
WO 2007/122410PCT/G132007/001504 1 PYRIMIDINE DERIVATIVES
AS PI3K INHIBITORS Field of the Invention           The present invention
relates to pyrimidine derivatives and their use as 5inhibitors of
phosphatidylinositol 3-kinase (PI3K). Background to the Invention
Phosphatidylinositol (hereinafter abbreviated as "PI") is one of a number
of phospholipids found in cell membranes. In recent years it has become
clear that PI 10plays an important role in intracellular signal transduction.
In the late 1980s, a PI3 kinase (PI3K) was found to be an enzyme which
phosphorylates the 3-position of the inositol ring of phosphatidylinositol (D.
Whitman et al, 1988, Nature, 332, 664). PI3K was originally considered to
be a single enzyme, but it has now been clarified that a plurality of
subtypes are present in PI3K. Each subtype has its own  15 mechanism
for regulating activity. Three major classes of PI3Ks have been identified
on the basis of their in vitro substrate specificity (B.
Vanhaesebroeck,1997, Trend in Biol. Sci, 22, 267). Substrates for class I
PI31Cs are PI, PI 4-phosphate (PI4P) and PI 4,5-biphosphate (PI (4,5)P2)
Class I PI3Ks are further divided into two groups, class Ia and class Ib, in
terms of their activation mechanism. Class Ia P13 Ks include PI3K 20p1
10a, p11 O3 and p1105 subtypes, which transmit signals from tyrosine
lcinase- coupled receptors. Class lb PI3K includes a p1107 subtype
activated by a G protein- coupled receptor. PI and PI(4)P are !mown as
substrates for class II PI3Ks. Class II PI3Ks include PI3K C2a, C2j3 and
C27 subtypes, which are characterized by containing C2 domains at the C
terminus. The substrate for class III PI3Ks is PI only. 25In the PI3K
subtypes, the class Ia subtype has been most extensively investigated to
date. The three subtypes of class Ia are heterodirners of a catalytic 110
kDa subunit and regulatory subunits of 85 IcDa or 55 kDa. The regulatory
subunits contain SH2 domains and bind to tyrosine residues
phosphorylated by growth factor receptors with a tyrosine Icinase activity
or oncogene products, thereby 30inducing the PI3K activity of the p110
catalytic subunit which phosphorylates its lipid substrate. Thus, the class
Ia subtypes are considered to be associated with cell proliferation and
carcinogenesis, immune disorders and conditions involving inflammation
WO 2007/122410PCT/GB2007/001504 2      WO 01/083456 describes a
series of condensed heteroaryl derivatives which have activity as
inhibitors of P1y3 K and which suppress cancer cell growth. Summary 5It
has now been found that a novel class of fused pyrimidine compounds are
effective inhibitors of PI3K with drug-like physicochemical and
pharmacolcinetic properties. The compounds exhibit selectivity for class Ia
PI3ICs over class lb, in 



particular for the P1105 (delta) subtype. According to a first aspect, there
is provided a compound which is a 10thienopyrimidine of formula (la) or
(lb): 0 0 (la)(lb) R2N 2    R4 N-CH2- Rs 15R2 is H, halo or Ci-C6 alkyl; R3
is an indole group which is unsubstituted or substituted; R4 and R5 form,
together with the N atom to which they are attached, a group selected
from piperazine, piperidine and pyrrolirhne, which group is unsubstituted
or substituted by one or more groups selected from 01-06 allcyl, -S(0)2 R',
20(allc)q-NRIIR12, OX0 (=0), -allt-0R10 , -(allc)cHet, a heterocyclyl group
and -NRI3R14; or one of R4 and R5 is 0rC6 alkyl and the other is a
piperazine, piperirline or pyrrolidine group, which group is unsubstituted or
suhstituted; RI is H or C1-C6 alkyl which is unsubsidtuted;   RII and RI2
are each independently selected from H and 03-06 alkyl which is 25
unsubstituted, or RII and R12 together form, with the N atom to which they
are attached, a 5- or 6-membered saturated heterocyclic group;  WO
2007/122410PCT/GB2007/001504 R13 and R14 are each independently
selected from 01-Co alkyl, -S(0)2 R1, alk-OR1, - (alk)q-Ph and -(alk)q-Het;
Ph is phenyl; qis0 or 1; Het is a thiazole, imidazole, pyrrole, pyridine or
pyrimidine group, which group is unsubstituted or substituted; and aLk is
01-C6 alkylene; or a pharmaceutically acceptable salt thereof; with the
proviso that, in formula (Ia) only, when R2 is H and R? is unsubstituted
10indole, then -NR4R5 is other than (i)piperazine which is unsubstituted
or substituted 



by one substituent selected from methyl, -S(0)2 Me and -CH2CH2OH; and
(ii) piperidine which is substituted by one substiment selected from -NMe2,
-N(Me)(CH2CH20Me) and morpholirto.            According to a second
aspect, there is provided a compound which is a 15th ienopyri mid ine of
formula (La'): (la')N  wherein R1 is a group of formula: R 4 R6 N-CH2
20R2 is halo or C1-05 alkyl; R3 is an indole group which is unsubstituted
or substituted; R4 and R5 form, together with the N atom to which they are
attached, a group selected from piperazine, piperidine and pyrrolidine,
which group is unsubstituted or substituted by one or more groups
selected from 01-C6 allcyl, -S(0)2 R1, -S(0)2- 25(alk)q-NR'IR12,
oxo-alk-0R10 , -(alk)q-Het, a heterocyclyl group and _NRise ; or one of R4
and R5 is C1-C6 alkyl and the other is a piperazine, piperidine or
pyrrolidine group, which group is unsubstituted or substituted;  WO
2007/122410PCT/G82007/001504 4 R1 is H or C1-C6 alkyl which is
unsubstituted; R11 and R12 are each independently selected from H and
Cr-C6 allcyl which is unsubstituted, or R13 and R12 together form, with
the N atom to which they are attached, a 5- or 6-membered saturated
heterocyclic group; 5R13 and R14 are each independently selected from
CI-C6 allcyl, -S(0)2 R1, alk-0R10, - (alk)q-Ph and -(allc)rHet; Ph is phenyl;
q is 0 or 1;     Het is a thiazole, imidazole, pyrrole, pyridine or pyrimidine
group, which group is 10unsubstituted or substituted; and alk is C1-06
allcylene; or a pharmaceutically acceptable salt thereof.       According to a
third aspect, there is provided a compound which is a thienopyrimid Me is
of formula (la"): 0 15  



R3  wherein R1 is a group of formula: R4 5-' N-CH2- R R2 is H, halo or
C1-C6 alkyl 20 R3 is an indole group which is substituted;  R4 and R5
foim, together with the N atom to which they are attached, a group
selected from piperazine, piperidine and pyrrolidine, which group is
unsubstituted or substituted by one or more groups selected from C1-C6
allcyl, -S(0)2 R1, -S(0)2- (allc),i-NRI1R32, oxo (-0), -alk-0R10 , -(alk)q-Het,
a heterocyclyl group and -NR 13R14; 25or one of R4 and le is C1-C6 alkyl
and the other is a piperazine, piperidine or pyrrolidine group, which group
is unsubstituted or substituted; R1 is H or CI-06 alkyl which is
unsubstituted;  WO 2007/122410PCT/GB2007/001504 5 R.11 and R12
are each independently selected from H and C1-C6 allcyl which is
1insubstituted, or R" and R12together form, with the N atom to which they
are attached, a 5- or 6-membered saturated heterocyclic group;    R13
and R'4 areeach independently selected from C1-C6 alkyl, -S(0)2 R1,
alk-OR1, - 5(alk)q-Ph and -(allc.)q-Het; Ph is phenyl; q is 0 or 1; He is a
thiazole, imidazole, pyrrole, pyridine or pyrimidine group, which group is
unsubstituted or substituted; and 10alk is Ci-C6 alkylene; or a
pharmaceutically acceptable salt thereof.        According to a fourth
aspect, there is provided a compound which is a thie opyrimidine is of
formula (Ia"'): 0  15 wherein R1 is a group of formula: 



R4 Rs N-CH2- R2 is H; 20 R3 is an unsubstituted indole group; R4 and
R.5 form, together with the N atom to which they are attached, a group
selected from: piperazine which is substituted by -S(0)2-(alk)q-NR'1R12,
C2-06 alicYl, oxo (=0), -(alk)q-Het, a heterocycly1 group or -NR13R14
25piperidine which is unsubstituted or substituted by -S(0)2 B], -S(0)2-
(alk)q-NR11R12, C1-C6 allcyl, oxo (-0), -alk-OR1 , -(alk)q-Het or a
heterocyclyl group;  WO 2007/122410PCT/G132007/001504 6 -
PYrrolidine which is unsubstituted or substituted by -S(0)2 Ril ,
(anc)q-NRDR12, 01-C6 allcyl, oxo (-0),-(alk)q-Het, a heterocyclyl group or
-NRI3R14    or one of R4 and R3 is 01-C6 alkyl and the other is a
piperazine, piperidine or 5pyrrolidine group, which group is unsubstituted
or substituted; RI is H or C1-C6 allcyl which is linsubstituted; R11 and Ri2
are each independently selected from H and C1-05 alkyl which is
unsubstituted, or R11 and R'2 togetherforin, with the N atom to which they
are attached, a 5- or 6-membered saturated heterocyclic group; 10R13
and R14 are each independently selected from C1-06, allcyl, -S(0)2 R1,
alk-OR1, (a1k)q-Ph and -(alk)q-Het; Ph is phenyl; q is 0 or 1; Het is a
thiazole, inaidazole, pyrrole, pyridine or pyrimidine group, which group is
15unsubstituted or substituted; and alk is 01-C6 alkylene; or a
pharmaceutically acceptable salt thereof; with the proviso that the
thienopyrimidine is not selected from ( 1 -[2-0in  -4-yl-thieno
[3,2-d]pyrimidin-6-ylmethyll- 20
piperidin-4-y11-(2-methoxy-ethy1)-methyl-amine;
2-{4-[2-(1H-Indol-4-y1)-4-morpholin-4-yl-thi
eno[3,2-d]pyrimidin-6-ylmethylk piperazin-1-y1}-ethanol; and
{1-[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]- 



piperidin-4-y1}-dimethyl-amine. 25According to a fifth aspect, there is
provided a compound which is a th enopyrimidine of formula (Ib'):   7
wherein R1 is a group of formula: 4 R N- CH2 R5 R2 is H, halo or C1-C6
alkyl R3 is an indole group which is unsubstituted or substituted; R4 and
R5 fotin, together with the N atom to which they are attached, a group
selected from piperazine, piperidine and pyrrolidine, which group is
unsubstituted or substituted by -S(0)2 K10, -S(0)2-(alk)q-NR11R12, CI-Cs
alkyl, oxo (=0), -alk-OR1 , -(allc)q-Het, a heterocycly1 group or -NR13R14;
or one of R4 and R5 is C1-C6 alkyl and the other is a piperazine,
piperidine or pyrrolidine group, which group is unsubstituted or
substituted; R1 is H or CI-C6 alkyl which is unsubstituted; R11 and R12
are each independently selected from H and C1-C6 allcyl which is
unsubstituted, or R11 and R12 together form, with the N atom to which
they are attached, a 5- or 6-membered saturated heterocyclic group; R13
and R14 are each independently selected from CI-C6 alkyl, -S(0)2 R1,
alk-OR13, - (alk)q-Ph and -(alk)q-Het; Ph is phenyl; q is 0 or 1; Het is a
thiazole, imidazole, pyrrole, pyridine or pyrimidine group, which group is
imsubstituted or substituted; and  alk is C1-C6 allcylene; or a
pharmaceutically acceptable salt thereof       According to a sixth aspect,
there is provided a compound which is selected from:
2-0H-Indol-4-y1)-4-morpholin-4-y1-644-(3-morpholin-4-yl-propane-l-sulfon
y1)- piperazin-l-ylmethyll-thieno[3,2-d]pyrimidine;
(3-{442-(1H-Lndo1-4-y1)-4-morpholin-4-yl-thieno[3,2-clipyrimidin-6-ylmeth
yl]- piperazine-1-sulfony1}-propy1)-dimethyl-amine;
2-(1H-Indo1-4-y1)-6-(4-methyl-piperazin-l-ylmethyl)-4-morpholin-4-yl-thien
o[2,3- djpyrimidine;
2-(1H-Indol-4-y1)-6-(4-methanesulfonyl-piperazin-l-ylmethyl)-4-naorpholin-
4-ylthieno[2,3-d]pyrimidine; 



2-(7-Methyl-1H-indo1-4-y1)-6-(4-methy1-piperaz1n-1-ylinethyl)-4-morpholi
n-4-ylthieno[3,2-d]pyrimidine;
2-0H-hadol-4-y1)-7-metirty1-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholi
n-4-ylthieno[3,2-d]pyrimidine;  7a B enzyl- { 1
-[2-(1H-indo1-4-y1)-4-morpholin-4-y1-thieno[3,2-d]pyrimidine-6-ylmethylipi
peridin-4-y11-(2-methoxy-erhyl)-amhie; 2-(6-Methoxy-1
H-indo1-4-y1)-6-(4-methyl-piperazin- 1
-ylmerhyl)-4-morpholin-4-ylthieno[3,2-d]pyrimidine; 1 -(2-hydroxy-
ethyl)-4-[2-(11-(1-innol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine6-yl
methylkpiperazin-2-one; 2-(1
H-Indo1-4-y1)-4-morphohn-4-y1-6-(4-thiazol-4-ylmethyl-piperazin- 1
-ylmethyl)-thieno [3,2-d]pyrimidine;
6-[4-(1H-Imidazo1-2-y1methyl)-pipera7in-1 -ylmethyl]
-2-(1H-indo1-4-y1)-4- morpholin-4-yl-thieno [3,2-d]pyrianidine;
H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmerhyl-piperidin-l-yhnethy
l)- thieno[3,2-d]pyrinaidine;
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrimidin-2-yl-piperazin-1-yhmet
hyl)- thieno[3 ,2-d]pyrimidine; 1
'42-(1H-Ludo1-4-y1)-4-morpholin-4-yl-thieno [3,2- d]pyrimiclin-6-ylmethylk
[ 1 ,41bipiperidiny1; 2-0 H-indol-4-y1)-644-(1
-methyl-1H-imidazol-2-ylictethyl)-piperazin-1 -y1methyl] -4-
morpholin-4-yl-thieno [3,2-d]pyrimidine; [2-(1H-indo1-4-y1)-4-morphol
in-4-yl-thieno [3 ,2-d]pyrimidin-6-ylmethy1]-(1-
methanesulphonyl-piperidin-4-y1)-methyl-amine; N- { 1 42-( 1
H-Indo1-4-y1)-4-morpholin-4-yl-thieno [3 ,2--d]pyrimidin-6-ylmethyl]
pyrrolidin-3 -y1) -N-methyl-methanesu1fonamide; { 1- [2-(1
H-Indo1-4-y1)-4-morpholin4-yl-thieno[3 ,2-dipyrimidin-6-ylmethyl]
piperidin4-y1}-(2-raethoxy-erhyl)-th  azol-2-ylmerhyl-amine; N- 142-(1
H-Indo1-4-y1)-4-atorpholin-4-yl-thieno [3 ,2-d]pyrimi  din-6-ylmethyl] -
pyrrolidin-2-ylmerhyl} -N-methyl-methanesulforiamide;
2-(2-Methy1-1H-indol-4-y1)-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin
-4-ylthieno[3 ,2-d]pyrimidine;
2-(6-F1uoro-1H-indo1-4-y1)-6-(4-methy1-pipera7in-1-ylmethy1)-4-morph0l
in-4-y1thieno [3,2-d]pyrimidine; 446-(4-Methyl-piperazin-1
-ylmethyl)-4-morpholin-4-yl-thieno[3,2-dlpyrimidin-2-y1] - 1
H-indole-6-earbonitrile;  7b
[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-cUpyriraidin-6-ylmethyl]-(1
methanesuLfonyl-pyn-olidin-3-y1)-methyl-amine;
4-(4-Morpholin-4-y1-6-piperazinThylmethyl-thieno[3,2-d]pyrimidin-2-y1)-1
H-indole6-sulfonic acid dimethylamide; 4-
[6-(4-Cyclopropylmethyl-piperazin- 1
-ylniethy1)-4-rnorpholin-4-yl-tbieno[3,2- d]pyriraidi
n-2-y11-1H-indole-6-sulfonic acid dimethylamide; 2- {4-
[2-(6-Dbinethylsuffamoy1-1H-indo1-4-y1)-4-morpholin-4-yl-thieno
[3,2-d]pyrimidin-6-ylmethylkpiperazin- 1 -yll-isobutyramide; 4-
{4-Morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-1-ylmethyll-thieno
[3,2- d]pyrimidin-2-y1) -1H-indole-6-suffonic acid dimethylainide;
4-Morpholin-4-y1-6-piperazin- 1-ylmethy1-2-(6-trifluoromethyl-
1H-indo14-y1)- thieno [3 ,2-d]pyrimidine; 6-(4-Cyc1opropylmethyl-pipera 1
-ylmethyl)-4-morpholin-4-y1-2-(6-trifluoro-
methy1-1H-indo1-4-y1)-thieno[3,2-d]pyrimidine; 2-
(444-Morpholin-4-y1-2-(6-trifluoromethy1-1H-indo1-4-y1)-thieno
[3,2-d]pyri-midin6-ylmethyl] tiperazin-1-y1)-isobutyramide;
4-Morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethyl)-piperazin-1-ylraethyli-2-(6-triflu
oromethyl-1H-indol-4-y1)-thieno [3 ,2-d]pyrimidine;
4-Morpholin-4-y1-6-piperazin- 1
-ylraethy1-2-(2-trifluoromethy1-1H-indo1-4-y1)- thieno [3 ,2-dbyrimidinc; 2-
(444-Morpholin-4-y1-2-(2-trifuoromethy1-1H-indo1-4-y1)-thieno[3,2-d]pyri
midin6-ylmethylkpiperazin-1-yll-isobutyramide;
6-(4-Cyclopropylmethyl-piperazin-l-y1methyl)-4-morpholin-4-y1-2-(2-trifluo
romethy1-1H-indo1-4-y1)-thieno[3,2-d]pyrimidine; 



4-Morpholin-4-y1-6- [4-(2,2,2-trifluoro-ethyl)-piperazin- 1
-ylmethy1]-2-(2-trifluoromethy1-1H-indo1-4-y1)-thieno [3,2-d]pyrimidine;
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazdn-1-yl
me ylthieno[3,2-d]pyrimidine;
6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(6-metlaanesulfonyl-1H-in
dol-4-34)- 4-morpholin-4-yl-thieno[3 ,2-d]pyrimidine; 2-
{442-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3
,2-d]pyrirnidin6-ylmethylkpiperazin-1-y1}-isobutyramide;
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpho1in-4-y1-644-(2,2,2-triftuo
roethyl)piperazin-1 -ylmetlaylkthieno [3 ,2-d]pyrimidin e; 2- {4-
[2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidiri-6-
y1methylkpipera 7in-1-yll-isobutyramide;
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-pip
erazin-lylmethylkthi  eno [3 ,2-d]pyrimidine;
6-(4-Cyc1opropylmethy1-piperazin-1 -ylmethyl)-2-(5
-fluoro-1H-indo1-4-yI)-4- morpholin-4-yl-thieno [3 ,2-d]pyrimidine;
4-(4-Morpholin-4-y1-6-piperazin- 1 -ylmethyl-thieno
[3,2-d]pyrimidin-2-yI)-1H-indoIe6-carboxylic acid amide; 4- { 64441
-Carbamoy1-1 -methyl-ethyl)-piperazin-1
-ylinethy1]-4-morpholin-4-ylthieno[3,2-d]pyrimidin-2-y11-1H-indole-6-carbo
xylic acid amide; 4-
{4-Moipholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-1 -ylmethylkthieno
[3 ,2- d]pyriraidin-2-y1}-1H-indole-6-carboxylic acid amide;
416-(4-CyclopropylmethyLpiperazin-1-ylinethyl)-4-morpholin-4-yl-Mieno
[3,2- d]pyrimidin-2-y11-1H-indole-6-carboxylic acid amide; 4-
{4-Morpholin-4-y1-644-(2,2,2-trilluoro-ethyl)-piperazin- hylmethylFthi eno
[3 ,2- d]pyrimidin-2-y1) -1 H-indole-2-carbonitrile; 2- {4-
[2(2-Cyano-1H-indo1-4-y1)-4-morpholin-4-y1-thieno [3 ,2-d]pyrimidin-6-
ylmethyli-piperazin-1 -y1 -isobutyramid e;
446-(4-Cyclopropylmethyl-piperazin-1 -ylinethy0-4-morpholin-4-yl-thieno
[3,2- d]pyrimidin-2-y1]-1H-indole-2-earbonirrile; 4- {4-Morpho1in-4-y1-6-
[4-(2,2,2-tri fluoro-ethyl)-piperazin-1 -ylmethyll-thieno [3,2-
d]pyrimidin-2-y11-1H-indole-6-earbonitrile;
446-(4-Cyclopropylmethyl-piperazin-1 -yirnethyl)-4-morpholin-4-yl-thieno
[3,2- d]pyrimidin-2-y11-1H-indole-6-carbonitrile;
6-(4-Cyclopropylmethyl-pip eiazin- 1 -yLm ethyl)-2-(6-19
uoro-1H-indo1-4-y1)-4- morpholin-4-yl-thieno[3 ,2-d]pyrimidine;
2-(6-Fluoro-1H-indo1-4-yI)-4-morpholin-4-y1-6- [4:(2,2,2
-trifluoro-ethyl)-Piperazin- - ylmethyl] -titian [3,2-d]pyrimidine; 2-(6-Fluoro-
1H-indo1-4-y1)-4-morpholin-4-y1-6-p iperazin- 1 -ylmethyl-thieno [3,2-
d]pyrimidine;  7d
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazia-1-ylmethyl-thien
o[3,2- d}pyrimidine; 4-(4-Morpho1i n-4-y1-6-piperazin-1-y1Methyl-thieno [3
,2-d]pyrimidin-2-y1)- 1H-indole6-carb ladle ;
4-[6-(4-Isopropyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno [3
,2-d]pyrimidin-2- yl] -1H-indole-6-carbonitrile;
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperidin-1-ylm
ethylthieno [3 ,2-d]pyrimidbae;
2-(6-Methauesulfony1-1H-indo1-4-y1)-644-(2-methoxy-ethyp-piperidin-1-yl
methyl]- 4-morpholin-4-yl-thieno[3,2-d]primidiue; 4- {
644-(2-Methoxy-ethyl)-piperidin1ylmethyl]-4-mo holin-4-yl-thieno[3,2-
dlpyrimidin-2-y1}-1H-indole-6-carbonitrile; 4- {
644-(2-Methoxy-ethyl)-piperidia-1-ylmethyl]-4-morpholin-4-yl-thieno{3,2-
dipyrimidin-2-y1}-1H-indole-6-sulfonic acid dimethylamide;
2-(6-Methanesulfony1-111-indol-4-y1)-4-morpholin-4-y1-6-piperazinThylm
ethylthieno[2,3-d]pyrimidiue;
2-(5-F1uoro-11-14ndo1-4-y1)-6[4-(2-methoxy-ethyl)-piperidirt-1-371methyl
]-4- morpholin-4-yl-thieno[3,2-d]pyrinaidine; 4- {
644-(2-Methoxy-ethyl)-piperidin-l-y1methy1l-4-morpho1in-4-yl-thieno [3,2-
-111-indo1e-2-carbonitri1e;
446-(4-Methyl-piperazinThylmethyl)-4-morpholin-4-34-thieno[3,2-dbyrimidi
n-2-y11- 1H-indole-6-carboxylic acid dimethylamide; 2-
{442-(6-Cyano-1H-indo1-4-y1)-4-morpho1in-4-y1-thieno [3 ,2- di
pyrimidin-6- yl m  ethy1}-piperazin-1-y1 -isobutyramide; 



2- {4-[2-(6-Fluoro-1
H-indo1-4-y1)-4-morpholin-4-y1-thieno[3,2-d]pyrimidin-6- ylmethyThpip
erazin-1 -y1) -isobutyramide;
2-(6-Fluoro-1H-indo1-4-y1)-4-Morpholin-4-y1-6-piperidin- 1
-ylmethyl-tbieno[3,2- d]pyrimidine;
2-(6-Fluoro-1H-indo1-4-y1)-6-[4-(2-methoxy-ethyl)-piPeridin-1-ylmethyl]-4-
motphonn-4-yl-thieno [3 ,2-d]pyrimicline;
4-(4-Morpholin-4-y1-6-piperidin-1-ylmethyl-thieno
[3,2-6]pyrUnidin-2-y1)-1H-indole6-carbonitrile;  7e
2-(6-Fluoro-1H-indo1411)-4-morpho1in-4-y1-6-piperazin-1-ylmethyl-thieno
[2,3- d]pyrimidine; 2-
{442-(6-Fluoro-1H-indo1-4-y1)-4-mOrpholin-4-y1-thieno[3,2-cl]pyrimidin-6-
ylmethylkiperazin-1-yll -N-methyl-isobutyramide;
2-(6-Fluoro-1H-indo1-4-y1)-6-[4-(2-methoxy-ethyl)-piperidin-1-ylmethyl]-7-
metlayl4-morpholin-4-yl-thieno [3 ,2-d]pyrimidine; 4- {
644-(2-Methoxy-ethyl)-Piperidin-1-ylmethyl)-7-methyl-4-morpholin4-ylthien
o[3,2-d]pyrimidin-2-y1} -1H-indole-6-carbonitrile; 2- {4-
[2-(6-Fluoro-1H-indo1-4-y1)-7-methy1-4-morpholin-4-yl-thieno
[3,2-d]pyrirnidin6-ylmethylkpiperazin- 1 -yll-isobutyramide;
2-(6-Methanesulfony1-1H-indo1-4-y1)-644-(2-methoxy-ethyl)-piperidin-1-yl
methyl]- 7-methyl-4-morpholin-4-yl-thieno [3 ,2-d]pyrimidine; 2-
{442-(6-Cyano-1H-indo1-4-y1)-7-methy1-4-morpholin-4-yl-thieno
[3,2-d]pyrimidin6-ylmethylkpiperazin- 1-y1} -isobutyramide; 2-
(442-(6-Methanesulfony1-1H-indo1-4-y1)-7-methyl-4-morpholin-4-yl-thien
o[3,2- d]pyrimidia-6-ylmethylkpipem7in-1-y1} -isobutyramide; 2- (4-
[2-(1H-Indo1-4-y1)-4-mmpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethylk
piperazin- 1 -y1} -2-methyl- 1-pyrrolidin- 1-yl-propan-1 -one;
Cyclopropylinethyl- (1-[2-(1H-indo1-4-y1) 4-morphol n-4-yl-thieno [3
,2-d]pyrimi din6-ylmethyl] -piperidin-4-y1} -(2-methoxy-ethyl)-amine;
2-(1H-Indo1-4-y1)-6-(4-isopropyl-piperazinThylmethyl)-4-morpholin4y1-thi
eno[3,2- d]pyrimidine; 2-(1H-Indo1-4-y1)-6-(4-isopropyl-piperazin- 1
-ylmethyl)-4-morpholin-4-yl-thieno [2,3 - d]pyrimidine; 6-
[4-(2-Methoxy-ethyl)-piperidin-1 -ylmethyl]
-4-morpholin-4-y1-2-(6-trifluoromethyl1H-indol-4-y1)-thieno [3
,2-dlpyrimidine;
2-(1H-Indo1-4-y1)-4-morpholinL4-y1-6-piperazin-1-ylrnethyl-thieno[2,3-d]P
yrimidine; 4-Morpholin-4-y1-6-piperazin- 1
-ylmethy1-2-(6-trifluoromethyl-1H-indo1-4-y1)- thieno[2,3-cl]pyrimidine; 2-
{442-(1 H-Indo1-411)-4-morpholin-4-34-thieno [2,3
-d]pyrimidin-6-ylmethyl)- piperazin-1-yll -ethanol;
446-(44sopropyl-piperazin- 1 -ylmethyl)-4-morpholin-4-yl-thieno
[2,3-d]pyrimi din-2- y1]-1H-indole-6-carbonitrile;  7f
4-(4-Morpholin-4-y1-6-piperazin- 1 -ylmethyl-thieno
[2,3-d]pyriraidin-2-y1)-1H-indole6-carbmitrile;
4-(4-Morpholin4-y1-6-piperidin-1-yhnethyl-thieno [3,2-d]pyrimi diia-2-y1)-
1H-indole6-carboxylic acid amide; 4-(4-Morpholin-4-y1-6-piperidin-1
-ylmethyl-thieno [3 ,2-d]pyrimidin-2-y1)-1H-indole6-sulfonic acid
dimethylamide; 4- { 644-(2-Methoxy-ethyl)-piperidin- 1
-ylmethy1]4-morpholin-4-yl-thieno [3,2- d]pyriraidin-2-y1)
-1H-indole-6-carboxylic acid amide;
4-(4-Morpholin-4-y1-6-piperazin-l-ylmethyl-thieno [2,3-d] pyrimi din-2-y1)-
1R-indole6-siilfonic acid dimethylamide; 4-(4-Morpholin-4-y1-6-piperazin-
1-ylmethyl-thieno [2,3-d]pyrimidin-2-y1)- 1H-indole6-carboxylic acid
amide; 2-
(442-(6-Methanesulfony1-1H-indo1-4-y1)-4-iatorpholin-4-yl-thieno
[3,2-d]pyrimidin6-ylmethylkpiperazin- 1-y1 -N-methyl-isobutyramide;
2-(5-Fluoro-1H-hadol-4-y1)-4-morpholin-4-y1-6-piperidin-1
-ylmethyl-thieno[3,2- d]pyrimidine;
4-(4-Morpholin-4-y1-6-piperidin-l-ylmethyl-thieno [3
,2-d]pyrimirlin-2-y1)-1H-indole2-carbouitrile;
4-16-[4-(2-Hydroxy-ethyl)-piperazin-l-ylmethyl]-4-morpholh-4-yl-thieno
[3,2- d]pyrimidin-2-y11-1 H-indole-6-carborthrile; 2- { 4-
[2-(6-Methanesiilfony1-1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3
,2-d]pyrimi din6-ylmethyll -pip erazin-1 -y1} -ethanol;  4- 6-
[4-(2-Hydroxy-1,1 -dimethyl-ethyl)-piperazin- 1 -ylme
yI]-4-morpholin-4-ylthieno [3,2-d]pyrimidin-2-y1}-1H-indole-6-carbonitrile;
2- {4- [2-(6-Fluoro-
1H-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimica-6-
ylmethylkpiperaziri-1 -y1} -2-methyl-propan- 1 -ol;
4-Morpholin-4-y1-6-piperidiii-1-ylmethyl-2-(2-trhatioromethyl-1H-indo1-4-y
1)- thieno [3,2-d]pyrimidine; 



6- [4-(2-Methoxy-ethyl)-piperidin-1
-ylmethy1]-4-morpholin-4-y1-2-(2-trifluoromethyl1H-indo1-4-y1)-thieno [3
,2-d]pyrinaidine; 4-Morpholin-4-y1-6-piperazin- I
-ylmethy1-2-(2-tifluoromethy1-1H-indo1-4-y1)- thieno[2,3-d]pyrimidine;  7g
4-Morpholin-4-y1-6-piperidin-
-ylmethy1-2-(6-trifluoromethyl-114-indol-4-y1)- thieno[3,2-d]pyrimidine;
2-(5-Fluoro-1H-indo1-4-y1)-4-morpliolin-4-y1-6-piperazin-
1-ylmethyl-thieno[2,3- d]pyriimicithe; 4-(4-Morpho1in4-y1-6-piperazin- 1
-ylm  ethyl-thieno [2,3 -d]pyrimidin-2-y1)-1H-indole2-carbonitrile;
4-(4-Morpholin-4-y1-6-piperazin-1-ylmethyl-thieno
[2,3-d]pyrimidin-2-y1)-1H-indole2-carboxylic acid amide, 1 -Butoxy-3 -
{442-(I H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-dbyrimidin-6- ylmethyl]
-piperazin- 1 -y1} -propan-2-ol;  6-(cis-3 ,5 -Dimethyl-piper
azinThylmethyl)-2-(6-fluor o-1H-indo1-4-y1)-4-morpholin-4- yl-thieno
[3,2-d]pyrimirline;  { 1 -
[2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin.-4-yl-thieno [3,2-d]pyrimi din-6-
ylmethyll-pyrrolidin-3-y1 -dimethyl-amine;
2-(6-Fluoro-1H-indo1-4-y1)-6-(3-methyl-pipem zin- 1
-ylmethyl)-4-morpholin-4-ylMien [3 ,2-djpyrimidine;  1
-[2-(6-Fluoro-1H-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-dbyrimidiri-6-ylme
tliy11- piperidin-4-ylamifle;
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrrolidin-l-yl-piperidin-
1 - ylmethyl)-thieno[3 ,2-d]pyrimidine;
{1-[2-(5-Fluoro-lll-indo1-4-y1)-4-morpholin-4-yl-thieno j 3 ,2-d]pyrimidin-6-
yimethyfl-piperiditi-4-yll -dimethyl-Prn ice;
{142-(6-Fluoro-1H-indo1-4-y1)-4-moipholin-4-yl-thi  eno[3 ,2-d]pyr* din-6-
ylmethylkpiperidin-4-y1}-dimethyl-amine; 2-
{442-(6-Fluoro-111-iudol-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimidin-6-
ylmethyll-piperazin-1-yll-N,N-dimethyl-isobutyramide;
{142-(6-Fluoro-1H-indo1-4-y6-4-morpholin-4-yl-thieno[3,2-d]pyritaidin-6-
ylmethyThpiperidin-3-yll-dimethyl-amine;
2-(6-Fluoro-1H-indol-4-y1)-6-((S)-3-isopropyl-pipera7in-1-ylmethyl)-4-morp
ho * 4- yi-t12ieno[3,2-d]pyrimidine; 2-(1H-Indo1-4-y1)
644-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-4-morpholin-4-ylthieno[3,2-db
yrimidine;  7h  3- {4-[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3
,2-d]pyrimidin-6-ylinethylipiperazin- 1 -yll-propan-1-ol; _ 3-
(442-(1H-Indol-4-y1)-4-morpholin4-yl-th  eno [3 ,2-d]pyrimidin-6-ylmethyl]
piperazin-1 -y1) -propionitrile; 2- { 4-
[2-(1H-Indo1-4-y1)-4-morpholin4-y1-thieno[3 ,27d3pyrimid in-6-y1methyl] -
piperazin-1 -y1} -acetamide; 1 -{ 442-(1H-Indo1-4-y1)-4-morpho
lin-4-yl-thieno [3 ,2-d]primidin-6-ylmethylk piperazin- 1 -y1} -propan-2-ol; 3
- {442-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno p ,2-d]pyrimid
in-6-ylmethylk piperazin-1 -y1} -propionaraide;
6-(4-Cyclobutylmethyl-piperazin-1-ylmethyl)-2-(1H-indo1-4-y1)
4-morpholin-4-ylthieno[3,2-d]pyrimidine; . N-Cyclopropy1-2-
{442-(1H-indo1-4-y1)-4-morphol in  -4-yl-thieno[3,2-d]pyrimidin-6-
ylmethylkpiperazin-1-y1}-acemmide;
6-[4-(2,6-Dich1oro-pyriclin-4-ylmethyl)-piperP7M-1-ylmethyl]-2-(1H-indol-4
--y1)-4- morpholin-4-yl-thieno [3 ,2-d]pyrimidine;
2-(1H-Indol-4-y1)-4-morpholin-4-y1-6-(4-propyl-piperazin-1-yhmethy1)-thie
no[3 ,2- d]pyrimidine;  1- {442-(1H-Indo1-4-y1)-4-morpholin-4-y1-thieno [3
,2-d]pyriraidin-6-ylmethylipiperazin-1-y11-3,3-dimethyl-butan-2-one;
2-(1H-Lndo1-4-y1)-6-(4-isobutyl-piperazin-1-ylmethy1)-4-morpholin-4-yl-th
ieno[3,2- d]pyrimidine;  2-
{442-(1H-Indo1-4-y1)4-morpholin-4-yl-thieno{3,2-d}pyrimidin-6-ylmethyllpi
perazin-1-y1} -ethyl amine;
Diethyl-(2-{442-(1H-indo1-4-y1)-4-morpholirl-4-y1-thieno
[3,2-d]pyrimidin-6- ylmethyll-piperazin-l-y1}-ethyl)-amine;
6-(4-Ethyl-piperath.-1-ylmethyl)-2-(1H-indol-4-y1)-4-morpholin-4-yl-thieno[
3 ,2- d]pyrimidine;
2-(1H-Indo1-4-y1)-6-(4-methyl-pipaidin-1-ylmethy1)-4-morpholin-4-yl-thien
o[3,2- d]pyrinildine;
2-(1H-Indo1-4-y1)-6-(3-methyl-piperidin-1-y1methyl)-4-morpholin-4-y1-thie
no[3,2- dipyrimidine;  



7 6-(3,5-Dimethyl-piperidinThylmethyl)-2-(1H-indol-4-y0 4-morphol -4-yl-
thieno [3 ,2-d]pyrimi dine;-    (2-Ethyl-piperi din-1
-ylmethyl)-2-(1H-indol-4-y1)-4-morpholin-4-yl-thieno [3 ,2- d]pyrimidine; { 1
-[2-(1H-Indo1-4-y1)-4-morpholin-4-yI-thieno [3 ,2 -d]pyrimidin-6-ylmethyl] -
pipericlin-3-yll -methanol; 2-(1 H-Indo1-4-y1)-6-(2-methyl-pipericiin- 1
-ylmethyl)-4-morphol-4-yl-thieno [3 ,2- d]pyrimidine;
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-[4-(3-piperidin- 1
-yl-propy1)-piperazin- 1 - ylmethyl] -thieno [3 ,2 -d]pyrimidine;
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmethyl-piperazin- 1
-ylmethyl)- thieno [3 ;2 -d]pyrimiciine; 4- {
442-(1H-Indo1-4-y1)-4-morpholin-4-y1 -thieno [3
,2-d]pyrimiclin-6-ylmethylk piperazin- 1-y1) -butyronitril e; 2
-(1H-Indo1-4-y1)-4 -morpholin-4-y1-6-pipericlin-1 -ylmethyl-thieno [3
;2-dipyrimidine; 2 41H-Indo1-4-y1)-6 - (2-methyl-pyrroli din-1
-ylmethyl)-4-morpholin4-yl-thieno [3 ,2- d]pyrimi  dine; 2-(
1H-Indo1-4-y1)-4-morpho lin-4-y1-6 -(4-pyriclin-2 -yl-piperazin-l-ylmethyl)-
thieno [3 ,2-d]pyrimidine; { 1 42-( 1H-Indo1-4-yI)-4-morpholin-4-yl-thieno [3
,2-d] pyrimidin-6-ylmethyl] - pyrrolid in  -3-y11 -methanol; 2-(1H-Indol 4 yl)
6 {4 [2 (1-methyl-pyrrolidin-2-y1)-ethyl]-piperazin- 1 -ylm ethyl} -4- morph
lin-4-yl-thi eno [3 ,2-d]pyrimidine; 2-( 1H-Indol
-4-y1)-4-morpholin-4-y1-644-(2-piperidinThyl- ethyl)-piperazin- 1 -
ylmethylkthieno [3 ,2-d]pyrimidine; 2 -(1 H-Indo1-4-y
0-4-morpholin-4-y1-6-[4-(2 -pyrro lidin-1 -yl-ethyl)-piperazin-1-
ylnaethyl]-thi eno [3 ,2-d]pyrimidine; 6-(4-Cyclopropylmedayl-piperazin-
1-y1 m ethyl)-2 -(1H-indo1-4-y1)-4-morpholin-4-y1 - thieno [3
,2-d]pyrimidine; 6-(cis-3,5-Dimethyl-piperazin- I -ylmethyl)-2-(1
H-indo1-4-y1)-4-morpholin-4-yl- thieno [3,2-d]pyrimidine; 6-(cis-3 ,5
-Dimethyl-piperazin- 1 -ylmethyl)-2 -fluoro-1H-indo1-4-y1)-4-morpholin-4-
yl-thieno [3 ,2-d]pyrimicline;  7j
{1-[2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-dipyrinaidin-6-
y/methyll-piperidin-4-y1}-methyl-amine; and
246-Fluoro-1H-indo1-4-y1)-6-((R)-3-isopropyl-piperazin-l-ylmethyl)-4-morp
holin-4- yl-thieno[3,2-d]pyrimidi2e; and the pharmaceutically acceptable
salts thereof       According to a seventh aspect, there is provided a
process for producing a compound as defined above, which process
comprises treating a compound of formula (lila or (Illb):  



wherein X, R2 and R3 are as defined above, with an anime of formula NH
R4 R5 in which R4 and R5 are as defined above, in the presence of a
suitable reducing agent.       According to an eighth aspect, there is
provided process for producing a compound as defined above, which
process comprises treating a compound of formula wherein R2, R4 and
R5 are defined above, with a boronic acid or ester thereof of formula
R3B(OR15)2 in which R3 is as defined above and each R15 is H or C1-
C6 alkyl or the two groups OR15 form, together with the boron atom to
which they are attached, a pinacolato boronate ester group, in the
presence of a Pd catalyst.       According to a ninth aspect, there is
provided a process for producing a pharmaceutically acceptable salt as
defined above, which process comprises treating a thienopyrimidine of
formula (la) or (Ib):  wherein RI, R2 and K2 are as defined above, with a
suitable acid in a suitable solvent.       According to a tenth aspect, there is
provided a pharmaceutical composition which comprises a
pharmaceutically acceptable carrier or diluent and, as an active ingredient,
a compound as defined above.       According to an eleventh aspect, there
is provided a compound as defined above for use in a method of
treatment of the human or animal body by therapy.       According to a
twelfth aspect, there is provided the use of a compound as defined above
in the manufacture of a medicament for treating a disease or disorder
arising from abnormal cell growth, function or behaviour.       According to
a thirteenth aspect, there is provided a process for producing a
pharmaceutical composition which process comprises combining a
compound as defined above with a pharmaceutically acceptable carrier.
According to a fourteenth aspect, there is provided a kit for treating a PI
3K-mediated condition, comprising: (a) a first pharmaceutical composition
comprising a compound as defined above; and (b) instructions for use.
According to a fifteenth aspect, there is provided a product comprising (a)
a compound as defined above; and (b) a compound having having activity
in the treatment of immune disorders, cardiovascular disease, viral
infection, inflammation, metabolism/endocrine disorders or neurological
disorders, the co-administration being separate, simultaneous or
sequential. Detailed description of the Invention       Compounds of
formulae Ia and lb are re&pisomers, i.e. they differ by the placement of
atom S in the thienopyrimidine. The two possible regioisomeric forms of
the ring systems encompassed by formulae Ia and Lb are: N \ IS N*1
thieno[3,2-d]pyrimidinethieno[2,3-c]pyrimidine  WO
2007/122410PCT/GB2007/001504 8       Compounds of the invention thus
include both regioisomers of each of the 4- morpholino thienopyriraidine
compounds of formulae (fa), (Ia'), (Ia"), (Ia'"), (Ib) and (lb'). As specified
herein, an allcyl group is a straight or branched chain saturated
5hydrocarbon radical which is unsubstituted or substituted. Typically it is
C1-C20 allcyl, for instance C1-C10 alkyl, such as C1-C6 allcyl. C1-C6
alkyl is typically CI-Ca alkyl. It may be, for example, methyl (Me, -CH3),
ethyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-propyl
(i-Pr, i-propyl, -CH(CH3)2), 1-butyl (n-Bu, n-butyl, -CH2CH2CH2CH3),
2-methyl-l-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2-butyl 10(s-Bu, s-butyl,
-CH(CH3)CH2CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CH3)3), 1- pentyl
(n-pentyl, -CH2CH2CH2CH2CH3), 2-pentyl (-CH(CH3)CH2CH2CH3),
3-pentyl (-CH(CH2CH3)2), 2-methyl-2-butyl (-C(CH3)2CH2CH3),
3-methyl-2-butyl (- CH(CH3)CH(CH3)2), 3-methyl-l-butyl
(-CH2CH2CH(CH3)2), 2-methyl-l-butyl (- CH2CH(CH3)CH2CH3), 1-hexyl
(-CH2CH2CH2CH2CH2CH3), 2-hexyl (- 15 CH(CH3)CH2CH2CH2CH3),
3-hexyl (-CH(CH2CH3)(CH2CH2CH3)), 2-methy1-2- pentyl
(-C(CH3)2CH2CH2CH3), 3-methy1-2-pentyl
(-CH(CH3)CH(CH3)CH2CF13), 4- methy1-2-pentyl
(-CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl (-C(CH3)(CH2CH3)2),
2-methyl-3-pentyl (-CH(CH2CH3)CH(CH3)2), 2,3-dimethy1-2-butyl (-
C(CH3)2CH(CH3)2), or 3,3-dimethy1-2-butyl (-CH(CH3)C(CH3)3 20When
an allcyl group is substituted it typically bears one or more substituents R2
selected from halogen, alkoxy, carbocyclyl, a 5- or 6-membered saturated
N-containing heterocyclic group as defined below, OH, SR, CN, nitro,
NR2, -COOR, - 



