-|Hindol -4-yl )-6-m)rphol i n-4-yl-9H purine
Prepared by using Suzuki coupling nethod C. The title

ompound was obtained as a _col ourless_oil (92 n(1); 77
115, 4S50 & Hon 31 1444 o6 ) 0t + 26D, (e 5109, 8 Hz, 1

H), 72%@65%1)353@35;@ H)%mél)% 2(45(\)8%1@062(#5 g mH)z 50,742.(22
3.84 (t, J =4.7 H, 4 H, 4.33-4.43 (m 6
6..98-

—E'@ééd Wy Hréwxa—hsxalevdgoﬂzt’ﬂnapw%ﬁé)%égmeblgwnaetﬁyﬁ‘5

ethyl-zgg fﬁfi}?ﬂ:ﬁlff 2 imPol-4-yl ) -6-mor holm-4—yl-9H-purme
[4 11D|oxot I onor phol 1 n-4-yl)-pi peridin-1-yl nmet hy
Piep8redtbiyysin®@-Sukhki coupling method H. The title compound was obtained as a

mor phol i n-4-yl - 9K purine Prepared by
Wmtes?}é‘fﬂg%zlé)k/"?coupl ing nethod B. The title conpound was

[M+HPgned as a colourless oil (155 ng, 89 % . 15 [M+
1 + 579.3 1H NWR (400 MHz, CDC13): 8150160(m
H NMR)(400 MHzz, GRC12): Bi)L,49Xt,08= 2.1 2z, 3HD, 2.16)(m, 2 F)52.2-254 @nnz H),

2.42- 29&6&39@92 5(57342111@1,{)%2?93%5)07 9,8, 7?)(%723%3 8(655(;1)12 4.7Hz, 4
H), 4.33.428 (ﬁﬂﬁﬂb 693 @95‘(@ 11H]‘|)7 047(d81J¥133 xélanzJ;lffII)s 7274&’ J= 30

Hz, 1H§l)7 %(ﬂ% B 8(&3538 Q%—I)IZ 12@)@6%%4(’@3356}@ {
1-19-Ethyl -2-(1Hi ndol - 4-yl ) -6-nor phol i n-4-yl-9H purin
-8-ylnethyl]- piperidin-4-yl}-pyrrolidin-2-one

Exampler49p a84d-(b) -Divx ok eSaltydto- 1sthigpyrag-4yl)-pigkrBzin T plndéthy1§-9-
und was obtajned as a_ pale yellowoil (32 ng, 24

ethyl-ng(})gPizéo -fyD-¢qmorpbolim-4-yl-%oRuringo” Mz, cDC13): b 1.54
ﬁﬁpm%d%%’s&g%%yg c'g)ilplz,lgﬁ Iﬁgﬂléél :II.GIéII(éggtle?t%o@p‘]ouéd %glﬂg’ﬁleg asa
white soljd (1B.188 1@86).2 H), 3.34 (t, J = 7.0 Hz, 2 H), 3.74

88 (t, J = 4.7 Hz, 4 H, 3.97-4.08 (m 1
MBS 50 4 08 (i 6K, 7 28 (d 0 78t 18,

‘HNMﬁ(@ébﬂ/mz tmmé) 8- 143%(('3‘1 iz*ﬁz 37H)59 16rnn é}t/j)z 28-2183- &, 25),
2.28-2. 67- {rﬁ), Hi);ﬂl 8522. ()5(:&11 2|Hr)p3 Il$+312t$c(ui -24'1)/5)7668 R0 BRY% (h-J4= 4.7 Hz, 4

1), 374108 6307 3B oo 0k 1 ST bl g 7 M1

H), 7.60 (t, J = 2.5 Hz, 1 H), 8.23 (dd, J = 7.5, 1.0 Hz, 1 H) and 8.27 (bs, 1 H).

Example 50  (R)-8-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-
octahydro-pyrazino[2,1-c]{1,4]oxazine

Prepared by using Suzuki coupling method B. The title compound was obtained as a
white solid (82 mg, 63 %).
[M +HJ" 503.3
"H NMR (400 MHz, CDCl3): & 1.55 (t, J = 7.1 Hz, 3 H), 1.98 (t, J = 10.6 Hz, 1 H), 2.28-2.51
(m, 4 H), 2.57-2.72 (m, 2 H), 2.80 (m, 2 H), 3.27 (t, ] = 10.6 Hz, 1 H), 3.61-3.79 (m, 4 H),
3.80-3.91 (m, 5 H), 4.36-4.48 (m, 6 H), 7.28 (d, J=7.9 Hz, 1 H), 7.31 (m, 1 H), 7.46 (d, J =
7.9 Hz, 1 H), 7.60 (m, 1 H), 8.23 (dd, J=7.5, 1.0 Hz, 1 H) and 8.32 (bs, 1 H).
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Prepared by using Suzuki coupling nethod C. The title.
conpound was obtained as a colourless oil (43 ng, 35
WOR09p8716 H + 533.3 1H NVRO(400 MHz, CDC13): SPAI/BB2(08/003622
J=7.1H, 3H, 1.80(m 2H, 1.92-2.02 (m 2 H, 5
2.02-2.09 (m 2 H), 2.26(m 2H) 2.89 (m 2 H, 3.32

E&nﬂ%ﬂ i(@gﬂgﬁﬁ&lﬁ%ﬁﬁ%hm-llz lpglol-‘s ybcﬁ {negph%l;qu‘-ylé’g'énuﬂn-s-
_ 2 3 09 7.03 - 11. 0
y'meth%ﬁ'g’gﬁ'zh&di°'§?'?“}&. "ﬂg’l(‘ﬁ{l"ﬂ%%“}? 33 (ddd, §ae s.Jg, 3.9,

Brepatdd bylushig SuadkiGodpling imsthod CH)The tifle Esmppirel %8s obtained as a
Et hy (5-fluoro-1 Hindol -4-yl)-6-norpholin-4-yl
Whlt@SO‘é}{f‘B n478;)yl methyl] -3-oxa-7, 9-di aza-bicyclo [3.3.1
[M+H]|r $,gm ane Prepared by using Suzuki coupling nethod C
he title conmpound was obtained as a creamsolid (40

'H NMRy400 MH4, COIQk)+ S H 50 (07 2.1 H, BHII)NMR9((14'D® H)H-2.40 0D 31); 2.61-

1
2.90 Gyt 10328 o 1D 650 oy 4 T3 33 o, $). 53019 B 1), 694
1 ( 24
(m, 1 145,054} s A GE 2 0, 700 5 SHATIO T (LT 839,09
Hz, 1 H) agd Bi22 (bs,H)H).7.28 (m 1 H), 7.35 (ddd, J = 8.8, 3.9,
0.9 Hz, 1 H and 8.20 (bs, 1 H). 20 Exanpl e 59
8-[9-Ethyl -2-(1Hindol -4-yl)-6-norpholin-4-yl-9H purin
Example®2y| )-849-EtRy12-(Sf1asi-BHiin@oll4yhi6-Aoepiolin-2:1¢-9H-purin-§-
Prepared by using Suzuki coupling nmethod B. The title
ylmethtmﬁmrwra@nal%a][bé]ta(azwﬂ-pee solid (61 ng, 59 %

pjPbbled oy it Siduicfo W@%&W ifh%@ﬁ%%mp?“ﬂd % %“ﬁlggdgas 2
white sotid (3D hf), 312607 (t, J = 7.2 Hz, 2.25 (t, J = 11.7

,281293(m 2H) 333(t J= 7.2 Hz, 2
[M+HE)Z5355378 (s, 390(t J=4.7 H, 4H), 438 (t,

1 2 A 2
H NM% (gg(f‘lyﬁgz”éeaé‘b)f% '1])5"1 (ﬁ ﬁ;_}gzss' (}??] é.gsgg J Sldi% He, 1 H), 380 (td, J
= 11.8, arHA). 11R), lem 2. 875621 ,2 RO, Eﬁ@ﬂg 1|GC1$4HZ, 1 H()3 3.53 (dd,J_= llf’ 7.8 Hz,

1'-19-Et -2-(5-f]luoQraq- | -4-y])-6-or n- 4-
1), 330 36T s 3 5 ek Ry PP 295 3521 P BT T Sl 118,

_ { T

e TS A8 P 8 G S5
7= mH@BBHo,ss oDELD2 2.5t leH) 51 04d dd 2b= .0, 88 Ha, 1[m+stqzs tJ=2.38

Hz, 1H], ;Ss(dglL TR %%QE’%M@W% ](6{3‘ 50 (1, 3= 7.1 He,

Example 53  8-(2,2-Dimethyl-morpholin-4-ylmethyl)-9-ethyl-2-(1 H-indol-4-yl)-6-

morpholin-4-yl-9H-purine

Prepared by using Suzuki coupling method B. The title compound was obtained as a
tan solid (49 mg, 60 %).
[M + H]" 476.3
'H NMR (400 MHz, CDCL3): & 1.26 (s, 6 H), 1.54 (t, ] = 7.2 Hz, 3 H), 2.34 (bs, 2 H), 2.46
(bs, 2 H), 3.71 (bs, 2 H), 3.75 (bs, 2 H), 3.89 (t, ] = 4.8 Hz, 4 H), 4.34-4.43 (m, 4 H), 451 (q,
J=72Hz,2H),7.29(d,J=79Hz,1H),7.32(m, 1 H), 748 (d, ] =7.9 Hz, 1 H), 7.60 (m, 1
H), 8.23 (dd, J=7.5, 1.0 Hz, 1 H) and 8.27 (bs, 1 H).
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12.5, 10.4 Hz,
3.18 (m 2 H, 3. (s,
WeL20dp/0537181- 4. 45 (m 6 H)1,21 -4,
1 H; 7.04 (dd, J =1 Mz, 1 H, 7.27 (m 1.
FD, 7.31-7.36 (m 1 FD and 8. 28 (bs, 1 H). Exanple 61
[9-Ethyl -2-(1H-indol -4-y 6- nor phol i n-4-yl -
Examplp.54- it iioxythiomor Ao A A - aipydin gty -P s ea (5
: z B. The title conpound
ﬂuoro—ﬂ[ 1H&@nﬂyﬁlﬁz%¥pfﬁfhomﬁlypgﬁﬁﬁgg (33 ny, 44 9% [MeH +
Prépardd biyl ubluR Su4aki chiflingGREha]d C. Thd tifidedmpaindrnwaslbtdified as a
= 12.5, 10.4 Hz, 2 2.40 (m 2 :
COIOWIGESQ@(EE%W@ o 3.18 (m 2 H), 3H)75 (s, 2 I(—|) 3.509 (t,
[M+H{}597zg7 Hz, 4 H), 4.37-4.48 (m 6 15 H), 4.53-4.62
: 7.27-7. 34 (m 2 H, 7.47 (d, J =8.0 Hz, 1
'H NMHHXA}OOMH CBCIi: &)1,468..62(nh,f H) 1. 'l-:‘i)(nari&jHBzzrb b, Hi ZH)Z (m, 1

HD), 2,970, E4th 30013 06 6 SR L 6 PED: HEA(6 AT B hBDht- 3 gm.
H), 6.94 191'15 BUWE.NoB(m, lH) 7.27 £m 1 H), 7.34 (ddd J=9.0,4.0, 0.8 Hz, 1 H) and
hyl - plper|d|n -yl pyrrolldln -one’ 20
8.29(bSPiléﬁared by using Suzuki coupling nmethod C. The title

conmpound was obt ained as a white solid (19 ng, 18 %
[ MbH + 547.4 'H NMR (400 MHz, CDC13): 6 1.50 (t, J =

