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The present invention relates to new therapeutically useful

pyri dot hivwoepywisgi2@i ne derivatives, to processes for tlpeirreppsosparasi on and
to pharmaceutical conpositions 5 containing them These conpounds are
potent and sel ective inhibitors of phosphodi esterase 4 (PDE4) and are thus

useful in the treatnent nt i I t hol ogi cal

condi tions, diseases a'?%'é"‘@ﬁ%&béf@ﬁ“ﬁffﬁ%%@s@E&&r\é’&th"%&e of being

i mproved by inhibition of PDE4. 10 Phosphodi est erases (PDEs) conprise a f
superfam of enzynmes responsible for the hydrolysjs.and inactivation o
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i ncl udi ng | ynphocyt es, macrophages, basophils, neutrophils, and
eosi nophils. Mreover, 20 PDE4 inhibition decreases the rel ease of the
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3, 1-38, 25 In view of _these physiological effects, PDE4
i nhi bi t orf@vEf e\?ﬁﬂqeégf'%‘ﬁ@réaé%ﬂ:’%ﬂ Rk Bﬁéi) Mﬁg’{dlﬁ%@ﬁup@t@ﬂpre{@eapgc| osed for
the treatdmf]tidﬁctipit;e\éemm\mp t®EnGdYePBUE a@NALARE HA@ inhibitbATERY BhdbdinY §arses and
of other pathol ogical conditions, diseases and di sorders known to be

susceptible to anelioration by inhibition of PDE4. See, for exanple, US

5449686, m@@@%b%iﬁ:.ﬂé@n?&&ﬁ%&@&m fAR08AE I MAFut/Nad Wak ARt Tor
/57036, WD 01 /46184, WO 97/ 05105, 96/ 40636, US 5786354, US 5773467, US
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including lymphocytes, macrophages, basophils, neutrophils, and eosinophils. Moreover,

20 PDE4 inhibition decreases the release of the cytokine Tumor Necrosis Factor o. (TNFa).
The biology of PDE4 is described in several recent reviews, for example M. D. Houslay,
Prog. Nucleic Acid Res. Mol. Biol. 2001, 69, 249-315; J. E. Souness et al.
Immunopharmacol. 2000 47, 127-162; or M. Conti and S. L. Jin, Prog. Nucleic Acid Res.
Mol. Biol. 1999, 63, 1-38.

25
In view of these physiological effects, PDE4 inhibitors of varied chemical structures have
been recentlty disclosed for the treatment or prevention of chronic and acute inflammatory
diseases and of other pathological conditions, diseases and disorders known to be
susceptible to amelioration by inhibition of PDE4. See, for example, US 5449686, US

30 5710170, WO 98/45268, WO 99/06404, WO 01/57025, WO 01/57036, WO 01/46184, WO
97/05105, WO 96/40636, US 5786354, US 5773467, US 5753666, US 5728712, US
5693659, US 5679696, US 5596013, US 5541219, US 5508300, US 5502072 or H. J.
Dyke and J. G. Montana, Exp. Opin. Invest. Drugs 1999, 8, 1301-1325.



2 A few conpounds having the capacity to selectively inhibit

phosphodi esterase 4 are in active devel opnent. Exanples of these conpounds
are ci panplbeensg72arof yline, cilomlast, roflumlast, wresapeasioayds
pumafentrine. 5 W have now found that a series of pyridothienopyrimdine
derivatives are potent and selective inhibitors of PDE4 and are therefore
useful in,the treat revent i ogi cal conditions,
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non- st eroi dal anti i nfl ammatory agents), stress, amonia, ethanol and
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after cordH&sied eBtE@Fﬁ%‘t'% WHh PR Sﬁ?rBIdér?@Qt'mm‘th?URPéﬁsaaﬁd tissue
viability when the corrpounds of the invention are added to preserving
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PCT/ EP200&i/dd3 2amimonid, ethanol and concentrated acids. They can be used alone or in

combination with antacids and/or antisecretory drugs in the preventive and/or curative
treatment of gastrointestinal pathologies like drug-induced ulcers, peptic ulcers, H. Pylori-
25 related ulcers, es_ophagitis and gastro-esophageal reflux disease. -

They can also be used in the treatment of pathological situations where damage to the
cells or tissues is produced through conditions like anoxia or the production of an excess
of free radicals. Examples of such beneficial effects are the protection of cardiac tissue

30 after coronary artery occlusion or the prolongation of cell and tissue viability when the
compounds of the invention are added to preserving solutions intended for storage of
transplant organs or fluids such as blood or sperm. They are also of benefit on tissue
repair and wound healing.

