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PHARVMACEUTI CAL COMPOUNDS Fi el d of the Invention The
present invention relates to pyrimdine derivatives

w@pehehi@Br use as i nhibitors of phosphati dyl i nBST/GBR005/004129

3- ki nase (PI3K). Background to the Invention
Phosphati dylinositol (hereimafter abbreviated as "PI")
is one of a nunber of phospholipids found in cell

menbranes. In recent years it has becone clear that Pl
ol ays an | npor PAARMAGEUATCAT GOMPOUNDS | gnal
transduction. In the late 1980s, a PD ki nase (P13K)
was found to be an enzyne whi ch phosphoryl ates the
Heldadithé Diveatiohhe i nositol ring of
phosphatidylinositol (D. Whitnman et al, 1988, Nature,
332, T presen igkention rellateg thRyTiyiding feriyativeg ang thear yge as
nclarified that a
lgggﬁlo? Eﬁ%ﬁ;ﬁatuﬁ)ﬁygg{sﬂg?@%ggen "in PI3K Each
subtype has its own nmechanismfor regulating activity.

Thiee @! or c: assis of PBKs have been identified on
to 108 vitro substrate specificity (B.
Vanh a?&%?h&ﬁ@hnés?t%?(he?&ﬁif@r LbbrBligled a§0PF') %%ne %@ £ humber of

Substrates for cl ass PDKs are PI, PI 4-phosphate
phPsphpjipisa doumd in cell memmm@h dnageqept ye(atl& B h@phecomeataar that PI

Al o O el i GG SR Rrn Al Ton k. 206

KGha3s SPIBK) RRKSouindab bean BRt§mie Whith @ho@hbrﬂlat@lhambo@ltion of the
5 subty ich transmt signals fromt

TR R VT Aoy U DL S B R AR P Y
| Og Sﬁggly‘?% %&%ﬁé’iﬂl c%qls1ka¥re§ tcﬁogﬁ ?fngierla(ﬁg ,qult 15100 ﬁ{)\g rbeen

Pl and known as su tes or cl ass
chRibeed tigit agdurhlityRDIKsbtypes| anel preRBDIKITCPBK . Eabh arlﬁy;ﬁﬂgas its own

ty. whi ch are. characterized b
ERANRE Tor FEE RS i e Fiaior el o P L i eiba G deptified
o%%bés‘ﬁs (ﬁithﬁf‘bb’wtrb Ruibdh@teR? s%mﬁb@ W%nhﬁ&@bt‘bleél@ '{39d7aTrend in
subt ype has been nost extensively investigated t

Riek &ci, m926t7hrselbstsajtﬂ fpp elgsolf PIéKagee l?Iath%@hhmhetedBMPé and PI
£ RSBl IR, ORI YPAEL b B B
Ia and class Ib, in terms of their activation mechanism. Class Ia PI3Ks include PI3K
p110a, p110f and p1106 subtypes, which transmit signals from tyrosine kinase-
coupled receptors. Class Ib PI3K includes a p110y subtype activated by a G protein-
coupled receptor. PI and PI(4)P are known as substrates for class II PI3Ks. Class II
PI3Ks include PI3K C20, C2f and C2y subtypes, which are characterized by
containing C2 domains at the C terminus. The substrate for class III PI3Ks is PI only.
In the PI3K subtypes, the class Ia subtype has been most extensively
investigated 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



contain SH2 donmains and bind to tyrosine residues
phosphoryl ated by growh factor receptors with a

w0 y006ide1 ki nase activity or oncogene product SPCT/GB2005/004129
t her ebyi nduci ng the PDK activity of the pi 10
catal ytic subunit which phogphorylates its lipid
substrate. Thus, the class |la subtypes are consi dered
to be associated with cell proliferation and
lmhlcmgnbg BIKs acgivityof 011?/1118 848Blytiesuburhiewhigh phespherydates its

oa atjve ave_act i
e SR R P O 1 S RSl Lo SR b con
pgglqaahonmmioggneg,be I nvention It has now been found
that a novel class of fusedprrl m di_ ne conpounds_ are

5 ef f ed¥VDVH/Q83HPGessFiBeso series Rt ¢andansed ligterqagyd derivatives which
he
i S %ﬁ“ﬁéﬁﬁ*@h?ﬁéﬂr‘éﬁsass gl
class Ib, in particul ar for the P 1 1 OGoc subtype.
Accordingly, the present invention provides a conpound
W&E‘Q—E&&d—%yri m dine of formula (1): wherein A
repr ‘?tsl%tn%\xﬁbete 'f&Hﬂecﬂﬁ aq{ovfeyé'lés@ ofif3d pgnfn?dxﬁe %rg%ounﬁs are

is a group of fornula: wherein mis O
10 eﬁﬁect@alﬁmbabﬂs)df PRK auiidh dreg-tibe physiaoghernisal amdtphatmhasokinetic

{ to..which th . { 5- - d.
reeT S B rermRsray g Rl pgyen el B e s 15,
ﬁaﬁ&h}a@@&tﬁep[l(ﬂa afbgjdel onal heteroatoms sel ected from

and O, which may be fused to a benzene ring and

vx,hl cchgrdmgmbbﬂ: pitesng chventisuprovides & eompoundowhichis F¥nsed
and the other is a 5- or 6-nenbered

al k
Péfa{’ﬁ&?&w fol@&%’r@al ning heterocyclic group as defined

15 above or an al kyl group which is substituted by a 5-
or 6-nenbered saturated Ncontai ning

@

wherein
A represents a thiophene or furan ring;
nis 1 or2;
20 R'is agroup of formula:
R4\ 30
5 N-(CHR™)-

wherein
misOorl;

R*isHor C,-Cg alkyl;
25
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het erocyclic group as defined above; R2 is sel ected

from (a) RO -N R wherein R6 and R7 form together
wowdaok/otdegl ni t rogen atomto which they are attaediedB2@5/004129

nor phol i ne, thionorpholine, piperidine, piperazine,

oxazepane or thiazepane group which is unsubstituted

R’ranﬁqg\sl\tﬁllrﬁ}{&%gﬁer%ﬂx b %\Ieéﬁ’&%r €4 Qhich tﬁe}?arg:%fta%d,ae{ Kydrgne

chai n i ch nt al ns, t ween consti t'uent car bon atons
némbpdred sdtvarated Arddrsainang heteroayclidb gtdupevidsh wludes0 ohhi n,

r het er oat o selec fro . N an d ich
PR GHE B TS P Ero LT L, Shigh ssgoi s Tuse iR Sobfede
rfg0ihR WHIRIER unSubdNRdisdr subdiRGte @ orDuB oF R B ®R? isAlkyd and the
pharmaceutically acceptable salt thereof. Detailed

ofess 69 4 Pt orgnmembeted shtuvased Nenontpindng hétorohiels sspurf ay defined

ing A in f.orml a, . adont i ther of {h
oo i ep iRk s REGR Ra a5 s S mbserb Syt
coftaiing hdierobulRn@dub a-defihey sboviedi nes and

furano[ 3, 2-d] pyrim dines of the followi ng fornula (Ia)
Rygs s@leqtechieme t hi eno[ 2, 3-d] pyri mi di nes and

furart 2,3-d]pyrimdines of the follow ng fornula
(Ib): erein each of RL to R3 and n is as defined
above and X is S or O hi formulgé (1), the group or
groups R1L , which are the sa or different in a given
compound when n is 2, may beée bonded to either or both
of the two available ring positi%ns on the thiophene
or furan ring A. Referring to structures (la) and (Ib)

wherein R® and R form, together with the nitrogen atom to which they are
attached, a morpholine, thiomorpholine, piperidine, piperazine, oxazepane or

thiazepane group which is unsubstituted or substituted; and

(b)

N\

&)

wherein Y is a C; — C4 alkylene chain which contains, between constituent
carbon atoms of the chain and/or at one or both ends of the chain, 1 or 2
heteroatoms selected from O, N and S, and which is unsubstituted or
substituted;

and R’ is an indazole group which is unsubstituted or substituted;

or a pharmaceutically acceptable salt thereof.

Detailed description of the Invention

The thiophene or furan ring A in formula (I) adopts either of the two
available regiochemical orientations. Formula (I) thus covers the thieno[3,2-

d]pyrimidines and furano[3,2-d]pyrimidines of the following formula (Ia) as well as
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above, therefore, when nis 1 the furan or thiophene
ring i s nono-substituted by Rl at the 2-position or
WO b@oB4esi ti on. When n is 2, the thiophene orPETIGBR005/004129
ring is disubstituted by RL at positions 2 and 3. As
specified herein, an al kyl group Is a straight or
branched chai n saturated hydrocarbon radical which is
unsubstituted or substituted. Typically it is CG-C 20
i thhého[ZfﬁlgPyﬁﬁhd’iﬁ@sear@ fufano@, Rl jpytimidined o Behe @uo@l@g formula
C4 al kyl, for exanple nmet hyl , ethyl,
Ub)propyl n-propyl, t-butyl, s-butyl or n-butyl. It
may al so be pentyl, hexyl , heptyl, octyl and the
various branched chain isoners thereof. Wen an al kyl
group is substitute?git typically bears one,or nore
substituents R20 selected from hal ogen, al Kpxy,
car bocycl yl ap- o\ 6- menber ed saturat ed ont ai ni ng
het er ocycl(re), as Nefined ab@®/, >
nitro, NR2 - 4|C( R -CH2OR S
-S(O 1INR2, - O NR 2, -NRS
2 and - CONR2, whereln each Ris H, unsubstituted al kyl
or C3-Ci 0 cycloalkyl(Iand mis 1 or 2. Typicéb)y R20
is selected frog1halogen al koxy, carbocyclyl, a 5- or
whereineedsBod R' saRlend v i Mﬁn@@mhﬂvngnﬁ&leﬁmﬁ,l ic group

oher B BRIt e o Bt VL P e ey 2

gbRA¢Em whét 2 BlaylbemBiiddiEro citBér dribotiedifle tWo available
haI oal kyl group or a group -al k- N(R4)(R5) wherein alk

ripg paﬁtlamsm ‘é\ﬁ éhiepheng o fiarrdng Ad RefSriing to, stiugigeasi ) ang (Th)
%%‘%éﬁloer e I'}’\@isclhtclj'k An 8 &11 teﬁ‘é: ﬂﬁgls rﬁor?o 1905t1tuted by R! at

tur at e con |ng erocyc I'C grou
thmfﬁ-pdssiﬁiménmes position. IWaekah i thé thivghernoat faras gy iedi-ed

ram and O . whjich y be fused to a benzene ring
EFW%%%ﬁk'QWEﬁ§@B§#PP%SSd or substituted. More
t ;’?' %@lsbé’mﬁéd héteifl, APAIRA éféfﬁp e ra%%lg‘ﬁf orfbrahhidl chﬁh l§atm(alféd

wherein alk is an alkyl ene chain and R4
hydroeqrberorpdidabwhightihunsubstitutad om;ltb@tlmmdc ﬂfyplhaij/y mseC1 Czo
ﬁ‘@ ?rolgékrllqe (,5 ngﬁacygssugﬁ) aerdCG a C4 al?cop%oar e%rrlllgle

methyl, ethyl, i-propyl, n-propyl, t-butyl, s-butyl or n-butyl. It may also be pentyl,

hexyl, heptyl, octyl and the various branched chain isomers thereof.

When an alkyl group is substituted it typically bears one or more substituents
R¥ selected from halogen, alkoxy, carbocyclyl, a 5- or 6-membered saturated N-
containing heterocyclic group as defined above, OH, SR, CN, nitro, NR, -COOR,
-C(O)R, -CH;0R, S(O)nR , -NRC(O)R, -S(O)mNR;, -OC(O)R, -OC(O)NR,,
-NRS(O)mR, -NRC(O)NR; and -CONR;, wherein each R is H, unsubstituted alkyl
or C3-Cjp cycloalkyl and m is 1 or 2.

Typically R is selected from halogen, alkoxy, carbocyclyl, a 5- or 6-
membered saturated N-containing heterocyclic group as defined above, OH, CN,
NR;, -COOR and -CONR;, wherein each R is H or unsubstituted alkyl as defined

above.
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defi ned above. An al kyl ene group i s unsubstituted or

substituted, straight or branched chai n saturated
waleooalogBl hydr ocar bon group. Typically it is QlergB2005/004129

al kyl ene, for instance C -C al kylene. Preferably it is

G -C4 al kyl ene, for exanpl e.{2-C al kyl ene, such as

net hyl ene, ethylene, i-propyl ene, n-propyl ene,

t-butylene s-butyl ene or n-butylene. It may al so be

Pent X, SN SHN) BAS heNFRIHUERS,: o REOMLANGANG 4 BBup —aiic

varlous ranc arh 1soners’ thereot.

N(RRYR&Nehgeiaufk isanalibgdnetchhiadnd IR4 iaﬁd Ry pored tbgether with the N
substituted by a group R2 as de d above or by . al kyl

Al hish Speoise FIHGERG bror SUBEPITES SBPIN GPAIRITR0
RRrAGHOBHuBRNEh intRhdey (61 badHiGHHP hE@roARr\RIR R ot ROl

or subst strai ght or branched chain hydrocarbon
and @, sdlichhimey he fisré toz berzere vhogiixidewhich dsunstygsitatad by i t

is C2- | k | . f C2-C6 al k I :

SAPGTeS ORGP Calut e BRI LERLEAG  eBbraleyR IOk BRerin
AR anlak8MeHe c%ﬁuﬁd uﬁ 2Bl RS b k@sbttick with thy N &6ty which they

substituted by a g«fs; R20 as defi ned above or by

azg atjAchethiach or §- mmgleﬁy atyreted Noeordipang hetpreqychy geougrasup

f| ned above. An al kynyl group is an
djﬁgﬁcga} uted or substituted, straight or branched

chai mihyiylefapgioap iy @dubaituteder n@smueedostramft @r thranphhed chain
bonds, Typlcally it is C2-C al kyn nst ance

o f
sgjglrw (éqvklym}}ydr N0y h’g, allyﬁel i§ Iﬁ’ ,{?ﬂr al{sylelgpu tf?,rﬁwtance
I
QUEEHERS U BILAE, 3 gRYRRG oY LEtal Gy T B R, s as
mfttkyllenag\lﬁthylemeﬂ -propylbsd, mtprbmdermr; t-butlytene f sibwylleby oan{qutyllmxe
A hal k I I
tEu ga L asrs frod Tssisae Reusbreyar B b fie Pictsdnched

chalhqgﬁﬁbrgnﬁ%f Whenahe aﬁylen@gxroh?hmmytmeamu r@ypléa@ry
instance triflu {onet or | uor ohex . Ahal ogen

snbstém@ by agroup Rioek deﬁnedrabﬁvm@r oyt alk)ddvlneh is|ynsybstituted or
ST SR Bl p 2 oy ST ovp s

aI kOlen alkenyl group is an unsubstituted or substituted, straight or branched

chain hydrocarbon radical having one or more double bonds. Typically it is C,-Cs

alkenyl, for instance C,-Cs alkenyl, such as allyl, butenyl, butadienyl, pentenyl or

hexenyl. When the alkenyl group is substituted it is typically substituted by a group
20 35 defined above or by alkyl which is unsubstituted or substituted by a group R*

as defined above.

An alkynyl group is an unsubstituted or substituted, straight or branched
chain hydrocarbon radical having one or more triple bonds. Typically it is C,-Cg
alkynyl, for instance C,-C¢ alkynyl, such as ethynyl, propynyl or butynyl. When the
alkynyl group is substituted it is typically substituted by a group R as defined above
or by alkyl which is unsubstituted or substituted by a group R*® as defined above.
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for instance G -C4 al koxy, such as nethoxy, ethoxy,
I - propoxy, n-propoxy, t-butoxy, n-butoxy or s-butoxy.

wo ook@4aBBUbSt i t ut ed or substituted, for instaPCEGBR08/004129

group R20 as defined above or by al kyl which is
unsubstituted or substituteg.by a group R20 as defi ned
above. Typically it is substituted by carbocyclyl,

mor pholino, OH OCN, NR2, -COOR or -CONR2, wherein each

Ris %QP”F{@%&@ s\ aHta %Hﬁglas AEnflef 40364 sﬁgﬁgﬁgcrlﬁy one or

car bocyc romati c saturate

niis Ahlogead atdmgD ﬂtmhyl(ble Iaq:eﬂ;adh’aﬁqaghmp for igptantcy i fhedrdmethyl or
havig&froms to 10 carbon atonms. It may be a C -C8

PE?BP ¥t group, or C5-Gi 0 cycloal kyl group, for
I nst ﬁﬁogéﬁclk CRIARY, ﬂuo%YlE | 12B#in¢ or 1601k OR Sy Blcally bromine or

cycl ohexy cycl oheptyl or cyclooctyl. Altérnatively
iodineray be a cycl oal kenyl group, typically C -C8

Cyer RRAEMY erok s LA Biafea2ER, Hos himigally C:-Co alloxy,
feEb@RRNBAC e akbxy, GHEH RORiaIRNY, FHoxSY LhRPEXAT- %Bw)xy, Abutoxy,

car bocycl yl group may be unsubstituted or substituted,

nﬁ‘@}rtOX)h@tSa Xyt 3 upsubssitpedonsbganicdefor Mstanse by ajgyoup R”

Syt B R B AP Y B e
daﬁkm(abovﬁoﬂ‘mehlﬂmm is s(ilblstltGNd bNRﬁrbocWRTmrphoﬁmmH CN, NR;,
UG5, b LT e i B

hete &Eéfﬁ{)m)fé [ggi(r:b? 1¥‘@'fr18ﬁ‘-afd?ﬁzitié%§§1r@c[ oﬂurﬁgﬁkétécp&%ocychc

het er oat o rom N d O whi may be
hfydls)ealrbbn rmgbtepwelhsehwm@framoB tehli0otarban ateras bIs maythesdCos
selec ed from

t d
SHRRILERED. o Tsech B s ety R S BRI elgbuty
?é'lbﬁéﬁtyln@yclélfe‘igu b?&blhé;b%xl ofl| b@@@&@ﬁe ,Al%@m@@ﬂ@map dea

hi azepane nber ed sat urat ed

cyeloatenyl mrony, n@a@ila@&a WC@ﬂlk@pylabrMameaylaw@%

cgylgﬁ%)le{lg ?clbl]iefx 316}1%1 }%ﬁ%hggfﬁ%g%élél%&) 5123%11 &&?oog{engpére

cyylpoeradibiyylDW darescy2lys glosip lniayemtmsu%ﬁmtaabﬂ substltuted for
thesubstituents are_sel ected fron1a|k

lﬂﬁﬁ%E@b'latﬁﬁ?%Ro ras §gfiagd abgyear wliaswh% ilsclrnSP%stltuted or
Sygﬁﬁt‘?&b& _Hgﬁg.\pggzazag bR EhddUtede. T)Jflll:i?ally 6 E{lbs}lhﬁslzd%)gﬁkoxy,

morpholino, OH, CN, NR;, -COOR or -CONR;, wherein each R is H or
unsubstituted alkyl as defined above.

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 is typically seiected from
morpholine, piperidine, piperazine, pyrrolidine, thiomorpholine, quinoline,
isoquinoline, diazepane, oxazepane and thiazepane.

When a 5- or 6-membered saturated N-containing heterocyclic group as
defined above is substituted it is typically substituted by one or more substituents, for

instance 1, 2 or 3 substituents, typically by 1 or 2 substituents. Typically the
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~alk-C(ONR2, -C(ONR2, -alk-Het, -N(R)-Het, -O Het,
“N(R -C(O-alk-OR, -C(O-NR)-alk-OR -alk-S(0 2R

wo bifoep4@Bk- OR, -alk-NR R', -N(R ")-S(O 2R S(E)PRB2005/004129

-alk-N(R)-al k-OR, -S(0O) 2-al k-OR, a second 5- or

6- menber ed saturated N-containing heterocyclic group
as defined above, a 5- or 67menbered N-containing

het eroaryl group which is unsubstituted or substltuted
and which may be fused to a benzene ring

substiRRts agsesqeiad) from gligyhrhich is g@zlbgptktempg sqmgtuted alkoxy

erel S
R 1 e R g Sinfed: Ry PG DIRTR SR DRCE G 4l OR,
-IRICEOPRRY,| -OINR, aslkcedti maek ECLO-HW) CNl(R)SCﬁO) -alk-OR,

unsubstituted or 'substitute Ris Hor alky or when

-E(D- Nl OR, arabk-BENeRd -NR)MIK-OR; -ty NRER ' NBHOtHEN:R,

(DL il NERE gﬁ(eﬁ%c%@ fiF Ok, 2ot Re g mephgrgd saturated

N%Brft?zhm'n he %MBEIQS @éﬁrﬁﬁlﬁﬁ&#é disedr 6-%?&151)69@4 ﬁ'—coﬂ&%mg

IS |ndepen ent kyl or al koxy;
hetlekwyl\&mwlmsh mmsb@ttntut@d emsubstityigh snd whu@dna)f be fused toa

i nstance
b B BRI SRy we=PB 30N o B e
~09-8k/ORS wiefein: @lk i6-afRIKYRIE dhdin @9 Aéfmediabgvd) ek erioarsy br 6-
group as defined herein, the said heterocyclic and

nisetbsredaN FPnighiRaeterentyl 2ioHR ab definedtherpin whichis insubstityted or

7 e
stheRited RS o MO A o i O BRI Y 1 i form.
t(fg@dleOw&thdhel\N iatdm, ssaturstet St ot 61-tr&d1ha:redsltﬁhshﬂahnﬂ@hbtémcyclic
pically selected fromtetrahydropyra

gf%@@aﬁyﬁve&t heresp yyhagh is upsybshrsdsy GP‘&W“&E‘H each of R’ and R" is

L N N e
siitianan feTast e dS I, NRQNOR, aF-a0t®-1aeinbersd bathiiataded it

may. be substituted by a_group R20 as defined above. . .
Cm}ﬁﬁm&ﬂ h%ﬂrpqng AN K ﬂ@ﬂl@e@dﬂ%@m 8ha Sofr ¢rgregbered N-containing

VSR S Sebeh ot 0T GRICHIL e P s
uﬁ&ibsmtede{rlsmlmtittabxbve or by alkyl which is

unsd %Sg -i, %_u (gre'}jm%{nbgrue Ssgtiu}al‘clft:de getgr%cyclic group which contains 1 or 2
heteroatoms selected from N, S and O and which is unsubstituted or substituted is
typically selected from tetrahydropyran, tetrahydrothiopyran, tetrahydrofuran and
tetrahydrothiofuran.

When a 5-, 6- or 7-membered saturated heterocyclic group which contains 1

or 2 heteroatoms selected from N, S and O is substituted it may be substituted by a
group R? as defined above. Typically it is substituted by one or more substituents
selected from alkyl as defined above which is unsubstituted or substituted, for
instance by R as defined above or by alkyl which is unsubstituted or substituted by
a group R? as defined above, haloalkyl as defined above, alkoxy as defined above

which is unsubstituted or substituted, halogen, hydroxy, CN, nitro, amino, oxo (=0),

and -NR'R" wherein each of R’ and R" is independently H or alkyl.
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a group R20 as defined above, hal oal kyl as defined
above, al koxy as defined above which is unsubstituted

woroosob®Bi t ut ed, hal ogen, hydroxy, CN, nitro, POT/GB2005/004129

oxo (=0), and -NR R' wherein each of R and R' is
i ndependently H or al kyl . Awyeteroaryl group is a
heteroaryl group which contains 1, 2, 3 or 4 ring

nitrogen atoms and 0, 1 or 2 additional heteroatons
selected fromQO .N

whi ch
b1 cybhiieroang HRTpdne Peery e yiER B Bad e Ll |
nith%geh%&hﬁ@%ﬂ&/o q 012 afdgnile%am?a%%smsﬂls élB&ed EsAND] NandS, azhlch

eroaryl group include p grrole pyrazol e, trlazole
growt usamﬂoeychcmidvm)AChSZ ancdhwhieh lisynsibgitiied 25 pubstiiess Hiie,

tylplc;gf)y aiytael 8 rin E?reg n8ﬁ géxaﬁ)nj: 1e8 f a he&eroargl gro% 1n(§lude pyrrole,

yl?é&'bled tritz3teQtetrakdle dadQbR, thlaz%iegl ishﬂﬁlmieb eraiold, dmmduzmiﬁe
ben2|n1dazole benzot hi azol e, benzot hi adi

mé@lp,nsmnqi@e h%‘dd\Yﬂﬁb}rﬁdﬁbZ-oaglprygggqer%gne, yng‘%le pyridin-3-ol,
"‘B%Zﬂﬁ‘:? P&‘ f&cﬂb WJ% zxma{}gf&% A7arinens1e, bBAAaaRRYE, | di ne,

dazine. pyrazine and isatin groups.
beﬁz&hﬁﬁraedlegqqaﬁqﬂheslsothomm quidexadine, pwmmWndWr azol e

and tetrazol e groups., These
anyAeREa%ql wefl%dm&{azgﬁﬁsdew av%*a‘g‘{‘ ?’W@% 8&“‘6&5‘6 And isatin
h
o558, PAERSELIA M LA, pat gl oy

Tla%segmupﬁ\nﬁa/ b@mnalhmm@@ir cgcsubstwﬂd Jphingignesdhies gepup R™ as
| C
P%&‘gﬂ E QP? ar}r}ae%lfyg %uB%H, Isfaﬁupe%rbq‘)%?lgs?g}tg@b%ﬁ uglR as

d&ﬁkagaméa |ndazole thi azol e, isothiazole, oxazole
| sooxazol e, indole, isoindole,

di hydirSoof hdaemberesh i coplainipg h@el?ma’i érouawhie#} ay be

di
oB 4 gl e Gu3aepl St UGS gl ke
te&@idl@hilldbﬁold gﬁmulmmbﬂm&,olaquxmieaispnmzole indole, 1somdole, 1,3-
yrazol opyri | i o m. i di
BRSPS 1E 3% BOPUESE) L00RE: (T REauT | IS
%& xﬁfdQ?Jl&lle %&ﬁﬁhda%olé%&btmtzsl@ lbénz%ifhdt&ofeu@&hblﬁrl& ed

as defined above or by alkyl which is

1sugmnb)h;te| Qumemlalmle, surasioyuidig, fyingppeselnoredrydazepyidiag
apove

pyryﬂ}déréq pg;ngalzuﬁélanigﬁ)agﬁg{ Me8§ﬁ?hy§k%¥rﬁ%ryl Bso%p iS substituted it

may be substituted by a group R?? as defined above or by alkyl which is

unsubstituted or substituted by a group R as defined above.

InR', mis 0 or 1, typically 1. R¥ is typically H. R* and R’ typically form,
together with the N atom to which they are attached, a saturated N-containing
heterocyclic group selected from morpholine, thiomorpholine, piperidine, piperazine,
pyrrolidine, quinoline, isoquinoline, diazepane, oxazepane and thiazepane. The
heterocylic group formed by R* and R’ is unsubstituted or substituted, for instance by
one or more substituents selected from alkyl which is unsubstituted or substituted,
alkoxy which is unsubstituted or substituted, -N(R’"")-alk-OR, -alk-OR, -O-alk-OR, -
alk-C(O)NR;, -C(O)NRj, -alk-Het, -N(R)-Het, -O-Het, -N(R)-C(0)-alk-OR, -NR-
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together with the N atomto which they are attached, a
saturated N-containing heterocyclic group sel ected

wo caxmommsphol i ne, thionorpholine, piperidine, PCT/GB2005/004129
pi perazine, pyrrolidine, quinoline, isoquinoline,
di azepane, oxazepane and thi azepane. The heterocylic
group forned by R4 and R5 i¥-unsubstituted or
substituted, for instance by one or nore substituents
sel ect ed fron1a|ky| whi ch is unsubstituted or
S¢0RBY N (R edk-SED ) BxNRiabhORs -alinNRSBY' i, tNERY)-8¢0)2R, S(O)R",

Sﬁ{ﬁ@{gﬂ%@g -S§%M lél_mg:{ ’5H_81Ea é—ll(ﬁe%;%éd&%loht_ag?%@eteroaryl

d\l%@zhlﬁ( Q)uxﬁﬁ&n%d omgét@lt%ﬁam(ld Mi)ﬁ)ﬂ A 362%@98%%5 benzene

mglmwp;mﬁzkmxo(s@» BHNR: OFSQalkaNRz ansy  6- msrrbered

het er oary r nsub jtut
i RER " R by PRt R AR Bk s e
idnitEred 1AM aim A EMNEroafx gro(uF Q); defirlddNRAn whidhGE uasbsigid or
and - CO al k- OR, wherein: k is an al kyl ene chain as

selestituiedl Rolswhor alkyl, prowhernstwocgroups Rrgigthonded m& Sy anay g,
t%%glﬁe%%ﬁl%h Q&H ?g‘abﬁl@{ehlgegrg % 11g heteroc chc

stitu e or’ substituted or

gt grdefined lEérah@vlbandeﬂsﬁhsumtddt&)sumutfedr,rmh bﬁgemlell” is
with the N atom a saturated 5- or 6-nenbered

1Wmﬂ€atlhﬂﬂglkb{btﬁé¢lb@5b’e and:R’” ié@ldf}’b!é’h@éfli; Hesybgfetpted pr
ﬁg'stl?u%c} Yo SR bStl{){ él X basg 3r%1%gmb81%ﬁg %Iat% IgIgnd

dependean

cahthiningWtebeycsic lgi’@.tpb%tdeﬁﬂé(ﬁlﬁferah osd bS bt Bimﬁdi‘ﬁberécDN -containing
i nstance by CF3, NR2 or

helgraiF diesePmescishaFh hﬁsmht%leéﬁléég%qrwcg? e%f’pheégroaréffl grawgs being

r 6- member ed N-contai ni ng heteroaryl
ug%ﬁ%&geg Oégylsr%@[a%erel n, the said heterocyclic and

het efn#rydefgrdapsf B! eHe:tgs Lypmaﬂg tselealedeﬂomrpymdhmt ([fctrunmmce

In.this, definifion of. Rl .typica cted fr
DDA -He PYRR - KAt aNEs o D PRans TR, fighy oxigore.
iRKGEAIE BadBrhydzble, Bachiorvdiidieis uh&libdiaRAST shibsiitited. PHRZR 6ty

i soxazol e and t hi azol e, each of which is unsubstltuted

“alk” sutypically a emalghua@am:@ef {4 alkylene geoupy piorsallypigally Ci -
AL Bt G PR oL & P 2

- CH2 @Girldéiinition (a) of R? in formula (I), the ring formed by R® and R’ is typically
morpholine which is unsubstituted or substituted, for instance by a group R as
specified above. It may alternatively be a group selected from tetrahydropyran,
tetrahydrothiopyran, tetrahydrofuran and tetrahydrothiofuran, each of which is
unsubstituted or substituted, for instance, for instance by a group R* as specified
above. When the ring formed by R® and R’ is substituted it may be substituted on
either a ring heteroatom or a ring carbon atom, for instance by a group R as defined
above or by alkyl which is unsubstituted or substituted by a group R* as defined

above,
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In definition (a) of R2 in formula (1), the ring

formed by R6 and R7 is typically norpholine which is
waoin@dsdodt ut ed or substituted, for instance byrPer/gBoans/004129

R20 as specified above. It may alternatively be a

group selected fromtetrahyggopyran,

t et rahydr ot hi opyran, tetrahydrofuran and

t et rahydr ot hi of uran, each of which is unsubstituted or

subst] n §ﬁ98 C

as S&Iégl mggn ngo fk% en‘%‘1 ?l}en 1%%&%‘ R%res)ﬁgén(?éﬁ)b)gg'o
fordnss tigsthict Witk dhd darbmyatbms suwhich txtus adachad,ei stah.&atea 5¢,i6AQr 7-
het eroatom or _a ring .carbon at og&gfor i nstance by a

edhatergeyclis ringavhigtherrdaias 1 gy 2 Apterpatape eipcted from O, N
%%atwng{ %qln%bsﬁfﬁ*?éo‘bc; sugﬁglét@a Exagﬁ@uf%ﬁ%’% ?@t%roqgéﬁcq%’fjg

OVG Inition I'n for

uaadlkcjﬁl tetnahwil'@ymrr eqmahyﬁnﬁem kbgtra?(yﬁmthrspyrmn geitdhgdrm\hlbfuran
t he car to whic t t.ac

agd m°69 é’Fé‘-‘&OW@P %F‘B&gﬁcﬁ étltPﬁeHQt W&% o°'H %Htwgd
b¥ ok o2nla,eé ﬁib@ﬁ‘th% forlREhed] [ & Lbstituaitsl ssicafd vl ch

i's unsubstituted or substituted. Exanples of the

hlal@@em, 1 hadoalliyi gfor imstange trifbrorerstiylpmiraxsy, OH, CN, NR;, oxo
§ gp\(g{r %Ecﬁl% ﬁ’ac{aen‘l'(]x %%Cgltp% olﬁ)r(?:re%]wsm“{eﬁ alkyl as defined

ahesteerocycllc ring is substituted it is typically

substltut ed by one or nore substjtuents, for instanc
Te nflazols group jaibedernilinefdy is pBFbHEMg N sulzﬁtwpd If it

1%%%9%&39&' it 1(nfa§? 5? E%%Elﬂﬁ%&ﬂef AJW%@%Q&Y%&%#E@Q%E% group
4, svhiekedr ZumSﬂ]l@Md frarh €2R . aTHAOR, ?ﬁDﬂEfOE’i@H{ abH{CE;)Ohe
QAR E DRt 1 EEHOR ) Cre G yhefein FaohiECisddspendaalad patk

ah®Yy 96, lsé&bﬁtohé Bt %r@%b@ﬁkﬁe&g séTBdtEd ﬁymialé W&, Salkenyl
sel ected f romagroug wherein Z is selected from

atbsnylCEMOROCORR (Q)R( SR, 8@ MS?ERQCNC(O)R and CO2R,
TR Aeafe G Ad EPARITHE) B 68 foff 1901, Tymicapy. i

stbstiGutsd) hﬁé intabeN groﬁﬁ hmbadufeﬂ%m(b‘[&lj NH, 8t ydxo @bl i lone
al kynyl . OR SR, NR2.C(O R SCR SOPR,

eE@Qﬂl@em thﬂ@@ZRleﬁiﬂuszuhﬁﬂwféﬁ n each Ris
i nde Ebl% g'f!nﬁ)r R 35 k¥ lisosRAFLEAHM H§&o%léﬁyl(orqll

Typi ca I 2
hydroxyphenyl group. An isostere as used herein is a functional group which

possesses binding properties which are the same as, or similar to, the 3-

hydroxyphenyl or 4-hydroxyphenyl group in the context of the structure of formula
O.

In one embodiment the fused pyrimidine is of formula (Ic):

R?
SN
//k

N~ R

(R

wherein
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substituted, the indazole group is substituted by OH,
NH2 or an oxo group. In one enbodi nent the indazole
wW@r@dp44031 unsubstituted. The i ndazol e group R3PCEHGBR005/004129
i sostere of a 3-hydroxyphenyl or 4- hydroxyphenyl
group. An isostere as used KRerein is a functiona
gr oup mhich possesses binding properties which are the
same as, simlar to, the 3- hydroxyphenyl or
Bﬂ%%% p in the context of the structure

£¥Or%§¥ bd ?%Rgne enbodi nent the fused pyrimdi ne

tlsloﬁndornula (lc): whereinR2 and R3 are as defined

hove; and RL is a group of formula: wherein

‘FggH“Qr mnﬁﬂaand R5 forn1 together with the N atom
to which they are atta%ﬁ - or 6- nenbered
saturated N-containing

i C group which
includes 0 or 1 additi qﬁa’lﬁ%tom sel ected from

N, S and O and which is unsubstituted or substituted
whereine or nore substituents selected from al kyl which
i s unsubstituted or substituted, al koxy which is

WHQBshi tuted or substituted, -NR2, -N(R ")-al k-OR, -

ékll‘(ﬁg @&@t%}@uh %lf g %@t%@ﬁtﬁég}x@%acﬁeﬁ! KsHtle.
m@@)red\lﬁtla'latcd(ﬂ?pontadhklgﬂe@)@che gKoR?)-vdiidxl‘f fﬁlﬂ,;_desa(]) ke NR R’
b elspoips Sileict BB, SaniabieSH R By ipged or

sb@itﬂt!it@@b% bn@bOMBreNlb&tudrs 4MISthorh WU WRIChSY G§§u’b§t&thf%@i or
and which may be fused to a benzene ring, wherein al

silbstidwied, | aklsdxervehicthisiunsehstitiedd orsdbstitaed, -NBat -NR''9-dk- OR -
P8 A0 o FEROIED C D BRotipl ANl Qe NeR-
QO) KR, o (OYER-AMOR] télld@%oﬁ@tﬁ(ﬁ)@m—%ﬁ{,t&km R”, -NR"")-
S(O):R, S(O);R"", -alk-N(R)-alk-OR, -S(O),—alk-OR, and a 5- or 6-membered N-
containing heteroaryl group which is unsubstituted or substituted and which may be
fused to a benzene ring, wherein alk is an alkylene chain as defined above, Het is a
5- or 6-membered N-containing heteroaryl group as defined herein which is
unsubstituted or substituted, R is H or alkyl or when two groups R are bonded to N
they may form, together with the N atom, a saturated 5- or 6-membered N-containing
heterocyclic group as defined herein which is unsubstituted or substituted; each of R’
and R" is independently H, alkyl or alkoxy, and R"" is alkyl which is unsubstituted
or substituted, or one of R* and R is alkyl and the other is a 5- or 6-membered
saturated N-containing heterocyclic group as defined above, which is unsubstituted
or substituted as defined above, or an alkyl group which is substituted by a 5- or 6-
membered saturated N-containing heterocyclic group as defined above;
or a pharmaceutically acceptable salt thereof.

In formula (Ic) the moiety “alk” is typically a.straight-chain Ci - C4 alkylene
group, more typically C, — Cs alkylene, such as -CH,-, -CH,CH,, or -CH,CH,CH5-.
The heterocyclic group formed by R* and R®is typically selected from morpholine,
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they may form together with the N atom a saturated
5- or 6-nenbered N-containing heterocyclic group as

waledosnem3her ein which i s unsubstituted or subsp@t/GBeas/ 004129

each of R and R' is independently H, alkyl or al koxy,
and R" is alkyl which is unsubstituted or
substituted, or one of R4 and R5 is alkyl and the
other is a 5- or 6-nenbered saturated N containing

. i - i ned abov ich is. =
RS ERRE U pBer BB Ralt o PR R BB Shoficag dgfined
abloky| R gisayricaltyi mbrphslisa Bt ik t)yﬁ@dl%/% iBda2oleQrod which is
nmenper ed. sat urated N-contai ning heterocyclic group as
‘B’éf"i’srtl‘élﬁe%bove; or a pharmaceutically acceptable salt

t her ; I I: malky s typically
a st ?‘gji‘eaﬁcrb é(%glPIr?g8§9éﬁauﬁhg)§f{§§é§%¥lgﬂ%}%@F e typically
(1 H- Izl ey1) ent-msthyhpipsraziaH -tmeth {WHAGhiBrph6lin-4 GitaGEho[ 3,2-
(ﬁHZ-.mi The heterocyclic group forned by R4 and R5 is

9 [ cgllrfey sel ected from norphol i ne, pi peri di ne and

i[p€1TAZhdeol-838)P4 1ty Bth -';Hﬁﬁ'@_ .
?&ggt_i t ut eg as d_eﬁor%‘gu lgllk:)%\%lgt.h&%%@gtd{]ﬁ pI cgﬂ (‘);/ylmethyl]
PRA e~ 1 selfommg agid dimpthglamide; an i ndazol e group which is
@ﬂégg?}fggﬁoﬁgm}ggsﬁérgho in- -ay - ligﬁc’o[g,fZ-cﬁS nqyd?rg%-y?liletthgﬁ-
pre@dfh-ﬂr}dedrplﬁwltl,nM-gﬁnk&rag@g@yg- pi per aéi n-1-yl methyl) -
il SRt
44[2@H{']!lag%(hgla}élb%zmolyil;l?lggﬁ@-thieng[gé[cll]g]yrirlnindein-&ylmethyl]-
' . enok 8in2- i L i 0= 8- t hyl ] -

s U T S e T
{{142{(EH(Ih&BZIohdade-lmrpholim-lybt}ﬁeno[3,2-d]pyrimidin-6-y1methyl]-

hol i n-4-vyl -thi.enol 3 2-d rimdin-6-ylmethyl]-
p&eﬁaé}rgipﬁ-l\}f? ?fr?etilﬁ]ﬁﬁ‘cﬁﬁ%ﬁa?a- 4-y| - met hanone;
442L@HIntAdondaa - forpholifta YR tieno[3,2-d]pyrimidin-6- ;
ol - 4~ Y1 L h Bl 3 8201 byt Rl 2edlpyrimidinpyimethyl]
PHICHE ez} -ptrbax digrastddimiethydaniide;
(_%%:_I-thl-'; .

2 {@H{@h ﬁﬁl )ﬂg g)zflé%rpgc?lm-gf-_ykg%y(? -rr.lorphohn-4-y1-propane- 1-sulfonyl)-
ptpefazmnyyhethpn]eme{léis,augbwmidﬂl@I n-6-yl met hyl ] -

Ei ‘Z{ ‘ii n- 1-yl} - , -dinethyl-acetamde;

(2L Thdealidor - mophol -k thirop 32-dliprimiinedirethyl]-
pip@rifhP§ 1) 02dh Ben By bEBH M thyl-amine;

(3-{4-[2-(1 H-Indazol-4-yl)-4-morpho1in—4-y1-thieno[3,2-d]pyrimidin—6-ylmethyl]-
piperazine-1-sulfonyl}-propyl)-dimethyl-amine;
:2-{4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno [3,2-d]pyrimidin-6-ylmethyl]-
piperazin-1-yl}-2-methyl-propan-1-ol;
1'-[2-(lH-Indazol-4-yl)-4-morpho1in-4-yl-thien0[3,2-d]pyrimidin—6-y1methy1]-
[1,4'Ibipiperidinyl,
2-(1H-Indazol-4-y1)-4-morpholin-4-y1-6-(4-morpho1in-4-y1-piperidin—1-ylmethyl)-
thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-y1)-4-morpholin-4-y1-6-(4-pyrimidin-2-y1—piperazin-1-y1methyl)-
thieno[3,2-d]pyrimidine;
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pi perazi ne- 1l-carboxylic acid dinethylam de;
2-(1H I ndazol -4-yl)-4-nof holin-4-yl-6-[4-(3-nof

whodosn4d3y| - propane- 1-sul fonyl ) - pi perazin- PCT/GB2005/004129

1-yl nmethyl ] -thieno[3, 2-d] pyri m di ne;

{I-[2-(I HIndazol -4-yl)-4-np, f

hol i n-4-yl -thieno[ 3, 2-d] pyrimdin-6-yl methyl] -
pi peridin-4-yl} -(2-nethoxy-ethyl)-nethyl-am ne;

tiEits s bR St ot Rt s 2

dhjynﬁlléml-ﬁ’lyhlheth)tl] pipesdzi-poagy! ) - di met hyl - ani ne;

(I H 1 ndazol
6ﬂé1éwlwr@nylmﬁﬁh@ha1psrazmdf pjzﬂilfftbbrlb‘?r(lg -ipflapel- qu -4- nzorphol1n-4-
2- et hyl - propan- 1-ol; -[ 2-
yPihE’é?{o azo pyim}{lhin% no f %ol Ion 2 yl -t hi eno

2{(BH2Indazpymyr) d-lnlmrﬁhg'linm-tyhﬁl(]l-pybﬂth ]ybpipbﬂ@fri— Diyhirdthyl$- (
1H-I9 |)-4-mo f holin-4-yl-6-(4-
ﬂﬂ?ﬂﬂiﬁ pidin- 1-yl methyl)-

A A Sl A
yinitlelb lser@{ﬁjlﬂ}mmldme
2- (LI(IQIPE%/Z%{ gxo)[-}g n’z}{-pl)lol 1 SI(EI- tllugé:J - -yl-plpé/ragmfli-)r;ﬁ% ?l 'n

tmﬂrm i) shirimi@mg| et hyl | - p| perazi n- 2- one;
o opr opyl met hyl - erazin-I-ylmethyl)-2-(IHind

2*&%%1140403%1114&1 ﬁmdbﬁr(ﬂmet yirpipsrpandp gzt )4 morpltilined-yl-

I@Q%(ﬁ yl ) -4-nor pholin-4-yl-6-(4-pyridin-2-yl
th?epl)ll%%?g I’n- ?l él nmet hyl ) - thieno[ 3, 2-d] pyri m di ne;

24 ZII(HIhﬁaznl}a-M)) -4-fnoyphol-4vpl-elidbiyridifi- 2ty InGethy-pifer@zin-1t r i f |

%ﬂﬁwng%¥ﬂ$qrazm IyI nmet hyl ] - |
S SRS )
ylmeglgd}:qhmpb&Zﬂﬂwrmddml 4- yI ) - 6- (4- met hyl - pi per azi n-

2 %llxllnn?atzgwl )yl) 6- F;P §J thyli] fura1¥ qugﬁgl{)-piperazin-l-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidine-4-carboxylic acid amide;
2-(1H-Indazol-4-y1)-6-[4-(2-methoxy-1,1-dimethyl-ethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-y1)-6-[(3R,5S)-4-(2-methoxy-ethyl)-3,5-dimethyl-piperazin-1-
ylmethyl]-4-morpholin-4-yl-thieno[3,2-d]pyrimidine;
1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidine-4-carboxylic acid (2-methoxy-ethyl)-methyl-amide;
1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidine-4-carboxylic acid dimethylamide;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-pyridin-3-ylmethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
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3, 2-d] pyri m di ne;
2- (1H 1 ndazol -4-yl)-4-norpholin-4-yl-6-(4-pyridin-2-yl

waoredodapheopi per azi n- 1- PCT/GB2005/004129

yl met hyl ) -t hi eno[ 3, 2-d] pyri m di ne;

2- (1H-I ndazol - 4-yl ) -4-nmof 4.

hol i n-4-yl -6-(4-thiazol - 2-yl net hyl - pi perazi n- 1-
yl met hyl ) -t hi eno[ 3, 2-d] pyri m di ne;

12[5&1&- I ndafgl ﬁ%%&rxft&aﬁo}[ﬁ%&f—fﬂ@o@b-’dﬁ%ﬁﬂiﬁ%{-wyﬂ%ﬁyﬂ]) P

pfp@hﬂﬁle‘h 05Ibd)d3/ﬂ16@ab3nahﬁ]am)&et m di ne;
| H | ndazol

2h{4ru2r(3hL Wa%q1n4a4}5ﬁ3m%ra?%ngﬂﬂﬁﬂaﬁ?f’[é»zﬂ IRgimiin-6-yimethyl]-
e d am de;
Pl ER RS T oy -
) 2; {lln[dk(rrﬂt-]mylhzoémwm ﬂ-morpholaz-ﬁ{yl mlqu[éﬁk@]pynmm -6-ylmethyl]-
hol i n- 4- Ithlerl rimdin
PIPEraziy-| rﬁ%} s nethylyh lyYfBOI d](ug ?}"P&“(e‘?%t hoxy-et hyl)-3,5
2- @l‘fﬂ?ﬁdﬁﬂ)l @‘[yl)féeﬂ' le-tﬂeﬂhy/ [‘Htlﬁl\fcﬂzol 4~yIRéthyl)-piperazin-1-

hol'1 n-4 hi eno 2-d] pyri m_di ne;
y[m@ﬁﬂd%mombalmn ycl-tlypr)o[&lrdipf’nmldme

zlr;k?bleﬁldﬁﬁox )tﬂyéig g% %ﬁ%h}qllg)& &1 éjyﬁne%}}ﬂ Bﬁte%lrlf -ylmethyl}-4-
n{ mmlhﬁ?trhgéd@yjl 2dﬂmtrfmﬁﬂmr m de;
ndazo

lh{j‘l n2n<51r1 Wa%qh%ﬂbflsn@pa?lﬁyﬁwlam[é 2o lpgimiin-6-ylmethyl]-
pgj Fﬂ%& R}g} g}?&ﬁﬂf}?@f foPC' d di met hyl am de;
Gj@ldpﬂbp@'lméthﬁ— {14p2p1H- d1dazc8—4yymﬁét-lhyn‘php]llpéf)dZhlnn¢[9IZHE'[ hyl

- 1his , 2= yri.m dj ne; .