Examplé 53 M8 —gl l")Dloiotﬁf’mﬂorﬁoﬁ?? -)- Hiperﬁilﬂ-'fl ﬁnﬂ:@h)(lm) e?hylﬁ)—(lH—

mdol-4(y|lh-2-mqnphonn YykH-pyrine7_ 0 Hz 2 H). 3 75 25 ( s 2
H)eg?%ﬂ §§ élg %%Sl\éﬂﬂb%oz%lﬁ@n?thgﬁ ? i&g ﬁt}e co‘%zp(étg‘g \Jﬁf'@btalned asa
colourletdoid(153.8gH89 %) H), 7.28 (m 1 H, 7.35 (m 1 H) and

g.22 (bs, 1 H. Exanple 63
[M+H]25{7?3[9 Et hyl - 2- (5-fl uoro-| Hi ndol - 4- yI) 6- nor phol i n-4

1HM¥A0@WEU@%515016 $H, 1,74 (2 8D, 2.08-2.20 (m, 2H), 2.46-

azetidin “propion
2.56 (mSDH:?,rE%(rﬁmHg 3160-8 l@7$mz@lH) B.08104, 2, m819i(t;d=B47'Hze4 H), 4.32-
4.47 o O TE4E drn i oo s DT ol 9008 Ay 2 ta 11D, 9156 oY 1), 8.23
dd,J = W’o@%@oﬁﬁ?%ﬁ@?l (bsHllﬂl_flzR (400 MHz, CDC13): S 1.29 (s,

3 H, 299 (m 2 H), 3.52
(m 1H, 3.79 (t, J = 7.0 Hz, 2H),385(t J=4.8

Examplg%él) 41 Z'Lé%—%ﬁglé -11153]15411% %glyél('[%solé%f%&) %n& § dylm&m_yl]-
plperldﬂlﬂ-4-9'l}- ﬁol"ﬂm-ﬂ-o'ﬁ'} 7.26 (t, J =2.9 H, 7.33
and 8.38 (Dbs, 1}—&. 5 Exanpl e 64

pareg by msing|Suzuli cpuplinggnethod B) The Hile mmpqmdzwaﬂ abtgipge as a
pale yel[ow oﬁ (ﬁ H{EE iW &/J)
[M +HJ" 529.3
'H NMR (400 MHz, CDCL): & 1.54 (t, J = 7.1 Hz, 3 H), 1.62-1.76 (m, 4 H), 1.94-2.05 (m, 2
H), 2.23-2.31 (m, 2 H), 2.39 (t, ] = 8.1 Hz, 2 H), 2.96 (m, 2 H), 3.34 (t, ] = 7.0 Hz, 2 H), 3.74
(s, 2 H), 3.88 (t, ] = 4.7 Hz, 4 H), 3.97-4.08 (m, 1 H), 4.36-4.48 (m, 6 H), 7.28 (d, J = 7.8 Hz,
1 H), 7.30 (m, 1 H), 7.45 (m, 1 H), 7.59 (m, 1 H), 8.18-8.25 (m, 1 H) and 8.44 (bs, 1 H).

Example 57 8-[9-Ethyl—2—(5-ﬂuoro—lH-indol—4-yl)-6-morpholin—4—yl—9H-purin-8-
ylmethyl]-2,8-diaza-spiro[4.5]decan-1-one
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azetidi n-3-yl am no} - 2- met hyl - propi onami de Prepared by
usi ng Suzuki coupling nethod B. The title conpound was
wobialsasds as a pale yel | 8% oil (26 ng, 36 % ROI/GRRMBA03622
518.3 'H NMR (400 MHz, CDC13): S 1.28 (s, 6 H), 1.51
(tJ=72Hz,3H) 286(m2H),3.48(m 1 H),
69- 3. (m 3.82 (s, % 3.89 (t, 4.7
ﬁzepawdmy usmgﬁslzulﬂ@upm wethpd Cs g titlg gompaund) wasgobgajned as a
0R26-7.33 (m 2 H), 7.46 (d, J =8.0 Hz, 1
°°1°“r1§§%‘17(9‘%50g’(3§/§ , 8.22 (dd, J = 85, 0.9 H, 1H
[M + H3n&B3& 32 (bs, 1 H) 15 Exanpl e 65

S\ LS (51 LH i ndol - 4-y| ho)
IHNMRréI(gQ&H 1 &R L M0 U T ) 4 982 BN Y ),

2022 B8 2 e%]%%‘g?'nﬂgﬂjz@?fﬁf.y"2?%8%§“ﬁ el BP0,

4.35 (g 6 H)p4AD (qvds= Db ik, B, A80&bs, e 696 (Hdiy) s03.4,2.3, 3)19 Hg, 1 H),

705 689y % At Ep S MM 00 1 SO0, S S

(bs, 1 Eb: 48-1.60 (m 2H), 217228(m1|—|) 2.41 (dd, J =
3, 5.4 Hz, 1H) 2.55-2.64 (m 1 H), 2.72 (td, J =
8.8, 5.4 H, ,285(dd J=09.3 6.8H, 1H

Examplg 535 %ﬁ% E]tg’y%-(sq’ nlgso’ %]lm%“]:ﬂ-yl)gﬁ erﬁglgf{ﬂml Sp- E?mn-s-

ylmethil]-kém{abﬁ,s) dlazlﬂ)-bnc%xal@a :(.I'jhg%alw 7.33 (m 1 25 H and
e

Eremur- fog m@uzgkl(osupluweﬂlpm ABe fitla compoundsasatiaingd as a

cream 5§ lérg(ﬁlﬁl?] rd/gtl di n-3-yl }-nmethyl -am no) - 2-met hyl - pr opi o

[M+H]16607d33 Pr epar ed by usi ng Suzuki coupling nmethod B.
tl e compound was obtained _as an. 30 off-white

H Nl\/lgdﬂ@(bl\’fél@?cp&ls)si 1l (6N 26 1D: 265 (A = 1bo Havg H), 2.90 (bs, 2
1, 2568611 Pk g (106, S B3 Sl A D Fof s 19, ¥k 01—

7.2 Hz, mqy 6B2qas1 cmsam e JH9 11.Q. %/§'H3, 5H)( 128 @nH) H),3.B5(ddd) J = 8.8,

4.33-4.42 ( , 5.23 (m 1 H, 6.94 (m 1
3909#52”939@872%(?5(@2 L 7.27 (t, J = 2.8 Hz, 1 H,
7.35 (m 1 H and 25(bs, 1 H. Exanple 67
2-{4-[2-(5-Fluoro-| Hi ndol - 4-yl ) -9- et hyl - 6- nor phol i n-
Examplé 59| - 8-|{-9-;Ejhylﬁ2-BLH-5ndol—4-yl)-6-morpholm-4-yl-9H-purm-8-ylmethyl] -2,8-

YoM SR T Y1) sty am de Prepared by
gggﬂﬂfﬂ 8¢ uBfhgBuziiiicoBplsY mekthbd 89 THE titl8 dorpourldWas dtltained as a

white solid (61 mg, 59 %)

[M+H]" 515.3 _

'H NMR (400 MHz, CDCl;): 6 1.46 (m, 2 H), 1.56 (t, J = 7.1 Hz, 3 H), 1.96 (td, J = 12.6, 3.9

Hz, 2 H),2.07 (t, ] =7.2 Hz, 2 H), 2.25 (t, ] =11.7 Hz, 2 H), 2.81-2.93 (m, 2 H), 3.33 (t, ] =

7.2Hz,2H),3.78 (s,2 H),3.90 (t, ] =4.7Hz,4 H),4.38 (t,J=4.7Hz,4 H),4.48 (q,J=7.1

Hz, 2 H), 7.25-7.36 (m, 2 H), 7.47-7.55 (m, 2 H), 8.17 (m, 1 H) and 9.12 (bs, 1 H).

Example 60 1'-[9-Ethyl—2-(5-ﬂuoro-lH-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-[1,4'|bipiperidinyl-2-one
Prepared by using Suzuki coupling method C. The title compound was obtained as a
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1H NMVR (400 MHz, CDC13): 6 1.22 (s, 6 H), 2.56 (m 8

H, 3.77 (s, 2H, 3.85 (t, J =4.8H, 104 H, 3.90
W@ 2009853416 4. 36 (m 4 H,18 19 (d, J = 5.3 Hz, PAT/EB2008/003622
6.96 (m 1 H), 7.05 (dd, J = 11.0, 8.7 Hz, 1 H), 7.11
(d J=54H, 1H, 7.29 (m 1H), 7.35 (ddd, J =

4. 2, 09Hz 1 H and 8.22 (bs, 1 H). Exanple 68
white 5‘2]1({@9[12&(314-%) ndol - 4-y| ) - 9- met hyl - 6- nor phol i n-4-yl - 9Hp
[M+H]“§61”38 yl methyl]- 15 piperazin-1-yl}-isobutyran de |

Prepared by using Suzuki coupling nethod C. The title
'H NMR ¢4@oMHY, @XCleh 6 di 50d¢ Jas7.4 HaBiH)e1 $241i.82 (7,3 Hy ,2.300dd) ] =

125, 10§ izp2 65, 240 . 24, BB b L0 1 RIFHE N GA B ol 47

Hz, 4H2|243ﬂ4|205 (n{ﬂﬁﬁl-g) 433 436§'bm 1411)3}1% 9(4I(m31 H) 47 64{"&6 J4= 1fd)9388Hz 1

H), 7.27 tm, 12HB;|)73177A$6((nd1PDand826(bE.1H)H) 7 62 (t J = 2.5
Hz,1H),823(dd J=7.5 1.0 Hz, 1 H and 8.26
(bs, 1 . Exanple 69

ExampleR)l - 81{-[&-1«: 120d ¢l-inftto)- )yl P6- ks rphelina- -Of-pRrinPs-yirethyl-
oct ahydro- pyrazino[ 2, 1-c] [1, 4] oxazi ne
[1 4']blPrI@p -}y9n¢;si ng Suzuki coupling nmethod C. The title

TR 55 SRS A 1 oo B b

wh1tes<61id(33n=rg, 4)Hz, 1 H), 2.14-2.36 (m 3 H), 2.56-2.64
2 H, 2.66 (d, J =9.0 Hz, 1 H), 2.78 (d, J =
M+H]‘l§-’Hz 1 H, 3.06 (t, J =10.4 Hz, 1 H), 3.47 (td, J

IHNMR(MO mHZZCibdig) 51 sljh 823956r131{55‘i idmle =H)12 53166 I-fz?z ), Z40
(m 21 ?49(6(mi22 "y 38 oh, ), BrAS (& 2H1), Ao, J(’F4 Dtz ity 437-4.38 (m, 6

.+ sEhap el 9047 oo B WEPACPLATHA A0 o 19, 822 o

1H)an432]7q[b§slﬁ $ H and 12.91 (bs, 1 H). Exanple 70
2-(5-Fluoro-1 Hindol -4-yl)-6-norpholin-4-yl-9Hp
urin-8-ylnethyl]- piperazin-l-yl}-isobutyramde 5

P f4Qhl
Example63P i 3? J? ii‘-%s-ﬁﬁ%kf h{f%HR -6 dﬂ ﬂgﬁb gﬂl-%ﬂnﬂys-
ylmethylé]‘rigci)]bdﬂlﬁd-yk}lgyglgolmjnd%g;/@ [M + H] +25§,é 13 ZI NVR
§resare(1rw U&%SSuzslﬂ@@u@éng Izeth§>3 C. %h%ﬂe Compoundvis ddingg as a
Whitesg—ﬁd(lgngglgr%ﬁmw 6.68 (t, J = 2.4 Hz, 1 H), 6.92 (d,

10 . 98 (dd J=11.1, 8.7 H, 1
[M+H]'H47.4. 05 (d, J = 3.5 Hz, 1 H), 7.39-7.44 (m 2 H),

'H NMR (a6 Mz, cb): 8?% &3 O‘Pl&f’z 31, [b4-1.75 (m, 4 H), 1.95-2. 05 (m, 2
H), 2.23-2.33 (m, 2 H), 2.39 (t, J = 8.1 Hz, 2 H), 2.96 (m, 2 H), 3.35 (t, ] = 7.0 Hz, 2 H), 3.75
(s, 2 H), 3.85 (t, J = 4.7 Hz, 4 H), 3.98-4.07 (m, 1 H), 4.32-4.45 (m, 6 H), 6.95 (m, 1 H), 7.05
(dd, =11.0, 8.8 Hz, 1 H), 7.28 (m, 1 H), 7.35 (m, 1 H) and 8.22 (bs, 1 H).