C(0)R, S(0)"R and -CONR2, wherein each R is H, unsubstituted allcyl or
C3-C10 cycloallcyl and m is 1 or 2. It is, for instance, a hydroxyalkyl
group, a haloalkyl group 25 or a group -alk-N(R4)(R5) wherein alk is an
allcylene chain and R4 and R5 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 0, which may be fined to a benzene ring and which is
unsubstituted or substituted. 30Typically R2 is selected from halogen,
alkoxy, carbocyclyl, a 5- or 6- membered saturated N-containing
heterocyclic group as defined below, OH, CN, NR2 , -COOR and
-CONR2, wherein each R is H or unsubstituted alkyl as defined above.
WO 2007/122410PCT/GB2007/001504 9 Substituted alicyl may be, for
instance, a halo alkyl group or a group -alk- N(R4)(1C5) wherein allc is an
alkylene chain and R4 and R5 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 5 and 0, which may be fused to a benzene ring and which is
unsubstituted or substituted. More typically it is a haloallcyl group or a
group -allc-N(R4)(R5) wherein alk is an allcylene chain and R4 and R5
loon, together with the N atom to which they are attached, a 5- or
6-membered saturated N-containing heterocyclic group as defmed above.
10An allcylene group is unsubstituted or substituted, straight or branched
chain saturated divalent hydrocarbon group. Typically it is CI-Cs allcylene,
for instance C1- 05 allcylene. Preferably it is C1-C4 allcylene, for example
02-04 allcylene, such as methylene, ethylene, i-propylene, n-propylene,
t-butylene, s-butylene or n-butylene. It may also be pentylene, hexylene,
heptylene, octylene and the various branched 15chain isomers thereof
When the alkylene group is substituted it is typically substituted by a group
R2 as defined above or by alkyl which is unsubstituted or substituted by a
group R2 as defined above. It may, for instance, be CI - C3 allcylene,
such as -CH2-, -CH2CH2, or -CH2C1-12CH2-. An alkenyl group is an
unsubstituted or substituted, straight or branched chain 20 hydrocarbon
radical having one or more double bonds Typically it is 02-C8 alkenyl, for
instance 02-Cs allcenyl, such as allyl, butenyl, butadienyl, pentenyl or
hexenyl. When the alkenyl group is substituted it is typically substituted by
a group R2 as defined above or by alkyl which is unsubstituted or
substituted by a group R2 as defined above. 25An alkynyl group is an
unsubstituted or substituted, straight or branched chain hydrocarbon
radical having one or more triple bonds. Typically it is C2-C8 alkynyl, for
instance 02-06 allcynyl, such as ethynyl, propynyl or butynyl When the
alkynyl group is substituted it is typically substituted by a group R2 as
defined above or by allcyl which is unsubstituted or substituted by a
group,11.2 as defined above. 30 A haloalkyl group is an alkyl group as
defined above, substituted by one or more halogen atoms. It can be a
perhaloalkyl group, for instance trifluoromethyl or perfiuorohexyl.  WO
2007/122410PCT/GB2007/001504 10 A halogen is chlorine, fluorine,
bromine or iodine. It is typically bromine or iodine.       An alkoxy group is
straight or branched chain. It is typically C)-C6 alkoxy, for instance C1-C4
alkoxy, such as methoxy, ethoxy, i-propoxy, n-propoxy, t-butoxy, n-
5butoxy or s-butoxy. It is unsubstituted or substituted, for instance by a
group R2 as 



defined above or by alkyl which is unsubstituted or substituted by a group
R2 as defined above. Typically it is substituted by carbocyclyl,
nriorpholino, OH, CN, NR2, -COOR or -CONR2, wherein each R is H or
unsubstituted alkyl as defined above. A. carbocyclyl group is a
non-aromatic saturated or unsaturated monocyclic 10 hydrocarbon ring,
typically having from 3 to 10 carbon atoms. It may be a C3-C8 cycloalkyl
group, or C5-Cl0cycloalkyl group, for instance cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. Alternatively it may be a
cycloalkenyl group, typically C4-C8 cycloalkenyl, for instance
cylcopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl,
cyclohepadienyl, cyclooctenyl or 15cyclooctadienyl. A carbocyclyl group
may be unsubstituted or substituted, for instance by a group R2 as
defined above or by alkyl which is unsubstituted or substituted by a group
R2 as defined above. Typically it is substituted by alkoxy, morpholino, OH,
CN, NR2, -COOR or -CONR2, wherein each R is H or unsubstituted allcyl
as defined above. 20A 5- or 6-membered saturated N-containing
heterocyclic group which includes 0 or 1 additional heteroatoms selected
from N, S and 0, which may be fused to a benzene ring and which is
unsubstituted or substituted is typically selected from morphoLine,
piperidine, piperazine, pyrrolidine, thiomorpholine, tetrahydroquinoline and
tetrahydroisoquinoline. 25When a 5- or 6-membered saturated
N-containing heterocyclic group as defined above is substituted it may be
substituted by a group R2 as defined above or by alkyl which is
unsubstituted or substituted by a group R2 as defined above. Typically it is
substituted by alkyl which is unsubstituted or substituted, alkoxy which is
unsubstituted or substituted, a second 5- or 6-membered saturated
N-containing 30 heterocyclic group as defined above, a 5- or 6-membered
N-containing heteroaryl group which is unsubstituted or substituted and
which may be fused to a benzene ring, -alk-OR, -C(0)NRR",
-alk-C(0)NR'R", -allc-N(R)C(0)R, -C(0)N(R)- allc-OR, -S(0)2-allc-NR'R",
-N(R)-alk-OR, -COOR, oxo (=0), OR, -N(R)S02R, -  WO
2007/122410PCT/GB2007/001504 11 SO2NR2, -802R" or -CO-alk-OR ,
wherein alk is an allcylene chain, R is H or alkyl, each of RI and R" is
independently B, allcyl or alkoxy, or RI and R" together form a 5- or
6-membered saturated N-containing heterocyclic group as defined above,
and' R"' is alkyl which is unsubstituted or substituted, for instance by NR2
or a 5- or 6- 5 membered saturated N-containing heterocyclic group as
defined above.       A 5-, 6- or 7-membered saturated heterocyclic group
which contains 1 or 2 heteroatoms selected from N, S and 0 and which is
unsubstituted or substituted is typically selected from tetrahydropyran,
tetrahydrothiopyran, tetrahydrofuran and tetrahydrothiofuran. 10When a
5-, 6- or 7-membered saturated heterocyclic group which contains 1 or 2
heteroatoms selected from N, S and 0 is substituted it may be substituted
by a group R2 as defined above or by alkyl which is unsubstituted or
substituted by a group R2 as defined above. Typically it is substituted by
one or more substituents selected from allcyl which is unsubstituted or
substituted, for instance by R2 as 15defined above, haloalkyl as defined
above, alkoxy as defined above which is unsubstituted or substituted,
halogen, hydroxy, CN, rite, amino, oxo (=0), and - NR'R" wherein each of
R' and R" is independently H or alkyl. Het is a thiazole, imidazole, pyrrole,
pyridine or pyrimidine group, which group is unsubstituted or substituted.
When substituted, Het may for instance be 20 substituted by a group R2
as specified above or by alkyl which is iinsubstituted or substituted by a
group R2 as defined above. In particular, Het is unsubstituted or
substituted by C1-05 alkyl. Examples of -(allc)q-Het include
-(CH2)m-pyridine, -(CH2)m-pyrimidine, - 



(CH2),n-pyrrole, -(CH2)",-irnidazole and -(CH2)m-thiazole, wherein rn is 0,
1, 2 or 3 25and wherein the pyridine, pyrimidine, pyrrole, irnidazole or
thiazole group is unsubstituted or substituted as defined above. The Het
group is bonded via any available ring carbon or heteroatom. Thus, for
instance, pyrimidine may be linked as pyrimidin-2-y1 or pyrimidin-4-yl.
Pyridine may be linked as pyridine-2-yl, pyridin-3- yl or pyridine-4-yl.
Pyrrole may be linked as pyrrol-r-yl, pyrrol-2-y1 or pyrrol-3-yl. 30Imidazole
may be linked as imidazol-l-yl, itnidazol-2-yl, itaidazol-3-yl, imidazol-4-y1
or imidazol-5-yl.       Examples of -S(0)2(a1-10q-NR1R12 include
-S(0)2-N(Me)2, -S(0)2-NTIMe, -S(0)2-(CH2).N1Ie2,-S(0)2-(CH2)mNHMe
and -S(0)2-(CH2)mNH2 wherein m is 0,  WO
2007/122410PCT/GB2007/001504 12 1, 2 or 3. Specific examples include
-S(0)2-(CH2)NMe2, -S(0)2-(CH2)2NMe2 and - S(0)2-(CH2)3NMe2
Furtherex-amples include    Examples of -alk -Ole include -CH2OH,
-CH20Me, -CH2CH20Me, -CH2CH2OH, -CH2CH2CH20Me and
-CH2CH2CH2OH. Examples of Heterocyclyl include piperidine, for
instance p neridin-l-yl, 10piperidin-2-yl, piperidin-3-y1 or piperidin-4-yl, in
particular piperidin-4-y1; morpholine; and pyrrolidine, for instance
pyrrolidin-2-y1 or pyrrolidin-3-yl, groups. In -S(0)2R10, RI is typically H,
methyl or propyl (either n-propyl or i-propyl). Examples of the -N'R4R5
moiety in compounds of the invention as defined above include the
following structures: 0 II Me-- rN\ 0  15 NN---(CH2fr-S- .7" IINN 0 wherein
m is 0, 1, 2 or 3, and each R is independently methyl or H, or the two
groups R form a morpholine ring with the N atom to which they are
attached. Further exa ,:ples of the -NR4R5 moiety include the following
structures:  



NH wherein m is 0, 1,2 or 3, and each R is methyl or H. R2 is H, halo or
C1- C6 alkyl. Typically it is H, F, Cl or Me. The indole group in the
definition of R3 is bonded to the pyrimidine ring of the 5 thienopyrimidine
nucleus via any available ring N or C atom. Thus it may be an indo1-1-yl,
indo1-2-yl, indo1-3-yl, indo1-4-yl, indo1-5-yl, indo1-6-yl, or indo1-7-y1
group.       The indole group is unsubstituted or substituted. If it is
substituted it may be substituted by one or more substituents selected
from: a group Z, wherein Z is 10 selected from H, -OR, -SR, CH2OR,
-CO2R, CF3, CF2OH, CH(CF3)0H, C(CF3)20H, - (CH2),OR,
-(CH2)qNR2, -C(0)N(R)2, -NR2, -N(R)C(0)R, -S(0),-,N(R)2, -0C(0)R,
OC(0)N(R)2, -N(R)S(0).,R, -NRC(0)N(R)2, CN, halogen and -NO2,
wherein each R is independently selected from H, C1-05 alkyl, C3 - C10
cycloallcyl and a 5- to 12- membered aryl or heteroaryl group, the group
being iinsubstituted or substituted, in is 151 or 2 and q is 0, 1 or 2; and
one or more substituents selected from halo, alkyl, allcenyl, alkynyl, CN,
NO2, OR, SR, NR2,C(0)R, SOR, 502R, SO2NR2, NRC(0)R and CO2R,
wherein each R is independently H or alkyl. Typically, if substituted, the
indole group is substituted by -OR, C1-C6alkyl,     halo, cyano, NH2 or an
oxo group, wherein R is H or CI-C6 allcyl. In particular the 20 indole group
may be substituted by -0Me, -0Et, OH, -CN, F or Cl.       Specific examples
of compounds of the invention include those listed in the following Table I:
WO 2007/122410PCT/G82007/001504 14 Table 1:  Compound No.
Structure Name 2 . '''N. S-----LN / iNN o.,S..."...--...."..N.")
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6- [4-(3-morpholin-4-yl-propane-1-
sulfonyI)-piperazin-1-ylmethy1]- thieno[3,2-d]pyrimidine 3 



0 C N cc,'N ,_ I.,-.1.,"_,,..CN C"--i o. N OrS cmz \ --N \
(3-{4-[2-(1H-Indol-4-y1)-4-morpholin4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyll-piperazine-1-sulfonyll - propyI)-dimethyl-amine 4 -'N) sa NH WI
2-(1H-Indo1-4-y1)-6-(4-methylpiperazinThylmethyl)-4-morpholin-4-
yl-thieno[2,3-d)pyrimidine 5 -..0, ""N-- I ce-TA' NS---ThcNH N)0 /  o 2-( I
H-Indo1-4-y1)-6-(4- methanesulfonyl-piperazin-1-ylmethyI)-
4-morpholin-4-yl-thieno[2,3-  d]pyrimidine 6   0 ....-.--.. ---....- N 



S,/-L.N      /1' (-N \ N-/110 / 2-(7-Methyl- I H-indo1-4-y1)-6-(4-
methyl-piperazin-1-ylmethyl)-4- morpholin-4-yl-thieno[3,2-dbyrimidine  WO
2007/122410PCT/GB2007/001504 15 7    0 ) --. --.--- N 3 \ N H I.
2-(1H-lndo1-4-y1)-7-methy1-6-(4- methyl-piperazinThylniethyl)-4-
morpholin-4-y1-thieno[3,2-d]pyrimidine        



8   0 / S N-1 ,N___ 0110 Benzyl-{142-(1H-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2- dlpyrimidine-6-y1methy1]-piperidin-4-
y1)-(2-methoxy-ethyl)-amine     0 , N-H 1101
2-(6-Methoxy-1H-indo1-4-y1)-6-(4- methyl-piperazin-1-ylmethyl)-4-
morpho1i_n-4-y1-thieno[3,2-d]pyridine      



10 H-0   0 i--..-- N 3-----C,N IN N10 1-(2-hydroxy- ethy 0-442-(1H-indo1-4-
yl)-4-morpholin-4-y1-thieno[3,2- d]pyrimidine-6-ylmethy1l-Piperazin-2- one



II 0    11    . 0 C) N 5------N 2-(1H-Indo1-4-y1)-4-morpho1in-4-y1-6-
(4-thiazol-4-ylmethyl-piperazin-1 -y1methyl)-thieno[3,2-d]Pyrimid111e
N--/ lpN-H          



WO 2007/122410PCT/GB2007/001504 16 12 \ iNS N-/ YN /\,.....)
644-(1H-Imidazol-2-ylmethyl)- piperazin-l-ylmethy1]-2-(1H-indol-4-
y1)-4-morpholin-4-yl-thieno[3,2- dlpyrimidine 13 , /0) `N) S Nis
2-(1H-Indo1-4-y1)-4-morpholin-4-)11-6-
(4-pyridin-2-ylmethyl-piperidin-Iylmethyl)-thieno[3,2-d]pyrimidine      4 S 



i _ N  2-(1H-Indo1-4-y1)4-morpholin-4-34-6- (4-pyrimidin-2-yl-1-1-
ylmethyl)-thieno[3,2-d]pyrimidine l'-[2-(1H-Indo1-4-y1)-4-morpholm-4-3/1-
thieno[3,2-d]pyrimidin-6-ylrnethy1l[1,4]bipiperidiny1   C) 0 CD N N-H N40
16  /N / \ NN-7 EN/ \ -9  S----is-N N 0  imidazo1-2-ylmethyl)-piperazin4-
ylmethy1]-4-morpholin-4-y1-thieno[3,2- dlpyrimidine  WO
2007/122410PCT/GB2007/001504 



17 17 R%/ -S-N 6\   0 ....,-.- N--- S-... / N \SO
[2-(1H-indo1-4-y1)-4-morpholin-4-ylthieno13,2-dlpyrimidin-6-ylmethyl]-(1-
methanesulphonyl-piperidin4-y1)- methyl-amine 18    0 ,---..               --.1'r.
S-... N- {1-[2-(1H-Indo1-4-y1)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidin-6-ylmethyl]
pyn-olidin-3-y1)-N-methylmethanesulfonamide   / N N-H IP  19    r-N N
----K2 p 



Ce'D N S- lb {142-(1H-Indo1-4-y1)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidin-6-
ylmethyllpiperidin-4-y11-(2-meth0xyethyl)-thiazol-2-ylmethyl-amine 20. \ N
0, r criS \  o ...'"N"-- S-N_ N--ry N-{1-[2-(1H-Indo1-4-y1)-4-morpholin-4
yl-thieno[3,2-d]pyrimidin-6-yhnethylipyrrolidin-2-ylmethyl)-N-methylmethan
esulfonamide 21 /    0 .,-.-.. ''N"---  STAN  as, N-ry 2(2-Methy1-I
El-indol-4-y1)-6-(4- methyl-piperazin-l-y)methyl)-4-
morpholin-4-yl-thieno[3,2-d)pyrimidi0  N    



WO 2007/122410PCT/GB2007/001504 18 22  0 C1 ) N
2-(6-Fluoro-1H-indo1-4-y1)-6-(4-methylpipera2in4-ylmethyl)4-morpholin-4-
yl-thieno[3,2-d]pyrimidine    N-H     II       446-(4-MethylTpiperazin-l-yy1)-4-
23  0 



C)   morpholin-4-yl-thieno[3,2-d]pyrimidin-   N
2-y1]-111-indo1e-6-carbonitrile   S*-----C.           i N 



N    N (I?      /   II!      N    24   --,  



[241H4ndol-4-y1)-4-morpholin-4-ylthieno[3,2-cl]pyrimidin-6-ylmethyl]-(1-
ThT--  methanesulfonyl-pyrrolidin-3-y1)-     S.-----te Ni.-,---- \N_H
methyl-amine  0  N-)''''''   --S   ..,..../-   \    



4-(4-Moholin-4-y1-6-piperazin 25  ..,..0)
ylmethyl-thieno[3,2-d]pyrimidin-2-y1)-   1'N   1H-Indole-6-sulfonic acid
S----)"'N I[ NH  dimethylamide     



N/ N     Ci  0    N      H  ,..-.:0 I      



4[6-(4-Cyc1opropy1methy1-Pmerazi       26   ---0,-.1      ) NH
ylinethyl)-4-morpholin-4-y1-thieno[3,2-
d]pyrimidin-2-y1]-1H-indo1e-6-sulf0n1c acid dimethylamide   N--/     WO
2007/122410PCT/GB2007/001504 19 



27 8---AN , N 2- {442-(6-Dimethylsulfamoy1
H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyri-midin-6-ylmethylipiperazi
n-1-y1) -isobirtyramide  NH ill\Nall \/N--/ ? A'f-C) NH2N'0 I 0  28 0 C) N I
i"1..,-,",c- NH NN---- N--) ( CF,N0 I 4-{4-Morphohn-4-y1-644-(2,2,2-
trifluoro-ethyp-piperazin-1-ylmethy11-
thieno[3,2-d]pyrimidin-2-y11-1H-indo10 6-sulfonic acid dirnethylamide 29
0 ...-.--   'N'' S----t..N 4-Moipholin-4-y1-6-piperazin- 1 -
ylinethy1-2-(6-trifluoromethyl-1H-indol 4-yI)-thieno[3,2-d]pyrimidine  



C.) NI HCF3  30 0", ) NH N HSCF3 6-(4-Cyclopropylmethyl-piperazin-1-
ylmethy1)-4-morpholin-4-y1-2-(6- ifluoro-methyl-1H-indol-4-y1)-
'eno[3,2-d]pyrimidine  0 C) N 2- {444-Morpholin-4-y1-2-(6-
trifluoromethy1-1H-indo1-4-y1)-
thieno[3,2-d]pyri-midin-6-ylmethyl]piperazin-1-yll -isobutyramide  /\NH
(--N\Nio NiN-/ CF3 7>--  NH2 0   WO 2007/122410PCT/GB2007/001504
20 32 



0 ---,1 NI:j SN- \NH 0N 110 KOF, CF, 4-Moholin-4-y1-644-(2,2,2-trifluoro-
ethy 1)-piperazin- 1
-ylmethyI]-2-(6-triuoromethy1-1H-inclo1-4-y1)-thieno[3,2- dThyrimidine 33
0 C) N CF,      S-----LN /INH NN11)1
4-Morpholin-4-y1-6-piperazin-1ylmethy1-2-(2-trifluoromethyl-IH-indol4-y1)-
thieno[3,2-d]pyrirnidine 34 --0 -, I N 7 CF, S ----LN /INH (-N )N410 0N--/
H22-7'' 2-{4-[4-Moh o lin-4-y1-2-(2- 



trifluoromethy1-1H-indo1-4-y1)- thieno[3,2-d]pyrimidin-6-ylrnethy If p
iperazin-l-yll -isobutyramide 5 0 CN 0F, 6-(4-Cyclopropylmethylimperazin-
ylmethyl)-4-morpholin-4-y1.-2-(2- trifluoro-methy1-1H-indo1-4-y1)-, thieno
[3 ,2-d]pyrimidine  /_.s.,INH N C)       N -i       36 .0 -... N:OF,. S---1LN
4-Morpho
Im-4-y1-644-(2,2,2-trifluoroethyl)-piperazin-1-ylmethyld-2-(2-trifluoromethy
1-1H-indo I-4-y1)-thieno [3 ,2 d]pyrimidine  NH rNN ill N F,C   WO
2007/122410PCT/GB2007/001504 21  



,,Ni SN 2-(6-Methanesulfony1-1H-indo1-4-y1)-4-
morpbolbs-4-y1-6-piperazin-1-ylmethylthieno(3,2-d]pyrimidine  \NH N40 0
38 r,0, LN- -'. -N S--.-;.0 NH NN Ni40 s-r_o 0
6-(4-Cyclopropylmethyl-piperazin
y1methyI)-2-(6-methanesu1fony1-1Hindol-4-y1)-4-morpbo1in-4-ylthieno[3,
2-d]pyr1midine 39 o 5N
2-{442-(6-Metbanesuifonyl-1H-indol4-y1)-4-morpholin-4-yl-thieno[3,2-
dlpyrimidin-6-ylmethyli-piperazin-1- yl} -isobutyramide  NH NN i \40 0N-/
8:7-0   



I-12N0  40 --0-.1 N' S ---r---.LN- 2-(6-Methanesulfony1-1H-indo1-4-y1)-4.
morphotin-4-y1-6-[4-(2,2,2-trifluoroethyl)piperazin-1-ylmethy11-thieno[3,2-
d]pyrimidine  /NNH iN\0N-1 F30-/f ,  41   0 ,----... S--,--L, --N NH 0Kl-i)N40
, H2N 2-{442-(5-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-yl-tbieno[3,2-d]pyrimidin. 6-ylmethylkpiperazin-l-y1} -
isobutyramide   WO 20071122410PCT/GB2007/001504 22 42 _ co, 1'1--..
S----clkN 2-(5-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-6-[4-(2,2,2-trifluoroethyl)-piperazin-1-yhnethyl]-thieno[3,2
d]pyrimidine ( 



NH F3C_7   43 -- S--......,<LN IH Ni (I)Nel N
6-(4-Cyclopropylmethyl-piperazin-1-
ylmethyl)-2-(5-fluoro-1H-indo1-4-y1)-4.
morpholin-4-yi-thieno[3,2-d]pyrimidini 44 ro-    1/4...N.- St N-
4-(4-Motpholin-4-y1-6-piperazin-1- ylmethy1-thieno[3,2-d]pyrimidin-2-y1)-
1H-indole-6-carboxylic acid amide  INH rNNi z  45 0 x. S.N \INH (r-N\N40
0N-1 H22-1.--'H2N0 



4-{644-(1-Carbamoy1-1-methyl-ethyl)-
piperazin-1-ylmethy1]-4-morpholin-4-
yl-thieno[3,2-d]pyrimidin-2-y1}-1Hindole-6-carboxylic acid amide 46 ..-- 0-.
S----)'N 4-{4-Morpholm-4-y1-644-(2,2,2-
trifiuoro-ethy0-piperazirz-l-ylmethy1]-
thieno[3,2-d]pyrimidin-2-y11-1H-indol, 6-carboxylic acid amide  NH Nso N
F3C-/ H2N0   WO 2007/122410PCT/G82007/001504 23 47 0 - C Nr - /INH
c-N\ NSNapt / H,N0 446-(4-Cyclopropylmethyl-piperazin-1-
ylmethy0-4-morpholin-4-y1-thieno13,2- dThyrimidin-2-y11-1H-indoie-6-
carboxylic acid amide 48 0 



(N ON S,,,LN r-U N -NH (-I-)0 K CF, 4-{4-1Worpholin-4-y1-644-(2,2,2-
trifluoro-ethyl)-piperazin-l-ylmethylk
thieno[3,2-clipyrimidin-2-y1}-1H-indole2-carbonitrile 49 ,,,0) N2 CN S,N
2-{4-42-(2-Cyano-1H-Indol-4-y1)-4-
orpholin-4-yl-thnoP,2-clIpyrimidin6-ylmethyll-piperazin-l-yllisobutyramide
clalN 11 ".7 N >Si-NH, 0  50 ,-0-, cw- CN s-N NNas NH al c 



446-(4-Cyclopropylmethyl-piperazin-1-
ylmerhyl)-4-morpholin-4-3/1-thienoP,2- clipyrimidin-2-y1]-1H-indole-2-
carbonitrile 51  0 ...-c 1 SN Cc)".NH (:I;." N0 ON CF,
4-{4-Morpholin-4-y1-644-(2,2,2- trifluoro-ethyl)-piperazin-l-ylmethyl]-
thieno[3,2-d]pyrimidin-2-y1}-1H-indoir 6-carbonitrile  WO
2007/122410PCT/G132007/001504 24 5')   S--AN IA, L.--- NI N NH III CN
446-(4-Cyclopropylmethyl-piperazin-1
ylmethyl)-4-morpholin-4-y1-thieno[3,2- d3pyrimidin-2-y1]-1H-indole-6-
carbonitrile  C) N Kt>   



53 (--N\ N--7 \ --0-, W' 11 N   r-----\N lp
6-(4-Cyc1opropy1methy1-piperazin-Iy1methyl)-2-(6-fluoro-1H-indo1-4-y1)-
4 morpholin-4-yl-thieno[3,2-d]pyrimidini 54   8---7c ID r - ,-.N.-- N - NH tio
2-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-644-(2,2,2-trifluoroethyl)-piperazin-1-ylmethylkthieno[3,2
dipyrimidine  iN\ N--7 KOF3 I\     



The N  2-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-6-piperazin-1-yhnethyl thieno[3,2-d]pyrimidine        N Cj N
H     56    (3 ---, N NH 0 2-(5-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-6-piperazin-1-ylmethy thieno[3,2-d]pyrimidine 



(--N\ N-11 H      WO 2007/122410PCT/GB2007/001504 25 57 W.'.
5----A,N- 4-(4-Morpholin-4-y1-6-piperazin-1-
ylmethyl-thieno[3,2-cl]pyrimidin-2-y1)- 1H-indole-6-carbonitrile  /1NH
rkNtes N---/ HON  58 '.-0---.1 6---A,N---r--\ 446-(4-lsopropyl-piperazin-1-
ylinethyl)-4-morpholin-4-y1-thieno[3,2- cUpyrimidin-2-y1]-11-1-indole-6-
carbonitrile  /INH iN \N010 N--7 --cON  



59 ,-- .A1, --,N 2-(6-Methanesulfony1-1H-indo1-4-y1)-4-
morpholin-4-y1-6-piperidin-1-y1methylthieno[3,2-d]pyrimidine  I---NH N'--
--- o=s...... di  60 r''''- LN 8"----C NN 2L...,r- /0"-:-.S Me00 `
2-(6-Methanesulfony1-1H-indo1-4-y1)-6-
P1-(2-methoxy-ethy1)-piperidin-1- ylmethy1]-4-morpholin-4-y1-thieno[3,2-
cljpyrimidine 61 ...--c)--- .`N 4- {614-(2-Methoxy-ethyl)-piperidin-1-
ylrnethyl)-4-morpholin-4-yl-thieno[3,2- dbyrimidin-2-yll -1H-indole-6-
carbonitrile  INNH N ii-2Nso ON me0   



WO 2007/122410PCT/GB2007/001504 26 62 ---0.1 ...) S-----LN 1 4-
(644-(2-Methoxy-ethyl)-piperidin-1- ylinethyl]-4-morpholin-4-yl-thieno[3,2-
dlpyrimidin-2-y1}-1H-indole-6-sulfonic acid dirnethylamide  NNH 0 ,co-
Me00i  63 (0) N N- 2-(6-Methanesulfony1-1H-indo1-4-y1)-4-
morpholin-4-y1-6-piperazin-1-ylmethyl - thienot2,3-43yrirnidine  --NH
NSNup 0=5., 0  64 0, NI' _ ' NNH    / Me0 



2-(5-Fluoro-1H-indo1-4-y1)-6-[4-(2- methoxy-ethyl)-piperidiri-l-ylmethyl]-4-
morpholin-4-yl-dgeno[3,2-d]pyrimidine 65 --0 --- ON S- 4-
(644-(2-Methoxy-etly1)-piperidin-1- ylmethyl]-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-2-y1}-1H-indole-2- carbonitrile  N/N INH alp Me0   66 0 --,-- N
S CS,A.NH CiNN N 0N"-- I 4-16-(4-Methyl-piperazin-1-ylmethy0-4
morpholin-4-yl-thieno[3,2-d]pyrimidin2-y1]-1H-indole-6-carboxylic adi
dimethylamide  WO 2007/122410PCT/G82007/001504 27 67 ,-- 0 --.1 ` S.
N 2- {442-(6-Cyano-11-1-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin6-ylmethylkpiperazin-l-yllisobutyramid
e 



NH N (N\lei 0NS ON Ht-A  68 N2 ".0,1 " 2-
{442-(6-Fluoro-1H-indo1-4-34)-4-
morpholin-4-yl-thieno[3,2-dbyrimidin6-ylmethyIkpiperazin-1-y11-
isobutyramide  N (N\so 0NS H22  69 0,, N.--
2-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-6-piperidin-1-ylmethylthieno[3,2-d]pyrimidine (  /NH NN10
70 ---0-.. --'N. S-.......-ks.N 2-(6-Fluoro- 1 H-indo1-4-y1)-644-(2-
methoxy-ethyl)-p iperidin- 1 -ylmethylkz morphol
in-4-yl-thieno[3,2-dhayrimidim 



\NH  N0    / -0     7 .--0--.1 sN NH 0N 0 C N
4-(4-Morpholin-4-y1-6-piperidin-1- ylmethyl-thieno[3,2-d]pyrimidin-2-yl)- 1
H-indole-6-carbonitrile  WO 2007/122410PCT/GB2007/001504 28 72
2-(6-Fluoro-111-indo1-4-y1)-4-
morpholin-4-y1-6-piperazin-1-ylmethylthieno[2,3-d]pyrimidine  NH SN10
73 0 1 N"" S--AN H iN\N 0 \ JN--/ 0 



HN \ 2-{442-(6-F1uoro-1H-indo1-4-3,1)-4-
morpholin-4-y1-thieno[3,2-61pyrimidin6-ylmethyllpiperazin-1-yll-N-methylis
obutyramide 74 S 2-(6-Fluoro-1H-indo1-4-y1)-644-(2-
methoxy-ethyl)-piperidin-1-ylmethyl]-7 methyl-4-morpholin-4-yl-thieno [3
,2- cllpyrimidine  N/--. NH ---  75 s as NH IP /CN -0
446-[4-(2-Methoxy-ethy1)-piperidin-1-
ylmethy1]-7-methyl-4-morpholin-4-y1-
thieno[3,2-d]pyrimidin-2-yll-lH-indole 6-carbonitrile 76
,,0)methy1-4-morpholin-4-yl-thie110 S-----LN 1 2-
{442-(6-Fluoro-1H-indo1-411)-7- [3,2-
d]pyrimidin-6-yhnethyll-piPerazi1-Iyl} -isobutyramide  \a NH 111, 0   



WO 2007/122410PCT/G82007/001504 29 77 .-0... .Thsr 5N- \NH
Niothieno[3,2-ol]pyrimidine -0 2-(64vIethanesulfony1-1H-indo1-4-y1)-6
[4-(2-methoxy-ethyl)-piperidin-1- ylmethy1]-7-methyl-4-Morpholin-4-yl- 78
0 CW-methyl-4-morpholin-4-yl-thieno[3,2- NH NN 0 ON 2 2-
(442-(6-Cyano-1H-indol-4-y9-7- cflpyrimidin-6-ylmethyll-piperazin-1 - yil
-isobutyramide 79   0 ----.. '-W- - \ \NH N 0 0N -.. H2N 2-
{442-(6-Methanesullonyl-IH-indol4-y1)-7-methy1-4-morpholin-4-yl-thieno[3
,2-d]pyr imidin-6-yhnethylk piperazin- 1 -y1} -isobutyramide 80 



,O, Cc-, ....-[NH ts c\Nes .2--/ 0 2- {442-(1H-Indo1-4-y1)-4-morpholin-4
yl-thieno[3,2-djpyrimidin-6-y1methyl]- p iperazin-1 -y1) -2-methy I-1-pyrro
Iidin- 1-yl-propan-l-one 81 0 C) N NH N c )N so `CrN 0 /
Cyclopropylmethyl-{1[2-(I H-indol-4- yl)-4-morphotin-4-yl-thieno[3,2-
cllpyrimidin-6-ylmethyl]-piperidin-4- yl 1 -(2-methoxy-ethyl)-amine  WO
2007/122410PCT/GB2007/001504 30 82 SN
2-(1H-Indo1-4-y1)-6-(4-isopropylpiperazin-1-ylmethyD-4-morpholin4y1-
thieno[3,2-d]pyrimidine  NH N 



(---N\es c  83 N I/ iiNH  N C
2-(1H4ndo1-4-y1)-6-(4-isopropylpiperazin-1-y1methy1)-4-morpholin-4-
y1-thieno[2,3-dlpyrimidine 84  (0" I---. W-S-..
644-(2-Methoxy-ethyl)-piperidin-1-ylmethyI]-4-morpholin-4-y1-2-(6-
trifluoromethy1-1H-indo1-4-y1)- thieno[3,2-d]pyrimidine
\CHZNH /ci r-NN''.-    /CP, -0     8  0 ..---.... N 2-(-
ndo1-4-y1)-4-morpholin-4-y1-6- piperazin-l-ylmethyl-thieno[2,3-
d]pyrimidine  INZNH NS---"N''- ........5,  



86 0 ( ) N 4-Morpholin-4-y1-6-piperazin-1.-
ylmethy1-2-(6-trifluoromethyl-1H-indol 4-y1)-thieno[2,3-d]pyrimidine      /
(-N \SN1 ---, N---/4..,r- HCF,   WO 2007/122410PCT/GB2007/001504 31
87 I --O., 1  - cerc:r     (RI\SNis ci N__/ HO
2-{4-[2-(1H-Indo1-4-y0-4-morpho1in-4-
y1-thieno[2,3-d]pyrimidin-6-y1methy1]- piperazin-l-yll-ethanol 88 (0, 1-...-
N `-N 446-(4-Isopropyl-piperazin-1- ylmethyI)-4-morpholin-4-yl-thieno[2,3-
dlpyrimidin-2-y11-114-indole-6- carbonitrile  



/ "..-. NS kON  89 ,,,O, i 4-(4-Morpholin-4-y1-6-piperazin-1-
ylmethyl-thieno[2,3-d]pyrimidin-2-y1)- 111-indole-6-carbonitrile  /NH (I\ s'N
0 N- HON  90 0 CN"-. LS.----1--.N \ 4-(4-Morpholin-4-y1-6-piperidin-1-
ylmethyl-thieno[3,2-d]pyrimidin-2-y1)- 1H-indole-6-carboxylic acid amide
\INH NOS 0NH,  91 -- 0,.    ''INI S''' N  



4-(4-Morpholin-4-yI-6-piperidin-1- ylmethyl-thienop,2-d]pyrimidin-2-y1)-
1H-indole-6-sulfonicaci dimethylamide  NH Nis sO,NMe2   WO
2007/122410PCT/G132007/001504 32 92  N  8,--LN -- -.., "I'K 0.....NH2 4-
{644-(2-Methoxy-ethyl)-piperidin-1. y1methy11-4-motpholin4-y1-thieno[3,2
d]pytimidin-2-y1}-111-indole-6- carboxylic acid amide .        93    'N N  - 



NH 110 SO2NMe2 4-(4-Morpholin-4-y1-6-piperazin-1-
y1methy1-thieno[2,3-d]pyrimidin-2-y1)- 1H-indole-6-sulfonicad
dimethylamide   \        S    94   S N N NH 1110 0NH2
4-(4-Morpholin-4-y1-6-piperazin-1- ylmethyl-thieno[2,3-djpyrimidin-2-y1)-
IH-indole-6-carboxylic acid amide  



95 -N H  N   0 -- ? NH  N SO2Me
2-{442-(6-Methanesulfony1-1H-indol4-y1)-4-moipholin-4-yl-thienoP,2-
dipyrimidin-6-ylmethyll-piperazin-1- yl) -N-methyl-isobutyramide        96
o 



c, W-. 'N NH N 2-(5-Fluoro-1H-indo1-4-y1)-4- morpholin-4-y1-6-piperidin-
1 -ylmethylthieno[3,2-d]pyrilandine                WO
2007/122410PCT/GB2007/001504 33 97  -ON SN NH Nio,
4-(4-Morpholin4-y1-6-prperidut-1- ylmethyl-thieno[3,2-d]pyrimidin-2-y1)-
1H-indole-2-carbonitrile 98 



HO   0 ....-----. N-N-"-. ( .-- \-N8,--1--- \ 4-{644-(2-Hydroxy-ethyl)-piperaz
ylmethy1]-4-morpholin-4-yl-thieno[3,2- d]pyrimidin-2-y} -1H-indole-6-
carbonitrile  I -....f> ON  99 HO --0.
2-{442-(6-Methanesulfony1-1H-indol4-y1)-4-morpholin-4-yl-thienop,2-
d]pyrimidin-6-yhnethy1]-piperazin- 1 -  y1} -ethanol  N-- NS_ \ \---c-1_.....N
N"---- I .--i---- SOye  100 H0\0 -----.-
4-{644-(2-Hydroxy-1,1-dimethylethyl)-piperazin-1-ylmerhy11-4-
morpholin-4-yl-thieno[3,2-d]pyrimid n-2-y1} -1H-indole-6-carbonitrile  



c-.-- 'IIIIN NS....../1:-..,,N \   INH N 0 CN  101 H0\4_, NS N ..... N NH so
2-{442-(6-Fluoro-11-1-mdo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin-6-yhmethylkpiperazirt-1-y11-2-methy
l-propan- 1 -ol  WO 2007/122410PCT/GB2007/001504 34 102 N CF 0NH
N  4-Morpholin-4-y1-6-piperidin-1-
ylmethy1-2-(2-trifluoromethy1-1H-indol4-y1)-thieno[3,2-d]pyrimidine 103
-0  CF, 



--- N NH N as 644-(2-Methoxy-ethyl)-p ipendm-1 -
ylmethy1]-4-morpholin-4-y1-2-(2- nrifluoromethy1-11-1-indo1-4-y1)-
thieno[3,2-d]pyrimidine      04  o CF3 NH 4-Morpholin-4-y1-6-piperazin-1-
y1methy1-2-(2-trifluoromethy1-1H-indo1 4-y1)-thieno[2,3-d]pyrimidine
105 \ (0, "... N - NH so CF3 4-Morpholin-4-y1-6-pmeridin-1-
ylmethy1-2-(6-trifluoromethyl-1H- ludo] 4-y1)-thieno[3,2-dlpyrimidine  



N   06 N   0 ..----. 1.Thl NH gal -411r- 2-(5-F luoro-1H-indo1-4-yI)-4-
morpholin-4-y1-6-piperazin- 1 ilmethyl thieno[2,3-d]pyrimidine   S ---tsr F
1 07  0 C D N (--.../L, N CN NH 0 4 -(4-Morpho Im-4-y1-6-mperann-1-
ylmethyl-thieno[2,3-d]pyrimidin-2-},1)- 11-1-indole-2-earbonitrile  



N C_ N \      . S -."-N-N    WO 2007/122410PCT/GB2007/001504 35 1081
H c_N-50 NH2 N 4-(4-Morpholin-4-y1-6-piperazin-1-
ylmethyl-thieno[2,3-d]pyrimidin-2-y1)- 1H-indole-2-carboxylic acid amide
NH SN  109 HO,....0) _..)\ 0N /Ne- \ 



1-B utoxy-3-{442-(1H-mdel-4-y1)-4- morpholin-4-yl-thieno [3
,2-d]pyrimidin6-ylmethyn-piperazin-1-yI}-propan-2-ol
6-(cis-3,5_Dimethyl_pmerazIn_l_  NH Nso  110 0 C) N S---.--LN / NN0NH
ylmethyl)-2-(6-fluoro-1H-indol-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine 111   0 .----.1 ,...) N S NCNNH N'---
-.I- F {1-(2-(6-Fluoro-1H-mdol-4-y1)-4-
morpholin-4-y1-thieno[3,2-dlpyrimidin6-ylmethyll-pyrrolidin-3-y11-dimethyl
amine 112 0 N' - S--------*N- 



/S..., "...1.....cl,.......,,CNH iNN -....f.C- F
2-(6-Fluoro-1H-indo1-4-y1)-6-(31nethyl
piperazin-1-ylmethyl)-4-morpholin-4- yl-thieno[3,2-d]pyrimidine 113 0 ...--,
Th'l--- r-ci, N ,NH 911110 H2N 1 -{2-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin. 6-ylmethyli-piperidin-4-ylamine  WO
2007/122410PCT/G82007/001504 36 114 5-
2-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-y1-6-(4-pyrradin-l-ylpiperidin-1-ylmethy1)-thieno[3,2-
dbyrimidine  \NH Nas 0  1 5 0 C) N A -------C,N NH 



N )N1110  142-(5-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin6-ylmethylkpiperidin-4-y1)
-dimethylamine 116 --0., ..N..)_ /,s----"ANi---\-- {
142-(6-Fluoro-1H-indol-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin6-ylmethylEpiperichn-4-yll-dimethyla
mine  N/',.,1C ..-1,c, NH N,''-- c 2I y- - NF \  117  0 ,--.--.    (N-- S,N
2-{4-[2-(6-Fluoro-1H-indo1-4-y1)-4- morpholin-4-yl-thieno[3,2-d3pyrimidin.
6-ylmethyl]-piperazin-1-y1)-N,Ndimethyl-isobutyramide  I NNH (NI \110 N
0\  118 



--0--- ,..N.- S----"-L,N- (142-(6-Fluoro-1H-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin 6-ylmethyl]-piperidin-3-y1}-dimethyl-
I NNH isamine   WO 2007/122410PCT/GB2007/001504 37 119  S _  NH
N 0 2-(6-Fluoro-1H-indo1-4-y1)-6-((S)-3- isopropyl-piperazin- 1
-ylinethyl)-4- morpho1in-4-y1-thieno[3,2-cl]pyrimidin?  cN    120 / 0 \ IN--) \
-ni NH 



Nis 2-(1H-Indo1-4-y1)-644-(2-rnethoxyethyl)-piperazin- 1 -ylrnethyl)-4-
morpholin-4-yl-thieno[3,2-cUpyriidint      121 OH N 0 N \ s 0 C ) 1N.N--/--=\
NH N 3- {442-(1H-Indo1-4-y1)-4-morpholin-4
yl-thieno[3,2-cl]pyrimidin-6-ylrnethyl]- piperazin-1-y11-propan-l-ol      122
N \ N  s------L,N \iNH 



N101 3- {412-(1H-Ind01-4-y1)-4-morpholin-4.
y1-thieno[3,2-cl]pyrimidin-6-y1methy1]piperazin-1-y11-propionitrile 123 2
0 0  ..--o-? `Nr- ' NH N40 2- {442-(1H-Indo1-4-y1)-4-morpholin-4-
yl-thieno[3,2-c]pyrimidin-6-ylmethyllpiperazin-1-y1) -acetarnide       WO
2007122410PCT/GB2007/001504 38 124 HO S 0 --N. N.N-- _ as NH ell
1-{442-(1H4ndo14-34)-4-morpholin-4
yl-thieno[3,2-d]pyrimidin-6-y1methy1ipiperazin-1-yI}-propan-2-ol 125 



NH2 s N N-\ NH 1 -.,<.""-----1 3-(442-(1H-Indo1-4-y1)-4-morpholin4-
yl-thieno[3,2-d]pyrimidin-6-ylmethyllpiperazin-1-yll-propionamide       _6
N.---\ Lii, N NH so 6-(4-Cyciobutylmethyl-piperazin-1-
y1methy1)-2-(1H-indo1-4-34)-4- morpho1in-4-y1-thieno[3,2-d]pyrimidine
127 P 



N tcl--- N \ ....  s _ \ ct ) N. N N 0NH
N-Cyclopropy1-2-{442-(1H-indo1-4-y1)- 4-morpholin4-yl-thieno[3,2-
d]pyrimidin-6-yltnethylkpiperazin-1- y11-acetamide 128 Cl ,N l\ C -- \--iv o
N. N NH 6-[4-(2,6-Dich1oro-pyridin-4-yImethyl)-
piperazin-1-ylmethy1]-2-(1H-indol-4- yI)-4-morpholin-4-yl-thieno[3,2-
djpyrimidine  C( ---      



WO 2007/122410PCT/GB2007/001504 39 129 0 N-)CN) . C- NS -,--L, N \
-(1H-Indo1-4-y1)-4-morpholin-4-y1-6- (4-propyl-piperazinThylmethyl)-
thieno[3,2-d]pyrimidine  S,,,--NH N 0  130 0/ / \0 N( ) < ---N \-N\r
NH--....-kti 442-(1H-Indo1-4-y1)-4-orpholin-4-
yl-thieno[3,2-d]pyrimidin-6-ylmethy1]- piperazin-1-y1}
-3,3-dimethyl-butan-2- one  