gy gl Pl o oneP LAty D PHrnol 3, 2- d) p
6Y['21' (m E:{hyl ﬁnﬁékﬂ?&%ﬁ)ﬁhﬂyi pRIpRBLiskraAn 4= AR NYL-(1H-sdabol-4-y1)-
42n{>lzph[>12n 6+}{-¥I=tllllnm[2@kd]nylymdmﬁ,rror phol i n-4-yl -t hi eno[ 3, 2-

d(l{%fiﬁ q'ﬂ%lg Bﬁf‘ 3? zﬁﬁﬂa‘l Y“feﬂ%? 1§80 Brobyl) Wigerazin-1-ylmethyl]-4-

n{cﬂ'plﬁcﬁnﬁibﬂwptd‘}}fw{mldﬂwmrphol i n-4- yI t hi eno[ 3, 2- d]

rimdin-6 erazin

B binanoh ey mgsbbsy v gpn(.3-dfpsrimidin b-yithethyl)-
ARl LB v
2-(1H-Indazol-4-yl)-6-[4-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-y1}-methanol;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-pyridin-4-ylmethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-[4-(6-methyl-pyridin-2-ylmethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-[4-(4-methyl-thiazol-2-ylmethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno(3,2-d]pyrimidine;



yl met hyl ] - 4- nor phol i n-4-yl -t hi eno[ 3, 2-d] pyri m di ne;
2- (I H1ndazol -4-yl)-6-[4-(5-net hyl -i soxazol - 3-yl net hyl
WO 2@6foecarzi n- | -yl met hyl | - 4- PCT/GB2005/004129
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nmor phol i n-4-yl -thi eno[ 3, 2-d] pyri m di ne;

| -{4-[2- (] H1ndazol -4-yl)- 40 f

hol i n-4-yl -thieno[ 3, 2-d] pyri'm di n-6-yl methyl] -
pi perazin- 1l-yl} -2-nethyl-propan-2-ol;

{1?{ l(ﬁ-f i{?{@%%l[r%tygyi-mgrph%ﬁn& -yl- thlenglzﬁoi dﬁ)y}ﬂr)idlg Wﬁféﬂ@l
piﬂ]:?&lhlm@w@n_@nﬂt?ﬁhmﬂel pi peridin-4-yl}-(2-methoxy-eth

am ne;

Ni{1ni2: (16 indardiyA- Ydeyﬁpi(‘obﬁ\'ﬁe\flé@PW [3 2-pymmidjp-p-ymethyl]-

H-.i.nd |+ 4-
plzﬁ’eﬁ%lppﬁ%? %mﬁé‘??‘y%lmgﬁh §Cejm8 Syri mi di ne:
N2¢ 1(- k1R tiaed |- 44y1\)14)m5rp[hél-nﬂ-l4 yl thieno[3,2- d]pyrimidin-6-ylmethyl]-

- met hoxynet hyl - cycl oprop erazin- 1-ylmethyl]-4-
mel@ﬁcﬂ b’lﬁl Mquthxlﬁp@h%}[egu @E‘m m di ne;

(4 L2 k?ﬁ gﬁﬁzgﬁﬂ @@EA W%Wﬂolmﬁzr - ot RIABY 3, A fhy¥ikmidinl e et edhydz-d]
pmenélmmm-(é méthe&pmayl)mqthyitmhy (2,2,2-trifluoro-eth

6-1(%51 jﬁrﬂg Digiethyl >§1r13yr161ut 2 _y&rﬁetﬁ& wg%yzx& ]h%n}etlal%)% (éH md'cfzol-

4: 356 ﬁ“?ﬁ&%?ﬂhd lird4-YRERGHRL 3, 2-dp erﬂndlﬂé* enol 3, 2-d] pyri mi di ne;
H I ndazol - 4-yI) - m)rpholln4y| th|e 32d]
2fﬂrHrIndmoh4@L1y61€émquyrrmﬂpé1pmﬁnﬂmlylr}\et ﬁ@&w lin-4-yl-

dazoJ 4 yI) 4- nor phol i n-4-yl -6-(4-pyridin-4-yl
ity fipRER 1

{yJ QﬂélHélhdazbhﬂ@m-ﬁl&pliﬂlmw-ymhﬁhmﬁ 2-d]pyrimidin-6-ylmethyl]-
2- (I HIndazol - t hyl - pyr.i di n-2-yl met hyl)
plggng@réhyl}nQrmthﬁﬂ ﬁt}nyp thl_azol -2- ylmethyl -amine;

iy ((ﬁ’ﬂr"[}qh%gg 61|Y>1U E%@B@&lﬁh@ {ﬂiﬁ%‘{dﬁﬁ (H]ﬁﬁznglgm S yipetyll4c
pyRdiped-alzathyl-pypeanigdinigo];- 4- _
{41[21‘%21‘3{1#&%%&921'? wiprgting-YbRRST ARy Sbp g
H%Hdm ?kf}zﬁo?ﬂoﬂﬁt@%h}loﬂ @tﬁgl)fiihﬂné’f yl'}
2I+1Hnmla_m1=44y1y|4)mdrph@hrpﬁml16r{4z(pymdmfﬁ -gay)-piperidin-1-ylmethyl]-
tllileﬁo%3g]-cﬂ¥§1!mq]1 I r’1 6-yl met hyl ] -
N-{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno(3 ,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl1}-N-(2-methoxy-ethyl)-methanesulfonamide;
2-{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl}-
piperidin-4-yl}-propan-2-ol;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-[4-(1-oxy-pyridin-3-ylmethyl)-piperazin-1-
ylmethyl}-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-morpholin-4-ylmethyl-piperidin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-ylmethyl} -(2-methoxy-ethyl)-methyl-amine;
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pi peridin-4-yl}-2-nmet hoxy- N-net hyl -acet am de;
N-{Il-[2-(l HIndazol -4-yl)-4-norpholin-4-yl-thieno[ 3, 2-

walk@gniguBdi n- 6- yl net hyl ] - PCT/GB2005/004129

pi peri di n-4-yl }-N net hyl - net hanesul f onam de;

{I-[2- (I HIndazol - 4-yl)-4-pprphol i n-4-yl -t hi eno[ 3, 2-d]
pyrim di n-6-yl net hyl ] -

pi peridi n-4-yl}-(3-methoxy-propyl)-nethyl -am ne;

(AR DO B G- s A
pig&li&iﬂ:44ylﬁletl{}lﬁj-ﬁﬁﬂe{tﬁyl?mﬁh@,yri mi di ne; o

- (1H I'ndazol - 4-yl ) - 6- %4- nmet hoxynet hyl - pi.peri di n-
{&E%f(lﬁbimzqh%yhﬁgmnmho nA-yltthisneldet-d pysmidipy-yimethik:

oA el
112t FEh &S 4 81)P4morpiivliazb - Rienbfee2 i yrimmitlime- yadtRyl{-

H- 1 ndazol - 4-yl.)-4- nor phol j n-4-yl -thi eno[ 3
piperigiperdraaph iy HC geig mr-‘él?)HW}d- A-

S A
t}@t_;ﬂolmgh_]wgniﬁ}meit ggl ]r ;) met. h et hyl i

I N- 4- - = (2~ - . - .ne;
SARRERTR LT R R e T R SR T
yin%wlf‘fg“f“i”}%ﬁ’?%ﬁwmm@t hyl]- thieno[3,2-d]pyrin dine;

N-{I™- azws azol -4-yl)-4-niorpholin-4-yl-thieno[3,6 2
2~(tigypdazei- f)ﬁ)—6—{%(21-§tqﬂ3qu=ethoxy)-p1per1d1n-1-y1methy1]-4-morp olin-4-

yﬂ.h e%%k?&-%]éﬁ%ihfn’ék (2- met hoxy- et hyl ) - net hanesul f onam de

64€3R,5§)23,6 Dinleatlazohiadolyd-) dethyirgiperhiin-14ylydetttyi)- 20 0f Sndazol-
d] pyrimdin-6-yl methyl]- piperidin-4-yl} -propan-2-ol;
o B TR i R opar 2
R DT gy s
yRndthyH-thietes] d2-dApyrithiddaegor phol i n- 4-yl - 6- (4- nof
2 Heligiol Ay A -6 shaghasyr iy fpipgridin- 1-ylmethyl]-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-(4-methanesulfonyl-piperidin-1 -ylmethyl)-4-morpholin-4-yl-
thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-y1}-(3-methanesulfonyl-propyl)-methyl-amine;
2-(1H-Indazol-4-yl)-6-[4-(3-methoxy-propane- 1 -sulfonyl)-piperidin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine.
(R)-1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-dJpyrimidin-6-ylmethyl]-
piperidine-3-carboxylic acid methylamide;
(S)-1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-dJpyrimidin-6-ylmethyl]-
piperidine-3-carboxylic acid methylamide;
6-(4-Imidazol-1-ylmethyl-piperidin-1-ylmethyl)-2-(1H-indazol-4-yl)-4-morpholin-4- |
yl-thieno[3,2-d]pyrimidine;
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{I-[2-(I HIndazol -4-yl)-4-nmo f
hol i n-4-yl -thieno[ 3, 2-d] pyri m di n-6-yl net hyl | -

w@r@eniasn- 4-yl met hyl } - (2-met hoxy- et hyl ) - net hpd F/aBRovs/004129

{I-[2- (I HIndazol -4-yl)-4-norpholin-4-yl-thieno[ 3, 2-d]
pyri mdin-6-yl methyl]- ; _
pi peri di n-4-yl met hyl } - di met'Hy'I -am ne;
{1-[2-(1H I ndazol - 4-yl) - 4-nor pholin-4-yl -thieno[3

3 ri,m din-6-ylnethyl] - : .
2RI Wy ot s wompoyin ferimpthykhinnol3.2-
d]pyrénidirtd; | ndazol - 4-yl ) - 4- nor phol i n-4-yl -thi eno[ 3, 2-d] p

rimdin-6-ylnmethyl]- piperidine-3-carboxylic acid
%@ﬁ«@dgmldﬂeyl)ﬁ-ﬂ -methyl-piperidin-1-ylmethyl)-4-morpholin-4-yl-thieno[3,2-

di}f‘&il' Fl;d[ dazol - 4-yl) - 6- (3- met hoxynet hyl - pi peridin-1-yl m
yI')- 42 nor phol i n-4-yl thi eno[ 3, 2-d]pyri m di ne;
{2-[(2L(H-HLImdmﬂ4=y4)-yln)oxﬂhdimf-mmﬂiého‘ﬁ3,chgﬁyrﬁﬁ'rdmlﬁl_}ll’:hé‘m?r]¥|
et hyl - pi peridin-lylnethyl)- thieno[3, 2-d]pyrim dine;
pRdR-$y§amsthanoly| ) - 6- [ 4- ( 2- met hoxy- et hoxy) - pi peri di n-

2o R S o b bt P b
piperiinviytlyéthaly | H- i ndazol - o
1‘2‘[2%’({1ﬁﬁ%g‘ﬁ%%ﬁﬁ&%%ﬂ%&[%,éyé];e%ﬂqfﬁ'ir‘ﬂ'spﬁfnethyl]-4-
thigzd12=-f=piperftih-4-d1l - oxy- pyri di n- 2-yl net hyl ) - pi per azi n- |

| met hyl'1- thienof3, 2-d] pyrimi di ne;
eI ah

Zndazgl-$y})-G(4-methyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-

4 - r thyl)-pi peridin-1-yl nethyl]-4-norpholin
tﬁlgqé[égﬁhﬁlﬁ%?%’z d] pyri m di ne; _ o
222 (Nikthly 2l dadazl-gly) - 6-(4-frebB - Pajeesi-i ?lmbm?l)nﬁﬁqbﬂihann-4-y1-
1-vyl mit hyl ) - 4- nor phol i n-4-yl thi eno[ 3, 2-d] pyri m'di ne;
tpeiqlo2dPymRiings| - 4- y1 ) - 4- nor phol i n- 4-yI -t hi enof 3, 2- d]
2RFHL Ik 3: —X%rﬁr@r% -3y RE! T4 -piperazin-1-

R(EIE neﬁélﬂ)'ane}gzjl on Fy%]r 035 :63 r%%q%/ll ﬁﬁn‘#‘%}gl piperazin-1
yimgthyh-thded 32 -dApyriiding, 4- ( 3- met hoxy- pr opane- | - sul f onyl

) pdperi din-1 -yl oet hyl ] - 4- :
lh%‘?q&h@H'ﬁﬂﬂz-%“:i’l I éﬂépg?lﬁl-aijlmﬁ[a#rfgpynmldm-6-ylmethyll-
piperazin-1-yl}-3-phenoxy-propan-2-ol;
6-[4-(1H-Imidazol-2-ylmethyl)-piperazin-1-ylmethyl]-2-(1H-indazol-4-yl)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
6-[4-(3H-Imidazol-4-ylmethyl)-piperazin-1-ylmethyl]-2-(1H-indazol-4-yl)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-((2S,6R)-2,4,6-trimethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
{4-[2-(1H-Indazo1-4-y1)-4-morpho]in-4-yl-thieno[3,2-d]pyrimidin—6-ylmethyl]-1—
methanesulfonyl-piperazin-2-yl}-methanol; and
2-(1H-Indazol-4-y1)-6-(4-methanesulfonyl-3-methoxymethyl-piperazin-1 -ylmethyl)-
4-morpholin-4-yl-thieno[3,2-d]pyrimidine;

and the pharmaceutically acceptable salts thereof.
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( )-1-[2-(I HIndazol -4-yl)-4-np f

hol i n-4-yl -thieno[ 3, 2-d] pyri m di n-6-yl net hyl | -
w@e@eniaBne- 3- car boxyl i c aci d net hyl am de; PCT/GB2005/004129

(5)-1-[2-(I HIndazol -4-yl)-4-no f

hol i n-4-yl -t hi eno[ 3, 2-d] pyrjgni di n-6-yl met hyl ] -

pi peri di ne- 3-carboxylic acid nethyl am de;

6-(4-1 m dazol - 1-yl methyl - pi peridin-

>1/| ylt %[\é(wéldél ' g é(?)lmay Xmgt i t}(mtfonpl%lf ngrﬂetrlcal 1somers
o?taﬁioﬂle‘r@&’ébéﬁcﬂméoﬁ |tﬁe Hndi@cﬁf&hbétitﬁbxﬂgbdupﬁ -amd these isomers in

hol i n- 4-yl'met hyl -t hi eno[ 3, yrim di ne;
sepafated ﬁomazommturys yhegrof @&Yrbétq*i?‘f ingihp greseftfuvention. Where the

c%ﬁ% %nﬁt ! % aesymﬁeruﬁ‘ggﬁ(rpﬁ ;?tﬁ%ls, 4 fcgﬂg 1?91*41_%%5 may exist based on
sktdl dafbomh-a¢dms. fAlE@Kxh@ ni2xt}asand miedsslated Yormestdfyhdse optical
pi peridin-3-yl} -methanol;

lsg]n“{eFifPQYP? Pﬁqdﬁﬂgted?r“@n%n)’e%i%r phol i n-4-yl -t hi eno[ 3, 2-
Py, !

2R G TaRe R ol proRudtfl Lol bl forB B o
mahmds heﬁpyjysﬁtdnrbc}ursbr cathozaldehyzle pif foymyda (1Dt n- 4- ol ;
2-(1- Met hyl - 1Hi ndazol - 4-yl ) - 6- (4- net hyl - pi per azi n-
1-yl met hyl)-4- rmrpﬁml in-4-ylthieno[ 3,2-d]pyrimdine;

2. (2- q\%t@/l -2Hin -4-yl)-6-(4-nethyl -pi perazin-|-y
I met hyl) -4 ol T -4-yl thieno[ 3,2-d]pyrimdine;
2-(1H 1 ndazo 4[| )-/ - nor phol i n-4-yl -6-(4-thiazol -4-yl
met hyl - gl per azi n—> N7
yl met hyl ) -t hi eno[ 3, 2- df*pyri ni di ne:
| -{4-[2- (I H hidazol -4-yl)-4-nio f

whetdim A4anleR2tam anteffided almﬁvpySuamrxgl from thyis pescinpoi] the synthesis

Emgﬁge?si:;q{ pmn& ,Z%leltg {h ﬁfer éiﬂf IB é?eé}fﬁﬁd (Suzuki-type) cross-

éuﬁﬁrfﬁ‘%ztb‘x’lbh aAd b rddieli @z Rhtidn. ilhk pfesent invention therefore further
mor phol i n-4-yl -t hi eno[ 3, 2- d]p&/rl m di ne
provides a process for producing a compound of formula (1) as defined above in

which m is 1, which process comprises:

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

RZ

Al /k

wherein A 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;-C

Cl

alkyl or the two groups OR" form, together with the boron atom to which they are
attached, a pinacolato boronate ester group, in the presence of a Pd catalyst; and

treating the resulting compound of formula (III):



6-[4- (3H 1 m dazol - 4-yl net hyl ) - pi perazi n-1-yl nmet hyl ] - 2-

(I Hindazol - 4-yl)-4- nof
whodosn4d3y| - t hi eno[ 3, 2-d] pyri m di ne; PCT/GB2005/004129

2- (I HIndazol -4-yl)-4-nmo f

hol i n-4-yl -6-((2S, 6R)-2,4, 654.ri methyl -pi perazin-1yl met

hyl )- thieno[ 3, 2-d] pyri m di ne;

{4-[2- (I H1ndazol -4-yl)-4-no f

hol i n-4-yl -thieno[ 3, 2-d] pyrim di n-6-yl methyl ] -1 met hane

sul fonyl - pi per azi ]é-yl} - met h&ol ; and

2- (I H 1 ndazol - 4-yl ?ﬂ -

yl - pi perazin-1 -yl neth Rol;i n- 4-yl -t hieno

[3,2-d] pyri mdine; and Yhe ar macguti cal ly acceptabl e

of Iﬁ.(l) may exi st

in the formof geonetrical i sombf's &’ tautoners
dependi ng on the kinds of substituent groups, and
vierrse Aj Rgamt B’ are as epfinatt ahové,oviths aroamiviexof foresila NEIRABT in

(| t tion.. W the .
R S o SSIARaPPI & T LB LRGihe g RtF Eicing daept o
f or ngpymRY tx@éﬂiﬁa bafeshnddf Fotatul£a0 kR Ae b FoovAithGh dntife

e

m xtures and i sojated forms of these optical

of §malasNHRyR hwhersiR | #ndi Riearp pedefinediahoan in dg presence of a
S4li l.e . 't . ] of
SPIAEAERA T Bhot o R B el Moo G RRRRATES:
car boxal dehyde of fornmul ekz(l [): wherein A and R2 are
as defined above. Starting fromthis precursor the
synthesi s conpgd ses perfokmmng, in either order, a

pal | adi um medi‘ated ki~Nype) crosscOpling
amiinati on. The present

reaction and a r 1)
i nvention ther®ore furt {:gvi des a process for
(I') as defined above

produci ng a conpound of fornu
WA . . . ) t .
TR ind g Y BRASS7 SATEI G568 o pleRe
o &riedR T ORES), Yint whiah RO i0as definied sbove ans tavh R Réy Hak (GiCs
formul a R3B(OR15) 2, in which R3 is as defi neciB, bove
aliyyd onthe fvREEPUPS U oforis taggthay wifh thsybarpreatopo phey are
a‘%{%‘éd}c £Pithcdi R BbRRAtWUstel gfdlf, ROPreSdnRBLE 2 PURLGH L ey

Both the amination step and the Pd-mediated cross-coupling step take place

n
L
—+
n
—+
>
®
@
®
o
=1
_|
>
®
o
o
&
c
S
o
L

under conventional conditions. The palladium catalyst may be any that is typically
used for Suzuki-type cross-couplings, such as PdC1,(PPhs), The reducing agent is
typically a borohydride, for instance NaBH(OAc);, NaBH4 or NaCNBHs, in
particular NaBH(OAc)s.

The pinacolato boronate ester may be, for instance, prepared as described in

either of Reference Examples 5 and 6 which follow.



attached, a pinacolato boronate ester group, in the

presence of a Pd catalyst; and treating the resulting
wa@oonpowndl of forrmula (111):wherein A, R2 and RBCEHGB2@S5/004129

defi ned above, with an am ne of formula NHRARS in

which R4 and R5 are as defi ned above, in the presence

of a suitable reducing agem® or (b) treating a

compound of formula (11) as defined above vvlth an

am ne of fornula NHRARS wherein R4 and R5

def i Aerpmonneé of formmhe(ﬂ;)laéé@frr@é sbpvem B 6 P@é&cnﬁg be

AR S S R R D
with a boronic agsd or ester thereof of fornula
R3B(OR15)2 , in aﬁ%%@ Is as defined above and each
R15 is Hor C-C6 kyl or the two groups ORL5 form

t oget her Wg{)h the baron atomto which they are

at t ached, at ™ boronate ester group, in the
presence of alP8 [tatallyst. Both the anination step and
the Pd-nedi ated cr %prl ing step take place under
conventional conditions~ The palladium catal yst may be

ny.t 6 V. )

R RO e Sl 36 R fblod YR pllower by NN
5 da@amylfdrﬁlamydh @©MFY, The bedctiby thrtiyieally @onducted 8 aéding a solution
NaBH&OAC )3, NaBH4 or NaCNBH.,, in partjcular

ofgiitidpiiergethia aﬁ}%ara%qtraqréa%%mﬁ dops@pcsahydacarbest

e B R SR SR Boeafl (IR B &

ofgahic sab/eiefuch asite&iabychroﬂdnaar(é‘HF)F&‘ THF isNiBedE addiyiob éakes
repared by a proces ich ri.ses treating
@e FRIURY 1SRPPIRIE of @ Ew) 18¢ndbel ithig{ingrggeniig typpealienas

t iating agent followed by
10 %9“&%%7 ?&qﬁﬁﬁ%@n&nﬁ& Hl‘%ﬁ]\/F . The reaction is

t y pi o,%adoln;pound ofi ftrei lahy X pattdefiged alswleubayobe prbdtded by a process
hlatln , inan | ar ani ¢ solvent, for
iebEsRPE FRIRG S SPEOR SO UETTIS0RR a6 hexane, 1o a

suspenS| on of the conmpound offormula (1X) in an

organi c solvent such as tetrahydrofuran (THF). IfTHF

IS used the additi ognxz akes p e at a | ow tenperature,

of about -78C. The l'ithi g agent is typically an
alkyll'ithium for insta - butlyl I'i t hi um

N™ ¢

with an amine of formula NHR®R” , wherein R® and R’ are as defined above, in an
15 organic solvent. The solvent is typically an alcohol, such as methanol. The reaction is
generally conducted at room temperature.
A compound of formula (X) may be prepared by the process described in
Reference Example 1 for the preparation of 2,4-dichloro-thieno[3,2-d]pyrimidine, or
by analogy with such a process.

20 A compound of formula (II) as defined above wherein R? is of formula

Y
— ok,



A conpound of fornmula (1X) as defined above may be
produced by a process which conprises treating a
w@oospowndl of forrmula (X): with an am ne of forpal/aB2005/004129
NHR6R7 , wherein R6 and R7 are as defined above, in an
organi c solvent. The sol venfj.is typically an al cohol
such as nethanol. The reaction is generally conducted
at roomtenperature. A conpound of fornula (X) may be
prepare t.h y I Ref
migy gg Prelpgrgﬁéy a g?(ge{slg gﬁ@&ﬁ%@&@&%&@% BhpB&R FFRARLIE
(&)4- di chl oro-thieno[3, 2-d] pyri mdine, or by anal ogy
with such a process. A conpound of formula (I11) as
defined above wherel R2 is of fornula CH < H2may be
prepared by a procegs which conprises submtting a
conpound of for Ay): wherein A and R are as
defi ned @ve,( 1o |pa| | bdi um nedi at ed cross-coupling
with a conpoun ~ la (XI1): wherein L is Hor a
group selected fro al OR®- OSCRCF3, -B(OR) 2, -Sn(R)3
and - Si(R)3 wherein Ris H or alkyl as defined above,
5 foll owed by reduction, to yield a conmpound of the
wheteloniang RE ardasl defined ddove, tolpanadiomAnediaied brbs¥ caupdingsvith a
defi ned above. The conpound of fornula (XI11) may be
compaundiad dommle fellkor r espondi ng car boxal dehyde by
treatment with a lithiating agent followed by N N -

di met hyl f or mam de , for instance under the
condi tions descrilped above f che conversion of a
conpound of fodam 2to c)orrpound of formula

10 (I'l). The lithiating agent is typically as defined
WHRRYEL iTRGrhSs st deNteaatdin halod IO FIRB(DRYY, -BA(R); and -

converted into a desired fi nal conpound of formul'a (1)
SH®)delicreiaR sdboralkylaswefinethatioye,follpyed by sadustian, @ yiglds,
am ne of. fo | a R4 LAwhich R4 and R5 are as
C%P?W@oofé%%f?@?’wi“ﬁ Oﬁ%‘ﬁér(@&ice of a suitable reducing
agent, for instance a borohydride as specified above,
in particular NaBH( OAc) 3.

N
@EL/ (XIII)
N 3

wherein A, R>and Y are as defined above.

15

The compound of formula (XIII) may be converted to the corresponding
carboxaldehyde by treatment with a lithiating agent followed by N,N’-
20  dimethylformamide (DMF), for instance under the conditions described above for the
conversion of a compound of formula (IX) to a compound of formula (II). The
lithiating agent is typically as defined above. The resulting carboxaldehyde may then

be converted into a desired final compound of formula (I) as defined above, in which
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A conpound of fornula (1) as defined above in which m
is O may be prepared by a Buchwal d-type
w@addemdioam nedi at ed nitrogen insertion reacti orCT/BBeISM04129
process may conprise treating a conpound of fornula
(XFV): wherein A, R2 and R3 are as defined above and W
is a halo group sel ected frfm Br and |, with an anmine
of formula NHRARS in which R4 and R5 are as defi ned
abqve, in the presence of pal | adi Um cat a
ﬁ'p BYFERtBEnt Biaan sm(w&)fomya H@R?Q‘Rgﬁuwé@he{ apfl@atarw
f ( are
O O O By e T oe RS ety B iR CH
bérahydyete as ep@nﬁaﬂa‘tfowe,nn lproiviule NaBH(Ddd):ne. Th e

[ithiat Lkyllithi
X st ATRERYRT B lorkiia e RRined Sudin ¥hich e i g B prepared
@@uﬁﬁwalﬂtft\l\m‘%ﬂ]a&ﬁ% Frie8RtddGifo g"e‘ﬂm Rfict{onr Qﬁ’éhaa process
i

Wis |I. A compound of formula (I)
ma&ppmeasea%ﬂ@g.awompwd o formalagXIVhl so be prepar ed by
an SNAr displ acenent reaction, for instance under the
condi tion scribed b D. Primand G Kirsch in
Tetr ahedr 999, 55 (41), 651 1-6526. Such a process
conpri ses treat| n compound of fornula (XFV) as
defi ned aboveW h V;QAS Br wwth an am ne of
formul a NHRARS in Wi and R5 are as defined above
in H2O under reflux for 12 %A conpound of formula (I)

t Ly b
BN RS R S P e R
ardielf Wﬁm(hnallﬁﬁﬁeof formbliaHRYR *sin whiéH R* @t RMarBas @éfife@raBbv el in

NHRAR5 in which R4 and R5 are as def| ned above in
thipﬂesaﬁl%@iﬁé’ailhdlﬂﬁ’ecaﬁﬁl@éence of Cul/En and K3PO4. The

br oG dorgoinf GREHSLETAH) AIPHE piddlid b fredthe deotlBbfind of
fo@ﬁ)ll,a(m 430, 2002. A fused pyrl m dine of formula (1)

may be converted into a,pharnaceutically acceptable
salt, and salts may converted into the free

corrpound(
~N
H—CA | )\
~
N R3

wherein A, R? and R® are as defined above, with a lithiating agent and a halogen
selected from bromine and iodine. The lithiating agent is typically an alkyllithium,
for instance butyllithium. The halogen is typically iodine, which gives rise to a
compound of formula (XIV) in which W is 1.

A compound of formula (I) as defined above in which m is 0 may also be
prepared by an SNAr displacement reaction, for instance under the conditions
described by D. Prim and G. Kirsch in Tetrahedron 1999, 55 (21), 6511-6526. Such
a process comprises treating a compound of formula (XIV) as defined above in
which W is Br with an amine of formula NHR*R? in which R* and R® are as defined

above in H,O under reflux for 12 h.
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conventional nethods. Exanples of pharnmaceutically
acceptable salts include acid addition salts with

WO paw@aBr aci ds such as hydrochl oric acid, hyePeDbOBBS004129

acid, hydroiodic acid, sulphuric acid, nitric acid and

~phosphoric acid; and organig_acids such as formc
acid, acetic acid, trifluoroacetic acid, propionic
acid, oxalic acid, malonic acid, succinic acid,

fumaric _acid |e o | 6 ' id,

tar - arsepigfio Bl B dprhabieSe B en s Tl
al.@érﬂatﬁﬂz@%e‘ piel'bafi‘ecﬁ'ﬁ)jf deatﬁ%pﬁfo?ﬂpbﬁﬁ@ bfifoamdlag IXl]lVbalmi defactdbove
_In the case of conpounds t Ii '
infwieh b fioxih sumBITeral dormule NERSR? (rwpish qed i arsn degined
affvedh K Ao R0 iR bR S CVEPAR R RO TRITEARSHY: I Of

I'nstante the salts of sodium potassium nmagnesium

coriuicl At g6kt AIOPQNToti 24 hThieis bedcbdure &y desprilsdayeidaig/SK et al in

treating the free fused pyrimdine of fornula (1), or
SumrlcthdBY 2dd3Pi ZW2salt thereof, with the corresponding

met a %Ahﬂéeﬁ%gg{x?xgméngg tdmule gﬁg@@ WBelerRl idi8aPhhAndckitically

and err exl st “as hydrates or solvates.
addeppblerdltadndtaaltpmag datonverted into thehfaceecopgrmmund.dynd i n

R eios SRl PO ST acdspipof S Bl geid
a@difse sdIR vaftfinbahic alkldy Is@éﬂﬂshiyﬁr@hldrﬁ%td, Byd&Bbioali€ acid,

selectivity for class la over class Ib Pl3 kinases. |In
hpdrotodendcad, sulpherie sripauitrigscisk andnboerhorig @cidpand orgagc jacids

10a isof.orm. A co und, of the t]
sqiits G o, oA RyPiogh AR RiF SRHiolCHAT, ol BRY,
nidddrlid Sl Auc@hicackl, Afsarlctackl, hatdio acia, ladivcaeid) inmedic)acidatartaric

Qonpound_of t he present invention can be used to treat
agideitsiccasid, erethanss @sic agid. sthapesuHapic apidopiparticastq and

iy i . s ot e

el il doid LK 082 FeoBRIRKSU AR ARIGR RN 4 Re by
sabssiaiens ek dayts Dichels tid sadts of alkid prd slk@mereartiimestals Pad ent s

e

bt AR heOBiter Hod ARRPArcE ng%@gmg thB €red ifissRl POFifidiN€ of formula
I d anpes of

neurol ogi cal disorders. I _ )
(Prtratpaicidsaddgimaceltithereafi with dear eorieppanding mgtablease or gmmonia.

128 rphids e rome e ALa e S R Byt gS HPARS Shsctvares

g ; ait h@g‘iﬂ;ﬂ@gd 8f the pR&kntGARG ibn hg@asbdehFowaniadiolagidalaesticwrbe
inhibitors of PI3 kinase. The compounds are selective for class Ia PI3 kinases over
class Ib and typically exhibit at least a 20-fold selectivity for class Ia over class Ib
PI3 kinases. In particular, the compounds are selective for the p110a. isoform.

A compound of the present invention may thus 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. Examples of such diseases

and disorders are discussed by Drees et al in Expert Opin. Ther. Patents (2004)

14(5):703 — 732. These include cancer, immune disorders, cardiovascular disease,



10

15

20

25

bl adder, breast, uterus, lung, colon, prostate, ovary
and pancreas. A human or aninmal patient suffering from

wamosowasde di sorder, cancer, cardi ovascul ar di BEREB2005/004129

viral infection, inflammation, a netabolism endocrine
di sorder or a neurol ogical djsorders may thus be
treated by a nmethod conprising the adm nistration
thereto of a conpound of the present invention as

v?rﬁl(;ljrn%%;ﬂ/oxz qgﬁzﬁnml—ﬁ@n Qﬁé?gdoth's‘%/rlen%crt Qilszﬁér? gﬁc% ﬁ%ﬁrf]oltogical

nproved or lorate
disosdees ﬂxa@pm mfahembcdmhl/@mibenmwdlsdrdexs axmbmierﬂisbevés dnd@besity.
i nventi gn exhi bi t ysi cocheni cal macokl tic
ks 0 é@cﬁﬁl“@HC}hﬁWé’r‘?sﬁ’é‘rﬁWﬁﬁa& eyls Yq ‘f%‘&la’ﬁf

1é&aerﬁfaueraﬁ%moﬂm SerlaPeahBOVBadh cdnlet MACENnd? oﬂh% skin,

resul ts of the biological 8ssays described in Exanpl e
biaddvm bushastf wiefusyling,| aviqra ptdstatd, avaryied pengreasn Ashupusise sgimal

ueous sol ubilit si ol ogj.cal Tany haye
ptEhd BT o An dint BBl e oo gt e, VI
IO inTRMEnAIoROA Hidtdbblim@RhddbiiadRbrdeR8ha A8RolM cal 8k ders
solublllty at hy3|olog|cal pH is desirable since it

mRyShet fees,trfzﬁtqsiabbaa meBiodicopriving theoaq@@nﬁagtm Wereppeless
Fﬁg%ﬁ&%ﬁﬁg {/nlegeﬁ Hrﬁgh M s defined Qﬁ) @cg{dﬁt %Eéﬁfxe F’Mle t
epatocyte clea arance assay rl%e N Exanple 3
niay thérelenbardsproodd dhendliesitadl corrpounds were shown to
have IO@%hepatocyte cl ear ance, Lom1hepatocyte

cl ealBAddition o Rassssiag jiachemicabrp gy dhegompapads of the
ﬂﬂ%ﬁ&%ﬂﬁm Ffl)%l&%ﬂerhﬁglra%fd%ﬁnﬁfcoﬁﬁ%ﬁc féﬁg&tf‘ey Which mz(ljke them

conmpounds of the present invention poSsess | nprove
ppttiggladyovedivdeptied dordirppasardibiskis stewrctop irspect irethe wd:siults of the

byt S R aPePIRS Byt Eh o R SelEe B e
caﬂpbﬁucﬁtp@gs@gs hiBh aqedtl %lﬂblﬁfy a%gﬂmogféarm ﬁ\my @@rapl e

orally such as in the formof tablets, capsules,
sglubiity obhat ¢ast 40 pb(ha@oa mgtbﬁears num‘bqnjmawe acblubilspef greater than

f
{DERE et Sr uPYig) & o 8 sl o S mabis SUESHBRBPYS The
b?&%’i%ﬂﬁ RYe &0‘?{%0%5@ ﬁscbﬁos@és\é %&Met’aﬁ‘élﬁ:‘:&éﬂ?ﬂ?/oés shown in

i nf usi on: The dosage depends on a variety of factors
partichlad by thethepatagye cleeragbe asameldescribed in Example 3 in which most of

the tested compounds were shown to have low hepatocyte clearance. Low hepatocyte
clearance correlates with a low rate of liver metabolism. It can therefore be seen that
the compounds of the present invention possess improved physicochemical and
pharmacokinetic properties whilst retaining biochemical potency as inhibitors of PI3
kinase.

A compound of the present invention can be administered in a variety of
dosage forms, for example orally such as in the form of tablets, capsules, sugar- or
film-coated tablets, liquid solutions or suspensions or parenterally, for example
intramuscularly, intravenously or subcutaneously. The compound may therefore be

given by injection or infusion.
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wo 2ovsnssoand wi | |

condition of the patient and the route of
admnistration. Daily dosages can vary within w de
be adjusted to the individual PCT/GB2005/004129
requirenents in each particular case. Typically,
however, the dosage adopted,for each route of

adm ni stration when a conpound i s adm ni stered al one
to adult humans is 0.0001 to 50 ng/ kg, nobst comonly

| st Je 80096 85epty SR § bl & BieetOineBEte WESIE rfine

chriiti G SNt Patidnk 8 thetroutb of adiBiRistialibiy. DAY dosiides @¥e naryts
injection a suitable daily dose is from0.0001 to 1
witgrkyidsdmitsadgrit bepdirtedde the indigidve! vapirementyineaghy/ kg
. as a
G R QL R D by
adinivistiation evhies afcompuluad Bddindristered abmeao piit hemaistis 08001 to

S g e oA MO R Tseaes e o0 Lo DB kA cugightefor of
irggaln]e@%-l td fﬂ%@g I h hid8pe M BVdl GRKDexRMBRASH 1 to 5

OW ng con onal methods and are adm nistered in
tisnep dailyrdioe inttiavendug igectiostasuitatzle idri)y dodetisfom 9.060Gh tothag/kg

o5 SF BRI afb=BE R DBIE) TG e ey SPIEER A R okt en
bt alhfHistercd Qath Shhgleatds@icSor a8Ec2GiME 30 a dVa€dHaTose bERENGES,
aqueous or oily suspensions, |1 quid solutions,

di spéreamipang dnpamylatnd fgr useas @ Phasmagedlicsh 8T VAR r

e T
diteér.oThedvmpositions bre tagitalfyqsrepared followfimrtanventafnal methods
o0 R BT AP ETRSEH K T SEERETY AT O

cglgpéﬁn%f &Q)gbé’fidrﬁmérgcﬂ {hyR8RMmSiondl BMRUGE SRS Bllows:

ouring agents and preserving agents in order to
pr oviAdOmphpfoncentpls ak kaplad, cgated tablets, dedggesaioches, lozenges,

S T D L SR
AN dHSERr o€ BapBhiles, DY s{raps 6r dliirs! OempPBeMidrRGhtdh&ddbr oral

tabl ets. These excipients may be for exanple, inert
ugk max he prepergdacegrdimg|te pryymethod known in the art for the manufacture

of pharmaceutical compositions and such compositions may contain one or more
agents selected from the group consisting of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to provide pharmaceutically elegant
and palatable preparations.

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; granulating and disintegrating
agents, for example, maize starch, alginic acid, alginates or sodium starch glycolate;

binding agents, for example starch, gelatin or acacia; lubricating agents, for example
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car bonate, sodium carbonate, |actose, dextrose,
saccharose, cellulose, corn starch, potato starch,

wa@ adosiowwsphosphat e or sodi um phosphat e; gr anul B¢T/0B2@8004129
di sintegrati ng agents, for exanple, maize starch,
al ginic acid, alginates or godiumstarch glycol ate;
bi ndi ng agents, for exanple starch, gelatin or acacia;
| ubricating agents, for exanplesilica, magnesium or

cal ci um st ear at stearjc .acid C.ceffervesqi .
stz i apivs MRl B bl B ERGR G
d?e%tdf%; kiBdtherd) Weytsy 408 SueH ad la¢ithih, poliispibaies or Taney!l

abl ets may be uncoated or they may be coated by known

sulpbatei Thecables napst hopngpaipd pegenmaybesased 8% Sppvn Gighpiques to
th A fi . - _
dgl&g d%?rﬁé%’gfé@{ ?rginddg%PB% ﬁf he gggroﬁﬂ%tﬁg?’tr%g Nd ﬁl%rél’)Iy é)’rovalde a

tain perio r exanp
stdtdiRedIgition ovat £longdr period. Fas eghypler y timewehy nemerét sudras

%Iﬁyceryl di stearate rrﬁ(y1 be enpl oyed. Fuch Sprﬁparati.ons
ghisgTYh BIORAHEATAE(ON BBE TV IS R K AR FEP OYPrSUSR RRREAIBYS
i n RlutDhitbdth o GEAN el Jor ERRNAE b) theahtORiAR! | NG

m coat I ng processes. For mul ations for oral Uuse
greaylating (tableting, esgartceatingsorfdmccogghg@pionessepsul es wher ei n

e T
WHRRSI NRLR 08 insAlidnd is ixed@ WithGnlin@ekditd dilueal $oH ekSmple,

wherein the active ingredient is present as such, or
calcivaticatbenateygelsiunpphasphase pr kaodin ey asrsoft gelatimsppsulgsedierein
0il .. Ligui ' ol i L . :

o AT Bbl Son b R eB s PERR o ey o
exarhplespeanit ¢l liguidlpatAbh corfotive blie manuf act ure of

aqueous suspensions. Such excipients, are sustﬁ{%ndj ng

agent's|ueotsysugheasions consyathactiyr BrsSrRLt RAEw |
PP R A TR Lo
saspandiag agéms doséxampts, syditmicahoagmathyloatlylobs methylcellulose,

natural | y-occyrrj hosphat i.des, for._exanpl
TR ST M A o
n%?a&ﬁthvurfdfguhﬁﬁéauia@@ilsp&_sing of wemERkentp Aay B¢ natilyefRurring

stearate, or condensation products of ethylene oxide
phisphatidasgfor ksamplalécithin preandensatips pradyets @k amplkylene oxide

h decaethyl en e r ' p
Wdﬁto %ﬁ% )%@Ff ﬁ%g{x@g@?ﬁ@x&@%ﬁlﬁen‘g stegloa@g oF csfgﬁdeﬁghtll% %%Eé of
ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters derived
from fatty acids and hexitol anhydrides for example polyoxyethylene sorbitan
monooleate.

The said aqueous suspensions may also contain one or more preservatives,

for example, ethyl or n-propyl p-hydroxybenzoate, one or more colouring agents,

such as sucrose or saccharin.
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partial esters derived fromfatty acids and a hexitol
such as pol yoxyet hyl ene sorbitol nonool eate, or
w@onden®at i on products of ethyl ene oxi de w th per/GB2ad0s/004129
esters derived fromfatty acids and hexitol anhydrides
for exanpl e pol yoxyet hyl ene,gorbitan nonool eate. The
sai d aqueous suspensions nmay al so contain one or nore
preservatives, for exanple, ethyl or n-propyl

p- hydy.oxybenz. | QLI i -
b A UGRA0R by AT B sEBefHbL U AAGEhbreditih 2
vEgutapM aill gor &angils gracitls 0{, dlve ol bésume il @ edtadint ol fordn a
vegetable oil, for exanple arachis oil, olive oil .
minerakl Bich 2 fiqwid Partin-ofhe oiky/susnenaions may spntaina thickening
may contain a

a%%n?’?ﬁg%%ﬂ éé%éﬁy@?%{@%%é%p“%&%@éé@gﬁel. hard paraffin

or c&wgktenaingabeits, stuteat thnserngt fogthrabeye, sud ilassuringogents @tay

RO 3 SPSebb R B RGuE &
pFeREMES b HAHSIdTBYn SarnPnESRIINRGuBY ad Aesrbadgid. TEpREibRN

anti oxi dant such as ascorbic acid. Dispersible powders
pawderg and gtagules aiitably for propargtiepaf an iqusows sugpenstpndyiihe

<FHPERTBAB: Pkt ing g et TRl 5y bitferdfhpY©

wagBiplagedt, & vepending ggagend o ¢t rHoe pedseftiees. Suitable dispersing
preservatives, Suitable dispersing or wetting agents.

OBWattingaeee pRhsIABRIERS dgeatsaxeRTIHIIfEd bl hqss slready menjipped

BRI AQBRnRARRK i erfl| il BRle SECLCRIED hvouliE aRX BBy
sweet eni ng, vouring and colouring agentsS, nmay a 5

apent) nexyealdo. befgresephar maceut i cal conposi tions of the
invention may alspo be in the.formof. oil-in-water
enul SheABarT gt SpTEpsdionnag e amenjen ey slRe Bih thefgrm of

oR%AE RlIMEnLThe Bfly BhAE MY K d Foge@bledillfdt@xkapR dlive oil
for exanple l'iquid paraffin’or m xtures of these.

oariat kb bis, emalnsiné] eidy fagenamplaiguid parafiineranixjuresefithedeng

for.exanple qum.acagci a or gumtragacanth

et s ifging eeitg MM oE gty eeocdtie it it Sanple s,

abRed $ihiuin tragda@B] Ritsrally ok phohbides, fbeekuaple soPbran
fatty acids an hexitol anhydrides, for . .

lecithin, and esters or partial esters derived from fatty acids an hexitol anhydrides, for

example sorbitan mono-oleate, and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The
emulsion may also contain sweetening and flavouring agents. Syrups and elixirs may
be formulated with sweetening agents, for example glycerol, sorbitol or sucrose. In
particular a syrup for diabetic patients can contain as carriers only products, for
example sorbitol, which do not metabolise to glucose or which only metabolise a
very small amount to glucose.