Example 63 2-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-

ylmethyl]-azetidin-3-ylamino}-2-methyl-propionamide '
Prepared by using Suzuki coupling method B. The title compound was obtained as a

colourless oil (45 mg, 56 %)

[M+H]" 536.4
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Exanple 71

2-{4-[2-(1H I ndol - 4-yl)-6-norpholin-4-yl-9H purin- 8-yl
woreaobps37ipi per azi n- 1-yl } 1¥sobut yrani de 15 Pr ePer/es209$/003622

usi ng Suzuki coupling nmethod B foll owed by

THP-deprotection. The title conpound was obt ai ned as

a\/\hltesolld(16rrg 15 % + 408.2 'H
'H NMR 46 MHz, CB¢Eo: 8d)29 (8, . Hdd {55% Jb‘ﬁ)EHHZaM@ @rﬂ9(m |2|)H) 3.52 (m,

1 H), 3292@1%0% ;%H)é g%(t(ftﬁt?ﬁl} 4;3)3 378?8(% %?[)(4;1 é3?>ém § H), 5.38

(m, 1H3,6589=|5951mt|) H)76. 9)7(1ﬁ1t1H)2’2103(dzl 7—711I-¢Z88]Hhi)la HY, %25 (, %52.9
7.47 (d, J.=.8.0 Hz, 1 H), 8.05 J=17.5

Hz,lﬂsg-ﬁ(lgobf,fliiv‘i%-gg@s 1) "and’ 12. gbg (bs, 1(H) Exanpl e

72

2-({1-[9-Et hyl -2-(5-Fuoro-| Hindol -4-yl)-6-norpholin-4
Example\td- OR+{jp+[piKthgl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-

azetidixx-lgaﬁ%@ytluéézaz l{y{pr}oglo)ﬁahuget hyl - am no) - 2- et hyl - propi o
Br are Qfsﬂrg%ﬁﬁlﬁ)éouﬁhﬁg)ﬁ@ih@h@Tﬁe Yitle 95mporiridw s obtamédas a

ﬁ/l idin-3-yl] nethyl-amno }
pale ye Wﬁﬁt@élmgp3@%)onam de, was reacted under Suzuki
[M+H]€ ing conditions (Method B). The crude reaction
xture was | oaded onto an Isolute(r) SCX-2 cartridge,
'H Nl\/[lM(&(b(BMI{M ODAYHES111284(, @H;utlefd (&4 k172 Hi, 3HB), R86NEOR. H)TB48 (m,
resi due was purified by col

{
L H), 3650 b By 2o DS AE Hiodrte G0 thabcd 44 Uac 1D, 5.28 (s,
1 H), 6. ?é g;osv“ﬂw'@% %%8'1%(4156 7. 4%Qd3J1- %@0 Hz 11'\42)5'17('%95@ 13}1)7 'dzﬂl\(ﬁd J=
8.5, 0.9HEz, 13)Hnd 832(bs( 5H).3 H) 3 17 (t,'J VO 2009/ 053716 127

PCT/ GB2008/ 003622 = 5.6 Hz, 2 H), 3.47-3.55 (m 3 H),

3.85 (m 6 H), 4.33-4.42 (m 6 H), 5.23 (d, J =5.0

12-£($)-1-F- il - —41-9 B Furin-8-

Example®ss 12 {@ 1 H§9 E?l)gfsm-((srlélﬁaro FﬁHgﬂd(ﬁm lZ-GHhorﬂho’iﬂn 441-9H1-purin-8
ylmethﬂ}-@ypr(dld'hgé-ylammo} -2-methyl-propionamide .

Elr,eﬁ) 9 u%nt h)glIIZ]lklé:%tlf)fl&dI% Lihda 8. &Rt QIHBJ)M Waddbtathtdas a

pale yemegd;ldi @13ng,|5b et hyl - am no) - 2- met hyl - propi onam de 2-

[M+H]133%3 chl or o- 9- et hyl - 6- mor phol i n- 4- yI 9H puri n- 8-yl net h
1 h] t,J=7.2 Hz, 3 H), 1.48-1.60
HNMII%A% %133)28131%3H 132 (s, 3 H), 1.47 (t] z 3 H),

s reacted ufider
(m, 2H)Sazlma 28:(m,p1| Hh@.4lofd] I =& 5 4(I%,tthIj 2E5)5 -2.0hémy bﬁBIZ oh(td, ) =

8,522 BRad UGS, O, Rl 30 50, PR A5 o

H), szJEfs ?1?%94(19 1 B, GOr708 3t e, wnl(ﬁd €4N)PY.26 OmS )M 33 (m, 1
romat ography to gi ve the desired product as an
H)andﬁﬁﬁ(b.hlltlé) soI id (145 ng, 86 %9. [MrH + 532.2 1H NWR
(400 MHz, CDC13): 6 1.18 (s, 6 H, 1.53 (t, J =7.2
Hz, 3 H, 2.20 (s, 3 H, 3.10-3.23 (m 2 H),
Ex p_la 665- 3—({3ﬁ[SS:E??)Q—ZEDS,-H?O&IH?B!d(il-54‘%l,i-63m8&)l(dlm-4l-yl=9l’lrﬁurm-8—
ylmethybl -azetidjn-3-y1}- nsethylsamlw-Z-meﬂyyl-promn?msds (m 2 H,

ﬁre%ﬂrea by%sfn@ Su%ul'd)coughr?é)m(sfﬂbd B. The title compound was obtained as an
off-white solid (57 mg, 31 %)
[M+H]" 550.2
'H NMR (400 MHz, CDCl;): 6 1.18 (s, 6 H), 1.48 (t, ] = 7.2 Hz, 3 H), 2.21 (s, 3 H), 3.17 (m,
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151 H), 822 (dd, J =7.5 1.0 Hz, 1 H and 8.28 (bs,
1 H. Exanple 74
WQ@2q040531¢ 5- FI uor o- | H i ndB¥- 4-y1 ) - 9- ( 2- hydr oxyP@L/GB2008B03622
- mor phol i n- 4-yl -
9H purin- 8-yl met hyl ] - pi perazi n-1-yl }-i sobutyram de
Prepared by Suzuki coupling Method B. The resulting
2 H), 3 43, SE0 AclD), Brie T 6% frad-0A7 G 53 @hrloHR O EhriyD:

699240028, 15 G SR s T TR S8 ¢ 0

1.23 (s, 6 H), 2.56 (m 4 H), 2.65 (m 4 H), 3.75 (s,

Examplg 67) ' 247 GRtaororfr-indo i -ty s mpgptiolinedyloshgirin-s-

ylmethﬁ;-%ipérﬂlinll-g%dstﬁ) rdoide 1 H), 6.91 (t, J =2.5 Hz, 1
»6.98-7.09 (m % 7.28 (t, J =2.8 Hz, 25 1 H),

Prepared by using=Sugulg cogpigngHmethad ) Thetitlg cospeussl was ghfained as a

. e 7
white S?Eleia({@ (Iﬁﬁ-%} r("@OI -4-yl)-6-norpholin-4-yl-9H purin-8-yl ne
[M + HI'™886]1- pi peri din-4- yl}-dinethyl-amne Prepared from {
. 1-[2-chl oro-6-norpholin-4-yl-9- (8t et r ahydr o- pyr an- 2-yl)
H NMR ¢4 Mz, CRCl906 1.22 (s, 6 H), 2.56 (m, 8 H), 3.77 (s, 2 HS), 3.85(t,]=4.8 Hz,

I}, Riper i, dinz 44 ¥k }-di hyl.\api andn4s | -

410, 3 B[O H, ABRAL W ELCS PO WU S THE L BPB tpn L T SR 3 = 100,
8.7 Hz,adiyl7usi(ag S9zuiz, INE), 129 (fa, 1 H)Y736 (ddd, J = 8.9, 4.2, 0.9 Hz, 1 H) and

{1-4_&2-(1H—i ndol - 4-yl) - 6- nor phol i n- 4-yl - 9-
8.22 (bs; 4 &b ahydr o- pyran- 2-yl ) - 9H puri n- 8-yl net hyl ] - pi peri di n

- 4-yl }di met hyl - ami ne” (106 ng). WD 2009/ 053716 128

PCT/ GB2008/ 003622 [M + H] + 545.3 This was stirred
Examplei6Bh 2I4-42n(EHIndblct-y{)1% ekl ylGanholkpliblin(-4-ylHIH-porini8ylmethyl]-

) hoyrs, .The mxture was then diluted with CH2Cl12 and

Plperaztlh-é-ﬁhlse!mméﬂa eous |layer adjusted to 10 with 1M

gﬁg%& bv%%ﬁgﬁ,gzma%oaﬂm}quahb@m Th¥eifle 8XthpSiidesasviibidined as a

_ H2C12 and conmbi ned organic 5 layers dried
white sqlid3OM)g, 701%). sol vent was evaporated and trituration of

residue in CH2Cl2- petrol gave the title conpound
[M+Hg§q§rgeoff-v\hite solid (30 ng). 1H NVR (400 MHz, CDC13)

'H NMR (560 KMz ﬁl&sohﬁyz $ 1(m %e,Zé‘IH) 257 fm( smg,%‘n (222, .89 (1, 1 = 4.7
6H); 2.81 (m 2H); 3.58 (S5, 2H); 3.91 (m 4H): 4.42
Hz, 4 H),3.9%() 3 Hy, 430 (tond =245 Hz,74 B S 1B (d2H;5.3Hze3l Hy, 7.134m, 1 H),
35 | .
7.27:2. 848 2 B 7248y b ol 57535 Ror i h 823,007 iy 1.0
Hz, 1 H'E)amﬁsybg@%hﬂ)l - piperidin-4-yl}-dinethyl-am ne

repare rom {
1-[ 2-chl oro- 6- nor phol i n-4-yl -9-(tetrahydro-pyran-2-yl)

O L S e

octahydrb-pytaginiofd, el 4Jexazine .
R AT A I e N

white sdIfd. (3@l 39 4351 ) .

[M+ H]" 475.1

'H NMR (400 MHz, DMSO-dg): 8 1.80 (t, J = 10.4 Hz, 1 H), 2.14-2.36 (m, 3 H), 2.56-2.64

(m, 2 H), 2.66 (d, J =9.0 Hz, 1 H), 2.78 (d, ] = 9.0 Hz, 1 H), 3.06 (t, ] = 10.4 Hz, 1 H), 3.47

(td, J = 11.4, 2.4 Hz, 1 H), 3.56-3.64 (m, 1 H), 3.66 (d, J = 4.5 Hz, 2 H), 3.71 (d, ] = 10.4 Hz,

2 H), 3.79 (t, ] = 4.6 Hz, 4 H), 4.28 (m, 4 H), 7.17 (t, ] = 7.7 Hz, 1 H), 7.39-7.48 (m, 3 H),
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[M+ H + 563 This was treated as described for
{1-[2-(1H i ndol - 4-yl)-6-norpholin-4-yl-9H purin-8- 20
W@ eoensaig - pi peri di n-4-yl 326di met hyl - ani ne f ol | BREGBRYYS/003622
chromat ography to give the title conpound as a white
solid (20 ng). 1H NMR (400 |sz CDClS) 1 75 (m 4H);
2.00 %ng 3H); 2.28 &s, (g ; 343(s
8.05 (ddyd)= 8.3, b Hzml Hp 1.1 .(%éli)rﬂndz!ﬂ)% SégHXm H; 7.08
(m I H; 7.22 (m | H; 7.39 (m 1 H); 865(brs,
1H); 11.5 (brs, 1H). 25 [M+ H + 480.3 Exanple 77

__,;7{)1 RE4404(5F Ror(o5} indal-4-icamkokplilink-3-yB9 Hoptii8-yimethyl]-
- 9H- puri n- 8-
Plperavpﬂel’l}f_\}q"f’“ﬁfrﬂé]’ﬂﬂl n-4-yl }-oxazol i di n-2-one Prepar ed

