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THE | NVENTI ON The invention had the object of finding novel conpounds and/or
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The present invention relates to conpounds and the use of conpounds in

whi ch the inhibition, regulation and/or nodul ati on of kinase signal trans-
duction, in particular tyrosine kinase and/or serine/threonine kinase signal
transduction, plays a role, furthernore to pharmaceutical conpositions

which conprise these conpoundsys¥6f fifendsytimfdiplest he conpounds for the
treatnent of tyrosine kinase-induced di seases. Specifically, the present

i nvention relates to conpounds and the use of conpounds which inhibit,
regul ate and/ or nodul ate tyrosine kinase signal transduction, to
conpositions which conprise these conpounds, and to nethods for the use

t hereof for ase-induced di seases and
condi t isons, mkmqmggﬂé@? wc%@? tumour formation, growth and

propagation, arteriosclerosis, ocular dlseases such as age- induced nmacul ar

degener at i on, THeAVEhtiEH haewasfé@t @Hmhg mvér@brﬁpamds andzbehboapat hy,
inflammatory diseases, arthritis, thronmbosis, fibrosis, glone-

rul onephriti msese:imdwndsdnavm vaiaaiolearropertnesstrepmlcular\tmﬁm\arh@al i ng,
transpl ant rejection, %E‘i’ta olic di;sor ers and di seases of the inmune sys-

tem also autGNrRRMELHIdR. peeparation of medicAmentSes and di seases of t he

bl ood vgssels, including instability and perneability, and the like, in mm
mal s. Tyrosine kinases are a class of enzynes with at | east 400 nenbers

whi ch The present invention relates to compounds and the use of compounds in
C' which the inhibition, regulation and/or modulation of kinase signal trans-
duction, in particular tyrosine kinase and/or serine/threcnine kinase signal
15 transduction, plays a role, furthermore to pharmaceutical compositions
which comprise these compounds, and to the use of the compounds for

the treatment of tyrosine kinase-induced diseases.

20 Specifically, the present invention relates to compounds and the use of
compounds which inhibit, regutate and/or modulate tyrosine kinase signal
transduction, to compositions which comprise these compounds, and to
methods for the use thereof for the treatment of tyrosine kinase-induced
diseases and conditions, such as angiogenesis, cancer, tumour formation,
C 25 growth and propagation, arteriosclerosis, ocular diseases, such as age-
induced macular degeneration, choroidal neovascularisation and diabetic
retinopathy, inflammatory diseases, arthritis, thrombosis, fibrosis, glome-
rulonephritis, neurodegeneration, psoriasis, restenosis, wound healing,
30 transplant rejection, metabolic disorders and diseases of the immune sys-
tem, also autoimmune diseases, cirrhosis, diabetes and diseases of the
blood vessels, including instability and permeability, and the like, in mam-
mals.
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Tyrosine kinases are a class of enzymes with at least 400 members which



WD 2005/ 047292 PCT/ EP2004/011551 -2 5 10 C 15 20 25 30 35 catal yse the
transfer of the term nal phosphate of adenosine triphosphate
(gamma- phosphate) to tyrosine residues in protein substrates. It is thought

that tyrosine kinases, through substrate phosphorylatio ci al
role in si"ﬁ‘héqos’f)‘f?&?\’sduction for a nunber of cellular fuﬂ’&‘?@ .%Afgtsﬁough t he

preci se nmechani sns of signal transducti-éh-are still unclear, tyrosine
ki nases have been shown to be inportant contributing factors in cell prolif-
eration, carcinogenesis and cell differentiation. Tyrosine kinases can be

categorised as receptor-type tyrosine kinases or non-receptor-type tyrosine
ki nases. Rec&gtalyse thetransfes phthedprraingt phasrehate of adepasiap tiiphesyitstei on, a

t ransmenbr an rtion i e = ol | l.ep .

non- recept or (e9me-GPedi el dsBe festadks Rty Snstdles tis toughit o

revi ews by Sghhtagrisitiekinadss tHrddgrpéubstﬂﬁwbﬁasaao@%ﬁ%[a@@e@kiaand 1-20
(1992)) Receptor-type tyrosine kinases consist of a multiplicity of

t r ansmenbr aneoleriecignal transdubtiah forer mumber of cajiutad fuactions. tlthotighdhe about 20
differént sub- fanmilies of r

eceptor-t tyrosi n$, ki nases, have been
i]gentified. (ORECiEg mechaniing P asea'stﬁe%%ei‘aqhyn ae s 'ﬂi“@&%ﬁ! WISH@ hi s subfanily
: : : o . . UB. EGF
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tyrosine ki nagagon cartifogbhedis aRdvelihfidentiaém.ch includes INS-R 1 G- 1R and

| R-R. The PDGF subfamly includes the PDG--a and -R receptors, CSFIR c-Kit
and FLK-11. Tymosigdikinases candvecategorisedios receptor-typehiycosice kitiases aof t he

e, e e B 5 P e e, BBl e o T o P
famlies are gn extracellular portion, a transmembrane portion and an intracellular por-
C' tion, while non-receptor-type tyrosine kinases are exclusively intracellular
(see reviews by Schlessinger and Ullrich, Neuron 9, 383-391 (1992) and
15 120 (1992)).
Receptor-type tyrosine kinases consist of a multiplicity of transmembrane
receptors with different biological activity. Thus, about 20 different sub-
families of receptor-type tyrosine kinases have been identified. One tyro-
20 sine kinase subfamily, known as the HER subfamily, consists of EGFR,
HERZ2, HER3 and HERA4. Ligands from this subfamily of receptors include
epithelial growth factor, TGF-a, amphiregulin, HB-EGF, betaceliulin and
heregulin. Another subfamily of these receptor-type tyrosine kinases is the
C 25 insulin subfamily, which includes INS-R, IGF-IR and IR-R. The PDGF
subfamily includes the PDGF-a and B receptors, CSFIR, c-kit and FLK-I.
In addition, there is the FLK family, which consists of the kinase insert do-
main receptor (KDR), foetal liver kinase-1 (FLK-1), foetal liver kinase-4
(FLK-4) and fms tyrosine kinase-1 (fit-1). The PDGF and FLK families are

%0 usually discussed together due to the similarities between the two groups.
For a detailed discussion of receptar-type tyrosine kinases, see the paper
by Plowman et al., DN & P 7(6):334-339, 1994, which is hereby

. incorporated by way of reference.

The RTKs (receptor-type tyrosine kinases) also inciude TIE2 and its
ligands angiopoietin 1 and 2. More and more homologues of these ligands



usual | y discussed together due to the simlarities between the two groups.
For a detailed discussion of receptor-type tyrosi ne ki nases, see the paper
by Plowman at al., DN & P 7(6):334-339, 1994, which is hereby incorporated
by way of WQRMSE4BE2 The RTKs (receptor-type tyrosine kiBCGISERP0O4NIET1| ncl ude
TIE2 and its |igands angiopoietin 1 and32. Mre and nore honol ogues of

t hese |igands WO 26061047292 PCT/ EP2004/011551 -3 5 10 15 20 25 30 35 have
now been found, the action of which has not yet been denonstrated clearly
in detail. TIEL is known as a honol ogue of TIE2. The TIE RTKs are expressed
sel ectivel y dmavenmrdat beémn fdurek: ithe astion af ehiohitds/eot yet heepciemernsstrdted

angi ogenesi s and maturing_of the blood vessels. They may consequently be a
val uabl e ai melgatlysardstali HE? is kngnaassa fogolegyue Qfazéﬂ- J}'esvgtﬁ aidfei n

t hol oai : . I . _ il ¢
pat ol 0915 pHlsEh SRRl 5 b AF Y Y Bk FGRRAT e on ©°
l'arisation MangidgenedR dnd Aat@img ofih® Biebd I8bsME. Tﬁé@ﬁl#%nsggﬁéﬁlw\ce i's
made t ® revi ew papers on angi ogenesis, tunmour devel opmeént and ki nase

si gnal transdca valuable @m,Bn gagticutarn i diseagas odihexuascalarmystem andpnobl asr

Res 14, S1 1-S]5, F. B | i t . ILBS 22, 251 _-256,(1997). G, K B &
Lo Ben; anPRtRRIpaies Aot Hessels Bl utliseR A e eniaiRner A AAioR ong o -

Nat ure 411, - : ' st. 110,
1616- 1617 (z3’3%5'“%”(%@%ﬁ‘??@@g@ﬁ“@@@@%@?@ Hf’?ﬁ%&ﬁz, 933- 941
(2003) Exanpliggsatforkinapsiso bdiabidigatsie dimdbr hatwe compautydd) Retetariedd i n

cancer 1g herapy are given in LK Shawer et al. Cancer Call 1, 117-123(2002)
and D. Fabbraade O reuisw papetshely angiogenssise Mmayy; develppmen andbkisase & Devel -

signal transduction by
C G. Breier Placenta (2000) 21, Suppl A, Trophoblasr Res 14, $11-815
F. Bussolino et al. TIBS 22, 251 -256 (1997)
15 G. Bergers & L.E. Benjamin Nature Rev Cancer 3, 401-410
P. Blume-Jensen & . Hunter Nature 411, 355-365 (2001)
M. Ramsauer & P. D"Amore J. Clin. INvest. 110, 1615-1617 (2002)
S. Tsigkos et al. Expert Opin. Investig. Drugs 12, 933-941 (2003)
20
Examples of kinase inhibitors which have already been tested in cancer
therapy are given in L.K. Shawyer et al. Cancer Cell 1, 117-123(2002) and
D. Fabbro & C. Garcia-Echeverria Current Opin. Drug Discovery & Devel-
C 25 opment 5, 701-712 (2002).

Non-receptor-type tyrosine kinases likewise consist of a multiplicity of sub-
families, including Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack,
and LIMK. Each of these subfamilies is further sub-divided into different

%0 receptors. For example, the Src subfamily is one of the largest subfamilies.
It includes Src, Yes, Fyn, Lyn, Lck, Bik, Heck, Fgr and Yrk. The Src sub-
family of enzymes has been linked to oncogenesis. For a more detailed
discussion of non-receptor-type tyrosine kinases, see the pare by Bolen

35

Oncogene, 8:2025-2031 {1993}, which is hereby incorporated by way of

reference.



opnent 5, 701-712 (2002). Non-receptor-type tyrosine kinases |ikew se
consist of a multiplicity of sub- famlies, including Src, Frk, Btk, Csk,
Abl , Zap70, Fes/Fps, Fak, Jak, Ack, and LIMK Each of these subfamlies is
further sWOMOGMFE i nto different receptors. For exanfCd/ER2H/031551
subfamly is one of the |argest subfam.lges. It includes Src, Yes, Fyn,
Lyn, Lck, Blk, Hck, Fgr and Yrk. The Src sub- famly of enzynes has been

| i nked to oncogenesis. For a nore detailed discussion of non-receptor-type
tyrosi ne ki nases, see the pare by Bolen Oncogene, 8:2025-2031 (1993), which
i s hereby i nButhpoecdptor-typevtgsosirie kinates and mon@e2eptorayre H2o8iae/ EP2004/ 011551
-4 Both receptor type tyrosine kinases and non- receptor type tyrosine
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and the gro%bngg@tors binding to them play a roI e i n angi ogenesi s,
al though some’ may pronote angi ogenesis indirectly (Mistonen and Ali t al o, J.
Cell Biol. 1@%581969@983pomd5hat vcamusfrechpw-tymwoanewmawaoéuth@ ki nases

Is foetal 10 liver k* ién‘% g? o referred,.to as FLK-1 %ﬁw upen anal ogue
of FLK-1 is Sfowilfac Ihg &0 fhefpRipy a70lg N ANFHGOPReLIS: NIYeR SAMe ch i s
I k f
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version of tHi29:83589801995. Omecﬁlthes@mpwtﬂypd t%lr(eﬂaha's@élsfoetalal

Oncogeng 8(1):11-15, 1993). VEGF a KDR are a |igand-receptor pair V\/m ch
plays a vitalliveokiaase 1 piso r@f@ﬁ-'dmas FM—bfT%Bema@rar@l@@m@ FeK-t® | s and
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essive aCtv'a%b@lﬁr@ﬁth%%ﬁéi é’étl ﬁ*ﬁé’c‘:tbﬁife Kt BrVEGFGM(‘:{E@)ut VEGF
actually consists of a fam| I gands ags urn ano Amore, Cytokine &

G owt h Fact omimds/ VEGF \mtlammaﬁmntg%mﬂg)me\rmmm)uemw béthrs pgceptdn nity
mb t i ki DR and th | at t i
s D sl hess chfled NYK (Oelrichs @t 31, Oncogane B(f).{£18! f6ed)™ YT os! ne
VEGF and KDR are a ligand-receptor pair which plays a vital role in the

proliferation of vascular endothelial celis and the formation and sprouting
of blood vessels, referred to as vasculogenesis and angiogenesis respec-
20 tively.
Angiogenesis is characterised by excessive activity of vascular endothelial
growth factor (VEGF). VEGF actually consists of a family of ligands
(Klagsburn and D'Amore, Cytokine & Growth Factor Reviews 7:259-270,
C 25 1996). VEGF binds the high affinity membrane-spanning tyrosine kinase
receptor KBR and the related fms tyrosine kinase-1, also known as Flt-1 or
vascular endothelial cell growth factor receptor 1 (VEGFR-1). Cell culture
and gene knockout experiments indicate that each receptor contributes to

different aspects of angiogenesis. KDR mediates the mitogenic function of

%0 VEGF, whereas Fit-1 appears to modulate non-mitogenic functions, such
as those associated with cellular adhesion. Inhibiting KDR thus modulates
the level of mitogenic VEGF activity. In fact, tumour growth has been
shown to be susceptible to the antiangiogenic effect of VEGF receptor

35

antagonists (Kim et al., Nature 362, pp. 841- 844, 1993).



vascul ar endothelial cell gromh factor receptor 1 (VEGFR-1). Cell culture
and gene knockout experinents indicate that each receptor contributes to 30
di fferent aspects of angi ogenesis. KDR nediates the mtaogenic function of
VEGF, V\hemgmﬁfﬂ‘miz appears to nodul ate non-mitogenic f@%‘gﬁ%m“,’“l%{?&h as

t hose associated with cellular adhesion.54nhibiting KDR thus nodul ates the
| evel of mtogenic VEGF activity. In fact, tunour growh has been shown to
be susceptible to the antiangi ogenic effect of VEG- receptor 35 antagonists
(Kimet al., Nature 362, pp. 841- 844, 1993). WD 20051047292 .
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and |ung car SOHEHHMOURT caa thrrefaraded dayith tyspsine inasedpiibitoresinceung

aetivation otk bl ERepRoU s Hiiaalhes 8 he it ifor REBIEHT VRS, "
observed- Thegss éfé‘ﬁé@éséaﬂfkd@@pmﬂﬂf icwtRTPhdde SHIRPRIME@EGhNoMa.
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retinopathy, dpnfdiithe pRevention and treatment of proliferative diseases caused by
these enzymes.
The angiogenic activity of VEGF is not limited to tumours. VEGF accounts

20 for the angiogenic activity produced in or near the retina in diabetic retino-

pathy. This vascular growth in the retina leads to visual degeneration cul-
minating in blindness. Ocular VEGF mRNA and protein levels are elevated
by conditions such as retinal vein occlusion in primates and decreased

c 25 p0O, level in mice that lead to neovascularisation. Intraocular injections of
anti-VEGF monoclonal antibodies or VEGF receptor immunofusions inhibit
ocular neovascularisation in both primate and rodent models. Irrespective
of the cause of induction of VEGF in human diabetic retinopathy, inhibition
of ocular VEGF is suitable for treating this disease.

%0 Expression of VEGF is also significantly increased in hypoxic regions of
animal and human tumours adjacent to areas of necrosis. In addition,
VEGF is upregulated by the expression of the oncogenes ras, raf, src and
p53 mutants (all of which are important in combating cancer). Anti-VEGF
35

monoclonal antibodies inhibit the growth of human tumours in nude mice.

Although the same tumour cells continue to express VEGF in culture, the



30 of ocular VEGF is suitable for treating this di sease. Expression of VEGF
Is al so significantly I ncreased in hypoxic regions of aninmal and human

tumours adjacent to areas of necrosis. In addition, ated by
t he expre Q%?ﬂs’@'fn%zhe oncogenes ras, raf, src and p53 %Fﬂﬁ’lz'ﬁﬁ&é&g of whi ch

are inportant in conbating cancer). Ant&-EG- 35 nonocl onal anti bodies

i nhibit the growth of human tunours in nude mce. Although the sane turnour
cells continue to express VEGF in culture, the W 2005/ 047292
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producéOdete | Taken
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| ogenesi s, and these receptors
the growth of a transplantable glioblastoma in mice, presumabily by the
dominant negative mechanism of heterodimer formation with membrane-

15 spanning endothelial cell VEGF receptors. Embryonic stem cells, which
normally grow as solid tumours in nude mice, do not produce detectable
tumours if both VEGF alleles are knocked out. Taken together, these data
indicate the role of VEGF in the growth of solid tumours. Inhibition of of

20 KDR or Fit-1 is involved in pathological angiogenesis, and these receptors
are suitable for the treatment of diseases in which angiocgenesis is part of
the overall pathology, for example inflammation, diabetic retinal
vascularisation, as well as various forms of cancer, since tumour growth is

C 25 known to be dependent on angiogenesis (Weidner et al., N. Engl. J. Med.,

324, pp. 1-8, 1991).

Angiopoietin 1 (Ang1), a ligand for the endothelium-specific receptor-type
tyrosine kinase TIE-2, is a novel angiogenic factor (Davis et al, Cell, 1996,

0 87:1161-1169; Partanen et al, Mol. Cell Biol., 12:1698-1707 (1992); US
Patent No. 5,521,073, 5,879,672, 5,877,020, and 6,030,831). The acronym
TIE stands for “tyrosine kinase with Ig and EGF homology domains”. TIE is
used for the identification of a class of receptor-type tyrosine kinases

35

which are expressed exclusively in vascular endothelial cells and early

haemopoietic cells. TIE receptor kinases are typically characterised by the



are suitable for the treatnent of diseases in which angi ogenesis is part of
the overall pathol ogy, for exanple inflammation, diabetic retinal

vascul arisation, as well as various forns of cancer, si owh is
known to B’&H’&ﬂ%@ém on angi ogenesi s (Widner et al., %&E&gw}bﬁl_ﬁi@d.,

324, pp. 1-8, 1991). Angiopoietin 1 (ARgl), a ligand for the

endot hel i um specific receptor-type tyrosine kinase TIE-2, is a novel

angi ogenic factor (Davis et al, Cell, 1996, 87:1161-1169; Partanen at al,
Mol . Cell Biol., 12: 1698-&707 (1992); US. Patent . .5, ?2 ,073; 5,879, 672;
5,877, 020; aREEIENSSEiammEGHiHe dePainand o IR o 9);] NBaK nase with
lg and EGF h lensSy | i | | & |.on of a class
of receptor-t‘.g'}ﬁgéel’P Qs’é@%%rﬁg@ygﬁf@q gﬁﬁg?%k%@ségﬁﬂg@gl% egl y in

vascul ar endebhgs batwesest e chding éPanfandraenainOuret Tepice MisrobldIElmmaept or
ki nases are tygl cally characterised t he WO 20051047292 PCT/ EP2004/ 011551

b
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function during the early stages of vascul ar developnent, Ang 1 and its
receptor Tl Eultranstrmatignt{transfarmation aglatesoto thafouhatiordel/a vagowat , i . e.

 vaseul ar TAITHG) S0 S [YAPGOPaHES AR el 1298, e 1-5840HSS: bo1. 664
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(1996)). C Accordingly, i € expec I'nhibition 2 shoul d
interrupt the transformation and maturing of a new vascul ar system

iQitiated by Ab'éoﬂmn%uggﬁmilébé%&pémw tflat MAOHIGH Bf THRD dHeRIRHEeREsNesi S

process. Further- I nhibition at the kinase donmain binding site of
VEGFR- 2 woul thétrankformphtisplodyhaturiog offa new vastidar systdmanitiatetd bgrve to

TR ApARAE TN M K e A L I R
serve to sloyge FtfBitidh &t He'kifhs& bRt bIHEMY s# BMEGFR-2 would block
phosphorylation of tyrosine residues and serve to interrupt initiation of
angiogenesis. It must therefore be assumed that inhibition of TIE-2 and/or
20 VEGFR-2 should prevent tumour angiogenesis and serve to slow or com-

pletely eliminate tumour growth.

Accordingly, treatment of cancer and other diseases associated with inap-

propriate angiogenesis could be provided.

The present invention is directed to methods for the regulation, modulation
or inhibition of TIE-2 for the prevention and/or treatment of diseases asso-
ciated with unregulated or disturbed TIE-2 activity. In particular, the com-
pounds of the formuta | can also be employed in the treatment of certain

30  forms of cancer. Furthermore, the compounds of the formula | can be used
to provide additive or synergistic effects in certain existing cancer chemo-
therapies and/or can be used to restore the efficacy of certain existing
cancer chemotherapies and radiotherapies.

35



Accordingly, treatnment of cancer and other di seases associated with inap-
propri ate angi ogenesis could be provided. C 25 30 The present invention is

directed ;o nethods for the regulation, nodulation or inhihiti.on TIE-2
for the pW&/’é’ﬂ?’ #2and/ or treatnent of di seases asso- C;Pgt}@ﬁn%ﬁwsgi

unregul ated or disturbed TIE-2 activity84n particular, the com pounds of
the formula | can also be enployed in the treatnent of certain forns of
cancer. Furthernore, the conpounds of the fornula | can be used to provide

additive or %ner gistic effects in certain existing cancer cheno- therapies
and/ or can b&hgLerundsafshe fermulad cap dughesmeresusediardbe fgplatiothcer

chenot her api " L &SR ). 02004/ 011551 -8 5
10 The comogﬁgzﬁ%ﬁggg% gﬁ%ﬁ%&ﬁ”tgﬁ %rr%%géﬁng’fiﬁé Ef%érﬁﬁéﬁ qHﬁg i sol ation
and investi gake particlldriyesuagible/ forluselineiagmaticanebds fbr disehsesdédddion, they
are particularly suitable for use in diagnostic nethods for di seases associ -
ated wi.th un@ ih soreguiaiest errdistyrteaETIE-2adtivityy. The present invention is
di rect g’d to methods for the regulation, nodulation or inhibition of VEGFR-2
for the prevention and/or treatnent of diseases associated wth unregul ated

or di st ur bed T BsdnAftartidris el ASRRINIIMBRIHORed s TABIMatic at es to

t he conpounds of e fornu as Inhibitors o I nases. Protein
phosphor yl at ioomhilsitian fofi MEGERtZfor phe pesserntion dndéor teggthraenit of disieasés cel | ul ar
functions. The cqordi nated action of both protein kinases and phosphatases
control s theag8egiaied with gRcagyiated ofdigiroatiVERE < adtwly. activity of

speci fi1® target proteins. One of the predom nant roles of protein
phosphorylation is in signal transduction, where extracellular signals are

20 anpl i fi ed Thathresemagaéstibroiurthefmraifates totieé ebmpplnasopthe firrila and
@hosphor ylation events, for exanple in the p21 "~m Raf pathway. 25
| as inhibitors of Raf kinases.
Protein phosphorylation is a fundamental process for the regulation of
15 cellular functions. The coordinated action of both protein kinases and
phosphatases controls the degrees of phosphorylation and, hence, the
activity of specific target proteins. One of the predominant rotes of protein
phosphorylation is in signal transduction, where extraceliular signals are
20 amplified and propagated by a cascade of protein phosphorylation and

dephosphorylation events, for example in the p21™/Raf pathway.

The p21™ gene was discovered as an oncogene of the Harvey (H-Ras)
c a5 and Kirsten (K-Ras) rat sarcoma viruses. In humans, characteristic muta-
tions in the cellular Ras gene (c-Ras) have been associated with many
different types of cancer. These mutant alleles, which render Ras canstitu-
tively active, have been shown to transform ceils, such as, for example,
the murine cell line NIR 3T3, in culture.
30
The p21™ oncogene is a major contributor to the development and pro-
gression of human solid carcinomas and is mutated in 30% of all human
carcinomas (Bolton et al. (1994) Ann. Rep. Med. Chem., 28, 165-74; Bos.
35  (1989) Cancer Res., 49, 4682-9). In its normal, unmutated form, the Ras
protein is a key element of the signal transduction cascade directed by
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normal , unmnu hg- &e protein is a key elenent of the signal
transduct i onhéf&@% de Flgc??g{%?y' WO 2005/ 047292 PCT/ EP2004/ 011551 -9 growth

factor receptors in al m)st all tissues (Avruch at al. (1994) Trends
Bi ochem Sci., 19, 279-83). 5 10 C 15 20 25 30 Biochemcally, Ras is a
guani ne nucl BinchemigalikiRas |§ra)gt¢amnemleayee|m@dtnmmm an IB@und
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nutants in ceingrTheRas genecpreddolgeinds $o g@Riasdriphosphatg (GIM)edced and t he
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(1994) Sem n ncer
c GTPase activity is reduced and the protein consequently transmits con-

stitutive growth signals to downstream effectors, such as, for example, the
enzyme Raf kinase. This leads to the cancerous growth of the cells which
15 carry these mutants (Magnuson et al. (1994) Semin. Cancer Biol., 5, 247-
53). The Ras proto-oncogene requires a functionally intact C-Raf-1 proto-
oncogene in order to transduce growth and differentiation signals initiated
by receptor- and non-receptor-type tyrosine kinases in higher eukaryotes.
20
Activated Ras is necessary for the activation of the C-Raf-1 prote-onco-
gene, but the biochemical steps through which Ras activates the Raf-1
protein (Ser/Thr) kinase are now well characterised. It has been shown
C o5 that inhibiting the effect of active Ras by inhibiting the Raf kinase signal-
ling pathway by administration of deactivating antibodies to Raf kinase or
by co-expression of dominant negative Raf kinase or dominant negative
MEK {MAPKK), the substrate of Raf kinase, leads to reversion of trans-
formed cells to the normal growth phenotype, see: Daum et al. (1584)
Trends Biochem. Sci., 19, 474-80; Fridman et al. (1994) J Biol. Chem.,
269, 30105-8. Kolch et al. (1991) Nature, 349, 426-28) and for a review
Weinstein-Oppenheimer et al. Pharm. & Therap. (2000), 88, 229-279.

30

35
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ontisonse. of FEbSEBOS AR iBphine;Sreaie Biedhimed e sl F R T ui v
Wi th i nhi bi t o shndibe GAYERRTn 8 védehestCelRlaryysRims (RBIYS, UXRest ADNI a et

al., Nat. Med. 1996, 2, 663-75). 5 10 15 20 25°30 35 Raf serine- and
t hr eoni ne- sp€t988)dn Jihet @hoogenenklasdboak; cly t@igrodn, E.8n Reddy archht Skalkeul at e

cell growth in, a riety of cellular te U. al.. 1988) in
The O%g%%enel(%bﬁ I ,'eryls.c'%ﬂﬁ‘? Hgi'%'qf’gyﬁaﬂgfﬁﬂé%@ap&s BPS?B(%'%%(%E‘@PP? El sezli gr
Sci enc ubl | pRErS a1y - . cairRanqet at. (1988
Col d Spring "rsttjoe;i aéy(ﬁ?e%g%ﬁ 9@?‘@??*6@@?&5%@1@3%“‘@98,53[1’?’@ 18 Al ((1990))
Inv Curr. TofRapd, tfRRietlal. (H980Nv. Clet Tep. Mittobiol. Immunot. Potter and

Melchers (eds.), Berlin, Springer-Verlag 166:129-139).

15 Three isozymes have been characterised:

C-Raf (Raf-1) (Bonner, T.1, et al. {1986) Nucleic Acids Res. 14:1009-
1015). A-Raf (Beck, T.W., et al. (1987) Nucleic Acids Res. 15:5985-609),
20 and B-Raf (Qkawa, S., et al. (1998) Mol. Cell. Biol. 8:2651-2654; Sithan-

andam, G. et al. (1990) Oncogene:1775). These enzymes differ in their
expression in various tissues. Raf-1 is expressed in all organs and in all
cell lines that have been examined, and A- and B-Raf are expressed in

C 95 urogenital and brain tissues respectively (Storm, S.M. (1990) Oncogene
5:345-351),

Raf genes are proto-oncogenes: they can initiate malighant transformation
of cells when expressed in specifically aitered forms. Genetic changes that

50 lead to oncogenic activation generate a constitutively active protein kinase
by removal of or interference with an N-terminal negative regulatory do-
main of the protein (Heidecker, G., et al. (1990) Mol. Cell. Biol. 10:2503-
2512; Rapp, U.R,, et al. {1987} in Oncogenes and Cancer; S. A. Aaronson,
35

J. Bishop, T. Sugimura, M. Terada, K. Toyoshima and P. K. Vogt (eds.)
Japan Scientific Press, Tokyo). Microinjection into NIH 3T3 cells of onco-



Mel chers (eds.), Berlin, Springer-Verlag 166:129-139). Three isozynes have
been characterised: CRaf (Raf-1) (Bonner, T.1., et al. (1986) Nucleic Acids
Res. 14:1009- 1015). A-Raf (Beck, T.W, et al. (1987) N&Ll_&l cgﬁ&il%s Res.

15: 595- 600 200t{2R. Raf (Okawa, S., at at. (1998) Mol . P2 1531

8:2651- 2654; Sithan- andam G et al. {1990) Oncogene: 1775). These enzynes
differ in their expression in various tissues. Raf-1 is expressed in all
organs and in all <cell lines that have been exam ned, and A- and B-Raf are

expressed in urogenital and brain tissues respectlvel Storm S.M (1990)
Oncogene  5: SQBL%EXPC’“Y@P%EH’G%O‘&‘Y'@ -PiPS: ¥ersiRyRibe. R @%Fé’%’t%‘élﬁ’r?l?ﬁr?ﬂate
el T gnant ¢ RSB EAR odl ofitbk o VBRI REAIRTH e MRASiL GAlspora ! o1 e

forms. Cenetic ¢ anges oncogeni c act generate a

consti t uti velataptanestimalatés DNAGARhesy (RaﬁﬁvalRo‘et ar. (1ge‘ﬁ)r1ﬁ€0mme with an
N—term nal negative regulatory do- main of t rotein (Heidecker, G, et

al . (1990) Mgenegand. CiBiQﬂl' S18: Asamsopsd Bishepp! - SJngmUl'ﬁtNhITefQ(iQS‘Z) in

?3582% m andoRBana,ap # 46 PG ISEE) e Sife FoesSs PoRlgl Jgpith, =" 20

M croinj ecti @n ad)or1ddd) RAol. eghlg,opfm;gggg ¥@32005/ 047292 PCT/ EP2004/ 011551
-11 5 10 C 1520 25 30 2}5 genitally activated,” but not wld-type, versions

of the Raf prote| n prepar ed wth Escherl chia coli expression vectors
results in olog t.ransfor- stinmul at es DI\tAs nt hesi s
i G g

(B Raﬁp, 10T 981-' @yated Raicl s alafmga%ﬂa’mwor sf cal nson:] J.
Slclse(rzlto ific Pr ess, '?’W(’MSJEE%S%S gﬂcﬂa?{e@r tlfél‘gggsistﬁ%?ﬁ{%cf&q% 2)I apan
10: 3828- 3833)mtogen signal transduction, since Raf oncogenes overcome growth arrest

resulting from a block of cellular Ras activity due either to a cellular muta-

tion (Ras revertant cells) or microinjection of anti-Ras antibodies (Rapp,

15 UR, etal. (1988) in The Oncogene Handbook, T. Curran, E.P. Reddy and
A. Skalka (eds.), Elsevier Science Publishers; The Netherlands, pp. 213-
253; Smith, M.R,, et al. (1986) Nature (London) 320:540-543).

20 C-Raf function is required for transformation by a variety of membrane-
bound oncogenes and for growth stimulation by mitogens contained in
serums (Smith, M.R., et al. (1986) Nature (London) 320:540-543). Raf-1
protein serine kinase activity is regulated by mitogens via phosphorylation

C 25 (Morrison, D.K,, et al. (1989) Cell 58:648-657), which also effects sub-cel-
lular distribution (Olah, Z., et al. (1991) Exp. Brain Res. 84:403; Rapp,
U.R., et al. (1988) Cold Spring Harbor Sym. Quant. Biol. 53:173-184. Raf-
1 activating growth factors include platelet-derived growth factor (PDGF)
(Morrison, D.K,, et al. (1988) Proc. Natl. Acad. Sci. USA 85:8855-8859),

%0 colony-stimulating factor (Baccarini, M., et al. (1890) EMBO J. 9:3649-
3657), insulin (Blackshear, P.J., et al. (1990) J. Biol. Chem. 265:12115-
12118), epidermal growth factor (EGF) (Morrison, R.K., et al. (1988) Proc.
Natl. Acad. Sci. USA 85:8855-8859), interleukin-2 (Turner, B.C., et al.

35

(1991) Proc. Natl. Acad. Sci. USA 88:1227) and interleukin-3 and granulo-
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2005/ 047292 g@é@ﬁﬁ%@éﬁ&éugnaﬂ&aﬁydmmqﬁ@ﬂh\ﬁﬂ% é@a@ahogén@méml ng factor
(Carroll , at al 1990) J. Biol. Chem 265: 9812 19817). 5 After

bogen treatdtdmrrldﬁdc)eMarcelt%Kelfalml é‘iﬂwyoalc.tpp/a?@eﬂmfanﬂ Raboetor serl ne
T TR TR NTKERTE RGN,
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altered in their pattern o expl"essmn (Hel , at a 10 (1989)
in Gend$ and Kaiitpuroni, Kretlamﬂt%@)ru |mommtmm$208©&mmsylykl\lc., Col burn
(ed.), Marcel Dekker, Inc.. New York 339-374) and Raf onco- genes

activate traféari(Ho8BrMpl &ellaRiol 9@@7 dent pronmoters in tran-

There are at least two independent pathways for Raf-1 activation by extra-
20 cellular mitogens: one involving protein kinase C (KC) and a second initi-
ated by protein tyrosine kinases (Blackshear, P.J., et al. (1930) J. Biol.
Chem. 265:12131-12134; Kovacina, K.S., et al. {1990) J. Biol. Chem.
265:12115-12118; Morrison, D.K,, et al. (1988) Proc. Natl. Acad. Sci. USA
C 25 85:8855-8859,; Siegel, J.N., et al. (1990) J. Biol. Chem. 265:18472-18480;
Turner, B.C, et al. (1991) Proc. Natl. Acad. Sci. USA 88:1227). In each
case, activation involves Raf-1 protein phosphorylation. Raf-1 phosphoryl-
ation may be a consequence of a kinase cascade amplified by autophos-
30 phorylation or may be caused entirely by autophosphorylation initiated by
binding of a putative activating ligand to the Raf-1 regulatory domain,
analogous to PKC activation by diacylglyceral (Nishizuka, Y. (1986)

Science 233:305-312).

35  One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signais across the membrane that



sient transfection assays (Jamal, S., at al. (1990) Science 344: 463-466; 15
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13 mutations in the molecular components of kinase cascades. Consequently,
considerable attention has been devoted to the characterisation of these
proteins and compounds that are able to modulate their activity (review
article see: Weinstein-Oppenheimer et al. Pharma. &. Therap., 2000, 88,
20 229-279).

The use of small compounds which specifically inhibit, regulate and/or
modulate signal transduction of tyrosine kinases and/or Raf kinases is
C 25 therefore desirable and an aim of the present invention.

It has been found that the compounds according to the invention and salts

thereof have very valuable pharmacological properties while being well

tolerated.
30
In particular, they exhibit tyrosine kinase inhibiting properties. it has fur-
thermore been found that the compounds according to the invention are
inhibitors of the enzyme Raf kinase. Since the enzyme is a downstream
35

effector of p21™, the inhibitors prove to be suitable in pharmaceutical

compositions for use in human or veterinary medicine where inhibition of



tivity of these pathways, it is currently believed that a nunber of
conditions and/or diseases are attributable to either aberrant activation
or functignal 15 nmutations in the nolecular conponents of Kkinase c%scades.
ConsequentQ2005842%; derabl e attention has been devoted t&T{EEM04/011551
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15 adenoma), pathological angiogenesis and metastatic cell migration. The
compounds are furthermore suitable for the treatment of complement acti-
vation dependent chronic inflammation (Niculescu et al. (2002) Immunol.
Res., 24:191-199) and HIV-1 {human immunodeficiency virus type 1) in-
20 duced immunodeficiency (Popik et al. (1998) J Virol, 72: 6406-6413).

Surprisingly, it has been found that compounds according to the invention
are able to interact with signalling pathways, especially the signalling path-
25 ways described herein and preferably the Raf kinase signalling pathway.

O

The compounds according o the invention preferably exhibit an advanta-
geous biological activity which can easily be demonstrated in enzyme-
based assays, for example assays as described herein. In such enzyme-

based assays, the compounds according to the invention preferably exhibit

30
and cause an inhibiting effect, which is usually documented by 1Cg, values
in a suitable range, preferably in the micromolar range and more prefer-
ably in the nanomolar range.

35

As discussed herein, these signalling pathways are relevant for various

diseases. Accordingly, the compounds according to the invention are suit-



(for exanple nyeloid | eukaem a) or adenomas (for exanple villous colon 15
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erably relates to compounds accordlng to the invention as promoters or in-

hibitors, preferably as inhibitors, of Raf kinase. The invention still more

c preferably relates to compounds according to the invention as promoters
or inhibitors, preferably as inhibitors, of one or more Raf kinases selected

15 from the group consisting of A-Raf, B-Raf and C-Raf-1. The invention par-
ticularly preferably relates to compounds according to the invention as

promoters or inhibitors, preferably as inhibitors, of C-Raf-1.

20 The present invention furthermore relates to the use of one or more com-
pounds according to the invention in the treatment and/or prophylaxis of
diseases, preferably the diseases described herein, that are caused, medi-
ated and/or propagated by Raf kinases and in particular diseases that are

C 25 caused, mediated and/or propagated by Raf kinases selected from the
group consisting of A-Raf, B-Raf and C-Raf-1. The diseases discussed
here are usually divided into two groups, hyperproliferative and non-hyper-
proliferative diseases. In this connection, psoriasis, arthritis, inflammation,

endometriosis, scarring, benign prostatic hyperplasia, immunoclogical

%0 diseases, autoimmune diseases and immunodeficiency diseases are
regarded as non-cancerous diseases, of which arthritis, inflammation,
immunological diseases, autoimmune diseases and immunodeficiency
diseases are usually regarded as non-hyperproliferative diseases. In this

35

connection, brain cancer, fung cancer, squamous cell cancer, bladder

cancer, gastric cancer, pancreatic cancer, hepatic cancer, renal cancer,
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of one sor - oPll UGN BiaelINIERTIesLEY BYRHBPHEEPSIT Ao ESpRea en:

and/ or "proph | f ' : | @é% ' her ei n,
that are cauééﬁ?é%gicpugreﬁ aﬁ@? 85{)%@%%%&{%{;&% E?QEE |na®§§%%%69n

particul ar diRsfkiesetivaldisease whickeid a tegetadfaie predant invemiapaThe prg- Raf

ki nases selected fromthe roup consisting of A-Raf, B-Raf and .g’Raf -1. The
di seases di s&aatiayentien theae%ras@atewtwmd&ﬁwmgdpdnw,ventlon
hyperproliferati on- - prol i.ferati. | ' |

connect1i on, S‘SJP%@Q%E'gn%%&%Fﬁ?d'%+@,ﬁ%@%ﬁ&egﬁﬁgﬁﬁﬁ ll5§?t§{,gr§car ring,
beni gn 'pT ost ahbiforPreshabAsiol the SEIINAIsE8eePand () FRATRSof dthSbAgcdi seases
and i nmunodefi ci er%yﬁﬁd’ﬁseases are regarde‘dn as non- caﬂceroﬁgudi seases, of

whi ch art hri cotding to thenimsention forithenprieparation (of ai preuseseuticaldonthene di seases

i mmunodefi ci enc | seases, are ual L.y regarded a
@ oy por or okeRkTaRt anstipl BEREMas of T said diseRees FewelLas A oetber . fung
cancer, squa i@ dstey: L : reatic
cancer | hapaithelfedmenfonthe SHidtiaseg Wi cafPisEs e ARARIRIARIELES ' O 16
5 10 C'$5 200f one or more compounds according to the invention to a patient in need
of such an administration.

It can be shown that the compounds according to the invention have an
20 antiproliferative action in vivo in a xenotransplant tumour model. The com-

pounds according to the invention are administered to a patient having a
hyperproliferative disease, for example to inhibit tumour growth, to reduce
inflammation associated with a lymphoproliferative disease, to inhibit

C 25 transplant rejection or neurological damage due to tissue repair, etc. The
present compounds are suitable for prophylactic or therapeutic purposes.
As used herein, the term "treat” is used to refer to both prevention of
diseases and treatment of pre-existing conditions. The prevention of pro-

liferation is achieved by administration of the compounds according to the

0 invention prior to the development of overt disease, for example to prevent
the growth of tumours, prevent metastatic growth, diminish restenosis as-
sociated with cardiovascular surgery, etc. Alternatively, the compounds
are used for the treatment of ongoing diseases by stabilising or improving

35

the clinical symptoms of the patient.



25 30 35 colorectal cancer, breast cancer, head cancer, neck cancer,
oesophageal cancer, gynaecol ogi cal cancer, thyroid cancer, |ynphonas,

chronic 'a’bg@@&ﬁ and acute | eukaem a are to be regar gﬁ?@?g@@@ jous

di seases, Whi ch are usually regarded as hyperpr e di seases.
Especially cancerous cell growth and ebbecially cancerous cell growth

nmedi ated by Raf kinase is a disease which is a target of the present

i nvention. The pre- sent invention therefore relates to conpounds according

{reatment - albpdish e BRYPACAN tioffdo By FanGRIBR soRkles fridigrite s ° 1" 1"
conpounds aCE[iﬁ@gg Epﬂ%ibg, ﬁMch@w?mdn%hs‘; P6démS, PICRRAVG iGR rafs dnd

phar maceutic treatment and/ or prophylaxis of the said di seases as
wel | as to ahaetsherd; rabhitst herseseccowsdogst catse ebamiAhimiabeadets avei aftinconpri ses

the adm nistratio of one or nore conpounds accordi to the invention to a
patient in n gst e§eeﬂmsﬂtaémfﬁﬁ%9?v&§%cmF'V'Pth:%H‘CE&?é%Wﬁqw the
conpounds acﬁﬁp'fgnn&s%gs he invention have an antiproliferative action in
vivo in a xenotransplant tumour nodel. The com pounds according to the

I nvention are adm nistered to a patient having a hyperproliferative

di sease, for_exanple to inhibit tunour (%rowt h, to reduce inflammuation
associ at ed wlhg suscoptiviity &fia partigulay eellite &rgatmentowith the, cemppHBAS BEant

Compounds ar OBPEIEHE RyeRRTEan BSiaerheRits bSAF fests Froicall. &\c°Fleq
]
herein, "t he bartmé'éfftﬁétdéllii_§céﬁﬁﬂwéd)wﬂﬁfa%orﬁrﬁom Bcddr@iRy Yol thB iNfentidinseases

and treatnent of pre-existing conditions. The prevention of pro- liferation
jé achi eved By vatiouscencantiationsfor & pedodnd timeswhichas suffipient toladowi nvent i on

Jor to the, devel opnent, of .overt disease, .for _exanple to pr nt the

growth of t umﬁjﬁgt,"‘f ‘i’%%ﬁ?o Hﬁ%%qli %%E&M‘ﬂ ,'nmp'ﬁﬁg'@ﬁ'opegg'éﬁg’gt?%‘ as-
soci ated wi t yedf QbBMﬁéﬁé’h@ﬁr and Qﬁghee% tn viifd REHAY 4RIbEe cdriggGypounds  are
used for the treatnent of ongoing di seases by stabrlising or 1nproving the
clini cd® symusimmpcuifivatbd celis front a BPOLHMGIE7 THE Vil CBROPrhaihltg1l - 17

after the treatment are then counted.

The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient

20 considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally

continued until a considerable reduction has occurred, for example an at

least about 50% reduction in the cell burden, and may be continued until

C 95 essentially no more undesired cells are detected in the body.

For the identification of kinase inhibitors, various assay systems are avail-
able. In the scintiliation proximity assay (Sorg et al., J. of. Biomolecular

30 Screening, 2002, 7, 11-19) and the flashpiate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with YATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signhal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-

35 rescence resonance energy transfer (HTR-FRET) and fluorescence po-



5 The host or patient can belong to any mammal i an species, for exanple a
primate species, particularly humans; rodents, including mce, rats and

hanst er s; %&4 horses, cows, dogs, cats, etc. Ani mak rlr&g, of in-
terest fo 02’)?'@ ???@nt al investigations, providing a nod £ ?&tﬁlrog{é?lrrent of
human di sease. The susceptibility of a Particular cell to treatment with the

conpounds ac- cording to the invention can be determned by in vitro tests.
Typically, a 10 culture of the cell is conbined with a conpound according to

the i ti . C.at ' ] trat,| f ' g whi ch i
e et P SPGB U o BRI B a0 0 1

' ti , - d k. | it testi
e on, VepeldioReuel R RgUOEn IS gend one ueck, 10 it (o esiins
viabl e cel | SoRAUAIAN. Atiodlhve EE R LLGRI B e SRR GO Gtho e dose

vari es depending on e speciTrc conp used, e spec I Sease,

patieng st at podieel{phodbHdrABapPETrd phogsifo-AB Hibitks oaly the;‘plfd‘sﬁhbqnétedZO .
considerably to reduce the undesired cell population in the target tissue
whil e the vi aupstrate. Thistbiedipgtaasrre detegtechby cheaniiuminescesse Msind @s general |y

[ d N ' bl d L. h ek I
east about SeRTLEGRMAARer P IR ARt ey (BB e 0ea unti| 25
essentially Bibdmhﬁ_y,gda%ﬁcﬁﬁ t6 Pl puttisRed hanLsstigtBJJne20pdy). 30 35 For the

identification of kinase inhibitors, various assay systens are avail- able.
In the1ﬁcintillation proximty assay (Sorg et at., J. of. Bionvolecular

Screeni'lg, 2002, 7, 11-19) and the f] ashplate assay, the radigactive phos-
phoryl ati on 8-?'959 r&ot@ny eﬁ?@ﬁtﬁ%@"‘é’&@ﬂﬂét‘%&?@'ﬂﬁ?% %ﬁ?‘bpfgﬁﬁ@a@ﬂr ed. In
the presence ki hl : : : ; HRaRLd l;gnal , or
G a ol o B ol (i T ot RTEH BB BLLIR AHOTT .
rescence r eslimitadao etherfgiowingn 3 hercofiprindztcoadidg td tue pweatior app WO

20051047292 Eﬂ&lltﬁngglp %le%%éaﬁz?nlent bfl g v%rig?y of conditions where there is prolifera-
15 tion and/or migration of smooth muscle ceils and/or inflammatory cells into
the intimal layer of a vessel, resulting in restricted blood flow through that
vessel, for example in the case of neointimal occlusive lesions. Occlusive
transplant vascular diseases of interest include atherosclerasis, coronary
20 yascular disease after transplantation, vein graft stenosis, peri-anastomo-
tic prosthetic restenosis, restenosis after angioplasty or stent placement,

and the like.

C 25 The compounds according to the invention are also suitable as p38 kinase
inhibitors.
Heteroarylureas which inhibit p38 kinase are described in WO 02/85859.

a0  PRIORART

Some of the compounds of the formula | are described as PDE V inhibitors
in WO 98/06722.

35 The compounds of the formula I according to Claim 29 are novel.



| arisation (FP) technol ogies are suitable as assay nethods (Sills et al., J.
of Bi onol ecul ar Screening, 2002, 191-214). O her non-radi oactive ELI SA assay

nmet hods cifi.c phospho-anti- bodi es (phospho- ABs) - AB
bi nds onlu‘é’%t’ﬁgﬁ‘b‘ﬂ%”éphorw ated substrate. This binding %%&gédb%eafﬁgfed by
chemi | umi nescence using a second peroxi®ase-conjugated anti-sheep anti body

(Ross et al., 2002, Biochem J., just about to be published, manuscri pt
BJ20020786). There are many di seases associ ated with deregul ati on of cell
proliferatio tosis). The conditions of interest

i ncl ude, but g&‘r’@"ﬁg& ﬁ?ﬁ'p&ﬁﬁ[\&ﬁﬁm@f ol l owi ng. The conpounds according to
the invention are suitable for the treatnent of a variety of conditions
where there is prolifera- 15 tion and/or mgration of snooth nuscle cells
and/ or i nf| aTratigventionl retatestotidese of campolayeof thie farmalkaslel , resulting in
restricted blood flow through that vessel, for exanple in the case of

neoi nt mal occl usive | esions. Qcclusive transplant vascul ar di seases of

i ntereSt include atherosclerosis, coronary 20 vaq&ul ar di sease after
transpl antation, vein graft stenosis, peri/-@anagtono- tic prosthetic
restenosis, restenosis after angi ¢@Hakty—Qr stnt pl acement, and the |iKke.
i * 25 The conpounds acd®? di ng N(t he i nvemilod are also suitable as p38

ki nase inhibitors. Hetekoaryl §ireas which inhi bit p38 kinase are descri bed
in WD 02185859. 30 35 PRI Some of thepc"orrpounds of {the fornmula | are
descri hed as PDE V_inhi i NWO 98106722. The conpounds of the fornul a
| according to daRh?2 novelll WO 20051047292 PCT/ EP2004/011551 -19 5
SUMMARY OF THE | NVENTI ON&he Tvention rel ates to the use of conpounds of

the formula | | 10
in which
15 R' R? each, independently of one another, denote H, A, OA,

alkenyl, alkynyl, NO,, CF, or Hal,
R'and R*> together also denote alkylene having 3-5 C atoms,

rR® R* each, independently of one another, denote H, A, OA, OH,
20 Hal, NO2, NH;, NHA or NAA',
R*and R* together aiso denote -O-CH,-CH,-, -O-CH,-0O- or
-0-CH2~CH>-0O-,
A A each, independently of one another, denote alky! having 1 to

6 C atoms, where 1-5 H atoms may also be replaced by F

C 25 and/or chlorine,

X denotes an usaturated 5-7-membered heterocycle having 1-4
N, O and/or S atoms, bonded via N or C, which is unsubsti-

tuted or mono-, di- or trisubstituted by A, Hal or CF,,

30 or morpholinyl, 4-Y-piperidin-1-y! or 4-Y-piperazin-1-yl,
Y denotes H, A, OH, -CH,OH or -CH,CH-0H,
Hal denotes F, Cl, Bror |
and

35 n denotes 0, 1, 2 or 3,



CR in which 15 Rl, R2 each, independently of one another, denote H A OA
al kenyl, al kynyl, NO2, CF3 or Hal, R and R2 together also denote al kyl ene
having 3-5 C atons, R3, R4 each, independently of one another, denote H A
A, OH, , NH2, NHA or NAA 25 R3 and R4 tog I not e
-omz-oﬁg,""@&“éigo or O CH2-CH2-0-, A A each, ingé?)@%%@ﬁfta ?g’gf one
anot her, denote alkyl having 1 to 6 GZ2ltons, where 1-5 H atons may al so be
replaced by F and/or chlorine, X denotes an usaturated 5-7-nenbered

het erocycl e having 1-4 N, 0 and/or S atonms, bonded via N or C, which is

nsubsti- tute r mono-, di- oy trisubstituted by A Hal or CF3, 30 or
ot phol | ny| a9 phETRRedicall Usable dervaTNEtlteS  sglls S sIRGREE 1L A on

-CH2CH or - : ~and 35 n denotes 0, 1, 2 or
3, WO o051 oEbs aceqt MoiiBAGTiFes Hersb ind) tatiod"S 95 0 Cendtes,
phar maceut i cgrltye peegratiore bf @ahédiesmentfor the freatrabhisofadiseadesriaovtsion ners
t hereof, incl udi n% m xtures thereof in all ratios, )
the inhibition, regulation and/or modulation of kinase signal transduction

plays a role.

The invention also relates to the use of the optically active forms (stereo-

isomers), the enantiomers, the racemates, the diastereomers and the hy-

10 drates and solvates of these compounds. The term solvates of the com-
pounds is taken to mean adductions of inert solvent molecules onto the
C compounds which form owing to their mutual attractive force. Solvates are,
for example, monohydrates or dihydrates or alkoxides.
15

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.

20 The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.

C 25 These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The expression “effective amount” denotes the amount of a medicament or

%0 of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or de-
sired, for example, by a researcher or physician.

In addition, the expression “therapeutically effective amount” denotes an

35

amount which, compared with a corresponding subject who has not re-

ceived this amount, has the following consequence:



for the preparation of a medicanent for the treatnment of diseases in which
the inhibition, regulation and/ or nodul ati on of ki nase signal transduction

plays a role. The invention also relates to the use of the ogticall active
forms (stWPS805443¥3ers), the enantioners, the racenmat esPCTHE2WHILSEL coner s

and the hy- drates and sol vates of thes®l conpounds. The term sol vates of the
com pounds is taken to nean adductions of inert solvent nolecules onto the
conmpounds which formowi ng to their nutual attractive force. Solvates are,
for exanpl e, nonohydrates or dihydrates or al koxides. The term

phar maceut i cénpreved featmaet heating.dyeventieenetminatign of fodiseasgnsypte, t he

rodrug compBIE CoraidtE BRI fsdrder bEMFObE Yol olus8 50 Isdi®: ornounas
of the formuign in thehhroQrdaver HareasBtdrmsidirlydissais disidd-effeexsapl e, al kyl

or acyl groups, sugars or oligopeptides and which are rapidly cleaved in
t he or gani snakso thé ceduction infthe progress ofpaiselse coompiaint ot disohderi nvent i on.

Cer gt o B iAol dt BN A S R eT RS,
115, 61-67 el \ ' @,ﬂ?' " t of
medi canent g%ﬁ'%o%tsawﬁﬁg%(r:eut Hgé'af"’gf:‘%'?\%“?%r edl g’h" Sf\%ﬁ@%ﬁgghg@%&mug o

ti ssue, system animal or human a biol ogi cal or mnedical response which is
sought or de- sired, for exa a researcher or physician. In addition,

. . |l e, by .
Che- expressi She nyastionealss solalas tortheaseyas rantsiins of tecamBROWROS ahibent  whi ch.

conpar 48 wit orr, di ' . . Cej j.s anount,
nas the f ol | BVt L AGEERANRnSHRES oo Hiebi5edfiorb ion Spb bl bith®. 51

| mproved tregdteny, 11229k3 ng4, PEeY eIt oTo@éer ¢l1ipgonat i on of a di sease, syn-
rome, condition, conplaint, disorder or of side effects or also the reduc-

tTon in the phese asspafticalatiygereferablyonpxturestof stéreoisdameriorcamplauredst ect s or

al so the reduction in the progress of a disease, conplaint or disorder. The

expression "therapeutically effective anobunt” al so enconpasses the

15 Above and below, the radicals R', R? R%, R* X, L and n have the mean-

ings indicated for the formula |, unless expressly stated otherwise.

A and A', independently of one another, preferably each denote alkyl hav-
20 ing 1-6 C atoms.

In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4,5
or 6 C atoms, preferably 1, 2, 3, 4 or 5 C atoms, and preferably denotes

C 25 methyl, ethyl or propyl, furthermore preferably isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl, but also n-pentyl, neopentyl or isopentyl. Alkyl fur-
thermore denotes, for example, trifluoromethyl.

Alkylene is preferably unbranched and preferably denotes propylene,

30
butylene or pentylene.
One of the radicals R' and R? preferably stands for H, while the other pref-
erably denotes propyl or butyl, but particularly preferably ethyl or methyl.
35

Furthermore, R' and R? also together preferably denote propylene, buty-

lene or pentylene.



amounts which are effective for increasing normal physiol ogical function.
The invention also relates to the use of m xtures of the conpounds of the

10 fornul‘golfmj]?oqiz-gg?(anpl e mxtures of two di astereoner%%{é@i,éofrﬁé/ﬁggée in the

ratio 1: 1% 1:4, 1:5, 1:10, 1:100 or 1:1000. Pticul arly
preferably m xtures of stereoisomeric-é&mpounds. 15 Above and bel ow, the
radicals R, R2, R3, R4, X, L and n have the nean- ings indicated for the
formula I, unless expressly stated otherwise A and A, independently of one
anot her, preferably each denote al kyl hav- 20 ing 1-6 C atons. 25 30 35 In

t he above formul ae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5 or

0. arom.  Pug iofbiakldedoted F, 6108 BF, BchiSuTs paHIe Brg bReMply foa0t 5

nmet hyl , ethyl or prop urthérnore preferabl’y | sopr I sobutyl,
sec-butyl orCtort-butyl, but also n-pentyl, neopentyl or iopentyl. Alkyl

fur- thernore denotes, for exanple, trifluoronmethyl. Al kylene is preferably
unbranghed and preferably denotes propyl ene, butylene or pentylene. One of

the radicals ngs [ | . ref -
erably denot%@eﬂﬁﬁﬁfg%g{yg{l?@@%ﬁﬁﬂaﬁ ?'{:%nglér"{’%/n%\ﬁe#) gﬁa’ﬂﬁﬁéﬁ%ﬁ‘m met hyl .
Further nore, sé%—bﬂ%gl?%réﬂeﬁéhd@&%hﬁénﬁér@f@wﬁw1Ctﬁméﬁ¥lprs©p¥h | obuty- |ene
or pentylene. WD 2005/047292 PCTI EP2004/ 011551 -22 Hal preferably denotes

F, C or Br,1dexeaylso 1, particularly preferably For C. C5 10 15 20 C 25

10 Alkynyl preferably stands for ethynyl, propyn-1-yl, furthermore for butyn-1-,

butyn-2-yl, pentyn-1-, pentyn-2- or pentyn-3-yi.

The radicals R* and R* may be identical or different and are preferably in
15 the 3- or 4-position of the phenyl ring. They each denote, for example, in-
dependently of one another, H, alkyl, alkoxy, hydroxyl, nitro, amino, alkyl-
amino, such as, for example, methylamino, dialkylamino, such as, for ex-
ample, dimethylamino, F, CI, Br or |, or together denote ethyleneoxy,
20 methylenedioxy or ethylenedioxy. They preferably also each stand for
alkoxy, such as, for example, for methoxy, ethoxy or propoxy.

R®, R* particularly preferably denote H, F, methoxy, hydroxyl or together
C 25 denote 3,4-methylenedioxy.

The radical X is preferably 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2-, 4- or 5-imidazoly!, 2-methyl-1-imidazol-1-yl, 1-, 3-, 4- or 5-pyrazolyl,
2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or

%0 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or
S5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2 3-thiadiazol-4- or -5-

35

yl, 3- or 4-pyridazinyl or pyrazinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by alkyl, Hal or CF.



30 35 Al kenyl preferably stands for vinyl, 1- or 2-propenyl, 1-butenyl,

| sobutenyl, sec-butenyl, preference is furthernore given to 1-penteny),

i sopentenyl or 1- hexenyl Al kynyl preferably stands for_ et anl

propyn- 1-YP2MY¥M72; nore for butyn-1-, butyn-2-yl, penPGHERZOOBUSEY L o of
pentyn-3-yl. The radicals R3 and R4 rr&yz3)e i dentical or different and are
preferably in the 3- or 4-position of the phenyl ring. They each denote,
for exanple, in- dependently of one another, H al kyl , al koxy, hydroxyl,
nitro, amno, alkyl- amno, such as, for exanp met hyl ami no dlalkylamno

such as, for W'W'!éprﬁe'f?@dh;‘ﬁa%eﬁd 2, 4CIOF5BF"'6@ZCP|Y ermethykA HEY- denot e

ethyleneoxy thyt X ege Y, r f I each
stand for a?i%@)ﬁ 9“SSC‘?‘F g X?grpygé{%’)l 2 cﬁf%"‘n@ﬁ@ﬁ gt 'hoxy é/ofz'glld'?]gpoxy R3,
R4 parti cul amhzl Rirtherite Yréenatig 12, 3Rriap®it NoxA ohpdyiox Y 4-Biaigrget her
denote 3, 4- et hyl enedi oxy. The radical X is preferab y 2- or 3- furyI 2- or
3-thi egyl 1-3- omS-ydr3eop91nyuuyzmyl ar pyrazinyl- or 5-inmidazol yl,

2-met h I -| or_ b- zol r 5-oxazol yl,
34 or - Rt Bhndiet morbripig, 7 perdiRy A piogazitingh, & 23270l
2-, 3- or 4- %&éleden%tesﬁ A, @HQCI-EOWBI' rmq%cm@Hfurtherrmre preferably
123tr|azo -triazol-1-, -3- or 5-yl, 1l-or
5-tetrazolyl, 1,2, 3- oxadlazol - or -5 yl, 1,2, 4 oxadi azoi - 3- or -5-yl,

1,3,4- thi ad| azol -2- or -5- 4-t hi ad| azol - or -5-y
1,2, 3- th| adi EE@UQEDUW&@W%!IIO” ﬁ" r@ﬂfcﬁlﬁavhlfab%q%mf&m tb@?@ﬂpﬁmy B8ch of

&0 ZSBE%f%%fS’%F?@&H%%iiﬁEPGWGEQf PR BhAeSs 2L X phrii cul arly

preferably denotes 1-, 2-, 4- or 5-imdazolyl, 2-nethyl-1 -im-

The compounds of the formula | may have one or more chiral centres and
can therefore occur in various sterecisomeric forms. The formuia | encom-

15 passes all these forms.

Accordingly, the invention relates, in particuiar, to the use of the com-
pounds of the formula | in which at least one of the said radicals has one
20 of the preferred meanings indicated above. Some preferred groups of
compounds may be expressed by the following sub-formulae la to Ih,
which conform to the formula 1 and in which the radicals not designated in

greater detail have the meaning indicated for the formula I, but in which

C 2

inla X denotes morpholinyl, imidazolyl or pyridinyl;
inlb R'R? each, independently of one another, denote H, A,
20 OA, NO,, CF; or Hal,
R’and R* together denote -O-CH,-CHa-, -O-CH»-O- or -O-CH;-
CH,-0,
X denotes morpholinyl, imidazolyl or pyridinyl and
n denotes 1;

35



dazol -1-yl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrim- dinyl, furthernore preferably 1,2,3-triazol-I-, -4- or -5-yl,

1,2, 4-tri -] - -3- or 5-yl, 3- or 4-pyridazinyl or i al so
denot es rﬁégh@ﬂ“m? 4-Y-pi peridin-1-yl or 4-Y-piperazi ﬁé{ﬁ/ﬁ%mfh%\lﬁére Y
denotes H, A, OH -CH2OH or - CH2CH20H.- 2fhr oughout the invention, all

radi cal s which occur nore than once nay be identical or different, i.e. are
i ndependent of one another. The conpounds of the fornmula |I may have one or

nmore chiral centr can therefore ocgur.in various ,hStereoi soneric

Torms: the @iyl B B com eadl idedlenaBRfi bt pis Kot gSadtRIR A T e

invention relates, in parti “{B‘AaNszFQEEB?H‘Jﬁe of the com pounds of the
0

formula | in which at | east one e sald radicals has one of the

preferred nmeani ngsRY,IRfi cat edeathoirelepdodently ef ene adotherpgenate H.cdnpounds may
be expressed by the foll ow ng, sub- mul aeﬂ to |h,~ which conformto the
forrrulg | and in which the rdﬁi @é'-s!&h@tmﬂm "?fh&’!"Mn greater detail have

t he neaning indicajed for t -t i o enot es

mor phol i nyl, i ni .9 yl or %403%%’“1%%% i Wc‘ﬂ dl@'dte éé,”gi ndependent | y
of one another, demote H Aderidbes NO2, CF, or Hal, R and R4 together denote

-OCH2-CH2-, -O-CH2-0- or -OCH2- CH2-O, X denotes norpholinyl, imdazolyl
or pyridinyl and n denotes 1; WD 20051047292 PCT/ EP2004/011551 -24 5 10 C

Gis or. pul, R39S Raomet | nabpel e iR P Bidlats A"

R’and R* together denote -O-CH,-CH,-, -O-CH,-0- or -0-CH,-

CH.-0,
c X denotes morpholinyl, imidazolyl or pyridinyl and
n denotes 1;
15
inle R'andR? together denote alkylene having 3-5 C atoms,
R® R* each, independently of one another, denote H, A,
OA, Hal, NO;, NH;, NHA or NAA',
20 X denotes morpholiny!, imidazolyl or pyridinyl and
n denctes 1;
inlf X denotes morpholinyl, 1-, 2-, 4- or 5-imidazolyl,

C 25 2-methyl-1-imidazol-1-yl, 1-, 3-, 4- or 5-pyrazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-tri-
azol-1-, 4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 3-or
4-pyridaziny! or pyrazinyl,

30
inlg X denotes morpholinyl, 1-, 2-, 4- or 5-imidazolyt,
2-methyl-1-imidazol-1-yl, 1-, 3-, 4- or S5-pyrazolyl, 2-,
3~ or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-tri-
azol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 3- or
35

4-pyridazinyl or pyraziny,



OA, Hal, NO2, NH2, NHA or NAA' , X denotes norpholinyl, imdazolyl or
pyridinyl and n denotes 1; in Id RlL and R2 together denote al kyl ene havi ng
3-5 C at R4 toget her denote -O CH2-CH2-, -O CH2-
CH2- 0, %ﬁ@" rpholinyl, imdazolyl or pyridi nyI a%lgmgoggplloltsg 1;

le R and R2 together denote al kyl ene-#®1ing 3-5 C atonms, R3, R4 each,

I ndependently of one another, denote H, A QA Hal, NO2, NH2, NHA or NAA',
20 X denotes norpholinyl, imdazolyl or pyridinyl and n denot es 1, r 25 30
35 in If x denote 2phoI| 5-i

> et hyl - 1-i mi dazdRo Ty Jac@ '”%P%‘Pe@“!b?f T dg"%te ReHA Wy i dyi
2-, 4-, 5- or 6- pyrlmdl nyI Al 2,3-tri- azol-1-, -4- or -5-yl,

1, 2 4-triazol - 1-, -3- or 5 yl', 3- or 4- pyrlda2|nyl or pyra2|nyl in Ig X
denot es m)r phol i nyR and R*2- together denote alhylehglhaV|®31€tB)at9ms-| m dazol -

-yl, 1-, 3-, 4- or_5p razo

6- pyr|§1 dinyl, 1, 2R3-F8‘y - zéchllndepe@dee{ly %Bﬁ?ﬁnﬁ@rﬂé'ﬂqﬂ&ﬂﬁl Q@;, -3- or
5-yl or  4- pyri dazi nyl | nyl, WD 2005/047292 PCT/ EP2004/ 011551 -
25 5 10 R, R2 each, |ndepen'dent|y of one another, denote H, Hal or A RIL
and R2 toget her deRdasd 'Ky Itegethendiengte3-3-0HACHBS -ORstJ@- ararCH,-

I ndependently of one anot her denote H OA

CH;-0
10 inth X denotes morpholinyl, 4-y-piperidin-1-yl, 4-Y-
piperazin-1-yl, 1-, 2-, 4- or 5-imidazolyl, 2-methyl-1-
c imidazol-1-yl, 1-, 3~, 4- or 5-pyrazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-1-,
15 -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 3- or 4-pyri-
dazinyl or pyrazinyl,

R’ R? each, independently of one anocther, denote H, Hal or

A,
20 R'and R° together denote alkylene having 3-5 C atoms,

R’ R each, independently of one another, denote H, OA,
OH or Hal,

R’andR*  together denote -O-CH-CHy-, -0-CH,-0- or -O-CH,-

C 25 CHz-O,
Y denotes H, A, OH, -CH,OH or -CH,CH,0H,

and pharmaceutically usable derivatives, solvates and stereoisomers

20 thereof, including mixtures thereof in all ratios.

Particular preference is given to the use of compounds selected from the

group

35 (@  2-1-imidazolyl)-6-methyl-4-(3.4-methylenedioxybenzylamino)-

thieno[2,3-d]pyrimidine;



OH or Hal,

R3 and R4 together denote -O CH2- CH2-,

-O-CH2-O or -0-CH2-

CH2-O in | h X denotes norpholinyl, 4-y-piperidin-1 -yl, 4-Y- pi perazin 1 yI

4- or 5-

1,2,3-triazol-I-
4-pyri- dazi nyl
denote H, Hal

atoms, R3,
R3 and R4 t

or

Y denotes H A,

derivati

ves, solva €s

%@?ﬁéﬁ‘zat“de 20 Bt VI i dmahy PRt gpbhayia

4-pyridyl, 2-, 4-, 5- or 6-pyrifFnrdiny

'\gb%{sglﬁi%_ 2;)?‘“ yl-1- 12, , ., imdazol- ﬂc%ﬁmo?wpu?fsr

5- pyrazol

15 -4- or -5-yl, 1,228+triazol-1-, -3- or 5-yl. 3- or

or pyrazinyl, R, R2 each, |ndependently of one anot her,

A 20 R and R2 toget her denote al kyl ene having 3-5 C

inall ratiqg) Par2- (mlhmzolyﬂf-&{:enqnetwlﬁed%xyb@ntplewﬁ@)ss T8rpands

selected fromthe

dazol yl ) - d’lwéﬂ'lﬁ

2-(1-i

grou

3-d] pyfr’r: m di & VQ_%P_O%/O%%%-S-cﬁgrgf&oﬁ m&%SFe%edloxybenzylammo)

10

15

20

C 25

30

35

(e)

(f)

(@

(h)

(i)

()

thieno[2,3-d]pyrimidine;
2-(1-imidazolyi)-6~chloro-4-(3,4-methylenedioxybenzylamino)-
thieno|2,3-d]pyrimidine;

2-(1,2 4-triazol-1-yl)-4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-
tetrahydro-[1}-benzylthieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl}-4~(3,4-methylenedioxybenzylamino)-5,6,7 8-tetra-
hydro-[1]}-benzylthieno[2,3-d]pyrimidine;
2-(pyridin-3-y1)-4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetra-
hydro-{1]-benzylthieno[2, 3-d]pyrimidine;
2-(morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6,7,8-
tetrahydro-[1]-benzylithienc[2,3-d]pyrimidine;
2-(morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-di-
methylthieno[2, 3-d]pyrimidine.

Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per

dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, pref-

erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

pound according to the invention, depending on the condition treated, the

method of administration and the age, weight and condition of the patient,

or pharmacedutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per

dosage unit. Preferred dosage unit formulations are those which comprise

a daily dose or part-dose, as indicated above, or a corresponding fraction

thereof of an active ingredient. Furthermore, phamaceutical formulations

§}bmm?'uen%2 RydlevramidiRgbenzy| anmi no)- thi eno[ 2,

or Hal,

“CH2- O,
(dils&H2OH, 30 and pharmaceutically usable

Ier r‘ig]-@?grem sonmers thereof, including mxtures thereof

~r



C (b) 2-(1-imdazolyl)-5, 6-dinethyl-4-(3, 4- et hyl enedi oxybenzyl am no)- th i
en o[2 , 3-d] pyri mi di ne; (c)

2-(1-im -4- (3, 4- met hyl di b | ani -5.6, _ i
hygir ol- F]l)cwéghgé{/ qf?lz(eno[ 2,n§- d]ypspierr; 3?%e;en%é) ar2n_ ?i) FelrebfilBirss:

-im dazol yl ) - 5-chl or o- 4- ( 3, 4- net hyl enedd/loxybenzyl am no)- thieno[2, 3-djpyrim
idine; (e) 2-(1-imdazolyl)-6-chloro-4-(3, 4-nethyl enedi oxybenzyl am no) -
thienoj 2, 3-d]pyrimdine; 10 (f) 2-(1,2,4-triazol-1

-yl)-4-(3, 4- hyl enedi qxybenzyl am no)-5. 6, 7, 8- .tetrahydro-[1 .

]Yb)enzyl(t hi egﬁ[]g@pa]cwﬁb%pr pﬁaﬁ?da Pawg)a ptocess which is ger¥eraﬁy E(nown in

2- (pyrazol - 1th\é|r)h GticRtdy | enedi oxybenzyl am no)-5,6,7,8-tetra- hydro-[1

1- benzyl t hi eno[2, 3-d] pyri m dine; 15 (h)

2- (pyridin-3-yl)-4-(3, 4-met hyl enedi oxybenzyl am no)-5,6,7,8-tetra- hydro-[1

b (mor ghol i nPBegtaceyttB! tordulaupns sea e guantesfar peipjnistration viagny de-

2- (nmorghol i nt
t et rahydro- [ ' - i midijne: :
2% o phot 1 oS PTPle S0 tor SRl b brar el ihcbuecsl ofsublingiel 1 enof -,
3-d] pyri m di feetal2hasd), Ripida) dnehcing boedalf sublingabi onFansderhmalpeagmast ered in

the formof dosage wunits which conprise a predeterm ned anount of active
i ngr edi ent pef par@pirge{ineludingSubeutanggus, rdamuseulars intravenoes efpNtea- 0. 5 ny

to 1 g, pref-_erabl 7 . riicul arl . I to 100 nmg,
of a 0381 poﬂﬂ&%ggét%qc% #@htfﬁﬁnﬁ%t)gﬁg,céﬂ%%&ﬁ‘sgﬁaﬁﬁélﬁé%ﬁ"ﬁirogﬁﬁ%s[ i on
treated, thexndid PthephafTECBLEESIM ,féﬁ@xét‘ﬂﬁle?‘%mﬁﬁh@hﬁe%@ﬁvéﬂ?d't'On of
the patient, or pharmaceutical formulations can be admnistered in the form
dosage ugiedentiwitththesxoipient(s) qradjevanttd)ned anount of active ingredient
dosage unit. Preferred dosage unit formnulations are those which
conprise a daily dose or part-dose, as indicated above, or a correspondi ng

]‘: g?% : g{‘i OtnL‘PHSHﬁaéEuti%Bl ffrLlRion8 Hcidhéd or drill AQRINIGF fionPdH BBGGUt | cal
15 ministered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emuisions or
water-in-oil liquid emulsions.
20
Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for ex-
C 25 ample, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for ex-
ample, an edible carbohydrate, such as, for example, starch or mannitol. A

flavour, preservative, dispersant and dye may likewise be present.

30
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
35

cium stearate or polyethyiene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,



WD 20051047292 PCT/ EP2004/ 011551 -27 of this type can be prepared using a
process which is generally known in the pharmaceutical art. 5 10 C 15 20 C

25 30 35 i cal formul ations can be adapted for LI jon via
any de- sﬁB%%?#Zbl e nmethod, for exanple by oral (i ncf’ﬁ'?fﬁk%“‘%@?%ﬁ or
sublingual), rectal, nasal, topical (id%tuding buccal, sublingual or
transdernmal ), vaginal or parenteral (including subcutaneous, intramuscular,

i ntravenous or intra- dermal) methods. Such formnul ati ons can be prepared
usi ng all known in _the pharnmaceuti art f or _exanpl

processe al b e,
Combi ni ng. t HEHELESJer PRAMEIE AOBRAGH (R GH8 BRRIE R SOF SaERaAlR: ()
Phar maceut | Clay RGN QB8 IRBIGH 1b HhpRIA) thadiYaNbBHAb1 P8 hiddiche ad-
m ni stered as Separate units, such as, for exanple, cdpsules or tablets;
powder s or gmentiaier theaapsutenlaobesp$ademsi ons i n agueous or non-agueous
|'i quids; edible foans or foamfoods; or oil-in-water |iquid enulsions or
wat er-gn-oil liquid enul sions. Thus, for exanple, in the case of oral

adri i $trat | Waddiubher AOLTAPh: AebALr] suAGRABRNLR, 1UIRAPE LG T o0 ent

conponent can De corbi n h "an or n- T oXI n armaceutical ly

accept abl e | REFaNSHR WeIEBS dyes ehndikewisyy bé ihcorpdriated Rith #®mixtgfe/cerol , water
and the |ike. Powders are prepared by conm nuting the conpound to a

sui t abl e fi nSuitable bindereiinelude istarah gelating atueal sugaesaisueh @spfas@x- comi nut ed
inasimlar i bl e carhohydr at such

as, for_exa nﬁrl‘rr'gper’] 3%@§%C%rba?iﬁﬂ%&b8$§%g&$|F§<§or??g$’3 ngé'% maksi qpéﬁ/raa Iagﬁé r sant
and dy2Omay byiguie R dhbrPSRIPR. folBRARS aBaGaPiaguGAinY SBRRRREIGIY . povder
m xture as descri bed above and filling shaped gelatine shells tHherewth.
&I dant s andnatebcahaxymethydedllulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
15 chloride and the like. The disintegrants inciude, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
20 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylceliulose, an alginate, gelatine or polyvinyl-
c 25 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaoclin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,

for example, syrup, starch paste, acadia mucilage or solutions of celluiose

%0 or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape which are broken up to form granuies.
The granules can be {ubricated by addition of stearic acid, a stearate salt,

35

talc or mineral oif in order to prevent sticking to the tablet casting moulds.
The lubricated mixiure is then pressed to give tablets. The compounds ac-



as, for exanple, highly disperse silicic acid, talc, magnesium stearate,
cal - ciumstearate or polyethylene glycol in solid form can be added to the

powder m re b re the filling operation. A disinteg Igpiliser,
VO 200510‘?&%&%’%@?2@2004/011551 28 such as, for exan%?-g{“g@i@ﬁg ar
cal ci um carbonate or sodi um carbonate,-2%my |ikew se be added in order to

I nprove the availability of the nmedica- nent after the capsul e has been
taken. 5 10 C 15 20 25 30 35 In addition, if desired or necessary, suitable

bi nders, lubricants and disin- tegrants as well as es,can |.i kewi se be

i ncor por at ed®9"AING 'tor@erﬁ“f(‘?'ﬁ?oé’. carsgllrspgqﬂ %OFBPWEQr"é'ﬁ? ﬁgkl%ﬂ,\o‘gmr@ﬂ& el ati ne,
nat ural sugag;s,; ; 148 i t%q@t { sweet ener s
made from m?lclE @'ee,n? lrélig'tB Jﬁé’i’ pgéng(f egsm%eﬁ{?gttlsg “Egu er § v@ﬁhgﬁﬁ ggfry?@ragggﬁpl e,

acaci a, tr aggremoldtionr orsdrgtpressihgistepea tfeiracsparent ortpgdieeptaledtvedayer

pol yet hyl ene glycol, waxes, and the like. The |ubricants used in, these
dosagegf or ECOMRIStING-0fe ahellacosealing, layer Ry erselsHaar o H%Wsméﬁr@ﬂ ear at e,

o) g L BB D06 e iy

di sintegrants T e ere Sstarc

net hyl cel | ul @satingada forddcte! snabi, todiférentiatsbetvedn diffetdrit dosaddenitebl ets are
formul ated by, for exanple, preparing a powder m xture, granulating or

dry-pressing the m xture, adding a lubricant and a disinteg- rant and
pressing the tire. mxture to give tablets. A powder m.xture .i.s repar ed
by " X0 -OFAiaim el It ahie S fidn syaRiR AR e (o8 Bsprdicnt or a
base, 48" desgaidae tHERI oRBEsAUY LSS thatid Givan HUBRERy: coises?s pré.of
exanpl e, carboxynethylcel | u I'ose, an al gi nate, gel at'i ne or pol yvinyl -

% rol i done, spedified amauinbof thet comipound. Sycapssan berprepargd by dissobviig n, an ab-

PLT O A e e ot i an aqUedLs sSlution with 4 sditabls fiavour, Whils elbdrs ° 2"
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
15 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isosteary! alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

20 artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in

C o5 such a way that the release is extended or retarded, such as, for exampie,
by coating or embedding of particulate material in polymers, wax and the
like.