Such formulations may also contain a demulcent, a preservative and
flavouring and coloring agents;

B) Parenterally, either subcutaneously, or intravenously, or intramuscularly,

or intrasternally, or by infusion techniques, in the form of sterile injectable aqueous



exanpl e sorbitan nono-ol eate, and condensati on

products of the said partial esters with ethyl ene
w@z200dm4608Dr exanpl e pol yoxyet hyl ene sorbitan PCT/GB2005/004129

nonool eate. The enul sion may al so contai n sweet eni ng

and flavouring agents. Syrups and elixirs may be

formul ated with sweet eni ng-agents, for exanple

glycerol, sorbitol or sucrose. In particular a syrup

for diabetic patients can contain as carriers only
Opels@mmws sugpensions ifisesusprnisionanay hehfosnuldgtedrageording to the

BB TRRLBE e SRR PO Yo BREH o
whiohit v e baexﬁaamicmemabox& mheaeﬁmaﬁjiemblalpdep‘aka&ibﬁdﬁams@wa

col oring agents; B) Parenterally, either
S@ulﬁdmeaﬁaéwgwon OF SyspensiRpeicuanstoxigpatestalimssentalie dijuent

§ol{r<9ﬁ rfglséﬁﬁh% hYa socﬂituﬁ%lln ln_-; HehaRdaibechni ques, in the

orn1of ste e |1 nj ect abl e aqueousor ol eagi nous
sus pamsingrtse actkptable u&h'retes land sotegntbthat maybe atptbyed are water,

according to the kno t.ho jtable

Riffespe iy 1 iSRipRiF S @dsﬁgl%lagégﬁéﬁﬁ@naﬁ@msﬁxed oils

Moﬁbeﬂ?ﬁﬁﬁl@&ﬁﬁlo?@d"ﬁ @M@n@gloé{ﬁpen-ﬁlﬁ?g lﬁE(ﬁ[ﬂnl Por this purpose
ﬁectab e preparation may al so be a steril

lend ﬁbedamé mautble@mgldxryed iqbeding @)rnthq’mlcanmma OF d»gllxcerldes In
%ﬁ;&n BB a¥ics ﬁuﬁ#%f Fe frifgnd 6t g}z i??&ﬁ%%ﬂ@ff{%%%%ﬁ e
R noG B IGRARo I Gh doeoh ARSI o HP B PRU 20,

solution. In addition, sterile, fixed oils are
convONResiallyy i thaiormyed qupposkorgsiprensreddry mirdnggidaeg with a
I
o A BSOSl B
tmddctthll tempélaturcy atwibthstefdre aseliah ehereamindtof reledsetthe diug. Such

t he, aration of ec | es i nhal ation, in
iR A SRR P gIeDE B of nebul i zers: D)

Rectally in the formof suppositories prepared by

m xi By TOpicaly. drythgiform af ergpmaisiriments, jetlies: etlyAgms, solutions

f§%h dﬁﬂt which is solid at ordinary tenperature but
t the rectal tenperature and will therefore

! ThE R S R b B e T g R T ©

Reference Example 1: 2,4-Dichloro-thieno[3,2-d]pyrimidine (64)

O Cl

S — {0
\ /J% !
N To N/)\Cl

(63) (64)



E) Topically, in the formof creans, ointnents,
jellies, collyriums, solutions or suspesions. The
w0 nooentdoen Wil 1 be further described in the EXeaplGB2005/004129
whi ch follow Reference Exanple 1:
2,4-Di chloro-thieno[3,2-dlQ%Linidine (64) (63) (64)A
m xture of nethyl 3-am no-2-thi ophenecarboxyl ate
(13.48 g, 85.85mmwl) and urea (29.75g, 5eq.) was

heat ed at 190QC f 2 h. The. hot ti j

t hon LS SeRa Setip Ty BB RS BRI Sh ARd Sgommo
ahd'6Rbk (). 25 gnste@.? b heRePMa90RY fdrid K. MadeihdPreadtich Milxtird Wais
was then acidified (HG, 2N) to yield I|Hthieno [3, 2-

the pprTedicaimeodium hydrenie sefjion endamninseluble araterial sgraoved by

. “ . R
R e e O R N R e )
5 dlpyrimidine)2,4-8ioh8 (§3) ks adkvhitd précipititd, whidh %8s dollkctkd by Fttration
br s).. A m xture of
and-gif Brigh 1 42 581y r i ni di ne- 2, 4- di one (9. 49g,

PreTa —
HARRTIR Mo DO RS B A SR I e
116641 Icl@aRBdbas)d poured onto ice/water wi th vigorous

stirring yielding a precipitate. The m xture was then
filtered to yield 2,4-dichloro-thieno[3, 2-

d 1 1 [ A} A it - _ _ 0
A e R i XN
phiosphiorofis BkizchloriRef(df @nkpwexsaapddet Peflux for 6 h. The reaction mixture
2- Chl - 4- hol.i n- 4-yl -1 hi £3, 2-dl i m dj. 65
g Sinzonied T aBgRd sip ot wilen pab St SRR Pelfes (70
pfe@ﬁﬁbﬁée( Oglh@&gxtué@wmhherem PRl 3, 0Qichrd-thiehe[32- 2€4. )
an

| Me 1501.) was stirred at roomtenperature for 1
dipyrimndinge éobtas @rvhitocolid €8.08 8, T3teh filtered, washed with

BRI g g

(4H, t, J =4.9Hz), 3.90 (4H, t, J =4.9Hz), 7.40

Reference Example 2: 2-Chloro-4-morpholin-4-yl-thieno|3,2-d]pyrimidine
(65)
0
[:j Q
H S
2.2 eq) | ~N
(64) > N\
2
(65)

20
A mixture of 2,4-dichloro-thieno[3,2-d]pyrimidine (64), (8.68g, 42.34mmol),
morpholine (8.11mL, 2.2eq.) and MeOH (150mL) was stirred at room temperature
for 1 h. The reaction mixture was then filtered, washed with water and MeOH, to

yield the title compound as a white solid (11.04 g, 100%).
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(IH, d, J =5.6Hz), 8.30 (IH d, J=5.6Hz). Reference
Exanpl e 3: 2-Chl or o- 4- nor phol i n-4-yl -t hi enof 3, 2-

walkggniauBdi ne- 6- car bal dehyde (66) (66) To a SUBQEGBR@E/004129

of 2-chloro-4-nmo f holin-4-yl-thieno[3, 2-d]pyrimdine
(65) (1.759, 6.85mmol) in dry THF (40nL) at -78C was
added a 2.5M sol ution of nB¥Ei in hexane (3.3nlL,
1.2eq.). After stirring for 1 h, dry DVF (796nmni,
1.5eq.) was added. The reaction mxture was stirred

'H NMR (#B0MHzZ7 0DMSQ) 3.Aié (AHar fretiOBER MY (85, t dom9Hz), 7.40

O TeShHbs 4 QB S/ bH0S onto | cel wat er i ol ai ng

yellow precipitate. This was collected by filtration
and air-dried to yield the title conmpound ( 1.50 g,

Bﬂm@mﬁ_aml_@oo VH2-Chlonpsiemorphdingdtm-thieng{324 9) |
3.95 (4H t, Sl irfidideSeatbaaddat® (! 86)

s), Reference Exawp
2- Chl or o- 6- (4- rrethyl pi perazin-1-yl methvD 4-
nor phol i n-4-yl -t hi eno[ 3, 2- dI(Pyrlmd| ne (72) To a
m xture of

2-ch|oro-4-nDrphoI|n-4-yI |e o[ 3 2-d] pyri m di ne- 6-
car bal dehyde (66) (147ng
1- et hyl - pi perazi ne (1. 5eq 87nL) and acetic acid
(1.05eq., 32mL) in 1, 2- dICh| roet hane (3nL) was added
sodlun1tr|acetoxyboroh N-leq., 121ng) and then
stirred at m t e overnight. The reaction

m x{@Ye was d| ute /ja§hed wWth a saturated
sol uti on of sodluﬂ%hydrogenrﬁarbéﬂate, bri ne,
separated and dried (MgSO4) . The crude product was
evaporated in vacuo and pyeéyied by chromatography to
give the title conpound 72 as an off-white crystalline
solid (51 ng, 45% . Reference Exanple 5:

sol uf Ba gL BF peniold- Hmorbdlin KL ot Slarbiitbidlfe @)
(1.76 @eﬂsimmﬂmmidrgmmomg abdided wasadled 2 D5SMfolstiahi efmBulLi

in II1<3tx2u|1et ‘(J3 3(mL 1. ggq) 1A%e tlrrlng H)rw%t 3ry 6?/{9_2796;)?{ 1 geq ) was

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

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

'"H NMR (400 MHz, d-DMSO) 3.76 (4H, t, J=4.9), 3.95 (4H, t, J=4.9), 8.28 (1H, s),
10.20 (1H, s),



2 h, the deep red solution was poured onto ice/ water
and the resulting precipitate collected by filtration

W0 000gioadodl 4- ni tro-1 Hindazole (67) (1.98g, 81%CT/8B2005/004129
m xture of 4-nitro-|1Hindazole (760ny, 4.68muol),
pal I adi um on charcoal (10%4,cat.) and ethanol (30m)
was stirred under a ball oon of hydrogen for 4 h. The
reaction m xture was then filtered through celite, and

t e sol vent noved | vac
| am n

sol ution of sodi um gidrphékn- amﬂuno@,ﬁamwimndm ey
(2m) was added dropw se to a suspensi on of

| Hi ndazol -4-ylam ne (63 Inmg, 4.74muol) in 6M
hydrochloric acid (7.2n) at belgw OQOC. After stirring
for 30 m nutes, sodi umtetrafIEZro rate (724ng) was

added to the reaction mxture.| A vijscous sol ution
resulted, which was filtered a shed briefly with
water to yield | Hindazol e-4- di azoni um
tetrafl uoroborate salt (69) S(21 , 2099 as a deep red
solid. Dry MeOH (4nL) was plrggd WNh argon for 5
i nut es. (7@ t ki-s—was added\| H/| ndazol e- 4- di azoni um
tetrafl uoroborate N (218
bi s- pi nacol at odi baf on (}239ny, g.) and
[1,r-bis(di phenyl phpsp ino)ferr%ﬁene]palladl um (11)
chloride (20nmg). The reaction fiRXture was stirred for
5 h and then filtéred through celite. The residue was
5 purified using flash chromatography to yield the

G o Ao ETRE ot b B e
éé%&%eﬁéﬁ)ﬁdlgﬁflgm Simol 2Ry ihihe @Hda, ROy Pae

roform om_ was added potassi um
aedtietasidy( 1(0]58@5@2}1,1,) 128 Edwhloroe&aﬁé’ @ImLAwed ad.dedlshdadm de
nm.) was addeqd wi th concurrent

5 IORHAPP RIS (s 12 1TH) 30 SR B8t TMBH SO a1
10 mﬁﬁ{@g&.éﬂﬁ%‘%&%ﬁ ?m;(fﬁ %Qﬁc disd @th ‘ﬁél‘@r WMHeS I(QVJH d'&nfated

at1 nous so orned. 18-Crown-6
s&pﬂ&mﬁéadlu‘m hg@;))gwa@rbmm briddeparhtedwatidiisd (MeSOa)! The
cﬁllél%lrplét ucs was evqapora? d in vacuo anZl p%f"l 21 by cﬁroma?ograﬁ(hyut{) gn\/%}ﬁe

title compound 72 as an off-white crystalline solid (51 mg, 45%).

15 Reference Example §: Indazole-4-Boronate Ester (70): Route 1
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15

under reflux for 18 h. The reaction m xture was
allowed to cool, was partitioned between chloroform (3

wa0@ak)e0and sat urat ed aqueous sodi um hydr ogen PCT/GB2005/004129

carbonat e(1001L). The conbi ned organi c extracts were
washed with brine (100m.), separated and dried
(MgS™). The crude product “Has evaporated onto silica
and purified by chromat ography eluting with 20% " 40%
Et OAc-petrol to give the iV-acetyl indazole (73)
(.talg, 49% as an oram§@zsolid followed
dazole (74) (2.13g, 4
NI (400 MHz, CDC 3 : (3H, s), 7.
. 7.56-¢1H, d| 8N, &sI% (|
NH;Z 7.8Hz). 74: NVR7(400 MHz,
(I'H, t =7.3Hz), 7.33(I1Hgd, J =7.3Hz),77.464(1 H,
d, J =7.3Hz), 8.1 1 (IH, s), 10.20 (IH br s), To a
solution of the iV- acetyl(67)ndazol e (3.09g, (8. 9ol )
in MOH (50m.) was added 6N aqueous HC (30OrL) and the
m xture was stirre t omtenperature for h. The
MeOH was evapor at ed he m xture partitionged
between Et CAc (2 X ) cand water (50nL). The
conmbi ned organi c | ayerg”were washed with bry ne ]T(ISOm_),
separated and dried (M

orange solid (2.36 g,

: . \
4- br onoi ndazol e (500 2. 54Nml )‘ana N
bi s( pi nacol at 0) di bor ox Neq., 3. 81mmol

(20m.) was added pot assi um fcetate (3.0 eq. .61
747 ng; dried in drying pistol) and PdC 2(dppf) (
mol % 0. 076mmol , 62 np)(70he m xture was dedé%sed with
argon and heated at 800C for 40 h. The reaction

m xture was allowed to cool and partitioned between

or gartpe e 21 e R E AR 7834 AR Rbcctic acid
(6RREY Weidand seliatiesl of daRf hitrite (N 3y Litkey. yiatverteraSmigsA frer
purified by chromatogr aphy eluting with 30%"40%

2ty (hadepe redaiolutiongyasdonred; oRtLiss WifFkang: the resulting precipitate
collected by filtration to yield 4-nitro-1H-indazole (67) (1.98g, 81%).

A mixture of 4-nitro-1H-indazole (760mg, 4.68mmol), palladium on charcoal

(10%, cat.) and ethanol (30mL) was stirred under a balloon of hydrogen for 4 h. The
reaction mixture was then filtered through celite, and the solvent removed in vacuo
to yield 1H-indazol-4-ylamine (68) (631mg, 100%).

An aqueous solution of sodium nitrite (337mg, 4.89mmol) in water (2mL)
was added dropwise to a suspension of 1H-indazol-4-ylamine (631mg, 4.74mmol) in
6M hydrochloric acid (7.2mL) at below 0°C. After stirring for 30 minutes, sodium
tetrafluorobrate (724mg) was added to the reaction mixture. A viscous solution
resulted, which was filtered and washed briefly with water to yield 1H-indazole-4-
diazonium tetrafluoroborate salt (69) (218mg, 20%) as a deep red solid.

Dry MeOH (4mL) was purged with argon for 5 minutes. To this was added

1H-indazole-4-diazonium tetrafluoroborate salt (218mg, 0.94mmol), bis-pinacolato



m xture of the boronate ester (369 ng, 60% and

i ndazole (60 ng, 20%; this was isolated as a yell ow
w@ooosiiiosh sol i di fied upon standing to furni shp€¢TGB2@S/004129

an offwhite solid. 1H NVR (400 MHz, 6-DWVSO) (70) 1.41

(12H, s), 7.40 (IH dd, J=8&sHz, 6.9Hz), 7.59 (IH d,

J =8.4Hz), 7.67 (IH d, J =6.9Hz), 10.00 (IH, br s),

8.45 (IH, s), andindazole: 7.40 (IH, t), 7.18 (IH t,

oyl 855y, (070 4 i o

clifsAdeo(20me). TheFenaioni midareivas dtumlrﬁ(m atheanlshar filfcr&] thifough

solution . of 4-fluorao-2-ni rotoluene

cglite.fihgSpsiduey acputHicd ue%[lgr{i é’iééﬁ%lé fhg dggjred itle
[ mL fdlmmdb h+mmmsccr1mde

c?ﬁgf)% (i(%)?_ﬁi lel’rr{egi ) y ucci ni

ction mxture was stirred for 16 h and
was then guenched with brine, extracted into ethyl

Bal éegtgagtg :E@ gpangijgréu Iniegh _12@3%5@4 Bo-rr(r)]neatéS %lst\@?'l?l}O)V\ﬁf'ou%eefD ved

| - brono-5-fl uoro-2-nethyl-3-nitro-benzene (5.96g). To
a solution of crude
| - bropo

he~reaction m

hea 0 reflux_’After r}qqut‘tn’?

di | thegd”wi th DCM washed di um car bonig
solution, dried (MJSO4) and the 'sol vent renov I Ny
vacuo. The resi due was purified I ng flash

chr omat ography to yield (73) (74)

3- brono- 5-fl uoro- 2- et hyl - phenyl am ne (1.46g). To a
sol ution of 3-brono-5-fluoro-2-nethyl - | am ne

(470ng) in di oxane (6nlL) s .added trjethyl am ne
(1.28nl), palladiumacetate (Rbny),
di cycl ohexyl phosphi no bi ph (161ng) and pinaco
borane (1.001m ) and the gy xtupe was heated to 8C0C
for 4 h. The reaction m xturg”“was cool ed, diluted with
chl oroform washed with bring, dried (MgSO4) and the
sol vent renoved in vacuo. Thg residue was purified
usi ng flash chromat ogr aphy vi-eRd the desired title
conpound (466ny). N

(70)

10 To a solution of 3-bromo-2-methyl aniline (5.0g, 26.9mmol) in chloroform
(50mL) was added potassium acetate (1.05eq., 28.2mmol, 2.77g). Acetic anhydride
(2.0eq., 53.7mmol, 5.07mL) was added with concurrent cooling in ice-water. The
mixture was then stirred at room temperature for 10 minutes after which time a white
gelatinous solid formed. 18-Crown-6 (0.2¢q., 5.37mmol, 1.42g) was then added

15 followed by iso-amyl nitrite (2.2eq., 59.1mmol, 7.94mL) and the mixture was heated
under reflux for 18 h. The reaction mixture was allowed to cool, was partitioned

between chloroform (3 x 100mL) and saturated aqueous sodium hydrogen carbonate
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Ref erence Exanple 8: Preparation of
2- (I H 1 ndazol - 4-yl)-4-nor phol i n- 4-
wo beobhi@anf 3, 2- dl pyri m di ne- 6- car bal dehvde (71)&T/GB2005/004129
m xture of
2-chl or o- 4- nor phol i n- 4-yl - gpl eno[ 3, 2-d] pyri m di ne- 6-
car bal dehyde (66) (I CD'rg “35mml ),
4 (4 4,5, 5- tetrarret hyl -[1, 3, 2] di oxabor ol an-

(1o Tt EOTDES R we%‘gg e aber ML 0BBLE )

d water (0.7nL). To this was added
Selgaitrgs}??rg]%’dpgeny‘l%%o(g hi ne) pal | adi um(11) chloride (13.5ny)

and Theerudeguodush wae s eapbratgtsoritd sidibe dndpurifiedrlyon. The
chiQTROBARY 11 GhEet B QDAL PR B elial Qe 18 AFigiv Tidazole
(7%)3(?) gtng/foy‘?f@fcgéﬂgat 1B T8 1Rveddy 1RE R4Sl RGeS BEMB0%) as a

evaporatéd in vacuo
patesrahgei sofidr esi due was purified using flash

732 R SR QRS EBCE)S b GRE o) i AL DY, 7isd AT -
Ikt 080l 40 Y Sty | - pi per azi n- |- yl met hyl ) -

4- nor pholin- 4- hi eno[ 3, 2-dl pyrim di ne_(59
74R@NM&T@WZ)(¥:M3)(%25 H,1t,J=7. 3){-12) 7.33 (1H, 4, J—7 3¥Iz) 7.46

B By IR e B L lne]

1 metdy s ezhad-dc3tirindagol 8 (109, )| 2 Antinaly &t MeORL(50mL)
15u%(13 in 1,2-dichloroethane (2nL) was e%ded sodi um
wasrdgle 6 gt ifd (P enaL) ashige mixesived Stirogib rgom ErsFRture

fomen’ijﬁegm %El% Jaggé?éd dnd e ﬁmﬁrﬁhﬁfﬁe@ﬁgﬁﬁeﬂ E&Oﬁ@@ x

saturated), diluted wth
50matic) and stebet (W0mB). Sihiewembiited oogaglmaxzerls e wagied w1th bnne

SO S SR b SR AR 4550

uxﬁ@fx%ﬁﬁéeﬁ%é’s@ﬂﬁé t%%sx@a‘ﬁ%r&r%@ sblid gzesagm%md (33 ng). 1H
30-2.45 (br m
4H) qua @u@orsgf thp - hwmm}iazose @@Osn&@ Ymmalpnd 386 (s,

blg(E?nasgigtoMSrgg éf g]fq?gDS’l Pﬁqoﬂlg "P%g &bgﬁg%wa(s Zid@%_é(ﬁlasswm
ac@t%tel(é A&y, B6 1ol VB7 ieSlripd #bdyihg(pidthl) and Ed@lmlppt)ZG
mgl? o,|OH(57|6rr]r?r3510|62 mg){I ’llheGmlefurwa?\clllegaslse%ev{nahz élr%oL aXcll Heat

80°C for 40 h. The reaction mixture was allowed to cool and partitioned between
water (50mL) and ether (3 x 50mL). The combined organic layers were washed with
brine (50mL), separated and driéd (MgSO,). The crude material was purified by
chromatography eluting with 30%—40% EtOAc-petrol to give an inseparable 3:1
mixture of the boronate ester (369 mg, 60%) and indazole (60 mg, 20%); this was
isolated as a yellow gum which solidified upon standing to furnish (70) as an off-
white solid.

'H NMR (400 MHz, ds-DMSO) (70) 1.41 (12H, s), 7.40 (1H, dd, J/=8.4Hz, 6.9Hz),
7.59 (1H, d, J=8.4Hz), 7.67 (1H, d, J=6.9Hz), 10.00 (1H, br s), 8.45 (1H, s), and
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nmor phol i n-4-yl -thieno[ 3, 2-dl pyri m dine (59) by Route 2
I ndazol e- 4- boronate ester (2.0eq., 0.82mmuol),
wQ@ 26@daloagoot 6- ( 4- net hyl pi perazi n- 1-yl PCT/GB2005/004129
met hyl ) - 4- mor phol i n- 4-yl -t hi eno[ 3, 2-d] pyri m di ne
(conpound 72 prepared in Reference Exanple 4: 150ny,
0.41mmol ) and sodi um car bon¥re (3.0eq., 130mg) were
conbined in a mxture of toluene (2n), et hanol (I L)
~and water (0.5nL). PdC 2(PPh3)2 (QO.leq was added and
indagole:Q (16h i/ ¥BWHE, Wels 7 OHa et (i K, ﬁ%bHZ) ard (1 Heé

TEEREhad A PEERENTaEPE: ey and 11 ash col um

chr omat ography, t he product was isolated as a white

sgl i d 5149£ 81% Exanple 2A Furt her Conpounds of
:The 8 ly L0 '...'a 8YerT A HRNANE Hventi on
Wer €TBaSBRY; gg SPX _fRI3A QQlYtr(beulanéQ T}Pff'ﬁﬁlofgacﬁ%@m @3mL)

Conpoun was replaced in case
wap pddzdrcontentpted culfisror acndh (4onlo) ﬁ)ﬁnweah byi N lpmamaucmmmydet he

h of Reference Exa rel ev 1.ne
(5edr HhecreaqonTiialig rep UReC0r AT of Ferctise vGfh brine,
eitﬁ@te@%ﬂaeemﬁ abl@ste! ddeiicaghasom ame sﬂﬁﬁﬁaﬁﬁr&mo%n%&@o

are given for each of the title conpounds of the

tq fvwash ¢rode 1-brgmo{5-fhuoro3-methizly Hinitrp-henzene (5.96g).
- 4- gor.ph l,- t Rj . :
b 47 R ate o etee SRR s uorg 2 methyl- 3 njtro-borgene(5.96¢) in
e@H (%hﬁgav@dad\zlbcﬁconcentrated hydrochlorlc acid (11.7mL) and iron (6.1g)
t[hg (2-.Chl gr o- 4- nor phal i n-4-yl -t hi eno[ 3
andthg FepcHpRiTEX tHICEY ashegied g rf)ﬂ% Alien6 h-the mixtugs wasooled,
oA A e i b By 4 B S0P
so{lmnt (ﬁélbloveﬁ i98acuo0Th¢ rn51d41b1)was puBfied wingfladhidhyomatography to
J=8, 3Hz 8.21 (d, IH,
yigldhS ey stflogro-p anetf A phehBamine 414681 1) b (ESH )

480. FoaNbtition of 3-bromo-5-fluoro-2- methyl-phenylamme (470m §) in dloxane
4-r2- (1 H 1 ndazol -4-yl)-4-norphol i n-4-yl -t hi enor

(@mL)mV@H added yriettlampine (1 3B pé).palladium acsiate @hing).2ei d
dlcycqe ﬁgx\s}lp%osp mcg glp}wnyl (161mg) and pinacol borane (1.001ml) and the

mixture was heated to 80°C for 4 h. The reaction mixture was cooled, diluted with

chloroform, washed with brine, dried (MgSQO,) and the solvent removed in vacuo.
The residue was purified using flash chromatography to yield the desired title
compound (466mg).

Reference Example 8: Preparation of 2-(1H-Indazol-4-yl)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine-6-carbaldehyde (71)




10

15

wWQ bovsispB) - pi per azi ne- |

Prepared Via
4- ( 2- Chl or o- 4- nor phol i n-4-yl -t hieno[ 3, 2-d] pyri m di n- 6-

1H NVR. 400 MHz, CDO 3) 2.63-2.66 (m 4H), 2.84 (s,
6H), 3.31-3.34 (m 4H), 3.8% (s 2H), 3.92-3.94 (m
4H), 4.08-4.1 1 (m 4H), 7.39 (s, IH, 7.51 (t, IH,
J=8.1Hz), 7.60 (d, IH, J=8.1Hz), 8.28 (d, IH,
J=6.7Hz)-, 9.02 (s, IH), 10.13 (br s, I1H; M (ESf)
543.1

(MH) (4-r2- (I H1ndazol - ) - 4rmrphoI|n4yI-th|eno|
32d|pyr|md|n6ylrrethyl razin- |-yl|-

hol i n- 4-yl - met hanone (76'). Frepared via

[ 4- (2- Chl or o- 4- nof
hol i n- 4-yl -t hi end}3,
yl meyég)l ) —pi pegazi
prepared from nof N
yl - pi perazi n-1-yl -met hanone. "Am ng prqaratlon a

m xture of 4-nof holinocarbonyl chkiorjde (0.38m), 1-
BOC- pi per azi ne (552ny) and(7ddt assi uni car bonat e (439nyg)
in MeCN (7mL) was stirred at roomtenperature for 3 h.
The reaction m xture was then diluted with DCM washed

Wi T h Abkiire O%L&ﬂﬂo(r&mé&ﬁmﬁm -y1RicAGBY LMy FRHENEE- | N

vacuo to yield

cirbhideleyde-(66Y (360mE,) 0. pImpemolz #8415, T tetrbmeihlyl-£1, 3.2 jddoxaborolan-

2t Aol ROt P el [ R i Pt i 2RE Vrt
sitdpededia Solu &R Satsm)aaham (hyshr o aﬁﬂ @hietl €0. Bl ). TolthisNME

400I\/Hz CDd 3 (4H, 3.28-3.32 (4H,
ed b35(gg)hgnggh((s@h;ne}galla@ugfﬂhchjqncte4(|'l|3 Sme) and Hig r(:@qon

15795%1 vsézslgtﬁ;sﬁ?c?@jtﬁ%géo mfy fle.?gtg%\ T?}ﬁx{eﬁﬂ jﬁﬁhé)%v? gg G ?O%)for 1
h(ahfithen, padtitioncd befwee® DM (ahdwatey, thd Orghfic(lhydr vsbls)washﬁ with

g{?,’l egr%§$r q(lﬁg,r@ﬁlbl[‘%suét[a%ﬂ g’lktereh rggg é\%lporate(P- in vacuo. fThe resulting

r t 71
g U By g e e

(Yg@- Chl or o- 4- nof hol i n- 4-yl -th| eno[ 3, 2-d] pyri mi di n- 6-
yl met hyl ) - pi per azi ne-1-carboxylic acid

(2- met hoxy- et hyl ) - net hyl - am de, prepared
Example 1 2-(1H-Indazol-4-y1)-6-(4-methyl-piperazin-1-ylmethyl)-4-

morpholin-4-yl-thieno[3.2-d]pyrimidine (59) by Route 1

.

(71) > S XN _N

—N
- 4- )}x{IHrret hanone,

/ (59)

-sul foni c aci d di met hybemiGae00s/004129
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from pi perazi ne-1-carboxylic acid
(2- met hoxy- et hyl ) -net hyl -am de. Ami ne preparation: to

woOk®BC4qBper azi ne (500nmg) in DCM (5nL) and PCT/GB2005/004129

triethylamne (0.41nm) was added 4-nitrophenyl
chloroformate (541ng). After 1 h the reaction m xture
was diluted with DCM washed-with brine, dried (MySO4)
and the solvent renoved in vacuo to yield
pi perazine-1,4-di carboxylic acid tert- butt){1 est er

1€n

4-ni Te énprs@m‘gzpf &{tIndagalodry})-4-merpholin-4-yl-thieno[3,2-

Ay RfaA Batidll SO B aBrARE | e ok Cle,
0.8 ¥mird] yaidroxtyeadi { DS fy1,24dishdorp ethdwey (R ndr)dvdshadded sodium
reaction mxture was heated to reflux for 24 h, The

triaggiex yasrohdride (Om I Smreel)- Thedgagtion paxvee WAYSHTRd &t roqm

I I
tefture 388 P pThef BEATRY QAIRROY shralcdy dufed with DOM,
amkvyhshed aadthcriner Thebongyﬂnc wteewai SPpamipd, diiekaVige0ys), bHitered and

AR gt dhe feidiears B o Lo Q’Q'ﬂ%‘;glgﬁﬁtogﬁp gio ki%e

t}ﬁ@it]‘écowo{ﬂm (349 |\/HZ CDC| 3) : 2.59-2.63 (4H, m, 2.90
S m, 31 (3H s), 3.48 (2H,

'K NIVIR 480 N2, dIVSE) G018 SITHI] 308 Eplts mb SO 85155 (or m,

oy 85k B Byt S o 58 6 o 807 .

1H) /=81ZHA08.01 kb, 161, =7 Bz}, BI7 (5, H5)1161‘1/5|'(brs lH) MS (ESI") 450.1

2-(4-r2- (I H1ndazol - 4-yl)-4-norDhol i n-4-yl -thienor 3. 2-
(MH )’-yri m di n- 6-yl met hyl | pi perazin- 1-vU -

-di net hyl -acetam de (78). Prepared via

2-[4-(2-Chl oro-4-norpholin-4-yl-thieno[3, 2-d]pyrimdin
Ex&nplg et 21 H-Inid mlatz thyl-pipdrazin HyViawth diridel e,

] [ er,%zi n-
1-yl -acetd

imidine (59) by Royte 2
1- BOC- pi per azi ne (387rrg)

o)
2-chl oro-JV, vVdi net hyl acet am de &) nmL.) and

.l_
u',h

triethylamne -(0.58nL) in chloroformwas stirred at
roomtenperature. After stirring ni ght the
reaction mxture was diluted wth washed w th
brine, dried (MJSO4) and the §o| ve renoved i n vacuo
(120 yield—» \

P NH

/ (59)

Indazole-4-boronate ester (2.0eq., 0.82mmol), 2-Chloro-6-(4-methyl-
piperazin-1-yl methyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine (compound 72
prepared in Reference Example 4: 150mg, 0.41mmol) and sodium carbonate (3.0eq.,
130mg) were combined in a mixture of toluene (2mL), ethanol (1mL) and water
(0.5mL). PdCIy(PPhs), (0.1eq.) was added and the reaction mixture was flushed with

Argon, and then heated in a microwave reactor at 130°C for 2 h. Following extraction
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4- di et hyl car banoyl net hyl - pi perazi ne-1-carboxylic acid

tert-butyl ester (558ny). Treatnent of this conpound
WOWRak/0k0B1 i n DCM MeOH yi el ded t he desired conppCmdB2005/004129

whi ch was isolated as the hydrochloride salt. 1H NWR

(400MHz, CDCI 3) : 2.63(sbr,8H 4 x CH2), 2.95 (s, 3H,

CH3), 3.07 (s, 3H, CH3), 3. 20 (s, 2H, CH2), 3.85 (s,

2H, CH2), 3.90-3.93 (m 4H, 2 x CH2), 4.07-4.10 (m

Oy S i Sy by, G b ffaf gl white
so‘}\fdl'd149mg,7812/3j-|z) 9.00 (s, H ArH, 10.25 (br s, H,

; M5 (ESI+) 521.29 (M#) .
4 r2- (1 H1ndazol -4-yl)-4-norpholin-4-yl-thienor3, 2-dlp

ggaingg'%§ Bin¥/ndF oYl dinBE bl Tiventidia” bOXY! i ¢ aci d
4-(2-Chl oro- 4- m)rphol i n-4-yl -thieno[3, 2-d] pyrim di n-6-

>|c/)|r ggip% ggl]ogvdﬁg? é(?rﬁé&t&lﬁil? hgt ¢ qgvébéxgy%fe pge%ag%gy Xna"ilogy with the
pfgcgé%td? Yxafib rﬂrﬁﬁﬁz{sﬂ%blﬁ&d ihQaéh &3k B e é@fo(imate

BOC- pi per azi ne 7rrg) in dry THF (8nlL) was a
ptqcuxeomhlqm oneapponé; Preparaddty thoegthod %@&rmﬂe dRRBRiHY PSing

t}}eégl% @If.rgﬁn]&?g(ltn T‘ e o Af t gtilxlsﬁdp{ra%lﬂ c{ %l%é%g?ﬁl&y\gfs tﬁee: 8mme is

dvdctiBedbdlow, witbid ﬁ&eédﬁ@S@@MRﬂMa i venl fopedchwd shertithov ed
|n vacuo to yield 4-

empeundy o€ MCBBYRMIPLDI per azi ne- 1- car boxyl i ¢ aci d
tert-butyl ester (940ng). Treatnent of this conpound
with HCO in DCM MeCH yi el ded the desired conpound,

2w [OH(1 Walndhgoiiday|pd-merpholin-Hyyitit eid[8.2+ dlpyrimidin- 6y~
(400MHz, 3) k2. 57-2.61 (4H m, 2.87 (6H s),
&Mﬁr—ﬁe L®O) 389 (2H, s), 3.92-3.96 (4H, ),

4'808 Pﬂ%pll?ed(\/ﬁ'b Jﬂj(z -Chicts- 4(-1'[1’6L‘ph§)1n-47y1?31ef1$[131;2 a}pyﬁmldm-)é-

yim@Rylj-piperazin-144)- mbar(oﬂH br); (ESI+): M (ESI+) 507

b |
3 Xk 0 DR 24D (s my 21 252-2:52. ST uder DMSQ,
pl:ag,ny.ha {q, REFERDHR), 13:30- 3186 th GH), Bigsrh) B(a; mpmsm(bds rléI ),
7.4%- 48 (m, 2H), 7.65 (d, 1H, J=8.3Hz), 8.21 (d, 1H, J=6.8Hz), 8.87 (s, 1H), 13.15
(brs, 1H); MS (EST") 480.1 (MH").

4-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-

piperazine-1-sulfonic acid dimethylamide (62).

Prepared Via 4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyl)-piperazine-1-sulfonic acid dimethylamide.
'"H NMR 400 MHz, CDCl;) 2.63-2.66 (m, 4H), 2.84 (s, 6H), 3.31-3.34 (m, 4H), 3.89
(s 2H), 3.92-3.94 (m, 4H), 4.08-4.11 (m, 4H), 7.39 (s, 1H), 7.51 (t, 1H, J=8.1Hz),
7.60 (d, 1H, J=8.1Hz), 8.28 (d, 1H, J=6.7Hz), 9.02 (s, 1H), 10.12 (br s, 1H); MS
(ESI") 543.1 (MH")
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woestawoBonyl ) -

Prepared via
2- Chl or o- 4- nor phol i n-4-yl -6-[ 4- (3- nor phol i n-4-yl - propa

pi perazin-I-ylmethyl]-thieno[ 3, 2-d] pyri m di ne,
prepared from4-[3- (pi pera2| ne- 1-sul fonyl)-propyl]
- nor phol i ne.  Am ne prepar at?®on: A m xture of

1- BOC- pi perazine (3.26g), 3- chl oropropanesul f onyl

chI orlde (2 63 ) and trleth | am ne (2. 68rTL) was
g i ir4-BIOHHIO0 pl-thienpy a2 -A Py IC dinsgg-yhmet

D hazfn-f“ﬂ' &Brdﬂoﬁﬁﬂrﬁ-me "a. Ik ¢§d with DCM washed with

rine, drred ( MgSOH) € sof vent renoved in vacuo
to yPEflpdred via [4 (2 Chloro 4-morpholin-4-yl-thieno(3,2-d]pyrimidin-6-

ch] or o: propane- -sulf era2|ne | - carbp
YRRy PR LA e SRR e El g TorDhon-4-
yﬂpli)&agmpg,pme{hggme | - suI fonyl) - pi perazi ne-| - car boxyl i
c acid tert-butyl ester (4.65g), potassiumiodide(

. | gAmipopreperiation: canixturavé4-amaphamobabomd chlorigei().38mb), 1-

BERSh kel G Al oS bartb G I ipA Vo (L e
S%idl;% bdti%rﬁ @el;rré}fb’ratﬁfé foMy Ofe Ractidnaixaat %R thdnelIRY&IOwith

DEM.3vashesd Weﬂhuhﬁmq drieddMgsihe and thgsplyayt rpmey esbinaaiwetd yield
4 RfRPREAE BBl Dirliotne SRpRbr bl B3 e RO IR s Bime)
Tmaln?m o th1Mm¢DMW1tmﬁcahﬂucw11®gS{ ﬁygigd g:}trﬁ dtrsilfl)ekf
°§%Mn§ gﬁﬁagéﬁiﬁ%asﬁtﬁy@gcklﬂ{ldﬁw 2.99-3.03 (m
‘ﬁﬁMR§4@(ﬁnﬁz,3@DC!§b. AE59 58. i@ﬁ y, B85 H, m$B 3945 ﬁ.?9 (4H,
2H), 3.91- 3.93 (m 4H), .08-4?.10 (m 4H), 7.39 (s,
mp, 3.6¢-B)71 (F#5m),(3.88 GH, A),R,923%96 4L)m), #.0884.1 21 (4H, m%F.BY (1H,
= , ArH,, J=T. . 0
TR (b 458 PR b0 T oo Bf a0 2.6 iy Sz am

sX 16.018((H, vrh; MY @BSI"Y S49y{M*yror phol i n-4-yl -t hi eno[ 3
2d]pyr|md|n6ylmet yl']l - piperidin-4-yU
-(2-met hoxy-ethyl)-nmethyl-am ne (81). Prepared via

alrh 1 rf BT Ry AR PR Y- dr- WerloP 20 irdiafil &Y fthFhifl."- ©
pi‘pleﬁieinbvll éar’@&)@/ﬁb iaclidr(2 4nethdxyt &h yii inkethod -aatiliy (773.met hyl - ami
et nBRTREUR 4 Chbblge-4umereholin fodyieelanypyrpdies-
ylﬁrl_{e‘(ﬁ%ﬁf 9fpe&9meq -GBS 4ii€ aBfa (PrrReho:A-RhP§ i ASn{idd Y&hared
from piperazine-1-carboxylic acid (2-methoxy-ethyl)-methyl-amide.
Amine preparation: to N-BOC-piperazine (500mg) in DCM (5mL) and
triethylamine (0.41ml) was added 4-nitrophenyl chloroformate (541mg). After 1 h

the reaction mixture was diluted with DCM, washed with brine, dried (MgSO,) and
the solvent removed in vacuo to yield piperazine-1,4-dicarboxylic acid tert-butyl
ester 4-nitro-phenyl ester (940mg).

To piperazine-1,4-dicarboxylic acid tert-butyl ester 4-nitro-phenyl ester
(500mg) in THF (5SmL) was added N-(2-methoxyethyl)methylamine (254mg) and the

reaction mixture was heated to reflux for 24 h. The reaction mixture was

PCT/GB2005/004129
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met hoxyet hyl ) net hyl anmi ne (335ng), acetic acid (0.15nl)
and sodiumtri acet oxyborohydride (797ng) was stirred

W@R00s0e0Bt enperature in 1,2- dichl oroethane (5pdd/GB2005/004129

After stirring overnight, the reaction m xture was

diluted with chloroform maghed wi th sodi um

bi carbonate solution, dried 0('l\/gSO ) and the sol vent

renoved in vacuo. The residue was purified using flash
hr omat ogr aphy to.yiel .

c{fReERAE P Sthpindecutsing Sashicalymntoempiaeseby iarisléry

dZLrﬁetH@ Hddeth?!)lmala‘)‘rlydart?aﬁio‘%'l] qplgérﬁﬁhg‘? Moty libh&d @éﬂ'%?ﬁ&ter

d the desired conpo
(ngh Wagtmegboﬁhmcoawoumbwhtzd{@ioh DﬁMdde@leelddd—thWEsxred

P ol it 15 % (11

"HINMR. (E@MHbL cbcw '?591!216)3 (48; 9%, 23901%3}1 62 8.27m .30 &188n),
3 %1 é%HGS)9374§ m{ tmz 574(2681)43 99 (%HH) 2 (37963(9 (mm 4.98-4.12

ATt 5, 552 AEE R, 7EpRP I=pomd ol Telg =T,
9. QESGLH, §210. [MEH, br3MIS (BSI() 35 1(ME20! - 4-y
p- 4- mor phol i n-4-yl -t hi eno[ 3. 2-d] pyri m di n-6-yl net hyl ] -
pi perazi ne- 1-sul fonyll -propyD-dinethyl-amne (82).

ZRﬂfﬂQﬂ'IHOinHéz%l 431 Ak Aphdilnd-Gr fhléHbfi 2-d]pyrimidin-6-ylmethyl]-
0|n-4- I-thlenoldzajpyrlm di n-o-
d Acttars Bl| | - propyl } -di met hyl -am n

3 E’%ﬁeﬁm zranfef’%{;ﬂﬁa%érryowmﬁﬂ iRl 2 Hvimidis-

1 ]
y ?feﬂw @bbﬁﬁmma?]awzvfcggqeg@gag@%gﬂd@ greéﬁﬂe‘d%on%w ]’N‘éﬁglethyl 2

piperaging byl-aqetanyde. 7), 2.68-2.72 (4H, n), 3.00-3.05 (2H,

m M% }Zreq% aéfﬁ:: n:i%(tu.;g’ggp ﬁ@@"pgﬁamﬁég 7t 99 chfbjo-N,N-

dm&ﬂf))lacet?anﬁ@e (. 4-1mIO) and tréth@lamite @0 SiIL),in dhloﬂof‘ 1t Q)as stirred

'1“& ﬁ?ﬁ; (IH br); Ms (ESI+) 585
atZO?IE t%@?f(f AU Eétilm&g;?lvymkghﬁﬁlefreworl ixtuge W@hdlélﬁ@( with
DM whkRYd with 8FiRs Ql'rﬁég Tﬁf;ﬁ'@ﬂs)}%nd at%le FOIant (%rgs)ved in vacuo to yield

pi perazin-1-vUZ-rn
4-dimethylcarbamoylmethyl-piperazine-1-carboxylic acid tert-butyl ester (558mg).

Treatment of this compound with HCI in DCM/MeOH yielded the desired

compound, which was isolated as the hydrochloride salt.

'H NMR (400MHz, CDCl): 2.63(sbr, 8H, 4 x CH>), 2.95 (s, 3H, CH3), 3.07 (s, 3H,
CHa), 3.20 (s, 2H, CH,), 3.85 (s, 2H, CHy), 3.90-3.93 (m, 4H, 2 x CH,), 4.07-4.10
(m, 4H, 2 x CH,), 4.36 (s, H, ArH), 7.49 (t, H, ArH, J=7.74Hz), 7.57 (d, H, ArH,
J=8.26Hz), 8.26 (d, H, ArH, J=7.23Hz), 9.00 (s, H, ArH), 10.25 (br s, H, NH); MS
(EST") 521.29 (MH").

4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl1-

piperazine-1-carboxylic acid dimethylamide (79).
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Prepared via 2-[4-(2-Chloro-4-no f

hol i n-4-yl -thi eno[ 3, 2-d] pyri m di n- 6-
WQ koveiopB) - pi perazi n- 1-yl]-2-nethyl-propan- 1poOl/GB2005/004129

prepared from 2-net hyl - 2- pi perazin- 1-yl-propan-

1-ol. Amine preparation: a _gjxture of BOGC piperazine

(1.87g), ethyl 2- bronoisobutyrate (5.90Qy) and

pot assi um carbonate (1.53g) in I\/ECN (ZOTL) was heat ed

in aps
m xt ur%%v\eggl l% gg?'cgflorg%gﬁtog@o\%ﬁt h llgf or %%nglﬁé%
yi/mdzthylb)-plpmeazmi:r 1-earbOhyist)d dmiétltyﬂ‘Gnlﬂe,l prepered from\pgperadine-1-
re3|que was purified by flash col um
%ﬁ%ﬂ&m%‘f dighylgnides| g 4- (1 et hoxycar bonyl -
| - metAyihe ?f' fahoﬁ‘ 'p@ﬁ Q(;lhﬂ@n l)f PBG@P%E#a%ng@mg) in dry THF

tert-butyl ester .979). Treatnen
(Smbhmg/axhdeb @mthylammve(ﬂw mlétfhlﬂd\yeckhxxﬁmzliyk@rbamoyl chloride

3 ERLRR st e P LithotondhirEiie Mes hep ditled ey R
wakkdahoith béind, 2riBY dVIeRD;) ahd khélidRednlt Was Bdridnlel-iR vid@load iylidd 4-

l-carboxylic acid tert-butyl ester. Treatnment of this

dyBerhYeHEaMPY P IPRIRZingr | xetoelivagii égrtibety! eréerd@4Gmely Treatment

oS Pl EOTRDEREElh SRR OE IR I, yig

wap jsolat&l¥slthe hgdrochlofde saltd9 (I H, m, 7.39 (I H, s),

' NN MER B r: E52d i, i 247 b et 25 35 R m),

85%&}'12 s)59§2(3'\4#Q4H "m) Zoélﬁzl @eeap! 7.49Y1H, 5), 7.52 (14, 1,

--ITDT 0|n--

JSS@HZlﬂyﬁQ G‘thIdnJﬁ SI)L &Jéﬂlﬁllfﬂ] d, Jg7,0H2) [0.02 Ot ishli 19y1I0 (A B br);

@@5’%%&%%@4&;& i n-4-yl -t hi eno[ 3, 2-d] pyri ni di n- 6-

yI methyl)-[ 1,4']bipiperidinyl, prepared from
per i d|4n0|4per| dllne 11H NN',R (400I\/Hz4 CDCl 3)

243 (1M, br),
“br. d, J=1 1.4),

3. 84 P(eZ)lakedSaxa 2331&&034 Bﬁr;(h@hln 49?1 6-f4-BBmérphdliad-yl-propane-1-
&)ﬁm@;mpém@e k}hmetwﬁfmoa,?-d@w@m prgyaergq ot fﬁi H
(Rperazil® 1(HHbiN)-popyl|Mibdholine.

Amine preparation: A mixture of 1-BOC-piperazine (3.26g), 3-
chloropropanesulfony! chloride (2.63g) and triethylamine (2.68mL) was stirred at
room temperature in DCM (25mL). After 2 h the reaction mixture was diluted with
DCM, washed with brine, dried (MgSO,) and the solvent removed in vacuo to yield
4-(3-chloro-propane-1-sulfonyl)-piperazine-1-carboxylic acid tert-butyl ester (4.65g).
A mixture of 4-(3-chloro-propane-1-sulfonyl)-piperazine-1-carboxylic acid tert-butyl
ester (4.65g), potassium iodide( 1.1g) ,potassium carbonate and morpholine (1.6mL)
was heated to reflux in MeCN (100ml). After 16 h, the reaction mixture was cooled,
diluted with DCM, washed with brine, dried (MgSO,) and the solvent removed in

vacuo to yield 4-(3-morpholin-4-yl-propane-1-sulfonyl)-piperazine-1-carboxylic acid
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2-(
1H I ndazol - 4-yl ) - 4- nor phol i n- 4-yl - 6- (4- nor phol i n- 4-
wq keopiopmsi di n- 1-yl methyl)- thieno| 3,2-dlpyriPCTGB2005/004129
(85). Prepared via 2-Chloro-4-np f
hol i n-4-yl - 6- (4- nor phol i n- %_yl pi peridin- 1-
yl met hyl) -thi eno[ 3, 2-d] pyri'm di ne, prepared from
4- mor phol i nopi peri di ne. 1H NWR (400|\/Hz cDd 3)

LT T R RN T
th% g{e}lremcomﬁog&f Fhich \Mﬁsol%d as tl§41 ?ddhlo‘ﬁ)dc sBlt 92- 3. 96

‘Hmmmmoomm QDGla) d, 987262 6n, 218) 2@14(2 M (ra, 6H?):2 6%)2 6%(@2

SRR y R WP RPN 2D

3, yﬁ gﬂl azjaza% éd(ml AFEY, 1\B0)s, H hmr)pv 302 ] rAyHL .|7h=’di7He), 7.58
Vi a

(dZHQ‘NrHrJS— 3%);;&&7.(@ Hi AfH, d=7 £44B50 M4 nHp AR 3038/ H,
3, 2-d di
NFD&S&FF‘&%Z*/ P4 gl .pe oot ne. 1H AR (400N cba 3y ¢ o
2.64-2.70 (4H, ,387396(1()—|n)410414(4H
! , .. 8)., ' )

I ndazo| | V4- nor
f hO' Pmpdresl vid ﬂil-(érﬁlnliim% nuqrpiwhmﬁ dl-ﬂu@m{ﬁv Aeippimidin-6-

yhne(ﬂz Henieritin-ipmer oz SR riwlafhine pripaed fom 3. ¢
HERY i el Bigrigiya- gt nwinb: pi per azi - 2- one,

prep froml 2- hydr ox eth pi.per

Ami nénpnep@pamtlgm am@(turc ?e ameﬁd@ezﬁéd}?é) 8‘2@) in

“@tl\@ﬁ&?tmweﬁwp) ne aISQ‘%?’I%e%@%&&;U in se%grsg?&aﬁ? i quot s.

trfck @k ySdrbhydriig (79Tmg) Was stirfed atmetrgpertwt e {.2- 38 )

B IpsertBngH Gy TGHITS TVeGRIER’ WSACeTPh PR D Gy vt

c@féf@fgﬁr{? wMé@@ﬁh%gﬁnpﬁlbeﬂﬁona@é §6ti dnVER6d MBSO, )tahe the

renoved 1 n vacuo.
solvent removed in vacuo. The residue was purified using flash column

chromatography to yield 4-[(2-methoxy-ethyl)-methyl-amino]-piperidine-1-
carboxylic acid tert-butyl ester. Treatment of this compound with HCl in
DCM/MeOH yielded the desired compound, which was isolated as the hydrochloride
salt.

'H NMR (400MHz, CDCl3): 1.62-1.72 (2H, m), 1.76-1.84 (2H, m), 2.10-2.18 (2H,
m), 2.36 (3H, s), 2.40-2.48 (1H, m), 2.68 (2H, t, J/=6.0Hz), 3.04-3.11 (2H, m), 3.38
(3H, s), 3.50 (2H, t, J=6.3Hz), 3.85 (2H, s), 3.92-3.97 (4H, m), 4.08-4.12 (4H, m),
7.39 (1H, s), 7.52 (1H, t, J=8.0Hz), 7.60 (1H, d, J=6.3Hz), 8.30 (1H, d, J=7.0Hz),
9.02 (14, s), 10.10 (1H, br); MS (ESI") 522 (MH").
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The resulting residue was purified using flash
chromat ography to yield 4-(2-acetoxyethyl)-

WE2a04q@Bper azi ne-1 - carboxyl i c acid benzyl estB€T/GB2005/004129

(925ng). 1H NVR (400MHz, 6-DMBO): 2.77 (2H, d, J
=5.5Hz), 3.16 (2H, s), 3.32;3.36 (2H m, 3.38-3.42
(2H ). 3.51-3.55 (2H, ), 3.80-3.85 (4H, 1), 3.97

(2H s), 4.00-4.04 (4H m, 470(IH t, J =5.4Hz,

bk LibITRi) Db NEn L aming BB M)
6- (4- Cycl opropyl net hyl - pi perazi n-1 -yl met hyl V2- (I H ndaz
o1 \ APgbusdet P CnCHlord i Seamapler 45 smia ST a0y

vl BB s fonylprom il dmstot-aning prepared fom dimethyl-
[ﬂ(giﬂ)miige;t:cl )sulfforiyrppm:pgl]J}amiﬂT.Whetﬁkﬂiﬁmpl{eﬁarﬁﬁmﬂ wys asfiodi ne,
prepar.e rom 1-cycl opropyl net hyl pi perazi ne. Am ne

corppoEdR0 aRVe-A ni xture of BOC- pi perazi ne (887ngg),

1 t i =
Iil%@onat ) )gb@)ls‘?f’f ORang (éﬁm?@ 2@(6@1 RRLABSRUM, J=6.7),

Reated to refl ux
2f6r8r2 156 H, Tine 3100505 @, m)xB afz’é 4/16(§H; U@l BA0 (L] st BN

A R LA P )
8%' g, &].,ASH0)CH02 B 00r BRTY (1R by);, BISI(EST') 585 (MH).