VPmﬁa:p?%ds gﬂég‘ﬂg(%lgﬁb%qpﬁloé ‘%ﬁ.@*,\’f,{,% foﬁl@w%m qrﬁﬂa@w{éc@&l &he title

compoynd,wBtdptaidedsB a(wipitedlid (17 8@, 24’0%)2H) 2.29 (m 2H)

M+ H (m 2H); 3.55 (m 2H): 3.80 (m 4H); 4.33-4 45

[ . 6.96 (m 1H); 7.07 (m 1H); 7.29 (m 1 H);

H NMK. @%ng{()ﬁosn%sofgédﬁgaamf (%%Hl %qummm 915347H§ 3168, 2 H),
3.74 (1, 3={416F11 £iHhy4-22 (M) 168 (14l yR2)4 Bz, FﬂDHbWZI@vh V2 Be b,

698 Ly ELL TR by PORRL pEFa el 4 e B Aatil 2 pe 20 e 110

and 13.00MyUN#E)as a white solid (79 ng). 1H NWVR (400 MHz,
CDC13) 1.57 (t, 3H); 1.66-1.83 (m 4H): 2.27 (m 2H):
3.00 (m 2H); 3.53 (m 2H); 3.76-3.84 (m 3H); 3.92

Example™1 4fDé4[ PH- dﬁp4-(y'y-6- phélin4- )(lmH-Bhl}m-g yﬁﬂétﬂ}'lllplwlerazm-
msaml), A4 1 R on i

Bisbaeby Hoine #L%Oﬁﬁl&s by B TORAT by Rttt LFBG title

compo@awhswﬂeedm% Whitd s%haqmﬁignﬂs v§s prepared using
Suzuki coupling Method Gto give an off- white foam

[M+H['588%). 15 6H(400 Miz, CDC13) 1. 56 (m 3H), 1.89 (m

H Nl\d%@()(&lﬁﬁl—f??g\@ow 5 41@68(% é% %Eg (%% 13, 3(%35(11?'79 Hb:"'>3687(% 2 H),
3.73-3.82 @b, A1, 429 (b, H 643 (AP =3.5 BHE)1, HY, 736 (A0 = 35z, THRT.17 (1,
IJ=17 ég; E;%I?,M(Zﬂgg (1(11”5 Hl),wlm %d,2J5= §.5nHz? II_DH), L& J(rd,l_J“ y 7.557I§1z',2i5ﬁ), 11.16
s, 1 Hﬂ“&éﬁ%??kﬁé’g%{)( 5-fluoro-I Hindol -4-yl)-6-norpholin-4-yl

Example 72  2-({1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-

ylmethyl]-azetidin-3-yl}-methyl-amino)-2-methyl-propionamide
2-{[1-(2-Chloro-9-ethyl-6-morpholin-4-yl-9H-purin-8-ylmethyl)-azetidin-3-yl]-

methyl-amino}-2-methyl-propionamide, was reacted under Suzuki coupling conditions

(Method B). The crude reaction mixture was loaded onto an Isolute® SCX-2 cartridge,

washed with MeOH then eluted with 2 M NH; in MeOH. The resulting residue was then

purified by column chromatography to give the desired product as an off-white solid (57 mg,

31 %).

[M+H]*550.2

'H NMR (400 MHz, CDCl3): 6 1.17 (s, 6 H), 1.48 (t, ] = 7.2 Hz, 3 H), 2.21 (s, 3 H), 3.17 (t,J
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yl met hyl ] - 4- nor phol i n- 4-yl - pi peri di ne-4-carboxylic

acid The title conpound was prepared using Suzuki
w@owplsyigs Met hod G to gi vé7an of f- white sol i dPCHGBRaYS/003622

6H(400 MHz, CDC13) 1.52 (t, 3H), 1.88 (t, 4H), 2.57

(m 2H), 2.61 (t, 4H), 2.83 (m 2H), 3.49 25 (t, 4H),

= 5.6 Haiy H).£5 43531 ma 3 H0y .85 Gmub Ep 324 4B, O ), 8723y 1 5 0 o 1
H), 6.9{ g&?ﬁ f{'g%d{ﬁ“i’ 2; g%ﬁzil%J%iseﬁzgiﬁ{)ﬁ gas @i H)Bnd 3. A9 fbs St H).
N-{1-[ 9- Et hyl l—2-(i|—|—i ndol - 4- yl ) - 6- mor phol i n- 4-ylI - 9H- pu
i- 8- : . . .
Exampley 73, 2t R Y2 Henda-4rad) rmermlholinsds - OF-phcin-Byigthyll-
azeﬁdi?-g[%lp-mhymnﬁfo?@%@ﬁyl:zggﬂomi coupling Method G

Ive a white' solid rrg;. WO 2009/ 053716 130
REIT-(BLhBBH-GoaBH-merph 1-penctsylmettyl)-gaetidior-yll-

methyl-%ﬂ}r?o}g%@é{l-}ﬂréz@%ﬁsaxﬂitg?,y%algb(rgac%éél’g_"znd(%s‘éz%ﬁi tr:ﬁ)u%liﬁ'? c&id.ig(lns

(Metho B). Tk reackiohdnixbiire #idb loadednth @n Istie®SGER-2dartridgwashed with
7. 50@%(1 1H), 7.63 (m 1|—Drh 8.26 (m .2H). [M+ H +

MeOH g eputed Wit 2 WHs ig2MeOH. The resulting residue was then purified by

colmn%%o}%%}ﬁ%'ﬁw{o@é t'ﬁéfdgéifgd%'r&dﬁci el 6ff'-'vM{it)e's§Iim43t}ﬂé,i g6 %).

[M+H] Y5322 hyl ] - pi peridi n-4-yl}-N-nethyl - met hanesul f onani de

v dforbbter CERIP08 Tl B9, G080 1 3 e deiidfigh Mho-3.23

- S 3.89. H)24.38-
2 S gty 290,008,008 A 3l 2010 52
(d, T = $HHz, BEBLT.0h(t, J =92 Ha. BH),(127-2.8% (m4 2 H), {47649 (m, 8. 1) 7.60 (m,

1, 8 08\oqg 5.5, 1 00 Trpphd s o d bl T 2,70 7% o

eval uati on and Pharmaceutical formul ati ons Exanple 83

Bi ol ogi cal Testing 20 Conpounds of the invention,
Examplg 74 v 13fSFuesor Hirindol-4-H- 92 iRy etiylhbmarpholis-4-yl-

om-pu P Rk P LI chae ol ey, () P
Brparedibyhziki coupli Miethiod iB: Ths sesplting ragdyeiwad thenl puri2éd by
columnr Co%g%)c:nég@%yd@ngi%qﬁgte 3@;’1{6@&-1? utct gs gno(? -%v ttreasgiig ?6001;&' SLJIMA)).
[M+H]" 566.2
'H NMR (400 MHz, CDCl3): 6 1.23 (s, 6 H), 2.56 (m, 4 H), 2.65 (m, 4 H), 3.75 (s, 2 H), 3.85
(t,J=4.7Hz,4 H), 4.02 (t, ] =4.3 Hz, 2 H), 4.37 (m, 4 H), 4.47 (t, ] =4.3 Hz, 2 H), 5.25-
5.31 (m, 1 H), 6.07 (bs, 1 H), 6.91 (t,J =2.5 Hz, 1 H), 6.98-7.09 (m, 2 H), 7.28 (t,]J =28 Hz,
1 H), 7.35(dd, J = 8.8, 3.8 Hz, 1 H) and 8.28 (bs, 1 H).

Example 75 {1-[2-(1 H-Indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-
yl}-dimethyl-amine

Prepared from {1-[2-chloro-6-morpholin-4-yl-9-(tetrahydro-pyran-2-yl)-9H-purin-8-
ylmethyl]piperidin-4-yl}-dimethyl-amine and 4-indole boronic acid pinacol ester instead of
the boronic acid using Suzuki Method G to give {1-[2-(1H-indol-4-yl)-6-morpholin-4-yl-9-
(tetrahydro-pyran-2-yl)-9H-purin-8-ylmethyl]-piperidin-4-yl } dimethyl-amine (106 mg).
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diluted in 100% DMSO. The ki nase reacti on was
i ncubated for 1 hour at roomtenperature, and the
WO emensme was ternminated BB the addition of PBST/A83@8/003622
val ues were subsequently determ ned using signoidal
dose-response curve fit (variable slope). Al of the
conpounds tested had an 1 C50 agai nst P13K of 50M or
[M+H]'e¥8.3 Typical |y the 1 C50 against the pl 106 30 isoform

TR AT BRI o PR T 12 s

mixturecwas themdihged with HyClaariothp pHrof tidf adqubeusifya Qdfis@d3d 16 with 1M
131 PCT/ &2008/ Q03622 inventio r nufactured as .
ageous P@ﬂ@mﬁe@wﬁw lpyeg yvas gxtragie woh ChpChand t forabied gyganic

layers (f(r%? élzf)ég B oRRBt Fhs evapbRfddosa thfPHliod)orHy ﬂésﬁhéS‘[rgd)szﬂz-

al c powder (30 g) Magnesium stearate (
petrol giinethe dithe comgowid askem dffiwdate salrd (30anglose and hal f of the

'H MR PO R, B Csinniing 1 28 oy AR LGS 4827 B gt o,

2H); 3.584@Q, 20D); 391 & pda (MBI 3v@t, 2H){ 260 () 2H)E8e13 (d, 1H); 8.35
resulting paste was used to granul ate the powder. The
(brs, 1Hyr anul ate was dried and broken up into small fragnents
sieve of 1.4 nm nmesh size. The remaining :
[M+Hgﬂ4§2tity of starch, talc and magnesi um was added,
carefully m xed and processed into tablets. 15

Example o {4- G- B0l9go 1 ok Arar Fanorghaba  npugios yime il

el [N 14 XJ Solution 0.1Mqg.s. to pH4.0to 7.0
plperldé?gr)ﬁrng\g?gfr%gfnse. to 10 m The conpound of the
Prepeet] ifiom {k§2-dhlsseb-nentphalinrdy1-9 dfetrahplrompyeam-2-35- 4 0-Phrin-8-
d the .pH adjusted .to hetwyeen.4 7.0 wit
yimettfipesidin-4 Pt Ame B Gmib biGe S Malist dg earg T1-12-(1Hndols
y1)-6-mambﬁmLﬁm(teJﬂ@d&a%ﬁhn-\a@a)-mqﬁrim?hﬁa@hﬁppmhum-w}t h
) water and firltered through a sterile 25 'm cropore
dimethyliaming ag aydlow el €51me)0 nl anmber gl ass vial (type 1)
M+H sealed with sterile closures and overseals. A
ar%pl e 86 Intranuscul ar Infection
This was treated as described for {1-[2-(1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-

ylmethyl]-piperidin-4-yl}-dimethyl-amine followed by chromatography to give the title
compound as a white solid (20 mg).

'H NMR (400 MHz, CDCl;) 1.75 (m, 4H); 2.00 (m, 3H); 2.28 (s, 6H); 2.77 (m, 2H); 3.43 (s,
2H); 3.85 (m, 4H); 4.35 (m, 4H); 6.89 (m, 1H); 7.08 (m, 1H); 7.22 (m, 1H); 7.39 (m, 1H);
8.65 (brs, 1H); 11.5 (brs, 1H).