35  Accordingly, the present invention provides the use of the compounds of formula (1) in the

manufacture of a medicament for the treatment of diseases susceptible of being improved



by inhibition of PDE4; and nethods of treatnent of di seases susceptible to
anelioration by inhibition of PDE4, which nethods conprise the
adm ni st rmbi20es/38728he conpounds of formula (1): R R2 €cepRBsMB75, N R4
5 R (l) whereinnis an integer selested fromO or 1; 10 Rl and R2 are
i ndependently sel ected from hydrogen atons and Cl-4 al kyl groups; R3
represents a group | ected fromalkyl, am ng, nonoal kyl am no, =
di al ky! an‘?yrfah'%ﬁ'Pp jof Eﬁm apgaielods of reaimenh PEeiSases ﬁv%ﬁ%f'ﬁs tpamsfiyaljen yi
groups basnghibliod ws PDEASWRIch MEREds ddmsisethd adiestidtibn 6 the cbmPBundd éf Of
t hem bei ng optionally substituted by one or nore substituents selected from
t he grouprg%‘l‘f@i(@ti ng of hal ogen atons and al kyl, al koxyal kyl, aryl al kyl,
R60CO-, al koxy, R6R7N-CO-, -CN, -CF3, -NR6R7, -SR6 and - SO2NH2 groups
wherein R6 and R7 are independently selected from hydrogen atons and Cl_4
al kyl groups; 20 R4 and R5 arR\j nB&pendently selected fromthe group
consi sting of hydrogen atons, l, groups and groups of fornmula (I1):
(_CRBR) A (CRICR11 & (I1) elnei nN:a:@nd g are integers selected from
1, 2 and 3; Ais either a dir nd_ar aproup selected from-CONR12-,
-NR12CO-, -0-, -COO, -0OCO-, R12-, - NRI2CONR13-, -S-,
-S0, -SM2-, -C0s- and -SCO-;_, 1§ a graupt selected fromaryl
het eroaryl or heterocyclyl; wher et th akkyl groups and the group & are
optiondlly substituted by one or nore substuents sel ected from group
consi sting of hal ogen atons 30 and al §yl, al koxyal kyl, aryl al kyl, R140CO,
hydr oxy, al koxy, oxo, RL4R15N-CO-, -CN, -CF3i WD 2006/ 058723
PCT/ Epzoo‘ﬁa‘a‘ﬁf?@)?/?s 4 NRL4R 5, -SR14 and - SO2NH2 groups; wherein the groups
R8 to R15 are independently selected from hydrogen atons and Cl_4 al kyl
groups and. t he. Phar malcqut%cal ft_ccept able salts and N-oxides thereof; 5
to a subjRE? HEFEEF BT Fradt HBhl:.

10

R" and R? are independently selected from hydrogen atoms and C., alkyl groups;

R® represents a group selected from alkyl, amino, monoalkylamino, dialkylamino, ary,
heteroaryl and saturated N-containing heterocyclyl groups bound through the nitrogen

15 atom to the piridine ring, all of them being optionally substituted by one or more
substituents selected from the group consisting of halogen atoms and alkyl, alkoxyalkyl,
arylalkyl, R®OCO-, alkoxy, R°R’N-CO-, -CN, -CF;, -NR°®R’, -SR® and -SO,NH, groups
wherein R® and R are independently selected from hydrogen atoms and C.4 alky! groups;

20 R*and R® are independently selected from the group consisting of hydrogen atoms, alky!

groups and groups of formula (l1):

859 \ { 10511 ‘A2
—f-crR'R —A—cr R——);—G

(I)

25 wherein p and q are integers selected from 1, 2 and 3; A is either a direct bond or a group
selected from ~CONR'"-, -NR™CO-, -O-, -COO-, -OCO-, -NR™COO0-, -OCONR'%, -
NR™CONR™-, -8-, -SO-, -SO,-, -COS- and -SCO-; and G? is a group selected from aryl
heteroaryl or heterocyclyl; wherein the alkyl groups and the group G? are optionally
substituted by one or more substuents selected from group consisting of halogen atoms

30 and alkyl, alkoxyalkyl, arylalkyl, R™OCO-, hydroxy, alkoxy, oxo, R™R"N-CO-, -CN, -CF;, -



Furt her objectives of the present invention are to provide processes for
preparing said conpounds and pharnaceutical conpositions conprising an

ef f ecti vewermesntssB sai d conpounds. 10 As used herei n trhe/rpresosioad7ky|
enbraces optionally substituted, |linear or branched radicals having 1 to
20 carbon atons or, preferably 1 to 12 carbon atons. More preferably al kyl
radi cal s arg ower alﬁg radicals having 1 to 8 pr Fferablg l1to 6 and
more pr eMN&'4R] y‘sfténd Qb ouRss WheresEaipNsR’ PnR (" wie MesPaRAentlst hy| |
N-propyl gelecRidGR¥h hya\roaélﬁxomsﬁa% cb&téw(yl gtcdaatyl n-pentyl, 1- nethylbutyl,
2-met hyl butyl, isopéent 1-et dlnethylpropyl 1, 2-

di met hy| grephe Phﬁ‘fﬂ“r?@%y{ Ca”na@qem%%%}& angl_ '&PH‘QP%HW?O 1, 1- di net hyl but y! |

