7132171 A1 I OO 0O A

7

=
—

Fused pyrim dines of formula (I): wherein A represents
a thiophene or furan ring; nis 0, 1 or 2; RLis a
group of formula: wherein mis O or 1; R30 is H or
(120INTEBN SITRYAL AIFBLItambmHImmD UNDgE THE PATGNT [COOIRERATIQN DREATY (PCT)
to which they are attache - or 6- nenbered
19) V@it Inteltectdal rganiagio ‘, i i
(19 Vomaeodkort ey n AT |'J|tmlmﬁ[ttit@|uw@[|m[uttm g
N S and O which may be N&@e¥ to a benzene ring
@ HiLaternpdonalRublication Bated or P@pt i tut éf) tmt‘}nealgzbl on Number
Znovembes 200793112087} he other is a 5-V§ 171 Al

Il% naHon:al'ltlﬁgan %as Ci; %I nl ng het er OC lIL C Q Cals arv e er
o Ity oogettla%mp pouhi ch 12 e KR n‘@ @o'érMP -
cmmmm mﬁmﬁtmON cont §| n| ngy %etho( eés gS” it e for ever

group as defl ned above; D! jéa WCAb AG, AL, AM,

21) IntespptiopalAppliggtiop Numbesy 4 | nq% n| tr og’%ﬁ,&aﬂ “’Qf’%g”;%ﬁngflé ROBW 8Y, BZ, CA, CH.
¥ét ed f a0 0w Or, IV, e OF. DK, WAIDZNEC, BE, BG, ES,

addi ti onal het er oat GHE*°YE
(22) Ti@drRAU$hal infDAE C Y C NG 2007 0oy} | ¢ andsBaaD.¢l, Gis GM, GT, HN, HR, HU, ID, IL, IN,
unsubstituted or substituted; andISFEBKFsKCSEMe‘@t @BKthWA LC, LK, LR,

(25) FiiggLagguggtoup of the fol | ovir#liy f or %% uﬁgﬁ g e N
26 PG LLLAG WhT ch Ts unsubsti tut 9& s d@ﬁtﬁeﬂtﬁgé‘ sl}L UM N
Zis selected fromH, - AfWN. ZA, ZM, ZW.

(30) P APgF OH, CF3 20H, % %ﬂs‘é g V%% dicated
e rwise indicated, for eve
(lpg(;('?j N(R) 2, 06 (%f%t gB ) f{iﬂaz ps gj)aégulable) ARIPO (BW, GIr{y
(71) ApFHEAD %R)zﬂde;ignm%&@) exl3R, z_mﬂﬁ( O N(&) ke, (Nmwhalz0gespasndsz, 1z, UG, zum,

RAMER LIveiTED giBrGER AT BuingiGmiARdep e nderw)| Biragl(£¢.tAg0B Y K@ KZHID, RU, T1, TM),

smh wksairel@yl INCEB: C10 cycl oal kyl TamdemAEbEg, I CY cz, DE DK, BE, ES, F,

(72) Inventor er ed ar yl or heteroar yl grllﬁu @@v\gﬁiﬁ) PI l\ég (1;/[(? (I;IIL(?I\E
(75) IIHEL% ﬁ%hcﬁlm &d u9LsUBRIdlowEd, m '051 ]@ xln%e D.TG).
Irfna 0%, [MU/GR R b57ap e lcRkORENE, SPLAUP whi ch cont ai ns
BOKshid ST 4V (TB). FODGEA RO UBCHEGE; 0} 14} di ti onaI

9ﬁeltue<|m@latnowu@sél0aht %eeksffnr« ém ®land Sg %Q) ’QPO”

B h he | Bhe limit for amending the
A b e z: 1& @ $hi ch Jla%ns%@“bﬁtréplxbyﬁz@dm % event of receipt of
rolbs “gg;g%;)ﬁé %gr‘rﬁiﬂn o AV 5 CONMpmiesinAg a benzene ring
Bﬁhtl WRBT I AT HOSeph bsparwtze%gc@nqnergttrm,,ons refer o the "Guid
[@@eﬂ] 350 B@kiRBInekORE, WouB M PiIrAS 1deole R G0 ARV B brer@ihs tahYBaring at the begin-
smhaamnm)eutl cal | y accept abl e sakhitg o hereaf ihavehatl iGeitey
as inhibitors of PBK and may thus be used to treat

(54) Thb: PEABRSCEANT Adicosirdenss ari sing from abnormal cell
growt h, function or behaviour associated with PI3
ki nase such as cancer, inmune disorders,
car di ovascul ar fdi sease, viral infection, inflanmmation,
met abol i sm endgcyi ne disorders and neurol ogi ”:
) Ca

di sor der®»—Pk cegses for sygthe@t %l ng the cg
are al so descrivged o (n

(57) Abstract: Fused pyrimidins%s of formula (I): Wherei4n A regresents a thiophene or furan ring; nis 0, 1 or 2; R isa group of
formula: wherein m is 0 or 1; R™ is H or C;-Cg alkyl; R and R form, together with the N atom to which they are attached, a 5-
or 6- membered saturated N-containing heterocyclic group which includes 0 or 1 additional heteroatoms selected from N, S and
O, which may be fused to a benzene ring and which is unsubstituted or substituted; or one of R4 and RS is alkyl and the other is
a 5- or 6-membered saturated N-containing heterocyclic group as defined above or an alkyl group which is substituted by a 5- or
6-membered saturated N-containing heterocyclic group as defined above; R is a heteroaryl group which contains IS 2, 3 or 4 ring
nitrogen atoms and 0,1 or 2 additional heteroatoms selected from O, N and S, which group is monocyclic or bicyclic and which is
unsubstituted or substituted; and R3 is selected from: (a) a group of the following formula: wherein B is a phenyl ring which is
unsubstituted or substituted and Z is selected from H, -OR, -SR, CH20OR, -CO,R, CF,0H, CH(CF5)OH, C(CF5),0H, -(CH;),OR,
- (CH,){NR,, -C(O)N(R),, -NR,, -NRC(O)R, -8(0),N(R),, -OC(O)R, OC(O)N(R),, - NRS(O) R, -RC(O)N(R),, CN, halogen and
-NO,, wherein each R is independently selected from H, C;-Cg alkyl, C; - C;o cycloalkyl and a 5- to 12-membered aryl or heteroaryl
the group being unsubstituted or substituted, m is 1 or 2 and q is 0, 1 or 2; (b) a heteroaryl group which contains 1, 2, 3 or 4
ring nitrogen atoms and 0, 1 or 2 additional heteroatoms selected from O and S, which group is monocyclic or bicyclic and which is
unsubstituted or substituted; and (c¢) a group comprising a benzene ring which is unsubstituted or substituted and which is fused to a
heteroaryl group as defined above; and the pharmaceutically acceptable salt thereof have activity as inhibitors of PBK and may thus
be used to treat diseases and disorders arising from abnormal cell growth, function or behaviour associated with PI3 kinase such as
cancer, immune disorders, cardiovascular disease, viral infection, inflammation, metabolism/endocrine disorders and neurological
disorders. Processes for synthesizing the compounds are also described.
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