Nis  31 ..,0) N CDN5"--1,-, N
2-(1H4ndo1-4-y1)-6-(4-isobutylpiperazin-1-ylmethy1)-4-morpho1in-4-
yl-thieno[3,2-d]pyrimidine  1NH Nis  132 c-NH2"0 ,.. N CD  NS,-k,,N \
2442-(1H-Indo1-4-y1)-4-morpholin-4 yl-thieno[3,2-cl]pyrimidin-6-ylmethyl]-
piperazin- 1 -y1} -ethylamine  INH Nis  133 \ -NC '1'1 CD'-N7 \ Diethyl-(2-
(442-(1H-indo1-4-y1)-4- morpholin4-yl-thieno[3,2-d]pyrimidin
6-ylmethyll-piperazin- 1-y1} -ethyl)- amine  NNH 



134  6-(4-Ethyl-piperazin- 1 -ylmethyl)-2-(1/  indo1-4-y1)-4-morpho lin-4-yl-
thieno[3,2-d]pyrimidine  N -N \ -s,--LN \   INH Nis   WO
20071122410PCT/GB2007/001504 40 135   --0 -, ( Nr S' N H Nao
2-(1H-Indo1-4-y1)-6-(4-methylpiperidin-1-ylmethyI)-4-morpholin-4-y
thieno[3,2-cl]pyrimidine    



136     -.....N.- S,...
2-(1H-Indo1-4-y1)-6-(3-methylpiperidin-1-ylmethyl)-4-morpholin-4-y
thieno[3,2-dlpyrimicline    \NH Nas  137  N \ ,O , S-.."--L.N
6-(3,5-Dimethyl-piperidinThylmethyl).
2-(1H-indo1-4-yI)-4-morpholin-4-ylthieno[3,2-dbyrimidine    NIS  138
,O.,1 S- 



6-(2-Ethyl-piperidin-1-ylmethyl)-2-(11 indo1-4-y1)-4-morpholin-4-y 1-
thieno[3,2-d]pyrimidine    \NH N  139 HO \  -- 0 -) { 1 -[2-(1H-Indo1-4-y
)-4-mo rpholin-4- yl-thieno [3,2-cl]pyrimidin-6-y ImethylE p iperidin-3-y1)
-methanol    NNH  II/   140   2-(I If-Indol-4-y1)-6-(2-methylpiperidin-1
-ylmethyl)-4-morpholin-4-y thieno[3,2-d]pyrimidine       



N1'''' I -...,...74   WO 2007/122410PCT/GB2007/001504 41 141 aN C.) \ N
--0-) --N) NH IS 2-(1H-lndo1-4-y1)-4-morpholin-4-y1-6-
[4-(3-pipericlin-)-34-propy1)-piperazin1-ylmethylPhieno[3,2-cl]pyrimidine   \
N   142 re )  0 ...-.-) CN) 



NH 0110 2-(1H-Indo1-4-y1)-4-morpho1in-4-y1-6-
(4-pyridin-2-ylmethyl-piperazin-1 - ylmethyl)-thieno[3,2-d]pyrimidine  -
N   143 c \ N --O,,i N NH 10 II N 4-{4-[2-(1H-Indo1-4-y0-4-morpholin-4
yl-thieno[3,2-d]pyrirnidin-6-ylmethyqpiperazin- 1 -y1) -butyronitrile      144  



--0-..   Th S N - NH Ili 2-(1H-Indol-y1)-4-morpho lin-4-y1-6-
piperidin-1-ylmethy1-thierm[3,2- d]pyrimidine   N   45  "O., -...N.-- S'---AN
N NH 2-(1H-Indo1-4-y1)-6-(2-methylpyrrolidin-1-ylmethyl)-4-morpho lin-4-
yl-thieno[3,2-cl]primidine  WO 2007/122410PCT/GB2007/001504 42 P46 \
(iKIA N- \ 0 



C . ) N c_.....t.NH N 0 2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6- ( pyndm 2 yi
p perazm 1 y1methy1)- thieno[3,2-d]pyrimidine
{142-(1H-Indo1-4-y1)-4-morpholin-4- yl-thieno[3,2-djpyrimidin-6-ylmethy1]-
pyrrolidin-3-y1}-methanol 147 OH - ,O, S- NH N      148  0 ( ) N s ----I-1'N-
2-(1H-Indo1-4-y1)-6-{4-[2-(1-methy1pyrrolidin-2-y1)-ethyl]-piperazin-1-
yLmethy1}-4-morpholin-4-yl-thieno[3,2- d]pyrimidine       



\c".. J.,NH N 0  149 Q, N- N \ N.,... S-......,-.1k- 1N   .5k)...,....:NH N1N- c:::,
2.-(1H-Indo1-4-y1)-4-morpholi-y -6- [4-(2-piperidin-1-yl-ethyl)-piperazin-1-
ylmethyl]-thieno[3,2-d]pyrimidine 150 0 N N --N \ 0. ( ) Sj NN- 2-0
H-Indol-4-y0-4-morpholin-4-y1-6- [4-(2-pyrro1idin-l-yl-ethyl)-piperazin-1-
ylmethyll-thieno[3,2-el]pyrimidine   NH NNO 



WO 2007/122410PCT/GB2007/001504 43 151 ?). N \--N \ S-----L,N
6-(4-Cyclopropylmothyl-piperazin-1- ylmethyl)-2-(1H-indol-4-y1)-4-
morpholin-4-yl-thieno[3,2-djpyrimidint   <NNH N10   152  ,O, NH
6-(cis-3,5-Dimethyl-piperazin-1- ylrnethyl)-2-(1H-indol-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidim   \N   153 N ril 



C) N ---..ep F  6-(cis-3,5-Dimethyl-piperazin-1-
ylmethyl)-2-(5-fluoro-1H-indol-4-y1)-4
morpholin-4-yl-thieno[3,2-cl]pyrimidim 154 -N H "..0, Th?r- NH {
142-(6-Fluoro-111-indo1-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyll-piperidin-4-yll
-methyl-amine   N   155     )0,1 S1'.. , ---'1 N
2-(6-Fluoro-111-indo1-4-y1)-64(R)-3- isopropyl-piperazin- 1 -ylmethyl)-4-
morpholin-4-yl-thienoP ,2-dipyrimidim  cN <I- I F   



and the pharmaceutically acceptable salts thereof.       The compounds of
the invention may exist in the form of geometrical isomers or tautomers
depending on the kinds of substituent groups, and these isomers in 5
separated forms or mixtures thereof may be used in the present invention.
Where the  WO 2007/122410PCT/G82007/001504 44 compounds have
asymmetric carbon atoms, optical isomer forms may exist based on such
carbon atoms. All of the mixtures and the isolated forms of these optical
isomers may be used in the present invention.          A suitable synthetic
strategy for producing compounds of the invention as 5defmed above
employs the precursor carboxaldehyde of folinula (Ha) or (Ilb): 0    wherein
R2 is as defined above. Starting from this precursor the synthesis
comprises     performing, in either order, a palladium-mediated
(Suzuki-type) cross-coupling 10 reaction and a reductive amination. The
process comprises (a)treating a compound of formula (Ha) or (Jlb): 0 0 N
N \\CI wherein R2 is as defined above, with a boronic acid or ester thereof
of formula R3B(OR15)2 , in which R3 is as defined above and each R15 is
H or CI-05 alkyl or the 15 two groups OR15 form, together virith 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
(Ilia) or (11Th):  WO 2007/122410PCT/GB2007/001504 45  wherein R2
and R3 are as defined above, with an amine of formula NER4R5 in which
R4 and R5 are as defined above, in the presence of a suitable reducing
agent; or (b)treating a compound of formula (ha) or (III) as defined above
with an 5 amine of formula NHR4R5 wherein R4 and Rs are as defined
above, in the presence of a suitable reducing agent; and treating the
resulting compound of fonluta (IYa) or (IVb): 



10 wherein H?, R4 and R5 are as defined above, with a boronic acid or
ester thereof of formula R313(0R15)2 , in which R3 is as defined above
and each R15 is H or C1-05 alkyl or the two groups OR15 foim, together
with the boron atom to which they are attached, a pinacolato boronate
ester group, in the presence of a Pd catalyst. Accordingly, the present
invention provides a process for producing a 15 compound of the
invention as defined above, which process comprises treating a
compound of folinula (IIIa or (Mb):  WO 2007/122410PCT/G82007/001504
46  wherein R2 and R3 are as defined above, with an amine of formula
NHR4R5 in which R4 and R5 are as defined above, in the presence of a
suitable reducingagent. 5The process may further comprise producing the
compound of formula (Ma) or (Mb) by treating a compound of formula (Ha)
or (11b): 0    wherein R2 is as defined above, with a boronic acid or ester
thereof of formula 10 R3B(OR15)2 , in which R3 is as defined above and
each Ri5 is H or CI-Cs alkyl or the two groups OR15 form, together with
the boron atom to which they are attached, a pinacolato boronate ester
group, in the presence of a Pd catalyst         The invention further provides
a process for producing a compound of the invention as defined above,
which process comprises treating a compound of formula 15(Ilia) or (IVb):
WO 2007/122410PCT/GB2007/001504 47 wherein R2, R4 and R5 are as
defined above, with a boronic acid or ester thereof of formula R33(OR15)2
in which R3 is as defined above and each R15 is H or CI-C6 allcyl or the
two groups OR15 form, together with the boron atom to which they are
attached, a pinacolato boronate ester group, in the presence of a Pd
catalyst. 5The process may further comprise producing the compound of
formula (1-Va) or (IVb) by treating a compound of formula (Ha or (Jn): 0
wherein R2 is as defined above, with an amine of formula NHR4R5 in
which R4 and R.5 10are as defined above, in the presence of a suitable
reducing agent. A pharmaceutically acceptable salt of a thienopyrimidine
of the invention may be prepared using conventional techniques. Typically
the process comprises treating the thienopyrimidine of formula (I) as
defined above with a suitable acid in a suitable solvent. Likewise a salt
may be converted into the free compound by 



15conventional methods.       In the process of the invention as defined
above, both the amination step and the Pd-mediated cross-coupling step
take place under conventional conditions. The palladium catalyst may be
any that is typically used for Suzuki-type cross-couplings, such as
PdC12(PPh3)2 The reducing agent is typically a borohydride, for instance
20 NaBH(OAc)3, NaBH4 or NaCISTBH3, in particular NaBH(OAc)3,
Examples of pharmaceutically acceptable salts include salts with inorganic
acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulphuric acid, nitric acid and phosphoric acid; and organic acids such as
methanesulfonic acid, benzenesulfonic acid, formic acid, acetic acid,
trifluotoacetic acid, propionic acid, 25oxalic acid, malonic acid, succinic
acid, furnaric acid, maleic acid, lactic acid, malic acid, tartaric acid, citric
acid, ethanesulfonic acid, aspartic acid and glutarnic acid. Typically the
salt is a mesylate, a hydrochloride, a phosphate, a benzenesulfonate or a
sulfate. Most typically the salt is a mesylate or a hydrochloride.  WO
2007/122410PCT/GB2007/001504 48       The salts, for instance salts with
any of the inorganic or organic acids mentioned above, may be
mono-salts or his-salts. Thus, for example, the mesylate salt may be the
mono-mesylate or the bis-mesylate.          The thienopyrirnidines of the
invention and their salts may exist as hydrates or 5solvates.
Compounds of the present invention have been found in biological tests to
be inhibitors of PI3 lcinase. The compounds are selective for class Ia PI3
kinases over class lb and typically exhibit at least a 20-fold selectivity for
class Ia over class lb PI3 kinases. In particular, the compounds are
selective for the p1108 (delta) isofonu. In  10 particular, they are selective
for the delta isoform over the alpha and/or the gamma isoform. Certain
compound of the invention are selective for the delta isoforna over the
alpha, beta and gamma isofonns. A compound of the present invention
may thus be used as an inhibitor of PI3 lcinase. In particular, it may be
used as an inhibitor of a class Ia PI3 kinase, more 15particularly of the
p1105 isoform of PI3 kinase. A compound of the present invention can be
used to treat a disease or disorder arising from abnormal cell growth,
function or behaviour, in particular abnormal cell growth, function or
behaviour associated with PI3 lcinase, especially the p110 delta isoform of
PI3 kinase. Examples of such diseases and disorders are discussed by
Drees et at in Expert Opin. Ther. Patents 20(2004) 14(5)303 - 732. These
include immune disorders, cardiovascular disease, viral infection,
inflammation, metabolism/endocrine disorders and neurological disorders.
Examples of metabolism/endocrine disorders include diabetes and
obesity.      Specific examples of diseases and conditions treatable
according to the methods of this invention include, but are not limited to,
stroke, diabetes, 25hepatomegaly, cardiovascular disease, Alzheimer's
disease, cystic fibrosis, viral disease, autoitnmune diseases,
atherosclerosis, restenosis, psoriasis, allergic disorders, inflammation,
neurological disorders, a hormone-related disease, conditions associated
with organ transplantation, immunodeficiency disorders, destructive bone
disorders, proliferative disorders, infectious diseases, conditions
associated with cell 30death, thrombin-induced platelet aggregation,
chronic myelogenous leukemia (CML), liver disease, pathologic immune
conditions involving T cell activation, and CNS disorders in a patient. In
one embodiment, a human patient is treated with a compound of Formula
Ia or lb and a pharmaceutically acceptable carrier, adjuvant, or  WO
2007/122410PCT/G82007/001504 



49 vehicle, wherein said compound of Formula Ia or lb is present in an
amount to detectably inhibit PI3 kinase activity.       A human or animal
patient suffering from an immune disorder, cardiovascular disease, viral
infection, inflammation, a metabolism/endocrine disorder or a 5
neurological disorders may thus be treated by a method comprising the
administration thereto of a compound of the present invention as defined
above. The condition of the patient may thereby be improved or
ameliorated. Cardiovascular diseases which can be treated according to
the methods of this     invention include, but are not limited to, restenosis,
cardiomegaly, atherosclerosis, 10 myocardial infarction, and congestive
heart failure. Neurological and neurodegenerative disease which can be
treated according to the methods of this invention include, but are not
limited to, Alzheimer's disease, Parkinson's disease, amyotrophic lateral
sclerosis, Huntington's disease, and cerebral ischemia, and
neurodegenerative disease caused by traumatic injury, glutamate 15
neurotoxicity and hypoxia.       Inflammatory diseases which can be
treated according to the methods of this invention include, but are not
limited to, rheumatoid arthritis, psoriasis, contact dermatitis, and delayed
hypersensitivity reactions. Compounds of the invention may also be useful
in treating cancer or in 20 ameliorating the condition of a patient suffering
from cancer or harbouring a tumour. Examples of such cancers include
leukaemia, brain tumours, renal cancer, gastric cancer and cancer of the
skin, bladder, breast, uterus, lung, colon, prostate, ovary and pancreas. In
addition to possessing biochemical potency the compounds of the
invention 95 exhibit physicochemical and pharmacokinetic properties
which make them particularly well adapted for drug use. In particular the
compounds possess good aqueous solubility at physiological pH; many
have a solubility of at least 40 uM and a significant number have a
solubility of greater than 100 pM. High solubility at physiological pH is
desirable since it promotes bioavailability. The compounds also 30
possess high metabolic stability. The compounds of the present invention
possess improved physicochemical and pharmacolcinetic properties whilst
retaining biochemical potency as inhibitors of PI3 ldnase, in particular of
p110 delta.  WO 2007/122410PCT/GB2007/001504 50 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 5given by injection or infusion.       The dosage depends
on a variety of factors including the age, weight and condition of the
patient and the route of administration. Daily dosages can vary within wide
limits and will be adjusted to the individual requirements in each particular
case. Typically, however, the dosage adopted for each route of
administration when a 10 compound is administered alone to adult
humans is 0.0001 to 50 mg/kg, most commonly in the range of 0.001 to 10
mg/kg, body weight, for instance 0.01 to 1 mg/kg. Such a dosage may be
given, for example, from 1 to 5 times daily. For intravenous injection a
suitable daily dose is from 0.0001 to 1 mg,/kg body weight, preferably
from 0.0001 to 0.1 mg/kg body weight. A daily dosage can be
administered 



15as a single dosage or according to a divided dose schedule.
Typically a dose to treat human patients may range from about 10 mg to
about 1000 mg of a compound of the invention. A typical dose may be
about 100 mg to about 300 mg of the compound. A dose may be
administered once a day (QID), twice per day (BID), or more frequently,
depending on the pharmacokinetic and 20pharrnacodynamic properties,
including absorption, distribution, metabolism, and excretion of the
particular compound. In addition, toxicity factors may influence the dosage
and administration regimen. When administered orally, the pill, capsule, or
tablet may be ingested daily or less frequently for a specified period of
time. The regimen may be repeated fora number of cycles of therapy. 25A
compound is foimulated for use as a pharmaceutical or veterinary
composition also comprising a pharmaceutically or veterinarily acceptable
carrier or diluent. The compositions are typically prepared following
conventional methods and are administered in a pharmaceutically or
veterinarily suitable form. The compound may be administered in any
conventional form, for instance as follows: 30A)Orally, for example, as
tablets, coated tablets, dragees, troches, lozenges, aqueous or oily
suspensions, liquid solutions, dispersible powders or granules, emulsions,
hard or soft capsules, or syrups or elixirs. Compositions intended for oral
use may be prepared according to any method known in the art for the
WO 2007/122410PCT/G82007/001504 51 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. 5Tablets 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 10agents, for example, maize starch, alginic acid, alginates
or sodium starch glycolate; binding agents, for example starch, gelatin or
acacia; lubricating agents, for example silica, magnesium or calcium
stearate, stearic acid or talc; effervescing mixtures; dyestuffs, sweeteners,
wetting agents such as lecithin, polysorbates or lauryl sulphate. The
tablets may be uncoated or they may be coated by known techniques to
delay 15disintegration and adsorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For example, a
time delay material such as glyceryl monostearate or glyceryl distearate
may be employed. Such preparations may be manufactured in a known
manner, for example by means of mixing, granulating, tableting, sugar
coating or film coating processes. 20Formulations for oral use may also
be presented as hard gelatin capsules wherein the active ingredient is
mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active
ingredient is present as such, or mixed with water or an oil medium, for
example, peanut oil, liquid paraffin, or olive oil. 25Aqueous suspensions
contain the active materials in admixture with excipients suitable for the
manufacture of aqueous suspensions. Such excipients are suspending
agents, for example, sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethyl-cellulose, sodium alginate, polyvinylpyrrolidone gum
tragacanth and gum acacia; dispersing or wetting agents may be
naturally-occurring 30 phosphatides, for example lecithin, or condensation
products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ethylene oxide with
long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol,
or condensation products of ethylene oxide with partial  WO
2007/122410PCT/G82007/001504 



52 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. 5The 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. Oily suspension may be formulated by suspending the active
ingredient in a     vegetable oil, for example arachis oil, olive oil, sesame
oil or coconut oil, or in a 10 mineral oil such as liquid paraffin. The oily
suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol.      Sweetening agents, such as those set forth
above, and flavouring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by this addition of an
antioxidant such as ascorbic acid. Dispersible 15 powders and granules
suitable for preparation of an aqueous suspension by the addition of water
provide the active ingredient in admixture with a dispersing or wetting
agent, a suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by
those already mentioned above. Additional excipients, for example
sweetening, flavouring and colouring 20 agents, may also be present.
The pharmaceutical compositions of the invention may also be in the form
of oil-in-water emulsions. The oily phase may be a vegetable oil, for
example olive oil or arachis oils, or a mineral oil, for example liquid
paraffin or mixtures of these. Suitable emulsifying agents may be
naturally-occurring gums, for example gum acacia or gum 25tragacanth,
naturally occuring phosphatides, for example soy bean lecithin, and esters
or partial esters derived from fatty acids an hexitol anhydrides, for
example sorbitnn 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 30  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.  WO 2007/122410PCT/GB2007/001504 53       Such
formulations may also contain a demulcent, a preservative and flavouring
and coloring agents; B)Parenterally, either subcutaneously, or
intravenously, or intramuscularly, or intrastemally, or by infusion
techniques, in the form of sterile injectable aqueous or oleaginous
suspensions. This suspension may be formulated according to the known
art using those suitable dispersing of wetting agents and suspending
agents which have been mentioned above. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a
non-toxic paternally-acceptable diluent or solvent, for example as a
solution in 1,3-butane diol. 10Among the acceptable vehicles and solvents
that may be employed are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono- or diglycerides. In
andition fatty acids such as oleic acid find use in the preparation of
injectables; 15C)By inhalation, in the form of aerosols or solutions for
nebulizers;       D)Rectally, in the form of suppositories prepared by mixing
the drug with a suitable non-irritating excipient which is solid at ordinary
temperature but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials are cocoa butter and
poly-ethylene glycols; 20E)Topically, in the form of creams, ointments,
jellies, collyriums, 



solutions or suspensions. F)Vaginally, in the form of pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to
the active ingredient such carriers as are known in the art to be
appropriate. 25Sustained-release preparations of a compound of the
invention may be prepared. Suitable examples of sustained-release
preparations include semipermeable matrices of solid hydrophobic
polymers containing a compound of Formula Ia or lb, which matrices are
in the form of shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (for example,
30poly(2-hydroxyethyl-methacrylate), or poly(vinyl alcohol)), polylactides
(U.S. Patent No. 3,773,919), copolymers of L-glutamic acid and
gamma-ethyl-L-glutamate, non- degradable ethylene-vinyl acetate,
degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT (injectable microspheres composed of lactic acid-  WO
2007/122410PCT/G82007/001504 54 glycolic acid copolymer and
leuprolide acetate) and poly-D-0-3-hydroxybutyric acid A compound of the
invention may be employed alone or in combination with a _.. second
therapeutic agent for the trea.tment of a disease or disorder described
herein, such as an immune disorder, an inflammatory condition, a
cardiovascular disorder or 5a neurodegenerative disorder. In certain
embodiments, a compound of the invention is combined in a
pharmaceutical combination formulation, or dosing regimen as
combination therapy, with a second such therapeutic agent. The second
compound of the pharmaceutical combination formulation or dosing
regimen preferably has complementary activities to the compound of the
invention such that they do not 10adversely affect each other. Such
compounds are suitably present in combination in amounts that are
effective for the purpose intended.      The combination therapy may be
administered as a simultaneous or sequential regimen. When
administered sequentially, the combination may be administered in two or
more administrations. The combined administration includes
coadministration, 15using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either
order, wherein preferably there is a time period while both (or all) active
agents simultaneously exert their biological activities.         Suitable
dosages for any of the above coadministered agents are those presently
used and may be lowered due to the combined action (synergy) of the
newly 20identified agent and other chemotherapeutic agents or
treatments. The invention will be further described in the Examples which
follow: Example 1General Synthetic Procedures 25The following general
schemes Ito 10 are referred to in the Reference Examples and Examples
which follow: 30 



WO 2007/122410PCT/GB2007/001504 55 Scheme 1 0    0      Conditions:
(i) urea, 190 C, 2 hours; (ii) POC13, 100 C, 24 hours; (iii) morpholine, 5
RT, 1 how; (iv) n-BoT  i, -78 C, 1 hour then DMF -78 C->room temp; (v)
Na(0Ac)3BH, 1,2-dichloroethane, N-methyl piperazine, HOAc, room temp.
Scheme 2  10Conditions: (i) H2SO4, 21 h. (ii) Dioxane, DMF-DMA, 80 C
24 h, 90C 16 h. (iii) Me0H-THF Raney(r) Nickel, NFI2NH2.H20, RT, 40
mm (iv) DMSO, KOAc, Pd(dppf)2C12 80 C. Scheme 3   WO
2007/122410PCT/GB2007/001504 56   (i) - (iii) CO,Me     C.; 



Conditions: (i) DMF, TTAA, 0 C. (ii) 10% aq NaOH, 100 C, 1E (iii) Me0H,
H2504, 65C, 18 h. (iv) TKOCOCF3)3, TFA, RT, 2 E (v) H20, K1, RT. (vi)
Me0H, 5 40% aq NaOH, 65 C, 2 h. (vii) pinacol borane, Et3N, Dioxane,
Pd(OAc)2, bis(cyclohexyl)phosphino-2-biphenyl, 80C, 30 min. (viii)
(Me3Sn)2, PdC12(PPh3)2, dioxane, 90 C, microwave, 2E 10 Scheme 4
Conditions: (i) (C0C1)2, DCM, 2 h RT. (ii) NH3-F120, 3 d, RT. (iii) POC13,
Toluene, 15111 C, 45 min. Schemes  WO
2007/122410PCT/GB2007/001504 57 Scheme 6    Scheme 7    Scheme 8
15 Conditions: (i) urea, 190 C, 2 h; (ii) POC13, 100 C, 24 h; (iii)
morpholine, RT, 1 h; (iv) n-Bni  i, -78 C, 1 h then DMF -78 C--,,R.T; (v)
NaBH4, THF-EVIS, PT, 2 h. (vi)      DCM, PPh3, CBr4, RT, 5 h.
(vii)Na(0Ac)3BH, 1,2-dichloroethane, R1R2NH, HOAc, 20 RT.  0 Cm) 



'Fi2I 5Conditions: (i)NaBH4, THE-IMS, RT, 2 h. (ii) 4-indole boronate
ester, CH3CN-H20, Na2CO3, PdC12(PPh3)2, 140 C microwave (iii)
THF-DCM, NaH, RT, 10 min then TsCl, 40 C, 3 h. (iv) R2R2NH, DMI,
K2CO3, 2 h, RT. (v) Dioxane - IMS, NaOH, H20 RI, 3 It 10General
Experimental Details: All reactions were carried out under an atmosphere
of nitrogen unless specified otherwise. 15 NMI? Spectrometry      NMR
spectra were obtained on a Varian Unity Inova 400 spectrometer with a 5
min inverse detection triple resonance probe operating at 400 MHz or on a
Bruker Avance DRX 400 spectrometer with a 5 mm inverse detection
triple resonance TXI 20 probe operating at 400 MHz or on a Bruker
Avance DPX 400 spectrometer with a 5 rnm1H/13C Dual autotune probe
operating at 400 MHz for 1H or on a Bruker Avance DPX 300
spectrometer with a standard 5mm dual frequency probe operating at 300
MHz. Shifts are given in ppm relative to tetramethylsilane @ 303K. 25
Purification by chromatography:  WO 2007/122410PCT/GB2007/001504
59 Compounds purified by chromatography were purified by column
chromatography on silica gel or 'solute) cartridge or Redisep(r) cartridge,
eluting with gradients from 100-0 to 0-100% of cyclohexane/Et0Ac, or
from 100-0 to 0- 100% pentane/Et0Ac or from 100-0 to 70-30%
DCM/Me0H (with or without the 5addition of NH3 0.1%). 'Silica gel' refers
to silica gel for chromatography, 0.035 to 0.070 mm (220 to 440 mesh) (e
g Fluka silica gel 60), and an applied pressure of nitrogen up to 10 p.s.i
accelerated column elution. Where thin layer chromatography (TLC) has
been used, it refers to silica gel TLC using plates, typically 3 z 6 cm silica
gel on aluminium foil plates with a fluorescent indicator (254 nm), (e.g.
Fluka 60778). 10 Purification by preparative HPLC: Compounds purified
by preparative HPLC were purified using either conditions A: Waters
'<Bridge Prep Phenyl column (150 x 19 mm i.d. column with 5 15um
particle size, PDA/MS detetction, flow 21.25 ml/min), eluting with gradients
from 95-5 % to 5-95 % water/acetonitrile containing 0.1 %
ciimethylethylamine; or conditions B: C18-reverse-phase column (100 x
22.5 mm i.d Genesis column with 7 um particle size, UV detection at 230
or 254 nm, flow 5-15 mDmin), or a PhenylHexyl column (250 x 21.2 min i
d Gemini column with 5 um particle size, UV 20 detection at 230 or 254
nm, flow 5-20 mL/min), eluting with gradients from 100-0 % to 0-100 %
water/acetonitrile or water/Me0H containing 0.1 % TFA or
water/acetonitrile containing 0.1 % formic acid. The free base was
liberated by partitioning between Et0Ac and a sat. solution of sodium
bicarbonate. The organic layer was dried (Mg504) and concentrated in
vacuo. Alternatively, the free base was 25liberated by passing through an
Isolute(r) SCX-2 cartridge, eluting with NH3 in methanol. Abbreviations
used in the experimental section: 30 aq. = aqueous 



BOC = t-Butoxycarbonyl bs = broad singlet (NMR) Cs2CO3 = cesium
carbonate d = doublet (NMR) 35 DCM = dichloromethane DIPEA =
diisopropylethylamine DMA = dimethylacetamide DMAP =
dimethylaminopyridine  WO 2007/122410PCT/GB2007/001504 60 DMF =
dimethylformamide DMSO = dimethylsulfoxide eq. = equivalents Et0Ac =
ethyl acetate 5 Et0H = ethanol h = hour(s) HC1- hydrochloric acid H20 =
water HPLC = high pressure liquid chromatography 10 IMS = industrial
methylated spirit iPrOH = isopropanol LCMS = liquid chromatography
mass spectrometry M = molar    m = multiplet (NMR) 15 Me0H = methanol
mg = milligram MgSO4= magnesium sulphate min = minute(s) mL =
millilitre 20 Na2CO3= sodium carbonate NaOH = sodium hydroxide
Na2SO4= sodium sulfate NMR = nuclear magnetic resonance q = quartet
(NMR) 25 Rt = retention time 



RT = room temperature sat = saturated s = singlet (NMR) t = triplet (NMR)
30 TFA = trifluoroacetic acid THF = tetrahydrofuran TLC = thin layer
chromatography 35 Reference Example 1General method used for the
formation of boronate esters       The boronate ester product of scheme 6
above was prepared as follows: To a solution of halide (1 eq.) and
bis(pinacolato)diboron (1.3 eq.) in DMSO were added 40KOAc (3 eq.) and
[1,1'-bis(diphenylphosphine)ferrocene]dichloropalladium (0.05 eq.). The
mixture was heated at 90 C until completion of the reaction. The reaction
mixture was pardoned between Et0Ac and 1420. Thebrganic layer was
washed successively with H20 and brine, dried over Na2SO4 and
evaporated to dryness. The resultant residue was then purified by column
chromatography.  WO 2007/122410PCT/GB2007/001504 61 Reference
Example 2:Suzuki coupling       The Suzuki coupling depicted in scheme 7
above was performed using one of the following three synthetic strategies:
S Method A       A mixture of 2-chloro-pyrimidine (1 eq.), Na2CO3 (2 eq.),
indole boronate ester (1.5 eq.) and bis(triphenylphosphine)pailadium (II)
chloride (0.1 eq.) in acetonitrile/water (2:1) was heated at 140 C for 20 -
50 min in a microwave reactor 10 (Smith synthetiser or CEM Discover).
The resulting mixture was diluted with water then extracted with ethyl
acetate. Combined extracts were dried (Na2SO4), filtered and
concentrated then purified by either HPLC or column chromatography to
give the desired product. 15 Method B        A mixture of
2-chloro-pyrimidine (1 eq.), Cs2CO3 (1.5 eq.), indole borortate ester (1.2
eq.) and tetrakis(triphenylphosphine)palladium (0.05 eq.) in dioxane/water
(3:1) was heated at 125 C, for 10 -30 min in a microwave reactor (Smith
synthetiser). The resulting mixture was diluted with water then extracted
with ethyl 20acetate. The combined organic extracts were dried (MgSO4),
filtered and concentrated then purified by either preparative HPLC or
column chromatography to give the desired product. Alternatively, the
reaction mixture was loaded onto an Isoluten SCX-2 cartridge, washed
with Me0H then eluted with 2 M NH3 in Me0H. The resulting residue was
then purified by either preparative HPLC or column 25chromatography to
give the desired product. Method C       A mixture of 2-chloro-pyrimidine (1
eq.), Na2CO3 (3 eq.), indole boronate ester (2.0 eq.) and
bis(triphenylphosphine)palladium (II) chloride (0.05 eq.) in
30toluene/ethanol/water (4.2.1) was heated at 130 C for 1 - 1.5 h in a
microwave reactor (Smith synthetiser or CEM Discover). The resulting
mixture was diluted with 



water then extracted with ethyl acetate. Combined extracts were dried
(Na2SO4), filtered and concentrated then purified by either HPLC or
column chromatography to give the desired product.  WO
2007/122419PCT/GB20071001504 62 Reference Example
3111-Thienco[32-dlpyrimidine-2,4-dione f  11 --N A mixture of methyl
3-amino-2-thiophenecarboxylate (13.48 g, 85.85 mmol) 5and urea (29.75
g, 5 equivalents) was heated at 190 C for 2 hours. The hot reaction
mixture was then poured onto sodium hydroxide solution (2N, 300 mL)
and any insoluble material removed by filtration. The mixture was then
acidified to pH 6 by the addition concentrated HC1 with cooling. The
resultant white precipitate was collected by filtration and air dried (9.49g,
66%). 10SH (400 MHz, d-6 DMSO) 11.60-11.10 (214, br, s), 8.10 (1H, d, J
5.2), 6.90 (1H, d, J 5.2). Reference Example
4:2,4-Dichloro-thieno[3,2-dlDyrjmjathe 15  To a suspension of
1H-thieno[3,2-d]pyrimidine-2,4-dione (10.0 g, 59.52 mmol) in acetonitrile
(50 mL) was added phosphorous oxychloride (300 mmol, 5 equivalents,
28 mL) and the mixture heated at reflux for 24 hours in a flask fitted with
20a mechanical stirrer. The reaction mixture was then cooled and poured
cautiously onto ice-water (250 mL) maintaining the temperature below 20
C. The mixture was filtered to yield 2,4-dichloro-thieno[3,2-d]pyrimidine as
an off-white solid (9.15 g, 75%). c5H (400 MHz, CDC13) 8.13 (1H, d, J
5.5), 7.56 (1H, d, J 5.5). 25 Reference Example
5:2-Ch1oro-4-morpholin-4-0-thie11o[3,2-dliwrimidine  WO
2007/122410PCT/G132007/001504 63  A mixture of
2,4-dichloro-thieno[3,2-d]pyrimidine (8.68 g, 42.34=01), morpholine (8.11
mL, 2.2 equivalents) and methanol (150 mL) was stirred at room 



5 temperature for 1 hour. The reaction mixture was then filtered, washed
with water to yield the title compound as a white solid (11.04 g, 100%). 6H
(400 MHz, d-6 DMSO) 8.30 (1H, d, J 5.6), 7.40 (1H, d, J5.6), 3.90 (4H, t, J
4.9), 3.74 (4H, t, J 4.9). 10 Reference Example
6:2-Chloro-4-morpholin-4-yl-thieno[3,2-dlpyrimidine- 6-carbaldehyde  0
FSN CI To a suspension of
2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine (1.75 15 g, 6.85 mmol)
in dry tetrahydrofuran (40 mL) at -78 C was added nBuLi (3.3 mL, 1.2
equivalents, 2.5 M solution in hexanes). After stirring for 1 hour, dry
NNdirnethylformamide (796 uL, 1.5 equivalents) was added. The reaction
mixture was stirred for 1 hour at -78 C and then warmed slowly to room
temperature. After a further 2 hours at room temperature the reaction
mixture was poured onto ice-water 20yielding a yellow precipitate. This
was collected by filtration and air-dried to yield the title compound (1.50 g,
77%). 6I-1 (400 MHz, d-6 DMSO) 10.20 (1H, s), 8.28 (1H, s), 3.95 (4H, t,
J 4.9), 3.76 (4H, t, J 4.9). 25 Reference Example
7:2-Ch1oro-6-(4-methyl-piperazin-1 -ylmethv1)-4- morpholin-4-vl-thien0
[3,2-d] pyrimidine  WO 2007/122410PCT/GB2007/001504 64 0  To a
mixture of 2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6-
5carbaldehyde (147 mg, 0 52 mmol), 1-methyl-piperazine (1.5 eq, 87 pi)
and acetic acid (1.05 eq, 32 pl) in 1,2-dichloroethane (3 ml) was added
sodium triacetoxyborohydride (1.1 eq, 121 mg) and then stirred at room
Temperature overnight. The reaction mixture was diluted with
dichloromethane, washed with saturated solution of sodium hydrogen
carbonate, brine, separated and dried (MgSO4). 10 The crude product
was evaporated in vacuo and purified by chromatography to give the title
compound as an off-white crystalline solid (51 mg, 45%). Reference
Example 8 15  4-N,N-Trimethy1-3-nitro-benzenesulfonamide 



To a solution of dimethylamine in H20 (40% w/w, 15.0 mL, 120 mmol) at 0
20C was added a solution of 4-methyl-3-nitro-benzenesulfonyl chloride
(9.42 g, 40 mmol) in DCM (60 nit) over 30 min. The resulting mixture was
stirred at 0 C for 30 min before being allowed to warm to RT and stirred
overnight. The reaction mixture was diluted with H20 (100 mL) and DCM
(40 mL), and the layers were separated. The organic layer was washed in
succession with water, HC1(aq., 0.1 M) and brine 25before being dried
over Na2SO4 and evaporated to dryness to give the title compound as a
pale yellow solid (9,13 g, 94 %). [M + Ht 244.9  WO
2007/122410PCT/G132007/001504 65 Reference Example 9:  Br
3-Bromo-4,N,N-trimethy1-5-nitro-benzenesulfonamide 5To a solution of
4-N,N-trimethy1-3-nitro-benzenesulfonamide (8.57 g, 34.7 mmol) in
concentrated sulfuric acid (80 rn.L) was added
1,3-dibromo[1,3,5]triazinane-2,4,6-trione (5.97 g, 20.8 mmol) and the
orange reaction mixture was stirred at RT for 16 h. A further 2 g of
1,3-dibromo-[1,3,5]triazinane-2,4,6-trione was added and stirring
continued for 5 h. The reaction mixture was then poured onto ice 10and
water and stirred for 15 min. The resulting milky/white solid was filtered
and washed with H20, before being dissolved in Et0Ac. The organic layer
was dried over Na2SO4 and evaporated to dryness to give the title
compound as a white solid (10.41 g, 93 %). + Hi+ 323.1 (79Br) 325.0
(8IBr) 15 Reference Example 10  Br 0, 0 0
1-Bromo-5-methanesulfony1-2-methy1-3-nitro-benzene 20Prepared
according to the method used in the preparation of 3-bromo-4-N,N-
trimethy1-5-nitro-benzenesulfonamide using
4-methanesulfony1-1-methy1-2-nitrobenzene in place of
4-N,N-trimethy1-3-nitro-benzenesulfonamide. The title compound was
obtained as a white solid (17.0 g, 85 %). [M + Hr 294.1 (7913r) 296.0
(81Hr) 25 



WO 2007/122410PCT/G82007/001504 66 Reference Example 11 Br 0,
1-Bromo-541uoro-2-methyl-3-nitro-benzene Prepared according to the
method used in the preparation of 3-bromo-4-N,N- 5
trirnethy1-5-nitro-benzenesulfonamide using
4-fluoro-1-methy1-2-nitro-benzene in place of
4-N,N-nimethy1-3-nitro-benzenesulfonamide. The title compound was
obtained as a yellow solid (68.0 g, 79 %). NMR Eli (300 MHz, CDC13)
2.59 (s, 3H), 7.50 (dd, J= 2.8, 7.6, 1H) and 7.58 (dd, J= 2.9, 7.4, 1H). 10
Reference Example 12 Br  0 0 4-Bromo-1H-indole-6-sulfonic acid
dimethylatuide To a solution of
3-bromo-4-N,N-trimethy1-5-nitro-benzenesulfonamide (9.15 15 g, 28.3
mmol) in dioxane (60 mL) was added DMF-DMA (11.3 nil,, 84.9 mmol).
The deep red reaction mixture was heated at 80 C for 24 h followed by
heating at 90 C  for 16 h. The mixture was cooled to RT and concentrated
to 50% of the volume, poured into H20 and extracted into Et0Ac. The
organic layer was isolated and washed with H20, then brine, dried over
Na2SO4, and evaporated to dryness to give 3- 20
bronno-4-(2-dimethylamino-viny1)-N,N-dimethyl-5-nitro-benzenesulfonami
de as a red solid (10.4 g, 91 %). To a suspension of the amide (10.4 g,
25.7 mmol) and RaneyeNickel (suspension in H20, 20 mL) in MeOH:THF
(1:1, 200 mL) was added hydrazine monohydrate (1.9 mL, 38.6 ramol) at
0 C and the mixture stirred at RT for 40 min. 25The reaction mixture was
then filtered through Celite and the filter cake washed with Et0Ac and
H20. The aqueous layer was isolated and then extracted with Et0Ac. The
combined organic layers were washed with H20, followed by brine, dried
over Na2SO4 then evaporated to dryness. The resulting pink solid was
purified by column chromatography, and subsequently recrystallised from
iPrOH and Et0H to 30 give the title compound as a white solid (3.5 g, 41
%).   WO 2007/122410PCT/GB2007/001504 67 NMR 5H (400 MHz,
CDC13) 2.72 (s, 6H), 6.70 (m, 1H), 7.49 (apparent t, J = 2.7, 1H), 7.68 (d,
.1= 1.1, 1H), 7.94 (m, 1H) and 9.04 (bs, 1H). 