The compounds of the formula | and salts, solvates and physiologically

%0 functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

35

stearylamine or phosphatidylcholines.



absorbant, such as, for exanple, bentonite, kaolin or dicalcium phosphate.
The powder m xture can be granul ated by wetting it with a binder, such as,

for exa r starch paste, acadia nucilage or so ' f_gellulose
or pol yﬂsm{ﬁé’?ﬁ?s and pressing-it through a sieve. Aé&%gg’ﬁf‘@r]ﬁ ive to
granul ation, the powder m xture can be30un through a tableting nachine,

giving lunps of non-uniform shape which are broken up to formgranules. The
granul es can be | ubricated by &addition of stearic acid, a stearate salt,

talc or oil in,or even sti in the.tablet ca |ng

moul de. ThelTsempaads A e formble’t st i aails, Foiites 984 pRipielog

conmpounds a %@E‘,ﬁl{

i nvention cgnxgltgrggg{ee?génﬁs g}_ c%?’péléree- gfvanrgnc?uém %gg@c’é@p&?ﬂgﬁt and
then pressedatiesaslindividugl wrleed)tce\wbldmthbmmnpmmdymo@cuws arlea:ougr anul ati on
or dry- pre55| ng steps- A transparent or o clue protectlve I%%/ consi sting
of a s$|el | adPl§ aTh‘hQO'f"R?HF‘ s gang/eq bercoyn tasgetednd a

gl oss

order Lo be TrtaheRRtatErE, $ﬁ<§?é°wﬁf%i£&ﬁﬁﬁ?$¢°ﬁgfsd%‘é'2§“gﬁ%ﬁﬁ°#@8 ar

l'iquids, sugyrah cob@rynﬁsfaﬁ@wnydmwﬁdpynnembmémmh@hbxI;fowhy@a@x)be pre 10

pared in the form of dosage units so that a given quantity conprises a pre-
speci fi ed aretbplaspartamid obaapolseﬂwwecamde@qwlmaemwttdedsb(yl ving the

di t h it
‘;?Z‘sg‘r’gg usi RRIASKbrRdesl ﬂm%@wﬁ“wedsi‘m%‘ffepéﬁe@ng@ L P
| at by | ubi Ii
gﬁdaeﬁul Si f?%ffcfs?tg&é%cﬁagi;e 6@& exanp% o%ﬁggghﬁs\i{) ggﬂr“??"eaocghl)l '532;3
5I yoxyet hy| refesasecofla umldlcanhmﬂstormxaﬂmiapolylmm,c a‘dlta,\@nly-epddom-lcaﬁm such as,

r exanpl e, pepp t oil or natural sweeteners or saccharin, or other 20
artificial s'ﬂ&ﬂ"@n@? yAPyRdtyriciasid, palyarihassiers. pelyaseials. pelysh- 30 35 The

dosage uni ¢ {RiBliArbA0 o tyefb8boAsEL Gl GaLUReG artn BERIC BibokPS o1

capsul ated i mul-ati on can al so repared in such a
way th&® thecopllgaes ofhyekbgelded or retarded, such as, for exanple,

Pharmaceutica! formuiations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with

20 the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

C 25 Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth

%0 and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

35

an oil-in-water cream base or a water-in-oil base.



by coating or enbedding of particulate material in polyners, wax and the

| i ke. The conpounds of the fornula | and salts, solvates and physiologically
functional derivatives thereof can also be adni nistere | i po-
sone del iW@F@S@?wém, such as, for exanple, snmall uni k@@ﬁ"’é’ééﬁcl es,

| arge unilanellar vesicles and nultila®8l4ar vesicles. Liposones can be
formed from various phospholipids, such as, for exanple, cholesterol,

stearyl am ne or phosphatidyl cholines. WD 20051047292 PCT/ EP2004/ 011551 -30
5 10 G 15 20,25 30 35 The co ounds, o {;} farmul a | gnd the salts, solvates
and physi ol dagh?fETQ‘R?”t‘Fﬁlrf&’me iPng &dep £ doRifal aRRlicatian 1o e 8¥e ki i ver ed
usi ng nonocl riki grigggconmpound
nol ecul es aréem%&%qm%?qﬂw%%&doﬂﬁ Q?édl agt?ggs?(l)%éq %Gé"tﬁg) sol Sbl e

pol yners as |hargﬁt&t:dle caﬂmrpmrymnicularanmmeoﬁetsblmﬁyrrers may enconpass

pol yvi nyl pyrrolidone, pyran copol ymer,

pol yhydr oxypr opyl nmet hacryl am dophenol , pol yhydr oxy- ethyl aspartam dophenol

conhounds e TRGe R ot plBfis AR o oblcdandiRabh M Ind AELET 1 Tor
whi ch are suriciphfadsabzenges parblieoahs mdkHwasigégase of a nedi cament, for

exanpl e polylactlc aci d, poly-epsilon-capro- | actone, polyhydroxybutyrlc
acid, polyorthoesters, polyacetals pol ydi - hydr oxypyr ans,

pol ycyanoacr | at es and c oss| i.nked or hi p gmac{s of
i il Patiorng oS Aodret s sBaaT pimtisSaiat P
aém-r g?iérat 'rﬂhé’céﬂad fpﬁhgq&, b?%abﬁ%lﬂmhe rim i ent pl asters for extended,

cl ose contact wt e ep| erms
E't I ve ingredient can

t. Thus, for exanple, the

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle
15 size, for example, in the range 20-500 microns, which is administered in

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

passages from a container containing the powder held close to the nose.

Suitable formulations for administration as nasal spray or nose drops with
20 a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
C 285 compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffta-

tors.

Pharmaceutical formulations adapted for vaginal administration can be

30
administered as pessaries, tampons, creams, gels, pastes, foams or spray
formulations.
Pharmaceutical formulations adapted for parenteral administration include
35

agueous and non-aqueous sterile injection solutions comprising antioxi-

dants, buffers, bacteriostatics and solutes, by means of which the formula-



be delivered fromthe plaster by iontophoresis, as described in general
ternms in Pharmaceutical Research, 3(6), 318 (1986). Phar maceutical conpounds
adapted f k adm ni stration can be for- nul ated , Creans,
suspensi o‘ﬁéﬁ%@i‘?z@ powders, solutions, pastes, gel sﬁéﬂ% ays élr osol s or
oils. For the treat rrent of the eye or -&Zwer external tissue, for exanple
nmouth and skin, the fornulations are preferably applied as topical ointnent
or cream In the case of formnul ation to give an ointnent, the active

cr cam base. 190 seRaBterLRplonh P pload of Bl Terip et o b@atf%a’?tha ar%”@éc't o give
E2108[3?8217?9?2h?"?.’fﬁbllz'%éﬂ) ﬁgﬁf%@%aﬁé%?ﬂl@ rn%ﬁ:selﬁ?éll\%lﬁé?or Pons adapt ed for

t opi cal appl persiommedia ahd tieickeners. Thedermaylationopan bemdﬂnmﬁheneuenact ive
ingredient is dissolved or suspended in a suitable carrier, in particular
an aqueous s¥nglerdosesonpuitisiose containarse far @AMPIE Seales aMRSuies d for

t opi cal’ appl| | g nd

ot hvashos. ViltaPd Lot ROR ERSbE PR M 680 & iy B, ot on
can be ad- njigh &f eeslefile ddiBef RGuTdOfor BBRPTE Watdrder RjectitpBsrpobear maceut i cal
formul ati ons adapted for nasal admnistration in whi ch the carrier

subst ance i simmediataly befareiuse Iam@&s%’ypowder haV| ng a particle size, for
exanple, in the. ran 20-500, mi crons, which %Ff ,stere t he manner

in whi %:a snu'l”! qion Syiutions; and s'ﬂﬁperrb?iﬁrlf’ RreRA[ 1’1)%@“?% ﬂ%gﬁ’ rassages
froma‘eont g ?éﬁﬁr@&frbﬁ?s@?w Flﬁi'sd éﬁlﬂ@staﬁdtta lepose.  Suitable
or rgtgé‘nf) srblgF g

forrmlations nistration asn nose drops with a liquid
%acarri er substance enconpass actlve i ngr edi ent soI utions in water or oil.

rmaceutical fornul ati ons adapted for adm nistration i nhal.ati on en-
conpass fi nelt @ogamithout 5@%‘“915@?%%?‘1%@950 t%ﬁ@ﬁ"%&ﬁ”l&%"%@d@%ﬂ@&e%y vari -

constituents, the formulations may also comprise other agents usual in the

15 art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

vOours.

20 A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition which requires treatment, and its severity,
the nature of the formulation and the method of administration, and is

c- 25 ultimately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of
neoplastic growth, for example colon or breast carcinoma, is generally in
the range from 0.1 to 100 mg/kg of body weight of the recipient (mammal)
per day and particularly typically in the range from 1 to 10 mg/kg of body

%0 weight per day. Thus, the actual amount per day for an adult mammal
weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that

35

the total daily dose is the same. An effective amount of a salt or solvate or

of a physiologically functional derivative thereof can be determined as the



ous types of pressurised dispensers with aerosols, nebulisers or insuffia-
tors. 30 35 Pharmaceutical formul ati ons adapted for vagi nal adm nistration
can be adm nistered as pessaries, tanponss.creans, gels astes, foans or
spray fOVE3PHEI3. Pharnaceutical formul ations adapt e%é'f’g?zoﬂwjéﬁler al

adm ni stration include aqueous and nermg3aqueous sterile injection solutions
conprising antioxi- dants, buffers, bacteriostatics and sol utes, by neans of
whi ch the formula WO 2005/ 047292 PCT/ EP2004/011551 -32 5 10 15 20 25 30 35
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and fractiomopfdhe effective amosimt pEithe comspound atcordingtortheiisesrtioh pensi on
medi a and thickeners. The formyl ations cgn be adm nistered in single-dose
Or il £1 dos U 4 Gt 56 S6BHME Ahsh SMiah ACs S AL FRr e thaMeRbd st or ed

in freeze-dréfe&hél_l | iiéni:ssﬁ%tiaﬁé{l%bo? that only the addi- tion of the
iquid, 1o

sterile carrier rexanpl e water for injection purposes,

I mredi ately before use is necessary. Injection solutions and suspensi ons
prepar®d in accordance with the rec- ipe can be prepared fromsterile
powders, grddSEes and tablets. It goes without saying that, in addition to
t he above particularly nentioned constituents, the fornulations may al so

of Tor mul at | D PISRESY CPOIPOURR S Suitdlye % A BRESIFR ACAVE RATREISHS. for or al
adm ni St 1 at | @P piERmERTBShaGal o YA, iftISREaRRA ok ifgtéve amount
10 induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
C growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

15 sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
muia | and/or physiologically acceptable salts and solvates thereof for the
20 preparation of a medicament for the treatment or prevention of cancer.
Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
C 25 carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.
Also encompassed is the use according to the invention according to
Ciaim 1 of the compounds and/or physiologically acceptable salts and sol-
30 vates thereof for the preparation of a medicament for the treatment or pre-
vention of a disease in which angiogenesis is implicated.
Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular

35 degeneration and the like.



on a nunmber of factors, including, for exanple, the age and wei ght of the
animal, the precise condition which requires treatnent, and its severity,
the nature of the forrnulation and the nethod of adm nistration, and is
ul ti mat elWOaes®#mnhed by the treating doctor or vet. HOREVEP2OHH IS ecti ve
amount of a conpound according to the_iggvention for the treatnent of

neopl astic grow h, for exanple colon or breast carcinoma, is generally in
the range fromO0.1 to 100 ny/ kg of body wei ght of the recipient (nmanmal)
per day and particularly typically in the range from1l to 10 ng/ kg of body
wei ght per dEye uséoscompeunds ohthesfiormala pand/daphysiologicadiy dcceplaiphs|

wei ghing 70 kg is usually between 70 and 700 , where this appunt can be
admi ni st er ecBells andssolyptesdaareopfer taa@r@parayga{cra?;a madigament &5 ¢ part- doses

Lotal dai 1y UrsRREof peevERyoh Ui Tariditony kst s alBSinifthe S0 oe or -

of a physi ol pghaalfite bRkt PEntBAr EXambles sMRIcAIATISAMAISyIRseagBsned as the
WO 200%/ 047292 PCT/ EP2004/ 011551 -33 E fraction of the éffective anpunt of

t he conpoundneladertieumataid Enthritiavesariasis, qoatac dermatits rdebayacsBypare t hat
simlar doses are suitable for the treatnent of other conditions nentioned
above. USE ﬁﬁi‘sﬁfvéti’éﬁ?‘:%ﬂ@gmh@-e sui tabl e as pharmaceutical active

i ngredi ent sn%égre{@ﬁ%é%d R Ay 6fyth%ﬁ'5é)s ’Ofitﬁe&%%ég%bﬁg}t o

tyrosi ne Ki ced di seases. | Séases i ncl

proliferati oshy@iolbgitally aéeéptable sfishaiddgbioalesnhens?s torl thkiprepaioh wf

angi ogggesi s) which pronotes the growth of solid tunours, ocular

neovascul ar i & medicanentdbethectreatmend paprgventioncofisntyresiae innaseanddeg@ner at i on
and the Iikgai and infl ammatian éﬁso ia. 15 sis, rheumatoid.arthritis and the

hke) . 20 259ISBAMEOMRAL/PPEEHRa gi+oBrRIa S BerTal. EWNE 4 he
mpounds of bfisheitalBictve AibOAt S SbmbaGha Bcbdrdig RPiRPhTerddr S and

sol vat es theretrﬁp for t
is administered to a sick mammal in need of such treatment. The thera-

15 peutic amount varies according to the specific disease and ¢an be deter-
mined by the person skilled in the art without undue effort.
The present invention also encompasses the use of compounds of the
formula | and/or physiologically acceptable salts and solvates thereof for
20 the preparation of a medicament for the treatment or prevention of retinal
vascularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part

O

25 of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,

likewise falis within the scope of the present invention.

%0 The expression “tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of celiular activities, including prolif-

35

eration, adhesion and migration and differentiation. Diseases associated

with tyrosine kinase activity include proliferation of tumour cells, pathoiogi-



preparation of a nedicanent for the treatnent or prevention of cancer.
Preferred carcinomas for the treatnment originate fromthe group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the I_ly hatic _system
stomach M4PEPSOARI2| ar yngeal carcinona and | ung carci no'FFé."raTB?Wf’ltlﬁ%lr group
of preferred forns of cancer are nonocws c | eukaem a, |ung adeno- carcinong,
smal | -cell lung carcinomas, pancreatic cancer, glioblastomas and breast
carcinoma. Al so enconpassed is the use according to the invention according
to Caiml of the conpounds and/or physiologically acceptable salts and

sol - vat es tdal neovasasiatisation thptpearnotesdhe growthi of sadidttumonrs, lacwareat nent  or

- ' f di s, I n_which ' .S is inpli d. Such
(i ease i n vIQIRSEHE MR abPLS ToiPal e aoRa gl Cest TRgH BBRtErE S lch as

Gegener at | ontarnand e M) AMGpRbs T Eit 857 Re ERARPRIATII N Me . e of
conpounds ofjigghe fornula | and/or physiol ogically acceptable salts and

sol vat®s thereof for the preparation of a nedicanent for the treatment or
prevention of inflamuatory di seases also falls within the 5 scope of the

present inveméleﬂrtnpgﬁﬁcﬁ?bi%ﬁorﬁﬁfd‘lééﬁbé iﬁfs}@réaisgegﬂémsgeﬁméﬂe

rheumat oi d arthri psoriasis, contact dermatitis, l'aye yper -
sensitivity treastoientof sadcdrh&¥heipresent| compowraspakibéddumeut Bagicgenesist he
conpounds of the formula | and/or , physi ol oqi%acal | y acceptable salts and

sol vat es t hethergby affecting thegsawi phiwmaurs {§ RBakebal Laaeer ReBeeRY. t r eat nent

R naser nducosteRaARE00 18R TRATP O CINBRA0 Arite Do PRy ort ecti ve
amount of a gaHRVHIFbLUNES VT Ie toriruls Nare BMeNYUitable fo? e feBtriéRt sftdro a sick

mral in need of such treatment. The thera 15 peutic anmount varies
cor di ng t ctairmformsafitiindness alsteddndetinal neovascaelarisationed by t he person

oK vpasons. The ey NGB | Skarsd RO B e I P Ag B ey ol
oL R BalepeRtluate Irac bR eoth Ui UG ORe
also known as oncogenic osteomalacia (Hasegawa et al., Skeletal Radiol.
28, pp.41-45, 1999; Gerber et al., Nature Medicine, Vol. 5, No. 6, pp.623-
628, June 1999). Since VEGF directly promotes osteoclastic bone resorp-
20 tion through KDR/Flk-1 expressed in mature osteoclasts (FEBS Let. 473:
161-164 (2000); Endocrinology, 141:1667 (2000)), the present compounds
are also suitable for the treatment and prevention of conditions related to
bone resorption, such as osteoporosis and Paget's disease.

The compounds can also be used for the reduction or prevention of tissue

2 damage which occurs after cerebral ischaemic events, such as strokes, by
reducing cerebral oedema, tissue damage and reperfusion injury following
ischaemia (Drug News Perspect 11:265-270 (1998); J. Clin. invest. 104:
1613-1620 (1999)).

30

The invention thus relates to the use of compounds of the formula |, and

pharmaceutically usable derivatives, solvates and stereoisomers thereof,

including mixtures thereof in all ratics, for the preparation of a medicament
35 for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.



Met hods for the treatnent or prevention of ocul ar di seases, such as dia-
betic retinopathy and age-induced nacul ar degeneration, are |ikew se part

25 of the_invention. The use for the treatnent or prevention of |nflamrmatory
di seases, VO M2 heumat oi d arthritis, psoriasis, cont BEFERMOHRINY s and
del ayed hypersensitivity reaction, as -\%4 as the treatnent or prevention of
bone pat hol ogi es fromthe group osteosarcoma, osteoarthritis and rickets, 30
| i kewise falls within the scope of the present invention. The expression
tyrosi ne ki nase-i nduced di seases or conditions"” refers to pathol ogical
conditions that depend on the activity of one or nore tyrosine kinases.

{7 ansduct | orf (BTRIEY A given Pt Pase S el b froEi SRS thR aviink, e o

35 eration, pHa&sd 8Rd R kingseat i on and differentiation. D seases associ ated
with tyrosine kinase activity include proliferation of tumour cells,
pat hol ogi WD 20051047292 PCT/ EP2004/0! 1551 -35 5 cal neovascul ari sati on

(i abbt 1 ¢ o1 BERERG KERRES HEREISraRR.l Ihr2 QUGORR, BLGH B FLAF PRI ie) and

|nflannat|onF£fW65Ra5|s rheumatoid arthritis and the 1ike). The conpounds
of the formula T Can be adm nistered to patients for the treatnent of
cancer. The present comnpounds inhibit tunmour angi ogenesis, thereby
affecting the growth of tunmours (J. Rak et al. Cancer Research, 10

55: 4575- 4580Preferesice !swemgutbgmemfmmmumdsmigh@mea|I @daphamm-pr e- sent

hds of table for the t -t
Forbe oot shiEal R e et sl Bt e RIS b Rl oot “or
the formul a i'ng ﬁt&b?;%é"éb?ﬁrpél?rétﬂfs the treatnment of cer- 15 tain bone

uc

t hol ogi es, as osteosarcomm, Osteoarthritis and rickets, also known

oncogeni cfopshe preparaiion Of-bs'm:nament fdrthe ﬁbatmeratloﬂ%hsbﬁes wisigh pp. 41- 45,
1999; Cerber et al., Nature Medicine, 623- 628, June
1999). Si nceaWEGﬂUWG%PYWb‘P'BﬁBtC@yr%W@dﬂm%%QQWWWB@W@ aecardon t hr ough
KDRI Fl k51 expr e@ﬁg%g mat ure osteocl asts (FEBS Let. 473: 161-164 (2000);
Endocri nol ogg/,g 7 (2000)), the present conpounds are also suitable
for the treatnment and prevention of conditions related to

Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of

20 TIE-2, VEGFR, PDGFR, FGFR and/or FLT/KDR by the compounds ac-
cording to Claim 1.
Especial preference is given to the use for the treatment of a disease
where the disease is a solid tumour.

C 2

The solid tumour is preferably selected from the group of the tumours of
the squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the

30
stomach, the larynx and/or the lung.
The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-
35

tomas, colon carcinoma and breast carcinoma.



bone resorption, such as osteoporosis and Paget's di sease. 25 The conpounds
can al so be used for the reduction or prevention of tissue danage which
occurs after cerebral ischaem c events, such as strokes, b reduci ng
cerebral ¥RAMII7H? ssue danmge and reperfusion injury f%FT%W"ﬂﬂ”"F%‘chaem a
(Drug News Perspect 11:265-270 (1998)-37.-Cin. Invest. 104: 1613-1620
(1999)) 30 35 The invention thus relates to the use of conpounds of the
formula I, and pharmaceutically usable derivatives, solvates and

stereoi soners thereof, including m xtures thereof in all ratios, for the
pr epar at i on Referenegiis iurthermore givandorthe asedar ther tregtsent of aitdimanr oh t he

I nhibition, fequlation.and/or du L.on, o ' e. sl angl sduction
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and/ or _ FLT/kéeRniaPaedterlgmpbatic legikaemia andfos csanioflyropihgiociiedkaemia.he f ornul a

|, and®pharma- 10 ceutically usable derivatives, solvates and stereoi soners
t hereof, includ- ing mxtures thereof in all ratios, for the preparation of

a_nedi canentpf of Ehfioh S dFRre fbiaflbs RABES, b lhe AhIURHs RS TorY

i nhibition o yrosi ne Kinases by e compounds accor Ing to Caim1l.

Particul ar phafeerfona ireathertbf acdiségse pewhieh dritfoduraisi itimplicafeca nedi ca-
ment for the treatnent of diseases which are influenced by inhibition of 20

TIE-2, VEGFR, PDGFR, FGFR and/or FLT/ KDR by the conpounds ac- cording to
daim10 Es ciﬁl preference. is 8i vel}ﬂrt| the use for the treatnent of a
t

di sease whef e difeagp i3 pEgterably, ad geu 25 30

C

The invention furthermore relates to the use for the treatment of retinal
vascularisation, diabetic retinopathy, age-induced macular degeneration

15 andfor inflammatory diseases.

The inflammatory disease is preferably selected from the group rheuma-
toid arthritis, psoriasis, contact dermatitis and delayed hypersensitivity

20 reactions.

The invention furthermore relates to the use of the compounds according
to the invention for the treatment of bone pathologies, where the bone
C 25 pathology originates from the group osteosarcoma, osteoarthritis and rick-

ets.

The compounds of the formula | are suitable for the preparation of a

medicament for the treatment of diseases which are caused, mediated

% and/or propagated by Raf kinases, where the Raf kinase is selected from
the group consisting of A-Raf, B-Raf and Raf-1.
Preference is given to the use for the treatment of diseases, preferably
from the group hyperproliferative and non-hyperproliferative diseases.
35

These are cancerous diseases or non-cancerous diseases.



35 The solid tunmour is preferably selected fromthe group of the tunours of
t he squanous epithelium the bladder, the stomach, the kidneys, of head and
neck, the oeso%ha us, the cervix, the thyroid, the intestine, the_liver,

t he brai WO2HE fWg%tate, the urogenital tract, the |ynphatFR2004/en t he
stomach, the larynx and/or the lung. T8 solid tumour is furthernore
preferably selected fromthe group lung adenocarcinoma, snmall-cell |ung
carci nomas, pancreatic cancer, glioblas- tonas, colon carcinoma and breast
carci noma. WD 2005/ 047292 PCT/ EP2004/ 011551 -37 C5 10 15 Preference is
furt her mor e Hhe/BaNcanca@ussliseasestare selecteddiom e araupreansising ¢fhe bl ood and

| mmune syste refer YA the. tr . Of. DU, .fromthe
aroup of” acdriohsEy SratF Joemhiion: BRbAFEvidhs SetTRE per G ARG [ e

| ynphati ¢ | eysrppiagiad imdhofdyicdlidtsdaseBNalitofmhinkaiSbases Ad ifiaAs. on
furthernore relates to the use of the conpounds of the for- mula | for the
treat ngnt ofdeficiBrioyadiseasesnhi ch angi ogenesis is inplicated. The disease is
preferdbly an ocul ar di sease. The invention furthernore relates to the use
for the treatnment of retinal vascul arisation, diabetic retinopathy,

age- i nducedyﬁ?&éﬁéergﬁgﬁwa?,%% sBl¥uey {réréhf %?{g@%ﬁ(@ﬁngfsﬁﬁﬁﬁﬁraiﬁhe

I nfl ammat or sease I's prererably selec group euna- toid

arthritis, mdeﬂslhﬁgl;_c@ﬂbé@@huémbmatdellicanaéd biedderesariep jastiscanvity 20
reactions. 25 30 35 The invention furthernore relates to the use of the
conmpounds ack&sr Bangreatie caneer, hepatic sancey; renal cancer, eelareeal saneerpat hol ogi es,

e e D asf Bl e PEL A hES LARER: BEs SR aP eSS R EG o
C logical cancer, thyroid cancer, lymphoma, chronic leukaemia and acute
leukaemia.

15 The compounds of the formula | may also be administered at the same
time as other well-known therapeutic agents that are selected for their par-
ticular usefulness against the condition that is being treated. For example,
in the case of bone conditions, combinations that would be favourable in-

20 clude those with antiresorptive bisphosphonates, such as alendronate and
risedronate, integrin blockers (as defined further below), such as avB3
antagonists, conjugated oestrogens used in hormone replacement ther-
apy, such as Prempro®, Premarin® and Endometricn®; selective oestro-

c 25 gen receptor modulators (SERMs), such as raloxifene, droloxifene, CP-
336.156 (Pfizer) and |lasofoxifene, cathepsin K inhibitors, and ATP proton
pump inhibitors.

The present compounds are also suitable for combination with known anti-

cancer agents. These known anti-cancer agents include the foliowing:

%0 oestrogen receptor modulators, androgen receptor modulators, retinoid re-
ceptor modulators, cytotoxic agents, antiproliferative agents, prenyl-protein
transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-
tors, reverse transcriptase inhibitors and other angiogenesis inhibitors.

35

The present compounds are particularly suitable for administration at the

same time as radictherapy. The synergistic effects of inhibiting VEGF in



ets. The conpounds of the fornmula | are suitable for the preparation of a
medi canment for the treatnent of diseases which are caused, nediated and/or
propagated by Raf kinases, where the Raf kinase is sele ed fro he group
consi st i 08&’5&4@? B-Raf and Raf-1. Preference is gi vé(}m ’F'(’)z“f'ﬂglﬁée for the
treatnent of diseases, preferably fred&t-he group hyperproliferative and
non- hyperproliferative di seases. These are cancerous di seases or

non- cancer ous di seases. WD 20051047292 PCT/ EP2004/011551 -38 5 10 C 15 20 C
25 30 35 The non-cancerous di seases are selected fromthe group consisting
of psori asiembipgtien wits, radiatherapyhays besndarariorgdn dhe a8{PEEng, beni gn
prostatic F{@{ﬁﬂﬁb@ I mrunol ogi cal di seases, autoi mune di seases and

i mmuno- deficie %ases The cancerous di seases are selected fromthe

group consi sQdxrodfenireséptor Afstifdtors"yefbre &0 e8mpotifite Wich eddfereaniter |
bl adder cancer, gastric can- cer, pancreatic cancer, hepatic cancer, renal

cancer% col aardpniait tbamiaaing obpeatiogmtn:'é}e rmawrcmlesa@t rechacer ,
oesophageal cancer oqi cal c ncer r ol nc

chronic | euk'?;i@WrE ﬁ& %tf%esq JERPRY r-pp%dq{% mqﬂéac P‘fﬁg f‘é%l’a | nmay
al so be adm {Béfoeﬁfi-ﬁoﬁ{‘ éf ?510& 1Hbﬁ?er%'5 Lﬁ}'ta'sgfsa‘l"ei‘b‘ﬁ'?@w {dremmBREL | C

agents that are selecte or t par - ticular usefulness agal nst t he

condi tion t Halvestrahtida{g- @Mmdthy%rompwmﬁw—4—meth?lh@-[¢~@3¢1 pipdradie
condi ti ons, conbinations that would be favourable in- clude those with

ant i r esor pt i ¥)SthexyessRYirate %‘bef'égﬁy r25-3iy e 4 &-dimathyinrepanemis: e,
i ntegri® bl og e ity RSy BERL SHEroNELD A iR opHeny By GRaRhe RS HE46.

"Androgen receptor modulators” refers to compounds which interfere with

C or inhibit the binding of androgens to the receptor, regardless of mecha-

nism. Examples of androgen receptor modulators include finasteride and

15 other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole

and abiraterone acetate.
"Retinoid receptor modutators' refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.

20 Examples of such retinoid receptor modulators include bexarotene, treti-

noin, 13-cis-retinoic acid, 8-cis-retinoic acid, a-~diflucromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxy-
phenylretinamide.

C 25 "Cytotoxic agents” refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapaziming,

%0 sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,
altretamine, prednimustine, dibromodulcitol, ranimustine, fotemustine,
nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustine, impro-

" sulfan tosylate, trofosfamide, nimustine, dibrospidium chioride, pumitepa,

lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-

aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,



ant agoni st s, conjugat ed oestrogens used in hornone replacenent ther- apy,
such as Prenpro(r), Premarin(r) and Endonetrion(r); selective oestro- gen
receptor nodul ators (SERMs), such as ral oxi fene, drol oxifene. CP- 336.156

(Pfizer) YRAUSA4BPBxi fene, cathepsin K inhibitors, and HEPBERBIAISST,inp

I nhibitors. The present conpounds are-#so suitable for conbination with
known anti- cancer agents. These known anti-cancer agents include the

foll owi ng: oestrogen receptor nodul ators, androgen receptor nodul ators,
retinoid re-_ceptor nodul ators, cytotoxic agents, anti proliferative agents,
pr enyl - pr ot ERX10P (s teans. irams)biscBrs(hexkpns-ddiasaineimyddianing: t ors, HI VvV

Dot e o BB REI R HAR AR SN i ¢ o
for adm ni stgpirinie, Arséme trigade, 1- mdaaegﬁdmdlqog%% md%tgqiag?st ic

effects of inhibiting VEG- in WD 2005/ 047292 PCT/ EP2004/ 011551 -39 5 10 C
15 20 25 30 dimetipianibinecromibicing idanditiar daynorabeindesanteens,imidekamn t he art

(e ' oo B SinSBi pRAYe: SAAD B BRAUb I bR 458 o
ot ude. - butt e B o s 1 A A it P one.
LY353381, LYgalddibdn, elirafides] MEN107 354N d¢tdeméthoxy-3-deamino-3-azirid-
4-17-(2, 2-di et hyl - 1- oxopr opoxy- 4- net hyl - 2-[4-[ 2- ( 1- pi peri d-

i nyl ) et hoxy] prefrprqthyisulfomadadarBicin (sae Wé@p{ﬁ ,(32-)di met hyl pr opanoa

oo SOARBSRTSARRRS ) BT RRAT BASRARA opBd Pl | oo

the bindi ng 34 anbrearid' -H80%y28 -NevRSaRiukobRing! B66ctakorasiBexin,

C. dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5 6-pentafluoro-N-(3-fluoro-4-

15 methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-__-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

20 irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-0-excbenzylidenechar-
treusin, 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-
(6H)propanamine, 1-amino-S-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-
methyl-1H, 12H-benzo[de]pyrano{3',4':b, 7]indolizino[1,2b]quinoline-

25 10,13(9H,15H)dione, lurtotecan, 7-[2-(N-isopropylamino)ethyi]-(20S)-
camptothecin, BNP1350, BNP11100, BN80915, BN80942, etoposide
phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-deoxyetoposide,
GL331, N-[2-(dimethylamino)ethyl)-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-
blcarbazole-1-carboxamide, asulacrine, (5a,5aB,8aa, 9b)-9-[2-[N-[2-(di-

30 methylamino)ethyl]-N-methylaminojethyl]-5-[4-hydroxy-3,5-dimethoxy-
phenytl]-5,5a,6,8,8a,9-hexchydrofuro(3',4".6,7 )naphtho(2,3-d)-1,3-dioxol-6-
one, 2,3-(methylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]phen-
anthridinium, 6,9-bis{(2-aminoethyl)amino]benzolgjisoquinoline-5,10-

35

dione, 5-(3-aminopropylamino)-7,10-dihydroxy-2-(2-hydroxyethylamino-
methyl)-8H-pyrazolo[4,5,1-delacridin-6-one, N-[1-[2(diethylamino)ethyl-



nism Exanples of androgen receptor nodul ators include finasteride and
ot her 5a-reductase inhibitors, nilutamde, flutamde, bicalutam de,
| iarozol e and abiraterone acetate. "Retinoid receptor nodul ators” refers to

corrpoundswﬂl%&;bé'igierfere with or inhibit the binding gérEpidoil@i19s to the

receptor, regardless of nmechanism Exanpl es of such retinoid receptor
modul ators include bexarotene, treti- -Adin, 13-cis-retinoic acid,
9-cis-retinoic acid, a-difluoronethylornithine, [|LX23-7553,

trans- N- (4' - hydroxyphenyi)reti nam de and N-4-carboxy- phenylretinam de.

it ough d r ST R ERTS S EFPHGE AR froiafifdel, PRI Py C0i
cel | nyosi smethyfdmiiofathphéonidibe cfBORAMIdL, SR diRREhPaind JReyI)-S,

intercalators, "microtubulin inhibitors and topoisonerase inhibitors.
Exanpl es of aminel-sxhydragedtsindsoplit-clauinolin-é-ans: and direesna.o, tirapazi m ne,
sertenef, caghecti I fosfam de, tasonermn I dam.nge, .carbgpl atin,

i tr et ne. ASRBiRINaatvements thohBRartrrare RN AREENA pi6RbUSRA: | ne,
nedapl atin, (e 4rPhd G31BSTDENEUB. HYAIRRID IGEM231 St INRSG | nd | P! O-
sul fan tosylate, trofosfam de, ninustine, dibrospidiumchloride, pumtepa,
| obapl ati n, amtimefabatifes,suchads emonitabme, casmbfur] tegafurppantostating eoxi-osf am de,
ci s- am nedi chl gro(2-net hylp

VIO 20051047 PR HRRISKAIS oarabiG, SAoesiabingoSalboabas. GHRLDINS, t  ans.
o oy PP RSO N A IS o o 1
d!orret hyl %antﬁiﬁﬁrelﬁ' g%?'?r?f“fﬁ@%ﬁ’?ﬁb?@%ﬁﬁﬁfﬁﬁﬁﬁ@%ﬁﬁ? i%ﬁg?/ )m t oxan-
one, pi r armethlidengeviidinel & -flugrornethylene-ArdemyeytidinanNi{fddp3-dist on, 3' - de-
6. hydrobenzofuryl)sulfonyl}-N'-(3,4-dichicrophenyljurea, N6-{4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyllglycylamino]-L-glycero-B-L-mannohepto-

15 pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-{2-amino-4-
oxo0-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b}-1,4-thiazin-6-yI-(S)-ethyl}-2,5-
thienoyl-L-glutamic acid, amincpterin, 5-fluorouracil, alanosine, 11-acetyl-
8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracycto-

20 (7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents" also include monoclonal anti-

c 25 bodies to growth factors other than those listed under "angiogenesis
inhibitors”, such as trastuzumab, and tumour suppressor genes, such as
p53, which can be delivered via recombinant virus-mediated gene transfer
(see US Patent No. 6,069,134, for example).

30 The invention furthermore relates to the use of the compounds of the for-

muia | for the preparation of a medicament for the treatment of diseases,
where the disease is characterised by disturbed angiogenesis. The dis-
ease is preferably cancerous diseases.

35  The disturbed angiogenesis preferably results from disturbed VEGFR-1,
VEGFR-2 and/or VEGFR-3 activity.



am no- 3' - nor phol i no- 13- deoxo- | 0- hydr oxycar m nonyci n, annanyci n,
gal arubicin, elinafide, MEN 10755 and 4-denet hoxy- 3-deam no-3-azirid-

inyl - 4-ngt I yl daunorubicin (see WO 00150032). EXﬁF(P

m cr ot ubﬁygﬁi"fsﬁﬁf:g?t ors include paclitaxel, vindesine s @F@o‘%"”l

3', 4' -di dehydr o- 4' - deoxy- 8' - nor vi ncal edléobl asti ne, docetaxol, rhizoxin,
doI astatin, mvobulin isethionate, auristatin, cenadotin, RPR109881 ,
BM5184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3 fluoro-4 -

met hoxyphenyl enesul f onam dr ovi an t| ne, N di net hyl - L-

val yl - L-val yF %'RL RyBTerencs '§|tﬁﬁ"eﬁ5?r8| %FO E'thi 8 yseRfithe RMPOUNEBx 058 and
BMB188797.  Suuy &ﬁgr{B'tﬁé |rerenE8ﬁ‘P6rSl%‘-’ﬂréB§rdtu%' dt'd Rlediiciinferit 98HCGAR;-

hycapt am ne, 1 r1 nbtecan ecan,

6- et hoxypr omitiwy bf YEGFR-Q &ctivitgnzy! i denechar- treusin,

9- met hoxy- N, N-di net hyl - 5- ni tropyrazol o(3, 4, 5-kl ]acridi ne-2-

(61- I) ropanam ne, 1-am no-9-ethyl -5- quoro 2, 3-di hydr o- 9- hydr oxy- 4-

nethyl gui nol i ne-

e oy o 8 AHEREBh RE A RRE e bl ot ARl TS

canpt ot heci n, BNP1350, BNPI 11Q0, BN80915, BN80942, et oposi de phosphat e,

t eni posi de, sobuzoxane, 2'-dinethylam no-2'-deoxyetoposide, G.331,

N-[ 2- (di met hyl am no) et hyl ] - 9- hydr oxy- 5, 6- di et hyl - 6H pyri do[ 4, 3-

b] car bazol e- 1- car boxam de, asul acrine, (5a, 5a8, Bﬁﬁ 9b)-9-[2-[N-[2-(di -

met hyl Sni no) et hyl ] - N-net hyl am i no]ethy yd roxy-3, 5-d inethoxy-

phenyl 5, 54, 6, 8, 8a, 9- hexohydro%y hapht ho( 2, 3-d) - 1, 3-di oxol - 6-

one, 2, 3-(nethyl enedi oR?) - 5- myy fiy Eydre 3- met hoxybenzo[ c] phen-
thr|d|n|un1 6, 9-bi s((2-am no thyl)anlno]o:nzo[g]lsqu|noI|ne 5, 10- di one,
- ( 3- am nopr opyl am no) - 73 10- dr oxy- 2- (2-R$dr oxyet hyl afi no-

nmet hyl ) - 6H pyrazol o[ 4,5 acr Ndi n-6-one, N-[I-[2(diethylanmi no)ethyl WO

2005/ 047292 PCT/ EFR 115 &‘ 15 10 15 20 C 25 30
15 ST N7 X
in which
R', R? each, independently of one another, denote H, A, OA,
20 alkenyl, alkynyl, NO,, CF; or Hal,

R'and R® together also denote alkylene having 3-5 C atoms,
R’ R* each, independently of one another, denote H, A, OA, OH,
Hat, NO;, NHz, NHA or NAA',
R*and R* together also denote -O-CH,-CH,-, -O-CH,-O- or
C 25 -0-CH>-CH-0O-,
A A each, independently of one another, denote alkyl having 1 to
6 C atoms, where 1-5 H atoms may also be replaced by F

and/or chlorine,

30 X denotes morpholinyl, 4-Y-piperidin-1-yl or 4-Y-piperazin-1-y,
Y denotes H, A, OH, -CH,OH or -CH,CH,0OH,
Hal denotes F, Cl, Bror |
and

35 n denotes 0, 1, 2 or 3,



35 am no] - 7- net hoxy- 9- oxo- 9H-t hi oxant hen-4-yl net hyl | formam de, N (2-(di -

nmet hyl am no) et hyl ) acri di ne- 4- car boxam de, 6- [ [ 2- (di net hyI am no) et hyl ] -

am no] - 3- hydr oxy- i ndeno[2, | -c]quinolin-7-one and

"Anti pr olwgsg?ﬁq%\;@;;gents i ncl ude anti sense RNA and D\E\WHGEF%O- tides
such as G3139, ODN698, RVASKRAS, GEM23#¥3and | NX3001 and antinetabolites
such as enocitabine, carnofur, tegafur, pentostatin, doxi- fluridine,

trimetrexat e fI udar abi ne capeci tabi ne, gal oci tabi ne, cytarabi ne

ocfosfate, blnes raltltr It| rexid, emtefur,
tia- zofuri rP gg'@ 'Vaﬂéﬁ%t% éaﬁ‘ieﬁ%o's% deoxy- 2 -

nmet hyl i denec : tidine, N-[5-(2,3-di-
hydr obenzof uﬁrﬁ% %j H&F?%fzhm#u%ﬁéﬁ g EIP%% gﬁo‘rgfopﬁag%)eérea N6- [ 4- deoxy-4-[N2- [2
(E )., 4(E)-tetradecadi enoyl]glycylamino]-L-g Iycero-B-L- man nohept o-

pyranosyl ] adeni ne, aplidi ne, ecteinasci din, troxacitabine, L'Z am no- 4-
0X0- 4, The invention also relates to the optically active forms (steredisomers), the

7, -t elrany dege i) Metapalande e idab A chdhe (SRR,

8- (car banoy| gatgsof hese dorhpduds. 6- met hoxy- 14- oxa- 1, 11- di azat et racycl o-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, |one-

trexol, dexrazoxane, nethioninase, 2'-cyano-2'-deoxy-N4-palmtoyl-I-B-D
ar abi nof ur an I - am np i-di ne-2-,car al dehyde t hi o-
seni caré)azon‘ggg %ﬂﬁ?%ﬁ Wftggé?aﬁpa'g mhd ’IQ 3&5@7‘@5‘3‘ I'BRE ant i -
bodi es'to 9r s indidgiel for tHRIrmUR UniisCenprésSiy stHleg bthétigdgrgenesi s

i nhi bitors" uch as trastuzunmab, and tunour suppressor genes, such as p53,
ich can be dellvered vi a reconbi nant virus-nedi ated gene transfer (see US

tent No. 6,069 for exarrp : |nvent| furthernore relates to the
use of the cB dﬁ‘d@PeﬂHG”“le %ﬁllaﬁot & oprefera %B’r%?ﬂfﬁ?’ﬂ‘?ﬁﬁ é'ﬁw}'%di cament

for the trea eases, Wwhere the disease is characterised by
di st ur bed anféllggg'én(gtsalcghéﬁe d| s- ease is preferably cancerous di seases. The
di stur®@d angi ogenesis preferably results fromdisturbed VEGFR-1, VEGFR- 2

and/ or VEGFR-3 acti vi tfy WO 2005/ 047292 PCT/ EP2004/ 011551 -42 5
In the above formulae, alkyl is preferably unbranchedand has 1, 2, 3, 4, 5

or 6 C atoms, preferably 1, 2, 3, 4 or 5 C atoms, and preferably denotes
methyl, ethyl or propyl, furthermore preferably isopropyl, butyl, isobutyl,
20 sec-buty! or tert-butyl, but also n-pentyl, neopentyl or isopentyl. Alkyl fur-

thermore denotes, for example, trifluoromethyl.

Alkylene is preferably unbranched and preferably denotes propylene,
c 25 butylene or pentylene.

One of the radicals R' and R? preferably stands for H, while the other pref-
erably denotes propyl or butyl, but particularly preferably ethyl or methyl.
Furthermore, R’ and R? also together preferably denote propylene, buty-

30
lene or pentylene.

R' R? particularly preferably each, independently of one another, denote

H or A, or together denote alkylene having 3-5 C atoms.
35



10 (CH2)" |

to conpou

one anot her,
and R2 toget
i ndependent |
NAA', R3 an
- O CH2- CH2-

lto 6 Cat@fn;

Particul ar preference is therefore also given to the use of the
compounds according to the invention for the preparation of a medicament

for the i n of VEGFR-2 activity. The invention rel at es
Rzl i v RCHERARLISS

formula | R 15 in which Rl, R2 eac
denote H, A QA 20 al ke~ al kynyl, N2, CF3 or Hal,

her al so denote al kyl ene having 3-5 C atons, R3, R4 each,

ndently of

C25 R

y of one anot her, denote H A, QA OH Hal, NO2, NH2, NHA or

RSbl eS8 F R B R0 i o Rl E k1 vt ng

Wnere 1-5 H atons nay al so be replaced by F and/or

chlorine, 30 X aenot es norpholinyl, 4-Y-piperidin-1-yl or
n-| - Y denotes H, A OH, -CH2CH or -CHZCHZO—I HaI denotes F,

nd 35 otes r 4729 EP20041011551
-43 C Al kyl efh@enxl R{P&@P t?”%tﬂ’é’ﬁ@ﬁ ﬁ'%fn%’pﬁ?%q %‘B&‘t% dBRRUEPAYly | ene, 25

4- Y- pi pera2|
a, Br or

butylene or

10

15

20

C o5

30

35

SEbHERPE prefdrencis furthermore given to 1-pentenyl, isopenteny! or
1-hexenyl.

Alkynyl preferably stands for ethynyl, propyn-1-yl, furthermore for butyn-1-,
butyn-2-yl, pentyn-1-, pentyn-2- or pentyn-3-yl.

The radicals R* and R* may be identical or different and are preferably in
the 3- or 4-position of the phenyl ring. For example, they each, independ-
ently of one ancther, denote H, alkyl, alkoxy, hydroxyl, nitro, amino, alky!-
amino, such as, for example, methylamino, dialkylamino, such as, for
example, dimethylamino, F, Cl, Br or |, or together denote ethyleneoxy,
methylenedioxy or ethylenedioxy. They also preferably each stand for
alkoxy, such as, for example, for methoxy, ethoxy or propoxy.

R® R* particularly preferably denote H, F, Cl, methoxy, hydroxyl or to-
gether denote 3,4-methylenedioxy.

The radical X preferably denotes 4-morpholinyl, 4-methylpiperazin-1-yl,
4-(2-hydroxyethyl)piperazin-1-yl or 4-hydroxypiperidin-1-yl.

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formuia | encom-

passes all these forms,



15 and pharmaceutical ly usabl e derivatives, solvates, salts and stereoiso-
nmers thereof, including m xtures thereof in all ratios. The invention al so
relates t cally active forns (stereoisoners), hg { rs, the
racenategﬁozﬂgnggéétereoners and the hydrates and sol - ﬁggﬁmgﬂlﬁese
conmpounds. Above and below, the radical Rl, R2, R3, R4, X, L and n have the
mean- ings indicated for the formula 1, unl ess expressly stated ot herwi se A

and A, independently of one another, preferably each denote al kyI hav- ing

R o L R A TR e

pr ef er abl y RARLRS| inTRIEN ot Iish She s 196 28 redild @s§§iﬁ§%ggﬁ@§féo el iyl

i sopropyl, buty I SO 20 sec-butyl or tert-
neopent yl ormeanmgatuydilcaw&gbov‘w Somépreferred @map:saet cérapoendsway,be

trifluoronethyl. One of th radi cal ef er abl tands for H,

whil e ghe ot??ﬁ?reﬁi‘?-ﬁ‘ by theut '9‘”61'@15‘9 ‘zcﬁﬂ?‘ﬂ (ljaq)ﬁo &ﬂ ?"' ng E’&'F"t wi®ariy
preferably preferably
denote pr op;e/\flrogr)r{?hlé)[) %'r?g t(Elr=j pe ene ﬁﬁﬂgﬂ%ﬂ | cu#’ar y preferably

each, lndepeméembbnrngfmm&ate@rmtteerfordﬁnlwt ebuthhwmah or together denote
al kyI ene having 3 atons. 35 WD 20051047292 PCT/ EP2004/ 011551 -44 Hal

preferabl y denotes F, O or Br, but also I, particularly preferably F or
. C5 10 1 yl pref erab ryi 1- - Pk openyl ,
1 but e;lf' Iﬁgtgh Eﬁh sec- e ﬂePeﬁgﬁ@Qﬁege hﬁrt ﬂgﬁ%ﬁg ‘é‘i ven to 1
-pente él i sopent enyI or lpAeNEnYLF, or Hal,
R*and R* together denote -O-CHy-CHs-, -O-CH.-O- or -O-CH,-

C CH,-0,

X denotes morpholinyi and
15 n denotes 1;
inlab R' R? each, independently of one another, denote H, A,
OA, NO;, CF; or Ha|,
20 R® R* each, independentiy of one another, denote H, A,
OA, Hal, NO;, NH;, NHA or NAA',
X denotes morpholinyl and
n denotes 1,

C 2

inlac R'andR? together denote alkylene having 3-5 C atoms,
R®>and R* together denote -O-CH,-CH,-, -O-CH,-O- or -O-CH,-

CH2-0,
30 X denotes morpholiny! and
n denotes 1;
inlad R'and R® together denote alkylene having 3-5 C atoms,
R® R* each, independently of one another, denote H, A,
35

OA, Hal, NO2, NHz, NHA or NAA',

X denotes morpholinyl and



Al kynyl preferably stands for ethynyl, propyn-l-yl, furthernore for
butyn-1-, butyn-2-yl, pentyn-1-, pentyn-2- or pentyn-3-yl. The radicals R3
and R4 may be identical or different and are preferabl yrhn t he iQ’ or

4-posi ti oWOPY¥MEBhenyl ring. For exanple, they each, FHYEPENYOUSRL |y of
one anot her, denote H, al kyl, al koxy, -Hflfoxyl, nitro, am no, alkyl- am no,
such as, for exanple, nethylam no, dialkylam no, such as, for exanple,

di rethylamno, F, C, Br or |, or together denote ethyl eneoxy,

met hyl enedi oxy or ethyl enedi oxy. They al so preferably each stand for

al koxy, such as, fRr exanpl &9efHes det hoxy, ethoxy or propoxy. R3, R4
particularly preferably denote H F. O, nethoxy, hydroxyl or to- gether
denote 3, 4-nmet hyl enedi oxy. C 25 30 The radical X preferably denotes

4- mor phol i nyin, |aé- Nkt hyl pi perdeniaoles mdrpholihyl 24-yypiperidivi- iy bpdper azi n- 1-yl or
4- hydr oxypi peridin-1 -yl. Throughout the invention, all radicals which occur
nore than once nay be i dentkipal@z#i-1diliferent, i.e. are independent of one
anot her. The conpoyn of the for I r hi,r centres
and can thereforegccur in W’é@@%@ﬂyggﬁégiaﬁmﬁﬁg}%ﬁeﬁf%?ﬁéﬁa I
encom passes all these forng. 35 WO 2005/047292 PCT/ EP2004/ 011551 - 45 5
10 C 15 20 25 30 35 Accordingly, the invention relates, in particular, to
the conpounds of tRbant®’nultagettien demotthalkylenedwmaving8-2€ athmssai d r adi cal s
has one of the pr e&@rr&gd meani n%_? i ndi ca]led above. Somaeﬁr efﬁrfﬁ\d groups of

COWpOUI:ll (O)I s may be each, independently of one another ote
OH or Hal,
R*and R* together denote -O-CHy-CH,-, -O-CH5-0- or -O-CH,-
c CH.-0,
and pharmaceutically usable derivatives, solvates and sterecisomers

185 thereof, including mixtures thereof in all ratios.
Particular preference is given to compounds selected from the group

20 2-(morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6, 7, 8-tetrahydro-
[1]-benzyithieno[2 3-d]pyrimidine,
2-{morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-dimethylthieno-
[2,3-d]pyrimidine.

The compounds of the formuia | can preferably be obtained by reacting

compounds of the formula Il

30 R3
(CH,),,
R2 N/ )
R I
72ndd N
R1
35 S \NJ\L

in which



expressed by the follow ng sub-fornulae laa to | ae, which conformto the
formula | and in which the radicals not designated in greater detail have

the neaning indicated for the formula i, but in which ninlac R and R2 R3
and R4 X @l and R2 R3 R4 X each i ndependent | her,
denote H, Rzﬂoé&ﬁ%ﬁw CF3 or Hal, toget her denote - C}fﬁ?@@ﬁ%ﬁggmz O or

-0-CH2- CH2- O, denotes norpholi nyI and 4%enot es 1; each I ndependent |y of
one anot her, denote H, A, OA N2, CF3 or Hal, each, independently of one
anot her, denote H, A, OA, Hal, NO2, NH2, NHA or NAA , denotes norpholinyl
and denotes 1; together denote al kyl ene having 3-5 C atons, together
denote -O-CH2-CH2-, -O-CH2-O or -0-CH2- CH2-O, denotes norpholinyl and

denotes 1, thquhﬁ:* AeaaHN ﬁé\yé/{f%r\%eaﬁhﬁﬁggn&cﬁtéa atonms, each, independently
of one another, denote H, A, NHA or NAA', denotes

nmor phol i nyl and WO 20051047292 PCT/ EP2004/ 011551 - 46
and L denotes CI, Br, OH, SCH; or a reactive esterified OH group,
5

with the N-containing heterocyclic compounds.

If L denotes a reactive esterified OH group, this is preferably alkylsulfonyl-

oxy having 1-6 C atoms (preferably methyisulfonyloxy} or aryisulfonyloxy
10

having 6-10 C atoms (preferably phenyl- or p-tolylsulfonyloxy, furthermore

c_ also 2-naphthalenesulfonyloxy).

Precursors of the compounds of the formula 1l can be prepared, for exam-
15 ple, by cyclisation and halogenation analogously to J. Med. Chem. 24, 374
(1981). Subsequent reaction with arylalkylamines gives the compounds of

the formula 1.

20 In detail, the reaction of the compounds of the formula 11 with the N-con-
taining heterocyclic compounds is carried out in the presence or absence
of an inert solvent at temperatures between about -20 and about 150°,
preferably between 20 and 100°.

C
The addition of an acid-binding agent, for example an alkali or alkaline-
earth metal hydroxide, carbonate or bicarbonate, or of another salt of a
weak acid of the alkali or alkaline-earth metals, preferably of potassium,

sodium or calcium, or the addition of an organic base, such as triethyl-

30
amine, dimethylamine, pyridine or quinoline, or of an excess of the amine
component may be favourable.
Suitable inert solvents are, for example, hydrocarbons, such as hexane,
35

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachioride,



n denotes 1; 5 10 C 15 in | ae X denotes norpholinyl, 4-Y-piperidin-1-yl
or4 Y- piperazin-1-yl, R, R2 each, independently of one another, denote H,

or t oget her denote al kyl ene having 3- , R4
each |nd‘é’8§m1®}9‘1’9§ of one another, denote H CA OH O?Cfﬁ:??&@llg% R4
t oget her denote -0-CH2-CH2-, -O-CH2-O-48--0-CH2 - CH2-O and
phar maceutical ly usabl e derivatives, solvates and stereoi soners thereof,

i ncl udi ng m'xtures thereof in all ratios. Particular preference is given to
conpounds sel d from

2- (mor phol i n® ?”ﬂ org 'ﬂ@ﬂ?ﬁ?ﬁg%cﬁlﬁc}hﬂﬁﬁiﬂha?ﬁ methanal, chgnplet“?oahydro- [1

]- benzylthle gl f
4- et hyl enedi o y éhgiyﬁwg rﬂguta%ggu? ﬁﬁ‘t] bﬁ! e‘a'r??)?'@[ guéﬁg pyri %1 dine. 25 30
The conpoundsthef, dilsepfapyinetizer| tetmhyﬂrm‘ﬁmraﬂﬂ%b@' dibkanereglydnl etleerst i ng
conpounds of the formula Il 11 35 in which WO 2005/ 047292 PCT/ EP2004/ 011551
-47'5 40 C 18uch as ethylene glycol monomethyl or monoethyl ether, ethylene glycol

dimethyl ether (diglyme); ketones, such as acetone or butanone; amides,

such as acetamide, dimethylacetamide or dimethylformamide (DMF);

nitriles, such as acetonitrile; sulfoxides, such as dimethyl suifoxide

(DMSO); nitro compounds, such as nitromethane or nitrobenzene; esters,

10 such as ethyl acetate, or mixtures of the said solvents.

A base of the formula | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the
15 base and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,
for example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric
20 aciad or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, sulfo-
nic or sulfuric acids, for example formic acid, acetic acid, propionic acid,
C 25 pivalic acid, diethylacetic acid, matonic acid, succinic acid, pimelic acid,
fumaric acid, maleic acid, 1actic acid, tartaric acid, malic acid, citric acid,
gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
30 benzenesulfonic acid, p-toluenesulfonic acid, naphthalenemono- and di-
sulfonic acids, laurylsulfuric acid. Salts with physiologically unacceptable
acids, for example picrates, can be used for the isolation and/or purifica-

tion of the compounds of the formula .

35



R1, R2, R3, R4 and n have the neanings indicated, and L denotes C, Br, OH,
SCH3 or a reactive esterified OH group, wth the N-containing heterocyclic
conpounds. |If L denotes a reactive esterified OH group, this is preferably

al kyl sul f&ﬁ\%ﬁmﬂﬁ?zha"i ng 1-6 C atoms (preferably methypsy/sbRiayopsyy OF
aryl sul f onyl oxXy aving 6-10 C atons (preferably phenyl- or

p-tol yi sul fonyl oxy, furthernore also '2491apht hal enesul f onyl oxy). Precursors
of the compounds of the formula 11 can be prepared, for exam ple, by
cyclisation and hal ogenati on anal ogously to J. Med. Chem 24, 374 (1981).

Subsequent rgaction wth ar yl am n | t o] . the formula
1. 20 In de fihe g '5%’5@%?%1‘4"?‘% S hedslmile lgﬁaf,hlgﬁgﬁfﬁpg i bt he
N-con- tai ni adrdhtREY Shits uSPgRULRES forexanplée R8dRIM hyardxditk &F &gence or
absence of an inert solvent at tenperatures between about -20 and about

1500 , pr ef bonateoripetagsiumiydsexide 00 cad®r@de35 The addition of an
aci d-bi ndi ng agent, for exanple an alkali or alkaline- earth netal
hydr oxkde, carbonate or bicarbonate, or of another salt of a weak acid of

the al kal i OPﬁ?éngSl hé 866 HasERbEY ﬁseé’éﬁfkﬁ{a%@ ih itoPQttﬁé%bﬁfﬂoynSQQ}f“m or

cal cium or itron of an organic base, such as triet am ne,

di met hyl am nthe foymuld nendphysioiogicalig accepiablasaltxtteseofodarn fuethermose

conmponent mag be favourable. Suitable inert solvents are, for exanple,
e

hydr ocar bonsPe sinoyed as PtV inhibitees B thesomhatingsiAisrasasinien @ xyl ene;

chl ori nat ed - Lchl ' et hane,
car bon éet r a@éﬁ%%@qa%%%%@@ BE@% @@@Wﬁ%@%}fa"&’%ﬁﬁ%m@' .
chi or of 8r m onamiehicpriARRitRNG: preveAtieh and Festie felRathe) dthe &dripdads | So-
propanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl
according to the invention can furthermore be used in particular in the
C treatment of diseases of the cardiovascular system and for the therapy of
impotence.
15
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and sterecisomers thereof, including mixtures thereof in all ratios,

20 and optionally excipients and/or adjuvants.

These compositions can be used as medicaments in human or veterinary
medicament. Suitable excipients are organic or inorganic substances
25 which are suitable for enteral (for example oral), parenteral or topical ad-

O

ministration and do not react with the novel compounds, for example
water, vegetable oils, benzyl alcohols, alkylene glycols, polyethylene gly-
cols, glycerol triacetate, gelatine, carbohydrates, such as lactose or
starch, magnesium stearate, talc, Vaseline. Suitabie for oral use are, in

30 particular, tablets, pilis, dragees, capsules, powders, granules, syrups,
juices or drops, suitable for rectal use are suppositories, suitable for par-
enteral use are solutions, preferably oily or aqueous solutions, furthermore
suspensions, emulsions or implants, suitable for topical use are cintments,

35

creams or powders, or also as nasai spray. The novel compounds may

also be lyophilised and the resultant lyophilisates used, for example, for



et her, diisopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers,
such as ethyl ene glycol nononethyl or nonoethyl ether, ethylene glycol

di ret hyl ether (diglyne); ketones, such as acetone or butanone; am des,
such as t.am di met hyl acet am de or di net hyl f or mam y jtrites,
such as Z&S@tzgﬁrﬁ/(ﬁleﬁ?e; sul f oxi des, such as di net hyl sulfgngge %’H\g% nitro
conpounds, such as nitronet hane or nitr¥benzene; esters, such as et hy
acetate, or mxtures of the said solvents. A base of the fornula |I can be
converted into the associated acid-addition salt using an acid, for exanple

sol vent . sucheA38paidRicR ot FERHEN Besliarbiifng The B3 BRe ey Tiftdeirte Y or "t <
reaction arepg sterifidbl igtdld compriseadilivaMs0bieh ad tsticen®s)ipFasérvat¢eept abl e
salts. Thus, it is possible to use i'norganic acids, for exanple sulfuric

aci d, nitri cstabiligersgna/onwettngagents, smolsifiars hgaltsofion modityirgDthecodst or
hydr obrom ¢ acj.d, phosphoric acids, such as orthophos ric acid, .sulfamc
R0 t heMRbE DreT e SR DSt PR PR IoFa S, U BARr SPIEIRY of
aral i phat | ¢, n@fiaBkhive MorBMibRis faiceld B Ne O mBRE ¥RdiRirs, carboxylic, sul fo-
nic or sulfuric acids, tor exanple formc acid, acetic acid, propionic acid,
25 pivalic acid, diethylacetic acid, malonic acid, succinic acid, pinelic
acid, fumaric acid, maleic acid, lactic acid, tartaric acid, nmalic acid,
citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic
acid, nethane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydrﬁgyethanesulfonic acid, 30 benzenesul fonic acid, p-toluenesulfonic
aci d, pht hal enenono- and di- sulfonic acids, laurylsulfuric acid. Salts
wi t h physiol ogically unacceptable acids, for exanple picrates, can be used
r the isolation and/or purifica- tion of the conmpounds of the fornula I.
WD 20051047292 PCT/ EP2004/ 011551 -49 On the other hand, the free acids
of the formula 1 may, if desired, be liber- ated fromtheir salts using
bases (for exanpl e sodi um hydroxi de or car- bonate or potassi um hydroxi de or
carbon?ge). C5 10

20

C 2

30

35



15 20 25 30 35 Besides the above-described uses as kinase Inhibitors, the
conpounds of the fornmula | and physiologically acceptable salts thereof can
furthernore be enployed as PDE V inhibitors in the conbati ng of diseases in

whi ch an wb%@s?@%ﬁzi n the cGW(cycl oguanosi ne rmnophosppﬁlrﬁ:)‘, &g}dﬁs_ﬂ]esul ts
' e % e

in in- flammatron T nhibition or prevention and nuscle relaxation.

compounds according to the invention@h-furthernore be used in particular
in the treatnent of diseases of the cardi ovascul ar system and for the

t herapy of inpotence. The invention furthernore relates to nedi canents
conpri sing aéﬁh@% one conpound of the fornmula | and/or pharmaceutically
usabl e deriv sol vates and stereoi soners thereof, including m xtures
thereof in all ratios, and optionally excipients and/or adjuvants. These

conposi t i O”STﬁé@:olt%g)ddﬁeQ o@wﬁﬁmaéécﬂamﬁrmg &éﬂﬁé@%é%ted%ﬁi canent .

Sui t abl e exci pl en are organi c or 1norganic substa are suitable
for enteral {Heoassayameseribedbilowandweredburd td bave kinasd-inmibitoytact i on and

it S o SRR oS S sed RO ° >
oo RNy YD G0V T, Ot e o

tabl ets, pilak, CdncareRes. SaPB3HF; Xpogslr, . Bis/adhbss 2743 UiBs9121;ui ces or
drops, suitable for rectal use are iﬂp‘i{)positories, suitable for par- enteral

use are sol ubheust abr Anticanaey Ras. y 843 debliAusmrunk ghal., Pay-tBiek nor e
suspengjons, .g! L NS L npl s, Sujtable fo 1.Gak A4 . i nt ment s,
cr eamﬁhr po%ggé? %ﬁsﬁ'ﬁb&b% eﬁ%@a‘l" @ﬁ‘a@a.noﬁ{én#oggﬁ@é%&fojﬁ‘&gg%ﬁj al so be
| yophi | i sed andiqt weoresysd-ag4g)l yophi | i sates used, for exanple, for WO
051047292 PCT/ EP2004/ 011551 -50 5 10
: VEGF receptor kinase assay
VEGF receptor kinase activity is measured by incorporation of radio-
15 labelled phosphate into 4:1 polyglutamic acid/tyrosine substrate (pEY).
The phosphorylated pEY product is trapped on a filter membrane and the
incorporation of radiclabelled phosphate is quantified by scintittation

counting.

20
MATERIALS

VEGF receptor kinase

C 25 The intraceliular tyrosine kinase domains of human KDR (Terman, B. |. et
al. Oncogene (1991) Vol. 6, pp. 1677-1683.) and Fit-1 (Shibuya, M. et al.
Oncogene (1990) Vol. 5, pp. 519-524) were cloned as glutathione S-
transferase (GST) gene fusion proteins. This was accomplished by cloning

30 the cytoplasmic domain of the KDR kinase as an in frame fusion at the

carboxyl terminus of the GST gene. Soluble recombinant GST-kinase
domain fusion proteins were expressed in Spodoptera frugiperda (Sf21)
insect cells (Invitrogen) using a baculovirus expression vector (pAcG2T,

Pharmingen).
35 9



15 20 25 30 the preparation of injection preparations. The conpositions

I ndi cated may be sterilised and/or conprise adjuvants, such as |ubricants,
preservatlves stabilisers and/or wetting agents, enul s for
nodi fyi ng PH@M@@7”ﬂDt|C pressure, buffer substances, ?Giéﬁ'@““ﬁﬁébours
and/or a plurality of further active -i8®fedients, for exanpl e one or nore
vitam ns. 35 WD 20051047292 PCT/ EP2004/ 011551 -51 ASSAYS The conpounds of
the formula | described in the exanples were tested by the assays descri bed

bel ow and we\riés und to have kinase inhibitory ac 5 tivity. O her assays are
known from t WSI$ PUHERt ure and could readily be performed by the person

skilled in t t n S.

59: 189- 197; g?r’fﬁ‘gtnaﬁ oy YJ‘?'C% yﬁ% ”WW'P@ 18%5?“ Osl%% Eﬁr'ﬁﬁ

Anti cancer R¥si 0018 o%gﬁyoéﬂ.ﬂ;m Agiml eakh ef ialpeptiPepepsiatih an&i@p’#ﬂtuﬂim 248,

G nbrone et al. Cancer Inst. 52:413-427; Nicosia et al., In Vitro

18: 538; 549)53"‘3!]1 mM@heradmpthsmfpﬁabf@m&gall\m@ma)ecept or kinase activity is
measurgd by %%J? ation of radio- 15 | abell ed phosphate into 4:1
pol ygl utam c lfqiﬁ!o& ne substrate (pEY). The phosphorylated pEY product

i's trapped 080 aNiTrisSpH Te4T. 8™V NAITH, &AM DTTEOT RIMED TR ®05%P6i Phitekel | ed
phosphate is quantified by scintillation counting. 20 25 30 35 MATERI ALS

VEGF r ecept oK-Kithd68 Glyeerait 1@ owd/imlieach of taupepéink pepstatio @amdi aprotfiinhunan KDR
(Terman, B.

10

zlahd qth phenylmethylsulfonyl fluoride.
Dialysis buffer
50 mM Tris pH 7.4, 0.5 M NaCl, 5mM DTT, 1 mM EDTA, 0.05% of Triton
C' X-100, 50% glycerol, 10 mg/ml each of leupeptin, pepstatin and aprotinin
and 1 mM phenylmethylsulfony! fluoride.
15 10x reaction buffer
200 mM Tris, pH 7.4, 1.0 M NaCl, 50 mM MnCl,, 10 mM DTT and 5 mg/ml
of bovine serum albumin [BSA] (Sigma).
Enzyme dilution buffer
20 50 mM Tris, pH 7.4, 0.1 M NaCl, 1 mM DTT, 10% glycerol, 100 mg/m! of
BSA.
10x% substrate
750 ug/ml poly(glutamic acid/tyrosine; 4:1) (Sigma).
25 Stop solution

O

30% trichloroacetic acid, 0.2 M sodium pyrophosphate (both Fisher).
Wash solution

15% trichloroacetic acid, 0.2 M sodium pyrophosphate.

30 Filter plates
Millipore #MAFC NOB, GF/C glass-fibre 86-well plate.
Method A — protein purification
1. 8f21 cells were infected with recombinant virus at a muitiplicity of infec-
tion of § virus particles/cell and grown at 27°C for 48 hours.
35

2. All steps were performed at 4°C. Infected cells were harvested by cen-

trifugation at 1000xg and lysed at 4°C for 30 minutes with 1/10 volume of



al . Oncogene (1991) Vol. 6, pp. 1677-1683.) and Flt-1 (Shibuya, M et ai.
Oncogene (1990) Vol. 5, pp. 519-524) were cloned as gl utathione S-

transfer 1) gene fusion proteins. This was acconplj oni ng
t he cyt ogﬁﬁgﬁr‘?ﬁ"%ﬁﬂm n of the KDR kinase as an in frane%f@?%’rq‘%{lg% e
carboxyl term nus of the GST gene. Sol-f@ e reconbi nant GST-kinase donain

fusion proteins were expressed in Spodoptera frugi perda (Sf21) insect cells
(I'nvitrogen) using a bacul ovirus expression vector (pAc&T, Pharm ngen). WO

O S SRS s B o i
Fruori de (aerowaB ™8R olkghthiche Sopiyope BT RMEN S orr 1
M EDTA, 0. OsGaitibraled with lysis bffer a0dongishedwith 5 VBlungéstof hacsamé | eupept i n,

pepstatin and aprotinin and 1 nmv phen)(1 met hyl sul fonyl fluoride. 10 D al ysis
buf f er o C 50 bisffer foliowed by £ valumesalingsh uffay Becombiant &S -KPRB9eof Trit on

and 1 i phosy! Wes el fhef RipMag B8HE R RBPIH GaB% 386° i i <
pH 7.4, 1.0 &al\eed.a diididfpsic bufe "M DTT and 5 ng/ i of bovine serum
al bumn [BSA] (Sigma). Enzyne dilution buffer 20 50 nM Tris, pH 7.4, 0.1 M

NaCl, 1 nv CNethotDBogVEGE eiceptpkinagenasssly BSA. 10x substrate 750 pg/m
P oLt A G0 e it P SRS L0 " vt
sol uti 8% 15%t &gkl efreidtoraRidlreGoptdthtRs MuPY6e AR R ffer, 5 i
of 25 mM ATP/10 uCi{*P]ATP (Amersham) and 5 pi of 10x substrate.
C 3. Start the reaction by the addition of 10 pi of KDR (25 nM) in enzyme
dilution buffer.
15 4. Mix and incubate at room temperature for 15 minutes.
5. Stop the reaction by the addition of 50 pl of stop solution.
6. Incubate at 4°C for 15 minutes.
7. Transfer a 90 pl aliquot to filter plate.
20 8. Aspirate and wash 3 times with wash solution.
9. Add 30 i of scintillation cocktail, seal plate and count in a Wallace
Microbeta scintillation counter.
Human umbilical vein endothelial cell mitogenesis assay

25 Expression of VEGF receptors that mediate mitogenic responses to the

O

growth factor is largely restricted to vascular endothelial cells. Human um-
bilical vein endothelial celis (HUVECS) in culture proliferate in response to
VEGF treatment and can be used as an assay system to quantify the

30 effects of KDR kinase inhibitors on VEGF stimulation. In the assay
described, quiescent HUVEC monolayers are treated with vehicle or test
compound 2 hours prior to addition of VEGF or basic fibroblast growth
factor (bFGF). The mitogenic response to VEGF or bFGF is determined by

measuring the incorporation of [*H]thymidine into cellular DNA.
35



30 Filter plates MIIlipore #MAFC NOB, G-/ C gl ass-fibre 96-well plate,
Met hod A- protein purification 1. Sf21 cells were infected wth reconbi nant

virus at a multiplicity of infec- tion of 5 virus parti I d grown
at 27C fo‘P’Ojgf'S(Pd?ﬂf@_ 35 2. Al steps were perforned at ﬁ%ﬁiﬁﬁﬂhlﬁé cells
were harvested by cen trifugation at 10xg and | ysed at 4C for 30 m nutes
with 1/10 vol une of WD 2005/ 047292 PCT/ EP2004/ 011551 -53 lysis buffer

foll owed by centrifugation at 100.000xg for 1 hour. The super- natant was

t hen passed gver _a gl utathi one Sepharose colum (Pharmacia) equilibrated
with lysis p¥pterfalgng washed with 5 vol umes of the same 5 buffer followed by
5 vol unes of wash buffer. Reconbi nant GST-KDR pro- tein was eluted with wash

buffer/ 10 ”M-Igﬁ"%ffsed gl utat hione (Signa) and dialysed against dialysis
buffer. Metho -~ VEGF receptor kinase assay 1. Add 5 pl of inhibitor or

control to tHEBVECEfrozen 88 Prilidepcultdfd Bolabesl adboblairmdd fremoClopetios xt ur e
cont ai ﬁi ng 5 pl of 10x reaction buffer, C of 25 mM ATP/ 10 pCi [ 33P] ATP

tion .5 pl : :
(Aner sRam) aRarms (glisareabtaiogddn eadethetial grawth mediumedGMofleneticss addi ti on
of 10 pl of K 5. N in.enz ilutio fer. 15 4. Mx and incubate
at room terrp%?%?fﬁzgs? orfgltng{ﬁgggggg 5@%&%&8%% 3re'Z'acti on by the addition of
50 pl of stogus@ietblafs. 6. Incubate at 4C for 15 mnutes. 7. Transfer a 90
pi aliquot to filter plate. 20 8. Aspirate and wash 3 tines with wash
sol uti on. 9. NMRCISONE6-ekll polystyreheattissue cottutesplatessNIUNGI #1667 008). count in a

Wal l ace, M crobeta scintillation counter. Human unbilical vein endotheli al
cel | mi®ogend¥$dy MEAMM o5 Expression of VEGF receptors that nediate

0BRSS e P S L
ture prol {Iibwsgticose DMENYOMedisdtech ) \JhaE 1 0%epividoktat bdvieensdranused as an

assay systemto quantify the 30 effects of KDR kinase inhibitors on VEG-
sti nul ati on, (Glanetigs)assay

15 Test compounds

Working stock solutions of test compounds are diluted serially in 100%
dimethyl sulfoxide (DMSQ) to 400 times greater than their desired final
concentrations. Final dilutions to 1x concentration are made in assay
medium immediately prior to addition to celis.
10x growth factors
Solutions of human VEGF 165 (500 ng/ml; R&D Systems) and bFGF
(10 ng/ml; R&D Systems) are prepared in assay medium.
10x% [*H]thymidine

c 25 [Methyl-H]thymidine (20 Ci/mmol; Dupont-NEN) is diluted to 80 pCi/mi in
low-glucose DMEM medium.

20

Cell wash medium

Hank's balanced salt solution (Mediatech) containing 1 mg/ml of bovine
30 serum albumin (Boehringer-Mannheim).

Cell lysis solution

1 N NaOH, 2% (w/v) Na;COs.

Method 1
35 HUVEC monolayers maintained in EGM are harvested by trypsinisation

and plated out at a density of 4000 cells per 100 pl of assay medium per



descri bed, qui escent HUVEC nonol ayers are treated with vehicle or test
conpound 2 hours prior to addition of VEGF or basic fibroblast growh
factor (bFGF). The mitogenic response to VEG-F or bFGF is determ ned by

measurin i poration of CH thym dine into cellul .
So0sr our 80 W D0 01 Shss ok Nateri s HVEGS  HUUEEEPgas.
primary culture isolates are obtained-f%%om Cl onetics 5 Corp. Cells are

obtained in endothelial growh medium (EGVM Conetics) and are used for
m t ogeni ¢ assays at passages 3-7. Culture plates NUNCLON 96 wel |l polystyrene

I I 7008),.. 10 As [ '
%ngscggl H%‘F "E%e "galﬁg'@r ﬁ% BRV i %eslteé?ﬁq %ﬂbﬁ%%%%ﬁ%@ gl ucose
DVEM  Medi atﬁ.&'ﬁﬂilﬂ&d"&lﬂ?&?ﬁ@’é &ntfa%ﬁélﬂb@\o ne serum (C onetics). 15 Test

conpounds W ng stock l'utions of "test conpounds are diluted serially in
100% di met Hyletred 2 oxi de (DMSO) to 400 tinmes greater than their desired
final concent rat lons. Final dilutions to 1 X concentration are nade in

assay 520 r@fﬁ%ﬁlrﬁ?@PW isreplaced bydtiq Plo‘?f a%a&éne@uwtgwm h factors

Sol ut f red
RZD“S;SPZWS) Q“%“% nife Q.48 MAdDECH or i SoRtS iR eifontiedonrided
[ Met hyl - 3H t Slirkce ﬁ(llzﬁwetsrmmmbns Bve pafoMhddY in ﬁrlplicbtﬁ @buscnrgqngﬁ:u /m in

| ow gl ucose M nmedi um Cel | wash nedi um Hank' s bal anced salt solution
(Medi at ech) icoubatediai71CHk G Opforoheurs to aowdesheempounds to enter
(Boehri nger - NE}PnhEI m. Cell lysis solution 1 N NaCH, 2% (w v) Na2CGC3.

10 Method 3

After the 2-hour pre-treatment period, cells are stimulated by addition of
c 10 piiwell of either assay medium, 10x VEGF solution or 10x bFGF solu-
tion. Cells are then incubated at 37°C/5% CQ..
15 Method 4
After 24 hours in the presence of growth factors, 10x [*Hithymidine
(10 pliwell) is added.
Method 5
20 Three days after addition of ["H]thymidine, medium is removed by aspira-
tion, and cells are washed twice with cell wash medium (400 pul/well fol-
lowed by 200 uliwell). The washed, adherent cells are then solubilised by
addition of cell lysis solution (100 pliwell) and warming at 37°C for 30 min-
C 25 utes. Cell lysates are transferred to 7 ml glass scintillation vials containing
150 pl of water. Scintillation cocktail (5 mifvial) is added, and cell-associ-
ated radioactivity is determined by liquid scintillation spectroscopy.
According to these assays, the compounds of the formula [ are inhibitors
of VEGF and are thus suitable for the inhibition of angiogenesis, such as

%0 in the treatment of ocuiar diseases, for example diabetic retinopathy, and
for the treatment of carcinomas, for example solid tumours. The present
compounds inhibit VEGF-stimulated mitogenesis of human vascular
endothelial cells in culture with IC50 values of 0.01-5.0 M. These com-

35

pounds also show selectivity over related tyrosine kinases (for example

FGFR1 and the Src family; for relationship between Src kinases and



Met hod 1 35 HUVEC nonol ayers mai ntai ned in EGM are harvested by
trypsinisation and plated out at a density of 4000 ceI | s per 100 pi of
assay nedium per WO 20651047292 PCT/ EP2004/ 011551 25 30 35
well in 9%0\%(? agét es. Cell growth is arrested for 24 ﬁgﬁggz%gﬁg?% in a
humi di fi ed at nosphere contai ni ng 5% Ca56 Method 2 G ow h-arrest nmediumis
repl aced by 100 pi of assay nediumcontaining either vehicle (0.25%[vlv]
DMSO) or the desired final concentration of test conpound. All

determ nati on perfornmed_jn tri Ilcae re the I ncubat ed at
37C15% OO2 %G% KipasestsPeFlicRir €8 M?ﬁﬁﬁbmroéelf \?‘%Inf‘epp B&érﬂ%‘.' Met hod 3
After the 2- atment period, cells are stinulated by addition of
10 Nowel | oflﬂg&f(rﬂgép}lg%@y medi um | ox VEGF solution or 1Ox bFGF solu- tion.
Cells are then incubated at 37C15% C02 Method 4 After 24 hours in the

presence of growmh factors, 1 Ox [3Hthym dine (10 pl/well) is added.
Met hod. 5 ThrEre dé-2 testsegardoricariad o, fcsrqmmmeoamﬁiogouﬁmt@the getlenoved by

aspira- tion, and.cells twice with cell wash nedi um (400 pl/well
fol- | owed b‘g"')d '(%’Cﬁi Wéo\éﬁ%{f&hed, adherent cells are then sol ubilised
by additionTRé a§§é¢ dbﬁé‘ihﬁwe%qh@tuhﬁuﬁut ¥ tgﬂitg\eﬂtﬁé séﬂ@laﬁ@ééﬁd‘ﬁe stédC for 30

mn- utes. Cell lysates are transferr ass scintillation vials
cont ai ni ng in the phosphorylation of the substrate poly(Glu, Tyr) by Tie-2 kinase in

the presence of radioactive *P-ATP. The phosphorylated substrate binds

10 to the surface of a "flashplate” microtitre plate during the incubation time.
After removal of the reaction mixture, the microtitre plate is washed a
c number of times and the radioactivity on its surface is subsequently meas-
ured. An inhibiting effect of the substances to be measured results in iower
15

radioactivity compared with an undisturbed enzymatic reaction.