[M + H]" 480.3

Example 77  3-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-piperidin-4-yl}-oxazolidin-2-one

Prepared using Suzuki Method G to give the title compund as a white solid (53 mg).
"H NMR (400 MHz, CDCl;) 1.52 (m, 3H); 1.69 (m, 2H); 1.82 (m, 2H); 2.29 (m, 2H); 3.00
(m, 2H); 3.55 (m, 2H); 3.80 (m, 4H); 4.33-4.45 (m, 8H); 6.96 (m, 1H); 7.07 (m, 1H); 7.29 (m,
1H); 7.37 (m, 1H); 8.23 (br s, 1H)
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30 Conpound of the invention 200 nmg Benzyl Al cohol
0.10 g dycofurol 75 1.45 g WD 2009/ 053716 132
wWEOMEBI008/ 003622 \Water!®or injection g.s toPGI/OB2008/003622

The conpound of the invention was dissolved in the

gl ycofurol. The benzyl al cohol was then added and

di ssol ved, and water added to 3 ml. The m xture was
[M+H{349-% i | t er ed through a sterile mcropore filter and

sealed in sterile 3 m glass vials (type 1). 5 Exanple

87 Syrup Formul ati on Conpound of invention 250 ny
ExamplSG bi 3-¢1- [SrEthyl-z)-lﬁlH-iﬁmolg-yl){ﬁ-lﬁbypimiii-4-2/l-9H-mll‘imsi-ydmethyl]-
.. ate 0 8 FI avour 0.0125 m Purified Water
P‘pe"dtf‘ -y}[gngoy fie compound of the invention was

Picpael ﬁeﬁglsrazﬁq mmhbu & t8fgivieltRe HI1Y 66thRinPRG WHIES solild (79 ng).
the purifred water. An aqueous sol ution of the sodium

'H NMR ¢400bMiHe, GRCI)Hed @i 1t66 k- (m.sBi2i23m, B 330@3(111{%){)

55 oS 5 ST R 100 UL 53 o B0 5

1H); 7.63Gh, TERH 82644, 1H)Y €22 08, ®H§3716 133 PCT/ GBZOOS/ 003622
1. A conpound which is a purine of formula (I|a)

M+H]§rL53(1]?b) 0 N (lagy RN N(CR3)2)mR2NRa Ra O

Example 79 1-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-4-
morpholin-4-yl-piperidine-4-carboxylic acid amide

The title compound was prepared using Suzuki coupling Method G to give an off-
white foam (55 mg).
311(400 MHz, CDCl5) 1.56 (m, 3H), 1.89 (m, 4H), 2.60 (m, 6H), 2.83 (m, 2H), 3.72 (t, 4H),
3.78 (s, 2H), 3.91 (t, 4H), 4.42 (m, 4H), 4.45 (q, 2H), 5.25 (br s, 1H), 6.42 (br s, 1H), 7.32 (m,
2H), 7.50 (d, 1H), 7.63 (m, 1H), 8.25 (m, 2H).
[M + H]"574.25

Example 80 1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-4-morpholin-4-yl-piperidine-4-carboxylic acid

The title compound was prepared using Suzuki coupling Method G to give an off-
white solid (41 mg). | |
81(400 MHz, CDCl;) 1.52 (t, 3H), 1.88 (t, 4H), 2.57 (m, 2H), 2.61 (t, 4H), 2.83 (m, 2H), 3.49
(t, 4H), 3.78 (s, 2H), 3.87 (t, 4H), 4.38 (m, 4H), 4.42 (q, 2H), 5.25 (br s, 1H), 6.43 (br s, 1H),
6.97 (m, 1H), 7.07 (m, 1H), 7.27 (m, 1H), 7.36 (dd, 1H), 8.22 (br s, 1H).
[M + H]" 592.21

Example 81 N-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-
piperidin-4-yl}-NV-methyl-methanesulfonamide

The title compound was prepared using Suzuki coupling Method G to give a white
solid (35 mg).
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R\ (Ib) R N /IN(CR3)22mR2 5 NN Ra wherein Rl

and R2 form together with the N atomto which they
wae@ast’ached, a group of 13%he fol |l owi ng for NnUPGT/GBR@B/003622

(Ifa) A N121O in which Ais selected from (a) a 4- to

7-menbered saturated N-containing heterocyclic ring

whi ch includes O or 1 additional heteroatons selected

du (400rMBlm RDCS) dd (00, 3Hel .77 (18, 4D 8@8 (tiRE)L%82 {s8HYy 2%6 (s, 3H),
t t
3.01 (nﬁl-%ﬁ?fnjt ’Zjl'l il ng)’gqile@jgly 1 ?g? t &d(frﬁl nci ug‘&g‘l’&mﬂs”

2H), 7.90 @id dH),i 70635¢m, hﬁ)esaa(m;mH)sel ect ed fromN, S and 0, the
ring being fused to a second ring selected froma 4-
M +H{'$5 2 enber ed saturated N-containing WO 2009/ 053716
134 PCT/ GB2008/ 003622 heterocyclic ring as defined
above, a 5- to 12-nenbered unsaturated heterocyclic
Examplei8dg, Na{15[-9-Eﬂly7—2f(§1=ﬂ1mredIls-illdnl-dtsd)i-60namit01ihm-m§9H-purin-8-

eSS e G T L

F8s RAe u&h%&mwm Prépa & Wit SShuRT QRPLiNE XMdthdd GitdGive a white
system the 5 heteropolycyclic ring system being

solid (9%4meg)bst it ut ed or substituted; (c) a 4- to 7-nenbered

s oo EbER, SRS A0 i 2L 0 B8 U g 31 21

(m, 2H)\|3 73 (arm{)m SN¢m\HY; 3. 87U(ltt4He)l; 4.4¢ @Gmp6HR 6597 (tm,NE)NP.07 ‘(\m 1H),
tituent atons of the ring, a bridgehead group

730(mséHbc7t%7d(m,r1&H»8@b@rz)A Hynd -(CR 2)r O (CR 2)S wherein

M+H is 10 independently Hor Cl- C6 alkyl, nis 1,
[ 2%88? is Oor 1 and s is 0 or 1, the remaining

ring p05|tions bei ng unsubstituted or substituted; and

(d) a group of formula (lIl1b): (Ilb) // B CB N\\j
Biological evaluation and Pharmaceutical formulatwns

Example 83 Biological Testing

Compounds of the invention, prepared as described in the preceding Examples, were

submitted to the following biological assay:

(i) PI3K Biochemical Screening

Compound inhibition of PI3K was determined in a radiometric assay using purified,
recombinant enzyme and ATP at a concentration of 1uM. All compounds were serially
diluted in 100% DMSO. The kinase reaction was incubated for 1 hour at room temperature,
and the reaction was terminated by the addition of PBS. ICs, values were subsequently
determined using sigmoidal‘dose-response curve fit (variable slope). All of the compounds
tested had an ICs, against PI3K of 50uM or less. Typically the ICsq against the p1103
isoform of PI3K was less than 500nM.

Example 84  Tablet composition

Tablets, each weighing 0.15 g and containing 25 mg of a compound of the
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wherein ring Bis a 4- to 7-nmenbered saturated
N-contai ni ng heterocyclic. 15 ring which includes 0 or
wa 2mddsyiional het er oat ons!¥el ected from N, S apdI/GBawd/003622
ring B is a 3- to 12- nenbered saturated carbocyclic
ring, a 5- to 7- nenbered saturated O containing
. .heterocyclic rin r a4- to 7-nenbered saturated -
mvenu%%’?fﬁtné%\’if%urﬁ%f‘ f"glé’?’éi ic ring as defined above, each
of B and B being unsubstituted or substituted; 20 or

one of Rl and R2 is Cl- C6 alkyl and the other of Rl
Compositidn B 1i05000¢htdetsed froma 3- to 12- nenbered

saturated carb chic group which is unsubstituted or
C°mp°§?fia%‘f‘$ﬂﬂvéaﬁ°’b&§§gbo 1%- ngnber ed unsat ur at ed
Lactoseqe()@gyycl ic group which is unsubstituted or

substituted, a 5- to 12- menbered unsat urat ed
Comn stareh 415&)cl i ¢ group which is unsubstituted or

intNted, a 4- to 12- nenbered saturated

Talcmﬁ)g?%@gtgécl ic group which is unsubstituted 25 or
Magneshuth Steaiatd @dgand a Cl- C6 al kyl group which is

substituted hy a group, selected fr 3- to 12- i
menbBf @anmpéﬂwnx%mc%mm&#&%fwﬁ? ggm;starch were mixed.

T mitR LR U O 85, QRIS
suspended i wash iwattr8(0 nd). SFhetrosul@ng pastdoeasused e graoulategtie powder. The

et erocycl i roup . which is unsubsti.t ut r .
granulalg s} e Sugs® B oSyStel Aol s H6fe iy Sfpm mesh size. The
remainihghﬁirﬁ% 6F stercHRaRAQ nPizAdstim Wa ad6dd, SBRANAR/ k36 4rd Brocessed
) roup which is unsubstituted or substituted;, mis 0, 1
into tablpts.2: R3 is Hor Cl-C6 alkyl; Ra is selected fromR

C(OOR C(ONR2, halo(Cl-0Cs6)alkyl, SRR SX2NR2, |,

wherein 5 each R is independently H or Cl-C6 al kyl
Examplef85ch Infectule! Poimilatiod or substituted; and R4 is an

i ndol e group which i s unsubstituted or substituted,

or a pharmaceutically acceptable salt thereof. 2. A

S =qrding to claim1l in R4 is an indole
Compogroupﬁalgrf‘%ﬁ ?Hs 10 unsubstitut e?@%%substitut ed by a.
Hydrochlodup\cs&Selutieni 0flMor CN, hal o, - C( O) NR2,

. | p( C1- | kyl ., - SO2 - SO2N d a 5-nenbered
SOdI“mﬁiY‘g'i(”ﬁéng?“gPB)t(}pméﬂﬁt% ng 1,45,%(’%%& 4 het er oat ons
Steﬁle@&gleﬁ.g.qg fromO, N and S, whergigmmR is H or Cl-C6

al kyl'. 3. A conpound according to claiml1l or 2

Theeampoundrof thesindettioniwassirsolyed Rimasicbfitt: waten(35140¢G) and the

. 12- ere at t het erocyclic.gro ich |,s .
pH adiffed FRORRERS 0" L CHER RIDHRRIST GiPfHE B lhbtopice s
appropriaté. UTId elcHNwEOtheR niaide gp bevslume wath watet a@l flidredithrough a sterile
includes 0 or_ 1 additional heteroatons selected from

micropqye filiepingp @ stetileel Omhymbrzighags wisk (yRe 1) andesgalgd with sterile closures
and ovesddRgt i tuted. 4. A conpound according to any one of the
precedi ng clains wherein Ais a group

Example 86  Intramuscular Injection

Compound of the invention 200 mg
Benzyl Alcohol 0.10g
Glycofurol 75 145¢g
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15

20 sel ected from honopi perazi ne, piperazine,
pi peridine, pyrrolidine and azetidine, which group is
waee@abst7ie ut ed or substitii2ed by one or nore gPEUIES2008/003622
sel ected from Cl1-C6 al kyl, -S(0)2 R10, -
SMDZ(Mk)qNMsz oma(() -al k- OR10
(alk).g--Het, a heterocyclyl group, NR13R14, C3- Cl0
Water f@S/’é’ﬂ"GHPRQ{S thi ch.is unsubstit updd n@)‘r substi t ut ed an
[
T BRI e Bl e b REA TS BRIIRAD: The benzyl slpobol
was thenaddedosidi dissb betd, anddvat@Saddi tof ml 2The rmé;nnerwmmxh ﬁltead h