Reference Example 13  Br 5   4-Bromo-6-methanesulfony1-11-1-indole
Prepared according to the method used in the preparation of
4-bromo-1Hindole-6-sulfonic acid dirnethylamide using
1-bromo-5-methanesulfony1-2-methyl-3- nitro-benzene in place of
3-bromo-4-N,N-trimethy1-5-nitro-benzenesulfonaraide. The 10title
compound was obtained as a white solid (1.8 g, 76 %). NMR SH (300
MHz, CDC13) 3.11 (s, 3H), 6.70 (m, 1H), 7.52 (dd, J = 2.5, 3.0, 1H), 7.81
(d, 1=1.5, 1H), 8.10 (dd, J= 1.0, 1.5, 1H) and 9.34 (bs, 1H). Reference
Example 14 15 Br  4-Bromo-6-fluoro-lff-indole Prepared according to the
method used in the preparation of 4-brorno-1H- indole-6-sulfonic acid
dimethylamide using 1-bromo-5-fluoro-2-methy1-3-nitro- 20 benzene in
place of 3-bromo-4-N,N-trimethy1-5-nitro-benzenesulfonamide The title
compound was obtained as a white solid (6.06 g, 33 %). NMR 8H (300
MHz, CDC13) 6.57 (apparent t, I = 2.7, 1H), 7.04 (dd, I = 2.1, 9.1, 1H),
7.12 (dd, J = 2.1, 9.1, 1H), 7.20-7.25 (m, 1H) and 8.25 (s, 1H). 25
Reference Example 15  Br  4-Bromo-1H-indole-2-carboxylic acid amide
WO 2007/122410PCT/GB2007/001504 68       Only! chloride (0.9 mL, 10
mmol) was added to a suspension of 4-bromo-1Hindole-2-carboxylic acid
(2.1 g, 8.8 mmol) in DCM and the mixture was stirred for 2 h. The solution
formed was added drop-wise to a stirring mixture of ammonia (37%,     50
mL) and ice (50 mL). The resulting mixture was allowed to stand for 3
days. The 5mixture was filtered and the filtrate extracted with Et0Ac. The
solid from the filtration was dissolved in Et0Ac and the organic solutions
were combined, dried 



(MgSO4) and then evaporated to afford the title compound as a brown
solid (2.1 g, 100 %).      NME.2.8H (400 MHz, CD30D) 7.11 (dd, J = 7.5,
8.3, 1H), 7.16 (d, J = 0.9, 1H), 7.25 10(dd, = 0.78, 7.54, 1H) and 7.43 (d, J
= 8.3, 1H). Reference Example 16 Br    4-Bromo-1H-indole-2-carbonitrile
15Phosphorous oxychloride (1.9 mL, 20 mmol) was added to a
suspension of 4- bromo-1H-indole-2-carboxylic acid amide (1.32 g, 5.5
ramol.) in toluene (10 mL) and the mixture was stirred at reflux for 45 min
On cooling, the mixture was poured into an aqueous Na2CO3 solution
(sat., 50 int) and the mixture stirred until effervescence had subsided. The
layers were separated, the aqueous phase extracted with Et0Ac and 20
the combined organic layers dried (MgSO4) and evaporated to dryness.
The crude material was purified by column chromatography to afford the
title compound as a solid (1.00 g, 82 %).      NMR SH (400 MHz, CDC13)
7.22-7.28 (m, 2H), 7.35-7.40 (m, 2H) and 8.79 (s, 1H). 25Reference
Example 17 Br  4-Bromo-2-trifluoromethy1-1H-indole A solution of
2-methyl-3-bromo-aniline (6.05 g, 37 mmol) in pyridine (8 rot) and DCM
(150 mL) was cooled to 0 C and treated drop-wise with trifluoroacetic 30
anhydride (11.5 mL, 81.4 mmol). The reaction mixture was stirred at RT
for 2 h, then  WO 2007/122410PCT/GB2007/001504 69 quenched with an
aqueous solution of ammonium chloride. The organic layer was dried over
Mg304, and evaporated to dryness to give N-(3-bromo-2-methyl-pheny1)-
.. 2,2,2-trifluoro-acetanaide as an off-white solid, which was used without
further purification (10 g). 5NMR 5H (400 MHz, CDC13) 2.38 (s, 3H), 7.14
(apparent t, J = 8.0, 1H), 7.53 (d, J = 8.0, 1H), 7.66 (d, J = 8.0, 1H) and
7.75 (bs, 1H).       A solution of
N-(3-bromo-2-methyl-phenyl)-2,2,2-trifiuoro-acetamide (2.1 g, 7.4 mmol)
and benzoyl peroxide (100 mg) in carbon tetrachloride (50 m.L) was
heated to reflux under irradiation (150W tungsten lamp). A solution of
bromine (0.55 mL, 1010.4 mmol) in carbon tetrachloride (3 mL) was then
added drop-wise to the refluxing solution, and heating was pursued for 16
h. The reaction mixture was left to cool to RI and diluted with DCM. The
organic layer was washed with sodium thiosulfate, and evaporated to
dryness to give N-(3-bromo-2-bromomethyl-pheny1)-2,2,2-
trifluoro-acetamide as a brown residue which was used without further
purification 



15(2.9 g). NMR 5H (400 MHz, CDC13) 4.71 (s, 2H), 7.30 (apparent= 8.0,
1H), 7.55 (d, J -- 8.0, 1111), 7.82 (d, J = 8.0, 1H) and 8.79 (bs, 1H).       A
solution of N-(3-bromo-2-bromomethyl-phenyl)-2,2,2-trifluoro-acetamide
(2.9 g) in toluene (40 raL) was treated with triphenylphosphine (2.3 g, 8.7
mmol). The 20solution was stirred at 60 'C for 2 h, then cooled to 0 DC.
The beige solid that precipitated was collected by filhation, washed with
diethyl ether, then dissolved in DMF (60 mL), and heated to reflux under
nitrogen for 16 h. The reaction mixture was evaporated to dryness, then
partitioned between Et0Ac and a sat, sodium carbonate solution. The
organic layer was isolated, dried (MgSO4), and purified by column
25chromatography to give the title compound as a yellow solid (1.55 g,
84%). NMR 5H (400 MHz, CDC13) 7.00 (s, 1H), 7.19 (apparent t, J = 7.9,
1H), 7.36-7.41 (m, 2H) and 8 53 (bs, 1H). Reference Example 18  NO, o,
30 2-Methy1-1,3-dinitro-5-trifluoromethyl-benzene  WO
2007/122410PCT/G82007/001504 70 To a solution of
4-methylbenzo-trifluoride (9.51 g, 59.4 mmol) in concentrated sulphuric
acid (120 mL) was added potassium nitrate (15.0 g, 0.149 mol) and the
resulting mixture stirred at RT for 16 h. The reaction mixture was poured
onto ice and water then extracted into Et0Ac. The organic layer was
washed successively with 5H20 and brine, dried over Na2SO4 and
evaporated to dryness to give the title compound as a yellow solid (13.84
g, 93%) NMR 8H (400 MHz, CDC13) 2.67 (s, 3H) and 8.27 (s, 214).
Reference Example 19  NH, 10 6-Trifluoromethyl-1ff-indol-4-ylamine
Prepared according to the method used in the preparation of
4-bromo-1Hindole-6-sulfonic acid dimethylamide using
2-methy1-1,3-dinitro-5-trifluoromethylbenzene in place of
3-bromo-4,N,N-trimethy1-5-nitro-benzenesulfonamide. The title
15compound was obtained as a white solid (10.7 g, 99 %). [M  H]4 201.1 



Reference Example 20  20 4-Iodo-6-trilluoromethyl4ig-indole       To a
suspension of 6-trifluoromethy1-1H-indo1-4-ylamine (10.7 g, 53 4 mmol)
in HC1 (aq., 15 %, 240 mL) was added a solution of sodium nitrite (5.52 g,
80.1 mmol) in H20 (10 rnL) slowly at 0 C. The reaction mixture was stirred
at RT for 1 h 25before a solution of sodium tetrafiuoroborate (23.5 g,
0.214 mol) in H20 (30 mL) was added. After stirring for 15 min, the
resulting precipitate was collected by filtration and washed with a sodium
tetrafluoroborate solution (aq., sat) before dissolving in acetonitrile (100
rnL) This solution was added slowly to a suspension of sodium iodide
(24.0 g, 0.160 mol) in acetonitrile (100 nit) and the mixture stirred at RT for
3016 h. The reaction mixture was concentrated to 30% of the volume and
partioned  WO 2007/122410PCT/GB2007/001504 71 between Et0Ac and
H20. The organic layer was isolated then washed in succession with
sodium thiosulfate, H20 and brine, dried over Na2SO4 and evaporated to
dryness. The resulting brown oil was purified by column chromatography
to give the title compound (9.77 g, 59 %). 5[M - HI" 310.1 Reference
Example 21
4-(4,4,5,5-Tetramethyl-[1,3,2)dioxaborolan-2-y1)-1H-iidole-6-sulfonic acid
10 dimethylamide       Prepared according to the general method of
Scheme 6. The title compound was obtained as a white solid (1.85 g, 46
%). [M + HI 350.2 (1B) 351.2 (11B) 15 Reference Example 22
4-(4,4,5,5-Tetratnethylil,3,2idioxaborolan-2-y1)-6-trifluoromethyl4H-indole
Prepared according to the general method of Scheme 6. The title
compound 70was obtained as a pale yellow solid (1.37 g, 92%). + Hr
311.2 (B) 312.2 (1113)   0 0
6-Methanesulfony1-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaboro1an-2-y1)-1F/-i
ndole Prepared according to the general method of Scheme 6. The title
compound 5was obtained as a pale yellow solid (2.4 g, 51 %). NMR SH
(300 MHz, DMSO-d5) 1.36 (s, 12H), 3.18 (s, 31-1), 6.87 (m, 1H), 7.73
(apparent t, J = 2.5, 1H), 7.85 (d, J = 1.5, 114), 8.07 (ad, J = 1.0, 1.5, 1H)
and 11.73 (bs, 114). 10 Reference Example 24  



4-(4,4,5,5-Tetramethy111,3,2]
dioxaborolan-2-y1)-2-trifluoromethyl-1H-indole Prepared according to the
general method of Scheme 6. The title compound was obtained as a white
solid (1.5 g, 55 %). 15NMR SH (400 MHz, CDC13) 1.40 (s, 1214), 7.33
(dd, J = 7.0, 8.3, 1H), 7.42 (s, 1H), 7.53 (d, J = 8.3, 1H), 7.70 (d, J = 7.0,
1H) and 8. 37 (bs, 114). Reference Example 25  to
206-Fluoro-4-(4,4,5,5-tetramethyl-[1,3,2] dioxaborolah-2-y!)-1H-indole
Prepared according to the general method of Scheme 2. The title
compound was obtained as a white solid (4.6 g, 61 %). NMR SH (300
MHz, CDC13) 1.39 (s, 1214), 7.02 (m, 114), 7.14-7.19 (m, 1H), 7.20- 7.26
(m, 1E1), 7.38 (dd, ..1=- 2.4, 9.9, 1H) and 8.16 (s, 114).  WO
2007/122410PCT/GB2007/001504 73 Reference Example 26 112N
4-(4,4,5,5-Tetramethyl-[1,3,21dioxaborolan-2-y1)-1H-indole-6-carboxylic
acid amide 5A solution of 4-bromo-1H-indole-6-carbonitrile (1 g, 4.50 =no')
in methanol (10 mL) was treated with 30% aqueous hydrogen peroxide
(2.7 ntL, 4 95 rtimol) and a M aqueous sodium hydroxide solution (5 inL)
then heated at 40 C for 1 h. The reaction mixture was cooled, treated with
water and cooled in an ice-bath. The     resulting precipitate was collected
by filtration, washed with water and dried in vacuo 10 to obtain
4-bromo-1H-indole-6-carboxylic acid amide (1.05 g, 97%), which was
transfoilued into the title boronic ester by the general method (Scheme 1)
(0.80 g, 67 %). NMR 8E1(300 MHz, DMSO-d6) 1.35 (s, 12H), 6.78 (m,
1H), 7.10 (s, 1H), 7.51-7.54 (m, 1H), 7.94-7.97 (m, 2H), 8.06 (s, 1H) and
11.40 (bs, 1H). 15 Reference Example 27
5-Fluoro-4-(4,4,5,5-tetramethy141,3,21dioxaborolan-2-y1)-11-bindole A
solution of 5-fluoroindole (5 g, 37.0 mmol) in DMF (40 raL) was treated at
200 C with trifluoroacetic anhydride (6.1 mL, 42.6 mmol). After 30 min, the
reaction was poured into water and the resulting precipitate collected by
filtration, washed with water, then dried in vacuo. The solid was then
dissolved in 10% aqueous NaOH (200 rriL) and heated at reflux for 1 h.
The reaction mixture was then cooled, washed with dichkromethane and
acidified with aqueous HCl. The resulting white precipitate was 25
collected by filtration, washed with water, taken up in dichloromethane,
washed with water, dried (MgSO4) and evaporated in vacuo. The resulting
material (5 g, 75%) was dissolved in methanol (80 mL) and treated with
concentrated sulphuric acid (2 mL) 



WO 2007/122410PCT/GB2007/001504 74 then heated at reflux overnight.
The reaction was cooled and the resulting precipitate collected, washed
with water and evaporated in vacua to give 5-fluoro-1H-indole-3-
carboxylic acid methyl ester as a peach-coloured solid (4.5 g, 83 %). A
solution of thallium tris(trifluoroacetate) (8.45 g, 15.6 mmol) in TFA (35
5mL) was added to a solution of 5-fluoro-1H-indole-3-carboxylic acid
methyl ester (2 g, 10.4 mmol) in TFA (10 InL) at room temperature and
stirred for 2 h. The reaction mixture was evaporated ill vacua and the
resulting residue suspended in water (25 mL) before being treated with a
solution of potassium iodide (5.2 g, 31.3 m_mol) in water (50 mL). The
reaction mixture was treated with dichloromethane (100 ml) and
10methanol (5 mL) and the resulting precipitate removed by filtration
through celite.       The organic layer was separated, washed successively
with sodium thiosulfate solution and brine, then dried (MgSO4) and
evaporated in vacua. The resultant material was dissolved in methanol (60
mL) and treated with 40% aqueous NaOH solution (60 raL) then refluxed
for 2 h. The reaction mixture was cooled and extracted 15 with
DCM/Me0H (ratio 95:5), dried (MgSO4), filtered and evaporated in vacua
to give a crude solid. Purification by column chromatography gave
5-fluoro-4-iodo-1Hindole as a pale brown solid (1.05 g, 39%). NMR SH
(300 MHz, CDC13) 6.49-6.52 (m, 1H), 6.95 (apparent dt, J = 0.4, 8.6, 1H),
7.26-7.33 (m, 2H) and 8.35 (s, 1H). 20A solution of
5-fluoro-4-iodo-1H-indole (261 mg, 1.0 mmol) in dioxane (1 mL) was
treated with triethylamine (0.2 mL, 1.4 mmol), palladium acetate (4.5 mg,
0.02 nunol) and bis(cyclohexyl)phosphino-2-biphenyl (28 mg, 0.08 mmol)
then heated to 80 C. A solution of pinacolborane (1 M in THF, 2.66 mL,
2.66 mmol) was added via syringe. After 30 min, the reaction mixture was
cooled, then diluted with 25 water (10 nip and DCM (10 mL). The resulting
mixture was passed through a phase separation cartridge, and the
dichloromethane layer was evaporated in vacua to obtain the title
compound which was used without further purification. 30  WO
2007/122410PCT/GB2007/001504 75 Reference Example 28
4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-y1)-111-indole-2-carbonitrile
4,4,5,5-Tetramethyl-[1,3,2]dioxaborolane (2.1 mL, 14.5 rarnol) was added
5drop-wise to a mixture of 4-bromo-1H-indole-2-carbonitrile (1.27 g, 5.8
mmol), palladium acetate (33 mg, 0.145 mmol), triethylamine (1.21 mL, 8
7 mmol) and 2- (dicyclohexylphosphino)biphenyl (203 mg, 0.58 mmol) in
dioxane at 80 C. The reaction mixture was stirred at 80 C for 5 h then
allowed to stand at RT overnight. The reaction mixture was diluted with
DCM and washed with water, then the organic 



10 layer was isolated, dried (MgSO4) then concentrated in vacuo. The
resultant crude material was purified by column chromatography to afford
the title compound as a brown solid (1.02 g, 66 %). NM. 614 (400 MHz,
CDC13) 1.40 (s, 12H), 7.36-7.42 (m, 1H), 7.51 (apparent dt, J = 1.0, 8.3,
1H), 7.67-7.74 (m, 2H) and 8.51 (s, 11-1). 15 Reference Example 29 sn,
5-Fluoro-4-trimethylstannany1-1H-indole A solution of
5-fluoro-4-iodo-1H-indole (1.0 g, 3.83 mmol), hexamethylditin 20(1.6 mL,
7.66 mmol) and dichlorobis(triphenylphosphine)palladium(II) (280 mg,
0.38 mmol) in dioxane (5 mL) was degassed, then place under a nitrogen
atmosphere before being heated at 90 C in a microwave for 1 h.      A
further quantity of hexamethylditin (0.8 mL, 3.83 mmol) and
dichlorobis(triphenylphosphine)palladium(H) (280 mg, 0.38 mmol) was
added, then 25 the reaction mixture was heated for an additional 1 h at 90
C in a microwave. The reaction mixture was evaporated in vacuo, and
purified by column chromatography on alumina to afford
5-fluoro-4-(trimethylstanny1)-1H-indole (498 mg, 44 %) as an oil that was
used without further purification.  WO 2007/122410PCT/G82007/001504
76 Reference Example 30 EN"- HON CI
(2-Chloro-4-morpholin-4-y1-thieno13,2-d]pyrimidin-6-y1)-methanol To a
suspension of 2-chloro-4-inorpholin-4-yl-thieno[3,2-d]pyrimidine-6- 5
carbaldehyde (3.2 g, 11.31 mmol) in anhydrous THE (100 mL) and 1MS
(70 mL) was added sodium borohydride (0.47 g, 12.42 mmol) and the
resulting mixture stirred at RT for 2 h. The reaction mixture was partitioned
between DCM and a sat, aqueous solution of NaHCO3. The organic layer
was isolated, dried (MgSO4) and concentrated in vacuo. The resultant
residue was triturated with water gave the title compound as a 10white
solid (2.9 g, 91 %). NY& 8H (300 MHz, DMSO-d6) 3.75 (m, 4H), 3.89 (m,
4H), 4.81 (d, J = 5, 2H), 5.96 (t, J = 5, M) and 7.22 (s, 1H). Reference
Example 31  15 Br
6-Bromomethy1-2-chloro-4-morpholin-4-yl-thieno[3,24]pyrimidine 



To a solution of (2-ch1oro-4-morpholin-4-y1-thieno[3,2-d]pyrimidin-6-yI)-
methanol (1.46g, 5.11 nunol) in anhydrous DCM (30 mL) at 0C were
added 20 triphenylphosphine (1.74 g, 6.64 mmol) and carbon
tetrabromide (2.03 g, 6.13 mmol). The resulting brown solution was stirred
at RT for 5 h, before additional quantities of triphenylphosphine and
carbon tetrabromide were added (0 4 g and 0.34 g, respectively) and
stirring was continued at RT for 1 it The reaction mixture was
concentrated in vacuo and DCM and Et0Ac were added. The resultant
white 25precipitate was collected by filtration and air dried to give the title
compound as a white solid (0.82 g, 46 %). [M + Hr 348.1 (79Br) 350.1
(81Br)  WO 2007/122410PCT/GB2007/001504 77  Reference Example 32
HO  [2-(6-Fluoro-W-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-dlpyrdin-6-y11-
methanol 5Prepared by Suzuld coupling Method A of Reference Example
2. The title compound was obtained as a white solid (1.2 g, 40 %). NIVLR
SR (300 MHz, DMSO-d5) 3.83 (m, 4H), 4.00 (m, 41-I), 4.85 (d, J = 5.8,
2H), 5.92 (t, J= 5.8, 1H), 7.31 (dd, J =2.7, 9.5, 1H), 7.39 (s, 1H), 7.41-7.47
(m, 2H), 7.90 (dd, J =2.7, 11.5, 1H) and 11.30 (bs, 1H). 10 Reference
Example 33
[1-(2-Chloro-4-morpholin-4-yl-thieno[3,2-cl]pprimidin-6-ylmethyl)-piperidin-
4- 15 yll-dimethyl-amine      To a suspension of
2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6- carbaldehyde (0.30 g,
1.06 mmol) in anhydrous THF (5 mL) were added
dimethylpiperidin-4-yl-amine (0.27 g, 2.11 mmol), sodium
triacetoxyborohydride (0.34 g, 1.60 mmol) and glacial acetic acid (90 uL,
1.59 mmol). The resulting solution was stirred 20 at RT for 17 h, then
partitioned between Et0Ac and a sat. aqueous solution of NaHCO3. The
organic layer was isolated, dried (MgSO4) and concentrated in vacuo. The
resultant residue was purified by column chromatography to give the title
compound as a white solid (0.10 g, 27%).  WO
2007/122410PCT/GB2007/001504 78 NMR 811(300 MHz, CDC13) 1.62
(m, 2H), 1.86 (d, J = 11.8, 2H), 2.12 (dt, J = 1.8, 11.8, 21-1), 2.24 (m,
111), 2.34 (s, 611), 3.00 (d, J = 11.8, 2H), 3.78 (s, 2H), 3.84 (m, 411), 3.99
(m, 411) and 7.14 (s, 111). 5 Reference Example 34  Toluene-4-sulfonic
acid 2[6-fluoro-1-(toluene-4-sulfonyl)-1H-indol-4-y1}-4-
morpholin4-y1-thienop,2-dlpyrimidin-6-ylmethyl ester 



To a suspension of
[2-(6-fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2- 10
cl]pyrimidin-6-ylkmethanol (0.54 g, 1.41 mmol) in anhydrous THF (20 mL)
and DMF (5 mL) was added sodium hydride (60 % suspension in mineral
oil, 0.34 g, 8.5 mmol). The resulting mixture was stirred at RT for 10 min,
thenp-toluenesulfonyl chloride (1.08 g, 5.66 mmol) was added and the
reaction mixture was heated at 40 C for 3 h. The resulting solution was
partitioned between Et0Ac and a sat. aqueous 15solution of anunonium
chloride. The organic layer was isolated, dried (MgSO4) and concentrated
in vacuo. The resultant residue was purified by column chromatography to
give the title compound as a white solid (0.60 g, 62 %).   NMR 3H (300
MHz, CDC13) 2.35 (s, 3H), 2.44 (s, 311), 3.89 (m, 4H), 4.01 (m, 411),
5.33 (s, 211), 7.23 (d, J = 8.7, 2H), 7.34 (m, 311), 7.63 (d, J = 3.7, 1H),
7.68 (d, J = 3.7, 20114), 7.77 (d, J = 8.3, 211), 7.81-7.86 (m, 3H) and 7.98
(dd, J = 2.5, 10.6, 1H). Reference Example 35   WO
2007/122410PCT/GB2007/001504 79
2-[4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-piperazi
n1-y1FN,N-dimethyl-isobutyramide To a solution of
6-bromomethy1-2-chloro-4-morpholin-4-yl-thieno[3,2- d]pyrimidine (146
mg, 0 42 mmol) in DMF (5 mL) were added N,N-dimethy1-2- 5
piperazin-l-yl-isobutyramide (100 mg, 0.50 mum, cesium carbonate (273
mg, 0.837 mmol) and water (23 nL, 1.26 mmol). The resulting mixture was
stirred at RT for 17 h. The reaction mixture was loaded directly onto an
'solute(r) SCX-2 cartridge, washed with Me0H, then eluted with 2 M NH3
in Me0H. The resulting residue was purified by column chromatography to
give the title compound as an off-white solid 10(131 mg, 67%), [M + HI'
467.3 Reference Example 36
15[1-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-piperidi
n-3- yll-dimethyl-amine       Prepared using the method used in the
preparation of 2-[4-(2-chloro-4- morpholin-4-yl-thieno [3
,2-d]pyrimidin-6-ylmethyl)-p ip erazin-l-yl] -N,N-dimethyl- isobutyramide
using dimethyl-piperidin-3-yl-amine in place of N,N-dimethy1-2- 20
piperazin-l-yl-isobutyramide. The title compound was obtained as an
off-white solid (180 mg, 76%). [M + H]+ 396.3 Reference Example 37  WO
2007/122410PCT/GB2007/001504 80  



(5)-4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-2-
isopropyl-piperazine-1-carboxylic acid tert-butyl ester Prepared using the
method used in the preparation of 2-[4-(2-chloro-4- 5morpholin-4-yl-thieno
[3,2-01.] pyrirnidin-6-ylmethyp-piperazin- I -yl] -N,N-dimethyl-
isobutyramide using (5)-2-isopropyl-piperazine-l-carboxylic acid tert-butyl
ester in place of N,N-dimethy1-2-piperazin-1-yl-isobutyramide. The title
compound was obtained as an off-white solid (182 mg, 80%). [M + lir
496.3 10 Reference Example 38
2-Chloro-6-(cis-3,5-dimethyl-piperazin-l-yluaethyl)-4-morpholin-4-yl-thieno[
3,2- 15 dipyrimidine To a solution of
6-bromomethy1-2-chloro-4-morpholin-4-yl-thieno[3,2- d]pyrimidine (150
mg, 0.43 mmol) in DMF (4 mL) were added (cis)-2,6-dimethylpiperazine
(74 mg, 0.648 mmol) and potassium carbonate (117 mg, 0.847 mmol).
The resulting mixture was stirred at RT for 17 h, then concentrated in
vacua. The resulting 20residue was triturated with water to give the title
compound as an off-white solid (127 mg, 77%). [M + H]+ 382.3 Reference
Example 39  WO 2007/122410PCT/6B2007/001504 81 0.,  HO
2-Chloro-6-14-(2-methory-ethyl)-piperidin-l-ylmethyll-4-morpholin-4-ylthien
o[3,2-dlpyrimidine To a solution of 4-piperidine ethanol (1.95 g) in
acetonitrile (25 mL) was 5added triethylarnine (2 53 ml) followed by
tert-butyl dicarbonate (3.63 g). The mixture was stirred at room
temperature for 22 hours and partitioned between 0.5 M hydrochloric acid
and ethyl acetate. The organic layer was washed with brine, dried
(MgSO4) and the solvent evaporated to give
4-(2-hydroxy-ethyl)-piperidine-1- carboxylic acid tert-butyl ester (3.46 g).
10This was dissolved in tetrahycirofuran (50 mL) and sodium hydride
added (664 mg; 60% dispersion in mineral oil) at 0 C. After 30 minutes
iodomethane (3.76 mL) was added and the mixture stirred for 22 hours,
The mixture was diluted with ethyl acetate and washed with water, brine
and dried (MgSO4). The solvent was evaporated and the residue purified
by flash chromatography to give 4-(2-methoxy-ethyl)-
15piperidine-l-carboxylic acid tert-butyl ester (3.12 g).      To a solution of
4-(2-methoxy-ethyl)-piperidine-l-carboxylic acid tert-butyl ester (3.12 g) in
dichloromethane (40 m1.4) was added 4 M hydrogen chloride in dioxane
(16 mL) and the mixture stirred for 21 hours. The solvent was evaporated
to give 4-(2-methoxy-ethyl)-piperidine hydrochloride salt as a white solid
20Reductive amination with
2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6- 



carbaldehyde using the method described in the presence of triethylamine
gave the title compound as a white solid (1.73 g).    6H (400 MHz, CDC13)
1.31 (m, 21-1), 1.37 (m, 1H), 1.56 (m, 2H), 1.71 (m, 2H), 2.10 (in, 21-I),
2.94 (m, 2H), 3.35 (s, 3H), 3.44 (t, J = 6.5, 2H), 3.78 (s, 2H), 3.86 (t, 3 =
4.9, 2541-1), 4.01 (t, J = 4.9, 41-1), 7.16 (s, 1H). Reference Example 40
WO 2007/122410PCT/GB2007/001504 82 So c) 4-(2-Chloro-4-morpho
lin-4-y 1-thieno [3,2-d] pyrimid in-6-ylmethyl)-p ip era.zin e-1- carboxylic
acid tert-butyl ester        Prepared using the standard reductive amination
conditions with 2-chloro-4-
5morpholin-4-yl-thieno[3,2-d]pyrimidine-6-carbaldehyde and tert-b utyl-1 -
piperazinecarboxylate. 814 (400MHz, CDC13) 1.48 (s, 911), 2.51 (t, J =
4.8, 411), 3.49 (t, J = 4.8, 4H), 3.82 (s, 211), 3.86 (t, J = 4.8, 41-1), 4.01 (t,
.1 = 4.8, 411), 7.19 (s, 111). 10 Reference Example 41  rh! Boc \N--j
4-(2-Chloro-4-morpholin-4-yl-thieno[2,3-d]pyrimidin-6-ylmethyl)-piperazine
-1- carboxylic acid tert-butyl ester           Prepared using the standard
reductive animation conditions with 2-chloro-4-
15morpholin-4-yl-thieno[2,3-d]pyrimidine-6-carbaldehyde. Su (400 ME-1z,
CDC13) 1.46 (s, 911), 2.45 (m, 411), 3.44 (m, 4H), 3.72 (s, 2H), 3.83(m,
411), 3.93 (m, 411), 7.09 (s, 11-I). Reference Example 42 ti2NN 200
214-(2-Ch1oro-4-morpholin-4-y1-thieno[3,2-d]pyrimidin-6-ybnethyl)-pipera
zin1-yg-isobutyramide.  WO 2007/122410PCT/GB2007/001504 83 To a
solution of tert-butyl-l-piperazinecarboxylate (15.0 g) in dichloromethane
(150 mL) and methanol (150 ml) at 0 C was added hydrogen chloride (40
mL; 2M solution in diethyl ether). The mixture was stirred at room
temperature for 1.5 hours and reduced in vacua to yield ten-butyl-l-
5piperazinecarboxylate hydrochloride (17.9 g).      To a solution of
tert-butyl-l-piperazinecarboxylate hydrochloride (17.9 g) in water (200 mL)
at room temperature was added sodium cyanide (3.94 g). A solution of
acetone (5.9 mL) in water (20 mL) was then added dropwise and stirred at
room temperature for 48 hours. The mixture was partitioned between ethyl
acetate and 



10 water. The combined organic layers were washed with brine,
separated, dried (MgSO4) and reduced in vacuo to yield
4-(cyano-dimethyl-methyl)-piperazine-1- carboxylic acid tert-butyl ester
(17.5 g). To a solution of
4-(cyano-dimethyl-methyl)-piperazine-l-carboxylic acid ten- butyl ester
(960 mg) in methyl sulfoxide (20 nth) at 0 C was added potassium 15
carbonate (104 mg). Hydrogen peroxide (2.0 mL; 27.5 wt % solution in
water) was then added dropwise. The resulting mixture was heated to 40
C overnight. To the cooled mixture was added water and the precipitated
solid filtered and dried yielding
4-(1-carbamoy1-2-methyl-ethyl)-piperazine-l-carboxylic acid tert-butyl
ester (677 mg). The BOC-group was removed using HCI in ether under
standard conditions to 20 give 2-piperazine-1-yl-isobutyramide
di-hydrochloride (600 mg) which was reacted with
2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6-carbaldehyde under
the standard reductive amination conditions to give the title compound
(143 mg). 3H (400 MHz, CDC13) 1.25 (s, 6H), 2.60 (m, 8H), 3.82 (s, 21'1),
3.86 (t, J = 4.8, 41-1), 4.01 (t, J = 4.8, 4H), 5.20 (hr s, 11-1), 7.07 (hr s,
1H), 7.18 (s, 1H). 25 Reference Example 43 C5/
2-Chloro-4-morpholin-4-y1-6-piperidin-l-ylmethyl-thieno[3,2-d]pyrimidine.
Prepared by reductive amination of 2-chloro-4-morpholin-4-yl-thieno[3,2-
30clipyrimidine-6-carbaldehyde with piperidine under the standard
conditions.  WO 2007/122410PCT/G82007/001504 84 6H (400 MHz,
CDC13) 1.50 (m, 2H), 1.64 (in, 4H), 2.49 (in, 4H), 3.76 (s, 2H), 3.86 (t, J =
4.8, 411), 4.01 (1, J = 4.8141-1), 7.16 (s,1H). Reference Example 44 5
2-Chloro-4-morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethyl)-piperazin-1-ylmethyllt
hieno[3,2-d]pyrimidine. 4-(2,2,2-Trifluroroethyppiperazine was prepared as
described in T. Org.    Chem., 1966, 31, 3867-3868. Reductive amination
with 2-chloro-4-morpholin-4-yl10 thieno[3,2-d]pyrimidine-6-carbaldehyde
under the standard reductive amination conditions yielded the title
compound. 8H (400 Iv11-1z, CDC13) 2.60-2.62 (m, 4H), 2.75-2.77 (in,
4H), 3.01 (q, J = 9.6, 2H), 3.82 (s, 21-1), 3.85-3.87 (m, 4H), 4.00-4.02 (m,
4H), 7.19 (s, 1H). 15 Reference Example 45 0 e'  



2-Chloro-6-(4-cyclopropylinethyl-piperazin-l-ylmethyl)-4-morpholin-4-ylthie
no[3,2-clipyrimiditte. 4-Cyclopropyhnethylpiperazine was prepared as
described in J. Med. Chem., 202004, 47, 2833-2838. Reductive amination
with 2-chloro-4-morpholin-4-yl- thieno[3,2-d]pyrimidine-6-carbaldehyde
under the standard reductive amination conditions yielded the title
compound. 60 (400 MHz, CDC13) -0.02-0.02 (m, 2H), 0.42-0.48 (m, 2H),
0.75-0.80 (in, 1H), 2.18      (d, J = 6.4, 2H), 2.51 (br s, 8H), 3.71 (s, 2H),
3.73-3.75 (m, 4H), 3.88-3.90 (m, 4H), 257.07 (s, 1H).  WO
2007/122410PCT/GB2007/001504 85 Reference Example 46
214-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyD-piperazi
nl-A-N-methylisobutyramide, 5To a mixture of dichloromethane (20 mL),
saturated sodium bicarbonate (20 mL), sodium carbonate (1.84 g) and
water (20 mL) at 0 C was added methylamine  hydrochloride (640 mg)
followed by 2-bromoisobutyryl bromide (2.0 g) and the mixture stirred
vigorously. The mixture was stirred at 0 C for 2 hours and then extracted
into dichloromethane. The combined organic layers were washed with
brine, 10 separated, dried (MgSO4) and reduced in vacuo to yield
2-bromo-2-N-dimethylpropionamide (1.74 g).       A mixture of
2-bromo-2-N-dimethyl-propionamide (1.74 g), ten-butyl-1-
piperazinecarboxylatc (1.79 g) and silver(l)oxide (2.67 g) in toluene (20
raL) was heated at reflux in the dark overnight. The mixture was filtered
through celite. The 15filtrate was partitioned between dichloromethane
and saturated sodium bicarbonate. The combined organic layers were
washed with brine, separated, dried (MgSO4) and reduced in vacuo to
yield 4-(1-methyl-1-methylcarbamoyl-ethyl)-piperazine-1- carboxylic acid
tert-butyl ester (3.08g). The BOC-group was removed using HC1 in ether
under standard conditions to give
N-methy1-2-piperazin-2-y1-1-piperazine-1-yl- 20isobuytramide
di-hydrochloride (1.96 g) which was reacted with 2-chloro-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine-6-carbaldehyde under the standard
reductive amination conditions to give the title compound (138 rug). 8H
(400 MHz, CDC13) 1.13 (s, 61-1), 2.48 (m, 81-1), 2.72 (d, J = 5.0, 3H),
3.72 (s, 2H), 3.76 (t, J = 4.8, 41-1), 3.91 (t, J = 4.8, 4H), 7.10 (lx m, 2H).
25 Reference Example 47  WO 2007/122410PCT/GB20071001504 86
2-[4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyriumidin-6-ylmethyl)-pipera
zinl-y11-2-methyl-propan-1-ol. To a stirring solution of
ethyl-2-bromoisobutyrate (2.65 g, 13.6 romol) in 



5 anhydrous acetonitrile (25 mL) at room temperature was added
tert-butyl-1- piperazinecarboxylate (2.48 g, 13.3 namol) followed by
potassium carbonate (1.88 g, 13.6 mmol). The mixture was heated to 85
C overnight. The cooled reaction mixture was partitioned between ethyl
acetate and water. The combined organic layers were washed with brine,
separated and dried (MgSO4). The crude product was purified by
10column chromatography to yield
4-(1-ethoxycarbony1-1-methyl-ethyl)-piperazine-1- carboxylic acid
tert-butyl ester as a colourless oil (1.28 g). To a suspension of lithium
aluminium hydride powder (0.324 g) in anhydrous tetrahydrofuran (30 inL)
at 0 C under argon was added 4-(1-ethoxycarbony1-1-
methyl-ethyl)-piperazin-l-carboxylic acid tert-butyl ester (1.28 g). The
reaction 15 mixture was allowed to warm to room temperature and stirred
for 2 hours, then quenched with saturated aqueous ammonium chloride
(10 mL) The reaction mixture was partitioned between water and
dichloromethane and the combined organic layers washed with brine and
dried (Mg804). The solution was evaporated to give 4-(2-
hydroxy--1,1-dimethyl-ethyl)-piperazin-l-carboxylic acid tert-butyl ester
(0.43 g). 20To a solution of
4-(2-hydroxy-1,1-dimethyl-ethyl)-piperazin-1-carboxylic acid tert-butyl
ester (0.42 g) in anhydrous dichloromethane (10 mL) was added 2M
hydrogen chloride (8.4 ml) and the mixture stirred for 12 hours. The
solvent was evaporated to give 2-methyl-2-piperazin-1-yl-propan-l-ol
hydrochloride salt as a white solid. 25Reductive amination with
2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine- 6-carbaldehyde under
the standard conditions in the presence of triethylamine gave the title
compound as a white solid (0.169 g). 614(400 MHz, CDC13) 2.25 (br s,
81-1), 3.34 (s, 211), 3.72 (s, 2H), 3.77 (m, 41-1), 3.92 (m, 4H), 7.10 (s,
1H).  WO 2007/122410PCT/GB2007/001504 87 Reference Example 48
2-[4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-djpyrimidin-6-ylmethyl)-piperazi
n1-y1]-2-methyl-l-pyrrolidin-l-yl-propan-l-one 5To a solution of
tert-butyl-l-piperazinecarboxylate (1 20 g) in acetonitrile (15 mL) was
added ethyl 2-bromoisobutyrate (5.00 g) followed by potassium carbonate
(0.975 g). The reaction mixture was heated at 80 C for 12 hours, then
cooled and partitioned between water and dichloromethane. The organic
layer was washed with brine, dried (MgSO4). The solvent was evaporated
and the residue purified by flash 10chromatography to give
4-(1-ethoxycarbony1-1-methyt-ethyl)-piperazine-1-carboxylic acid
tert-butyl ester (2.19 g). To a solution of pyrrolidine (0.331 g) in anhydrous
tetrahydrofuran (10 mL) at 0 C under an argon atmosphere was added
n-butyl lithium (1.86 mL; 2.5 M in hexane) and stirred for 30 minutes at 0
C then at room temperature for 12 hours. The 15 reaction mixture was
quenched with saturated aqueous ammonium chloride solution and
partitioned between water and dichloromethane. The combined organic
solvents were dried and purified by flash chromatography to give
4-(1,1-dimethy1-2-oxo-2- pyrrolidin-l-yl-ethyl)-piperazine-1 -carboxylic acid
tert-butyl ester (0.745 g). To a solution of 4-(1,1-dimethy1-2-oxo-2-p
yrrolidin-1-yl-ethyl)-piperazine-1- 20 carboxylic acid tert-butyl ester (0.745
g) in dichloromethane (10 mL) was added 2M hydrogen chloride in diethyl
ether (4 mL) and the mixture stirred at room temperature for 12 hours. The
solvent was evaporated to give 2-methy1-2-piperazin-1-y1-1- pyrrolidin-1
-yl-propan-1 -one hydrochloride salt as a beige solid. Reductive arnination
with 2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyriraidine-6-carbaldehyde
using the 25standard method in the presence of triethylamine gave the
title compound as a white solid (0.355 g). 



Reference Example 49  WO 20071122410PCT/GB2007/001504 88
2-Chloro-7-methy1-4-morpholin-4-yl-thieno[3,2-dlpyrimidine-6-carbaldehy
de A solution of methyl 3-amino-4-rnethylthiophene-2-carboxylate (10.0 g,
58.4 5 mmol), in dichloromethane (120 mL) was cooled down to -78 C.
Chlorosulfonyl isocyanate (6.6 mL, 75.8 rnmol) was added dropwise over
2 minutes. The reaction mixture was stirred at -78 C for 20 minutes and
then the cooling bath was removed and the mixture allowed to warm to
room temperature. The reaction mixture thickened and was diluted with
dichloromethane and evaporated down to give an off- 10 white solid This
was treated with 6 M hydrochloric acid (150 mL) and heated to reflux for 2
hours.       To the cooled reaction mixture was added water and the
precipitated solid filtered and dried to give a white solid as
4-methyl-3-ureido-thiophene-2-carboxylic acid methyl ester (9.46 g). This
intermediate was heated to reflux in methanol (150 15 mL) and 2M
sodium hydroxide solution (100 InL) for 2 hours. The cooled reaction
mixture was acidified with concentrated hydrochloric acid and the
precipitated solid filtered, washed with water and dried to give a white
solid as 7-methy1-1H-thieno[3,2- d]pyrimidine-2,4-dione (6.96 g). This was
converted to the title compound using the methods described above.
20SH (400 MHz, CDC13) 2.78 (s, 3H), 3.87 (t, J = 4.8, 4H), 4.07 (t, J =
4.8, 4H), 10.41 (s, 1H). Reference Example 50 25   WO
2007/122410PCT/G82007/001504 89
[1-(2-Chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl)-piperidin-
4- ylkmethyl-carbamic acid tert-butyl ester To a solution of
6-bromomethy1-2-chloro-4-morpholin-4-y1-thieno[3,2- d]pyritnidine (85
mg, 0 244 namol) in DMF (2 mL) were added water (13 pit),
5methyl-piperidin-4-yl-carbamic acid tert-butyl ester (105 mg, 0.489 mmol)
and cesium carbonate (159 mg, 0.489 mmol). The resulting mixture was
stirred at RT for 18 h. The reaction mixture was loaded onto an 'solute(r)
SCX-2 cartridge, washed with Me0H then eluted with 2 M NI-13 in Me0H.
The resultant residue was purified     by column chromatography to give
the title compound as a pale brown solid (73 mg, 1062%). [M + Hi+ 482.2
Reference Example 51 15 



(R)-4-(2-Chloro-4-morpholin-4-yl-thieno[3,2-clipyrimidiu-6-ylmethyl)-2-
isopropyl-piperazine-1-carboxylic acid tert-butyl ester To a solution of
6-bromomethy1-2-chloro-4-morpholin-4-yl-thieno[3,2- 20d]pyrimidine (100
mg, 0.29 mmol) in DIviIF (3 mL) were added (R)-2-isopropyl- piperazine-1
-carboxylic acid tert-butyl ester hydrochloride (87 mg, 0.33 mmol) and
potassium carbonate (124 mg, 0.90 mmol). The resulting mixture was
stirred at RT for 18 h, then diluted with water and DCM. The organic layer
was separated, dried (Na2SO4) and concentrated in vacuo. The resultant
residue was purified by cohunn 25chromatography to give the title
compound as a white solid (139 mg, 97 %). [Mr 496.3  WO
2007/122410PCT/G82007/001504 90 Example 2:
2-(111-Indo1-4-y1)-4-morpholin-4-v1-6[443-morpholin-4-14-
propane-1-sultiony1)-piperazin-l-ylmethvil-thienof3,2-dlpyrimidine
4-(3-Chloro-propane-l-sulfonv1)-piperazine-l-carboxylic acid ten-butyl
ester  5To a solution of 1-B0C-piperazine (3.26 g) and triethylamine (2 68
mT  ) in dry chlorofoini (25 mil) was added 3-chloropropanesulfonyl
chloride (2.62 g) at 0  C. After 2 h wash with water, dry (Na2SO4), filter
and concentrate to give crude material. Product was isolated by flash
chromatography (95%). 104{3-(Piperazine-1-sulfony1)-propv11-morpho
line dihydrochloride
4-(3-Chloro-propane-1-sulfony1)-piperazine-1-carboxylic acid tert-butyl
ester (4.64 g), morpholine (1.6 mL, 1.3 eq.), potassium carbonate (2.17 g,
1.1 eq.), potassium iodide (1.11 g, 0.47 eq.) were refluxed together in dry
MeCN (100 mL) overnight. Concentration in vacua, then aqueous work-up
followed by flash 15chromatography gave
4-(3-morpholin-4-yl-propane-1-sulfony1)-piperazine-1- carboxylic acid
tert-butyl ester (89%). Treatment with 2M HCI in ether gave product
(4.46g).
2-Chloro-4-morpholin-4-y1-64443-morpholin-4-yl-propane-l-sulionyn-piper
azirt-1-  20 ylmethyll-thienor3,2-dlpyrimidine
2-Chloro-4-morpholin-4-y1-6-[4-(3-morpholin-4-yl-propane- 1 -sulfony1)-
piperazin-l-ylmethyl] -thieno ,2-d]pyrinildine was prepared following the
standard procedure using 4-[3-(piperazine-l-sulfony1)-propyli-morpholine
dihydrochloride (650 mg). Aqueous work-up followed by flash
chromatography gave product (31%). 25Reaction of
2-chloro-4-morpholin-4-y1-6-[4-(3-morpholin-4-yl-propane-1-
sulfony1)-piperazin-l-ylmethyl]-thieno[3,2-d]pyrimidine (66 mg) with indole
boronic acid under standard conditions (as described for
2-(1H-indo1-4-y1)-6-(4-methylpiperazin-1-ylmethyl)-4-morpholin-4-yl-thien
o[2,3-d]pyriraidine) followed by aqueous work-up and flash
chromatography gave product (8.8%). 30 NMR: (DMS0):1.81 (m, 2H,
CH2), 2.33-2.36 (m, 614, 3 x CH2), 2.58 (m, 411,2 x CH2), 3.06-3.10 (m,
211, CH2), 3.21 (m, 411,2 x CH2), 3.55-3.57 (m, 411, 2 x CH2), 3.81-3.82
(rn, 4H, 2 x CH2), 3.93 (s, 2H, CH2), 3.96-3.98 (in, 4H, 2 x CH2), 7.17 (t,
WO 2007/122410PCT/GB2007/001504 91 H, ArH, J = 7.76Hz), 7.41-7.43
(m, 211,2 x ArH), 7.50 (d, H, ArH, J = 8.02 Hz), 8.10 (d, H, ArH, J =
7.37Hz), 11:32 (bs, H, NH). 



MS: (ESI+): MH+ = 626.15 Example 3:
(34442-(1H-Indol-4-171)-4-morpholin-4-v1-thieno[3,2-dlperimidin6-ylmethv
il-piperazine4-sulfonv11-Pronen-dimethyl-amine Preparation of
dimethy1J3-(piperazine-l-sulfonyll-pronv11-amine ihydrochloride.  To
1-B0C-piperazine (6.00 g) in dry dichloromethane (60 ml) and
10triethylamine (5.85 ml) at 0 C was added 3-chloropropanesulfonyl
chloride (4.5 m1). The reaction mixture was stirred for 2 hours, diluted with
dichloromethane, washed with brine, dried (MgSO4), filtered and volatiles
removed in vacuo. Purification on silica gave
4-(3-chloro-propane-1-sulfony1)-piperazine-l-carboxylic acid rert-butyl
ester (9.85 g). This was reacted with dirnethylamine hydrochloride in
acetonitrile and  15 potassium carbonate to give
4-(3-dimethylamino-propane-1 -sulfony1)-piperazine-1- carboxylic acid
tert-butyl ester. BOC-group was removed using HC1 in ether under
standard procedures to give the title compound.
{3-[4-(2-Chloro-4-yl-thieno[3.2-d]pyrimidin-6-ylmethyl)-pipera7ine-1-
sulfonyl]-propy1}-dimethyl-amine was prepared from
6-bromomethy1-2-chloro-4- 20morpholin-4-yl-thieno[3.2-d]pyrimidine and
diniethy143-(piperazine-1-sulfony1)- propyli-amine dihydrochloride in DMF
and potassium carbonate.
{344-(2-Chloro-4-yl-thieno[3.2-d]pyrimidin-6-ylmethyl)-piperazine-1-
su1fonylkpropy1}-dirnethyl-amine (80 mg), 4-indole-boronic acid (51 mg),
sodium hydrogen carbonate (40 mg) and PdC12(PPh3)2 (10 mg) in
toluene (2 ml), ethanol (1 25 ml) and water (0.5 ml) were heated in a
microwave at 130 C for 120 min. Dichloromethane/water extraction and
purification on silica gave the title compound (27 mg). NMR: (CDC13):
2.00-2.08 (2H, in), 2.26 (6H, s), 2.42 (2H, t, J=6.7), 2.68-2.72 (4H, m),
3.00-3.05 (211, m), 3.37-3.41 (4H, m), 3.90 (2H, s), 3.92-3.96 (411, m),
4.08-4.12 30(4H, m),7.28-7.33 (2H, m), 7.38 (1H, s), 7.50 (111, d, J=8.0),
7.56 (11-1, s), 8.20 (111, d, J=7.3), 8.30 (1H, br) MS: (ESP-) MB+
584(4%)  WO 2007(122410PCT/GB20071001504 92 Example 4:
2-(111-Indo1-4-y1)-644-methyl-piperazin-1-ylmethyl)-4-morpholin4-yl-thie
no [2,3411pyrimidine
2-Chloro-644-methyl-piperazin-1-ylmethy11-4-morpholin-4-yl-thien0 [2,3-
Scrlpyrimidirte
2-Chloro-4-morpholin-4-yl-thieno[2,3-d]pyrimidine-6-carbaldehyde (400
mg) and N-methylpiperazine (1.3eq.) were stirred together in dry
1,2-dichloroethane (20 ml,). After 4 h sodium triacetoxyborohydride (2.3
eq.) was added and the mixture stirred overnight. The mixture was diluted
with Na2CO3 solution then extracted with 10ethyl acetate. Combined
extracts were dried (Na2804), filtered, concentrated and then purified by
flash chromatography to give product (57%). 