1, 2-di met hyl butyl, 1, 3-dinethyl butyl, 2,2-dinmethyl butyl,

2, 3-di met hyl butyl, 2-nethyl pentyl, 3- nethylpentyl and 20 i so- hexyl

radi cdl s o Qisehiert Nineegwhire@imedt t hat al kyl radicals may be optional |y
subsituted it is neant to include |inear or branched al kyl, al kenyl or

al kynyl radicals as defined above, which may be unsubstltuted or

subst i t utFethphoRIAGVes §F thedresapt tiventian ﬁ‘fﬁrt%p'é%tfjﬁﬁr?‘i?éﬁ?%foﬁpb‘?pa@?%ﬁﬁ'lde by 1,
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substi tuent may he sanme or different salrd optionally substituted
al kyl gr(%?ﬁ’ﬁofi‘n@@‘pl cally unsubstituted or substituted with 1, 2 or 3
substid uents which nmay be the same or different. The substituents are

pr ef er ably 30 selected from hal ogen atons, preferably fluorine ataons,

hydr oxy d¥ouges haseindhg isxy e&wbﬁﬁgrasa%pﬁtgor\aﬂ%ﬁvqsﬂi%e% lipgangsprafchpd radicals
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subst i t utradicaistate flower alkyl yaﬁqcaléhaﬁ@gétt@ preteyaply 1u*§@o?ﬂ¢éf‘@ﬁed°reﬁef@'¥ &in

al koxy (of cablyhLieye enmbraces optionally substituted, |inear or branched
oxy-contal ning radi cal s each having al kyl portions of 1 to 10 carbon at ons.
WO 200%/ 058723 PCT/ EP2005/ 012773 5 More preferred al koxy radicals are

"1 over a'éS%é/ le§ %@fuﬁ@ln%tmvétﬁ'ﬂ rbeHBylll bl’%p@b nﬂfu%fl adRtuyyl, @M nlpésyB1and
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20 iso-hexyl radicals.

roups

When it is mentioned that alkyl radicals may be optionally subsituted it is meant to include

linear or branched alkyl, alkeny! or alkynyl radicals as defined above, which may be

unsubstituted or substituted in any position by one or more substituents, for example by 1,
25 2 or 3 substituents. When two or more substituents are present, each substituent may be

the same or different.

A said optionally substituted alkyl group is typically unsubstituted or substituted with 1, 2
or 3 substituents which may be the same or different. The substituents are preferably

30 selected from halogen atoms, preferably fluorine atoms, hydroxy groups and alkoxy
groups having from 1 to 4 carbon atoms. Typically, substituents on an alkyl group are
themselves unsubstituted. Preferred optionally substituted alkyl groups are unsubstituted

or substituted with 1, 2 or 3 fluorine atoms.

35 As used herein, the term alkoxy (or alkyloxy) embraces optionally substituted, linear or
branched oxy-containing radicals each having alkyl portions of 1 to 10 carbon atoms.



carbon atons. Typically, the substituents on an al koxy group are thensel ves
unsubstituted. 10 Preferred al koxy radicals include nethoxy, ethoxy,

N- pr opoXywoi20@3pmsy, n-but oxy, sec- butoxy, t-butoxy, rcirfirp@somethoxy,

di f 1 uoronet hoxy, hydroxynet hoxy, 2-hydroxyethoxy and 2-hydroxypropoxy. As
used herein, the term nonoal kyl am no enbraces radicals containing an

optional | 15 sub tuted, |ineagr or anch al kyl radi o 10
b bon ariishs PAFEHBREloRb Aol G lowter akeR Tadrea PeVRB BT Br S areiaratly
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2- hydr oxyet hyl ami no and 2- hydroxypropyl am no. 30 As used herein, the term
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"l ower digHdochpdroRgropdxgdi cal s having from1 to 8, preferably from1l to 6
and nore preferably from1l to 4 carbon 35 atons in each alkyl radical. WO
2006/ 058723 PCT/ EP2005/ 012773 6 A di al kyl am no group typically contains
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20 A monoalkylamino group typically contains an alkyl group which is unsubstituted or
substituted with 1, 2 or 3 substituents which may be the same or different. The
substituents are preferably selected from halogen atoms, preferably fluorine atoms,
hydroxy groups and alkoxy groups having from 1 to 4 carbon atoms. Typically, the
substitutents on a monoalkylamino group are themselves unsubstituted.

25
Preferred optionally substituted monoalkylamino radicals include methylamino,
ethylamino, n-propylamino, i-propylamino, n-butylamino, sec-butylamino, t-butylamino,
trifluoromethylamino, diffuoromethylamino, hydroxymethylamino, 2-hydroxyethylamino
and 2-hydroxypropylamino.

30

As used herein, the term dialkylamino embraces radicals containing a trivalent nitrogen

atoms with two optionally substituted, linear or branched alkyl radicals of 1 to 10 carbon

atoms attached thereto. More preferred dialkylamino radicals are “lower dialkylamino”

radicals having from 1 to 8, preferably from 1 to 6 and more preferably from 1 to 4 carbon
35 atoms in each alkyl radical.



met hyl (et hyl )am no, di (n-propyl)am no, n-propyl (nmethyl)am no,
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As used herein, the term aryl radical embraces typically a Cs-C14 monocyclic or polycyclic
aryl radical such as phenyl, naphthyl, anthranyl and phenanthryl. Phenyl is preferred.

35 A said optionally substituted aryl radical is typically unsubstituted or substituted with 1, 2
or 3 substituents which may be the same or different. The substituents are preferably
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Examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furyl, benzofuranyl,
oxadiazolyl, oxazolyl, isoxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,

25 thiadiazolyl, thienyl, pyrrolyl, pyridinyl, benzothiazolyl, indolyl, indazolyl, purinyl, quinolyl,
isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, quinolizinyl, cinnolinyl,
triazolyl, indolizinyl, indolinyl, isoindolinyl, isoindolyl, imidazolidinyl, pteridinyl, thianthrenyl,
pyrazolyl, 2H-pyrazolo[3,4-d]pyrimidinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, thieno[2,3-d]
pyrimidnyl and the various pyrrolopyridyl radicals.