Above and below, all temperatures are indicated in°C. In the following
examples, “conventional work-up” means: if necessary, water is added, the
20 pH is adjusted, if necessary, to a value of between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
C 25 chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethy! acetate/methanol 9:1.
Mass spectrometry (MS). El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)*
30 ESI (electrospray ionisation) (M+H)"
The thienopyrimidine derivatives can be prepared analogously to the

examples shown below.

35



150 pl of water. Scintillation cocktail (5 m/vial) is added, and
cell-associ- ated radioactivity is determned by liquid scintillation
spectroscopy. According to these assays, the conpounds of the forrmula |I are
i nhi bi tor‘ioz%m\‘{l,:ﬁf and are thus suitabte for the inhi b%’i‘/ﬂ?’f'tﬁfamnsm

angi ogenesrs, such as in the treatnment__of ocul ar diseases, for exanple

di abetic retinopathy, and for the tred/ment of carcinomas, for exanpl e
solid tunours. The present conpounds inhibit VEG-stinulated mtogenesis of
human vascul ar endothelial cells in culture with 1C50 values of 0.01 -5.0
NM These c ngds al so show selectivity over related tyrosine kinases
(for exanpl Wand the Src famly; for relationship between Src kinases
and WD 20051047291 PCT/ EP2004/ 011551 -56 VEGFR ki nases, see Elicein et al.,
Mol ecul ar Cell, Vol. 4, pp.915-924, Decenber 1999). 5 The TIE-2 tests can
be carried o302 ¢ of 3 dxmeatiivienedickybgoagiamine ('1ATe areeatdded iz aisollitiontefd i n WO

02144156. Th erm t i nhi bjiti tlvit f _the.sybst t
be tesgd itiz@?@%@?@ﬁéﬁmf‘éﬁmeﬂ%@b%&é‘—arﬂ?_ﬁrﬁﬁﬁ%ﬁ 9@@!@?%%19?%3”?;- zf
inase in : - ; substrate
bi nds 10 tomtg h@ﬁ?ﬁ%g%ﬁ%ﬂym@%ﬁ? gﬁe&mg%? ﬁéﬁn?g p gggyﬁﬁng t he

i ncubat i on ticoen tembératuredop¥2ihoafs. (Tiwe selaent ismemoved maad subjectédtotitre
plate is washed a  nunber of tines and the radioactivity on its surface is

subsequent | ycorvgatiopakworkagp,i giving; 3. 88 @ effd-ebloreP-methyd-dSi4omeatbytr o be
d i . i £ NLE 6 Lt h di st ur bed
enoyme po 1 oadaybegHml BRI o o i cated inc. 11

the folYowi ng exanples, "conventional work-up" neans: if necessary, water

is added, the 20 pHis adjusted, if necessary, to a value of between 2 and
, dependi nfnalegous seadtion ¢ft"&’i on of the end product, the mixture is
racted with ethyl acetate or dichloronethane, the phases are separated,

the organic phase is dried over sodiumsulfate and evaporated, and the

product is ol 2dk e i i SHIN | and/or by
crystal li salto\:&g’r.'\.z’%gl va?%ggﬁgﬁﬁgﬁlié@g@%&g]w'gﬁgyﬁﬁvghyl acet at e/ net hanol
9:1. Mi3s spect rdwhiorg-S-ivisthylH-(3 4ireethyemedipabeniylamirad)tieno2/3-d]-

pyrimidine;

with 2,4-dichloro-5,6,7,8-tetrahydro-[ 1]-benzylthieno[2,3-d]pyrimidine gives
20 2-chloro-5,8,7,8-tetrahydro-4-(3,4-methylenedioxybenzylaminc){1]-
benzylthieno[2,3-d]pyrimidine, m.p. 222°;

with 2,4-dichloro-5,6-cyclopenteno-[1]-benzylthieno[2, 3-d]pyrimidine gives
C 25 2-chloro-5,6-cyclopenteno-4-(3,4-methylenedioxybenzylamino)-
thieno{2,3-d]pyrimidine;

with 2,4-dichioro-5,6-cyclohepteno-[1]-benzylthieno[2, 3-d]pyrimidine gives
2-chloro-5,6-cyclohepteno-4-(3,4-methylenedioxybenzylamino)-

30
thieno[2, 3-d]pyrimidine;
with 2,4-dichloro-6-ethyithieno[2, 3-d)pyrimidine gives
2-chloro-6-ethyl-4-(3,4-methylenedioxybenzylamino)thieno[2, 3-d]pyri-
35

midine, m.p. 148°;



30 FAB (fast atom bonbardnment) (MtH)' ESI (el ectrospray ionisation) (MH)'
The t hi enopyrim di ne derivatives can be prepared anal ogously to the

exanpl eslﬁgf}@%ﬁgﬂ(ﬁw 35 WO 2005/ 047292 PCT/ EP2004/ 0115&%?%?%%@1&%&00 15

Exanpl e 3, 4- et hyl enedi oxybenzyl am ne ("A") a
solution of 3.29 g of 2,4-dichloro-6-m&hylthieno[2, 3-d]pyrinidine in 80 ni
of dichloro- nethane, 1.52 g of triethylamne are added, and the m xture is
stirred at roomtenperature for 12 hours. The solvent is renoved and

subjected to . canventi.onal. work-yp Lving 3.38 g of

2- chl or o- 6- ﬁﬁ%?r‘{-ggf@ﬁ&!%whH“dlpgf'm'd?ﬁe gives

enedi oxybenzyl am goditMibEsaL(3. Ehadidi ind ﬁ'enﬁ\;@b gmi-eaction of

"A" with 2,4-di (rgil oro 5 net(hil‘ﬂ"ﬁ@o[ga,“s-gi pnﬂa?nmgi o gl e’sqﬂay

2- chl or o- 5- met hydling: ( 3, 4- net hyl enedi oxybenzyl am no)th ieno[2, 3-d]-

pyrimdine;, with .

2, 4-di ghl oro-5,6,7,8-tetrahydro-[1]-benzyl thieno[ 2, 3-d] pyri mdine gives 20

2-chl or o0- 5, §,,:£. 8-4 8L -4 - I@&gﬁh | am no) -[1] -

benzyl t hi engf gh g’%?ﬁ@?ﬁr‘ﬁ%@n@e@tﬁ'dﬁggé %é{%gﬂv%t h

2, 4- di chl or o- 5, 62 Gyditpanbanethyti-(BenmdthylieredbrySerdyiymins)ticin-gi ves

2-chl oro-5, 6-cycl opent eno- 4- ( 3, 4- net hyl enedi oxybenzylam no) th i eno[ 2,

3-d] pyri nm d il2nedlpMrintidi®es- di chl oro- 5, 6- cycl ohept eno-[1 ]-benzyl t hi eno 2,

3-d] pyri mdine gives 2-ch

| or d- 518- cycl ohept eno- 4- ( 3, 4- met hyl enedi oxybenzyl ami no) -

with 2,4-dichloro-6-nitrothienof2,3-d]pyrimidine gives
2-chloro-6-nitro-4-(3,4-methylenedioxybenzylamino)thieno[2, 3-d]pyri-

C

midine;

15 with 2, 4-dichloro-5,6-dimethylthieno{2,3-d]pyrimidine gives
2-chloro-5,6-dimethyl-4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;

20 with 2,4-dichioro-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-chloro-6-trifluoromethyl-4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine.

C 25 Analogous reaction of 3-chioro-4-methoxybenzylamine
with 2,4-dichloro-6-methylthieno[2, 3-d]pyrimidine gives
2-chloro-6-methyl-4-(3-chloro-4-methoxybenzylamino)thienc[2,3-d}-

pyrimidine;
30
with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
2-chloro-5-methyl-4-(3-chloro-4-methoxybenzylamino)thieno[2, 3-d)-
pyrimidine;
35

with 2,4-dichloro-5,6,7 8-tetrahydro-[1]-benzylthieno[2,3-d]pyrimidine gives



i —

thieno[ 2,3-d] pyrimdine; with 2,4-dichl oro-6-ethylthieno[2, 3-d] pyri mdi ne
gives 2-chloro-6-ethyl-4-(3, 4-nethyienedi oxybenzylamino)thieno[2, 3-d]pyr
m di ne, mp. 1480, WD 2005/ 047292 PCT/ EP2004/ 011551 -58 with

2, 4, 6-t r iwol200504td92nol 2, 3-d] pyri m di ne gives PCT/EP2004/011551

2, 6-di chl oro-4- (3, 4- met hyl enedi oxybenzﬁﬁam no)th ieno[2, 3-d]pyrirn i- dine;
C 6 10 15 20 C 25 30 35 with 2,4,5-trichl oro-6- rrethylthl eno[ 2, 3-d] pyri m di ne
gi ves 2, 5-dichl oro-6-nethyl -4-(3 4- et hyl enedi oxybenzyl am no )t hi eno-
[2,3-d]pyrimdine; with 2,4-dichloro-6-nitrothienof2, 3- d]pyri m di ne gives

2- chl 6- ni t t

2 ohl oo 5 11 L o dniefo S TN pRE UL b o
2-chl oro-5, 6-di rmﬁz)yllthmho{zs@]pmm;d:medl oxybenzyl am no)th| eno -

[2,3-d] pyrimdine; with

I2 4-di chl O1EIO 6- trlflhulororrethyithi eno[ 2, 3-d] pyri m di ne gives 2-ch

C6-tri 403 4 . : )
12, 3- dpyr i VG REF KA oy iRy %#qﬁﬁfﬂf%éﬁfﬂﬁ%&fﬂ%ﬂﬁﬁwwﬁﬁsﬁn ne with
2, 4-di chl or o- 6- ECRMrE & 5%834 rreth %{lzgld?é benzyiamln%) 3-d]

2-chl or 0- 6- et hyl - 4- ( 3- ch enzy am| 0) thl enof
pyrim di ne; w t hthilsnb{2Bediporimidineet hyl t hi eno[ 2, 3-d] pyri m di ne gi ves

with 2,4-dichloro-5,6-cyclohepteno-{1]-benzylthienc[2, 3-d]pyrimidine gives
10 2-chloro-5,6-cyclohepteno-4-{ 3-chloro-4-methoxybenzylamino)-

C thieno[2,3-d]pyrimidine;

with 2,4-dichloro-6-ethylthieno[2, 3-d]pyrimidine gives
15 2-chloro-6-ethyl-4-(3-chloro-4-methoxybenzylamino)thieno[2,3-d]pyri-

midine;

with 2,4 6-trichlorothieno[2,3-d]pyrimidine gives
20 2,6-dichloro-4-(3-chlore-4-methoxybenzylamino)thieno[2, 3-d}pyrimi-
dine;

with 2,4, 5-trichloro-6-methylthieno[2, 3-d]pyrimidine gives
C 25 2,5-dichloro-6-methyl-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;

with 2 4-dichloro-6-nitrothieno[2,3-d]pyrimidine gives

a0 2-chloro-6-nitro-4-(3-chioro-4-methoxybenzylaminc)thieno[2, 3-d}pyri-

midine;

with 2,4-dichloro-5,6-dimethylthieno[2,3-d])pyrimidine gives

2-chloro-5,6-dimethyl-4-(3-chloro-4-methoxybenzylamino)thieno-

35 [2,3-d]pyrimidine;



2- chl or o- 5- net hyl - 4- ( 3- chl or o- 4- et hoxybenzyl am no) t hi eno[ 2, 3-d] -
pyrimdine; with

2,4-dichloro-5,6,7, 6-tetrahydro-[ 1] -benzylthieno[ 2, 3-d] pyri m di ne gi ves WO
2005/ 047249 214192004/ 011551 - 59 PCT/EP2004/011551
2-chloro-5,6, 7, 8-tetrahydro-4-(3-chl or.gggf- net hoxybenzyl am no)-[1 J - be
nzylth ieno[2, 3-d] pyri m di ne; C5 10 15 with

2, 4-di chl oro-5, 6-cycl opent eno-[ 1] - benzyl t hi eno[ 2, 3-d] pyri m di ne gives

2-chl oro-5, 6-cyclopenteno-4-(3-ch | oro-4 nethoxybenzyl am no) -

t hi eno[ 2, 3- divitly 2 4rdibhiero-vrifuoromethylthieno[2,3-d]pyrimidine gives

2, 4-di chl oro-5, 6-cycl ohept eno- (1] - benzyl t hieno[ 2,3 -d] pyrimdi ne gives 2-ch
| oro- 5, 6- cycl oh I%Oﬁ*{;ﬂm@mfﬁe kér{BrahisRpyimsthaxybengyiaminp)taienco 2, 3-d
] pyri mi d i PrIREe - di chl oro-6-ethylthieno[2,3-d]pyrimdine gives
2-chl or o- 6- et hyﬂz?fggs&'ﬁ?'év}% 4- met hoxybenzyl am i no)thieno[2 , 3-d]pyri-
mdine; wth 2,4,6-trichlorothieno[?2,3-d]pyrimdine gives 20

2, 6-di 8hl or 0- 4- (3- chl or o- 4- met hoxybenzyl am no) t hi eno[ 2, 3-d] pyrimi- dine; 25
30 35 w t h 2Andalbgbus cehation &-3didimietioxyben2yl8mdieyri m di ne gives 2, 5-d i

chl or o- 6- et hﬁl - 4-(3-ch t o ro-4-ne _enz%/I am no )t hi eno-

h b
[ 2, 3-d] pyrinV¥ hRe‘!-dmwz@-mqihxlmﬁemfaf%’fﬁfnwmiﬂ NefH¥2S 3- d] pyri mi di ne gi ves

mdine: with 2, 2P AR A AR G gl Ve
2-chloro-5, 6-d pyfhidie:4- (3- chl or o- 4- met hoxybenzyl amino)th ieno-
10

with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
C' 2-chloro-5-methyl-4-(3,4-dimethoxybenzylamino)thiens[2, 3-djpyrimi-
dine;
15
with 2 4-dichloro-5,6,7 8-tetrahydro-[1]-{1]-benzylthienc[2,3-d]pyrimidine
gives
2-chloro-5,6,7,8-tetrahydro-4-(3,4-dimethoxybenzytamino)-[1]-
20 benzylthieno{2,3-d]pyrimidine;

with 2,4-dichloro-5,6-cyclopenteno-[1]-benzylthieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclopenteno-4-(3,4-dimethoxybenzytaming)thieno-
C 25 [2,3-d]pyrimidine;

with 2 4-dichlero-5,6-cyclohepteno{1]-benzylthieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclohepteno-4-(3,4-dimethoxybenzylamino)thieno-
2,3-dIpyrimidine;
30 [2,3-d]py
with 2,4-dichioro-6-ethyithienc[2,3-d]pyrimidine gives
2-chloro-6-ethyl-4-(3,4-dimethoxybenzylamino)thieno[2,3-d)pyrimi-
dine;
35

with 2 4, 6-trichlorothieno[2,3-d]pyrimidine gives



[ 2, 3-d] pyrimdine; W 2005/047292 PCT/ EP2004/ 011551 -60 with
2,4-dichloro-6-trifluoronmethylth ieno[2,3-d]pyri md ine gives

2-chl oro-6-trifluoronethyl-0-(3-ch | ord-4-net hoxybenzyl am nogt hi eno-

[ 2, 3- d] pyWPH4E2925 10 C 15 20 25 30 Anal ogous react i oRCHEP2004/011551

3, 4-di met hoxybenzyl am ne wi th 2, 4-di chlgyro- 6-net hyl t hi eno[ 2, 3-d] pyri m di ne
gives 2-chl oro-6-nethyl -4-(3, 4-di net hoxybenzyl am no)t hi eno[ 2, 3-d]-
pyrimdine; with 2,4-dichloro-5-nethylthieno[ 2, 3-d] pyrimdine gives

2-chl oro-5-methyl -4-(3,4-d i nethoxybenzylami no)th i eno[2, 3-d] pyri m -
dine; with 2,6-dichloro-4-(3,4-dimethoxybenzylamino)thieno[2,3-d]pyrimidine,
2,4-dichloro-5,6,7,8-tetrahydro-[1]-[1] - benzyl thieno[ 2, 3-d] pyri mdi ne gives
2-chl oro-5, 6,7, 8-tetrahydro-4- (3, 4-di met hoxybenzyl ami no)-[1 ]- benzylth

i eno[ 2, 3-d] N0 e Y RTaT- MRV . ~ Lo .

2, 4-di chl or o\%l,r' 82%;;gf‘é@gﬁ?gﬁhg{hﬂtpﬁgﬁ%?tqa]P%rHS[df,’%Q'a’]eByri m di ne gives 2-ch
| oro-5, 6-cycl opgaigiBRofo 4- (8- CpetPe Ry VI ieq1e92,B-d]pyri-

2, 3-d] Ppyri m di ng% vL\(ngtah 2,-91?'3?%'-'&((??45, 6-cycl ﬁeﬁﬁenrg{h%)gthi Ipy

] - benzyl t hi eno[ 2mBdiagpyri m di ne gi ves 2-chloro-5, 6-cyclohepteno-4-(3,4-d i
met hoxybenzylami n o)thi a no [2, 3-d]pyrimdine; with

2,4-di chl oro-6-ethylthieno[2, 3-d] pyri m di ne gives 2-ch | oro-6-ethyl -4-(3,

4-d i met houyes disnidrodhitrdthRnbf2!3ld)pifidme gk P yri mi- dine; 35
2-chloro-6-nitro-4-(3,4-dimethoxybenzylamino)thieno{2,3-d]pyrimi-

10 dine;

with 2,4-dichioro-5,6-dimethylthieno{2,3-d]pyrimidine gives
2-chlore-5,6-dimethyl-4-(3,4-dimethoxybenzylamino)thieno{2, 3-d]pyri-
15 midine;

with 2,4-dichloro-6-trifluoromethylthieno[2,3-d]pyrimidine gives
2-chloroc-6-trifluoromethyl-4-(3,4-dimethoxybenzylamino)thieno-
20 [2,3-d]pyrimidine.

Analogous reaction of benzylamine
with 2,4-dichioro-6-methyithieno[2,3-d]pyrimidine gives
C 25 2-chloro-6-methyl-4-(3,4-dimethoxybenzylamino)thieno[2,3-d)-pyrimi-

dine;

with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
30 2-chloro-5-methyl-4-benzylaminothieno[2,3-d]pyrimidine;
with 2, 4-dichloro-5,6,7,8-tetrahydro-1]-[1]-benzylthieno[2, 3-d]pyrimidine
gives
2-chloro-5,6,7,8-tetrahydro-4-benzylamino-{1]- benzylthieno[2,3-d])-

35 pyrimidine;



th 2,4,6-trichlorothieno[2, 3-d] pyrimdine gives WO 20 0 5104 7 2 9 2

CT/ EP2004/ 011551 -61 2,6-dichloro-4-(3,4-dinethoxybenzyl am no)thienol 2,
dlpyrimdine; C5 10 15 with

4,5-ti CWDGHRR/GET 13t hyl t hi eno[ 2, 3-d] pyri mi di ne gi ves 2, PET/EP2HBIBHSSG- net h
-4- (3, 4-dinmethoxybenzyl amno )thiegf2, 3-d] pyri- mdine, with

4-di chl oro-6-nitrothieno[2, 3-d] pyri m di ne gives 2-chloro-6-nitro-4-(3,
di met hoxybenzyl am no)thieno[2, 3-d] pyrimi- dine; with

4-di chl oro-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne gives 2-chloro-5, 6-d
met hyl - 4- (3w4h®,4-mmﬁm)&6@plcmentem) {1]+bsmwhleaepa Pyd]pyrimidinengivesi t h

di chl or o- 6- tr| fl uoronet h%pt hi eno dﬂapyrl m di ne gi ves

R peinisnc

4-

chl or o- 6- t r i f | 26HlBEE BrypyClppent ArdlpyRmedioe; 20
2,3-d] pyrimdine. 25 30 35 Anal ogous reaction of benzylamne with
4-
c

di chl oro- 6- et hyl t hi eno[ 2, 3-d] pyri m di ne gi ves

hi 6- | di ne;
o h 5. RIS Sl SR RS Aol e

or 0- 5- net hyl - 4- h2chiprodnGicyaloheptenosdibnzgladiipgthienaf2, 3ed]pyrimiding} h
2,4-dichloro-5,6,7,8-tetrahydro-[1]-[1 }-benzyl thieno[ 2, 3-d] pyri m di ne
gives 2-chloro-5,6,7, 8-tetrahydro-4-benzylamno-[1 ]- benzylthieno[2, 3-d]-

pyri m di ne;  Yih 2095 HR%. eﬁ%h%r%ﬁ%’%}ﬁﬁﬂdme gives

2-chloro-6-ethyl-4-benzylaminothieno[2,3-d]pyrimidine;

P
3-
2,
y
2,
4-
2
[

2,
2-
[

2
2-

10
with 2,4 6-trichiorothienof2,3-d]pyrimidine gives

2 8-dichloro-4-benzylaminothieno[2,3-d]pyrimidine;

15 with 2,4,5-trichioro-6-methylthieno[2, 3-d]pyrimidine gives
2,5-dichloro-6-methyl-4-benzylaminothieno[2,3-d)pyrimidine;

with 2 4-dichloro-6-nitrothieno[2, 3-d]pyrimidine gives
20 2-chloro-6-nitro-4-benzylaminothieno[2,3-d]pyrimidine;

with 2,4-dichloro-5,6-dimethyithieno[2, 3-d]pyrimidine gives
2-chloro-5,6-dimethyl-4-benzylaminothieno[2,3-d]pyrimidine;

—
(. 25
with 2,4-dichloro-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-chloro-6-triflucromethyl-4-benzylaminothieno[2, 3-d)pyrimidine.
30 Analogous reaction of 4-fluorobenzylamine
with 2,4-dichloro-8-methyithieno[2,3-d]pyrimidine gives
2-chloro-86-methyl-4-(4-fluorobenzylamino)thieno[2, 3-d)pyrimidine;
with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
35

2-chloro-5-methyl-4-(4-fluorobenzylamino)thieno{2, 3-d]pyrimidine;



-62 with 2,4-dichloro-5,6-cycl openteno-[1 ]-benzylthieno[2, 3-d] pyrimdine
gives 2-chloro-5, 6-cycl opent eno- 4-benzyl am not hi eno[ 2, 3-d] pyrimdine; 5
with 2,4-dichloro-5, 6-cycl ohept eno-[ 1] - benzyl t hi eno[ 2, 3- d’l‘/ﬁﬁéi m di ne gives
2- chl or 0-%0 2805848393 hept eno- 4- benzyl ami not hi eno[ 2, 3-d] BY @HRESSY t h

2, 4-di chl oro-6-ethylthieno[2, 3-d] pyri m&§ ne gives 2-ch | oro-6-et by

| - 4-benzyl am nothi eno[2, 3-d] pyri mid i ne; C 10 15 20 with
2,4,6-trichtorothieno[2,3-d] pyrimdine gives

2, 6-di chl or 0- 4- benzyl am not hieno[ 2, 3-d]pyrimdine; with

2, 4, 5-t ri chlwitih 264-gishinroth 6ghdftetrahytirpyfi -benityithierio]2 S-djpydmidine givas o
ro-6-nmethyl -4-b,a pz i not, hi,enol2 , 3-dlpy..p. mi.di ne, wth
2, 4-di chl or o- 6- @ﬁh&%i@rg[é}}%*fﬂ]y&{/?ﬁﬁ@dﬁ'%obﬁ%ﬂa'i'-"‘kﬁ*[ﬂ Hhergyiene T o 4- be

nzyl ami n oth pef cidil pYri mi d in e; wth

2, 4-di chl oro-5, m@ﬁhwlgmno[ 2, 3-d] pyri m di ne gives

2-chl oro-5, 6-di met hyl - 4- benzyl am not hi eno[ 2, 3-d]pyrimdine; r 25 with
2, 4-di ehl or o- 6-trifluoronethylthienol?2,3-d] pyrimdine gives, _

2~ chl or o- 6- t With 2ubdiskiamyd. 6Lyslapeptena-fidthenanihienof2, imidinengiveso 35

ez v

Anal ogous reactign,pof 4-%1 uor | am wi .t h . . .
>3t ohi or o 6. reEhTe S eReR A ki ot idhaylamino)thienol2, 3-dlpyri-
2- chl or o- net hyl - dhidide:f | uor obenzyl am no)t hi eno[ 2, 3-d]pyrimdine; wth
2, 4-di chl or o- 5- net hyl't hi eno[ 2, 3-d] pyri mi di ne gi ves
2-chl oro-5-net hyl - 4-(4-fl uorobenzylamino)th ieno[2,3-d]pyri mdi ne; WO
20051040292 PCT/ EP2004/ 011551 -63 5

10 with 2,4—d?c?1loro- ,6-cyclohepteno-{1]-benzylthienc[2,3-d]pyrimidine gives
C 2-chloro-5,6-cyclohepteno-4-(4-fluorobenzylamino)thieno[2,3-d]pyri-

midine;

15 with 2,4-dichloro-6-ethylthieno[2,3-d]pyrimidine gives
2-chloro-6-ethyl-4-(4-fluorobenzylamino)thiensc[2, 3-d]pyrimidine;

with 2,4 6-trichlorothieno[2,3-d]pyrimidine gives
20 2 6-dichtoro-4-{4-fluorobenzylamino)thieno[2, 3-d)pyrimidine;

with 2,4, 5-trichloro-6-methylthieno[2 3-djpyrimidine gives
2,5-dichloro-6-methy|-4-(4-fluorobenzylamino)thieno[2, 3-d]pyrimi-

C 25 dine;

with 2,4-dichloro-6-nitrothieno[2, 3-d]pyrimidine gives
2-chloro-6-nitro-4-(4-fiuorobenzylamino)thieno[2, 3-d]pyrimidine,

30
with 2,4-dichloro-5,6-dimethylthieno{2,3-d]pyrimidine gives
2-chloro-5,6-dimethyl-4-{4-fluorobenzylamino)thieno[2, 3-d]pyrimi-
dine;
35

with 2,4-dichloro-6-triflucromethylthieno{2, 3-d]pyrimidine gives



10 15 wth 2,4-dichioro-5,6,7,8-tetrahydro-[1]-benzylthieno[ 2, 3-d]pyrimdine
gives 2-chloro-5,6,7, 8-tetrahydro-4-(4-fluorobenzylamno)-[1

] - benzyl thieno- [2,3-d]pyrimdine; with

2, 4-di chl oro-5, 6-cycl opent eno-[ 1] - benzyl t hi eno[ 2, 3-d] pyri.m di ne gi ves

2- chl oro-‘gf’ég‘w]é?@%ent eno 4- (4-fl uorobenzyl ani no)t hi eno{'@?@?@f’wﬂ?? ni di ne;
W th 2,4-dichloro-5, 6-cycl ohept eno-[ 1-]6denzyl t hi eno[ 2, 3-d] pyri m di ne gi ves
2-chl oro-5, 6-cycl ohepteno-4-(4-fl uorobenzylam no)th ieno[2, 3-d]pyri-

m dine; with 2,4-dichloro-6-ethylthieno[2,3-d]pyrimdine gives

2-chl oro-6-ethyl -4-(4-fluorobenzy la mi no)th i e no&\uzp, 3_,d3]dqi]%yr'i m di n
e; with 2,4, 6-t r2-shlosedtiflepepretbybif ddfludreberzvaning)thieno(d MIiBY0- 4- (4
f I uor obenzyl am n@?1 hi eno[ 2, 3-d] pyrim dine; 25 30 35 with

2,4,5-trichloro-6-Tet hyl t hi eno[ 2, 3-d] pyri m di ne gives

2, 5-di chi oro- 6-net hyl - 4- (4-fl uor obenzyl am no)thi eno[ 2, 3-d]pyrim- dine;
with 2,4-dichloro-6-nitrothieno[2, 3-d] pyrim di ne gives 2-chl

or o- 6- pi t r o- Andlégbus ceadiomnzsf| 3, 4+dichiprdbienaglaing- d] pyri ni dine; with

2, 4-diehi oro-5, 6-dinmethylthiengl?2, 3-d] i m dine gives 2-chforo-5,

6- di net hyl -4@&%‘&9%%@%@'hﬂ?fﬂq’{s,ﬁfﬂmn@d'&ﬁﬂa\@% - dine; with

2, 4-dichloro-6-t4i I |4 Wealfel ' 0051047292
ST EP2004/ 0115 -ckldggaqm%iﬁwi.w,smrﬁm%b%w@mmeyﬁsnsp@_mmn%-

2-chloro-6-trifldipeonet hyl - 4-(4-fl uorobenzyl am no)thieno[2, 3-d]pyrimi-
dine. C5 10

10 with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives

C 2-chloro-5-methyi-4-(3 4-dichlorobenzylamino)thieno[2, 3-d]pyrimi-
dine,
15 with 2,4-dichloro-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d}pyrimidine gives
2-chloro-5,6,7 8-tetrahydro-4-(3,4-dichlorobenzylamino)-[1}-benzyi-
thieno[2, 3-d)pyrimidine,

20 with 2,4-dichioro-5,6-cyclopenteno-[1]-benzylthienof2, 3-d]pyrimidine gives
2-chloro-5,6-cyclopenteno-4-(3,4-dichlorobenzylamino)thieno[2,3-d)-
pyrimidine;

c 25 with 2,4-dichloro-5,6-cyclohepteno-{1]-benzylthieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclohepteno-4-(3,4-dichlorobenzylamino)jthieno[2,3-d)-

pyrimidine,

with 2,4-dichloro-6-ethylthieno[2, 3-d]pyrimidine gives

30
2-chloro-6-ethyl-4-(3,4-dichlorobenzylamino)thieno{2, 3-d]pyrimidine,;
with 2,4,6-trichlorothieno[2,3-d]pyrimidine gives
2,6-dichloro-4-(3,4-dichlorobenzylamino)thienof2,3-d)pyrimidine;
35

with 2,4 5-trichloro-8-methylthieno[2,3-d]pyrimidine gives



15 20 25 30 Anal ogous reaction of 3,4-dichlorobenzylamne with

2, 4-di chl oro-6-nethyl thieno[ 2, 3-d] pyri m di ne gives 2-ch | oro-6-nethyl-4-(3,
4-di ch | orobenzyl ami no)thieno[2, 3-d]pyri mi- dine; with

2, 4- di chl 0085823y | t hi eno[ 2, 3-d] pyri m di ne gi ves PCT/EP2004/011551

2-chl or o- 5- met hyl - 4- (3, 4-di chl or obenzylggino) t hi eno[ 2, 3-d] pyrim- dine;
with 2,4-dichloro-5,6,7,8-tetrahydro-[1 ]-benzylthieno[2, 3-d] pyrimdine
gives 2-chloro-5,6,7,8-tetrahydro-4-(3, 4-di chl orobenzyl am no)-[1 ]-benzyl -
t hi eno[ 2, 3-d] pyrimdine; with

2, 4- di chi or o- 5, 62&ydichjpenitemettiyl4-{EehdjchitiobeokPaging tyienai2iB-dipwgi-ves
2-chloro-5, 6- cyﬁﬁﬁent eno-4-(3,4-dich | orobenzyl amino)thieno[2, 3-d]-
pyrimdine; with €di chl or o- 5, 6- cycohept eno-[ 1

] - benzyl t hi eno[ 2, 3-d] pyri m di ne gives 2-chloro-5, 6-cycl ohepteno-4-(3, 4-d
i ch | orobenzyl amino)thieno[2, 3-d]- pyrimdine;, with

2, 4-di chl orc“ﬁhaMMNn;mqs{rﬂr&hiﬂrmp Bnﬂ]ﬂymelcunagwe%-chl oro- 6-et by | -4-(3,
4-d i &ht o ro ben zy

[ [ ne ;
With 2,4,6-tri ch?rﬁmﬂfﬁ-ﬁ-é%{'ﬂ 3 wwmrohemiar@m)mtﬂ %d}wrlemlneoro 4- (3,
4 dich Iorobenzyl amino )thi en o[2, 3-d] pyrimi I ne; 35 with
2,4,5-trichloro-6-nethylthieno[ 2, 3-d] pyri mdine gives V\D 20051047292
PCT/ MVl 01155 it 5. d?chiérdisIecaﬁhiatﬁyméﬁé[bw-dfpyhﬁndﬁect;rVé@l orobenzyl ani no)th
[

eno[2, 3-d]pyr i- mdine;
2-ch|oro-5 6-d|methyl-4 (3 4-dichlorobenzylamino)thieno[2,3-d]pyri-

10 midine;
C with 2, 4-dichloro-6-triflucromethylthienc[2,3-d]pyrimidine gives
2-chloro-B-trifluoromethyl-4-(3,4-dichlorobenzylamino)thieno[2,3-d}-
15 pyrimidine.
Analogous reaction of 3-nitrobenzylamine
with 2, 4-dichioro-6-methyithieno[2,3-d]pyrimidine gives
20 2-chloro-6-methyl-4-(3-nitrobenzylamino)thieno[2, 3-d]pyrimidine;
with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
2-chloro-5-methyl-4-{3-nitrobenzylaminothieno[2, 3-d]pyrimidine;
C o5
with 2,4-dichloro-5,6,7,8-tetrahydro{1]-benzylthienc[2,3-d]pyrimidine gives
2-chloro-5,8,7,8-tetrahydro-4-(3-nitrobenzylamino)-[1}-benzylthieno-
[2,3-d)pyrimidine;
30
with 2,4-dichloro-5,6-cyclopenteno1]-benzylthieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclopenteno-4-(3-nitrobenzylamino)thieno[2,3-d]pyrimi-
dine;
35

with 2,4-dichloro-5,6-cyclohepteno{1]-benzylithieno[2,3-d]pyrimidine gives



20 with 2,4-dichloro-6-nitrothieno[2, 3-d] pyri mdine gives

2-chl oro-6-nitro-4-(3,4-di chtorobenzyl am no)thieno[ 2, 3-d]pyrim dine; vm'th
2, 4-di chl oro-5, 6-di met hyl t hi eno[ 2, 3-d] pyri m di ne gives 2-ch loro-5,6-d

met hyl - 4-Y9 200%4729%2n| or obenzyl ani no)t h i eno[ 2, 3-d] pyPf? WW"H&‘SSW t h
2,4-Bichloro-6-trifluoronethylthieno[266d]pyrimdine gives

2-ch| oro-6-trifluoronethyl--(3,4-dichlorobenzyiam no)thieno[2, 3-d]-

pyrim di ne. Anal ogous reaction of 3 ni trobenzyl am ne with

2, 4-di chl oro- 6- neth¥lth| eno[ 2, 3 yrimdine gives 2-ch | oro-6-nethyl-4-(3-n
i trobenzyl ani no3toh or@rﬁ;{:‘»xycmpmﬁ@mrtﬁ@bema)dammo)thlenom 3- d]pyrlm|-

2, 4-di chl or o- 5- rr&lhylthl eno[ 2, 3-d] pyri m di ne gives

2-chl or o- 5- met h (3 ni t robenzyl am no)thieno[2, 3-d]pyrimdine; 25 with
2, 4-di chl oro-5, 6 7,8-tetrahydro-[1 1-benzylthi eno[ 2, 3-d] pyri m di ne gives
2-chl oro-5,6,7, 8- tetrahydro 4-(3-nitrobenzylam no)-[1 ]-benzylthi eno-

[ 2, 3-dLpyri nwdhrﬂ-;d,f dithlGro-Gretthyithiena] 2 SatljpydriidiGe grdsopent eno- [ 1

] - benzyl t hi eno[ 2 -d i.m

2-chl oro-5, 6- cyc?ﬁ%@ﬁlﬂ'eé;ﬁﬂm%&nm?mé%ﬁﬂ?mﬁ HB?M‘Z&TQ]PM@J'GP&,/H m - dine;
wi th 2,4-dichloro-5, 6-cycl ohepteno-[1]-benzyl thi eno[ 2, 3-d] pyri m di ne gives
WO 2005/ 047292 PCT/ EP2004/ 011551 -66

2- chl or 0- 2, Gwand aleewicaAotidrio/3 dphanddhegive) i enol 2. 3-d] pyrimi - dine;
5vv|th24d|chlor06ethIthleno yrim di ne gives

2-chl or o- 6- et hyl2Mlshmro%&nﬁmb@nzylﬁmlmwtmaomﬁ,.B-Q?mﬂrwdm,| d ine; with
2, 4, 6-110i chl or ot hi eno[ 2, 3-d] pyri i di ne gi ves

2,6-dichloro-4-(3-nit robenzyl am no)thieno[ 2, 3-d]pyrimdine; 10

C with 2,4 5-trichloro-6-methylthieno[2, 3-d]pyrimidine gives
2,5-dichloro-6-methyl-4-(3-nitrobenzylamino)thieno[2,3-d]pyrimidine;

15 with 2,4-dichloro-6-nitrothieno[2, 3-d]pyrimidine gives
2-chloro-6-nitro-4-(3-nitrobenzylaminothieno[2, 3-d]pyrimidine;

with 2,4-dichloro-5,6-dimethylthieno[2,3-d]pyrimidine gives
20 2-chloro-5,6-dimethyl-4-(3-nitrobenzylamino)thieno]2, 3-d]pyrimidine;

with 2,4-dichloro-6-trifluoromethyithienc[2, 3-d]pyrimidine gives
2-chloro-6-triflucromethyl-4-(3-nitrobenzylamino)thieno[2,3-d]-

C 25 pyrimidine.

Analogous reaction of 3,4-methylenedioxyphenethylamine
with 2,4-dichloro-6-methyithieno[2, 3-d]pyrimidine gives
2-chloro-6-methyl-4-(3,4-methylenephenethylamino)thieno[2,3-d]-

30
pyrimidine;
with 2,4-dichloro-5-methylthieno[2,3-d]pyrimidine gives
2-chloro-5-methyl-4-(3,4-methylenedioxyphenethylamino)thieno-
35

[2,3-d]pyrimidine;



C 15 20 C 25 30 35 with 2,4,5-tichloro-6-nethylthieno[?2, 3-d] pyrimdine gives
2, 5-dich loro-6-nethyl-4-(3-nitrobenzylam no )thieno[2, 3-d]pyrimdine;
with 2,4-dichloro-6-nitrothieno[2,3-d]pyrimdine gives

2-chl oro-6-nitro-4-(3-nitrobenzyl am no)thieno[2, 3-d]pypimdine. wih
2, 4-di ch|‘gP&!’$§,r’%‘?’§Frret hyl t hi enol 2, 3-d] pyri mi di ne gi ves PTGt

2-chl oro-5, 6-di net hyl - 4- (3-ni trobenzyl-@&h+ no)thieno[2, 3-d]pyrindine; with
2,4-dichloro-6-trifl uoronethylthieno[?2, 3-d] pyrimdine gives 2-ch
Toro-6-trifluoromethyl-4-(3-nitrobenzyl am no)thieno[2, 3-d]- pyrimdine.
Anal ogous reaction of 3,4-nethyl enedi oxyphenethylanmine. with .

2.4~ di ohl or QW ReA-AYANGTPC {728 ke tatytrpri b RRZWiNaROL2, S-d]pyTimidine gives

2- chl or o- 6- net hyl, - ., | n | g ' = Pyrimdine;
with 2,4-dichl or%-cé["&rét y-ﬁ?‘%‘*néo' P’?‘ @'—Q‘dﬁ@ﬁ@nﬂwgﬁéa@?‘@@@é&thﬁaﬂl'"op

2-chl or o- 5- et hy[lﬂ-éeﬁiy!ﬂwiaiﬁ?@[!z)d-dgﬁﬁhﬂdmphenet hyl am no) t hi eno-
12, 3-d] pyri m di ne; WO 2005/ 047292 PCT/ EP2004/ 011551 - 67 C5 10 15 with
2,4-dighloro-5,6,7,8-tetrahydro-[ 1] - benzylt hi eno[ 2, 3-d] pyri m di ne gi ves

|- benzy t oWl 2SR pidpeplet PoeR2S i8R S2fibyhmihe Ghes
2,4-dichloro-5, %—%Hﬁréwaf&?%ﬁlarﬁe@%’ﬁ |4Lmb§?1g>§(§epcﬁ%ﬂ] nbmr#iérmcgi ves

2-chl oro-5, 6-cycl openteno-4- 4- et hyl ene thyl a t hi eno[ 2,
3-d] pyri midii nthieno[2,3-d]pyrimidine;

10 with 2,4-dichloro-5,6-cyclohepteno-[1]-benzyithieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclohepteno-4-(3,4-methylenedioxyphenethylamino)-
thieno{2,3-d]pyrimidine;

15 with 2,4-dichloro-6-ethylthieno[2,3-d]pyrimidine gives
2-chloro-6-ethyl-4-(3,4-methylenedioxyphenethylamino)thieno[2,3-d}-

pyrimidine;

20 with 2,4,6-trichlorothieno]2,3-d]pyrimidine gives
2,6-dichloro-4-(3,4-methylenedioxyphenethylamino)thieno[2, 3-d]pyri-
midine;

C 25 with 2.4, 5-trichloro-6-methylthieno[2,3-d]pyrimidine gives
2,5-dichloro-6-methyl-4-(3,4-methylenedioxyphenethylamino)thieno-

[2,3-d]pyrimidine;

with 2 4-dichloro-6-nitrothieno[2,3-d)pyrimidine gives

30
2-chloro-6-nitro-4-(3,4-methylenedioxyphenethylamino)thieno[2, 3-d}-
pyrimidine;
with 2,4-dichloro-5,6-dimethy!thieno[2,3-d]pyrimidine gives
35

2-chloro-5,6-dimethyl-4-(3,4-methylenedioxyphenethylamino)thieno-
[2,3-d]pyrimidine;



wi th 2,4-dichloro-5, 6-cycl ohept eno-[ 1] -benzyl t hi eno[ 2, 3-d] pyri m di ne gives
2-chl oro-5, 6-cycl ohepteno-4-(3, 4-net hyl enedi oxyphenet hylami no) -

t hi eno[ 2, 3- rimdine; with 2,4-dichloro-6-ethylthieng . rim di ne
gives 2- WHFL}‘F%"‘%”& hyl - 4- (3, 4- net hy| enedi oxyphenet hyl aﬁ%%/&f%‘ﬁf]‘@ﬁéf , 3-d] -
pyrimdine; 20 with 2,4,6-trichloroth-i@he[2,3-d]pyri md ine gives
2,6-dich|oro-4-(3,4-nethy|enedioxyphenethylanino)thieno[2, 3-d] pyri- mdine;
25 30 35 with 2,4,5-tichloro-6-nethylthieno[2, 3-d] pyrimdine gives 2, 5-di
ch | oro-6-nmethyl-4-(3, 4-nmet by len ed i oxyp he nethy lami no)th i eno-
[2, 3-d]pyrimdine; wth 2,4-dichloro-6-nitrothieno[2, 3-d] pyrimdine gives

2- chl 6- - : ' L 2, 3-d

py(r:| mO(rj?ne n\?’v.mt"%é“ﬁﬁ'@%‘?)%@a@g%w&%hgwhé] @elrg?% di ne ]gl ves
2-chloro-5, 6- di 2.ghidrgl6-#ifludroretisl-dyBanatkthyssomiorgiisHanylanmd)hi eno-
[ 2,3-d] pyrimdine; WD 20051047292 PCT/ EP2004/ 011551 -68 5 10 15 with

2, 4- dI§h| or o- 6- t thienal3Bo@leyAmidiReenol 2, 3- d] pyri m di ne gi ves 2-ch
| or o- trif luoronethy |-4-(3, 4-nethylenedi oxyphenethy | ami no)-
thi eno[ 2, 3-d}pyrimdine. Anal ogous reaction of 3, 4-ethyl enedi oxybenzyl am ne

with 2, 4-di Chhabgnﬁsfﬁsé&lidﬁaﬁ:?m&tﬁ Sngbié)(gbéﬁﬂﬂlé}ﬂur@ ves

2-chl oro-6-neth 4-eth Iened oxybenzyl am no) t hi eno[ 2, 3-d] pyrimdine;

with 2,4-di cWIth@mmmthylﬂi:enq&Q -gipyrimidinesgivéy es
2-chloro-6-methyl-4-(3,4-ethylenedioxybenzylamino)thieno[2,3-d]-

10 o
pyrimidine,;

C with 2,4-dichloro-5-methylthieno{2,3-d]pyrimidine gives
2-chloro-5-methyl-4-(3,4-ethylenedioxybenzylaminc)thienof2,3-d]pyri-
15 midine;

with 2,4-dichloro-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyrimidine gives
2-chloro-5,6,7,8-tetrahydro-4-(3,4-ethylenedioxybenzylamino)-[1]-
20 benzylthieno[2, 3-d]pyrimidine;

with 2,4-dichioro-5,6-cyclopenteno-[1]-benzylthieno[2,3-d]pyrimidine gives
2-chloro-5,6-cyclopenteno-4-(3,4-ethylenedioxybenzylamino)thieno-
C 25 [2,3-d]pyrimidine;

with 2 4-dichioro-5,6-cyciohepteno-[1}-benzylthienc[2,3-d]pyrimidine gives
2-chloro-5,6-cyclohepteno-4-(3,4-ethylenedioxybenzylamino)thieno-
2,3-dlpyrimidine;
30 [2,3-dJpy
with 2,4-dichloro-6-ethylthieno[2, 3-d]pyrimidine gives
2-chioro-6-ethyl-4-(3,4-ethylenedioxybenzylamino)thieno[2, 3-d]pyri-
midine;
35

with 2,4,86-trichlorothieno[2,3-d]pyrimidine gives



2-ch loro-5-nethyl-4-(3, 4-ethylened i oxybenzylamino)thieno[2, 3-d] pyri-
mdine; with 2,4-dichloro-5,6, 7, 8-tetrahydro-[1 ]-benzylthieno[2,
3-d] pyri m di ne gives
2-chl or o-‘S,"G,"“ﬁ,"gn"ét r ahydr o- 4- (3, 4- et hyl enedi oxybenzy| aRFFEF2404/01155
benzyl t hi eno[ 2, 3-d] pyrim di ne; 25 30 3%B9Mth
2,4-dichloro-5, 6-cycl openteno-[1 ]-benzylthieno[2, 3-d] pyrimdine gives 2-ch
| oro-5, 6-cycl openteno-4-(3, 4-ethylened i oxybenzylam no)th ieno-
[2,3-d]pyrimdine, with ) ) . o
2, 4- di chl or o- 5, 62.6ydichiREpHRA-Etylenadigrybenzy@mingithiepold, didipyrimgi ves
2-chloro-5, 6- cy(gllng_hept eno-4- (3, 4-ethyl ened ioxybenzylam no)th ieno-
[2,3-d]pyrimdineg,~wth 2,4-dichloro-6-ethylthieno[?2,3-d]pyrimdine gives
2-chl or o- 6- et hyl -4- (3, 4- et hyl enedi oxybenzyl am no)th ieno[2, 3-d]pyri-
mdine;, with 2,4,6-trichlorothieno[2,3-d]pyrimdine gives WD 2 0 05104 7 2 9
2 PCT/ EP2004wh 254 5-tricidloro-6-methylthieno[2,3-d]pyrimidine gives
2, 6-di¢ehl oro--(3,4-ethyl enedi gxyhenzyl am no)thieno[2, 3-dlpyrim: gdine; C5
T0°15 50 wi th o A5senPERPanely Ao P S BeRE R AP S RBo 3l o
5-dich | ord- 6- rreisg,yrhrdﬁié.& 4- et hyl ened i oxybenzylamino)th ieno[2, 3-d]-
pyrimdine; wth 2,4-dic¢hloro-6-nitrothieno[2, 3-d] pyri m di ne gives
2-chl oro-6-nitro-4-(3, 4-ethyl ened i oxybenzyl am no)thieno[2, 3-d]pyri-
m dine; with 2,4-dichloro-5, 6-di nmet hgl t hi eno[ 2, 3-d] pyri m di ne gives
with 2,4-dichloro-6-nitrothieno[2, 3-d}pyrimidine gives
10 2-chlorg-6-nitro-4-(3,4-ethylenedioxybenzylamina)thieno[2, 3-d]pyri-

c midine;
with 2, 4-dichioro-5,6-dimethyithienc[2, 3-d]pyrimidine gives
15 2-chloro-5,6-dimethyl-4-(3,4-ethylenedioxybenzylamino)thieno[2, 3-dl-
pyrimidine,

with 2 4-dichioro-6-trifluoromethylithieno[2, 3-d]pyrimidine gives
20 2-chloro-6-triflucromethyl-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine.

Example 2

1.67 g of 2-chloro-6-methyl-4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d)pyrimidine, 1.02 g of imidazole and 2 g of pheno! are heated at 150°
for 5 hours. After cooling, the residue is dissolved in dichloromethane and
30 subjected to conventional work-up, giving 1.0 g of 2-(imidazoi-1-yl)-6-
methyi-4-(3,4-methylenedioxybenzylamino)thieno[2,3-d]pyrimidine, m.p.

248-250°.

Analogous reaction of imidazole with the 4-arylalkylamino-substituted

35 2-chlorothieno[2,3-d]pyrimidine derivatives obtained under Example 1

gives the following compounds



2-chl oro-5, 6-di et hyl - 4- (3, 4- et hyl enedi oxybenzyl am no)t hi eno[ 2, 3-d]-
pyrimdine; with 2,4-dichloro-6-trifluoronethylthieno[2, 3-d] pyri m di ne gives

2-ch loro.6-tr romet hyl - 4- (3, 4-ethyl enedi oxybenzyl ' t hi -
[2, 3-d] pyM 8#’{5‘4859%Exarrp| e 2 25 30 35 1.67 g of POre 2004 3P

2- chl or 0- 6- et hyl - 4- (3, 4- met hyl enedi oxyB&nzyl anm no) t hi eno-
[2,3-d]pyrimdine, 1.02 g of imdazole and 2 g of phenol are heated at 150
for 5 hours. After cooling, the residue is dissolved in dichloronmethane and
subj ected to conventional work-up, giving 1.0 g of 2-(im dazol-1-yl)-6-

met hyl - 4- (3, 4- net hyl enedi oxybenzyl am no) t hi eno[ 2, 3-d] pyri m di ne, m p.

248-250. Anal ] .

4-aryl al kyrgmoggggurﬁﬁ?%'_?gfé E\éfh? g? hl-engpkér?adﬁ’xﬁlbenﬁ'gmﬁrem%hlremét i ves

glégrﬂzgggoz/ng%ga}pyﬂnhm.ﬁe rgipv@38t:he fol | ow ng conpounds WO 2005/ 047292

[22( |3 md azol - 1dyl 2-(Bnidagal,1 gh)-@@ , A8revrahydract( S 4ynetylanedioypenzdno-
rim.din , - o

2 (i ni A amg)- QT]QE'?Z@! %‘t“?@r@'ﬂlpd”ﬁ“?@eztﬁbh@/ 1&hedi oxybenzyl -

am no) - [ 1] - benzy bt ithraebR131)0% BYdycIB l{ﬁd?@faom(g 4 ﬁ'ﬂeﬁhylenedloxybenzyl-
2- (i mdazol -1-yl)-5, 6-cycl opent eno- 4- ( 3, 4- et hyl enedi oxybenzyl

am no) t hi enopmige)ippoi23-dipyeimidine, n2p0260°
an ) enl 2 o D REHEOSHEE B i LAy
[2(3 d] pyri m%gﬁﬁ%)tﬁeﬁ%v[{?y -dipl}frﬁﬁ(ﬂ)l?]ig{@amﬁ] 2{@12101 y y )
2 (1 md?ﬁ,‘i?: 1-y12 )z-(ﬁnmor-m-ﬂ)-wmylmcswmaglleweyihmybahmmma)thiem\@- 15
= (i mi dazol - 12, stdlpwimiding. gnethasesyifonate smap. 2415y | enedi oxybenzyl -

am no) thi eno[ 2, 3,0} -] 416 chioro-4-(3,4-methylenedioxybenzylamino)thieno-
15 [2,3-d)pyrimidine;
2-(imidazol-1-yl)-5-chloro-6-methyl-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(imidazol-1-yl)-6-nitro-4-(3,4-methylenedioxybenzylamino)thieno-
20 [2,3-d]pyrimidine;
2-(imidazoi-1-yl)-5,6-dimethyl-4-(3,4-methylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine, m.p. 245°
2-(imidazol-1-yl)-6-trifluoromethyl-4-(3,4-methyienedioxybenzyl-
C 25 amino)thieno[2,3-djpyrimidine;
2-(imidazol-1-yl)-6-methyl-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-{imidazol-1-yl)-5-methyi-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;

%0 2-(imidazol-1-yl)-5,6,7 ,8-tetrahydro-4-(3-chloro-4-methoxybenzyl-
amino)-1]-benzylthieno]2,3-d]pyrimidine;
2-(imidazol-1-yl)-5,6-cyclopenteno-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
35

2-(imidazol-1-yl)-5,6-cyclohepteno-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;



i m dazol -1-yl')-6-nitro-4-(3, 4- et hyl enedi oxybenzyl am no)t hi eno- 20
2, 3-d] pyr| m di ne;

(
J éli Lny(rj:a Zﬁ@{““%ﬁ% 622|5mat hyl - 4- ( 3, 4- net hyl enedi oxybeniéjr&%&%)ilsgpi eno[ 2,
(

2
[
2
3
2-(m dazol -1-yl)-6-trifiuoronethyl - 4- (-4~ met hyl enedi oxybenzyl - C 25

am no) t hi eno[ 2, 3- d] pyri m di ne;

2- (i mdazol -1-yl)-6-nethyl -4-(3-chl oro- 4- met hoxybenzyl am no) t hi eno-

[ 2, 3-d] pyrim ding;

o- (i mi dazol - 1- yI $-(imiggzoly]-vi-G-sthyirdBehlorsfmestheavbsnzylamispithienss- 30

[ 2, 3-d] pyri

2- (i m dazol %ﬁpgm{%’dw% t et rahydr o- 4- ( 3- chl or o- 4- met hoxybenzyl - am no)-[1
] - benzyl t hi eno[ 22-3intitlaysli Tyligrehloro-4-(3-chloro-4-methoxybenzylamino)thieno-

2- (i mdazol - 1- g/_&S 6- cycl openteno 4- (3-chl or o- 4- met hoxybenzyl -

ani no) hi enof22? ipidinesi di ne;

ﬁo§ltme%€|2 13%%6&?‘? dafdic) 9ﬁ95°*56€é?%§o'53§8§’" 4l 11 5 10 ¢

15 20 C 25 3Qmﬁ§§ﬂﬂéh6{2d.ﬁa]ﬁyn\'nidlne o
-yl)-6-ethyl chl or o- 4- et hoxybenzyl ami no) t hi eno- [2, 3-d] pyri ni di ne;

2- (i mdazol -1 - yEdean(DIe‘r-gt)@—OB%M(Bf&bﬂotrmémﬁihqulmﬁmo)thibheﬂo-
12, 3- d] pyri nkd
2- (| m dazol éTdin'rE'ﬁl'Qﬁ'o 6- met hyl - 4- ( 3- chl or oA- met hoxybenzyl - ami

501 dasor 1yt FEREB 6 dimetnyt (B-oors-4metoxbenzyiamin):
3-d] pyri m di trdeno[2,3-d)pyrimidine;
2-(imidazol-1-y)-6-trifluoromethyl-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
15 2-(imidazol-1-yl)-6-methyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5-methyl-4-(3,4-dimethoxybenzylamino)thienc-
[2,3-d)pyrimidine;
20 2-(imidazol-1-yl)-5,6,7 8-tetrahydro-4-(3,4-dimethoxybenzylamino)-
[1]-benzyithieno{2,3-d]pyrimidine;
2-(imidazol-1-y1)-5,6-cyclopenteno-4-(3,4-dimethoxybenzylamino)-
thieno[2,3-d]pyrimidine;
c 25 2-(imidazoi-1-yl)-5,6-cyclohepteno-4-(3,4-dimethoxybenzylamino)-
thieno[2,3-d)pyrimidine;
2-(imidazol-1-yi)-6-ethyl-4-(3,4-dimethoxybenzylamino)thieno[2,3-d]-
pyrimidine;
2-{imidazol-1-yl)-6-chloro-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5-chloro-6-methyl-4-(3,4-dimethoxybenzylamino)-

30

thieno[2,3-d]pyrimidine;

2-(imidazol-1-yl)-6-nitro-4-(3,4-dimethoxybenzylamino)thieno[2,3-d]-

35 pyrimidine;



NOOI\)
AQ_/-\

O

-5 —— -

i m dazol -

1-yl)-5, 6-di net hyl --(3-chl oro-4-nmet hoxybenzyl am no)- th ien of 2,

[ pyri midi ne;

i m dazo] -

o)th.%’ﬁ’oﬁ“

i m dazol -

le%d) -trifluoronethyl-4-(3-chl oro-4-mnet hox%benz
Eﬂzpyrl m di ne; T/EP2604/011551

1-yl)-6-nethyl -4- (3, 4-di metHidxybenzyl am no)t hi eno-

, 3-d] pyri m di ne; 2-(i m dazol - |
) - 5- et hyI 4- (3, 4-di met hoxybenzyl am no) t hi eno- [ 2, 3-d] pyri m di ne;

benzyl ¢ hi enol Z2MiRBPE N AB:

m dazol -

|eno[2 3-d

m dazol -

| pyri mdi

i m gdazol -
i m di ne;

7,8-tetrahydro-4- th b
B8 Bvdi mre(t)hyl—4(—?34d|me Ol):%nZGyaZ En%r)nthrllorzo«

Fpélr | %ﬁ,‘dﬁldﬁ;/ézl opent eno- 4- ( 3, 4- di net hoxybenzyl am no) -

1- yI 2«(imidagyici gheptriMordmethyi-4d{3idiasitaspBenanammo)- t hi eno[ 2,
ne;
nh|9m9[263-dlnyylmldm@3 4- di et hoxybenzyl ani no)t hi eno(2, 3-d] -

2- (1 B laeloor Yhye Sacid 0a 4Gl BBHRAH RS eABL o) i eno-

d]pyrlmdln

i m dazol -

ispiddiry-0- 6- net hyl - 4- (3, 4- di met hoxybenzyl am no) -

eno[ 2, 3-d pyrlmdl ne;

m dazol -
m di ne;
i m dazol -

1-yl - (Bnidmom 44)-metiy - blenzyl Bevingth emofi2 Bedperimjding - d] -
V\D 2,798201047292 PCT/ EP2004/ 011551 -72 5 10 15 20
' ;6-di met hyl - 4- (3, 4- di met hoxybenzyl am no) t hi eno-

-d]19yr|mdin

i m dazol -

1-yl L(g-n Itd ?'I I)osrr_err%%hYM b? gzyla@ motp !‘?n%[/% ngnr;qdr:]% - th ienof 2,

| pyrimd I ne; 2-(imidazol-1- yI) 56,7 8-tetrahydro-4 benzylamino-{1]-benzyithieno-

i m dazol -

-d] pyri n{zd

156

20

25

30

35

n‘.ﬁ 6- met hyl - (3 4- di met hoxybenzyl am no) t hi eno-
5 pynmldlne

2-(imidazol-1-yl)-5 6-cyclopenteno-4-benzylaminothieno[2, 3-d]pyrimi-

dine;

2-(imidazol-1-yl)-5,6-cyclohepteno-4-benzylaminothieno[2, 3-d]pyrimi-
dine, m.p. 187°;

2-(imidazol-1-yl)-6-ethyi-4-benzylaminothieno[2,3-d]pyrimidine;

2-(imidazol-1-yl)-6-chlorc-4-benzylaminothieno[2, 3-d]pyrimidine;

2-(imidazol-1-yl)-5-chloro-6-methyl-4-benzylaminothieno[2, 3-d)pyrimi-
dine;

2-{imidazol-1-yl)-6-nitro-4-benzylaminothieno[2, 3-d]pyrimidine;

2-(imidazol-1-yl)-5,6-dimethyl-4-henzylaminothieno[2,3-d])pyrimidine;

2-(imidazol-1-yl)-8-trifluoromethyl-4-benzylaminothieno[2, 3-d)pyrimi-
dine;

2-(imidazol-1-yl)-6-methyl-4-(4-fluorobenzylamino)thieno[2, 3-d]pyri-
midine;

2-(imidazol-1-yl)-5-methyl-4-(4-fluorobenzylamino)thieno[2, 3-d]pyri-
midine;

2-{imidazol-1-y1)-5,6,7,8-tetrahydro-4-(4-fluorobenzylamino)-[1]-
benzylthieno[2,3-d]pyrimidine;

2-(imidazoi-1-yl)-5,6-cyclopenteno-4-(4-fluorobenzylaminojthienc-
[2,3-d]pyrimidine;



I m dazol -1-yl) -
I m dazol - 1-yl) -
i m dazgl - 1-yI , 6

3-d] py¥'P "Hé%”

i m dazol -1-yl)-5, 6-cycl opent eno- 4- bet&yl am not hi eno[ 2, 3-d] pyri m - dine;
i m dazol -1-yl') -5, 6- cycl ohept eno4- benzyl am not hi eno[ 2, 3-d] pyrim - dine,
197; 2-(imdazol-1-yl)-6-ethyl-4-benzyl am not hi eno[ 2, 3-d] pyri m di ne;

i mi dazol - 1-yl)-6-chl or o- 4- benzy| m not hi enﬁ{ rimdine;
i m dazol - l-ylgiﬁﬂ'gﬂi'-@r‘b'ya %ICHS;'IO ‘-\%?ti’ﬁ i/ﬂ@""@J %'Sﬂ’l m dine;

(|mdaz B tro4benzy|amnoth|eno[23d]pyr|md|ne
dazol - ﬂj}wgkr%lgmaﬁet hyl - 4- benzyl am not hi eno[ 2, 3-d] pyri m di ne;

dazol - 1- y|2 i@naazcillu BBtryYd-(4- ety ani)tien 2 3-dlogyifiini  di ne;
2- (i mdazol - 1 |€| ) - S”r)ns\t hyl - 4- (4 fl uorrﬁ)ﬁenzyl a)tm noc§{t hi eno[ 2|3 d] pyri -
g 2 (i AiNgamop.

nmet hyl - f.l.uor.o hi. eng 3- Lo mdine,
dazol 1. yi S EEHEb T A AOH M BIBb o isig lpysmi-
| t hi enoﬁ,&e 3-d]pyrimid ine;
i m dazol -1-y[)-5, 6-cycl opent eno4- (4-fl uor obenzyl anmi no) t hi eno-

d] pyri m d| n.'é-(lmfdlamiE)Bs:Dﬂeﬂﬁr@mmmﬂwmamenzﬂmmo)thIeno-
i m dazol - 1- -5, 6- c cl ohepteno 4- (4 fl uorobenzyl am no)t hi eno-
dﬁ yri YFQT" rdazol -
6

thyl -4-(4: (i‘n‘u|Héﬁé’lbﬁ%%-ﬁmdw(&l?hﬁ?&é&z%é%m'sthia'ﬁo[z,3-d]pyrimi-

dine;

-4-benzyl am not hi eno[ 2, 3-d] pyri mdine, mp. 2070;

- met hyl
- et hyl - 4- benzyl am not hi eno[ 2, 3- d] pyr| m di ne
7
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2-(imidazol-1-yl)-5,6-dimethyi-4-(4-fluorobenzylamino)thieno[2,3-d]-
pyrimidine;
13 2-(imidazol-1-y!)-6-trifluoromethyl-4-(4-fluorobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yl)-6-methyl-4-(3,4-dichlorobenzylamino)thienof2,3-d}-
pyrimidine;
20 2-(imidazol-1-yl)-5-methyi-4-(3,4-dichlorobenzylamino)thieno{2,3-d]-
pyrimidine;
2-(imidazol-1-y1)-5,8,7 ,8-tetrahydro-4-(3,4-dichlorobenzylamino)-{1]-
benzylthieno[2,3-d]pyrimidine;
25 2-(imidazo!-1-yl)-5,6-cyclopentenc-4-(3,4-dichlorobenzylamino)-

O

thieno[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5,6-cyclohepteno-4-(3,4-dichiorobenzylamino)-

thieno[2,3-d]pyrimidine;
2-(imidazo!-1-yl)-6-ethyl-4-(3,4-dichlorobenzylamino)thieno[2,3-d]-

30
pyrimidine;
2-(imidazol-1-yl)-6-chloro-4-(3,4-dichlorobenzylamino)thieno{2, 3-dl-
pyrimidine;
2-(imidazol-1-yl)-5-chloro-8-methyl-4-(3,4-dichlorobenzylamino)-
35

thieno[2,3-d]pyrimidine;



dine, mp. 199; 2-(imdazol-1-yl)-6-chloro-4-(4-fluorobenzyl am no)thieno[ 2,
3-d)p yr| m di ne;

2('3 | pf,‘?b,%?"’c?y"ﬁ)’29§ chl or o- 6- met hyl - 4- (4-f | uor obenzy! anj, AEY LI, SHRzs:

2- (i m dazol -1-yl)-6- n|tr04(4quorobJﬁZ'yIamno)thleno[Z3d]pyr|m di ne;
-(imdazol-1 -yl)-5, 6-dinet hyl -4-(4f1 uorobenzyl am no)t hi eno[ 2, 3-d] -
i m di ne; 152(|mdazol-l yl)-6-tr

P Gasel L1 ST ”'ig(@f”ﬁiiﬁrfﬁ?ﬁ'ﬁéﬁ[l&%nzaﬁrﬁ%f el 3-gous-

i mdine; pfyige:(1 m dazol
) - 5-net hyl - 4- ('3, 4-di chl orobenzyl am no)thieno[ 2,3-d]- pyrimdine;

-1- yI2)-{iB)iﬂamla—ylmwjxmmyM«s,%di;thlmbbenndanjrm)thim)o-[ 1]-
zyIthlenl% |]nﬁérlmidine; 25
I m dazol - 2%"9;% K&l opent eno- 4- (3, 4-di chl orobenzyl anino)- lowt h

o[ 2, 3-d)pyri DBt )
ol S )P 13 Blifladi -y extrliuoromety-4:( 4 ichiqrobenzylaming)iieno
en0[2 3- OI]ZWH pyrmmdm 30

I m dazol - 1-yl)-6-ethyl - 3, 4-di chl or obenzyl am no) t hi eno[ 2, 3-d] -
i mi di ne; 2- (i mﬂ@mlﬂ—yl) -methyl-4-(3-nitrobenzylamino)thienc[2, 3-d]pyrimi-

) 6- chl or$n4 (3, 4-di chl or obenzyl am no) t hi eno(2, 3-d] - pyrim dine;
yI) 5-chl or o- 6- net hyI 4- (3, 4-di chl or obenzyl am no) - 35

zol
? 3- d] pyr2qinslaasol- 100 Rkt nitlebeRPAarinSliand[2, 3-Gfoyrimi-
m dazol 1-yl )J(mgﬂm t romz (3, 4- d| c orobenzgll am ﬁ%r)%t hi eno| ,y 3-d] pyri -
i ne; 2-(idin@azol -1-yl)-5, 6-di met hyl -4-(3, 4-di chl orobenzyl ami no) t hi eno-
~dlpyrim di Ny dezol-1-y1)-5.6,7 8-tetrahydro-4-(3-nitrobenzylamino)-[1]-

benzylthieno[2,3-d]pyrimidine;
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15 2-(imidazol-1-yl)-5,6-cyclopenteno-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5,6-cyclcheptenc-4-(3-nitrobenzyiamino)thieno-
[2,3-d]pyrimidine;
20 2-(imidazol-1-yl)-6-ethyl-4-(3-nitrcbenzylamino)thieno{2, 3-d)pyrimi-
dine;
2-(imidazol-1-yl}-6-chloro-4-(3-nitrobenzylamino)thieno{2, 3-d]pyrimi-
dine;
c 95 2-(imidazol-1-yl}-5-chloro-6-methyl-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yl)-6-nitro-4-{3-nitrobenzylamino)thieno[2,3-d]pyrimi-

dine;
30 2-(imidazol-1-yl)-5,6-dimethyl-4-(3-nitrobenzylamino)thieno|2,3-d]-
pyrimidine;
2-(imidazol-1-yl)-6-trifluoromethyl-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(imidazol-1-yI)-6-methyl-4-(3,4-methylenedioxyphenethylamino)-
35

thieno[2,3-d}pyrimidine;



2- (i mdazol -1-yl)-6-trifluoronethyl-4-(3, 4-dichl or obenzyl am no)t hi eno-
[ 2, 3-d] pyri m di ne;

2- (i mdazgl.-1- - 8- net hyl - 4- (3-ni trobenzyl am no)t hi eno - i.pJ - dine;
10 2_ i m.zﬁgz%?sff@m -5-neth I-4- 3-nitrobenz | am no thi kﬁg&fﬁk%hagne
2- (i midazol -1-yl)-5,6, 7, 8-tetrahydro-4-{8=nitrobenzyl amino)-[1 ]- benzylth
i eno[ 2, 3-d]pyri mdi ne; 15
2- (i mdazol -1-yl)-5, 6-cycl opent eno-4-(3-nitrobenzyl am no)t hi eno-
[2,3-d] pyrimdin
2- (i mi dazol - 1- y|§"1maae%1 YhdpmetylA-(34methyleasdipyrhaasthyiamipo)-
2,3-d ri
[2 (im Lgélol - yﬁg@f’ W’%‘”?g ni t robenzyl am no)t hi eno[ 2, 3-d] pyri m - dine;

2- (i m dazol - 1- y'2-(ﬁ°|ldhi(§ili13ylﬁ}-5,6 Trﬁ—tetcﬁwdea(rﬁ 4methylenefidxgphémathiyli - di ne;
2 (i mdazol -1-yl i ~5-¢ 0-6-net hyl -4- (3-ni trobenzyl am no)t hi eno-
gpyr i na@mm (1 benzylthleno[2 3- d]pyr:mld:ne

2"(i m dazol | 1215 BERE YN R LIRS AT bSOl AR o ©
lsmd?lpg(ral mgrgfﬂne dittfieds|D-3Ld)pytinfidinet f uor omet hyl - 4- (3- ni tr obenzyl am no) t hi eno-

( m dazol - 1-yl) - 6- et hyl - 4- (3, 4- met hyl enedi oxyphenet hyl am no) - 35

B P et
;hée?gt rahydr 0-4 )@%&9 B-ﬁmlﬁ\elgl oxypﬁe%le% h?l 6 amno)-[1
abenzyl t hi eno[ 223imiBayol Tybigrethyl-4-(3,4-methylenedioxyphenethylamino)-
I m dazol _tlr{igrkcg[_z,d-d]p():z%ll%glﬁgnt eno- 4- ( 3, 4- met hyl enedi oxyphenet hyl -
2-(imidazol-1-yl)-6-chloro-4-(3,4-methylenedioxyphenethylamino)-
15 thieno[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5-chloro-6-methy!-4-(3,4-methylenedioxyphenethyl-
aminoc)thieno[2,3-d]pyrimidine;
2-(imidazol-1-yl)-6-nitro-4-(3,4-methylenedioxyphenethylamino)-
20 thieno[2,3-d]pyrimidine;
2-(imidazol-1-y1)-5,6-dimethyl-4-(3,4-methylenedioxyphenethyl-
aminojthieno[2,3-d]pyrimidine;
2-(imidazol-1-yl)-6-trifluoromethyl-4-(3,4-methylenedioxyphenethyl-
C 25 amino)thieno[2,3-d)pyrimidine.
2-(imidazol-1-yl)-6-methyl-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-{imidazol-1-y1)-5-methyl-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;

%0 2-(imidazol-1-y1)-5,6,7,8-tetrahydro-4-(3,4-ethylenedioxybenzyl-
amino)-{11}-benzylthienc[2,3-d]pyrimidine;
2-(imidazol-1-yl)-5,6-cyclopenteno-4-(3,4-ethylenedioxybenzyl-
aminothieno{2,3-d]pyrimidine;
35

2-{imidazol-1-yi)-5,6-cyclohepteno-4-(3,4-ethytenedioxybenzy!-
amino)thienc[2, 3-d]pyrimidine,



am ino)thieno[2, 3-d]pyrim dine;

2- (i mdazol -1-yl)-5, 6-cycl ohept eno-4- (3, 4- net hyl enedi oxyphenet hyl 10

anmi no) thie d].pyri m di ne;

2-(im dazwngf“‘w"f -et hyl - 4- (3, 4- net hyl enedi oxyphenet hypgw&”"mf‘r‘ff“eno[Z
3-d] pyri m di ne; -76 -

2- (i mdazol -1-yl)-6-chloro-4-(3, 4- et hyl enedi oxyphenet hyl am no) - 15

t hi eno[ 2, 3- d] pyr| m di ne;

2- (i m dazol - chloro nedi ox et hyl -

ani no) t hi eno[ 2 3%-(“@ p;qa,lfwnés-etth—4 -(3, t{-ethylenedlgxyebenzyla IRO)tRIGﬂO-—

2- (i m dazol - 4- (3, 4- met hyl enedi oxyphenet hyl am no) - 20
t hi eno[ 2, 3-d p'@?ﬁéﬁ]‘b'{eo

2- (i mi dazol - 1- y| 2{fniGazolrpy6-cHiotGA43ethylemsiibxybepleketinpjthioat: i n o )th
ieno [2, 3-d yri mi _din e;

2- (i m dazol - pysirgiding; uor onet hyl - 4- (3, 4- et hyl enedi oxyphenet hyl - C 25
ani no) Thi enof[ 2, 3;

o) tvel 12y P2 R Yl shira Rl G BENSRETIPYR Y bno-

[2,3-d] pyri ”hﬁ'iﬁlf—)tmenop 3-d]p rimidine;
2- (i mdazol -1-yl)- hyl=4- (3, 4- et hyl enedi oxybenzyt ami no) t hi eno- 30

[ 2, 3-d] pyri m di n%-(lmldazol 1-yl)-6-nitro-4-(3,4-ethylenedioxybenzylamino)thieno-
2- (1 rridazol-ll‘,?;3 f)] 5, 6 7/, 8-tetrahydro-4-(3, 4-et hyl enedi oxybenzyl - am no)-[1
]- benzlthle % 'm di ne;

2- (i m d8zol - 1-yl ). é?ﬂlﬁaﬁéﬂq ﬁ%‘é&gﬂeﬁiﬁiufkf-bms};&m&%@ﬁ?%mo)-

ani no) t hi eno( 2, 3-

(| m dazol - ftnng[Qa-d]pwmmhepteno 4- (3, 4- et hyl enedi oxybenzyl

no) t hi eno 2, Iﬁéz di ne; WD 20051047292 PCT/ EP2004/ 011551 -76 5 10
15 2-(imi dazol - 1 ;ﬂm et-hy)-G-trifsiorometiylhEufstpenedivrypenzylamiany-
[2 3-d] pyri

2-(im gligzol -1- &?{Qé; g]rﬂyg :drge(& 4- et hyl enedi oxybenzyl am no) t hi eno-

Analogous reaction of pyrazole with the 4-arylalkylamino-substituted
2-chlorothienof2, 3-d]pyrimidine derivatives obtained under Example 1
gives the following compounds
20

2-(pyrazol-1-yl)-5-methyl-4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;

2-(pyrazol-1-y1)-5,6,7,8-tetrahydro-4-(3, 4-methylenedioxybenzyl-

C 25 amino)-{1]-benzylthienof2,3-d]pyrimidine, m.p. 210°;

2-(pyrazol-1-yl)-5 6-cyclopenteno-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;

2-(pyrazol-1-yl)-5,6-cyclohepteno-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;

0 2-(pyrazol-1-yl)-8-ethyl-4-(3,4-methylenedioxybenzylamino)thieno-
{2,3-d]pyrimidine;
2-{pyrazol-1-yl)-6-chloro4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;
35

2-(pyrazol-1-yl}-5-chloro-6-methyl-4-(3,4-methylenedioxybenzyl-
amino)jthieno[2,3-d]pyrimidine;



2, 3-d] pyri m di ne;

m dazol - 1-yl) - 5- chI oro 6 nmet hyl - 4- (3, 4- et hyl enedi oxybenzyl - a mi no )th

3
[
noj2 f m i ne;
i m daz‘szﬁ"SﬂLY n| tro- 4 (3 4 et hyl enedi oxybenzy! ani ReTERE#/811551
3-d] pyrimdine; 2-(imdazol- -77 -

) -5, 6-di nethyl - 4- (3, 4-et hyl ened| oxybenzyl am no) - thieno[2, 3-d] pyri m di ne;

(i
e
(i
i
(i mdazol-1-yl)-6-trifluoronethyl-4-(3,4-ethyl enedi oxybenzyl am no) -

2
y
hi eno[ 2, 3-d] pyrim di ne. Anal ogous reaction of pyrazole with the

aryl al kyl ani no2<$RyaEekiyBbn re-Arbmeatayiepedioxypenaviamaoibians i vat i ves
bt ai ned und&y?apg,%? . gives the follow ng conpounds 20 25 30 35

2- (pyrazol -4- (3, 4- net hyl enedi oxybenzyl am no) t hi eno-

[2,3-d] pyrim di pyrazol -1-yl)-5, 6—d|methyl-4~%3 4- methxlened|oxybenzylam|no)

[
2-
[
2-
[
2-
t
4-
0

2- (pyrazol -1-yl)- 8-tetrahydro-4 yl enedi oxybenzyl - am no)-[1
] - benzgl t hi emrm[zadqipynmwmene m p. 210 _ .
gng%r gold] 1p§;|r|) F—J}]-éﬁ-gttr?ﬁuorom%ﬁﬁﬁm 4¥'neetpw Bexlﬂ— ami n o)th i

2- (pyrazol - ?’%‘t’%@gj@“ﬂg ﬂaﬁﬂhﬁ&ﬂeél (3, 4- et hyl ened| oxybenzyl

m no) t hi eno

(pyzi iazol 1- él ) 2-8pwabyl-141)(E-methptdy3-ehtoaxmetroybeankzylea)ritio dmeno-
3 pyrim_di ne;
pyr azol - mﬂplmcr&wﬂm% 4- (3, 4- met hyl enedi oxybenzyl ani no) t hi eno-

(
3-d[Byri mi di
(pyr avol - 1yl ) Z5PLRPSF T3 sY 43 Shlprat mathkenzy Bminonien;
0) t hi eno[ 2[2 Sqdyriridifiedi ne V\D 2005/ 047292 PCT/ EP2004/ 011551 -77
pyrazol 1-yl)-6-nitro-4- 4- et hyl enedi oxybenzyl am no) t hi eno-
[ 2 3-d] pyri m di né{pyrazol- 1-y|) 5 6,7 ,8-tetrahydro-4-(3-chloro-4-methoxybenzyl-

a
2-
[2
2-
[2,
2-
i

amino)-{1]-benzylthieno[2,3-d]pyrimidine;
15 2-{pyrazol-1-yl)-5,6-cyclopenteno-4-(3-chloro-4-methyoxybenzyl-
amino)thienc[2,3-d]pyrimidine;
2-(pyrazoi-1-yl)-5,6-cyclohepteno-4-(3-chioro-4-methyoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
20 2-(pyrazol-1-yl)-6-ethyl-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-chloro-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;
C 25 2-(pyrazol-1-yl)-5-chloro-6-methyl-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl}-6-nitro-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-dpyrimidine;
30 2-(pyrazol-1-yl)-5,6-dimethyl-4-(3-chloro-4-methoxybenzylamino)-
thieno{2,3-djpyrimidine;
2-(pyrazol-1-yl}-B-trifluoromethyl-4-(3-chloro-4-methoxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-methyl-4-{3, 4-dimethoxybenzylamino)thieno[2 3-d]-