A mixture of
2-chloro-6-(4-methyl-pipera7in-l-ylmethyl)-4-morpholin-4-ylthieno[2,3-d]pyr
imiciine (100 mg), Na2CO3 (3 eq.), indazole boronate ester (1.5 eq.) and
bis(triphenylphosphine)palladium (II) chloride (0.05 eq.) in
tolueneethanoUwater 15(4:2:1) was heated at 130 C, with cooling, for 1.5
h in a microwave reactor. The resulting mixture was diluted with water
then extracted with ethyl acetate. Combined extracts were dried
(Na2SO4), filtered and concentrated then triturated to give product (87%).
400MHz (1H NMR CDC13) 2.31 (s, 3H, CH3), 2.49 (m, 4H, 2 x CH2), 2.59
(m, 4H, 2 20 x CH2), 3.77 (s, 2H, CH2), 3.90-3.93 (m, 4H, 2 x CH2),
3.97-3.99 (m, 4H, 2 x CH2), 7.14 (s, H, ArH), 7.28-7.33 (in, 2H, 2 x ArH),
7.49 (d, H, ArH, J = 8.13Hz), 7.59 (m, H, ArH), 8.23 (s, H, ArH), 8.24 (bs,
H, NH). MH+ = 449.20 25Example 5:.
2-(1H-Indo1-4-y1)-6-(4-methanesulfonyl-piperazin-l-ylmethyl)-4-
morpholin-4-y1-thieno12,3-d1 pyrimidine
2-Chloro-6-(4-methy1-piperazin-1-ylmethyl)-4-morpholin-4-yl-thienoT2,3-
dtpyrimidine
302-Chloro-4-morpholin-4-yl-thieno[2,3-d]pyrimiciine-6-carbaldehyde (400
mg) and 1-methanesulfonyl-piperazine hydrochloride (1.3eq.) were stirred
together in dry  1,2-dichloroethane (20 mT  ). After 4h sodium
triacetoxyborohydride (2.3 eq.) was added and the mixture stirred
overnight. The mixture was diluted with Na2CO3  WO
2007/122410PCT/GB2007/001504 93 solution then extracted with ethyl
acetate. Combined extracts were dried (Na2SO4), filtered and
concentrated. Trituration gave product (60%).       Suzuki coupling under
standard conditions with 4-indole boronate ester gave the title compound
which was purified by trituration (61%). 5 400MHz (1H NMR CDC13)
2.66-2.68 (m, 4H, 2 x CH2), 2.80 (s, 3H, CH3), 3.29 (m, 4H, 2x CH2), 3.82
(s, 2H, CH2), 3.91-3.93 (m, 4H, 2 x CH2), 3.97-4.00 (in, 4H, 2 x CH2),
7.15 (s, H, ArH), 7.28-7.33 (m, 2H, 2 x ArH), 7.50 (d, H, ArH, J = 8.08Hz),
7.57 (s, H, ArH), 8.23 (m, 2H ArH + NH). MH+ = 513.13 10 Example 6:
2-(7-Methy1-111-indo1-4-y1)-6-(4-methyl-piperazin-1-ylmethv1)-4-
morpholitt-4-0-thieno[3,2-dlpyrimidine 15To a solution of
4-bromo-2-nitrotoluene (3.0 g, 13.9 mmol) in THE (40 mL) at -40 C was
added vinyl magtesium bromide (48.6 mmol, 48.6 mL; 1.0 M in THE)
dropwise over 15 minutes and the mixture stirred at -40 C for 1.5 hours.
The reaction was quenched by the addition of saturated aqueous
ammonium chloride and extracted with ethyl acetate. The combined
organic layers were washed with brine, 20 separated and dried (MgSO4).
The residue was evaporated and purified by column chromatography to
yield 4-bromo-7-methylindole (1.03 g). To a suspension of
4-bromo-7-methylindole (349 mg, 1.66 m_mol), bispinacolatodiboron (2.66
mmol, 674 mg) and potassium acetate (4.98 mmol, 489 mg) in DMSO (12
tnL) was added Pd(dppf)2C12 (0.05 rtimol, 41 mg). The mixture 25 was
degassed with argon and heated at 80 C for 8 hours. The mixture was
allowed to cool and partitioned between ether and water and the aqueous
later extracted with 



ether. The combined organic layers were washed with brine, separated
and dried.  The crude product was purified by chromatography to yield
7-methy1-4-(4,4,5,5- tetramethyl-[1, 3,2]dioxaborolan-2-y1)-1H-indole as a
solid which was triturated in 30petrol giving a white crystalline solid (117
mg).       To a mixture of
2-Chloro-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidine (0 23 mmol, 84 mg) and
7-Methy1-4-(4,4,5,5-tetramethyl[1, 3,2]dioxaborolan-2-y1)-1H-indole (0,46
mmol, 117 mg) in toluene (2 mL), ethanol  WO
2007/122410PCT/GB20071001504 94 (I m1  ) and water (0.5 mL) was
added sodium carbonate (0.69 mmol, 73 mg). Pd (PPh3)2Cl2 (0.012
mmol, 8 ing) waS added and the mixture heated in a microwave reactor at
130C for 1.5 hours. The mixture was allowed to cool and partitioned
between water and dichloromethane. The combined organic layers were
washed with 5brine, separated and dried (MgSO4). The solvent was
evaporated and the crude product purified by column chromatography to
yield 2-(7-methy1-1H-indo1-4-y1)-6-(4-
methyl-pipera7in-l-ylinethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine as a
pale cream solid (75 mg).    6H (400 MHz, CDCI3) 2.34 (s, 3H), 2.56 (s,
7H), 2.64 (s, 41-1), 3.85 (s, 2H), 3.98 (t, J 10= 4.8, 4H), 4.07 (t, J = 4.8,
4H), 7.11 (d, J = 7.6, 1H), 7.33 (m 1H), 7.36 (s, 1H), 7.58 (m, 11-1), 8.13
(d, J = 7.6, 1H), 8.17 (br s, 1H). [M + H]-1- 463. Example
72-(1H-Indo1-4-y1)-7-methy1-6-(4-metlivl-piperazin-l-ylinethyl)-4-
15morpholin-4-vl-thieno13,2-ciliwrimidine
4-(4,4,5,5-Tetramethy141,3,21clioxaborolan-2-y1)-1H-indole was
prepared by the general method described.
2-Chloro-7-methyl-6-(4-methyl-piperazin-l-ylmethyl)-
4-morpholin-4-yl-thieno[3,2-d]pyrimidine was prepared from
3-amino-4-methyl- 20 thiophene-2-carboxylic acid methyl ester using the
method described above. Suzuki coupling was carried out using the
general method described yielded the title compound (32 mg) as an
off-white solid. SR (400 MHz, CDC13) 2.32 (s, 31-1), 2.50 (br s, 4H), 2.53
(s, 3H), 2.63 (br s, 41-1), 3.83 (s, 2H), 3.91 (t, J = 4.8, 41-1), 4.08 (t, J =
4.8, 41-1), 5.49 (t, J = 7.8, 1H), 7.33 (m, 11-1), 257.49 (d, J = 8.0, 1H),
7.72 (m, 1H), 8.24 (hr s, 1H), 8.30 (d, J = 7.1, 11-1) [M + Fl]+ 463.
Example 8: Benzyl-{142-(111-indo1-4-0)-4-morpholin-4-0-thienon,2-
dipyrintidine-6-ylmethyll-piperidin-21-v11-(2-methory-ethy11-amine 30
1-BOC-4-piperidone (2.00 g) and 2-methoxyethylatnine (872 121) were
stirred together in methanol (20 ml) at room temperature for 12 hours.
Sodium borohydride (760 mg) was added in several aliquots over 30
minutes and the reaction mixture  WO 2007/122410PCT/GB2007/001504
95 stirred for a further 12 hours at ambient temperature. The solvents
were removed in vacuo and the residue diluted With dichloromethane (50
ml) and washed with brine, dried (Mg804). The solvents were removed in
vacuo to give a residue which was purified by flash silica chromatography
to give 4-(2-methoxy-ethylamino)-piperidine- 51-carboxylic acid tert-butyl
ester (1.69 g) as a colourless oil. To a solution of 4-(2- 



methoxy-ethylamino)-piperidine-l-carboxylic acid tert-butyl ester (425mg)
stirring in anhydrous acetonitrile (10 ml) was added benzyl bromide (215
ul), followed by potassium carbonate (340 mg) and the reaction mixture
heated to reflux for 12 hours. The reaction mixture was cooled and diluted
with dichloromethane (30 ml), 10 washed with water, brine and dried
(MgSO4). The solvents were removed in vacuo to give a residue which
was purified by silica flash chromatography to give
4-[benzyl(2-methoxy-ethyl)-aminokpiperidine-1-carboxylic acid tert-butyl
ester as a white solid (484 mg).
44Benzyl-(2-methoxy-ethyl)-aminokpiperidine-1-carboxylic acid tert-butyl
ester (442 mg), and 2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6-
15carbaldehyde (300 mg) were treated under standard reductive
amination conditions to give
benzyl-[1-(2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidine-6-ylrnethyl)-
piperidin-4-y11-(2-methoxy-ethyl)-arnine (379 mg), as an oil which
crystallized on standing. B enzyl-[1-(2-chloro-4-morpholin-4-yl-thieno [3
,2-d]pyrimidine-6-ylmethyl)- 20 piperidin-4-y1]-(2-methoxy-ethyl)-amine
(150 mg), was used in a Suzuki coupling with
4-(4,4,5,5-tetramethyl-[1,3,21clioxaborolan-2-y1)-1H-indole (141 mg), to
give after flash silica purification the title compound (105 mg) as a white
solid. 1H NMR (400 MHz CDC13) 8.24 (bs , 1H); 8.18 (d, 1H, J = 7.2 Hz);
7.49 (m, 311); 7.34-7.22 (m, 7H); 4.09 (m, 411); 3.92 (m, 4H); 3.80 (s,
CH2); 3.72 (s, CH2); 134 (t, 252H, J = 6.6 Hz); 3.26 (s, 3H); 3.04 (m, 2H);
2.75 (t, 2H, J = 6.7 Hz); 2.56 (m, IH); 2.06 (m, 2H); 1.72 (m, 4H) LC / MS
(m+1 ) = 597.3 Purity > 95 % Example
92-(6-Methoxv-lli-indol-4-y1)-6-(4-methyl-piperazin-l-ylinethyl)-4-
30morpholin-4-yl-thieno[3,2-dlpyrimidine
6-Methoxy-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-indole was
prepared by the general method described and coupled with
2-chloro-6-(4-methyl-  WO 2007(122410PCT/GB2007/001504 96
piperazin-l-ylmethyl)-4-morpholin-4-yl-thieno[3,2-dipyrimiidine using the
standard Suzuki coupling to yield the title compound as a pale yellow
solid.   SH (400 MHz, CDC13) 2.18 (s, 311), 2.51 (br s, 414), 2.63 (br s,
414), 3.84 (s, 214), 3.90 (t, J = 4.8, 4H), 4.07 (t, J = 4.8, 4H), 7.01 (d, J =
1.7, 111), '7.21 (in, 1H), 7.37 (s, 114), 57.46 (m, 1H), 7.89 (d, J = 2.3,
114), 8.12 (br s, 114). [M + H]+ 479. Example 10 1-(2-hydrow-
ethyl)-442-(1114ndol-4-v1)-4-morpholin-4-ylthieno[3,2-d]pvrimidine-6-vime
thyll-piperazin-2-one 10      To 4-Cbz-piperazin-2-one (1.95 g) in
/V,N-dirnethylforrnamide (5 mL) at 0C was added sodium hydride (60%
dispersion in mineral oil, 660 mg) in several aliquots. After stirring for 1
hour, 2-bromoethylacetate (1.38 ml) was added. After stirring overnight at
room temperature, the mixture was diluted with ethyl acetate, 15 washed
with brine, dried (MgSO4) and the solvent removed in vacuo. The residue
was purified using flash chromatography to yield
4-(2-acetoxy-ethyl)-3-oxo-piperazine1- carboxylic acid benzyl ester (925
mg).      To 4-(2-acetoxy-ethyl)-3-oxo-piperazine-1-carboxylic acid ben7y1
ester (925 mg) in methanol (10 ml) was added potassium carbonate (800
mg) in water (4 mL). 20 After 2 hours at room temperature the mixture
was diluted with chloroform, washed with brine, dried (MgSO4) and the
solvent removed in vacua to yield
4-(2-hydroxyethyl)-3-oxo-piperazine-1-carboxylic acid benzyl ester (780
mg). This material was dissolved in ethanol and stirred over 10% Pd/C
under an atmosphere of hydrogen for 24 hours. The reaction mixture was
then filtered through celite and the solvent 



25removed in vacuo to give 1-(2-hydroxy-ethyl)-piperazin-2-one (413 mg),
which was used in a standard reductive amination procedure with
2-chloro-4-morpholin-4-ylthieno[3,2-d]pyrimidine-6-carbaldehyde to give
4-(2-chloro-4-morpholin-4-ylthieno[3,2-d]pyriinidin-6-ylinethyl)-1-(2-hydrox
y-ethyl)-piperazin-2-one. This compound (150 mg) was used in a Suzuki
coupling with 4-(4,4,5,5-tetramethyl-
30[1,3,2]dioxaborolan-2-y1)-1H-indole (96 mg) to give after flash silica
purification the title compound (39 mg) as a white solid.  WO
2007/122410PCT/GB2007/001504 97 1H NMR (400 MHz CDC13) 8.28
(bs, 1H); 8.19 (d, 1H, J = 7.3 Hz); 7.52 (m, 2H); 7.40 (s, 1H); 7.29 (m, 2H);
4.09 (m,41f); 3.91 (m, 4H); 3.83 (m, CH2); 3.59 (m, CH2); 3.47 (m, CH2);
3.37 (s, CH2); 2.91 (bs, 1H); 2.82 (m, CH2) LC / MS ( m+1 ) = 493.2;
Purity > 95 % 5 Example 11:
2-(1H-Indo1-4-y1)-4-morpholin-4-v1-6-(4-thiazol-4-ylmethyl-
piperazin-1-ylmethyl)-thienof3,2-dlpyrimidine To a suspension of
4-thiazolecarboxylic acid (500 mg) in tetrahydrofuran (10 10 mL) was
added borane-dimethylsulfide complex (0 73 roL). After 24 hours the
mixture was cooled to 0 C and quenched by the addition of 2M
hydrochloric acid and extracted into ethyl acetate. The organic layers were
washed with brine and dried (MgSO4) The solvent was evaporated and
the residue stirred in dichloromethanemethanol overnight. The mixture
was concentrated and the residue purified by flash 15chromatography to
give thiazol-4-yl-methanol (173 mg).      To a solution of
thiazol-4-yl-methanol (168 mg) in dichloromethane (5 mL) was added
triethylamine (0.33 mL) followed by methancsulfonyl chloride (0.17 mL) at
0 C. The mixture was stirred at room temperature for 10 minutes and
diluted with dichloromethane, washed with brine and dried (MgSO4). The
crude product was 20 purified by flash chromatography to give
methanesulfonic acid thiazol 4-y1 methyl ester (263 mg).      To a solution
of 2-chloro-4-morpholin-4-y1-6-piperazin-l-yhnethyl-thieno [3,2-
dipyrimidine (300 mg) and methanesulfonic acid thi azol-4-y1 methyl ester
(213 mg) in acetonitrile (10 mL) was added potassium carbonate (164 mg)
and the mixture 25 heated at 80 C for 8 hours. The cooled mixture was
filtered, the solvent evaporated and the residue partitioned between
dichloromethane and water. The organic layer was washed with brine,
dried (MgSO4) and the solvent evaporated. The residue was purified by
flash chromatography to give 2-chloro4-morpholin-4-y1-6-(4-thiazol 4-
ylmethyl-piperazin-l-ylmethyl)-thieno[3,2-el]pyrimidine (249 mg). 30
Suzulci coupling between this compound (83 mg) and
4-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-y1)-1H4ndole (87 mg) using
the general method described gave the title compound as an off-white
solid (54 mg).  WO 2007/122410PCT/GB2007/001504 811 (400 MHz,
CDC13) 2.63 (br s, 8H), 3.78 (s, 211), 3.85 (s, 21-1), 3.91 (t, = 4.8, 411),
3.99 (t, I = 4.8, 41-1), 7.20 (cl., J = 1.7;1H), 7.30- 7.33 (m, 2H), 



7.36 (s, 11-1), 7.48 (d, J = 8.1, 1H), 7.54 (m, 1H), 8.18 (d, I = 7.4, 1E1),
8.28 (br s, 111), 8.78 (d, I = 2.0, 11-1). + HI+ 532. 5 Example 12:
6-14-(111-Imidazol-2-Amethyl)-piperazin-l-ylmethyll-2-(111-indol-
4-v1)-4-morpholin-4-0-thieno[3,2-dipyrimidine
2-Chloro-4-morpho1in-4-y1-6-piperazin-l-ylmethyl-thieno [3,2-d]pyrimicline
10 was prepared using standard reductive amination conditions with
1-B0C-piperazine followed by treatment with HC1. Reaction of this
compound with imidazole-2- carboxaldehyde using standard reductive
amination conditions yielded 2-chloro-6-[4-
(1H-imidazo1-2-y1methyl)-piperazin-1-ylmethyl]-4-morpholin-4-yl-thieno[3,
2- d]pyrimidine (75mg) which was used in a Suzuki coupling with
4-(4,4,5,5- 15tetramethy141,3,21clioxaborolan-2-y1)-1H-indole (84 mg) to
give, after flash silica purification, the title compound (36 mg) as a white
solid.  1H NMR (400 MHz CDC13) 8.29 (bs, 111); 8.18 (d, 1H, J = 8.1 Hz);
7.51 (m, 211); 7.31 (m, 3H); 7.00 (s, 2H); 4.08 (m, 411); 3.91 (m, 4H);
3.86 (s, 211); 3.69 (s, 2H); 2.60 (bs, 8H). 20 LC / MS ( m=1 ) = 515.2;
Purity = 95 % Example 13:
2-(111-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmethvl-
piperidin-1-ylmethy1)-thieno[3,2-d1pyrimidine
254-Pyridin-2-ylmethyl-piperidine-l-carboxylic acid tert-butyl ester was
synthesized according to the procedure mentioned in J.Org.Chem, 2001,
66, pp 2487- 2492. It was treated further with HO in
dichloromethane/methanol to yield 2- piperidin-4-yhnethyl-pyridine
dihydrochloride salt.
2-Chloro-4-morpholin-4-y1-6-(4-pyridin-2-ylinethyl-pipericlin-1-ylmethyl)-
30 thieno[3,2d]pyrimidine was prepared using the procedure for
2-chloro-4-morpholin-4- y1-6-(4-pyrimidin-2-yl-piperazin-l-ylmethyl)-thieno
[3,2-cl]p yrimidine
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmethyl-piperidin-1-yl
methyl)- thieno[3,2-d]pyrimidine was prepared by the standard Suzuki
coupling.  WO 2007/122410PCT/GB20071001504 99 811 (400MHz;
CDC13) 1.43(2H, m); 1.66(2H, m); 1.84(1H, m); 2.10 (2H, t, J = 10.6 _..
Hz); 2.75 (2H, d, J = 7.1 Hz); 2.98 (2H, d, J = 11.4 Hz); 182 (2H, s); 3.98
(4H, t, J= 4.8 Hz); 4.08 (4H, t, J = 4.8 Hz); 7.10 (2H, m); 7.30 (3H, m);
7.49 (1H, d, J = 8.1 Hz); 7.55 (2H, m); 8.19 (111, d, J = 7.2 Hz); 8.27 (1H,
br s); 8.57 (1H,m). M+H(525) 



Example 14 2(1H-Indo1-4-y11-4-mo
rpholin-4-y1-6-(4-pyrimidin-2-yl-piperazinl-ylmethyl)-thieno
[3,2-dlpyrimidine 10A mixture of 1-(2-pyrimidyl)piperazine dihydrochloride
(0.218 g), 2-chloro-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine-6-carbaldehyde (0.20 g) and
triethylamine (0.28 nil) in 1,2-dichloroethane (3 ml) was stirred for 1 hour.
Acetic acid (0.040 ml) and sodium triacetoxyborohydride (0.195 g) were
then added After stirring for 24 hours the reaction mixture was diluted with
dichloromethane, washed with sodium 15bicarbonate solution, dried
(MgSO4) and the solvent removed in vacua. The residue was purified by
flash chromatography to 2-cla1oro-4-morpholin-4-y1-6-(4-pyrimidin-2-
yl-piperazin-1-ylmethyl)-thieno[3,2-d]pyrimidine (0.115g).
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrimidin-2-yl-piperazin- 1
-ylmethyl)- thieno[3,2-d]pyrimidine was prepared using the standard
Suzuki coupling. 20 SH (400MHz; CDC13) 2.64 (4F1, t, J = 5.0Hz); 3.90
(10H, m); 4.10 (4H, t, J = 4.8Hz); 6.49 (1H, t, J = 4.8Hz); 7.32 (2H, m);
7.40 (1H, s); 7.50 (1H, d, J = 8.0 Hz); 7.56 (1H, s); 8.20 (1H, d, J = 7.3
Hz); 8.25 1H, hr s); 8.30 (2H, d, J = 4.7Hz). M+H (513) 25Example 15:
11-1241H-Indo1-4-y11-4-morpho1in-4-yi-thieno f3,2-dlpyrimidin-6-
ylmethy11-11,4'lbipiperidinyl) This compound was prepared using the
general methods described above. OH (400 MHz, CDC13) 1.37 (m, 2H),
1.51 - 1.62 (m, 6H),1.69 (m, 2H), 2.03 (m, 2H), 30 2.21 (m, 2H), 2.46 (m,
4H), 2.98 (m, 2H), 3.74 (s, 2H), 3.83 (t, J = 4.8, 4H), 4.00 (t, J = 4.8, 4H),
7.19 (s, 1H), 7.20 - 7.24 (m, 3H), 7.40 (d, J = 8.2, 1H), 7.47 (m, 1H), 8.11
(dd, J = 7.4, 0.7, 1H), 8.25 (hr s, 1H). [m + H]+ 517.  WO
2007/122410PCT/GB2007/001504 100 Example 16:
2-(111-indo1-4-TO-6-[4-(1-methv1-1H.4midazol-2-ylmethvI)-
piperazin-1-ylmethvI1-4-morpho1in-4-y1-thieno[3,2-dipvrimidine
5Prepared in a similar manner to
644-(1H-imidazo1-2-ylmethyl)-piperazin-1-
ylmethyl]-2-(1H-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine 1H
NMR (400 MHz CDC13) 8.28 (bs, 1H); 8.18 (d, 1H, J = 7.1 Hz); 7.51 (m,
2H); 7.38 (in, 3H); 6.93 (s, 1H); 6.84 (s, 11-1); 4.08 (m, 4H); 3.91 (m, 4H);
3.83 (s, 2H); 3.70 (s, 3H); 3.63 (s, 2H); 2.54 (ha, 8H) 10 LC-MS (m+1)
529.3 Purity > 95 % Example 17:
[2411i-indol-4-v1)-4-morpholin-4-yl-thieno[3,2-dipyrimidin-6-
vImettiv11-(1-methanesulphonyl-piperidin-4-y1)-methvl-amine 15To a
solution of 1-methanesulfonyl-piperidine-4-one (173 mg; prepared from
N-BOC-piperidone by reaction of piperidone-4-one TFA salt with methane
sulfonyl chloride) stirring in anhydrous 1.2-dichloroethane (10 nil), was
added 2-chloro-4- morpholin-4-yl-thienopyrimidine-6-ylmethyl
methylamine (291 mg; as prepared from
2-chloro-4-morpholin-4-yl-thienopyrimidine-6-carbaldehyde and
methylamine under 20reductive amination conditions), followed by glacial
acetic acid (59 pi). Sodium triacetoxyborohydride (269 mg) was added in
several aliquots and then stirred for 12 hours at room temperature. The
reaction mixture was diluted with dichloromethane (30 ml) and washed
with 50% sodium hydrogen carbonate solution, brine, and dried (MgSO4).
The solvents were removed in vacuo to give a residue which after
25purification by flash silica chromatography gave
(2-chloro-4-morpholin-4-y1- thi eno
[3,2-d]pyrimidine-6-ylinethyl)-(1-methariesulphonly-piperi
din-4-y1)-methy1amine (408 mg), which was used in a Suzuki coupling
with 4-(4,4,5,5-tetramethyl- 



[1,3,2]dioxaborolan-2-y1)-1H-indole, to give, after flash silica purification
the title compound (55 mg) as a white solid. 301H NIVIR (400MHz
CDC13) 8.25 (bs, 1H); 8.19 (d, 1H, 3 = 7.4 Hz); 7.52 (m, 2H); 731 (m, 3H);
4.08 (in, 4H); 3.95 (s, 2H); 3.89 (n, 4H + CH2); 2.78 (s, 3H); 2.68 (m, CH2
+ CH); 2.39 (s , 3H); 1.95 (m, 2F1); 1.76 (m, 2H). LC-MS (m+1) = 541.3
Purity > 95%  WO 2007/122410PCT/GB2007/001504 101 Example 18:
N-(1-12-(1H-Indo1-4-y1)-4-morpholin-4-y1-thieno13,2-dlpyrimidin-
6-ylmethyll-byrrolidin-3-yll-N-metlivt-methanesulfonamide
3-Methylamino-pyrrolidine-1-carboxylic acid tert-butyl ester was prepared
as described below for
[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-cl]pyrimidin-6-
5ylmethy1]-(1-methanesulfonyl-pyrrolidin-3-y1)-methyl-amine.       To a
solution of 3-methylamino-pyrrolidine-l-carboxylic acid tert-butyl ester
(0.50 g) in dichloromethane (10 ml) was added triethylamine (0.38 ml)
followed by methanesulfonyl chloride (0.21 ml). After stirring for 24 hours
the reaction mixture was diluted with dichloromethane, washed with
sodium bicarbonate solution, dried 10(Mg2SO4) and the solvent removed
in vacuo. The residue was purified by flash chromatography to yield
3-(methanesulfonyl-methyl-amino)-pyrrolidine-l-carboxylic acid tert-butyl
ester (0.52 g). Treatment of this compound with HO in
dichloromethane/methanol yielded
N-Methyl-N-pyrrolidin-3-yl-methanesulfonamide hydrochloride salt (0.41
g). 15N- [1-(2-Chloro-4-morpholin-4-yl-thieno [3,2 -d]pyrimidin-6-ylmethyl)-
pyrrolidin-3-y1]-N-methyl-methanesulfonamide was prepared by the
method described for
N41-(2-chloro-4-morpholin-4-yl-thieno[3,2-clipyrirnidin-6-ylmethyl)-
pyrrolidin-2-ylmethyli-N-methyl-methanesullonamide. N- {1-
[2-(1H-Indo1-4-yI)-4-morpholin-4-yl-thieno [3 ,2-d]pyrimi din-6- 20
ylmethyll-pyrrolidin-3-y1)-N-methyl-methane5ulf011arnide was prepared
by standard Suzuki coupling. SH (400M1-1z; CDC13) 1.93 (1H, m); 2.22
(1H, m); 2.47 (1H, q, J = 8.3 Hz); 2.68 (1H, t, J = 9.2 Hz); 2.80 (3H, s);
2.87 (1H, dd, J = 3.9 Hz); 2.94 (3H, s); 3.00 (1H, m); 3.90 6H, m); 4.10
(4H, t, J = 4.8 Hz); 4.62 (1H, m); 7.32 (3H, m); 7.50 (1H, d, J -= 8.0Hz);
257.55 1H, s); 8.20 (1H, d, J = 7.4 Hz); 8.27(1H, br s). M+H (527)
Example 19.
{1-12-(1H-Indo1-4-y1)-4-morpholin-4-0-thieno[3,2-dlpyrimidin-6-
vImethyllpiperidin-4-y1}-(2-methox-V-ethyl)-thiazol-2-ylmethyl- 30amine
1-B0C-4-piperidone (2.00 g) and 2-methoxyethylamine (872 ul) were
stirred together in methanol (20 ml) at room temperature for 12 hours.
Sodium borohydride  WO 2007/122410PCT/GB2007/001504 102 (760
mg) was added in several aliquots over 30 minutes and the reaction
mixture stirred for a further 12 hours at ambient. The solvents were
removed in vacuo and the residue diluted with dichloromethane (50 ml)
and washed with brine and dried (Mg804). The solvents were removed in
vacuo to give a residue which was purified 5by flash silica
chromatography to give 4-(2-methoxy-ethylamino)-piperidine-1- carboxylic
acid tert-butyl ester (1.69 g) as a colourless oil. 



To a mixture of 4-(2-methoxy-ethylamino)-piperidine-1-carboxylic acid
tertbutyl ester (465 mg), and 2-thiazolecarboxaldehyde (190 ill) stirring in
anhydrous 1,2- dichloroethane (5 ml) was added glacial acetic acid (1
equiv.) and sodium 10 triacetoxyborohydride (458 mg). The reaction
mixture was stirred for 12 hours at room temperature, then diluted with
dichloromethane (40 ml), washed with brine, dried (MgSO4) and the
solvents removed in vacuo. The residue was purified using flash silica
chromatography to give 4[(2-methoxy-ethyl)-thiazol-2-ylmethyl-amino]-
pipreidine-l-carboxylic acid tert-butyl ester (574 mg). Treatment of this
compound 15 with HC1 in dichloromethane/methanol and a basic wash
with sodium hydrogen carbonate yielded
(2-methoxy-ethyl)-piperidin-4-yl-t-hiazol-2-ylraethyl-amine.       Treatment
of this compound with 2-chloro 4-morpholin-4-yl-thieno[3,2-
d]pyrimidine-6-carbaldehyde under standard reductive arnination
conditions gave [1-
(2-chloro-4-morpholin-4-yl-tieno[3,2-d]pyrimidin-6-ylmethyp-piperidiri-4-y1]
-(2- 20 methoxy-ethyl)-thiazol-2-ylmethyl-amine as a white solid, which
was used in a Suzuki coupling with
4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-indole, to give after
flash silica purification the title compound (145 mg) as a white solid. 1H
NMR. (400MHz CDC13) 8.25 (bs, 1H); 8.18 (d, 1H, J = 7.3 Hz); 7.69 (d,
1H, J =- 3.3 Hz); 7.54 (s, 1H); 7.49 (d, 1H, J = 7.9 Hz); 7.28 (in, 4H); 4.09
(m, 4H + CH2); 253.92 (in, 4H); 3.80 (s, 2H); 3.47 (t, 2H, J = 6.2 Hz); 3.30
(s, 3H); 3.04 (m, 2H); 2.86 (t, 21-1, J = 6.2 Hz); 2.62 (m, 2H); 2.08 (m,
2H)1.82 (m, 2H); 1.67 (in, 2H). LC- MS (m+1) = 604.3 Purity > 95 %
Example 20:
N-(142-(111-Indo1-4-y1)-4-morpholiii-4-yl-thieno[3,2-dlpyrimidin306-ylmet
hyl]-pyrrolidin-2-ylmethyll-N-methyl-methanesulfonamide  WO
2007/122410PCT/G82007/001504 103 Hydrogen chloride gas (4 g) was
bubbled through methanol (120 raL) at 0 C. Proline (3.80 g) was then
added and.stirred for 4.5 hours, reduced in vacuo to give
pyrrolidine-2-carboxylic acid methyl ester hydrochloride salt (5.5 g). To a
suspension of pyrrolidine-2-carboxylic acid methyl ester hydrochloride salt
(5.5 5g) in acetonitrile (90 mL) was added triethylaraine (10 2 inL) and-
di-tert- butyldicarbonate (8.0 g). After stirring for 16 hours the reaction
mixture was reduced in vacuo. The residue was redissolved in
dichloromethane (40 inL), washed with brine (40 inL), dried (MgSO4),
reduced in vacuo and purified by column chromatography to give
pyrrolidffie-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester (6.33 g).
10To a solution of pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
2-methyl ester (3.5 g) in toluene (40 mL) at -78 C was added dropwise
diisobutylaluminium hydride (20 mL of a 1.5 M solution in toluene)
maintaining the temperature below -65 C. The reaction mixture was stirred
at -78 C for 2 hours and then quenched with methanol (10 mL). The
mixture was then diluted with diethyl ether (50 mL), 15 potassium sodium
tartrate tetrahydrate was added and the mixture stirred vigorously for 20
min at room temperature. The two phases were then separated and the
aqueous layer extracted with dichloromethane (2 x 50 rnL). The combined
organics were then washed with brine (100 ml), dried (Mg304), reduced in
vacuo and purified by column chromatography to give
2-forrayl-pyrrolidine-l-carboxylic acid tert-butyl 20ester (2.68g).       To a
suspension of 2-formyl-pyrrolidine-1 -carboxylic acid tert-butyl ester (2.68
g) in methanol (30 rriL) was added a solution of methylaznine (0.83g) in 



methanol (3 mL). The reaction mixture was stirred for 72 hours and then
sodium borohydride (0.76g) and molecular sieves were added. After
stirring for 2 hours, the 25 reaction mixture was filtered and the filtrate
reduced in vacua. The residue was re- dissolved in dichloromethane (30
mL), washed with saturated sodium bicarbonate solution (30 niL), brine
(30 mL), dried (MgSO4) and reduced in vacua to give 2-
methylarninomethyl-pyrrolidine-l-carboxylic acid tert-butyl ester (2.56 g).
To a solution of 2-methylaminomethyl-pyrrolidine-l-carboxylic acid
tert-butyl ester 30 (0.50 g) in dichloromethane (10 mL) was added
triethylamine (0.36 mL) followed by methanesulfonyl chloride (0.20 mL).
After stirring for 3 hours the reaction mixture was diluted with
dichloromethane, washed with sodium bicarbonate solution, dried
(MgSO4) and the solvent removed in vacuo. The residue was purified by
flash  WO 2007/122410PCT/GB2007/001504 104 chromatography to
yield 2-Rmethanesu1fonyl-methy1-amino)-methy1i-pyrro1idine-1-
carboxylic acid tert-butyl ester as a white solid (0.63 g). Treatment of this
compound with HC1 in dichloromethane/methanol yielded
N-methyl-N-pyrro1idin-2-ylmethylmethanesulfonamide hydrochloride
(0.49g).
5N41-(2-chloro-4-morpholin-4-yl-thieno[3,2-cl]pyrinaidin-6-ylmethyl)-
pyrrolidin-2-ylmethyll-N-methyl-methanesulfonamide was prepared by the
standard Suzuki coupling method 6H (400MHz; CDC13) 1.82 (3H, m);
2.03 (1H, m); 2.41 (1H, m); 2.80 (3H, s); 2.97 (4H, m); 3.17 (211, d, J =
5.9Hz); 3.88 (1H, d, J = 14.8 Hz); 4.00(4H, t, J = 4.8Hz); 104.08 (41-1, t, J
= 4.8 Hz); 4.28 (1H, d, J= 14.6 Hz); 7.30 (2H, m); 7.38 (1H, s); 7.50 (111,
d, J = 8.0 Hz); 7.55 (1H, m); 8.18 (1H, d, J= 7.2 Hz); 8.27(1H, br s). M+H
(541)      Example 21:
242-Methyl-1H-indo1-4-0-6-(4-methyl-piperazin-l-ylnaethvi)-4-
15morpholin-4-v1-thienor3,2-d1pyrimidine      4-Bromo-2-methyl-1H-indole
was prepared as described in J. Am Chem. Soc., 2006, 128, 1058-1059.
2-Methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-indole was
prepared 20 using the standard method and coupled in the standard
Suzuki reaction to give the title compound. 6H (400MHz; CDC13) 2.33
(3H, s); 2.58 (8H+3H, in); 3.86 (2H, s); 3.92 (4H, t, J = 4.7 Hz); 4.08 (411,
t, J = 4.7 Hz); 7.22 (2H, m); 7.38 (2H, m); 7.96 (1H, br s); 8.14 (1H, d, J =
7.4 Hz). 25 M+H (463) Example 22
246-Fluoro-111-indo1-4-v1)-644-methyl-piperazin-l-vImethyl)-4-
morpholin-4-v1-thieno13,2-dltayrimidine  30To a solution of
4-fluoro-2-nitrotoluene (2.0 g) in trifluroacetic acid (8 ml) was added
concentrated sulfuric acid (2.5 ml) followed by N-bromosuccinimide (3.4
g). After stirring for 24 hours the reaction mixture was then diluted with
ethyl acetate, washed with water, brine, dried (MgSO4) and the solvent
removed in vacuo. The  WO 2007/122410PCT/GB2007/001504 105
residue was purified by flash chromatography to give
1-bromo-5-fluoro-2-methyl-3- nitro-benzene (2.48 g). Preparation of
4-bromo-6-fluoro-1H-indole  5To a solution of
1-bromo-5-fluoro-2-methyl-3-nitro-benzene (1.78 g) in 



dimethylformamide (15 ml) was added dimethylformamide dimethyl acetal
(3.0 ml) followed by pyrrolidine (0.63 ml) and heated to 110 C. After 24
hours the cooled reaction mixture was diluted with ethyl acetate, washed
with water, brine, dried (MgSO4) and the solvent removed in vacuo to
yield crude 1112-(2-bromo-4-fluoro-6- 10nitro-phenyl)-virtyll-pyrrolidine.
To a solution of crude 142-(2-bromo-4-fluoro-6-nitro-pheny1)-vinyl]-
pyrrolidine (2.74 g) in tetrahydrofuran (25 ml) and methanol (25 ml) was
added Raney nickel, 50% slurry in water, active catalyst (5.0 ml) followed
by careful addition of hydrazine monohydrate (0.63 ml). After stirring for
24 hours the reaction 15mixture was filtered through celite and the filtrate
reduced in vacuo. The residue was purified by flash chromatography to
give 4-bromo-6-fluoro-1H-indole (0.80 g).
6-Fluoro-4-(4,4,5,5-tetrarnethyl-[1,3,2]dioxaborolart-2-y1)-11-i-indole was
prepared from 4-bromo-6-fluoro-1H-indole using the general method
described
2-Chloro-6-(4-methyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno [3,2-
20 d]pyrimidine (0.125 g) and
6-fluoro-4-(4,4,5,5-tetrarnethyl-[1,3,2]dioxaborolan-2-y1)- 1H-indole (0.17
g) were subjected to the standard Suzuki coupling conditions to give the
title compound (0.033 g).   6H (400MHz; CDCI3) 2.24 (3H, s); 2.58 (8H,
m); 3.84 (2H, s); 3.92 (4H, t, J = 4.8 Hz); 4.08 (4H, t, J = 4.8Hz); 7.17 (1H,
dd, 3 = 1.7, 7.1 Hz); 7.30(1H, m); 7.37(1H, s); 257.56 (1H, m); 7.98 (1H,
dd, J = 2.3, 8.9 Hz); 8.25 (1H, br s). M+H (467). Example 23:
4-1.6-(4-Methyl-piperazin-1 -vImethy1)-4-morpholin-4-0-thieno 13,2-
dipyrimidin-2-v11-111-indote-6-carbonitrile  30  WO
2007/122410PCT/GB2007/001504 106
methyl-piperarin-l-ylmethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine using
the standard method to yield the title compound as a white waxy solid. SH
(400 MHz, CDC13) 2.32 (s, 3E1), 2.51 (br s, 4H), 2.63 (s, 411), 3.85 (s,
211), 3.92 (t, J = 4.9, 411), 4.08 (t, J = 4.09, 411), 7.37 (s, 1H), 7.51 (m,
111), 7.67 (m, 111), 7.77 (s, 111), 8.45 (d, J = 1.3, 111), 8.74 (br s, 111).
Example 24:
12,-(111-Indol-4-y1)-4-morpholin-4-yl-thieno[3,2-dlpyrimidin-6-
ylmetliv11-(1-methanesulfonvl-pyrrolidi11-3-y10-methyl-amine 10To a
solution of 1-N-B0C-3-pyrrolidinone (3.0 g) in methanol (30 ml) was added
a solution of freshly prepared methylamine (0.75 g) in methanol (3.1 ml).
The reaction mixture was stirred for 1 hour and then sodium borohyciride
(0.61 g) was added After stirring for 4 hours the reaction mixture was then
diluted with dichloromethane, washed with sodium bicarbonate solution,
dried (MgSO4) and the 15solvent removed in vacuo to give
3-methylamino-pyrro1idine-1-carboxylic acid tert- butyl ester (3.18 g).
To a mixture of 6-Bromomethy1-2-chloro-4-morpholino-4-3/1-thieno[3,2,-
dlpyrimidine (0.50 g) and 3-methylarnino-pyrro1idine-1 -carboxylic acid
tert-butyl ester (0.34 g) in acetonitrile (10 ml) was added potassium
carbonate (0.30g) and 20 heated to 80 C for 3 hours. The reaction mixture
was then diluted with dichloromethane, washed with sodium bicarbonate
solution, dried (MgSO4) and the solvent removed in vacuo. The residue
was purified by flash chromatography to yield
3-[(2-chloro-4-morpholin-4-yl-thieno[3,2,-d]pyrimidin-6-ylmethyl)-aminolpyr
rolidine-1-carboxylic acid tert-butyl ester (0.65 g). Treatment of this
compound 25 with HC1 in dichloromethane/methanol yielded
(2-chloro-4-morpholin-4-ylthieno[3,2,-d]pyrimidin-6-ylmethy1)-amino-pyrro
1idin-3-amine_hydrochloride salt (0.56 g).       To a suspension of
(2-chloro-4-morpholin-4-yl-thieno[3,2,-d]Pyrimidin-6-
ylmethyl)-amino-pyrrolidin-3-arnine hydrochloride salt (0.56 g) in
dichloromethane 30(10 ml) was added triethylamine (0.42 nil) followed by
methanesulfonyl chloride (0.12 m1). Aner stirring for 3 hours the reaction
mixture was diluted with dichloromethane, washed with sodium
bicarbonate solution, dried (MgSO4) and the solvent removed in vacuo.
The residue was purified by flash chromatography to yield  WO
2007/122410PCT/G82007/001504 



107 (2-chloro-4-morpholin-4-yl-thieno[3,2,-d]pyrinndin-6-ylmethyl)-(1-
esullonyl- pyrrolidin-3-y1)-methyl-amine.(0.25.g). A mixture of
(2-chloro-4-morpholin-4-yl-thieno[3,2,-d]pyrimidin-6-ylmethyl)-
(1-methanesulfonyl-pyrrolidin-3-y1)-methyl-amine (0 090 g) and
4-(4,4,5,5- 5tetramethy141,3,21dioxaborolan-2-y1)-1H-indole (0.098 g)
were reacted under the standard Suzuki conditions to give the title
compound (0.052 g). 81-1 (400MH.z; CDC13); 2.03 (IH, m); 2.22 (1H, m);
2.36 (3H, s); 2.87 (3H, s); 3.22- 3.70 (5H, m); 3.92 (4H+2H, m); 4.10 (4H,
t, J = 4.5 Hz); 7.32 (3H, m); 7.50 (1H, d, = 8.0 Hz); 7.50(1H, m); 8.20(1H,
d, J = 7.4Hz); 8.30(1H, br s). 10 M+H (527) Example 25:
4-(4-Morpholin-4-y1-6-piperazin-1-ylinethyl-thieno[3,2-
dipyrimidin-2-0)1H-indole-6-sulfonic acid dimethylamide        Prepared
using Suzuki coupling method A of Reference Example 2, followed 15 by
BOC-deprotection using TFA:DCM (1:1). The title compound was
obtained as a white solid (43.9 mg, 37 %). [M +1-1]- 542.1   NMR 8H (400
MHz, DMSO-d6) 2.62 (s, 6H), 2.71 (bs, 4H), 3.11 (ha, 4H), 3.78 (m, 4H),
3.94 (in, 6H), 7.49 (s, 1H), 7.51 (m, 1H), 7.75 (apparent t, J = 2.8, 1H),
7.90 (s, 201H), 8.41 (d, J= 1.4, 1H), 8.60 (bs, 1H) and 11.74 (bs, 1H).
Example 26
4-[6-(4-Cyclopropylmethyl-piperazin-l-ylmethyl)-4-morpholin-4-
yl-thienop,2-dipyrimidin-2-y11-1H-indole-6-sulfonic acid dimethylamide
Prepared using Suzuki coupling method A of Reference Example 2 . The
title 25 compound was obtained as a white solid (100 mg, 76 %). [M + Hr
596.3 NMR 814 (400 MHz, CDCI3) 0.08 (ra, 2H), 0.49 (m, 2H), 0.85 (in,
1H), 2.26 (d, J = 6.7, 2H), 2.61 (n, 8H), 2.69 (s, 6H), 3.83 (s, 2H), 3.87 (dd,
J = 4.4, 5.1, 4H), 4.04 (dd, .1= 4.4, 5.1, 4H), 7.34 (s, 11-1), 7.50 (apparent
t, J = 2.8, 1H), 7.61 (m, 1H), 7.96 (m, 30IH), 8.53 (d, J -= 1.6, 1H) and
8.96 (bs, 1H). Example 27
2-{442-(6-Dimethylsulfamoy1-1H-indo1-4-y1)-4-morpholin-4-y1-
thieno[3,2-dIpyri-midin-6-ylmethyll-piperazin-l-yll-isobutyramide  WO
2007/122410PCT/GB2007/001504 108       Prepared by using Suzuki
coupling method A of Reference Example 2. The title compound was
obtained.as ,a white solid (32 mg, 23 %). [M + HI+ 627.4 NMR. 81-[ (400
MHz, DMSO-c15) 1.08 (s, 614), 2.47 (bs, 414), 2.56 (bs, 414), 2.63 (s,
5611), 3.83 (m, 411), 3.87 (s, 2H), 4.00 (m, 4H), 6.95 (d, J = 3.2, 114),
7.07 (d, J = 3.2, 11-1), 7.50 (s, 114), 7.52 (m, 114), 7.78 (apparent t, .1=
2.7, IH), 7.92 (m, 114), 8.42 (d, J = 1.2, 114) and 11.75 (bs, 1H). Example
28 4-14-Morpho1in-4-y1-644-(2,2,2-trifluoro-ethy1)-piperazin-1- 