30
Oxadiazolyl, oxazolyl, pyridyl, pyrrolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, furanyl,
quinolinyl, isoquinolinyl, indolyl, benzoxazolyl, naphthyridinyl, benzofuranyl, pyrazinyl,
pyrimidinyl and the various pyrrolopyridyl radicals are preferred.

35 As used herein, the term heterocyclyl radical embraces typically a non-aromatic, saturated

or unsaturated C3-Co carbocyclic ring , such as a 5, 6 or 7 membered radical, in which
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Where a heterocyclyl radical carries 2 or more subsfituents, the substituents may be the

same or different.

As used herein, some of the atoms, radicals, moieties, chains and cycles present in the
25 general structures of the invention are “optionally substituted”. This means that these
atoms, radicals, moieties, chains and cycles can be either unsubstituted or substituted in
any poisition by one or more, for example 1, 2, 3 or 4, substituents, whereby the hydrogen
atoms bound to the unsubstituted atoms, radicals, moieties, chains and cycles are
replaced by chemically acceptable atoms, radicals, moieties, chains and cycles. When
30 two or more substituents are present, each substituent may be the same or different. The

substituents are typically themselves unsubstituted.

As used herein, the term halogen atom embraces chlorine, fluorine, bromine and iodine
atoms. A halogen atom is typically a fluorine, chlorine or bromine atom, most preferably
35 chlorine or fluorine. The term halo when used as a prefix has the same meaning.
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15 the molecule, using a convenient oxidising agent.

In one embodiment the present invention provides the use of the compounds of formula (1)
in the manu%acture of a medicament for the treatment of diseases susceptible of being
improved by inhibition of PDE4; and methods of treatment of diseases susceptible to

20 amelioration by inhibition of PDE4, which methods comprise the administration of the
compounds of formula (I):

25 wherein
n is an integer selected from 0 or 1;

R" and R? are independently selected from hydrogen atoms and C,.4 alkyl groups;
30
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25 It is one embodiment of the present invention the use of the compounds of formula (1)
wherein R' and R? are both methyl groups in the manufacture of a medicament for the
treatment of diseases susceptible of being improved by inhibition of PDE4, in particular for
the treatment or prevention of a disorder which is selected from asthma, chronic
obstructive pulmonary disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable

30 bowel disease.

[t is still another embodiment of the present invention the use of the compounds of formula
() wherein n has the value of 1; in the manufacture of a medicament for the treatment of
diseases susceptible of being improved by inhibition of PDE4, in particular for the

35 treatment or prevention of a disorder which is selected from asthma, chronic obstructive
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the present invention to use the conpounds of fornula (I
(1) wherein R® is selected from monoalkylamino, dialkylamino and satUrated N-containing
heterocyclyl groups bound through the nitrogen atom to the piridine ring, all of them being
non substituted; in the manufacture of a medicament for the treatment of diseases
20 susceptible of being improved by inhibition of PDE4, in particular for the treatment or
prevention of a disorder which is selected from asthma, chronic obstructive pulmonary

disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable bowel disease.

It is still another embodiment of the present invention the use of the compounds of formula
25 (l) wherein R* is a hydrogen atom; in the manufacture of a medicament for the treatment
of diseases susceptible of being improved by inhibition of PDE4, in particular for the
treatment or prevention of a disorder which is selected from asthma, chronic obstructive
pulmonary disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable bowel
disease.
30
It is another embodiment of the present invention the use of a compound of formula (1)

wherein R® is a group of formula (111)

35 (1t
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wherein q is an integer selected from 1 or 2, A represents a direct bond or a group -
CONH- and G? is optionally substituted by one or more substuents selected from group
consisting of halogen atoms and alkoxy and R™OCO- groups; wherein R" is as
hereinabove defined; in the manufacture of a medicament for the treatment of diseases

20 susceptible of being improved by inhibition of PDE4, in particular for the treatment or
prevention of a disorder which is selected from asthma, chronic obstructive pulmonary
disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable bowel disease.

it is a particularly preferred embodiment of the present invention to use the compounds of

25 formula (I) wherein R" and R? are both hydrogen atoms, n has the value of 1, R® is
selected from monoalkylamino, dialkylamino and saturated N-containing heterocyclyl
groups bound through the nitrogen atom to the piridine ring, all of them being non
substituted, R* is a hydrogen atom and R® is a group of formula (l1f)
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wherein g is an integer selected from 1 or 2, A represents a direct bond or a group —

CONH- and G? is a group selected from aryl, heteroaryl or heterocyclyl: wherein the group
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and pharmaceutically acceptable salts thereof.

According to a further feature of the present invention, the compounds of formula

25 (1) may be prepared by'one of the processes described below.