4- yclopropylnethylplpera2|ne- 1-carboxylic acid
tert-butyl ester (1.05g). Treatnent of this

@::@ gﬁdlmd'é%o: 1'2!%1'4%8%%1‘}4?%13{1&18&9 89_H1NGifeRh b8 methyl]-

Was T30l dted as nyarocnl ort de

%}@E&%mn-%ﬁi}g&dgﬁggﬁ%ﬁ?hm% 0.07-0.14 (m 2H, 2 x
2. 28Ppepgred vig 2444 En@h%)fo &msrpgwrnﬁra(l téﬁnog é%ﬂﬁ?ﬂé@ %6
y&rﬁeth%lﬂ-’plp% dl_érl]g@ n?étl-ég (p 6Ban41 &1, Bbl%pére@ﬂ%}n 2didyid-1 1

, H ArH J
pipéraz@t-rJy)-propas- l(toi H, Ar H J =8.28Hz), 8.28 (d, H,
ANrB ( ég‘nﬁjz, p%grlzailgn (m)stlgre of %OCM p@etazme (1'%7&? e{h’yl IEI NH) |

b?mﬁdnkbuuvaﬁa%qb 96g)yé.n)d pota¥BinRh kb diatt-(11538) IMPENI (d0MLP wik
- pi perazin g/ &/IVthl enof 3, 2-dl pyri m di ne (89
heated in a sealed tube at 80°C for 3 days. The reaction mixture was cooled, diluted

with chloroform, washed with brine, dried (MgSQs) and the solvent removed in
vacuo. The residue was purified by flash column chromatography to yield 4-(1-
ethoxycarbonyl-1-methyl-ethyl)-piperazine-1-carboxylic acid tert-butyl ester (2.97g).
Treatment of 4-(1-ethoxycarbonyl-1-methyl-ethyl)-piperazine-1-carboxylic
acid tert-butyl ester with lithium aluminium hydride in ether yielded the
corresponding alcohol, 4-(2-hydroxy-1,1-dimethyl-ethyl)-piperazine-1-carboxylic
acid tert-butyl ester. Treatment of this compound with HC1 in DCM/MeOH yielded
the desired compound, which was isolated as the hydrochloride salt.
"H NMR (400MHz, CDCl3): 9.02 (1H, s), 8.25 (1H, d), 7.60(1H, d), 7.51-7.49 (1H,
m), 7.39 (1H, s), 4.08-4.06 (4H, m), 3.90-3.88 (4H, m), 3.85 (2H, s), 3.46 (2H, s),
2.70-2.50 (8H, m), 1.05 (6H, s); MS (EST") 508 (MH").
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Prepared via
2- Chl or o- 4- nor phol i n-4-yl -6-(4-pyridin-2-yl - pi perazi n-
wo 2006pkawet hyl ) -t hi eno[ 3, 2-d] pyri m di ne, preparedr/GBoo0S/004129
| - pyridin-2-yl-piperazine (commercially available). 1H
NVR (400MHz, CDClI3) : 10.1 GiH br s), 9.02 (IH s),
8.25 (IH d), 8.22-8.20 (IH m, 7.60 (IH d),
7.51-7.43 (2H, m, 7.39 (IH s), 6.61-6.60 (IH m,
4.08-4.06 (4H, m, 3.90-3.88 (6H, nm, 3.60-3.58 (4H,
, 2.72-2.70 (4H, m; M (ESI+) 513 (MH) .

12{2-(1H-Imidaglod -y B -d¢mprpholin-4f yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
P hin-4-yl -6-]4-(2,2,2-trifluoro-ethyl

| met hyl]- thieno[3, 2-dl pyrimdine (90).
Pr epak -
o Chi oA fa 12 Chioro;dmorphalip-4 g gispol32 dipyrimidin g
ylmethplo{ b.A1] hlpipeyltlmt mvydp]arqdrfrcm é[}spez»chu}qmqndm ne,

RS @Bl PR Fabusd b BDREs 15 B BEIDo e

be} O ) 2MRas Jaqid gyl 21351 hygmaﬁ)atzlsco @adma ity 3(@—@601@}1 br. d,
and trieth amne_{ss 29nmL). After stlrrlngyovernl
JEAL-D):Sah (25h Shidd208-86 (HE ra), HO8e 1 2v(4th ) 7-39 edL vt 7 2(1H t,

CROu S0 L2h 4SO RANTL TR SR A, ' 16 (g5 mes

ES 258 @QMHT).f | uoro acetyl ) - pi perazi ne-1| -carboxylic
acid tert-butyl ester (6.06g). To
4-(2,2,2-trifluoro-acetyl)-piperazine-|-carboxylic

298G HIdgs d1=44b Mlm §l'in 481899 mbiphdhiy- 4 Wilpid S -yiasthyl)-

added borane di ne sulfrde conplex (4.5n) andt he
j prlxtdime :‘:»ri heated to refl ux. After 2 h the

actj.on n xi Le d
22‘?‘2 g by BRESy Rucra- Hrcsn Boeridipd
yﬁﬁ&thwqmend[atz Jﬁﬂhﬁidlﬁ& Stephfed ﬁb"nh a%&%&(ﬁo})@ﬁda&he

SO vent renoved I n vacuo to

"H-NMRA400MHZ Clrio: b6 ﬁ;ll 68. @H{) élr)alz B#rd-90-@Hs p0sd 1 1-2-1847H,

et R (FE RIS s ottt plf SETAT Ol M) T 3B ot m,

3i8so2Bl, ei382-1 9ee(4H, dn)p ¢ DB ok 1 i@ )7 3AHHWR 7(RAONEE J=8.0),
7%8%%; g,i,,{%f)? 850 Hd, 60,60 Tt D), 1710 e B0 MY (st 520

(MH™).

2-(1H-Indazol-4-vy1)-4-morpholin-4-yl-6-(4-pyrimidin-2-yl-piperazin-1-ylmethyl)-
thieno[3,2-d]pyrimidine (86).
Prepared via 2-Chloro-4-morpholin-4-yl-6-(4-pyrimidin-2-yl-piperazin-1-

ylmethyl)-thieno[3,2-d]pyrimidine, prepared from 1-(2-pyrimidyl)piperazine.

'H NMR (400MHz, CDCls): 2.64-2.70 (4H, m), 3.87-3.96 (10H, m), 4.10-4.14 (4H,
m), 6.50 (1H, t, /=4.8), 7.40 (1H, s), 7.52 (1H, t, J=7.8), 7.60 (1H, d, J=8.3), 8.29-
8.33 (3H, m), 9.02 (1H, s), 10.10 (1H, br); MS (EST") 514 (MH").
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wa bbobna@zpl - 4-
yl - pi per azi n-
(91). Prepared vi
2- Chl or o- 4- nor ph
|yl rrethyl)- thle
| - | -

3.85 (4H, m), 4.02 (4H, m), 7.23 (IH, s), 7.44 (IH,

- 4-nor phol i n-4- yl -6-(4-thi aeol/6B2005/004129
met hyl V t hi eno[ 3, 2-d] pyri rni di ne

4.

d), 7.52 (IH, d), 8.21 (IH d), 8.94 (IH, s). 2-(
yl
1-

I

a 45-

[in-4-yl- 5(4thiazol-2-y|-piperazin-
o[ 3, 2-d] pyrlmdl ne, prepared from

Dl Re erclgllé g;ﬁ :aglze) 1H

Wy Tidazo
%@ﬁﬂnﬂi ;ﬂﬁeth%llé@efdzhh 2%he(§7)51 7.49 (2H 'T? 7 39
| 6.60 (IH d

Peepaeed da 832(Cihlpr0rfb-mog>® jnd-gef 49{3 ihji pyzm? mzﬁ 70
ygrﬁé—tlh}l]lzgzgl\@gg&? %}gﬁz’ 1;‘eMt§|+ . I2 -on€, gg)aagédjnﬁl&ﬂ 1-(2-hydroxy-ethyl)-

pngegdjzﬁfﬁ%h))ib) 4drrgrphol i n-4- yI t h| enor 3, 2- dlpyrini di ne

r epar t

5-f | d¥pige 5?993{4}9%{ g 4[e ‘3}3%%?4%912 -Hleddd38) PV Rm)py 0°C
whis %H&éa‘lﬁhh& fiy af}de (Bowlﬁip’érs?mmm&m gil nss%mg) kn RReny! am

I ne | SOa nitrite in ch oroforman acetic
atiquats. Alfkér NVRINEAO0 M'hlzz b ylacetate (1.38nk) wras giidedg Thereaction

]‘éllxﬁlée WL%%lr{ekﬁt g‘?ﬁtﬁ teén atéregg/e{njrﬁt ﬁr}\’as 'eééil%%g’wig?gthyl
a@et%tlg llels%gg (Agﬂlﬁ brﬁ%i c)h?ecﬁ@/légﬁi) afid thedBIvemSkag reffoSed Mitkuo.
z

Thelresultingyresigug wi%wnfmdmsmgﬂqsfb phrymaﬁn%mztp priglq fridpgipxy-
P
oYkt RSP G Ol il bl SRR T 1 i pe

‘Haqu (409Mmqgi; hyD)dv{S(D) Q[ (3H2d A=y SH D m|1s«e2HT§)e3 APA3I86 (2H,
R W@a@r@) ST B mekebd B o, 59T, 499404
(%H'Z%‘) @F( % J%WH%&Q%?PH% 937 (7@1) 47%0 lleX s)fl)l';'?és (1H, d,

J%S%—IZO,SS 2H 1 Hyrdbly =7 3H4a}) 8(&9 (1H, s)ArlB{lSJlH?berTHz);MSKE{S@) 494
(MH). ArH, J =7.77Hz),

30_‘<v

6-(4-Cvyclopropylmethyl-piperazin-1-ylmethyl)-2-(1H-indazol-4-y1)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine (88) .
Prepared via 2-Chloro-6-(4-cyclopropylmethyl-piperazin-1-ylmethyl)-4-

morpholin-4-yl-thieno[3,2-d]pyrimidine, prepared from 1-cyclopropylmethyl-
piperazine.

Amine preparation: A mixture of BOC-piperazine (887mgg),
(bromomethyl)cyclopropane (0.5mL) and potassium carbonate (779mg) in MeCN
(10mL) was heated to reflux for 16h. The reaction mixture was cooled, diluted with
chloroform, washed with brine, dried (MgSQ,) and the solvent removed in vacuo.
The residue was purified using flash chromatography to yield 4-yclopropylmethyl-

piperazine-1-carboxylic acid tert-butyl ester (1.05g). Treatment of this compound
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7.57 (d, H ArH,
8.27 (d, H ArH,

8Hz), 7.64 (t, H, ArH J =7.64Hz),

J
J =6.64Hz), 8.56 (d, H ArH, J

woe40088¥031 9.0 (s, H, ArH), 10.12 (sbr, H, NH)PCIVEB2005/004129

(ESI +) 527.28 (M#) . 2-(lI HIndazol-4-yl ')-4-nof

hol i n-4-yl - 6-(4-thiazol - 2- ykgret hyl - pi perazi n-1yl net hyl
)- thienor3,2-dlpyrimdine (94). Prepared via

2- Chl or o- 4- nor phol i n-4-yl -6-(4-thiazol -2-yl net hyl - pi pe

e RO LR e

hpdrepidoade sdt. descri bed for conpound 95 bel ow. 1H NWR
400MHz, CDA 3) : 2.67 (m 8H._ 4 x CH2), 3.87 (s, 2H,
RN GoaFs, SBCi 08710 S G BkpF X G 48D . 2 ),

. , Hord OF - 7eR74 o ;
03-Go5 . SRy T8 Boo i igrt 07D, SRR T 4’ B4 b, 8610 21,
CIHHY,)3,.9023.98 (g4 Hi2 xAEH), 4.023% B2(HE YMH, 2. 0CH6) 7.318, (s,Al L HArH),

T30 R 57780 st AT 28, o . vty -

JEPSWH%?, -d2- (| TEARLYY, 1645 (sbr, H, NH); MS (ESI") 490.19 gvm*).
nor phol'i n-4-yl -t hi‘enof 3, 2-d] pyri m dine (95). Prepared

via 2-Chloro-6-[4-(5
P RIBGAD BRI Mg

thieddp3 ﬁbydiﬁliﬂilaen(wglyl met hyl ) - pi pe’r azi ne. Am ne
preparation: A mxture of 1- Bogggizioeraz.i ne (1.63q),
5- mersparedyia gridioreg megpholinet-Wekst4-eyading - Y BeAi-lnas

PRI LR2 B 308 (Tl 9perasin
(¢omraeretatiy phaitablte)dr i de (2. 04g) and the reaction mxture
'R LD oL (I ek a2 B S E it ot g g2-8.20
<§f¥%§?g¥6gﬂﬂﬁ, e 5107 YSWHWAS 7130MPMES), bBYALEP(1ED m), 4.08-4.06
(4H(18), 30388 (GHLam), 3.6 3B8 MH.)mpRFarH7Z0 (&1, Im) MHESI )i 3

(1?1%* tertbutyl ester as an orange oil. Treatnent of
" conpound with HC in DCM MeOH yi el ded the desired
conmpound, which was isol ated as the hydrochl ori de

salt. 1H NVR (400MHz, CDCl 3 10.1 (I H br_s), 9.02
2¢(1H-Iadazod-49d ) Jin-4- - 2 ,ﬂuoro-ethvlkpmerazm-l-

ylmethyl]-thieno[3.2-d]pyrimidine (90).
Prepared via 2-Chloro-4-morpholin-4-yl-6-[4-(2,2,2-trifluoro-ethyl)-

piperazin-1-ylmethyl]-thieno[3,2-d}pyrimidine, prepared from 1-(2,2,2-trifluoro-
ethyl)-piperazine.

Amine preparation: to BOC-piperazine (4g) in DCM (40mL) was added
trifluoroacetic anhydride (6.06mL) and triethylamine (3.29mL). After stirring
overnight the reaction mixture was diluted with diluted with DCM, washed with
sodium bicarbonate solution, dried (MgSQO,) and the solvent removed in vacuo to
yield 4-(2,2,2-trifluoro-acetyl)-piperazine-1-carboxylic acid tert-butyl ester (6.06g).

To 4-(2,2,2-trifluoro-acetyl)-piperazine-1-carboxylic acid tert-butyl ester
(6.06g) in dry THF (60mL) was added borane dimethyl sulfide complex (4.5ml) and
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7.51-7.48 (1H, m), 6.10 (1 Hd), 5.88(IHd), 4.08-4.06
(4H, m), 3.90-3.88(4 m,3.83 (2H,s), 3.51 (2H, s),

WQ@200002:030 (8H, m, 2.26 (3H, s); M (ESI+) 53BCT1/EB2)05/004129

| -[2- (I HIndazol -4-yl)-4-nmo f

hol i n-4-yl -t hi enor 3, 2- d1pyrigl di n-6-yl met hyl | pi peri di n
e- 4-carboxylic acid amde (96). Prepared via

| -(2-Chloro-4-nmo f

tHé’ Ha@ﬁdjﬂ ﬁﬁﬁxtﬁx@'»@d@%g’teg 1Pk ﬂh?ﬂ Ph Be. rgacgr%n émxtuée was cooled

hyl ) - pi peri di ne- 4-carboxylic aci repare
tQ Qi’(ﬁ gnd MeQhwes tanfully addainfeltosved| HyywateraThe bt gahics izvldré\ll\/R

e%tr@ﬁl\glzrg% e@%elﬁ %§5§ g&lggé B(l’!g}ﬁ{lg mlgen? gqq%m%: ;g vacuo to .yleld

&0, ﬂtﬁﬁlﬂu&o%@n)ﬁj ﬂpeﬁime-ﬂ (?ach(xlyHc a&)i ter? b&@ll ésgé'll (4t46g)]
Twatqug witlg 'Héé uq DIQM@’,IeOIi mel@ed(thﬂdesn)ed cmpe@sl ’A)hlfﬂn?\taas

- 4-y] 4- ( 2- met hoxy-
%#a e g Y 1 Yl fet gl -4
'HONIRO{400ME Y ICDA T e 0SB 348 1), 12/69 @IEDin)e2.69 (UH, B! Bpaed, s),

SRS . 07 AHATNI R ), 1.4 By 7-S2hEH 9. B2 o
er’dl!FP*stl]- 4-mo f
hol i n-4-yl -thieno[ 3, 2-d] pyri m di ne, prepared from
| -(2- rrethoxy 1, 1-di met hyl - ethyl) pi perazine. Am ne
. pj pe azlne

thl@n@@M&]@%%ldiné glll eI d | -(4 benzyl pi perazin-1 -yl ) 2-
net hoxy- et hanone fol |l owi ng standard work up. To a
sol uthrenaresk via 2-Chloro-4-morpholin-4-yl-6-(4-thiazol-2-yl-piperazin-1-

i Rt T e b N A

(cdrhmeicitdly(availébd). After 30 m nut es rret hyl magnesi um

i d t t he dded i
EETU e abE %@2(1@3@?@) 50215 o &25401e) DASAIH)
TALTL 21 R LOTRAL 3 Y58 aff $2E, 66&11{1&)29 0%91{((}]6](499}:1), 3.90-

t'he react’i on Was €00

3838 (6Hof‘rl)r3155bé§®e(de\nt)hZ T2-276 (481 maMONBSD) 51a(MdHt he
was sol vent renoved in vacuo. The resulting residue
was purified using flash chromatography to yield

2)cmBax! Hitiddézol-4-y1)-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin-4-vl-
thieno[3,2-d]pyrimidine (92).

Prepared by treatment of 5-fluoro-2-methyl-3-[6-(4-methyl-piperazin-1-
ylmethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-2-yl]-phenylamine with isoamyl
nitrite in chloroform and acetic acid.

'H NMR (400MHz, CDCls): 10.1 (1H,br s), 9.02 (1H, s), 8.10 (1H, dd), 7.39 (1H, s),
7.22 (1H, dd), 4.08-4.06 (4H, m), 3.90-3.88 (4H, m), 3.85 (2H, s), 2.70-2.50 (8H, m),
2.30 (3H, s); MS (EST") 468 (MH").

2-(1H-Indazol-4-y1)-4-morpholin-4-yl-6-(4-pyridin-2-ylmethyl-piperazin-1-

ylmethyl)-thieno[3,2-d]pyrimidine (93).
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nmet hoxy-1,1-di net hyl -et hyl ) - pi perazi ne. Subsequent

transfer hydrogenation, using amoni um formate and 10%
w@alobadiosm on carbon in MeOH, furnished the deBiT/€82005/004129

conmpound. 1H NWMR (400MHz, CDOl 3) : 1.07 (s, 6H, 2 x

CH3), 2.61 (m 4H, 2 x CI—|2),4 2. 69 (m 4H, 2 x CH2),

3.26 (s, 2H, CH2), 3.33 (s, % 3.83 (s, 2H,

CH2), 3.90-3.93 (m 4H, 2xCH2)407410(m4H2

)7( 57 }ed)ar g‘?&:hl(y’o @rn'%m%gylz%(ﬁ(aynﬁﬁ 'jpylmet_h;l—;lpergzm-
11}3iﬂ20hy1)9thfén6§",,2 Hipyfibdilline Ythe aknihé Was pfpatdilas dd&RribESlot)

522
CQmPP‘Pildlf?ﬁ)dazol 4-yl V6 rf 3R. 5S) - 4- ( 2- net hoxy- et hyl V3, 5-d

h
PR GoByRGE eBCILY BT M4 GHRE 3 1, 260, iy 286 528
CRLI13.90- 3)96(1&1( 3R, BS)CHIZ) (zeemanmym bxlOH3, Bi4li7rEthy i

ARG, B KR RROio B 17 w8, 7,69 ol AL TH),
7(52F6d61$)Ar}1 JRHBINOKN; ﬁtgig}l ) =2, &uﬁif)rﬁeé’f‘k’d WIS 925 BGHy),

Amine preparation: to a ut i
8§6f§doﬁlm&t}hyh4| 2.0 65, Hp reHpnionk2nisbry H; NGJ); MS5@B85)),527.28
(M 2t - butanol (2.5nL), sodi um hydroxi de (88ng) and

3r (0.5nL) was added a sol ution of
d| -tert-butyl -dicarbonate (478ng) in tert-butanol
‘ Aftler sti I‘I‘ll ng 1overm ght the react| on

B dt : ﬁﬁigdgl he solvent was rermved in

3, 5- Biepetelyia pmwrammerdhommmssydwuml sLylRéthylDpbthzin-1-
ester A m xture of

Wsé)sgh‘%’o OREHRIdING; Rreparsd frem 1-ghinashyylmethytpiperazine.
Tﬁ@ﬁﬁlm*él’b&éél ﬁﬁ & as(dbscifbed for &)@H]ﬁ% ?yhgﬁ'&vt hyl et her

1.32nlL) and potassium carbo was heated to
ME(NOI\WF CDEY)2.6bfm, BH]dysCHIh 8. 8r7€(@,c2tH @HAI X9LBO3 (m,

6%%&9%4“% chifet S e B A T 280k, 1,

Ama);aowt(oﬁ | A48T, J&€ 73Hz), 7. 58 d, H ArH, J=8.31Hz), 7.70 I(d H, ArH,
2- met ho 5- di net hyl ~pi'perazi’ne-

T DR T (& Theha, 6B o Harrin 104 (i £ NEBO! urm

chr omat ogr aphy.

2-(1H-Indazol-4-yl)-6-[4-(5-methyl-furan-2-ylmethyl)-piperazin-1 -ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine (95).

Prepared via 2-Chloro-6-[4-(5-methyl-furan-2-ylmethyl)-piperazin-1-
ylmethyl]-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidine, prepared from 1-(5-methyl-
furan-2-ylmethyl)-piperazine.

Amine preparation: A mixture of 1-BOC-piperazine (1.63g), 5-methyl
furfural (964mg) and acetic acid (0.50mL) was stirred in 1,2-dichloroethane (10mL)
at room temperature. To this was added sodium triacetoxyborohydride (2.04g) and
the reaction mixture was stirred overnight. The reaction mixture was diluted with

chloroform, washed with brine, dried (MgSQ,) and the solvent was removed in
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WG 2006/0468Bt 1 NVR (400MHz, CDd 3)

Renoval of the BOC group with HO vyielded the desired
conpound, which was isolated as the hydrochl oride

(2H, ), 2.61 (4H n), 2.82 (2H t), 3.27 (3H s),
3.37 (2H, t), 3.71 (2H s), 4/;. 85 (4H, m, 4.02 (4H M,
7.3 (IH s), 7.43 (IH t) 51 (IH d), 8.21 (IH d),
8.95 (I Hs), 10.10 (IH, m) I\/IS(ESf) 522.35 ( MH+)

v%z]cd{oztﬂ 7 Cl&# Af-ﬁftz-g}?g[yé\f%ala ]Z@He%yd)-pip%razipe-l-c[%\rtf(ﬁxylic acid tert-
bﬁtyﬂ) edterCisna-ofarpR oo X atrer OF this compound with HCl in DCM/MeOH

t hoxy- et hyl t hyl de (99) . P
ynelqeznﬁm %S{fﬁg aﬁ%p%mr@ Mgﬁt\g%rfn 1ﬁ§1h‘(611 R the- ‘v?isq%ﬁ 0@%8 [S%“ 2-

O Nt FTB Y TR SZT T SR B).7 8188

7 1pR48 (ithen) 60ar(bHxd)) 5.88@HLD), 4.08-4.06 (4H,m), 3.90-3.88(4H,m),3.83

G <F30BH.8) P02 Bl Tob Tty R RS (B

0 1.71 (2H, m, 1.98 (2H, t), 2.18 (2H, n) 2.46- 2. 70
(IH, m 2. 99+3. 12 (3H, s, 2 X rotamers), 08 (2H

1618 -yl li ienof$.2- dipmr@mL\dmeth«ﬂ]qs
aH.m, 4 10, 4

o fo 6 (IH s), 7.50 (IH t),

, > 9.01 (IH, s), 10.07 (IH,
br S)Prcled&_&ld(?h ?Z ﬁﬂ&o(ﬂfb}pholm -4-yl-thieno[3,2-d]pyrimidin-6-

ndazo yl)-4-
Yﬂiapthﬁlszplgﬂndm@r"eﬁférpexséwoﬂ%ﬁmlﬁﬁmr?pae@%/w%& fgpipecotamide
boxylic acid di nethylam de (100

g’drgrglg}rcgd 19\%\/?%%)2 Chl oro-4-no f ( :
'HONMR: @OQMHmdgwsao)z-lcﬂzwm (AHiim); 500-2.16 (3H, m); 2.90-2.98

B YA 3 BpRen! ALge: Gabeiyld 6 BF) .S AR PR Aom

JAeihy & %qutﬁ d, AaR e PreEPRIAtL i ony. jngas 88 (m Isglvé 15 (lH s);

sol ution BOC- i soni pecotic acid (4

MBSESIN4T8 (MH). car bony! di i mi dazol e (560rTg) The
reaction mxture was stirred overni ght and then

di met hyl am ne hydrochl ori de (280ng) and triethyl am ne

2 Qi Bidhdolueyie-69ddadnetAb 1, 1 dimethyb ethBalipe@azind1xylthethyl]-4-

was dilTuted with
morpholin-4-yl-thieno[3,2-d]pyrimidine (97).

Prepared via 2-Chloro-6-[4-(2-methoxy-1,1-dimethyl-ethyl)-piperazin-1-
ylmethyl]-4-morpholin-4-yl-thieno[3,2-d]pyrimidine, prepared from 1-(2-methoxy-
1,1-dimethyl-ethyl)-piperazine.

Amine preparation: a mixture of benzylpiperazine, methoxyacetyl chloride
and triethylamine was stirred in DCM for 2 h to yield 1-(4-benzyl-piperazin-1-yl)-2-
methoxy-ethanone following standard work up.

To a solution of 1-(4-benzyl-piperazin-1-yl)-2-methoxy-ethanone (6.14g) in
dry THF (80mL) at -10°C was added zirconium chloride (5.76g). After 30 minutes
methyl magnesium bromide (3.0M solution in ether, 49.6mL) was added in a
dropwise manner. The reaction mixture was allowed to warm to room temperature.

After stirring for 1 day, the reaction mixture was cooled, diluted with chloroform,

1.01 (6H, dPCT/EBR005/004129
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ethyl acetate, washed with water, dried (MgJSQX) and
the sol vent was renoved in vacuo to yield
wd2asedoBy | car banmoyl - pi peri di ne-1-carboxyl i c ae€TGB2005/004129
tert-butyl ester. Renpval of the BOC group with HC
yi el ded the desired conpoundg. Which was isolated as
the hydrochloride salt.1H NVR (400MHz, CDCl 3) : 1.72
(2H, m, 1.98 (2H, m, 2.20 (2H, t), 2.55 (IH m,

vgasﬁgd x(lfﬁflbnﬁé 61r1%d Qleg@Oer hl‘: (JZ}Isols ﬁ@eég@d lﬁ )vacrfb Qgi

res?llti?ﬂﬁzr)a&dﬂc 0s 1@11ri-ﬁedd451ng ﬂ%h ZhiZ))nat@raSly(tb I:ynelaﬂ;l b.atnzyl 4-(2-
néei?m;js sz 1-21%{1?@{-?{5592 (g?lﬁeﬁalzgl}e)l gglg%glﬁant) Erarslgfér hN%rég%glatign lslglgg
alihorinft-fftmdie hrftt POY @il i din Yon EaEHN lin I dOH, aFakished keEddiybd
)- thienor3, 2-dlpyrirnidine (101). Prepared Vi a
comppggt o- 4- m)rphol|n 4-yl - 6- (4-pyridin-3-yl met hyl - pi pe

'ASUR gty Cicior Lo Roist 826281 i PheARh oo
491, epca@Hg) asm@gszer mﬁm jzﬂ(spmp(oum3 85, H}NMESzﬁ Eﬁgmms (m,

S50 Sroa s Ot i, A9 Gl T R HyTED, B9 (o Pl

1
737@11&5} 27737{%1 ﬁ%ﬁ gL sgg#%)asé?gg | 8Aﬁ'ﬁ=7 1§p§§3 9((g(s H,
A(rﬂ) l(H) (sbf, 01, NI MS (n:—sr*mz (MBS ESI  +) 527 25 (MH) .
1- (2-( 1HIndazol -4-yl)-4-norpholin-4-yl-thienor3
, 2-d] pyrimdin-6- ylnmethyll - piperidine-4-carboxylic
2aﬂm1rﬂEiJlW APedess Sg)z)l (2%&@1&9@%&\)@ 8 5-dimethvl-piperazin—1-
TZCT}Ioro4m)rp o||n yI-tmeno 3, 2-d] pyrimdin-6-
phabnidelyl : :2§QL met hyl ani de,

pr ep fy CAl ide o i
et ﬁf@i@ e V"lgr?fhﬁe*ﬁ%%% OB ESBLES i,
pﬁmmum@/lxﬁ@tﬁyl]%%o(lﬂ 1en&f3,2-%@ﬂidiﬁe,§ﬁeﬂa:3d)ﬁom
£ 2.00-2 g 2.57 (3H, d,
( R,6S)-1—(2-methoxy-ethyl)- ,6-dimethyl-piperazine.

Amine preparation: to a solution of 2,6-dimethylpiperazine (predominantly

cis) (250mg), tert-butanol (2.5mL), sodium hydroxide (88mg) and water (0.5mL)

was added a solution of di-tert-butyl-dicarbonate (478mg) in fert-butanol (0.5mL).
After stirring overnight, the reaction mixture was diluted with ethyl acetate, washed
with brine, dried (MgSO,) and the solvent was removed in vacuo to yield (3R,5S)-
3,5-dimethyl-piperazine- 1-carboxylic acid tert-butyl ester (400mg).

A mixture of (3R,55)-3,5-dimethyl-piperazine-1-carboxylic acid tert-butyl
ester (1.5g), 2-bromoethyl methyl ether (1.32mL) and potassium carbonate (1.06g)
was heated to 120°C in DMF (15mL) for 2 days. The reaction mixture was cooled,
diluted with ethyl acetate, washed with brine, dried (MgSO,) and the solvent was
removed in vacuo to liberate (3R,5S)-4-(2-methoxy-ethyl)-3,5-dimethyl-piperazine-
1-carboxylic acid tert-butyl ester (1.4g) after column chromatography.

Removal of the BOC group with HCI yielded the desired compound, which

was isolated as the hydrochloride salt.
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J =4.5Hz), 2.94 (2H, m, 3.84 (6H m, 4.00 (4H m,

7.46 (2H, t), 7.65 (2H d), 8.20 (IH d), 8.87 (IH,
W@ 200603038 (I H s); M (ESI +) 492 (M) . PCT/GB2005/004129

2-(4-[2-(I H1ndazol -4-yl ')-4-nof

hol i n-4-yl -thienor3, 2-dl pyri m di n-6-yl met hyl | pi perazin

- | -vU Nrnet hyI-|sobutyrarT§1de (103). Prepared via

2-[4- (2 Chl or o- 4- nor phol i n-4-yl -t hi eno[ 3, 2-d] pyri m din

- 6- erazin- | t hyl -i sobutyram de
' ayk@aovtsnc Rkt hj1 (6, &, 39(2H m), 2,61 GH, m); 2.82 01, 0,
ag| [

SRTRETE) S ) rer L 3 ni A AR SUHS) 3o
(TED, )7, 5 1o &, dy @e2iud Hs dijisLah ((IHrd),or(BICE(l(IE Mh); MSWBSTYeR2.35
M%ﬁed nmet hyl am ne hydrochl oride (300ng) at 00C. To

5 was added 2- br onoi sobutyryl bromde (0.50n) with
vigorous stirring. After 2 h agitation, standard work

up y| eI ded 2 brom) 2"V—d| mat hyl - pr opi onam de (548ny)
14 i vt} vi-gttienrod3.34d)pyrimidin-6-ylmethyl]-

R ¢ a C 1}
stir Peai,afea \ﬁplipz:raﬁmﬁaazbl Myl)r-ﬁfﬂd#phohﬁf-lt 2r th?d'lo[B 2he

reaction m xture was cooled, filtered throug cellte

dinyripidia-Guynreteyi]-pipsriding4-caskmertic \nplﬁKZﬁmqth@(y-@hylweﬂllyl-
S
g freba@ 3o ipBRAKE N calXAERON P8 k3] theltlyPhfhide.

Tlhcrs] amnh’mxgd prepaated ﬂkhdeﬁlgibeﬁdbll)/%or?ﬁl,ﬁﬂ 1()(461rrg) Renov aIOI of

t he BOC Wit el ded the desir oun

'HATMR ol E@Q@éa il s %&Péc,(ﬂﬂoh%és Z@Iﬁ,tm”‘%ﬁépwali
4 ; I

"51%9 12 (0% xrothfhels) (.08 A 1) 8,59 (3L, 6, Sia B eadhidd)

3B6ARH( $)i3. 9q)(4H,4m),le4) @H, (né)HZ 361(1H,3) 955B(190 t), znas (i3, d), 8.28

S ééﬂ‘l\%)sé’ééi-&f(lggf f)%é@ﬁ%ﬁﬁ@?{': M, 1.21

IH-IndazoI 4-yl)-4-norpholin-4-yl-thieno[3, 2-d] pyrimd
i n-6-y
1d2d &Hﬂﬂdmﬂ 4wA{1]|l - -nnmnhglln. -4-yhihieng|[ 3.diddpyrimidiny 6 yhmethyllone

p_%_éﬁgpn A Yi c%(r?_g ¥1d6}11m thylamide (100 i eno[ 3, 2- d]

r yr i maibiafkdﬁﬁa 1-(2-Chloro-4- morpholln -4-yl-thieno[3,2-d]pyrimidin-6-

t hyl ) - pi perazj n-1 -yl hyl -1 -pyrrolidin-1-yl-p
K%%ﬂ)—plmﬁglnerﬁ’%gqg&c]aplgrﬁlmethylamlde prépared from piperidine-4-

carboxylic acid dimethylamide.

Amine preparation: to a stirring solution of BOC-isonipecotic acid (400mg)
in DMF (4mL) was added 1,1’-carbonyldiimidazole (560mg). The reaction mixture
was stirred overnight and then dimethylamine hydrochloride (280mg) and
triethylamine (0.48mL) were added. After 5 h the reaction mixture was diluted with
ethyl acetate, washed with water, dried (MgSQOy) and the solvent was removed in
vacuo to yield 4-dimethylcarbamoyl-piperidine-1-carboxylic acid tert-butyl ester.
Removal of the BOC group with HCl yielded the desired compound, which was
isolated as the hydrochloride salt.
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2-nmet hyl - 2- pi perazin- 1-yl- 1-pyrrolidin- 1-yl-propan-

1-one. Ami ne preparation: to pyrrolidine (39QuL) in
wa@leoo6/ k631 4nL) at OOC was added nBuLi (1.86m )rdtreB2005/004129

reaction mxture was stirred for 5 m nutes and then

4- (| et hoxycar bonyl - | - met hykz-et hyl ) - pi per azi ne-|

-carboxylic acid tert-butyl ester (700ng) in THF (5nl)

vvas added. The reaction m xture was stirred at room

anmoni %%%?P&azb EZ??%EIE?I’H nt o?%%%?z%g%xgﬂ thf H, m),
M(éﬂ, s Bi0feB. (‘l\@iﬁbﬁt{)) a@ﬁ (|2HES)53)|94'é4H mp doNde@H, m)yAasaOlH,
4_ -
53,9 S G 0 T B0 T B g BRI, ] 382); 9.02 (1H,

s Q@VIB W, bes)aMTiHSEN 508k ) est er (745ng) . Renoval of
) c&;: gr oup vaj(th HO i el <)3Ied t he desired conpound,

V\/nl ch was i sol at ed as the hydrochl ori de salt.1H NWR

mﬂeﬂhvm%hleﬁorea dlawlmt@xne aoci)ﬁ (4H "t), 7.35 (| H o s),

7.51 (1H t), 9.03 (1H,
s), f@epfoﬁd(\[lﬂ2 (H}l?ro 4\7510(@@;1}1 45)7156 24}\7ppp)ldm 3-ylmethyl-piperazin-

Iérlﬁeplyﬁp)ntﬂ?eﬁet]_, < zﬁy%rlentﬁ?]lgl?, 1@e;%?c%r@€%hm 1 irif 3% ihediy! meth

erazi
phekizmes The amiricenay [BeRaretilpydeseribaidfer ¢obiimund 9Pr epar ed

g M@QW@%% ép?‘*@%{e;@i 3,553, 2H), 3.85 (s, 2H), 3.90-3.93

(IYI mﬁs hl)/d?]—4 40 (8! m?hm (1, MH)tm@[tOhﬁ) 27&5 QYTH)T7 S8, 1H),
ared from H m dazol -

A S P Hhes toelos s SFarigd W, H, NED,

@@@%{:ﬂwﬁﬁn’pound 95. 1H NWR (400MHz, CDO 3) :
3.63 (2H, s), 3.71 (3H, s), 3.85
(2H, s), 3.92 (4H, t), 4.05 (4H, t), 6.85 (IH s),

17 38 (IH S)l

no P :o Rodparedd-y Il (210 hdorofBmdrpdlopy 4yl tHiene[ 3(2-Qfpyrintdiagiar ed
vy pipesding-4 sehwotigieciddpshviamids. preatedyiom pivgeias i
carbk TR &2%d dhethylamide. The amine was prepared as described for compound
100.
'H NMR (400MHz, ds-DMSO): 1.58-1.70 (4H, m), 2.00-2.15 (3H, m), 2.57 (3H, d,
J=4.5Hz), 2.94 (2H, m), 3.84 (6H, m), 4.00 (4H, m), 7.46 (2H, t), 7.65 (2H, d), 8.20
(1H, d), 8.87 (1H, s); 13.14 (1H, s); MS (EST") 492 (MH").

2-{4-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno{3.2-dlpyrimidin-6-ylmethvl]-

piperazin-1-vyl}-N-methyl-isobutyramide (103).

Prepared via 2-[4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyl)-piperazin-1-yl]-N-methyl-isobutyramide, prepared from N-methyl-2-

piperazin-1-yl-isobutyramide.
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4-mo f holin-4-yl-thieno[3, 2-d] pyrimdine, prepared

froml-(5-nmethylisoxazol - 3-ylnethyl)-piperazine.
w@zoose4qBeEpar ati on: To a suspension of |ithi unPCT/GB2005/004129

al um ni um hydride (1.04g) in THF (10Onl) was added

met hyl 5-nethylisoxazol e-3-garboxylate (1.00y) as a

solution in THF (101L). After 24 h the reaction

m xture was quenched with aqueous ammoni um chl ori de,

extract.ed into..et ' he
Sol vaRtiTnaiePp Bl ARGEREDEE | iy’ eeons &Rfhrt
bicarborit Y2 M| $OEBY,@hd 3ql¥do)Js b&ﬁldn(csﬁo%m): (2Nip 1anspms adlfed
of 35 met hyl -i soxazol - ()3 MeOH (570 ]B
mgthylargiae aygrppblpﬁgiﬁ éﬁﬁoﬁ@) @ §8[4F9)thlﬁ Sias ggsif‘a‘ 91‘°m0180 utyryl
R
yishdedr2-bdfrice] M ditySMy) -peupibriairddsGU8mg) asvasoffevintesdlid.n

to I h | f
et hiy mPeleasart ?‘é’%g?%?ﬁ?q’iwt%&ﬁr@%%'e%@%ﬁ%ga 1806+ | on
perdd i 25t g)e{)rﬁzshw@r 4380150 Pwk@@h‘rédﬁﬂ%lu&ﬁa?ﬁﬁﬂ_g Qfreflux.

otassiumc onate (289ny gq oI | owe
Afer B4 hdbatehctinoremixdirng V@sweo ¢l ﬁltesw@mgi cglitg| dhuted with

369 Th L.
cRigroseparangs ih e e Sl b Be SR enGRHonbeasm
WeD tdlyliena ﬂ&%étﬂyl\l\ﬁhﬁﬂlykﬁiﬁaﬁrﬁ@ﬂ-edlyl)r]ilperebhy L1 - @mmeacm
dri ed and the solvent was re din_va
tert-butyl 251@54@%{1%&111@6%@2' ¢he BOC group with HCl yielded the de51red

cgm%%‘c Wi faigach BralebRraibde salt” 4 E o Y
?@ﬁqg?glgﬁzd?mmgdu?mmmgﬁ, V)] (gg{ ,8R8. 3ioS(duHaﬂ)e§I G61H, d),
77 G § o Trcd). giap U o a2 o, e 363 oiaft ),

4 _ _ +
3§7§(§H( £y, 2.%6)(3}1 d)0§.6%32’.5(ﬂ§;ﬂ, ng P91 $§H s%FMs@%gg (s?g ’(Mﬁ ).
IH) 10 15 (br s, IH; (ESI+) 531 (I\/I-H)

) V4 3 i 1d1n-6 vimethvl]-

pﬁw&ﬁmlm b- rﬁ&h@ ﬂgmmhdlﬂnwaﬁoaanoi oﬁém))ﬂ Pr epar ed

Vi a

| - [ 4-Prepagyd \Ge =[4-(Asiideror4-momphplintdnylethisng| 322-d]myyiidindg-n
y'hgéthyl)-piperazin- 1-y1]-2-methyl-1-pyrrolidin-1-yl-propan-1-one, prepared from

2-methyl-2-piperazin-1-yl-1-pyrrolidin-1-yl-propan-1-one.

Amine preparation: to pyrrolidine (390uL) in dry THF (4mL) at 0°C was
added nBuLi (1.86ml) The reaction mixture was stirred for 5 minutes and then 4-(1-
ethoxycarbonyl-1-methyl-ethyl)-piperazine-1-carboxylic acid tert-butyl ester
(700mg) in THF (5mL) was added. The reaction mixture was stirred at room
temperature for 24 h and then quenched with aqueous ammonium chloride, extracted
into DCM, washed with water, dried (MgSOQs) and the solvent removed iﬁ vacuo to
yield 4-(1,1-dimethyl-2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazine-1-carboxylic acid
tert-butyl ester (745mg). Removal of the BOC group with HCI yielded the desired

compound, which was isolated as the hydrochloride salt.
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wWaEzoae4qBEpPar at i on:

yl met hyl ) - pi perazin-I-yl]-2-nethyl - propan-2-ol,
prepared from 2-net hyl -1 pi perazin- 1-yl-propan-2-ol.
a mxture of 1-benzyl pi per BEi/G82005/004129
(59), ethyl bronpacetate (3.15nL) and potassi um
carbonate (4.31g) was stirrggl at roomtenperature in
MeCN (501L). After stirring overnight the reaction
m xture was diluted with chloroform washed with

lpgﬁlglgae@gb@@&, CHEI 2306k 21 58N \@nhuT BIDY 51218 (KACHS,
3eth@Xly 0)aB 180 (Y N®); D92 (4H (1300 (AL, 1); 6 A6 I§eblyt) TIRAH] s), 7.51

D03 U e 29 b D0 8 201010, BAMAS BSEQ1535

Vgt - butyl ester (1.0g) in dry THF (10O1) at OOC was
addéd net hyl rmgne5| um brom de (3.0M solution in
d| et hyI et her, 8.6nL). The reacti on m xture was then

im C r!egct [ QH IH Xt ur e _1@_ E ethyl]-

%bbﬂhoﬂﬁﬂtﬁttﬁhenmlzed]pmm& 11alspl t he sol vent renoved
Tn vacuo to yield

hydr dxgraped e R;Ahlcp'pépvrgl -pethl- BiimidazolZnybosthyl) pingeazin-1-

t
g L o R LS S R
imhblzdbﬁiyhﬂdhyleﬁlelﬂlwﬂir(em%Epmm dﬁ:);cnbeﬂl.fdr?
6H, s 5236 (2H, s), 2.62 (4H, m, 2.73 (4H m, 3.86
%mnm%é 3.92 (4H, m, 4.1 (4H m, 7.38 (IH s), 7.50

'R Q00RO 0o RH bF, 383 28; §7. 1 Ebr.3)3 88%am,
SWW%M@WJ £/{6.83 CLH, Ish6. 906 o), 2-38) () H4s)B5pI{EHi ),

A- vl -1 hi - +

TA0GH & QM2 BT B S (BT PYMH D2 et hoxy- et
yl)-amne (108). Prepared via [|-(2-Chloro-4-np f

hoI i n- 4 y1|-thl eno 3, Zhd pyrl m di n6-

CrR T NCTTEY T
ne. Arepaeedovie peCladbtoot{4-(5- B@tbym—ismv(paﬂ43dydnet}(y5)€);ﬁp§r)azmrﬂd

VT Danpermbb i a- YA a0l poL IRV h IOk o o BR-
igdad. L Ha))-6ReREMe Y. After a further 3 h, the

reaction mxture was diluted
Amine preparation: To a suspension of lithium aluminium hydride (1.04g) in

hyl ) - pi peridi n-4-yl -

THF (10mL) was added methyl 5-methylisoxazole-3-carboxylate (1.00g) as a
solution in THF (10mL). After 24 h the reaction mixture was quenched with aqueous
ammonium chloride, extracted into ethyl acetate, dried (MgSO,) and the solvent was
removed in vacuo to yield (5-methyl-isoxazol-3-yl)-MeOH (579mg).

To a solution of (5-methyl-isoxazol-3-yl)-MeOH (570mg) in DCM (15mL)
was added triethylamine (0.98mL) followed by methanesulfonyl chloride (0.51mL).
After 1 h the reaction mixture was diluted with DCM, washed with water, dried
(MgSOy4) and the solvent was removed in vacuo to yield methanesulfonic acid 5-

methyl-isoxazol-3-ylmethyl ester (887mg).
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with DCM washed with water, dried (MJSO ) and the
sol vent renoved in vacuo to yield

wd20a/nm@Bhoxy- et hyl am no) - pi peri di ne-1| - car boxybP€T/GB200d/004129

tert-butyl ester (560ng). A mixture of

4- (2- met hoxy- et hyl am no) - pi peri di ne-| -carboxylic acid
tertbutyl ester (525ng), cyetopropyl nethyl brom de
(218nL) and pot assi um carbonate (340ng) was heated to

reflux in MeCN for 16 h. After cooling the reaction
nmi xt dpa@ spdioniof N-BOGwpiparagine ¢3 Weg)rin 1\89&% €umly) Wps added

pflshiffy ot (SR roWed YYFmB Rt Rlroh € BB Sy KRB Srol-

34&@@&1@7& eqwrc(rawrﬁg)tb )13 lre(aaamgamwtsgmht)efl aontefiak for42745h After
ne-1 r I acid tert t ter

chatfRBv P Fe3pTien @ OHe S S e T Wt R IR s
dﬁ@{?\qgﬁéﬁ alﬁﬁ'(ﬁé‘osodi‘w%zit kv%c%}c'e%c;%@ 164?%?_t%%@%-ggﬁ?{%ﬂ?-lsoxazol-
3Qlllzﬂl6t-h@1)4ﬁpe(r22&the ijcarbbxslc dcid Gertt &Hyl gsjer (404822)1. 70 (2H,

: egxpve 2& h éHCQé%%Q g{ltﬁ%él ldﬁci the egged(zcg%%)ogx?c? 'which
W%s %la(té’d'hs the hy&o&ﬂoﬁ@é‘&alts) 3.82 (4H, t), 4.00 ( 4H

2 (1H"s) (1 7.48 (1H, d),
T(IWRc()’rOOMHQOCPﬂH) %511 (Sl@HOLOZ% 9 ar Sbfif;l) 3!\58(6 QQI)) 35625 2H),

SN L6 Dl B B 50,

(d,HH)nele2 ¢4, 18D yIOM Acors;f 1H); MS (EST) 531 (MHY).
hol m 4-yl -t hi eno[ 3, 2-d] pyri m di ne (109Y Prepared via
2- ChI oro-6-[4-(l-ethyl-I-nethoxynet hyl - propyl) pi per az

Dfnenmd Hvll}—émhml)l/vumegdme%vlﬁdﬂmyl -ypr opyl ) p| perazine. To

a solutio

- aPBEE b B Eherp-msmbolipdrdihicee R SRerinkiat)

yinRetRy1y- piBéFaz(rﬁQ%ﬁl-])Q ﬂ{ethyil— aNBSolapReskel iffoRND Widthyl-1-

| sopr opoxi de 22m.) , I'l oned by et hyl nmagnesi um

pivetazind (-pmm@ocplut ion i n THF, 22.05nL). The reaction

m xt h d fl f an f LN

the. PuptPERIRRLEh LR E L eb B o) 1D B8R0Me
(% M raLpimy potassashegboratd (4B ligheas shifr&lat (dEHMpandrd iV eCN

sol vent_ renoved . . . ) .
(50mL). After stirring overnight the reaction mixture was diluted with chloroform,

washed with brine, dried (MgS0O,) and the solvent removed in vacuo to yield 4-
ethoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl ester (5.86g)

To 4-ethoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl ester
(1.0g) in dry THF (10mL) at 0°C was added methyl magnesium bromide (3.0M
solution in diethyl ether, 8.6mL). The reaction mixture was then heated to reflux for
24 h. The reaction mixture was poured into ice/water/brine and then extracted into
ethyl acetate, dried (MgSQO,) and the solvent removed in vacuo to yield 4-(2-
hydroxy-2-methyl-propyl)-piperazine-1-carboxylic acid tert-butyl ester. Transfer
hydrogenation with ammonium formate and 10% palladium on carbon in MeOH

afforded the desired compound.
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in vacuo. The residue was purified using flash
chromat ography to yield I -benzyl -4-

w(@ beomidosxymet hyl - cycl opr opyl ) - pi perazi ne (452pr@i)/GBoubs5/004129
| - benzyl -4- (I -ethyl- 1-
met hoxynet hyl - propyl ) - pi perazi ne (248ng). Transfer
hydrogenation conditions usfhg amoni um f or mat e and
10% Pd/ C in NEC}Iafforded the desired conpound 1H NMR
(4OON+E CDd 3) 0.85 t), 1.58-1.33 é
'8 NDGRA46MEZHCDR)): b1 fﬁH 9), 266(2H, s)n$.62 §4 Iéonl QH’3 ¢H, m),

sodgn PrpoBamns oy [oSh'y E30 it 4. s g, .28
((Hhu) @I))z(EHQs; MsmEsr)sa@(MH(*)H br s); M5 (ESI+) 550
(MH+) . 2-(1H I ndazol -4-yl)-6-[4-(

1- nethoxynethyl cvcl opropyl Vpi perazin- 1-ylnmethyl |-4-

prb%'yhﬂetﬂym 180 a3 A4 P h Sl 12 4 (b no[ 3 2-

I' epared Vi

dm@’mdmeé 6m@ethvélm-prmhumx4¢Mmhethm othyDwlihe (108kr azi n-
L?/ng}:eg%ﬂ vdﬁ{ln&(-gﬂl%lrol 2—1141101%{101 -4 ?IP (ﬂleno 3 g](ﬂtV)}rIr%ner%
yHﬁétHﬂ)%gfehHW -4 ?flﬂcéy@%%fx‘&/hﬁetﬁylﬁ(@[rﬁ&hggy t*ﬁzll)fb@mﬂ@ re ared

prepared as ouflined fof conmpound 1
ﬁmw)opmora&methsb(l mleltm)(y-emympllzershnﬂ#lkampe 2. 85 2. 80

3. 95@‘8‘1‘1’{6&’&? -, 1%6{,22? Py ?wﬁﬁpgﬁn@%ﬁ%w@mymlm

(2. SEiL) %P@st{deﬂ 1n MGOH aﬁx@ofﬂ tekn Qr)atur@ ARer(1l6hh, sédiumSDobdehydride
br s); ESl +&e 520 I\/H+ 111

“qaﬁ aﬁdﬁd’((ﬂ ﬂpmab%z@’pﬂn @’ﬁﬁy&fﬁﬁh%ﬁd&lt wawant ImXéwe s dilyted
AR, NS Y5, Fisd MaSR 24 e solgent P e

yleld a-lQ’imthdJﬂyaet[ljrlarhﬁ}oGpimridhmé-1r-rmr60xylic acid tert-butyl ester
gggi n-4-y|-thieno[3,2-d]pyrinidin-6-yInEthyI)-piperid

Y1 - (W2 IRhARrY: (gtrﬁa%thamfr&h@a%-iﬂd)iﬁﬁéﬂaﬁ&:ﬁh&%biylmc{@m-
prepared from nmet hoxyet hyl ) -
bpiypestérddASmgy Icyc(lQprszlnterhyﬂ bromride 62 118yL) arxhpatassiutmiarbonate

| - BOC- 4- pj L di 2.0 d .. )
(BB e 1 BBy BRGRebF ookl B Bestion miore
wib GHuted Wth) chddrofoPRvh SHER QFith BHR, @N&T (MESD,) a8 eHelbdlvent
bor ohydri de (760ng was t hen added portionwi se and the

rereeied jip Hagrone yiedd 4-[cyclopropylmethyl-(2-methoxy-ethyl)-amino]-
piperidine-1-carboxylic acid tert-butyl ester (475mg). Removal of the BOC group

with HCl yielded the desired compound, which was isolated as the hydrochloride
salt.