35 pyrimidine;



2- (pyrazol -1-yl)-5, 6-di met hyl - 4- (3, 4- met hyl enedi oxybenzyl am no)- 5

t hi eno[ 2, 3-d] pyri m di ne;

2-(pyrazol -1-yl)-6-trifluoromethyl-4-(3, 4-net hyl enedi ox - am.i
hi en o[¥° 20%5_1@?96 yri mi di ne; PR Sboar0 1551
2- (pyrazol - 1-yl ) - 6- net hyl - 4- ( 3- chl or 0--4#8et hoxybenzyl am no) t hi eno-

[ 2, 3-d] pyrimdine; 10

2- (pyrazol - 1-yl ) -5- et hyl - 4- (3- chl or o- 4- net hoxybenzyl am no) t hi eno-
[2,3-d] pyri mding; 2-(pyrazol-| _ , .
-yl)-5,6,7,6-tet ?e(ﬁy@z@iihﬂ135W'Bvb42(3ﬁe@'ﬁaﬁ$9%\f%ﬂzy'agwﬂﬁﬁ'?@m[2,3-d1-
] - benzyl t hi eB r[ir%icﬁﬁ%] pyrimdine; 15

2- (pyrazol - 1-2I ) -5, B-cycl opent eno- 4- (3- chl or o- 4- met hyoxybenzyl -

am no) t hi eno[ 2, 32qpprazoii diR8 B, 7,8-tetrahydro-4-(3,4-dimethoxybenzyiamino)-[11-
2- (pyrazol -1-yl)-5, 6-cycl ohept eno- 4- ( 3-chl or o- 4- net hyoxybenzyl -

ani no) §hi enopenzydthignp(?i3dlpyrimigiee; 20

2 (pyrdzol |- y1) o GoStdibd a2 (B el Qb BartRBL SN RGN AT

no)t

-yl) - 6- chl or iénd[2-F-Rjritidmeet hoxybenzyl ami no) t hi eno- [2, 3-d] pyrimi dine;
|

25 2-(pyrazol - 1-yl }-5-chl or o- 6- met hyl - 4- (3- chl or o- 4- met hoxybenzyl -
ami no) t hi eno[ 2, 2-(pyrazol-iivij-h&-cyclohepteno-4-(3,4-dimethoxybenzylamino)-
2-(pyrazol -1yl ) -@-nitro-4-(3-chloro-4-met hoxybenzyl am no)thi eno-
[2, 3- dg yri n{%?%\%[?%@ipynmldlge,

2- (pyr 1)-5, 6

no(2, 3-d] pyri m di ne;

% pyrazol - 1- yl ) 2qpyraziol-d oyl pasthylk4-3, GJicetiongbénapaming)tieay(2:8+dpo) -

eno[ 2, 3-d]pyrimdine;

ol -1-yl)-5, 6-di net hyl - 4- (3-chl or o- 4- met hoxybenzyl am no)- t hi

a

2- (pyrazol - | PydRigigenhy| - 4- (3, 4- di met hoxybenzyl ani no)t hi eno[ 2, 3-d]- 35

D (byr azol - 1-y1 ) 2APREERR MIFER R Al tshonfiay SisenieneiRa-a. o

pyrim ddne; pyrimidine;
2-(pyrazol-1-yl)-5-chloro-6-methyl-4-(3 4-dimethoxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yh-6-nitro-4-(3,4-dimethoxybenzylamino)thieno[2,3-d]-
20 pyrimidine,
2-(pyrazoi-1-yl)-5,6-dimethyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-trifluoromethyl-4-(3,4-dimethoxybenzylamino)-
C 25 thieno[2,3-dlpyrimidine;
2-(pyrazol-1-yl)-6-methyl-4-(3,4-dimethoxybenzylamino)thienof2, 3-d]-
pyrimidine;
2-(pyrazol-1-yl)-5-methyl-4-benzylaminothieno[2, 3-d]pyrimidine;
2-{pyrazol-1-y1)-5,6,7 8-tetrahydro-4-benzylamino-[1]-benzylthieno-

30
[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-5 6-cyclopentenc-4-benzylaminothieno{2 3-dlpyrimi-
dine;
2-(pyrazol-1-yl1)-5,6-cyclohepteno-4-benzylaminothieno[2, 3-d]pyrimi-
35 dine;

2-(pyrazol-1-yl)-6-ethyl-4-benzylaminothienof2, 3-d]pyrimidine;



2-(pyrazol-1 -yl)-5,6,7, 8-tetrahydro-4-(3, 4-dinethoxybenzylamno)-[1 ]-
benzyl t hi eno[ 2, 3-d]pyrimdine; 2-(pyrazol-1

-yl)-5, 6-cycl opent eno- 4- ( 3, 4- di met hoxybenzyl am no) - thien OEZ 3-d] pyri
di ne; 2% &99@‘5‘6?9-21 _yl)-5, 6-cycl ohept eno- 4- ( 3, 4- di met ROXFBARSIIAN no) -
t hi eno[ 2, 3-d] pyri m di ne; -79 -

2- (pyrazol -1-yl)-6-ethyl -4-(3, 4-di net hoxybenzyl am no) t hi eno[ 2, 3-d] -
pyrim di ne; 2-(pyrazol-1

-yl )-6-chl oro- 4-53, 4- di net hoxybenzyl am no)t hi eno[ 2, 3-d] - 15 pyrim di ne;

2- (pyr azol - 1- yl ) 24PWARel byb-8rebleye-4sbenzylaminatrinsg TERNAR - th ieno [2,
3-d ] pyrimdine; . ~ ~ R ; : } o

2- (pyrazol - 1-yl )Z_—ép)ﬁrlag ?iol Xl)(% c Qloé?ﬁe':tn%%ﬁe%ez%yé%nwg)t rt"ﬁp(e)[r?o? E ,]pyfg'-rr(]f] - 20
pyrimdine; dine:

2-(pyrazol -1-yl) -5, 6-di nethyl -4- (3, 4-di net hoxybenzyl am no) t hi eno-

[2, 3- dépyri m di n&(pyrazol-1-yl)-6-nitro-4-benzylaminothieno[2, 3-d]pyrimidine;

2 (pyrdzol - Ly1 )5 ot bG8 U R i ol R ARRS A A RkineS 2°

2- (pyrazol -1-yl )s¢ A4 B ' Q@ﬁsgﬂ ' 2e31gﬁ 3aid] -

pyri m di ne; 2-(p§?%%lk§b1£! }/ﬁﬁ)-é gﬁlfrﬂrjec?ﬂw -?énzyl a%'ﬁﬁﬁg?'ﬁ?e'é‘ﬂ% 2, |%’-rg'].mpjjyri m di ne;
30 2-(pyrazoting:yi)-5,6,7,8-tetrahydro-4-benzylam no-[1 ]-benzylthieno-

[ 2, 3-d] pyri m di ng; ) i _

2- (pyr azol - 1- y| ) 2%P¥EZ9L1 yhhrmaiByldifsorohanzylamieaBhensl&Pllmyrt - di ne;
2-( pyré@ol -1 #5 6- cyct ohept eno- 4- benzyl am not hi eno[ 2, 3-d] pyrim 35 di ne;

m i

2- (pyrazol - 1r_n¥ ' ?“'t hyl - 4- benzyl am not hi eno[ 2, 3-d] pyri m di ne; WD 20051047292

PCT/ EP2004/ 011551 -79
pyrazol - 1-yl ) -6-chl or o- 4- benzyl am not hi eno[ 2, 3-d] éri m di ne;
2- (pyrazol - 1-yl )259361&2@&-a>=yd5)-mm§vb4r(ﬁéln@mmzwﬁrwn@§ {emof2, diqipytimi- C

dine;
15 2-(pyrazol-1-yl)-5,6,7,8-tetrahydro-4-(4-fluorobenzylamino)-[1]-
benzyithieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-5,6-cyciopenteno-4-(4-fluocrobenzylamino)thieno-
[2,3-d]pyrimidine;
20 2-(pyrazol-1-yl)-5,6-cyclohepteno-4-(4-fluorobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(pyrazol-1-yl}-6-ethyl-4-(4-fluorobenzylamino)thieno[2, 3-d]pyrimi-
dine;
C 25 2-(pyrazol-1-yl)-6-chloro-4-(4-fluorobenzytamino)thieno[2, 3-d]pyrimi-
dine;
2-(pyrazoi-1-yl)-5-chloro-6-methyl-4-(4-fluorobenzylamino)thieno-
{2,3-d)pyrimidine;
2-(pyrazol-1-yh)-8-nitro-4-(4-fluorobenzytamino)thieno[2, 3-d]pyrimi-

30
dine;
2-(pyrazol-1-yi)-5,6-dimethy!-4-(4-fluorobenzylamino)thieno[2,3-d]-
pyrimidine,;
2-(pyrazol-1-yl)-6-trifluoromethyl-4-(4-flucrobenzylamino)thieno-
35

[2,3-d]pyrimidine,



10 dine; 2-(pyrazol-1 -yl)-6-nitro-4-benzyl am not hi eno[ 2, 3-d] pyri m di ne;
(pyraz (g 6- di net hyl - 4- benzyl am not hi eno[ 2, 3-
(pyraz% f ﬁf -b-triffuoranethyl-- begﬁil am not hi eno[ 2%‘“@‘?%@9%%5?5. ne;
- (pyrazol - 1- yI) 6- met hyl - 4- (4 fl uor obétrzyl am no)t hi eno[ 2, 34- pyri- m di ne;
-(pyrazol -1 -yl)-5-nmethyl -4-(4-f |uorobenzyl am no)thi eno[ 2, 3-d] pyrim -
ine; 15 2-(pyrazol-1l-yl)-5,6,7,8-tetrahydro-4-(4-fluorobenzyl am no)-[1]-
nzy ith ien of Sisthvings . : AL
(b azol - 1oy 1) Z4pEadbRI DSy BFG Ardichiorbenzylamingiisnol? 3-d
, 3-d] pyri npgrirAriing20
(pyrazol -1-yl)-5, 6-cycl ohept eno- %4 fl uor obenzyl am no%thl eno-

3-d] pyri m di n%—(pyrazol 1-yl)-5-methyl-4-(3, 4-dichlcrobenzylaminojthieno[2, 3-d]-

pyrazol - g(m}] df?n et hyl - 4- (4-f1 uor obenzyl am no)thi eno[ 2, 3-d] pyrim C 25 30

di ng;

pyrazol - 1-yl )2?%&&&@56 7 Buérrahwémmrmbﬁtbrm{z 1a’$mﬁb§1mL m dine;

pyrazol -1-yl) - | or 0-'6- met hyl - 4- (4f | uor obenzyl am no) t hi eno-

, 3- d] pyr i nbenzithienq(d3-dlpylimidine) - 6 ni tro-4-(4-fl uorobenzyl am no)t hi enol 2,

-d] pyrim - dine,

- (pyrazol - 1- y| )%PY)*’aaPhéml)\ﬁ 621°Y(CJPHﬂ’]ﬁ%}?%‘ﬁéﬁﬂ'ﬁ%‘?@??ﬂ?—ﬂﬂ@f@)@'ﬁ'}"o'

rimdine; n% ,Q% eyl )-6-trifluoronethyl-4-(4fl uorobenzyl am no)t hi eno-

, 3-dhgyri di ne;” WO 2005/ 047292 PCT/ EP2004/ 011551 -80
2-(pyrazol-1-yl}-5,6-cyclohepteno-4-{3,4-dichiorobenzylamino)thieno-

N ! ' NN'" N DO
—_~~ o~

'_'3 I\)CD'_'NI\)CDI\J'_'I\)'_'I\)O'D.I\)I\JNI\)U'I
N

[2,3-d]pyrimidine;
c 2-(pyrazol-1-yl)-6-ethyl-4-(3,4-dichlorobenzylamino)thieno[2, 3-d]pyri-
midine;
15 2-(pyrazol-1-yl)-6-chloro-4-(3,4-dichlorobenzylamino)thieno[2, 3-d]-
pyrimidine;
2-(pyrazol-1-yl)-5-chloro-6-methyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d]pyrimidine;
20 2-(pyrazol-1-yl)-6-nitro-4-(3,4-dichlorobenzylamino)thieno[2, 3-d]pyri-
midine:
2-(pyrazol-1-ylt)-5,6-dimethyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d]pyrimidine;
25 2-(pyrazol-1-yl)-6-trifluoromethyi-4-(3,4-dichlorobenzylamino)thieno-

O)

[2,3-d]pyrimidine;
2-(pyrazoi-1-yl)-6-methyl-4-(3-nitrobenzylamino)thieno[2, 3-d]pyrimi-
dine;
30 2-(pyrazol-1-yl)-5-methyl-4-(3-nitrobenzylamino)thieno[2, 3-d]pyrimi-
dine;
2-(pyrazol-1-y|)-5,6,7 8-tetrahydro-4-(3-nitrobenzylamino)-[1]-benzyl-
thieno|[2, 3-d]pyrimidine;
2-(pyrazol-1-yl)-5,6-cyclopenteno-4-(3-nitrobenzylamino)thieno-

35 12,3-djpyrimidine;



C
-(pyrazol - 1-yl)-6-net hyI -4- (3, 4-di chl orobenzyl ari no)t hi eno[ 2, 3-d] -
yrimdine; 2-(pyrazol-1-yl)-5-nethyl-4-(3,4-dichl orobenzyl am no)thieno[ 2,
-d] - pyr|

pyrazol'- %4)%7%926 7, 8-tetrahydro-4- (3 4 di chl orobenz§F3’rﬁPﬁ%]5'mPf51

zyl thieno[ 2, 3-d]pyrimdine;

5 10 15 20 25
(

r

d

(

n

(pyrazol -1-yl)-5, 6-cycl openteno 4- (3,4 d| chl or obenzyl am no) t hi enc- [ 2,
d

I

(

d

r

(

2

p

3

2-

be

2-

3-d] pyri m di ne; 2- (pyrazol

-yl )-5, 6-cycl ohept eno- 4- chI enzyl no th| 3-d] pyri m di ne;

2- (pyrazol - 1-yl )B'éplérﬁ?ﬂ ZVI)(@ '@'Fﬁ‘g i '”'Hﬁbﬁﬁﬂ ﬁT"éﬁ‘fbﬁ'ﬂ enod] pyri -

m di ne; 2'(p[’2r§%ﬁﬂ>yri]m|¥i'ir}e 6- chl oro-4- (3, 4- d| chl or obenzyl am no) t hi eno[ 2, 3-d]-

pyri m dine; ' '

22 gya?zol 1- él ) 2] pyraizol-0-y6)-Gwithli4-B-hitrobetizglainofitieny| 23id)®)rihi- eno-
pyri m i ne;

2- (pyrgz - 1dif¥€) - 6- ni t r 0- 4- (3, 4- di chl or obenzyl ami no) t hi eno[ 2, 3-d] pyri -

m dines’ 2 (P azgl o giahl. 1 1 s dhiBrb o AnfobehilRhaRRRBRA AL eno-

2- (pyrazol - 1giHg) - 6-t ri fl uoronet hyl - 4- (3, 4-di chl or obenzyl am no) t hi eno-

[2,3-d]pyrim dine;

2- (pyrazol - 1-y| ) 26pyezblt -y)-§ Shitroimetiayix(3-nidjabieneyiapnofivianpy i i _di ne;
30 3';5 2-( pyrfgz’gld]&}-"yr{]?d-"%;rret hyi - 4- (3- ni t robenzyl am no) t hi eno[ 2, 3-d] pyri m -

[

2-(pyrazol-1-yl)-6-nitro-4-(3-nitrobenzylamino)thieno[2, 3-djpyrimi-
dine;
o 2-(pyrazol-1-yi)-5,6-dimethyl-4-(3-nitrobenzylamino)thieno[2,3-d]pyri-
midine;
15
2-{pyrazol-1-yh-6-triftuoromethyl-4-(3-nitrobenzylaminojthieno[2,3-d]-
pyrimidine,;
2-(pyrazol-1-yl)-6-methyl-4-(3,4-methylenedioxyphenethylamino)-
20 thieno[2,3-d]pyrimidine;
2-(pyrazol-1-y[}-5-methyl-4-(3,4-methylenedioxyphenethylaming)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-5,6,7 8-tetrahydro-4-(3,4-methylenedioxyphenethyi-
C 5 amino)-[1}-benzylthieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-5,6-cyclopenteno-4-(3,4-methylenedioxyphenethy!-
amino)jthienof[2,3-d]pyrimidine;
2-{pyrazol-1-yl)-5,6-cyclohepteno-4-(3,4-methylenedioxyphenethyl-
amino)thieno[2, 3-djpyrimidine;

%0 2-(pyrazol-1-yl)-6-ethyi-4-(3,4-methylenedioxyphenethylamino)-
thieno[2,3-d)pyrimidine;
2-(pyrazol-1-yl)-6-chloro-4-(3,4-methylenedioxyphenethylamino}-
thieno{2,3-d]pyrimidine;
35

2-(pyrazol-1-yl}-5-chloro-6-methyl-4-(3,4-methylenedioxyphenethyl-
amino)thieno{2,3-d]pyrimidine;



2- (pyrazol -1-yl)-5,6,7, 8-tetrahydro-4-(3-nitrobenzyfam no)-[1 ]-benzyl -
t hi eno[ 2, 3-d] pyri m di ne;
2- (pyrazaql -.1- -5.6-cycl opent eno- 4- (3-ni t robenzyfam no
[2, 3-d] p%?%"i?@%’v\o 20051047292 PCT/ EP20041011551 if&%%%‘”‘““s‘
2- (pyrazol -1-y!) -5, 6-cycl ohept eno- 4- (3-83 t r obenzyl am no) thieno- [2,
3-d] pyri m di ne;
2- (pyrazol -1-yl)-6-ethyl -4-(3-ni trobenzyl ani no)thi eno[ 2, 3 d] pyrim dine;
2 (pyr azol - 1- yI) 6- chl oro 4- §3 ni tr obenzyl am no) t hi eno[ rim 10 O 15
e; 2-(pyrazol 24{pynagois1 I®4ris; eihyleeewpwmwiaml higneno-
3 d] pyri ﬁ
pyrazol - nl 3%%"‘!5?‘9!%9 *4- (3-ni trobenzyl am no) t hi eno[ 2, 3-d] pyri m - di ne;

[
2 (
2- (pyrazol - 1-yt)2.3p ﬁa&bmﬂ b 64ditmttiy IM—ﬁ?&ﬂﬁMh IEneelic: igpﬁéﬁétﬁ yRmsiheyr i -

m di ne; 2-(pyrazol - |)-6-trifruoromet hyl ni t robenzyl am no) t hi enoJ 2,
3-d

2-(

t

2-

Q.

1- pyrim thienrgf2, 3-d pynmichne

pyrédzol - 1-yl kﬁpﬁ%ﬁghwﬁ—é %r‘lff'uorlr'g:t'nhe)(hﬁ—f fg RXrX&H eneg}/oxyghgr?gthy?

hi eno[ 2, 3-d] pyr

(pyrazol - 15 le%ja)ﬁlgﬁé[bﬂ-dfby(’ﬁéin@t hyl enedi oxyphenet hyl ami no)- th i en o [2
, 3-d] pyri

2- (pyrazol - 1 yl)2%p fa‘raiosatw)%metuymg @3ethyleiebioxgbedzyiamirmtiéty] - 25

am no) -[1] - benzyl t hi eno[ 2, 3-d] pyri m di ne;

2- (pyrazol - 113,84 l@'jﬂﬁ,openteno 4- (3, 4- et hyl enedi oxyphenet hyl -

am no) f18i enoJ 2,

2- (pyrazol - 1- yI )Eéd{éf%t"éﬁl) gﬂ%ﬁylﬂﬁ ((%449% WP%B?B&X’%WM 9"0' 30
am no) t hi enof233elritiidirg; di ne;

2-(pyrazol-1-yl)-5,6,7,8-tetrahydro-4-(3,4-ethylenedioxybenzylamino)-
[1]-benzylthieno[2,3-d]pyrimidine;
15 2-(pyrazol-1-yl)-5,6-cyclopenteno-4-(3,4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-5,6-cyclohepteno-4-(3,4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
20 2-(pyrazol-1-y1)-6-ethy!-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-chloro-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine;
25 2-(pyrazol-1-yl}-5-chloro-6-methyl-4-(3,4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-nitro-4-{ 3, 4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine,;
30 2-(pyrazol-1-yl)-5,6-dimethyl-4-(3,4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(pyrazol-1-yl)-6-trifluoromethyl-4-(3,4-ethylenedioxybenzytamino)-
thieno[2, 3-d]pyrimidine.

35



2- (pyrazol -1-yl)-6-ethyl -4-(3, 4- net hyl enedi oxyphenet hyl am no) -

t hi eno[ 2, 3-d] pyri m di ne;

2- (pyrazol - 1-yl)-6-chl oro-4- (3, 4-met hyl enedi oxyphenet hyl am no) -

t hi eno[ 2, WOMYMIIdi ne; 35 PCT/EP2004/011551

2- (pyrazol -1-yl)-5-chl or o- 6- net hyl - 4- ((33- met hyl enedi oxyphenet hyl am
ino)thieno[2, 3-d]pyri mdi ne; WO 2005/047292 PCT/ EP2004/ 011551 -82 5 10
15 20 C 25 30

2- (pyrazol -1-yl)-6-nitro-4-(3, 4- net hyl enedi oxyphenet hyl am no) t hi eno-

[ 2, 3-d] pyr i nAdalogous reaction of 1,2 4-triazole with the 4-arylalkylamino-substituted
2Pl arptienola b aipyrimidine domales S6Ekced ERGEFLRmAR 1) 10 1 ene
2- (pyrazol - 15 5 ki = 4- (3, 4- net hyl enedi oxyphenet hyl -

am no)thi eno?%gﬁ%f%'&‘wﬁ%?@’%s

2- (pyrazol -1-yl)-6-nethyl -4-(3, 4- et hyl enedi oxybenzyl am no)t hi eno-

[ 2, 3-dPpyri mi di ne; _ _
[2-2 ( gy(rj ialzol -1- 3d/l ) 241 ﬁeé-ftﬂez%‘ll(-ﬂ)-&meﬂmlédé&mnﬂangd@wb@)zwamw@-

, 3-d] pyri mdine, 2- razol -1
-yl)-5,6, 7, glh‘%'?‘ﬁ%ﬁ‘éﬁﬁ:’g}/‘m"ﬁ@%- et hyl enedi oxybenzyl ami no)- [1
] - benzyl t hi eno[ 2934 &) LY ASHA_Ne ¢ {3 4- i -
-yl)-5,6-cycl ope%?é‘(r?b?ﬁ%igli )’Qﬁ?ﬁg%ﬁ%@ggg—géﬁﬁmm%?g!e?%?|0)e<¥]beonz[yI2 , 3-d]
pyri mi d iamio)-{1]-benzyithieno[2,3-d]pyrimidine;
2- (pyragol -1-yl)-5, 6-cycl ohept eno-4- (3, 4- et hyl enedi oxybenzyl am no)- th ien
o[2, 3-d]pyri m 2d1;2,41-¥r@zol-1—yl)—5,6-cyc¥openteno—4—(3,4-methy!ene ioxybenzyi-
2-( gy(rjazol .'159@%0‘391‘18%1&'séIpS/ﬁm‘}aﬁbhy' enedi oxybenzyl am no)th ieno-

, 3-dj pyri mdine, ' '
: 2( gy(rj]azol -1- é! ) 261 Wi Sz ch-1(3) -5, S EPNbREFENDXLLE AZ VbR eHRidlyBRAZY -

, 3-d] pyri m di ne;

amino)thieno[2,3-d]pyrimidine;

15 2-(1,2,4-triazol-1-yl)-6-ethyl-4-(3,4-methylenedioxybenzylamino)-
thieno{2,3-dJpyrimidine;
2-(1,2 4-triazol-1-yl)-6-chioro-4-(3,4-methylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine,;
20 2-(1,2,4-triazol-1-yl)-5-chioro-6-methyl-4-(3,4-methylenedioxybenzyl-

amino)jthieno[2,3-d]pyrimidine;
2-{1,2 4-triazol-1-yh)-6-nitro-4-(3,4-methylenedioxybenzylamino)-
thieno[2, 3-d]pyrimidine;
C 25 2-(1,2,4-triazol-1-yl)-5,6-dimethyi-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-6-trifluoromethyl-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-6-methyl-4-(3-chloro-4-methoxybenzylamino)-

30
thienof2,3-d]jpyrimidine;
2-(1,2 4-triazol-1-yl)-5-methyi-4-(3-chloro-4-methoxybenzylamino)-
thieno[2,3-djpyrimidine;
2-(1,2 4-triazol-1-yl)-5,86,7 8-tetrahydro-4-(3-chloro-4-methoxybenzyl-
35

amino)-[1]-benzylthieno[2,3-d]pyrimidine;



2- (pyrazol - 1-yl ) -5-chl oro- 6- net hyl - 4- (3, 4- et hyl enedi oxybenzyl am no) -
thieno[2, 3-d]pyrlmd ine;

2- razol 6-nitro-4-(3, 4-et hyl enedi oxybenzyl am no) t hi eno-
[ 2( gyd] pyWﬂ@é@ ( Y y y %m:rzommusa

2- (pyrazol -1-yl)-5, 6-di net hyl -4- (3, 4- etgyl enedi oxybenzyl am no) - thi enoJ 2,

3-d]lpyrimid ine; 2-(pyrazo

-yl)-6-trifluoronethyl-4-(3, 4-et hyl enedi oxybenzyi am no)- thieno[ 2,

pyrimidine. 35 WD 2005/047292 PCTI EP20041011551 -83 Anal ogous reaction
4- t ri azol 24 W2 htrideel-4-yl)-HlEtksiopenteoostii3-thiono-demethyoxybenzyl-

, 2,
I orot hi eno[ 2 r di ne derivatives obtained under Exanple 1 gives
fol | owi n8 mlﬁﬂ')%ﬁ%flfﬁé :Jsgipyrlmdn

2,

a-tri azo'z%}ﬂi@aiﬁ o)z ﬁéﬁléﬁ?@%@&-@@@hwaﬁeﬁ%ﬁ%ﬂazﬂth' eno[ 2,

1,
] pyri mdi ne;

et rahydroamr((?tmemqpmcuwmmmybenzyl - amno)-[1 ]-benzylthieno[?2,
]

1

n

1
-d

bi mi di
gﬁ 'ti“. alzgle 123(11)z@tr@&q}drﬂﬂy@r@tembﬂ?»@lwoﬁmﬂrm@fmrwgaﬁan%| -
t hi d
(10)2 4I ?p?@%no[glij)%ﬁ}’&én"@'@ tl ohept eno- 4- ( 3, 4- net hyl enedi oxybenzyl -

thi eno(2,
Db ety - (3 AR A o LkasHorld fthodbepaviaminel i a

ne; 2- (1 2, Athvencf2(@-d)pyrimigiing; chl or o- 4- (3, 4- met hyl enedi oxybenzyl ani no) -

thien D2, 3-d]p m, i di

2 (29t 1 azol 210 ARzl oy Seehiata el 43 RNarpHMahOHRSEAYY | -

ani no) t hi eno
(1, )2 4-tri é@" Erﬁéﬁ%{[bémﬁﬁﬁldlpg 4- et hyl enedi oxybenzyl am no) - thi eno[ 2,
d] pyri m di ne; 231 %4-%&04%?{?-62@&034 -(3-chloro-4-methoxybenzylamino)-

-yl') -5, 6-di met hyi - (3,4 met hyl enedi oxybenzyl -

ami no) t hi enofhie®|ajbylpyrmiding:

2- 2

(1,248-triazol 5%l s8addiy e ERh oy 453 Teh RO HersyPenzy! -
amino)thieno[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-6-trifluoromethyl-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-dJpyrimidine;
20 2-(1,2 4-triazol-1-yl)-6-methyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-5-methyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
25 2-(1,2,4-triazol-1-yl)-5,8,7 ,8-tetrahydro-4-(3,4-dimethoxybenzyl-
amino)-{1]-benzylthienc[2,3-d]pyrimidine;

O

2-(1,2,4-triazol-1-yl)-5,6-cyclopenteno-4-(3,4-dimethoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-5,6-cyclohepteno-4-(3,4-dimethoxybenzyl-

%0 amino)thieno[2,3-d]pyrimidine,;
2-(1,2,4-triazol-1-yl)-6-ethyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-6-chloro-4-(3,4-dimethoxybenzylamino)thieno-
35

[2,3-d]pyrimidine;



am no)thieno[ 2, 3-d] pyri m di ne; 30

2-(1,2,4-triazol-1-yl)-6-nethyl-4-(3-chl oro-4-net hoxybenzyl am no) - thieno[ 2,
3-d]pyrimid ine; 2-(1,2,4-triazol-I

_yl) - 5- meVAMPAMIW2 | or 0- 4- et hoxybenzyl ami no) - th i enBCTEP28481I55Y i m i d
ine; 2-(1,2,4-triazol-1-yl)-5,6,7, 8-tet8%hydro-4-(3-chl oro-4-nmet hoxybenzyl -
35 amno)-[1 1-benzylthieno[2, 3-d] pyrimdine; WO 2005/ 047292

PCTI EP2004/ 011551 -84 C C 5 10 15 20 25 30 35 2-(1,2,4-triazol-|

-yl) -5, 6-cycl opent eno- 4- ( 3-chl or o- 4- met hyoxybenzyl - ami no)th i eno[2, 3-d]
pyri m d i n e;2-(1,24-triazoi-1-yl}-5-chloro-6-methyl-4-(3,4-dimethoxybenzyl-

2-(1,2,4-tri ?aéﬁ)r{og&ﬁ'lb%l?%?ﬁpgylﬂ(@nspt eno- 4- ( 3-chl or o- 4- met hyoxybenzyl -
am no)t hi enof 2, 3~ i o
2-(1,2, 4-111 az0l 241 pld a1y efifochl RacicheibyBRHBARRINGTION- th |

eno[ 2, 3-d]pyrimi
2-(1, 25.4-f[ ri [Qz‘.})-ldmyr'ymi):lirm; chl or o- 4- (3- chl or o- 4- met hoxybenzyl ani no) - t hi eno[ 2,
1) P hl o o b6- 21 R A1 ety Bt OB RERRY BT No | 2.
4~ et hoxyber SRR fdng, T2 T e T ner
2- (1, 2, 4-tri azol 241 9l 4-trfaol dippbhyifludrardethpl-44 8 4-dimsthbytdpegrimino)-
gfn( 28) Elhlt ?Pgégwnglz;ja-sﬂln%&hgﬁor omret hyl - 4- (3- chl or o- 4- met hoxybenzyl -
ami no) #6i eno[ 2, 3-dLpys i dinS) & methyl-4-(3,4-dimethoxybenzylamina)thieno-
[2,3-d]pyrimidine;
C 2-(1,2 4-triazol-1-yl)}-5-methyl-4-benzylaminothieno[2, 3-d]pyrimidine;
2-(1,2 4-triazol-1-y1)-5,6,7 8-tetrahydro-4-benzylamino-[1]-benzyl-
15 thienof2,3-d]pyrimidine:
2-(1,2 4-triazol-1-yl}-5,6-cyclopenteno-4-benzylaminothieno{2, 3-d]-
pyrimidine;
2-{1,2,4-triazol-1-yl)-5,6-cyclohepteno-4-benzylaminothieno[2, 3-d)-
20 pyrimidine;
2-(1,2 4-triazol-1-yl)-6-ethyl-4-benzylaminothieno[2, 3-djpyrimidine;
2-(1,2,4-triazol-1-yl)-6-chioro-4-benzylaminothieno[2,3-d)pyrimidine;
2-(1,2,4-triazol-1-yl)-5-chloro-6-methyl-4-benzylaminothieno|2,3-d]-
C 25 pyrimidine;
2-(1,2, 4-triazol-1-yi)-6-nitro-4-benzylaminothienof2, 3-d]pyrimidine;
2-(1,2,4-riazol-1-yl)-5,6-dimethyl-4-benzylaminothieno[2, 3-d]pyrimi-

dine;
30 2-(1,2,4-triazol-1-yl)-6-triflucromethyl-4-benzylaminothieno[2, 3-d]pyri-
midine;
2-(1,2,4-triazol-1-yl)-6-methyl-4-(4-flucrobenzyiamino)thieno[2,3-d}-
pyrimidine;
2-(1,2,4-triazol-1-yl)-5-methyl-4-(4-fluorobenzylamino)thieno[2,3-d]-
35

pyrimidine;



2-(1,2,4-tri

azol -1 -yl)-6-nethyl-4-(3, 4-di met hoxybenzyl am no) t hi eno-

[2,3-d] pyrimdine; 2-(1,2, 4-triazol-1-yl)-5-nethyl-

(3,4 dlneth
-(1

enzylt
1,2,4-tri
0[2 3-d
,2,4-tri

D

—~
— P wPE>s le—\V:u—\

,2,4-tri

I\J"<

4-tri
thleno

3.
o !

-tri

1,2, 4-tri
i eno] 2, 3-

f_"_AD_/-\"

YS!

% yri
d]py m di
- benzyl 15
-(1,2,4-tri
|n1d|ne
-(1,2,4-tri
pyrlnldlne
2-(1,2,4-tri

I\)‘—'w'_‘-h""l\)ool\)'_'l\)m l\)'_‘l\)' QJI\J_I\)‘—'I\J'
)

20

C =

30

35

oxybenzyl am no)t hi eno- [ 2, 3-d] pyri m di ne;

, *, 355?42 yI) 5,6,7, 8-tetrahydro-4-(3, 4-di net h?(‘,'l‘}ﬁ%%ils?fﬁ no)- (1
I'éno

d]pyr|n1d|ne
azol -1-yl) -5, 6- cyclopentenéﬁﬁ (3, 4-di net hoxybenzyl- a m no)th
Jpyri mi din e;
azol 1-yl)-5, 6-cycl ohept eno-4-(3, 4- dinethoxybenzyl

°Zst ot ﬁS?[Z ?Mhi% SISHLRA T By HRER S fusraenayaminobi ik,

o BEESAIA SO,  £.0, 1 oy ey am o) e

azol 2-11.2| 4-trizzoi1 oyl p-5B-opdlopentént-3t-d-fluomibeozylaaniagy)--

-d
2,
) yrim di ne;

, 2¢4- trlﬁ‘mﬂ[%fyﬂ]})mm*ﬂlﬂ?o 4- (3, 4-di met hoxybenzyl ami no)t hi eno- 5
d?pyrl m di n
2,

azol 24194 1ia29k 1 B8 pYSloPePtEngr44-fIuRtAbERZYRINPRY) - ¢ hi enof 2,

pyr i m dll"f@\o[2 3- d])pynmldl

azol - 6-tri f1 uor orret hyl - 4- ( 3, 4- di net hoxybenzyl am no) -
d] py2—|(1ri2d4-tr@201-d -¢)-64ethyl-4-(4-fluorobenzylamino)thieno[2, 3-djpyri-

r| azol - 6- met hyl - 4- (3, 4- di met hoxybenzyl am no) t hi eno-
- RARE;

2-(1,2,4-triazol -1-yl)-5-nmet hyl - 4- benzyl am not hi eno[ 2,

ne: glgnﬁzoq 19578l erdord - B Rofobst SR bR | am no- (1

tp;flmeqtrc]ﬂne'l ) -5, 6-cycl opent eno- 4- benzyl am not hi eno( 2, 3-d] -
azol 2412 4-trnpzol-dyd)-SHefeent-aethynd4-diorehenzyianinod- d] - 20
EE%’F‘?[%-%}DYBFB?'H$| - 4- benzyl am not hi eno[ 2, 3-d] pyri m di ne;

2-(1,2,4-triazol-1-yl)-6-nitro-4-(4-fluorobenzylamino)thieno[2, 3-d]pyri-
midine;

2-(1,2,4-triazol-1-yl)-5,6-dimethyi-4-(4-flucrobenzylamino)thieno-
2,3-d)pyrimidine;

2-(1,2 4-triazol-1-yl)-6-trifluoromethyl-4-(4-fluorobenzylamino)thieno-
[2,3-d]pyrimidine;

2-(1,2,4-triazol-1-yl)-6-methyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d)pyrimidine;

2-(1,2,4-triazol-1-yl)-5-methyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d]pyrimidine;

2-(1,2,4-triazol-1-yl)-5,6,7,8-tetrahydro-4-(3,4-dichlorchenzylamino)-
[1]-benzylthieno][2,3-d)pyrimidine;

2-(1,2,4-triazol-1-yl)-5,6-cyclopenteno-4-(3,4-dichiorobenzylamino)-
thieno[2,3-d]pyrimidine;

2-(1,2 4-triazol-1-yl}-5,6-cyclohepteno-4-(3 4-dichlorobenzylamino)-
thienof2,3-d]pyrimidine;

2-(1,2,4-triazol-1-yl)-6-ethyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d]pyrimidine,



2-(1,2,4-triazol -1-yl)-6-chl oro-4-benzyl am not hi eno[ 2, 3-d] pyri m di ne;
2-(1,2,4-t rlazol yl ) -5-chl or o- 6- net hyl - 4- benzyl am not hi eno[ 2, 3-d] - C 25
pyri m di ne
2-(1, 2, 4- szg%q‘”?z i )-6-nitro-4-benzyl am not hi eno[ 2, 3- HFEWFW‘WWQI
2-(1,2,4-triazol-1-yl)-5, 6-di net hyl - 4-4&hzyl am not hi eno[ 2, 3-d]pyrim dine;
30 35
2-(1,2,4-triazol-1-yl)-6- tr| I uoronet hyI 4- benzyl am not hi eno[ 2, 3-d] pyri -
mdine; 2-(1,2,4-triazol-1-yl)- hyl - 4- (4-f| uor obenzy(am no)t hi eno[ 2,
3-d] - pyr| m di ne2—(1 2,4-triazol-1- I)—6 chloro—4 (3,4-dichlorobenzylamino)thieno-
2-(1,2,4-tri +5- et hyl - 4- (4-fl uor obenzyl am no) t hi eno[ 2, 3-d) -
pyri m di ne; %ﬁﬂﬁ}gﬁ%} 2 PCT/ EP2004/011551 -86 5 10 C 15 20 25 30 35
2-(1,2,4-tri aZO'2-’(1%2'4-1@1@)1-7Irﬁ)-159c§ﬁléffw6-frﬁetﬁy(-413|4-'Qbﬁh#6§drh%rﬁﬁbj{1 ]-
benzyl t hi eno[ 2 d rimid 1ne;
2- (1, 2_4-tri tuenoci23-d)pysmediogc| opent eno- 4- (4-f | uor obenzyl ami no) -
t hi enoF’Z,S-d] pyr'brzigé ? . 3 4-dich . . 23
2-(1,2, 4-triazol 21 ?‘-%‘?@'"cwmﬁﬁ@ﬂpé%&-=ﬁ:‘{"4’-lPF‘ERﬁ'UH@FQ‘?PHM%-= t# enof 2,
3-d] yr|m|d {Z,,nrﬁ ine:
2- (124tr|g -1-yl)-6-ethyl -4-(4-fl uorobenzyl am no)thieno[2, 3-d]pyri-
m di ne; 2-(1, 2, 42:(!1JZQd-MlaioIMI-yl)-&’r,@rldimekhyM((a,4-dichiorobenzylamino)thieno—

uo

—h

robenz Iamnothlenoz 3-d] - rimdine;
Y [2,3~ d];))ynmldine[ I- by
10

2-(1,2 4-triazo!-1-yl)-6-trifluoromethyl-4-(3,4-dichlorobenzylamino)-
thieno[2,3-dlpyrimidine;
2-(1,2,4-triazol-1-yl)-6-methyl-4-(3-nitrocbenzylamino)thienof2,3-d]-
pyrimidine,
15 2-(1,2,4riazol-1-yl)-5-methyl-4-(3-nitrobenzylamino)thieno[2,3-d}-
pyrimidine;
2-(1,2,4-triazol-1-yl)-5,6,7,8-tetrahydro-4-(3-nitrobenzylamino)-[1]-
benzyithieno[2,3-d]pyrimidine;

0O

20 2-(1,2,4-triazol-1-yl)-5,6-cyclopenteno-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-5,6-cyclohepteno-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
C 25 2-(1,2 4-triazol-1-yl)-6-ethyl-4-(3-nitrobenzylamino)thieno[2, 3-d]pyri-
midine;
2-(1,2,4-triazol-1-yl)-6-chloro-4-(3-nitrobenzylamino)thieno[2,3-d]pyri-
midine;
30 2-(1,2,4-triazol-1-yl)-5-chioro-6-methyl-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(1,2 4-triazol-1-yl)-6-nitro-4-(3-nitrobenzytamino)thienc[2, 3-dlpyri-
midine;
2-(1,2,4-triazol-1-yl)-5,6-dimethyl-4-(3-nitrocbenzylamino)thieno-

3% [2,3-d]pyrimidine;



4triazo|-| -
m di ne; 2-(
I

'@P Hsided ?fzg

ri mdine;

yl)-5-chl oro- 6- net hyl - 4- (4-f | uorobenzyl am no) - thienof 2,
1,2,4-triazol -1
uor
I

o] obenzyl am no)t hi eno[ 2, 3-d] pyri

)-5, 6-di net hyl - 4- (4-fl uorobenzyl anphgwﬁqoéfﬂblssl
(12, 4-triazol-1 -88-
trifluoronethyl-4-(4-fluorobenzyl am no)thieno- [2,3-d]pyrimdine;
triazol -1-yl)-6-methyl-4-(3, 4-di chl or obenzyl am no)t hi eno-

yrimding;

4-
4-
4-t ri azol 2414 4-triazakny-SArifiyorprestbt-bi(3nutrobenavarBineshisn:-

4- trlnt':\ 'HTply”m'Fr? 6, 7, 8-t etrahydro- 4- (3, 4-di chl orobenzyl am no)- [1
4-

4-

I\)'I\J"<I\)"<

| th ieno[2, $2d4—maizol-f11-yl naethid-41(34-mdthylanediokyphenethyl-
cycl opent(eno 4- (3, 4- d?i?hl orrgf)e%\(zyl am n%) - thlbqé%c[ 2, 3-d]pyrimdine;

trlammﬂ)mlem[%%dbyﬂgmﬂlﬁﬁept eno- 4- ( 3, 4- di chl or obenzyl ani no) - t hi eno

LPYTL o 248 74 i tov B methy 4 G A-mebURDE YRS SR o
] pyri nh,ql,u,mm,m[go;zgm,ﬁgg,%epd/ EP2004/ 011551 - 87

, 4- trlazo -1- ro-4-(3, 4-dichl orobenzyl am no) t hi eno- [ 2,

fi
ni
Py
p
p
6-

NINI\<I

, 4- trlazol

[|2, 3- dﬂW q"ﬁ'ﬂ&?‘}mﬂ—benzyﬂhleno[{g d]zynml ne;
0" tri'azol pdq ) 3Rl fhy 5 By o ARNRLLPS ARG GlRRRR2: 3- dl -

1, 2, 4- tri ety larﬁmﬁ?)m@;o{sz didipydividide;( 3, 4- di chl or obenzyl am no) t hi eno-
3-d] pyri m di ne;

¥ riazol - 1-yl ) - 341 2, 4-|trlﬁi¥QiﬁEY*Br)5I. 6-gycighapienom-63, dueathylenediaypheni eno[ 2,
3-d i m di
2(]lpgr|4mt r= g%l'@@'- yhienol2BeIPYAMI0S ¢ ¢ obenzyl ani no)t hi eno[ 2, 3- d] -

pyrim dbne; 2-(1,2,4-triazol-1-yl)-6-ethyl-4-(3,4-methylenedioxyphenethylamino)-
thieno[2,3-d]pyrimidine;

4-di chl or obenzyl am no)- 5

=

'

2-(1,2,4-triazol-1-yl)-6-chloro-4-(3,4-methylenedioxyphenethylamino)-
thieno[2,3-dlpyrimidine;
20 2-(1,2,4-triazol-1-yl)-5-chloro-6-methyl-4-(3 4-methylenedioxyphen-
ethylamino)thieno[2, 3-d]pyrimidine;
2-(1,2,4-triazol-1-yl}-6-nitro-4-(3,4-methylenedioxyphenethylamino)-
thieno[2,3-d]pyrimidine;
C 25 2-(1,2,4-triazol-1-yl)-5, 6-dimethyl-4-(3,4-methylenedioxyphenethy!-
amino)thieno{2, 3-d]pyrimidine;
2-(1,2,4-triazoi-1-yl)-6-trifluoromethyi-4-(3,4-methylenedioxyphen-
ethylamino)thienc|[2, 3-d]pyrimidine;
2-(1,2 4-triazol-1-yi)-6-methyl-4-(3,4-ethylenedioxybenzylamino)-

%0 thieno{2,3-d]pyrimidine;
2-(1,2 4-triazol-1-y1}-5-methyl-4-(3 4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(1,2,4-triazol-1-yl)-5,6,7 8-tetrahydro-4-(3,4-ethylenedioxybenzyl-
35

amino){1]-benzylthienof2 3-d]pyrimidine,



15 2-(1,2,4-triazol-1-yl)-5-nethyl -4-(3-nitrobenzyl am no)thieno[ 2, 3-d] -
pyri m di ne;

2-(1, 2, 4- @Iﬁ’o@@‘kﬂb&yl) 5,6, 7, 8-tetrahydro-4-(3-nitrobengylannak 1l 1-

benzyl t hi ] pyri m dine; 20
2-(1,2,4-triazol-1-yl)-5, 6-cycl opent end8%-=( 3-ni t robenzyl am no)t hi eno-
[ 2, 3-d] pyri m di ne;
2-(1,2,4-triazol -1-yl)-5, 6-cycl ohept eno- 4- (3-ni trobenzyl am no)t hi eno-
[ 2, 3- d]pyl‘ldeI’IE éS . .
2-(1, 2, 4- t ri azol 21\A4-tdazairly)-5.6-svelrpepisarA 3 Aretbyienedimysenzyl pyri -
m di ne;
2-(1,2,4-tri az(')rllo)&hlem))[:2 3 dmyrlmldlne(s ni t robenzyl am no)t hi eno[ 2, 3-d] pyri -
m di ne; 30 -(1 2 A4-triazol-1-yl)-5,6-cyclohepteno-4-(3,4-ethylenedioxybenzy!-
2-(1,2,4-triazol -1-yl)-5-chl oro-6-net hyl -4-(3-ni trobenzyl am no)t hi eno-
[2, 3- d]E;p yri namnm@thlenop 3-dlpyrimidine;
2- (1,2,4 triazol
mdime, 2 (12, 428 AR & ey e AR BB cno- 35
[2 3-d] pyri npplggﬂp RO 5/ 047292 PCT/ EP2004/ 011551 -88 5 10 C 15 20 C 25
30 35 2-(1,2,4-tri azol 1-'yl)-6-trifluoronethyl - 4-(3-nitrobenzyl ani no)t hi eno-
[2,3-d] pyr| m di n2+(1,2,4-triazol-1-yl)-6-chloro-4-(3,4-ethylenedioxybenzylamino)-
2-(1,2,4-trigzol t hyl -4-(3, 4- nethylenedloxyphenethyl
ani no) t1 i eno @-ﬁd'%l‘ﬁiﬂ'yf'm”ﬁ'i"ﬁe 2-(1,2,4-triazol -
-y1)-51Rethyl - a- é%‘bE"iﬁé‘é’dl-eﬁ?ﬁ'§-&MBFE?—6%B%&M%W@WB%&?&%&MW i di ne;
amino)thienof2, 3-d)pyrimidine;
c 2-(1,2,4-triazol-1-yl)-6-nitro-4-(3,4-ethylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine,;
15 2-(1,2,4-triazol-1-y1)-5 6-dimethyl-4-(3,4-ethylenedioxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(1,2 4-triazol-1-y|)-6-triflucromethyl-4-(3 4-ethylenedioxybenzyi-
amino)thieno[2, 3-d]pyrimidine.
20
Analogous reaction of 2-methylimidazole with the 4-arylalkylamino-substi-
tuted 2-chlorothieno{2,3-d)pyrimidine derivatives obtained under Example
1 gives the following compounds
C 25
2-(2-methylimidazol-1-y1)-5-methyl-4-(3,4-methylenedioxybenzy!-
amino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6,7 8-tetrahydro-4-(3,4-methylenedioxy-
20 benzylamino)-{1]-benzylthieno[2,3-d)pyrimidine, amorph;
2-(2-methylimidazol-1-yl1)-5,6-cyclopenteno-4-(3,4-methylenedioxy-
benzylamino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6-cycioheptenc-4-(3,4-methylenedioxy-
benzylaminc)thieno[2,3-d]pyrimidine;
35

2-(2-methylimidazol-1-yi)-6-ethyl-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;



2-(1,2,4-triazol-1-yl)-5,6, 7,8-tetrahydro-4-(3,4-nethyl enedi oxyphen-
ethylamno)-[ 1 ]-benzylthieno[2, 3-d]pyrirn id ine;

2-(1,2,4-triazol -1-yl)-5, 6-cycl opent eno-4- (3, 4- nethylenedlo &P

et hyl ani n¥P2RIHA2.  3- d] pyri ni di ne; EPIO04/011551
2-(1,2,4-triazol-1-yi)-5, 6-cycl ohept en®@M®- ( 3, 4- net hyl enedi oxyphen-
ethylanino)thieno[z , 3-d] pyrimdine;

2-(1,2,4-triazol -1-yl)-6-ethyl -4-(3, 4- net hyl enedi oxyphenet hyl am no) -
thleno[2 3-d] pyri m di ne;

2-(1,2,4-tri azo|212w9th5hmmaapbﬂzylk@rcmlqmﬂw@ dreethylenesiorybBOZYN no) -
t hi eno[ 2, 3-

2-(1,2,4-tri %&'@%)q"ﬂ%ﬂ [an‘-g]‘plyg%dlgenet hyl - 4- ( 3, 4- net hyl enedi oxyphen-

et hyl ani no) t hi e n"fetﬁ R¥iidaZbAi 38)-5-chloro-6-methyi-4-(3,4-methylenedioxy-
2-(1, 2, 4- trlazolnzlg g-nltro 4-('3, 4 -rrethytene%ll oxypheney hyl am r!{o -

t hi eno[sz 3- o@mlammm;eno[Z 3-d} pyrlmldlne

R T enol 5 R A iR Y6 itk 4 (3 mithyBRea BB aming)- 2

2-(1, 2, 4- | hyl - 4- (3, 4- hyl di hen-
( trlﬁ%é??a}?yﬁﬁ&hé uor oret hy ( met hyl enedi oxyphen

et hyI am no)t pyrim di ne;

2-(1,2,4-tri azol2-12-y1he)thﬁl1mmtdz¢| 1448 Sadiaidiyylen (3] danpibhglenddisiybehzylt hi eno( 2,
3-d]pyrimdin
(1,2, 4- tnﬁ'i‘t!’@!’[“?’l")[z@‘ﬁﬂﬁmld'ﬂle(B 4- et hyl enedi oxybenzyl ani no) -

2-

ol & O b Sl yimiosagtt o SRSy AR

amno)-[1]- ArhiHAShEro[3.39 R ¥ﬁm‘@,ﬁéne WO 20051047292 PCT/ EP2004/ 011551
5 10 C 15 2-(1,2,4-triazo

1)-5,6-cycl ope21-t(2+1methynrn|duet-mwl)e&enlethxb%é&ﬂlloro-&methoxybenzyl-
am no)t hi eno

2-(1, 2, 4- trlé'ﬂﬂ )g']&?[bg"gipé’ﬂm‘@ﬂ@pteno 4- (3, 4- et hyl enedi oxybenzyl -
15 2-(2-methylimidazol-1-yl)-5-methyl-4-(3-chloro-4-methoxybenzyl-

amino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6,7, 8-tetrahydro-4-(3-chloro-4-methoxy-
benzyiamino)-[1]-benzylthieno[2,3-d]pyrimidine;
20 2-(2-methylimidazol-1-yl)-5,6-cyclopenteno-4-(3-chioro-4-methyoxy-
benzylamino)thieno[2,3-d]pyrimidine;
2-(1,2 4-triazol-1-y1}-5 6-cyclohepteno-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
c 25 2-(2-methylimidazol-1-yl)-6-ethyl-4-(3-chloro-4-methoxybenzyl-
aminojthieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-chioro-4-(3-chloro-4-methoxybenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl}-5-chloro-6-methyl-4-(3-chloro-4-methoxy-

%0 benzylamino)thieno[2,3-djpyrimidine;
2-(2-methyl-1-yl)}-6-nitro-4-(3-chloro-4-methoxybenzylamino)thieno-
[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yi}-5,6-dimethyl-4-(3-chloro-4-methoxybenzyl-
35

amino)thieno{2,3-d]pyrimidine;



am no) t hi eno[ 2, 3-d] pyri m dine;

2-(1,2,4-triazol-1-yl)-6-ethyl-4-(3, 4 et hyl enedi oxybenzyl am no)t hi eno-

[ 2, 3- d]pyrlmdln 2(124tr|azol

Syl ) - 6- chVO 2042, ot hyl enedi oxybenzyl ami no) - t hi eno[ BCBERPIIISH qi  ne;

,4-triazol-1-yl)-5-chl oro-6-nmet W3t 4- (3, 4- et hyl enedi oxybenzyl - a mi
I eno[2, 3-d] pyri mi di ne ;

,4-triazol-1-yl)-6-nitro-4-(3, 4-ethyl enedi oxybenzyl am no)t hi eno-

: ] pyrimdin

(1, 2, 4t 11 azol 212ynsthylimidazals! ) SAriiuoramethyi4{ahiorg femeiant no) -

i enof

2, 3-
( 4- trlg‘li‘ gi'm'ﬁ) zgnor[2f3|-du]gynmlcti y1 -4- (3, 4- et hyl enedi oxybenzyl -

n no) t hi enof 2, 2—{ﬂ-]n$e¢hgn’nwazel -141p6 agethg!-4-4a ot-dintethbxyberyiamino)-dazol e with
the 4-aryl al kyl ani no-substi - tuted 2-chlorothieno[2, 3-d] pyrim dine

derivati ves Eb‘ﬂﬁ%ﬂ[ﬁé?dd]mfﬂﬁﬂdlﬂﬁarrpl e 1 gives the foI I owi ng compounds C 25 30

35 2- t hyl d | -

"oyt hi enol 2. 3-AigInehYImdarert 3 Sedil A AR aRRe) - o7
8-tetrahyd aﬂr, di -

bengylr:myn(r)?ﬂﬁ] %égn legﬂg I20)?(,yd] pyri m di ne, anorph; 2-(2-nethyl

i m dazol - 1-yl) - 5262+meth9hmrdazeh6 Vi)-5 B, 2, 8rtetraly dnoedti(3 dydimethaxybenzyie

t hi 2,3-d

2- (Izeprgt hyl i eNFyitueno BRYARE- 4- (3, 4- net hyl enedi oxy- benzyl am
L (oS ot byl 1 RO Hpe g rienal2 A lpNEpe

hil€nol 2, 3-4
o (- ety | i dad 8P HgY SRR BoypioRentsne o ey o o,

)t hieno[2, 3atimthiemd[@i3-diyrivfidin@)51047292 PCTI EP2004/ 011551 -90 5 10 C

2-(1,2
no )th
2-(1,2
[2,3-d
2-(1,2
t hi eno
2-(1,2
am no)

n
(0]

2-(2-methylimidazol-1-yl)-5,6-cyclohepteno-4-(3,4-dimethoxybenzyi-
amino)thieno[2,3d]pyrimidine;

15 2-(2-methylimidazol-1-y!)-6-ethy}-4-(3,4-dimethoxybenzylamino)-
thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-8-chloro-4-(3,4-dimethoxybenzylamino)-
thieno[2, 3-d]pyrimidine;
20 2-(2-methylimidazol-1-yl)-5-chloro-6-methyl-4-(3,4-dimethoxybenzyl-

amino)thieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-nitro-4-(3,4-dimethoxybenzylamino)-

thieno[2,3-d]pyrimidine;

c 25 2-(2-methylimidazol-1-yl)-5,6-dimethyl-4-(3,4-dimethoxybenzyl-

amino)thieno{2,3-d]pyrimidine;
2-{2-methylimidazol-1-yl)-6-trifluoromethyl-4-(3,4-dimethoxybenzyl-

amino)thieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-methyl-4-(3,4-dimethoxybenzylamino)-

30
thieno|[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yi}-5-methyl-4-benzylamincthieno{2,3-dlpyrimi-
ding;
2-(2-methylimidazol-1-yl)-5,86,7,8-tetrahydro-4-benzylamino-{1]-
35

benzylthieno{2,3-d]pyrimidine;



15 20 25 30 35
2-(2-net hyl i m dazol - 1-y1) - 6-chl oro-4- (3, 4- met hyl enedi oxybenzyl - ami n o )th

ien o[ 2, 3- m i di ne;

2- (2- et h\?’P?M%‘QZ%ﬁZ 1-yl ) - 5-chl or o- 6- met hyl - 4- ( 3, 4- met hYFLFEAP4QILS5
benzyl am no)t hi eno[ 2, 3-d]pyrim dine; -92-

2-(2-net hyl i m dazol - 1-y| )-6-nitro-4-(3, 4-net hyl enedi oxybenzyl am no)- th
i eno[ 2, 3-d]pyrimdine;

2-(2-methyl i m da | t hyl enedi oxybenzy! - th
I eﬁlo] r2re 3ydi ?yr i éﬁédn?%g Imldazo?1[§ﬁ) E%—cyclépentegoe Wenzylaminothioncs am no)

2- (2-net hyl | %E‘Jﬂdﬁ{é 6-trifluoronethyl-4-(3,4-net hyl enedi oxy-
benzyl am no) d] pyri m di ne;

2- (2[ r2"3t gylii m dazqg-rﬂemwmﬁjazal-hyyl} -8.6-8ycithaptend-dpétiapamaimothienoan no)th
i eno rimd ine;
2-(2- rrEt hyl i Mﬁﬂfmlqu. 5- nmet hyl - 4- (3- chl or o- 4- met hoxybenzyl - am
th 2, 3-
2”2 et hy i dagSPReOYMSERY 1 Gt rpenayieminglhisngla: ARy
benzyl am no) gink; | - benzyl t hi eno[ 2, 3-d] pyri m di ne;
2-(2-nethylim dazol -1-yl)-5, 6- cycl opent eno- 4- ( 3- chl or o- 4- net hyoxy
benzyl am no) t hi eM{?ﬂn@thqllimj,dami-dryihﬁ—chloro—4 benzylaminothieno]2,3-d]pyrimi-
2-(1,2,4-trigzol -1-yl)-5, 6-cycl ohept eno- 4- (3- chl or o- 4- met hoxybenzyl -
am nozntggl enof¥€. 3. d] pyr| m di ne:
2-(2- hyl d -l I
| m() o Ly ( '2m 33%% n]ret}‘l#?imgja%rom Lyifts (i GrBLe hsty R bBAXYIBRTFthierd
2-(2-met hyl i [, ﬁajz]pynmmme C- chl or 0- 4- ( 3- chl or 0- 4- net hoxybenzyl -
th 2
(QOZret |h$|nlogn dazdﬁlmetpwmsiamivarsd)ﬁ Nseypenzylaminatiepol, MY be nzyl am
I no)th i @ 3-d] pyri mi di n e
2- (2-net hyl - I=Y1) - 6- ni t r o- 4- (3- chl or 0- 4- net hoxybenzy(am no) t hi eno-

[ 2, 3-dipyri mdi n2»(2-meth¥llm|dazoi H’Q-S B6- dlmethyl-4 benzylamlnothleno[2 3- d]-
(2 met hyl i m dazol di et hyl - 4- (3= chl or o- 4- net hoxybenzyl -

pyrimidine;
2-(2-methylimidazol-1-yl)-6-trifluoromethyl-4-benzylaminothieno-
[2,3-d]pyrimidine;
20 2-(2-methylimidazol-1-yl)-6-methyl-4-(4-fluorobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5-methyl-4-(4-fluorobenzylamino)thieno-
[2,3-d)pyrimidine;
C 25 2-(2-methylimidazol-1-yt)-5,6,7,8-tetrahydro-4-(4-fluorobenzylamino)-
[1]-benzylthieno[2,3-d]pyrimidine;
2-{2-methylimidazol-1-yl)-5,6-cyclopenteno-4-{4-fluorobenzylamino)-
thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6-cyclohepteno-4-(4-fluorobenzylamino)-

30
thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-ethyl-4-(4-fluorobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(2-methytimidazol-1-yl)-6-chloro-4-(4-fluorobenzylamino)thieno-
35

[2,3-d]pyrimidine;



amino)th ieno[2, 3-d]pyri mdi ne; W 2005/ (47292 PCT/ EP20041011551 5 10 15
20 25 30 35 2-(2-nethylimdazol -1
-yi)-6-trifluoronethyl-4-(3-chl oro-4-nmet hoxy-

benzyl am 2, 3-dl pyri i di ne;
2- (2- et h‘sﬁ gﬁ F 1-yi)-6-nmethyl - di met hoxybenzy! amt aoy L 1ot

t hi eno[ 2, 3-d] pyri m di ne; 2- (2 rrethyl | m%‘zol
-yl)-5-met hyl A- (3, 4-di met hoxybenzy[ am no) - t h| eno[ 2, 3-d] pyri m di ne;
2-(2-nmethylimdazol-1 -yl)-5,6,7,8-tetrahydro-4- (3, 4-di net hoxybenzyl -

o oL Do I kB PR e i TSP AB e, 1 e

2- (2-net hyl |m 913—64 MmidiPeS- cycl ohept eno- 4- (3, 4- di met hoxybenzyl -
am no)t hi eno[ 2, yrlmdl ne, 2-(2-methylim dazol
-yi)-6-ethyl A-( 32-&@1etbyllm»d;azehzwaﬁ-nmpA{mﬂelncrptmraytqwobtmme

2-(2-nmot hyl i ) 6- chl ar o- 4- (3, 4- di net hoxybenzyl am no) -
t hi enog2, 3- d&p@%ﬁ?’{rﬁmﬂ €. 2- (2-met hyl i mi dazol - |

-yl)- 5 chl or o- 63?3? Wéth fﬂaﬁnﬂﬂﬁ@%ﬁﬁ:‘lﬁ%—% 4-fluorobenzylamino)-

ani no) t hi eno[ 2 pyri I ne,
-yl) - 6- ni t r othiller(c} 2@—dp n'mﬂmg!,benzyl am no) - thieno[ 2, 3-d] pyri m di ne;
2-(2-net hylim dazol - 4- di net hoxybenzyl -

ani no) t hi eno[ 2, 3244 HYH%'H@Z biw%%(ﬂhwpm%)ﬂzﬂ (4t fluorcbenzyiamino)-
e en Fd R
-yi) - 6-Tret hyl - 4- 332 méthpinltazebeni)é Méthgl4-(3 4-dichlorobenzylamino)-
thienof2, 3-d]pyrimidine;
C 2-(2-methylimidazol-1-yl)-5-methyl-4-(3,4-dichlorobenzylamino)-
thieno[2,3-d]pyrimidine;
15 2-(2-methylimidazol-1-yl)-5,6,7,8-tetrahydro-4-(3,4-dichlorocbenzyl-
amino)-[1]-benzylthieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-y1)-5,6-cyclopenteno-4-(3,4-dichlorcbenzyl-
amino)thieno[2, 3-d}pyrimidine;
20 2-(2-methylimidazol-1-yl)-5,6-cyclohepteno-4-(3,4-dichlorobenzyl-
amino)thieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-yl})-6-ethyl-4-(3,4-dichlorobenzylamino)thieno-
[2,3-d)pyrimidine;
C 25 2-(2-methylimidazol-1-yl)-6-chloro-4-(3,4-dichlorobenzylamino)-
thieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-y!)-5-chloro-6-methyl-4-(3,4-dichlorobenzyl-
amino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-nitro-4-(3,4-dichlorobenzylamino)thieno-

30
[2,3-d]pyrimidine:;
2-(2-methylimidazol-1-yl)-5,6-dimethyl-4-(3,4-dichlorobenzylamino)-
thieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-trifluoromethyl-4-(3,4-dichlcrobenzyl-
35

amino)thieno[2, 3-d]pyrimidine;



t hi eno[ 2, 3-d] pyri m di ne; 2-(2-nethylimdazol -|

-yi)-5-met hyI 4-benzy[ am not hi eno(2, 3-d] pyrim dine; 2-(2-methylimdazol-1
-yi)-5,6,7,8-tetrahydro-4-benzylam no-[|I benzylthieno(2, 3-dl pyri mdine; WO
2005/ 04738 5’&]11' 004/ 011551 -92 5

2- (2- et hyﬁl m a?g 1-yl)-5, 6-cycl opent eno- 4- benzyl am ng(t: !ngnog‘u%lg?l

3-d] pyri m di ne; -94 -

2-(2-nmet hyli m dazol - 1-yl ) -5, 6-cycl ohept enc- 4- benzyl am not hi eno-
2, 3-d] pyrimdine; 2-(2-nethylimdazol-I

d )2 ge'?w?/: m dztgg%x‘li WW@%P@%@ beﬁgwgir% noﬁ?%&ﬁ'&'n@tgﬁ&rl m 10 C 15

0 C25 30 q&sidllﬁyrtmrdme
2- met hy| i mdazol - K R 5-chl or o- 6- net hyl - 4- benzyl am not hi eno- [ 2,
] pyri m di ne; 2- (2—met ylimidazol-1-yi)-5-methyl-4-(3-nitrobenzylamino)thieno-

I
(
(
d
(2-met hyl i é‘\e% 6- ni tro-4-benzyl am not hi eno[ 2, 3-d] pyri m - di ne;
(2-ngt hyl .@ﬂa@ '"ld 5, 6-di et hyl - 4- benzyl am not hi eno[ 2, 3-d] -

»

(

u

| m'd?:ogrel 2 ﬁze @ty fFhRRZ61-1 1) b, Baltblrbhydroades ik otfrizgTiingu not hi eno-

3

2- met hyi |[m]-bemjzltrielyd)[,9. 3§d]pylrlhydlné~(4 fl uorobenzyl am no) t hi eno-
3-d] pyrimding; 2-(2-me yllmtﬁzol 8/ ).- 5-ne

or obenzyl am n%'f@‘lﬁ“%fhiﬂ“m'dam' 1- ent

thieno[2,3-d]pyrimidine;

[
2-
2
2-
3-
2-
2-
py
[2
2-
[2
ff

5,6-cyclo en0—4 (3 ltrober(mylammo)—

10 2-(2-methylimidazol-1-yl)-5,6-cyciohepteno-4-(3-nitrobenzylamino)-
thieno[2, 3-d]pyrimidine;
c 2-(2-methylimidazol-1-yl)-8-ethyl-4-(3-nitrobenzylamino)thieno[2,3-d]-
pyrimidine,
15 2-(2-methylimidazol-1-yl)-6-chloro-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
2-(2-methylimidazoi-1-yl)-5-chioro-6-methyi-4-(3-nitrobenzylamino)-
thieno[2,3-d]pyrimidine;
20 2-{2-methylimidazol-1-yl)-6-nitro-4-(3-nitrobenzylamino)thieno[2, 3-d)-
pyrimidine;
2-(2-methylimidazol-1-yl)-5,6-dimethyl-4-(3-nitrobenzylamino)thieno-
[2,3-d]pyrimidine;
c 25 2-(2-methylimidazoi-1-yl)-6-trifluoromethyl-4-(3-nitrobenzylamino)-
thieno[2,3-d]pyrimidine,
2-(2-methylimidazol-1-yl)-6-methyl-4-(3,4-methylenedioxyphenethyl-
amino)thieno]2,3-d]pyrimidine;
30 2-{2-methylimidazol-1-yl)-5-methyl-4-(3,4-methylenedioxyphenethyl-
amino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-y1)-5,6,7,8-tetrahydro-4-(3,4-methylenedioxy-
phenethylamino)-[1}-benzylthieno[2, 3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6-cyclopenteno-4-(3,4-methylenedioxy-

35 phenethylamino)thieno[2,3-d}pyrimidine;



[ 2, 3-d] pyri m dine;
2- (2- et hyi | m dazol -1-yi)-5,6, 7, 8-tetrahydro-4-(4- quorobenzyI amno)- [1
]-benzylt ‘5%5 d] pyri mdine; 2-(2-nethylim dazof -
-yl)-5, Fu’t%éno 4- (4-fl uorobenzyl am no) - thi eno[ 2"%“&1"6&5’?’”%561 ne;
2-(2- rret hy| i m dazol -1-yl)-5, 6-cycl ohept%no- 4- (4-fl uor obenzyl ani no) -
thieno[2, 3-d]pyrimdine; 2-(2-nethyiim dazol-1-yl
) - 6-et hyl - 4-(4-fl uorobenzyl am no)thieno- [2,3-d]pyrim d| ne;
2-(2 nethylimd 6-ch 4f|uorobe I thi no-
[ 2, 3-d] pyri ni di ﬁ?ﬁwtéwﬁmw?kiﬁbéﬁ a45tp S magihengdiexys 20 25 30
|35e (2 nmet h%ﬁ%’i%tﬂ@léﬂ'lm&)th’%%@@'ﬂhﬁVrf?m@lH"ém hyI 4 (4-fluorobenzylamno)- t h
2-(2- rret hyI i m dazm-memyummazot-anme(eahﬂmgﬁ dhmethylemadivXyphereiry |-
[2,3-d] pyrimdin
2- (2-ngt hyl |amm93t51ler10[§1%dlpyerrtu¢tn§t hyl - 4- (4-fl uorobenzylanino)- th i e n o
[2 , 3d] pyri
27 (3- ot hy by m ae@ R TAPMnigRel B SRS R34 TI Y ESSIZNRDPRRINE) -
thieno[ 2, 3-ahmg) tH’%r%[E%—d]gyrlmldlne
2-(2-nmet hyl i m dazol | = 4- (3, 4- di chl or obenzyl ani no) -
t hi eno[ 2, 3-d] pyrzﬁﬁi-@ﬂﬁmyhmldaZOl 1-y|)—5 -chioro-6-methyl-4-(3,4-methylenedioxy-
:2% ((j]z : ﬁlhylml b Ztﬁgl,am:Xoflhleng&,g%il]pynn(ngindé;dl chl orobenzyl am no)- th i eno[ 2,
2- (2-mePhyl i ni dag.95 rethiyhmiia2ot 1 81j-6 iR ud 04 fdtRyrénebifoRkyPhaRGR7Y ! -
amino)thieno[2,3-dlpyrimidine;
c 2-(2-methylimidazol-1-yl)-5 6-dimethyi-4-(3,4-methylenedioxyphen-
ethylamino)thieno{2,3-d]pyrimidine;
15 2-(2-methylimidazol-1-yl)-6-trifluoromethyi-4-(3, 4-methylenedioxy-
phenethylamino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-methyl-4-(3,4-ethylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine;
20 2-(2-methylimidazo!-1-yl)-5-methyl-4-(3,4-ethylenedioxybenzyl-
amino)thienof2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6,7 8-tetrahydro-4-(3,4-ethylenedioxy-
benzylamino)-[1]-benzyithieno[2, 3-d]pyrimidine;
c 25 2-(2-methylimidazol-1-yl)-5,6-cyclopenteno-4-(3,4-ethylenedioxy-

benzylamino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-5,6-cyclohepteno-4-(3,4-ethylenedioxy-

benzylamino)thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)}-6-ethyl-4-(3,4-ethylenedioxybenzylamino)-

30
thieneo[2,3-d]pyrimidine;
2-(2-methylimidazol-1-yl)-6-chloro-4-(3,4-ethylenedioxybenzyiamino)-
thieno[2,3-d]pyrimidine;
2-(2-methylimidazol-1-y!}-5-chloro-6-methyl-4-(3,4-ethylenedioxy-
35

benzylamino)thieno[2, 3-d]pyrimidine;



amno)-[1 ]-benzylthieno[2, 3-d] pyri mdine; 2-(2-nethyl i midazol -1
- k

[
-yl)-5, 6-cycl opent eno-4- (3, 4-di ck | orobenzyl - am no)thieno[ 2,

3-d] pyri mdi.ne. :
2- (2-met %glzﬁﬁ%ﬂéﬁ?? 1-yi)-5, 6-cycl ohept eno- 4- (3, 4-di chl 8?5@5?1@%11551
am no) t hi eno[ 2, 3-d] pyri ni di ne; -96 -

2-(2-nmet hyl i m dazol -1-yl)-6-ethyl -4-(3, 4-di chl orobenzyl am no)t hi eno-
[ 2, 3-d] pyri m di ne;

2 (2-methy| i dagob ot dReehl 01841 4 £ MU IGRSEEH AR RnbfY ool >

-yl)-5-chl orgy t Sn(,anér di chl orobenzyl - am no)thi eno[ 2, 3-d] pyri m di ne;
2-(2-met hyl i m%édgglsh%]bgﬁ -6-ni tro-4-(3, 4-di chl or obenzyl am no)t hi eno-
[ 2, 3-d] pyri m di n2{2-ergtByimidagbl-hiyilaa 6l-difnethyl-4-(3,4-ethylenedioxybenzyl-

-yl) -5, 6-di net hyl -4-( 3 chl orobenzyl am no)- thieno[2, 3-d Jpyri mi din
e; 2- (%- met h?'F‘l’%%)UE\QQFﬁ?fl}i' ipyf'ﬁu‘i"F‘F’fl uor or net hyl - 4- (3, 4- di chi or obenzyl -
am no)th

o110 2. 53> Qi fmldbr-151) YR AAIBHAAALR S E AR 2551 94 5

10 C 15 20 C 25

2- (2- et hyl i penBgarninb)thiend}2 Bedjpytimidinel t r obenzyl am no) t hi eno-
[ 2, 3-d] pyri m di ne;
2- (2-nmet hyli m dazol - 1-yl ) -5-met hyl - 4- (3-ni t robenzyl am no) t hi eno-

iz?zt %E%E%gﬁ%ﬁ%gnffrgﬁégw ;nmdﬁéfl [liyizgé’n?i/! thi enof 2, 3-d] pyri i dine;
yl i m dazol -1-yl) -5, 6-cycl opent eno- 4- (3-ni trobenzyl am no)

5 g of 2-amino-5-methyl-3-ethoxycarbonylthiophene is dissolved in 40 mi

c of dioxane with 2.7 g of 3-cyanopyridine. Gaseous HCI is subsequently
passed through the solution for 5 hours. Conventional work-up gives 6 g of

15 3 4-dihydro-4-oxo-2-(pyridin-3-yh-6-methylthieno[2,3-d]pyrimidine.
Replacement of the keto group with Cl with formation of the aromatic pyri-
midine ring is carried out under standard conditions.
A mixture of 18 ml of POCI; with 6 g of 3,4-dihydro-4-oxo-2-(pyridin-3-yl}-

20 6-methylthieno[2,3-d]pyrimidine with addition of 1.8 ml of N,N-dimethyl-
aniline is boiled for 4 hours. Conventional work-up gives 5 g of 4-chloro-2-

(pyridin-3-yl)-6-methylthieno[2, 3-d]pyrimidine.

C 25 Analogous reaction of 3-cyanopyridine and subsequent reaction with
POCIs

of 2-amino-4-methyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-3-yl)-5-methylthieno[2,3-d]pyrimidine;

30
of 2-amino-4,5,6,7-tetrahydro-3-ethoxycarbonylbenzothiophene gives
4-chloro-2-(pyridin-3-yl)-5,6,7 8-tetrahydro-{1]-benzylthieno[2,3-d]-
pyrimidine, m.p. 143°;
35

of 2-amino-4,5-cyclopenteno-3-ethoxycarbonylthiophene gives



th ieno[2, 3-d]pyri m dine; 2-(2-methylimdazo4-1-yl)-5, 6-cycl ohepteno-
4-(3-nitrobenzylam no)- thieno[2, 3-d]pyrimid ine; 2-(2-nethyl

i m dazol - 1-yl)-6-ethyl-4-(3-nitrobenzyl am no)thieno[ 2, 3-4d].x rjim_di ne;
2- (2-met h‘&P&ﬂ%sﬂ}é'Z% -1-yl)-6-chl oro-4-(3-nitrobenzykam ngei‘ﬂng%)_omsg

[ 2, 3-d] pyrimdine;, 2-(2-nethylin dazol--9 -

-yl )-5-chl oro-6-net hyl -4-(3-ni trobenzyl am no)- thieno[2, 3-d] pyri midine;
2-(2-nmet hylimdazol -1-yi)-6-nitro-4-(3-nitrobenzyl am no)thieno[2, 3-d]-
pyri m di ne; . : .

22 (2- et hyl i mi dad@hlorod-{pyidin-grhseRryaopantenothiensi2yi-dIRvREYdRPeno- |
2, 3-d] pyri m di ne;

2-(2-nmet hylimdazol -1-yl)-6-trifluoromethyl-4-(3-nitrobenzyl am no) -

t hi eno[ 2, 3-ofl PAminoiddS-cpelphepteno-3-ethoxycarbonylthiophene gives

2-(2-met hyli m dazol

4- et hyl enedi oxyphenet hyl -

-1-;/2I72-6,-rre%h)il-4- 3, 21

ami no) ghi enof 2, F-ENRreiZm Ryrigin-3-y1)-5,6-Cycloheptencthienof2, 3-djpyrimidine;

2- (2-net hyli m dazol - 1-yl ) - 5-met hyl - 4- ( 3, 4- net hyl enedi oxyphenet hyl -

am no)thieno[ 2, 3-d] pyri m dine; 2-(2-nethylimdazol-1 -yl)-5,6,7,

8-t et r ahydr oof2-afirioSeéthyl-8atibg)carbershidphenagioes - [ 1 | - benzyl thi enof 2,
3-d] pyrimdine; 2-(2-nethylimdazol-1 ] o

-yl )-5, 6-cycl op lsoL-(yridimst ) batbyithisno[2shelmringidiae no) t hi enol 2,
3-d] pyri
35 2-( %(-Jrret hyl i m dazol -1-yl) -5, 6-cycl ohept eno- 4- (3, 4- net hyl enedi oxy-

C

15

20

25

30

35

m di ne; WO 2005/047292 PCT/ EP2004/011551 -95 5 10 L 15 20 25 30

of 2-amino-5-chloro-3-sthoxycarbonylthiophene gives
4-chloro-2-(pyridin-3-yl)-6-chlorothieno[2,3-d]pyrimidine;

of 2-amino-4-chloro-5-methyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-3-yl)-5-chloro-6-methyithienc[2, 3-d]pyrimidine;

of 2-amino-5-nitro-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine;

of 2-amino-4,5-dimethyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-3-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine;

of 2-amino-5-trifluoromethyi-3-ethoxycarbonyithiophene gives
4-chloro-2-(pyridin-3-yl)-6-trifluoromethylthienc[2, 3-d]pyrimidine.