Compounds la wherein R® is a monosubstituted, disubstituted or unsubstituted

amino group may be obtained as shown in Scheme 1.
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and pharmaceutically acceptable salts thereof. According to a further
feature of the present invention, the conpounds of formula 25 (1) may be
pr epar ed Wy 200058123t he processes descri bed bel ow. Conpowrgdgrh@swierei n R3
is a nonosubstituted, disubstituted ao unsubstituted am no group nay be
obtained as shown in Schene 1. 30 WD 2006/ 058723 PCT/ EP2005/ 012773 20
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A ketone of formula VI, wherein n, R' and R? are as hereinbefore defined, is
5 condensed with malononitrile in the presence of carbon disulfide to yield the heterocycle
of formula i, according to the method described by E.G. Paronikyan and A.S. Noravyan at
Chem. Heterocycl. Compd (NY), 1999, 35(7), 799-803. Ketones VI are commercially
available or prepared according to the methods described at C. Ainsworth Org.Synth.,



OnNnOnNnMN 1) POCIS N~ 61 I 61 I RANNSNH2 HNRARS RI--, NNSNR7 O
XVR-RA RS Via A ketone of fornula VI, wherein n, RlL and R2 are as
her ei nbefwoeostalsied, is 5 condensed with nal ononitril epcmepb@spigsence of
carbon disulfide to yield the heterocyecle of fornmula Il, according to the
met hod described by E.G Paroni kyan and A S. Noravyan at Chem Heterocycl.
Compd (NY), 1999, 35(7), 799-803. Ketones VI are commercially avail able or
prepared 33%%B8i 93P tlelagnarée Yryagnal Sl Sos&ehimtrancen 8640 PA9S-50%6pnth. , WO

2006/ 0587231 REHLHE2 0P8/ Rt 1965 385%7 39, 536, J.Col ogne, A. Varagnat
Bull. Soc. Chim France, 1964, 10, 2499-504, and E.M Kosower,

T. S. Sorensen, 1963, 28, 687. Reaction of conpound 11 with an am ne HNR6R7
of formul a Xl Ve iRH&s 0l if P e § ' s Y &bds
the pyridine de(rei,vatni VQO‘I%?IO, as%gggrﬁ_e%ﬁ@ﬁ% gj\%ﬁhﬁ%@ﬁvﬂgﬁégﬁﬁ rakt.
Chem , 919318 as3wsginbefopydefgd. vigds equisininedptivatibertl erssdascobediby Ksigyalhdt | | |
Wi th 2-chglod{tgqﬁ,§;(p@j,(gﬁ,i1§7:;’t3q5§4?,(rj§/@g@@e of a base such as potasium

In

carbonate affords the thieropy e conpound 1V, 10 according to
C. Peinador et at J.Het.Chem, 1992, 29, 1693 or C. Peinador et at Bioorg.

Med. Chem, 19@§bsé§ueﬁ@%loc€%r@¥ﬁérﬂ&%§hﬁ>@9H{ fil \mtlﬂjh-%ﬂlog@afciev il He! S
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deri vat i VR/PR{@RE)BPasktrschias PRES|Us arbgnate affiids the Bignopyridinasordpend IVed  at
C. Pel 1adoacdtaind IPCaRtaddbth SGRLCHEAR 193, 29 96hs Sl PORGIGTdRG) d Of a -
reactive derivative of thereof. The reactive derivative of formic acid is
pr ef er abl BiopreMadiChenhal99%%e 6, Htlhoest er or anhydri de. The reaction can be
carried out in a solvent, preferably a polar aprotic solvent, such as
N, N- di et hyl f or mami de, di oxane, acetone or tetrahydrofuran, in the
presence of an Thedurfethisaseyrinyeiae sedyative dhis sinthesideddy, cyslisatiomef 20
triethyl amdigean A wih heREHAMEReliA el £GACL) al so
be carried out In the absence %% 3 Iso%iﬁg,d???’ 0 ?rgwgsa'%gaa(gﬁ‘ ag@(lzggcg‘]pm
f or m ddacagldescriped et C\Reinagier plaltBieargded Ghern.c 1998, @, i181Usetbravmhdither ai xt ur e
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halide, orthoester or anhydride. The reaction can be carried out in a solvent, preferably a

polar aprotic solvent, such as N,N-dimethylformamide, dioxane, acetone or

tetrahydrofuran, in the presence of an organic base, preferably an amine base, such as

20 triethylamine and at a temperature from 15°C to 40°C. The reaction can also be carried
out in the absence of a solvent, in which case an excess of formic acid or reactive
derivative of formic acid is used and the mixture is heated at a temperature from 40°C to

its boiling point.

25 The corresponding chloroimine derivative of V is sinthesized using phosphorous
oxychloride as solvent, and the resuiting intermediate is reacted with an amine of formula
XV, wherein R* and R®are as hereinbefore defined, to give the desired final compound la.

When the defined groups R’ to R are susceptible to chemical reaction under the
30 conditions of the hereinbefore described processes or are incompatible with said
processes, conventional protecting groups may be used in accordance with standard
practice, for example see T. W. Greene and P. G. M. Wuts in 'Protective Groups in
Organic Chemistry', 3" Edition, John Wiley & Sons (1999). It may be that deprotection will
form the last step in the synthesis of compounds of formula 1.
35



oxychl oride as solvent, and the resulting internediate is reacted with an
am ne of fornmula XV, wherein R4 and R5 are as hereinbefore defined, to

gi ve t he wewdsdsfznal conpound |la. Wien the defined gregpmpRbsion7/RY are
susceptible to chem cal reaction undex the 30 conditions of the

her ei nbef ore described processes or are inconpatible with said processes,
conventional protecting groups nmay be used in accordance with standard
practice, for Ascamjigtoselrtier featuc efehe pegseniEnventioy theypygdethleppRitrdddinge