'H NMR (400MHz, CDCl;): -0.01-0.01 (2H, m), 0.40-0.48 (2H, m), 1.45-1.60 (3H,
m), 1.62-1.70 (2H, m), 1.97-2.04 (2H, m), 2.33 (2H, d), 2.52-2.61 (1H, m), 2.67 (2H,
t), 2.92-3.00 (2H, m), 3.25 (3H, s), 3.34 (2H, t), 3.71 (2H, s), 3.82 (4H, t), 4.00 (4H,
t), 7.22 (1H, s), 7.49 (1H, t), 7.48 (1H, d), 8.28 (1H, d), 8.90 (1H, s), 10.00 (1H, br);
MS (EST") 562 (MH+).
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was allowed to stir further at anbient tenperature.

After 16 h, the solvent was renoved in vacuo, the
wo eaicduad3nas diluted with DCM washed with bripeT/cBrism04129

(MySO ) and the solvent renoved in vacuo. The residue

was purified using flash chromatography to yield

4- (2- met hoxy- et hyl am no) - pi-peri di ne-1| - car boxyl i ¢ aci d

r -butyl ester as a colourless oil (1.699). To a
652ILH| oq of

5nm.) and trfethylan1ne
v *c anhydride (548nl).
The rPe@atedona mo¢ﬂmes -B6l - ahylnr-ﬁdtlﬁixymom pmmer;ﬁparmn-l-

ove washed wth brlne
E@ﬁr%-raﬂ@g%re 4sxd£1tvsm b3 2eipyaiaidive, oRpaRd forR 1@ laﬁ-el
h chromat ography to yield
i eﬂ{h‘g%-etlﬂg?lgﬁl?g',2,2-trif|uoro-acetyl)-am'no]-p
[ per iTolarseluthncodrl B@xbenzyl-papdrazin-dryl)-Buhgthoxesttbancas (200g) in

i - Ta, my f. .

o 15 RERRh s By adtst Hshisn isoprmppsids 23 dnliswsgd by

efhyPBiabsbisien Bronsiaé PROM! dofutRa ifl THET 22. bS'ﬁﬂL? BRireictioh FRREke
in dry THF (7nL) was added bor ane- met hyl sul fide

wso hpated to( 4 08x for 2daysoftergeling thereaciprrbyplives was ieded,
1ﬁf”e‘8%%”§1§’<1 %o%e \Q@lsedrv? E}l %‘Leddltlé)({ l\;igﬁb‘;) %Hg tﬁ s%ﬂ/ent {ewoved

tenperat ure overn Uench

erBszo ’Dlhd ﬂétlﬁde Wa§ puriiidd usivsiie cmdrlﬁht&gram to@lietl&d-benzyl 4-
and the solvent renoved in vacuo. The res

thFrl@/&cx@ngpﬂD -RyKragicd B g aaﬁérﬂyb%ywémthyl 17
m;%;rﬁw B B rpine (st CtabofBl KR B oA Bl
ufiGg ampy)onivin é‘m’_tnmand)m% R4 movipOtindfordddnthbi@sifed compound.
AP DR oy (GhRD, bt e 552 %Ak k275
2(72)%41{%& 3¢ ng :?23 E(Sng g) ,3 9% 38t @ﬂ&g(ﬂw -4199, (4H m& 7.39

(1218), h§1-73! Z@H(QIN7@P(U'I f@, 84$@91H 3), %OQ(GIH S)S)O 231H5)r s);
3.84 (2H, 4.00 (4H t, J

Mg s 5567(@6(IH s), vty (|S)H t, L OHz), 7.48

(IH, d J =8.3Mz). 8.28 (IH d, J =7.1Hz), 8.90 (IH,

S() 10.00 (I.H_ br )1 ME (ESI+) 590 (MH+) .
2-(1H-Indazol-4-y1)-6-[4-(1-methox ymethvl-cyclopropyl)-piperazin-1-ylmethyl]-4-

morpholin-4-yl-thieno{3.2-d]pyrimidine (110) .

Prepared via 2-Chloro-6-[4-(1-methoxymethyl-cyclopropyl)-piperazin-1-
ylmethyl]-4-morpholin-4-yl-thieno[3,2-d]pyrimidine, prepared from 1-(1-
methoxymethyl-cyclopropyl)-piperazine. Amine was prepared as outlined for
compound 109.

'H NMR (400MHz, CDCls) 0.65-0.52 (4H,m), 2.55-2.50 (4H, m), 2.85-2.80 (4H, m),
3.32 (3H, s), 3.40 (2H, s), 3.85 (2H, s), 3.95-3.91 (4H, m), 4.12-4.09 (4H, m), 7.39
(1H, s), 7.51-7.49 (1H, m), 7.60 (1H, d), 8.30 (1H, d), 9.02 (1H,s), 10.2 (1H, br s);
MS (EST") 520 (MHY).
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121 2-( 1H Indazol -4- yl V6-r4-(2-mnmethox
v-et hvU pi perazin- 1-ylnmethyll -4- nof
whodocn4d3yl - t hi enof 3. 2-dl pyrim dine. Via PCT/GB2005/004129

2- Chl or o- 6- [ 4- (2- met hoxy- et hyl ) - pi perazi n-1 -yl met hyl ] -
4-mo f holin-4- yl-thieno[3,2-d]pyrimdine, prepared
froml-(2-methoxy-ethyl)-piperazine. 1H NVR (400VHz,
CDC]3)255270(m10—|5xCH2)335(s 2H,

27 ArH J =6.
V. [0-(2-ChloH>-dampapholio-4-isrod 2 ﬂpmélnmlp@m};mgadlw
sl byt R DA.2 AR NGy Rrepsied from P amethory-

etidy1 R pipeRNint 4722, Q-tnﬂﬁdfeiehyyllj ammleper azin- 1-yl|
-1sobutyramde . Via 2-[4-

hol i Aqmme)nremqﬁ@tgwo i @QCdl]-myfaIpc}HiQﬁe,{Zé)Oﬁ} and %me}hoxyethylamme
(82&;&?}%@&% 'gtlrrérf %;% the* %E’(t)ylr@ma)@? at 1ObRREMBE afur® memlght

pi“perazin utyr Am ne preparation:
Satinth boshgfiride (B@Gm) pas den raéde(d:po@ﬁ@gzylse DEMhK @t mm)xre

wi sliswverfip SgrBe bR inerve i i RS

re%'vt:@zns\%l Ll thér RisRiuRms dilgea W@pbcm wakkdd v biRe] idvied
cyani d (c 80ny) was added. To this was added a

(MgB) lamh thefsolveat rsn@ved ROvdcyo i Thorasidye W puriffedaising flash

oty Ry el SRR RS R AR i
tezttt(ﬁléﬁggbg?g% ?rgiﬂg@ﬂ@d oillf168guo to yield

t Q)atsyllutlelépéx (%@etﬂ?q%eﬂ?%%%?eggeémeﬂrc ﬁ%ﬁy a3 16t
t

o T RSO i
trgmgoggefﬁ:) %n?pdgﬁq(sgfrg? \ghe remldd?dmmm@a)\éz(s@nang)lt foohl owed
(R era eI N AR D AtPes R PR RO the

scﬁg%ﬁ dtip %é’%' TRe RR1du6 v&fa@ bhﬁﬁé&@slngf\ﬁﬂh%dﬂﬂtbgﬂépﬁ}efo

ried to give 4-(l -carbanoyl -

ylﬂdm((ﬁyhethoxwet)ayl)ﬂz,@ew ~aiflugeo-acetd)- mmhp@eaém-l -carboxylic
amg tert—gutyYester as an 1?8856&%) (See Tetrahedron 2002, 58,

To a solution of 4-[(2-methoxy-ethyl)-(2,2,2-trifluoro-acetyl)-amino}]-
piperidine-1-carboxylic acid terz-butyl ester (685mg) in dry THF (7mL) was added
borane-methyl sulfide complex (405uL) at 0°C under inert atmosphere. The reaction
mixture was refluxed for 3 h, and then stirred at room temperature overnight,
quenched with MeOH, diluted with DCM, washed with brine, dried (MgSQ,) and the
solvent removed in vacuo. The residue was purified using flash chromatography to
yield 4-[(2-methoxy-ethyl)-(2,2,2-trifluoro-ethyl)-amino]-piperidine-1-carboxylic
acid tert-butyl ester as an oil (635mg). Treatment of this compound with HC] in
DCM/MeOH furnished the desired amine, isolated as the hydrochloride salt.



3217). Treatnment of this conpound with HO in DCM MeCH
yi el ded the desired am ne, which was isolated as the
whyawoehBori de salt. 1H NVR (400MHz, CDC 3) 1.Pd1/GB82005/004129
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6H, 2 x CH2), 2.55-2.65 (m 8H, 4 x CH2), 3.85 (s, 2H,
CH2), 3.90-3.92 (m 4H, 2 x CH2), 4.07-4.09 (m 4H, 2
x CH2), 5.35 (m H NH), 7.8 (m H N4, 7.37 (s, H
ArH), 7.48 (t H ArH J =7.72H), 757(d H, ArH J
_szszz)s d, H ArH 7=7. 14Hzg .0 (s

HONMR((BPOMHzHCDKj) 1. 396 é‘EQH Y% 257621787 (Al ym), 2]12*12 18 (2H

SRR SRS o G P o

J{=94HZ) Ghalao(rse} 4y, nmsmzHL t4 0'6-4}’123 38400, 3),2- (Id)](py{r t, m=<311m{z§
738,688 o 43Dt et ae) 74K Redp Rauial b R 1 b ol 7 THz),

d et hyl t
SO0 (Lh, 91 Pho PUESH U Ce ERIPGBLY, s added o
triet hyI am ne (5 3nL), followed by di-tertiary-butyl

rred
........... .! syimethyl |-g-

n{o%arhm Wmi@l@ ﬁ@tdqmlaﬁle.\/l acet at e, drled (M91804)

and the solvent renoved in vacuo . The residue was
puri Nwe%tqmrngf E4 Gsinethnx iy Deripgrhgintleylgiethyl]-4-morpholin-4-

vhifensi 52 A rgbale o Clamin bt Pobietite °°

BQMRKM@QGHQOJD@H) lzrssmgm) (deQH BHFCH;ps'B)s (IDIBICHY,), 3. 50-
itrogen atno ere was ri di ne-4-ethy

3é§t(€\s H; 6§b). \}eﬁ (ﬁf?%r@ﬂﬁnrﬁ:%érﬂ})(m ‘ﬁﬁgzr"e@éz)r 4}9711'}1x1t19r@{

2%86HS “7@‘7319 HAH)OMS g{]}g?\ﬁfl e cﬂ\iige’i 5"? H. 6, J=3. 3Ho),

feact! on nmxtare was at’ur ted amoni U
8CAI(dy H derks,of=6t 11d1e) (L0, H, ArH),t1ér dbt byingH). M8 (a]ESE*)a494 18
]ﬁgﬁ and the solvent renoved in vacuo to yield

( %droxynethyl-piperidine-l-carboxylic acid

tert-butyl ester (0.793g) as a pale yellow solid.
Treatnment with TFA yi el ded the deS| red am ne whi ch
19252-{442 41 HeIndazoi-Aey JFd-marphali idin

V&ﬁe]tﬁvls-g]pera@ﬂ 1 1\’1}317so£1ﬂbram'_glé 1.64 ( m ZH) 2 04 ( t
Via 2-[4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-
piperazin-1-yl]-isobutyramide, prepared from 2-piperazin-1-yl-isobutyramide.
Amine preparation: a mixture of 1-BOC-piperazine (1.063g), DCM/MeOH
(20mL) and 2.0M HCl in ether (3.14mL) was stirred at 0°C. After 1hr the solvent

was removed in vacuo to yield a white solid. This was dissolved in water and sodium
cyanide (280mg) was added. To this was added a solution of acetone (420uL) in
water 2mL. After stirring for 48 hrs the reaction mixture was dissolved in ethyl
acetate, washed with brine, dried (MgSO,) and the solvent removed in vacuo to yield
4-(cyano-dimethyl-methyl)-piperazine-1-carboxylic acid terz-butyl ester (1.11g).
To a cooled (ice/water bath) solution of 4-(cyano-dimethyl-methyl)-

piperazine-1-carboxylic acid tert-butyl ester (102.9mg) in dry DMSO was added
K,CO3; (9.8mg) followed by 28% hydrogen peroxide solution (200uL) dropwise. The
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2H), 2.92 (m 2H), 3.27 (m 2H), 3.82 (m 4H & CH2),
3.99 (m 4H), 4.39 (t, IH, 7.45 (t, 2H), 7.65 (d, IH,

wd 2008/0208k), 8.21 (d, IH, J =7.3 Hz), 8.87 (s, PCFB2005/004129
13.16 (br s, IH; M (ESf) 465.17 (MH) . 124
2- (I HIndazol -4-yl)-4-mo f _gg-
hol i n-4-yl - 6-(4-pyridin-4-yl nmet hyl - pi perazi n-1yl net hyl
Vt hi eno[ 3, 2-dlpyrimdine. Via
résufahta £y lfbafEBraPﬁ!@ bc Byémight. Gvstér Qi@ hdlieB a&d WeWRhitvdotigi pe
razin- 1- vyl hyl ) -thi eno[ 3 pyrim di ne, prepared
chHented, N\wherdjwﬁh Waydr and hly Idnpd rneglaq #r(e-carainogl-1-methyl-ethyl)-

" BOC. i , 5
SR BBaaiCl iy iP5 RBE ISR ffhEon 2002, 5,
321 TR Tedabis ¥ OT iy 86ihpleuridavidbEC] aNDCM/MACH eldbd(tRe 8¢¥in:d
was stirred together in drc)rﬂp 2-di chl oroet hane (15nl)

aging, adneh wapisplatedras thearydse ndetsn]é reactl on was

d

BT Ao Gt AR SR ERIRG 3154505 IR sBKA KRGS .85
(m}u@hmlc) 08 %{nynHldlzlx @H,), 4|o7 409 (mOI 4H, 2x(k])H2) 5.35 (m, H,

t - (0).4 | C_acCl tert ut ester
g0 708 B R 707 o 1. B B A EC e 2. PR e B

I r g
AEUCRTIOHIT IR BlagH m%a e A AT ﬁ'm
Maq(Eslri[}smwmﬂEl)) 3.45 (s, 2H, CH2) 3.78 (s, 2H,
CH2),3.82-3.84 (m 4H, 2 x CH2), 3.99-4.01 (m 4H, 2 x
CH2), 7.18-7.19 (m 2H 2 x ArH), 7.30 (s, H ArH),
123391{2 JlHLInJ 201-4 Y1 =4-diBholinZ4-4 L thi dho[ 32- dm\)ﬁmlaln 6H -ylmethyl]-

=8.55Hz) , 3 (d, H, ArH J =7.17Hz), 8.46 (d,
mﬂmﬂ&.am,ql_s 93 (s, H ArH), 10.25 (br s, H,

D L ERChors b MRy 6t o-anpymimigin -vimethod).
piilgifgﬁi m*'yﬂ]; Irlﬁ]ﬁhigiiiﬂ)e/ﬂ)ﬂeparéd ffﬁﬁmipd:ridinaﬁ-yllmétharﬁﬂlo

2-ch |%Pwe@f$p@ra(ﬂ@nn£? 'ﬁypluagﬁa PﬁPlﬁ?rzd‘W feemprylipagd et pster
(5 0 pégﬁggg #d dr %}ME?NR'?(%%W& Y 'i‘h&ﬂga[n%u?c @l FIWRE by
dy-ltﬂl‘eaﬂyybu)ylrﬁlmbcamia’(é 64'gh'@hamactmn mixture was stirred at room

tem;gerature E)¥ 54 r?1y{hen dﬁutzed )éwgﬁe Waﬂgr ()1 58mE? g)?t%a{c?e%’ in%’c\)la est’hyl acetate,
dried (MgSQa) and the solvent removed in vacuo . The residue was purified using
flash chromatography to give 1-BOC-piperidine-4-ethyl ester (6.8g) as a colourless
oil. To a suspension of lithium aluminium hydride powder (300mg) stirring in dry
THF (10mL) under a nitrogen atmosphere was added 1-BOC-piperidine-4-ethyl ester
dissolved in dry THF (SmL). The reaction mixture was stirred at room temperature.
After 2 h the reaction mixture was quenched with saturated ammonium chloride
solution (10mL), filtered through a celite bed and the solvent removed in vacuo to
yield 4-hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester (0.793g) as a
pale yellow solid. Treatment with TFA yielded the desired amine, which was isolated
as the TFA salt.
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prepared using 6-nethyl-2-pyridi necar boxal dehyde,
anal ogous to 124.1H NMR (400MHz, CDC 3) 2.54 (s, 3H,

WERBY/0460360-2. 70 (m 8H, 4 x CH2), 3.67 (s, 2HCTIEB005/004129

3.86 (s, 2H, CH2), 3.90-3.93 (m 4H, 2 x CH2),
4.07-4.10 (m 4H, 2 x CH2), 7.00 (d, H, ArH J
=7.6Hz), 122-1.25 (m H, Ar¢l-part under CDC13), 7.36
(s, H ArH), 747757(m 3H, 3 x ArH), 827(d H,
ArHJ—72Hz)900 (s, H ArH), 10.2 (br s, NH) ;
MMMMQMH&M&-DMS@IHS (m, 239, 23p (1, I Hyd2A (JmJH) 2.04(t,

2%3)1’621(‘524@ W%g (W Zh?zﬁoé%ﬁl en'}{’ﬁ[@)(é)g, Pbgri m :z'nie9 (¥\}r1[§t

7215C(h l2er) 07.65 [d4 1H4Jast2h¥i) 8.0l ez alH, a—yl3r1ei)hals7 {Qi1PBJ B%16)(br
met h Il - 0l i n-4-yl -thieno[3, 2-d] pyri m di ne,
S,plrl'bp Gglsf )d&ﬁSH?((hﬁﬁét hyl - t hi azol - 2-

yl met hyl ) - pi perazi ne. The am ne,
| - (4- met hyl - t hi azol - 2-yl net hyl ) - pi perazi ne, was
194 epétiddndezbhdr vi)-4ratanptidlini 4 ybb-€4-pyndinbo xlai razin-1-
aL Qus §)15 1JHNI\/R(4OOI\/H2 cbd 3) 2.43 (s, 3H),
1 3.92 (m 4H), 409(m4H)

6882\)(@2 Clltbro- 4?m%§)h(>ﬁn 4'-4}1)6 gﬁﬁdlﬁmylhféﬁhgl-?xp@pazﬁﬁl Ve
ylnEshyl)- ﬂBW Q Mpynmr_dzve pIE-med(ﬁPHl l-rmaéml-él-ghnethyl -piperazine.

yl )- g.ﬁ,?r? %?)élia o% ﬁ%?rﬁ y? %(B%-rpl%ﬁr%zme (2g), 4-pyridine
céx‘ka&l@éHytléi (D2€g)}/§odﬁfﬁ1 Béacetdk fbdrbhydideli2. 06 g ahdetic acid
hol i n-4-yl -t hi eno[ 3, 1 r|md|n6{v}lmethl)

(ppmb) Mas ﬁmecwogetbsrrmdlm 2=djehlenorthane JiSayarépom tsmperature.
ePth' L Poads &1 wgyd@ ghﬁkd%vm!. one{é? ﬂ;%m?B sogﬁt?&%ﬁtéx%cted

mxtureo pl peri
wathi DORY dried (éa, 8O3 filtkred aod comehtratad &t wcyb ¢ givy drpyaidin-4-

580 and acetic agid tirred to ther
rﬂetmﬁ?ﬁlaerézla? (s e ST %ng estgr @@JE{WWEP
c&‘h&@ﬁnd%ﬂthh?n DEM/AMEDH Wdé&%ﬁ@&&%‘éd \Mn‘iﬂb %‘idﬁf\@&selgolated

solution and extracted with DCM dri ed
ag ahgdrhlofide salt.ed and concentrated in vacuo to gi ve

P pOiZ. clocRT 200 B0 B 45 7 i it Bihg 78
21 eialé)met r?Qa‘4 ()i4%1, QODELY)E.994 4. ¢ ¢rii]4H, 12 ;DCMZ){EVQS 7.19 (m,

,2 x ArH), 7.30 (s, H, ArH), 7.39 (t, H, ArH, J=7.7Hz), 7.47 (d, H, ArH,
J=8.55Hz), 8.18 (d, H, ArH, J=7.17Hz), 8.46 (d, H, ArH, J=5.34Hz), 8.93 (s, H,
ArH), 10.25 (br s, H, NH); MS (EST") 527.29 (MH").

125 2-(1H-Indazol-4-yl)-6-[4-(6-methyl-pyridin-2-ylmethyl)-piperazin-1-vlmethyl]-

4-morpholin-4-yl-thieno[3,2-d]pyrimidine.

Via 2-chloro-6-[4-(6-methyl-pyridin-2-ylmethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine, prepared from 1-(6-methyl-pyridin-2-
ylmethyl)-piperazine. The amine, 1-(6-methyl-pyridin-2-ylmethyl)-piperazine, was
prepared using 6-methyl-2-pyridinecarboxaldehyde, analogous to 124.
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desired am ne, which was isolated as the hydrochloride
salt.1H NWVR (400MHz, CDC 3) 1.65-1.55 (2H, nm),
wWQ@200/02:0808 (2H, m, 2.40-2.30 (2H, m, 3.01 (2PCT/AB2005/004129
3.73-3.67 (IH, n), 3.85 (2H, s), 3.95-3.91 (4H m,
4.12-4.09 (4H, m, 4.40 (1H,br d), 6.39 (1Hd),
6566521(IH m, 7.48-7. 86 (2H m), 7.51-7.49 (IH,
m, 7.60 (IH d), 809 (IH d), 830 (IH d), 9.02

ﬁﬁfv@g&ooﬂﬁ;{l (Dt f%ﬁ%{,pg’vﬁﬁgﬁ' 601276 (o M 5 A28 3.67 s,

mmmg msgts DHi €Rl), 3, %mwﬁlmdz;a '\2 4.07- 4|10(m AtlH 2’&
-aceltam de

di n-4-yl ) - 2- met hoxy-
é’ﬁiﬂs gfbh(gf in r;)[.—rh?g}gz)ﬂ 525 (. 1 ATH post under CDCI3), 7.36 (s,

0 I y I
D Gt T R S AR T AT 0p et
10 o 35 HENHO;)MSI(IESFWM 20gdpRgr i di n- 4-yl - acet ani de.
Anmi ne preparation: To a solution of |-BOC 4-piperidone
(1.Qg) in MeOH (10nl) was added a solution of freshly
IR6€ RN SnARIIINL A6 18- (i in {_a%g %ﬂnetﬂ%ﬁgfg@&%“ PYimethyl]-
mxture was stlrred Tor 1 n an

pyifydinevas added. After stirring

£ t u di | uted with
D?:RA %&‘%s A% 66@0@&8?&?{1 it R0y it -4
ndviyBsdin-4-anehiédve3, sl v aithidiRPakel 'IfroYrﬁPJ@-meTﬁSﬁ thiasdicue

was pur| fied b)f fl ash chr omat ography to yie
YAngiby hypinesazies, iThe pmines é- (4-Inféby1be@gﬁ@lr%ymtwlbptpemtrgel was
p?-irre dh&%fﬁﬁ? ﬂl)gthg}zglea?o%?n%%&é?r%x yfmalo%oculs(ﬁo tlat but yl

HgﬂMR ((400%) CDCIDQAY ((Bi), (gwgi tSH?lCBﬁ (tgg :fi)h% b@gi‘nmﬂ)-l) 4.09
X

Oy $EIEH3 (e 11l T8 G, 7R (%@%i,lyoth&agzmy BRENC,

J@L5I8m;ze@IHy\A9t@ (@q\ﬁ)wgsog@g—* 7?\(%@ §[ um bi car bonat e

solution, dried ( ol vent renpoved in
vacuo. The residue was purlfled by flash

mhdm ae/l}dmtr&ﬁﬁ 2b,n.£3)ﬁm@ster (O 2939) Treat nment of

this_conmpound with HO in DCM MeCH yi el ded the desired
anmi n&/1a ({2 Khigges4imerphelid-a thieno| 3L9d3r]pxrhhldm Ge/lmethyl)-

piperidin-4-yl]-pyridin-2-yl-amine, prepared from piperidin-4-yl-pyridin-2-yl-amine.
Amine preparation: A mixture of 1-BOC-4-piperidone (496mg), 2-
aminopyridine (234mg), sodium triacetoxyborohydride (580mg) and acetic acid
(0.14mL) was stirred together in dry 1,2-dichloroethane (10mL) at room temperature.
After 24 h the reaction was quenched with saturated NaHCO; solution and extracted
with DCM, dried (Na,SO,), filtered and concentrated in vacuo to give 4-(pyridin-2-
ylamino)-piperidine-1-carboxylic acid fert-butyl ester (135mg) after flash
chromatography. Treatment of this compound with HC1 in DCM/MeOH yielded the

desired amine, which was isolated as the hydrochloride salt.
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1H NWMR (400MHz, CDCI3) 1.66 (2H, m, 1.80 + 1.97 (2H,

m 2 rotaners), 2.36 (2H m, 2.90 (3H, s), 3.08 (2H,
WoR006846431 (3H, s), 3.65 + 4.50 (IH, m 2 rotaneeBEB2005/004129

3.86 (2H, s), 3.94 (4H, m, 4.10 (4H m, 7.40 (IH,

s), 7.51 (IH t, J =7.7Hz), ¢ 54 (IH, d,J =8.2Hz),

8.28 (IH d, J =7.2Hz), 9.02 (IH, s), 10.18 (IH, br

s); M5 (ESI+) 536 (MH) . 129 N-(I -\2-(

'AHRAABOM Y, ¥l BRSO e, iy, %' rot b€ LA Inp 2HoPY 50 (B
ny)L aeu lty8) d)pB.pes3i el (1 m)\B.BE (L Ny 3.9%:8 94 (eH inf) 0N EI¥ 08 (4H,
m ﬁ A0 (M. By 3% (HHAL R16rh 5 AL (UL mp), &8 B4, vy ¥ Al 49

p| pekl di n- %I) 8 (f\l-ﬁre ﬁ}lg 39 (tlﬁlaﬁ)esgu 2f(o érr)l’ég',z (rlJIr{é%ras ’eI(\JI/IS
(ESBMNGMH ){I Npl peridin- 4-yl-nethanesul fonam de. The
am ne, N-nethyl - N pi peridi n-4-yl net hanesul f onam de,

was prepared by treatnent of

148 MRL iy [ AT SR Ped-t §108okhB iRAW. thiendB, ﬂdip%imam-yl

ester W th met nanesulTonyl chlori de, anal ogous Fo 12
rhithikIRR pipemidivi--y1 cBanehoxy-¥angthyl-aceamide. 00 ( 2H,

TR TN NIV
pif)endfh 4.91j( A etHOky-N-mtbhyilatttamide, Ereﬁé.’re(l ifitdm 2-mefhoxy-N-

7.60 (IH d, J =8.0Hz), 8.29 (IH d, J
me?hﬂ%))lpegdw vl-peetapideqo. 15 (1H, br s): MS (ESI +) 542

(W)MIn%%pepéfla&Lﬁ 'f(g 's_bC} 91257’93/ rre?ﬁ ﬂ.?e%daﬁé (1h9 1Hl\/f'eOH

I eno pi perid
( lﬂOmL} W3s adelect ax;y}upbm py freshey hgebamdmeehyléﬂmxe in MeOH (1.0mL).

'ljh§|ré?é{lﬁ€ lpb%r(t%redrwgrso stgreglférnl ﬁa?{é thequllsg&uln cyano or r}ldrrrlldg I((51 3 ?5 g)

wisRgddd Arffeflsyﬂnh% (- m ﬁféWacHBQ RYkdurdRhdthkn ailited ith DCM,
prepared from met hoxypr opyl ) -

washed/Witlp scp;igumdzlqarmryte.mmtm, dritile( Mighi Qwg and the solvent removed in

TR RS Dt S5 B BB ine

pgfdndlrfe - b&bwylﬁ%mteﬂ%tylebwﬁmig?sul fonic acid

nmet hoxy- propyl ester (produced from
3- metliepdplytion a danethylasipyPipeadiaarlacaslmaiic peiddgri-pty ester

|
G BDEBGLY Sod fhac MR AN I (MO 1y
nBdthoxGhi3tyl chlotidle(020HL).Chier shrrmg forB hahk re@bi2gn mdktOe Wasthen
d%h‘ilfed witg DC%J,S\,Nsas}(Lgd wﬁgl’sodglﬁ)ﬁicarbonate solution, dried (MgSQO,) and the

solvent removed in vacuo. The residue was purified by flash chromatography to yield

4-[(2-methoxy-acetyl)-methyl-amino]-piperidine-1-carboxylic acid tert-butyl ester
(0.293g). Treatment of this compound with HCIl in DCM/MeOH yielded the desired
amine, which was isolated as the hydrochloride sait.

'H NMR (400MHz, CDCls) 1.66 (2H, m), 1.80 + 1.97 (2H, m, 2 rotamers), 2.36 (2H,
m), 2.90 (3H, s), 3.08 (2H, m), 3.43 (3H, s), 3.65 + 4.50 (1H, m, 2 rotamers), 3.86
(2H, s), 3.94 (4H, m), 4.10 (4H, m), 7.40 (1H, s), 7.51 (1H, t, J=7.7Hz), 7.54 (1H, d,
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3.42 (m 2H, CH2), 3.83 (s, 2H, CH2), 3.91-3.93 (m
4H, 2 x CH2), 4.08-4.10 (m 4H, 2 x CH2), 7.35 (s, H,
w@ddp/0460360 (t, H, ArH, J =7.77Hz), 7.58 (d, HCBGHB2003/004129
=8.27Hz), 8.26 (d, H, ArH, J =6.77Hz), 9.00 (s, H,
ArH), 10.23 (s br, H NH); M5 (ESf ) 536.46 (M+) .131
6- (" ("3S. 5RV3. 5- Di net hyl - 4-B%r i di n- 2- yI met hyl - pi
rerazin-1-yl methyl V2- (I H ndazol - 4-yl V4-no f
hal i n-4-vyl -t hi enor 3. 2-dl pyrimdipe, Vi
I a1, 9675k 6.8 hbk iy 058 gl hron S (BRER 534 -
(Mfﬁzr azin-1lyl met hyl) -
4- nmor phol i n-4-yl -thi eno[ 3, 2-d] pyri m di ne, prepared
from(2S, 6R)-2,6- dinethyl-
1I-p | din-2: yl et hyl - pj [.ne. I N .p ar.l%t.o .

JiREhy I pekidRsA81 -N&ﬂéﬂﬁ@me%ﬁ&hmubyl )- pyri di ne
“hydrobrom de (Tg) and potassi um carbonate (1. 15929} was
heat &2 PNl Ir@f ¢hisrorhmvatalipHent thienplf3 A ntysigtidingd-yisietipd)-

h. the [ ' I; j i d
R SR e I S i
pipteidanl-ywbhictiatendam ey adiaminé ¥-meahyldNgipailipdnilf | ed

by flash chromat ography . to yield éSS, 5R).-3,5- . ...
reRthanes fonamides Mas Rrepaspll by o insst phf-mstivdamnmoiperiding-L-

[ - : . 10f [

EBb i b o Fel EROHg G s o 125

"HNMR, (40DMETe, GRC1)SloT 2028 mgs 1.00 €2Hyid), @23 @H, 8/=4410H2),

SERTAETT AR AT R

410 (4ftHn), 39 01K rg% A5 (1 1J|=7(7B1z9)! #p0 (TH 38 JE3.0HAD8.29 (1H,
7.51 (m I'H, 7.61 (1m 3H), 8.2 égﬁ J =7.4Hz, IH),
d8J’511§T@), 9034 Hs bk 101 51(1Hbre}y NS (EPF) 543VHES| +) 555
(M) . 132

2- (I B ndazol - 4-yl) - 6- (4- met hoxynet hyl - pi peridin-1-yl nme
150y I 1-[2( A TRd b B4y~ 4-froyphdlifi 4 piofhendf X2 -@Ypyiritidina® yhahyl]-
2- Chl or 0- 6- ( 4- et hoxynet hyl - pi peri di n-

d -43-mell : [ 3,2-d]pyrinidine,
repar r = Bt =i indj infdlth! -
Pt epar 417 (2 Cpfor L BB AT A (RicRETS XU SrimTh B2y methy
plpenidit- &) r@t thythe py-prapiyimethyl-aainb,gprypared froind3 treethivyt-y |

propyl)-methyl-piperidin-4-yl-amine. The amine, (3-methoxy-propyl)-methyl-

piperidin-4-yl-amine, was prepared from 4-methylamino-piperidine-1-carboxylic
acid tert-butyl ester and toluene-4-sulfonic acid 3-methoxy-propyl ester (produced
from 3-methoxy-1-propanol using standard conditions) in a similar manner to 128.
'H NMR (400MHz, CDCls) 1.55-1.85 (6H, 3 x CH,), 2.11(m, 2H, CH,), 2.31 (s, 3H,
CHa3), 2.44 (m, H, CH), 2.57 (m, 2H, CH3), 3.05 (m, 2H, CH,), 3.33 (s, 3H, CHa),
3.42 (m, 2H, CHy), 3.83 (s, 2H, CHy), 3.91-3.93 (m, 4H, 2 x CH,), 4.08-4.10 (m, 4H,
2 x CHp), 7.35 (s, H, ArH), 7.50 (t, H, ArH, J=7.77Hz), 7.58 (d, H, ArH, J=8.27Hz),
8.26 (d, H, ArH, J=6.77Hz), 9.00 (s, H, ArH), 10.23 (s br, H, NH); MS (EST")
536.46 (MH").
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w@asoaiidont oi | ;

ester (212ng) stirring in dry THF (101) under a
ni trogen atnosphere was added sodi um hydride (60%in

i odide and the reaction m xture was warnmed to 70Q0C .
After 4 h the m xture was cool ed and quenched with
wat er (10rL) extracted intobo%ethyl acetate, and dried
(MgSX). The residue was purified using flash
chronatography to yield 4- nethoxyplperldlne-

6K (36 S-Bxingthy yimethylifiperagindsylmethyl)-2-(1H-
: .Xlelded t he desired

Re s sal t. 1H NMR
(400M'3% (ﬁiﬁ&b@- isgﬁ)-ﬁfﬂ-dlﬁfd}h}rl-h Mdgﬂgm dﬁ&%ﬁﬂ-pl@@r_aéﬂm-

ynngthy134ggor§3bohrgp,by1 tlgergﬁ&%:g]pmnidme@pg})are frpan (29) 61@,:3 6-
ahyRy8f i by ekl obiior R 0
din=thyl-pip@azing- Mdtbboxy]lc?&:ld kerr-Butll estér}(B45_md@22)4(b1@nlomethyl)_
pigrgqhgg ilyfi]rgll)rlorrhléle a/ llg_) taurl]cll S&gss?un% cadr ggz{tel: Erll {jg gg _w%_s%leartrtgctl P | lﬂﬁ)lc in
Nﬁd\?)&ﬁ%ﬁ h@@?(ﬂea?ﬁl Yér)24rﬁ % QLacton MIRLRY a8MiI&s with®CM,

or o- 4- mor phol i n-4-y[-thi eno[ 3, 2-d rimdin-6
waylhddevlﬂymd-lum bicarbonate solution, dried (MgSO.) and the solvent removed in
%Lﬁg%ﬁ%}fegﬁlgp \év&L pﬁgﬁ&f}%@ﬁ)‘% thzlltgérta{)]fl}él ooylliél%_(gé rsrﬁs_lgyg_- a
dﬁﬁétﬂﬂWpﬁMiMJﬁylﬂieﬂ@ﬂin}iefhzﬁTew -carBbRdR| acRt #HIBREYIEsteR (86 Ttg).

Am ne preparation:

Taeagmenyiof B gorapandanittnBf-! i BEM/ Yo yielded Sasgasired awing.
wgﬂ%%s;/lsolgt%a &L h% S,ﬁ@%}ﬂo@@g sglit hi azol ecar boxal dehyde

2-di chl or oet hane
‘I(IFNMRf(oOOMHh CNe)H) 1veEr (@, ,&@KdeHz aﬁHa)t M4zﬁs;i2®l1)(2 05 éq, JHpad4

(B %{ﬂ?@tl&é&c@i 39 2815 A b ee Ao 24 (e By ar Ry D, 7.51
'lH & 1Y¥h] §h9d1H% i1),%91n@, s 5ad, 1(111435@3)@61

o[vent r mov |n vaclo. "The rési due was purif
M&(E&f)fﬁSés(Mhﬂ)r orrat ography to yield
4-[ (2-met hoxy-ethyl)-thiazol - 2-yl et hyl - am no] - pi perid
ine-l-carboxylic acid tert-buty\ ester (574ng).
135 el PBNhdHb1-4 HiS6-¢AmRMbRGmetHypifetidint -PeidtMa i Aérgholin-
basic wash w th sodi um hydrogen carbonate yielded the
4cpd<dhiere] 32ndlpErimidiné\VR (400MHz, CDO 3) 1.62-1.73 (2H,

m. Yi83:4u88. é—@lﬂne{poXyr%et(R?f glpgfédlglzll_gdmethyl) 4-morpholin-4-yl-

thieno[3,2-d]pyrimidine, prepared from 4-methoxymethyl-piperidine. Amine

preparation: To a solution of 4-hydroxymethyl-piperidine-1-carboxylic acid tert —
butyl ester (212mg) stirring in dry THF (10mL) under a nitrogen atmosphere was
added sodium hydride (60% in paraffin oil; 45mg) followed after 20 min by methyl
iodide and the reaction mixture was warmed to 70°C . After 4 h the mixture was
cooled and quenched with water (10mL) extracted into ethyl acetate, and dried
(MgS04). The residue was purified using flash chromatography to yield 4-methoxy-
piperidine-1-carboxylic acid tert-butyl ester (158mg) as a colourless oil. Treatment

with TFA yielded the desired amine which was isolated as the TFA salt.

45mg) followed after 20 m n by Pet/aBlo05/004129
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, 2.60-2.68 (IH m, 2.88 (2H, t, J =6.4Hz),
3.02-3.08 (2H, m, 3.30 (3H, s), 3.49 (2H t, J
Wo-8004Mizg031 3. 82 (2H, s), 3.92-3.96 (4H, m, 4. 18C1/8B2005/004129
s), 4.10-4.14 (4H, m, 7.22 (IH d, J=3.2), 7.35 (IH,
s), 7.51 (IH t, J =8.0Hz), 7.59 (IH d, j=8.3), 7.72
(IH d, j=3.2), 8.29 (IH, d86-J =6.6Hz), 9.03 (IH, s),
10 10 (I'H, br); I\/IS (ESI+) 605 (M) . 134
-[2- (I H 1 ndazol - 4-yl V4-no f
HI]NMR{AIOQMHZNIESQM 23 (i, R¥AD,i Ind4l{rm- lfH)yll ﬁét(tmylzﬂ{) 2.05 (m, 2H),

28105, offhor 8 P e PR o s, PR s B v 2R e

4Mb e Sy jﬁ Ar=TRVHES WTBSZ(dyHIIfEJJM HE} el @i H4o1.1 Hz? 8.87 (s,
repared from 4- et hy plper|d|n4 ol .
lﬁd%éﬁ)dﬂﬁtl\’%sfd“@édﬁﬁl)on of 2-picoline (333ng)

in dry THF (5nL) at -780C was added nBuLi (2.5M
solution in hexanes, 1.50n). The reaction m xture was

13%r (e[R-{101-Iieiano it 4 aelcabiphelinveyl-tBnofi3(R-dipsritidin-ceyinledny] -

to 780 I-BCI:— 4- p| perl done (713 ) was then added,

peEdingk @l2-yimethyd-apinenc over 20

[ .a 4
M n % kS i
t henvg%@ngzeagw\?\n%tqw Hh3- elegé :J'ainlgg)g{:l ﬁ‘?lg cgglh act ed
plpﬂtldmeﬁt-ylj#(Zaxt@h(atyeeth)zib-ﬂaaizo(l-lggﬁﬁ@hyl -hinfirteg pregarzd drom (2-
ncen ted | va r.ude roduct . The
Xofi &@’ﬁ)a%lpﬁ% @o‘%ﬁé?‘ﬁg‘yﬁ%@ﬂ “EWP 'mat ogr aphy to
y| el dmine preparatlon 4-(2- Methoxy-ethylamlno)-plpendlne 1-carboxylic acid
4- hydr oxy- 4 i di n-2-yl nmet %}ge“ di ne-| - carboxylic

textbetyt estar( nyg) aéldt2ethla@szlgcm’g9xal d¢ (9Aul) gfere stireed in dry
G oy S B 505
tridde tobdd dréiide (4ﬁﬁﬁ?g')3”l‘hé.re'55tioh rﬁfxtl(ré Mas ﬁﬁlrredZatﬁ'Beﬁ 61
tegl}szerglrplg'P_vgrrgglt,(qp.}ted‘fylth E)HM, \z(asiléd %vﬁﬁ bqsxfx%a d%d%éﬁ(ﬂ) and the
séllfent; rggve%l é é/&céilz_llﬂh n?@mdélz whb e)(lhf"ed ﬁgln% ﬁaﬁpcﬂorﬁétogllabhy to
yﬁ:ld.)@- ((2I-1H¢ths)y—eth®l)€|tﬁla@<bll-2 ylmletls))l armﬁo]( Bigeriding4 Zaftiokdylic acid
bl G e pE s oD Y HC K CM/MeOH and
bR PRt dodilinHyaRIZe B¥fbohade PRI Ne &dsti¥d hmat¥ ne.

'"H NMR (400MHz, CDCl3) 1.62-1.73 (2H, m), 1.81-1.88 (2H, m), 2.06-2.14 (2H,
m), 2.60-2.68 (1H, m), 2.88 (2H, t, J=6.4Hz), 3.02-3.08 (2H, m), 3.30 (3H, s), 3.49
(2H, t, J=6.4Hz), 3.82 (2H, s), 3.92-3.96 (4H, m), 4.10 (2H, s), 4.10-4.14 (4H, m),
7.22 (1H, d, J=3.2), 7.35 (1H, s), 7.51 (1H, t, J=8.0Hz), 7.59 (1H, d, J=8.3), 7.72
(1H, d, J=3.2), 8.29 (1H, d, J=6.6Hz), 9.03 (1H, s), 10.10 (1H, br); MS (EST") 605
(MH).

134 1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-

4-pyridin-2-ylmethyl-piperidin-4-ol.
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Vi a

[1-(2-chloro-4-norpholin-4-yl-thieno[ 3, 2-d]pyrimdin-6
WO yoamidoyi ) - PCT/GB2005/004129

pi peridin-4-yl]-isopropyl-(2-nmethoxy-ethyl)-am ne,

prepared fromisopropyl -(2-

met hoxy- et hyl ) - pi peri di n-4-91-- am ne. Ami ne

preparation: A m xture of

4- (2- et hoxy- et hyl am no) - pi peri di ne-| carboxylic acid

t er t Miul2-chlored- r(l@r@bolfm éw&ttlamqimcd pyramidig éa@mgt)hyarﬂj

ane ( 0]

PR ol oo 42 BRI

of.or 7 days. The react| on mxture was cool ed down,

diluted with washed wi brine, dried (MySO ) and

t he Ml@@ﬁﬁpﬁ@ﬁ@%@ 3 ?Plvta%@f 2- mehmf‘e@ﬁa@g) ey gt €5mdg) at
t I r <

AR B o P TINP RN i e, sl | 0T ORbR e

vstaelwanbed tal roemttempemnmmomrB()lﬁihrag)l thefroeatedaat 783€. 1BQC-4-

b h wi

DB T e e (heR AR Ta et GF S QG PV SER RS Tated fh 00 over

2@ FhilVFh RO HZm i x P as stirr&}%\(eﬁﬁ%{ltdand‘lherﬁ%&h@ed w1th water
62-1.72 (4H, m. 2. 08

Th): organi®y Wepd-pxtracted intp etk )acetaemne@ (msma filtgyed aald33

%rlﬁglhtr%téd i ;a}ug&%l’ve &n@g E zfii]lCt sf)ne jeSICﬁl ,g{&s)pun eg 5151(1{; ﬁash

cﬁrbma?ogEﬂph(y| tbLyldld 4-hyafoxQHzpyri d7n59ylfn|eﬂ’l,yl ﬁxpeﬁdm& 13<|:zl¥l)oxyhc
d, ) =6.6kz) 9.03 (I s). 10.10 (1H br):
aqs\yg tc(rggpty} eggdZ?Q;pg) Tréajment of this compound with HCl in DCM/MeOH

yfe]de%i"'ﬁé @%ﬂé@ %m4ne?’ oxv vU&rlpcthg& B3 fhf whiRhloride salt.

pyri eridi n-
INMRF@DOMHZL @mg 1255911@51 (4Hir), B655-2/6 B(2ZH, ah), B168-U71E@H,

DR o5 G of a8 el BT Kffn T, S0TTHY,

72)5(101 PEH, %)‘W‘iﬂ(hﬁxéb 7RYY7 531' (@ﬁ s)A'715'337 @Z @@anff\)t B99:(1H d),

m xture of benzyl -'pi peri di h- 4-"0l
8K (dHogy BIOél(ihH, Q)Ol@sﬂrQILH 18-y MS\A(]E$I+I 7‘221@)IHa)nd KOH
(290mg) was refluxed in dry toluene. After 18h, the
reaction mxture was diluted with water, extract ed
196 t b1 -DEMH-ghidagéll-4- W%@o}phoilhlaﬂrtﬁrénm QWﬁﬁﬁ&h&I-ﬂ%dtH\/ﬂ-
vacuo then purl f| ed il ash chr omat ography to give

: - ¢ FEQYPBMIDG a1 boxyl i ¢ aci d

t ert \}?yf t2 chloro-4- morpholln 4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-

piperidin-4-yl]-isopropyl-(2-methoxy-ethyl)-amine, prepared from isopropyl-(2-
methoxy-ethyl)-piperidin-4-yl-amine.