Analogous reaction of 5-cyanoisoxazole and subsequent reaction with
POCls

of 2-amino-5-methyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(isoxazol-5-yl)-6-methylthieno[2,3-d])pyrimidine;

of 2-amino-4-methy!l-3-ethoxycarbonylthiophene gives
4-chloro-2-(isoxazol-5-yl)-5-methylthieno[2, 3-d]pyrimidine;



phenet hyl am i no)thi eno[2, 3-d]pyrimdi ne;

2-(2-nmet hyl i m dazol -1-yl)-6-ethyl -4-(3, 4- net hyl enedi oxyphenet hyl - am no)th
ieno[2, 3-d]lpyrimid ine; 2-(2-nethyl

i m dazol -WOYSBI¥R| or o- 4- ( 3, 4- net hyl enedi oxyphenet hyl - PARERALISHb] 2,

3-d] pyri m di ne; -08 -

2-(2-net hyl i m dazol - 1-yl ) -5-chl oro- 6- net hyl - 4- (3, 4- met hyl enedi oxy-

phenet hyl am no) t hi eno[ 2, 3-d] pyri m di ne;

2-(2-met hyl i m dazol -1-yl)-6-nitro-4-(3, 4-net hyl enedi oxyphenet hyl -

am no) t hi eno[ 2, 3-d] pyri m dine;

e En T ey o5 SRR na A 4Bl et Ay ar 3 dthoxycarbanylbenzothibphens gves - ¢ MY! AM

no)th ienof 2;

2- (2-met hyl i m dagg Qe Ly T AOk teh ~ aar . I . phen
ethylami no)th Ilcﬁgll%rfa?—hgéﬁdl gyﬁ?iS%rh"?‘d;ﬁé!traf‘\ygfb ﬁjrﬂ?értﬂhﬁl'éﬁg[ﬂélﬁ]

2- (2- met hyl i mi dapwpdimildigg;) - 6- met hyl - 4- (3, 4- et hyl enedi oxybenzyl - am

i no)thﬁeno[ 2, 3-d]lpyrimid ine;

2-(2-met hyl i m dazol - 1-yl ) - 5- net hyl - 4- (3, 4- et hyl enedi oxybenzyl -

ok 6 7 aeraAhBY S CeRe e S R AR e divss | 4
] - benzyl t hi eno[ 24-chistbrisok4Ed1S-yl)-5 6-cyclopentenothieno[2,3-d]pyrimidine;

2- (2-nmet hyli m dazol - 1-yl ) -5, 6-cycl opent eno-4- (3, 4-et hyf enedi oxy
benzyl am no) t hi eno[ 2, 3-d] pyri m dine; 2-(2-nethylimdazol-1

-yl )-518- I t. -4- (3 4-et hyl di - b yl i t hi 2, 3-d i
R o SR BB Seob i Sl
t hi 2. 3-d] PYRIKFiOR e do 20 BRG] -
i Garol - 1oyl ) EAeR oI jsdxdz SR e-cycloneptencthienal2 3-dlpyrimidine:,

d] pyri m di ne;

2-(2-nmet hylim dazol - 1-yl)-5-chl oro- 6-net hyl - 4- (3, 4- et hyl enedi oxy- benzyl am
i no) t hi eno[ 20f 2-aMipg:S-athyl3-eteoxyerbeondinipene gess EP2004/ 011551 -96 C 5 10

15 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno{2, 3-d]pyrimidine;

of 2-amino-5-chloro-3-ethoxycarbonylthiophene gives
4-chloro-2-(isoxazol-5-yl)-6-chlorothieno]2, 3-d)pyrimidine;
20
of 2-amino-4-chloro-5-methyi-3-ethoxycarbonylithiophene gives
4-chloro-2-(isoxazol-5-yl)-5-chloro-8-methylthieno[2, 3-d]pyrimidine;

C 25 of 2-amino-5-nitro-3-ethoxycarbonylthiophene gives
4-chloro-2-(isoxazol-5-yl)-6-nitrothienof2, 3-d)pyrimidine;

of 2-amino-4,5-dimethyl-3-ethoxycarbonylthiophene gives
30 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthieno[2,3-d]pyrimidine;
of 2-amino-5-triflucromethyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(isoxazol-5-yi)-6-trifluoromethylthieno[2, 3-dipyrimidine.
35 Analogous reaction of 2-cyanapyrazine and subsequent reaction with
POCl;



15 20 25 30 2-(2-nmethylim dazol -1-yl)-6-nitro--(314-ethyl enedi oxybenzyl am no
)- thieno[2, 3-d]pyrimid ine;

2- (2- et r{ihla%%%l?pl yl)-5, 6-di net hyl -4-(3, 4-et hyl ened]i)(?,f(ﬂ\épl,eo%xhgm

am no)thi yrim di ne;

2-(2-met hyl i midazol -1-yl)-6-trifluoror®Shyl - 4- (3, 4- et hyl enedi oxy-

benzyl am no)thieno[2, 3-d]pyrimid ine. Exanble 3 5 g of

2- am no- 5- et hyl - 3- et hoxycar bonyl t hi ophene is dissolved in 40 mMl of dioxane
with 2.7 g of 3-cyanopyridine. Gaseous HCl is subsequently passed through
the solution for 5 hours. Conventional work-up gives 6 g of 3, 4-d i hyd

r 0- 4- 0X0- 2- (.l | e - &%tf J: - -d] pyrimi d i ne.
Repl acenent C(E)ﬁd Pﬁ@“?(gpgég%)%bégmaﬁ é’@'ﬂ%"%’%ﬁ'?’%ﬁ of the aromatic pyri-
m dine ring is cauchio?d-2(pyraif-ylHEamatiyithienu? B-dipgrimidinext ure of 18 m  of
POCI3 with 6 g of 3,4-di hydro-4-o0xo0-2-(pyridi n-3-yP?-

6-met hyl thieno[2,3-d]pyrimdine with addition of 1.8 m of N, N-di nethyl -

aniline is bqgid ed.for oULS.,. Conv iopnal work-.up gives 5 g of 4-chloro-2-
(pyridin- 3_-yﬁ’)5-'8%9ﬁvﬁ?ﬁygﬁatﬁ?xﬁ%ﬁmm%. 9*)&5% ogous reaction of
3- cyanopyri di ne &&Hi&é@ﬁﬂ#éﬂh-ﬁ-ﬁ%h@ﬂwnﬁého PXdipyAmnidine; _
2- am no- 4- net hyl - 3- et hoxycar bonyl t hi ophéne gives 4-Ch | oro-2-(pyrid
in-3-yl)-5-methylth ieno[2, 3-d]pyrimidine; of
2-am no-4,5, 6, 7-tetrahydro- 3- et hoxycar bonyl benzot hi ophepe gi ves
4- chl oy o- 2- (S aie 4 5 By ietiehy e SRR RIS TSNP NeRS SHGR2, 3- d] -
pyrim & ne, mp. - 3D ol . 41 . 1L
2-am no-4, 5-cycl %—%ﬁ%"’g%{ -reé%'nozxylc),gr%gh%/HtRE}hggﬁ%Lg %?nvzggh%°%8591047292
PCT/ EP2004/ 01155g3yrimi@ine!l- chl oro- 2- (pyrid in-3-yl)-5, 6-cycl opent enot hi enof 2,
Colpyrimidine; 5
of 2-amino-4,5-cyclopenteno-3-ethoxycarbonylthiophene gives
15 4-chioro-2-(pyrazin-2-yl)-5,6-cyclopentenothieno[2, 3-djpyrimidine;

of 2-amino-4,5-cyclohepteno-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyrazin-2-yl)-5,6-cycloheptenothieno[2, 3-d]Jpyrimidine;
20
of 2-amino-5-ethyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyrazin-2-yl)-6-ethylthieno{2, 3-d)pyrimidine;

C o5 of 2-amino-5-chloro-3-ethoxycarbonylthiophene gives
4-chtoro-2-(pyrazin-2-yl)-6-chlorothieno[2, 3-d]pyrimidine;

of 2-amino-4-chioro-5-methyl-3-ethoxycarbonylthiophene gives
0 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-methyithieno{2,3-d]pyrimidine;
of 2-amino-5-nitro-3-ethoxycarbonyithiophene gives
4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2,3-d]pyrimidine;
35 4 2-amino-4,5-dimethyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyrazin-2-yl)-5 6-dimethylthieno[2, 3-d]pyrimidine;



of 2-am no-4, 5-cycl ohept eno- 3- et hoxycar bonyl t hi ophene gives 4-ch | o
ro-2-(pyri di n-3-y I)-5, 6-cyclohepten oth i eno [2, 3-d]pyri md i n e;

of 2-am no-5-et hyl - 3- et hoxycar bonyl t hi ophene gi ves

4- chl or o-wo(zam%m- 3-yl)-6-ethylthieno[2, 3-d]pyrim di RET/EE2004/04155,

2- am no- 5- chl or o- 3- et hoxycar bonyl t hi ophé@e gives 4-chloro-2-(pyridi n-3-y
|)-6-ch toroth i en o[2, 3-d] py rimi d i ne; of

2- am no- 4- chl or o- 5- et hyl - 3- et hoxycar bonyl t hi ophene gi ves

4-chloro-2-(pyridi n-3-y I)-5-ch loro-6-methylth i en o[2, 3-d] py r imi d
I ne; of 2-am no-5-nitro-3-ethoxycarbonylthi ophene gives 4-chloro-2-(p yri

di n-3-y ) 6-n0.LL", i - dl.. b L L: e; 20 of

2- arm no- 4, 5. 8f ZHpb-SRedy P moR S Eitnighler® givés

4- chl or o- 2- (pyri 4didmictoyd|pyraSind2-yBtavrifilbremettsdthiert 2 BLdpydinitihe 25 30 of
2-am no-5-trifluoronet hyl-3- et hoxycarbonyl t hi ophene "gi ves

4-ch|o§o-2-(pyridi n-3-y |)-6-trifl uoromethy Ith i en o[2, 3-d] py r im
i d i He, Analogous reaction of 5-cyanpi soxgzole and subseque reaction
with  Poc13 BreBas RERGIGae FYS SRR SF8 SHbpe ReTERcig vk
4-chloro-2-(p azo | -5-yl )- 6-methylth i eno[2, 3-d] pyri midi ne; 35 of
2- am no- 4- net hyl = 3- et hoxycar bonyl t hi ophene gi ves

4-chl oro- 2- (i soxazol -5-yl)-5-methylth ieno[2, 3-d]pyri mdi ne; WO
20051047292 PCT/ EP2004/ 011551 -98 5 of ,

2- ani no- 4, 5, 8f Z-amippAn et 3-ethes¥sA RPPYIHYIPBESR® BVESphene gi ves

iy ai ma: Cof ST iRy Sty ER SRIBAKARIL S BITI oonene ol ves
C

of 2-amino-4-methyl-3-ethoxycarbonylthiophene gives
4-chloro-2-{pyridin-2-y1)-5-methylthieno[2,3-d]pyrimidine;

15
of 2-amino-4,5,6,7-tetrahydro-3-ethoxycarbonyibenzothiophene gives
4-chloro-2-(pyridin-2-yl)-5,6,7 8-tetrahydro-[1]-benzylthieno[2, 3-d]-
pyrimidine,;
20

of 2-amino-4,5-cyclopenteno-3-ethoxycarbonylthiophene gives
4-chtoro-2-(pyridin-2-yl)-5,6-cyclopentencthieno[2, 3-d]pyrimidine;

C 25 of 2-amino-4,5-cyclohepteno-3-ethoxycarbonylthiophene gives
4-chloro-2-{pyridin-2-yl)-5,6-cycloheptenothieno[2, 3-d]pyrimidine;

of 2-amino-5-ethyl-3-ethoxycarbonylthiophene gives
30 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2, 3-d]pyrimidine;
of 2-amino-5-chloro-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-2-yl)-6-chlorothieno[2, 3-d]pyrimidine;
35 of 2-amino-4-chloro-5-methyl-3-ethoxycarbonylthiophene gives
4-chioro-2-(pyridin-2-yl)-5-chloro-6-methylthieno{2 3-dlpyrimidine;



4-chl oro- 2- (i soxazol -5-yl)-5, 6-cyclopentenothieno[2, 3-d]pyrimdi ne; C 10
15 of 2-am no-4, 5-cycl ohept eno- 3- et hoxycar bonyl t hi ophene gi ves

4-chl oro-2- (i soxazol -5-yl) -5, 6-cycl ohept enot hi enoJ 2, 3-d%R%rinidine ; of

2- ami no- SY@ZMFMEIZt hoxycar bonyl t hi ophene gi ves 4- chl oPET/EPH0/BYSS,) - 5.y

| )-6-ethylthieno[2, 3-d] pyrimdine ;-o01-

2- am no- 5- chl or o- 3- et hoxycar bonyl t hi ophene gives 4-chl oro-2-(isoxazol -5-yl
)-6-ch lorothi eno[2, 3-d]pyrimd ine; 20 of

2- am no- 0- chl or o- 5- met hyl - 3- et hoxycar bonyl t hi ophene gi ves

4-chl oro- 2- (i soxazol -5-yl)-5-chl oro-6-nmethyl thieno[ 2, 3-d]pyrimdine; 25 30

of 2-am no-5-,tro-3,ef. 0 t hi i

4- chl or o- 2- (?@%?HEB?'%ﬁ'?fﬁ?g’%ﬁﬁﬁy%ﬁ%iﬁxﬁﬁﬁﬂgﬁg@]{‘g“gsﬁr. m di ne; of

2-am no- 4, 5- di MejRKiorg-R{gYPiditt-2LREHitrbhRIHEE2 8-Flpyeidine;

4-chl or o- 2- (i soxazol - 5- ytngS, 6-5@p‘i3rrét hyl t h i’er—lac;JFg, Cl%-ld] pyrimid ine; of
2-am ng- 5-trifluoronethyl -3-ethoxycarbonyl t hi ophene gi ves

4-chl oro- 2- (i soxazol -5-yl)-6-trifl] uoronethylthieno[?2, 3-d]pyrimdine. 35
Anal ogous r e%fié)‘ﬁﬂ'ﬂn%ﬁ%‘ngﬁﬁ‘bﬂgﬂw’%’a%ﬁwm”@rﬂw?%act ion with POCI3 WO
2 ani no- 5- et hyl ST RoPL PSR N PRI sty ihienel2 3-dlpyrimidine,

4-chl oro-2-(pyrazin-2-yl)-6-nethylth ieno[2, 3-d]pyrimidi ne; C5 10 15 of
2- am no- 4- et hyl - 3- et hoxycar bonyl| t hi ophene gives 4-chl o ro-2-(pyrazi

n- 2-yl % 65- nef ne-Setiifiiorometfyl-gethoxyeartpnylthiaphene gives

4-chloro-2-(pyridin-2-yl)-6-triflucromethylthieno[2, 3-d]pyrimidine.

C

Analogous reaction of 4-cyanopyridine and subsequent reaction with
POCI,
15
of 2-amino-5-methyl-3-ethoxycarbonylthiophene gives
4-chioro-2-(pyridin-4-yi)-6-methylthieno[2,3-d]pyrimidine;

20 of 2-amino-4-methyl-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-4-yl)-5-methylthieno[2, 3-d]pyrimidine;

of 2-amino-4,5,8,7-tetrahydro-3-ethoxycarbonylbenzothiophene gives
C 25 4-chloro-2-(pyridin4-yl)-5,6,7 8-tetrahydro-[1]-benzyithieno[2, 3-d]-

pyrimidine;

of 2-amino-4,5-cyclopenteno-3-ethoxycarbonyithiophene gives -
20 4-chloro-2-(pyridin-4-yl)-5,6-cyclopentenothieno[2, 3-d]pyrimidine;
of 2-amino-4,5-cyclohepteno-3-ethoxycarbonylthiophene gives
4-chloro-2-(pyridin-4-yl)-5,6-cycloheptenothieno[2,3-d]pyrimidine;
35 of 2-amino-5-ethyl-3-ethoxycarbanylthiophene gives
4-chloro-2-(pyridin-4-yl}-6-ethylthieno[2, 3-d]pyrimidine;



of 2-am no-4,5, 6, 7-tetrahydro- 3-et hoxycar bonyl benzot hi ophene gi ves

4-chl oro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1 ]-benzylthieno[2, 3-d]-
pyrim dine; .of 2-am no-4,5-cycl opent eno- 3-ethoxycarbonyl {hi ophene _gi ves
4~ chl or o-WORPYYUDPA_5_y1) -5, 6-cycl opent enot hi eno[ 2, 3- dféwrng}ﬁ"isghe; of
2- am no- 4, 5- cyci ohept eno- 3- et hoxycar beh@2thi ophene gi ves 4-ch |

oro-2- (pyrazin-2-yl)-5, 6-cycl oheptenot hi eno[ 2, 3-d]pyrimidi ne; 20 of

2- am no- 5- et hyl - 3- et hoxycar bonyl t hi ophene gi ves

4-chl oro-2-(pyrazin-2-yl)-6-ethylth ieno[2, 3-d]pyrimid ine; 25 30 of

2- am no- 5-chl or o- 3- et hoxycar bonyl t hi ophene gi ves

4-chl or o- 2- 0 - 6 ' - Lgi di ne;  of
2 i no- 4 ot anifie SiprsEhehTabalifhonhensiited’ M 00 ©
4-chl oro-2- (pyr aﬂchlo?oéz—(p?ri@ir\lhlwr-e-v&ldfbﬂﬁ&m[b_tfhd]pyﬁmi@in%g 3-d] pyr imi d

i ne; of 2-am no-5-nitro-3-ethoxycarbonylthi ophene gi ves
4-chl o%o- 2-(pyrazin-2-yl)-S-nitrothieno[2, 3-d]pyrimdine; 35 of

2-am no-4, 5-di oet hyl - 3-et hoxycar bpgyl.t hi ophene gives 4-ch

| or 0- 2- ( pyr i %m%f@?%%%%ﬁy??ﬁ%mé%m‘ﬁgﬂﬂﬁﬁn&i F¥eS Wo 20051047292
PCT] EP2004/ 011554-chiot8-Riyridin-4-y))-5-chloro-6-methylihieno[2,3-djpyrimidine;

2-am no-5-trifluoronethyl’-3-et hoxycar bonyl t hi ophene gi ve

4-chl oro-2-(pyrazin-2-yl)-6-trifluoronethylthieno[2, 3-d]lpyrimdine. 510 C
15 Anal ogous ridi pe apd subsequent reaction with POC 3

of 2-?% no- 5(_,?}%%,},8 ﬁimﬁ%%%&hqnmt@&ﬁ@ﬁ@e@% 4-chl or o- 2- (pyri di
L o> . _

2- amyno- 4- xt hgl j'%h qul(? ﬁ%ﬁ;(’y (gr blﬁ-hi}ﬁ—ﬁ{ﬁ(l)tg%l’g\ﬁeenoglﬁéédg]pyrlmldlne,

-

of 2-amino-4,5-dimethyl-3-ethoxycarbonylthiophene gives

4-chloro-2-(pyridin-4-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine;
15

of 2-amino-5-trifluoromethyl!-3-ethoxycarbonylthiophene gives
4-chioro-2-(pyridin-4-yl)-6-trifluoromethyithieno[2, 3-d]pyrimidine.

20 Example 4
Analogously to Example 1, reaction of 3,4-methylenedioxybenzylamine
C 25 with 4-chloro-2-(pyridin-3-yh-6-methylthieno{2, 3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylaminc)-6-methylthieno-

[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5-methylthieno[2,3-d]pyrimidine gives

30
2-{pyridin-3-yl}-4-(3,4-methylenedioxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;
with 4-chioro-2-(pyridin-3-yl1)-5,6, 7 8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
35

midine gives



4-ch loro-2-(pyrid in-2-yl)-5-nmethylth ieno[2, 3-d]pyrimdine; of
2-am no-4,5, 6, 7-tetrahydr o- 3- et hoxycar bonyl benzot hi ophene gi ves

4-chl or o-
pyrim din

2- ridin-2-yl)-5,6, 7, 8-tetrahydro-[1 ]-benzylthieng]?2
,0(7'%“5?295- am no- 4, 5- cycl opent eno- 3- et hoxycar bb W?ﬂoﬂﬂhéﬁ’e

3-d] -
gi ves

4-ch loro-2-(pyrid in-2-yl)-5, 6-cyclep88tenoth ieno[2, 3-d]pyrimid i ne;
25 30 of 2-am no-4, 5-cycl ohept eno- 3- et hoxycar bonyl t hi ophene gi ves 4-ch

| oro-2-(pyrid in-2-yl)-5, 6-cycloheptenoth ieno[2, 3-d]pyrimdi ne;
2- am no- 5- et hyl - 3- et hoxycar bonyl t hi ophene, gi ves

4- chl or o- 2- ( pyr i €PN Yi-4eSdmethyeppdioxgbensyjaminadine.7 &ietra-

2- am no- 5-chl or o t i ALV °.

4-chl or o- 2- (pyr ﬂwﬂ&ﬁﬁ%ﬁ%ﬁ@%%d;%ﬁ#@ﬂ@F‘@dlﬂ% 'gl]s%yzr1i5m di ne; 35 of
2- am no- 4- chl or o- 5- net hyl - 3- et hoxycar bonyl t hi ophene gi ves

4-chl oro-2-(pyridi ntzgwx.li%p 5-chl oro-6-net hyl t hi eno[ 2 3-_%]15)%“ m di ne;

20051047292 WHTARHO

yridin-3-yl)€o8-cygiopentenothieno(2,3 imidine

2- am no- 5-ni tro- 3- et hoxycar bonyl t hi ophene gi ves
4-chl or o- 2- (%'yf’?di n-2-yl)-6-nitrothieno[2, 3-d]pyrimdine; 5 10 C 15

2-ami no- 4, 5-di 3 ot
i n_arzn_ 9?) -5, 6I- ge?ﬂg%lnﬁn% [24c

BrexnyidnearigBensy Hffno)%5, 6yl 2- ( Py
hyl thi éno[ 2, 3-d]pyrimid ine; of

2- am no- 5-tri f | upestenpthiénd[2a3-ipyyicrdineny| t hi ophene gi ves
4-chloro-2-(pyridin-2-yl)-6-trifluoromethylthieno[2, 3-d]pyrimdine.
Anal ogous reaction of 4-cyanopyridine and subsequent reaction with

- am nd05- me - . i i y T
2 o 03)0-52- i eGSRV DR RAEpfdtifienol2.3-dipyrimidine

C

15

20

25

30

35

gives
2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-cyclohepteno
thieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-y!}-6-ethylthienc[2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl}-6-chlorothieno[2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylamino)-6-chiorothieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
2-(pyridin-3-y1)-4-(3,4-methylenedioxybenzylamino)-5-chloro-6-
methylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-y!)-6-nitrothieno{2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylamino)-6-nitrothienc-

[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-y1)-5,6-dimethylthieno[2, 3-dlpyrimidine gives

of

)

of
rid

PQOCI 3 of



20 25 30 of 2-am no-4-net hyI 3- et hoxycar bonyl t hi ophene gi ves
4-chl oro-2-(pyridin-4-yl)-5-nmethylthieno[2, 3-d]pyrimdine;

2-am no rahydr o- 3- et hoxycar bonyl benzot hi ophe
4-chl or od‘ﬁg(zg‘{#"“ﬁﬁ 4-yl)-5,6,7,8-tetrahydro-[1 ]- benzng%”ﬁlﬁus'? d] -
pyri m di ne; of 2-am no-4,5-cycl opent end048-et hoxycar bonyl t hi ophene gi ves .

4-chl oro-2-(pyridin-4-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri mdine; of
2- am no- 4, 5- cycl ohept eno- 3- et hoxycar bonyl t hi ophene gi ves 4-chl oro-2-(pyri di

2. am nb- 5. et hy| -SUBTRTEH o-TiRtBYRb RS osy DRtz larmine)5 E-dimethy'-
:DCC)Z[I';)EI%Z(()BZ; bgllggﬂéﬂol%g @b%ﬂn@wﬁ;no[ 2, 3-d]pyrimdine; WO 20051047292

2- am no-5-chl oro- 3-et hoxycar bonyl t hi ophene gi ves
4-ch|oro-2-(p%;|d|n4 6-chloroth_ieno[2, 3-d rimidi ne;
2- ani ng- 4- chividh d=chlerer pyrmlat%&;ﬁct&&flyemeqhwﬁwﬁeﬁ %Td}!é!ﬁ"m@%gtyﬁé 2- (py(di

e L

4- chl or o- 2- (pyrltﬁléhgfszd rlmd"ﬁéothl eno[ 2, 3-d]pyri mdi ne; of
2-am no- 4, 5-di net hyl - ﬁoxycar bonyl t hi ophene gi ves

4- chl or o- 2- (pyrldln 4 yI) 5, 6-di met hyl thi eno[ 2, 3-d] pyrim dine; of

2- 5-t fI 3- et ' .

4 chi 3;9 2. (WP AR g ispragr i R el e GRS aives 2 a-a ) p

y rimidin ?(nsg%z%i%lﬂbﬂ (8, #metfylenedioxybenzylamino)-6-methylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-5-methylthieno{2, 3-d]pyrimidine gives
19 2-(isoxazol-5-yl)-4-(3,4-methylenedioxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yi}-5,6,7,8-tetrahydro-[1]-benzylthienc[2,3-d}-
20 pyrimidine gives
2-(isoxazol-5-yl)-4-(3,4-methylenedioxybenzylamino)- 56,7 8-tetra-
hydro-[1]-benzyithieno[2, 3-d]pyrimidine;

C 25 with 4-chloro-2-(isoxazol-5-yl)-5,6-cyclopentenothieno[2, 3-djpyrimidine
gives
2-(isoxazol-5-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-cyclopen-
tenothieno[2,3-d]jpyrimidine;

>0 with 4-chloro-2-(isoxazol-5-yl)-5,6-cycloheptenothieno[2,3-d]pyrimidine
gives
2-(isoxazol-5-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-Cyclohep-
tenothieno[2,3-djpyrimidine;
35

with 4-chioro-2-(isoxazol-5-yl)-6-ethylthieno[2, 3-d]pyrimidine gives



Anal ogously to Exanmple 1, reaction of 3,4-nethyl enedi oxybenzylamne with
4-chl oro-2-(pyridin-3-yl)-6-nethylthieno[ 2, 3-d] pyri mdine gives

[22( gy&i g;@?%{‘iﬂézs\ﬁ[ h4- met hyl enedi oxybenzyl am i no) - 6- gRiA¥bdosE120;

4-chl oro- 2- (pyri di n-3-yl)-5-net hyl t hi eABp2, 3-d] pyri mi di ne gives
2-(pyridin-3-yl)-4-(3, 4-nethyl enedi oxybenzyl am no)-5-nethylth ieno-
[2,3-d]pyrimdine; with

i dine i ves. vio ZuBRYe S LN b eayeeaRganng B AR ATy T 7
)-4-(3, g4- nmet hyl wg?%w | am no)-5, 6, 7, 8-tetra- hydro-[1 Y

] - benzyl t hi enof 273~ ine, m p. 215; 5 with
4-chl oro-2-(pyridin-3-yl)-5,6-cycl opentenot hi eno(2,3- ]pyrimdine gives
oth'l gn o [ith aichlpicyajsovarol-ylne-ghiogtienple dayimidine gves - P ™M €
4-chl oro- 2- rigin-3- ; I ' - L ol ives
> (pyri di n: 3 yi SR P ARl Pa ity b ke 10
thieno[2, 3-d | Badlsbrinfidineni t h
4-chl oEo- 2-( p%/lrolyitﬁ n- M’yrl ) - :‘? et hyl t hi eno[ 2, 3-d] pyri m di ne gives 2-(pyridi
n- 3-yl)-4-(3, 4- met hyl enedi oxybenzyl am no)-6-ethylth ieno-

2,3-d rimdine:. 20 with )
4z ehi ot p 2~ (BP REenB- i< ezl S DS PRIRGR S Dot YIS HAPY PR o oy i
n- 3-yl 5‘-4-(3%i@eg’et hyl eﬂedi oxybenzyl am no)-6-chl orothieno- [2,
3-d] pyrimdihe; 25 wit
éghl or 0- 2- ( pyr i 2i(isoRapdl)5-ph)eh{ H4ondthyienediadybenzylamina} pehiond-@i-ne

methylthieno[2,3-d]pyrimidine;

13 with 4-chloro-2-(isoxazol-5-yh)-6-nitrothieno{2, 3-d]pyrimidine gives
2-(isoxazol-5-y1)-4-(3,4-methylenedioxybenzylamino)-6-nitrothieno-
[2,3-d]pyrimidine;

20 with 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yi)-4-(3,4-methylenedioxybenzylamino)-5,6-dimethyl-
thieno[2, 3-d]pyrimidine;

C 28 with 4-chloro-2-(isoxazol-5-yi)-8-triflucromethylthieno[2, 3-d]pyrimidine
gives
2-(isoxazol-5-y)-4-(3,4-methylenedioxybenzylamino)-6-trifluoro-

methylthieno[2,3-d]pyrimidine;

30
with 4-chloro-2-(pyrazin-2-yl)-6-methyithieno{2,3-d]pyrimidine gives
2-(pyrazin-2-yh)-4-(3,4-methylenedioxybenzylamino)-6-methylthieno-
[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyrazin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives



gives 30 2-(pyridi n-3-yl)-4-(3, 4-net hyl enedi oxybenzyl am no)-5-ch | oro-6-
methylth ieno[2, 3-d]pyrimid ine; with

4-chl oro-2- ridin-3-yl)-6-nitrothieno[2,3-d]pyrimdi ' -(pyridi

n- 3-yl )-ﬁ?é@é’ﬁ%@?hyl enedi oxybenzyl am no)-6-nitrothi gﬁ%ﬁh¥ﬁyﬁ4;01%5§1

[2,3-d] pyrimdine; 35 with -106 -

4-chl oro-2-(pyridin-3-yl)-5,6-di nethylthieno[ 2, 3-d] pyri mdine gives WD

20051 047292 PCT/ EP2004/ 011551 -104 2-(pyridi n-3-y 1)-4-(3, 4-met by | enedi

%ylignw_z%/lham ! né)-{p_)ySrézi%:fl—lyl)EF—%&Qyméthyfemeld?o%b[e%’zylgfn?ncl)gg-rrﬁetﬂ]ylkhigné-n e C5
4-chl oro- 2- (pyri@iaBayikniaRat ri f 1 uor onet hyl t hi eno[ 2, 3-d] pyri m di ne gi ves
2-(pyrid in- 3-yl[§)3-12]-%(ygl,mqi-ﬁﬁét hyl enedi oxybenzyl am no)-6-trifl uoronethyl -
t hieno[2, 3-d]pyrimdine;, with

4-chl oro-2- (i soxazol -5-yl)-6-nethyl thieno[ 2, 3-d] Ri/ri m di ne gives

2- (i soxazol -¥ithyAychioros2-(pyragimeybne 8 GRyeEalydrod ii-baey tueralRyd-ahi eno-

[ 2, 3-d] pyri m, di Do i

4- chl or o- 2- Eﬁ@@@?&na%@.% )- 5-met hyl t hi eno( 2, 3-d] pyri m di ne gi ves

2- (i soxazol - 5-yl2] Br-24 e hulmergichediagbehz Agring)-5 8- 7Biteykt h i eno -
[2, 3-d]pyrimdi nxei?ﬁ\?m'ﬁt h .X-)chforo- 2- (i soxazol - 5-?I )Ig@)é 7,8-tetrahydro-[1
] - benzyl t hi eno[ 2nairaj[1]-benzythiancf? Bed]lgyrimidine;

2- (i soxazol -5-yl)-4-(3, 4- net hyl enedi oxybenzyi am no)- 5,6, 7,8-tetra-
hydro-{ ] -benzyithieno[2, 3-d]pyrimdine; 25 30 with

4-chl of'0- 2- (WP ¥adRbro2 Y byrazirf2 §Y\Ch BRY/MSHEPRENAARING[ S 3H | Byrimibise ne  gi ves
gives
C

2-(pyrazin-2-yl}-4-(3,4-methylenedioxybenzylamino)-5,6-cyclopen-
tenothieno[2, 3-d]pyrimidine;

15
with 4-chloro-2-{pyrazin-2-yl)-5,6-cycloheptenothieno[2,3-d}pyrimidine
gives
2-(pyrazin-2-yl}-4-(3,4-methylenedioxybenzylamino)-5 6-cyclchep-
20 tenothieno[2,3-d)pyrimidine;
with 4-chioro-2-(pyrazin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-methylenedioxybenzylamino)-6-ethyithieno-
c 25 [2,3-d]pyrimidine;
with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno{2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-methyienedioxybenzylamino)-6-chlorothieno-
2,3-d]pyrimidine;
30 [2,3-d]py
with 4-chloro-2-{pyrazin-2-yl)-5-chloro-6-methyithieno[2, 3-d]pyrimidine
gives
2-(pyrazin-2-yl)-4-(3,4-methylenedioxybenzylamino)-5-chloro-6-
35

methykthieno[2, 3-d]pyrimidine;



2- (i soxazol -5-yl)-4-(3, 4-nmethylened foxybenzyl am no)-5, 6-cycl open-
tenothieno[2, 3-d]pyrimdine;, with
0 -

]
4-chl oro-2-(isoxazol -5-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d WI n gi ves
2- (1 soxaz¥ fzgqsgprr)'zpi_(& 4- et hyl ened i1 oxybenzyl am i no) %‘%’E ‘rglrjrg?)l-
t enot hi eno[ 2, 3-d]pyrimidine; 35 with-107 -

4-chl oro-2- (i soxazol -5-yl)-6-ethylthieno[ 2, 3-d] pyri mdine gives WO
20051047292 PCTI EP20041011551 - 105 2-(i soxazo I-5-y 1) -4-(3, 4-ma th

1o 0S8 L BlBrele ofhai 2% rifotflehoth atatByrim RS el 3 Py i m di ne:
- ohl Tl e . : ] L :

2- ?i 58;220i (ESS@@r gm y%-}gg-?lyké%ng%&!)xyEe@?ﬁg%ﬂéﬁg@%@gﬁr‘%wgﬁfeno-

[ 2, 3-d] pyri m di r{2,3-diptyimidine;

4-chl oro- 2- (i soxazoi -5-yl)-5-chl oro-6-net hyl t hi eno[ 2, 3-d] pyri m dine gives
2-(iso§azo | -5-yi)-4-(3, 4-net by len edi oxybenzy | a mi no)-5-ch T

oro-6-"meth e - L & Al e i b E -

o oni oro- 2. (VUS4EHiroc2 fosreRito P ar st iienolz 3 urimicige aies

2- (i soxazol - 5- yl13{gyragin-Z-ylyed-(& hanethyRncragendpaiiiio -8 60dikiedhyfl- | eno-
[2,3-d]pyrimdine; with

4- chl or 0- 2- (i soxhiesiofZ3yd]pydmatiae;met hyl t hi eno[ 2, 3-d] pyri nmi di ne gi ves

2- (i soxazoi-5-yl)-4-(3, 4-net hyl ened i oxybenzyfamino)-5, 6-d inethyl-

t hi enojli(i, 3-d]pyrimdine; with

4- chl ot'o- 2- (§ 5 bl : ' oSy i CH I ves
2. (1 soxazol - LY e oros2 DYty MO RERE SRR Re L s ©

c 2-(pyrazin-2-yl)-4-(3,4-methylenedioxybenzylamino)-6-trifiucro-

methylthienc[2,3-d]pyrimidine.

15 with 4-chloro-2-(pyridin-2-y1)-6-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-methylenedioxybenzylamino)-6-methyithieno-
[2,3-d]pyrimidine;

20 with 4-chloro-2-(pyridin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yi)-4-(3,4-methylenadioxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;

C’ 25 with 4-chioro-2-(pyridin-2-yl)-5,6,7 8-tetrahydro-[1]-benzylthieno[2,3-d]pyri-

midine gives
2-(pyridin-2-yi)-4-(3,4-methylenedioxybenzylamino)-5,6,7,8-tetra-
hydro-[1]-benzylthienof2,3-d]pyrimidine;

30

with 4-chloro-2-(pyridin-2-yl)-5,6-cyclopentenothieno[2,3-d]pyrimidine

gives
2-(pyridin-2-yi)-4-(3,4-methylenedioxybenzylamino)-5,6-cyclopen-

tenothieno[2,3-d]pyrimidine;
35



met hyl t hi eno[ 2, 3-d]pyrimdine; 30 35 with
4-chl oro- 2- (pyrazin-2-yl)-6-nmethyithieno(2, 3-d] pyrimdine gives

2- (pyr azi (3, 4- met hyl enedi oxybenzyl ami no) - 6-
2. 5] pyr Pt e kGBS

4- chi or o- 2- (pyrazi n-2-yi)-5-net hyl t hiehé8 2, 3- d] pyr| m di ne gives WO
2005/ 047292 PCT/ EP20041011551 -106 2-(pyrazi 2-yl)-4-(3,
4- et hyl enedi oxybenzyi am nc) - 5- met hyl t h| eno - [2 3-d] pyr| mdine; 5 10 with

4- chl 2- 2- 2, 3-d

y(r:| mocrjlone é%?e?i"é‘r"? &}r('éé!rfhd 8’2373"?‘55 E%C %Mﬁ%@?ﬁ? Iﬁ%ﬁé\% no) - ]
7,8-tetra- gé®-[1 ]-benzylthieno[?2, 3-d] pyri mdine; with

4- chl oro- 2- (pyr azi n-2-yl ) -5, 6- cycl opent enot hi eno[ 2, 3-d] pyri m di ne gi ves

2- (pyrazin-2-yl )2—@p;(r[31irzﬂr-2ny§)-l4y(Be4°rBrEthyjmymzioxyﬂammylalnmo&&ﬁ-cydbbpp-n-

t enot hi eno[ 2, 3- d]‘l&ﬂ(@é mg i th

4-chl og o- 2- (pyral? AALY.35 ]G’yewﬁﬁept enot hi eno[ 2, 3-d] pyrim dine gives
2-(pyrazi n-2-yl)-4-(3, 4-nmethylenedi oxybenzyl am no)-5, 6-cycl ohep- 20
tenot hi eno[ 2, 3-d] pyrimdine; C 25 30 35 with

4- chl or o- 2- (witts dzdHlord-F(pyridiniyl)-Bhétpithiend X3 pipyrimidineeggeses  2- (pyr azi
n-2-yl)-4-(3, 4-nmet hyl enedi oxybenzyl am i no)-6-ethylthi eno-
[ 2, 3-d] pyri nmi di n&{pyridimr2-yl)-4-(3,4-methylenedioxybenzylamino)-6-ethylthieno-

4ch|or02 r chl or ot hi eno( 2, 3-d rimdine e
(py ﬁﬁfﬁﬁ’ﬂ@?ﬂg{? i eno( ] pyrinidine gives

2- (pyr%l n- hyl ened i oxybenzyl am i no)-6-chloroth ieno-

with 4-chloro-2-(pyridin-2-yl}-6-chlorothieno[2, 3-djpyrimidine gives
c 2-(pyridin-2-yl)-4-(3,4-methylenedioxybenzylamino)-6-chiorothieno-
[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-2-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(3,4-methylenedioxybenzylamino)-5-chloro-6-
20 methylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)}-6-nitrothieno]2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-methylenedioxybenzylamino)-6-nitrothieno-
c 25 [2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-5 6-dimethylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-methylenedioxybenzylamino)-5,6-dimethyl-
30 thieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-yl)-6-trifluoromethyithieno[2,3-d]pyrimidine gives
2-(pyridin-2-y1)-4-{3,4-methylenedioxybenzylamino)-6-trifluoromethyl-
thieno[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyridin-4-yl)-6-methylthieno[2,3-d]pyrimidine gives



[2,3-d]pyrImdine; with

4-chl oro- 2- (pyrazi n-2-yl)-5-chl oro-6-nethyl thieno[ 2, 3-d] pyri mdine gives
2- (pyrazin-2-yl)-4-(3, 4-nethylenedi oxybenzyl am no)-5-chl oro-6-

net hyl t hiygg9hekmare] pyri nidi ne; WO 2005/ 047292 PCT/ EL' 2004 kplobabiissr 107 with
4-chl or o- 2- ?pyr azin-2-yl)-6-nitrothi en%é, 3-d] pyri mdine gives
2-(pyrazin-2-yl)-4-(3, 4-nethyl enedi oxybéfnzylamino)-6-nitroth ieno -
[2,3-d] pyrimidine; C5 10 15 20 25 30 35 with

4-chl oro- 2- (pyrazin-2-yl)-5, 6-di met hyl t hi eno[ 2, 3-d] pyri m di ne gi ves
2-(pyrazin-2-yl )gd- (3 4 ! £ [ i . j Wyl -
thienol 2. 3-dl pi?2 f%frfaéﬁs eyf]?-&ﬂéhfﬁ%qhy@ﬁé&%%éﬂ%érﬂ%}% mBt i

4-chl or o- 2- (pyr g2iRdpyyimidipet ri f | uor onet hyl t hi eno[ 2, 3-d] pyri m di ne gives
2- (pyrazin-2-yl 6[)4%7 4-methy len ed ioxybe nzy lami n 0)-6-trifi uo ro
methy Ith i en o[2, 3-d] py ri mi di ne. with

4-chl oro-2- (pw i,din-2-y) -6 It hi ~dLpyir.i nl eli. ives

2- (pyrgdin- Z‘B% f"‘%ﬁ?é' %’@%@ﬂgﬁéﬂi’g’l_ @?@@%ﬁ%ﬂ%ﬂh‘%y%ﬁ@%ﬁ% i eno-
[2,3-d] pyrimdi _”}_E_'(pyﬁdiﬁ'-4-yl)5-4-(3 4-methylenedioxybenzylamino)-5-methylthieno- o
4-chl or o- 2- (pyri din-2-yl)~-5-net hyl t hi eno[ 2?(%- d] pyri m di ne gi'ves 2-(pyridi
n-2-yl) - 4-( 3, 4- n@thd]pynieddiney benzyl am i no)-5-net byl th i eno-
[2,3-d]pyrimdine; with

4-chl oro-2-(pyridin-2-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[ 2, 3-d] pyri -

i : . e R ) ) 7
B tetrag hydvat PROR RIS 5 T I AR RO RHIABIZ Sy
midine gives
2-(pyridin-4-y1)-4-(3,4-methylenedioxybenzylamino)-5,6,7 8-tetra-

c hydro-[1]-benzylthieno[2,3-d]pyrimidine, m.p. 185°;

13 with 4-chloro-2-(pyridin-4-yl)-5,6-cyclopentenothienof2, 3-d]pyrimidine
gives
2-(pyridin-4-y1)-4-(3,4-methylenedioxybenzylamino)-5,6-cyciopen-
tenothieno[2,3-d]pyrimidine;

20
with 4-chloro-2-(pyridin-4-y1}-5,6-cycioheptenothieno[2, 3-dlpyrimidine
gives
2-(pyridin-4-yl}-4-(3,4-methylenedioxybenzylamino)-5,6-cyciochep-
C 25 tenothieno[2, 3-d]pyrimidine;
with 4-chioro-2-(pyridin-4-yl)-6-ethyithieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yi)}-4-(3,4-methylenedioxybenzylamino)-&-ethylthieno-
2,3-d]pyrimidine;
10 [ Ipy

with 4-chloro-2-(pyridin-4-yl)-6-chiorothieno[2,3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-methylenedioxybenzylamino)-6-chlorothieno-

[2,3-d]pyrimidine;
35



Wi th 4-chloro-2-(pyridin-2-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyridin-2-yl)-4-(3, 4-methyl enedi oxybenzyl am no)-5, 6-cyclopen- ten

oth ien i ri md ine; WD 20051047292 PCT/ EP200 -108 5 10
with 4- c%@ﬁﬁsﬁ(ﬁ%g’éri di n-2-yl) -5, 6-cycl ohept enot hi eno [éég’kﬁ?‘%’%’#’%}g. ne
gives 2-(pyridin-2-yl)-4-(3, 4-nmethyled@-i oxybenzyl amino)-5, 6-cyclohep-
tenothieno[2, 3-d]pyrimdine;, with

4-chl oro-2-(pyridin-2-yl)-6-ethylthieno[ 2, 3-d] pyri m di ne gives

L wlin Aghlto 2-Pynain A Y5 Cnlor 8B REYABnaL2 3 By idine "0 L2
4- chl or o- 2- (QMP di n-2-yl)-6-chl orot hi eno[ 2, 3-d] pyri m di ne gi ves

2- (pyridin-2%y ?-4-(3, 4- et hyl enedi oxybenzyl am no) - 6- chl or ot hi eno-

[ 2, 3-d] pyri m di n2s(pyridinid-il}-4-(3,4-methylenedioxybenzylamino)-5-chloro-6-

4-chl oro-2-(pyridin-2-yl)-5-chl oro-6-nethylthieno[2, 3-d] pyri mdine gives
2- ( pyritsdi n- 2- yI ) ngthyithienal? @ydlewedidiRgbenzy| ani no) - 5- chl or o- 6- 20

met hyl thi eno[ 2, 3-d] pyrimdine; 25 30 35 with

4-chl oro-2-(pyridin-2-yl)-6-nitrothieno[2,3-d]pyrimdine gives

2- (pyri di n- 2with 4-dnhloro-24pyRdind-gnsihpothienaid, a]p\eimitind givekhi eno-
[2,3-d]pyrimdine;, with ] . ) _

4- chl or o- 2- ( pyr i Zi(pyrdipid-yB-46(Zid-methylenetioxybenzdammo)Gridiotiiegoves

2-(pyridin-2-y 1)-4-(3,.4-methy | enedi oxyben zy lami no)-5, 6-di nethy |
- th |§§ o [2, 3M%FARITANE | ne: with
4-chl orv-2-(pyridin-2-yl)-6-trifluoromethyithieno[?2, 3-d] pyri mdine gives

2-(pyridin-2-yl)-4-(3, 4-nethy len edi oxybenzy lami no)-6-trifl uorometh
- with 4-chloro-2-(pyridin-4-y1}-5,6-dimethylthieno[2, 3-d]pyrimidine gives

2-(pyridin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-dimethyl-
thieno[2,3-dipyrimidine;
15
with 4-chloro-2-(pyridin-4-yl)-6-trifluoromethylthienc[2,3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-methylenedioxybenzylamino)-6-trifluoromethyi-
thieno[2, 3-d]pyrimidine.
20
Analogous reaction of 3-chloro-4-methoxybenzylamine

with 4-chloro-2-{pyridin-3-yl)-6-methyithieno[2, 3-d]pyrimidine gives
c 25 2-(pyridin-3-yl)-4-(3-chioro-4-methoxybenzylamino)-6-methylthieno-
[2,3-d]pyrimidine:;

with 4-chloro-2-(pyridin-3-yl)-5-methylthieno{2,3-d]pyrimidine gives
2-(pyridin-3-y!)-4-(3-chloro-4-methoxybenzylamino)-5-methylthieno-

30
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-y1}-5,6,7,8-tetrahydro-{1]-benzylthieno[2, 3-d]pyri-

midine gives
2-{pyridin-3-yl}-4-(3-chloro4-methoxybenzylamino)-5,6,7,8-tetra-
hydro-{1]-benzyithieno[2,3-d]pyrimidine;

35



thieno[2, 3-d]pyri mdi ne; with

4-chl oro-2-(pyridin-4-yl)-6-nmethylthieno[ 2, 3-d] pyri mdine gives WO

2005/ 047292 P P2004/ 011551 -109 2-(pyrid in-4-yl)-4-

4- et hyl eWé&P%%é’%zyl ani no)-6-methylth ieno - [2,3-d] B@f’?ﬁ?‘ﬁi"ﬂb‘?ﬁe 5 10 15
with 4-chloro-2-(pyridin-4-yl)-5-nmethyftthi-eno[ 2, 3-d] pyri m di ne gives
2-(pyridin-4-yl)-4-(3, 4-nethyl enedi oxybenzyl am no)-5-nethylthieno -
[2,3-d]pyrimdine; with

4-chl oro-2-(pyridin-4-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[ 2, 3-d] pyri -

m di ne gives 2-(pyridi n-4-yl)-4-(3, 4-nethyl enedi oxybenzylami no)-5, 6, 7,

4-chl or o- 2. (WP HRERES TP ATp2RghS Sk B BrtBno R i " i e

2-(pyridi n-divigs) - 4- (3, 4- met hyl enedi oxybenzyl am no)-5, 6-cyclopen- tenot h
i eno[2, 3-d] pyri mi di ne;, 2025 30 with
4- chl 050- 2- ( pyr i Zn{pyridin:3-yi5-deSegpthdgnethoxybenmyianaoiofcyaiogene gi ves

di

2- (pyr n-4-yl)-4-(3, 4.nethyl enedi oxybenzyl am no)-5, 6-cycl ohep-
t enot hi eno[ 2, 3-E&B ?ﬁ??p%ﬂmﬁﬁ'ﬂﬁ'
4-chioro-2-(pyridin-4-yl)-6-ethylthieno[2,3-d]pyrimdine gives

2-(pyridin-4-yl)-4-(3, 4- met hyl enedi oxybenzyl am i no)-6-ethylth ieno-

[ 2, 3-d] pyr i nwith@echlord-B-(pyridin-3-yl)-5,6-cycicheptenothieno[2,3-d]pyrimidine

4-chl oro-2-(pyridin-4-yl)-6-chlorothieno[2, 3-d] pyri mdine gives 2-(pyridi

n-4-yl)-4- ( 39¥eket hyl enedi oxybenzyl am i no)-6-ch | orothi eno-

[2,3-dIByri m di NS oyridi -
“{pyridin-3-yl)-4-(3-chioro-4-methoxybenzylamino)-5,6-cyclohep-

C tenothieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-6-ethylthieno[2,3-d]pyrimidine gives
15 2-(pyridin-3-yl)-4-{3-chloro-4-methoxybenzylamino)-6-ethylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yi)-6-chlorothieno[2,3-d]pyrimidine gives
20 2-{pyridin-3-yl)-4-(3-chloro-4-methoxybenzylamino)}-6-chlorothieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine

C 25 gives
2-(pyridin-3-yl)-4-(3-chioro-4-methoxybenzylamino)-5-chioro-6-

methylthieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine gives

30
2-(pyridin-3-yl)-4-(3-chloro-4-methoxybenzylamino)-6-nitrothieno-
[2,3-dlpyrimidine;
with 4-chloro-2-(pyridin-3-yl)-5,6-dimethylthienof2, 3-d]pyrimidine gives
35

2-(pyridin-3-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-dimethyl-
thieno[2,3-d]pyrimidine;



35 WD 2005/ 047292 PCT/ EP2004/011551 - 110 wth
4-chl oro-2-(pyridin-4-yl)-5-chloro-6-methylthieno[ 2, 3-d] pyrim dine gives 5

2- (pyridi_n-4- 4- (3, 4- met hyl enedi oxybenzyl am no)-5-¢hl oro-6- nethylth
i enof 2, -8]25?}%/‘14)7%?% i ne: with PCT/EP2004/011551

4-chloro-2-(pyridin-4-yl)-6-nitrothi endfl2-3-d] pyri mdine gives 2-(pyridi
n-4-yl)-4-(3, 4-nethyl enedi oxybenzyl am no)-6-nitrothieno-
[2,3-d]pyrimdine; 10 C 15 with

4-chl oro-2-(pyridin-4-yl)-5,6-di met hyl t hi eno[ 2, 3-d] pyri m di ne gives
2-(pyrid in-4-yl)-4-(3, 4-nmethyl enedi oxybenzyl am i no)-5, 6-di net hyl -

o chl ot o, 2"7 MR- pyibr) s uerome i tbieneiR 3P RS BES i ves
2- (pyridin-4-yl )2—‘ép)(rﬁjln% -@lﬁl@ﬁb-ﬂ%&%ﬂ?ﬂémlarﬁﬁb)@ ~friflubtordetrgiet hyl -

thieno[2, 3-d]pyrimdine.” 20 Anal ogous reaction of

3-chl 01[50 4- et hothyeral2 prdipyrieidings 30 35 with

4-chl or¥o- 2- (pyri di n-3-yl)-6-net hylthieno[2, 3-d] pyri mdine gives 2-(pyrid
i n-3-yl)-4-(3-chl oro-4-net hoxybenzyl am no)-6-nethylth i eno-

[ 2, 3-d] pyri 5. ~ ; . ;

A-cil of b 2- ( Mn PRenIBts 2 (soxazol Sy e methisnof? 3 dieyriidine gives
2- (pyr i di n- 3-yl ) 24isbRazdi-G=pl)ot-(B-oRivrmdyhetioxy bemzyiamirio) s triegthytithiersmo-
[2,3-d] pyrimding;, wth

4- chl or o- 2- (pyrlﬁgl-:f'rdipﬁmid?a"% 7, 8- tetrahydro [ 1] - benzyl t hi eno[ 2, 3-d] pyri -
m di ne'gi ves 2-(pyridi n-3-y |)-4-(3-ch oro-4-nmeth oxy be nzyl a min
0)-5, 6, 7, 8-tetra-

with 4-chloro-2-(isoxazol-5-yl)-5-methyithieno[2,3-d]pyrimidine gives
c 2-(isoxazol-5-yl)-4-(3-chloro-4-methoxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;
15
with 4-chloro-2-(isoxazol-5-y1}-5,6,7,8-tetrahydro-[1]-benzyithieno[2,3-d]-
pyrimidine gives
2-{isoxazol-5-y1)}-4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetra-
20 hydro{1]-benzylthieno[2,3-d]pyrimidine;

with 4-chloro-2-{isoxazol-5-yi)-5,6-cyclopentenothieno[2,3-djpyrimidine
gives
c o5 2-(isoxazol-5-y)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopen-
tenothieno{2,3-d]pyrimidine;

with 4-chloro-2-{isoxazoi-5-yl)-5,6-cycloheptencthieno[2,3-d]pyrimidine
30 gives
2-(isoxazol-5-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohep-

tenothieno(2,3-d]pyrimidine,;

with 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno[2,3-d]pyrimidine gives

35 2-(isoxazol-5-yl}-4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-

[2,3-d]pyrimidine,



hydro- (1 1-benzylthieno[2, 3-d] pyri mdine; W 20051049292 PCT/ EP2004/ 011551
- 111 5 with

4- chl or o-2- r|d|n3yl) 5, 6-cycl opent enot hi eno[ 2, 3-d] pyrini di ne i ves

2- (pyridi¥ F?(ZBBI YM4j293- (3-ch | or o- 4- net hoxybenzyl ami  no) - 5% @quﬂﬂb‘ﬁgg
tenot hieno[2, 3-d]pyrimdine; with - 113 -

4-chl oro-2-(pyridin-3-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives 10
15 20 25 30 35 2-(pyrid i n-3-yl)-4-(3-ch | ord-4-nmet hoxybenzyl am no)-5,

6- cycl ohep - tenothieno[2,3-d]pyrimdine; wth
4-chloro-2-(pyridin-3-yl)-6-ethylthieno[2, 3-d] pyrimdine gives 2-(pyrid

3-yl)-4- (\ﬁ éﬁ Qll 8{18rq %TE‘OQ%&?&%% éﬁ‘o}&ﬂ en%{f B%l)&ﬁﬁn?diﬂe gives

3-d] pyri m di ne;
hl or o- 2- (pyrlzh(isoiéazﬁl)s ﬁnmhdsnembm-anﬁéﬁm&yldérwarmr@)imcmbmﬁaeaoépy rid

I
3-y 1)-4-(3-ch oro -4-meth oxy be nz no)-6-cht o Toth i
0- 52 3-d] pyr[Qrﬁ-dipwlmlwrleh

| oro-2-(pyridin-3-yl)-5-chl oro-6-nethylthieno[2, 3-d] pyri mdine gives

n-
2

yrid in-3-yl)-4-(3-chl oro-4-net hoxybenzyl amino)-5-chloro-6- nethylth

eno[ 2, 3-d] vﬁ}fﬁ'4'33:hlgrd-ﬂf(|so‘ﬁ’a£6'l -5-yl)- 5-chIoroﬁ-methglthleno([ﬁ,géd]gyrlmldme

o
n-
n
ch

(p

n

chl oro-2-(pyridin-3 -y )-6-nitrothieno rem ves (pyrid
h

p

[

yl )-4-g®eshl or o- 4- net hoxybenzyl am no)-6-nitroth ieno-

[
[
4-
[
e
4-
2-
[
4-
i n-3-
[ 2, 3-

d di
o162 (pyr Pﬁacwﬁ“samlys-sl)ﬁc G ST TP ) SR B v
ritQin-3-yl ). B(J'(ﬁih@?'lo‘fﬁ 4 dpPRingRybenzyl amino)-5, 6-di methyl- thi

4- chl
2-(py
eno[ 2, 3- d]pyr|m|

C

I he,

with 4-chloro-2-(isoxazol-5-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3-chloro-4-methoxybenzylamino)-8-nitrothieno-
15 [2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-y1)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-dimethyl-
20 thienof2,3-d]pyrimidine;

with 4-chioro-2-(isoxazol-5-yl)-6-trifluoromethylthieno[2,3-d]pyrimidine
gives
C 25 2-(isoxazol-5-yl)-4-(3-chloro-4-methoxybenzylamino)-6-trifluoro-
methylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-methylthieno[2,3-d])pyrimidine gives
2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-

30
[2,3-d]pyrimidine;
with 4-chloro-2-(pyrazin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzytamino)-5-methylthieno-
35

[2,3-d]pyrimidine;



WO 2005/ 047292 PCT/ EP2004/ 011551 -112 5 with 4-ch

| oro-2-(pyridin-3-yl)-6-trif |uoromethylthieno[2,3- d] pyri md ine gives
2- (pyridip:3- (3-chl or o- 4- met hoxybenzyl am i no)-6-tpj r hyl

t hi eno[ 2‘99:58#)@77%%%1 dine; with {’H"JEP%“BHQI
4-chl or o- 2- (i soxazol - 5-yl ) -6-net hyl t ht &hF2, 3-d] pyri midine gives

2- (i soxazol -5-yl)-4-(3-chl or o- 4- net hoxybenzyl amino)-6-nethylth ieno -
[2,3-d]pyrimdine; 10 C 15 20 with

4ch|or02(| yl d] Y

2- (i soxazol - %! Q?Iéﬁ r(CBZéHgfr@,zmqﬁ—_y%bhh} ggﬁ%ﬁéwrgrﬁWhﬁvg ‘?{gﬁ-ﬁf‘. eno -

[ 2, 3-d] pyrlnb)q,trg Bg4-chl or o- 2- (i soxazol -5-yl)-5,6,7,8-tetrahydro-[1

] - benzyl t hi eno g]é/\? - pyrlmdl ne gives 2-(isoxazol -5- yI) 4-(3-ch

| or o- 4- net hoxybe‘h{mhamn-ﬁ-q})—&((ﬁ-phhro&n-n'ethcaeybbplzlyiaﬁ{ﬁo) -5,6,7 8-tetra-

1- benzyl t hi eno[ 2, Ei/rl m di ne;

4-chl ogo- 2- (i SOXMP[ pﬂj‘z)ﬁth!ﬁﬁﬂlglwwﬁ\'ﬂjﬂﬁﬂ eno[ 2, 3-d] pyrimdine gives C
25 30 35 2-(isoxazol-5-yi)-4-(3-chl oro-4-nmethoxybenzyl am no)-5, 6-cycl open-
te nothi eno[2, 3-d] pyr i mi di ne; with

4-chl or o- 2- (wﬁﬁnacaﬂbnﬁz;(mrailrﬁzwseh@@wt&nanw@%]gyﬁmmiﬂene gi ves
2- (i soxazol -5-yl)-4-(3-chl oro- 4-nmet hoxybenzyl am no) - cycl ohep-

t enot hi eno[ 2gives d] pyr| m d| ne W th

3. f?'sg%é'zé oy Byadine M R R bR PSS BekdRen-eno-

[ 2, 3-d'Pyri m di ngnathieno[2,3-d]pyrimidine;
C with 4-chloro-2-(pyrazin-2-yl)-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives
15 2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohep-

tenothienof2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
20 2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
25 2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzytamino)-6-chlorcthieno-

[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine

gives
30
2-{pyrazin-2-yi)-4-(3-chloro-4-methoxybenzylamino}-5-chioro-6-
methylthieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyrazin-2-yl)-8-nitrothienol2,3-d]pyrimidine gives
35

2-(pyrazin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-6-nitrothieno-
[2,3-d]pyrimidine;



WD 20051047292 PCT/ EP2004/ 011551 -113 Cwith
4-chl oro- 2- (i soxazol -5-yl)-6-trifluoronmethylthieno[2, 3-d]pyrimdine gives

25 2-(1sqxazol -5-yl)-4-(3-chl oro-4-nmet hoxybenzyl am no) - 6-t |
met hylthl‘gﬁ ,’"“%%&] pyrimdine; 5 10 15 with Bct/bloodff st

4- chl or o- 2- (i soxazol - 5-yl)-6-chl or ot hi h9[2, 3-d] pyri mi di ne gives

2- (i soxazol -5-yl)-4-(3-chl or o- 4- met hoxybenzyl am no) - 6-ch | or ot hi eno-
[2,3-d]pyrimdine; with

4-chl oro- 2- (i soxazol -5-yl)-5-chl oro-6-nmet hyl t hi eno[ 2, 3-d] pyri m dine gives
2- (i soxazol -5-yl)-4-(3-chl oro-4- net hoxybenzyl am i no)-5-chl oro-6- nethylth

i eno[2, 3-d | WP _

4- chl[oro 2- I(QEF&QQ&Z@?M%%P%?}] n?tsﬁ)o?k?l-%qu] e[tlayI?I%T%3ﬁlpgnmldlnevgeves

2- (i soxazol - 5- y| 2-pyragit-2yl - d-chlore4-methydgbenzgaminoled, 6edimettylot h i e no-
[2,3-d] pyrimdine;, wt

th 4
hl or o- 2- (i soxazoﬁ“@%@)?’ @PBUG‘l'qu@shyl thi eno[ 2, 3-d] pyri m di ne gives
2- (i soxazol -5-yl)-4-(3-chl oro- 4- net hoxybenzyl amino)-5, 6-d inethyl- 20
thieno[ 2,3-d]pyrimdine; 30 35 with

4- chl or o- 2- (Wlthalzd;l'ﬂoﬂ:r-zl(F @Wﬂtwj-sllnmr&b&e?hﬁirﬁéﬁtb[mﬂd]ﬁrlﬁ'hdlﬁé gives
2- (pyrazin-2-yl)-4-(3-chl oro-4-nmet hoxybenzyl am no)-6 net hyl t hi eno-

[2,3-d] pyrimdi né\-(py\nazirn-2—yl)-4 (3-chloro methoxybenzylam|no)—6-tr|fluoro-
5oy 1) 4 (BEUNRIRBIPURDG be o v 1 o i n )5 et nyl ih 16 o
[ 2, 3- d] yrimdine; WO 20051047292 PCT/ EP2004/ 011551 -114 5
with 4-chioro-2-(pyridin-2-yl)-6-methylthieno[2, 3-d]pyrimidine gives
c: 2-(pyridin-2-yl)-4-(3-chicro-4-methoxybenzylamino)-6-methylthienc-
[2,3-d)pyrimidine;
15
with 4-chloro-2-(pyridin-2-yl)-5-methyithieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yt)-4-(3-chloro-4-methoxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;
20
with 4-chloro-2-(pyridin-2-yi)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]pyri-
midine gives
2-{pyridin-2-yl)-4-(3-chloroc-4-methoxybenzylamino)-5,6,7,8-tetra-
c 25 hydro-[1}-benzylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-5,6-cyclopentencthieno{2,3-d]pyrimidine
gives
2-{pyridin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopen-

30
tenothieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-5,6-cycloheptenothienc|2,3-d]pyrimidine
gives
35 2-(pyridin-2-yi)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclohep-

tenothieno[2,3-dlpyrimidine;



10 C 15 with 4-chloro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1

] -benzyl thieno[2,3-d ]- pyrimdine gives 2-(pyrazi n-2-yl)-4-(3-ch
t oro- 4- net hoxybenzyl amino)-5, 6, 7, 8-tetra- hydro-[1

1- benzyl tXPEABY224] pyri mi dine; with PCT/EP2004/011551
4-chl or o- 2- (pyrazi n-2-yl ) -5, 6-cycl opentlé@et hi eno[ 2, 3-d] pyri m dine gives
2- (pyrazin-2-yl)-4-(3-ch)oro-4-net hoxybenzyl am no) -5, 6-cycl open-

tenot hieno[ 2, 3-d]pyrimdine; with

4-chl oro- 2- (pyrazi n-2-yl) -5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives
2- (pyrazin-2-yl)-4-(3-chl or o- 4- met hoxybenzyl am i no)-5, 6-cycl ohep-

t enot hi eno[ 2,340 80 G iR 65 M : s g :

4- chl or o- 2- (Z%lgtﬁggﬁl'rﬂg@ g}(ﬁ’ﬁéd'ﬂte%wﬁ.&é’xg "Zen g%?ﬁg?ﬁ@ Eﬂ'%eegwgelsves 20

2- (pyr azi n- 2- yl ) 24pyridint2-gh)-d-(B-chiviwasrhethoxy benzytaminodBhgthiylthieno-

[2,3-d] pyrimdine; 25 30 35 with

4- chl ogo- 2- ( pyr dZidrdipyimidige:hi or ot hi eno[ 2, 3-d] pyri ni di ne gives 2-(pyrazi
n-2-ylY-4-(3-chl oro- 4- net hoxybenzyl am i no) - 6-chl orot h i eno-
(2,3-d]pyrimdine; with

4- chl or 0- 2- (iR ﬂzémo%-ﬁl(%wgr@diﬁ@-?!)%—éhlﬁﬁithbénb[?,sfmbﬁnirﬁrcﬁlﬂl@ Weggl di ne  gi ves
2-(pyra z i n -2-yl) -4-(3-ch t“0 ro-4-nmethoxybenzyl am no)-5-ch | o ro-6-
met hy 1th i en o[ 2(p@idihiryl)-dai3-chlorcrdanethioxypbenzylamino)-6-chlorothieno-

4-chl oro-2-(pyrazi.n-2-vl).-6-nitrothieno[?2, 3-d] pyrimdi ne gives
2- (pyrazin-2-yl flﬁfifm%!ﬁ'em 4- met hoxybenzylami no)-6-n itroth ieno-
[2,3-d]Byrimi di ne; WD 2005/ 047292 PCT/ EP2004/ 011551 - 115 5

C

with 4-chloro-2-(pyridin-2-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-5-chloro-6-
13 methylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-6-nitrothieno-
20 [2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl}-5,6-dimethylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-dimethyl-
C 25 thieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-y!)-6-triflucromethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-y|)-4-(3-chioro-4-methoxybenzylamino)-&-trifluoromethyl-

thieno[2,3-d]pyrimidine.
30
with 4-chloro-2-{pyridin-4-yl)-6-methylthieno[2,3-d])pyrimidine gives
2-(pyridin-4-yl)-4-(3-chloro-4-methoxybenzylamino)-6-methylthieno-
[2,3-djpyrimidine;
35

with 4-chloro-2-(pyridin-4-yl)-5-methyithienc[2,3-d]pyrimidine gives



wi th 4-chl oro-2-(pyrazin-2-yl)-5,6-dinmethylthieno[2,3-d ]pyrimdine gives
2-(pyrazi n-2-yl)-4-(3-chl oro-4-nmethoxybenzylamino)-5, 6-dinethyl- th

i eno[ 2, dine;, with

4- chl Oro%w;%dgtagh 2-yl)-6-trifluoromethylthieno [2,3-d Pﬁ; PRO0MATRR! gi ves

2- (pyrazi n-2-yl)-4-(3-chl oro-4-met hoxy{bénzyl amino) -6-trifluoro methy I t
hieno[2,3d]pyr|m|d|ne 10 with

4-chl oro-2-(pyridin-2-yl)-6-nethylthieno[2, 3-d] pyri mdine gives 2-(pyrid

2-
e Pt FAR i
2-

[
[2,3-d] pyrim

4-chl oro-2- (pyri@i oet hyl t hi eno[ 2, 3-d] pyri m di ne gives

2- (pyridin-2- yl)l(égl?ﬁjw@oro 4- met hoxybenzyl am no) -5-nethylth i eno-

[2,3-d] pyrimdine; 20 C 25 30 35 with 4-chl oro-2- (pyr|d|n 2- yI) 5,6,7,
8-tetrahydro- 1 -benz Ith| no[ 2, 3-d - m dine ve I n-2-y

') - 0- (8- chl owo -‘FH'@'E% dRyﬂ 4{75{1’)35 @baﬁl‘ﬁﬁtrah?d&?-ltl g%ﬂﬂithieelq[ (?]Hyr'hydro [1
] - benzyl t hi eﬁl%r?' :a&]ipyrl m dine;, with

4- chl or o- 2- (pyn% yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri mi dine gives

2-(pyridin-2-yl )24pﬁrfblﬁm goa(%mbrmwnmxybmymm% Fyg-tetren-

t enot hi eno[ 2, 3- yrimdine;

4-chl or o- 2- (pyrlﬂycﬁ'ﬂﬂi}b?naltﬂ%’wﬂz(ﬁ‘r@}w@ﬁwﬂlﬁﬁeno[2 3-d] pyrimidine gives
2- (pyridin-2-yl)-4-(3-chloro-4-net hoxybenzyl am no)-5, 6-cycl ohep-

t enot hi 8”0[ 2,3-d] pyrimdine; W 2005/047292 PCT/ EP2004/011551 -116 5 10

with 4-chloro-2-(pyridin-4-yi)-5,6-cyclopentencthieno[2,3-d]pyrimidine
gives
C 2-(pyridin-4-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-cyclopen-
tenothieno[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-4-y1)-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives
2-(pyridin-4-yl)-4-{3-chloro-4-methoxybenzylamino)-5,8-cyclohep-
20 tenothienof2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-{pyridin-4-yl)-4-(3-chloro-4-methoxybenzylamino)-6-ethylthieno-
C 25 {2,3-d]pyrimidine;

with 4-chioro-2-(pyridin-4-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3-chioro-4-methoxybenzylamino)-6-chlorothieno-
2,3-d]lpyrimidine;
10 [2,3-d]py
with 4-chloro-2-(pyridin-4-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
2-(pyridin-4-yl)-4-(3-chloro-4-methoxybenzylamino)-5-chioro-6-

35 methylthieno[2, 3-dJpyrimidine;



th 4-chioro-2-(pyridin-2-yl)-6-ethylthi eno[2,3-d] pyrim'di ne gives 2-(pyri
| n- 2 yI) 4- (3-chl oro-4-m et hoxybe nzyl ami n o0)-6-ethylthieno- [2,
1p
hli
) -4- (3 chI or o- 4- met hoxybenzyl anritit )- chloroth ieno- [2,3-d]pyrimdine;

4-chl oro 2-(pyridin-2-yl)-5-chl oro-6-nethylthieno[ 2, 3-d] pyri mdi ne
gives 2-(pyri i n-2-y |)-4-(3-chloro-4-neth oxybenzyl am no)-5-chl oro- 6-

15 nethylth d - With, . o :

4- cmsor)c/) 2- '(ei}ﬁ[ag?rﬁogl 9T(§)Iy'g1d'ﬁ‘l"Fggf%ﬂpé%ﬁ*'?pg[%?';g}wqﬂ"&f%gﬁﬁes 2- (pyri di
2-yl)-4-(3-ch ' j ' i -

[‘2 3y d% oyt I( = gl n%%g%d‘infﬂigig@ﬁmﬁﬁl%%ﬂ%efl‘f&y@eﬁ‘iﬂérﬁiﬁa)@ﬁltrotﬁ’igno

4- chI or 0- 2- (pyri @ 3dPpyimidmes- di met hyl t hi eno[ 2, 3-d] pyri m dine gives 2-(p

yri i n-2 -y |)-4-(3- chloro4rrethoxybenzylamno)-S, 6-d i met hyl- th

i [ 2, 3-d ] pyri mi ne wth 4-

n ?;3;?;%@%%%@3%&& R B S S AR vos

i eno[2, 3-d] pyRipwidinid-pB-4- (@-bﬂﬂoroA—methoxybenzylamlno)56-d|methyl-

4-chloro-2-(pyridin--yl)-6-nmethylthieno[2, 3-d] pyrimdine gives 2-(pyrid
in-4-yl)-4-(3- chﬂ'ﬂﬁ'@ﬂ[i&rﬁbﬁﬂ%@ﬁzyl ani no)-6-nethylth ieno-

[2,3-d] pyrimdine; with
4-chl or,a-2-(pyridin-4-yl)-5-nmethylthieno[2, 3-d] pyri mdine gives WD

2005/ 03@292 ﬁﬁﬁ/ﬁaﬂgﬂﬁ’éf{?*ﬁ&h#}rl)@-?nﬂt.%rérﬁ)éfhyqthiknvg BLd]pgmﬁ'n%nﬁé'gWét 4

met hoxybenzyl am no) - 5- ne hi éno- i ne;
4-chl or o- 2- (pyri 2+(pymdlgzH—yB—‘G(3-¢hi&rm-dtmamybertlzylammﬂ)ﬁﬁtrﬁhloe@m?mﬂ‘ d] pyri -

dine gIves  tieno[2,3-djpyrimidine.

Wi
d
3- yr h

4- or n% rmgig% 2-yl)-6-chl orot hi eno 2, 3-d] pyrimdi ﬁgTﬁp\zloeﬂgml]fs’( pyri di
n-2-yl

C h

15 Analogous reaction of 3,4-dimethoxybenzylamine

with 4-chloro-2-(pyridin-3-yl}-6-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-{3,4-dimethoxybenzylamino)-6-methylthieno[2,3-d]-
20 pyrimidine;

with 4-chloro-2-(pyridin-3-y!}-5-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3 4-dimethoxybenzylamino)-5-methylthieno[2,3-d]-

C 25 pyrimidine;

with 4-chioro-2-{pyridin-3-yl)-5,6,7, 8-tetrahydro-[1]-benzylthieno[2,3-d]pyri-

midine gives
2-(pyridin-3-yl)-4-(3,4-dimethoxybenzylamino}-5,6,7,8-tetrahydro-[1]-
benzylthieno[2,3-dipyrimidine;

30

with 4-chloro-2-{pyridin-3-yl)-5,6-cyclopentencthienof2,3-d]pyrimidine
gives
35 2-(pyridin-3-yl)-4-(3,4-dimethoxybenzylamino)-5,6-cyclopenteno-

thieno[2,3-d]pyrimidine;



2-(pyridin-4-yl)-4-(3-chl oro-4-net hoxybenzyl am no)-5,6, 7, 8-tetra- hydro-[1
] -benzyl t hi eno[ 2, 3-d] pyrimdine; with

4-chl oro-2-( 1.9i.n-4-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] i di ives C
2-(pyri di‘%ﬂ-zﬂ@‘}“?iﬁg- (3- chl or o- 4- met hoxybenzyl am i no) - 5, %*@%‘ﬁ’é@g‘ﬁ‘g

t enot hi eno[ 2, 3-d]pyrimidine; 15 with-119-

4-chl oro-2-(pyridin--yl)-5,6-cycl ohept enot hi eno[ 2, 3-d] pyrim di ne gives
2-(pyrid in-4-yl)-4-(3-chl oro-4-nmet hoxybenzyl am no)-5, 6-cyclohep- 20

tenot hi eno[ 2, 3-d] pyrimdine; C 25 30 with

4-chl oro-2-(pyridin-4-yl)-6-ethylthieno[2,3-d]pyrimdine gives 2-(pyri di

i th ) chi or W EOf BRI ST ORI oDl SRl Y m i ne:

2-(pyrid in-givgb) - 4- (3-chl or o- 4- met hoxybenzyi am no)-6-ch |orothi eno-
[2,3-d] pyrimdi n&; Wit h ) )
4-chl 0g0-2- (pyri (RYTIdioT3-vi-4o (3. Hrdimethexybenzaming)-5.6-cyelofepten®-ne  gi ves
2-(pyrrdin-4-yl)gé: h - 4..mpt hoxybenzyl ami no) - 5-chl oro-6- 35
met hyl t hi eno[ 2, Bmﬁ@%?n#@&ﬁ@'d'% 20051047292 PCT/ EP2004/ 011551 - 118 C 5
10 15 with 4-chloro-2-(pyridin-4-yl)-6-nitrothieno[2,3-d]pyrimdine gives
2-(pyridin-4-yl)-4-(3-chl oro-4-net hoxybenzylami no)-6-n itroth ieno-
[ 2, 3- d] pyr i nwidhfechiara-8-(pyridin-3-yl)-6-ethyithieno[2,3-d]pyrimidine gives
4-chloro-2-(pyri gl dainla 3£ BB bERRH Amihc) ¥ty RhiEndfz 4. afes

10 pyrimidineg;

c with 4-chloro-2-{pyridin-3-yl)-6-chlorothieno[2,3-d]pyrimidine gives
2-(pyridin-3-yl}-4-(3,4-dimethoxybenzylamino)-6-chlorothienc[2,3-d]-
15 pyrimidine,;

with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
20 2-(pyridin-3-yl}-4-(3,4-dimethoxybenzylamino)-5-chioro-6-methyl-
thieno[2,3-d]pyrimidine,;

with 4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
C 25 2-{pyridin-3-yl)-4-(3,4-dimethoxybenzylamino)-6-nitrothieno[2,3-d]-
pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5,6-dimethylthieno[2,3-d])pyrimidine gives
2-(pyridin-3-y1)-4-(3,4-dimethoxybenzylamino)-5,6-dimethylthieno-
[2,3-d]pyrimidine;

30

with 4-chloro-2-(pyridin-3-yl)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives

2-(pyridin-3-yl)-4-(3,4-dimethoxybenzylamino)-6-triflucromethyi-

35 thieno[2,3-d]pyrimidine;



2-(pyridin-4-y | )-4-(3-ch T oro-4-meth oxybe nz yi a mi n 0)-5, 6-di m
eth yl - thieno[2, 3-d]pyrimdine; with

4-chl or o-2- i din-4-yl)-6-trifluoronethylthienol2, 3-d Lm dj i ves
2- (pyri di“ﬁg%%‘%??(& chl or o- 4- met hoxybenzyl am no) - 6trw¥;&8$88%{]‘§§ﬁg

t hi eno[ 2, 3-d] pyri mi di ne. Anal ogous read20en of 3, 4-di net hoxybenzyl amine with
4-chlorc-2-(pyridin-3-yl)-6-nmethylthieno[ 2, 3-d] pyri mdine gives 2-(pyridi
n-3-yl)-4-(3, 4-di nethoxybenzylam no)-6-nmethylth ieno[2, 3-d]- 20

pyrim dine; C. 25 35, . with . :

2 chi or o- 2. (B Ak oRE 2 Poserelry ety ienei? Sy AIPwriaTiBe gives

g-yg pyri di n-3- y1 )2 fisblao1 - PRUBARAREHATbERy AmIFR) B Hiefhithério- 3~ -

4- chl or o- 2- ( pyr i [@ F+dByyimidines, 7, 8-t et rahydro-[ 1) - benzyl t hi eno[ 2, 3-d] pyri -
m di ne gives

2-( pyr{sdi n-3-yl)-4-(3, 4-di met hoxybenzyl am no)-5, 6,7, 8-tetrahydro-[1 |-

ool or o or'Cwfin A0R 1Mok OS5y ia hethyithienol2 3-dIoyrimidine Gives e g ves

2- (pyridi n-3-yl2ibokdzol4-gl) 4063 SonvBBOXYbaZyIa9 ,ﬁrrmrgylmﬁﬁ-em- th i
eno[ 2, 3-d]pyri m'( di ne: 8\23 2505/ 047292 PCT/yEPZmIOHS 1 -119 C5 10 15

wi th 4-chl or o- 2-[Pp3-dipyrimiding; ) - 5, 6- cycl ohept enot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyrid i n-3-yl)-4-(3,4-di methoxybenzyl am no)-5, 6-cycl ohepteno-
thieno&é, 3-d] pyrimdine; wth _ S _

4- chl or - 2- (gih i4dmors-2L(1so%agbiy B, 6 708 2etPallidrB ] 1 PhEhZRhENEES, 3-d)-

pyrimidine gives
C 2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzylamino)-5,6,7,8-tetrahydro-
[1]-benzylthieno]2,3-d]pyrimidine;

15
with 4-chloro-2-(isoxazol-5-yl}-5,6-cyclopentenothieno[2, 3-d]pyrimidine
gives
2-(isoxazol-5-y1)-4-(3,4-dimethoxybenzylamino)-5,6-cyclopenteno-
20 thieno[2,3-d]pyrimidine;
with 4-chloro-2-(isoxazol-5-y()-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives
C 25 2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzylamino)-5,6-cyciohepteno-
thieno[2,3-d])pyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno[2,3-d]pyrimidine gives
30 2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzylamino)-6-ethylthieno[2, 3-d]-
pyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzylaminc)-6-chlorothieno-
35

[2,3-d])pyrimidine;



2- (pyridin-3-yl)-4-(3, 4-di met hoxybenzyl am no) - 6-ethyl thieno[2, 3-d]-
pyrimdine; with 4-chloro-2-(pyridin-3-yl)-6-chlorothi eno[2 3-d] pyri mdi ne
gives 2- Byrldln 3-y 1)-4-(3,4-d i nmethoxybe nzy lami _no)-6-ch |orot h
ieno [2, \& 2m di ne; with PCT P2004/011551

4- chl or o- 2- (pyr| di n-3-yl)-5-chl or o- 6- mt2hyl t hi eno[ 2, 3-d] pyrim di ne gives 20
2-(pyridin-3-yl)-4-(3, 4-di net hoxybenzyl am no) - 5- chl or o- 6- net hyl - thi enoJ 2,
3-d]pyrimdine; 25 30 35 with

4-chl oro-2- (pyridin- 3- il(

)-6-nitrothienof 2, lemdlne gi ves
> Cpyr 1 di n- Wi i-aflpes- :(lsoxagaion ) erpipr i mABMIbISNOL2 debvamsine 3 d) -
pyri m di ne;

4-chl oro-2- (pyridi n-3-yl)-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne gives
:2>, <(:| fy“ di n- g yl )24|sbﬁaz£b|$ yirei-{Es dirsthoxgbenhzyiahir) S-ehiorebbtHyl4 eno- [ 2,
pyrirnidine; wt

4- chl ogo- 2- (pyr|MN€FDQE2@I-Q]PBEIW¢IWuoronet hyl t hi eno( 2, 3-d] pyri ni di ne gives

2-(pyrrdi n-3-yl)-4-(3,4-di methoxybenzyl am no)-6-trifluoronethyl-

thieno[ 2, 3-d]pyrimdine; W 2005/047292 PCT/ EP2004/ 011551 -120 5 10 with

4-ohl of 0 2. (WAREaYbIE2Y|shxBzelts DG HieRioRof Jlpriniihe\gived! ves

2- (i soxazol di met hoxybenzyl am i ho) - 6-'net hyl t eno - [2,

3-d] pyri m di ne; m(lsbxazoI-S—yl)-4 {3,4- dlmethoxybenzyiam|n0)-6-mtroth1eno[2 3-dJ-

4-chl or o- 2- (i soxazol - é/ met hyl t hi eno[ 2, 3-d] pyri m di ne gives

2- (i soxazol - 5- y| PYIHNCHE; 4 d| met hoxybenzyl am i no) -5-nethyl th i eno-

[2 3- dFerlmdl ne; vmth 4-chl oro- 2- (i soxazol -5-yl)-5,6,7, 8-tetrahydro-[1
-benzyl t hi eno[ 2, 3-d] - pyrimdi ne gives

é(u soxazol - it I4)—et4le(0324tsdix5mbIKEWMt&ﬁ@fhethwm)erﬁ)[ﬁ,f?ﬂd]ﬁytimﬁdinésgﬁifezr

2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzytamino)-5,6-dimethyithieno-

[2,3-d]pyrimidine;
15
with 4-chloro-2-{isoxazol-5-yl)-6-trifluoromethylthieno[2,3-d]pyrimidine
gives
2-(isoxazol-5-yl)-4-(3,4-dimethoxybenzylamino)-6-trifluoromethyl-
20 thieno[2,3-d)pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-methylthienof2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-dimethoxybenzylamino)-6-methylithieno[2,3-d]-

c 95 pyrimidine;

with 4-chloro-2-(pyrazin-2-yl}-5-methylthienof2,3-d]pyrimidine gives
2-{pyrazin-2-yl)-4-(3,4-dimethoxybenzylamino)-5-methylthieno[2,3-d]-

rimidine,;
30 py
with 4-chloro-2-(pyrazin-2-yi)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d}-
pyrimidine gives
2-(pyrazin-2-yi)-4-(3,4-dimethoxybenzylamino)-5,6,7,8-tetrahydro-[1]-
35

benzylthieno[2,3-d]pyrimidine;



[1 ]-benzylthieno[2,3-d]pyrimdine; 15 with

4-chl oro-2- (i soxazol -5-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m dine gives
2- (i soxazol - 4-(3, 4-d i met hoxybenzy lami no)-5  6- I e me no-
20 thi eno 9 g"%ﬂ‘%ﬁ??l mdine; 25 30 35 with PCT"ESX"%‘"“”S?