G oups i ; 1999). It
may be thgf'%tglggof 8%%%”8&5 l%(l XI?%EEHEQ hén’eﬁ tHQP %Cgén&%sﬁﬁbggflﬁéevm s of
conpounds of for mula I. 35 WO 2006/ 058723 PCT/ EP2005/ 012773 22 Accordi ng
to a furt I &i%ﬁ t hi enopyri m di ne
derivativ sorth%r(?(glsetgé(?réﬁgpbgﬁt'% %druggggné’é%?g‘évh hﬁsﬁzéem%?ocess descri bed
bel ow.5 Another route for the obtention of conpounds Ib is shown in Schene
2. 5 Schene 2 WD 2006/ 058723 PCT/ EPzgg%rQéLg?R 23 ORLRR nR+ O0O0O) n +
/O O2 MOOWw ONNH R2 VI MO RR R RLR2OnNPOCI3 On N +
RBB(OR )2 HONOHC NC XVI VIIIl IXRLRR RLR O)n NOnNn NHZ



+ HSONH2 R3INC NHZ350 XX RLR RLR HJ(OCEt)3 O) nO) nN
POCI3 N\ 3HR3'-NSIT i N RNSOC XI XIIll RL R On HNKRS + XV
R 3 '-N Svb2oddssB4 R5 | b Ketone VI, wherein n, R andpR2/Epre@sas2773

her ei nbefore defined, reacts with dimsthyl carbonate in the presence of a
strong base such as sodium hydride in tetrahydrofurane to 5 yield the

di ketone VII, according to the nethod described by L. A Paguette at

J.Org. Chem, 19919 56, 6199. Ketones V1 are 8 rcially available or may
be prepared accordi to WO 20@6/ 058723 PCT/ 5/ 012773 24 tRke net hods
described at C. |Ain rth Or% nt h. —1959, 36, 3. CRJzo/gﬁ( A. Var agnat
Bul | . Soc. Chi m FraaCey: 1964 Me®0, P%99-504, and

o Kosower, TNB&, Sorensen,
1963, 28, 687. 5 Reactl on of conpound VI1 wit

cyanoacet am de in net hanol
under refluxing &bnditions with the presen¥® of°potassi um hydroxi de yi el ds
the pyridine derivative VIIl, as described byYE Wnkert et al. at J. Am
Chem Soc., 1965, 87, 5461. The sane reference applies for the conversion
of VIII to the 1,6-di chRiar ®yridi ne derivative&ll Xy reaction with

phosphor ous oxychl ori de g out sol vent at 1505 O)C in a sealed tube. 10
//N POC3 n

+  RSB(ORY),
HO™ "N° "OH c” N7 Tal Xvi

_—
(OEt)
— >
XN Xil
+
HNR4R5 —_——
XV

Ketone VI, wherein n, R' and R? are as hereinbefore defined, reacts with dimethyl

carbonate in the presence of a strong base such as sodium hydride in tetrahydrofurane fo

5 yield the diketone VII, according to the method described by L.A.Paquette at J.Org.Chem.,
1991, 56, 6199. Ketones VI are commercially available or may be prepared according to



| X is converted to X under classical Suzuki coupling conditions by reaction
with a boronic acid of a | ower al kyl boronate of formula XVI in the
presence wb 2p@ia8REUM car bonate and PCT/EP2005/012773
tetraki s(tri phenyl phosphi ne) pal | adi ung40) under reflux of di oxane, where the
boronic acids R3B(OH)2 or their correspondi ng boronates are conmmercially
avai l abl e or 15 sinthesized by common net hodol ogy, being R3 as herei nbefore
defi ned. tSiretrade mescrjledoat @ dérssatrth@rgdynfon259n 39,636, ¢ kologne, A.Varagnat

2- mer capt tam.de-in t p e of i rgonat e
af fords ﬁ(@%te%@ﬂ’a’g’?’?f”rH?%o’%%ﬁ%g%,aﬂa%@@?&?ﬁgé}f 3535%9?%*%%@ %J Ki m
D. H; Wgs3er, S. V.; J Heterocycl Chem 1971, 8, 445 or 20 Schneller, S.
W; Cdough, F. W; J Heterocycl Chem 1975, 12, 513. The

pyri dot hi enopyri m di ne derivative Xl is sinthesized by cyclisation of

i nt er ndi at e Reastiot ohcamphutidfhsittecydppasaiainide irGetRNOBUNGES refbsidi bed at