10 y1methy1l-thieno[3,2-dipyrimidin-2-y1}-1H-indole-6-sulfonic acid
dimethylamide      Prepared using Suzuki coupling method A of Reference
Example 2. The title compound was obtained as a white solid (74.9 mg,
55 %). [M + Hr 624.3 NIVIR 8H (400 MHz, CDC13) 2.62 (m, 414), 2.72 (s,
614), 2.76 (m, 414), 2.95 (d, J = 9.6, 15 1H), 3.03 (d, J= 9.6, 114), 3.84 (s,
2H), 3.91 (m, 4H), 4.07 (m, 4H), 7.37 (m, 1H), 7.53 (dd, J = 2.7, 2.9, 1H),
7.63 (m, 1H), 7.99 (m, 114), 8.55 (m, 114) and 8.94 (bs, 11-1).
Example 29
4-Morpholin-4-y1-6-piperazin-1-ylmethy1-2-(6-trifluoromethy1-1H20indo1-
4-y1)-thieno[3,2-dlpyrimidine       Prepared using Suzuki coupling method
A of Reference Example 2 followed by BOC-deprotection using TFA:DCM
(1:1). The title compound was obtained as a white solid (48.3 mg, 57 %).
[M + Hf 503.4 25 NMR 614 (400 MHz, DMSO-d5) 2.42 (bs, 414), 2.72 (t, J
= 4.1, 4H), 3.84 (m, 6H), 4.00 (m, 414), 7.47 (s, 114), 7.52 (bs, 1H), 7.72
(m, 1H), 7.85 (bs, 1H), 8.37 (bs, 1H) and 11.70 (bs, 114).      Example 30
6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-4-morpholin-4-y1-2-
30(6-trifluoro-methyl-1H-indo1-4-y1)-thieno[3,2-d]pyrimidine       Prepared
by using Suzuki coupling method A of Reference Example 2 . The title
compound was obtained as a white solid (76 mg, 62 %). [M +557.5  WO
2007/122410PCT/GB2007/001504 109 MAR 8H (400 MHz, CDC13) 0.11
(m, 2H), 0.52 (m, 2H), 0.88 (m, 11-1), 2.29 (d, J -r6.6, 211), 2.64 (bs, 811),
3.85 (m, 2H), 3.91 (m, 4H), 4.08 (m, 411), 7.38 (s, 1H), 7.44 (apparent t, J
=3.2, 1H), 7.60 (m, 114), 7.73 (bs, 1H), 8.44 (in, 1H) and 8.66 (bs, 1H), 5
Example 31 2-14[4-Morpholin-4-y1-2-(6-trifluoromethy1-1H-indol-4-y1)-
thieno[3,2-d]pyri-midin-6-ylmethylEpiperazin-l-yll-isobutyramide
Prepared by using Suzuki coupling method A of Reference Example 2.
The title compound was obtained as a white solid (107 mg, 83 %). [M + Hf
588.5 10 NMR 614(400 MHz, DMSO-d6) 1.08 (s, 6H), 2.47 (bs, 4H), 2.56
(bs, 4H), 3.84 (m, 6H), 4.00 (m, 4H), 6.95 (d, J = 3.5, 1H), 7.07 (d, J r- 3.5,
IH), 7.48 (s, IH), 7.52 (bs, 1H), 7.72 (apparent t, J = 2.8, 1H), 7.85 (bs,
1H), 8.36 (bs, 1H) and 11.68 (bs, 11-1). Example 32
4-Morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-1-
15ylmethy11-2-(6-tri-fluoromethyl-1H-indo1-4-y1)-thieno[3,2-d]pyrimidine
Prepared by using Suzuki coupling method A of Reference Example 2.
The title compound was obtained as a white solid (48.3 mg, 38 %). [M +
HI+ 585.3   NMR 5H (400 MHz, CDC13) 2.61 (m, 4H), 2.76 (m, 4H), 2.97
(d, J = 9.8, 1H), 3.02 (d, 20J = 9.8, 1H), 3.84 (s, 2H), 3.92 (m, 4H), 4.08
(m, 4E1), 7.37 (m, 111), 7.44 (apparent t, J = 2.9, 1H), 7.59 (m, 1H), 7.72
(m, 1H), 8.43 (s, 1H) and 863 (bs, 1H). Example 33
4-Morpholin-4-y1-6-piperazin-1-ylmethy1-2-(2-trif1uoromethyl-1Hindol-4-y
1)-thieno[3,2-dlpyrimidine 25Prepared by using Suzuki coupling method B
of Reference Example 2 followed by BOC-deprotection using TFA:DCM
(1:4). The title compound was obtained as a yellow solid (75 mg, 90 %).
[M +502.6 



NMR 5H (400 MHz, DMSO-c16) 2.71 (s, 4H), 3.15 (s, 4H), 3.84 (m, 4H),
4.01 (m, 306H), 7.41 (apparent t, J = 7.9, 1H), 736 (s, 111), 7.63 (d, S =
8.1, 1H), 7.96 (s, 1H), 8.25 (d, J = 7.5, 1H), 8.63 (bs, 1E1) and 12.44 (s,
1H).  WO 2007/122410PCT/GB2007/001504 110 Example 34
2-(444-Morpholin-4-y1-2-(2-trifluoromethy1-1H-indo1-4-y1)-
thieno[3,2-dlpyrimidin-6-ylnrethyl]-piperazin-1-y1Hsobutyramide
Prepared by using Suzuki coupling method B of Reference Example 2.
The title compound was obtained as a white solid (65 mg, 55 %). 5 [M +
Hr 587.7 NIMR SH (400 MHz, DMSO-d6) 1.02 (s, 6H), 2.42 (s, 4H), 2.52
(s, 4H), 3.78 (t, J 5.0, 4H), 3.81 (s, 211), 3.95 (t, J = 4.7, 411), 6.9 (d, J =
3.5, 111), 7.03 (d, S = 3.5, 1H), 7.38 (apparent t, J = 7.9, 111), 7.48 (s,
1H), 7.61 (d, J =-- 8.1, 1H), 7.96 (s, 1H), 8.23 (d, = 7.5, 1H) and 12 36 (s,
1H). 10 Example 35
6-(4-Cyclopropylmethyl-piperazin-l-ylmethyl)-4-morpholin-4-y1-2-
(2-trifluoro-methyl-1H-indo1-4-y1)-thieno[3,2-dlpyrimidine       Prepared
using Suzuki coupling method B of Reference Example 2. The title
compound was obtained as a beige solid (80 mg, 72 %). 15[IVI + Hr 556.7
NMR 8H (400 MHz, DMSO-c16) 0.05 (m, 2H), 0.44 (m, 2H), 0.75-0.86 (m,
111), 2.17 (d, I= 6.8, 2E1), 2.50 (m, 811), 3.82 (t, J = 4.8, 44-1), 3.85 (s,
21-I), 3.99 (t, J = 4.8, 41-1), 7.42 (apparent t, J = 7.8, 111), 7.48 (s, 1H),
7.6 (d, J = 8.1, 1H), 7.96 (s, 1H), 8.26 (d, J = 7.5, IH) and 12.39 (s, 1H). 20
Example 36
4-Morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-lylmethyl]-2-(2-tri-flu
oromethyl-IH-indol-4-y1)-thieno[3,2-d]pyrimidine       Prepared using
Suzuki coupling method B of' Reference Example 2. The title compound
was obtained as a white solid (80 mg, 69 %). 25 [M + Fir 584.6 NMI SH
(400 MHz, DMSO-d6) 2.46-2.54 (m, 411), 2.66 (m, 411), 3.16 (q, J.= 10.6,
2H), 3.81 (t, J = 4.6, 41-1), 3.86 (s, 211), 3.98 (t, J = 4.6, 4H), 7.40
(apparent t, S = 7.9, 111), 7.47 (s, 111), 7.59 (d, J = 8.1, 114), 7.95 (s, IH),
8.23 (d, 5 7.5, 1H) and 12 39 (bs, 111). 30 Example 37
2-(6-Methanesulfony1-1H-indo1-4-3/1)-4-morpholin-4-y1-6-
piperazin-1-ylmethyl-thieno[3,2-dlpyrimidine Prepared by using Suzuki
coupling method A of Reference Example 2.  WO
2007/122410PCT/GB2007/001504 111 followed by BOC-deprotection
using TFA:DCM (1:1). The title compound was obtained as a white solid
(52 mg, 39 %). [M+512.7   NMR on (400 MHz, DMSO-d6) 2.49 (in, 4H),
2.75 (t, J = 4.6, 41-0, 3.21 (s, 3H), 3.83 5(in, 6H), 4.00 (m, 411), 7.45 (s,
111), 7.52 (m, 111), 7.78 (apparent t, I = 2.6, 111), 8.06 (m, IH), 8.56 (d, J
= 1.7, 1H) and 11 84 (bs, 111). 



Example 38 6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(6-
methanesuifonyl-1H-indo1-4-y1)-4-morPholin-411-thieno[3,2-d]pyrimidine
10Prepared using Suzuld coupling method Aof Reference Example 2. The
title compound was obtained as a white solid (82.4 nag, 66 %). [M + Hi+
566.8 NWIR SR (400 MHz, DMSO-d6) 0.02-0.07 (m, 2H), 0.40-0.46 (m,
2H), 0.76-0.88 (m,      1H), 2.16 (d, J = 6.7, 2H), 2.48-2.56 (in, 8H), 3.21
(s, 31-1), 3.84 (m, 4H), 3.85 (s, 2H), 154.01 (m, 41-1), 7.49 (s, 111), 7.51
(m, 1H), 7.78 (apparent t, J = 2.7, 111), 8.07 (in, 1H), 8.57 (d, J = 1.8,
111) and 11.84 (bs, 111). Example 39
2-0-12-(6-Methanesulfony1-1H-indol-4-34)-4-morpholin-4-371-
thieno[3,2-d]pyrimidin-6-ylmethyll-piperazin-1-y1}-isobutyramide
20Prepared by Suzuki coupling method A of Reference Example 2. The
title compound was obtained as a white solid (41.5 mg, 34 %). [M + Ht.
597.8   NMR 8(1(400 MHz, CD30D) 1.2 (s, 6H), 2.58-2.72 (m, 8H), 3.2 (s,
3H), 3.91 (m, 6H), 4.10 (m, 411), 7.38 (s, 1H), 7.46 (dd, J = 0.8, 3.0, 1H),
7.67 (d, J = 3.1, 1H), 8.12 25(dd, J = 0.9, 1.8, 1H) and 8.49 (d, J = 1.8,
114). Example 40
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morph0lin-411-644-(2,2,2-
trifluoro-ethyl)piperazin-1-ylmethyll-thieno[3,241pyrittild1ne
Prepared by Suzuki coupling method A of Reference Example 2. The title
30 compound was obtained as a white solid (66.7 mg, 50 %). [M + H]'
594.7 NMR On (400 MHz, DM80-(16) 2.48-2.56 (in, 411), 2.64-2.72 (m,
411), 3.18 (q, J. -- 10.3, 2H), 3.23 (s, 3H), 3.81-3.87 (in, 411), 3.88 (s, 2H),
3.98-4.04 (m, 4H), 7.49 (s,  WO 2007/122410PCT/GB2007/001504 112
1H), 7.53 (d, J= 2.8, 1H), 7.80 (m, 1H), 8.07 (m, 1H), 8.57 (d, J = 1.6, 1H)
and 11.85 (s, 1H).     Example 41
2-{412-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-
5ti]pyrimidin-6-ylmethyll-piperazin-l-y1)-isobutyramide       Prepared using
Suzuki coupling method A of Reference Example 2. The title compound
was obtained as a white solid (77 mg, 78 %). [M + H]' 538.4   NMR Sri
(400 MHz, CD30D) 1.90 (s, 6H), 2.56-2.64 (m, 8H), 3.82 (m, 4H), 3.87 (m,
102H), 4.02 (m, 4H), 6.58 (dd, J = 0.8, 3.7, 1H), 6.95 (dd, J = 8.8, 11.0,
1H), 7.28 (s, 1H), 7.30 (s, 1H) and 7.41 (ddd, J = 0.8, 4.0, 8.8, 1H).
Example 42
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-644-(2,2,2-trifluoroethyl)-pip
erazin-1-ylmethyll-thienoP,2-dipyrimidine 15Prepared using Suzulci
coupling method A of Reference Example 2. The title compound was
obtained as a white solid (41.9 mg, 42 %). [M -4-1-1]+ 535.1 



NMR 8H (400 MHz, CD30D) 2.59 (m, 4H), 2.71 (in, 41-1), 3.04 (q, J = 9.9,
21-0, 3.81 (m, 4H), 3.85 (s, 2H), 4.01 (m, 4H), 6.58 (d, J =3.0, 1H), 6.95
(dd, J = 8.9, 10.7, 1H), 207.28 (m, 2H) and 7.40 (dd, J = 4.0, 8.7, 1H).
Example 43 6-(4-Cyclopropylmethyl-piperazin-l-ylmethyl)-2-(5-fluoro-1/1-
indel-4-y1)-4-morpholin-4-yl-thieno[3,2-dIpyrimidine           Prepared using
Suzuki coupling method A of Reference Example 2. The title 25
compound was obtained as a white solid (67.8 mg, 77 %). [M +507.1 NMR
8H (400 MHz, CD30D) 0.10-0.14 (m, 2H), 0.49-0.54 (m, 2H), 0.81-0.91
(in, 1H), 2.28 (d, J = 6.8, 2H), 3.81 (m, 8H), 3.89 (s, 2H), 4.00-4.04 (in,
8H), 6.30 (dd, J = 8.8, 11.0, 1H), 6.58 (dd, J = 0.9, 3.4, 1H), 7.29 (m, 211)
and 7.41 (ddd, J = 0.9, 3.8, 308.8, 11-1). Example 44
4-(4-Morpholitt-4-y1-6-piperazin-l-ylmethyl-thieno[3,2-
d]pyrimidin-2-y1)-1H-indole-6-carboxylic acid amide  WO
2007/122410PCT/GB2007/001504 113      Prepared using Suzuki
coupling method A of Reference Example 2 followed by BOC-deprotection
using TFA:DCM (1:1). The title compound was obtained as a white solid
(44 mg, 42 %). [M + Hr 4783 5 NMR SH (400 MHz, DMSO-d6) 2.46 (m,
4H), 2.80 (m; 4H), 3.79 (in, 4H), 3.81 (s, 2H), 3.96 (m, 4H), 7.12 (bs, 1H),
7.37 (m, 1H), 7.41 (s, IN), 7.54 (apparent t, J = 3.0, 1H), 7.93 (bs, 1H),
8.00 (m, 1H), 8.55 (m, 1H) and 11.47 (s, 1H).      Example 45
4-(614-(1-Carbamoy1-1-methyl-ethyl)-piperazin-1-ylmethy11-4- 10
morpholin-4-yl-thieno[3,2-d]pyrimidin-2-y1}-1H-indole-6-carboxylic acid
amide Prepared using Suzuki coupling method Aof Reference Example 2.
The title compound was obtained as a white solid (40 mg, 31 %). [m + Hr
563.1 NMR 51.1(400 MHz, DMSO-d6) 1.03 (s, 611), 2.40-2.50 (m, 8H),
3.77-3.82 (in, 6H), 153.96 (m, 4H), 6.90 (d, J = 3.6, 1H), 7.03 (d, J = 3.6,
1H), 7.13 (bs, 1H), 7.38 (in, 1H), 7.40 (s, 1H), 7.55 (apparent t, J = 3.0,
1H), 7.95 (bs, 1H), 8.01 (s, 1H), 8.56 (d, J = 1.6, 1H) and 11.47 (s, 1H).
Example 46 4-(4-Morpholin-4-y1-6-14-(2,2,2-trifluoro-ethyl)-piperazin-1-
20 ylmethyll-thieno[3,2-dlpyrimidin-2-y1}-1H-indole-6-carboxylic acid
amide      Prepared using Suzuki coupling method A of Reference
Example 2. The title compound was obtained as a white solid (71 mg, 61
%). [M +560.1   NMR SH (400 Mhz' , CD30D) 2.57-2.61 (m, 4H), 2.71 (m,
4H), 3.04 (q, J = 9.7, 21-0, 253.85 (m, 6H), 4.07 (in, 4H), 7.29 (dd, J = 1.4,
3.2, 1H), 7.33 (s, 1H), 7.49 (d, J = 3.0, 1H), 8.06 (m, 1H) and 8.44 (d, J =
1.4, 111). Example 47
4-[6-(4-Cyclopropy1methy1-piperazin-l-ylmethy1)-4-morph0lin-4-
yl-thieno[3,2-dlpyrimidin-2-y1]-11/-indole-6-carboylic acid amide
30Prepared using Suzuki coupling method A of Reference Example 2.
The title compound was obtained as a white solid (60 mg, 46 %). 



[M + Hr 532.2  WO 2007/122410PCT/GB2007/001504 114 NMR SH (400
MHz, DMSO-d6) 0.07 (m, 2H), 0.43-0.48 (m, 21-1), 0.77-0.87 (m, 111),
2.20 (s, 21-I), 2.40-2.60 (m, 81-I), 3.83 (m, 4H), 3.87 (s, 2H), 3.99-4.03 (m,
411), 7.18 (bs, 1H), 7.42 (m, 1H), 7.45 (s, 1H), 7.59 (apparent t, J = 2.7,
1H), 7.99 (bs, 1H), 8.05 (m, 111), 8.60 (d, J = 1.6, 111) and 11 52 (s, 1H).
S Example 48
4-{4-Morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethy1)-piperazin-1y1methy1l-thien
o[3,241pyrimidin-2-y11-1H-indole-2-carbonitrile      Prepared using Suzuki
coupling method B of Reference Example 2. The title compound was
obtained as a beige solid (21 mg, 13 %). 10 [M + Hr 542.1 NMR Sf.{ (400
MHz, DMSO-d6) 2.52 (m, 4H), 2.67 (n, 4H), 3.18 (q, .1= 10.4, 21-i), 3.82
(m, 4H), 3.87 (s, 2H), 3.99 (m, 4H), 7.46 (apparent t, J = 7.7, 1H), 7.51 (s,
1H), 7.59 (d, .1= 8.2, 1H), 8.26 (n, 1H), 8.27 (d, J = 0.7, 1H) and 12.53
(bs, 1H). 15Example 49
2-{442-(2-Cyano-1H-indo1-4-y1)-4-morpholiu-4-y1-thieno[3,2-
clIpyrimidin-6-ylmethyl]-piperazin-1-y1}-isobutyramide      Prepared.using
Suzuki coupling method B of Reference Example 2. The title compound
was obtained as a buff solid (52.9 mg, 32 %). [M + Hr 545.1 20 NMR SH
(400 MHz, DMSO-d6) 1.08 (s, 61-1), 2.47 (in, 4H), 2.56 (m, 4H), 3.82 (t, J
= 4.6, 4H), 3.87 (s, 2H), 3.98 (t, J = 4.6, 4H), 6.94 (d, J = 3.2, 1H), 7.07 (d,
J = 3.2, 1H), 7.47 (apparent t, 3 = 7.6, 1H), 7.51 (s, 1H), 7.59 (d, J = 8.2,
1H), 8.26 (m, 2H) and 12.50 (bs, 1H). 25 Example 50
416-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-4-morpholin-4-
yl-thieno[3,2-d]pyrimiditt-2-y11-1H-indole-2-carbonitrile      Prepared using
Suzuki Method B of Reference Example 2. The title compound was
obtained as a beige solid (21 mg, 14 %). [M+514.1 30 NMR SH (400 MHz,
CDC13) 0.12 (m, 2H), 0.53 (m, 2H), 0.89 (n, 1H), 2.31 (d, J 6.6, 211), 2.66
(m, 8H), 3.87 (s, 211), 3.92 (t, J = 4.8, 4H), 4.08 (t, J = 4.7, 4H), 7.38 (s,
1H), 7.49 (d, .1= 4.4, 2H), 8.27 (m, 211) and 9.02 (bs, 1H).  WO
2007/122410PCT/G82007/001504 115 Example 51
4-0-Morpholin-4-y1-6-[4-(2,2,2-trilluoro-ethyl)-piperazin-1-
ylmethyll-thieno[3,2-d]pyrimidin-2-y11-1F/-indole-6-carbonitrile
Prepared by using Suzuki coupling method B of Reference Example 2.
The title compound was obtained as a white solid (65 mg, 60 %). 5 [M
+Hi+ 542.3 NMR SH (400 MHz, DMSO-d6) 2.53 (m, 4H), 2.67 (t, J = 4.0,
4H), 3.18 (m, 2H), 3.83 (t, J = 4.5, 4H), 3.87 (s, 211), 3.99 (t, J = 4.5, 4H),
7.46 (s, 111), 7.56 (d, J = 2.4, 1H), 7.77 (d, J = 2.7, 114), 8.00 (m, 1H),
8.34 (d, J = 1.4, 11-1) and 11.8 (s, 1H). 10 Example 52
4-[6-(4-Cyclopropylmethyl-piperazin-1-y1methyl)-4-morpholin-4-
yl-thieno[3,2-d]pyrimidin-2-y1RH-Mdole-6-carbonitrile       Prepared using
Suzuki coupling method B of Reference Example 2. The title compound
was obtained as a pale yellow solid (75 mg, 49 %). 



[M+514.4 15 NMR. Sp (400 MHz, DMSO-c16) 0.06 (m, 2H), 0.44 (In, 2H),
0.81 (m, 1H), 2.18 (d, J = 6.7, 211), 2.51 (m, 8H), 3.83 (t, J = 4.5, 4H),
3.86 (s, 2H), 4.0 (t, J = 4.5, 4H), 7.46 (s, 1H), 7.57 (m, 1H), 7.77 (apparent
t, J = 2.7, 1H), 8.00 (m, 1H), 8.34 (d, J= 1.5, 1H) and 11.81 (bs, 111). 20
Example 53
6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(6-fluoro-1Hindol-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine       Prepared using Suzuki coupling
method B of Reference Example 2. The title compound was obtained as a
pale yellow solid (65 mg, 64 %). [M + HIE 507.3 25 NMR ti (400 MHz,
DMSO-d6) 0.06 (m, 2H), 0.44 (m, 2H), 0.81 (m, 1H), 2.18 (d, J 2H), 2.51
(m, 8H), 3.82 (t, J = 4.6, 4H), 3.86 (s, 2H), 3.98 (t, J = 4.6, 4H), 7.30 (dd, J
= 2.5, 9.3, 1H), 7.44 (m, 3H), 7.89 (dd, J = 2.5, 11.5, 1H) and 11.28 (bs,
1H).      Example 54
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-644-(2,2,2-trifluoro30ethyp-pi
perazin-1-ylmethyll-thieno[3,2-cl]pyrimidine      Prepared using method B
of Reference Example 2. The title compound was obtained as a pale
yellow solid (65 mg, 61 %). + 1i]  WO 2007/122410PCT/6B20071001504
116 NMR bx (400 MHz, DMSO-c16) 2.47 (m, 411), 2.57 (bs, 4E1), 3.12
(q, J = 10.2, 211), 3.77 (t, J = 4.4, 41-1), 3.81 (s, 2H), 3.93 (t, J = 4.4, 4H),
7.24 (dd, J = 2.5, 9.2, 111), 7.39 (m, 3H), 7.84 (dd, J = 2.5, 11.4, 1H) and
11.2 (bs, 1H). 5Example 55
2-(6-Fluoro-111-indo1-4-y1)-4-raorpholin-4-371.-6-piperazin-l-
ylmethyl-thieno[3,2-d]pyrimidine       Prepared using Suzulci coupling
method A of Reference Example 2 followed by BOC-deprotection using
TFA:DCM (1:1). The title compound was obtained as a white solid (40.9
mg, 41 %). 10 [M + H]+ 453.3 NMR SH (400 MHz, DMSO-c15) 2.41 (m,
4H), 2.72 (t, J = 4.5, 4H), 3.78 (m, 6H), 3.98 (t, J = 5.2, 41-1), 7.30 (dd, J =
2.5, 9.2, 111), 7.44 (m, 311), 7.89 (dd, J = 2.5, 11.5, 111) and 11.3 (bs,
1H). 15Example 56
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-l-
ylmethyl-thieno[3,2-dlpyrimidine A solution of
4-(2-chloro-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyl)-piperazine-1-carboxylic acid tert-butyl ester (100 mg, 0.22 mmol)
and sodium thiomethoxide (30 mg, 0.44 mmol) in DMF was heated at 100
C in a sealed 20 tube under nitrogen for 1 h. More sodium thiomethoxide
(15 mg, 0.22 mmol) was added, and the heating pursued for 1 h. The
mixture was left to cool to RT and was then partitioned between a sat.
sodium carbonate solution and Et0Ac. The organic layer was isolated,
dried (MgSO4) and evaporated to dryness to afford 442-
methylsulfany1-4-motpholin-4-yl-thieno[3,2-dlpyrimidin-6-ylmethyl)-piperaz
ine-1- 25carboxylic acid tert-butyl ester as a yellow solid (100 mg, 98 %).
NMR oil (400 MHz, CDCI3) 1.46. (s, 9H), 2.48 (s, 4H), 2.56 (s, 311), 3.46
(s, 411), 3.78 (s, 2H), 3.80-3.85 (m, 4H), 3.92-3.99 (m, 411) and 7.12 (s,
111).       A solution of 5-fluoro-4-(trimethylstanny1)-1H-indole (100 mg,
0.33 mmol),
4-(2-methylsulfany1-4-morpholin-4-yi-thieno[3,2-d]pyrimidin-6-ylmethyl)-
30piperazine-1 -carboxylic acid tert-butyl ester (71 mg, 0.15 mmol) and
copper(I) bromide-dimethyl sulfide complex (70 mg, 0.33 mmol) in THE (3
mL) was degassed with argon, treated with
tetralcis(triphenylphosphine)palladium(0) (10 mg, 0.008 mmol) and heated
at 90 C overnight. The reaction mixture was purified by column 



WO 2007/122410PCT/GB2007/001504 117 chromatography. The
foregoing compound was treated with lb A-DCM (1:1, 2 mL), evaporated
in vacuo and purified by ion-exchange chromatography (Isolute(r) SCX-2
cartridge, eluting with NH3 in methanol) and preparative TLC to give the
title compound (6 5 mg, 10 %). 5[M + H]- 453.1 NMR 6H (400 MHz,
DMSO-d6) 2.45-2.41 (m, 4H), 2.74 (m, 4H), 3.50 (s, 1H), 3.77 (m, 4H),
3.82 (s, 2H), 3.93'(m, 4H), 6.67 (t, J = 2.2, 1H), 6.99 (dd, J= 8,8, 11.1, 1H),
7.38 (s, 1H), 7.42 (apparent t, J = 2.7, 1H), 7.45 (dd, J = 4.0, 8.8, 1H) and
11.29 (s, 1H). 10 Example 57
4-(4-Morpholin-4-y1-6-piperazin-l-ylmethyl-thieno[3,2-
d]pyrimidin-2-y1)-1H-indole-6-carbonitrile Prepared using Suzuki coupling
method A of Reference Example 2 followed      by standard BOC
deprotection and generation of free base by aqueous extraction to 15give
a pale brown solid (26 mg). 6H (400 MHz,  CDC13) 2.48 (br s, 4H), 2.88
(br s, 4H), 3.76 (s, 21{), 3.85 (t, J = 4.8, 4H), 4.02 (t, J = 4,8, 4H), 7.30 (s,
1H), 7.45 (t, J = 2.8, 1H), 7.61 (t, J = 2.1, 1H), 7.72 (d, J = 1.0, 1H), 8.38
(d, J = 1.3, 1H), 8.54 (hr s, 1H). [M + H]` 460.25, 20 Example 58
4-[6-(4-Isopropyl-piperazin-l-ylmethyl)-4-morpholin-4-ylthieno[3,2-d]pyrimi
din-2-y11-111-indole-6-carbonitrile       Prepared using Suzuki coupling
method A of Reference Example 2 to give a white solid (67 mg). 25SH
(400 MHz, CDC13) 1.00 (d, 6H), 2.55 (br s, 9H), 3.78 (s, 2H), 3.85 (t, J =
4.8, 4H), 4.01 (t, J = 4.83, 4H), 7.30 (s, 1H), 7.45 (t, J = 2.9, 1H), 7.62 (t, J
= 2.3, 1H), 7.72 (t, J = 1.1, 1H), 8.38 (d, J - 1.4, 1H), 8.48 (br s, 1H). [m +
H]- 502.36. 30Example 59
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperidin-
hylmethyl-thienop,2-dlpyrimidine       Prepared using Suzuki coupling
method A of Reference Example 2 to give an off-white solid (139 mg).
WO 2007/122410PCT/GB2007/001504 118 89 (400 MHz, CDCI3) 1.51
(m, 2H), 1.66 (m, 4H), 2.54 (s, 411), 3.17 (s, 31-1), 3.83 (s, 21-1), 3.94 (t,
J = 4.8, 



411), 4.11 (t, J = 4.8, 411), 7.37 (s, 1H), 7.58 (t, J = 2.84, 111), 7.70 (t,1 =
2.3, 111), 8.14 (t, J = 1.2, 1H), 8.73 (br s, 1H), 8.74 (d, J = 1.6, 1H).  [M+
Ht 512.27. 5 Exam tie 60
2-(6-Methanesulfony1-1H-i1d01-4171)-614-(2-metho -ethyl)-
piperidin-l-ylmethyll-4-morpholin-4-y1-thieno[3,2-dlpyrimidine Prepared
using Suzulci coupling method A of Reference Example 2 to give an
off-white solid (122 mg).          10 89 (400 MHz, CDC13) 1.28 (dt, J = 12.2,
3.3, 2H), 1.47 (q, J = 6.5, 211 + in, 11-1), 1.64  



(m, 211), 2.03 (t, J = 10.6, 2H), 2.90 (m, 2H),3.07 (s, 311), 3.26 (s, 3H),
3.35 (t, J = 6.5,  411), 3.84 (t, J = 4.8, 4H), 4.01 (t, J = 4.8, 4H), 7.27 (s,
1H), 7.48 (t, J = 2.8, 111), 7.60  (t, J = 2.2, 11-1), 8.05 (s, 111), 8.65 (d, J
= [M +111+ 570.38. 1.6, 1H), 8.74 (br s, 1H).  15       Example 61
4-(6-14-(2-Methow-ethyl)-piperidin-1-371methyll-4-morptiolin-4-3r1-
thieno[3,2-d1pyrimidin-2-y1}-111-indo1e-6-carbonitrile       Prepared using
Suzuki coupling method A of Reference Example 2 to give a waxy white
solid (54 mg). 2089 (400 1V1Hz, CDC13) 1.33 (m, 11-1), 1.47 (q, J = 6.5,
211), 1.63 (m, 21-1), 2.02 (m, 211), 2.90 (m, 211), 3.26 (s, 311), 3.45 (t, J
= 4.5, 2H), 3.74 (d, J = 0.4, 211), 3.84 (t, J = 4.8, 411), 4.00 (t, J = 4.8,
411), 7.19 (s, 1H), 7.41 (t, J = 2.7, 1H), 7.57 (m, 111), 7.66 (t, J = 1.1,
111), 8.35 (d, J = 1.3, 1H), 8.92 (Ix s, 1H). [M+Hr 517.34. 25 Example 62
4-{644-(2-Methoxy-ethyl)-piperidin-l-ylmethyll-4-morpholict-4-ylthieno13,2-
djpyrimidin-2-y1}-1H-indole-6-sullonic acid dimethylainide       Prepared
using Suzulci coupling method A of Reference Example 2 to give a white
solid (92 mg). 3089 (400 MHz, CDC13) 1.25 (m, 1H), 1.46 (m, 311), 1.64
(in, 211), 2.00 (t, J = 12.1, 



211), 2.67 (s, 611), 2.90 (m, 211), 3.26 (s, 3H), 3.35 (t, J = 6.5, 2H), 3.75
(s, 211), 3.83  WO 2007/122410PCT/GB2007/001504 119 (t, J = 4.8, 4H),
4.00 (t, J = 4.8, 4H), 7.28 (s, 1H), 7.46 (t, J= 2.9, 111), 7.90 (t, J = 2.2,
1H1 8.50 (d, J = 1.7, 111), 8.53 (br s, 1H). [M+Hr 59936. 5 Example 63
2-(6-Methanesulfony1-111-indo1-4-y1)-4-morpholin-4-y1-6-
piperazin-l-ylmethyl-thieno[2,3-d]pyrimidine       Prepared using Suzuld
coupling method A of Reference Example 2 followed by standard BOC
deprotection and basic aqueous washing to give a white solid (38 nag).
10Sit (400 MHz, CDC13) 2.47 (hr s, 4H), 2.87 (t, J = 4.8, 4H), 3.08 (s, 3H),
3.70 (s, 211), 3.86 (t, J = 4.5, 411), 3.92 (t, J = 4.6, 4H),6.93 (s, 1H), 7.50
(t, .1= 2.8, 1H), 7.65 (m, 111), 8.05 (s, 111), 8.56 (hr s, 111), 8.70 (d, J =
1.6, 1H). [M+H] 513.45. 15Example 64
2-(5-Fluioro-111-indol-4-y1)-644-(2-naethexy-ethyl)-piperidin-l-
ylmethylj-4-morpholin-4-yl-thieno[3,2-dipyrimidine       Prepared using
Suzuki coupling method A of Reference Example 2 to give a white solid
(70 mg). 51.1(400 MHz, CDC13) 1.19 (m, 2H), 1.29 (m, 111), 1.47 (q, J =
6.5, 2H), 1.64 (m, 2H), 202.02 (m, 211), 2.91 (m, 211), 3.26 (s, 311), 3.35
(t, J = 6.6, 2H), 3.74 (s, 211), 3.79 (t, J = 4.8, 4H), 3.98 (t, J = 4.8, 411),
6.83 (m, 1H),6.98 (dd, J = 10.9, 8.7, 111), 7.21 (t, J 111), 7.27 (s, 1H),
7.29 (m, 1H), 8.21 (hr s, 111). [M+H] 510.25. 25 Example 65
4-{614-(2-Methoxy-ethyt)-piperidin-l-ylmethy11-4-morpholin-4-ylthieno[3,2-
d]pyrimidin-2-y11-111-indole-2-carbonitrile       Prepared using Suzuki
coupling method B of Reference Example 2 to give an off-white solid (65
mg). SH (400 MHz, CDC13) 1.35-1.41 (m, 311), 1.57 (in, 211), 1.73 (in,
211), 2.13 (m, 2H), 303.00 (in, 211), 3.36 (s, 311), 3.45 (t, 3 = 6.5, 21-1),
3.85 (s, 211), 3.94 (t, J = 4.8, 4H), 4.10 (t, J = 4.8, 4H), 7.38 (s, 111), 7.52
(d, J = 4.7, 2H), 8.30 (m, 211), 8.62 (hr s, 111). [M+Hr 517.35.  WO
2007/122410PCT/G82007/001504 120 Example 66
4-[6-(4-Methyl-piperazin-l-ylmethyl)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-2-y1]-1H-indole-6-carboxylic acid dimethylamide
Prepared using Suzuki coupling method A of Reference Example 2 to give
an 5off-white solid (2 mg). 



SH (400MHz, CDC13) 2.38 (s, 3H), 2.60 (m, 8H), 3.10 (s, 6H), 3.86 (s,
21-1), 3.90 (t, J = 4.7, 4H), 4.07 (t, J = 4.7, 4H), 7.38 (s, 1H); 7.40 (m, 1H),
7.60 (m, 1H), 7.64 (s, 1H), 8.29 (s, 1H), 8.43 (hr s, 1H). [M + F1]+520.45.
10 Example 67
2-44-12-(6-Cyano-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-6-ylmethyll-piperazin-1-y1}-isobutyramide       Prepared using
Suzuki coupling method A of Reference Example 2 to give a cream solid
(41 mg). 155n (400MHz, CDC13) 1.27 (s, 61-1), 2.63 (m, 8H), 3.88 (s,
2H), 3.94 (t, J = 4.7, 4H), 4.11 (t, J = 4.7, 4H), 5.21 (hr s, 1H), 7.12 (hr s,
1E1), 7.39 (s, 1H), 7.55 (t, J = 5.6, 11-1), 7.69 (s, 1H), 7.82 (s, 1H), 8.47
(s, 1H), 8.60 (hr s, 1H). [M + +545.35. 20 Example 68
2-{412-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-
cl]pyrimidin-6-ylmethyl]-piperazin-1-y11-isobutyramide       Prepared using
Suzuki coupling method A of Reference Example 2 to give an off-white
solid (95 mg). SH (400MHz, CDC13) 1.26 (s, 61-1), 2.63 (m, 8H), 3.87 (s,
21-1), 3.93 (t, J = 4.8, 4H), 254.10 (t, J = 4.8, 4H), 5.18 (hr s, 1H), 7.10 (hr
s, 1H), 7.20 (dd, J = 1.1, 6.5, 1H), 7.32 (in, 1H), 7.38 (s, 1H), 7.56 (s,
11-1), 8.99 (dd, J = 2.3, 8.8, 1H), 8.26 (hr s, 1H). [M + + 538.38.
Example 69 2-(6-F1uoro-1H-indo1-4-y1)-4-morphtilin-4-y1-6-piperidin-1-
30ylmethyl-thietio[3,2-d]pyrimidine       Prepared using Suzuki coupling
method A of Reference Example 2 to give a white solid (68 mg).  WO
2007/122410PCT/GB2007/001504 121 om (400Mliz, CDC13) 1.50 (m,
2H), 1.65 (m, 411), 2.53 (in, 411), 3.82 (s, 211), 3.93 (t, J = 4.8, 4H), 4.10
(t, S = 4.8, 4H), 7.19 (dd, 3= 1.1, 6.5, 1H), 7.31 (m, 111), 7.36 (s, IH), 7.56
(m, 111), 7.99 (dd, J = 2.3, 8.9, 111), 8.23 (br s, 111). [M + HI+ 452.25. 5
Example 70
2-(6-Fluoro-111-indo1-4-y1)-6-[4-(2-methoxy-ethyl)-piperidin-1-
ylmethyl]-4-morpholin-4-yl-thieno[3,2-dhayrimidine      Prepared using
Suzuld coupling method A of Reference Example 2 to give a white solid
(91 mg). 10oH(400MHz, CDC13) 1.26-1.62 (m, 5H), 1.73 (in, 2H), 2.12 (t,
J = 10.7,2 H), 3.00 (d, J = 11.3, 2H), 3.35 (s, 311), 3.44 (t, J = 6.5, 211),
3.83 (s, 2H), 3.93 (t, J = 4.7, 411), 4.10 (t, J = 4.7, 411), 7.19 (dd, J = 1.9,
6.7,1H), 7.31 (m, 111), 7.36 (5,1H), 7.56 (in, 114), 7.99 (dd, J = 2.3, 8.9,
1H), 8.24 (hr s, 1H). [1\4+113+510.30. 15 Example 71
4-(4-Morpholin-4-y1-6-piperidin-l-ylmethyl-thieno[3,2-
dlpyrimidin-2-y1)-111-indole-6-carbonitrile 



Prepared using Suzuki coupling method A of Reference Example 2 to give
a white solid (48 mg). 20614(400MHz, CDC13) 1.51 (m, 211), 1.65 (m,
411), 2.53 (m, 4H), 3.83 (s, 211), 3.94 (t, = 4.8, 4H), 4.11 (t, J = 4.8, 4 H),
7.36 (s, IH), 7.54 (in, IH), 7.71 (in, IH), 7.81 (s, 114), 8.47 (s, 1H), 8.55 (br
s, 1H). [M + H] + 459.26. 25 Example 72
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-
371methyl-thieno[2,3-clipyrimidine       Prepared using Suzuki coupling
method A of Reference Example 2 to give 2- (6-fluoro-
1H-indo1-4-y1)-4-morpholin-4-yl-thieno [2,3-d]pyrimidin-6-ylmethyl]-
piperazine-1-carboxylic acid tert-butyl ester as a white solid (91 mg).
Removal of the 30 BOO-group using HC1 in ether under standard
conditions gave a yellow solid (40 mg). SH (400MHz, CDC13) 2.63411),
3.04 (m, 411), 3.81 (s, 21-1), 3.95 (m, 4H), 4.00 (in, 411), 7.18 (in, 2H)
7.32 (m, 211), 7.60 (m, 111), 8.03 (dd, 111), 8.25 (hr s, 1H). [m +H]+
453.27.  WO 2007/122410PCT/GB2007/001504 122 Example 73
2-{412-(6-Fluoro-11"-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-6-ylmethyll-piperazin-l-y1}-N-methyl-isobutyramide
Prepared using Suzuki coupling method A of Reference Example 2 to give
a 5 yellow solid (80 mg). 6H (400MHz, CDC13) 2.23 (s, 6H), 2.58 (br na,
8H), 2.83 (d, J = 4.9, 311), 3.88 (s, 21-1), 3.93 (t, J = 4.7, 41-1), 4.10 (t, J
= 4.7, 4H), 7.20 (dd, J = 1.5, 7.2, 111), 7.26 (m, 1H) 7.33 (m, 1H), 7.38 (s,
111), 7.53 (m, 111), 7.98 (dd, J -- 2.3, 8.8, 1H), 8.32 (br s, 1H). [M + H]+
552.32. 10  Example 74
2-(6-Fluoro-1H-indo1-4-y1)-6-[4-(2-methoxy-ethyl)-piperidin-1-
ylmethy11-7-methy1-4-morpholin-4-yl-thieno[3,2-d]pyrimidine      Prepared
using Suzuki coupling method A of Reference Example 2 to give an
off-white solid (53 mg). 15514 (400M11z, CDC13) 1.17-1.50 (m, 51-1),
1.63 (m, 2H), 2.04 (t, J.= 1.5, 2H), 2.43 (s, 3H), 2.92 (in, 21-1), 3.26 (s,
3H), 3.35 (t, J = 6.9, 2.11), 3.72 (s, 211), 3.83 (t, J = 4.8, 4H), 4.00 (t, J =
4.8, 41-1), 7.10 (dd, 111), 7.23 (t, 111), 7.62 (in, 111), 8.01 (dd, 1H), 8.14
(br s, 111). [M + 1-11 + 524.32. 20 Example 75
4-{614-(2-Methoxy-ethyp-piperidin-l-ylmethyl]-7-methyl-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin-2-y1}-1H-indole-6-carbonitrile
Prepared using Suzulci coupling method A of Reference Example 2 to
give an off-white solid (45 mg). 25SE (400M1-Iz, CDC13) 1.27-1.62 (m,
5H), 1.73 (m, 211), 2.13 (br t, J = 10.5, 21-1), 2.53 (s, 3H), 3.02 (m, 21-1),
3.35 (s, 311), 3.44 (t, S = 6.5, 21-1), 3.82 (s, 211), 194 (t, J =- 4.7, 411),
4.10 (t, .1= 4.7, 411), 7.55 (t, J = 2.8, 111), 7.82 (s, 111), 7.85 (m, 111),
8.54 (hr s, 111), 8.57 (s, 111). [M+H]+531.33. 30  



WO 2007/122410PCT/GB2007/001504 123      Prepared using Suzuki
coupling method A of Reference Example 2 to give a white solid (61 mg).
5H (400MHz, CDC13) 1.26 (s, 611), 2.55 (s, 3E1), 2.63 (m, 8H), 3.85 (s,
211), 3.93 (t, J =- 4.7, 4H), 4.10 (t, .1= 4.7, 4E1), 5.22 (hr s, 111), 7.14 (hr
s, 111), 7.20 (dd, 3= 1.6, 7.2, 5111), 7.34 (t, J = 2.8, I H), 7.71 (t, J = 2.2,
111), 8.09 (dd, J = 2.3, 9.0, 111), 8.28 (hr s, 111). [M +11]+ 552.36.
Example 77
2-(6-Methanesulfony1-111-indo1-4-y1)-6-[4-(2-methoxy-ethyl)- 10
piperidin-l-ylmethy1]-7-methyl-4-morpholin-4-yl-thienoP,2-d]pyrimidine
Prepared using Suzuki coupling method A of Reference Example 2 to give
a white solid (46 mg). 8H (400MHz, CDC13) 1.26-1.60 (m, 5H), 1.73 (m,
2E1), 2.13 (br t, J = 10.5, 2H), 2.53 (s, 3H), 3.02 (m, 21-1), 3.16 (s, 311),
3.35 (s, 3H), 3.45 (t, 3 = 6.4, 211), 3.83 (s, 311), 153.93 (t, .1= 4.7, 4H),
4.10 (t, 3 = 4.7, 4H), 7.59 (t, J = 2.7, 111), 7.84 (s, 111), 8.14 (s, 111),
8.68 (hr s, 111), 8.81 (s, 1H). [M +11.]+ 584:39.      Example 78
2-{4-[2-(6-Cyano-1H-indol-4-y1)-7-methyl-4-morphollin-4-y120
thieno[3,2-d]pyrimidin-6-ylmethyll-piperazin-1-y1}-isobutyramide
Prepared using Suzuki coupling method A of Reference Example 2 to give
a white solid (61 mg). (400M11z, CDC13) 1.27 (s, 611), 2.55 (s, 311),
2.64 (m, 811), 3.86 (s, 211), 3.94 (t, J =      4.8, 411), 4.10 (t, J = 4.8,
4E1), 5.20 (br s, 111), 7.12 (br s, 111), 7.55 (t, J = 2.8, 111), 257.82 (s,
1H), 7.84 (t, J = 2.5, 1H), 8.57 (s, 211). [M +11]+559.28. Example 79
2+142-(6-Methanesulfony1-111-indol-4-y1)-7-methy1-4-morpholin4-yl-thie
no[3,2-d]pyrimidin-6-ylinethyl]-piperaziti-1-y1}-isobutyramide 30Prepared
using Suzuki coupling method A of Reference Example 2 to give a white
solid (85 mg).  WO 2007/122410PCT/GB2007/001504 124 oH (400Milz,
CDC13) 1.27 (s, 6H), 2.55 (s, 3H),2.63 (m, 811), 3.16 (s, 31-1), 3.86 (s,
211), 3.93 (t, J = 4.8, 411), 4.10 (t, J = 4.8, 4H), 5.2 ( br s, 111), 7.12 (hr s,
111), 7.59 (t, J = 2.8, 111), 7.83 (t, J =2.2, 111), 8.15 (s, 111), 8.78 (br s,
111), 8.81 ( s, 1H). [M+111E612.27. 5 Example 80
2-{412-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyl]piperazin-1-y1}-2-methyl-1-pyrrolidin-l-yl-propan-1-one 