4-chl or o- 2- (| soxazol - 5-yl) -5, 6-cycl ohepR2rot hi eno[ 2, 3-d] pyri m di ne gives
2- (i soxazol -5-yl)-4-(3, 4-dinethoxybenzylamino)-5, 6-cycl ohepteno-
thieno(2,3-d]pyrimdine; with

4-chl or o- 2- (| | - 5-yl i enol 2, 3-d rinmidine gives

2- (1 soxazol ¥l @,?yéﬁ SYpliegincRolybrocRaniayeBlnal Srdipulidine . q;

pyri m di ne; %W 4-chl oro 2- (i soxazol -5-yl)-6-chl orothi eno[ 2, 3-d] pyri m di ne
gives 2-(is xazol -5-yl)-4-(3, 4-di nethoxybenzyl am no)-6-ch | orot hieno-

12, 3-d] pyri m di @(pw@zml)wmaadmmmmw@mis 6-cytiperfieri® wi t h

4-chl oro- 2- (i soxazol - 5-yl ) - 5- chl oro- 6- met hyl t hi eno[ 2, 3-d] pyri m dine gives
2- (i soxazol -5-yit)'|1&(1°d% Zﬂ]ﬂlﬂ"'i'%‘!ﬂ'ﬂ%.xybenzyI am no)-5- ch I oro- 6- net hyl -
thienof2, 3-d]pyrimdi ne; with

4-chl oro-2- (i soxazol -5-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives

2- (i soxazol ﬁnu |4)-cfﬂo|(o32 (ByrdizireDROXE Bedyiybraptencthidnol2 Btdpyhimaligé 2, 3-d] -

pyri m di ne;
4- chl or o- 2- (@Iyeaazol 5-yl)-5, 6-dinet hyithieno[2, 3-d] pyrim d| ne gives

2- (1 soxazol - ln%(p)ir%%nd-' g 'I)':Tt(g %Xglme'fhgxy%enzﬁ)ammc% 9 Its-cycl hep t'al%'-o

[ 2, 3- d 8yr| m d|
thieno[2,3-d]pyrimidine;

C with 4-chloro-2-(pyrazin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3 4-dimethoxybenzylamino)-6-ethylthieno[2, 3-d)-
15 pyrimidine,

with 4-chloro-2-(pyrazin-2-yl)-6-chlorothienof2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-~(3,4-dimethoxybenzylamino)-6-chlorothieno[2,3-d]-
20 pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
C 25 2-(pyrazin-2-yh-4-(3,4-dimethoxybenzylaming)-5-chloro-6-methy!-
thieno[2,3-d]pyrimidine,;

with 4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yi)-4~(3,4-dimethoxybenzylamino)-6-nitrothienof2, 3-d]-

30
pyrimidine,;
with 4-chlero-2-(pyrazin-2-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yi}-4-(3,4-dimethoxybenzylamino}-5,6-dimethylthieno-
35

[2,3-d]pyrimidine;



wi th 4-chl oro-2-(isoxazol-yl)-6-trifluoronethylthieno[2, 3-d] pyrimdine

gives 2-(isoxazol-5-yl)-4-(3,4-d i net hoxybenzylamino)-6-trifluoronethyl- 20
t hi eno[ 2, 3-d rimdine; 25 30 35 with

4- chl or o-‘§9(2 SN 2-yl)-6- et hyl t hi eno[ 2, 3-d] pyri ni di REVEFRPAY011551

2- (pyrazin-2-yl)-4-(3, 4-di met hoxybenzyla®+ no)-6-nethylth ieno[2, 3-d]-
pyrimdine; with 4-chloro-2-(pyrazin-2-yl)-5-nethylthieno[2, 3-d] pyri mdine
gives 2-(pyraz in-2-yl)-4-(3, 4-di nethoxybenzy |am no)-5-nethylth ieno[ 2,

3-d] - rimdine, wth_4-chlorg-2- azin-2-yl)-5.6,7, 8-tetrahydro-[1
1- b]enzs?/t hi ed] f:@'ﬂ]"-‘z‘é?)‘ﬁaﬁi'ﬁg‘r@é‘ﬁ rome%h)}lltt%eno[g,3-d]pyr|m|d|neyg|ves [

2- (pyrazin-2-yl)s4a - &l j ) B B rmo-[1 1 -
benzyl t hi eno[ 2, %?@f%ﬁh ﬁrﬂ%’#ng@%@%@%ﬁ%ﬁ'ﬁ“@@#ﬁ%@%@?ﬂsﬁﬁsl 122 5 10
15 wi t h 4-chl or othfer{aj®3adjpyrithidihe:- 5, 6- cycl opent enot hi eno[ 2, 3-d] pyri m di ne

gi ves 2-(pyrazin-2-yl)-4-(3, 4-d inethoxybenzyl am no)-5, 6-cycl openteno-
thie nco[2, 3-d]pyri midi ne; with

L 2 S B i B P e 0, v

thieno[ 2, 3-d] pyzipyritlihiPeyi)-W@-dimethoxybenzylamino)-8-methylthienof2, 3-d]-
4-chl oro- 2-( pyrazJi('!_?]S!_ij-IQ)eY 25 e(?hmgll t hi eno] 2, 3-yd] pyr |)m di neyF gi ves[ |
2- (pyrazin-2-yl pyrmidme; 4- di met hoxybenzyl ami no) - 6- et hyl t hi eno[ 2, 3-d] -
pyrimdine; with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[ 2, 3-d] pyri m di ne
gi ves 10

with 4-chloro-2-(pyridin-2-yl)-5-methylithieno[2, 3-d]pyrimidine gives

2-(pyridin-2-yl)-4-(3,4-dimethoxybenzylamino)-5-methylthieno[2,3-d]-
c pyrimidine;
15 with 4-chloro-2-(pyridin-2-y1)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
midine gives
2-(pyridin-2-yl)-4-(3,4-dimethoxybenzylamino)-5,6,7 8-tetrahydro-[1}-
benzylthieno[2,3-d]pyrimidine;

20
with 4-chloro-2-(pyridin-2-yl)-5,6-cyciopentenothieno[2, 3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(3,4-dimethoxybenzylamino)-5,6-cyclopenteno-
C 25 thieno[2, 3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-yl)-5,6-cycloheptenothienc[2,3-d]pyrimidine
gives
30 2-(pyridin-2-yl)-4-(3,4-dimethoxybenzylamino)-5,6-cyclohepteno-
thieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-yl)-8-ethylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl}-4-(3,4-dimethoxybenzylamino)-6-ethyithieno[2,3-d]-
35

pyrimidine;



2-(pyrazin-2-yl )-4-(3, 4-d i methoxybe nzyl amin 0)-6-ch loroth i
3-d]- 20 pyrimdine; 25 30 35 with

4- chl or o-
2- (pyrazi

-2:y1)-5- chl or 0-6- et hyl thi enof 2, 3- dhpygbieh
Wil g%r"’l%ﬁ (3y4)di et ﬁggybeggl A no) Fan @’%@‘%ﬂ%‘l

o[2, 3-d]pyri midi ne; with
4-chl oro-2- (pyrazi n-2-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives

2- (pyrazin-
pyri m di ne;
4-chl oro- 2-(

Bih isnioro:2 (pyricip-2py bRy PIAINERGIZ >SRN IR BIYRE gi ves

2- (pyrazi n-2-y| )2 4oridid: (I;BW ;N biehb[2
[ 2, 3-d] pyri mi di ne; ‘f/\o' T:&4 292 PCT/slégmé /%@T?% ctﬂ??zdé! W t L S
4-chl or o- 2- (pyrap:yrrmnﬂmﬂ) 6-trifluoronethylthieno[2, 3-d] pyri m di ne gives

2- (pyrazin-2-yl)-4-(3, 4-dinmethoxybenzylamino)-6-trifluoromnethyl-
thienog2, 3-d] pyrimdine; Gr 5 10 15 20 25 wth

4-chl or o- 2- (\%‘ﬁ')“déﬁ?@ﬁ(ﬁ}”%' = yg’:;eén?@? 75! n%ghg' Hﬁ‘?%ﬁmﬁ%ﬁg@e 3-d] -

2-(pyridin-2
pyrim di ne;

gi ves

eno[ 2,

gi ves
- thien

2-yl)-4-(3, 4-d imethoxybenzyi amino)-6-nitrothieno[2, 3-d]-

gwés 4-chl oro 2- (pyr| di n-2-yl)-5-nethyl thieno[ 2, 3-d] pyrim di ne
2-(pyridip-2-yl) S di et hoxybenzyl am no) - 5- net ht¥1lth I eno[ 2,
3-d]- pyrim di ne2- (Wriqin-z—yi -4- (3 4-dimethoxybenzylamino)-5-chioro-6-methyi-

4-chl or o- 2- (pyr'twiéhoﬁ%l—a]p?nﬁ\u?ng tetrahydro-[ 1] - benzyl t hi eno[ 2, 3-d] pyri -

C

10

15

20

25

30

35

with 4-chloro-2-(pyridin-2-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-dimethoxybenzylamino)-6-nitrothienof2, 3-d]-
pyrimidine;

with 4-chloro-2-(pyridin-2-y1)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-dimethoxybenzylamino)-5,6-dimethylthieno-
[2,3-d]pyrimidine,;

with 4-chloro-2-(pyridin-2-y!)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-dimethoxybenzylamino}-6-triflucromethyl-
thieno[2,3-d]pyrimidine.

with 4-chloro-2-(pyridin-4-y1)-6-methyithienc[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-dimethoxybenzylamino)-6-methylthienof2, 3-d]pyrimi-

dine;

with 4-chloro-2-(pyridin-4-yl}-5-methylthieno[2,3-d]pyrimidine gives
2~(pyridin-4-yl)-4-(3,4-dimethoxybenzylamino)-5-methylthieno[2,3-d}-

pyrimidine,;

with 4-chlora-2-{pyridin-4-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]pyri-

midine gives



m di ne gi ves
2-(pyridin-2-yl)-4-(3, 4-di net hoxybenzyl arnino)-5,6,7,8-tetrahydro-[1 ]-
benzyl t hi 2. 3-dlpyrimid ine; with
4-chl or o-‘(’g&%w’i‘-&igﬂ- 2-yl)-5, 6-cycl opent enot hi eno[ 2, 3- d]'f)‘f/wmoﬂ‘f’%ﬁlgi ves
t2h( pyr |[ gi nézéﬁll )-_4-_(3, 4-d i [nﬁt hoxybent¥® arn i no) - 5, 6- cycl opent eno-
ieno[2, 3-d]pyrimdine; w

4-chl oro-2-(pyridin-2-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m dine gives 30

2- idin-2-yl)-4- 4-di h | am - -cycl oh - thi
25no Egyr |3d:j]n py#@xridgg-ﬁ’-y{)ﬁg@ﬁ}m&ﬁxgyet;]ezr}lzy?arpningg)sﬁ??,Bqte%}é%ygrc?—[)‘!t ]-e no- thi
4-chl oro- 2- (pyr iﬁgﬁ}’@“%hﬁ[?3gl]w“t‘mﬁélo[ 2,3-d] pyrimdine gives

-(3, 4-dr "nmet'ho

2-(pyridin-2-yl)- xybenzyl am no)-6-ethytth ieno[2, 3-d]-
pyrim di ne; WD 20051047292 PCT/ EP2004/ 011551 -124 with
4-chl oro- 2- (pyridin- Z-i.l ) - 6-chl or ot hi enof[ 2, 3- dl pyrim di ne gives
2. (pyri di n- 241 $-chlord-2-{eyridie i praysiRRTicoPECRARcHSIRWENETe, 3 d] -
pyri mdi ne; v C 15 with
4-chl or o- 2- (PyrTdi n-2-yl)-5-chl oro-6-net hyl t hi eno[ 2, 3-d] pyri m di ne gives
2-(pyridi n-2- yl2—(ﬁyr(dﬁm-)@l)-zlr(_eﬁawaﬁazywmylmﬁiho%@cwbpemt hyl -

Wi

thieno[2, 3-d]pyrimid ine; wt

4-chl or c- 2- ( pyr ithiemof2, gtdlpgrimidingt hi eno[ 2, 3- d] pyri mi di ne gi ves
2-(pyridin-2-yl)-4-(3,4-di nethoxybenzylam no)-6-nitroth ieno[2, 3-d]-
pyri m'%'gne; wth

4- chl or'o- 2- ( UdHlord-2] iB-Ady ! _HAisRing vVes

2- (pyridin- 2\9@’}? ;4 4- (%%(%@ﬁﬁyﬁé}f%lgﬂ?g@% gﬁe{éﬂa[gl}ﬂ myﬂwgﬁ?eno-

c gives

2-(pyridin-4-y1)-4-(3,4-dimethoxybenzylamino)-5,6-cyclohepteno-
thienof2, 3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-4-yl)-6-ethylithieno[2,3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-dimethoxybenzylamino)-8-ethylthieno[2,3-d]-
pyrimidine;
20
with 4-chloro-2-(pyridin-4-yl)-6-chiorothieno[2,3-d]pyrimidine gives
2-(pyridin-4-y)-4-(3,4-dimethoxybenzylamino)-6-chiorothieno[2, 3-d]-
pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-5-chioro-6-methylthieno{2,3-d]pyrimidine
gives
2-(pyridin-4-yi}-4-(3,4-dimethoxybenzylamino)-5-chloro-6-methyl-
thieno[2, 3-dpyrimidine;
30 [2,3-d]py
with 4-chloro-2-(pyridin4-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl}-4-(3,4-dimethoxybenzylamino)-6-nitrothieno[2, 3-d]-
pyrimidine;
35

with 4-chioro-2-(pyridin-4-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives



[2,3-d] pyrimdine; 20 with
4-chloro-2-(pyridin-2-yl)-6-trifluoromethylthieno[2,3-d]pyrimdine gives
2-(pyridin-2-yl)-4-(3, 4-dinethoxybenzylam no)-6-trifluoronmethyl th
eno[ 2, 3-%2 ?fi);fﬂi"’w di ne. C25wth PCT/EP2004/011551
4-chl oro-2-(pyridin-,4-yl)-6-nmethylthi €®[2, 3-d] pyri m di ne gives
2-(pyridin-4-y 1)-4-(3, 4-d i methoxybe nzyyl ami n o)-6-nethyl thi a
no[ 2, 3-d] pyri mi- di ne 30 35 with

4ch|or02(pyr|d|n4 | )-5-nethylthi eno[ 2, 3-d] pyri_m di ne gives

2- (pyri di n- yI )2- tps(rtsilm-4dsrihét(ﬁoﬁcywa@tbyxwt?ﬁwja@mmk@rntmetaml@nos d] -
pyri m di ne; gzéﬁﬂ) rod% (pyridin-4-yl)-5,6,7, 8-tetrahydro-[1

] - benzyl t hi eno[ b’ﬁm' MR di ne gi ves” WO 2005/ 047292 PCT/ EP2004/ 011551
-125 2-(pyridin-4-yl)-4-(3, 4-di met hoxybenzyl am no)-5,6,7,8-tetrahydro-[1 | -
benzy Ith ien o[2, 3-d]pyri mi din e, 5 wth

4- chl or 0- 2- (it i4d3hhar¢-2/-l(pyrﬁjiﬁ-4cyl¢-i66tpiﬂn0mlmthyktlriem[233dﬂmimidlma gwesgi ves

2- di n-4-yl t I -5, _6- I t - thi 2,
e i oyl 48 SRS bRy aRhind) e RleromeiRye > M el
4-chl oro-2-(pyri ?2332@] ?r Ridigg! ohept enot hi eno[ 2, 3-d] pyri m dine gives
2-(pyridi n-4-yl H hoxybenzyl am no)-5, 6-cycl ohepteno-

t hi eno[ 2, 3- d]pyrlmdl ne; with

4-chl oro-2-(pyridin-4-yl)-6-ethylthieno[2,3-d]pyrimdine gives 2-(pyridi
n-4-yl) - 4- (ﬁmlegowfmrpﬂ@fmrumanm? -ethyl thieno[2, 3-d]-

10

with 4-chloro-2-(pyridin-3-yl)}-6-methylthieno[2,3-d]pyrimidine gives

C

2-(pyridin-3-yl)}-4-benzylamino-6-methylthieno[2, 3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-3-yl)-5-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-y!)}-4-benzylamino-5-methyithieno{ 2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5,6,7 ,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
20 midine gives
2-(pyridin-3-yi)-4-benzylamino-5,6,7,8-tetrahydro-[ 1]-benzylthieno-
[2,3-d)pyrimidine, m.p. 1838°,

C 25 with 4-chloro-2-(pyridin-3-yl)-5,6-cyclopentenothieno[2, 3-d]pyrimidine
gives
2-(pyridin-3-yl)-4-benzylaminc-5,6-cyclopentenothieno(2, 3-d]pyrimi-

dine;
30
with 4-chloro-2-(pyridin-3-yi)-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives
2-(pyridin-3-yl)-4-benzylamino-5,6-cycloheptenothieno{2,3-d]pyrimi-
dine;
35

with 4-chloro-2-(pyridin-3-y!}-6-ethylthienof2, 3-dlpyrimidine gives



pyrimdine;, 20 with

4-chl or o- 2- (pyrldln 4-yl)-6-chiorothieno[ 2, 3-d] pyrimdine gives

2- (pyridi - - (3, 4- di met hoxybenzyl am no) - 6- chl or ot hj -d] -
pyrimidin %7%& bS’i'&ﬂ»%m%u%

4-chl or o- 2- (pyr|d|n 4 yl)-5-chl or o- 6- AdRRAyl t hi eno[ 2, 3-d] pyri m di ne gives 30
2-(pyridi n-4-yl)-4-(3,4-di nethoxybenzylam no)-5-ch | oro-6-netbyl-
thieno[2, 3-d]pyrimdine; with

4-chl oro-2-(pyridin nltro hi eno rimdine gives 2-(py r i d i
n-4-y t)-4-(3, 42'&93(”(”% i)t'lﬁ' Greny ?i"ﬂ‘i"é‘ey'%“mg’%ﬂ? ”F’%'FSth i eno [2,
3-d]- pyrimdine; 35 with

4-chl oro-2-(pyridin-4-yl)-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne gi ves WD

2005/ 047292 \BFﬂTMEErﬂBQMQMﬁ&h 3-y£9®cﬁbf¢threr@f2 8- df]p fichiding gives- di
met hoxybenzyl am i no) - -d i met I eno- Iéﬁ“ mdine; 5 10 C 15

Wi th 4zchl oro-2- 21{)9)’!1(11013 Nﬂ‘ﬂ'b’e y{ammmcalmommo{ G]PXNH“@]TQWI ni di ne
gives Y2-(pyridi n-4-yl)-4-(3, 4-d i nmethoxybenzyl amin 0)-6-trifl uo ro

methyl th i en o [2, 3-d] pyri mi di ne . Analogous reaction of

benzyl am ne ol iy ' pyri m di ne
gives 2-(p yrﬂlt]m-&“eﬁi- 9-(9yﬁglﬁ%g2%-§h%7%@mé ?mé{%gfd]giy’ﬁﬁnﬁﬁé en o[22,
3d]pyr|g||vesd| ne wth

4-chl oro- ri |.t hj eng[ 2 vVes ri d
Y gﬂew'@p- S pereBi S x[chigroré Frthdinieraiz Sdipvngy F '
di n 0 ggoro 2-(pyridin-3-yl)-5,6,7,8-tetrahydro-[1

] - benzy | t no[2 td] pyri- 20 m dine gives

C

with 4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-3-yl)-4-benzylamino-6-nitrothieno{2, 3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-3-yl)-5,6-dimethyithienc[2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-benzylamino-5,6-dimethylthieno[2, 3-d]pyrimidine;

20 with 4-chloro-2-(pyridin-3-yl)-6-trifluoromethyithienof2,3-d]pyrimidine gives
2-(pyridin-3-yl)-4-benzylamino-6-triflucromethylthieno[2, 3-d]jpyrimi-

dine;

C 25 with 4-chloro-2-(isoxazol-5-yl)-6-methylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-6-methylthieno[2, 3-d]pyrimidine;

with 4-chloro-2-(isoxazoi-5-yl)-5-methylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-5-methylthieno[2, 3-d]pyrimidine;

30
with 4-chloro-2-(isoxazol-5-yl)-5,6,7 8-tetrahydro-[1]-benzylthieno[2,3-d]-
pyrimidine gives
2-(isoxazol-5-yt}-4-banzylamino-5,6,7 8-tetrahydro-[1}-benzylthieno-
35

[2,3-d]pyrimidine;



2- (pyridin-3-yl)-4-benzyl am no-5,6, 7,8-tetrahydro-[1 ]-benzylthieno-
[2,3-d]pyrimdine, mp. 189; 25 30 35 with

4- chl oro- ri 3-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyr de‘J'I i ves

2- (pyri di %‘7293 benzyl am i no-5, 6-cycl opentenoth i eﬁér P2OOLGIS9Y i m i -
dine; with 4-chloro-2-(pyridin-3-yl)-5188cycl ohept enot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyrid i n-3-yl)-4-benzylam no-5, 6-cycloheptenoth ieno[2 3-d] pyrim
i - dine; with 4-chloro-2-(pyridin-3- yl) 6- et hyl t hi eno[ 2, 3-d] pyri m di ne gi ves

WD 2005/ 047292 PCT/ EP2004/ 011551 -

2- (pyri di n- 3wiihyi-gh B%%;ﬂ%ﬁﬁ%‘ﬁ-vﬁgﬁ 619?5!9519219@6'?&9!2 AUPYTEIdNE 0 i t h

4- chl or o- 2- (BMF di n-3-yl)-6-chl orot hi eno[ 2, 3-d] pyri m di ne gi ves

2- (pyridin-3¥y l);-4 benzyl am i no-6-chl oroth ieno(2, 3-d]lpyri mdi ne; with

4- chl or o- 2- ( pyr i 2i{RoRaxdh5-ph-abenLldmirRl-5 B éytlcpstitendthidrin]2 B)gyiei- Ji ves

2- (pyridin-3-yl )-_Zﬁ benzyl ar§n I no- 5@(!,hl or o- 6- rr}gjt hyl t hi eno[nza{ 3- JF%yri m -

di ne; glith 4-chl dine: 2- (pyridi n-3-yl)-6-nitrothieno[2, 3-d] pyrimdine gives

2- (pyrrdin-3-yl)-4-benzylarino-6-nitroth ieno(2, 3-dlpyrimid ine; 15 with
4-chl oro-2-(pyridin-3-yl)-5,6-di methyl thieno[2,3-d]pyrimdine gives 2-(pyri

din-3-y1) - 4- RRAULABI-DRisoxaPorls y 12 Bylorepteticthionof B¥jpyRridingie: 20 25 30
gives
2-{isoxazol-5-y1)-4-benzylamino-5,6-cycloheptencthieno[2, 3-d)pyrimi-

10 dine:

with 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-6-ethyithieno[2,3-d]pyrimidine;
15
with 4-chloro-2-{isoxazol-5-yl)-6-chlorothieno{2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-6-chlorothieno[2, 3-d]pyrimidine;

20 with 4-chloro-2-(isoxazol-5-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
2-(isoxazol-5-yl)-4-benzylamino-5-chioro-6-methylthieno(2, 3-d]pyrimi-
dine;

with 4-chloro-2-(isoxazol-5-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-6-nitrothieno[2,3-d]pyrimidine;

20 with 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-benzylamino-5,6-dimethylthieno[2, 3-d]pyrimidine,

with 4-chloro-2-{isoxazol-5-yl)-6-trifluoromethylthieno[2, 3-d]pyrimidine
gives
35 2-(isoxazol-5-yl)-4-benzylamino-6-trifiluoromethylthienof2, 3-dJpyrimi-

dine;



wi th 4-chloro-2-(pyridin-3-yl)-6-trifluoronethylthieno[?2, 3-d] pyrimdine
gives 2-(pyridin-3-yl)-4-benzylam no-6-trifluoronethylthieno[2, 3-d]pyrim-
dine; with 4-chloraq-2-(isoxazol-5-yl)-6-nethylthieno[2, 3- i mdine gives
2-(isoxaz‘3p-2§9§/r)‘f4)72-93- benzyl ami no-6-met hyl th ieno[2, 3-d] Eg;?h%aﬁ‘v%hﬂ; With
4-chl or o- 2- (i soxazol -5-yl ) -5-net hyl t hr 828[-2, 3-d] pyri m di ne gives

2- (i soxazok-5-yl)-4-benzyl am no-5-nethyl thieno[ 2, 3-d]pyrimdine; with

4-chl oro- 2- (i soxazol -5-yl)-5,6,7,8-tetrahydro-[| ]-benzylthieno[?2, 3-d]-
pyrim di ne gives 2-(isoxazol-5-yl)-4-benzylam no-5,6,7,8-tetrahydro-]1

] - benzyl t hi eno- [2, 3-d] pyrim di ne; WO 2005/ 047292 PCT/ EP2004/ 011551 -128 5

i h 4 chl or 0a2-d | ; ) i
LB o o Rty o SR e S o L e
i- dine; with 2-(pYrazin—2-yl)-4-benzylamino—6—methylthieno£2,§;—cé]ryrimidine;

0 3-

4-chl oro- 2- (i soxazol -5-yl ) -5, 6-cycl ohept enot hi eno[ pyrimdine gives 10
C 15 2z(isoxazol -5-y1)-4-benzyl am no-5, 6-cycl ohept enot hi eno[ 2, 3-d]pyrim -

S (F soxapo RBERpraryBRERhRaT Smely EbdholZ s Rtk niing OBEE' Tyr 1t '
kn e; with 4-chl 91 gyl 5994 Berdytening SHhetMiUIB B2a)gyflinRyREM i ne gl ves

2- (i soxazol - 5-yl)-4-benzyl’am no- 6= chl or ot hi eno| 2, dlpyrimdine; 20 with
4-chl oro- 2- (i soxazol -5-yl)-5-chl oro-6-nmnet hyl t hi eno[ 2, 3-d] pyri mi dine gives

& ﬁ,ie;soxazo' " Rith 4-eriors DA by B3 1Rs B Bt any it  bene sl Sbas s g Py M-
pyrimidine gives
2-(pyrazin-2-yl)-4-benzylamino-5,6,7 8-tetrahydro-[1]-benzylthieno-
c [2,3-d]pyrimidine;

15 with 4-chloro-2-(pyrazin-2-y!)-5 6-cyclopentenothieno[2, 3-d]pyrimidine
gives
2-(pyrazin-2-yl)-4-benzylamino-5,6-cyclopentenothieno[2, 3-d]pyrimi-
dine;
20
with 4-chloro-2-(pyrazin-2-yl}-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives

2-(pyrazin-2-yl)-4-benzylamino-5,6-cycloheptenothieno[2, 3-dlpyrimi-
C 25 dineg;

with 4-chloro-2-(pyrazin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-benzylamino-6-ethylthienc[2, 3-d]pyrimidine;

30
with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yi)-4-benzylamino-6-chiorothienof2, 3-djpyrimidine;
with 4-chloro-2-{pyrazin-2-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
35

gives



25 with 4-chloro-2-(isoxazol -5-yl)-6-nitrothieno[2, 3-d] pyrimdine gives

2-(i soxazo I-5-y | )-4-be nzyl a mino-6-ni trothi eno[2, 3-d] py r imid
i ne; 30 with 4-chloro-2- (|soxazol 5-yl)-5, 6-di net hyl t hj d rimdine
gives 2-WP2WIMH25_ v ) - 4-benzy! ani no- 5, 6- di net hyl t hi eh@f’%""?‘“& 1]5%}1?. mi di ne;
with 4-chloro-2-(isoxazol-5-yl)-6-trifHl83ronethylthieno[2, 3-d] pyri m di ne
gives 35 2-(isoxazol -5-yl)-4-benzylam no-6-trifl uoronethylth ienof2,

3-d] pyrimi- dine; WO 2005/047292 PCT/ EP2004/011551 -129 with

4-chl oro- 2- (pyragzi n- 2- t hyl t hi.eng[ 2, 3-d rimdine gives .

2 (pyrazin. 2yl )2 Apﬂeﬁ?z’\;% A Bentamig Bt S ahyeRes doWEn- 5 10
15 20 25 with 4-&Héoro -(pyrazin-2-yl)-5-nethylthieno[2,3 d] pyrimdine
gives 2-(pyrazin-2tyl)-4-benzyl am no-5-nmethylthieno[2 , 3-d)pyri m di ne;
wi th 4-chl oro- 2- (pyrazin 2-yl)-5,6,7, 8-tetrahydro- [1] benzyl t hi eno( 2, 3-d) -

pyrlmdl ne gives (pyrazin- 2- é ) -4- benz | am no-5, 6,7, 8-tetrahydro -[|I
-benzy ¢hi ewdh 4@'95%?159)‘”:\1#% né)-meltmhienop Sdipyrimidine gives

4 chl oro- 2- (pyr 1 di ne gives
2- (pyrazin-2-yl)=< Apﬂéﬁmyﬁf%g%é gﬁ]}@?‘% h%ﬂ%‘?ﬁ%éﬁgw'w pyri m - di ne;
wi th 4-chloro-2-(pyrazin-2-yl)-5, 6-cycl oheptenot hi eno[ 2, 3-d] pyri m di ne

gi ves 2-(pyrazin-2-yl )- 4-benzyl am no-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri

m - with 4-chloro-2-(pyrazin-2-yl}-5 6-d|methylth|eno[2 3-djpyrimidine gives
0 2-(pyrazin-2-yl}-4-benzylamino-5,6-dimethyithienc[2,3-d])pyrimidine;
C with 4-chlora-2-(pyrazin-2-yl}-8-trifluoromethylthiena[2, 3-d]pyrimidine gives
2-(pyrazin-2-yh)-4-benzylamino-6-trifluoromethylithieno[2, 3-djpyrimi-
dine;
15

with 4-chloro-2-(pyridin-2-y1)-6-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl)-4-benzylamino-6-methylthienc[2, 3-d]pyrimidine;

20 with 4-chloro-2-{pyridin-2-yl}-5-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-benzylamino-5-methyithieno{2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yi)-5,86,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
C 5 midine gives
2-(pyridin-2-yl)-4-benzylamino-5,6,7,8-tetrahydro-{1}-benzyithieno-
[2,3-d]pyrimidine;

30 with 4-chloro-2-(pyridin-2-y1)-5,6-cyclopentenothieno{2,3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-benzylamino-5,6-cyclopentencthieno[2,3-d]pyrimi-
dine;
35 with 4-chioro-2-(pyridin-2-yl)-5,6-cycloheptencthieno|2,3-d]pyrimidine

gives



dine; with 4-chloro-2-(pyrazin-2-yt)-6-ethylthieno[2, 3-d] pyrimdine gives
2- (pyrazin-2-yl)-4-benzyl am no- 6-et hyl t hi eno[ 2, 3-d]pyr|n1d|ne 30 with 4-
hl or o- 2- ( a2|n 2 yI) 6- chl or ot hi eno[ 2, 3-d] pyri m di ne gives
2- (pyr azi WOZMNYO72W2henzyl ani no- 6-chl orot hi eno[ 2, 3-d] pyFTHFHPARIISGH ¢ h
4-chl or o- 2- (pyra2|n 2-yl)-5-chl or o- 6- rdBhyl t hi eno[ 2, 3-d] pyri m di ne 35 gi ves
WO 2005/ 047292 PCT/ EP2004/ 011551 -130
2- (pyrazin-2-yl)-4-benzyl am no- 5-chl or o- 6- net hyl t hi eno[ 2, 3-d] pyrim - dine;
5 10 with 4-chl o Q- 2- ylazin 2-y 6- nltrothleno 2,3-d] pyrim di.ne gives
> (pyr a2 n- 2-y1 ) 2APHIABA- W nbeRHATING B BRI ARy
4-ch|oro-2-(pyra&h@ 2-yl)-5, 6- dlnethylthleno[z 3 d] pyri m di ne gives
2- (pyrazin-2-yl)-4-benzyl am no-5, 6-di met hyl t hi eno[ 2, 3-d]pyrimdine; with
4- chloro 2-(pyrazin-2-yl)-6-trifluoronethylthieno[?2, 3-d]pyrimdine gives
2- (pyrazin-2-yl)-4-benzyl am no-6-trifl uoronethyl thieno[ 2, 3-d]pyrim- dine;
15 W ts 4- chyithé- @igmfzr(avrmdm 3ryh)-Eeethivithignofd, ardipmrntchq!@gmem di ne gives

d

2- (pyrtdin-2-yl) be L. ine; 20 with
4- chl or o- 2- (pyrl%ftﬂyrfﬂé% ?@%@%Wfﬁ%@%ﬁ@%@? ﬁﬁ’&ﬂg{%ﬁs%
2-(pyridin-2-yl )-4-benzyl am no-5-nmethylth ieno[2, 3-d]pyrimidine; L 25 30
35 with 4-chloro-2-(pyridin-2-yl)-5,6, 7, 8-tetrahydro-[1 ]-benzylthieno[2,
3-d] pyri- m 'd'ithd—qnIOEQ;Zi{pyﬂqﬁni—ﬁiyB-Q-Cly!o)‘otmdm@.ﬁl-tﬂpylrim@ne,QW,EEs- tetrahydro-[1

I-benzyithieno- 42, o ShBVLhE 8L A amino-6-chlorothiena[2, 3-d]pyrimidine:

10
c with 4-chloro-2-(pyridin-2-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-benzylamino-5-chloro-6-methylthienof2, 3-d)pyrimi-
15 dine;
with 4-chloro-2-(pyridin-2-yi)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-benzylamino-6-nitrothieno[2,3-djpyrimidine;
20

with 4-chloro-2-(pyridin-2-y1}-5,6-dimethylthienof2 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-benzylamino-5,6-dimethyithieno[2, 3-d]pyrimidine;

C 25 with 4-chloro-2-(pyridin-2-yl)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-benzylamino-6-trifluoromethylthieno[2, 3-d]pyrimi-
dine;

30 with 4-chloro-2-(pyridin-4-yl)-6-methylthieno[2,3-d]pyrimidine gives
2-{pyridin-4-yl)-4-benzylamino-6-methyithieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-5-methylthieno[2,3-d]pyrimidine gives

2-(pyridin-4-yl)-4-benzylamino-5-methylthieno[2,3-d]pyrimidine;
35



wi th 4-chl oro-2-(pyridin-2-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyridin-2-yl)-4-benzyl am no-5, 6-cyclopentenoth ieno[2, 3-d]pyri
m- dine; w.th

4-chl or o-ﬁ%@?’?ﬂ?gﬁ- 2-yl) -5, 6-cycl ohept enot hi enof 2, 3-d] 6’3??(‘?%28‘?“{%‘55& ves WO
20051047292 PCT/ EP2004/ 011551 -131 ~-132-

2-(pyridin-2-yl)-4-benzyl am no-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyrim - dine;
5 with 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2, 3-d] pyrimdine gives

2- (pyridin-2- -4- ben am, ng- 6- th ien waa-d rimd .| W th

4 chloro- 2. (MWHAERBEb2APYRciEh o LA seBr Py HBRnaNiiedalgck by

2- (pyridin- 20k -4 nzylami no-6-ch toroth i en o[2, 3-d] pyrimi d i
ne; 10 C ) 5 ibing dhud¥

4- chl or o- 2- ( pyr i @H{pyfdin-4-yb-4-benzyafimeb8,¥ BhietnabydrB[iHbenzyithidhoe  gi ves
2-(pyridin-2-yl)-4-benzyl ami no-5-chloro-6-nethylthieno[2, 3-d]pyri m-
dine: with 4-chl B:3=APYIGIRG.N- 2- yI ) - 6-ni trot hi eno[ 2, 3-d] pyri mi di ne gi ves
2-(pyrid in-2-yl)-4-be nzy | a m no-6-n it roth ieno [2, 3-d Jpyri md i n
e; 20 with 4-chloro-2-(pyridin-2-yl)-5,6-dinethylthieno[2, 3-d] pyrim dine

ggvgg _2£ ﬁ PY Withi AchRtord-2-thyRanzylyins Bocyzldpetitemithidrio2 8nfipdrimedidé pyr i mi di ne;
Wi
4-chl or o- 2- (@MeEisdi n- 2-yl )-6-trifl uoronethyl thieno[ 2, 3-d)pyrim di ne gives

2-(pyridin-2-yl)4-benzylam j no-6-trifl romethylth. ien -d]lpyrimi -
i ne! yith 4 ohl GAEYITEYINGReRRY e AP RBP S SRR IR e g1 ves
2- (pyri & n-4-yl) gfePenzyl amino-6-nmethylth ieno[2, 3-d]pyrimid ine;
C with 4-chloro-2-(pyridin-4-yl)-5,6-cycloheptenothieno[2, 3-d)pyrimidine
gives
15 2-(pyridin-4-y!)-4-benzylamino-5,6-cycloheptenothieno[2,3-d]pyrimi-

dine;

with 4-chloro-2-(pyridin-4-yi}-6-ethylthieno{2,3-d]pyrimidine gives
20 2-{pyridin-4-yl)-4-benzylamino-6-ethyithieno[2,3-d]pyrimidine;

with 4-chloro-2-{pyridin-4-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y|)-4-benzylamino-8-chlorothienc[2,3-d]pyrimidine;

~ 25
with 4-chloro-2-(pyridin-4-yi)-5-chloro-6-methylthieno[2, 3-d]lpyrimidine
gives
2-(pyridin-4-yl)-4-benzylamino-5-chloro-6-methyithieno[2,3-d]pyrimi-
dine;
30
with 4-chloro-2-{pyridin-4-yi)-6-nitrothieno{2,3-d]pyrimidine gives
2-(pyridin-4-y1)-4-benzylamino-6-nitrothieno|[2, 3-d)pyrimidine;
35

with 4-chloro-2-(pyridin-4-yl)-5,6-dimethyithieno[2,3-d]pyrimidine gives
2-(pyridin-4-yi)-4-benzylamino-5 8-dimethylthieno[2, 3-d]pyrimidine;



wi th 4-chl oro-2-(pyridin-4-yl)-5-nethylthieno[2, 3-d] pyri m di ne gives
2-(pyridin-4-yl)-4-benzyl am no-5-net hyl hieno[ 2, 3-d] pyrimdine; 35 WO
2005/ 047 I 0041011551 -132 5 10 C 15 with

4-chl or 02@%(7‘3@ -4-yl)-5,6,7,8-tetrahydro-[1 |- benzyFFTﬁEgﬁ%[”Qlléﬂ d] pyri -
m di ne gives 2-(pyridin-4-yl)-4-benzytaBdBro-5,6,7,8-tetrahydro-[1
]-benzylthieno - [2,3-d]pyrimdine; with 4-chl oro-2-(pyri di n-

-yl)-5, 6-cycl opent enot hi eno[ 2, 3- d] pyrimdine gives 2-(py(d

[ n-4-y| ) -4-benzyl am no-5, 6-cycl opentenoth i eno[2 , 3-d]pyrimi- di ne;
Wi th 4-chloro-2-(pyridin-4-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne

2- Y -
Gine: wi t b AvREBlD 24D 1T RGP RRRRICER 9 b pildine aRes Py ™ 20
2- (pyridin- -yl ) - 2 penidip4api)-dobénztidmirtoné anifhictohethyitniemo[djd]pyrimd 30 35
Wi th 4-chl oro-2-(pyridin-4-yl)-6-chlorothieno[2, 3-d] pyri mdine gives

2- (pyrﬁ d in-4-y¥M€4-penzyl a mi no-6-ch | orothie n o[2, 3-d]lpyri mi din
e; 4-chl oro- 2- (pyri di n-4-yl)-5-chl oro- 6- net hyl t hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyrid i n-4-yl )-4-benzy | a m no-5-ch | oro-6-meth yl th i

eno[ 2, 3-d] palo gﬁhs*reabtltm om-flborobenzylamlne
4-chl oro-2-(pyri 4-yl) nitrothieno[ 2, 3-d] pyri mdine gives

with 4-chloro-2-(pyridin-3-yl)-6-methylthieno[2, 3-d]pyrimidine gives

10 2-(pyridin-3-yl)-4-(4-fluorobenzytamine)-6-methylthieno[2, 3-d]pyrimi-

c dine;
with 4-chloro-2-(pyridin-3-y!}-5-methylthieno{2, 3-d]pyrimidine gives

15 2-(pyridin-3-yl)-4-(4-fluorobenzylamino)-5-methylithieno{2,3-d]pyrimi-

dine;

with 4-chloro-2-(pyridin-3-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
20 midine gives
2-(pyridin-3-yl)-4-(4-fluorobenzylamino)-5,6,7,8-tetrahydro{1]-benzyl-
thieno[2,3-d]pyrimidine;

C 25 with 4-chloro-2-(pyridin-3-yl)-5,6-cyclopentencthieno[2, 3-d]pyrimidine
gives
2-(pyridin-3-yl)-4-(4-flucrobenzylamino)-5,6-cyclopentencthieno-
[2,3-d]pyrimidine;

% with 4-chloro-2-(pyridin-3-yI)-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives
2-(pyridin-3-yl)-4-(4-fluorobenzylamino)-5,6-cycloheptenothieno-
[2,3-d]lpyrimidine;
35

with 4-chloro-2-(pyridin-3-yl)-6-ethylthieno[2, 3-d]pyrimidine gives



2-(pyridin-4-yl)-4-benzyl am no-6-nitrothieno[ 2, 3-d]pyrimdine; wth
4-chl oro-2-(pyridin-4-yl)-5,6-di nethyithieno[2, 3-d] pyrimdine gives
2-(pyridin- 4-yl)-4-benzyl am no-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne; WO
2005/ 0472 041011551 - 133 C 5 10 15 with

4-chl or o- 2- (%%Ipﬁ?%?4-yl )-6-trifluoronethylthienof?2, 3-d pgﬁpr% {Orlllesséi ves
2-(pyridin-4-yl)-0-benzylamino-6-tri 11380r onet hylth ieno[2, 3-d]pyrimi-
di ne. Anal ogous reaction of 4-fluorobenzylam ne with

4-chl oro-2-(pyridin-3-yl)-6-nethylthieno[2, 3-d] pyri mdine gives 2-(pyrid

i A R N i 1 1

n-3-y 1)-4-(4-fl dimepbe nzylami no)-5-nmethylth i eno[2, 3-d ] pyri mi -
dine; with 4-chloro-2-(pyridin-3-yl)-5,6, 7, 8-tetrahydro-[1
] -benzyl thieno[2, 3-d]pyri- 20 m dine gives

2- ridin-3: 7 4e (A4 Qhe | @y e 05 I a ro- -benzyl - th
o2, 3Mim4-gplofor2 RIS Rk gkeriorh FalbhiRdE Gves” 1 -Peney
4-chl or o- 2- rigi L3- ORI iRbE8NG i 3L igi ves

2- (pyridi nE gyyl )Q-(E-Y?gmf?yﬁﬁgﬁgﬁgyl am 9%@%),286- cyrgrrg%%é%rgﬁwm%o-
[2,3-d] pyrim di ndiné30 35 with

4-chl oro-2- (pyridin-3-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri Mdi ne gives
2-(pyrid in-3-yl)-4-(4-fluorobenzyl amino)-5, 6-cycl oheptenoth i eno-

[ 2, 3-d] pyri m,gne ohbbrd 2. (ovridin-2-vii-5- ~ : -

A< chl oty 2 ( STt e Z-pygidin Bt Fechiosp S-getiuihienctz, 3 dieyriniine

gives
2-{pyridin-3-yl)-4-(4-fluorobenzylamino)-5-chloro-6-methylthienc-

C

[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(4-fluorobenzylamino)-6-nitrothieno[2, 3-d]pyrimi-

dine;

20 with 4-chloro-2-(pyridin-3-y1)-5,6-dimethyithieno[2,3-d]pyrimidine gives
2-(pyridin-3-yl}-4-(4-fluorobenzylamino)-5,6-dimethyithieno[2,3-d}-
pyrimidine;

C 25 with 4-chloro-2-(pyridin-3-yl)-6-triflucromethylthieno{2, 3-djpyrimidine gives
2-(pyridin-3-yl}-4-(4-fluorobenzylamino)-6-trifluoromethylthieno-

[2,3-d])pyrimidine,

with 4-chloro-2-(isoxazol-5-yl)-6-methylthieno[2,3-d]pyrimidine gives

30
2-(isoxazol-5-yl)-4-(4-fluorobenzylamino)-6-methylthienc[2,3-d]pyri-
midine;
with 4-chloro-2-(isoxazol-5-yl}-5-methylthieno[2,3-d]pyrimidine gives
35

2-(isoxazol-5-yl)-4-(4-fluorobenzylamino)-5-methylthieno{2,3-d]pyri-

midine;



WO 2005/ 047292 PCT/ EP2004/ 011551 - 134

2-(pyridin-3-yl)-4-(4-ftuorobenzyl am no)-6-ethylthieno[2, 3-d]pyrim- dine;
5 10 C 15 20 30 35 with

4-chl or o-‘!!’(zﬂ‘i‘?%?% 3-yl)-6-chl orot hi eno[ 2, 3-d] pyri mi di RETEFYE01155]

2- (pyridin-3-yl)-4-(4-fluorobenzyl am nd356- chl or ot hi eno[ 2, 3-d] pyrim - dine;
with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-nethylthieno[?2, 3-d] pyri mdine
gives 2-(pyridi n-3-yl)-4-(4-fluorobenzyl am i no)-5-chl oro-6-nethylthieno-
[2,3-d]pyrimdine; with

4-chl oro-2-(pyridin-3-yl)-6-nitrothieno[ 2, 3-d]pyrimdine gives

2- d - A - dine;
w th 4 chi or Dbt (KA 6 TR E&W%“‘*a?‘pyr%?? C gives.
2-(pyridi n- @yryhimrsz fwekl uorobenzylamino)-5, 6-d inmethylth ieno[2, 3-d]-

pyrimdine; with

4- chl ogo- 2- (pyr|%h('ﬁoﬁa@")ﬁ'ﬂ)'ﬁrﬁ‘qﬁﬂWPQRB?H?WW)&@(@GQG’G?WFPMb‘l ne gives
2- (pyridin-3-yl)g %ﬂp[?wﬁ Qgﬁﬂﬁ%?d”{hé‘o) -trifluoronethylthieno-

[2,3-d] pyrimdin
4-chl or o- 2- (|soxazol 5-yl)-6-nethylthi eno[2 3-d] pyri m di ne gives

2- (i soxazol - él) 4(4f|uorobenz Iamno rreth | t hi eno[ 2, 3-d] pyri- m dine;
wi th 4-chl or‘dlt 4@@@6(&2{(!3058@%-8 Isndlibg' pyrimigingyi ves 2- (i
soxazo | -5- IL 4-(4-fl u oro benzyl a mi no) methy Ith i en o[2, 3-d]
pyri - %dl ne¥
2-{isoxazol-5-yl)-4-(4-fluorobenzylamino)-5,6-cyclopentenothieno-
c [2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-5,6-cycloheptenothieno[2, 3-d]pyrimidine
15 gives
2-(isoxazol-5-yl}-4-(4-fluorobenzylamino)-5,6-cycloheptenothieno-
[2.3-d]pyrimidine;

20 with 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(4-fluorobenzylamino)-6-ethylthieno{2, 3-d]pyrimi-
dine;

C 5 with 4-chloro-2-(isoxazol-5-yl)-6-chiorothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(4-fluorobenzylamino)-6-chlorathieno[2, 3-dipyrimi-
dine;

30 with 4-chloro-2-(isoxazol-5-yl)-5-chloro-6-methylthienof2, 3-d]pyrimidine
gives
2-(isoxazol-5-yl)-4-(4-fluorobenzylamino)-5-chloro-6-methyithieno-
[2,3-d]pyrimidine;

35 with 4-chioro-2-(isoxazol-5-yl)-6-nitrothieno[2, 3-d]pyrimidine gives



WO 2005/ 047292 PCT/ EP2004/011551 -135 C 5 10 15 with

4-chl oro-2- (i soxazol -5-yl)-5,6,7,8-tetrahydro-[1 ]-benzyithieno[2,3 -d]-
pyri m di '

2- (1 soxarz\gp%‘y@%gz-gﬁ-m-fl uor obenzyl am no%- 5,6,7,8-tetr aﬁS%HFS?'{“?L’“]‘?S‘benzy l'th
ien o[2, 3-d]pyri mi dine; with -136-

4-chl oro-2- (i soxazol -5-yi)-5, 6-cycl opentenot hieno[2,3-d]pyrimdin e gives
2- (i soxazol -5-yl)-4-(4-fluorobenzyl ami no)-5, 6-cycl opentenoth ieno-
(2,3-d]pyrimding;. wth . . . o

4- chl or 0- 2- (i so@ﬁ'&P@%%‘Y%:“a%%‘?fBHsB%!QﬁBY'Pﬁ)é%att&‘?tﬁ'-e&'}’b%,ﬁﬂl%ﬁ"ﬁb gi ves
2- (i soxazol -5-ylgind- (4-f1 uorobenzylami no)-5, 6-cycl oheptenothieno-
[2,3-d]pyrimdine; 20 with

4-chl oro- 2- (i soxazol -5-yl)-6-ethylthieno[2, 3-d] pyri m di ne gives

2- (i |-5-yl)-4-(4_f| benzyl ani no) - 6- et hyi t hi eno[ 2, 3-d] pyrim - dine;
25 30 i t . S0BFFHOM-2 (86X aEI sl -BmEVP SR DY ATig 9 BNASCl ne gi vos

2- (i soxazol - 5-yij 74- leuok oben ] - chl 1l rim- dine;

with 4-chl oro- 2-5( 3%8&3222%@ @53% @@%’ﬁ%ﬁ 'a%@éjﬁﬁ?*&ﬁ@ﬁ%ﬁ?% rni di ne

gi ves 2- (i soxazopyrimidine;4- (4-f1 uorobenzyl am i no) - 5-chl or o- 6- net hyl t hi eno-

[2, 3-d]pyrimdine; 35 with

4-chl oro- 2- (i soxazol -5-yl)-6-nitrothieno[2, 3-d] pyri m di ne gi ves WO

20057047292 J6T1FRASUS QisbRBZ01-5-31 S-trifluoromethylthienof[2, 3-d]pyrimidine

gives

C 2-(isoxazol-5-yi)-4-(4-fluorobenzylamino)-6-trifluoromethylthieno-

[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyrazin-2-yl}-6-methylthieno[2,3-d]pyrimidine gives

2-(pyrazin-2-yl)-4-(4-flucrobenzylamino)-6-methylthieno[2, 3-d]pyrimi-

dine;

20 with 4-chloro-2-(pyrazin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(4-fluocrobenzylamino)-5-methylthieno[2, 3-d]pyrimi-
dine:

c 25 with 4-chloro-2-(pyrazin-2-yl)-5,6,7, 8-tetrahydro-[1]-benzylthieno[2,3-d]-

pyrimidine gives
2-(pyrazin-2-yl)-4-(4-fluorobenzytamino)-5,6,7 ,8-tetrahydro-[1]-
benzylthieno[2,3-d]pyrimidine;

30

with 4-chloro-2-(pyrazin-2-yl)-5,6-cyclopentencthienc{2,3-d]pyrimidine

gives
2-(pyrazin-2-yl}-4-(4-fluorobenzylamino)-5,6-cyciopentenothieno-

[2,3-d}pyrimidine;
35



2- (i soxazol -5-yl)-4-(4 fiuorobenzyl am no)-6-nitrothieno[2, 3-d] pyrim- dine;
510 C15 with

4-chl oro-2- (i soxazal -5-yl) -5, 6-di met hyl thi eno[ 2, 3-d] pyrinm dine gives 2-(i
soxazol - SYAPIUNIH25 | yor obenzyl ani no)-5, 6-di nethyl t hfgﬁmm‘glﬁfl
pyrimdine;, with - 137 -

4-chl oro-2- (i soxazol -5-yl)-6-trifluoronethylthieno[?2, 3-d] pyrimdine gives
2- (i soxazol -5-yl)-4-(4-fl uorobenzylamino)-6-trifl uoronethylthieno- [2,
3-d]pyrimdineg, wth . . Lo

4-chl or o- 2- (}fﬂﬂ" ehlom-gripyezinseryl)-b G-eyripnerienpiienai? &-Alpygmidise

2- (pyrazin- 2-*&;-4-(4-“ uor obenzylam no)-6-nethylth ieno[2, 3-d]pyrim -
dine; 20 w tﬁ -chl oro-2- (pyrazin-2-yl)-5-nethyl thieno[2,3-d] pyrimdine

gives 2- ( pyrazi 2«pyngzin-2-y(¥34(4 Jondiserzylaminois)6-by crohsptenbtiiens| 2,
3-d]pyrimi- dine; 25 30 with 4-chl oro-2-(pyrazin-2-yl)-5,6,
7, 8-te§r ahydr o- [ [, 3-dieainyiding: eno[ 2, 3-d]- pyri nidine gives
2- (pyrazin-2-yl)-4-(4-fluorobenzylam no)-5,6,7,8-tetrahydro-[1 ]- be nzy Ith
i eno[2, 3-d pyri mi di ne; wth
4-chl or o- 2- (whaﬁcmo?c-w(by@zﬁw-gyw1-&%%3{12&.@2?3@';8”%6#@@& dine gives

, 0-CYy

2-(pyrazin-2-yl)-4-(4 fluorobenzyl am no) - cl' opent enot hi eno-
[ 2, 3-d] pyri mi di n2:{(ppRzincl 004+ 4-fteechereylampod-bH-ethy iinienol2 3-d]pyriroi-
dine;
10
with 4-chloro-2-(pyrazin-2-yl)-8-chlorothieno[2, 3-d]pyrimidine gives
o 2-(pyrazin-2-yl)-4-(4-fluorobenzylamino)-6-chlorothieno[2, 3-d]pyrimi-
dine;
15
with 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-methylthieno[2,3-d)pyrimidine
gives
2-{pyrazin-2-yl)-4-(4-flucrobenzylamino)-5-chloro-6-methylthieno-
20 [2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yi)-4-(4-fluorcbenzylamino)-6-nitrothieno[2, 3-d]pyrimi-

C 25 dine;

with 4-chloro-2-(pyrazin-2-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(4-fluorobenzylamino)-5,6-dimethylthieno[2, 3-d]-

rimidine;
30 Py
with 4-chloro-2-(pyrazin-2-yi)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(4-fluorobenzylamino)-6-trifluoromethylthieno-
[2,3-d]pyrimidine;
35

with 4-chloro-2-{pyridin-2-yt)-6-methylthieno[2, 3-d]pyrimidine gives



Wi th 4-chl oro-2-( pyr azin-2-yi)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne
gi ves 2-(pyrazin-2-yl)-4-(4-fluorobenzyl amino)-5, 6-cycloheptenothieno-

[ 2, 3-d] py d%)g W t h

4-chl or o-y-( y#@‘??ﬂ 2-yi)-6-ethylthi eno[ 2,3-d] pyrimdi né’CJ{‘%?é%"“"'“m

2- (pyrazin-2-yl)-4-(4-fl uorobenzyl anmril ﬁcr) 6-ethylth i eno[2, 3-d]pyri m -
dine; with 4-chloro-2-(pyrazin-2-yl)-6-ch lorothieno[2,3-d]pyri md i ne

gi ves ~/

2- (pyrazin-2-yl) 24 (4f| | am no r ot rim- dine;
15 with 4-chlor 022( Wéﬁh@?f{}ﬁ?ﬁc’@b@nﬁﬁl@m@g}q@ ?/tP"V hB[zga‘g}léﬁ/ ¥i mi di ne
gi ves 2-(pyrazi nd%eyl )-4-(4 fluorobenzyl am no)-5-chl or o- 6- net hyl t hi eno- 20
[2,3-d]pyrimidine; C 25 30 35 with

4-chl oro-2-(pyrazin-2-yl)-6-nitrothi eno[2 3-d] pyri m di ne gives

2- (pyrazin- 2- fluor obenz ni trothieno 3-d] pyrim- dine;
wi th 4xchl or l&ytg i‘ﬁ?‘&’é@?r@lﬂ?!m‘zﬁ 6§ -Hei %‘H})PE“I’P@T@ PX"@'&]"’@Q'WA di ne gives

(pyr 31 n-2:y1) pl( bl 9L REREotr By arfFF S mdtiticP B2 Y-kl 2

2-
3-d
4-chl or o- 2- (pyr ading: 2-yl ) -6-trifl uoronethyl thi eno[ 2, 3-d] pyri m di ne gives
2-(pyrazin-2-yl)-4-(4-fluorobenzylamino)-6-trifluoronethylth ieno-
[2,3-d]pyrimdine; with

2005/ S;ZZSJ i AL b B eL S Bl B8 ary bR bl fetis 2o
(ZZII E}gyrl i n- Zﬂbme‘blv&élsf' uor obenzyl am no) -6-nethylth ieno[2, 3-d]pyri m -

C

2-{pyridin-2-yl)-4-(4-fluorobenzylamino)-5,6,7,8-tetrahydro-[1}-benzyl-
thieno[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-2-yl)-5,6-cyclopentenothienof2,3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(4-fluorobenzylamino)-5,6-cyclopentenothieno-
[2,3-d]pyrimidine;
20
with 4-chioro-2-(pyridin-2-y1)-5,6-cycloheptenothieno[2, 3-djpyrimidine
gives
2-(pyridin-2-yl)-4-(4-fluorobenzylaminc)-5,6-cycloheptenothieno-
c 25 [2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yi)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(4-fluorobenzylamino)-6-ethyithieno[2, 3-d]pyrimi-
30 dine;
with 4-chloro-2-(pyridin-2-yl}-6-chlorothieno[2,3-d)pyrimidine gives
2-(pyridin-2-yl)-4-(4-fluorobenzylamino)-6-chlorothieno[2,3-d]pyrimi-

dine;
35



10 15 20 25 30 with
4-chl oro-2-(pyridin-2-yl)-5-nmethylthieno[2,3-d]pyrimdine gives 2-(pyrid
in-2-yl)-4-(A4- obenzyl am no) - 5- net hyl t hi eno[ 2, 3-d] - di.ope; with
4-chl or o-‘éf’(’ﬁ&’/spdﬁz@%- 2-yl)-5,6,7,8-tetrahydro-[1 |- benzyP##iEg%dgf‘aﬂsgl-ed] pyri -
m di ne gives 2-(pyridin-2-yl)-4-(4-fl uéaébenzyl am no)-5,6,7,8-tetrahydro-[1
]-benzyl - thieno[2, 3-d]pyrimid ine; with
4-chl oro-2-(pyridin-2-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne gives
2 (pyrid 0 2l cilfa 2 byRGREZDA S BRIoRS: e iyikerRE B Spgihicing
4- chl or o- 2- (giy,é'?di n-2-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives
2-(pyrid in-2-yl)-4-(4-fluorobenzyl am no) -5, 6-cycl ohept enot hi eno-
[ 2, 3-d] pyri mi di n2y(pyndinh-2-yl}-4-(4-fluorobenzylamino)-5-chioro-6-methylthieno-
4-chl oro-2-(pyrigdin-2-yi)-6-ethylthieno[2, 3-d] pyri mdine gives
2- (pyrgdin-2-yl )&Aé]'@ﬁl%lr%lglr@menzy! am no) - 6-et hyl thi eno[2, 3-d]pyrinm- dine;
wi th 4-chl oro-2-(pyridin-2-yl)-6-chl orothieno[ 2, 3-d] pyri m di ne gives
2-(pyridin-2 -y 1)-4-(4-fluorobenzylamino )-6-ch | orot hi eno[2, 3-d
py r i mi- withe-cord/(pR0dihQ2LyPaEB2nGinieRAR03-Hkyrimitine §iv8s5 wi th
4-chl oro-2- (pyri di n- 2-,y|£]- 5-chl or o- 6- net hyl t hi eno[ 2, 3- dhgéri m di ne gives
2- (pyri di n-2- yI ) 24pYridintZrgh-dhid-yereheay amingerratathieeoks: Bdlp g -
[2,3-d] pyrimdi N§ine:

10

with 4-chloro-2-(pyridin-2-yl)-5,6-dimethylthieno[2,3-d)pyrimidine gives
2-(pyridin-2-yi)-4-(4-fluorcbenzylamino)-5,6-dimethylthieno(2,3-d]-
pyrimidine;

C"

15
with 4-chloro-2-(pyridin-2-yl)-6-trifiluoromethylthieno{2, 3-d]pyrimidine gives
2-(pyridin-2-y)-4-(4-fluorobenzylamino)-6-triflucromethyithieno-
[2,3-d]pyrimidine;
20
with 4-chloro-2-(pyridin-4-yl)-6-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(4-fluorobenzylamino)-6-methylthieno{2,3-d]pyrimi-

dine;

with 4-chloro-2-(pyridin-4-yl}-5-methylthienof2 3-d)pyrimidine gives
2-{pyridin-4-yl)-4-(4-fluorobenzytamino)-5-methylthieno[2, 3-d]pyrimi-
dine;
30
with 4-chloro-2-(pyridin-4-yl)-5,6,7 8-tetrahydro-{1]-benzylthieno[2,3-d]pyri-
midine gives
2-(pyridin-4-yl)-4-(4-flucrobenzylaminc)-5,6,7,8-tetrahydro{1]-benzyl-

thieno[2,3-d]pyrimidine;
35



wi th 4-chl oro-2-(pyridin-2-yl)-6-nitrothieno[2, 3-d] pyrimdine gives
2-(pyridin-2-yl)-4-(4-fluorobenzylam no)-6-nitrothieno[2, 3-d]pyrimi- dine;
10 with 4-chl oro-2-(pyridin-2-yl)-5,6-dinethylthieno[2, 3-d rimdine gives
2- (pyri diMO208p/047292 - (4-f | uor obenzyl am no) - 5, 6- di et hyl tPf 094/0353] -
pyrimdine;, 15 with -140 -
4-chloro-2-(pyridin-2-yl)-6-trifluoronethylthieno[?2, 3-d] pyri m di ne gives
2-(pyridin-2-yi)-4-(4 fluorobenzyl am no)-6-trifl uoromnethylthieno-

[2,3-d] pyrimdine; 20 with

4- chl or o- 2- (veifh deihier-2-(pyridinet-y45; Gricgelopentendtpend(@i 3dipyrighidine  2- (pyri di
n-4-yl)-4-(4-fl uorobenzyl am no)-6-nethylth ieno[2, 3-d]pyrimi- dine; C 25
wi th 4-chl or¥¥8S (pyri di n-4-yl)-5-nmet hyl t hi eno[ 2, 3-d] pyri ni di ne gi ves

> 4 ind-vl Al . ' . a >
i ner 30 vith 4 SHEn 2 PURRgicK BRI Sy RpRArtigngl Py T
]- benzgl t hi eno[ 723-d]pyyimiding] di ne gi ves

2- (pyredin-4-yl)-4-(4-fluorobenzyl am no)-5,6,7,8-tetrahydro-[1 ]-benzyl -
thieno[ 2, 3-d]pyrimdine; 35 WD 20051047292 PCT/ EP20041011551 -140 5 10 C

gi ves 2- ( pyrih A IOB S QY RS SRR AR S0 BB ot i eno-
gives
2-(pyridin-4-y1)-4-{4-fluorobenzylamino)-5,6-cycloheptenothieno-
[2,3-d)pyrimidine,;

with 4-chloro-2-(pyridin-4-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yi}-4-(4-fluorobenzylamino)-6-ethylthieno[2, 3-d}pyrimi-
15 dine;

with 4-chioro-2-{pyridin4-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(4-fluorobenzylamino)-6-chlorothieno[2, 3-d]pyrimi-
20 dine;

with 4-chloro-2-(pyridin-4-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
C 25 2-(pyridin-4-y1)-4-(4-fluorobenzylamine)-5-chloro-6-methylithieno-
[2,3-d)pyrimidine;

with 4-chloro-2-{pyridin-4-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yh)-4-(4-fluorobenzylamino)-6-nitrothieno[2, 3-d]pyrimi-

30
dine;

with 4-chloro-2-(pyridin-4-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(4-fluorobenzylamino)-5,6-dimethyithieno[2, 3-d]-

35 pyrimidine,



[2,3-d]pyrimdine; with

4- chi or o- 2- (pyr| din-4-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives

2- (pyridin-4- 0%1 4- (4-f1 uorobenzyl amino)-5, 6-cycl ohept enot hi eno-

[2, 3-d] p pﬁpé{ B2 t h PCT/EP2004/011551

4-chl oro-2-(pyridin-4-yl)-6-ethylthi enod®-3-d] pyri m di ne gives

2- (pyridin-4-yl)-4-(4f | uorobenzyl am no) - 6- et hyl thi eno[ 2, 3-d]pyrim- dine;

Wi th 4-chioro-2-(pyridin-4-yl)-6-chlorothieno[2, 3-d] pyri mdine gives
(pyridin-4-yl)-4-(4-fl uorobenzyl am no)-6 chl orothieno[ 2, 3-d] pyrim- 20

ne; with with4-chloro-2- (pyrld|n-4-yI)-6-trvﬂuoromethylth|eno[2 3- d]pyrlmldlne gives

c

hl or o- 2- (pyridin- 4- th 2, 3-d Lm dine gives 25
0 35 2-(pyrid ﬂla!fﬂ@/“*a!'? ‘@I’ Pgﬁ §'¥' 'ﬁﬁ%@rﬂﬁlﬁfyﬁh@%t hyl th i eno-
2, 3d)pyr|md|g Eg F’
hi or 0- 2- (pyri‘di n-4-'yl') - 6- nltrothl eno[ 2, 3-d] pyrimdine gives 2-(p yri d i
yI)4(4f|uorobenzy|am|no)6n|troth|eno[2,3d]p
m ¥- di ne;
| or 0- 2- (W'PGPHS FeaAtionsf@ thdieh!AbEeR7KIRBIIZe 3- d] pyr i mi di ne gi ves
pyridin-4-yl)-4-(4-fluorobenzyl am no) -5, 6-di net hyl t hi eno[ 2, 3-d]-
i m di ne; WD 20051047292 PCT/ EP2004/ 011551 -141 with

h
hl or o- 2- (with chmor‘trﬂi(byrﬁdlhra ?I)-@ﬁ'\@fmﬂlh)értd@wr@nﬁndihéﬂvdﬁ di ne gives
pyr| di n-4-yl)-4-(4-fl uorobenzyl amino)-6-trif oronethylth ieno-

2, d] pyr i m di n&(pwidin-3ey}-4-(34- d|chlorobenzylam|no)-6-methy!thleno[2 3-d]-
pyrimidine;

2-
di
4-
3
(
4c
n-4-
yri
4-c
2-(
pyr
4-c
2-(
[

C

with 4-chloro-2-(pyridin-3-y1}-5-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-y1)-4-(3,4-dichlorobenzytamino)-5-methylthieno[2,3-d]-
15 pyrimidine:;

with 4-chloro-2-(pyridin-3-yi)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
midine gives
20 2-(pyridin-3-yl)-4-(3,4-dichlorobenzylamino)-5,6,7, 8-tetrahydro-[1]-
benzylithieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5,6-cyclopentenothieno[2,3-d]pyrimidine
C 25 gives
2-(pyridin-3-yl)-4-(3,4-dichlorobenzylamino)-5,6-cyciopentenothieno-
[2,3-d]pyrimidine;

30 with 4-chloro-2-(pyridin-3-y1)-5,6-cycloheptenothieno[2, 3-d)pyrimidine
gives
2-(pyridin-3-y)-4-(3,4-dichlorobenzylamino)-5,6-cycloheptenothieno-
[2,3-d]pyrimidine;

35 with 4-chloro-2-(pyridin-3-yl)-6-ethyithieno[2, 3-dJpyrimidine gives



C 25 Anal ogous reaction of 3,4-dichlorobenzylam ne with
4-chl oro-2-(pyridin-3-yl)-6-nethylthieno[ 2, 3-d] pyri mdine gives

2- (pyridi - - -(3 4-di chl or obenzyl am no) - 6- net hyl t o 3-d] -
pyrini di n %\‘z\ﬁg(‘% 2chl or o- 2- (pyri di n-3-yl ) - 5- et hyl t hi eﬁtf@%%ﬁ?ﬁ?ﬁ mi di ne
gives 2- (pyr|d|n 3-yl)-4-(3, 4-di chl or 882nzyl am no) - 5- net hyl t hi eno[ 2, 3-d] -
pyrimdine; with 4-chloro-2-(pyridin-3-yl)-5,6,7,8-tetrahydro-[1

] - benzyl t hi eno[ 2, 3- d]pyr| m di ne glves

2- ridin-3-yl)-4- hl Qr m no) ra

beg%“hi eno[)zl )% B)hﬁ"ﬁ 4? hlgro%enzylamlno)—s ethyl 1’it'-;nc:’ 8]p§/r]'i—]

4- chl or o- 2- (pyr|§ -yl) - 5 6- cyclopentenothleno[z 3- d]pyr|n1d|ne gi ves

2-(pyridi n-3 -4-1'3, 4-di chl or obenzyl am no) -5, 6-cycl opentenoth i eno-
[ 2, 3-d] pyri m di ne; 30vmth4t
| oro-2-(pyridin-3-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives

2- (pyrkdi n- wuw)chlqmt%(nyr iH-h Sheerathiensl?, 3sllpwimidine Besenot h i eno-
2,3-d rim d| 3D L W

42 chi or 02 2- ( pyr | NPT M@ s B pOY B AR F S PR AIbIERRIZS S

2005/ 047292 PCT/ 5RifidH 11551 - 142 2- (pyri di

n-3-yl)-4-(3, 4-dichl orobenzyl amino)-6-ethylth ieno[2, 3-d]pyri- nidine; C5
10 15 with 4- hloro-2-(pyridin-3-yl)-6-chlorothieno[2,3-d]pyrimdine gives

2- di n- 3- - di chl I 6- chl hi 3-d] -

pyﬁP)r/nr :1j(|) Ing ?{I!1)4-éhlc(1 p)lfr(l;cgllnosr yB?—cXIo?o%%éthyltﬁ%n%[Z% d]SQr? |2d|ne ]

gives
2-(pyridin-3-yl)-4-(3,4-dichlorobenzylamino)-5-chioro-6-methyithieno-

-

[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-3-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-3-yl}-4-(3,4-dichlorobenzylamino)-6-nitrothieno[2, 3-d)pyri-
midine,

20 with 4-chloro-2-(pyridin-3-y1}-5,6-dimethylthienof2 3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-dichlorobenzylamino)-5 6-dimethylthieno-
[2,3-d]pyrimidine;

~ g with 4-chloro-2-(pyridin-3-yl)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-3-y1)-4-(3,4-dichlorobenzylamino)-8-trifluoromethylthieno-

{2,3-d])pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-6-methylthieno[2, 3-d]pyrimidine gives

30
2-(isoxazol-5-yl)-4-(3,4-dichlorobenzylamino)-6-methylthieno[2,3-d]-
pyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-5-methylthienc[2,3-d]pyrimidine gives
35

2-(isoxazol-5-y!)-4-(3,4-dichiorobenzylamino)-5-methylthienof2, 3-d]-
pyrimidine,;



wi th 4-chl oro-2-(pyridin-3-yl)-5-chl oro-6-nethylthieno[2, 3-d] pyri m dine
gi ves 2 (pyridi n-3-yl)-4-(3,4-d ichlorobenzyl amino)-5-chloro-6-nethylth

i eno- dine; with

4-chl or 02\58( g‘if?‘%fﬁ’!”ﬁ] 3- yI) 6- ni trot hi eno[ 2, 3- d] pyri m di ngcap%og«uousa
2-(pyridin-3-yl)-4-(3, 4-dichl orobenzyt 443 r0) - 6- ni trot hi eno[ 2, 3-d] pyri -

m dine; 20 with

4-chl oro-2-(pyridin-3-yl)-5, 6-di nethylthieno[2,3-d]pyrimdine gives 2-(py
ri di n-3-y 1)-4-(3, 4-d i ch lorobenzyl amino)-5, 6-d i met by Ith ieno-
[2,3-d]pyrimdine; 25 30 35 with

4-chl -2- | a0
2 (pyri 0 1 ne SO Aefortd Rt Y B TR ST o SRR S 01 ¥ eno-
2, 3-d idline\pive
El chl o]r gyrzl ???ongalznoelﬂg S|5>chl) met hyl t hi eno[ 2, 3-d] pyri m di ne gives 2-(i
T

2- (i
soxazo{_.i 5-yl)-4- 2-@8024319| 4richésighleeben mﬂ?ﬂmﬁﬁeﬁ Byi . Brietrahygre- 18- d] -
pyrimdine; with_ 4-chlor S-yl)-5-nethyl thieno[ 2, 3-d] pyrim di ne
gives 2-(isoxaz P2 Bhsﬂr@[iiizdﬁyéﬁ@%%k Toro be nzyl a min 0)-5-methy It h
ieno[2, 3-d]- pyrimdine; WO 2065/047242 PCT/ EP2004/ 011551 -143 | 5 10 15
with 4-chl oro-2-(isoxazol- -yl)-5,6,7,8-tetrahydro-[1]-benzylthieno(2,3-d]-
pyri mi di ne gwitkd-chloios2xwoaazd-5y)-5,6-cyclopentenothieno2,3-dlpyrimidine

4- (3, 4-di chl or obenzyl am no) -5, 6, 7, 8-tetrahydro-[1 ]-

benzyl t hi eno®Y®8-d] pyrimidine; with

4- el of®- 2- (I soxagRbxSsofle-yi5.45 X HAMNGBLERLYIBHFAG)L S 635yl dperitdhdli ne  gi ves
thieno[2,3-dlpyrimidine;
C

with 4-chioro-2-(isoxazol-5-yl)-5,6-cycloheptenothienc[2, 3-d]pyrimidine
15 gives
2-(isoxazol-5-yl)-4-(3,4-dichlorobenzylamino)-5,6-cycloheptenc-
thienof2,3-d]pyrimidine,

20 with 4-chioro-2-(isoxazol-5-yl)-8-sthylthieno[2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3,4-dichlorobenzylamino)-6-ethylthieno[2, 3-d]-
pyrimidine,

25 with 4-chioro-2-(isoxazol-5-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3,4-dichiorobenzylamino)-6-chlorothienof2, 3-d}-

pyrimidine;

30 with 4-chloro-2-(isoxazol-5-yl}-5-chloro-6-methylthieno[2, 3-d])pyrimidine
gives
2-(isoxazol-5-yl)-4-(3,4-dichlorobenzylamino)-5-chioro-6-methyl-
thieno[2,3-d]pyrimidine;

35 with 4-chloro-2-(isoxazol-5-yl)-6-nitrothienc(2,3-d]pyrimidine gives



2- (i soxazol -5-yl )-4-(3, 4-di ch | oroben zylami no)-5, 6-cycl openteno-
thieno[2, 3-d]pyrimdine; with

4-chl or O‘%P(ZW?Z? | -5-yl)-5, 6-cycl ohept enot hi eno[ 2, 3- d%@?‘fgﬁ?ﬂﬂhﬁ%ﬁl gi ves

2- (i soxazo -(3,4-d ichlorobenzylami no)-5, 6-cycC epteno- th
ieno[2, 3-d]pyrimi dine; 20 with -144-

4-chl oro-2- (i soxazol -5-yl)-6-ethylthieno[ 2, 3-d] pyri mdine gives

2- (i soxazol-5-yl )-4-(3, 4-d ichtorobenzy | a mi no)-6-ethy Ith i en of?2,
3-d] - pyrimdine, 2 0. ,wt . . . : .