C. Pei nador__et. at . Bi.oorg, d. ; 1 B ; A, G AG a
reactive C&’QS'}“Q}%% W{}réhbef ﬁrgﬁ%rﬁ%oqf_pg%%gb%ﬂy?@%é ?Yx‘%‘agé‘}? @g{dfr%gfég}l&%\%ﬁynllﬂb%ci d

i s pref erddabybedisy BdVehKed dt dé at driThGeemaiocor 9866hS bras. THER@Me Iefarenesn can
be carried out.in a solvent r . ; i ; xh as
NN R 5t e Aot LT et HisPoRtRlin gk hlattic YR bY Felcioh AF
presence iospiorong axyahlorida sethoprsslventiat 450aty 04Giime sbaled fubsuch as
triethylam ne and at a tenperature from 15C to 40C. The reaction can al so

be carried out in the absence of a solvent, in which case an 30 excess of
form c acid oriXrieachieredde X wraler olessidal Shzuki apbilivglcoodiierisdoy reagtinsawitihal t he

m xture s heated_.at t r e f 4 - Ot i L i.nt.. The

cor r esporffiAY°C éﬁ'ﬁoorfgil?ﬁ%reaq@gr%f)&hg |{ev°ef féﬁqla ?gl g’?wltet%%%éz”gé °ﬂ§?tﬁ§é'% osphor ous
oxychl o][ [ ﬁmbmfalt@ ahy mtitakisa\l;l;ﬂheriy@hoewﬂrh&)bai@dium(év medkr agfluxi of dioxae.evherg the an
anm ne o or nul a. ) rein R4 i : ined, to
qive the BEETFafe B Biri oo ba s Phes S BERr RS SRFAEER A s
The phar nsiseesizedby gomomaphethbdolegy, bsingR’tasdecsinpeionedisfiogd.t he present
invention represented by fornula la and Ib may be acid addition salts or

alkali addition salts. Exanples of the acid addition salts include those
formed with a gitegakntgychesnaemsation df@ompexaaiivéth 2yrérasptdaseiapide in the

e e B b SURREREI oo Ll ooni
succi ni ¢, atcardiag tcSantiiflA. @, ; KimnDeHi; tVanset,iGahesiubbenoyc! Giran, 1971, 8, 4450r
el £ ORI 5 vELERReB s S e B A g Do BT e rener e
and organic alkali salts such as, for exanple, ethylenediamne, _
ethanol am ne. ShohmdbtRinSaAmainG u8la0f xh'd ShBALABY Bftignis! ¢ am no
intermediate Xl with a orthoformate derivative HC(OEt)s, as described at C.Peinador et al
Bioorg.Med.Chem., 1998, 6, 1911, or formic acid or a reactive derivative of thereof. The
25 reactive derivative of formic acid is pfeferably the acid halide, orthoester or anhydride. The
reaction can be carried out in a solvent, preferably a polar aprotic solvent, such as N,N-
dimethylformamide, dioxane, acetone or tetrahydrofuran, in the presence of an organic
base, preferably an amine base, such as triethylamine and at a temperature from 15°C to
40°C. The reaction can also be carried out in the absence of a solvent, in which case an
30 excess of formic acid or reactive derivative of the carboxylic acid is used and the mixture

is heated at a temperature from 40°C to its boiling point.

The corresponding chloroimine derivative XIl is sinthesized using phosphorous
oxychloride as solvent, and the resulting intermediate is reacted with an amine of formula

35 XV, wherein R* and R® are as hereinbefore defined, to give the desired final compound Ib.



The conpounds of the present invention represented by the above descri bed
formula (l'a and I'b) may include enantionmers depending on their asymretry or
di ast er eoveeuEyes723he singl e isomers and nixtures of thecrapowssifas |
within the scope of the present investion. 15 The conpounds of formnul ae
VI, XIV, XV and XVl are known conpounds or can be prepared by anal ogy with
known met hods. PHARMACOLOGQ CAL ACTIVITY 20 PDE4 Assay, Procedyre ounds
to be tested fise@haunamsyirmls@crePiaNBeRl: ofine CBEROCHRALAE HEFSH IBETEON my

Igepﬁﬂo”ggétg}géeﬁ%?& By i %d?ﬁ]h%qa%d% Ha‘?%é”écn&@d&ﬁﬁﬁ §aﬁtblo@aﬁ<awadddtldﬂgséltsom 10 ™ to

ate an . These dilution
pl at es. Exagwes af dheeacid pﬁ@itl@tsai@riﬂ%lﬁiqlﬁ W@S@fqrﬁ‘ﬁéd"m% Wﬁéc\%ﬁgh FFO?En
bef or e b%kg'ﬁl. %Sﬁ r’égnlorllcf' P&&%ﬁ%nﬁé&%roné&@ sulfhd, @ariyvphesHosivest with aroom

terrperature |rre m nutes. Ten mc¢roliters. of the

corrpo@nd@rmtea@dw@ﬁa$ ﬁ@r@mmpﬂ%@cgﬁ'%m%lﬁj@ fﬁ@éﬁ? citrig) Q¥plG 3”0@'&%95'”0

fln ‘7” ol i't uc%aﬁ&%t Ifbrnﬁ: sﬁ@b%mémuﬁsmai\ﬁémﬁepblft?aefalkeﬁ Bdish My Cl 2i
nmv E were added to each we The reaction was

initiat e@altbmcmllmtyg@@ﬁs Scﬁflt(ihlafseioé ezﬁmagsseﬂwm BHtaéﬁHWaF?{F'H@ 4. The

pl ate wa I t
A ter | naubaen T e S SR kel SO e T e eﬂ?ﬁ%”??m?gf SpA

beads, arﬁtﬂhaﬂﬂlﬁmleacM/\bWaM@%thPWE@'ﬂeogleH&B@Wé”e?6’? ARNOAFIRLANS it es
at rogm tenperature bef ore neasuring radioactivity using standard
I nstrumentation. WO 2006/ 058723 PCT/ EP2005/ 012773 2