Prepared using Suzuki coupling method B of Reference Example 2 to give
a white solid (102 mg) 108E1(400 MHz, CDC13) 1.28 (s, 6H), 1.82 (m,
4H), 2.57 (s, 81-1), 3.48 (m, 4H), 3.83 (s, 2H), 3.91 (m, 41-1), 4.11 (m,
4H), 7.32 (m, 311), 7.49 (d, J = 7.9, 1H), 7.54 (s, 1H), 8.18 (d, J = 7.4,
111) 8.29 (br s, 1H). [M Hr 574.4. 15Example 81
Cyclopropylinethyl-(142-(1H-indol-4-371)-4-morpholin-4-yl-
thieno[3,2-dIpyrimidin-6-ylmethyl]-piperidin-4-y1}-(2-methoxy-ethyl)-amine
Prepared using Suzuki coupling method B of Reference Example 2 to give
an off-white solid (83 mg) 8H(400 MHz, CDC13) 0.10 (m, 211), 0.40 (m,
2H), 0.73 (m,1H), 1.62 (m, 4H), 1.99 20(m, 2H), 2.35 (m, 2H), 2.56 (m,
2H), 2.65 (m, 2H), 2.93 (m, 210, 3.25 (s, 3H), 3.37 (m, 211), 3.71 (s, 211),
3.81 (in, 411), 3.98 (m, 41-1), 7.20 (m, 311), 7.38 (d, J = 7.9, 111), 7.43 (s,
111), 8.07 (d, J = 7.2, 111), 8.16 (bra, 111). + Hr 561.3. 25 Example 82
2-(1H-Indo1-4-y1)-6-(4-isopropyl-piperazin-l-ylmethyl)-4-
morpholin4y1-thieno[3,2-dlpyrimidine      Prepared using Suzuki coupling
method A of Reference Example 2 to give an off-white solid (172 mg).
30&H(400 MHz, CDC13) 1.07 (d, J = 5.5, 6H), 1.57 (bra, 1H), 2.62 (br s,
811), 3.84 (s, 2H), 3.91 (t, J= 4.8, 4H), 4.08 (t, J = 4.8, 4H), 7.29 (t, J =
7.7, 111), 7.32 (m, 111), 9.82 (s, 1H), 7.49 (d, J = 8.2, 111), 7.55 (in, 111),
8.31 (d, J = 7.2, 111), 8.27 (hr s, 111). [M + H]477.2.  WO
20071122410PCT/GB2007/001504 125 Example 83
2-(111-Indo1-459-6-(4-isopropyl-piperazin-l-ylmethyl)-4-
morpholin-4-yl-thieno[2,3-dhayrimidine          Prepared using Suzuki
coupling method B of Reference Example 2 to give a 5white solid (160
mg) 51.1(400 MHz, CDC13) 1.06 (d, 611), 1.61 (br s, 111), 2.59 (br s,
811), 3.77 (s, 211), 3.92 (m, 4H), 3.99 (m, 4H), 7.14 (s, 111), 7.32 (m,
2H), 7.49 (d, J = 7.9, 1H), 7.59 (s, 111), 8.25 (br s, 111). [M + Hr 477.3. 10
Example 84
6-[4-(2-Methory-ethyl)-piperidin-l-ylmethy11-4-morpholin-4-y1-2-
(6-trifluoromethyl-1H-indo1-4-y1)-thienop,2-d]pyrimidine Prepared using
Suzulci coupling Method B. 8ll (400KEL, CDC13) 1.27-1.52 (m, 311), 1.73
(m, 2H), 2.12 (t, J = 10.7, 211), 3.99 (m, 152H), 3.35 (s, 3H), 3.44 (t, J =
6.5, 2H), 3.84 (s, 3H), 3.94 (t, J = 4.7, 4H), 4.10 (t, J = 



4.7, 4H), 7.38 (s, 111), 7.48 (in, 1H), 7.64 (m, 411), 7.11 (s, 1H), 8.47 (br
s, 2H). [M + H1      Example 85
2-(111-Indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl20thieno[2,3-d
]pyrimidine       Prepared using Suzuki coupling method A of Reference
Example 2 and then by standard BOC deprotection methods to give an
off-white solid (34 mg). 8H (400 MHz, CDC13) 2.38 (m, 4H), 2.70 (m,
411), 3.73 (s, 2H), 3.81 (in, 411), 3.92 (m, 411), 7.18 (m, 1H), 7.38 (s, 1H),
7.41 (m, 1H), 7.51 (in, 211), 8.11 (d, J = 7.3, 1H), 2511.25 (br s, 111). [M
+ 11]+435.2. Example 86 4-Morpholin-4-y1-6-piperazin-l-ylmethyl-2-(6-
trifluoromethyl-M-indol-4-y1)-thieno[2,3-d]pyrimicline 30Prepared using
Suzuki coupling method B of Reference Example 2 and then by standard
BOO deprotection methods to give an off-white solid (33 mg).  WO
2007/122410PCT/GB2007/001504 126 8H (400 MHz, CDC13) 2.56 (hr s,
41-1), 2.96 (t, J = 4.7, 414), 3.79 (s, 214), 3.95 (t, J = 4.6, 414), 4.01-(t,. J
= 4.6, 4H), 7.19 (s, 114), 7.50 (t, J = 3.0, 1H), 7.69 (s, 1H), 7.79 (s, 114),
8.52 (hr s, 8.52). [M+503.18. 5 Example 87
2-(442-(111-Indol-4-y1)-4-morpholin-4-yl-thieno[2,3-d]pyrimidin-6-
ylmethylkpiperazin-l-y1}-ethanot Prepared using Suzuki coupling method
B of Reference Example 2 to give a white solid (22 mg). 10SH (400 MHz,
CDC13) 2.63 (hr s, 1014), 3.65 (m, 214), 3.79 (s, 214), 3.92 (m, 414), 3.98
(in, 414), 7.15 (s, 114), 7.29 (in, 214), 7.50 (d, J = 7.9, 1H), 7.58 (s, 1H),
8.23 (d, J = 7.4, 114), 8.25 (hr s, 114). [M + H]479.3. 15Example 88
446-(4-Isopropyl-piperazin-l-ylmethyl)-4-morpholin-4-371-
thieno[2,3-d]pyrimidin-2-y11-111-indole-6-carbonitrile       Prepared using
Suzuki coupling method A of Reference Example 2 to give a white solid
(124 mg).   au (400 MHz, CDC13) 0.99 (br s, 6H), 2.52 (hr s, 8H),2.67 ( br
s, 2H), 3.84 (m, 614), 203.94 (in, 4H), 7.52 (s, 114), 7.58 (s, 1H), 7.79 (d,
.1= 5.5, 114), 8.01 (s, 114), 8.35 (s, 11-1), 11.9 (hr s, 114). [M + HI+ 502.4
Example 89 4-(4-Morpholin-4-3/1-6-piperazin4-y1methy1-thieno[2,3-
25dipyrimidin-2-y1)-111-indole-6-carbonitrile       Prepared using Suzuki
coupling method A of Reference Example 2 and then by standard BOC
deprotection methods to give an off-white solid (70 mg). 6H (400 MHz,
d6-DMS0) 2.49 (m, 4H), 2.72 (m, 41-1), 3.76 (s, 214), 3.83 (in, 41-1), 3.94
(m, 4H), 7.52 (d, 114), 7.55 (s, 114), 7.80 (d, 114), 8.02 (s, 1H), 8.35 ( s,
1H). 



30[M + H]+ 501.3.  WO 2007/122410PCT/6B2007/001504 127 Example
90 4-(4-Morpholict-4-y1-6-piperidin-l-ylmethyl-thieno[3,2-
d]pyrimidin-2-y1)-1H-indole-6-carboxylic acid amide       Prepared using
Suzulci coupling method A of Reference Example 2 to give a white solid
(24 mg). 58E1(400 MHz, CDC13) 1.49 (m, 2H), 1.65 (m, 41-1), 2.54 (m,
4H), 3.50 (m, 2H), 3.83 (s, 21-1), 3.94 (m, 4H), 4.12 (m, 4H), 7.37 (s, 1H),
7.49 (t, J = 5.6, 1H), 7.58 (s, 1H), 8.20 (s, 1H), 8.51 (s,1H), 836 (hr s, 1H).
[M + HP 477.3 10 Example 91
4-(4-Morpholin-4-y1-6-piperidin-l-ylmethyl-thienop,2-
dlpyrimidin-2-y1)-11-1-indole-6-sulfonic acid dimethylamide      Prepared
using Suzuld coupling method A of Reference Example 2 to give a white
solid (103 mg).   613(400 MHz, CDC13) 1.50 (m, 2H), 1.64 (m, 4H), 2.54
(m, 41-1), 2.76 (s, 6H), 3.83 (s, 152H), 3.93 (m, 4H), 4.09 (m, 4H), 7.37 (s,
1H), 7.55 (m, 1H), 7.68 (m, 1H), 7.99 (s, 1H), 8.59 (s, 1H), 8.66 (hr s, 1H).
[M + Hf 541.3.      Example 92
4-{6-[4-(2-Methory-ethyD-piperidin-l-ylmethyl]-4-morpholin-4-yl20thieno[3,
2-dhayrimidin-2-y11-1H-indole-6-carboxylic acid amide      Prepared using
Suzuki coupling method A of Reference Example 2 to give a white solid
(51 mg). SH (400 MHz, CDC13) 1.39 (m, 1H), 1.58-1.54 (m, 81-1), 1.73
(d, J = 11.5, 2H), 2.10 (t, J = 9.7, 2H), 2.99 (d, 2H), 3.35 (s, 3H), 3.84 (s,
2H), 3.94 (m, 4H), 4.14 (m, 4H), 7.37 25(s, 1H), 7.49 (t, J = 5.6, 1H), 7.57
(s, 1H), 8.19 (s, 1H), 8.56 ( s, 1H), 8.62 (br s, 1H). [M + H]535.4. Example
93 4-(4-Morpholin-4-y1-6-piperazin-l-ylmethyl-thieno[2,3-
d]pyrimidin-2-y1)-1H-indole-6-sulfonic acid dimethylamide 30Prepared
using Suzuki coupling method A of Reference Example 2 and then by
standard BOO deprotection methods to give a white solid (140 mg).
5H(400 MHz, d6-DMS0) 2.41 (m, 4H), 2.64 (s, 6H), 2.73 (m, 41-1), 3.76
(s, 2H), 3.83 (m, 4H), 3.94 (m, 4H), 7.50 (s, 1H), 7.57 (s, 1H), 7.79 (s, 1H),
7.92 ( s, 1H), 8.43 ( s, 11-1).  WO 2007/122410PCT/GB2007/001504 128
[M + HI 542.6. Example 94
4-(4-Morpholin-4-y1-:6-piperazin-1-ylmethyl-thieno[2,3-
djpyrimidin-2-y1)-1H-indole-6-carboxylic acid amide 5Prepared using
Suzuki coupling method A of Reference Example 2 and then 



by standard BOC deprotection methods to give a white solid (58 mg).
814(400 MHz, DMSO) 2.39 (m, 4H), 2.71 (m, 4H), 3.75 (s, 2H), 3.83 (m,
4H), 3.95 (in, 4H), 7.20 (hr s, 114), 7.40 (s, 1H), 7.54 (s, 1H), 7.62 (s, 1H),
8.02 (hr s, 1H), 8.06 (s, 1H), 8.61 (s, 1H). 10[M + HI+ 478.3. Example 95
2-{442-(6-Methanesulfonyl-1H-indo1-4-y1)-4-morpholin-4-yl-
thieno[3,2-d1pyrimidin-6-y1methy1]piperazin-1-y1)-N-methyl-isobutyramid
e Prepared using Suzuki coupling method A of Reference Example 2 to
give a 15white solid (86 mg). Sy (400 MHz, CDC13) 1.21 (s, 6H), 2.60 (m,
8H), 2.83 (d, J = 4.8, 1H), 3.17 (s, 3H), 3.89 (s, 2H), 3.94 (m, 4H), 4.11 (m,
414), 7.21 (d, J = 4.4, 1H), 7.39 (s, 114), 7.58 (t, J = 6.0, 1H), 7.69 (t, J =
4.4, 1H), 8.15 (t, J = 2.4, 1H), 8.73 (hr s, 1H), 8.76 (s, 111). [M + Hr 612.3.
20 Example 96
2-(5-Fluoro-111-indol-4-y1)-4-morpholin-4-y1-6-piperidin-1ylmethyl-thieno[
3,2-dIpyrimidine      Prepared using Suzuki coupling method A of
Reference Example 2 to give a white solid (69 mg). 25Sti (400 MHz,
CDC13) 1.68-1.49 (m, 6H), 2.53 (br s, 4H), 3.83 (s, 2H), 3.89 (m, 414),
4.08 (m, 4H), 6.92 ( m, 1H), 7.06 (m, 1H), 7.39-7.30 (m, 3H), 8.28 (br s,
1H). + Hr 452.3      Example 97
4-(4-Morpho1in-4-y1-6-piperidin-1-3/methy1-thieno[3,2-
30dipyrimidiat-2-371)-111-indole-2-carbonitrile      Prepared using Suzulci
coupling method A of Reference Example 2 to give a white solid (98 mg).
WO 2007/122410PCT/GB2007/001504 - 129 614(400 MHz, CDC13) 1.42
(in, 2H), 1.57 (n, 4H), 2.45 (m, 4H), 3.74 (s, 2H), 3.84 (m, 4H), 4.0 (m,
4H), 7.28 (s, 111), 7.42 (m, 214), 8.22 ( in, 2H), 8.52 (hr s, 1H). [M + 11]+
459.2. 5 Example 98
4-{644-(2-Hydroxy-ethyl)-piperazim-1-ylmethy11-4-n3orpholin-4-ylthieno[3
,2-d]pyrimidin-2-y1}-111-indole-6-carbonitrile       Prepared using Suzuki
coupling method A of Reference Example 2 to give a white solid (20 mg).
614(400 MHz, CDCI3) 2.52 (in, 2H), 2.62 (m, 814), 3.66 (m, 211), 3.82 (s,
2H), 3.93 10(m, 411), 4.06 (m, 4H), 7.39 ( s, 111), 7.53 (t, J = 5.6, 1H),
7.69 (t, J = 4.3, 1H), 7.79 (s, 111), 8.46 ( s, 1H), 8.76 (hr s, 111). [M
+504.2     Example 99
2-{412-(6-Methanesulfouy1-111-indo(-4-y1)-4-morpholin-4-yl15thieno[3,2-
d]pyrimidin-6-ylmethyll-piperazin-1-y1}-ethanol       Prepared using Suzuki
coupling method A of Reference Example 2 to give a white solid (23 mg).
814(400 MHz, DMSO) 2.70 (m, 2H), 3.31 (s, 3H), 3.35 (m, 8H), 3.88 (m,
411), 3.95 (m, 211), 4.04 ( m, 411), 7.55 ( s, 2H), 7.82 ( s, 1H), 8.12 (s,
1H), 8.60 (s, 1H), 11.85 20(br s, 111). 



EM + Ht 5573. Example 100
4-(644-(2-11ydroxy-1,1-dimethyl-ethyl)-piperazin-l-ylmethyll-4-
morpholin-4-yl-thieno[3,2-d]pyrimidin-2-y11-111-indole-6-carbonitrile
25Prepared using Suzuki coupling method A of Reference Example 2 to
give a white solid (23 mg). 514(400 MHz, CDC13) 1.01 (hr s, 611), 2.59
(hr s, 8H), 3.39 (br s, 211), 3.78 ( s, 211), 3.86 (m, 411), 4.01 (m, 411),
7.30 (s, 111), 7.45 (m, 1H), 7.62 (s, 111), 7.73 (s, 1H), 8.39 (s, IH), 8.50
(bra, 1H). 30 [M + Hr 532.4. Example 101
2-(442-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-thieno[3,2-
cilpyrimidin-6-ylutethyl]-piperazin-1-y11-2-methyl-propan-1-ol  WO
2007/122410PCT/GB2007/001504) U411, 130      Prepared using Suzuki
coupling method A of Reference Example 2 to give a white solid (23 mg)..
8H (400 MHz, CDC13) 0.89 (lx s, 6H), 2.68 (br s, 81-1), 3.51 (br s, 2H),
3.93 (m, 41-1), 4.11 (m, 4H), 7.20 (m, 1H), 7.32 (m, 1H), 7.39 (s, 1H), 7.57
(s, 1H), 8.00 (m, 1H), 58.25 (br s, 1H). [M + H]+ 525.4. Example 102
4-Morpholin-4-y1-6-piperidin-l-ylmethyl-2-(2-trifluoromethyl-1Hindol-4-y1)-t
hieno[3,2-dIpyrimidine 10Prepared using Suzuki coupling method B of
Reference Example 2 to give a white solid (34 mg). 8H (400 MHz,
CDC13) 1.48-1.69 (m, 6H), 2.53 (br s, 41-1), 3.83 (s, 2H), 3.94 (t, J = 4.8,
4H), 4.11 (t, J= 4.8, 4H), 7.39 (s, 1H), 7.46 (dd, J = 8.0 and 7.6, 1H), 7.55
(d, J = 8.0, 1H), 8.02 (s, 1H), 8.28 (d, J = 7.6, 1H), 8.47 (br s, 1H). 15 [M
+502. Example 103
6-[4-(2-Methoxy-ethyl)-piperidin-l-ylmethy11-4-morpholin-4-y1-2-
(2-trifluoromethy1-114-indol-4-y1)-thieno[3,2-d]pyrimidine           Prepared
using Suzuki coupling method B of Reference Example 2 to give a 20
yellow solid (68 mg). 534 (400 MHz, CDC13) 1.32-1.61 (m, 5H), 1.71-1.75
(m, 211), 2.08-2.15 (m, 211), 2.98- 3.02 (m, 211), 3.35 (s, 3H), 3.44 (t, J =
6.4, 2H), 3.84 (s, 2H), 3.93 (t, J = 4.8, 41-1), 4.11 (t, J = 4.8, 4H), 7.39 (s,
111), 7.44-7.56 (m, 211), 8.02 (s, 111), 8.28 (d, J = 8.4, 1H), 8.49 (br s,
111). 25 [M + Hr 560. Example 104
4-Morpholin-41-6-piperazin-l-ylmethy1-2-(2-trifluoromethy1-1Hindo1-4-y1)
-thieno[2,3-d]pyrimidine           Prepared using Suzuki coupling method B
of Reference Example 2 then Boc 30deprotection to give a pale yellow
solid (111 mg). 81.1(400 MHz, d6-DMS0) 2.41 (bra, 411), 2.72-2.76 (br m,
4E1), 3.76 (s, 2H), 3.82 (t, J = 4.6, 411), 3.95 (t, I = 4.6, 411), 7.43 (t, I =
8.4, 1H), 7.54 (s, 1H), 7.62 (d, J = 8.4, 111), 7.91 (s, 1H), 8.26 (d, I = 8.4,
111), 12.40 (br s, 1E1).  WO 2007/122410PCT/GB2007/001504 131 [m Hr
503. Example 105
4-Morpholin-4-y1-6-piperidin-1171methyl-2-(6-trifluoromethyl-1Hindo1-4-y
1)-thienop,2-d]pyrimidine 



5Prepared using Suzuki coupling method B of Reference Example 2 to
give an off-white solid (92 mg). 8H (400 MHz, CDC13) 1.50-1.68 (m ,6H),
2.53 (br s, 4H), 3.83 (s, 21-1), 3.94 (t, J = 4.8, 4H), 4.11 (t, J = 4.8, 413),
7.38 (s, 1H), 7.48 (t, J = 2.8, 113), 7.63 (hr s, 111), 7.78 (s, 113), 8.46 (s,
113), 8.56 (br s, IH). 10 [M + Hr 502. Example 106
2-(5-Fluoro-111-indo1-4-y1)-4-morpholin-4-Y1-6-piperazin-lylmethyl-thien
o[2,3-cilpyrimidine           Prepared using Suzuki coupling method B of
Reference Example 2 then Boc 15deprotection to give a buff-coloured
solid (59 mg). 5n (400 MHz, d6-DMS0) 2.41 (hr s, 413), 2.72-2.75 (m,
413), 3.74-3.78 (m, 6H), 3.87- 3.90 (m, 41-1), 6.71 (t, J = 2.2, 113), 7.01
(dd, J = 11.2 and 8.8, 113), 7.43-7.48 (m, 2H), 7.56 (s, 113), 11.24 (hr s,
113). [M + H1+ 453. 20 Example 107
4-(4-Morpholin-4-y1-6-piperazin-l-ylmethyl-thieno[2,3-
d]pyrimidin-2-y1)-1H-indole-2-carbonitrile       Prepared using Suzuki
coupling method B of Reference Example 2 to give an off-white solid (30
mg). 25SH (400 Mliz, d6-DMS0) 2.40 (hr s, 4H), 2.70-2.73 (m ,4H), 3.75
(s, 21-1), 3.81-3.83 (m, 4H), 3.92-3.95 (m, 41-1), 7.47 (t, J = 8.0, 113),
7.55 (s, 1H), 7.61 (d, J = 8.0, 113), 8.17 (d, J = 0.8, 1H), 8.26 (dd, 1=8.0
8.0 and 0.8, 11-1). [M + Hr 460. 30Example 108
4-(4-Morpho1in-4-y1-6-piperazin-1-34methy1-thieno[2,3-
ellpyrimidin-2-y1)-1H-indole-2-carboxy1ic acid amide       Also isolated as
a product from the reaction of Example 107. Obtained as an off-white solid
(18 mg).  WO 2007/122410PCT/GB2007/001504 132 5B (400 MHz,
(15-DMS0) 2.41 (hr s, 4H), 2.70-2.73 (m, 4H), 3.76 (s, 2H), 3.82 (t, J 4.8,
4H), 3.93 (t, J = 4.8, 4H), 7.30 (t, J = 8.0, 1H), 7.38 (br s, 11-1), 7.54 (s,
1H), 7.55 (d, J = 8.0, 1H), 8.05 (d, J = 0.8, 11-1), 8.12 (hr s, 1H), 8.14 (dd,
J = 8.0 and 0.8, 1H). 11\4 + Hr 478. 5 Example 109
1-Butoxy-3-{412-(111-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-6-y1methyll-piperazin-1-y1}-propan-2-ol       To a stirred
solution of
2-(1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1ylmethyl-thieno[3,2-d]pyr
imidine (50 mg) in N,ALdimethylformamide (3 mL) at r.t. 10 was added 0.1
MNa2HPO4pH 6.8 buffer (0.5 inL) and butyl glycidyl ether (18 p.L) and the
resulting cloudy mixture was heated at 55 C for 3 days with 2 extra
equivalents of butyl glycidyl ether (18 gL) added during this time. The
reaction mixture was partitioned between Et0Ac (15 mL) and brine (15
mT.), the organic layer was dried (Na2SO4), concentrated and the residue
purified by flash chromatography 15(silica; 96:4 Et0Ac/Me0H as eluent) to
give an off-white solid (38 mg). Su (400 MHz, CDC13) 0.81 (t, J = 6.8,
3H), 1.21-1.53 (m, 4H), 2.35-2.69 ('or m, 10H), 3.32-3.57 (m, 5H), 3.78 (s,
2H), 3.84 (t, J = 4.8, 4H), 4.00 (t, J = 4.8, 4H), 7.22-7.28 (m, 2H), 7.30 (s,
1H), 7.42 (d, J = 8.0, 1H), 7.47 (br s, 1H), 8.11 (d, J = 8.0, 1H), 8.18 (bra,
1H). 20 [M Hr 565. 



Example 110
6-(cis-3,5-Dimethyl-piperazin-l-ylmethyl)-2-(6-fluoro-1H-indol-4-
y1)-4-morpholin-4-yl-thienop,2-dlpyrimidine To a solution of
toluene-4-sulfonic acid 216-fluoro-1-(toluene-4-sulfony1)-
251H-indo1-4-y1]-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl ester
(100 mg, 0.144 mmol) in DMF (1 mL) were added potassium carbonate
(100 mg, 0.724 mmol) and (cis)-2,6-dimethyl-piperazine (33 mg, 0.289
mmol). The reaction mixture was stirred at RT for 2 h before water and
DCM were added. The phases were separated using a hydrophobic fit
and the organic phase was concentrated in vacuo. The 30 resultant
residue was dissolved in dioxane (1 mL) anc IIVIS (1 mL), and an
aqueous solution of NaOH (12 M, 1 mL, 12 mmol) was added. The
mixture was stirred at RT for 3 h before a sat, aqueous solution of
ammonium chloride and DCM were added.  WO
2007/122410PCT/GB2007/001504 133      The phases were separated
using a hydrophobic fit and the organic phase was concentrated in vacua.
The resultant residue was purified by column chromatography to give the
title compound as a white solid (33.0 mg, 48 %). IM + HI 481.4 5 NMR SH
(400 MHz, DMS0-(16) 0.90 (s, 31-1), 0.92 (s, 311), 1.61 (t, J = 10,5, 2H),
2.72- 2.81 (m, 4H), 182 (m, 61-1), 3.98 (in, 4H), 7.30 (m, 1H), 7.41-7.46
(m, 3H), 7.89 (dd, J = 2.5, 11.5, 1H) and 11.28 (bs, 111).     Example 111
{142-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yhthieno[3,2- 10
dlpyrimidin-6-ylmethy1]-pyrrolidin-3-y1}-dimethyl-amine       Prepared
according to the method used in the preparation of 6-(cis-3,5-
dimethyl-piperazin-l-ylmethyl)-2-(6-fluoro-1H-indo1-4-y1)-4-morpholin-4-ylt
hieno[3,2-d]pyrimidine using dimethyl-pyrrolidin-3-yl-amine in place of 2,6-
dimethyl-piperazine. The title compound was obtained as a white solid
(21.8 mg, 36 15 %). [M + Hr 481.3 NMR 6E4 (400 MHz, DMSO-d6)
1.58-1.70 (m, 111), 1.83-1.94 (in, 1H), 2.09 (s, 6H), 2.41 (dd, J = 6.5, 8.5,
1H), 2.58 (m, 111), 2.67-2.83 (m, 31-1), 3.82 (m, 411), 3.95-4.00 (m, 611),
7.30 (m, 111), 7.41 (s, 1H), 7.44 (m, 2H), 7.90 (dd, J = 2.5, 11.5, 1H) and
2011.29 (bs, 1H). Example 112
2-(6-Fluoro-1H-indo1-4-y1)-6-(3-methyl-piperazin-l-ylmethyl)-4-
morpholin-4-yl-thieno[3,2-dipyrimidine Prepared according to the method
used in the preparation of 6-(cis-3,5-
25dimethyl-piperazin-1-ylmethyl)-2-(6-fluoro-1H-indo1-4-y1)-4-morpholin-4
-yl- thieno[3,2-d]pyrimidine, using 2-methyl-piperazine-1-carboxylic acid
tert-butyl ester in place of 2,6-di_methyl-piperazine, followed by
BOC-deprotection using TFA:DCM (1:1). The title compound was
obtained as a white solid (19.8 mg, 33 %). [M + Hr 467.3 30 NMR
81-1(400 MHz, DMSO-d6) 0.91 (d, J = 6, 311), 1:68 (t, J = 10, 111), 2.02
(m, 1H), 2.64-2.83 (in, 5H), 3.81 (in, 611), 3.98 (m, 411), 7.30 (m, 1H),
7.43 (m, 311), 7.89 (dd, J = 2.5, 11.5, 11-I) and 11.28 (bs, 1H).  WO
2007/122410PCT/GB2007/001504 134 Example 113
142-(6-Fluoro-1H-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-
d)pyrimidin-6-ylmethyll-piperidin-4-ylamine       Prepared according to the
method used in the preparation of 6-(cis-3,5-
dimethyl-piperazin-l-ylmethyl)-2-(6-fluoro-1H-indo1-4-y1)-4-rnorpholin-4-yl-
5thieno[3,2-d]pyriroidine, using piperidin-4-yl-carbamic acid tert-butyl ester
in place 



of 2,6-dimethyl-piperazine, followed by BOC-deprotection using TFA:DCM
(1:1). The title compound was obtained as a white solid (25 mg, 33 %). [M
+H]+ 467.3   NMR 5H (400 MHz, DMSO-d6) 1.22-1.34 (m, 2H), 1.69 (m,
2H), 2.10 (apparent t, J = 1011, 2H), 2.56 (m, 1H), 2.85 (m, 2H), 3.83 (m,
6H), 3.99 (m, 4H), 7.30 (m, IH), 7.39- 7.46 (m, 314), 7.89 (dd, J = 2.5,
11.5, 114) and 11.28 (bs, 1H). Example 114
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrrolidin-l-ylpiperidin-l-
ylmethyl)-thieno[3,2-d]pyrimidine 15Prepared according to the method
used in the preparation of 6-(cis-3,5-
dimethyl-piperazin-l-ylmethyl)-2-(6-fluoro-1H-indo1-4-y1)-4-morpholin-4-ylt
hieno[3,2-d]pyrimidine, using 4-pyrrolidin-l-yl-piperidine in place of
2,6-dimethylpiperazine. The title compound was obtained as a white solid
(31.5 mg, 48 %). [m +521.3 20NMR 5H (400 1VIElz, DMSO-c16)
1.39-1.47 (m, 214), 1.65 (in, 414), 1.80 (m, 2H), 1.95 (m, 114), 2.10
(apparent t, J = 11, 214), 2.45 (m, 4H), 2.87 (m, 2H), 3.83 (m, 614), 3.97
(it, 411), 7.30 (m, 1H), 7.41 (s, 114), 7.44 (m, 214), 7.90 (dd, J = 2.5, 11.5,
1H) and 11.29 (bs, 1H). 25 Example 115
{1-[2-(5-Fluoro-1H-indol4-y0-4-morpholin-4-yl-thienop,2-
clipyrimidin-6-ylmethyll-piperidin-4-y1}-dimethyi-amine      Prepared by
using Suzuki coupling method A of Reference Example 2. The title
compound was obtained as a white solid (110 mg, 74 %). [M+495.3 30
NMR 5H (400 MHz, DMSO-d6) 1.40 (m, 1H), 1.72 (m, 2H), 2.00-2.11 (m,
414), 2.09 (m, 6H), 2.95 (m, 2H), 3.78 (m, 414), 3.83 (s, 214), 3.92 (m,
4H), 6.67 (m, 11-1), 6.98 (dd, J = 2.5, 11, 1H), 7.37 (s, 114), 7.42
(apparent t,5 -= 2.5, 114), 7.45 (m, 114) and 11.23 (bs, 114).  WO
2007/122410PCT/GB2007/001504 135 Example 116
(1-[2-(6-Fluoro-IN-indol-4-y1)-4-morpholin-4-y1-thieno[3,2-
d]pyrimidin-6-ylmethyll-piperidin-4-y1}-dimethyl-amine           Prepared by
using Suzuki coupling method A of Reference Example 2. The 5 title
compound was obtained as a white solid (10 mg, 21 %). + Hr 495.3 NMR
SF! (400 MHz, DMSO-c15) 1.40 (m, 1H), 1.72 (m, 21-1), 1.97-2.11 (in,
411), 2.18 (m, 613), 2.95 (m, 213), 3.78-3.85 (m, 613), 3.98 (m, 41-1),
7.30 (in, 111), 7.41-7.47 (in, 313), 7.89 (dd, J = 2.5, 11.5, 111) and 11 36
(bs, 113). 10 Example 117
2-{442-(6-Fluoro-1H-indol-4-y1)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-6-ylmethylltiperazin-1-y1}-N,N-dimethyl-isobutyramide
Prepared by using Suzuki coupling method B of Reference Example 2.
The title compound was obtained as a colourless glass (48 mg, 30 %). 15
[M + H] NMR 5H (400 MHz, CDC13) 1.29 (s, 613), 1.57 (m, 213), 2.61 (m,
6H), 2.93 (m, 3H), 3.49 (m, 313), 3.86 (m, 213), 3,92 (m, 4H), 4.10 (m,
413), 7.17 (dd, J = 2.7, 9.4, 113), 7.30 (dd, J = 2.1, 2.7, 11-I), 7.37-7.56
(m, 213), 7.97 (dd, J = 2.1, 11, 113) and 8.32 (bs, 1H). 20 Example 118
(1-[2-(6-Fluoro-1H-indol-4-y1)-4-morpholin-4-yl-thieno [3,2-
cl]pyrimidin-6-ylmethyll-piperidia-3-y1}-dimethyl-amine 



Prepared by using Suzulci coupling method B of Reference Example 2.
The title compound was obtained as a brown glass (61 nag, 54 %). 25+ Hr
495.4 NMR 5H (400 MHz, CDC13) 1.21-1.35 (m, 113), 1.56-1.69 (in, 1H),
1.74-1.82 (m, 1H), 1.93-2.13 (in, 3H), 2.36 (m, 613), 2.54 (m, 113), 2.89
(n, 11-1), 3.14 (n, 113), 3.86 (s, 213), 3.91 (m, 413), 4.08 (nu, 413), 7.17
(dd, J = 1.7, 9, 1H), 7.30 (apparent t, J = 2.7, 1H), 7.35 (s, 11-1), 7.54 (m,
1H), 7.97 (dd, J = 2.4, 11:4, 113) and 8.28 (bs, 114). 30 Example 119
2-(6-Fluoro-1H-indol-4-y1)-6-((S)-3-isopropyl-piperazin-1-
ylmethyl)-4-morpholin-4-yl-thieno[3,2,41pyrimidine  WO
2007/122410PCT/GB2007/001504 136       Prepared by using Suzuki
coupling method B of Reference Example 2 followed by BOC-deprotection
using EFA:DCM (1:8). The title compound was obtained as a white solid
(62 mg, 34 %). [M +H]+ 495.2 5NMR OFT (400 MHz, CDC13) 0.92 (d, J =
7, 31-1), 0.96 (d, J = 7, 311), 1.62 (m, 111), 1.94 (t, J'= 10.6, 111), 2.17
(m, 111), 2.57 (in, 111), 2.88 (d, J = 10.6, 111), 2.90-2.99 (m, 2H), 3.06 (n,
1H), 3.84 (in, 2H), 3.91 (in, 4H), 4.08 (in, 4H), 7.17 (ddd, J = 0.8, 2.2, 8.8,
111), 730 (dd, S = 2.2, 3.2, 1H), 7.36 (s, 111), 7.54 (m, 111), 7.97 (dd, J =
2.2, 11, 111) and 8.27 (bs, 1H). 10 Examples 120- 151 Compounds of the
invention produced by parallel synthesis  Intermediates were prepared
using the general methods described above. The following methods were
adopted for the preparation of compounds 120 to 151 by parallel
synthesis:
152-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl-thieno[3,2-
d]pyrimidine, alkylhalide and triethylamine were mixed together in DMF
and stirred at 20-80C. When the reaction was judged to be complete, the
solvent was removed under reduced pressure, the residue dissolved in
DMS0 and purified by preparative HPLC. The chromatographic solvents
were removed under reduced pressure to afford 20 the product > 85%
purity. Methanesulfonic acid
2-(1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2- d]pyrimidin-6-ylrnethyl
ester, amine and trierhylarnine were mixed together in DMF and stirred at
room temperature. When the reaction was judged to be complete, the
solvent was removed under reduced pressure, the residue dissolved in
DMSO and 25 purified by preparative HPLC. The chromatographic
solvents were removed under reduced pressure to afford the product >
85% purity.  120:
2-(1H-Indo1-4-y1)-614-(2-methoxy-ethyl)-piperazin-l-ylmethyll-4-
morpholin-4-yl-thieno[3,2-dipyrimidine 30 [M+Ht 493.  121:
3-{442-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-dlpyrimidin-6-
ylmethyll-piperazin-1-y1}-propan-1-ol  WO
2007/122410PCT/GB2007/001504 137 



[M+Hr 493.  122:
3-{4-[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thienop,2-dlpyrimidin-6-
ylmethyll-piperazin-1-y1}-propionitrile 5 [M+H] 488.  123:
2-{412-(1H-Indo1-4-y1)-4-morpholin-4-yl-thienop,2-d]pyrimidin-6-
ylmethyll-piperazin-1-y1}-acetamide [M+Hr 492. 10 124:
1-{412-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyriuddin-6-
ylmethyll-piperazin-l-y1}-propan-2-ol [M+Hr 493. 15125:
3-{4-p-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyli-piperazin-1-y1}-propionamide [1\4+H] 506.       126:
6-(4-Cyclobutylmethyl-piperazin-l-ylmethyl)-2-(1H-indol-4-y1)-4-
20morpho1in-4-yl-thieno[3,2-dIpyrimidine [M+Hr 503.  127:
N-Cyclopropy1-2-{4-[2-(1H-indol-4-y1)-4-morpholin-4-yi-thieno[3,2-
dlpyrimidin-6-ylmethyll-piperazin-l-yll-aeetamide 25[M+141+ 532.  128:
614-(2,6-Dichloro-pyridin-4-ylmethyl)-piperazin-l-ylmethy11-2-(1H-indo1-
4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrinaidine [m+Hr 594. 30  WO
2007/12241.0PCT/GB2007/001504 138 130:
1-{442-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-dlpyrimidin-6-
ylmethyll-piperazin-1-y1}-3,3-dimethy1-butan-2-one [M+Hr 533. 5131:
2-(1H-Indo1-4-y1)-6-(4-isobutyl-piperazin-l-ylmethyl)-4-morpholin-4-yl-
thienop,2-dlpyrimidine [M+Fir 491.       132:
2-{412-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6- 10
ylmethylkpiperazin-l-yll-ethylamine [M+1-1]- 478.  133:
Diethyl-(2-{4-p-(1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin6-yl
methylj-piperazin-l-y1}-ethyl)-amine 15 [M+H] 534. 



134:
6-(4-Ethyl-piperazin-l-ylmethyl)-2-(1H-indol-4-y1)-4-morpholin-4-ylthieno[3,
2-dlpyrimidine [M+Hr 463. 20  135:
2-(1H-Indo1-4-y1)-6-(4-methyl-piperidin-l-ylmethyl)-4-morpholin-4-ylthieno
p,2-d]pyrimidine [M+H] 448. 25136:
2-(JH-Indo1-4-y1)-6-(3-methyl-piperidin-1-ylmethyl)-4-morpholin-4-yl-
thieno[3,2-d]pyrimidine [4-E1-11+ 448.      137:
6-(3,5-Dimethyl-piperidin-1-ylmethyl)-2-(1H-indol-4-y1)-4-morpholin-4- 30
y1-thieno[3,2-dIpyrimidine [M+H]4 462.  WO
2007/122410PCT/G82007/001504 139 138:
6-(2-Ethyl-piperidin-l-ylmethyl)-2-(1H-inclol-4-y1)-4-morpholin-4-ylthienop,
2-dipyrimidine [M+Hr 462. 5139:
{142-(1//-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyll-piperidin-3-yll-methanol [M+H] 464.          140:
2-(1H-Indo1-4-y1)-6-(2-methyl-piperidin-l-ylmethyl)-4-morpholin-4-yl-
10thieno[3,2-dlpyrimidine [M+H] 448.  141:
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-[4-(3-piperidin-l-yl-propy1)-
piperazin-1-ylmethyl]-thieno[3,2-dipyrimidine 15 [M+HE 560.  142:
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmethyl-pipera-zin-lyl
methyl)-thienop,2-dipyrimidine [M+H] 526. 20  143:
4-{4-[2-(1H-Indo1-4-y1)-4-morpholin-4-yhthieno[3,2-d]pyrimidin-6-
yhnethyli-piperazin-1-yll-butyronitrile [M+Hr 502. 25144:
2-(11-Lindo1-4-y1)-4-morpholin-4-y1-6-piperidin-l-yhnethyl-thieno[3,2-
dlpyrimidine 



[M+Hr 434.      145:
2-(1H-Indo1-4-y1)-6-(2-rnethyl-pyrrolidin-1-ylmethyl)-4-morpholin-4-y1-
30thieno[3,2-d]pyrimidine [M+Hr 434.  WO
2007/122410PCT/GB2007/001504 140 146:
2-(1H-Indo1-4-y1)-4-morpho1in-4-y1-6-(4-pyridin-2-yl-piperazin4yimethyl)-
thieno[3,2-d]pyrimidine [M+Hr 512. 5147:
11-[2-(1H-Indol-4-y1)-4-morpholin-4-yl-thienop,2-clipyrimidin-6-
ylmethylppyrrolidin-3-y1}-methanol [M+Hr 450.          148:
2-(1H-Indo1-4-y1)-6-0-12-(1-methyl-pyrrolidin-2-y1)-ethyli-piperazin-1- 10
ylmethy11-4-morpholin-4-yl-thieno[3,2-dipyrimidine [M+H] 546.  149:
2-(1H-Indo1-4-y0-4-morpholin-4-y1-6-14-(2-piperidin-l-yl-ethyl)-
piperazin-1-ylmethy1l-thieno[3,2-d]pyrimidine 15 [M+Hr 546.  150:
2-(1R-Indol-4-y1)-4-morpholin-4-y1-6-[4-(2-pyrrolidin-1-yl-ethyl)-
piperazirt-1-ylmethyli-thieno[3,2-d]pyrimidine [M+Hr 532. 20151:
6-(4-Cyclopropylmethyl-piperazin-l-ylmethyl)-2-(1H-indol-4-y1)-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine [M+Hr 489. Example 152
25morpholin-4-yl-thieno[3,2-d]pyrintidine      Prepared by using Suzuki
coupling Method B of Example reference 2. The title compound was
obtained as a tan solid (61 6 mg, 78 %). [M + Hr 463.3 NMR 8H (400
MHz, CDC13) 1.05 (d, J = 6.8, 6H), 1.74 (apparent t, .1= 11.3, 2H), 2.88
30 (m, 2H), 3.00 (m, 2H), 3.82 (s, 2H), 3.91 (m, 4H), 4.09 (m, 4H),
7.29-7.34 (m, 2H), 7.37 (s, 1H), 7.49 (d, J = 8.5, 1H), 7.54 (m, 1H), 8.18
(d, J = 6.8, 1H) and 829 (bs, 1H).  WO
2007/122410PCT/G132007/001504 141 Example 153
6-(cis-3,5-Dimethyl-piperazin-l-ylmethyl)-2-(5-fluoro-1H-indo1-4-
y1)-4-morpholin-4-y1-thieno[3,2-d]pyrimidine      Prepared by using Suzuki
coupling Method B of Example reference 2. The title compound was
obtained as a white solid (102 rug, 81 %). 