Amine preparation: A mixture of 4-(2-methoxy-ethylamino)-piperidine-1-
carboxylic acid tert-butyl ester (see preparation of 121) (300mg) and 2-
bromopropane (1.20mL) in MeCN (3mL) with potassium carbonate (192mg) were
heated at 60°C in a sealed tube for 7 days. The reaction mixture was cooled down,
diluted with DCM, washed with brine, dried (MgSQO,) and the solvent removed in
vacuo. The residue was purified using flash chromatography to yield 4-[isopropy!-(2-

methoxy-ethyl)-amino]-piperidine- 1-carboxylic acid ferz-butyl ester as an oil
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ester (789ng). Treatnment of this conmpound with
hydr ogen, 10% pal | adi um on carbon and ammoni um f or mat e

w0 nook@d3yi el ded t he desired am ne. 1H NVR (4008##B2005/004129

CDO3) : 1.88-1.90 (m 2H, 2 x CH), 2.04-2.08 (m 2H,

2 x CH), 3.48-2.52 (m 2H, 2.x CH), 2.85-2.90 (m 2H,

2xCH) 3.88 (s, 2H, CH2), 5.91-3.93 (m 4H, 2 x
4.08-4.1 1 (m 4H, 2 x CH2), 5.10-5.18 (m H,

Gy b oy O BB B

agukdys s8dilizh bidarbbhatéWidlded thddd kbl dmire. 27 (d, H, ArH, J
9. 01 10.09 (br s, H, NH); M
g@gﬁﬂf 400p1 2, Cgrm,,)i 03 1659;7 d, J=6. 6Hz) 1.62-1.72 (4H, m), 2.08-2.14

oo o 52050301 0 B L, 305312, .

Wr@wym@méxs)m 82 @H,\9), N—S(22(~4m53t WW}H)M b3 (mtth.&aesak)

AL R A S ST 6 MRa Spns AR L o, J-6.6H2),

ROPEH,d), no4oxh i; H’)(IQIS"(E‘SWSXO @iRy,) - met hanesul f onani de

prepared from N
mst hoxy et hyl) - N p| per| di n-4-yl - met hanesul f onam de.

thHﬂhV“ tBﬁh@[B Z&]@@rlﬁlﬁcﬁﬁ@r atl on of 121) (o 50g) in DCM

(10m,). was added triethylamne (0.301m) followed by
met haridStiieRyt- memh@hndeyl(ﬁa[%(pwﬂ»n 2-stoxy)-piperiding hglnﬁalﬂuyl]

tﬂle [_b)ge %E)?ﬁ&l § | um %ég;r on:\({)}é)lg ‘t'P/féﬁYFBW‘%He (MgSO™Y)
and tﬂaems@lmparmlonemadlre of V—Ben@l-pfﬂéﬁdfne&bﬁ('l%) VIas

E%ﬁ*fy{rﬁ é E il Cl)lzg{ o a@{l %QH (é90mg) was refluxed in dry

GLUENYN I t
t( o 4741@ P;ﬂ# é‘ﬁ‘i I%gﬁ%onolﬁﬁflglg g%(k: Eﬁ%‘%ﬁ ﬁtb \g{tﬁ E@‘e}cl’ed With Blom,
%Qw ifidierpdchnt isencteited dn ervin ehenvphirified badlasis ol at ed

hl d 400
?@)ﬁ{a@c%rwrtg%w o y%hsq -tyﬂyglgmenfi el -caf )gyﬁ?)?mdz‘e@@utyl
e§taH789mg). Eréhlm(‘:ﬁﬂ'bf this cémgdun_d \blltlll_lhﬁdilééen 30@8pa(ll§3ﬁun§'3

3,54 (2H, t,. J =6.3Hz
carbgn a?%ﬂnmwlurmfor@la(mmM@@H yielggl tbc Hesirsyl, anfineso (IH, t,

'H Ml&é@él\é{;{&ég& l)HlS 539 1 f@;_%g%'?)xbgﬁ), 2043 bk (& 28 2 x e,
3.48-2.52 (m, 2H, 2 x CH), 2.85-2.90 (m, 2H, 2 x CH), 3.88 (s, 2H, CH,), 3.91-3.93
(m, 4H, 2 x CH,), 4.08-4.11 (m, 4H, 2 x CHy), 5.10-5.18 (m, H, CH), 6.71 (d, H,
ArH, J=8.34Hz), 6.82 (t, H, ArH, J=6.11Hz), 7.37 (s, H, ArH), 7.47-7.58 (m, 3H, 3
x ArH), 8.12 (d, H, ArH, J=5.01Hz), 8.27 (d, H, ArH, J=6.8Hz), 9.01 (s, H, ArH),
10.09 (br s, H, NH); MS (EST") 528.31 (MH").

137 N-{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3.2-d pyrimidin-6-
ylmethyl]-piperidin-4-yl1}-N-(2-methoxy-ethyl)-methanesulfonamide.
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s); M5 (ESI+) 586 (M+) . 138 2-(1-[2-(! HIndazol -
yl V4- nor pholin-4- yl-thieno[3 ,2-dlp yrimdin-6-

W@ bovsolgoB1 | - pi peri di n-4-yl|-propan-2-ol Via  PCT/GB2005/004129

2-[1-(2-chl oro-4-norpholin-4-yl-thieno[3,2-d]pyrimdin
-6-yl met hyl ) - piperidin-4-yl]-propan-2-ol, prepared
from 2-pi peridin-4-yl-propat2-ol. Am ne preparation:
To a sol ution of piperidine-4-carboxylic acid ethyl
ester (3. Odé stirring in dry MeCN (301L) was added

pot addd Nnﬁl rcﬁ&mat‘iempmhgmg% -Yighicool8e?- é}pynmw vimsthyde

rﬁ%n? 1ﬁlréle cooﬁ y'edg@? mgﬁllr n Sqllttog?‘ré ’(I?LIA%IT% ﬁ%“gNt(Ee

n&%ﬁdx@cdtl@}d) anlpeﬁlhwylaﬁahateeulf&fanﬁde (MgSO™1) and t he
sol vent, renoved i n_vacuo. The resi due was purified
usi ng\nplpggfgpéwlgﬁa’fq)@ F%IBW ofs 64 v)@thoxyethylamme)-p1per1d1ne 1-

%rggg)?é%dmcp}epﬂ;dt e@f%r ?ﬁeg %fe%gf‘ay Lﬁo%f #21 (tO %b% i OI}?@Wl OmL) was

as a pa as I uti
atldddenizthlytapiipe(d. Iﬂrmle)- féllowedby yeitmmesnl fdngtdjdrided 0 d6mL). After

stFingan& b engion mixkite s iemellpa I Re Bt dhashi ity sodium
b{e%r&%t%%whbﬁ ruriea (Mg@@l)’hﬂ@t‘l‘l@ 8blvert-réfbted @M. The 8&bidue

The Teaction m xture was quenched wth

\@apunécdsblv amhﬂhrqmat@maphy theyield|4afmhetirangsid famyl-(Zamethexy-
tj'né/r?oangitagrpllp %m% Cc'slrbdorxlyfag acgl S%?]tyiigs%rt(a %728)' ¥etRent of

tids CdmpamayitDHOe i DCMMeO/HI yreltedpedadired athinel whith ves a
white solid. To a suspension of 10% palladi um on

I%F?é?%%ﬁéhebﬁﬂﬁﬂ)lo%@q $8lt ng in dry MeOH (101) under a

g]ﬂ/&benz er| |ne Eﬁﬂﬁ;%pg% zpfgr{n) %2(%'(21(“10 2/510 9Hz

2t9(i)€(3Hi, %), 8108 (B\Hrlmaﬂ J=01.68E), A A8(SH3 nf), 3.54 (TH 1 JH=633Ha)s 3 68

b &:s3 GH, 5 aa 4 @hopd ity (8L a7 BB Gt S8 (B3t ae
Jazbe/@iziufé@(?ﬁ Qi J=3. éﬁzj\l'ﬁ@9((°}ﬁ0d'\ﬁz7 1 809/6@)(111 5931dﬁ0(1H br

SIMSEESI*)@@MI(IM 2H) 3 83 (m CH2 X 2 + CH2) 4 oo
(m 4H), 7.46 (t, 2H, J =7.3Hz), 7.65 (d, 1H, J =8.2
Hz), 8.21 (d, Ih, J =7.1 Hz), 8.87 (s, |H), 13.15 (br
188 2-{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-

ylmethvl]-piperidin-4-yl}-propan-2-ol

Via 2-[1-(2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-
piperidin-4-yl]-propan-2-ol, prepared from 2-piperidin-4-yl-propan-2-ol.

Amine preparation: To a solution of piperidine-4-carboxylic acid ethyl
ester (3.0g) stirring in dry MeCN (30mL) was added potassium carbonate (2.90g)
followed by benzyl bromide (2.5mL). The mixture was warmed to 78°C. After 3 h
the mixture was cooled, poured into water (100mL) and extracted into ethyl acetate,
dried (MgS04) and the solvent removed in vacuo. The residue was purified using
flash chromatography to give 1-benzyl-piperidine-4-carboxylic acid ethyl ester
(2.17g) as a pale yellow oil.
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whoblsn4eb3y| - 6- [ 4- (

(MH+) . 139

[)-4-no f

| - oxy-pyridin-3-ylnmethyl)- PCT/GB2005/004129
pi perazi n-1-yl met hyl 1-t hi eno[ 3, 2-d1pyri m di ne. Via
2-chl or o- 4- nor phol i n-4-yl -6-[4- (Il -oxy-pyridin-3-ylnmeth
yl)-pi perazin-lyl nethyl]- t#H-eno[ 3, 2-d] pyri ni di ne,
prepared froml-(l-oxy-pyridin-3-ylnethyl)-
pi perazine. Am ne preparation: A mxture of
3- py diodydodutiopiofi d rbeNzxdmlpl@d(nze dsgiboaylit adid ethyl estdi(bPgde

1. 65 oform S
shigrinioh gy, TAE L 3mEbfef s BieBekf gl e B3 SihsAbad gty
nageledihd brathidei(enpioldtidnSifidlethyli Rehek ;€8 Ldrh L) ghdtixded fér 2VR 8t
concentrated in vacuo. Trituration with ether/acetone .

Oy Ehegeadtionanistise Wk quanghedivii satustedpmmonipmyghloride solution

I I
o B LGRS SO 90 el o
gi\@fﬂ-(lxbernylsiplperﬂdi@M(ﬂ)Spﬂo))an-Afdl €r.119hs atwidterselidt i on
s Rl St kS g o
(Wﬁg@?? \r}gfbrgleﬁ h@cbsPiert bas Baddaropeb QY rpR¥idiféuMafblopan-
241 (0. 26g)ya%pyh¢ ohixtud-wdrmed ity 60°CoA Ber Jih itheemixteramiss xpodled,

f i*swﬁ&ﬁwa?wﬁht%g fnd et RERsronERHa et I thg desired

m% ) 890 YAsurleobt ed as the hydrochl oride salt
1HNI\/R 00MVHz, CDCl 3) 25%@&2 X é
'HINMR (40CMHz, d&M‘QS@%l 0315 )0991185HI§ 2@9&2)6 (m,

2By 008 RptITe A Zusf LBy 02400 B0t a6, 20,

J¥-74;91z§ 17.631d, AHH/=82 1), /62 z(d, 13 A7 1 Hiz),18. 87A(rsHAH)J 13 15 (brs,

2H, 2 x ArH), 9.30 (s, H ArH
1![1@7 Mﬁ (%ﬁf)é% Pi((l%ﬂ} VB (ESI+) 543.3 (MH+) . 140
2- (1H I ndazol -4- yl)-4-norpholin-4-
-6- (4-norpholin-4- ylnmethyl-piperidin- 1-
199 24 hijThddzol-ndf-8nidbrpljadine4-gi-6i[ #€1-oXy-dyridin-3-ylmethyl)-
2-chl or o- 4- tgolr] thoI | r312 d]%vrlmldgél .m)rphol i n-4-yl met hyl - pi

piperszif-hrvimethyl]-thienol

Via 2-chloro-4-morpholin-4-yl-6-[4-(1-oxy-pyridin-3-ylmethyl)-piperazin-1-

IH); M (ESf) 493.2
2- (I H 1 ndazol -4-yl)

ylmethyl]-thieno[3,2-d]pyrimidine, prepared from 1-(1-oxy-pyridin-3-ylmethy!)-
piperazine.

Amine preparation: A mixture of 3-pyridylcarbinol-N-oxide (2.09g) and
thionyl chloride (1.65mL) in dry chloroform (20mL) was heated at 60°C. After 3 h,
excess thionyl chloride was decomposed by addition of ethanol (0.5mL). The
resulting mixture was concentrated in vacuo. Trituration with ether/acetone gave 3-
chloromethyl-pyridine 1-oxide (2.27g). A mixture of 3-chloromethyl-pyridine 1-
oxide (1.25g), 1-BOC-piperazine (1.47g), K,COs (1.23g) was heated at reflux in dry
MeCN (25mL). After 18h, the reaction mixture was cooled, diluted with water,
extracted with DCM, dried (Na,SQ,), filtered and concentrated in vacuo then
purified by flash chromatography (4% MeOH/ DCM) to give 4-(1-oxy-pyridin-3-
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yl met hyl ) -t hi eno[ 3, 2-d] pyri m di ne, prepared from
4- pi peridi n-4-yl met hyl nor phol i ne. Am ne preparation:

waoooa/0s@But i on of | -BOC-pi peri di ne-4-ethyl estBCT/GB2005/004129

(2.0Qg), stirring in dry DCM (30n.), at -78C under a
ni trogen atnosphere was added dii sobutyl al um ni um
hydri de solution (1.0Min hexane; 8.0Or), the nixture
was stirred at -78C for 2 h, then warned to room

t f d hed. wi OoH

Yo LR TR AR
{;(yl.?fatvgltﬂ ﬁ@W?CWM’é@FF QiclRAThe/ Gestred B Fhdhi wdd i¥8I8ted

pu ifle g

usi n 'ash chronmat ography to give
as thBG@deehloridy balpi peri di ne (457rrg) To a solution of

R A bR B et 253D By Bl P s 40

ZH| et pb 8qstie @qg)d3 668r02)(mpag, 3 ti ¢H99I4 bwm 11) (i, aiH, rzoom
enpéerature. To the mxture was added sod

QHrzi) del O3 oy %Hy%ixuf’éé{),(bﬂ@nﬁ) AgY Te49etH x‘HH =dt15Hzdq
T
8(1%%1_]5?1 Ry f‘gs di}?ﬂcﬁbggm?ﬁtﬂ %ﬁ@?cgdr(gﬁ%?ﬁ) 1909 HVH,

Wwa'sh sodi um bnate <Sol ution

NH)OMS (ESTHisas (MHL) , and dried (MySO J. The sol vents
were renoved in vacuo to give a residue which was
purified by flash chromatography to give 4- nof

146! b '(‘E%%%Wh!ﬁi-&%%%ﬁgdlﬁ'—ﬁ 1-6- el eridin-1-
yl
vhhﬁhvi@&hw 3 2nd Jperinviddi was i solated as the TFA salt.1

P00 o 55 By ok i Rk -

frota dPifenidirt4)yimsthy
y?m@tﬁyl?}lzlel%B éﬂgpy@mﬁﬂneﬁ Eﬁe?aﬁ)i ﬁ&t j Il-llg : i :gl?ygm I—fz )? (7 .m65

U(QIPhQIHeJ—SZHZ 821d IH J =6.8 Hz), 8.87 (s,
0 kPt M%“*? Bk P ey idier 200
stigin@ ip YiFy DOM (30enly), aet783C uhdur pentragen-atmosphere was added
@pol{uﬁ%ﬁ%ﬁmé&@%ﬁ? )s(glut%rt] E/ 1I 3Mq§E\Q alné'a érbrrr]li) tMc fixture was
st Br 93¢ err?i I?'Pﬁ’eL %rrf&zmé/ Fdoth EinfireBaite HRE Qﬁéﬁc'hed with MeOH

pi peridin-4- nmet hoxy- et hyl ) - net hyl - am ne,
(lmép él?hedmﬁmmem(aﬁi exnmcmmy@tmgm and dried (MgSO4) and the solvents

rggoy%lltzh gzlg eorGt%)dI%}{]e)af' ﬁcﬁle\y%crﬁu% ed usmg ?‘fysh Chromato graphy
to give 1 BOC-4-formy1-piper1dme (457mg).

To a solution of 1-BOC-4-formyl-piperidine (210mg) in dry 1,2-
dichloroethane (10mL), was added morpholine (86mg) and glacial acetic acid (60pL)
and stirred for 1 h at room temperature. To the mixture was added sodium
triacetoxyborohydride (272 mg) and the mixture stirred for 12 h. The reaction
mixture was extracted into DCM (25mL), washed with 50 % sodium bicarbonate
solution (10mL), brine (10mL), and dried (MgSO,).The solvents were removed in
vacuo to give a residue which was purified by flash chromatography to give 4-
morpholine-4-ylmethyl-piperidine-1-carboxylic acid zert-butyl ester (120mg).
Treatment with TFA yielded the desired amine which was isolated as the TFA salt.
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4yl met hyl am ne, was prepared in an anal ogous manner to
that for 140 using N-(2-nethoxyethyl)nethylam ne. 1H
WORGR6(O4D81 VMHz, 6-DMSO 1.09 (m CH2), 1. 44 (m pCHEB2005/004129
1.67 (m CH2), 2.04 (t, CH2, J=1 1.5Hz), 2.15 (m 3H
+ CH2), 2.43 (t, CH2, J =6.0Hz), 2. 90 (m CH), 3.21
(s, 3H), 3.39 (m CH2), 3.83(m 4H + CH2), 3.99 (m
4H), 7.46 (t, IH J =6.2Hz), 7.66 (d, IH J =8. 3%&)
8.21 (d, IH J =7.4Hz), 8.87 (s, |H), (br
"H NMR 0 E8lz+ ¥s-B3S Q) % MA@, 2H)1 450 (m, lH) 167 (m, 2H) 2.04 (m,

1.2 @ P 7 P A5y B Bt 59 Gh.5061 3.7 G,

41?-+Y¢Pf§)t Byb |(mdl4H§3t7|"'4’ﬂ (tac_rm ry&9\8 Hz) 7.65 (d, 1H, J=8.2 Hz), 8.21 (d,

| oro-4-norp i n-4- eno rimdin-6
LELyd 108 i 3.5 s bR, d51S by Tt M ESH Gy
prepared from di met hyl - pi peri di n- 4 yl met hyl - am ne.
The am ne, dimet hyI pi per| di n- 4y| et hyI am ne, was

: 1.11 (m
CENAMINE-03 (m CH2 x 2),

(2 08 ( i [g ?%or%% &mph%l")m ﬁ~t§1~%n6l17312 -4 mld?rlzﬂ%)ymi’eggg)
piﬂtindm84 -9nday1] (Hmerhmﬂ emﬁ);me@y Fm{ng, p qepared fronp(% methexy-

Sl +
e@@)r@e@vlww indramyhbaies She pmine G ety Bebrs
gfehm m@ﬁ&ldﬁﬁh@ Wzéh'prepared in an analogous manner to that for 140

i peridin-3-yl)-(2-nmethoxy-ethyl)-nethyl-amne. Via
uping M(%methoesyet wﬁnﬁthylamme

‘gq}l%@ﬁ @P%k@& “? %g‘nﬁt ﬁ%ﬁ gﬁ-’,& ?44ﬁ(éﬂ¥h 252¥ﬁ7)r](m CH,), 2.04 (t,

par psiHE)f Qms((ar BHHhGKM) et413>(t JGH,, J=6.0Hz), 2.90 (m, CHy), 3.21
f erld -3-y epeparéﬁ ,%
(D25 bh, CHOGRES (3%, A1 G5 308 (sr@g;ﬂ R TH, 7=6.2Hz),
0
8 Qe S SR el A ey 80T 23 r s L), MS

(EST'15%6.4 (i pr oet hane (30nL) was stirred at room

tenperature for 6 h. The reaction m xture was then
diluted with DCM washed w th sodi um bi car bonat e

142 {1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3 ,2-dlpyrimidin-6-ylmethyl]-

6- DI\/ISO)

piperidin-4-ylmethyl}-dimethyl-amine
Via [1-(2-Chloro-4-rnorpholin-4-yl-thieno[3,2-d]pyrimidin—6-y1methy1)-

piperidin-4-ylmethyl]-dimethyl-amine, prepared from dimethyl-piperidin-4-
ylmethyl-amine. The amine, dimethyl-piperidin-4ylmethyl-amine, was prepared in
an analogous manner to that for 140 using dimethylamine.

'H NMR (400 MHz, ds-DMSO): 1.11 (m, CHy), 1.42 (m, CH), 1.66 (m, CHy), 2.03
(m, CH, x 2), 2.08 (s, 6H), 2.89 (m, 2H), 3.82 (m, 4h, + CHy), 3.99 (m, 4H), 7.45 (,
2H, J=7.3 Hz), 7.65 (d, 1H, J=8.3 Hz), 8.21 (d, 1H, J=7.3Hz), 8.87 (s, 1H), 13.2 (br
s, 1H); MS (EST") 492.3 (MH").
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solution, dried (MJSO) and the sol vent renoved in
vacuo. The residue was purified by flash
W@ booeetosgr aphy to yield PCT/GB2005/004129
3-[ (2- met hoxy- et hyl ) - met hyl - am no] - pi peri di ne-| car boxy
lic acid t r -butyl ester (0.556g). Treatnment of this
conpound with HO in DCM Me®H yi el ded t he desired
am ne, which was isolated as the hydrochloride salt.
1H NWR (400MHz, CDA 3) : 1.27 IH,lmrB 1.60 (IH, m,
1 3 - -Imjlazol-494)- lin- i 2d]pyrpmiglin- 6’¥Ihneth\d-

pardnd0 (1H 3.34 (3H
f'd%‘ 324 }E‘? , ne.3 gz (4E|) m, 4. (()8
§|4H Vig [1 _2-GHlofd-imapholih-591- (Holléxho [3,2- ?]%ﬂlﬂﬁ)g—ﬁ -yfméi@yl)-

(1H,
dmo? wilin (@1m¢th<n2y-%tslyl)w(ﬂpé9mye ma{qﬁm)m (2-fu=ahoxy-ethyl)
|)-4-mo f
“19]{%8 df%dlrpgﬁ’;'g’lﬁ%“f%yz) d] p;/r? i mi di n-6-yl net hyl 1-
pi petAmninm prePamtoinoX ylik toreaati IdBOET-Brplpenidee (W0g), N-(2-

S o S B A Sl r Bt b 2 B0 B

adld Q@ aapd) fr{ PR HIGOEHAME38mE F QXM HrbFatdBbM temperature for 6 h.
hyl am de.” Ami ne preparation: To a solution of

The (rqaenon mipgneswasdherodijitgd with DEEYL whashed avithosediune bigaibgnate

stiio ket o ot st MR B9 i voewor Thtsie s priged
by\@&slﬁéhrbllh@ﬁ)gﬁphﬁﬁo ﬁemrui (Qhﬁﬂhbiy ey ntgthyl %n(lﬂoﬁﬁp’&ﬁdme 1-
followed, b Iamnehdrochlorlde(o 299) . was
cygeredic asid ft-@wlreﬁeh@? 212reﬁntenbofrthbi&pmﬁum with HCl in

A er%@ lhé& dk%g@@’l'wm Eolai’gﬂ%ta]% dtr&hl a’lde salt.

nd the sol vent reane
II\'I&MH (40'(DMHze€Ddlhg A3 (IdHymY, il &0 (K, fl),alsTi7 (lH m), 1.98 (3H, m),

2 S8y R M 0 st ey~ R0 Pa0 Ry AR, 5.

(Z}fI 15?'3%6“(9?(95)“@@2‘@1‘31%5"@ od (QHDQM W@%H's@"ﬂ?@' 1tH‘Q
esired am ne, was i sol ated as the 11 drochl oride
Je’éVHz) ACTON(Y =2 QAMMHZ) e, di J58-3Hz94. Q14<HIH §),,102050H, br

6 284 3H, d), 2.80 (IH ),
Sh%@(%%%&éggz (4H m, 81 (LH n | o ?)IH, br
3), 140 (IH s), 750(IH £, 3=We), 7.60 (1K d

J=8. ? 29 (IH d, /=7. |Hz 03
144 1- [2 (1H- Indazol- -yl)-4-morpholin-4-yl- 1en0[3 2-d]pyrimidin-6-ylmethyl]-

piperidine-3-carboxyvlic acid methylamide.

Via 1-(2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-
piperidine-3-carboxylic acid methylamide, prepared from piperidine-3-carboxylic
acid methylamide.

Amine preparation: To a solution of 1-(tert-butoxycarbonyl)-3-piperidine-
carboxylic acid (0.50g) in DMF (3mL) was added 1,1’-carbonyldiimidazole (0.70g).
The reaction mixture was stirred for 4 h and then triethylamine (0.60mL) followed
by methylamine hydrochloride (0.29g) was added. After stirring for 24 h the reaction
mixture was then diluted with ethyl acetate, washed with water, brine, dried (MgSQy)

and the solvent removed in vacuo. The residue was purified by flash chromatography
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(IH, s), 10.10 (IH, br s); Ms (ESf) 492 (M+) . 145
2- (I H1ndazol -4-v
wP2@6/03608et hoxynet hyl - pi peri di n-1 -yl net hyl) - 4- POT/GB2005/004129
holin- 4-yl-thieno [3,2-dip yrimdine. Via
2- Chl or 0- 6- ( 3- met hoxynet hyl - pi peridin-1-yl met hyl)-4-no
f holin-4-ylthieno[ 3,2-d]p¥imdine, prepared from
3- met hoxynet hyl - pi peri dine. Amine preparation: To a
sol ution of |-BOC 3-piperidine carboxylic acid (3.0 g)
td yielONFmehSoaybameoy!- awdsdlnpdt-@slmmym ecidderbutyl ¢ged®. 4@)%)

TR RO Br e ST Ch R P Mef flded i dpsirff amine,

wHichtviasl iss1hte8 s thEh@dﬂfcm%ﬁu@ sdlgyer was washed with

brine, separated and dried }il\/% §) The sol vent was
Ié\D@ﬁBr(é@@\thzOC@C\laélpﬁfiple%Eﬂ 23042 amb A (28, a0; &84

r 1§

ﬂ‘ée%é’d."é SFF B EHT Yo ﬁ‘%?ﬁ‘bhﬁi ?39%‘}.7461{) QL prs), 7.40
(l'H-,lFs) (7150uH, a,tJ=07C7H@)$7 ad GJEHi chJpemmJ) r8929 (131, i g&7.bH2), 9103

acid | -tert-butyl ster[ -methg ester as a solution
(IIHP SHHP- I(O_L(@TJL}’T%)nMSfEeS Ni42eMH dt i rred at room
tenperature for 3 h. The reaction was cooled to 0 0C
and quenched by addition of aqueous ammoni um chl ori de
145 d2(1ié-Ind azbli#-o1)E6-(3-mretwxyimethylyhipeddint le yinTitleyl}-#Hmerphelin-

4 di | wi.t h,.et hyl acetate, washed with water,
ﬁ%ﬂ%ﬂ%’ (MgS™4) . The sol vent was

evapeiah &thide- 69(3\11%&0;@&@15@3&131}5@&&% lpjélﬁﬁ:thyql) qurpholm-4 -yl-
-carboﬁﬁllc acid rt-butyl ester .

thienali3,2 pmmtdmesp@p@r@ﬁcﬁton( Mzeth@cymethymmepétf@) was

adde L 6 -

oil) %'iﬁ ?BP Pt lgn ldol 2 g olrlrté anleg%g%égﬁ_%&%ﬁg ag% égjép %ﬁ%b 0
g} MEDMEAREINDI) waik hddcﬁlcboftasﬁlufiﬂcak’bon'ﬁqu3 162)g) dsleoweaisbyt hen

diluted with eth acetate and washed sequentl al |
iqffomethage &4-07BE)- r%iergéplaléhstre%ftlaﬁ &ag Ailatgd kst andygpgracted
mf?f’ gfséﬁrﬂ{l: ﬁtrﬂg?m ”It?l\é: 3)?%{11]25 ﬁ?%ﬁggvv@zﬁﬁec[ &7th BriBe Rdpdrhic8 dndUried
(Mglien)h Thy salvént iwas iepaporated ® give pipbodinkil¢3-dicatboxylic acid 1-tert-

bgy}rg#ﬂyo&?ﬁé‘t Er térﬂ%éégdl nl_-ol iacz:ﬂbg;iylolncm;\c| d t
rt- bypyl su?lﬁetn%'bngggﬁuﬁm)aldnﬂn % )(IW@ afgae (Z4hL) at 0°C

hydrogen chloride i n diethy emxture
wait addedpipaidine-1,3-dicarboxylic acid 1 tert-butyl ester 3-methyl ester as a

solution in THF (10mL) and the mixture stirred at room temperature for 3 h. The
reaction was cooled to 0 °C and quenched by addition of aqueous ammonium
chloride and the mixture filtered through celite. The filtrate was diluted with ethyl
acetate, washed with water, separated and dried (MgS0O,). The solvent was
evaporated to give 3-hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester
(1.25 g). To a solution of this alcohol (422 mg) in THF (8mL) was added sodium
hydride (94 mg; 60% dispersion in mineral oil). After 15 min iodomethane (0.49mL)
was added and the reaction stirred for 18 h. The mixture was then diluted with ethyl
acetate and washed sequentially with water, brine, separated and dried (MgSQO,). The

solvent was evaporated and the residue purified by flash chromatography to give 3-
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18 h. The solvent was evaporated to give the desired
amne (168 nmg). 1 NWR (400MHz, CDA3) 1.06 (s, IH,
wd 2081046036 (m 2H), 1.90-1.95 (m 3H), 2.12 (npC1/EB2005/004129

2.8 (m IH, 2.99 (m IH, 3.25 (m 2H), 3.31 (s,

3H), 3.83 (s, 2H), 3.92 (t, J =4.8Hz, 4H), 4.09 (t, J
=4.8Hz, 4H), 7.35 (s, |H), “50 (t, J =7. 8Hz, I H),

7.57 (d, J =8.2Hz, IH), 8.28 (d, J =7.4Hz, |IH), 9.02
(s, I'H, 10.10 (br s, IH); M (ESI+) 479, 26 ( M)
megpxymethyipinstidinet L-Qarb%ym amdrtfmxwm egfer (#14 gg)4T¢a solution

o¥ ngé[tlﬂcn%'i'n%w n&%ﬁg r%' P?&rb?}%)ﬁﬁc id tert\;)u ayl ester (204 mg) in DCM

(%EWGU‘ aldéd AM hydrbgeir Ghl(}fideﬁn @ktm fethdt Andthy Innivtuley $tirpadfer

ridin h yl) - t pyri i ne, prepared
lﬁho“r}hezsogimi Mg Fﬁam?r%t? y/% iﬁﬂﬁ?l{ﬁdﬁ@nni\&%

1R r
HWR (Q?(?]Mg[z FDCI% 1,06 ﬁs 1e}g)I é I6I§]el_ 5 (carszo)xl 9|0C1 .95 (n(lj, 3H), 2.12

(mefftlb @t8gl (rrESIHE),rZ %énsbﬁﬁl, Besi(me @HACTDY Gi 31131) t3083t (s£2H), 3.92 (¢,

TR G 4RGP 1 8 R T ke d i Bo e

JEB QH%GISHJ %C283(ﬂ1 yae-; 412&| 1|‘11MR9 @éQQ Mflé; l(ﬁRCEb%)s ﬂHn?@MS 1508

49@6&?1{13( ,274(2H d J—7 2Hz), 2.96-3.03
(2H, m, 3. 83 (2H, s), 3.90- 3.96 (4H, m, 4.05 (4H,
m, 7.10-7.13 (2H, m, 7.32 (IH s), 7.50-7.53 (IH,

m& 2(1B9ndagoB2- v 2HmotpholiB-£261-¢{Hpyedind - gndliid piperidin-1-
.52-8.54 M. 9,01 (TH 7s), 1020(IH br): M
1)- -( 1H I ndazol -

I t [4]
y R en?f@%‘pf*a‘%%?mtﬁzb‘b?m“
yﬁnﬁhym)ﬂuelﬁ){]} 2- cﬂﬁymatdhm; prepated Xyom Rippesridai- ﬁ—ylmethyl -pyridine.
1-yl net.h ,2-d di
o Sp RS PlegiHOR A Bt sty ey Ry PRl - R i e
bRfyEBAErAdsQnthEQz4t X&Qﬁdﬂi@’mﬁh@ﬁbbéﬁﬁ@démﬁ@éd@ﬁw Org. @fenl
ter -butyl "ester ( 59) in dr 15nL) was added

2604 |6érr24%7dltlvﬁpé t(catﬁdrfgr)ther,mthelﬂcgm E@Néﬂ?ﬂe@H @ yield thg desired

L 9QM tenperature, 2- br omoet hyl nethyl ether (0.7nl)

was added. The
'H NMR (400MHz, CDCl5) 1.40-1.50 (2H, m), 1.64-1.70 (2H, m), 1.81-1.92 (1H,
m), 2.06-2.13 (2H, m), 2.74 (2H, d, J=7.2Hz), 2.96-3.03 (2H, m), 3.83 (2H, s), 3.90-
3.96 (4H, m), 4.05 (4H, m), 7.10-7.13 (2H, m), 7.32 (1H, s), 7.50-7.53 (1H, m), 7.56-
7.62 (2H, m), 8.26 (1H, d, J=6.8Hz), 8.52-8.54 (1H, m), 9.01 (1H, s), 10.20 (1H, br);

MS (EST) 526 (MH").

147 2-(1H-Indazol-4-y1)-6-[4-(2-methoxy-ethoxy)-piperidin-1-ylmethyl]-4-

morpholin-4-yl-thieno{3.2-d]pyrimidine

Via 2-chloro-6-[4-(2-methoxy-ethoxy)-piperidin-1-ylmethyl]-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine, prepared from 4-(2-methoxy-ethoxy)-piperidine.

Amine preparation: To 4-hydroxy-piperidine-1-carboxylic acid tert-butyl
ester (1.5g) in dry DMF (15mL) was added sodium hydride (447mg). After stirring



10

15

20

25

reaction m xture was heated to 400C overni ght, and

then diluted with ethyl acetate, washed with water and
waleooed4qoBhSO4) . The sol vent was evapor at ed aneiCt/82005/004129

residue purified by flash chromatography to give

4- (2- met hoxy- et hoxy) - pi peri di ne-| carboxylic acid

-butyl ester (447ng). Treat¥ent of this conpound with

HCO in DCM MeCH yi el ded the desired anmi ne, which was

i sol ated as the hydrochloride salt. 1H NVR (400MHz,

fapdug pt ijormte(nm:ram 2-hrogwethy] methy] et@ee@ Tondh.) was) addgd gkhe

%ng%nzr%kxtur%psas 3ed t{')toocgﬂsré?mg @nd(_a]en i.’_ﬁ}%d % §@ acetate,

vdahﬁed \»71tl5v21al(eﬁhnd dﬁed (Mg'ﬁl)‘;() dT he]so*ﬁ%glﬁﬂas %\lggbnate‘ll a)&a tlie:dﬂ?gﬂlue
+
penﬁ?@w @@b@hsarmtﬁ&r@aw t04g1Y%ﬂ~&%a}ellp><yrqslm>qy iperidine-1-

0%55%;1?:?0{1{ }ertyﬂl{??teg%f‘ (4&[7(11@2' ’g}g%ﬁ‘%hgot;ﬂns comr%ognd qu’l 1 in

DEEMMNMeDB - yﬁeldc(dﬁﬁe ﬁesued amine, which was isolated as the hydrochlonde salt.

Rt S 250 VR Bty SoBE a2t . 210,

3RI0KP A 3f55 éﬁ?ﬁﬁ)(n? 265), slBO®, bh -3.92 (m, 4H), 4.09 (m, 4H),
1-thi aZol - | - eraZ| ne. Am ne aration:
725105“ 1307 é%émbbﬂhl yldé-&vaHz,cHh)vérZBédL ﬁcﬁ Hig 1H), 9.02 (s,

BRI BT B AR Cn WYt et hanesul  onyl chl ori de

yi el ded net hanesul fonic acid thiazol-2-yl nmethyl ester.
1A m xt3ure of net hanesuﬂllfonl C aC| d thlazol 2- ylmeth I1

ln(ﬁgslbpvps'4' Iﬁoﬂ)‘flbﬂnﬁvlq{lte¥$[3€23jﬁ§nn% "1 bed previ ous!y,

Mmg),,  potassturmcar ponate (309 and tetrabutyl
ammoni Vi 2-dniord:eG-((8R?ffﬁ))3 Mﬁndsthsaltébtlnazol -2 eflinethyl-pipkiagin-1-

ook npRour Ay el aceir e, meHade (Ihas) 25
dthtRH- (-MISP1D- yimRSI- ?i?lst‘é%i@l%. was evaporated and the

residue purifi‘ed by ash chronat ography to give
(R) - 3, Sminf prepmmom2tTh1a@cb¢ca®oyalﬁehydylwq§iCpevmeﬂrﬁ@the

e Sapite bEoRTiedofcilnerh St S wEPh bR FABep e
métiehesdfohbiechtigfdery@élded methanesulfonic acid thiazol-2-ylmethyl ester. A
mixture of methanesulfonic acid thiazol-2-ylmethyl ester (393mg), (3R,55)-3,5-
dimethyl-piperazine-1-carboxylic acid fert-buty! ester (described previously,
435mg), potassium carbonate (309mg) and tetrabutyl ammonium iodide (827mg)
was heated to reflux in MeCN (10mL). After 4 days the reaction mixture was cooled,
diluted with ethyl acetate, washed with water and dried (MgSQ,). The solvent was
evaporated and the residue purified by flash chromatography to give (R)-3,5-
dimethyl-4-thiazol-2-ylmethyl-piperazine-1-carboxylic acid (S) -tert-butyl ester
(314mg). Treatment of this compound with HC1 in DCM/MeOH yielded the desired

amine, which was isolated as the hydrochloride salt.
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am ne, which was isolated as the hydrochloride salt.1H
NVR (400MHz, CDOI3) 1.12 (d, J =6.0Hz, 6H), 2.06 (m

wQ@kos/026086 (m 4H), 3.80 (s, 2H), 3.92 (m 4H) PCHGB05/004129
(m 4H), 4.17 (s, 2H), 7.24 (d, J =3.2Hz, |H), 7.38
(s, IH), 7.51 (m IH, 7.59(d, J=8.3Hz, IH), 7.74 (d,
J=3.3Hz, IH), 8.29 (d, J =7"8Hz, IH), 9.03 (s, IH),
10.1 (br s, IH); M (ESf) 561 (N+H) . 149 2-d

H- | ndazol _4- i N-4-v] - 6-r 4-
T TSt £ T3 P - B e o, 2.5 o, a1, 359
(sflzﬁb, rgedohol Laehhi 89 eh34i3y, d\ 1y 282948 ZHE NS D38 (370

mw 51- n, leH)67 B9 {(d,I/=8>3F17p y H,ci. T4 &, yFaéHﬁyll)I), Bi29ddalT hitiz,

(D i B 0 B T Bl A e

preparation: To 2-pyridyl carbi noI (2.269) in
chI oroform (ZOrL) vvas added 1nCPBA (5. 57g . at

D}D%n“erﬁtdreth lidn 32t |dgnt was rermved in vacuo
~&t ing flash

chr ovad Mhnﬂm rh®rpliolénd-d-y{H6-[dx(} - qmyrpmdmz-yyhgthnﬁmm@un-l-
as a white soljid (2, 739%& (Wg
yismettyl “riensi 3 2rdlpyymisine, Waffd%?fé ﬁg? AT %‘%3‘55“3‘%)'

pg;y I orof orm (25nmL) was added thionyl chloride
7 G m_.) dropw se. The reaction m xture was heated at
600 C Afnnine Preparation] Tauzwrxdyjoaxbmh@ez@ irt ehlorpfireFOmL) was

RN S T

tdhSR4HRBE €h, d@,Is@deﬁtwa‘i@e&xoammt»heu@awmetresncamaaqmnﬁed
vacuo to give 2- chl or onet hyl - pyri dine 1-oxi de as

using flash e@ginatogkApbi te melcmlfcr?@opmus—?-a}ﬂhmﬁ@anol as a white solid

(29@&?25“ 2zl 1 efi((wgg?rugﬁﬁ éf—gm—silfgﬁlhbﬁlﬁgngﬂﬁgi Q?ng) in
dpptiasiforn czahﬂg nedsad{&abbiay] ctAbtidy (2407mL)idrepwisackhiegraction
RS Db OBLG RT3 178515 19 By B et ep g wat
ﬁl%xmh]j GGk I V&%Orﬁ@regﬂd\i@ vsAs tdkeR¥Y in DM GV 48hed with

pi perazine- 1l-carboxylic acidr -butyl ester
aquéRrgydiumTbieaborerd, dutd (MgSOc)@mpahmablwm renpied jim vacuo to

give g-gﬁororgét}%llldp%dgn%el -6xid Ie hs gn g‘iﬂi‘ be()g) fn%ﬁ sg\ﬁﬁﬁéf' 81& ﬂgr?(ﬁng
BOC-piperazine (500mg) and 2-chloromethyl-pyridine 1-oxide (385mg) were

refluxed in MeCN (10mL) with potassium carbonate (550mg). After 4 h, the reaction
mixture was reduced in vacuo, the residue was taken up in DCM, washed with brine,
dried (MgSOa) and the solvent removed in vacuo to give 4-(1-oxy-pyridin-2-
ylmethyl)-piperazine-1-carboxylic acid tert-butyl ester (788mg). Treatment of this
compound with HCI in DCM/MeOH yielded the desired amine, which was isolated
as the hydrochloride salt.

'H NMR (400MHz, CDCly): 2.65-2.76 (8H, m), 3.88 (2H, s), 3.89 (2H, s), 3.90-3.92
(4H, m), 4.03-4.05 (4H, m), 7.14-7.18 (1H, m), 7.26-7.29 (1H, m), 7.37 (1H, s),
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as the hydrochloride salt. 1H NVMR (400vHz, CDC 3)
2.65-2.76 (84, m, 3.88 (2H, s), 3.89 (2H, s),
wW@200/08092 (4H, m, 4.03-4.05 (4H, m, 7.14-7.881/6BRY05/004129
, 7.26-7.29 (IHmM, 7.37 (IH s),7.48-7.51 (IH m,
7.55-7.59 (2H, m, 8.23-8.294(2H, m, 9.02 (IH s); M
(ESI +) 543 (M#) . 150 2-(I H I ndazol -4-yl)-6-r4-(
' 2-met hoxy- et hyl )-piperidin-I-ylnmethyll-4-

Lin : i ! .
TSP A PSSR 30RO S0 I o B, o s e
583¥MEEDhy! | - 4- nor phol i n- 4-yl -t hi eno[ 3, 2-d] pyri mi di ne,
prepared from 4-(2-met hoxy-et hyl) - pi peri di ne. Am ne
preparation: To a solution of 4-piperidine ethanol

16049 (MBIl Rz MR 6§41 ).-n’ﬁ@ﬁq blgeRb] -3

9) .

. [e) )
dreholinegyil-thigvad 3. 2td [pyrgdidate. r oom t enperature for 22 h
and pagtitioned between, 0.5 M hydrochl oric acid and, ..
oyl - Vit g Gy B e S a ARt Rofphotin-

4oylLthRno gii-ﬁ}i)gﬁhﬁéiﬁ)é)pr%h@ed fRiem02v@BthoRY-3RQNAiptidifk.
gl ve 4-(2-hydroxy | ) - pi peridine-I|carbo Ic acid

(2- xy-ethyl) - Xy | .
t er t Auingprepgrasion] o7 sogy)lon wﬁﬁl«pmﬁa@lr@ieﬁmpbééo ing) iHMeCN

. ) _ o
(T Ao LA O R PG 55 gy agbopate 100
) OrlgvRixinge evas Gtifddra) rovmscrapetatirafod 20 heandipsititioted bétiveetl0.5
I\fg%&dzz h.. The m xture was diluted with ethyl scet ate

TRakivea agidand b cctale. The oxgrmilayerdv ivysshay withrige,
@@ggﬁrg?md%g ?28%{} %?%ﬁg%s% REeib 2L Q4G aRMY Ik ifpi¥idine-1-
catbomplihanid sezt-bytly) espar (897 migh &his- wawr dissojteidan ZEFA 14 aypd

) 124 . A .of . . . .
S R BT PRS0 g i
Pl 00758 Bl DD G e v
duluseduwvich ethylracewtef amd washedwiti wates obrueerendvimsd €VzS Ox ) fThd

Ao SMEeSB A BE: A A Sk hod G iy o
el o BBy A e G T
solution of 4-(2-methoxy-ethyl)-piperidine-1-carboxylic acid tert-butyl ester (284
mg) in DCM (5mL) was added 2M hydrogen chloride in diethyl ether (5.0mL) and
the mixture stirred for 21 h. The solvent was evaporated to give the desired amine as
a white solid.

'"H NMR (400MHz, CDCl;) 1.45-1.25 (m, 5H), 1.71 (m, 2H), 2.10 (m, 2H), 2.98 (m,
2H), 3.33 (s, 3H), 3.42 (t, J=6.5Hz, 2H), 3.83 (s, 2H), 3.92 (t, /=4.8Hz, 4H), 4.09 (t,
J=4.8Hz, 4H), 7.36 (s, 1H), 7.51 (t, J=7.7Hz, 1H), 7.59 (d, /=8.3Hz, 1H), 8.28 (d,

J=6.7Hz, 1H), 9.02 (s, 1H), 10.05 (br s, 1H); MS (ESI") 493.27 (MH").

151 2-(1H-Indazol-4-y1)-6-(4-methanesulfonvl-piperidin- 1-yimethyl)-4-morpholin-
4-vyl-thieno[3,2-d]pyrimidine.
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J =4.8Hz, 4H), 7.36 (s, IH, 7.51 (t, J =7.7Hz, I H),

7.59 (d, J =8.3Hz, IH), 8.28 (d, J =6.7Hz, IH), 9.02
W((su%/g&d)(osl 10.05 (br s, IH); M (ESI+) 493.27 (M$$B2005/004129

151 2-

1H I ndazol - 4-yl ) - 6- (4- et ha, esul f onyl - pi peri di n-
1-yl met hyl VA4-norpholi n- 9| -t hi enor 3, 2-dlpyrim
i di ne.Via 2-chl oro-6-(4- rret hanesul f onyl - pi peri di n-

1-yl olin:4-vylthi eno 2-d i
pr ep\g‘t‘?‘gﬂ&’flg’@n@@% qﬁ P%dﬂl}?“@?‘%@g‘m }'P{b'p&/' ho 1y
thféﬁ@[@af é}ﬂyﬂﬂndlﬁe 'Bréﬁa&"éd?fr&{l 4-methanesulfonyl-piperidine.
f hanésul fony oxy- pi peri di ne-1carboxylic acid

t er tAmmqmews@tmn Amixtwg Pf 49eethaneswl fonyhaxyHuRerikne- 1-

635 C
caftpsyPeacift et Dbk Fepe T Bl LY gt ibiide (6331 ok hoatgd
to\B0tQ irEDNE (1861 aN er 411, itlﬁﬂeﬁd\@ﬁ%)(turé O &mmh water
concentrated in vacuo and then purifjed

exgraeig it Bptiayl pgetels, ¢isgdMeS0.), tiltebed and concgr}/trated in vacuo and

thespw%@mgg%&a@@gw t?;%rl]vééf R En ACHiPeridinds V|

caﬂbomhh wtidudri-angyll pstpa(icDnge To k-sotutivoof Kimethglsulfanyl-

er tyl est 600 [ f. L
pinihie JoPBRNT S Sl 7D sfer S00CRh )18 <Fistors gLy 48 wee
addBRRICTINA {1 H& 4\ Rﬁ\éﬁﬁlrﬂh% rediak,tthe %Mlorv\ﬁﬁh@l@ wistdiluted
SOdI um bi car bonat e sol uti on, dr’i ed S(%ﬁl/[) and t he

wigh DVt washed watdh sodlumabla@rbp@atsf padpidon, dned( £50,) and the solvent

re{né)eré %ﬂ?ﬁeﬁg léf On%ﬁ %Eﬁgﬁ%ejs%fng%} R]il\?]gr?iéﬁ)eqi% é)%xgl% ghid tert-butyl

es@é‘r (5(55 )@ AReHIRG ot TrekiGlent 6f tSMolvipOhy inethdbCl mhe
esi re am ne, isolated as. the hydrochl oride salt. 1H
wiakdeddigiesjred aminepisglatedas theyydrochieride spif. (41
112
%&I\&ﬁ? c@égﬁ@%&&ﬁ HI%F& 16121133(21?1 g{) i:&o BH, s),
2914(94(011—],, my)3.27 (A8-dj, 528 (AH,s),1H 91-7.93 §411) 1), 4dbO 4822@1 m),

Ell Ui 97,3932 )7 58 Gl 3), 270w, 69,09 e 5571023 B,

11({} Mg(ﬁgﬁgm@mf) 4- yI V4- nor phol i n-4-yl -thi enor3. 2-di1p

rimdin-6-yl methyl 1
p| peridi n- 4- vU-(3 nmet hanesul f onyl - pr opyl Vnet hyl - am ne.

gﬂzai H—_[ I; !Elﬁ [ﬂ§5261 - é].) %Bll%gofm 4{@61165&} s e?”(?ll-p%mldm 6-ylmethyl]-

1
=yt netny

pipkfdihiadyn= (4mét11_rﬁe8u1mw—amuhﬁanyummmgpyl )-met hyl -amin
e, prepared from (3-
Via [1-(2-chloro-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl)-

piperidin-4-yl]-(3-methanesulfonyl-propyl)-methyl-amine, prepared from (3-
methanesulfonyl-propyl)-methyl-piperidin-4-yl-amine.