R10 i.s i.ndependent unsy I kyl ;
throughRie i@ pie AR A ISR i effsS el (328151
R12 are each independently sel ect ed from H and Cl-C6
al kyl which is unsubstituted, or R' 1 and R12
Example@det hSyrupdfonmulationt he N atom to which they are
attached, a 5- or 6-nmenbered 30 saturated heterocyclic
group; R13 and R14 are each independently selected
Compofiidéf itert®nal kyl , -S(0)2 R10, 25km@R10, -(alk)qg-Ph
and -(al k)g-Het; WO 2009/053716 136 PCT/ GB2008/ 003622
SorbitobSelytiam| ect ed from C3-C10 cycl &Pyl which is
nsubstituted or substituted, containing ring
Glycer#m ch is tetrahydrofuran, tetrgﬁggmpyran or oxetane
Sodiumebedzodeé ch i s unsubstituted or 090bgtituted, and a
4- menber ed saturated N-contai nIB?{J erocycl ic ring
Flavouryhi ch s unsubstituted or sub@Ut? and whi ch
PurifiedIWaHPR gisStoOPt | Onal I'y “substi tut eglobynlone or nore further
substltuents Ph is phenyl; gisOorl; risOorl Het
il"lse epmpmmzl@tf ehe inwerdianovas, digsgived ineg mpytniedifite glycerol and most of

ich.group. i 10 .unsubsti t.ut [
the puriff vl AG SR saltBoft or e Spluizoent duE Wk R il
soluuorﬂmmwdng A tRR FAEsoRbita] bSlufbie &RUfimglyth@ flaFouth The voluthe -
is a group _ selected from p| per azi ne, piperidine and
wasmagg,ppmmmuﬁéedmtqmn@mw‘ygl -unsubstituted or 15
substituted by one or nore groups selected from Cl-C6
al kyl, -S(0)2 R1, -S(0)2-(alk)g- NR11R12, oxo (=0,
-al k- OR10, -(al k)g-Het, a heterocyclyl group and
NR13R14 in which: R10 is Hor Cl-C6 alkyl which is
unsubstituted; R11 and R12 are each independently
selected fromH and Cl1-C6 al kyl which is
unsubstituted, or R 1 and R12 together form wth
the N atomto which they are attached, a 5- or
6- menbered 20 saturated heterocyclic group;
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R13 and R14 are each independently selected from Cl-C6
al kyl, -S(O2 R0, alk- CR”O -(al k) g-Ph and

wo ¢abkixjidet ; Ph is phenyl33 gisOorl; 25 Het PET/@B2008/003622

thi azol e, i m dazole, pyrrole, pyridine or pyrimdine

group, which group is wunsubstituted or substituted;"

and alk is Cl-C6 al kyl ene. 6. A conpound which is

sel ected from 30 CLAIMS

{1-[9-Et hyl -2-(1Hi ndol - 4-yl) - 6-nor phol i n-4-yl - 9H puri

n- 8-yl met hyl ] - pi peridin-4-yl}- dinmethyl-amne; {

Ac{ompﬁuhtyIwhibh(iibl-phrid@bﬁ%n;ahl)a-(f&)m(lbbtol in-4-yl-9H purin
8-yl met hyl ] - pi peridin-4-yl} \60 2009/ 053716 137

PCT/ GBZOOS/ 003622 di net hyl
9-Et hyl -2-(5-fluoro-1Hind I-4 yl -8 [(S)-1-(hexahydro

-pyrrol o[ 1,2-a]pyrazin-2- nmet hyl ] -
6- nor phol i n-4-yl - 9H puri ne;
9- Et hyl - 8-[(S) - 1- (hexahydr o- pyy r ol

1, 2-a] pyrazin- 2y|)rrethy|] 2- (1H-|ﬁd)ol 4-yl)-6- 5

rmrphol in-4-yl-9H puri

8- (4- Rzetidin-1-yl-piperi
fl uor o- | Fh+rd@IrR®) 6- o
9- Et hwe=2- (5-fl uoro- |

H-i ndol - 4-yl) - 6- nor phol J'n- 4- yIN'8- (4-Rfor phol i n-4-yl -pi p
eridin- | - vyl rrethyl)- H purine; 10

9- Et hyl - 2-( i ndol - 4-id ) - 6- nor phol i n- 4-yl - 8- (4-nor pho
l'in-4-yl-pi dlnlylrrethyl) 9H purine;

1
peri
2-[9-Ethyl -2-(5-fl uoro-
l)-6- nDrphoI|n 4-yl - purinf- 8-yl methyl]-1,
ahyd
2-(1

-1>INTet hyl ) - 9- et hyl - 2- (5-
Bhol inF4- yl-9H puri ne;
/

H
er
(
H i ndol - 4-y
2,3,4- tetr ro- |squ|noI|ne

) -

hy
2-[9- Et hyl - ( H i ndol -4-yl)-6-nD fn-4-yl-9H purin
-8-ylnethyl]-1, 2,3, 4- tetra'{;ydro- 15 |soq nol i ne; 2-

{4-[9-Et hyl - 2(1H—|ndol 4-'y\) - 6- nor )4 yl - 9H puri
n- 8-yl met hyl ] - pi perazin-1-y1l tyram de;
8-[4-(3, 3-a1fluoro-azet|d| n-/1- di n- 1-yl net hyl

]-9-et hyl - 2- {5 flugy i

mor phol i n- %yl/ 9|—|—pd§’|)2r)1e 2

8[4(33 fluoro-azetidin-Nyl)-
-9-ethyl -2-(1H i ndol - 4-yl) - 6-
rphol i n-4-yl - 9H puri ne;

R! and R? form, together with the N atom to which they are attached, a group of the

following formula (IIa):

(I1a)
A N——

in which A is selected from:

(a) a 4- to 7-membered saturated N-containing heterocyclic ring which includes 0
or 1 additional heteroatoms selected from N, S and O, the ring being
unsubstituted or substituted;

(b) a 4- to 7-membered saturated N-containing heterocyclic ring which includes 0
or 1 additional heteroatoms selected from N, S and O, the ring being fused to a

second ring selected from a 4- to 7-membered saturated N-containing
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2- {4-[9-Ethyl-2-(5-fluoro-1
H i ndol - 4-yl) - 6- rmrphol|n 4-yl - 9H puri n- 8-yl net hyl ] - 2,

wQ2oodbosuhyl - pi perazin- | 1341 } -acetani de; 2-PCT/GB2008/003622
{4-[9-Ethy|-2-(1H-indoI 4y|) 6- nor phol i n-4-yl - 9H puri
n- 8-yl met hyl ] , 2-di methyl - 25 pi perazi n- | -yl}
-acet am de; 9Eth|-2 (5-fluo

H i nd éptemcwl}c ’Bngrﬂﬁr M@Pﬁi ﬁbqwey |a- 59 +tp b%nnrqm@rgﬂ vrsafyAted o
g_ ‘[j'ga @ﬁrcfb@'%ﬁ 151_%1_% %nég Ct)'% 7= é’?(;‘ér%i srera.o?t?p gOI (r:]on4ta1nfng heterocrychc ring,
- 8 yI St kg/l?,—lﬁcrﬂbdeahsaiura&n carbocyalicsing aﬂﬂcaanm@atummi, 5-3012-

h
H- i ndé‘Te %; a0y 'ﬁﬂfavs fo-farmy a hgteronelygyclic 9P$r§¥ﬁ’i‘§ﬂ‘]th?a|
p fe:r Iu d heteécpblﬁcych@ﬁ@g sydien Beifd Bnsubstithibd or bSbsBhfid;- 2- (5
Ke)i nd@l 14 4037H)1e1@b¢md p*tutaitemLM -contagipgohptéracB-ligiringtwiyich) includes 0
Aply lp}e rcnég él?:ihg)\olﬁaﬁ%og crod g’rgél s6e1elc§e8d t?gr;lrlbﬁ%zan%% 00&3 %mh further
9- Et h)ébmgnﬁé liskihg tws @oraﬁﬁtehwmnaoﬂdh): ridigP abiridigehehd \gtow
t hyl ] 5-fluoro- | Hindol-4-yl)- )
nor phé¢lpgtedifrom -4 GRaa)e-i fd (CR’2)-O- (CR 2)s- Wherein each R’ is

oy 1 epldindnl b8 corgRr fidh brot) vRLBSE bl Y LEE v

9- [ 9- kriwihing ring-pokitionobeihg unsubstituted or substltuted and

H- i ndol olin-4-yl-9H purin-8-ylnethyl]-1-
§9a- 43@0%‘5)2%"%‘3%@’ "5. 5] undecan- 3- one;

9-[9-Et hyl -2-(1Hi ndol - 4-y|)-6-rmrphollgb -9H purin
-8-yl nethyl]-1-oxa-4, 9-diaza- spiro [5 undecan 3
-one; 10 1-[9-Ethyl - | uor o-

H i ndol - 4-yl ) - 6- nor phgl i n- I H-é)uri N—8-¥I met hyl ] - pi

peri di ne-4- carboxyli{c @& d 1 de;b 2-
{4-[9-Ethyl -2-(5-fluoxo-| H¥ndoN4-yl y-6-norphol i n-4-y
| - 9H puri n- 8-yl met hyl ] = erazin- |}

- i sobut y ) :
{(cis)- 4 & Igﬁf%%?li a4 to uoern})befe& slan ated N-c ycrntamlnﬁD retrgeroocychc

i n-4-yl ridghyiuch lchtdyS @ret hydic]m(mzﬁ hettﬁ)atoms selected from N, S and O

?I( g}a;? ylgmf Eeh? Z1 n%' th12} mem ereﬁ]saturatezd carbocyclic ring, a 5- to 7-

H i ndol nferﬂﬁe}e&sa&ﬁatea 0- ediné}nmg helerdRyElidrifg w aret By Y imefabered

6-di met hyl - pi perazin- | -yl} -acetam de; 2-

{(S) - 4- pHurtedN- xgn(asumg heserocyaliciringais daﬁwq abswmaph of Brand B’
-4I {l nggi?lgrl n b%tl e'ﬁeors}’l{);tltl%ed' sopropyl - pi perazi n- |

- y -

8r PO RI-dnd IEHEIYL @6(1111&1 afiditle-ofhey bf RE an®RP13Gkiebted fivm 93- to

H purin-8-yl nethyl]-2-isopropyl - piperazin- | -yl }
12cmemhergd saturated carbocyclic group which is unsubstituted or substituted, a 5-

to 12- membered unsaturated carbocyclic group which is unsubstituted or substituted,
a 5- to 12- membered unsaturated heterocyclic group which is unsubstituted or
substituted, a 4- to 12- membered saturated heterocyclic group which is unsubstituted
or substituted and a C; — Cg alkyl group which is substituted by a group selected from
a 3- to 12- membered saturated carbocyclic group which is unsubstituted or
substituted, a 5- to 12- membered unsaturated carbocyclic group which is
unsubstituted or substituted, a 5- to 12- membered unsaturated heterocyclic group

which is unsubstituted or substituted and a 4- to 12-membered saturated heterocyclic



10

15

20

25

30

9-Ethyl-2-(1

Hi ndol - 4-yl ) - 6- nor phol i n- 4-yl --8-[ 4- (tetrahydro- pyran-
wa20pbpsyTiiper azi n- | -yl nEBhyl ] - 9H purine; 4- PCT/GB2008/003622

[ 9- Et hyl -2-(5-fluoro- |

H i ndol - 4-yl) - 6- rmrpholin 4-yl - 9H puri n- 8-yl met hyl ]

- 6, 6-di net hyl - pi per azi n- 2- one;

QLOPEVEMWFS‘EISPHWW%SW‘WW‘I“}Q% mor phol i n- 4-yl - 9H purin

T ?I E?yl] 6, 6- di et hyl - pi perazi n- 2-one;

E’F fret hyl - nor phol i n- 4-yI net hyl ) - 9- et hy! - 2(5f|u

BP 65 H ldr Oplizlalldilyy| ) - 6- mor phol i n-4- yl - 9H puri ne; '

R R on B, LPORI Rt i, mwhm

e 5 G

R rrramydolagstupdvmcllxsymmhshwtyd oHsubgfitniede;
9-Eth hol 4-y| -8-[4-(2,2,2
9&??‘?%‘%?%1‘1&5’?99?‘3°6%F@3¥3% L I L 9H[pu§. s

9 Et hyl - 2- (5-f 1 uoro-| H-indol -4;yl)-6-norpholin-4-yl -
2. Agommonnd agqording iy daim hyyhyrein Beisapiipdqle group which is

unsubstﬁl{éﬁt %Mgﬁﬁd’%&f ihgl%uﬁ ofl@t@%h}(/)ﬁx_ gﬂ: allg, -C(OINRs, halo(Cy-Copalkyl, -