5 [M+ HI+ 481.3 NMR SH (400 MHz, DMSO-d6) 0.92 (d, J = 6.3, 6H),
1.62 (apparent t, J = 10.3, 2H), 2.78 (m, 4H), 3.77 (m, 4H), 3.82 (s, 2H),
3.93 (m, 4H), 6.66 (m, 1H), 7.00 (ad, J = 8.8, 11.1, 1H), 7.37 (s, 1H),
7.42-7.47 (m, 2F1) and 11.24 (bs, 1H). 10 Example 154
(1-12-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-
d]pyrimidin-6-ylmethyll-piperidin-4-yll-methyl-amine      Prepared by using
Suzuki coupling Method B of Example reference 2 followed by
BOC-deprotection using 11-A.:DCM (1:4) The title compound was
obtained as a yellow solid (14 mg, 20%). 15[M+11]+ 481.2 NMR SH (400
MHz, CDC13) 1.46 (m, 2H), 1.91 (m, 2H), 2.19 (t, J = 10.7, 2H), 2.38- 2.47
(m, 4H), 2.96 (m, 2H), 3.84 (s, 2H), 3.91 (m, 4H), 4.08 (m, 4H), 7.17 (dd, J
8.8, 1H), 7.29 (dd, J = 2.6, 3.3, 1H), 7.34 (s, 1H), 7.53 (m, 1H), 7.97 (dd, J
= 2.1, 10.9, 1H) and 8.27 (bs, 1H). 20 Example 155
'2-(6-Fluoro-1H-indo1-4-y1)-6-((R)-3-isopropyl-piperaziva-1-
ylmethyl)-4-morpholin-4-yl-thieno[3,2-dipyrimidine         Prepared by using
Suzulci coupling Method B of Example reference 2 followed by
BOC-deprotection using TFA:DCM (1:1) The title compound was 25
obtained as a cream solid (78 mg, 79 %). [M + Il]+ 495.2 NMR Sif (400
MHz, CDC13) 0.91 (d, J = 6.6, 3H), 0.95 (d, J = 6.6, 3H), 1.55-1.65 (m,
1H), 1.93 (t, J = 10.2, 1H), 2.15 (dt, J = 3, 10.2, 1H), 2.54-2.59 (m, 1H),
2.85-2.99 (m, 3H), 3.05 (m, 1H), 3.82 (d, 3 = 14.5, 1H), 3.86 (d, J = 14.5,
1H), 3.91 (in, 4E1), 4.08 30(m, 413), 7.17 (dd, J = 1.9, 8.7, 1H), 7.30 (t, J
= 2.7, 111), 7.36 (s, 113), 7.53 (m, 111), 7.96 (dd, J = 2.7, 11.1, 1H) and
829 (bs, 1H). Example 156 Biolozical Testing  WO
2007/122410PCT/GB2007/001504 142      Compounds of the invention,
prepared as described in the preceding Examples, were submitted to the
following series of biological assays: 5(i) P13 IC Biochemical Screening
Compound inhibition of PI3K was determined in a radiometric assay using
purified, recombinant enzyme and ATP at a concentration of luM. All
compounds were serially diluted in 100% DMSO. The kinase reaction was
incubated for 1 hour at room temperature, and the reaction was
terminated by the addition of PBS. IC50 10 values were subsequently
determined using siginoidal dose-response curve fit (variable slope). All of
the compounds tested against the 0108 isoform of Pl3K had an IC50
against PI3K of 501AM or less. Typically the IC50 against PI3K was 5
-500nM. 15 (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 BlueTM was subsequently added to the assay
medium, and cells were incubated for 6 hours before reading at 544nm 



20excitation, 590nm emission. EC50 values were calculated using a
sigmoidal dose response curve fit. All the compounds tested had an
EC50s of 50uM or less in the range of cell lines utilized. (iii) B Cell
Proliferation Inhibition  25Peripheral blood mononuclear cells (PBMCs)
were isolated from whole blood and seeded at optimal density in a 96 well
plate and incubated for 5 days in the presence of anti-IgM and test
compounds BrdTJ labelling solution was added on day 4 and cells were
incubated overnight before an ELISA was performed to measure cell
proliferation. EC50 values were calculated using a sigmoidal
dose-inhibition curve fit. 30 Tested compounds typically showed an
EC50< 50 p.M. Example 157 Tablet composition  WO
2007/122410PCT/GB2007/001504 143 Tablets, each weighing 0.15 g and
containing 25 mg of a compound of the invention are manufactured as
follows: Composition for 10,000 tablets 5 Active compound (250 g)
Lactose (800 g) Corn starch (415g) Talc powder (30 g) Magnesium
stearate (5 g) 10The active compound, lactose and half of the corn starch
are mixed. The mixture is then forced through a sieve 0.5 mm mesh size.
Corn starch (10 g) is suspended in warm water (90 m1). The resulting
paste is used to granulate the powder. The granulate is dried and broken
up into small fragments on a sieve of 1.4 mm mesh size. The remaining
quantity of starch, talc and magnesium is added, 15carefully mixed and
processed into tablets. Example 158: Injectable Formulation Formulation
A  20 Active compound200 mg Hydrochloric Acid Solution 0.1M or Sodium
Hydroxide Solution 0.1M q.s. to pH4.0 to 7.0 Sterile water q s to10 ml The
compound of the invention is dissolved in most of the water (35' 40 C) and
25the pH adjusted to between 4.0 and 7.0 with the hydrochloric acid or the
sodium hydroxide as appropriate. The batch is then made up to volume
with water and filtered through a sterile micropore filter into a sterile 10 ml
amber glass vial (type 1) and sealed with sterile closures and overseals. 



Formulation B   WO 20071122410PCT/G82007/001504 144 Active
compound200 mg Benzyl Alcohol0.10 g Glycofurol 751.45 g Water for
injection q.s to3.00 ml 5The active compound is dissolved in the
glycofurol. The benzyl alcohol is then added and dissolved, and water
added to 3 ml. The mixture is then filtered through a sterile raicropore filter
and sealed in sterile 3 nil glass vials (type 1). Example 159: Syrun
Formulation 10 Active compound250 mg Sorbitol Solution1.50 g
Glycerol2.00 g Sodium benzoate0.005 g 15Flavour0.0125 ml Purified
Water q.s. to5.00 ml The compound of the invention is dissolved in a
mixture of the glycerol and most of the purified water. An aqueous solution
of the sodium benzoate is then added to the solution, followed by addition
of the sorbitol solution and finally the flavour. 20 The volume is made up
with purified water and mixed well.  WO
2007/122410PCT/GB2007/001504 145 . CLAIMS 1.A compound which is
a thienopyrimidine of formula (la) or (Tb):: 0 5 wherein W is a group of
formula: 



F24 N- CH2 R2 is H, halo or C1-C6 alkyl; R3 is an indole group which is
unsubstituted or substituted; 10 R4 and R3 form, together with the N atom
to which they are attached, a group selected from piperazine, piperidine
and pyrrolidine, which group is unsubstituted or substituted by one or
more groups selected from CI-Cs alkyl, -S(0)2 RI, -S(0)2-
(alk)q-NR11R12, oxo (=r0), -alk-0R10 , -(alk)q-Het, a heterocyclyl group
and -NR13R14; or one of R4 and R3 is CI-Cs alkyl and the other is a
piperazine, piperidine or 15pyrrolidine group, which group is unsubstituted
or substituted; R1 is H or CI-C6 alkyl which is unsubstituted; R' andR12
are each independently selected from H and CI-C6 alkyl which is
unsubstituted, or R11 and RI2 together [win, with the N atom to which they
are attached, a 5- OT 6-membered saturated heterocyclic group; 20R13
and R14are each independently selected from C1-05 alkyl, -S(0)2 R1,
alk-OR10, - (alk)q-Ph and -(alk)q-Het; Ph is phenyl; q is 0 or 1;     Het is a
thiazole, iraidazole, pyrrole, pyridine or pyrimidine group, which group is
25unsubstituted or substituted; and alk is CI-C6 allcylene; or a
pharmaceutically acceptable salt thereof;  WO
2007/122410PCT/GB2007/001504 146 with the proviso that, in formula
(la) only, when R.2 is H and R3 is unsubstituted indole, then -NR4R5 is
other than (i) piperazine which is unsubstituted or substituted by one
substituent selected from methyl, -S(0)2 Me and -CH2CH2OH; and (ii)
piperidine which is substituted by one substituent selected from -NMe2, 5
-N(Me)(CH2CH20Me) and morpholino. 2.A compound which is a
thienopyrimidine is of formula (Ia'): 0 Oa')  wherein 10 R1 is a group of
formula: 4 R N-CH2- 



R5 R2 is halo or CI-C6 alkyl; F.3 is an indole group which is unsubstituted
or substituted; R4 and R5 form, together with the N atom to which they are
attached, a group selected 15from piperazine, piperidine and pyrrolidine,
which group is unsubstituted or substituted by one or more groups
selected from CI-Cs alkyl, -S(0)2 R1, -S(0)2- (alk)g-NR11R12, oxo (-0),
-alk-0R1 , -(alk)q-Het, a heterocyclyl group and -NRI3R14; or one of R4
and F.5 is CI-Cs alkyl and the other is a piperazine, piperidine or
pyrrolidine group, which group is unsubstituted or substituted; 20P.1 is Rot
C1-C6 alkyl which iS unsubstituted; R" and R12 are each independently
selected from H and CI-C6 alkyl which is unsubstituted, or R11 and 12.12
together form, with the N atom to which they are attached, a 5- or
6-membered saturated heterocyclic 'group;     R13 and R14 are each
independently selected from CI-C6 ail , -S(0)2 R1, alk-0R10, -
25(allc)q-Ph and -(alk)q-Het; Ph is phenyl; q is 0 or 1;  WO
2007/122410PCT/GB2007/001504 147 Het is a thiazole, imidazole,
pyrrole" pyridine or pyrimidirte group, which group is onsubstituted or
substituted; and all( is C1-C6 alkylene; or a pharmaceutically acceptable
salt thereof. 5 3.A compound which is a thienopyrimidine is of formula
(Ia"): wherein R1 is a group of formula: R4 10R5 N - CH2 R2 is H, halo or
C1-C6 alkyl R? is an indole group which is substituted; R4 and R5 fowl,
together with the N atom to which they are attached, a group selected
from piperazine, piperidine and pyrrolidine, which group is unsubstituted
or 15substituted by one or more groups selected from C1-C6 alkyl, -S(0)2
K', -S(0)2- (allc)q-NR11R12, oxo (-0), -allc-OR1D -(alk)q-Het, a
heterocyclyl group and -NR13R14; or one of R4 and Rsis C1-C6 alkyl and
the other is a piperazine, piperidine or pyrrolidine group, which group is
unsubstituted or substituted; R13 is H or C1-C6 alkyl which is
unsubstituted; 20 R11 and R12 are each independently selected from H
and C1-C6 alkyl which is unsubstituted, or RH and R12 together form,
with the N atom to which they are attached, a 5- or 6-membered saturated
heterocyclic group; 



R13 and R14 are each independently selected from C,-C6 a-llcyl, -S(0)2
R10, alk-0R10, - (allc)q-Ph and -(alk)q-Het; 25 Ph is phenyl; q is 0 or 1;
WO 2007/122410PCT/GB2007/001504 148 Net is a thiazole, imidazole,
pyrrole" pyridine or pyrimidine group, which group is unsubstituted or
substituted; and a& is Ci-C6 alkylene; or a pharmaceutically acceptable
salt thereof 5 4.A compound which is a thienopyrimidine is of formula (Ia");
0  wherein R1 is a group of formula: R4 N CH2- 10 R2 is H; R3 is an
unsubstituted indole group;     R4 and R5 faun, together with the N atom
to which they are attached, a group selected 15from: piperazine which is
substituted by -S(0)24alk)q-NR11R12, C2-Cs aEcyl, oxo (-0), -(alk)cHet, a
heterocyclyl group or -NR13R14 piperidine which is unsubstituted or
substituted by -S(0)2 R10, -S(0)2- (alk)s-NR11R12, CI-C6 allcyl, oxo (-0),
-alk-OR1, -(allc)q-Het or a 20heterocyclyl group; pyrrolidine which is
unsubstituted or substituted by -S(0)2 R1 , (alk)q-NR] IR12, CI-C6 allcyl,
oxo (-0), -8.11c-0121 , -(alk)cHet, a heterocyclyl group or -NR13R14     or
one of R4 and Rs is CI-C6 alkyl and the other is a piperazine, piperidine or
25pyrrolidine group, which group is unsubstituted or substituted; 12113 is
H or CI-Cs alkyl which is unsubstituted;  WO
20071122410PCT/GB2007/001504 149 



R11 and R12 are each independently selected from H and C1-C6 allcyl
which is unsubstituted, or R11 and R12 together form, with the N atom to
which they are attached, a 5- or 6-membered saturated heterocyclic
group;    R13 and R14 are each independently selected from CI-C6 alkyl,
-S(0)2 R10, alk-OR1, - 5(allc)q-Ph and -(alk)q-Het; Ph is phenyl; q is 0 or
1; Het is a thiazole, imidazole, pyrrole" pyridine or pyrimidine group, which
group is unsubstituted or substituted; and 10alk is CI-Cs alkylene; or a
pharmaceutically acceptable salt thereof; with the proviso that the
thienopyrimidine is not selected from:
{1-[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethylipi
peridin-4-y1)-(2-methoxy-ethyl)-methyl-arnine; 152-
{442-(1H-Lndo1-4-y1)-4-morpholin-4-yl-thieno[3,2-cl]pyrimidin-6-ylmethylk
piperazin-l-y1) -ethanol; and
{142-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pidin-6-ylmethylk
piperidin-4-y1) -dimethyl-amine. 20 5.A compound which is a
thienopyrimidine is of formula (LW): 0 (lb')N R2  wherein R1 is a group of
formula: 25R5" N- CH2- R2 is H, halo or CI-Cs alkyl R.3 is an indole group
which is unsubstituted or substituted;  WO
2007/122410PCT/GB2007/001504 150 R4 and R5 form, together with the
N atom to which they are attached, a group selected from piperazine,
piperidine and pyrrolidine, which group is unsubstituted or substituted by
-8(0)2 RI, -S(0)2-(allc).q-NR11R12, C1-C6 alkyl, oxo-alk-OR10
-(allc)q-Het, a heterocyclyl group or -NR1311i4; 5or one of R4 and R5 is
C1-05 alkyl and the other is a piperazine, piperidine or pyrrolidine group,
which group is unsubstituted or substituted; 



R1 is H or CI-Cs allcyl which is unsubstituted;   R11 and R'2 areeach
independently selected from H and Ci-Cs alkyl which is unsubstituted, or
R'1 andR12 together form, with the N atom to which they are 10 attached,
a 5- or 6-membered saturated heterocyclic group; R13 and R14are each
independently selected from CI-Cs, alkyl, -S(0)2121, alk-0R10, (alk)q-Ph
and -(alk)cHet; Ph is phenyl; q is 0 or 1; 15Het is a thiazole, imidazole,
pyrrole, pyridine or pyrimidine group, which group is unsubstituted or
substituted; and aLk is CI-Cs allcylene; or a pharmaceutically acceptable
salt thereof. 20 6.A compound which is selected from: 2-0
H-Indo1-4-y1)-4-morpholin-4-y1-644-(3-morpholin-4-yl-propane- 1
-sulfony1)- piperazin-l-ylmethyll-thieno [3,2-d]p yrimidine ; (3- {442-(1
H-Indo1-4-y1)-4-morphol in-4-yl-thieno [3 ,2 -d]pyrimidin-6-ylmethyl] -
piperazi ne-l-sulfonyl } -propy1)-dimethyl-amine;
252-(1H-Indo1-4-y1)-6-(4-methyl-piperazin-l-ylmethyl)-4-morpholin-4-yl-thi
eno [2,3- d]pyrimidine;
2-(1H-Indo1-4-y1)-644-methanesulfonyl-piperazin-1-ylmethyl)-4-morpholin
-4-ylthieno [2,3-d]pyrimidine;
2-(7-Methyl-1H-indo1-4-y1)-6-(4-methyl-pipera 30thieno[3,2-d]pyrimidine;
2-0 H-Indo1-4-y1)-7 -methyl-6- (4-methyl-piper
-1-ylmethyl)-4-morpholin-4-ylthieno [3 ,2-d]pyrimidine;  WO
2007/122410PC1C/G132007/001.5.04 / 0 0 1 151 B enzy1- {1
42-(1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3
,2-d]pyrimidine-6-ylmethy1lpiperidth-4-y11-(2-methoxy-ethyl)-amine;
2-(6-Methoxy-1H-indo1-4-y1)-6-(4-methyl-piperazin-1-ylmethyl)-4-morphol
in-4-yl- thieno [3,2-d]pyrimidine; 51-(2-hydroxy- ethyl)-4-[2
(1H-indol-4-y1)-4-rnorpholin-4-yl-thieno [3,2-d]pyrimi dine-
6-ylmethylkpiperazin-2-one;
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-(4-thiazol-4-ylmethyl-piperazin-1
-ylmethyl)-thieno [3 ,2 -d]pyrimidine; 644-(1H-Imidazo
1-2-ylmethyp-piperazin-1-ylmethyl]H-indol-4-y1)-4-
10morpholin-4-yl-thieno [3 ,2-d]pyrimidine; 



2-(1H-Indo1-4-y-1)-4-morpholin-4-y1-6-(4-pyridin-2-ylmethyl-pipe dm-1
-ylmethyl)- thieno[3,2 -d]pyrimidine;
2-(11-1-Indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrimidin-2-yl-piperazin-1-ylme
thyl)- thieno[3,2-d]pyrimiffine; 15I
'42-(1H-Indo1-4-y1)-4-morpho1in-4-y1-thieno [3,2-cl]pyrimidin-6-ylmethyll-
[1,4 lbipiperidinyl;
2-(1H-indo1-4-y1)-644-(1-methy1-11-1-imidazo1-2-ylmethyl)-piperazin-1-y
lmethyll-4- morpholin-4-yl-thieno[3,2-dbyrimidine;
[2-(1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-cl]pyrimidin-6-ylmethyl]-(1-
20 methanesulphonyl-piperidin-4-y1)-methyl-amine; N- { 1
-[2-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno [3 ,2-c1] pyrimidin-6-ylmethylk
pyrrolidin-3 -y1 } -N-methyl-methanesulfonamide; {1- [2-(I
H-Indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]
pyrimidin-6-ylmethyl]pipericlin- 4-y1} -(2-methoxy-ethyl)-thiazol-2-ylmethyl-
amine; 25N-{ 142-(1 H-Indo14-y1)-4-morpholin-4-yl-thieno [3 ,2-cl] pyrimi
din-6-ylmethy1]- pyrrolidin-2-ylmethyll -N-methyl-methanesulfonanaide; 2
-(2-Methyl-III-hid 1-4-y1)-6-(4-methyl-piperazin- 1
-ylmethyl)4-morpholin-4-ylthieno[3,2-d]pyrimidine;
2-(6-Fluoro-1H-indo1-4-y1)-6-(4-methyl-piperazin-17ylmethyl)-4-morpholin
-4-yl- 30thieno[3,2-d]pyrimidine; 4- [6-(4-Methyl-piperazin-1
-ylinethyl)-4-morpholin-4-yl-thieno [3,2- d] pyritaidin-2-ylk
1H-indole-6-earbonitrile;  WO 2007/122410PCT/GB2007/001504 152 [2-(
1H-Indo1-4-y1)-4-morpholin-4-yhthieno[3,2-d]pyrimidin-6-ylmethyl]-(1-
methanesulfonyl-pyrrolidin-3-y1)-methy1-amine;
4-(4-Morpholin-4-y1-6-piperazin-1-ylMethyl-thieno[3,2-d]pyrimidin-2-y1)-1
H-indole6-sulfonic acid dimethylamide;
5446-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno
[3,2- dipyrimidin-2-y1]-1H-indole-6-sulfonic acid dimethylainide; 2-
{442-(6-Dimethylsulfamoy1-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]
pyriaddin-6-ylmethylkpiperazin-1-y1} -isobutyramide; 4-
{4-Morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethyl)-pip erazin-1-ylmethyl]-thi eno
[3,2- 10cl]pyrimidin-2-y1} -1H-indole-6-sulfonic acid dimethylamide;
4-Morpholin-4-y1-6-piperazin-1-ylmethy1-2-(6-trifluoromethy1-1H-indo14-y
1)- thieno[3,2-d]pyrimidine;
6-(4-Cyclopropylmethyl-piperazin-1-ylnaethyl)-4-morpholin-4-y1-2-(6-tiifluo
romethyl-1H-indo1-4-y1)-thieno[3,2-d]pyrimidine; 152-
(444-Morpholin-4-y1-2-(6-trifluoromethyl-1H-indol-4-y1)-thieno[3,2-d]pyri-
midin- 6-ylmethyl]-piperazin-1-y1}-isobutyramide;
4-Morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethyl)-pipern7in-1-ylmethyl]-2-(6-triflu
oromethyl-1H-indo1-4-y1)-ibieno[3,2-d]pyrirnidine;
4-Morpholin-4-y1-6-piperazin-1
-ylmerhyl-2-(2-trifluoromethyl-1H-indol-4-y1)- 20thieno[3,2-d]pyrimidine; 



2-
{444-Morpholin-4-y1-2-(2-trifluoromethy1-1H-indo1-4-y1)-thieno[3,2-d]pyri
midin6-ylmethylkpiperazin-l-y1}-isobutyramide;
6-(4-Cyclopropylmerhyl-piperazin-1-ylmethyl)-4-morpho1in-4-y1-2-(2-triflu
oromethy1-1H-indol-4-y1)-thieno[3,2-d]pyrimidine;
254-Morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-1-yhnethy1]-2-(2-t
ri- fluoromethyl-1H-indol-4-ye-thieno [3,2-d]pyrimidine;
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylm
ethylthieno[3,2-d]pyrimidine;
6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(6
-methanesulfony1-1H-indo1-4-y1)- 304-morpholin-4-y1 -thieno [3
,2-d]pyrimidine ; 2-
{4-[2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]py
rimidin6-ylniethylkpiperazin-1-y1}-isobutyramide;  WO
2007/122410PCT/GB2007/001504 153
2-(6-Methanesulfony1-1H-indo1-4-y1)-4-morpholin-4-y1-644-(2,2,2-trifluor
oerhyOpiperazin-1 -ylmethyli-thieno [3 ,2-d]pyrimidine ;
2-{442-(5-Fluoro-1H-indol 4 yl) 4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylrnethyll-piperazin-l-yll-isobutyramide; 2-(5-Fluoro-1H-indo1-4 yl)
4-raorpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-1-
ylmethyli-thieno[3,2-d]pyrimidine;
6-(4-Cyclopropylinethyl-piperazin-1-ylmethyl)-2-(5-fluoro-1H-indo1-4-y1)-4
- morpholist-4-yl-thieno[3,2-d]pyrimidine;
4-(4-Morpholin-4-y1-6-piperazin-1-ylmethyl-thieno[3,2-d]pyrimidin-2-y1)-1
H-indole- 106-carboxylic acid amide;
4-{644-(1-Carbamoy1-1-methyl-ethyl)-piperazin-1-ylmethy1]-4-morpholin-
4-ylthieno[3,2-d]pyrimidin-2-y1.1-1H-indole-6-carboxylic acid amide;
4-{4-Morpholin-4-y1-6-[4-(2,2,2-trifluoro-ethyl)-piperazin-l-y1methyl]-thieno
[3,2- d]pyrimidin-2-y11-1H-indole-6-carboxylic acid amide;
15446-(4-Cyclopropylmethyl-piperaziri-l-ylmethyl)-4-morpholin-4-yl-thieno[
3,2- d]pyrimidin-2-y11-1H-indole-6-carboxylic acid amide; 4-
{4-Morpholin-4- y1-6- [4-(2,2,2-trifluoro-ethyl)-piperazin-1-ylmethyl] -thieno
[3 ,2- d]pyrimidin-2-y1}-1H-indole-2-carbonitrile; 2-
{442-(2-Cyano-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
20ylmethyll-piperazin-1-y1}-isobutyrarnide;
44644-Cyclopropylmethyl-piperazin-1-y1methyl)-4-morpholin-4-yl-thieno[3
,2- d]pyrimidin-2-y1]-1H-indole-2-carbonitrile; 4-
{4-Morpholin-4-y1-644-(2,2,2-trifluoro-ethyl)-piperazin-l-ylmethylkthieno[3,
2- d]pyrimidin-2-y1} -1H-indole-6-earbonitrile;
25446-(4-Cyclopropylrnethyl-piperazin-1-y1methyl)-4-morpholin-4-yl-thien
o[3,2- d]pyrimidin-2-y1]-1H-indole-6-carbonitrile;
6-(4-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(6-fluoro-1H-indol-4-y1)-4-
ntorpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(6-Fluoro-1H-indol-4-y1)-4-morpholin-4-y1-6-[4:(2,2,2-trifluoro-ethyl)-pip
eraziri-1- 30yhnethyl] -Mien [3 ,2-d]pyrimi dine ;
2-(6-Fluoro-1H-indo14-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl-thieno
[3,2- d]pyrimidine;  WO 2007/122410PCT/GB2007/001504 154
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl-thien
o[3,2- ellpyrimidine; 



4-(4-Morpho1in-4-y1-6-piperazha-1-y1methy1-thieno[.3
,2-d]pyrimidin-2-y1)-1H-indole6-carboninile;
54-[6-(4-Isopropyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno[3,2-dby-ri
midin-2- y1]-1H-indole-6-carbonitrile;
2-(6-Methanesulfony1-1H-incio1-4-y1)-4-morpholin-4-y1-6-piperidin-1-ylm
ethylthieno [3,2-d]pyrimidine;
2-(6-Methanesulfony1-1H-indo1-4-y1)-644-(2-methoxy-ethyl)-piperidin-1-y
1methylk 104-morpholin-4-yl-thieno[3,2-d]pyrimidine;
4-16-[4-(2-Methoxy-ethyp-piperidin-1-ylmethyl] 4-morpholin-4-yl-thieno [3
,2- d]pyrimidin-2-y1) -1H-indole-6-carbonitrile; 4-
{644-(2-Methoxy-ethyl)-pip eri dinThylmethyll -4-morphohn-4-yl-thieno [3
,2- d]pyriraidin-2-y11-1H-indole-6-sulfonic acid dimethylarnide;
152-(6-Methanes? I fony1-1H-ind ol-4-y1)-4-morpholin-4
-y1-6-piperazin-1-ylmethyl- thieno [2,3-d]pyrinildine;
2-(5-Fluoro-1H-indo1-4-y1)-6-[4-(2-methoxy-ethyl)-piperidin-1-yhnethyl]-4-
morpholin-4-yl-thieno[3,2-d]pyrimidine;      4- {644-(2-Methoxy-ethyl)-pip
eri din-1-ylmethy11-4 -morph lin-4-yl-thieno [3 ,2-
20d]pyrimidin-2-y11-1H-indole-2-carbonitrile; 4-
[6-(4-Methyl-piperazin-1-ylmetby1)-4-morpholin-4-yl-thieno[3,2-cflpyrimidin
-2-y11- 1H-indole-6-carboxylic acid dimethylamide; 2- {4-
[2-(6-Cyano-1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimidin-6-
ylmethy1}-piperazin-1-y1 -isobutyramide; 252-
{442-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
-isobutyramide;
2-(6-Fluoro-1H-indo1-4-y1)-4-rriorpholin-4-y1-6-piperidin-1-y1methyl-thien
o [3,2- d]pyrimidine;
2-(6-Fluoro-1H-indo1-4-y1)-644-(2-methoxy-etly1)-piperidin-1-ylmethyl]-4-
30morpholin-4-yl-thieno[3,2-d]pyrimiciine;
4-(4-Morpholin-4-y1-6-piperidin-1-ylmethyl-thieno[3,2-d]pyrimidin-2-y1)-1H
-indole6-carbonitrile;  WO 2007/122410PCT/GB2007/001504 155
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl-thien
o[2,3- d]pyrimidine; 2-
{442-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylrnethyll-piperazin- 1 -yll -N-methyl-isobutyrarnide;
52-(6-Fluoro-1H-indo14-y1)-644-(2-rnethoxy-ethyl)-pipericlin-1-ylmethyl]-7
-methyl- 4-morpholin-4-yl-thieno[3,2-d]pyrimidine; 4- {
644-(2-Methoxy-ethyl)-piperidin- I
-ylmethy1]-7-methy1-4-morpholin-4-ylthieno[3,2-d]pyrimidin-2-y11-1H-indo
le-6-carbonitrile; 2-
{442-(6-Fluoro-1H-indo1-4-y1)-7-methy1-4-morpholin-4-yl-thieno[3
,2-d]pyrimidin- 106-ylmethylkpiperazin-1-y1}-isobutyramide;
2-(6-Methanesulfony1-1H-indo1-4-y1)-644-(2-methoxy-ethyl)-piperidin-1-yl
methyl]- 7-methyl-4-morpholin-4-yl4hieno[3,2-d]pyriroidine;
2-1442-(6-Cyano-1H-indol-4-y1)-7-methyl-4-morpholin-4-yl-thieno
[3,2-d]pyrimidin6-ylmethyll -piperazin-1-y1 -isobutyramide; 152-
{442-(6-Methanesulfony1-1H-indo1-4-y1)-7-methyl-4-morpholin-4-yl-thien
o [3,2- 



d]pyrimidin-6-ylmethyll-piperazin-1-y1) -isobutyramide; 2- {442-(1
H-Indo1-4-y1)-4-morpholin-4-yl-tbieno[3,2 -d]pyrimidin-6-ylmethylk
piperazin-1-y11-2-methy1-1-pyrrolidin- I -yl-propan-1 -one;
Cyclopropy1methy1- {1-[2-(1H-indo1-4-y1)-4-morphobn-4-yl-thieno[3
,2-dlpyrimidin206-ylmethyl]-piperidin-4-y1)-(2-methoxy-ethyl)-amine; 2-0
H-Indo1-4-y1)-6-(4-isopropyl-piperazin-1-ylmethyl)-4-morpholin4y1-thieno
[3,2- d]pyrimidine ;
2-(1H-Indo1-4-y1)-6-(4-isopropyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-th
ieno[2,3- d]pyrirnidine; 256- [4-(2-Methoxy-ethyl)-piperidin-1 -ylmethyl]
-4-morpholin-4-y1-2-(6-trifluoromethyl- 1H-indo1-4-y1)-thieno
[3,2-d]pyrimiciine;
2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-piperazin-1-ylmethyl-thieno[2,3-d]p
yrimidine;
4-Morpholin-4-y1-6-piperazin-1-ylmethy1-2-(6-trifluoromethyl-1H-indol-4-y
1)- thieno[2,3-d]pyrimidine; 302-1442-(1 H-Lndo1-4-y1)-4-morpholin-4-yl-
'eno [2,3 -cl]pyr idin-6-ylinethyli- piperazin-1-yll -ethanol;
416-(4-Isopropyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno[2,3-d]pyrim
id* -2- y1]-1H-indole-6-carbonitrile;  WO
2007/122410PCT/G82007/001504 156 4-(4-Morpholin-4-y1-6-piperazin- 1
-ylmethyl-thienopyrimidin-2-y1)-1H-indole- 6-carbonitrile;
4-(4-Moipholin-4-y1-6-piperidin -ylmethyl-thi  eno [3 ,2-dipyrimi
6-carboxylic acidacid amide;
54-(4-Morpholin-4-y1-6-piperidin-1-y1methyl-fhi  eno [3 ,2-d]pyrimi
din-2-y1)-1H-indo le- 6-sulfonic acid dimethylamide; 4- {
644-(2-Methoxy-ethyl)-piperidin-1-ylmethy11-4-morpho -4-yl-thieno [3,2-
cl]pyrimidin-2-y1) -1H-indole-6-carboxylic acid amide;
4-(4-Morpholin-4-y1-6-piperazin- 1 -y1methyl-thieno
[2,3-d]pyrimidin-2-y1)-1H-indol e- 106-suLfonic acid dimethylamide;
4-(4-Morpholin-4-y1-6-piperazin-l-ylmethyl-thieno[2,3-d)pyrimidin-2-y1)-1H
-indole6-carboxylic acid amide, 2- (4-
[2-(6-Methanesu1fonyl-1H-indol-4-y1)-4-morpholin-4-yl-thieno
[3,2-d]pyrimidin6-ylmethylkpiperazin-1-y1 -N-methyl-isobutyramide;
152-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperidin-l-ylmethyl-thie
no [3,2- d]pyrimidine; 4-(4-Morpholin-4-y1-6-piperidin-l-y1methyl-thieno [3
,2-d]pyrimidin-2-y1)-1H-indole2-carbonitrile;      4- {
614-(2-Hydroxy-ethyl)-piperazin-1-ylmethyl]-4-rnorpho lin-4-yl-thieno [3,2-
20cl]pyrimidiri-2-y1 -1H-indole-6-carbonitrile; 2-
{412-(6-Methanesulfony1-1H-indo1-4-y1)-4- o holin-4-yleno[3,2-d]pyrimid
n6-ylmethylkpiperazin-1-y1) -ethanol; 4- { 6-
[4-(2-Hydroxy-1,1-dimethyl-ethyl)-piperazin-1 -ylmethy1]-4-morphol
in-4-ylthieno [3,2-d]pyrimidin-2-y11-1H-indole-6-carbonitrile; 252- {4-
[2-(6-Fluoro-1H-indo1-4-y1)-4-morpho[3,2-cl]pyrimidin-6- 



ylmethylkpiperazin-l-y1} -2-methyl-propan-1-01;
4-Morpholin-4-y1-6-piperidin-1-ylmethy1-2-(2-trifluoromethy1-1H-indol-4-y
1)- thieno [3 ,2-d]pyrimidine;
6-14-(2-Methoxy-ethyl)-piperidin-1-ylmethyl]-4-morpholin-4-y1-2-(2-trifluor
omethy1- 301H-indo1-4-y1)-thieno ,2-d]pyrirnidine;
4-Morpholin-4-y1-6-piperazin-1-ylmethy1-2-(2-trifluoromethyl-1H-indol-4-y
1)- thieno [2,3-d]pyrimidine;  WO 2007/122410PCT/GB2007/001504 157
4-Morpholin-4-y1-6-piperidin-1-ylinethy1-2-(6-trifluoromethy1-1H-indo1-4-y
1)- thieno[3,2-d]pyrimiciine;.
2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-piperazin-l-ylmethyl-thi
eno [2,3- cl]pyrimidine; 54-(4-Morpholin-4-y1-6-piperazin- 1
-y1methyl-tbieno [2,3-d]pyrimidin-2-y1)-1H-indol e- 2-carbonitrile;
4-(4-Morpholin-4-y1-6-piperazin-1-ylmethyl-thieno[2,3-d]pyrimidin-2-y1)-1
H-indole2-carboxylic acid amide;
1-Butoxy-3-{442-(1H-indo1-4-y1)-4-morpholin-4 yl-thieno
[3,2-d]pyrimidin-6- 10ylmethyll-piperazin-1-y1}-propan-2-ol;
6-(cis-3,5-Dimethyl-piperazin-1-ylmethyl)-2-(6-fluoro-1H-indo1-4-y0-4-mor
pholin-4- 31-thieno[3,2-dbyrimichne;
(142-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethyl]-pyrrolidin-3-y11 -dimethyl-amine;
152-(6-Fluoro-1H-indo1-4-y1)-6-(3-methyl-pipera7in-1-ylinethyl)-4-morphol
in-4-y1- thieno[3,2-d]pyrimidine; 1-
[2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimi d
in-6-ylmethylk piperidin-4-ylam in  e,
2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-6-(4-pyrrolidin4-yl-piperidin-
1- 20ylmethyl)-thieno[3,2-d]pyrirnidine;
(1-[2-(5-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylmethy1]-piperidin-4-y1}-dimethyl-amine; {
1-[2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimiciin-6-
ylmethyl] -piperidin-4-y11-dimethyl-amine ; 252- (4-
[2-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimidin-6-
ylmethylkpiperazin-1-y1I-N,N-dimethyl-isobutyramide;
{142-(6-Fluoro-1H-indo1-4-y1)-4-morpholin-4-y1-thi  eno [3,2-dip
yrimidin-6- ylmethylkpiperidin-3-y1) -dimethyl-amine;
2-(6-Fluoro-1H-indo1-4-y1)-64(8)-3-isopropyl-piperazin-1-ylmethyl)-4-mor
pholin-4- 30yl-thieno[3,2-d]pyrimidine;
2-(1H-Indo1-4-y1)-644-(2-methoxy-ethyl)-piperazin-1-ylmethyll-4-morpholi
n-4-ylthieno[3,2-d]pyrimidine;  WO 2007/122410PCT/GB20071001504
158  3- { 442-(1H-Indo1-4-y1)-4-morpholin4-yl-thieno[3
,2-d]pyriraidin-6-ylmethylipiperazin-1-y1} -propan-1-ol; _ 



3- {442-(1H-Indo1-4-y1)-4-raorpholin-4-yl-thieno
[3,2-d]pyrimidin-6-ylmethyl] - piperazin-1-yll -propionitrile; 52-
{4-[2-(1H-Indo1-4-y1)-4-raorpholin-4-yl-thieno [3 ,2-d]pyrimi
din-6-ylmethy1]- piperazin-1-y1} -acetamide; 1-
{442-(1H-Indo1-4-y1)-4-morpho[3,2-d]pyrimidin-6-ylmethylk piperazin-l-y1}
-propan-2-ol; 3- {442-(1H-Indo1-4-y1)-4-morpholin-4-yl-thieno [3
,2-d]pyrimidin-6-ylrnethylk 10piperazin-1-y1} -propionamide;
6-(4-Cyclobutylmethyl-piperazin-1-ylmethyl)-2-(1H-Indol-4-y1)-4-morpholin
-4-y1- thieno[3,2-61]pyrimidine; . N-Cyclopropy1-2- {4-
[2-(1H-indo1-4-y1)-4-morpholin-4-yl-thieno [3,2-d]pyrimi din-6-
ylmethyli-piperazin-1-y1 } -acetamide,
15644-(2,6-Dichloro-pyridin-4-Amethyl)-piperazin-1-ylmethyli-2-(1H-indol-
4-y1)-4- morpholin-4-yl-thieno[3,2-d]pyrimidine;
2-(1H-Indo1-4-y1)-4-morpholba-4-y1-6-(4-propyl-piperazin-1-ylmethyp-thie
no [3,2- d]pyrimidine; 1- { 442-(1 H-Indo1-4-y1)-4-morpholin-4-yl-thieno [3
,2-d]pyrimidin-6-ylmethyli 20pip erazin-1-yll -3,3 -dirnethyl-butan-2-one;
2-(1H-Indo1-4-y1)-6-(4-isobutyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thie
no [3,2- d]pyrimidine; 24442-(I
H-Indo1-4-y1)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethy1]-
piperazin- 1 -y1} -ethylamine;
25Diethyl-(2-{442-(1H-indo1-4-y1)-4-morpholin-4-y1-thieno[3,2-d]pyrimidin
-6- ylmethylkpiperazin-1-y1} -ethyl)-amine;
6-(4-Ethyl-piperazin-1-ylmethyl)-2-(1H-indol-4-y1)-4-morpholin-4-yl-thieno
[3,2- d]pyrimidine;
2-(1H-Indo1-4-y1)-6-(4-methyl-piperidin-l-ylmethyl)-4-morpholin-4-y1-thien
o P ,2- 30dipyrirnidine; 2-(1H-Indo1-4-y1)-6-(3-methyl-piperidin-
-ylmethyl)-4-morpholin-4-yl-thieno [3,2- d]pyrimidine;  WO
2007/122410PCT/GB2007/001504 159
6-(3,5-Dimethyl-piperidin-1-ylmethyl)-2-(1H-indo1-4-y1)-4-morpholiu-4-ylth
ieno [3,2-d]pyrimi cline;
6-(2-Ethyl-piperidin-1-y1methyl)-2-(1H-indol-4-y1)-4-morpholin-4-yl-thieno
[3 ,2- ellpyrimidine; 5{142-(I H-Indo1-4-y1)-4-morpholin-4-yl-thieno
[3,2-d]pyrimidin-6-y1methyl] - piperidin-3-y1} -methanol;
2-(1H-Indol-4-y1)-6-(2-methyl-pipertdin-1-ylmethyl)-4-morpholin-4-yhthien
o [3,2- d]pyrimirli ne; 



2-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-[4-(3-piperidin-1 -yl-propy1)-pip
erazin-1- 10ylmethyl]-tbieno [3,2-d]pyrimidine ;    H-Indo1-4-y1)-4-morphol
in-4-y1-6-(4-pyriciin-2-ylmethyl-piperazin-1-y1methyl)-
thieno[3,2-dbyrimicline;   (4[2-(1H-Indol-4-y1)-4-morpholin-4-yl-thieno [3
,2-d]pyriaddin-6-ylm  ethy1]- piperazin-l-y11-butyronitrile;
152-(1H-Indo1-4-y1)-4-morpholin-4-y1-6-piperidin-1-ylmethyl-thieno[3,2-d]
pyrimidine;
241H-Indo1-4-y1)-6-(2-methyl-pyrrolidin-l-ylmethyl)-4-morpholin-4-yl-thi
eno [3,2- dlpyrirnidine; 2-(1H-Indo1-4-y1) 4-morpholin-4-y1-6-(4-pyridin-2
-yl-piperazinThylmethyl). thieno[3,2-d]pyrimi  dine; 20{142-(1
H-Indo1-4-y1)-4-morpho[3,2-d]pyrimidin-6-ylmethylk pyrrolidin-3-y1)
-methanol;    H-Indo1-4-y1)-6- {4-[2-(1-niethyl-p yrrolidin-2-y1)-ethyl]-pip
erazin-1-ylm ethy11-4- morpholin-4-yl-thieno [3 ,2-d]pyrimidine;
2-(1H-Indo1-4-y1)-4-morpbolin-4-y1-6-
[4-(2-piperidin-1-y1-ethyl)-piperazin-1-
25yhnethyl]-thieno[3,2-d]pyrinudine; 2-(1H-Indo1-4-y 1) -4-morpho
lin-4-y1-644-(2-pyrroerazin-1- ylmethylkthieno [3,2-djpyrintidine;
644-Cyclopropylmethyl-piperazin-1-ylmethyl)-2-(11/-indol-4-y1)-4-rnorpholi
n-4-ylthieno [3 ,2-d]pyrimidine;
306-(cis-3,5-Dimethyl-piperazin-1-y1methy1)-2-(1H-indo1-4-y1)-4-morphol
in-4-yl- thieno[3,2-d]pyrimidine;
6-(cis-3,5-Dimethyhpiperazin-1-ylmethyl)-2-(5-fluoro-11-1-indol-4-y1)-4-m
orpholin-4- yl-thieno[3,2-d]pyrimidine;  WO
2007/122410PCT/GB2007/001504 160
{1-[2-(6-Fluoro-1H-indo1-4-yl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-
ylrnethyll-piperidin-4-y1}-rnethyl-amine; and
2-(6-Fluoro-1H-indo1-4-y1)-64R)-3-isopropyl-piperazin-1-ylmethyl)-4-morp
holin4- yl-thieno[3,2-d]pyrimidine; 5and the pharmaceutically acceptable
salts thereof. 7.A process for producing a compound as defined in claim 1,
which process comprises treating a compound of formula (Ma or (Mb): 10
0    wherein X, R2 and R3 are as defined in claim 1, with an amine of
formula NHR4R5 in     which R4 and R5 are as defined in claim 1, in the
presence of a suitable reducing 15agent. 8.A process according to claim 7
which further comprises producing the compound of formula (Ilia) or (IIIb)
by treating a compound of formula (Ea) or (Jib): 0 



WO 2007/122410PCT/GB2007/001504 161 the two groups OR15 form,
together with the boron atom to which they are attached, a pinacolato
boronate ester group, in the presence of a Pd catalyst.    9. A process for
producing a compound as defined in claim 1, which process 5 comprises
treating a compound of formula (IVa) or (IVb): 0 (IVa)(IVb) N NN NCI CI
wherein R2, R4 and R5 are as defined in claim 1, with a boronic acid or
ester thereof of formula R313(0R15)2 in which R3 is as defined in claim 1
and each R15 is H or C1- 10 C6 alkyl or the two groups OR15 form,
together with the boron atom to which they are attached, a pinacolato
boronate ester group, in the presence of a Pd catalyst.    10. A process
according to claim 9 which further comprises producing the compound of
formula (IVa) or (IVb) by treating a compound of foiinula (Ha) or (Ilb): 0
wherein R2 is as defined in claim 1, with an amine of formula NHR4R5 in
which R4 and R5 are as defined in claim 1, in the presence of a suitable
reducing agent. 2011.A process for producing a pharmaceutically
acceptable salt as defined in claim 1, which process comprises treating a
thienopyrimidine of formula (Ia) or (Ib):  WO
2007/122410PCT/GB2007/001504 162 0    wherein RI, R2, and R3 are as
defined in claim 1, with a suitable acid in a suitable solvent. 5 



12. A process according to claim 11, wherein the acid is selected from
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulphuric acid, nitric
acid, phosphoric acid, niethanesulfonic acid, benzenesulphonic acid,
formic acid, acetic acid, trifluoroacetic acid, propionic acid, oxalic acid,
malonic acid, succinic acid, 10fumaric acid, maleic acid, lactic acid, malic
acid, tartaric acid, citric acid, ethanesulfonic acid, aspartic acid and
glutamic acid    13. A process according to claim 11 or 12, wherein the
acid is selected from methanesulphonic acid, benzenesulphonic acid,
hydrochloric acid, phosphoric acid 15and sulphuric acid.  14. 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 6. 20  15. A composition according to
claim 4 which is formulated for oral administration.      16. A compound as
defined in claim 1 for use in a/method of treatment of the 25 human or
animal body by therapy.  -163- for treating a disease or disorder arising
from abnormal cell growth, function or behaviour. 18. Use according to
claim 17, wherein the abnormal cell growth, function or 5behaviour is
associated with PI3 kinase. 19. Use according to claim 18 wherein the
P13 kinase is p110 delta. 20. Use according to claim 17, 18 or 19 wherein
the disease or disorder is selected 10from immune disorders,
cardiovascular disease, viral infection, inflanunation,
metabolism/endocrine disorders and neurological disorders. 21. A process
for producing a pharmaceutical composition which process 15comprises
combining a compound as defined in claim 1 with a pharmaceutically
acceptable carrier. 22. A kit for treating a P13K-mediated condition,
comprising: (a) a first pharmaceutical composition comprising a compound
as defined 20in claim 1; and (b) instructions for use.  -164-  23. A kit
according to claim 22, further comprising a second pharmaceutical
composition, wherein the second pharmaceutical composition comprises a
second compound having activity in the treatment of immune disorders,
cardiovascular 5disease, viral infection, inflammation,
metabolism/endocrine disorders or neurological disorders,    24. A kit
according to claim 23 further comprising instructions for the
co-administration of said first and second pharmaceutical compositions,
the co-10administration being separate, simultaneous or sequential. 



25. A kit according to claim 23 or 24, wherein said first and second
pharmaceutical compositions are contained in separate containers.
1526.A kit according to claim 23 or 24, wherein said first and second
pharmaceutical compositions are contained in the same container. 27.A
product comprising (a)a compound as defined in claim 1; and 20(b)a
compound having having activity in the treatment of immune disorders,
cardiovascular disease, viral infection, inflammation,
metabolism/endocrine disorders or neurological disorders for
co-administration in the prophylactic or therapeutic treatment of immune
disorders, cardiovascular disease, viral infection, inflammation,
metabolism/endocrine 25disorders or neurological disorders, the
co-administration being separate, simultaneous or sequential. 