Amine preparation: Toluene-4-sulfonic acid 3-methylsulfanyl-propyl ester
was prepared from 3-(methylthio)-1-propanol using standard conditions. Treatment
with mCPBA in DCM yielded toluene-4-sulfonic acid 3-methanesulfonyl-propyl
ester. A mixture of 4-methylamino-piperidine-1-carboxylic acid ters-butyl ester and
toluene-4-sulfonic acid 3-methanesulfonyl-propyl ester was heated in MeCN in the

prescence of potassium carbonate to yield 4-[(3-methanesulfonyl-propyl)-methyl-
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met hanesul f onyl - propyl ) - met hyl - pi peri di n-4-yl - am ne.

Am ne preparation: Toluene-4-sulfonic acid
w@20msloBs Ul f anyl - propyl ester was prepared frpOT/GB2005/004129

3-(nmethylthio)-I-propanol using standard conditions.

Treatment with nCPBA in DCM yi el ded tol uene-4-sul fonic

aci d 3-net hanesul fonyl - prop$% ester. A m xture of

4- et hyl am no- pi peri di ne- 1-carboxylic acid tert-butyl

ester and tol uene-4-sulfonic acid

aginpdpipendinet F-oarppxydicasid regdrugyl ewals Theatment afthivsomppynd

wﬁ%ﬁ—{@ﬁg@%ﬁ@%ﬁg@hﬁgﬁ ﬁle%&ﬁadr ﬂgt@olSth %4 %equdrochlonde

onyl - propy
smnethylan1no] plperldlne I-carboxyllc aC|d tert butyl

ter. Treatne ound w
VB0 BB d- ot et ok 63 Qéizhsl q0rk97 tm 28t O
1 00, A0 S 5 sty
(¢ BH, gﬂz) , CH95) 3. oe(rﬁfm,szxmz) ,GETH) (s, m,asﬁom’s 8B43. xagn 41, 35
i 00 3t a3 oy oo S Fhie et LTy, 50

(&1 }P%ﬁ 928 (2aHz)4 @1182(dXHq!§?I% J=T. éﬂﬁ{z()ss 934(s %H? M$ (ESF)

58@139EMH&)H J _7 05Hz), 8.93 (s H ArH) I\/IS(ESI )
584.39 (M#+) . 153 2-( 1H I ndazol -

yl ~) - 6-[ 4- (3- net hoxy- propane- 1- sul f onyl Vpi peridi n- 1-
193 ngi(muﬁda&omfynh@m (B-fheyHox i pir@aaE-3 - s fdh ply-piperidina e

midine. syl f onyl ) - pi peri din

- l - ' ' : s\ue!
o %h’f?? E“‘f‘ &4 i ena%?%e‘yzpfaf%nfﬂ.-ﬁhﬂéenxg:mg?%%%}leyclmfethgr;h 4
nbrtlinet- hbbhyenp[bbdmga'irmdinkmrypa)red fromet-{Hmethox pproyene-1-

prep a : A mxture of
@FIHH P¥-onyl oxy- pi peri di ne-1carboxylic acid r
- bUt WmiRsh

3l
was heat ed%?gl(a§8§%gm%&?-%ﬁi)a#@uﬁtagﬁagﬁbﬂ{eﬁg&%1 9

carbaxylicavichiexthmtyd oates (21824) ad pmassnumalnleacetaéé( €2 2ke) axcps heated
R L S O e
LRIy 178 e@Phicetate, dive (MgBOL) ﬁltéﬂéﬂfaﬁ@%nd@h@ﬁédl g R0 and
then purified by flash chromatography to give 4-acetylsulfanyl-piperidine-1-
carboxylic acid terz-butyl ester (1.80g). To a solution of 4-acetylsulfanyl-piperidine-
1-carboxylic acid zert-butyl ester (607mg) in dry MeOH (5mL) was added a solution
of sodium methoxide in MeOH (25% wt, 0.59mL). After stirring for 15 min, toluene-
4-sulfonic acid 3-methoxy-propyl ester (described elsewhere, 571mg) was added in
MeOH. After 24 h, the reaction mixture was diluted with water, extracted with ethyl
acetate, dried (MgSOQ,), filtered and concentrated in vacuo to yield 4-(3-methoxy-
propylsulfanyl)-piperidine-1-carboxylic acid tert-butyl ester. Treatment with
mCPBA (as described above) yielded 4-(3-methoxy-propane-1-sulfonyl)-piperidine-
1-carboxylic acid tert-butyl ester. Treatment of this compound with HCI in
DCM/MeOH yielded the desired amine, isolated as the hydrochloride salt.
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carboxylic acid tert-butyl ester (1.80g). To a

sol ution of 4-acetyl sul fanyl -piperidine- 1-carboxylic
wa@ceoeod/ots@st - butyl ester (607ng) in dry MeOH ( 5nkQT/6B2005/004129

added a sol ution of sodi um nethoxide in MeOH (25% wt

0.59nlL). After stirring for 15 mn, toluene-

4-sul fonic acid 3-nethoxy- p?lopyl ester (descri bed

el sewhere, 571ngy) was added in MeOH After 24 h the

reaction m xture was diluted with water, extra

'BiNVRAHOOVHaceDs D 1. %r2- %@(S(WQIQOZ)SS 291 (&% an), &ﬁa kY 06 (2H, 1),

I

I3 ST DoV SERZI B S8 o390 o 4 2
44Gi(4Ht @17 bSJ(nH spIt4se7.57 (Hﬁtm);ﬂtSSV@thd)JﬁEB/ﬁHad) 9.05 (1H,
descri bed above) vyielded
1090 BErkney MSSBSRESTL M byl ) - i per i i ne-
l-carboxylic acid tert-butyl ester. Treatnment of this
conpound with HCO in DCM MeCOH yi el ded the desired
15dri (1);1-[ 20 Eirekdzelst-yid-inyghhotimieylithiens]d(2-d]pytibiiRlin-6-

. . 2.85-2.91 (IH m,
%), 3.31 (3H s),
3 52 .
3 13\/6%‘3&) f12- cl%oﬁﬁ%?ofphoﬁﬁq 4- ?} ﬁﬁlen%[ ﬁvﬁmmmﬁ ?hﬁ&hyl)
p(plenrhndﬁ-ca@bcz@h(: lapid rnle)thylemae, nepareé )froml )mpqudme -Br s);

C*IP\@‘%’;Y%C arcgl thyfawl—g‘)'wl issl V4- nor phol i n-4-yl -t hi enor 3. 2

- dl pwmlms gfdpaﬁuoxylmea kusperiidesfi(8)-0g-ndeatidaid hidroelotde
(1( @g) In MGLCM MQﬂﬂel wanadsh gisthylamipe. (1 §Pwho falloved]hydiiteitui
bﬁtz?j&%%ramag% ’1).48 ﬁz ::‘;g?éé éqlf'rﬁ% f’t)ir %g‘fl gllg%ré%u%t Inﬁgf_ngre was then diluted

witarm@My iasheglowith bt ylhedr(MgSOArand ehqasoemt smaved il eaao.
f t d hyd d

The e RBeRt Ronedt SR aGimeny fa YeRmeaiine L4 snt )

dchonQy)ﬁ‘cda&&’ llteitt %{ﬁ wie! @i ?5 ros@ktre(chndRed: as%lt ﬁf4

stirring f the reaction mxture was
HlNMRddO(\)MHz DDKles)\A/E@hb% ¥H,im)p 2|5|Qe(2Hdm|),821l65( @S@D) 28Ad

BT bR RY T Dt s BTyl BHLbh 9 40

(B,Gr ROXYIH, &, ﬁﬂlﬁ? 760 (tiW, V=82HA! 8. 2@%15{&91) J=7.1Hz), 9.03
Procedure conti nue as for 144, 1H NMR (400MHz, CDC 3)
(.59 10, Yu(1Eg br siMS ESI0 4992MBY, 2. 65 (2H, n), 2.84

155 (S)-1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-

ylmethyl]-piperidine-3-carboxyvlic acid methylamide.

Via (S)-1-(2-chloro-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl)-
piperidine-3-carboxylic acid methylamide, prepared from (S)-piperidine-3-
carboxylic acid methylamide. Amine preparation as for 154, utilizing (R)-(+)-
nipecotic acid hydrochloride as the starting material.

'H NMR (400MHz, CDCls): 1.58-1.94 (4H, m), 2.50 (2H, m), 2.65 (2H, m), 2.84
(3H, d), 2.80 (1H, m), 3.85 (2H, m), 3.92 (4H, m), 4.10 (4H, m), 7.00 (1H, br s), 7.40
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(3H, d), 2.80 (IH, m, 3.85 (2H, m, 3.92 (4H, :

4.10 (4H, m, 7.00 (IH, br s), 7.40 (IH s), 7.50 (IH,
W0 2008/0360317/Hz) , 7.60 (IH d, J =8.2Hz), 8.29 (IPCT/AB2aD5/004129

=7.1Hz), 9.03 (IH s), 10.10 (IH, br s); M (ESI+) 492

(M#) . 155

(5)-1-r2- (I H1ndazol - 4-yl V4¥tor phol i n- 4-yI - t hi enor 3. 2-

dlpyri m di n-6- ylmethyl )-piperidine-3 -carboxylic

acid _nethylam de. Via (S}d:
(L6027 SRI G0t 4= HaNG 6HOAL ¢ JT52HRY 8.29 (1H, &, J=7.1Hz), 9.03

t fayl i peridine-3 -carboxylic
({ﬁ %” ﬂ% lmg%hﬁgﬁ@%(@{ﬁ] (S) - pi peridine-3-
carboxylic acid net hyI anmi de. Ami ne prepar ation as for

¥ roch o1 |4gle

naermmqa £41. wormmmdﬁ@rl . - (2H ™. 2 84
(sH —2.80 (IT'H, n), b (2H n), 3.92 (4H n)
4. 10V(1a42+chlv)r9 6A40midazpl- lﬁhn@)lyl mperddinH- ﬁynetlwl)slt}n(qrplnohn -4~

yktpichal 2-F s prgbdteq Gompe-TigRbg -yl idedite, 5
( M+WAmind bep@raflén 176 glastation &#hﬁ@bhﬁy{hetﬂylmpérﬁiilﬂe-l-

yl net hy -( 1Hindazol - nmof
cg@pq&ﬁm@.cy} t.eftrh Yispter QZS@p‘fgl),rlp ,qlnd]l" (1.§,1p15) was added carbon

R B B B

stit&batrrecmfternperdturariod a4 hl arld- thénrdicyglvepts pearée dvaperatd&‘m WECuo
preparation. To a soI

t%glwg arr%%émewmlil wgs B\éﬁl Weﬂﬁl%mpgrep%%swee‘h but y|

C
bf‘(g{l(?g%té 7 g@ﬂ&idmé - cgf%xgr%a(%%%%%yll’@gelg gg’y::)blil?gn e@s? ;p&ﬂou%ess

oithEo ealutlom of %mmnméthwlsplpmwmeed-catbommmé tepebutylLgster

i g O 1500 Sl S el G PrRE B i

wab he4ted RO saled rédtigh Vil 4t 100°C for 24 h, then cooled and the contents
br ononet hyl - pi peri di ne-1- carboxyllc acid tert-buty

cwapoegieq oo Hlgyh sitiga fpr puriBeatioasEreaiment phthis comnound WI@fHCI in

i ut yl
DNIEBHRA I Bl REGH il - GHAPHY hE AL RIHES b v
‘Hmm)aoo Mgz, rd@a)MS()mlﬂmeuEH) Wass7 d'meamgdl b9 (@, SEY) 2—:‘011 (m,
reaction vial at 1000C for 24 h, the ool ed and t
2HyA-2h¢m, 2H), 3.83 (m, 4H + CH; x 2), 3. 99 (m 4H) 6 87 (s, 1H) 7 13 (s 1H),
7.46 (t, 1H, J=7.6Hz), 7.58 (s, 1H), 7.65 (d, 1H, J=8.2Hz), 8.21 (d, 1H, J=7.3Hz),

8.87 (s, 1H), 13.2 (br s, 1H); MS (EST") 515.2 (MH").

157 2-(1H-Indazol-4-y1)-4-morpholin-4-yl-6-morpholin-4-ylmethyl-thieno[3,2-
d]pyrimidine.
Via 2-Chloro-4-morpholin-4-yl-6-morpholin-4-ylmethyl-thieno([3,2-

d]pyrimidine, prepared from morpholine.
'H NMR (400MHz, CDCl;) 2.58-2.63 (4H, m), 3.72-3.78 (4H, m), 3.82 (2H, s),
3.88-3.93 (4H, m), 4.05-4.11 (4H, m), 7.38 (1H, s), 7.50-7.55 (2H, m), 7.60 (1H, d,
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evaporated onto flash silica for purification.
Treatnent of this conpound with HO in DCM MeCH

wQ p@bdem3t he desired amine, isolated as the  PCT/GB2005/004129
hydrochl oride salt. 1H NVR (400 MHz, 6-DVSO) 1.23 (m
2H), 1.47 (m 2H), 1.69 (m CH), 2.01 (m 2H), 2.92
(m 2H), 3.83 (m 4H + CH2‘§3'), 3.99 (m 4H), 6.87
(s, IH) 7.13 (s, IH), 7.46 (t, IH J-76Hz) 758
(s, IH, 7.65 (d, IH J =8. 2Hz), 21 | H
=3.381),)8. 28618k d( ¢=7.2Hy), 9109, (2H &% IQIO(H;I rW@E@‘ﬁlj’) 5175 2
(Mﬂ:z . 157 2-(1H I ndazol -4- yl V4-nof holin-4-yl-

1 in-4- ylmethyl-thieno 3.2- dl pyrimdine. Via

2-Chloro-4-mo f holin-4-yl-6-no f

1hoI|n 4I¥| met hyll-thl eno[3 2- d] plemtdi ne, prepar%d

A i Ch101 - 73 vyl VTl € s

2 lnidfigdt M 382(2H s), 3.88-3.93 (4H,
tmn0§ i H m, 7.38 (IH s), 7.50-7.55 (2H,

n) Wlﬁ@-((ﬂldn‘o @(ﬂmﬂlyﬁ-blm)endﬁl E—Slmdth-yl) d;marphalir2kiz)-
tlfglg)% (ZI-A_I pymzudlr:ll'eo pél'e(j))m(edFf'rorrﬁJ 5- etﬁ-p(lggld-{ e. 437 (M)
‘ﬁ NM!%(&O@'MH%' Cﬂ)cﬂ )0 €8 (48, Eﬂat iWJ) (5}!{ Rﬁj Qd)4r(1H Mi)@@dﬁ{dﬁ "m),

holin-4 Ith|e dine. Via

no
3280@H0$)o3@0((43ﬂnm1) Hiy10 W‘L@I)L aﬁﬁ({)ﬂ ynBSh(IH, tAlFH YRl 58

LR G Ys th%)a@e%@bi@a‘i@%&@% yaMBAESD)
409 (MH'YO (5H, ny, 2.04 (IH , 2.90 (2H, m, 3.80

(2H s), 3.90 (4H m, 10(4H m, 736(IH s),
50(IH t, J =7.7Hz), 758(IH d J =8. 2Hz) 8. 29

p_tmhdm—Ml—methamiorS 2- dlpyrl m di n- 6-yl et hyl | pi peridin

1> O BRI a4y hisnal Wrdimyrmidingg sy o
pg?éggir?‘l:;fll){lln )I%&_:t}l?ﬁl?ﬁn;ﬁrgbdﬂe@ﬁ&ﬁﬂplpé}ﬁl‘ithgmjmeﬂp‘{n%P ared from

'"H NMR (400MHz, CDCl;) 1.18 (m, 1H), 1.58-1.88 (m, 4H), 2.12 (m, 1H), 2.27 (m,
1H), 2.77 (m, 1H), 2.93 (m, 1H), 3.56 (dd, J=10.6Hz, 6.4Hz, 1H), 3.64 (dd,
J=10.6Hz, 5.5Hz, 1H), 3.84 (s, 2H), 3.92 (t, J/=4.8Hz, 4H), 4.09 (t, /=4.8Hz, 4H),
7.36 (s, 1H), 7.51 (t, J=7.7Hz, 1H), 7.59 (d, J=8.3Hz, 1H), 8.27 (d, J=7.3Hz, 1H),

9.01 (s, 1H), 10.10 (br s, 1H); MS (EST") 465.20 (MH").

160 2-{1-[2-(1H-Indazol-4-y])-4-morpholin-4-yl-thieno[3.2-d]pyrimidin-6-
ylmethyl]-piperidin-4-vyl1}-ethanol

Via 2-[1-(2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-
piperidin-4-yl]-ethanol, prepared from 2-piperidin-4-yl-ethanol.
'"H NMR (400 MHz, ds-DMSO) 1.18 (m, 2H), 1.36 (m, 3H), 1.63 (m, 2H), 2.02 (m,
2H), 2.91 (m, 2H), 3.30-3.45 (m, 2H), 3.84 (m, 6H), 3.99 (t, /=4.8Hz, 4H), 4.35 (t,
J=4.8Hz, 4H), 7.46 (m, 2H), 7.65 (d, /=8.3Hz, 1H), 8.21 (d, /=7.8Hz, 1H), 8.87 (s,
1H); MS (ESI') 479.25 (MH™).
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1H NVR (400MHz, CDCOI3) 1.18 (m IH), 1.58-1.88 (m
AH), 2.12 (m IH), 2.27 (m IH, 2.77 (m IH, 2.93
w@ pooshokdo31 3. 56 (dd, J =10.6Hz, 6.4Hz, |H), 3. 6HCT/C82003/004129
~10.6tz, 5.5z, 1H), 3.84 (s, 2H). 3.92 (t, J =4.8H,
4, 4.00 (1, 3 =4.8Hz, 4H,7.36 (s, 11, 7.51 (1, J
=7.7Hz. I H), 7.59 (d, J—8‘§‘hz H, 8.27 (d. J
=7.3Hz, 1H), 9.01 (s, IH), 10. 10(br s, 1H: M (Sl

aythimbhdyi- prd@hgmm dl n 4- yll ét hanol Vi a

2-[1-(2-chl oro-4-
hol i n- ¥ial-3- ﬁh&ﬁ@flgngtpayb@rﬂmht@ﬁm 8. 2ydImgtimidin-6-ylmethyl)-4-

(B o didfhu-1, 1RBed RBLERRIER 28 Biperidinrghe
‘]H NBIR((M)OM‘BIZ dl; Imscml B, 211)6314 (m ﬂm 2 52 (ﬁzzﬁmz 78 (m,
555 (m, 04 B, 2681501 4radH 3 95 (S IR AAS Gy, I 812)

2 Y/
%ﬁ(s 1;1)1)8; 576(5 %J%h}éﬁzgz%s (hZ'i}é f?z%ﬁﬁgf 7321%1111% 53.9H2),
8|2—1—0dndin.b=I=7 Z,Hz) 8.88 (s, 1H), 13.18 (br s, 1H); MS (ESF) 534.3 (MH").
p- 4- I nor phol i n-4-yl -t hi eno”3. 2-dl pyri m di n-6-yl nmet hyl |
- 4-thiazol-2-yl-piperidin-4-ol. Via o
l*yreégra% anf%o%ﬁERB ERiri Moftobrstibi m tﬁes‘ﬂ M 62" 1536-

1 azo ﬁerl ar ed
fr ommsqlhm@m@ﬁ 4—Q45‘§/|5,5ptpt§@nct§y Ha, ]dlox_abmmlm 1 4 le«mzlazole

(%%Phg}_x& ,dr)é’].?)glg}( {Brﬁlg);?—&coo.lfdéi Q)?B; ,wagl’)gsldezd ng %f(l%grﬁns@%o,f sodlum
h@dﬁ&e (@m g) Irﬁ dry7TI4§ (1th) é.tH78°IE un?ieﬁhié)t atlﬁosﬂaﬂel(eSAﬁbf‘BO min,

(d, IH J =8.3 Hz), 7.72
1<ermqqqme jl 1-231L3 pz&a)s ad@edztg t](lqjmmt}qe ay '187C3]l}29 reagfioggnixgure was

WPk Pt Gimiap o e Bt Saia S e ot wit

[K)‘/Mt vashed vﬂfh Hrtike, dried (MESOy)at titd soivent removcd in vacuo. The
4, tra 3, |oxab lan-2-yJ)-LHin

e SO PSR TR SR §F BBl oA et
- ry

S S i e

(m'4r5,,5-taﬁt@mﬁtyllnﬁhé,ZGdIQ&@anlamésfl)aMewazolet(h@O migkt ure at
-780C. The reaction m xture was

162 2-(1-Methyl-1H-indazol-4-vy1)-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin-

4-yl-thieno|3,2-d]pyrimidine.

Prepared in a similar manner to 59.
'H NMR (400MHz, CDCl;) 2.32 (3H, s), 2.45-2.55 (4H, br m), 2.55-2.70 (4H, br m),
3.83 (2H, s), 3.90-3.93 (4H, m), 4.03-4.06 (4H, m), 4.12 (3H, s), 7.40 (1H, s), 7.49-
7.52 (2H, m), 8.25-8.27 (1H, m), 8.90 (1H, s); MS (ESI") 464 (MH").

163 2-(2-Methyl-2H-indazol-4-y1)-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin-
4-vl-thieno[3,2-d]pyrimidine.

Prepared in a similar manner to 59.
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allonwed slowy to warmup to roomtenperature
overni ght and then diluted with DCM washed wi th
whrioae4eodr i ed (MSO4) and the sol vent renoved POT/GB2MS/004129
The residue was purified using flash chronmatography to
yield | -nethyl-4-(4,4,5, 5-
tetranethyl -1, 3, 2] di oxabortgran 2-yl)-1Hindazole (143
ng) and 2- et hyI
tetramath

‘égﬁ\imwmwm 232((3H e F AT TSR ER XL EON
3}53? ds? ? 39%'(11 446?&*@5'(41?1 Hl?fcﬁzoaﬂ ,7.48 (2H, m), 7.81

i
4-y|*-t hi €nof 3 yrim dine.
(19, elpa#&dHrzn 88288(1[’& uaf—m&him)es %0 ¢189s); MS ) A5 G ).
DA 3) 2.32 (3H, s), 2.45-2.55 (4H, br nm), 2.55-2.70
(4H, br m), 3.83 (2H s), 3.90-3.93 (4H, n), 4.03-4.06
Aldbhatile Syhtedic Bbbroathes’- 40 (1 H s), 7.49- 7.52 (2H,
—rﬁti—m?%—(%ﬂ—, 90 (IH s): M5 (ESf) 464 (M
'+) . 163 2-(2- Met hyl - 2Hi ndazol - 4-ylI _
& azﬂonm 41'11% r@ﬁ}m@oﬁl i [Hefm'?—lp' pefazin-1-

rme. Prepared Im a sfmilar

IHMS 2-tl{51%h 92 MRditlOOMHz, CDCl 3) 2.32 (3H, s),

¥ <bloon 4merphhn- 64 00BN PR T dp,
yﬁ%eéh)gl?_élﬁeﬂogyg Od]%y(rﬁz df?tge g%\?gareggﬂn Zﬁhlﬁf@%—glﬁﬁ&%ﬂfpiﬂé{az%e,

v 2-elfloft-4 m@mmm -6- (Aphnamiéhjdmeﬂ@& pipetazin-1-ylmethyl)-
1H 1 nd

RSB RIS pregaied apsarding o the P HRY RGPS duIEAR .
l%s_ peif %&%M 'tﬂlaiJmcﬁﬂﬁB&h@acd& PS00i{E) 64 THEF (YOrL) was added borane-

or o- 4- no
diméthylsvlfide cﬁmpwx (07 3md).-Aftar| 248t thy mixtupeeway¢aeledito 0°C and

q%/ylcrtrgﬁt ‘ggiﬁ ﬁeaa%}t}r{)gq})zﬁd B;'&)‘%éﬂlé?-z‘? Iﬁcgg ’apl.(f sﬁpac{e% 1ntfo e?t@l acetate.

T%e%Péa%{&laglergrweWLéhed 4vith! brfre (24d UFe@nMES @)y Thesdlyént piape
razin- 1-ylnmethyl)- thieno[3,2-d]pyrimdine, prepared
eaqmnatdcil Ayl the resn@efs@meém R @vemighy TheqniXhEg ¥asn

of 4-thi.az car.
088%?833“88 bﬁ’ rﬁ%‘? efl %yeﬂjac R‘{% o(%%)g ‘Je% OIVX@?L
niethdiR1 (178 tig) €T d/\@solﬁ@@i @ﬁihia@olQGSH methanol (168mg) in DCM (SmL)
was added triethylamine (0.33mL) followed by methanesulfonyl chloride (0.17mL)

at 0°C. The mixture was stirred at room temperature for 10 min and diluted with
DCM, washed with brine and dried (MgSO4). The crude product was purified by
flash chromatography to give methanesulfonic acid thiazol-4-yl methyl ester (263
mg). To a solution of 2-chloro-4-morpholin-4-yl-6-piperazin-1-ylmethyl-thieno[3,2-
d]pyrimidine (300mg) and methanesulfonic acid thiazol-4-yl methyl ester (213 mg)
in MeCN (10mL) was added potassium carbonate (164 mg) and the mixture heated at
80 °C for 8 h. The cooled mixture was filtered, the solvent evaporated and the
residue partitioned between DCM and water. The organic layer was washed with
brine, dried (MgSO,) and the solvent evaporated. The residue was purified by flash
chromatography to give the desired product (249mg).
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guenched by the addition of 2M hydrochloric acid and
extracted into ethyl acetate. The organic |l ayers were
wolmEkiedosdi t h brine and dried (MgSO ) . The sol PENGBMAS/004129
evaporated and the residue stirred in DCM MeCH
overni ght. The m xture was concentrated and the
residue purified by flash c#ftonatography to give
t hi azol - 4 yl met hanol (173rrg) To a soI ut| on of
Lhiazol -4- -net hanol (168 in %Ss added
EINMRKW eCPE13 37 (br 914 mkalb%ﬂHé,t?nZ\% aHMr&/ﬁ(t

chl 7 The Y
I Hc%%rzt e erat](urj(;dz‘%cﬁi}g 4&}9 7 hdﬁ}il)eltjlﬂ@dyﬁf’t’]h 3W'§HZ’
1msm1d(wt=e 3biz) i), 3 (dy Je@l9AIPMB.71 (d,e=200HIK)d H), 8.95 (s,
was _purified,b flash hromatographyto gi ve

lﬁétllpa]r?e@ﬂﬁ M%@q)tsﬁ?’ met hyl ester (263
ng). To a solution of

2- chloro 4- mor phol i n- 4 yl - 6 plpera2|n I-ylnethyl-thlen

D 4 G1UUN m -H 1 B D&

in MeCN (101L) was
and the m xture

G v C - ‘e
heat Wa al(zml&ofmmoﬁ)mlmﬁhﬁ tﬁeﬁb[edz p¥EikHi @nY@$lmethyl)-
filtered, the solvent evaporated the residue

piparazine; bnebonéw\ﬁémeMWﬁﬁateW@@reder@ndr%@ﬁrmpmfym

evaporawg’“\@f%gz&gy 58%2%33?%%&%1 ang f}ﬁg}?fg)bvent

dmmﬁﬁmho@ymuyll-pwwmet lh&.rﬁ@)@lllb%dldpéﬂdﬁhqtl ebt2d Rty HA in

@\SI?QH Wlﬁled 2( @%‘%4320134-5{]& %m?mhgajﬂl 4-yl- Q)Elp(e{amn'_q ylmethyl-
thlé‘nogf'éad ﬁ;ﬁ%mlcﬂnel% x%gmurle'dkz (YH%Qd&%l 4';@% fYo(r@:?mgM yll6-

pipBra@ite ] -ylrgthylBthitho[352- d]bynm@llﬂz (lﬂolﬁ)g) a8d 92-¢mxyi3) ,

PRGIORTRPIIEAIRED 25 Pl AP O oo phas. e

(3RYY ¥ HaKerPat 55°C overnight. After stirring for 24 h the reactlon mlxture was
yl net hvn- plgeram n-1-vU- 3- phenoxy opan-
s

thﬁn(dzluadl\’dﬂo Momsh@fl with lprlyﬁ, drigd @mardi] tby ﬁélﬁtlﬁlrﬁneved
liy v n%}) hi"he) resﬁuep f]bé/ sR%ﬁP’oanla‘fo%%%gh r -butyl

qer, prepare pi'per azi Tr eat ment of
IH-I\{MR((%BMH@@IZDIC{A 2)50)2 30 (8H, MR i 70-248Y (2H, brg 3532 E; s),

SHREYE} Tl S84 BB B e BEXH b, 351 £

7.30 (2H, m), 7.40 (1H, s), 7.50-7.53 (1H, m), 7.59 (1H, d, J/=8.3Hz), 8.29 (1H, d,
J=7.0Hz), 9.02 (1H, s); MS (ESI") 568 (MH").

166 6-[4-(1H-Imidazol-2-ylmethyl)-piperazin-1-ylmethyl]-2-(1H-indazol-4-y1)-4-

morpholin-4-yl-thieno[3,2-d]pyrimidine.

ia 2-chloro-4-morpholin-4-yl-6-piperazin-1-ylmethyl-thieno[3,2-
d]pyrimidine, prepared from 1-BOC-piperazine followed by treatment with HCl and
subsequent reaction with imidazole-2-carboxaldehyde using standard reductive
amination conditions. The amine, 2-chloro-6-[4-(1H-imidazol-2-ylmethyl)-piperazin-

1-ylmethyl]-4-morpholin-4-yl-thieno[3,2-d]pyrimidine was subsequently isolated.
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DCM MeCH vyi el ded 2-(
1H i ndazol - 4-yl) - 4- nor phol i n- 4-yl - 6- pi per azi n-

wa 20060edoBy | t hi eno[ 3, 2-d] pyrim di ne. A m xt ur epOf/GB2005/004129

2- (I Hindazol -4-yl)-4-norpholin-4-yl-6-

pi perazin-| -yl methyl -t hi eno[g3. 2-d] pyri m di ne (150nD)
and |, 2- epoxy-3- phenoxypropane (40ng) was suspended
in 50%OMF/ 0. | M sodi um phosphate buffer (2nL) and

'ShAKED (RIOMIRE CIVEY: B B 72 Qalf}m{r o 3\:7? K%"i %ﬁgﬂg C§5,h3e.92-

reaction m xt'ure was then
P& (HHbmné, 03¢k 1 BEH, MYSDOR (2Hgs)t ha2 $TH L5 ¥ @) ver=8.0Hz),

LR o BT bh g 2 LT -Bain 505 sbishy o1 i by
(%srt)g% #2)82 (2H, br), 3.85 (2H, s), 3.90-3.93 (4H

99-4.01 (2H, m), 4.07-4.14 (5H m), 6.90-6.98
(IH, s), 7.50-7.53
8. 20

L 5 0~ l)=piperazin:1- He -’1.-’iol-4- 1
1ferpholin-kkyilsthicied 8)2- imRkiky | Vpi per azi n-1 -yl met hyl 1-2-(

| Hindazol - 4-yl V4- nof o
hol i nPA-Sypilgrpasy 9, LT(PEAAAE h?-ghlero-bd443BHimidagokdvimethyl)-

b - hicfiy AL DRIGRgH AN, 4 YRR 2 Uil B Re Sios propared by
riguctiv e amireation withtt-fiE yhimidazdie @ qaeinixylieadd i@nbutyt bster
BRI Spg ara reducti v
BabliO(400 S di ST 995 & At DS b D85 Aicnh. 84
(8 bHR, () 4H), §odtne AHLH AR, (ANOMSZ(d, LECHAY, TH), 8.21 (d,

2.5z 2 mnde 11 ( 3.89 (2H, s),
Jgﬂsﬁ@?’ %?@64@35: Pﬁ%ﬁz@d@ﬁ?h@ @31?,) 5&?,(1\47"{ 02 (2H s),
7.32 (IH s), 7.51 (IH t, J =8.0Hz), 7.59 (IH, d,
j=8.3), 8.29 (IH d, J =6.6Hz), 9.03 (IH, s), 10.10
(IH, br m; M5 (ESI+) Slo (MH) . 167

6-f4-(3H I m dazol - 4-yl net hyl ) - pi perazi n-1 -yl net hyl ] - 2-
( "I Hindazol-4-yl)-4- nof

hol i n-4-yl -thienor3,2-dlpyrimdine. In a simlar
manner to 167 (Pl 343)

2-chl oro-6-[4-(3H i m dazol - 4-yl net hyl ) -

pi perazi n-1-yl nmet hyl ] -4-norpholin-4-yl-thieno[3, 2-d] py
rimdine was prepared by

(3H, m, 7.26- 7.30 (2H, m), 7.40




reductive animation with
5-fornyl -i mdazol e-| -carboxylic acid tert-bntyl ester
wo odoboveal by renoval of the BOC group using HQPCT/GB200sMB04129

(400 MHz, d6-DVSO) 2.45 (br s, 4H), 3.29 (s, 2H), 3.42
(br s, 4H, 3.84 (m 6H), 3,99 (t, 4H), 7.46 (m 3H),
7.47 (s, IH), 7.65 (d, J:7.'§ﬁ3|z, IH), 8.21 (d, J=IAHz,
IH, 8.86 (s, IH, 13.20 (s, IH. M (ESI+) 516

. Sy | .Brom de (Route 3) VCO 2CH H

32 S S8 S NQ2 2eq ) LVIH 2 190C,
2 h V-l NAC MOH rt, 1 5 h NaBH POBr , Tol uene, D
O 173

2-f1 H I hdazol - 4- yl ) - 4- nor phol i n- 4- yl - 6- (£2S. 6R) - 26 t r
i met hyl - pi Q‘eﬁ\azi(sgq-)l yl ngt hyl\t hieng[?3 , gg%fz‘b‘?’ri g @‘?ne
To (@pﬁmjgﬁm;exfﬁﬁg L£20) Qs added—sodi il
bor ohydri de (trep. Afted % h the rea%t‘f'or“f‘*c"f‘ri"k“t‘urg5 was”
quenched with brine®nd the resul®ing solid was "
collected by filtration, and air dried to furnish 168
(2- chl or o- 4= mor plfGh i n- 4-yI t hi en

3, 2- dbpydeh)diedi n- 64yl ) - raet hanol, (1. 42@.1ades a sol Ut on
of 168—(—&4292)—<fﬁjiolue11e——(1 ( Lwarmed—to—400E4 ek
added "BHBSPhot ous™t Fi broni dé° (0. 16/ ). The resul tjng °
mxture was th&R heated to 1008 for 6 h, was cooi”ed,

{ lkut ed with chlorof orm washed with prine, and dried
(4 ) . The sol ve@ was removed in(Vacuo to yield )
B¢ br ononret hyl - 2- chl oyo- 4- nor phol i n-4-7 N

- t KFeMBY*3, 2- ]p@r)@'\di ne, 169 (k.—@%}\.A miodtur e qf Sy
ﬁR,_ES)J,_R- - di yI it perazi-ne<T%car boRyl ic—aci-d (}” N
tert-buty\ estgr’ (0.92g),*6*Hr ofbnet hyl - 2- clif6f- 4-77‘8—

f holin-4-yl -ii efd] 3, 2-d] pyrim di 18" (1g) and (72)
pot assi um car Bonate (1.59g) in MeCN (10m ) was heated
to reflux for 5 days."The reaction m xture was
subsequent |y cool ed, dggt ed with chiloyof orm

N

N

/ S >N =N
AL NH
_— - N
PdCI,(PPh,),, Na,CO, N
/

Toluene/EtOH/H,0
(173)

5 173 2-(1H-Indazol-4-yl)-4-morpholin-4-y1-6-((2S,6R)-2.,4,6-trimethyl-piperazin-1-

ylmethyl)-thieno[3,2-d]pyrimidine
To (66) (1.5g) in ethanol (30mL) was added sodium borohydride (1g). After

4 h the reaction mixture was quenched with brine and the resulting solid was
collected by filtration, and air dried to furnish 168 (2-chloro-4-morpholin-4-yl-
10  thieno[3,2-d]pyrimidin-6-yl)-methanol (1.42g).

To a solution of 168 (1.42g) in toluene (14ml), warmed to 40°C, was added
phosphorous tribromide (0.16ml). The resulting mixture was then heated to 100°C
for 6 h, was cooled, diluted with chloroform, washed with brine, and dried (MgSOsa).
The solvent was removed in vacuo to yield 6-bromomethyl-2-chloro-4-morpholin-4-

15 yl-thieno[3,2-d]pyrimidine, 169 (1.40g).
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washed with brine and dried (MgSO™), and the sol vent

was renoved in vacuo. The residue was purified by
wo b@si4ael urm chr omat ography to yield PCT/GB2005/004129

(3S, 5R) -4-(2-chl oro- 4-nof

hol i n-4-yl -thieno[ 3, 2- d]pyrlmdln 6-yl met hyl ) -3, 5-di ne

t hyl - pi perazi ne-1 carboxyli ¢ 8%cid tert- butyl ester, 170

(1 29). Treatnent of this conpound with HCO in

MeOH produced
2-c hIAo‘FlB‘-WB"-e(Of §Ibﬁ§)- 3. 5elippethyl- ngprag}nﬁelrgagp%yhc acid tert-butyl

e%tgr{@%?‘)@ Broftion{BRi QOAm Azreﬁ'og} hﬁmomh?eng 3p2/a1pghﬁmﬁe

’ch was th Iate usi ng 37/% for ma
(lx)land potassaund csx’mdnata(bwg)hy dMa(he (IOmlb/M@-Iheefted toi rsflin @)r 5

172, 1H NMR (400NMHz, d), . 1. H

dfys; The Ecapiagn mixure vas supsy 2%%, cogled %ﬁ? wigf 48 TaH,
v&m;hfe,d“vin)%%bl(ui’é'lmdrﬁned‘h\/%‘g&(iéa I?1|nd ?ﬁe soYve)%@wﬁé iémoilkd il vc?%o The
refeiumva(s Ipwirifipd bmﬂash\@lxngsphx)onmmr@mmy yleidréﬁs 5R) -4-(2-chloro-

el S RSBt iy i
lfbad&ﬁisﬂél’tf-lﬁmyﬂ esfet,Ag04L.2p). Zradtment-oTeliib aﬁlﬁbodﬂdawth HCl in

DdeNeQHmmdw@ﬁ@@rqﬁd]Zﬁm)ﬁ Ao abyltniegrpginl-Yimsthybrfts
- i h i 0
oAb B BTS2 s F e P 9A Y R i ans 7

fomapiehgde sbutiohoand sedispetsoloydrdt in MeOH, furnishing 172.

i [ ne-2-carpoxyl_i i i hydr.ochl ori de
ARG CECTS S Bain BBl DO Shction ah i, 2.2
(m IQP@ 95"@?[ ﬁi)omby(zﬁﬂ%ml@(hﬁ % w6 viEr 97, @@&ﬁ@'t}”ﬂ%ﬂ

(8 i-teértbutyl di carbonate 80)
(rl‘fh,si)r&a@(lfé,rd)n? Q@(J 1 s)ald). Mllnbbrtm MSdEST's &(MHJ) e

and stirred for 5 h. Triethylam ne (13.7nL) foll owed
~ by net hanesul fonyl chloride (3.8nl) was then added.

174 t e4-[B{ITHThdagolE £41) 2Ambrphotin 4edcthie@ 6] 31 -8 [pyFiehidvass-ylmethyl]-

concentrat ed down, the reS| due diluted wth ethyl

1 gpethanesul fopybpinerag gihapelchl ori c acid, brine,

3{ Iele? i t@?%hlo%‘g rﬁéﬁ‘ih&ﬂl X! %E‘Ehlér?o'[‘?%ﬂpyrﬂm‘ﬁﬂ?ﬁcyl&&hyl) 1-
nxbthmemhfmayuﬁmaray]h Pihenabkinot prepara feamn l§bxydthamesud fodyl-

l-tert:but ester (8. 469) Thi s was subsequently
PicELyl- %é(b ‘%ﬁhﬂi\ﬁi (501mL), and was treated with

dd
38 g %ﬁh@%ﬁe{pgﬁﬁlg{i‘ Irfrt?ii‘ %gsﬁgrggorg@plﬁé}ﬁlh@g-%ﬁﬁ;oﬁ?ﬁ@amd

d1hydrochlor1de (10.0g) in 1,4-dioxane (100mL) and water (50mL), cooled down to
0°C, was slowly added 17M sodium hydroxide solution (8.6mL) followed by di-tert-

butyldicarbonate (11.8g). The reaction mixture was warmed to room temperature and
stirred for 5 h. Triethylamine (13.7mL) followed by methanesulfonyl chloride
(3.8mL) was then added. After stirring for 24 h the reaction mixture was
concentrated down, the residue diluted with ethyl acetate, washed with 2M
hydrochloric acid, brine, dried (MgSO,) and the solvent removed in vacuo to yield
crude 4-methanesulfonyl-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester (8.46g).
This was subsequently dissolved in DMF (50mL), and was treated with added
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reaction mxture was diluted with ethyl acetate,
washed with water, brine, dried (MgSO4) and the

wae odosemio3r enoved i n vacuo. The residue was purpPET/eB2am$/004129
flash chromatography to yield

4- et hanesul f onyl - pi perazi ne-1, 3-di carboxylic acid
| -tertbutyl ester 3-nethyl '9é'Ster (3.27g). To a

suspensi on of Iithium alum niumhydride (0.75g) in THF
(301) was added a sol ution of

pmamm carbendté 6h3g)-2pil prdomettinae (3. 5md) ARtwskiingfosf § the
re&}en nﬁg(é gg&aﬁes’{d lgteH%ﬁ{ éth}ﬁsd'i:gtléte &1@1 v&lﬂl \%I/ng %&‘%e@t

ure Se uent Yy V\/arrre
(N’I ) a@aTHes sl wene renfvie@ in deubr T}ttgreﬁldne ﬁ(aSplllr,lﬁQﬂ’hmﬂlastlm

lor'i de sol ut 5.
e oo e ool Ton (ol e, e0ded Lo e LogEll Ol 1.
oYRPAEH by PLdifs 298], 80 (MISOh) and the sol vent

acuo resi due was purified by flash
chr oTatacgspepsign bﬁhghuteh dll@llhlyldr bydmm(w ﬁg)4m THF (30mL) was

a@g?sge@%lgfo%g)met lﬁngi.y paﬁrefzﬁ}reb g oun ilg glﬁgt}ﬂu nyl

MM Metdy1 ¥iisd! (gez%) HTPHF €30thEflat@C MEhe 16kt mﬁsure sakat ed
as the hydrochloride salt. 1H NVR (400MHz, CDC 3).

sxihs%(emﬂ; wg);medztmmemeeratuse Leflegjgirring fop gy h, smmgniym
g jorbuSt Pl i B, i s gl tcr
tKr3 d’éllte KraSed(With bﬁie, déicd GMQSH;;) am)l, thelsol @ent Bashowel in vacuo.
(IH s), 7.51 t, g
Thg rgp@)e wag pgupﬁ(:qi by sh gh;qmgt}qgap ¥ tc%)ye](di E’quér?xy%%h)_[]‘g-
+
rx%:ltlﬁhﬁé{{l l#!@fﬁl&lﬁ?— ééa{t';’o%ﬁ:e& %{Hg)éesra-lb%%ﬁ est?rg(l r%g tg% Treartrréltentyof
this porppsadi Wuﬂi HOImt DPEM/B1eOH yielded the desued amine, whic ¥1 was

nor phol i n-4-yl -t hi e 3.2-d] pyrimdine Via
isplagefl arthe Bydachand) ’ﬁ’g ul f onyl - 3- met hoxynet hyl - pi

g (;quooﬂmé' eBcy238(1H, m) 250(1H dd, J—3 9Hz 7.7Hz), 2. 70(1H br
mor phol | n- 4-yl -t hi eno yrimd pre

sJ, 2 | Hyme), Baﬂﬂe@b]i £ Ayf6- (&H ﬁe{ﬂd)@%t%ﬂ (kﬁ g8 327%]@ d,
@ﬁ&ﬁ;@@@@{zﬁ{, 903,94 05, ol 2. G1XTH) nB 044 (8, 8], 7.40 (11 5),
751(1H, t, J=7.8Hz), 7.60 (1H, d, J=8.2Hz); 8.27 (1H, d, J=7.2Hz); 9.02 (1H, s);
10.16 (1H, br s). MS (EST") 544 (MH").

175 2-(1 H-Indazol-4-y1)-6-(4-methanesulfonyl-3-methox ymethyl-piperazin-1-

ylmethyl)-4-morpholin-4-yl-thieno[3.2-d]pyrimidine

Via 2-Chloro-6-(4-methanesulfonyl-3-methoxymethyl-piperazin-1-ylmethyl)-
4-morpholin-4-yl-thieno[3,2-d]pyrimidine, prepared from 1-methanesulfonyl-2-
methoxymethyl-piperazine

Amine preparation: to a THF (SmL) solution of 3-hydroxymethyl-4-
methanesulfonyl-piperazine-1-carboxylic acid fer-butyl ester (0.30g, described for
the production of 174) was added sodium hydride (0.043g). The reaction mixture

was stirred for 20 min and then iodomethane (0.19mL) was added. After stirring for
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met hanesul f onyl - pi perazi ne-1-carboxylic acid t r
-butyl ester (0.30g, described for the production of

wa Zebp/ovas1 added sodi um hydride (0.043g). The rpear/GBO0S/004129

m xture was stirred for 20 mn and then i odonet hane
(0.1 9nL) was added. After stirring for24 h the
reaction mixture was then dfuted with DCM washed
with brine, dried (MgSO4) and the sol vent renoved in
vacuo. The residue was purified by flash )
24h ﬁ}mma@gmapixylrc @yay t@n 'luted with DCM, washed with brine, dried

RSB TR el DO R PSR R
claoaQgPephyiitd %em rﬂe(ha@@\ﬂﬂbfﬁﬂ?B-Yﬂeﬁidi@dletHWpﬁ%Sdzi@dl-
am ne, isolated as the hydrochloride salt. 1H NWR

cz(rh@gﬂ,qqz'md@g@fby}yl estor @425(4g).| Tregtment ofghig |cp;npggpd with HCl in

DEAgRuoffFlgecyPdeifn®l, i e pidrgoofiy ",

BNEMR((%QMHZ, @DOD):(3. 34 (1, rd), 2B2Hd) dd, 4=30,7.6Hy), BPA (2H,

ms; £07 (3819 D 251 myt 0 (i, 3 7H (R & F12 9w 5 ¥ o)

3.(9h'(l4H§ﬁ) 41)@ (iﬁ { ks, 1h& 51)1,0(&51 &GS 2o PES, xﬁjVH*zDo (H, s), 7.52

I'e’3 Biologi cal Testing Conpounds of

(hfh\x;a!ﬂ Siﬂz) M@;ﬂhﬂe@i J=8. 3di§29,c8 2®eldL,idyJrhd Ha), é’c@hﬁlﬁb s), 10.15
tted to the foll ow ng series of
(ﬁgﬂ g‘i@%pg\gg)s%% i’y PI 3K Bi ochem cal Screening
Compound i nhibition of PI3K was determned in a

radi ometric assay using purified, reconbi nant enzyne
and ATP at a concentration of lTuM All conmpounds were

E§%_’é%glty ﬁ%‘AIUéigﬁﬁggii’lgO% DMSO. The ki nase reaction was
T ric ed oom tenperature, and the

r eac Compouwads dfehainmeritioa, prepiraé andebictibaiindhe ﬁBSedimg:SO
val ues were subs ntI determ n Si.n noi dal
Eygugles, é‘é%ﬁ%tém&tﬁﬁ?&btif’ ol VBE P Q gwg%sa 29 of ¢ he
conmpounds exenplified had an |1 C50 agai nst Pl 3K of
51QuM or I ess. In particular, all of the conpounds
(1 8 Biced & Serbenimg | Od i sof orm of P13K had an | C50

?Lgl mp8H hd m%smtlon otl 1)I3Eewasu(ie?ermme llﬁfa%. (tnlngtrlllc 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 h 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 exemplified had an I1Csy against PI3K of
510uM or less. In particular, all of the compounds tested against the p1105 isoform
of P13K had an ICsp of 0.1uM or less.