4-chl oro- 2- (i sox%’é'&ggég% 'y'3'—46@’6%%?'@?8F§¥I§MT%§TWW’%‘°¥’9é§]py”'

2- (i soxazol -5-Y fidide(3, 4-d i cht oroben zy lami no)-6-ch lorot h ieno
[2, 3-d ]- pyrimdine; wth

4-chl oro- 2- (i soxazol -5-yi)-5-chl oro-6-net hyl thi eno[ 2, 3-d] pyri m dine gives

£hi enoka. 3- AV A Hiatche issusgpichry)-o 6-dimatnyithidrof2 3alpyfimicine ges

4-chi Co (i B uld o -mi L ) VO
20051047202, PoT) EROBNRY FLB TS A heHGRRER A B A iR

| or obenzyl am i nol; Bdipyriniidiri@; eno[ 2, 3-d]pyri - mdine; Cr 5 10 15 20 25 30
35 with 4-chloro-2-(1soxazol -5-yl)-5, 6-di net hylthieno[ 2, 3-d] pyrimdine gives

with 4-chloro-2-(isoxazol-5-yl)-6-trifluoromethyithienof2,3-d]pyrimidine
10 gives
2-(isoxazol-5-yi)-4-(3,4-dichlorobenzylamino)-6-trifluoromethylthieno-

c [2,3-d)pyrimidine;

15 with 4-chloro-2-(pyrazin-2-yl)-6-methyithieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-dichlorobenzylamino)-6-methylthieno[2, 3-d]-
pyrimidine,

20 with 4-chloro-2-(pyrazin-2-yl)-5-methylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)}-4-(3,4-dichlorobenzylaminc)-5-methylthieno[2,3-d]-
pyrimidine,;

~ 25 with 4-chloro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1]-benzyithieno{2,3-d]-

pyrimidine gives
2-(pyrazin-2-yl}-4-(3,4-dichlorobenzylamino)-5,6,7 8-tetrahydro-{1}-
benzylthieno[2,3-d]pyrimidine;

30

with 4-chloro-2-(pyrazin-2-yl)-5,6-cyclopentenothieno[2,3-d]pyrimidine

gives
2-(pyrazin-2-yl)-4-(3,4-dichlorcbenzylamino)-5,6-cyclopentenothieno-

[2,3-d]pyrimidine;
35



2-(i soxazo | -5-y 1)-4-(3, 4-d i ch lorobenzyl amino)-5, 6-d i nmethy Ith
ieno - [2,3-d]pyrimdine;, with

4-chl oro-2 (|soxazol S-yl)-6-trifluoronethylthienof2, 3- gh rim d|ne gi ves
2- (i soxaz‘szg”WY 9- (3, 4-dich lorobenzyl ani no)-6-trif g MASthi ~“eno-
[2,3-d] pyrimdine;, with - 145 -

4-chl oro-2- (pyrazi n-2-yl)-6-nethylthieno[ 2, 3- d] pyrim di ne gives 2-(pyrazi
n-2-y 1)-4-(3, 4d| ch t o robenzy lami no)-6-meth y | thi e no[2, 3-d
]- pyrimdine; wt

4- chi or o- 2- (mlhéz?moza-?r(www -Bfr-exriperieapitianal? drdlpygmidige

2- (pyrazin- MF%. 4- (3, 4-di chl or obenzyl am no) - 5- net hyl t hi eno[ 2, 3-d] -

pyri m di ne; %n

4-chl oro- 2- (pyr aZ-'(ﬂyr%zW—?*y‘5)~5~(3A%lbﬁb?@ﬂiéﬂhytarfnhbjmydzlbhepmbhénd-]

pyri m di ne gives azin yl) (3, 4-di chl or obenzyl anm no) -5, 6, 7,

8- tetrshydro [1 ﬂz,3ﬂ%?ﬂwlﬂmel,eno[2 3-dlpyrimid ine; with

4- chl oro- 2- (pyrazi n-2-yl) -5, 6-cycl opent enot hi eno[ 2, 3-d] pyrirnidine gives
2- (pyrazi n-2-yl)-4-(3,4-dichlorobenzyl amino)-5, 6-cycl opentenot hi eno-

[2,3-d] pyri nwﬁhﬂﬁchlﬁﬁ-ﬁqe'ﬂ&ﬂ? (294)-Bethftti@ I BldpRtimicitégived 0 W th

4- chl oro- 2- (pyrazi n- 2-yl 6-cy c% ohept enot hi eno[ 2, 3-d] pyri m di ne gives
2- (pyrazin-2-yl )24p1((|(a,zm-ﬂ+ytt)|@4-l(3Aedlehlnywbmwam)'lof}ﬁeemytﬂhiehefﬁ awdjpyri- eno-

[2,3-d] pyrimdine; with
4-chl org 2- (pyra P08 v ) - "t hyl t hi enol 2, 3- d] pyri ni di ne gives
2- (pyr in-2-yl)-4-(3,4-di chl orobenzyl amino)-6-ethylthi eno[2, 3-d)pyri-
m dine; ¢ with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[ 2, 3-d] pyri m di ne
&v_es_ d_2- ( pywithidaetRopd-R-(py(axirt2d)| pBlaarbthiend[2r8-aipyrinidimecgiogédi eno[ 2, 3-d] -
ri mdine; .
2-(pyrazin-2-yl)-4-(3,4-dichlorobenzylamino)-6-chiorothieno[2,3-d]-
pyrimidine;
15
with 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
2-(pyrazin-2-yl)-4-(3,4-dichlorobenzylamino)-5-chicro-6-methylthieno-

20 [2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yt)-4-(3,4-dichlorobenzytamino)-6-nitrothieno[2, 3-d]pyri-
25 midine;

with 4-chloro-2-{pyrazin-2-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-dichlorobenzylamino)-5,6-dimethyithieno-
2,3-d]pyrimidine;
30 [2,3-dlpy
with 4-chloro-2-(pyrazin-2-yl)-6-trifluoromethylthienc[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3 4-dichlorobenzylaming )-8-triflucromethylthieno-
[2,3-d]pyrimidine,;
35

with 4-chloro-2-(pyridin-2-yl}-6-methylthieno[2,3-d]pyrimidine gives



15 with 4-chloro-2-(pyrazin-2-yl)-5-chloro-6-nethylthieno[ 2, 3-d] pyrimdine
gi ves 2 (pyra2|n 2-yl)-4-(3, 4-d ichlorobenzylami no)-5-chloro-Gnethylth

i eno- imdine; 25 30 35 with

4- chl oro- (%?F?‘Jé%% 2-yl)-Gnitrothieno[ 2, 3-d] pyrim di nEC&E\'f’ W04/011551
2-(pyrazin-2-yl)-4-(3,4-dish Iorobenzyﬂéﬁhlno) 6-ni trot hieno[2, 3-d]pyri-

m di ne; with 4-chl oro-2- (pyrazi n-2-yl)-5, 6-di methylthieno[2, 3-d] pyrim dine
gives 2-(pyrazin-2-yl)-4-(3, 4-d ichlorobenzylam no)-5, 6-dinethylth ieno-
[2,3-d] pyrimdi

4- chl or o- 2- (pyr Qg KPM@'QT% Y43, ‘?ﬂﬁi}‘%rﬁ’é‘ﬁﬂwﬁm'%W*??’%‘“H‘]"B?P?L% e gives

2- (pyrazin-2-yl )psfhrh[%mé‘ d ich |l orobenzylam no )-6-trifluoronethylthieno-
[ 2, 3-d] pyri m di ne;

4-chl oro-2- (pyridin- 2 yI) 6- met hyl t hi eno[ 2, 3-d] pyri m di ne gi ves WO
20051047292 PCT/ EP2004/ 0115

2~ (pyr kdi n- 20 fOPRS- @VRRcH-YhenT a2 Sy midine giyes 3. d) -

rim dine;
& chi or o- 2. (pyr.%‘?iﬁd 4 P45 stchlorabepzyiaminol - mettyitienol2, 3-dl-
2- (pyri di n- 2pyrithiding;3, 4- di ck | or obenzyl ami no) 5- et hyl t hi eno[2 3-d)-

pyri m di ne; vmth 4-chloro-2-(pyridin-2-yl)-5,6,7, 8-tetrahydro-[1
1- benzyl t hi eno(2, 3-d] pyri- mdine gives

ge%%lr Iﬁa: gngr’ép éﬂfﬂ{,ﬁ{;ﬁv(ﬁyﬁ&@-y&?ﬁw @nétremyd?o ?1] bgnzy?th ea}'n&fﬁi e ][Jyn-

4-chlo 2- (ﬁl‘{dmélg{'\,e}f; yl ) -5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne
C 2-(pyridin-2-yl)-4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydro-[1]-
benzylthieno[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-2-y!)-5,6-cyclopentenothienof2, 3-dJpyrimidine
gives
2-{pyridin-2-yl)-4-(3,4-dichlorobenzylamino)-5,6-cyclopentenothienc-
[2,3-d]pyrimidine;
20
with 4-chioro-2-(pyridin-2-yl)-5,6-cycioheptencthieno[2, 3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(3,4-dichlorobenzylamino)-5,6-cycloheptenothieno-
c 25 [2,3-d)pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-dichlorobenzylamino)-6-ethylthieno[2,3-d]pyri-
miding;
30
with 4-chloro-2-(pyridin-2-yl)-6-chlorothieno[2, 3-djpyrimidine gives
2-(pyridin-2-y1)-4-(3,4-dichlorobenzylamino)-6-chlorothienc[2, 3-d}-
pyrimidine;
35



gives 2-(pyridi n-2-yl)-4-(3,4-di ch |orobenzyl am

I no) -5, 6- cyclopentonothl eno- [2,3-d]pyrimdine; 20 C 25 30 with

4- chl or o-2- |d|n 2-yl) -5, 6-cyc{ohept enot hi eno[2 3-d] pyrim dine i ves
2- (pyri d.W"z’% 4- (3, 4- di chl or obenzyl ani no) - 5, 6- cycl oﬁéﬁ%@f‘ﬁ?’éﬁg-
[2,3-d]pyr|md|ne with - 147 -
4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2, 3-d] pyrimdine gives 2-(pyri d i
n-2-y 1)-4-(3, 4-d i cht o robenzy lami no)-6-eth y Ith ien o[2, 3-d]pyri-

RN I o T e R

pyrimdine; 35.M0 2005/ 047292 PCT/ EP2004/ 011551 -147 5 with

4-chl oro- 2-( yr| di n-2-yl)-5-chl oro- 6- net hyl t hi eno[ 2, 3-d] pyri m di ne gives
2-(pyridin -2-y pXpyridif.2-¢hd-{3, ¢Jrrd|¢h|Orcbenbﬁamno)—S@htnro—Bm')ethyﬂtmérh@*o 6-m
eth yl t hi eno- [2, 3-d]lpyrimdine; with

4- chl ogo- 2- (pyri @Wmf‘ﬂdm@m t rot hi eno[ 2, 3- d] pyrimi dine gives

2- (pyri'din-2-yl)-4-(3, 4-di chl orobenzyl am no) -nitrothieno[2, 3-d]pyri-
mdine; 10 C 15 with

4- chl or o- 2- ( withi4¢emors-2L i -Ritrdthiehd ndtyege gives
2-(pyridin-2-yl)- ? (bgllﬁaéh ‘}d‘gpgaenz Ilam Eiﬁ% -Sﬁéﬁigf %t hyl t hi eno-

[ 2, 3-d] pyri mi di ng-(pywdln 2-yl)-4-(3,4- dlchlorobenzylamlno)—G -nitrothienof2, 3-d]pyri-

4-ch| oro-2-(pyri %i'ré}hé'_yl )-6-trifluoronethylthieno[?2, 3-d] pyri mdine gives
10 |

with 4-chloro-2-(pyridin-2-y1)-5,6-dimethylthienof2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-dichlorobenzylamino)-5,6-dimethylthieno-
[2,3-d]pyrimidine;

C

15
with 4-chloro-2-(pyridin-2-yl)-6-trifluoromethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-dichiorobenzylamino}-6-trifluoromethylthieno-
[2,3-d)pyrimidine;
20
with 4-chloro-2-(pyridin-4-yl}-6-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y1)-4-{3,4-dichiorobenzylamino)-6-methylthieno[2, 3-d]-
pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-5-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-dichlorobenzylamino)-5-methylthieno[2,3-d]-
pyrimidine;
30
with 4-chloro-2-(pyridin-4-y1)-5,6,7 8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
midine gives
2-(pyridin-4-yl)-4-(3,4-dichlorobenzylamino)-5,6,7,8-tetrahydro-[1}-

benzylthieno[2,3-d]pyrimidine;
35



2-(pyridin-2-yl)-4-(3, 4-dich |orobenzylam no)-6-trifluoronethylthieno- [2,
3-d] pyrimdine; 20 with

4-chl oro-2-( | gi.n-4-yl)-6-methylthieno[ 2, 3-d] pyrimdi i

2- (pyri diﬁ%ﬁffﬁ"s"%’g( 3, 4-dich | orobenzyl ami no) - 6- net hyl Fﬁ?@h%@m‘é%] -
pyrimdine;, 25 with - 148 -

4-chl oro-2-(pyridin-4-yl)-5-methylthieno[ 2, 3-d] pyri mdine gives
2-(pyridin-4-yl)-4-(3, 4-dich |orobenzyl amino)-5-nethylthieno[2, 3-d]-
pyri mdine; 3 \Q‘lt.ﬂ - .

4-chl or o- 2- (B’ﬂ?i grHore-g1(pyRdig-4,y-3. 8:avglopgnienethieneiZ 51y ritaiging 3_ d) pyri -

m di ne gi VeSgives

2- (pyridin-4=yl)-4-(3, 4-di chl orobenzyl am no)-5,6, 7, 8-tetrahydro-[1 |-

benzyl t h i eno[ 2, 2-8pyfidind-yh)4e( 3, 4dictBaroben2glanite2 S yeltp drtntthiedbi 551 - 148
510 15 with .

4-chl ogo-2- (pyri [ 3rdlpwrinyidine;_ oy ¢l opent enot hi eno( 2, 3-d] pyri ni di ne  gi ves
2-(pyrid in-4-yl )-4-(3, 4-dichlorobenzyl am no)-5, 6-cycl opentenothieno-
[2,3-d]pyrimdine; with

4- chl or o- 2- (With i4dnlorb-2(pyAdif-GyhiHbeytivhebtirotsibAoR Sldpyrimidiere  gi ves
2-(pyridin-4-yl)-4-(3, 4-dichlorobenzylam no)-5, 6-cycl oheptenothi eno-

[ 2, 3-d] pyri ngldPBe; with

4- chl -2- igdi,n-4-vyl)-6- | £ hi 2.3-d]. i .

o Cpyrigh o a-y1) 4B Ay ot R B e Sitnngy o

m di ne;‘I wth 4- cfQI ﬁ"ﬁigwei-di n-4-yl)-6-chl orothi eno[ 2, 3-d] pyri m di ne gives
2- (pyridin-4-yl)=4-( g 4-di chl or obenzyl am no) - 6- chl or ot hi eno[ 2, 3-d] -

C

with 4-chloro-2-{pyridin-4-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-dichlorobenzylamino)-6-ethylthieno[2, 3-d]pyri-

15 midine;

with 4-chloro-2-(pyridin-4-y!}-6-chlorothienc[2,3-d]pyrimidine gives
2-{pyridin-4-yl)-4-(3,4-dichlorobenzylamino)-6-chlorothieno[2,3-d]-
20 pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-5-chioro-6-methylthieno[2, 3-d]pyrimidine
gives
c 25 2-(pyridin-4-y}-4-(3,4-dichlorobenzytamino)-5-chloro-6-methylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl}-4-(3,4-dichlorobenzylamino)-6-nitrothieno[2, 3-d]pyri-

30
midine,;
with 4-chloro-2-(pyridin-4-yl)-5,6-dimethylthienc[2,3-d)pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-dichlorobenzylamino)-5,6-dimethylthieno-
35

[2,3-djpyrimidine;



20 pyrimdine; wth

4-chl oro-2-(pyridin-4-yl)-5-chloro-6-nethylthieno[ 2, 3-d] pyri mdine gives 25
2- (pyridi (3, 4-di chl or obenzy! am no) - 5- chl or o- 65

PRI py\?lom d4/347f§230 e th g PO/ EBYool/01 R8P

hl oro-2- (pyri di n-4-yl)-6-nitrothi eno[ 2149d] pyri ni di ne gives
2-(pyridin-4-yl)-4-(3, 4-di chl or obenzyl am no) - 6- ni trot hi eno[ 2, 3-d] pyri -
mdine;, with 4 chloro 2- (pyridin-4-yl)-5,6-dinethylthieno[ 2, 3-d] pyrim dine

2- b 6- di vl Lhi eno-
S pyﬁ."ﬁ{v U dEeriou-2-suln Ay R fleR B VARGt 3yl il gives” T
4-chl 2- JoiH1 W
2- ?pyﬂg |n(2y;l%(ﬁg'?%:ﬁm4ﬂg-4@h4| oro%?&?g%m‘no -GIIﬁ?FFEgr%ﬂn'ﬁ?%I ?Ih:/:flo-

[ 2, 3-d] pyri mi di n& 3-dipyrioyjdine. r eacti on of 3-nitrobenzyl anine with
4-chloro-2-(pyridin-3-yl)-6-nmethylthieno[ 2, 3-d] pyrim dine gives 2-(pyridi
n-3-yl §-4-(3-nitrobenzyl am no)-6-nmethylth ieno[2, 3-d]pyri m- dine;, with
chl oro- 2-( g3-d] pyrimdine gives 2-(pyridi
3-yl)-4- (3ﬂﬁ|éb§bgg:rﬁ%y+t§n'f?ﬁhh%dﬂr€eﬁ[ ﬁﬁ% leno[ 2, 3-d]pyrim- dine; with
chl oro- 2- (pyr|d|n 3-yl)-5,6,7, 8- tetrahydro [1 ] benzylth| eno[2 3-d] pyri -
di ne gives 20 2-(pyridin-3-yl)-4-(3-nitrobenz amrrh%-S
t et r ahydr oW[th 4rchHeferg1(pyRiging3-¥)ifsrethytthiengl2 & dlpyri 'ﬂecg'Yeﬁl e, 25

2-(pyridin-3-yl)-4-(3-nitrobenzylamino)-6-methylthieno[2, 3-d]pyrimi-

4-
n-
4-
m
8-

1 ,
0 dine:

c with 4-chloro-2-{pyridin-3-yl)-5-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-3-y1)-4-(3-nitrobenzylamino)-5-methylthieno[2, 3-d]pyrimi-
15 dine;

with 4-chloro-2-(pyridin-3-y1}-5,8,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
midine gives
20 2-(pyridin-3-yl}-4-(3-nitrobenzylamino)-5,6,7,8-tetrahydro-[1]-benzyl-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-y1)-5,6-cyclopentenothieno[2,3-d]pyrimidine
— 25 gives
2-(pyridin-3-yh-4-(3-nitrobenzylamino)-5,6-cyclopentencthieno-
[2,3-d]pyrimidine;

30 with 4-chloro-2-{pyridin-3-yl)-5,6-cycloheptencthieno[2,3-d]pyrimidine
gives
2-(pyridin-3-yl)-4-(3-nitrobenzylamino)-5,6-cycloheptenothieno-
{2,3-d]pyrimidine;
35 with 4-chloro-2-(pyridin-3-yl)-6-ethylthieno[2,3-d]pyrimidine gives

2-(pyridin-3-yi}-4-(3-nitrobenzylamino)-6-ethylthieno[2, 3-d]pyrimidine;



wi th 4-chl oro- 2-(pyri di n-3-yl)-5, 6-cycfopentenot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyridi n-3-yl)-4-(3-nitrobenzylami no)-5, 6-cyclopentenoth ieno-
[23d]pyrbmd|ne 30 35 with

4-chl or o-WORKYMEOA_3-yI ) -5, 6-cycl ohept enot hi eno[ 2, 3- d] BYFERFUMESYi ves

2-(pyrid in-3-yl )-4-(3-nitrobenzyl am h9)-5, 6-cycl ohept enot hi eno-
[2,3-d]pyrimdine;, with

4-chl oro-2-(pyridin-3-yl)-6-ethylthieno[ 2, 3-d] pyri m dine gives 2-(pyridi
n-3-yl)-4-(3-nitrobenzyl am no)-6-ethylth ieno[2, 3-d]pyrimdine; W
2005/ 047292 PCT/ EP2004/011551 -150 5 10 C 15 with

4-chl oro- 2-( I as e es 2-(pyridi
n-3-yl)-4- (S\Qwﬁt“r %%Zyl(g%ﬁdlﬁ ?ﬁ?&ls rot él %é"@%‘%ﬂeﬁn dine; with
4- chl or o- 2- (pyrIZi{pyr&nNJS)yIMG(BLmtrobénzyﬂamma)k&ehtmié‘th&rdj[@ﬁnd]psydmhe gi ves
2-(pyrid in-3-yl)-4-(3-n itrobenzylami nc)-5-ch lord-6-nmethylth ieno-

[2, 3- d%pyrlmdl rfdineii t h

4-chl ofo- 2- (pyridin-3-yl)-6-nitrothieno[ 2, 3-d] pyri mdine gives 2-(pyridi
n-3-yl)-4-(3-nitrobenzylam no)-6-nitrothieno[2, 3-d]lpyrimid ine; with

4-chl or o- 2- K 4dtH) Ity idif=31 B8R 1 ves
2- (pyridin- g,‘mg#)d¢ ‘?gyﬁl(%’?ob{enz%’/1’?51&?1'8)(:?-6 mﬁﬁ%@ﬁldﬁ]o@@@ d] pyri -

m di ne; 20 v@ivés
4-chl or o- 2- (pyl‘l? b ro 2,.3-d m di ne gives
2- (pyr] [iq {d\i‘){r?)T ¥|?ﬁb@n'i' Pﬁﬁ{‘z )tr'llll"Pﬁf ﬁo’f‘?@%&h%q “eno[ 2, 3-d]-
pyrim § {2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-3-yl)}-6-nitrothieno[2,3-d]pyrimidine gives
2-(pyridin-3-y|)-4-(3-nitrobenzylamino)-6-nitrothieno[2, 3-d]pyrimidine,;
15
with 4-chloro-2-(pyridin-3-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-yt)-4-(3-nitrobenzylamino)-5,6-dimethyithieno[2, 3-d]pyri-
midine,
20
with 4-chloro-2-(pyridin-3-yl)-6-trifluoromethylthieno[2, 3-d}pyrimidine gives
2-(pyridin-3-yl)-4-(3-nitrobenzylamino)-&-triftucromethylthieno[2, 3-d}-
pyrimidine,

with 4-chloro-2-{isoxazol-5-yl)-6-methylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-y!)-4-({3-nitrobenzylamino)-6-methylthieno[2, 3-d]pyrimi-
dine;
30
with 4-chloro-2-(isoxazol-5-yt}-5-methylthienof2, 3-djpyrimidine gives
2-(isoxazol-5-y)-4-(3-nitrobenzylamino)-5-methylthieno{2,3-d)pyrimi-
dine;
35 with 4-chioro-2-(isoxazol-5-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]-
pyrimidine gives



C 25 with 4-chl oro-2-(isoxazol -5-yl)-6-nethylthieno[ 2, 3-d] pyri mdine gives
2- (i soxazol -5-yl)-4-(3-n itrobenzyl amino)-6-nethylthieno[2, 3-d]pyri mi-

di ne; 30 ‘? 2\%5%]7;} 2chI or o- 2- (i soxazol - 5-yl') - 5- et hyl t hi F?ﬂkﬁ‘ﬁf@l’%gfl m di ne
ieno[ 2,

gi ves I'soXazo yl)-4-(3-ni trobenzgl am no) - 5- met hy d] pyrim -
di ne; W|th4chloro 2 (1 soxazol -5-yl) - 7, 8-tetrahydro-[1

] -benzyl thieno[ 2,3-d]- pyrimdine gives WO 20051047292 PCT/ EEP20041011551 -
151 2-(isoxazol-5-yl)-4-(3-nitrobenzylam no)-5,6,7,8-tetrahydro-[1 ]- b e

Zzgh: E)Poi- gn( ?sgi%'zigﬁ-%ﬁ%{ﬂéﬁnl .'ﬂmbﬁﬁﬁ?lgﬂﬁ?ﬁ'%ﬁo[ §"§‘faﬁ‘w?r[#di ne gives
2- (1 soxazol - 5- ylbeﬁ%qtﬁ,éﬁogz Qb:ﬂE?thﬂﬂhe no) -5, 6-cycl opentenot hi eno-
[ 2, 3-d] pyri m di ne;

4-chl oro- 2- (i soxazol -5-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives
[Zz(gsgngl?: El){ﬁ-ctﬁ%(q?’ leo&ég&—eﬁyn X glcycfz)pentenothlé o@g%gﬁ%%neeno_

4- chl or o- 2- (g@g azol -5-yl)-6-ethylthieno[2, 3-d] pyri m di ne gives

2- (i soxazol - )-4-(3-n |trobenzy}amno)-6 ethylth ieno[2, 3-d]pyrimi-
dine; 20 with 4 Z-Iﬂisoxazdl g-yhaiB=nitrabenkzylafind)-5 Getyolaperitén@hinoyr i m di ne
gives 2- (|soxa2@l a/ )-4- 3 nit robenzylami no)-6-chl o roth ien of 2,

10 with 4-chioro-2-(isoxazol-5-yl)-5,6-cycloheptenothieno[2, 3-d]pyrimidine

gives
C 2-(isoxazol-5-yl)-4-(3-nitrobenzylamino)-5,6-cycloheptenothieno-
[2,3-d]pyrimidine;
15
with 4-chloro-2-(isoxazoi-5-yl)-6-ethylthieno[2,3-d}pyrimidine gives
2-(isoxazol-5-yl)-4-(3-nitrobenzylamino)-6-ethylthieno[2, 3-d]pyrimi-
dine;
20
with 4-chloro-2-(isoxazol-5-yl)-6-chiorothieno[2,3-d]pyrimidine gives
2-(isoxazol-5-yl)4-(3-nitrobenzylamino)-6-chlorothieno[2,3-d)pyrimi-

dine;

with 4-chloro-2-(isoxazol-5-yi}-5-chloro-6-methylthieno[2,3-djpyrimidine
gives
2-(isoxazol-5-yl)-4-(3-nitrobenzylamino)-5-chloro-6-methylthieno-
2,3-d]pyrimidine;
a0 [2,3-d]py
with 4-chloro-2-(isoxazol-5-yl)-6-nitrothienof2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-(3-nitrobenzylamino)-6-nitrothienof{2, 3-d]pyrimi-
dine;
35

with 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthienc[2, 3-d]pyrimidine gives



,C 25 30 with
4-chl oro- 2- (i soxazol - 5-yl') - 5-chl or o- 6- net hylthi eno[ 2, 3-d] pyri mdine gives

2- (i R 3-nitrob I hl - 6- i -
[2(533?3321\9*)&?%?/%@9%( ni trobenzyl am i no)-5-chloro ”%E%‘)nﬁboh;ﬁﬁ?sl

W th
4-chl oro- 2- (i soxazol -5-yl ) -6- mtrothlehﬁiﬁz 3-d] pyri m di ne gives 2-(i
soxazol -5-yl)-4-(3-nitrobenzylam no)-6-nitroth ieno[2, 3-d]pyrimi- dine;

35 with 4-chl oro-2-(isoxazol -5-yl)-5, 6-di net hylthieno[2, 3-d] pyri mdine gives
WO 2005/ 047292 | EP20 5
2-(i soxazol - 5 yI S AOTE L Vi dernzgirohB ey amine S5y ienala 22 . o -

pyri m di ne; 52F§ vl - 5-yl) - 4-(3-ni trobenzyl am
no) - 6- trlfluoronethylthleno- [2,3-d]pyrimdine; C 10 15 with
4-chl oro-2- (i soxazol -5-yl)-6-trifluoromethylthieno[2, 3-d] pyrimdine gives

with 4-chloro-2-(pyraz t hi en m di ne gives

2- (pyrgzin- ZWS’hﬁ'&Y?@ 2?FP?5%€${2£V£{% R‘ﬁi’m &{Yﬁh ﬁgtéjpy@“ﬁfﬁgri m - dine;
W th 4 chl or @y ds (pyrazin-2-yl)-5-rnethyl thieno[2,3-d] pyrimdine gives

2- (pyrazi n- -y?) 4- (3-nitrobenzylam no)-5-nethylth ieno(2, 3-d]pyrimi-

dine; 20 with 2-(isoxazol-5-yl)-4-(3-nitrobenzylamino)-6-trifluoromethylthienc-
4-chloro-2-(pyrazin-2-yl)-5,6,7, 8-tetrahydro-[1]-benzylthieno[2, 3-d]-
pyri ni di ne g| ves2,3-d]pyrimidine;

2- (pyrazin-2-yl)-4-(3-nitrobenzyl am no)-5, 6,7, 8-tetrahydro-[1 ]-benzyl- th i
eno[1?0, 3-d] pyri mi di n e; 25

with 4-chloro-2-{pyrazin-2-yl}-6-methylthieno[2, 3-d]pyrimidine gives
c 2-(pyrazin-2-yl)-4-(3-nitrobenzylaminc}-8-methylthieno[2, 3-d]pyrimi-
dine;

15 with 4-chloro-2-(pyrazin-2-yl)-5-methyithieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3-nitrobenzylamino)-5-methyithieno[2,3-d]pyrimi-
dine;

20 with 4-chloro-2-{pyrazin-2-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno{2,3-d]-
pyrimidine gives
2-(pyrazin-2-yl)-4-(3-nitrobenzylamino)-5,6,7,8-tetrahydro-{1]-benzyl-

thieno[2,3-d]pyrimidine;
C
with 4-chloro-2-{pyrazin-2-y1)-5,6-cyclopentenothieno[2,3-d]pyrimidine
gives
2-(pyrazin-2-yl)-4-(3-nitrobenzylamino)-5,6-cyclopentenothieno-
2,3-d]pyrimidine;
30 [2,3-d]py
with 4-chloro-2-{pyrazin-2-yl)-5,6-cycloheptenothieno[2,3-d]pyrimidine
gives
2-{pyrazin-2-yl)-4-(3-nitrobenzylamino)-5,6-cycloheptenothieno-
35

[2,3-d]pyrimidine;



30 35 with 4-chl oro- 2-(pyrazi n-2-y})-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne
gives 2-(pyrazin-2-yl)-4-(3-nitrobenzylam no)-5, 6-cyclopentenoth ieno-
[2,3-d]pyrimdine: wth

4-chl oro- ‘QO(ZBW 47392 5. yl ) -5, 6-cycl ohept enot hi eno[ 2, 3-d] BW’FH?‘HI"HB”@ ves

2-(pyrazin-2-y I) -4-(3-nitrobenzyl anm ab3-5, 6-cycl o he pte no th i e no-
[ 2, 3-d] pyri m di ne; WD 2005/047292 PCT/ EP2004/ 011551 -153 with
4-chl or o- 2- (pyrazi n-2-yl ) - 6- ethylth| eno[ 2, 3-d] pyrim'di ne gives 2-(pyrazi

n2y)-4(3n|trobenzlamnﬁ _% lth . iengl[2, g‘]l yrimi- dine; C5 10
15 wth 4 chWB?&‘@'?ﬁr LBViRZI- 1)) bR R e HlPy TSR, @YeS i ne g ves

2- 2 ;
W R el or o 2 ARk YCFS ARG RLign ) Bl RAE S S Aph b T 6

gi ves 2-(pyrazi ndigeyl ) - 4- (3-ni trobenzyl am no) - 5- chl or o- 6- net hyl t hi eno-
[2,3-d] pyrimdine; with
4-chl o§o 2-(pyrazin-2-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives

20 0 th 4l chEP U SIbR AT oM P8 PP PleRB B VS T 1 di ne g ves
2- (pyrazin-2-yl) 2 4ndrdz¥ ny%bﬁ-lﬂ?ﬂit?éﬁéi%a'?mﬁo% ERbiothieRbENRldfpyrimid] pyri -

m di ne; 25
dine;

10 with 4-chloro-2-(pyrazin-2-yl)-5-chioro-6-methylthieno[2,3-d])pyrimidine
gives
2-(pyrazin-2-yl)-4-{3-nitrobenzyiamino)-5-chloro-6-methyithieno-
[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyrazin-2-yl}-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-{3-nitrobenzylamino)-6-nitrothieno[2, 3-d]pyrimi-
dine;
20
with 4-chloro-2-(pyrazin-2-yi)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-{3-nitrobenzylamino)-5,6-dimethylthieno[2, 3-d]pyri-
midine;
C
with 4-chloro-2-{pyrazin-2-yl}-6-triflucromethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3-nitrobenzy!lamino)-6-trifluoromethylthieno[2, 3-d]-
pyrimidine;
30
with 4-chloro-2-{pyridin-2-yl)-6-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3-nitrobenzylamino)-6-methyithieno[2, 3-d])pyrimi-
dine;

35 with 4-chloro-2-(pyridin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives



wi th 4-chl oro-2-(pyrazin-2-yr)-6-trifluoronethylthieno[2, 3-d] pyrimdine
gives 2-(pyrazin-2-yl )-4-(3-nitrobenzylam no)-6-trifluoronethylthienof?2,
3-d] - pyrlmdl ne; 30 35 with

4-chl or o-WORSYE92 2 y1 ) - 6-met hyl t hi eno[ 2, 3-d] pyri mi di RETEFRL011551

2- (pyridin-2-yl)-4-(3-nitrobenzyl am ne}54-net hyl t hi eno[ 2, 3-d] pyrim - dine;
with 4-chloro-2-(pyridin-2-yl)-5-nethylthieno[2, 3-d] pyrimdine gives WD
2005/ 047292 PCT/ EP2004/ 011551 -154 2-(pyrid in-2-yl)-4-(3-n itrobenzyl am
ino)-5-nethylthieno[2,. 3-dlpysi m- dine; 5 with. . .

4-chl or o- 2- (pyr iﬁ'ﬂ?&Ej?1%3%,46{37’,"gppﬁwﬂﬂm@}ﬁqﬂ]ejﬁgﬁﬁm?mi%ﬁ]ﬂyﬁ'f@»i d] pyri -
m di ne gives 2- (Jﬂﬁé‘ din-2-yl)-4-(3-nitrobenzylam no)-5,6,7,8-tetrahydro-[1
]-benzyl- th i en @ [2 , 3-d] pyri mi di ne;, with

4-chl oro-2-(pyridin-2-yl)-5,6-cycl opentenot hieno[ 2,3-d] pyrimdine ives g
2-(pyrid in- 2%’ )-4-(3-n itrobenzyl ami no)-5, 6-cycI0||oe_ntenothi eno-

[2, 3-dLpyri nvil ﬂechiqw z\n(pwidln—z-yl)-5678-tetrahydro [1]-benzylthieno[2,3-d]pyri-

4-chl oFo- 2- ( gl n-2-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m dine gives

2- (pyridi nZ%%' Q'V - ni trobenzyl ami no)-5, 6-cycloheptenoth ieno- 20

[ 2, 3-d] pyrim dingy 2—4 t'i‘ltrobenzylamlno) 56 7,8-tetrahydro-[1]-benzyl-
4ch|or02(pyr|d|n2 - hythlen02 d]'pyrim di ne gives

2- (pyridin-2-yl )threr(QSZBrd]pwbmrdmeam no)-6-ethylth ieno[2, 3-d]pyri midi ne;

10 with 4-chloro-2-(pyridin-2-yl})-5,6-cyclopentenothienc[2, 3-d]pyrimidine

gives
C 2-{pyridin-2-yl)-4-(3-nitrobenzylamino)-5,6-cyclopentenothieno-
[2,3-d]pyrimidine,

15
with 4-chloro-2-(pyridin-2-yl)-5,6-cycloheptenothieno[2,3-d]pyrimidine
gives
2~(pyridin-2-yl)-4-(3-nitrobenzylamino)-5,6-cyclcheptenothieno-
20 [2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2~(pyridin-2-yl)-4-(3-nitrobenzylamino)-6-ethylthieno[2, 3-d]pyrimidine;
C 2
with 4-chloro-2-(pyridin-2-y1)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yh)-4-{3-nitrobenzylamino)-6-chlorothieno[2,3-d]pyrimi-
dine;
30
with 4-chloro-2-{pyridin-2-yl)-5-chloro-6-methylthieno{2,3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-{3-nitrobenzylamino)-5-chloro-6-methyithieno-
[2,3-d]pyrimidine;
35

with 4-chioro-2-(pyridin-2-yl}-6-nitrothieno[2, 3-d}pyrimidine gives



wi th 4-chl oro- 2- (pyr|d|n 2-yl)-6-chl orothieno[ 2, 3-d] pyri mdi ne gives

2- (pyrldln 2-yl)-4-(3-nitrobenzylami no)-6-chloroth ieno[2, 3-d]pyrimi-
di ne

4-chl oro-@@ﬁ&?ﬂ'ﬁ@ﬁ 2-yl)-5-chl or o- 6- net hyl t hi eno[ 2, 3- dPOYEPIPHIHET g ves
2-(pyrid in-2-yl)-4-(3-n itrobenzyl am 15®)-5-chl or o- 6- et hyl t hi eno-

[2,3-d]pyrimdine;, with

4-chl oro-2-(pyridin-2-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives WO
20051047292 PCTI EP20041011551 -155 2-(pyrid in-2-yl)-4-(3-n itrobenzyl am
no)-6-nitroth |&Téqyz'drr32cqlb9r(3rnluobﬂ@zy!mm)@ m&rqmleﬁ0[23d]pynmldme

4-chl oro-2-(pyridin-2-yl)-5,6-di nethylthieno[ 2, 3-d] pyrimdine gives
2-(pyridin-2-yl)-4-(3-n itrobenzylam no)-5, 6-di nmethylth ieno[2, 3-d]pyri-

m di ne; W t Ryjth 4-chloro-2- (pyndln-2 ¥'?'5 6-dimethylthieno[2,3- d]%ynmldlne ives
4-chl or o- 2- (pyr|d|n 2-yl)-6-tritluoromet hylthieno[2 pyri m di ne gives

2- (pyridin-2-yl )2—{p;(r@hm42t—ylbﬂe{ﬁzrytrehem»lammo%&Gmtnmemytlth;emtﬁ Sadipyri- 3-d] -
pyrimdine; with 4-chloro-2-(pyridin-4-yl)-6-methylthieno[2,3-d]pyrinidine
gives 2- (pyrldlmﬁmﬁy 1)-4-(3-n itro be nzy | a m no)-6-methy Ith ien of 2,
3-d]pyri mi- dine; with

4-chloro-2-(pyridin-4-yl)-5-methyl thieno[ 2, 3-d] pyrimdine gives 2-(pyridi

n-4-yl) - 4- ( 3witth Yrarierazddpymidind-yip-ereiflogidrethyiiiehd|2, Jnidirie givé® dine; C
25 30 with 4-chl oro- 2-(J(mc;|nﬁ$ﬁ?5 yfinieng|2, 8 -diyimiin iv

] - benzyl t hi eno[ 2 @H]q@jyeryl)—ﬁr(arrmt.fogemadam|no)—6—tnfluoromethyuthleno[2 3-dj-

2- (pyri@in-4-yl)- 4@% ni.trobenzyl am no)-5, 6,7, 8-tetrahydro-[1 ]-benzyl -
t hi eno[ 2, 3-d] pJWr Mfe; with

4-chl oro-2-(pyridin-4-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne

with 4-chloro-2-(pyridin-4-yl)-8-methylthieno[2,3-d]pyrimidine gives
2-(pyridin4-yl)-4-(3-nitrobenzylamino)-6-methylthieno[2,3-d]pyrimi-
15 dine;

with 4-chloro-2-(pyridin-4-yl)-5-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yi)-4-(3-nitrobenzylamino)-5-methyithieno[2, 3-djpyrimi-
20 dine;

with 4-chloro-2-(pyridin-4-yl)-5,6,7,8-tetrahydro-{1]-benzylthieno[2,3-d]pyri-
midine gives
c 25 2-(pyridin4-yl)-4-(3-nitrobenzylamino)-5,6,7,8-tetrahydro-{1]-benzyl-
thieno[2, 3-d]lpyrimidine;

with 4-chloro-2-(pyridin-4-y|)-5,6-cyclopentenothieno[2, 3-d]pyrimidine

gives
30
2-(pyridin-4-yl}-4-(3-nitrobenzylamino)-5,6-cyciopentencthieno-
[2,3-d]pyrimidine:;
with 4-chloro-2-(pyridin-4-yl}-5,6-cycloheptenothieno[2,3-d}pyrimidine
35

gives



ves 2-(pyridi n-4-yl)-4-(3-nitrobenzylami no)-5, 6-cyclopentenoth ieno-
, 3-d] pyrimdine; with

chI or o- 2- % ridin-4-yl)-5, 6-cycl ohept enot hi eno[ 2, 3- d]lpe/rl m di ne 35 gives
WO 200510%9 %’%‘éﬂ EP20041011551 -156 2-(pyrid /EP2004/011551

I n -4 yl)-4-(3-nitrobenzyl am no) -5, 6- cytbhept enot h i eno- [2, 3-d] pyri m di ne;
C5 10 15 20 C 25 30 with

4- chl or o- 2- (pyr| din-4-yl)-6-ethylthieno[2, 3-d] pyrim dine gl ves
2-(pyridin-4-yt)_-4-(3-nitrobenzyl am no)-6-ethylthi eno[2, 3-d]pyrim dine;

with 4-chl oro- 2-3- ﬁ%Wlddﬂ‘ﬁ Yﬂ'ﬁt(? fH”@h?Wﬂ@'ﬁ!@i Q‘QYCU’PS?FQ% RieRe- gi ves

2- (pyridin-4-yl )[ %—_&I’B ﬂgenzyl am no) - 6- chl orot hi eno[ 2, 3-d]pyrim - dine;

with 4-chloro-2- ?’pyr qrh yl) 5-chl oro-6-met hyl t hi eno[ 2, 3-d] pyri m di ne

gives 2-(pyridi n-4-yl )-4-(3-nitrobenzyl am no)-5-chloro-6-nethylth ieno- |
2,3-d]pyrimdine; with

4- chl of o- 2- (wih Aenhtprmu8~|(p¥r614M—ylayﬁlﬂetbntﬂ[lIgnepc@-@}wyrrmldlnmgigeses

2- di n-4-yl 3z it 6- ni.t di

Wi 'E Eyz clhlnor oy2) HW(I i ﬂf'gi)qzrg rggﬁvﬁé?'ﬁm%#'@%ttg 9@%‘] aiﬂ]P;‘ﬁD%r o ’g: Cgs
2-(pyridi n-4-yl)-4 (3 nltrobenzylamno) 5,6-d inmethylthieno[2, 3-d]pyri-
mdine;, with

4-chl or o 2- (\prm Hebh?er@-m(pyrﬁimm-ylb-ﬁecmmhmhbtﬂ Badipytirdidinepgivesi di ne gi ves

|—|(Q

2- (pyri [ % | nltrobenéée no) - 6 trlfluororrethylthleno[Z 3-d] -
pyri mi % ne Anal &6(551 'F'éa)dl'ﬂdﬁ i WWH}Q)@T@G pERthianehe BtalPwinire
dine;
C with 4-chloro-2-(pyridin-4-yt)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
15 2-(pyridin-4-yh-4-(3-nitrobenzylamino)-5-chloro-6-methylthieno-

[2,3-d]pyrimidine;

with 4-chloro-2-{pyridin-4-yl)-6-nitrothieno[2,3-d]pyrimidine gives
20 2-(pyridin-4-yl)-4-(3-nitrobenzylamino)-6-nitrothieno[2, 3-d]pyrimidine;

with 4-chioro-2-(pyridin-4-yl)-5,6-dimethylthienc[2,3-d]pyrimidine gives
2-{pyridin-4-yl)}-4-(3-nitrobenzylaminc)-5,6-dimethylithieno[2,3-d]pyri-

c 25 midine;

with 4-chloro-2-(pyridin-4-yl)-6-triflucromethylthieno|2, 3-dlpyrimidine gives
2-(pyridin-4-yl)-4-(3-nitrobenzylamino)-8-trifiuoromethylthieno[2, 3-d]-

rimidine.
30 Py
Analogous reaction of 3,4-methylenedioxyphenethylamine
with 4-chloro-2-(pyridin-3-yl)-6-methylithieno[2,3-d]pyrimidine gives
35

2-(pyridin-3-y1)-4-(3,4-methylenedioxyphenethylamino)-8-methyl-
thienof2,3-d]pyrimidine;



35 with 4-chloro-2-(pyridin-3-yl)-6-nethylthieno[2, 3-d] pyri mdi ne gives
2-(pyridin-3-yl)-4-(3, 4-nethylened i oxyphenet hyl am no)-6-nethyl -

t hi eno[ 2, 3-d rimdine; WO 2005/047292 PCTI EP2004/ 011551 -157 5 10 C 15
with 4- cR¥YQRYSP4I8 i di n- 3-yl ) - 5- et hyl t hi eno[ 2, 3- d] pyr PEI/EPHRYAIISYS
2-(pyridi n-3-yl)-4-(3, 4-net hyl enedi oxyphenet hyl amino)-5-nethyl- th i e no
[2, 3-d] py r i mi di ne;, with

4-chl oro-2-(pyridin-3-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[ 2, 3-d] pyri -

m di ne gives 2-(pyridi n-3-yi)-4-(3, 4-nmeth yle nedi oxyphenet hylam:i
no)-5, 6, 7, 8- tetrahydro-[1 ]-benzylthieno[2,3-d]pyrimdine; with

4-chl or o- 2- (.o LA Yo rHi 8L Y610 15 RO, ~dl.oyri g di ne gives
2-(pyri d i nw%ﬁ ﬁ%m - (%(B’ﬁr{@ﬁy?gﬁ@%%%ﬁ%?ﬁ@ﬁ&%mﬁ%ﬁggﬁﬂé cycl open-
tenoth ienof 2, Q—Eﬂﬁﬁim—GLyIg-4l-(3,ﬂ‘l—mﬂth)henediox%phenethylamino)-5—_methyt— _
4-chl oro-2-(pyri din- 3-%I81é , 6-cycl ohept enot hi eno[ 2, 3-d] pyri mdine 20 gives
2-( pyr%di n- 3- y| )thienof2, 4-dipymipidifeidi oxyphenet hyl ami no) -5, 6-cycl ohep- te n
oth i nol 2, 3-d] pyri mi di ne;, C25 30 with

4-chl oro-2-(pyridin-3-yl)-6-ethylthieno[ 2, 3-d]pyrimdine gives 2-(pyridi

n- 3-yl )-4-(C"wz§1a%ﬂw 2P ENiRAid BN &)Y | it Mhr & AEBHARhRABL2, 3-d]pyri-

[ 2, 3-d] pyrimdine;, w

4- chl or o- 2- (midinelgives- yl ) - 6- chl or ot hi eno[ 2, 3-d] pyri m di ne gives 2-(pyridi

n-3-vyl)-4-(3, 4- net hyl enedi o0 henet hyl am no)-6-chl oro- thieng[2, 3-d rim
N3y ), A i Sy Ay B ety leRadionerendihylomino) & 678, Ipyri

4- chl o}®-2- (pyr |3t Bngart p1]-BeR Rl itHien a2 b rihi&Rgol 2, 3- dl pyrim dine
C with 4-chloro-2-(pyridin-3-yl)-5,6-cyclopentenothieno[2, 3-d]pyrimidine
gives
15 2-(pyridin-3-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclopen-
tenothieno{2,3-d]pyrimidine;

with 4-chioro-2-(pyridin-3-yl)-5,6-cycloheptenothieno{2,3-d]pyrimidine
20 gives
2-(pyridin-3-y1)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclohep-
tenothienof2, 3-d]pyrimidine;

C 25 with 4-chloro-2-(pyridin-3-yi}-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyridin-3-y1)-4-(3,4-methylenedioxyphenethylamino)-6-ethylthieno-

[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yi)-6-chlorothieno[2, 3-d]pyrimidine gives

30
2-(pyridin-3-yl)-4-(3,4-methylenedioxyphenethylamino)-8-chloro-
thienof2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-3-yi}-5-chloro-6-methylthieno[2, 3-d]pyrimidine
35

gives



35 gives WD 2005/047292 PCT/ EP2004/ 011551 - 158 2-(pyrid in-3-yl)-4-(3,
4- met hyl ened i oxyphenet hyl am i no)-5-ch | oro-6- nethylthienof?2,
3-d]pyrimdine; C5 10 15 with

4-chl or o- l Hohl- 3-y1 ) -6-ni trothieno[2,3-d] pyrim di ng~g| 31[ yridi
n-3-yl )-ﬁ?g%ﬁiﬂ#g?hyl ened i oxyphenet h¥I5§1m i N0)-6-n | trﬁ‘f | ﬁﬁ@‘!’ 158

2,3-d]pyrimdine; with
4-chl oro-2-(pyridin-3-yl)-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne gives
2-(pyridin-3-yi)-4-(3, 4-met hyl ened i oxyphenet hyl am no) -5, 6-di net hyl -
thieno[ 2, 3-d]pysi i dineg w,th . . )

4-chl oro- 2- (pyr i%ké&@.‘@%!‘gﬂ@ﬁ Wé‘?ﬂﬁ@?ﬂ?ﬁ‘¥%’i‘%ﬁ%’[‘ﬂ?&"&‘f)&?ﬁlﬂraﬁme gi ves
2-(pyri d i n-3-pk hieho[ 2 3rapiithRIvesli oxyphenet hyl ami no)-6-trifl uoro-
methylth ieno[2, 3-d]pyri mi dine; with

4-chl oro- 2- (i soxazol -5-yl ) -6-net hyl thi eno[ 2, 3-d] pyri m di ne gi ves 20

2- (i soxazol -5:vl,) -4- (3, 4- met.hy] enedi oxyphenet anm nq) - 6-.net hyl -

t hi enof 2, 3- d\ﬁg@ﬁrqﬁ%(oﬁ%-?pygétgg—glﬁ-@lfrﬂﬁﬁeno ,?—&}pynmua?ne gives

4-chl or o- 2- (i sox 8LV 1-3= (R4 -Methk i YOS ndt| -

2- (i soxazol - 5- yi?@r( 3, 4-21& h&/l’ eneéﬁ%ﬁg@%@ﬂ]ﬁﬁﬁbmﬁo )ﬁnﬁtﬁf %ln_o th i

eno[ 2, 3-d]pyri [@i3-d]pyrimédineit h

4-chl oro- 2- (i soxazol -5-yl)-5,6,7, 8-tetrahydro-[ 1] - benzyl t hi eno[ 2, 3-d] -

pyri m di ne gives 2-(isoxazol-5-yl)-4-(3, 4-net hyl enedi oxyphenet hyl am no) -5, 6,

éZlOSEI/ 8%5::2922\?3 %%ﬁ%?’l%g'g%@h?‘@@b ’%@%&g@ﬁﬁgﬁ%?%lww E’W? %Vgﬁne gi ves WO
EAHUIA LIS AL 3 4-methylenedioxyphenethylamino)-5 6-dimethyl-
c thieno[2,3-d)pyrimidine;
with 4-chloro-2-(pyridin-3-yh)-8-triflucromethylthienol2, 3-dlpyrimidine gives
15 2-(pyridin-3-yl)-4-(3,4-methylenedioxyphenethylamino)-6-trifluoro-
methylthieno[2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-6-methylithieno[2,3-d]pyrimidine gives
20 2-(isoxazol-5-yl)-4-(3,4-methylenedioxyphenethylamino)-6-methyl-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-5-methylthieno[2, 3-d]pyrimidine gives
25 2-(isoxazol-5-y1)4-(3,4-methylenedioxyphenethylamino)-5-methyl-

@

thieno[2,3-d)pyrimidine;

with 4-chloro-2-(isoxazol-5-y1)-5,6,7 8-tetrahydro-[1]-benzylthieno[2,3-d]-

pyrimidine gives

30
2-(isoxazoi-5-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6,7,8-
tetrahydro-[1]-benzylthieno[2,3-d]pyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-5,6-cyclopentencthieno]2,3-d)pyrimidine
35

gives



-159 2-(isoxazol -5-yl)-4-(3, 4-nmet hyl enedi oxyphenet hyl am i

pent enot hi eno(2, 3-d]pyrimdine; 5 with

4-chl oro-2- (i soxazol -5-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d
2- (i soxa2¥PHBMI2Z_ (3 " 4-net hyl ened i oxyphenet hyl ani n
heptenoth ieno[2, 3-d] pyri mi di n €i5€-10 15 20 with

no) -5, 6-cyclo-

rimdine gives

[/EP2084/811330 -

4-chl oro-2- (i soxazol -5-yl)-6-ethylthieno[2, 3-d] pyri mdine gives
2- (i soxazol - 5-yl ) -4-(3, 4-net hyl enedi oxyphenet hyl am no) - 6- et hyl - thi eno[ 2,

3-d]pyrimdine; w

h
4-chl or o- 2- (i so&&itépxgqh%ylkﬂc&%wthylsneﬂi@xgpfeﬁragthvl_ﬁnum%&&r%&o-
2- (i soxazol - 5-yl én%été&hgeﬁfﬂ?.?ga‘]wﬁﬁfdihgf(yphenet hyl am no)-6-ch | oro-

t hi eno[ 2, 3-d] pyr1 mdine;

4-chl oro- 2- (i soxazol -5-yl)-5-chl oro-6-nmet hyl t hi eno[ 2, 3-d] pyri m dine gives
2- (i soxazol -5-yl)-4-(3, 4- et hyl enedi oxyphenet hyl am i no) -5-ch | or o- 6-
net hyl ¢t h i enit? 4-chlenopg-(ispxazpliamgh-S28-cxtloheptenothieno[2, 3-d]pyrimidine

4-chl oro- 2-(j.s

azol -5-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives

2- (i soxazol - Y§$) - 4-(3, 4- net hyl enedi oxyphenet hyl ami no)-6-nitro- th i e n of

2, 3-d ] pyri m2_(idokatblB-yl3A-E4-MdtAylenedioxypheneth

amino)-5,6-cyclo-

|
4-chl oro-2- (i soxazol -5-yl)=5, 6-di net hyl t hi en0][ 2, 3- deyrl m di ne gi ves
2- (i soxazol - 5- ylheptensthisnof? Bydlppetidirgphenet hyl ami no) -5, 6- di nethylth

ieno[2, 3-d]pyri mid ine; with

4-chl or0-2- (i soxazol -5-yl)-6-trifluoromethylthieno[2, 3-d] pyri mdine gives

VO 20089 047231 EQ‘H!EPOZQ—QI%Q%-5.'31-yl)-6—ethylthieno[2,3-d]pyrimidine gives
c. 2-(isoxazol-5-yi)4-(3,4-methylenedioxyphenethylamino}-6-ethyl-

thieno[2,3-d]pyrimidine;

15 with 4-chloro-2-(isoxazol-5-yl}-6-chlorothieno[2,3-d]pyrimidine gives

2-(isoxazol-5-y1)-4-(3,4-methylenedioxyphenethylamino}-6-chloro-

thieno[2, 3-d)pyrimidine;

20 with 4-chloro-2-(isoxazol-5-yi}-5-chloro-6-methylthieno[2, 3-d]pyrimidine

gives

2-(isoxazol-5-yl)-4-(3,4-methylenedioxyphenethylamino)-5-chloro-6-

methylthieno[2,3-d]pyrimidine;

C
with 4-chloro-2-(isoxazol-5-yl}-8-nitrothieno[2, 3-d]pyrimidine gives
2-(isoxazoi-5-yl)-4-(3,4-methylenedioxyphenethylamino)-6-nitro-
thieno[2,3-d]pyrimidine;
30
with 4-chloro-2-(isoxazol-5-yh)-5,6-dimethylthienof2, 3-d]pyrimidine gives
2-(isoxazoli-5-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-
dimethylthieno[2,3-d]pyrimidine;
35

gives

with 4-chloro-2-(isoxazol-5-yl)-6-triflucromethylthieno[2, 3-d]pyrimidine



-160 2-(isoxazol-5-yl)-4-(3, 4-nmethyl enedi oxyphenethylamino)-6-trifl uoro-
methylth ieno[2, 3-d]pyri mdi ne; C5 10 15 20 with

4-chl oro-2- razin-2-yl)-6-methylthieno[ 2, 3-d] pyrimdipe qives 2-(pyrazi
n-2-yl)- ﬂ?%%’-’“ﬁ?t"ﬁyl ened i oxyphenet hyi am i no) - 6- met hyl ECT’%?@H‘H?‘Z‘,SSI
3-d]pyrimdine; with - 160 -

4-chl oro-2-(pyrazin-2-yl)-5-nmethylthieno[ 2, 3-d] pyri mdine gives 2-(p yrazi
n-2 -y 1)-4-(3, 4-methy | e ne d i oxyph en eth yl a mi n o)-5-nmet by |-
thieno[ 2, 3-d]pylri.mdine; wth . . .

4-chl or o- 2- (pyr -(lﬁ%%ﬂ?)s:ﬁ,)-é;(%%meéFY'sﬁ?G'Pavm?ﬂ%wém!W@-ﬁréfﬂtﬁ?f@z d] -
pyrim di ne give [ L) s , 4- met hyl enedi oxyphenet hyl am no) -5, 6,
7, 8-tetra- hydﬁgéﬁﬂﬁe@é@:&@%@m@?rgs- dl pyrimdine; with

4-chl oro- 2- (pyrazi n-2-yl)-5, 6-cycl ohent enot hi eno[ 2, 3-d] pyri m di ne gives
2-(pyrazi n-2-yl)-4-(3, 4-methyl enedi oxyphenet hg/l amino)-5, 6-cyclo-

pent engt hi endit 4-chlerpd-(pyrazim-2-vH-6-methyithienol2, 3-d]pyrimidine gives

4- chl - 2- L0 2-vd -8, 67 hi - [ 30
2 (pyrazi n- 2 y1 a2 Y S R R BB A P By Bl ) %o
hept enot hi eno| 2,th_%r@1£2>,$rd]5%ﬂirﬁidirl?@,; with S _

4-chl oro-2- (pyrazi n-2-yl )-b6-et hylthieno[ 2, 3-d] pyri m di ne gives
2-(pyrazin-2-y!)-4-(3, 4-nethylened i oxyphenethylam no)-6-ethyl- thieno[2,
3-d i mdine; ,3 i t : . - .

2 chlor o 2- (B AxhiSts-enprrazion? ok ethyiencla SsIRrrinine gvess vo
20051049292 PCT! S Ha2th02-4htk(3,4-methylenedioxyphenethylamino)-5-methyl-

C thieno[2, 3-d)pyrimidine,

with 4-chloro-2-(pyrazin-2-yl)-5,6,7 8-tetrahydro-[1]-benzylthienof2,3-d]-
15 pyrimidine gives
2-(pyrazin-2-yl}-4-(3,4-methylenedioxyphenethylamino)-5,6,7 8-tetra-
hydro-[1}-benzylthieno[2, 3-d]pyrimidine;

20 with 4-chloro-2-{pyrazin-2-yl)-5,6-cyclopentenothieno[2 3-djpyrimidine
gives
2-(pyrazin-2-yl}-4-(3,4-methylenedioxyphenethylamino)-5,6-cycio-
pentenothienof2,3-d]pyrimidine;

0

“ with 4-chloro-2-(pyrazin-2-yl)-5,6-cycloheptencthieno[2,3-d]pyrimidine
gives
2-(pyrazin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclo-
30 heptenothieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyrazin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-6-ethyl-
thieno[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyrazin-2-yl}-6-chiorothieno[2,3-d]pyrimidine gives



- 161 2-(pyrazin-2-yl)-4-(3, 4-nethylened i oxyphenethylam no)-6-ch loro- th
len o[2, 3-d]pyri midi ne; 5 wth

4-chl or o-2- n-2-yl)-5-chloro-6-nethylthieno[2, 3-d gi ves

2- (pyr az.‘HO%&i}{“?ﬂP@ 4- et hyl enedi oxyphenet hyl am i no) - %‘%’ﬁ%ﬁ”@“ﬁgﬂ

met hyl t hi eno[ 2, 3-d]pyrinmdine; C 10 41%626 C 25 30 35 with

4-chl oro- 2- (pyrazi n- 2- yI )-6-nitrothieno[2, 3-d] pyrimdine gives

2- (pyrazin-2-yl)-4-(3, 4- met hyl enedi oxyphenet hyl am no) - 6- ni t r ot hi eno-

12, 3-d] pyrim di

[

4- chl or o- 2- (pyr£’§W@ZS’/‘F?'-V§"’6@ﬁrfﬁ?“\,qur}ﬁdé?ﬁyweﬁemyfﬁmmﬁ’pmoﬁ? ves

2- (pyrazin-2-yl )y edi oxyphenet hyl am i no) -5, 6-di nethyl- thien

LRt py“ err{ofz aﬂaﬁﬁmlﬁ&

4- chI or o- (pyra2| n-2-yl)-6-trifluoronethylthieno[?2, 3-d]pyrimdine gives

2- (pyrazi ﬁ/ )-4-(3,4-net hyl en %Choxyphenet h%l am_no)-6-trifluoro-

net hyl §h| eno‘{’@ @M?M%myraa'n sl lprg=6-methylthieno[2, 3—d]pyr1m|d1ne

hl or o- -(pyr lgégl 2-yl)-6-nmethylthieno[2, 3-d] pyrimdine gives 2-(pyridi

n-2-yl)-4-(3 met hyl enedi oxyphenet hyl am i no) - 6- net hyl - t hi eno[ 2,

]pyrimdi ne; 24(\p)ir’ezm-2- -4-(3, 4-methylenedloxsyphenethylamlno) 5-ch|oro-6-

hl or o- 2- (pyri di n-2 -nethyl thieno[ 2, 3-d] pyrimdine gives 2-(pyridi
yl)-4-(3, 4- nﬁeﬂwlfbﬁtﬂ[%ﬁyﬁﬁﬂmdiw,am ino)-5-nethyl- t h ieno[2, 3-d

ri mi dine;, with

hi or@ 2-(pyridin-2-yl)-5,6,7, 8-tetrahydro-[1]-benzylthieno[2, 3-d] pyri -

[

ne g VestMé@é%B%zmlm%ﬂWS d]pyfiridine gives

C 2-(pyrazin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-6-nitrothieno-

3-d
4-c
n-2-
1 py
4-c
m di
[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyrazin-2-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-dimethyl-
thieno{2,3-d]pyrimidine;

20 with 4-chloro-2-(pyrazin-2-yl)-6-trifluoromethylthieno[2,3-dlpyrimidine gives
2-(pyrazin-2-yl}-4-(3,4-methylenedioxyphenethylamino)-6-trifluoro-
methylthieno[2, 3-d]pyrimidine,;

C 25 with 4-chloro-2-(pyridin-2-yl)-6-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-yl}-4-(3,4-methylenedioxyphenethylamino}-6-methyi-

thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl}-5-methylthieno[2,3-d]pyrimidine gives

30
2-(pyridin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-5-methyl-
thieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-yl)-5,6,7,8-tetrahydro-{1]-benzylthieno[2, 3-d)pyri-
35

midine gives



2-(pyridin-2-yl)-4-(3, 4- met hyl enedi oxyphenet hyl am no)-5,6, 7,8-tetra-
hydro-[1 ]-benzylthieno[2,3-d]pyrimdine; C5 10 15 with

4-chl or O_\%b( 8&‘{7%99 2-yl)-5, 6-cyci opent enot hi enof[ 2, 3-d] %?}Eﬁ%&@ﬁ%‘g' ves

2-(pyrid “4-(3, 4-methyle ned i oxyphe nethyla cyci o-
pentenoth ieno[2, 3-d]pyrimid ine; wtf2-
4-chl oro-2-(pyridin-2-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives
2-(pyridi n-2-yl)-4-(3,4-net hyl enedi oxyphenet hyl am i no) -5, 6-cyci o-
hept enot hi eno[ 2, ,,3-d rymdine, with . .
4-chi oro- 2- (pyri %ﬁ%ﬂy'%ﬂ%%'y ? é&n‘i‘ﬂ@ﬁf@ﬁ&f’ﬂ%ﬁ?ﬁnﬁthﬂam'ﬂ@'ﬁi%@?'tetraf
[Zz(gy(rji di n- 2.-5! )hfdrggq&nbtgﬁiﬁwmgjsodwhmhgyl amino)-6-ethylth ieno-
, 3-d] pyri m di ne;
4-chl oro-2- (pyridin-2-yl)-6-chl orothieno[ 2, 3-d] pyri m di ne gives

2 2%;'{52' 2 @ftg%ﬁ@ ép?igﬁg;%[‘ﬁégll)%e%%p%)éﬁf’erh%?hi%?ng‘z',3-%%Jrirﬂid? g 6-ch loro-

4- chi oro- 2- (gwg%di n-2-yl)-5-chi oro-6-nethylthieno[ 2, 3-d] pyri m dine gives
2-(pyridi n-2-yI')-4-(3, 4- net hyl enedi oxyphenet hyl am i no) - 5- chl or o- 6-

net hyl t hi eno[ 2, 2<{gynginiavyl)di-(B4-methlenedioxyphenethylamino)-5,6-cyclo-

4-chl oro-2-(pyridin-2-yl)-6-nitrothieno[?2,3-d]pyrimdine gives 2-(pyridi
n-2-yl)-4-(3, 4- nemtnppéwa@rm[a@glwrlmlwaam ino)-6-nitroth ieno-
[2,3-d]py(imdine; 35 with

4- chl org- 2-(pyridin-2-yl)-5,6-di nethylthi eno(2, 3-d] pyri m di ne gives WO
2005/ 049292 RER IAEERBRALQ pyAGR-2-y1) B8-cycloheptenathieno[2,3-d]pyrimidine

gives
C 2-(pyridin-2-y1)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclo-
heptenothieno[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-2-yl}-8-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-y}-4-(3,4-methylenedioxyphenethylamino)-6-ethylthieno-
[2,3-d]pyrimidine;
20
with 4-chloro-2-(pyridin-2-yl}-6-chlorothieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-methylenedioxyphenethylamino)-6-chloro-
thieno[2,3-d]pyrimidine;
25
with 4-chloro-2-(pyridin-2-yl)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
2-(pyridin-2-yl)-4-(3,4-methylenedioxyphenethyiamino)-5-chloro-6-
30 methylthieno[2, 3-d]pyrimidine;
with 4-chioro-2-{pyridin-2-yl)-6-nitrothieno[2, 3-d])pyrimidine gives
2-(pyridin-2-yl}-4-(3,4-methylenedioxyphenethylamino)-8-nitrothieno-
[2,3-d}pyrimidine;
35

with 4-chloro-2-{pyridin-2-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives



2-(pyridi n-2-yl )- 4-(3,4-nethyl enedi oxyphenet hyl amino)-5, 6-d inethyl-
thieno[2, 3-d]pyrimidine; C5 10 15 with

4-chl oro-2 ridin-2-yl)-6-trifluoromethylthienof?2, 3-d m di gi v
2-(pyrid ‘Wﬂ(zg‘ilsfﬂ‘*}”a (3, 4-met hyl ened i oxyphenet hyl am now@!‘:ﬁ@f’ ?

met hyl t hi eno[ 2, 3-d]pyrimdine; with -163-

4-chl oro-2-(pyridin-4-yl)-6-nethylthieno[ 2, 3-d] pyri m di ne gives 2-(pyridi
n-4-yl)-4-(3, 4- net hyl ened |oxyphenet hyl am no) - 6- net hyl -

th 2,3-d d
4 chl of 0! 2-(py! (4P ”l%%%lln@tﬁmqthv'srisﬁ@xsp*eﬁwhv'w%f*&u ety (pyri g

I:%ndfpglrl) fnl(gl nelg;.}dr%'?eﬁlsgmh%p{élhenet hyl am no)-5-nmethyl- th ien of 2,

4-chl or o- 2- (pyr|d|n 4-yl) - 5 6 7, 8- tetrahydro [ 1] - benzyl t hi eno[ 2, 3-d] pyri- 20
m di ne gives 2-(pyridin-4-y 4- et hyl enedi oxg’fhenet hyl am no) - 5, 6,
7, 8- te$r a- hyilh Hmoqa-%én!ry:ﬂlma—ﬁ -&lflgoaqmgwwh@m 3dlpyininsgivesh

2 Cpyri d i n oy SR 2 Rl TR RS R AT BN 48T 8 bent en
othien o[ 2, 3-d]mgmH ltmenwb BRdyrimidine:; _

4-chl oro-2- (pyri di n- 4 yl Y-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyr| m di ne gives
2-(pyridi n-4-yl)-4-(3, 4- rret hyl enedi oxyphenet hyl am i no) -5, 6-cycl o-

Ze(r:)th leg;thl enob'p 4693'Hd f%ﬁpy%d@%yf&qn\éw@%nqﬁQW]PM.W diBe GVRSs wo
20051047292 PCTI
n-4-yl)-4-(3, 4- n%tl‘.? ened lﬂ)henet 6?@%“?‘?%3"9%{}1?{%‘%)6%_methy|-

C thieno[2,3-d)pyrimidine,

with 4-chloro-2-{pyridin-4-yl)-5-methyithieno[2, 3-d]pyrimidine gives
15 2-(pyridin-4-y!)-4-(3,4-methylenedioxyphenethylamino)-5-methyl-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-y1)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]pyri-
20 midine gives
2-(pyridin-4-y1)-4-(3,4-methylenedioxyphenethylamino)-5,6,7,8-tetra-
hydro-[1]-benzylthieno[2,3-d]pyrimidine;

c 25 with 4-chloro-2-(pyridin-4-yl)-5,6-cyclopentenothieno|[2, 3-d]pyrimidine
gives
2-(pyridin-4-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclo-
pentenothieno]2,3-d]pyrimidine;

%0 with 4-chloro-2-(pyridin-4-yl)-5,6-cycloheptencthieno[2, 3-d]pyrimidine
gives
2-(pyridin-4-yl)-4-(3,4-methylenedioxyphenethylamino)-5,6-cyclo-
heptenothieno[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyridin-4-yh)-6-ethylthieno[2, 3-d]pyrimidine gives



[2,3-d]pyrimdine; C5 10 15 with
4-chl oro-2-(pyridin-4-yl)-6-chlorothieno(2,3-d]pyrimdine gives 2-(pyridi

n-4-yl)-4- - yl enedi oxyphenet hyl am no) - 6-chl oro-
t hi eno| 2A‘§6§'P‘§5}g’/¢lﬁ?$d, ne: wth PCT/EP2004/011551

4-chl or 0- 2- (pyri di n-4-yl)-5-chl or o- 6- néBAyl t hi eno[ 2, 3-d] pyrimidine gives
2-(pyrid in-4-yl )-4-(3, 4-methyl enedi oxyphenet hyl am no)-5-chl oro- 6-
met hyl t hi eno[ 2, 3-d]pyrimdine;, with

tnsaey1)-a (5 A Rengr R mBRBr Ry Byaito B RufticRd ' ¢
[ 2, 3-d] pyrimdi i3-@fb9ﬂrﬁiaine;

4-chl oro-2-(pyridin-=yl)-5,6-di methylthieno[ 2, 3-d] pyrimdine gives 2-(p yri
di n-4-y 1)-4-(3, 4-methy | en e di oxyp h en ethyl ami no)-5 6-di

th | - thi , 3= imid ine; 25 3 i.th. .
AT- ghl ogo- 2- (Wbﬁ%%rﬁgm@ﬂ}’%[é‘bg';’ S&E@Hﬁqhﬁ"ﬁéf@?ﬁ'@wﬂ%weﬁ di ne gives
2- d in-4-yl3-44- Bt ' ' = ' -
met byl ¢ hi enol 2 S BV ARG RRERRSHBhHoiAiaRiAo Ro chidruo! ©
3, 4- et hyl enedi oxihieiol2/3adjoyeamidins;
4-chl oro-2-(pyridin-3-yl)-6-nethylthieno[ 2, 3-d] pyri mdine gives 2-(pyridi
n-3-yl)-4-(3, 4-ethy |enedi oxybenzy lam no)-6-neth yl thi e no-
2,3-d i i di e - .
el ot g 2- (B PERIOE Jr YRRt YT AP IBFR P S BiEOIA Brieviimisiae vo
2005/ 0516292 Giee§EP2004/ 011551 - 165
2-(pyridin-3-yl)-4-(3, 4-et hyl enedi oxybenzyl am no%- 5-net byl th ieno-
, 3-d] pyri mi di n&{p@idin-4-yl)-4-(3,4-methylenedioxyphenethylamino)-5-chloro-6-

methyithieno[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-4-y!)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-methylenedioxyphenethylamino)-6-nitrothieno-
[2,3-d]pyrimidine;

20 with 4-chloro-2-(pyridin-4-yl)-5,6-dimethylthieno[2,3-d]pyrimidine gives
2-(pyridin-4-y1}-4-(3,4-methylenedioxyphenethylamine)-5,6-dimethyl-
thieno[2,3-d]pyrimidine;

c 25 with 4-chloro-2-(pyridin-4-yl)-6-trifluoromethylthieno[2, 3-dlpyrimidine gives
2-(pyridin-4-yl)-4-(3,4-methylenedioxyphenethylamino)-6-trifluoro-

methylthieno[2, 3-d]pyrimidine.

Analogous reaction of 3,4-ethylenedioxybenzylamine

30
with 4-chloro-2-(pyridin-3-yl)-6-methylthieno[2,3-d]pyrimidine gives
2-{pyridin-3-y)-4-(3,4-ethylenedioxybenzylamino)-6-methylthieno-
[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyridin-3-yl)-5-methylthieno[2, 3-d)pyrimidine gives



10 with
4-chl oro-2-(pyridin-3-yl)-5, , 8-tetrahydro-[1]-benzyl thieno[ 2, 3-d] pyri -
(

6,7
m di ne gi - i di n-3-yl)-4-(3, 4-et hyl enedi oxybenzy ] -
7,8-tetr a%@%o‘g”é"%&] _benzyl t hi eno[ 2, 3-d] pyri m di ne; wi tkéj‘])“:gg‘)""%“@f"
4-chl oro-2- (pyridin-3-yl)-5, 6-cycl openflénot hi eno(2, 3-d] pyrinidine gives C

2-(pyrid in-3-yl)-4- (3 4 et hyl enedi oxybenzyl am no)-5, 6-cycl openteno- th
ien o(2, 3-d]pyri m| ne 15 with

RHEPERGI e LR BB PR

t hi eno[ 2, 3-d] pyri ng_g m 0 35 with
4- chl or o- 2- (pyrl m-!HWII )I @egththl eno[ 2, 3-d] pyrim dine gives 2-(pyridi

n-3-yl)-4-(3, 4-et hyl enedl oxybenzyl ami no)-6-ethylthieno- (2,3-d]pyrimdine;
wi th 4-chl oro-2-( r|d 6-C rot hi eno rimdin i Ves

2- (pyrk din- ‘ﬂllj}l")'(%o'@ (EY" 'Hﬁ‘!ﬂ&ég de%[ﬁnt?é thﬁr[ﬂ[%SHﬁE)ﬁ%'

2,3-d] pyrim

4- chl or o- 2- (pyl‘l%l n- -yI) 5-chl oro- 6-net hyl t hi eno[ 2, 3-d] pyri m dine gives

2- (pyridin-3-yl)24pyriding- JWS%t ememaxmmyldmm 5,819 B-fetahybro-
ord-6-nethyl- th Jl%p% f") ( "l i d i ne; V\0200)5&/0472g

] pyr
PCTI EP2004/ 01155[t]- bemsﬁtmgmm 34Jllpvrlmldlne
4-chl oro-2-(pyridin-3-yl)-6-nitrothieno[2,3-d]pyrimdine gives
2 (pyr| in-3-yl)-4-(3, 4-ethylened ioxybenzylam no)-6-nitrothieno-
yr i Myfth @echibro-2-(pyridin-3-y1)-5,6-cyclopentencthieno{2, 3-dJpyrimidine
C gives
2-(pynidin-3-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6-cyclopenteno-
thieno[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-3-yl}-5,6-cyclocheptenothieno[2,3-d}pyrimidine
gives
2-(pyridin-3-y1)-4-{3 4-ethylenedioxybenzylamino)-5,6-cyclohepteno-
20 thieno[2,3-d)pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-3-y1)-4-(3,4-ethylenedioxybenzylamino)-6-ethylthieno-
C- 25 [2,3-d}pyrimidine;

with 4-chloro-2-{pyridin-3-yl)-6-chlorothieno[2, 3-d]pyrimidine gives
2-(pyridin-3-yl)-4-(3,4-ethylenedioxybenzylamino)-6-chlorothieno-
2,3-djpyrimidine;
I~ [2,3-d]py
with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine
gives
2-(pyridin-3-y1)-4-(3,4-ethylenedioxybenzylaminc)-5-chloro-6-methyl-

35 thieno[2,3-d]pyrimidine;



5 10 15 20 25 30 35 wit
4-chl oro-2-(pyridin-3-y 6- di net hyl t hi eno[ 2, 3- d]pyrim’di ne gives
4-

) -5,
2- (pyridipc3: (3, 4- et hyl enedi oxybenzyl am i no)-5, 6-d_i hyl.t hi eno-
(2, 3-d] p ﬁl’%{‘gﬁmw th pr/Ep AR Ok

4-chl oro-2-(pyridin-3-yl)-6-trifluorond®Bylthi eno[ 2, 3-d] pyri m di ne gi ves
2-(pyridin-3-yl)-4-(3, 4-ethylened ioxybenzylam no)-6-trifiuoronethyl -
thieno(2,3-d]pyrimdine; with

4-chl or o- 2-( i ves

2- (i soxazol - \'xﬁ'ﬁycthamc%-(fﬂzi"@ﬂgyr thl e OEX:%/ "W"Qﬂﬂ%laﬁ i n o) -6-methy

lth i en o- [2, _

4-chl oro- 2- (i so>?<%1 cﬁh@ﬂ % iffy[ Teedﬁg)fyfegzgiamlpﬂﬁﬁdl ItrOth“?r\l/ges

2- (i soxazol - 5-yI{p; :;I-dlp?rmmmyl enedl oxybenzyl am i no)-5-net hyI th i eno- [2,
3-d] pyrimdine; with 4-chloro-2-(isoxazol-5-yl)-5,6,7,8-tetrahydro-[1
]-benzglthi eno[ 2, 3-d] - pyrimdine gives 2-(isoxazol -5-y i)-4-(3, 4-et by |

en e d”i oxy, ﬁlf _&go{ﬂ 3. ;@"lrlﬁ"ﬁ gP) 55\,\? tcﬁmeﬁ-ryltﬁmtn%ii a1y nfiidé gives

] - benzyl t hi enhof
4-chl oro- 2- (i SOXMWntﬁné@-}?—ﬁr -4 ehAesEdi ez mﬁlﬁogﬁcﬂ Eiﬁﬁétﬁymhl@ﬁo— gi ves

2- (i soxazol -5 4- (3, 4- et hyl enedi oxybenzyl am i no) - 6- cycl open-

t enot hi eno[ 2, 3- p@fd]pﬁrmmﬂe WD 2005/ 047292 PCTI EP20041011551 -167 5 10
wi th 4-chloro-2-(isoxazol-5-yl)-5, 6-cycl oheptenothi eno(2, 3-d] pyri m di ne
gi ves % (i soxazol -5-yl)-4-(3, 4-ethyl enedi oxybenzyl am no)-5, 6-cycl ohep-

with 4-chloro-2-(pyridin-3-yl)-6-trifluoromethylthienc[2, 3-d]pyrimidine gives

h
I

2-(pyridin-3-yi)-4-{3,4-ethylenedioxybenzylamino)-6-triflucromethyl-

C

thieno{2, 3-d]pyrimidine,

15 with 4-chloro-2-(isoxazol-5-yl)-6-methylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yl)4-(3,4-ethylenedioxybenzylamino)-6-methylthieno-
[2,3-d]pyrimidine,;

20 with 4-chloro-2-(isoxazol-5-yl)-56-methylthieno[2,3-d]pyrimidine gives
2-{isoxazol-5-yl)-4-(3,4-ethylenedioxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;

c= 25 with 4-chioro-2-(isoxazoi-5-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]-

pyrimidine gives
2-(isoxazol-5-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6,7,8-tetra-
hydro-{1]-benzylthieno[2, 3-d]pyrimidine;

30

with 4-chloro-2-(isoxazol-5-yl)-5,6-cyclopentenothieno[2, 3-d]pyrimidine

gives
2-{isoxazol-5-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6-cyclopen-

tenothienof2,3-d]pyrimidine;
35



tenoth ieno[2, 3-d]lpyrimi d ine; with
4-chl oro- 2- (i soxazol - 5-yi)-6-ethyl thieno[ 2, 3-d] pyrim di ne gives

[22(533?332/0%%%@9%0(3“ tﬁ et hyl enedi oxybenzyl am ~ no) - 6- gLhylihi eno.