SOJR, -S!dzNRlz,pmﬂlaCB-meﬁlbyieﬁ&Efeyda)'yl%rbumwﬂmﬁmg 1, 2, 3 or 4 heteroatoms
9- Et hyl._- fluoro-| Hindol -4-vyl)- 6m)rphoI|n4yI 8-
Selec"ed(flolﬁﬁ/’ éllé§ ‘yherﬁma%}sulélph 1‘C6fg‘y§rl met hyl ) - 9H puri ne;
9- Et hyl - 2- (5-fl uoro-1 Hindol -4-yl)-6-norpholin-4-yl-
[4-(1H pyrazol -3-yl)-piperidin- | - ,
3. W comtpgophd a@jdrcpng tcmiamgl Bt aysrheﬁeu@ 4in the definitions of R' and R?, a 4-
H-i.ndo
to 12- %%‘gﬁf%f{zﬁ tegj Ihftefﬂcb@l“f %rloHp WihYC}yF Hhﬁl?gﬁnrted %#Wtﬁ%ls a4-to
-memﬂe'?edlse{turgreENl}%m&nﬁ@Hekdﬂw}@h& ring which includes 0 or 1 additional
H i ndol - 4- hol i n-4-yl -9H puri n-8-yl met hyl ] -
heteroatopisre }epmir%)mlN S@nﬁ@g)ﬂpq @ngabeplgg UI]_SL\BStltuted or substltuted
9-Et hyl -2-(5-fluoro-1
H-i ndol - 4-yl ) -6-norphol in-4-yl-9Hpurin-8-ylnethyl]
4. Adcotgionnd acqordifg teladyeord-of alid);mg/ddhng (ﬂElhﬂi velarein A #-a group
1-19-Ethyl -2-(5-f]luoro-I Hindo n(rfagholln c¥1|
selected fiemhoMORpIRSTaANFe PIPGTAEING; PIBFT: p?, p 1 m§ jan tidine, which group

is unsutﬁﬁﬁ[tg;h?xl %‘Bst?r)uf%g%xgﬁe of rrrLré %r %?%é&%ﬁ%m 8C;y(|36 n@elk lyTﬁ’(-OB? R, -
S(O),-(plie) - NRHRA, ko (=O)ealliOR P n~(3lkhridet, a heterocyclyl group, -NR"’R'%, C;-
C)o cycloalkyl which.is unsubstituted or substituted, an O-containing ring which is
tetrahydrofuran, tetrahydropyran or oxetane and which is unsubstituted or substituted, and
-NR’<(CR’,)—X, in which:

each R'? is independently H or unsubstituted C;-Cs alkyl;

each R’ is independently H or C, — C¢ alkyl;

R''and R!? are each independently selected from H and C,-Cg alkyl which is unsubstituted, or
R'' and R'? together form, with the N atom to which they are attached, a 5- or 6-membered
saturated heterocyclic group; |

R'* and R'* are each independently selected from C;-Cs alkyl, ~S(0); R'°, alk-OR'?,
-(alk)q-Ph and -(alk)q-Het;
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4- [9-Ethyl-2-(5-fluoro-1
H i ndol - 4-yl ) - 6- nmor phol i n-4-yl - 9H puri n- 8-yl net hyl |

WO 1000983710 py| - pi per azi n- BSne; 25 PCT/GB2008/003622
4-[ 9- Et hyl -2-(1H—i ndol - 4-yl ) -6-norpholin-4-yl-9H purin
- 8-yl nmet hyl ] - isopropyl pi perazi n- 2-one;

-fl uor o-

- Et hvl - 2-
X is selgptgé]gémé; §lo)cyeloﬁr’ckb’b RENGh s angybstituted qrisubstityiod,ag- Q))‘i?%fﬁlmng

ring whfﬂ'czy%i tl%l‘l ox o éﬂ%ﬁ%’f)&%lo} oxﬁ:i%%ﬁdg\ﬂﬁﬁh% %qsgllaspt)ltuted or

substltlmdaamd]a 44meny‘tbete}d ta]lllr]ated N-eorityihing-heterodyiclioriog whidh is 30

unsubstguieg of iu tlét gnoé.lg'w?lﬁ) Pé:oi)gglﬁlyrslugseti.tuted by one or more further

substituehddi Opyran-4-yl)-pi perazin-1-yl nethyl ] -9-ethyl - 2- (1H-|
ndol - 4- 'yl ) - 6- nor phol i n- 4-yl - 9H puri ne; WO 2009/ 053716

Ph is pheagl; PCT/ GB2008/ 003622
< 0 {J ) -8-[9-Ethyl -2-(1Hindol -4-yl)-6-norpholin-4-yl-9Hp
UL n- 8-yl met hyl ] - oct ahydro- pyrazino[2,1-c] |
ris 0 orll, 4] oxazine; (R)-8-[9-Ethyl-2-(5-fluoro- |
H i ndol - 4-yl ) -6-norphol i n-4-yl -9H purin-8-yl nethyl] -
Het is adhipgelg.dridazpleapymelp pyridae qr pyrigyiding growg; which group is

g (5-fluoro-1Hindol-4-yl)-6-norpholin-
unsubStéf@eF%@L—\?opurl n- g'gyl met hyl ] - hexahydro- pyrazi no[ 2, 1-c] [
alk is C1-C4 htkydenen- 4- one;

8- (2, 2-Di net hyl - nor phol i n-4-yl met hyl )-9-ethyl-2-(1

Hi ndol - 4-yl)-6-norpholin-4-yl-9H purine; 8-[4-(1, 1
5. A[biom;xotﬂnd amx)rdihgtd zn}yébnyalof{lm mea’eidﬂigx}laihls wherein A is a group

-9- et hyl - 5f|uroIH-|nd
selecte 9m6>1 PIDgTL 11391an lﬂ% ‘which group is unsu stituted or
substltu?bd[tﬂy c(nle oll-]nggré’ éfHuBk QéZIQ{télﬁl_‘l_Rbﬂan 14cy£1)<¥1§m9@§)5 &l N-_5(0),-(alk),-
-9-¢€ - I nd

NR''R'A pmﬁop nalk-QR" 9Hapq)¢-Hn@ahgterqcycly1 group and ~NR"R'* in which:

H 1 nd 6- mor phol i n-4-yl -9H purin
ls}ﬂ%‘[é’l %“]"h’%ﬂ‘ ﬁsﬁmﬁte - pyrrolidin-2-one; 15
TandR't Ge E&&Mhdﬁreh&rft]yl«bele@teﬂ |ﬂ'dnﬂHQind‘C Y€ alRylrvetiipl & indubktiytited, or
purin-8-yl met hyl]-2, 8-dj aza-

'and @g{%getmerofﬁgn, with gle@ﬂ ﬁggm to. \(flg,lch ph%rag& qttache[:d4 a55 ]or 6-membered

6rmrphoI|n -yl -9H puri n- 8-yl nmet hyl ] - 3-
saturate'&"h &g&%mﬁcgll B bi cycl o[ 3. 3.1 ] nonane;

B and® fa&e Ehdimhdébeﬁdd:ﬁtlymétdcted fiypin) Cp-Crmikyho!S(@RY) 200K i n

hyl] -2, 8-diaza- 20 Spiro [4.5 ] decan-1-one;
-(alk)q- ﬂha‘{‘gn@bﬂyﬁe (5 fluoro-1

Phlspﬂéhylndol 4-yl)-6- rmrphol in-4-yl-9H purin-8-ylmethyl]- [
4" ] bi pi peri di nyl - 2- one;
q1s00r1

Het is a thiazole, imidazole, pyrrole, pyridine or pyrimidine group, which group is
unsubstituted or substituted; and
alk is C;-Cg alkylene.

6. A compound which is selected from:
{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-y1-9 H-purin-8-ylmethyl]-piperidin-4-yl} -
dimethyl-amine;

{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-yl} -
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1'-[9-Ethyl -2-(1H i ndol - 4-yl)-6-norpholin-4-yl-9H puri
n-8-ylnmethyl]-[ 1,4']bi pi?eri di nyl -2- one; 25 1- {
wd 209487/ | - 2- (5-f | uoro- 137 PCT/GB2008/003622
1H i ndol - 4-yl ) -6-nor phol i n-4-yl -9H purin-8-yl methyl]-p
i peridin- 4-yl} -pyrrolidin-2-one; 2- {lI
. -[9-Ethyl -2-(5-fluoro-IHindol-4-yl)-6-norpholin-4-yl-
dimethgltamying; n- 8- yI met hyl | - azeti di n-3- yl ani no}

“Ethy. 2740 |1 %20 Q0A R 46512 : - .
o-Ethy 21 R, TSR AATRIRD ety droprmolof .2 gleypa 2 ymethyl
6-morph8liny-érpd-Offpyrirez et i di n- 3- 30
y I no} - 2- net hyl - propi anam de; 2- .
o-Ethy)$-B8)- 1 hecbpiipr oo B IR v » el (e A o
morpholth=A41-9tgivinkn- 8-yl met hyl [ - pyrro lidin-3 -ylanino }
-2-net hyl-propionamde; - v v VL WO 2009/053716 141
8-(4-ARGHNSBY00PLAdBER Pimethyl)-9-ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-
1-9H 1-19-Et hyl -2-(5-fluoro-| Hindol -4-yl)-6-norpholin-4-yl
YR uri n- 8-yl net hyl | -azetidin- 3 -yl } |
9-Ethyl=2ve3-Mbroal F-medol-A=yTR b iydrpRe1aP 4 90-80UdRorpRolin-4-yl-piperidin-1-
{4-[2-(5-Fluoro-|1Hindol-4-yl)-9-nethyl -6-norpholin-4-
ylmethyl)-98kpysine; n- 8-yl net hyl ] - pi perazin-1 -yl}

o-Ettyl PR ST omioholin o Y8 (4 morphelincykpiperding ymefhy o1
purine;ur i n- 8-yl net hyl ] - pi perazi n-1-yl }- isobutyram de; *
R)-8-[.2- (1H- | ndol - 4-yl ) - 6- hol i n-4:-y| - 9H
2-[9-Etfl¥%%-ﬁi;hyer§clt%ﬁ€ﬂ@f-&: _ ljg-ar)zqra}afrqg{-@ﬁ&?fqu@,%yg&%tgﬁé?if*-y
tetrahydrgzig&l-uﬁrﬁ,-ﬁlﬁgyor o- | Hindol - 4-yl)-6-norphol i n-4-yl - 9H pur
I n-8-yl nethyl]-piperazin-l-yl} - 10 isobutyram de; 2-

2-[9-Ethiyl-J-0LH-indol-fe}d)-6-4norpholi-fryl- BHepurin- 8ylretbyl] 41253, At @rahlydes-

. .tfu | ]-piperazin- | -yl} - isobutyramde; 2-({

1soqu1ng_u%(e9_ Et hyl - 2- (5-f | uor o-

2-{4-[9L1Hhy 25-@1H4nddl-)4=f)-6ﬁﬁ&’gﬁbliiﬂl4%d-ﬁlf-&hﬁlpSl-fyilrﬂetﬁyls]lp_iﬁﬁrﬁh!l-]l_=y'i}-
iSobuty!z@ettﬁ|ng.| n- 3 -yl - met hyl - ami no) - 2- et hyl - pr opi onam de;

- ok s R 3D SRR el - PO PR B M@ty 6.
8-[4-(3§F1|S§]ﬂ?ug£oy?%¥i 9{-%[) é&rﬁd&?gyﬁgﬁh PelPLPS uBrot Mlin it Py1)-6
morpholtdryl-9Hipunag;- 2- net hyl - pr opi onami de; 2-

E-[Z-(S-Fl_uoro-l e )
8-[4-( A-Piilyero-azefidin- by pipgriding plwethyl 1y 2-ethyls? - HdingplA-y)-6g 1

LA QRS phkipet hyl ] - pi perazin- | -yl} -isobutyram de; {
m°rph°?‘l-ﬂ[429(§leY’%§§’l _4-yl)-6-norphol i n-4-yl - 9K puri n- 8-yl net
2-{4-[9kEthy - i p-Enddi- W 4nddl-4}yl)-Gimephglin-4 20-94kpurar-8{ylmethyl]-2,2-

. -[.2- (5- El uoro- | H: j ndol - 4-yl ) - 6- nor phol i n- 4-yl - 9H puri
dlmethﬁ:lgl"??‘ﬂ%tlhw]a-ci}r"a Pdin-4-yl} -
2-{4-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-2,2-dimethyl-
piperazin-1-yl}-acetamide;
8-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-2,8-diaza-
spiro[4.5]decan-3-one; '
8-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-2,8-diaza-
spiro[4.5]decan-3-one;
1-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-yl} -
azetidin-2-one;

1-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-
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di met hyl -am ne; 3- {I
-[9-Et hyl -2-(5-fl uoro-IHindol-4-yl)-6-norpholin-4-yl-
W@bopsi7ne 8-yl met hyl ] - pi p&i din- 4-yl } PCT/GB2008/003622

-oxazol i di n-2-one; 25

3-{1-[9-Et hyl -2-(1H i ndol - 4-yl ) -6-norphol i n-4-yl - 9H pu

rin-8-ylmethyl]-piperidin-4-yl}- oxazolidin-2-one;
4-yl}-azetidin-ZoRgi - 2- (1

N0 i no [ | I .