(ii) Cellular Proliferation Inhibition

Cells were seeded at optimal density in a 96 well plate and incubated for 4
days in the presence of test compound. Alamar Blue™ was subsequently added to

the assay medium, and cells were incubated for 6 h before reading at 544nm
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Cells were seeded at optimal density in a 96 well
pl ate and incubated for 4 days in the presence of test
w@eoompowndl Al amar Bl ue(tn) was subsequent|y adPen/GB2005/004129
the assay nmedium and cells were incubated for 6 h
bef ore readi ng at 544nnexcitation, 590nm em ssi on.
EC50 val ues were cal cul at ed®rsi ng a si gnoi dal dose
response curve fit. Al the conpounds tested had an
. EC50Sof 5QuM or less in the range of cell |ines
cxeitation eXPOnm ¢mipsigndis-s2 veluenwersicalculatedasinge sgnpislaldase
t [1ipaor [ een te ty il 105
rSESRERAATA. Miand SRRl ndi AT BE%a T SBlnlet e

ratige @O 0§10 1INk ypdize®abi | ity was subsequent|y conduct ed.
The conpounds were applied to the apical surface (A
of cell nonol ayers and conpound perneation into the

| ) conpartnent was neasured. This was
(€@ Lébq{ﬂ!%&gﬁ§ reverse direction (B-A) to
i nve$htgateellnetieweededamspbiiliport Meltiserabn platey at 1 x 10
ff4 cient val ue, Papp, for each coppound, .a neasure
o ere PSR Ere I BEAT Y SoR S REneEs RHUUHRD g PSRy was
SHRERIANS cod@i 1 TR bathSelind CREROMpHSI v@ﬂhg agi&;gl/tagaf%c% @%f

| ow (Papp </= 1.0 x 106cm's) or high (Pap
calbgonpleyeraprdegnpamdpstraeationlinto dbebhsolaterd (Bacompartmgrtt iwas

C rol~conpounds Wt h.established h absor.ptijon,.
ol e S
tilafdpovie Aqfetmeabilitl Reeffidiendvaliie, Pas Ofop t&haompBhnd, @ AEHsGR| of

(A) transport conpared with A to B was determ ned.
thyApiged permeatian af thesompound agipssdhe mgmbrneowasealaned. of

' | ., Qf es
Pfotfus ot eyt W (e 72,0 SO EHIBURD B bR 02
16%cm/9). absorpi@bpottistial Gaed oarpopadsassis s@trol borapgimds heth

bi lgggeﬁli onal assa%, Pl 540, had an BA/ A-B asymetry
estaRfished pupan,absppliony o, i ndicating that the conpound

does FpPissedIMBHIUT afohipban@§hbityah @il hctivd dilux, the ratio of

Hepat ocyt e C earance Suspensi ons of Cryopreserved
bagotaderahd) 4o epipalds) Wensportsethpatedovitiadi toMswas determined. Values

of B-A/A-B >/= 1.0 indicated the occurrence of active cellular efflux. All of the

compounds tested through the Caco-2 permeability screen had Py, values >/= 1.0 x
10%m/s. One compound assessed through the bidirectional assay, PI540, had an B-
A/A-B asymmetry index of less than 1.0, indicating that the compound does not

undergo active cellular efflux.

(iv) Hepatocyte Clearance

Suspensions of cryopreserved human hepatocytes were used. Incubations
were performed at compound concentration of 1mM or 3pM at a cell density of 0.5 x
10° viable cells/mL. The final DMSO concentration in the incubation was 0.25%.
Control incubations were also performed in the absence of cells to reveal any non-
enzymatic degradation. Duplicate samples (50uL) were removed from the incubation

mixture at 0, 5, 10, 20, 40 and 60 minutes (control sample at 60 minutes only) and
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were perfornmed at conpound concentration of InmMor 3nM
at a cell density of 0.5 x 106 viable cells/nL. The
wo 2ovalo4ddBSO concentration in the incubati on waBCDGB2H5/004129
Control incubations were also perforned in the absence
of cells to reveal any nonenzymatic degradation.
Dupl i cate sanples (50 niL) wéfe removed fromthe
i ncubation m xture at 0, 5, 10, 20, 40 and 60 mi nutes

dadded to MeOH
Gl VB Spoiaiae e (D) tog i heeehon.
TdButhRRfel 7.9 'S}dro;?&c;ﬁ%zﬁﬁ' a5 teZtog%q;FxQ EFOINTE éé @oxg?cﬂ q?mgounds

t est ost eroné wefe used as control compoun
Seamdesceere ceritufieadd andi thetsepsruatents at each sinat pc&atqh)oladrﬁar analysis

BYCMEAS, Eform & plof OF LaleiR aret s WRte b eSmRPoHng Fop ared
ihtetrRl ftahdasd géLHi@'réb) Reaksta R intAdst eﬁshrahw(tummsé &?du@ated as
cl ear ance was cal cul ated as fol CL,

PHWmGl/m{ulrmmﬁn&mrl eglls) =¥ xkkwherpbiisthr ehmmatuen rate constant
0%#41 rﬁlnfg%rhn glébn g&l?llltooﬁ‘riﬁ F&{Lentrﬁpotn l(l;]t?d a{%raonl ttll%g1 grlsgg {’0 me
terad derdyet drom dennwbdtuﬁrr wstuind and meklpﬁds'séﬂl’hs\(ﬂl 10%Relgd i s
expressed as uL 106 ceIIs 1. ounds _were cl assified

wi t h Gappquadspveresis ﬁ*l.‘Fﬁl“ﬂVhllBWdCé-&/‘F 4ppuLipia ld)mcel@l ppdium
6 /=46 Hﬁiln 4 &

(é% 2/mﬁ/6m<;r§:/5%%2(r3m 1{:e Ig) Qelfé)eglﬁia}l#gﬂ.( ‘%5@&%}1&8@9 ycco1 t he

cleasaned Tenpagarigsofdhe tebted compatrids of Weriavahtioe m&médeMned to

hav cyte clearance. (v) Cytochrone P45Q

hﬁﬁ%le%ﬁ‘fpé‘ﬁ g%rFE & of the invention were screened

agai nst five CYP450 targets ( 1A2, 209, 2Cl19, 206,

3A4) at 10 concentrations in duplicate, with a top
iP480 dghibitlonM bei ng used. Standard inhibitors

G iR o AL LRRRRING G Sereb AL BUERAT P50 gt

(We2,2C%ad19simg 3&4&&{3 (ednteahutioho i @plibak; awﬁﬁ artop n
fluorescence rity of the tes

CRRATRB RIS a’s‘)@gg’!s'g%ng Fﬁetih&Jén%?g% srshﬂwogb(favéﬂhm gklfaphenazole,
tﬁﬁj;rlbyﬁrt))hll(é (eidihe %g&ﬂ: %ggfe?]@%re%sled bSO T PRftes Werd P

Cyt ochrone
usmg a BMG LabTechnologles PolarStar in fluorescence mode. The majority of the

tested compounds assessed in this assay displayed weak activity (ICso >/=5uM)
against all isoforms of CYP450.

(vi) Cytochrome P450 Induction

Freshly isolated human hepatocytes from a single donor were cultured for 48
h prior to addition of test compound at three concentrations and were incubated for
72 h. Probe substrates for CYP3A4 and CYP1A2 were added for 30 minutes and 1 h
before the end of the incubation. At 72 h, cells and media were removed and the
extent of metabolism of each probe substrate quantified by LC-MS/MS. The
experiment was controlled by using inducers of the individual P450s incubated at

one concentration in triplicate. The compounds of the invention assessed in this assay
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Freshly isol ated human hepatocytes froma single donor
were cultured for 48 h prior to addition of test

w@oonpowndl at t hree concentrati ons and were i nCEOBGBA005/004129

for 72 h. Probe substrates for CYP3A4 and CYPI A2 were
added for 30 mnutes and 1 h before the end of the

i ncubation. At 72 h, cells -&hd nmedia were renoved and
the extent of metabolism of each probe substrate
quantified by LG MS/ M5. The experinent was controlled
shgvesnagl gibleieféestsonndugtion of gyipchgaie Bp9@szymesubat ed at
one concentration in triplicate. The conpounds of the
i nvention assessed in this assayshowed negligi bl e
(ef)Radnsa ProtdimBuelinggn of cytochronme P450 enzynes. (vii)
Pl as Protei.n Bi ndi ng, Sol uti ons, of test conpound

( SumSobtions of sl coppar¢ R afinahPMRL eonseiatioBl ™ pre
phd gllfe%rin %ﬁfﬁkfllaql% RIRSEBmA WY idh B‘ut*i’éfé.fﬁ 5¢ wefd }%diﬁf)s\iﬂségﬁe was

diral ysis plate was assenbled so that each we
aslevribdkelchoi thatteach yyll avas diviidguian teably @ semii-peinosblemelthiosme .

The buffer sgl utiqn was ded to ope side of the
RRRTRSP S A TG R P 1o ST “BGT 0195 S of e Bemerng peb the
pla3fidRBkition $o MRIoBhdr BRIB; iaBihHehE R eithely adamed a3 1 Ciover 2 h
triplicate. The cells were subsequently enptied, and

in wlisafeutharedls were slbsenusaly pmpticd; eng thersabitipas @r each batch of

i i ) -fr ..
oS RIS P Lotnbiley ESHES ool SRS FE: Al songrivine
tisdtahalbedley LOFMEMusiiiguwibadetsSoffealibratios sandardefof plasma-free
(g_oi nts) and plasma-contai ning salutions (7 points)

) :
RRINtS) 3p4 PlgsmerspRiamene slutions bf panish Ths finstiorunkeynd value for
wall r i 5869

o o] v o g e B SRR (50 Boun)
had e Ft i<év). hsBeswepoiundst dfitke mysm@iontmstsfad mahisessay had Fu
0. 1. /_v' Li) hERG channel bl ockage Conpounds of the
VFIHG%ﬁt_IQ) " were eval uated for their ability to nodul ate
rubi di um efflux from HEK-294 cells stably expressing

hERG pot assi um channel s using established fl ux

(mihﬁﬁﬂ&h@y&bﬁﬂ@@vﬁe prepared i n nmedi um cont ai ni ng

Rod Aol fghg}n%gntll r}lt\ger%%/a Itled %reffleeirc' abe}mjy tgrrr%l(\ﬂllate
o1 ers. e

overni g orm nonol ay
rubidium efflux from HEK-294 cells stably expressing hERG potassium channels

using established flux methodology. Cells were prepared in medium containing RbCl
and were plated into 96-well plates and grown overnight to form monolayers. The
efflux experiment was initiated by aspirating the media and washing each well with 3
x 100puL of pre-incubation buffer (containing low [K']) at room temperature.
Following the final aspiration, S50uL of working stock (2x) compound was added to
each well and incubated at room temperature for 10 minutes. SOuL of stimulation
buffer (containing high [K+]) was then added to each well giving the final test
compound concentrations. Cell plates were then incubated at room temperature for a
further 10 minutes. 80uL of supernatant from each well was then transferred to

equivalent wells of a 96-well plate and analysed via atomic emission spectroscopy.
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ef fl ux experinment was initiated by aspirating the
medi a and washi ng each well with 3 x | OOn. of

w@e@sionosbat i on buffer (containing |ow [K+]) apCT/GB2005/004129

tenperature. Followi ng the final aspiration, 50nL of
wor ki ng stock (2x) conmpound was added to each well and
i ncubated at roomtenperatuP® for 10 m nutes. 50nL of
stinmulation buffer (containing high [K+]) was then
added to each well giving the final test conpound
Goommoends weliesnsenddads| 10pt dupdisatedCey dulness, i+ divat 2tbpat
roonbtter;p?ejf{ﬁ?)u for a further 10 m nutes. 80nL of
cgﬁcﬁg AAta M8t each wel |l was then transferred to
equi valent wells of a 96-well plate and anal ysed via
atom c em ssi on spectroscopy. Conpounds were screened

d Jyab; Ocurves, n=2, froma top
concentration of 10OOMM Exanple 4 Tabl et conposition
Trhlstsetash vesagling@i 1§ty ang cOnthiigg M cthgodratcampiongd 26thegnyehtion
a _conpound aof t I nvention were manufactured as
V‘f%‘fwgﬁﬁaﬁéggﬁq%ﬁﬁ for 10,000 tablets Active
compound Lact ose (800 g) Corn starch (4 15Q)
Cpqmosition de abletsn gnesi um stearate (5 g) The active
AP e ouﬂd?ﬁ?ﬁ@g)e and half of the comstarch were
m xed. The m xtudre was then forced through a sieve 0.5
Lantope@®A0g) ze. Com starch (10 g) is suspended in warm
d/vat er iﬁg% . The resulting paste was used to
ranaiedt e powder. The granulate was dried and
TalcPoarielBo gt o smal | fragnents on a sieve of 1.4 mm

nmesh size. The remmining quantity of starch, talc and
Meggasismstaaime (aglded, careful |y m xed and processed

into ’lth%balcﬁ’%S corE&o%HﬁHl ﬁct%ée A.I{Ell hea?fto%l%ilee coﬁ'g rs&%h%ér% "hixed. The

mixture was then forced through a sieve 0.5 mm mesh size. Corn starch (10 g) is

R

suspended in warm water (90mL). The resulting paste was used to granulate the
powder. The granulate was dried and broken up into small fragments on a sieve of
1.4 mm mesh size. The remaining quantity of starch, talc and magnesium was added,

carefully mixed and processed into tablets.

Example 5: Injectable Formulation

Formulation A

Active compound 200 mg
Hydrochloric Acid Solution 0.1M or

Sodium Hydroxide Solution 0.1M q.s. to pH 4.0t07.0
Sterile water q.s. to 10mL

The compound of the invention was dissolved in most of the water (35° 40° C)
and the pH adjusted to between 4.0 and 7.0 with the hydrochloric acid or the sodium

hydroxide as appropriate. The batch was then made up to volume with water and
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Formul ati on A Active conmpound 200 ng Hydrochloric Acid
Solution 0.1M or Sodi um Hydroxi de Solution 0.1Mqg.s.

WO 0006430 to 7.0 Sterile water g.s. to 10OnL TheT/GB2005/004129
conmpound of the invention was dissolved in nost of the
water (35 40 C) and the pH adjusted to between 4.0 and
7.0 with the hydrochloric acPd or the sodium hydr oxi de
as appropriate. The batch was then made up to vol une

ith ter andfiltered through a sterile nicropore
tqur ‘idetxl\?quﬁglé‘ SIETid¢ BHGIPROTE éﬂ‘ﬁf ngﬁb% ptegleddanly prpper(glgss riad (type 1)
BRAAGPHAA sk IBhEL 4 FbRBEes and overseal s,
Forrmul ati on B Active Conmpound 125 ng Sterile,
Pyrogen-free, pH 7 Phosphate Buffer, g.s. to 25nL
Active conmpound 200 ng Benzyl Al cohol 0.10 g
PGléﬁf)Eiurg 75 1.45 g Water for injection g.s to 3.00r1
compound was di ssolved in the glycofurol.
Adee na@l cohol was then added qqgnqig'ssol ved, and
wat er added to 3mL. The m xture was then filtered
Stertleymogensiress PHe? Rhaspbdiere filter and sealed in
[ nmL glass vials (type 1). afpl e 6: Syrup
or n‘lﬂ'%tt?on Active conpound 250 ngéé{)nrrfgi tol Solution

Acty®cgmpbyaer ol 2. 00 ¢ 200 mg
Benzyl Alcohol 0.10g
Glycofurol 75 145¢g
Water for injection g.s to 3.00mL

The active compound was dissolved in the glycofurol. The benzyl alcohol
was then added and dissolved, and water added to 3mL. The mixture was then

filtered through a sterile micropore filter and sealed in sterile 3mL glass vials (type

1).

Example 6: Syrup Formulation

Active compound 250 mg
Sorbitol Solution - 1.50g
Glycerol 2.00g
Sodium benzoate 0.005 g
Flavour - 0.0125mL
Purified Water g.s. to 5.00mL

The compound of the invention was dissolved in a mixture of the glycerol and
most of the purified water. An aqueous solution of the sodium benzoate was then
added to the solution, followed by addition of the sorbital solution and finally the

flavour. The volume was made up with purified water and mixed well.
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Sodi um benzoate 0.005 g Fl avour 0.0125nL Purified
Water g.s. to 5.00n. The conpound of the invention was
walc@soksred in a m xture of the glycerol and noBeT/GB2008M04129

purified water. An aqueous solution of the sodium
benzoate was then added to the solution, followed by
addition of the sorbital soflition and finally the
flavour. The vol une was nade up with purified water
and m xed well.CLAIMS 1. A& ound which is a fused
pyrimdine of formula (I ein A represents a

t hi ophene Aocorfipouad whiehgis arfused pyrioridige oRforinmlaa(lgr oup of
formula: wherein mis 0 or 1; R30 is Hor G -C6 al kyl;
R4 and R5 form together with the N atomto which they
are attached, a 5- or 6- nenbered saturated

N-cont ai ni ng heterggyclic group ich includes 0 or 1
addi tional heteroatons selectedfromN, S and O which
may be fused to a benzene ZandNwhi ch is

unsubstituted or subs®hotied: or dhe of R4 and R5 is
al kyl and the other is a 5-"0r @- red saturated
N- cont ai ni ng heterocyclic group as fi ned above or an

illgk%!%t group which is substituted by a 5- or 6-nmenbered
¢ ated Ncontai ni ng heterocyclic group as defined

A2RPMBent &R thisptrat 8 fesh fingm (a) RO

nis 1 or2;

R'is a group of formula:

4

S N-(CHR

wherein
misQorl;
R*®is H or C,-Cs 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 R* and R’ 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 selected from:

(2)



- NR wherein R6 and R7 form together with the
nitrogen atomto which they are attached, a
wonsogladoBne, t hi onor phol i ne, piperidine, piperezi/os2005/004129
oxazepane or thiazepane group which is unsubstituted
or substituted; and (b) wherein Yis a C -
al kyl ene chai n which contai ﬂ%, bet ween constituent
carbon atons of the chain and/or at one or both ends
of t RghefdiR R and ROYorr, BREMEPRAMRe BiRbEST £mfth WRIER thY are
and S, and which is unsubstituted or substituted; and
R3 i sttaghefl raimpyiheling, thipmettihohing, pipanislings pipeazing, @azepane or

substji.tuted: or a.pharmaceutical |y ac abl,e salt
¢ her df2epgte g8l Richn TR el préuaRARE A L el

5 the fwysed pyrimdine is of formula (la): (la) wherein
Xis Sor Oand Rl, R2, R3 and n are as defined in
claim1. 3. A conpound accordyng claim1 wherein
the fused pyrimdine is of__farpul al(Ib):(Ib) wherein X
is Sor Oand Rl, R2, R3 and are/as defined in claim
1. 4. A conpound according to clC&®,m 1 which is
sel ected from
2- (| meheraim X0k a45oyH Qo-adkylehernbaimpwhiph pentains,fbetweaenwendtipient
j: Fgfc%%%} Ilap%ii{zc}/ |t1:16£1c_: I er)n q?rifl??ﬁz)a_t ]ogtl, BYEd eSS the chain, 1 or 2
hol i hetérogtorhdéetsteddron ¢, BV ard'$,dind vhioH @RhEWslituted or
pi perazine-1 -sulfonic acid di nethyl am de;

10 {4-[ substitptedidazol - 4- yl ) - 4- nor phol i n- 4-yl -t hi eno[ 3, 2-d]

BE . - . - - . .

AR 1 ol afip¥d SBLENhIcn iOLRRHERLR of sibsltuted
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein the fused pyrimidine is of formula
15 (la):
R2
5
A
(Ia)

wherein X is S or O and R}, R%, R? and n are as defined in claim 1.

20 3. A compound according to claim 1 wherein the fused pyrimidine is of formula
(Ib):
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4-[2- (I H1ndazol - 4-yl)-4-norpholin-4-yl-thieno[3,2-d]p
yrimdin-6-yl methyl]- piperazine-1-carboxylic acid

WO 260e@idesKy - et hyl ) - net hyl - am de; PCT/GB2005/004129

{4-[2- (1 H1ndazol - 4- yI) 4-mo f

hol i n-4-yl -thieno[ 3, 2-d] pyri m di n-6-yl met hyl ] -

pi perazin- 1-yl} -iV.iV-di nehyl - acet am de;

4-[ 2- (1 H 1 ndazolrR?4-yl ) - 4- mor phol i n-4-yl -t hi eno[ 3, 2-d] p
yri m di n-6-yl metlhyl ] - pi perazi ne-1-carboxylic acid

4 e

~N
|4 yIN 4- nor phol i n-4-yl -6-[4-(3-norpholin
-4-yl-pro | fonyl) -
pi per azi n-*yl n@{hyl Rt hi eno[ 3, 2-d] pyri mi di ne;
{1[2(1H—Indazo| yl)-4-mo f holin-4-yl-thieno
[3,2-d] pyrimdin- @b)w nmet hyl ] -
pi peridin-4-yl}-(2-methoxy-ethyl)-nmethyl-am ne;
(3-{4-[2- (I HIndazol -4-yl)-4-no f
whekdim Xdis Bl ortaiR[, RZZR Uaralyii argiad idefifiedyinektityll. ] -
pi perazi ne- 1-sul fonyl} -propyl)-dinethyl-am ne;
. 2-{4-[2- (I HIndazol -4-yl)-4-no f

AP0l | bl £00k3eds SLON' I Bl 1

plpera2|n propan-

2r(1 H2Indh1d144apdp-He(K - IAethyl}pildemnnﬂ ylmethyl) -4-morpholin-4-yl-thieno[ 3,2-
ol i n-4-yl -thieno[ 3, 2-d] pyrim din-6-yl methyl]-

dF;Pyrgm fBepi peri di nyl ;

4292((41% inagamtylﬁayrhamﬂomnmgheﬁb 4.9%d) Eﬁqﬁﬁmrme{h - 4-

pi peridin-"1- en03 pyri i di né;
pmetazhilel-h@alf@ilc mIQH)mﬂhyi@mgdml i n-4-yl -6- (4 pyri mi di n- 2-

Lazi Imst - d] pyie i pidi ne:
AR S R e o LR L 2t i Eip R
Cffwdzhril-l Ay h’rdth«ﬁﬂﬁﬂi L—ﬂlethanone
4d]pérlmdln plpera2|n20

2¢(4Helpd erﬁrﬁ@w pliptpydthiona]3 2- %mestlrd}m)ﬁ yimethpli nd

| ] 3 ] pyrimdine;

p%?e?gﬁl—‘f ga?éf%?&pf 2419%%9)( %ﬁ&prﬁ&%ﬁ%ﬁ (i g’- pyridin-2-vyl
{4{[2{(63Haindﬁzol-]l w)-Amhdrphglin- 4-Iyl—&ti|m{o$3,2-ck]ﬂ>)pjmidiﬂ-d-iyﬂmethyl]-
piperazin-1-yl}-N, N-dimethyl-acetamide;
4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperazine-1-carboxylic acid dimethylamide;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-[4-(3-morpholin-4-yl-propane-1-sulfonyl)-
piperazin-1-ylmethyl]-thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl}-(2-methoxy-ethyl)-methyl-amine;
(3-{4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl]-
piperazine-1-sulfonyl}-propyl)-dimethyl-amine;
.2-{4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperazin-1-yl}-2-methyl-propan-1-ol;
1'-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
[1,4"Tbipiperidinyl;
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30

wo biosinedo31 2- d] pyri m di ne;

2- (I HIndazol -4-yl)-4-norpholin-4-yl-6-[4-(2,2,2-trifl
uor o- et hyl ) - pi perazi n-1yl net hyl ] -

2- (I H I ndazol -4-yl)-4-norpholin-4-yl-6-(4-thiazol -2-yl
- pi perazin-|-ylmethyl)- thieow[ 3, 2-d] pyri m dine;
2-(6-Fluoro-I Hindazol -4-yl)-6-(4-nethyl -pi perazin-I-y
| methyl)-4-no f holin-4-ylthieno[ 3,2-d]pyrimdine;

2- (I H I ndazol -4-yl)-4-norpholin-4-yl-6-(4-pyridin-2-yl

ﬂ@tmyﬁda%pwy@m &oMo‘Tﬁﬁléh%‘l 3-31-,"4%'{1%‘5@’]&134 §r.@1,a§r&m flh%ﬁw)

2-(1H 1 ndazol™- 4-yl) thrazo
th@lﬂhgm é]m'@naﬁmnr 1-

L di
SR DR A S T Bmigidin arsdpimsrapind ey
thtwbﬁm -aipyrivliamenyl ] - 4-
lin-4-yl-thieno[3,2 yrim di ne;
gLyéqumeﬁaé)z&[Z Allﬁmydamhwgwbmonpmleylhuham[332-2 d] p

di 4- b | d
ﬁwwlﬁﬁ@lﬁm?‘ﬁmﬂw%ﬁé Lo et bl ¢ ac
&(4]:C§fclnp1tobylme&hﬁ?]ﬁ1})ermlg-&;ﬁglieﬂwb Zﬁt{jfﬁiirmék&l'ﬂ»yl) 4-morpholin-4-

h 4 no rimdine;
32{0{“1%‘;18 Ir?g%]i’éf}/'“&élpé)e 6[[(3R 523/ 4- (2- met hoxy-ethyl )-3, 5
2—@1'}{[%(1312!)1' ‘[yf)etf -6 oi1M|4nﬁt(m’4 n#))&jcﬂn-@pyl-plperazm-l ylmethyl)-

hol i n-4-y hi eno['3, 2-d]
thiepo[3¢2- &]plynda@ob 4-yl) - 4 m)rphol in-4-yl -thieno[3,2-d]p

YO Dol lﬂﬁrﬁ 44@@;2 R B2 Sip b1
)}lm[st%y( Lth&ehﬁ[@&?—@]pyﬂnﬁdlﬂle

holin-4-yl-thieno[3,2-d]p r|md|n6ylmsthyl]

%(%indwﬂe‘l &l)n‘lamsmbylmé 3elc6 -gf-hiiavel-Ryl-airiethzin-1-ylmethyl)-

yl)-4-nmorpholin-4-yl-6-(4-pyridin-3-yl
tﬁw{a%{?‘ﬂ gé%é%llﬂe -1yl met hyl)- thieno[ 3, 2-d] pyri m di ne;

2-(d-Rhubo-it H rinkdezo1-4414)y6 - 4-frethyi pl}fél'azﬁr-ﬁ-yl’xheﬁlm)%ﬂ[)%hghﬂhWI-
tﬁ@?ﬁgd?a&lpggyl r{get: hyl ] - pi peridi ne-4-carboxylic acid
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-pyridin-2-ylmethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-thiazol-2-ylmethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-[4-(5-methyl-furan-2-ylmethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno(3,2-d]pyrimidine;
1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidine-4-carboxylic acid amide;
2-(1H-Indazol-4-yl)-6-[4-(2-methoxy-1,1-dimethyl-ethyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-y1)-6-[(3R,58)-4-(2-methoxy-ethyl)-3,5-dimethyl-piperazin-1-
ylmethyl]-4-morpholin-4-yl-thieno[3,2-d]pyrimidine;
1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[3,2-d)pyrimidin-6-ylmethyl]-
piperidine-4-carboxylic acid (2-methoxy-ethyl)-methyl-amide;

PCT/GB2005/004129
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2-{4-[2- (I H1ndazol - 4-yl) - 4- rmrpholln -yl -thieno[3, 2-
d] pyri m di n-6-yl nethyl ]- piperazin- yl}

WO bboamidoygi - i sobut yram de; ) PCT/GB2005/004129

2-{4-[2- (I H1ndazol -4-yl)-4-no f

hol i n-4-yl -t hi eno[ 3, 2- d]pyr|n1d|n 6-yl methyl ] -

pi perazin- 1-yl} -2-nethyl -101

1-pyrrolidin-1-yl-propan-1-one;

2- (1H 1 ndazol -4-yl)-6-[4-(

1- et hyl - 1Hi m dazol - 2-yl net hyl ) - pi perazi n- 1-

13«[12@HWHWMT-4M¢MIM§WHHW®BBJ,Pm]ﬁﬁﬂhﬂjﬂ-ﬁmhdbmt]-
nethyl i soxazol -3

Pl%‘ﬁ?‘ﬁ’é‘?h‘{)? ‘nyﬂ;'éraaiﬁ)q_%ge Shyl ] - 4-

PO 00 3o S St e -

@ethylbifhlﬁm d2rd]pyryhrdineay| ] - pi perazin- 1-yl}

1'éééﬁ'ﬁ%‘?ﬁ[ﬁﬂ‘fﬁ’éﬁﬁgflgéfi%‘f“zn"hymiﬂb"&%’8r‘i-]ﬂ-‘z“;)}‘sd-i%%m?thyl]'
gﬁhuﬂre% -ydrbéfyilieRe{ddnehylamide;

rimdin- 64y|rreth| plper|d|n yl }-(2-met hoxy-eth
a(ﬁrﬂ-,[;}dazol- -yl)-4-morpholin-4-yl-thieno[3, 2 d]pyrlmldm 6-ylmethyl]-

pﬁ)eiq‘%u{-t’rﬁﬁ FY% %X E‘gg‘%ﬁ&%y% )IOf Ogylm)Df pi per azi n-

) Bofd- rI—(4HyIndhinldnyd[)-3 Iﬁeltholyﬂ #ryil dlhiewso [ 3,2- d]pynm1d1n-6-y1methyl]-

AL TE R T T
f‘F’llH Th(ﬂlzé(ll 4- &ggdzagpil%gfh?i PMrlhﬁ@lé%bﬂQ—-ylmethyl)-plperazm-1-
yhm:thyﬂM-mbmhmne—Ao{l 3h12n<d]34@y¢ pmlmlChnf& yl met hyl ] -

Z&Iﬁe@wg 44y1¥ 6} 4((§ m%lt‘l}ti-ls azolb.'}/-y?me(ﬂgyl?plzpe%a%n- y?m&h)?lﬁq
M%ngaﬁ@émfa ;sz?1 ﬁnﬁlﬂm(ez nmet hoxy- et hyl ) - pi per azi n-

| met h olin-4- yl-thieno[3, 2-d] pyrinidine;
1{{4y [22(1H ﬁmm-&ﬂp 44mgqulo]4n fhyl-fthleno[3 2 d pyr1m1({3 in-6-ylmethyl]-
di n- 6-yl net hyl
PR ot e Y T L) bzl - 4oyl ) - 4 ot

(]yolopfbp@}méthﬁl-(mm@mﬂ mdazé-@«ylm@trhyﬂphplupdrﬁahmno[]s 2-

’lnn%fé(L’B? h}fﬂ?wyme églr%[}a{n ﬂ@?qh9¥y-ethyl) amine;
6%34 rgé %tﬂ)élz{ %lezfﬁ)txpﬁllte%hlyg R&?gﬁ?lﬁbrﬁi{#ﬁ%}lg?ég]ey‘l ]-2-(1H-indazol-4-yl)-
4- morphohn -4-yl- thleno[3 2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-[4-(1-methoxymethyl-cyclopropyl)-piperazin-1-ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl]}-
piperidin-4-yl}-(2-methoxy-ethyl)-(2,2,2-trifluoro-ethyl)-amine;
2-(1H-Indazol-4-y1)-6-[4-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl}-methanol;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-(4-pyridin-4-ylmethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
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2- (I H1ndazol -4-yl)-6-[4-(4-nethyl -thiazol -2-yl net hyl)
- pi perazin-1-ylnmethyl]-4-

woeoghadoBn- 4-yl -t hi eno[ 3, 2-d] pyri m di ne; PCT/GB2005/004129

{I-[2-(I HIndazol -4-yl)-4-no f

hol i n-4-yl -t hi eno[ 3, 2-d] pyriind di n- 6-yl met hyl ] -

i H@intthzlcill_-fl-yz)l—(} -[4-formiethyh- 2- y| - am nepyrdin-2-ylmethyl)-piperazin-1-
Qaehﬂh W’TP %[Ybﬁez(ef@[%% ﬁwﬁu@. yl met hyl ] -

@{H@-’Iﬁdﬂz{(i{ ﬁy}oh% gfgﬁlﬁfzhﬁfm&oﬂétﬁ)ﬁbmﬁeﬁlﬁé}hﬂﬁn ylmethyl]-4-

mermphalig-4yyl- tblﬁhdﬁﬂ @],pZFlm]ich,l m di n- 6-yl met hyl ] -

AR ot B AT (RRG A A BDARIER 6-yimethy)-

pipdridin4-yi} ptyhumtm&ﬁmanfé] pyrim din-6-yl methyl ] -
Ig {perl di n- met hoxy- propyl ) - met hyl - ami ne;

(@élgﬁiy@% 4Drl)rétm<gmhqlnpenyulﬂumo,£3 Jrdtpyrimpidipbpdmethyh-
%%Tﬂdlﬁtﬁ?/lﬁlﬁgthgw %g%?PLcetﬁn g: 2164 mof
M-{1H BI-(IlI;IelImlaﬂol4 -yl)- )l-rﬁor()llfiolgﬁﬂ-lyﬂwffﬁi@%]]rd‘ pyrnﬁrdgdsryimeﬂﬁ!ym
N I eno rrmdail ne,;
pe A Rms ot o Spgmide; o = P
{Ifollo Zéor“lli-l‘lhﬁhz&lm ?ﬂqgﬁ%%thgﬂggwﬂ IGHB h&’]gg&[ﬁa@hk yimeyll-
fﬁéiln p=y p(3 malhqxcfﬁ)l@}byl)&mth)yl -dmire; f

g gRi 335 Frﬁ%tﬁg(}f pwag}%O%]H?rgﬁ Iéal?pe? n-rfE)}l eth]yl) 2-(1H-indazol-

4 jll-)-[42m()&phblnlil-d€52mhleﬂo[53|2)-d]ﬁ idine;
-t hieno[ 3, 2-d] Kl‘lmdln yl met hyl ] -

%{1&111%?91 443/916 (4- mgfcbpmmﬁ yl(mpmlhdxxln@tltyil)l-‘) mamphodin-4-yl-

yl)-
tﬁl fl [gl-zla}‘@?ﬁ%ll({ﬁ (pyrl d| n- 2 yl oxy) - pi peri di n-1 -yl net hyl
{j1-[2t(hHelnda ] Z—yd} gymonphelimé;yl- th1eno[3 2-d]pyrimidin-6-ylmethyl]-

Pt‘ﬁﬂiﬁdﬂl iJ@ f# 8??%?%@1%‘]‘%91 %nyan?thL YNigeL hyl | - |
1I0|]2E(EIH HﬂdHZcﬁ 4&1% rz}%‘g%@ﬁ@ 5f};f{flzf_@{lé[xgd]%lﬁﬂﬁﬁ%%&%?zﬁlﬂe
beﬁﬂinnz ¥ thl’ll‘plmﬂﬂi@-flaﬂd] pyri m di n-6-yl net hyl] -
{1-[2-(1H-Indazol-4-y1)-4-morpholin-4-yl-thieno[ 3 ,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl} -isopropyl-(2-methoxy-ethyl)-amine;
2-(1H-Indazol-4-y1)-4-morpholin—4-y1—6-[4-(pyridin-2-yloxy)-piperidin-l-ylmethyl]-
thieno[3,2-d]pyrimidine;

N-{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[ 3 ,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl}-N-(2-methoxy-ethyl)-methanesulfonamide;

2-{1-[2-(1 H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl}-propan-2-ol;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-[4-(1-oxy-pyridin-3-ylmethyl)-piperazin-1-
ylmethyl]-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-y1)-4-morpholin-4-yl-6-(4-morpholin-4-ylmethyl-piperidin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
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pi peridin-4-yl}-propan-2-ol; 2-(1H Indazol-4-yl)-4-nof
hol i n-4-yl -6-[4-(1-oxy-pyridin-3-ylnmethyl)-piperazin-1
W0 200b/0mdoBy | | -t hi eno[ 3, 2-d] pyri m di ne; PCT/GB2005/004129
2- (1H 1 ndazol - 4-yl') - 4-nmof holin-4-yl-6-(4-nof
hol i n- 4-yl met hyl - pi peri di n- #%
[

I_[‘%gglii/_hﬁa%?q ¥121[4 %om%Pﬁ F nor pﬂ(}meﬂo[é 2-d)pyrimidin-6-ylmethyl]-

mbeﬁdinanﬂhﬁt}@i}dlzawetmwemy@mle L ink;

FII er|d|n yl}-{2- rrethox -et hyl ) - met hyl - ani ne;

CRelsl mqa??icf‘azla14-mosﬂhphn-4mdrtbwm[u3ri dﬂpynnwnéayi[r@ﬂwl]d]

%Jédrﬂll -ﬁm%ﬂ%r?}”&ﬁ%@ﬂ}%l 2H0Gt hy! - ani ne;
{11 FFaH- Ixidatoidlayl@JMzﬁe!;plh))thymmlaﬁd) [B12-dipytimidih &gt A)d]

fg%ﬂ@ﬁ‘%“ﬂ}gz ;{/rﬁn}!‘ao(xéy ‘?ﬁi\‘flhwyé'taﬁ‘}/‘!e) met hyl - ani ne;

| i &n 4] p
el g e i St OO
meaﬁncd@oxyhc acid methylamide;

mm
ORI G rkRreTng Pfﬁ“%m@} i a4 31
tBreﬁd[H—z a}i@ﬁﬁildlﬂeyl) 4- mor phol.i n- 4-yl - 6- (4- pyr| di n- 2- yl
lr%irhig% p‘te ;ﬂl)éln@Pg)hghg-]wrﬁ -(A-plyridin-2- ylmethyl-plperldln-l-d
4-(2-meth th i peridin-
ﬁmg{h@ttﬂgﬁ?BEWhl@n% 4( ylnet hloé%oFS gxg% p)er Iom di ne;
BH- Bﬁ,a5(8)4—$l)5—[@!—(mﬂyibx%eﬁlbkﬁ)21ﬁbcr2dlwlnﬁhi&ﬁiy‘l]f-ct -RRIFHONIN-4-

| d | -
W ﬂ?f‘fg‘)“)ﬁan‘ﬁpg?ﬁ‘a#fl?;zl ;I atzgl eno[ 3, 2-d] pyri mi di ne;
R¢(6R! Hs?@okaléﬁhe)stﬂym ihlézowﬂ}?.]e ngpﬁﬁ)eﬁé&m-ﬂyﬁn&hyl?éy(lPiylhd&ol-

I péerazin

4t'WD'éI‘i}t;thQl-l%-]415)511111115311@[3ﬂe(;l]pyrlmldme _
Ly S AR T R
y&néthy}]ltmaaqglz-dl]pyﬁﬂmﬁné4 met hanesul fonyl pi peri di n-

¥I 1_ - Ior _hoI|n4 | t hi eno| .
2- (1 Indazol y1)-6-[4-(2-methoxy-ethyl)-piperidin-1-ylmethyl]}-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-6-(4-methanesulfonyl-piperidin-1 -ylmethyl)-4-morpholin-4-yl-
thieno[3,2-d]pyrimidine;
{1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-
piperidin-4-yl}-(3-methanesulfonyl-propyl)-methyl-amine;
2-(1H-Indazol-4-yl)-6-[4-(3-methoxy-propane-1-sulfonyl)-piperidin-1 -ylmethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine.
(R)-1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[3 ,2-d]pyrimidin-6-ylmethyl]-
piperidine-3-carboxylic acid methylamide;
(8)-1-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[ 3 ,2-d]pyrimidin-6-ylmethyl]-
piperidine-3-carboxylic acid methylamide;
6-(4-Imidazol-1-ylmethyl-piperidin-1-ylmethyl)-2-(1 H-indazol-4-yl)-4-morpholin-4-
yl-thieno[3,2-d}pyrimidine;
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W@Rs0k@BN- 6- yl met hyl ] -

3, 2-d] pyri m di ne;
{I-12-(1 H1ndazol -4-yl)-4-norpholin-4-yl-thieno[ 3, 2-d]

p| peri di n-4-yl }-(3-net hanesul fonyl - propyl ) - mret hyl -am n

2)(1& Baraad) 4911%3%%-{1-_\/&%31%“ Moy DR ORRAS imethyl-tidho(3,2-

g{ en-4-yl - thleno[32d]pyr|md|ne
/’?) [2(IH-IndazoI 4-yl)-4-mo f
2I=(d>H|-hdalzoy14 WhbdAoiahd-mpaidin-iidnathgl)A-merthplij=4-yl-thieno[3,2-
d }Bll |d| ne- 3-carboxylic acid methyl am de; (
ﬁ) MRS | | ndazol - 4-yl ) - 4-no f

{09 i(THAnFdzol- thﬂ?)‘m-hi’or%’h(ﬂl]nW[yl ﬂ‘ileﬁio @dyﬁymﬁlmﬂ ¢-ylmethyl)-
|

pi peri di ne- 3- car box c acid I amd
pﬁ)ﬁ(ldml':frb’l}alilé‘l analy| net hyl - pi per | d| n

y’f l_y[ltZW iﬁfiézog %12; 'rrﬁénﬁégllm 4 - tﬁleno[g‘%rcﬂp%ﬂmnﬁnﬁ ylmethyl]-
pietidin-4-yhacthdnod;- yl ) - 4- rmrphol in-4-yl- .
1@(@&#?4%@36?/;12? s rp%&?f%fwg-i I%S{sﬁ YTHPﬂm Smethyl]-4-
tki'iaidl-lie}‘l B aridfa-amyiphol i n-4-yl - th| eno[ 3 , 2-

yrim I ne;
2{(1 I‘{’Ichylll-Hiln@laazb4=yb)-§f(‘) methybpjpesdzim! 4hyethyBidemofrdolin-4-yl-

2- imd 6-yl met hyl : o v et !
GBS, Y1 Mt 1 - pperidin-3-yT) et hano

2ho!Veth ¢y -ihdizeRayH.- é’-(zdhféﬂfyﬂmpénfmﬁi%ﬂath}morpholm 4-yl-
pi peridin-4-yl} -ethanol
thlﬁlloi3@fdlpm’éizltﬂa-4 yl) - 4- nor phol i n-4-yl -t hi eno[ 3, 2-d] p

2SR 8 e el
ylmethyiptHiyiof 3 2-dipyrirhiddine)- 4- yI t hi eno[ 3, 2 d] pyri mi di ne;
144 [2- (VB Inglpzod- Y4 epphalinyfryyl-hiene 32 Hlpyrimidinsp agmeathylly
plé)_gﬁzﬂill)y‘l}43-'§ﬁeﬁo%r5ﬁ‘a}ﬁz%l;t hi eno[ 3, 2-d] pyri m di ne;
6H4(hH lrotlazol-Qtylmathyt) rypashzin 4yliethyl )¢ 24 tHhiiradaod - 4yPi4et h
morp RS- 3 enol 3, 2-d]pyrimidine;
6-[4-(3H-Imidazol-4-ylmethyl)-piperazin-1-ylmethyl]-2-(1H-indazol-4-yl)-4-
morpholin-4-yl-thieno[ 3,2-d]pyrimidine;
2-(1H-Indazol-4-yl)-4-morpholin-4-yl-6-((2S,6R)-2,4,6-trimethyl-piperazin-1-
ylmethyl)-thieno[3,2-d]pyrimidine;
{4-[2-(1H-Indazol-4-yl)-4-morpholin-4-yl-thieno[ 3,2-d]pyrimidin-6-ylmethyl]-1-

methanesulfonyl-piperazin-2-yl}-methanol; and

- 2-(1H-Indazol-4-yl)-6-(4-methanesulfonyl-3-methoxymethyl-piperazin-1-ylmethyl)-

4-morpholin-4-yl-thieno[3,2-d]pyrimidine;

PCT/GB2005/004129
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WO 3ogrodjopyri m di n- 6-yl et hyl ] -

yl met hyl ) -thi eno[ 3, 2-d] pyri m di ne; 1-
{4-[2-(1H 1 ndazol -4-yl)-4-nof holin-4-yl-thieno

pi perazin-1-yl}-3-phenoxy- propan-2-ol;

6-[4- (I H 1 m dazol - 2-yl net hylo)s-pi perazin-1-yl methyl]-2-
(I Hindazol - 4-yl)-4- nof

hol i n-4-yl -t hi eno[ 3, 2-d] pyri m di ne;
a{(?:l? Eg{é p(hgﬁhzic:@w@a;l I)acéepvalumm lo} tHRi dB6V @&ieAtidnad! PRt pburds.

i'ndazo
hol i n-4-yl -thi eno[3 2-d] pyri m di ne;
| ndaz - 4-mof _hol

5,26R) prgc%ss?? %%Lh rlxg %c%né]? uﬁd 35 diﬁ1¥ed n ciagm% whereinm is 1,
wﬂlémprbwésk cbpess] 3, 2- d] pyrl m dl ne;

{4-[2- (I H1ndazol -4-yl) -

hol i f@)4- y|tm@q1nge%{rt’pozmé]0§ﬁwlﬁﬂﬁ 6-yl met hyl ] -1 net hane
sul fonyl - pi perazin-2-yl} -nmethanol; and

2- (I H1ndazol - 4-yl)-6-(4-nmet hanesul fonyl - 3- met hoxynet h
yl - pi perazin-1-ylmethyl)- 4-nof

hol i n-4-yl -t hi eno[ 3, 2-d] pyri m di ne; and t he
pharmaceutically acceptabl e sal tR? of the

above- nenti oned fr &) conpounds. A process for
producing a conpound a® define claim1l wherein m
is 1, which process co es: | (a)|treating a compound
of formula (11): wherginA e as defined in
claimi1, with a boronic acid or Nestegl t hereof of
formula R3B(OR15)2 , in which R3 is as defined above
wirctiedahd Rl Gre s defined 1@ cldifh BIwkish a oorotib ecidwe egnemlnpfeof of

oget her t ron atgmto t
PRI I DA e T AR AR A LR Y Gt orGr-C
afk)E oPhB $9H GFoupk O@(lpﬂ)rﬁafoﬁle%&t w1tﬁ'&Q: H&Wﬁtbﬂﬁot\ﬂﬁch they are

résul ting conpound of fornula (II1): wherein A R and

aRached, aamnd@ﬂatm baroabig\ester gioup, larﬁhwnesﬁelcgbf 4 Bd nathlyst; and
tNl-lRA'ttS gre n R4 acme a{ZIIS defined in claim1,

PR EC FFE e g EEMRP U QLM BBRe " Yeduci ng agent; or (b)
treating a conpound of fornula (11) as defined above
wi th an am ne

wherein A, R? and R? are as defined above, with an amine of formula NHR‘R®
wherein R* and R® are as defined in claim 1, in the presence of a suitable reducing
agent; or

(b) treating a compound of formula (IT) as defined above with an amine
of formula NHR*R® wherein R and R’ are as defined above, in the presence of a

suitable reducing agent; and treating the resulting compound of formula (IV):

PCT/GB2005/004129
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of forrmula NHRARS wherein R4 and R5 are as defined
above, in the presence of a suitable reducing agent;

wa@pnaheu@mat i ng the resul ting conmpound of fornmul BCT/GB2005/004129

(I'V):wherein A, R2 , R4 and R5 are as defined above,
with a boronic acid or ester thereof of formula
R3B(OR15)2 , in which R3 i s!%s defined above and each
R15 is Hor G -C6 alkyl or the two groups ORL5 form
together with the boron atomto which they are
attached, a pinacol ato boronate ester group, in the
presence of a Pd catalyst. 6. A process for producing
a compound as defined in claiml1l wherein mis 0, which
process conprises treating a conpound of fornula
(XI'V): wherein A, R2 and are as defined in claim1l
and Wis a halo group selkcted fromBr and I, with an
am ne of fornula NHRARS ijn which R4 and R5 are as
defined in cldiq1 e Rresence of gnpall adi um
catalyst. 7. A pmosggg; ccofding to claim5 or 6 which
further conprisgs c ﬁ%{ the resulting conmpound of
formula (1) into a phar eutCtal |y acceptable salt
t hereof. 8. A pharmaceutical conposition which
conprises a pharnaceutically acceptable carrier or
ilue an act.i red a co
IR nRa AT B nareat ceir i ADSYE T berBnk MR Hief ot
o &frm&OR 1BIOR' 8) ninlwﬁl@E R sasi e fifledBove dn@Etach Al e CRIC,

the human or ani mg bOdégi% therapy. 10. Use of a
atkyhpioitia dva grayes QRedfqrm glings with ﬁleth?@fhﬁﬁ@ftad’flwlbthé? age

[ r i ng
ool bl 5 phiofflcBy Brofp T EpRLenfl BEL L adhie
associated with PB klnase 11. UBe according to claim
10 wherein the disease or disorder is selected from
cancer, immune di sorders, cardiovascul ar di sease,
6Vi T alA hBE&S thiQodddhld ABMBSR s H@ﬁ@éathcmqwﬂ&&mﬁ is 0,
di sorders and neurological disorders. 12. A nmethod of
vihieleproerys aomipuseadrsatong alcaopaiwd offorgivky(XIVOm abnor nal
cell growth, function or behaviour associated with PD
ki nase, which nethod conprises adnministering to a
patient in nee% thereof a c®fpound as defined in claim
1.

~N

W Al/k
N/

R3

wherein A, R?and R? are as defined in claim 1 and W is a halo group selected from
Br and I, with an amine of formula NHR*R® in which R* and R’ are as defined in

claim 1, in the presence of a palladium catalyst.

7. A process according to claim 5 or 6 which further comprises converting the

resulting compound of formula (I) into a pharmaceutically acceptable salt thereof.
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13. A nmethod according to claim12 wherein the di sease
or disorder is selected fromthe group consisting of
W@ 2006046031 nune di sorders, cardiovascul ar di SEBSEGB2005/004129
viral infection, inflanmmation, netabolisnm endocrine
di sorders and neur ol ogi cal Hﬁsorders.

8. A pharmaceutical composition which comprises a pharmaceutically
acceptable carrier or diluent and, as an active ingredient, a compound as claimed in

any one of claims 1 to 4.

9. A compound as defined in claim 1 for use in a method of treatment of the

human or animal body by therapy.

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

behaviour associated with PI3 kinase.

11.  Use according to claim 10 wherein the disease or disorder is selected from
cancer, immune disorders, cardiovascular disease, viral infection, inflammation,

metabolism/endocrine disorders and neurological disorders.

12. 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 claim 1.

13. A method according to claim 12 wherein the disease or disorder is selected
from the group consisting of cancer, immune disorders, cardiovascular disease, viral

infection, inflammation, metabolism/endocrine disorders and neurological disorders.