4-chl or o- 2- (i soxazol -5-yi ) -6-chl or ot hi 886[-2, 3-d] pyri m di ne gi ves

2- (i soxazol -5-yl)-4-(3, 4-ethyl enedi oxybenzyl am i no) - 6-chi or ot hi eno-
[ 2, 3-d] pyri m di ne; 15 vvlth

4- chl or o- 2- (|soxaz - b- 0l.0- Ith| 3-d yrl . di ne gives
> (1 soxazol Yoy o prs 3X(Soar e d T S FH I RPPIRROSOR. SIBHTBINS)

nmet hyl t hi eno |%e§ d] pyr| mdine; C25 30 with

4-chl oro- 2- (Ysoxazol -5-yl)-6-nitrothieno[2, 3-d] pyri m di ne gives

2- (i soxazol - 5- yI2)(rséxéﬁal-54yk)—t4hw wwnwbwbadzqmmmwﬁ Bepclohept h i eno-
[ 2, 3-d] pyri m dine;

wi t
4- chl o§o 2- (i sox@ﬂ@thlgﬂg{ﬁﬁ-g]wfmlﬁ@ﬁhyl t hi eno[ 2, 3-d] pyr| m di ne gives

2- (i soXazol -5-yl)-+4-(3, 4-ethyl enedi oxybenzyl am no)-5, 6-di et hyl - thieno[ 2,
3-d]lpyrimid ine; with

4- chl or o- 2- (WhRR42@8brd2 GzolsLhiens Ny le vl Am dsm di ne gives
2- (i soxazo |-5-yl) _gr %;(Llsbgtgél eggdl omgnz c*a%&.l]ﬁg) - ghﬁéh@hr SOI’OTTE'[ hyl - 35

t hi eno[ 2, 3-d] pyr2-rﬁsdxml 540) WW@WMMMDMMWRWGBOS 10 Wit h

4- chl or o- 2- ( pyr g )yné' 6- met hyl t hi eno[ 2, 3-d] pyri mi di ne gives
2-(pyr?2| n-2-yl ) L P M® enedi oxybenzyl am i no) - 6-nethyl th i eno-
I'®

[ 2, 3-d]'pyri m di ne; vmth
4-chl oro- 2- (pyrazi n-2-yl)-5-net hyl t hi eno[ 2, 3-d] pyri m di ne gi ves
(pyr azi n- 2with 4-ehloR)-2-(soxgrelrgl)Sghlenathienn]2 Bed jpprimedihg Igivesi eno-
3-dlpyrimdi n2 -(isoxazol-5-yl)-4-(3,4-ethylenedioxybenzylamino)-6-chiorothieno-
[2,3-d)pyrimidine;
15
with 4-chloro-2-(isoxazol-5-yt)-5-chloro-6-methylthieno[2,3-d]pyrimidine
gives
2-(isoxazol-5-yi)4-(3,4-ethylenedioxybenzylamino)-5-chlorc-6-
20 methyithieno[2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-6-nitrothieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yi}-4-(3,4-ethylenedioxybenzylamino)-6-nitrothieno-
c 25 [2,3-d]pyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(isoxazol-5-yi)4-(3,4-ethylenedioxybenzylamino)-5,6-dimethyl-
30 thieno[2,3-d]pyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-6-trifluoromethyithieno[2, 3-d]pyrimidine
gives
2-(isoxazol-5-yl)-4-(3 4-ethyienedioxybenzylamino)-6-trifluoromethyl-

35 thieno[2,3-d]pyrimidine;



Wi th 4-chl oro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1 ]-benzylthieno[2, 3-d] -
pyrim di ne gives 2-(pyrazi n-2-yl)-4-(3,4-ethyl ened i oxybenzyl am no)-5, 6,
7, 8-tet rah;&ﬁw- %491 ] - benzyl t hi eno[ 2, 3-d] pyrim dine; 15 wth

4- chl or o-BOPPHMUB%_ 2 y1) -5, 6- cycl opent enot hi enof 2, 3- d] BYFEM@MESSY; ves

2- (pyrazin-2-yl)-4-(3, 4-ethylened i oxy68nzyl ami no) -5, 6-cycl opent eno- 20
thieno[2,3-d]pyrimdine; with

4- chl oro- 2- (pyrazi n-2-yl) -5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m dine gives 25

2 Py i B i R YRS Sy guegt &0 L e
4- chl or 0- 2- ( pyr azir 2.9 ,8- 210Ul LR : L A-Hig) | }

2- (pyrazin-2-yl ?E&(%ZHAQ !ﬁﬁk%ﬁf&%@@%@?ﬁ%%@oﬂﬁ?&%% ﬁ?%ono-

[ 2, 3-d] pyri m di n@;3-digyhimidine;

4-chl oro-2- (pyrazin-2-yl)-6-chl orothieno[ 2, 3-d] pyri m di ne gives
2-(pyrazin-2-yl)-4-(3, 4-ethylened i oxybenzyl am no)-6-ch | orothieno-

2, 3-d rim gi ne. 7 '
A el or 0r 2. (B A5ondB- SR a2 s S RO ARI R 4 ne gives s
2- (pyrazi n- 2- yl ) 24nfrazind2-5t) 034 3 aasthprevBEidAYb &yl aRinc)-F-MettdyiPrdhdret hy! -
thieno[2, 3-d]pyrimdine; wWth
4-chl or o- 2- ( pyr d2i RdPpwimidideni t r ot hi eno[ 2, 3-d] pyri m di ne gi ves
2-(pyrazin-2-yl )-4-(3, 4-ethyl en e d ioxybe nzy | ami n o}-6-ni troth i e
no- [218- d] pyrimdine; 10 C 15

with 4-chloro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d]-
pyrimidine gives
C 2-(pyrazin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6,7, 8-tetrahydro-
[1]-benzylthieno[2,3-d]pyrimidine,
15
with 4-chloro-2-(pyrazin-2-yl}-5,6-cyclopentenothieno[2,3-d]pyrimidine
gives
2-{pyrazin-2-yl)-4-{3,4-ethylenedioxybenzylaminc)-5,6-cyclopenteno-
20 thieno[2, 3-dlpyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-5,6-cycioheptencthieno[2, 3-d]pyrimidine
gives
C 25 2-(pyrazin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6-cyclohepteno-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-ethylthienof2, 3-d]pyrimidine gives
2-{pyrazin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-6-ethylthieno-
[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[2,3-d]pyrimidine gives

2-(pyrazin-2-y|}-4-(3,4-ethylenedioxybenzylamino)-6-chlorothieno-

35 [2,3-d]pyrimidine;



wi th 4-chl oro- 2-(pyr azin-2-yl)-5,6-dinmethylthieno[2, 3-d] pyri mdi ne gives
2 (pyrazin-2-yl)-4-(3, 4-ethylened i oxybenzyl amino)-5, 6-di nethyl-
with

t hi eno[ 2, di ne;
4-chl oro- ‘58(2%%%9? 2-yl)-6-trifluoronethylthienof?2, 3- dTCWF%““‘H llgﬁgi ves

2- (pyrazin-2-yl)-4-(3, 4- et hyl enedi oxyb@&2yl ani no) - 6-trifluoromet hyl -

hi eno[ 2, 3-d]pyrimdine; 20 with
chl oro- 2- (pyridin 2-yl)-6-nmethylthieno(2,3-d]lpyrimdine gives 2-(py r id
n

t

4-

'[2 32d¥:o§/r|4n‘§’®" ﬁe ?ﬁ -(ﬁﬁa%%-gz(ﬁ)gg-cﬂlzc%@n{etﬁyl@éncﬁ?rﬁeﬁrp\{/l'lﬁqdlheeno'

4- chl or o- 2- (@y §din-2-yl)-5-methyl thieno[ 2, 3-d] pyrimdine gives 2-(pyrid
[

[

in-2-yl)-4-(3, 4- et hyl ened i oxybenzyl am i no)-5-nethylthi eno-
2, 3-d] pyri m di riz{pysezin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-5-chloro-6-methyi-

4- chI or o- 2- (pyr| |n- tetrahydro-[1]-benzyl thieno[ 2, 3-d] pyri -
mi di nezgi ves 2- ({HENOLE gralﬁyﬁmﬂ‘i‘?»4 (3, 4-ethyten ed i oxybenzy la mi

no)-5,6, 7, 8-tetrahyd ro- [1 ]-benzylthieno[2, 3-d]pyrimdine; 35 WO
2005/ 047292 PCTI EP2004/ 011551 -170 5 10 15 with

4-chl or 0- 2- (with HG&NorZrz-l(byr‘ézﬁr 2§y¢)l-©+vﬁr¢tamtom srdlpyrifdidin@givesi di ne  gi ves
2-(pyridin-2-yl)-4-(3, 4-et -&’uﬂ- ened i oxybe n zy lami_no)-5, 6-cycl

opent eno- t hi eno@‘@ﬂaafﬂpgrrynrﬁ Eethy\ﬁenﬁdloxybenzylammo)-s-nltrothleno-

4- chl or o- 2- (pyl‘l@zé‘l ﬁ:’y\(hﬁ 6 cycl opept enot hi eno[ 2, 3- d] pyrimdine gives
2- (py(gil |n yl) Ej g enedi oxybenzylam no)-5, 6-cyclohepteno- th

i enof2, 3-d pyri mi ne W th
4-chl oro- 2- (pyri di n- 2- Z -6 ethylthl eno[ 2, 3-d] pyri m di ne gives
C with 4-chioro-2-(pyrazin-2-yl)-5, 6-dimethylthleno[2 3-d]pyrimidine gives

2-(pyrazin-2-yl)-4-(3,4-ethylenedicxybenzylamino)-5,6-dimethyl-
thieno[2, 3-d]pyrimidine;
15
with 4-chloro-2-(pyrazin-2-yl)-6-trifluoromethylthienc[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)4-(3,4-ethylenedioxybenzylamino)-6-trifluoromethyl-
thieno[2,3-dlpyrimidine;
20
with 4-chloro-2-(pyridin-2-yi}-6-methylthieno{2, 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3 4-ethylenedioxybenzylamino)-6-methylithienc-
[2,3-d]pyrimidine;
C 2
with 4-chloro-2-(pyridin-2-yl)-5-methylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-y|)-4-(3,4-ethylenedioxybenzylaminc)-5-methylthieno-
[2,3-d]pyrimidine;
30
with 4-chloro-2-(pyridin-2-yl)-5,6,7 8-tetrahydro-{1]-benzylthienc[2, 3-d])pyri-
midine gives
2-(pyridin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6,7,8-tetrahydro-

[1]-benzy!thieno[2, 3-d]pyrimidine;
35



2-(pyridin-2-yl)-4-(3, 4-ethyl ened i oxybenzyl am i no) - 6- et hyl t hi eno-
[2,3-d]pyrimdine; with

4- chl oro-Z-% ridin-2-yl)-6-chlorothieno[ 2, 3-d] pyrimdipe qives

2- (pyri diWO2WH043292 4. (3 4- et hyl enedi oxybenzyl am i no) - 6-%%T’g'r’%5‘!’ﬁ"¥18ﬂo- 20
[2,3-d] pyrimdine;, with -170 -

4-chl oro-2-(pyridin-2-yl)-5-chloro-6-nethylthieno[2,3-d]pyrimdine gives C
25 2-(pyridin-2-yl)-4-(3, 4-ethyl enedi oxybenzyl am no) - 5- chl or o- 6- net hyl
thieno[ 2, 3-d] pyrim dinge; 30 35 with . Lo

4- chl or o- 2- (W Adshiore-Z1(pyridinid-yYioSf-evelopenteapiiienalldi-dlpygiridine

2- (pyridin- 2-%& -4- (3, 4-ethyl enedi oxybenzylam no)-6-nitroth ieno-

[ 2, 3-d] pyri ) e, Wth

4- chl or 0- 2- ( pyr i Z{gyritiy2)y| pAGIU-BRIORd b2y Bnfihe).6 6t itiserienes
2-(pyrid in- 2_y|2b§@ﬂ'4_ B,Ygfgt hyl erwa%fji' oxybenszam’ n)é) - 5,5686% met hyl t hi eno-
[ 2, 3- d%)pyri m di rtblenaf2, 3ad]pyrimidiee, PCT/ EP20041011551 -171 with

4-chl oro-2- (pyridin-2-yi)-6-trifluoronethyithieno[2, 3-d] pyri m di ne gives
2-(pyrid in-2-yl)-4-(3, 4-ethyl enedi oxybenzylam no)-6-trifluoronethyl t h
ieno(2, 3-d] I } 1 1inG_onX0s ) fo i

4-chl or o- 2- (‘83% Pﬁﬁ Ie'._)r - w@’_"@‘!‘ﬂg ﬁ%ﬁﬁﬁgﬁléﬁ%%e%gfmp%ﬁl 23&?@ ”8? '9%’3

2- (pyridi n-4giyés - 4- (3, 4-ethyl enedi oxybenzyl am no)-6-net hyl t hi eno-

[2,3-d] pyrimdine; with ] .

4- chl or o- 2- ( pyr | SRR ¥i4niS; 4rpthieradipybenagylaming-aithey@deRaieno- (pyri di

[1243ij; psr |(§n ali ﬁ‘b%o‘fﬂ%gd]b%%%ﬂéiw am i no) - 5- net hyl t hi eno

C

with 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-ethylenedioxybenzylamino)-6-ethylthieno-
15 [2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yl)-6-chlorothieno[2,3-d]pyrimidine gives
2-(pyridin-2-y1)-4-(3,4-ethylenedioxybenzyiamino)-6-chlorothieno-
20 [2,3-d]pyrimidine;

with 4-chloro-2-{pyridin-2-yl)-5-chloro-6-methyithieno[2,3-d])pyrimidine
gives
C 25 2-(pyridin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-5-chloro-6-methyl-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-2-yi)-6-nitrothieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-ethylenedioxybenzylamino)-6-nitrothieno-

30
[2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-2-y1)-5,6-dimethylthieno[2 3-d]pyrimidine gives
2-(pyridin-2-yl)-4-(3,4-ethylenedioxybenzylaming)-5 6-dimethylthieno-
35

[2,3-d]pyrimidine;



Wi th 4-chloro-2-(pyridin-4-yl)-5,6, 7, 8-tetrahydro-[1

1-benzylthieno[ 2, 3-d] pyri- mdine gives 2-(pyrid i n-4-yl)-4-(3, 4-et hyien

ed i oxybenzyl ami no)-5, 6, 7, 8-tetrah yd ro- [1

] - benzyi t KPERGYY7H2 41 byrimi dine; with PCT/EP2004/01155]

4-chl oro-2-(pyridin-4-yl)-5, 6-cycl opentéhet hi eno[ 2, 3-d] pyri m di ne gives

2-(pyridi n-4-yi)-4-(3, 4-ethyl enedi oxybenzyl am i no)-5, 6-cycl openteno-

thieno[2, 3-dipyrimidine;, with

4-chl oro-2- (pyri di n-4-¥l ) -5, 6-cycl ohept enot hi eno[ 2, 3- d(l pyrim.dine gives 30

35 2- (pyri di With A-ghlpcas ((emdlar%yl)&téaﬁememmmpt%a) leyrirpidine Be8pt eno-

thieno[ 2, 3-d] pysi i di.ne \ith , . . s )

4-chl oro- 2- (pyr i%i(é&rg!@% 3-"?“-%‘?%@ PE’M‘%%%‘{'?,‘%QG&F Bﬂ?r"i“ﬂ? -ﬁggﬂ(d?r\?&eth&l_ (pyrid

in-4-yl)-4-(3, %ﬁér%?,@ﬂﬁgyﬁ#ﬁdlﬁ@;zw am no)-6-ethyl thieno-

[ 2, 3-d] pyri m di ne; 20057 047292 PCT/ EP2004/ 011551 -172 with

4-chl opo-2-(pyridin-4-yl)-6-chlorothieno[2, 3-d] pyri mdine gives 2-(pyridi

n-4-yly-4-(3,4-et hyl engdi oxybenzylam ing)-6-chl ot.hi.eno- .

[2, 3¥d] pyr |( n:ivﬁlp %e, Igrq,-ﬁgﬂyndm-ﬁyﬁ—é’}methﬁt)h1encﬁ5,3— pynmn&me gives

4-ohl or o-2- (Y7 | S gyfyulaly B et By NS RkiRo fodhat iione, o1 ves

2-(pyridi n-4-yl -(ély- ?ﬁ?‘4-%?hy@éneg}iﬁsx’§%€gn§z{){/l ar%?i noI 9g-achlgﬁgpomgﬁnet hyl -

t hi eno[ 2, 3-d] py[2 Ixdigrimiidinel0 C 15 with

4-chl oro-2-(pyridin-4-yl)-6-nitrothieno[2,3-d]pyrimdine gives 2-(pyridi

n-4-yl %-94-(3, 4- et hyl enedi oxybenzyl ami no)-6-n itroth ieno-

[ 2, 3-df¥yri njdi ne, '_?_ i A Y E ; _ .

a<chl or o 2 ( BPTEROIE-grpyrdiB-4 s mAyinisngI3 VAR AIYES gi ves

C 2-(pyridin-4-yl)-4-(3,4-ethylenedioxybenzylamino)-5-methylthieno-
[2,3-d]pyrimidine;

15 with 4-chloro-2-(pyridin-4-y1)-5,6,7,8-tetrahydro-[1]-benzylthieno[2,3-d}pyri-
midine gives
2-(pyridin-4-y1)-4-(3,4-ethylenedioxybenzylamino)-5,6,7 8-tetrahydro-
[1}-benzyithieno[2,3-d)pyrimidine;
20
with 4-chloro-2-(pyridin-4-yl)-5,6-cyclopentenothieno[2, 3-d}pyrimidine
gives
2-(pyridin-4-yi}-4-(3,4-ethylenedioxybenzyiamino)-5,6-cyclopenteno-
C 25 thieno[2, 3-d)pyrimidine;

with 4-chloro-2-(pyridin-4-y1)-5,6-cycloheptenothienc[2,3-d]pyrimidine
gives
2-(pyridin-4-yl)-4-(3,4-ethylenedioxybenzylamino)-5,6-cyclohepteno-

30
thieno[2, 3-dipyrimidine;

with 4-chioro-2-(pyridin-4-yl)-6-ethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-ethylenedioxybenzylaminc)-6-ethylthieno-

35 12,3-dJpyrimidine;



2-(pyrid in-4-yl)-4-(3, 4-ethylened i oxybenzyl am no)-5, 6-di nethylthieno-
[2,3-d] pyrimdine; 20 with

4-chl or o- 2- ridin-4-yl)-6-trifluoromethylthienof?2, 3-d rimdine gives

2- (pyri dWﬂS%W??A-(& 4- et hyl ened i oxybenzyl am i no)-6‘}“$¥’m"°ﬂ8‘ﬁ6ﬂet byl -
thieno[2, 3-d]pyrimd ine. r 25 Anal ogbi@-reacti on of phenethylamne 30 with
4-chl oro-2-(pyridin-3-yl)-6-nethylthieno[2, 3-d] pyri mdine gives 2-(pyri d i
n-3-yl)-4-phen ethy lami no-6-neth ylthie n o[2, 3-d]pyrimi di ne; with

4-chl oro-2- (pyridin-3-yl)-5-nethylthienol[2, 3-d] pyri m dine gives
2- (pyri di n- swgm ﬂﬂ@ﬁ%@ﬂﬂ!@ﬁ-ﬂ&h@ﬁ@ﬁﬂﬁ[ pYrEniging/givefdi ne; 35 with

e o o P St s P45 4 B ey bR Sr A BlRERe S < Py
2- (pyridin-3-yl )[QfBS-E%ﬁmidtj%bgm no-5,6, 7,8-tetrahydro-[1 ]-benzyl- thieno[2,

3-d]pyrimid ine;
4-chl ogo-2- (pyridin-3-yl)-5, 6-cycl opent enot hi eno[ 2, 3-d] pyri m di ne gives

2-(pyrrd 10 S iR 8 oy Boerors-E e RPRReROE B dibriiaing 41 PYT -
4- chl or o- 2- g@yéé' di n-3-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives
2- (pyridin-3=yl)-4-phenet hyl am no-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri -

m di ne; 15 wi t h 2{pyridim-d-y)-Gp(3r4-athyléredipxybesiziiamino pbahord-aHmethylri di ne
gives 2-(pyridi n'-?ﬁ-ﬂi/ |) - 4- phenet hyl am no-6-ethylth ieno[2, 3-d Jpyri mid
in e 20 with 4-BRMGIB3APHYNIANG- 3-yI ) - 6- cht or ot hi eno[ 2, 3-d] pyri mi di ne

gi ves

C

with 4-chloro-2-(pyridin-4-yh-8-nitrothieno[2,3-d]pyrimidine gives
2-(pyridin-4-yl)-4-(3,4-ethylenedioxybenzylamino)-6-nitrothieno-
[2,3-d]pyrimidine;
15
with 4-chloro-2-(pyridin-4-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-ethylenedioxybenzylamino)-5,6-dimethylthieno-
[2,3-d]pyrimidine,;
20
with 4-chloro-2-(pyridin-4-yl)-6-trifluoromethyithieno[2, 3-d]pyrimidine gives
2-(pyridin-4-y1)-4-(3,4-ethylenedioxybenzytamino)-6-trifluoromethyl-
thienof2,3-d]pyrimidine.

Analogous reaction of phenethylamine

with 4-chloro-2-(pyridin-3-yl)-6-methylthieno[2,3-d]pyrimidine gives
30 2-(pyridin-3-yl)-4-phenethylamino-6-methylthieno[2,3-d]pyrimidine;
with 4-chloro-2-(pyridin-3-yl)-5-methylthienof2, 3-d]pyrimidine gives
2-(pyridin-3-yl}-4-phenethylamino-5-methylthieno[2,3-d]pyrimidine;
35 \ith 4-chloro-2-(pyridin-3-yl)-5,6,7,8-tetrahydro-{1}-benzylthieno[2,3-d]pyri-

midine gives



2- (pyridin -3-y |) -4-phenethyl a mi no-6-ch T orothi eno[2, 3-d] py
rimi di ne; 25 30 35 wth

4- chl or 0~ 2- i o -3-y|)-5-ch|oro-6-nethy|thieno[2,3-d%(gf/ imdi gi ves

2- (pyri di‘ﬁ(-) %M?yzgphenet hyl am no- 5- chl or o- 6- et hyl t hi e /EHH{;}Q%!?%I“ -

m dine; w th 4-chloro-2-(pyridin-3-yl3183nitrothieno[2, 3-d] pyri m di ne gives
2- (pyridin-3-yl)-4-phenet hyl am no-6-nitrothieno[2, 3-d]pyrimdine; with
4-chl oro-2-(pyridin-3-yl)-5, 6-di net hyl t hi eno[ 2, 3-d] pyri m di ne gives

2- (pyridin-3-yl)s4-phenet hylL,am no-5, 6-d | th iengl2, 3-d Jpyri m-

di ne; WO 2005/ o Bl dieTsiatiro-5 17 B bRyl benzy

4-chl oro- 2- (pyr i1gidi ] thidifé-uor onet hyi t hi eno( 2, 3-d] pyri m di ne gives

2- (pyridin-3-yl )tﬁ%ﬁgﬁze‘%eat]ﬁe’ll argllnd- 6-trifluoronethylthieno[2, 3-d]pyri-

m dine; with 4-chloro-2-(isoxazol-5-yl)-6-nethylthieno[2, 3-d] pyrim dine
gives 2-(isoxazol-5-yl)-4-phenethyl am no-6-nethylthi eno[2, 3-d]pyrimdine;
wi th 4gchl or‘Ul”?4(‘?@%@&%‘@)!'5591%')!'&'5@“9PPﬂP@H@[hZ,g@O[a]W}R[Yﬁmﬂﬁ@ gi ves

2- (i soxazol 93\% ) - 4- phenet hyl am i no-5-nmethylthi eno[2, 3-d]pyrimid i ne;

Wi th 4-chl oro-2- (i soxazol -5-yl)-5,6, 7,8-tetrahydro-[1

] - benzyl t hi eno[ 22-FHdin{3yyl\-aishartieyE@Eno-5,6-cyclopentenothieno|2, 3-d]pyri-
2- (i soxazol - 5-yl )-@p pheﬁg ylghn‘i nol?yS, 6, 7, 8-te5t(raFr)1ydro- (1] -[benz]ﬂ’- t hi enof 2,
3-d]pyrimid i reidingth

4-chl oro- 2- (i soxazol -5-yl ) -5, 6-cycl opent enot hi eno[ 2, 3-d] pyrim dine 20 gives
2- (i soxazol -5-yl)-4-phenet hyl amino-5, 6-cycl opentenothieno[2, 3-d]-

pyrim df ne; \g@#h 4-chloro-2-(pyridin-3-yi)-5,6-cycloheptenothieno[2,3-d]pyrimidine
gives
C 2-(pyridin-3-yl)-4-phenethylamino-5,6-cycloheptenothieno[2, 3-d)pyri-
midine;
15
with 4-chloro-2-(pyridin-3-yi}-6-ethyithienc[2, 3-d])pyrimidine gives
2-(pyridin-3-yl)-4-phenethylamino-6-ethylthieno[2,3-d]pyrimidine;

20 with 4-chloro-2-(pyridin-3-yl)-6-chlorothieno[2, 3-d}pyrimidine gives
2-(pyridin-3-yl}-4-phenethylamino-6-chlorothieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyridin-3-yl)-5-chloro-6-methylthieno[2, 3-d]pyrimidine

C 25 gives
2-(pyridin-3-yl)-4-phenethylamino-5-chloro-6-methyithieno[2, 3-d]pyri-

midine;

with 4-chloro-2-(pyridin-3-yl}-6-nitrothieno[2, 3-d]pyrimidine gives

30
2-(pyridin-3-yl)-4-phenethylamino-6-nitrothieno[2, 3-d]pyrimidine;
with 4-chloro-2-{pyridin-3-yl)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyridin-3-yl}-4-phenethylamino-5,6-dimethylthieno[2,3-d]pyrimi-
35

dine:



Wi th 4-chl oro-2-(isoxazol -5-yl)-5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne

gi ves 2-(isoxazol -5-yl)-4-phenethyl amino-5, 6-cycloheptenoth ieno[2, 3-d]-
pyri m di neb 30 with

4-chl or o-¥ORMSIZDR| - 5-y1 ) - 6- et hyl t hi eno[ 2, 3-d] pyri mi di RETEPEY011551

2- (i soxazol -5-yl) - 4-phenet hyl am no- 6- el B4t hi eno[ 2, 3-d]pyrinmdine; with
4-chl oro-2- (i soxazol -5-yl)-6-chl orot hi eno[ 2, 3-d] pyri m di ne gives 35

2- (i soxazol -5-yl )-4-p he nethy lami no-6-ch loroth ieno [2, 3-d]pyrimi d
i ne; WD 20051047292 PCTI EP2004/ 01155 -175 C with - )

47 oh or o- 2- (W8 A2TUPIoS2 YPYIBChY bEoT BURERTIO PRS2 3Ry Icin GvRE  gi ves
2- (1 soxazol -5-ylg_14-  13E |, 3 z r = ' 3-d] -
pyrimdine; wit hé Ié’%’ﬁﬁ@?’ﬁﬁ'@‘k%@9@%@%‘9@%@%‘?@32 @F@@M@n mi di ne
gives 2-(isoxazmldideyl)-4-phenethylam no-6-n itroth i e n o[2, 3-d]pyri m
idi ne; with 4-chloro-2-(isoxazol-5-yl)-5,6-di nethylthieno[2,3-d]pyrimdine
gi ves 2-(isoxazol -5-yl)-4-phenet hyl am no-5, 6-di nethylthieno[2, 3-d]pyrim
i - ding; wth. . . L .

4- chl or o- 2- (\%%)ﬁé%?r-qégiﬂsfygg?lﬁ'y 1)1?51"8}%%'%?'{9{?éﬁ%ﬁf‘%‘-‘%ﬁ‘sﬁﬂ‘f‘?ﬁ dine gives
2- (i soxazol - 5- y| 2 (idoRERAE- My 4aphertfylbhiiho-Bone thbdrfoFQQ imied:py T i -

m dine; with 4-chI(oro- 2-(p€/‘?azi n- 2-??) - 6- et hymi enol 2, gﬂg pyri m di ne gives
2- (pyrazin-2-yl)-4-phenet hyl am no- 6- net hylt hi eno[ 2, 3-d]pyrimdine; 25 with

4- chl or o- 2- (pyr azi.n-2-yl ) - 5- net thieno[ 2, 3- rd m.di.ne gives
2-(pyr?cz)i n- 2‘%‘[‘%‘C'ﬂo'i?ﬁé'r(Gpﬁﬁﬁfé}'ﬁb'g}"}?@ﬂﬁ@?’?ﬂqé%@?y@w'B?%‘Yﬁsﬁ| ne; 30 5 10
15 2-(isoxazol-5-yl)-4-phenethylamino-5-methylthieno|2,3-djpyrimidine;
C with 4-chloro-2-(isoxazol-5-y1)-5,6,7,8-tetrahydro-{1]-benzylthieno[2,3-d]-
pyrimidine gives
15 2-{isoxazol-5-yl)-4-phenethylamino-5,6,7,8-tetrahydro-{1]-benzyl-
thieno[2,3-dipyrimidine;

with 4-chloro-2-(isoxazol-5-yl)-5,6-cyclopentenothieno[2,3-d]pyrimidine
20 gives
2-(isoxazol-5-yl}-4-phenethylamino-5,6-cyclopentenothieno[2, 3-d]-
pyrimidine;

25 with 4-chloro-2-(isoxazol-5-yl)-5,6-cycloheptenothieno[2, 3-d]pyrimidine

O

gives
2-(isoxazol-5-yl)-4-phenethylamino-5,6-cycloheptenothieno]2,3-d)-

pyrimidine;
30
with 4-chloro-2-(isoxazol-5-yl)-6-ethylthieno{2,3-d]pyrimidine gives
2-(isoxazol-5-yi)-4-phenethyiamino-6-ethylthieno[2, 3-d]jpyrimidine;
with 4-chloro-2-(isoxazol-5-yl)-6-chlorothieno[2,3-d]pyrimidine gives
35

2-(isoxazol-5-yl)-4-phenethylamino-6-chlorothieno[2, 3-d]pyrimidine;



20 35 with

4-chl oro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1]-benzyl thieno[ 2, 3-d] -

pyrim di ne gives 2-(pyrazin-2-yl)-4-phenethyl am no-5,6,7,8-tetrahydro-[1

] - benzyl - beARbfheno[ 2, 3-d] pyri midine; with

4- chl oro-‘gb?pyratz’#?\- 2-yl) -5, 6-cycl opent enot hi eno[ 2, 3-d] BEIHEF}% f”glemﬂgi ves WO
2005/ 047292 PCT/ EP2004/ 011551 - 176 ‘17§pyrazi n- 2-yQ 4- phenet hyl am i no- 5,
6- cycl opent enot hi eno[ 2, 3-d]pyri- mdine; 5 with

4-chl oro- 2- (pyrazi n-2-yl) -5, 6-cycl ohept enot hi eno[ 2, 3-d] pyri m di ne gives

2- (pyrazin-2-xi ), 4-phe ' 0 2RO 3= yri-

i di ne: C 1(2)w% 42é1Igng)—gg}s%%%gp—@—%%-éﬁlﬁyg—b—r“Smyﬁﬂm[f,Q—J]Bynr%lo%g

4-chl oro- 2- (givegzi n-2-yl ) - 6-et hyl thi eno[ 2, 3-d] pyri m di ne gives

2- (pyrazin-2-yi)-4-phenet hyl am no-6-ethylthieno[2, 3-d]pyrimdine; with

4- chl or o- 2- (pyr azi(lrsozami)S-Bbfﬂhplmermthvlaﬁwpczhﬁacrdpmfs+memvﬁéeg'olﬂea-d]-

2- (pyrazin-2-yl )-4ﬁ'ﬁiglen 2t hyl am i no- 6-chl orothieno[2, 3-d]pyrimdine; with
4-chl ogo- 2- ( pyra@fr : -"iﬂ’) -5-chl oro- 6-net hyl t hi eno[ 2, 3-d] pyri mi di ne gives
2- (pyrazi n-2-yl) - 4-phenet hyl am no- 5- chl or o- 6- net hyl t hi eno[ 2, 3-d] pyri -

m di ne; with 4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2,3-d]pyrimdine gives
2- ( pyr azi n- 2with ¥-ehipte2disoxhzaoh-5-yh-Gnitiathienb[2, 3vdjpyimidird giwves m i dine; with

4- chl - 2- in-2-yl)-5, 6-di nethyl thi 2, 3-d i mj di ne gi
ol or o 2PV g e £ 0% et eiming Kot chots 4 Beyrice:°°
10 with 4-chloro-2-(isoxazol-5-yl)-5,6-dimethylthieno{2,3-d]pyrimidine gives
2-(isoxazol-5-yl)-4-phenethylamino-5,6-dimethylthieno[2, 3-d]pyrimi-
dine;

15 with 4-chloro-2-(isoxazol-5-yl)-8-trifluoromethyithieno[2,3-d]pyrimidine
gives
2-(isoxazol-5-yi)-4-phenethylamino-6-trifftuoromethylthienof[2,3-d]pyri-
midine;
20
with 4-chloro-2-(pyrazin-2-yl)-6-methylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-phenethylamino-6-methylthieno[2, 3-d]pyrimidine;

25 with 4-chloro-2-(pyrazin-2-yl)-5-methylthieno[2, 3-d]pyrimidine gives

)

2-(pyrazin-2-yl)-4-phenethyiamino-5-methylthienc[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]-

30
pyrimidine gives
2-(pyrazin-2-yl)-4-phenethylamino-5,6,7,8-tetrahydro-{1]-benzyl-
thienothieno[2,3-d]pyrimidine;
35

with 4-chloro-2-(pyrazin-2-yl}-5,6-cyclopentenocthienof2, 3-d]pyrimidine

gives



2-(pyrazin-2-yl )-4-phenethylam no-5, 6-d inethylth ieno[2, 3-d]pyri

di ne;

4-chl or o-
2- (pyrazi
m di ne;

with

razin-2-yl)-6-trifluoromethylthieno(2, 3-d rimd
‘398@}/5{?432 2 phenet hyl am no-6-trifl uoromet hyl thi %&éﬁz@‘“
35 with 4-chloro-2-(pyridin-2-9T§-6-net hyl t hi eno[ 2, 3-d]

&y

|
p

gi ves WO 2005/ 047292 PCTI EP20041011551 -177 2-(pyrid in- 2-y|

) - 4- phenet hyl am i no- 6- et hyl t hi eno[ 2, 3-d] pyri mi di ne;
wi th 4- hloro-2-

2- (pyri

d in-2-

e; wth 4-ch|orc2}.n§r yr|d|n -yl)-5,6,7,8-tetrahydro-[1

] - benzyl t hi eno|

'pyri- mdine gives

m -

g gi ves

n
yrlmdine
510 C 15 20 C 25

A s PR BB b oS

Y'mid in

2- (pyridin-2-yl)-4-phenet hyl anino-5, 6,7, 8-tetrahydro-[1 ]-benzy!- th i en

o[ 2 ,

4- chl og o- 2- (i ﬁm@%pygzm%wr%@mmm@@tb[e@o{i g1gipynimicinge

3-d]

2- (pyrTdin-

mdine, wt
4- chl 2- 1.

o ?pyglrg In(py; :zjr_(;zy_razmz yP-L£pREaEOHRIMIABS Bicyarhépts rﬁ:]tlﬁnéhb{néshdpn
m di ne;

-

pyri mi dine

phenetf hyl am i no-5, 6-cycl ohept enot hi eno

gi ves
hgl%g 4- phenet hyl am no- 5, 6- cycl opent enot hi eno[ 2, 3-d] pyri -

-gi ves
] pyri -

Wi th 4-dnidime- 2- (pyridi n-2-yl)-6-ethyithieno[2, 3-d] pyrimdine gives
2- (pyridi

10

15

20

25

30

35

n- 2-yl ) - 4- phenet hyl am no- 6-

with 4-chloro-2-{pyrazin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl}-4-phenethylaming-8-ethylthieno[2, 3-djpyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-6-chlorothieno[2, 3-d]lpyrimidine gives
2-(pyrazin-2-yl)-4-phenethylamino-6-chlorothieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl)-5-chioro-6-methylthieno[2,3-d]pyrimidine

gives
2-(pyrazin-2-yl}-4-phenethylamino-5-chioro-6-methylthienof2, 3-d]pyri-
midine;

with 4-chloro-2-(pyrazin-2-yl)-6-nitrothieno[2,3-d]pyrimidine gives
2-(pyrazin-2-yl)}-4-phenethylamino-6-nitrothieno[2, 3-d]pyrimidine;

with 4-chloro-2-(pyrazin-2-yl}-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-phenethylamino-5 6-dimethylthieno[2,3-d]pyrimi-
dine;

with 4-chloro-2-(pyrazin-2-yl)-6-trifluoromethylthienof2, 3-d]pyrimidine gives
2-(pyrazin-2-yl)-4-phenethylamino-8-trifluoromethylthieno[2,3-d]pyri-

midine;

with 4-chloro-2-(pyridin-2-yl)-6-methyithieno[2,3-d]pyrimidine gives

ethylth ieno[2, 3-d]pyrimid ine;

30 35



with 4-chloro-2-(pyridin-2-yl)$-chlorothieno[ 2, 3-d] pyrim dine gives

2- (pyridin-2-yl)-4-phenet hyl am no-6-chl orot hieno[2, 3-d]pyrimdine; with
4-chl or o-2- ridin-2-yl)-5-chloro-6-nethylthienof 2, 3-3%@ rim dine gives
2- (pyri di‘ﬂ‘-’%%{"f?zﬂz phenet hyl ani no- 5- chl or 0- 6- net hyl t hi TEP204RRITY, |

m di ne; WD 20051047292 PCTI EP200410115%47 --178 C 5 10 15 with

4-chl oro-2-(pyridin-2-yl)-6-nitrothieno[2, 3-d] pyrimdine gives 2-(pyrid

i n-2-yl)-4-phenethylamino-6-nitrothieno[2, 3-d]pyrimdi ne; with

4-chl oro-2-(pyridin-2-vyl)-5, 6-di met hyl t hi eno[ 2, 3-d] pyrLnj.di ne. gives 2-(py(d
i n-2-yl)-4- pher?qé?bffkﬁ'%@)rﬂ'?ﬁ-%@ﬁ&%ﬂ'%ﬁﬂ“%ﬂﬁhﬁ%ﬁé’égl@ﬂé{]" & mi- dine;
with 4-chloro-2-(pyridin-2-yl)-6-trifluoronethylthieno[?2,3-d]pyrimdine
gives 2-(pyridin-2-yl)-4-phenethyl am no-6-trifl uoronethylthienof2,

3-d] pyri - m@lithd;chieroR2-(pyridin-2-yl)-5-methylthieno[2, 3-d]pyrimidine gives

4-chl oro-2-(pyridin-4-yl)-6-nmethylthieno[2, 3-d] Kri m dine gives 2-(pyrid. i
n- 4-yi ) - 4- phenet ZyPYrighny Y‘H@Wﬁf@twﬁmﬂ"@'5éﬁ9w&, ienof@, 3lpyrimidineld i ne;

wi th 4=chl oro-2-(pyridin-4-yl)-5-nethylthieno[2, 3-d] pyri m di ne gives 20

2- (pyridin-4-yl)-t-phenet hyl am no-5-net hyl t hi eno[ 2, 3-d] pyri m di ne; 25 30 35
with

4-chl oro-2-(pyridin-4-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d] pyri -

m di ne gi veswith Apshlomd-2-(pyridin-24y v ihisteahydeo-bl |denzgithiencth gdtlpyri
]-benzyl- th_i nobZ 3-d]pyrimdi ne; with

4- chl Oi - 2- ('viri‘%l IYe3_y1) -5, 6- cycl opent enot hi eno[ 2, 3-d] pyri i di ne gi ves

2- (pyrid in-4-ylo yohddhenR) AvbrdRdtifamindis @ 2 e0ReaheaRs-[1 [isepelR. 3-dlpyri -

C thieno[2,3-d)pyrimidine;

with 4-chioro-2-{pyridin-2-y1)-5,6-cyclopentencthienc[2,3-d]pyrimidine
15 gives
2-(pyridin-2-y!)-4-phenethylamino-5,6-cyclopentenothieno[2, 3-dpyri-

midine;

20 with 4-chioro-2-(pyridin-2-y1}-5,6-cycloheptenothieno[2, 3-d]pyrimidine
gives

2-(pyridin-2-y1)-4-phenethylamino-5,6-cycloheptenothienof2, 3-d]pyri-

midine;
C
with 4-chloro-2-(pyridin-2-yl)-6-ethylthieno[2,3-d]pyrimidine gives
2-(pyridin-2-yl}-4-phenethylamino-6-ethylthieno[2, 3-d]pyrimidine;
30 with 4-chloro-2-(pyridin-2-yl)-6-chlorothieno[2,3-d])pyrimidine gives
2-(pyridin-2-yl)-4-phenethylamino-6-chlorothieno[2, 3-d]pyrimidineg;
with 4-chloro-2-(pyridin-2-yl)-5-chloro-8-methylthieno[2,3-d]pyrimidine
gives
35

2-(pyridin-2-yl)-4-phenethylamino-5-chloro-6-methylithieno[2,3-d]pyri-

midine;



mdine;, wth

4-chl oro-2-(pyridin-4-yl)-5, 6-cyci ohept enot hi eno] 2, 3-d] pyri m di ne gives WO
20051047 I 0041011551 -179

2-(pyridﬁﬁafgﬁﬁfﬁggphenethylanino-5,6-c cloheptenothienngFpgmﬂTﬂg?ﬁ-
mdine; 5 wth 4-ch|oro-2-(pyridin-4-yﬂ¥86-ethylthieno[2,3-d]pyrinidine
gives 2-(pyrid in-4-yl)-4-phenethytamino-6-ethylthieno[2, 3-dlpyrimid
ine; with 4-chloro-2-(pyridin-4-yl)-6-chlorothieno[?2,3-d]pyrimdine gives
2- (pyridin-4-yl)-4-phenet hyl am no- 6-chl orot hi eno[ 2, 3-d]pyrimdine; C 10 15
wi th 4-chl oro-2-(pyridin-4-yl)-5-chl oro-6-nethylthieno[2, 3-d] pyri m dine

ives 2- F Gl =B ) o 4 a@ned by laans ; )| t.hieno[ 2, 3-d ri-
?n' di ne; \(MP%’h\vaPJ ?h‘?hé?'?%???ﬁﬁ? RM'z?a@:t) - '-éngﬂt?lﬂ%gjﬁ?@m?%'g?%yri En di ne ]g%es
2d( pyr i czioi _n-ﬁ-.'3/-(ﬂ)9rid4ﬁ-|@-ﬁ$-4p;méndtlaylamimm-ﬁa'aitrbtl'tierm[ﬁ,S—dpyriuiidineB- d Jpyri m
I dI  ne; W t
4-chl OE 0- 2- (pyridin-4-yl)-5,6-dinmethylthieno[ 2, 3-d] pyri mdine gives

2- (pyrrdin-4; - 4-nhepe A8 NQ - O ] b gr : .M - dine; C
25 o th 4 cnEh B STBHERRATHAR2 -2 0 Rp Sl Srpfrimfi® B8b0y s 1w i ne
gives 2-(pyri d2ipyriding-yh4-pherieteyibitines 6-diméthQihiehbi2, 34 ethy Ith i
en o[2, 3-d] py r_(?fhm' digr']?a. 30 35%xarrpl e 5 A so?utionl of Ipyrm

2- (i mi dazol - 1- y| 9ing; net hyl - 4- (3-ni t robenzyl ami no) t hi eno- [2, 3-d] pyri ni di ne
in methanol is hydrogenated in the presence of Raney

10 with 4-chloro-2-(pyridin-2-yl)-6-trifluoromethylthieno]2, 3-djpyrimidine gives

2-(pyridin-2-yl)-4-phenethylamino-6-triflucromethylthieno[2,3-djpyri-

C

midine;

15 with 4-chloro-2-(pyridin-4-y1)-6-methylthieno[2, 3-d]pyrimidine gives
2-(pyridin-4-yl)-4-phenethytamino-6-methylithieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-y1)-5-methylthienco[2, 3-d]pyrimidine gives
20 2-(pyridin-4-yt)-4-phenethylamino-5-methylthieno[2, 3-d]pyrimidine,;

with 4-chloro-2-(pyridin-4-yl)-5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d]pyri-
midine gives
C 25 2-(pyridin-4-yl)-4-phenethylamino-5,6,7,8-tetrahydro-[1]-benzyl-
thieno[2,3-d]pyrimidine;

with 4-chloro-2-(pyridin-4-yl)-5,6-cyclopentenothieno[2, 3-d]pyrimidine

gives
30
2-(pyridin4-yl)-4-phenethylamino-5,6-cyclopentenothieno[2, 3-d)pyri-
midine;
with 4-chloro-2-(pyridin4-y1}-5,6-cycloheptenothieno|2, 3-d]pyrimidine
35

gives



ni ckel . The catalyst is filtered off, and the solution is evaporated. Recrys
WO 2005/ 047292 PCT/ EP2004/ 011551 -180 tallisation gives

2- (i mdazoi-1-yl)-6-nethyl-4-(3-am nobenzyl am no)thieno- [2 3-d rimdine.
5 10 C 1%2%%%1‘@96 1 nm of freshly distilled acetal dehl}ﬁbﬂ'@"ﬂhﬁ Hto a
solution of 6 g of 2- -179 -

(i mdazol -1-yl)-6-nethyl -4-(3-am nobenzyl am no)t hi eno[ 2, 3-d] pyri m di ne and
0.5 g of titaniumtetrachloride in 100 mM of nethanol. 4 g of sodium
cyanobor ohydri de_are subsequent|ly added, and the m xture is stirred for 30
hour's. Sem concePUidRyiAcRthdariie S cyslabeptenptiiendi2 a dlrkre | s
subjected to coqﬁﬁﬁﬁépnal wor k- up, giving 2-(imdazol-1-yl)-6-nethyl-4-(3-
N- et hyl am nobenzyl ami no)t hi eno[ 2, 3-dpyri m di ne. Exanple 7 The foll ow ng
conpounds are obtai ned anal ogously to Exanple 2 20 25 30 35
2-(inidazol-1;g|)-5,6,7,8-tetrah dro-4-(3,4-difluorobenzylam no)-[1 ]-
benzyl ¢ hi enoyith 4-ellesa-2tpyridia-4-uh)$-ethylibienof2,3-d]pyrimidine gives

2-(im | -1-yl}+5, 6z I t - 4- | am not hi 3-d im- dine,
b 220 2 BT S AR e P OO R SRBATE L1 ot i e,
mp. 241 ; 2-(imdazoi-1-yl)-6-nethyl-4-(3, 4-di met hoxybenzyl am no)t hi eno-
[2,3-d] pyrimdine, mp. 217;
2- (i m dazol - witly dyghlotd-2+ pyridinet-)+6-ahloBothieme{2) 3 dipwirn wirys gives! -

' t hi 2, 3- ni di . 250; . -
S 98£§P?[1- 11 3 Sl oy dronaRelg AR gl ormthigoof:S AIREITINg i eno-
c with 4-chloro-2-(pyridin-4-yi)-5-chloro-6-methylthieno[2,3-d]pyrimidine

gives

2-(pyridin-4-yl)-4-phenethylamino-5-chloro-6-methylthieno[2, 3-d]pyri-

18 midine;

with 4-chloro-2-(pyridin-4-yi)-6-nitrothieno[2,3-d]pyrimidine gives
2-(pyridin-4-yl)-4-phenethylamino-6-nitrothieno[2, 3-d]pyrimidine;
20
with 4-chloro-2-(pyridin-4-yi)-5,6-dimethylthieno[2, 3-d]pyrimidine gives
2-(pyridin4-yl)-4-phenethylamino-5,6-dimethylthieno[2, 3-d)pyrimi-
dine;

with 4-chioro-2-(pyridin-4-yl)-6-trifluoromethylthienc[2, 3-d}pyrimidine gives
2-(pyridin-4-yl)-4-phenethylamino-6-trifluoromethyithieno[2,3-d]pyri-
midine.

30
Example 5

A solution of 2-(imidazol-1-y!)-6-methyl-4-(3-nitrobenzylamino)thieno-

[2,3-d]pyrimidine in methanol is hydrogenated in the presence of Raney

35 nickel. The catalyst is filtered off, and the solution is evaporated. Recrys-



[2,3-d] pyrimdine, mp. 190;

2-(1,2,4-triazol - 1 yl ) -6-nmet hyl -4- (3, 4- net hyl enedi oxybenzyl am no)- t hi enof 2,
3-d] yrlmdlne . 231 ; WD 20 0510 4 7 2 9 2 PCTI EP2004 011 -181 5 10
C 2- (i nmi d¥93 POSP“% - 6-i sopropyl - 4- (3, 4- met hyl enedi oxybeh 1551

t hi eno[2 3- d] pyri m di ne, mp 192; -180 -

2- (i mdazol - 1-yl)-6-propyl -4- (3, 4- net hyl enedi oxybenzyl am no) t hi eno-

[2,3-d] pyrimdine, mp. 183. Exanple 8 The foI I ovvi ng conpounds are obtai ned

anal ogously to Exanpl.e 2_2. hol . 4-nmet byl ened. i oxybenzyl am
i no) -5, 6, 7,taﬁl-898999w9ﬁ%rf'5mﬁaz bxnﬁ/mﬁ raﬂdﬁanzv%nméﬁ'%o p. 175;

15 2'(”Drph$2i31dfﬁr#i[5ﬁld4\e(3 4- met hyl enedi oxybenzyl am no) - 5, 6-di net hyl -

thi eno[ 2, 3-d{pyrfm din mp. 140; 2-(norpho | i n-4-yl )-4-(3-ch loro-4-m

et hoxybenzy | ami n 0)-5, 6, 7, 8-tetra- hydro-[I
] - benzyl t hi eno[ 2, 3-d] pyri m di ne, 20
2- (nor phol i nEXaRPY.G_ (3- chl or o- 4- met hoxybenzyl ani no) - 5, 6- di net hyl -
thieno[2,3-d]pyrimdine, 2 -(morp ho) i n-4-y | )-4-(3, 4-ma th yl a ned i
oxy ben zy | a mi no )thi en o2, 3-d] - pyrimdine, 25
[22( gv(rj thI i nq gnlxdf)'reéh(y%éhlm Aydtarrhyas 9 adaxd aksalutforedfy hidfizeno-
pyrim di ne
2- (4- et hy! plipidazoi-i )d)ﬁmjlewzyt-é—(a-ammpeezudamq)ﬂnmq{%fulnwmﬁdme
et hyl t hi eno[ 2
o (4 oy iyt oL P 81 ST ondeiy 1ok goibangl 49 ALFOUUEL ai ety
I eno[ 2,%3-d]
2-[4-(2- hydr%et hy?r)wﬁr%%r%{?lsrllj bfeaﬁntély added an%tyﬁenr}g(tjlfrg@ sgﬁ§’§|f?r
no) - 5, 6, 73@hoats. eﬂemicom[:dr]traledhytitdumq acid-islhoded, nami:i thes matpre i843;

(4- hydroxy eri ?51 opent en | enedj oxy 35
benzyl ani no) %‘FFG 2“-’@98? Fqnﬁ?fﬂ‘% upngbﬂng_gﬁlrﬂl%lgml -1-yl) ‘é{ methyl-l?-(g-
N-ethylaminobenzylamino)thieno[2,3-dpyrimidine.

15

Example 7

The following compounds are obtained analogously to Example 2
20

2-(imidazol-1-yl)-5,6,7 ,8-tetrahydro-4-(3,4-difluorobenzylamine)-{11]-
benzylthieno[2,3-d]pyrimidine, m.p. 212°;

2-(imidazol-1-yl)-5,6-cyclopenteno-4-benzylaminothieno[2,3-d]pyrimi-

C 25 dine, m.p. 221°;

2-(imidazol-1-yl)-6-methyl-4-benzylaminothieno[2, 3-d]pyrimidine,
m.p. 241°;

2-(imidazoi-1-yl)-6-methyl-4-(3,4-dimethoxybenzylamino)thieno-
[2,3-d]pyrimidine, m.p. 217°;

%0 2-(imidazol-1-yl)-6-chloro-5-methyi-4-(3,4-methylenedioxybenzyl-
amino)thieno[2,3-d]pyrimidine, m.p. 250°;
2-(imidazol-1-yl)-5,6,7 ,8-tetrahydro-4-benzytamino-{1]-benzylthieno-
[2,3-d]pyrimidine, m.p. 190°;
35

2-(1,2,4-triazol-1-yl)-6-methyl-4-(3,4-methylenedioxybenzylamino)-
thieno[2, 3-d]pyrimidine, m.p. 231°,



WO 2005/ 047292 PCT/ EP2004/ 011551 -182 5
2-[4-(2- hydroxyet hyl ) pi perazi n-1-yl]-5, 6-cycl opent eno- 4- (3, 4- net hyl -

enedi oxy L.NQ) t hi eno[ 2, 3-d] pyri m di ne, deconposit]j .

2-[4-(2- %Q%@’Qﬂ% ) pi per azi n- 1-yl ] - 4- ( 3- chl or o- 4- et hg‘gﬁﬁéﬁ’i’g‘/ 11551

am no) - 5, 6-di met hyl t hi eno[ 2, 3-d] pyri nm @he, mp. 274. Pharnacol ogi cal test
results 10 C 15 20 C 25 30 Formul alnhibition of TIE-2 Inhibition of RAF ICso
(nmol 11)IC50 (ol ) p> ~NO150 SIT NF-~ NH\NV0" Cl I ~\ 1 O4.3 SN a
HN O N O 2-(imidazol-1-yl)-6-isopropyl-4-(3,4-methylenedioxybenzylamino)-

thieno[2,3-d]pyrimidine, m.p. 192°;

2-(imidazol-1-yl}-6-propyl-4-(3,4-methylenedioxybenzylamino)thieno-
[2,3-d]pyrimidine, m.p. 183°.

Example 8

10 The following compounds are obtained analogously to Example 2

2-(morpholin4-y1)-4-(3, 4-methylenedioxybenzylamino)-5,6,7,8-tetra-
hydro-[1]-benzylthieno[2,3-d]pyrimidine, m.p. 175°;
15 2-(morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-dimethyl-
thienof2,3-d]pyrimidine, m.p. 140°;
2-(morpholin-4-yl}-4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetra-
hydro-[1]-benzylthieno[2,3-d]pyrimidine,
20 2-(morpholin-4-yl)-4-(3-chloro-4-methoxybenzylamino)-5,6-dimethyl-
thienof2,3-djpyrimidine,
2-(morpholin-4-yl)-4-(3,4-methylenedioxybenzylamino)thieno{2,3-d]-
pyrimidine,
C 25 2-{morpholin-4-yl)-4-(3,4-methyienedioxybenzylamino)-6-ethylthieno-
[2,3-d]pyrimidine, m.p. 217°;
2-(4-methylpiperazin-1-yl)-4-(3,4-methylenedioxybenzylaming)-6-
ethylthieno[2, 3-d]pyrimidine, m.p. 2137,
30 2-(4-methylpiperazin-1-yl)-4-(3,4-methylenedioxybenzylamino)-5,6-
dimethyithieno[2,3-d]pyrimidine,
2-[4-(2-hydroxyethyl)piperazin-1-yl]-4-(3,4-methylenedioxybenzyl-
amino)-5,8,7,8-tetrahydro-[1]-benzylthieno[2,3-dlpyrimidine, m.p. 243°;
2-(4-hydroxypiperidin-1-yl)-5,6-cyclopentenoc-4-(3,4-methylenedioxy-

3% benzylamino)thieno[2,3-d]pyrimidine, m.p. 136-138°;



5.3 )7S31 O 35 WD 2005/ 047292 PCT/ EP20041011551
Use of conpounds of the formula |l 51 10 CR
denote H, A OA

each, independently of one another, deit®2e H A OA
NHA or

-0-CH2-CH2-0-, A, A" each,

trisubstituted by nmor phol i nyl ,

i ndepend I e anot her, al kenyl
or Hal, égbazéomﬁ?oget her al so denote al kyl ene havi ng
20 OH, Hal,
NAA' , R3 and R4 together also denote -0-CH2-CH2-, -OCH2-O or

i ndependent|y of one anotheri b
C251 6 C : 1,5 H.
chi orimne, x denct GV ASe i By LA o3 reperlsiffas;

and/or S ato i I e ' i fadefiddsiticrdep{e- nono-, di- or
e o T P 2ot i - - 1

-183 Patent Clains 1.
in which 15 R1, R2 each,

, CF3
EC?EE@%(’JSHS% R4
NC2, NH2,

denote al kyl

4- Y- pi per azi n- | -244-(2-hydemayethy|JgiperazioH -yl d{8=chioro-4arethdxgbenzy|-

amino)-5,6-dimethylthieno[2, 3-d]pyrimidine, m.p. 274°,

5
Pharmacological test results
1
0 Formula Inhibition of TIE-2 | Inhibition of RAF
c ICso (NMol/1) ICso (umol )
o> 150
15 ©
HN o> 43
20 =N O
I ~
s” N7 TN
0
HN 0 53
C o= )
s
8 N N
@
30

35

F .and/ or

M 1-a N o




Hal denotes F, d, Br or I 35 and n denotes 0, 1, 2 or 3, WD 2005/ 047292
PCT/ EP2004/ 011551 -164 5 10 C 15 and pharnaceutical |y usabl e derivati ves,
sol vates,_salts and stereo- isomers thereof, including g eof in
all rati o‘;y,o 0478 preparation of a nedi canent for the%@?@éﬁ%ﬁgi

di seases in which the inhibition, regdBdt-i on and/ or nodul ati on of ki nase
signal transduction plays a role. 2. Use according to Claiml of conpounds
of the formula | in which X denotes norpholinyl, 4-y-piperidin-1-yl, 4-Y-

pi perazin-1-yl, 1-, 2-, 4- or 5-im_dazoly|,. 2-methyl-1 - imdazol-1-yl, 1-,
3-, 4- or 5-pyrazolyl, 2-, 3- or E’-%?Mﬁhﬂ'{“sz-, 4-, 5- or 6-pyrimdinyl,
1,2,3-triazol-1 -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 3- or 4-pyri-
dazinyl or pyrazinyl, R, R2 each, independently of one another, denote H,
Hal or A 28. R Usadfidanmpegetbef teefwirial kyl ene having 3-5 C atons, R3, R4
each, independently of one another, denote H QA OHor Hal, R3 and R4

t oget h%r denote -O-CH2-CH2-, -0-CH2-O or -0-CH2- C 25 CH2-O Y denotes H,
A OH - CH2OH or -CH2CH2OH, and pharmaceutically F&l‘,sabl e derivatives,

sol vates, salts and stereo- isonmers thereg pcl'udi ng m xtures thereof in
all ratios. 30 35 /(CHz)n
R2 N
R4 |
Rt
>
ST N7 X
in which
15 R' R? each, independently of one another, denote H, A, OA,

alkenyl, alkynyl, NO,, CF; or Hal,
R'and R* together also denote alkylene having 3-5 C atoms,

R® R? each, independently of one another, denote H, A, OA,
50 OH, Hal, NO,, NH;, NHA or NAA',
R®*and R* together also denote -O-CH,-CH,-, -O-CH,-0- or
-O-CH-CH,-0O-,
A A each, independently of one another, denote alkyl having
C' 1 to 6 C atoms, where 1-5 H atoms may aiso be
| 25 replaced by F and/or chlorine,
X denotes an usaturated 5-7-membered heterocycle
having 14 N, O and/or S atoms, bonded via N or C,
which is unsubstituted or mono-, di- or trisubstituted by
30 A, Hal or CF;3,
or morpholinyl, 4-Y-piperidin-1-yl or 4-Y-piperazin-1-yl,
Y denotes H, A, OH, -CH,OH or -CH,CH,0H,
Hal denotes F, Cl, Bror |
35 and

n denotes 0, 1, 2 or 3,



3. Use according to Caim1 of conpounds selected fromthe group (a) 2-(1
-im dazol yl)-6-nmet hyl -4-(3, 4- net hyI enedi oxybenzyl - am no)thi enoj 2, 3-d]pyrim
id i -1 m dazol yl)-5, 6-di net hyl - 4- (3, 4- et h ' zyl - am
no)th y ‘éfg’%"?&"&]’%ﬂz pyri mi di ne W 20 0 5104 7 2 9%%%%8{;/011551
-185 5 10 C 15 20 (c) -184 -

2-(1-imdazolyl)-4-(3, 4- et hyl enedi oxybenzyl am no)-5, 6, 7,8- tetrahydro-[1

] - benzyl t hi eno[ 2, 3-d] pyri m di ne; (d) 2- (1

-im dazol yl)-5-chl ben I-am| t hi enof 2,

3-d] pyri m di ne; é)pgamé?eﬁﬁ%gﬁf%ﬁg 615j P"SS cthgatgs % st %‘%‘ybenzyl -
ani noj t hi eno[ 2, %bfﬂdP g udiny thereof in all rati

2-(1,2,4-triazol -1-yl ?EHéﬂfz - rr%tL1 Irglr)fteuéﬁgxy%er?fzgl %n{ang)sl

5,6,7,8-tetr ahydﬂm{r[leipiepmaizqﬂl bﬁaemﬂieaméntiﬂquyme heatrmnt qfddiseaggsyinazol -
-yl)-4-(3, 4- net enedi Q enzyl am no etrahydro-11

] ybzanz I(t hi eno( z‘X@I.CB] pgr‘ﬁ%gﬁl,o,qereqq@tlgn angfor modulatlon of %nase signal

2- (pyridin-3-yl) i oxybenzyl am no)-5,6,7,8- tetrahydro-[1

] - benzyl t hi eno| 2fr§%§<§.]c‘i’l'oﬁf'ﬁl |§28g i)

2- (norpholin--yl)--(3, 4-nethyl ened| oxybenzyl amno)- 5,6,7,8-tetrahydro-[1

] - benzyl t hi eno[ 2, 3-d] pyrimdine, *3

2- (mor phol i n24- yUfeﬁc%rCHﬂQrﬂ Glaient af exmpennys afthedpmeul !l dinet by Ith ien
o[ 2, 3-d]pyri ‘ﬁ inne, and pharmaceutical ly usabl e derivatives, solvates,
salts %@d stereo QS’Hers thereof, including m xtures thereof in aII ratios.

25 30 Use accordyxng to d ai n@jé'not@sﬁiorﬁhowrf-ytﬁlﬁeﬁﬂiﬂaﬁﬁﬁ fqye selected from
the group of the tyrosine kinases and Raf ki nase

piperazin-1-yl, 1- 2- 4- or 5-|m|dazolyl 2-methyl-1-
C imidazol-1-yl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2 3-triazol-1-,
15 -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 3- or 4-pyri-
daziny! or pyrazinyl,

R' R? each, independently of one another, denote H, Hal or

A,
20 R' and R? together denote alkylene having 3-5 C atoms,

R® R* each, independently of one ancther, denote H, OA,
OH or Hal,

R®and R* together denote ~-0-CH>-CHy-, -O-CH,-0- or -O-CH,-

C CH-O,
Y denotes H, A, OH, -CH,OH or -CH,CH,0H,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures therecf in all ratios.

%0 3.  Use according to Claim 1 of compounds selected from the group
(a) 2-{1-imidazolyl)-6-methyl-4-(3,4-methylenedioxybenzyi-
amino)thieno[2,3-d]pyrimidine;
(b) 2-(1-imidazolyl)-5,6-dimethyl-4-(3,4-methylenedioxybenzyl-
35

amino)thieno[2,3-d]pyrimidine;



5. Use according to Claim4, where the tyrosine kinases are TIE-2, VEGR
PDGFR, FGFR and/or FLT/KDR. 6. Use according to Caim4 of conpounds

accordi ng 1, and pharmaceutically usable deri | ates and
st er eoi so‘n@%ﬁg'ﬁafz&r eof i ncl udi ng m xt ur es thereof in a#&mﬁ?%’(sﬁgﬁ
2005/ 047292 PCTI EP2004/ 011551 - 186 f orl8bhre preparation of a medi canent for

the treatnment of diseases which are influenced by inhibition of tyrosine
ki nases by the com pounds according to CCaiml. 5 10 C 7. Use according to

uhi ch are i ni | uehded o (rRRREcR 4Ry bRbabl e e e oy
FLT/ KDR by the conmpounggratyeifs-fit]-detiyitBichbp, Bldf]pyrﬁnld'iﬁé? according to Caim®6

or 7, where the disease to be ﬁeate is a solid tunmour. 15 9 Use
according to d a{dh 8, Méflmldmhdbﬁrwlmr@ﬁﬁ(@ demetiiyienasioxybemzylhe group of

the t f th it bl add th t h, th
Ki Sne;gou(r)fs ﬁead :nzqgg&%%{mg %‘gg)ﬂw&%g%?heace?\rn X, et hz ?m(r:oi d, '?he
intestine, the |j é/)er grtq_lpﬁ%iblme_glecﬁ&%s_; ggﬁg%hﬁ,%%ﬁéq gﬁ,b%%gglt tract, the

| ynphatic system t he st'oma 30 10. Use
according to CaimS8, ahﬁuce)thzém[ﬁcﬁ—d}bwmlm ori gi nates from the group of
nonocytic | eukaem a, |ung adenocarci nomp, small-cel| lung carcinonas,
pancreatic canceff) gli g’dﬁe?s‘ff‘é'ﬂ%@‘é‘nhj')ﬁr@a@ﬂ%ﬁy'@ﬂﬁgwb?aﬂzylw@catcor di ng to

Cotnosenon o -6 SRR RS A B,
gl i obl dStonas, cggon cypirEzeR1aNH4qBaRFletinassediobenzylamino)- 5,6,7,8—
tetrahydro-[1]-benzylthieno{2,3-d]pyrimidine;
c (n) 2-(pyridin-3-yl)-4-(3,4-methylenedioxybenzylaming)-5,6,7 8-
tetrahydro-[1]-benzylthieno[2,3-d]pyrimidine,
15 (i) 2-(morpholin-4-yl}-4-(3,4-methylenedioxybenzylamino)-
5,6,7,8-tetrahydro-[1]-benzylthieno[2, 3-d}pyrimidine,
) 2-(morpholin-4-y|)-4-(3,4-methylenedioxybenzylaminc)-5,6-
dimethylthieno[2,3-d]pyrimidine,
20
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

C 25 4.  Use according to Claim 1, 2 or 3, where the kinases are selected
from the group of the tyrosine kinases and Raf kinases.

5. Use according to Claim 4, where the tyrosine kinases are TIE-2,
30 VEGFR, PDGFR, FGFR and/or FLT/KDR.
6. Use according to Claim 4 of compounds according tc Claim 1, and
pharmaceutically usable derivatives, solvates and stereocisomers

thereof, including mixtures thereof in all ratios,
35



12. Use according to Claim6 or 7, where the disease to be treated is a
tunour of the blood and i mmune system 35 WD 20051047292 PCT/ EP2004/ 011551

-187 13. Lk r-Tetote)s ing to daim1l2, where the tunour orkg%ﬂﬁ,&&gmwstg{enthe

group of acute nye€elotic | eukaem a, chraonic nyelotic | eukaem a, acu

ynphatic | eukaemi a and/or chronic |ynpB8tic | eukaenia. 5 10 C 15 14. Use
according to Claim6 or 7 for the treatnent of a disease in which

angi ogenesis is inplicated. 15. Use according to C aim 14, where the di sease

is an ocular dis s ' . treat ment of
retinal vascul arﬁ’gzﬁe P Eegjnafry@‘?%gg%%g#'%%ﬁbﬁr%&rgagﬁ?ﬁtﬁﬁgﬁé%&I ar
degenerati on andhlch arafihBuaricdf byy mhitsine® of tykdsinbskenasesdiydinededm- C ai m 16,
where the inflammtory di sease origi- nates fromthe group rheunatoid

arthritis, psoripeurds aesardQ tablatnil- tis and del ayed hypersensitivity
reaction. 20 18. Use according to Claim6 or 7 for the treatnent of bone
pat hol ggi es, where the bone pathology originates fromthe group

ost eosar conay, 08%6%&6Mﬁ§ kP ClAh 6?&Hﬁé%re6§ra§9n%5 alifledidamept ferapgounds of
the formula | according to Claiml and/or physiologically acceptable salts

and sol vat es t hetreatmdrdrof diregsesphiich aré miluehced bydnlibitiom of E-2,he tr eat nent
of solid tunours utical ly. tive amount of a conpound of
the fornmula | |SVE%%§€;§F£?&%S rr#a‘tT”EﬁEﬁVﬁh%cBBWBHUHﬁ LRt he group

1) an oestrogenir{getsetgggﬁ qmodul ator, 2) an androgen receptor nodul ator, 3)
10

8. Use according to Claim 6 or 7, where the disease to be treated is a
C solid tumour.

15 9. Use according to Claim 8, where the solid tumour originates from the
group of the tumours of the squamous epithelium, the biadder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-

20 genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

10. Use according to Claim 8, where the solid tumour originates from the
C 25 group of monocytic leukaemia, lung adenocarcinoma, small-cell lung

carcinomas, pancreatic cancer, glioblastomas and breast carcinoma.

11. Use according to Claim 8, where the solid tumour originates from the
group of lung adenocarcinoma, smail-cell lung carcinomas, pancre-

30
atic cancer, glioblastomas, colon carcinoma and breast carcinoma.

12. Use according to Claim 6 or 7, where the disease to be treated is a

tumour of the blood and immune system.
35



a retinoid receptor nodul ator, 4) a cytotoxic agent, 5) an antiprolife-
rative agent, 6) a prenyl-protein transferase inhibitor, 7) an HV> CoA
reduct ase}g‘wh , 8 an HV protease inhibitor, 9) a

transcri ptase gl?dn:{?%l tor and 10) anot her _angi ogenesis i I’II!I’I ﬁ%t?(&)‘?ﬁmlﬁﬁ

2005/ 047292 PCT/ EP2004/ 011551 -188 5-187c 15 20. Use of conpounds of the
formula | according to Caim1l and/or physiologically acceptable salts and
sol vates thereof for the prepara- tion of a nedicament for the treatnent of

sol 1 d LuMour §5 WIGES o e TABRIA £\ e RhE Sk BBl fof G@TPOUNT. of

the formula | m ni st et on v rapy and a

conpound from t@ﬁ‘) Sfigeule mm&stﬁun@@mla ehrgNio myshetid RURBemd, fiutéindr ogen
re- ceptor nodulator, 3) a retinoid receptor nodulator, 4) a cyt ot oxi c

agent, 5) an ant iymnﬂatméeusaer@aaaj&»{@rcmpnw lymeRatic iedaemiat r ansf er ase
inhibitor, 7) an HMG CoA reductase inhibitor, 8 an HV protease In-

hi bi t o, 9) a reverse transcriptase inhibi tor and 10) anot her angi o- genesis
i nhi bitor. 234 Uggeare6fdihdgth Chaifd @bﬁvf‘fopfheﬁréamédn%f@rcﬁ@@éﬁ inodhieh a

medi canent for the treatnent of di seases which are based on disturbed TIE-2
activ- ity, 20 waegiegenesisispeptidated.|y effective anount of a conpound
accordingto Caimlis admnistered in conbination with a growh factor
receptor inhibitor. C25 30 35 22. Use according to Caiml, 2, 3 or 4 of
conpounds of 4 f I r ; ﬁcﬁ% r the
treat t of |sea§g§db€a1h%ﬁé graéﬁgg?}gg@a%tﬁgl ate a'% or ‘g?'g@g%%%‘%d by Rat
ki nases.” 23. Use according to Caim22, where the Raf kinase is sel ected

fromthe
16. Use according to Claim 6 or 7 for the treatment of retinal vascularisa-

C tion, diabetic retinopathy, age-induced macular degeneration and/or
inflammatory diseases.
15
17.  Use according to Claim 16, where the inflammatory disease origi-
nates from the group rheumatoid arthritis, psoriasis, contact dermati-
tis and delayed hypersensitivity reaction.
20

18. Use according to Ciaim 6 or 7 for the treatment of bone pathologies,
where the bone pathology originates from the group ostecsarcoma,
osteoarthritis and rickets.

19. Use of compounds of the formula | according to Claim 1 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of solid tumours, where a

therapeutically effective amount of a compound of the formula | is

% administered in combination with a compound from the group 1) an
oestrogen receptor modulator, 2) an androgen receptor modulator, 3)
a retinocid receptor modulator, 4) a cytotoxic agent, 5) an antiprolife-
rative agent, 6) a prenyl-protein transferase inhibitor, 7) an HMG-

35

CoA reductase inhibitor, 8) an HIV protease inhibitor, 9) a reverse

transcriptase inhibitor and 10) ancther angiogenesis inhibitor.



group consisting of A-Raf, B-Raf and Raf-1. 24. Use according t

where the di seases are selected fromthe

non- hyper

o Caim?22,

group of hyperproliferative and

ralife i ve di seases. 25. Use according to 4, where
the di s ng]‘?"’ééﬁ%er ous. WD 20051047292 PCT/ EP2004/01%‘§'!1’E}’30§€§{‘¥0US C 10

26. Use according to Claim22 or 24, whBBe the disease is non-cancer 27. Use
according to Claim22, 24 or 26, where the non-cancerous dis- eases are

selected fromthe group consisting of psoriasis, arthritis, inflamation,
endonetriosis, scarring, benign prostatic hyperplasia, immunol ogical
di seases, autoi rrrrune di seases and i nmunodefi- ciency diseases, 28. Use

accordi ng toy®ng; y\é]:fgo? sel ected
fromthe grgzup consi stl ngB %Pﬁﬁwﬁq@gﬁgiear und'hggﬁéﬁééﬁ d(%rgnous cel |

cancer, bl adder physisiogicgiys btteptabiecsalts Wsmlealtelscthemwmefmepanac cancer,
renal cancer, colorectal cancer, breast can- cer, head cancer,

oesophageal candigno R mesicareentdar th%ﬁﬂ%@entﬂﬂ»‘?@b@ turpauEe wherg aphorm,

R 30735 1 n GR AP BEHhEstEive SRR cdpGn ST MR s

A, OA  al kenyl ,adthkwéied iNGbmsihatier withlradidth

neck cancer,

the f ormul a
denote H,

Bhd ®eempeundki®m denot e

al kyl ene having 3-5 C atons, WD 2005/047292 PCT E¥>200410 1551
the group 1) an oestrogen receptor modulator, 2) an androgen re-

10

18

20

C o

30

35

ceptor modulator, 3) a retinoid receptor moduiator, 4) a cytotoxic

agent, 5) an antiproliferative agent, 6) a prenyl-protein transferase
inhibitor, 7) an HMG-CoA reductase inhibitor, 8) an HIV protease in-
hibitor, 9) a reverse transcriptase inhibitor and 10) another angio-

genesis inhibitor.

21. Use according to Claim 6 or 7 for the preparation of a medicament for

the treatment of diseases which are based on disturbed TIE-2 activ-

ity,

where a therapedutically effective amount of a compound according to

Claim 1 is administered in combination with a growth-factor receptor

inhibitor.

22. Use according to Claim 1, 2, 3 or 4 of compounds of the formula |

for the preparation of a medicament for the treatment of diseases

which are caused, mediated and/or propagated by Raf kinases.

23. Use according to Claim 22, where the Raf kinase is selected from the

group consisting of A-Raf, B-Raf and Raf-1.

24. Use according to Claim 22, where the diseases are selected from the

group of hyperproliferative and non-hyperproliferative diseases.

25. Use according to Claim 22 or 24, where the disease is cancerous.



190 5 10 15 R3, R4 each, independently of one another, denote H, A OA,
OH, Hal, NO2, NH2, NHA or NAA', R3 and R4 together also denote -0-CH2-CH2-,
- 0- CH2- 0- 2- CH2-0-, A, A each, |ndependently

denot e aI%@IZ'}%@gT 1to 6 Catons, where 1-5 H atons %Vggﬁ'g‘g&dgﬂ

pl aced by F and/or chlorine, X denot esﬁlﬂ)rphol inyl, 4-Y-piperidin-1 yI or
4-Y- piperazin-1-yl, Y denotes H A OH -CH2OH or -CH2CH2OH, Hal denotes
F, d, Br or | and n denotes O, 1, 2 or 3, and pharmaceutically usable

derivatives, solvates, salts and stereo- isoners thereof, including mxtures
thereof in all ratios. 20 30. Corrpounds according to Caim?29 in V\/nich 25 30

35 X denot Y , RL, R2
enot esy n@%g%@m eg4ro c ﬂ'ﬁh ]wﬁ(ére%é dYSEd%'eH@rrféﬁ'—éé

each, |ndepende anot enote H, A t oget her
denot e al kyl ene dwsving 3-5 C atoms, R3, R4 each, |ndependently of one

anot her, denote H OA, OH or Hal, R3 and R4 together denote -O CH2- CH2-,
-0 CHg0- or -OCH  CH2-O and pharnmaceutical ly usable derivatives,

sol vates andyst QGEOLSOIRIR, to Claim 22, 24 or 26, where the non-cancerous dis-
eases are selected from the group consisting of psoriasis, arthritis,
inflammation, endometriosis, scarring, benign prostatic hyperplasia,

immunological diseases, autoimmune diseases and immunodefi-
10

¢ 28

ciency diseases.

Use according to one of Claims 22, 24 or 25, where the diseases are
selected from the group consisting of brain cancer, lung cancer,

15 squamous cell cancer, bladder cancer, gastric cancer, pancreatic
cancer, hepatic cancer, renal cancer, colorectal cancer, breast can-
cer, head cancer, neck cancer, oesophageal cancer, gynaecological
cancer, thyroid cancer, lymphoma, chronic leukaemia and acute leu-

20 kaemia.

29. Compounds of the formula |

C = RO
v o
R4 |
R 4 d IN
s \N/Lx

30

in which

R' R? each, independently of one another, denote H, A, OA,
35 alkenyl, alkynyl, NO., CF; or Hal,

R'and R*> together alsc denote alkylene having 3-5 C atoms,
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i ncluding mxtures thereof in all ratios. 31. Medicanents

| east one conpound of the formula | ac- cording to Claim29 or

r tically usable derivatives, W 2005/
&@g%@%ﬁ?_ 191 sol vates and stereoi soners thlgéé/é?,ﬁm?“r}llclﬁﬂdi ng

m xtures thereof in all ratios, and op¥@onal |y excipients and/or adjuvants.
510 C 15 20 C 25 30 35

30.

31.

R® R* each, independently of one another, denote H, A, OA,
OH, Hal, NO,, NH,, NHA or NAA',

R’and R* together also denote -O-CH,-CH,-, -O-CH2-O- or
-O-CH»-CH,-0O-,

A A each, independently of one another, denote alkyl having

1 to 6 C atoms, where 1-5 H atoms may also be re-

placed by F and/or chlorine,
X denotes morpholinyl, 4-Y-piperidin-1-yl or 4-Y-
piperazin-1-yl,
Y denotes H, A, OH, -CH-OH or -CH,CH,0OH,
Hal denotes F, Cl, Bror |
and
n denotes O, 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 29 in which

X denotes morpholiny!, 4-Y-piperidin-1-yl or 4-Y-
piperazin-1-yl,

R’ R? each, independently of one another, denote H, Hal or
A,

R'and R®> together denote alkylene having 3-5 C atoms,

R® R* each, independently of one another, denote H, OA, OH
or Hal,

R’and R* together denote -O-CH,-CH,-, -O-CH,-O- or -O-CH,-
CH,-O,

and pharmaceutically usable derivatives, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

Medicaments comprising at least one compound of the formuia | ac-

cording to Claim 29 or 30 and/or pharmaceutically usable derivatives,
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solvates and stereoisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.