OB D R T P v
morphohn{éQyIEiﬂimunﬁe( 5-fluoro-1

o oMb o TR it s SR B R Mbifonn+
yl9lemF19 Et hyl - 2- (1H i ndol - 4- yI) 6- rmrphol i n-4-yl -9H-purin

8-yl methyl ] - pi peridin-4-yl } -
9-{9-Ethgd t2-¢A-flwaso l-ﬂofhhﬁ-mephcdm& v@ﬁanme%x@%hﬂm oxa-4,9-

08/ 003622 N {I
dlaza'Splf(%égﬁﬁl%F %Q ¥1 uor o- I Hi ndol - 4-yl ) - 6- nor phol i n- 4-yI -
9-[9- Etﬁﬁkzom{ {hdSl-Xﬂyﬂ)%‘GJﬂwri)hcﬂinpf—&l -9Hpuri-8tlInjethyl]-1-oxa-4,9-diaza-

N- net hyl - net hanesul f onam de; and the pharnaceutically
spiro[5 éb@éﬁ‘ia&b? 81%3|ts thereof. 5 7. A pharnaceuti cal
_ _ H) irel 1- . -'d- _4-
o BTG LG SAIP SR RIYIREEH Bl pieriane
carboxylmg:mlcﬁxmde,, a conpound as defi ned in any one of clains

2- (4[R5 oo FTRRL du R sherpholfrsan R Puria o Ry piperazin-

1-yl}-isbb@yri{@g or animal body by therapy. 10 9. A corrpound

as defined in any one of clains 1 to 6 for treating a
2-{(cis)eh- &a@eﬂ«af(seﬂwd&mdalrwl)f@nmmlatmﬂr%puum&yMethyll -2,6-
dlmeth)a- ! m_ ? Lan of behaviour associated with P13

|p|’1%§%z R % Sund as claimed in claim9 wherein
2-{(cis)t1f9- Eu@mq@h%ddl WDCB%mor;ﬂloﬁﬁlmtmpﬁﬁﬁI&ylﬁﬁtmpz 64dimethyl-

I mmune di sorders, cardi ovascul ar di sease, viral
piperazinnk-¥B+3c6tamifleif | anmat i on, et abol i snf endocri ne

d s I

2-(5)-L{ PR, GLARRH A G0 ABAL- LR ARR Sy
isopropyhpipbrazimelyfaacetamddgf a nedi camsnt for treati ng a

2- (- ER B G mdel-h3NGmemnea ot A B Ty v By Tk agiopy-

plperaZI:l'kZl fofsﬁ:e%ﬁﬁéd' ng to cI al m 11 wherein the nedi cament
1y r treating cancer, imune disorders,

9- EthyleQafld{ indab 4/ p6-mtirpleclised-yl8 [ 4i(tetralistro-pyran-4-yhipiparedin-d .
I th)ﬁﬁ%&bm ism endocrine function disorders and
yime W¥ftal disorders. 25 13. A nethod of treating a

4-[9-Etii1 D2 @S Budtd- IH-5iofl 8yl R nfdrpigb lint £1- 95w ied -y hed thy 196 Gdithethyl-
piperazifnl-J2n-g;1<|:; on

4-[9-Ethyl-2-( 1H—indol-4-y1)-6-morpholin-4-y1—9H-purin—8-ylmethyl]-6,6-dimethyl-piperazin—
2-one;
8-(2,2-Dimethyl-morpholin-4-ylmethyl)-9-ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-
yl-9H-purine;
9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-(3-morpholin-4-yl-azetidin-1-
ylmethyl)-9H-purine; '
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or behavi our associated with P13 ki nase, which nethod

conprises admnistering to a patient in need thereof
wa2eenpund as defined i n!¥ny one of clains 1 POI/6B2®8/003622

14. A nmethod according to claim13 wherein the di sease

or disorder is selected from cancer, inmmune

di sorders, cardi ovascul ar di sease, viral infection

9-Ethyli €| Frndel-#om)-6-mesphalor -y B d3denrpholin-4yharatidin- iivisethsh 9H-
purine; and neurol ogi cal disorders
9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(2,2,2-trifluoro-ethyl)-piperazin-1- |
ylmethyl]-9H-purine;
9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(2,2,2-trifluoro-ethyl)-piperazin-1-
ylmethyl]-9H-purine;
9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-8-(4-pyrazol-1-yl-piperidin-1-ylmethyl)-9H-
purine;

9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-(4-pyrazol-1-yl-piperidin-1-
ylmethyl)-9H-purine;

9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(1 H-pyrazol-3-yl)-piperidin-1-
ylmethyl]-9H-purine;

9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-8-[4-(1 H-pyrazol-3-yl)-piperidin-1-ylmethyl]-
9H-purine;

1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidine-4-
carboxylic acid,;
1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-4-methyl-
piperidine-4-carboxylic acid amide; '
4-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-
4-yl}-morpholin-3-one;

4-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperidin-4-yl} -
morpholin-3-one;
4-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-1-isopropyl-
piperazin-2-one; '
4-[9-Ethyl-2-(1H-indol-4-y1)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-1-isopropyl-piperazin-
2-one;
9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-8-[4-(tetrahydro-pyran-4-yl)-piperazin-
1-ylmethyl]-9H-purine;
8-[4-(1,1-Dioxo-hexahydro-1-thiopyran-4-yl)-piperazin-1-ylmethyl]-9-ethyl-2-(5-fluoro- 1 H-
indol-4-yl)-6-morpholin-4-yl-9H-purine;
8-[4-(1,1-Dioxo-hexahydro-1-thiopyran-4-yl)-piperazin-1-ylmethyl]-9-ethyl-2-(1 H-indol-4-
yl)-6-morpholin-4-yl-9H-purine;
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‘(R)—8-[9-Ethyl-2-( 1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-octahydro-
pyrazino[2,1-c][1,4]oxazine;
(R)-8-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl ]-
octahydro-pyrazino[2,1-c][1,4]oxazine;
(R)-8-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-
hexahydro-pyrazino[2,1-c][1,4]oxazin-4-one;
8-(2,2-Dimethyl-morpholin-4-ylmethyl)-9-ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-
purine;

8-[4-(1,1-Dioxothiomorpholin-4-yl)-piperidin- 1-ylmethyl]-9-ethyl-2-(5-fluoro-1 H-indol-4-
yl)-6-morpholin-4-yl-9H-purine;
8-[4-(1,1-Dioxothiomorpholin-4-yl)-piperidin-1-ylmethyl]-9-ethyl-2-(1 H-indol-4-yl)-6-
morpholin-4-yl-9H-purine;

1-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-yl} -
pyrrolidin-2-one;
8-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-2,8-diaza-
spiro[4.5]decan-1-one;
7-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-3-oxa-7,9-
diaza-bicyclo[3.3.1]nonane;
8-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-2,8-diaza-
spiro[4.5]decan-1-one;

1 '-[9-Ethy1-2-(5-ﬂuoro-1H—indo1-4-yl)-6-morpholin-4-y1-9H-purin-8-yhnethyl]-
[1,4']bipiperidinyl-2-one;

1'-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-[ 1,4 Tbipiperidiny]-2-
one;

1-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-
4-yl}-pyrrolidin-2-one;

2-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-azetidin-3-
ylamino}-2-methyl-propionamide;

2-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-azetidin-3-
ylamino}-2-methyl-propionamide;
2-{(S)-1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-
pyrrolidin-3-ylamino}-2-methyl-propionamide;
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2-({1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-azetidin-
3-yl}-methyl-amino)-2-methyl-propionamide;
2-{4-[2-(5-Fluoro-1H-indol-4-yl)-9-methyl-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-
piperazin-1-yl}-isobutyramide;
2-{4-[2-(1H-Indol-4-yl)-9-methyl-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperazin-1-yl} -
isobutyramide;
(R)-8-[2-(1H-Indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-octahydro-pyrazino[2,1-
c][1,4]oxazine;
2-{4-[2-(5-Fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperazin-1-yl} -
isobutyramide;

2-{4-[2-(1 H-Indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperazin-1-yl}-
isobutyramide; |

2-({1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-azetidin-
3-yl}-methyl-amino)-2-methyl-propionamide;

2-({1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl}-azetidin-3-yl} -
methyl-amino)-2-methyl-propionamide; |
2-{4-[2-(5-Fluoro-1H-indol-4-y1)-9-(2-hydroxy-ethyl)-6-morpholin-4-yl-9H-purin-8-
ylmethyl]-piperazin-1-yl}-isobutyramide;

{1-[2-(1 H-Indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-yl} -dimethyl-
amine; ,
{1-[2-(5-Fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperidin-4-yl} -
dimethyl-amine;
3-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperidin-
4-yl}-oxazolidin-2-one;

3-{1-[9-Ethyl-2-(1 H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-piperidin-4-yl} -
oxazolidin-2-one;

1-[9-Ethyl-2-(1H-indol-4-y1)-6-morpholin-4-yl-9 H-purin-8-ylmethyl] -4-morpholin-4;yl-
piperidine-4-carboxylic acid amide;
1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9 H-purin-8-ylmethyl]-4-morpholin-
4-yl-piperidine-4-carboxylic acid;
N-{1-[9-Ethyl-2-(1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperidin-4-yl} -N-

methyl-methanesulfonamide; and
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N-{1-[9-Ethyl-2-(5-fluoro-1H-indol-4-yl)-6-morpholin-4-yl-9H-purin-8-ylmethyl]-piperidin-
4-yl}-N-methyl-methanesulfonamide;

and the pharmaceutically acceptable salts thereof.

7. A pharmaceutical composition which comprises a pharmaceutically acceptable carrier

or diluent and, as an active ingredient, a compound as defined in any one of claims 1 to 6.

8. A compound as defined in any one of claims 1 to 6 for use in a method of medical

treatment of the human or animal body by therapy.

9. A compound as defined in any one of claims 1 to 6 for treating a disease or disorder

arising from abnormal cell growth, function or behaviour associated with PI3 kinase.

10. A compound as claimed in claim 9 wherein the disease or disorder is selected from
cancer, immune disorders, cardiovascular disease, viral infection, inflammation,

metabolism/endocrine function disorders and neurological disorders.

11.  Use of a compound as defined in any one of claims 1 to 6 in the manufacture of a
medicament for treating a disease or disorder arising from abnormal cell growth, function or

behaviour associated with PI3 kinase.

12.  Use according to claim 11 wherein the medicament is for treating cancer, immune
disorders, cardiovascular disease, viral infection, inflammation, metabolism/endocrine

function disorders and neurological disorders.

13. A method of treating a disease or disorder arising from abnormal cell growth, function
or behaviour associated with PI3 kinase, which method comprises administering to a patient

in need thereof a compound as defined in any one of claims 1 to 6.

14. A method according to claim 13 wherein the disease or disorder is selected from
cancer, immune disorders, cardiovascular disease, viral infection, inflammation,

metabolism/endocrine function disorders and neurological disorders