6 The
was prepar ed bBiheachtnprynds ofithe presgpbnvention rgpregented @Y(t'?f‘sgwr d%(ét?";*%% En SSBu:ﬂ(\a/l
Tris pH 7 %gﬁ%%largwawgn%mml:?ud@Mn%ﬁﬂeﬁ%ers%@eﬂtﬂn@bﬁﬁ@m eenelry@r/ L
[ 3H] - A beads sol Ution was prepared by addi ([) g—|2
for a fi rdiastSreosoowens. rT@pusmleawsom@rwﬁm'XB@aﬁgf taﬁ@omr 2’1”‘%‘6‘ @msaﬂeﬁe The
results athgp%'g%\pmmk,@nt‘ggpl e 1. Exanple 1C50 PDE4 (nM 20 26 27 23 36 4,6
15
The compounds of formulae VI, XIV, XV and XVI are known compounds or can be

prepared by analogy with known methods.

PHARMACOLOGICAL ACTIVITY
20
PDE4 Assay Procedure

Compounds to be tested were resuspended in DMSO at a stock concentration of 1
mM. The compounds were tested at different concentrations varying from 10 pM to 10 pM
25 to calculate an ICs,. These dilutions were done in 96-well plates. In some cases, plates
containing diluted compounds were frozen before being assayed. In these cases, the

plates were thawed at room temperature and stirred for 15 minutes.

Ten microliters of the diluted compounds were poured into a "low binding” assay
30 plate. Eighty microliters of reaction mixture containing 50 mM Tris pH 7.5, 8.3 mM MgCl,,
1.7 mM EGTA, and 15 nM [3H]-cAMP were added to each well. The reaction was initiated
by adding ten microliters of a solution containing PDE4. The plate was then incubated
under stirring for 1 hour at room temperature. After incubation the reaction was stopped
with 50 microlitres of SPA beads, and the reaction was allowed to incubate for another 20
35 minutes at room temperature before measuring radioactivity using standard

instrumentation.



37 21 38 19 46 14 55 19 59 61 71 32 72 24 74 22 80 13 10 It can be
seen from Table 1 that the conpounds of fornula (1) are potent inhibitors
of phosphwdizesissase 4 (PDE 4). Preferred pyridothi enopycirmpldeos®12773
derivatives of the invention possessz¢an | C50 value for the inhibition of
PDE4 (determ ned as defined above) of less than 100 nM preferably |ess
than 50 nM and nost preferably I ess than 30 nM 15 The conpounds are al so
capabl e of bl ocking the production of some pro- inflamuatory cytokines such

as, for exanpitee rdddtion nTJ&U#é whdigdepaRtd BeaddéiRibd M dh1%,0 trorﬁ)aﬁ'l ssay

al I er gi c infl ammat ory and i nmunol ogi cal di seases, as well as t ose

di seases PEFer(ERAMM dFig PWe?eS&'ﬁM e bkh7d@%EG§Ab-andf4lodm¢m“Hﬁ§f105,@/0k| nes or
the sel egdiivamp EPARbEI R stioRMaspreped b2 dah %6‘?@5@282%1 151G dhrafase
states incl ude ast hma, chronic obstructiv II ﬂonar i'sease’ l"ergi c

rhi ni B s congeRatREeDPIRGMgHNibeads ae@ﬂﬁ@é{v’tzmsulpﬁateost eopor osi s,

bone-formation di sorders, WO 2006/ 058723 PCT/ EP2005/ 012773 27

gl oner ul onephrl tis, multiple sclerosis, ankylosing spondylitis, Gaves

opht al nopat hy Th © figiE REmshowgt iaviable Hi abet es i nsi pi dus, graft rejection,
gastrointestinal disorders such as ulcerative colitis or Crohn disease,
septic shock, adult distre resolratorv syndrone, and skin diseases such
as atopic dermatitis, contact Ei@nmlm ti 5|CsaBDES (M) at onyositis and 5
psoriasis. They can also be—used;as—nproversof—eefiebrovascul ar function
as well as in the treatnept of other ONS rel%ated diiseases such as
denentia, Al zheiner's disease, 2ppressjon, and as nootropi c agents. The
conpounds of the present ipvention are lalso of benefit when adm nistered in
10 combination with other drugs ¥ich as| sterdifis and i nunosuppr essi ve
agents, such as cycl osporinm A —ggpanyciir or ,h-Tettreceptor blockers. In
this case the admnistration of the conpounds allows a reduction of the
dosage of the other drugs, |thus P eventing tHe

46 14
55 19
59 61
71 32
72 24
74 22
80 13
10 It can be seen from Table 1 that the compounds of formula (I) are potent inhibitors

of phosphodiesterase 4 (PDE 4). Preferred pyridothienopyrimidine derivatives of the
invention possess an ICs, value for the inhibition of PDE4 (determined as defined above)
of less than 100 nM, preferably less than 50 nM and most preferably less than 30 nM.

15 The compounds are also capable of blocking the production of some pro-
inflammatory cytokines such as, for example, TNFa. Thus, they can be used in the
treatment of allergic, inflammatory and immunological diseases, as well as those
diseases or conditions where the blockade of pro-inflammatory cytokines or the selective
inhibition of PDE 4 could be of benefit.

20
These disease states include asthma, chronic obstructive pulmonary disease, allergic
rhinitis, rheumatoid arthritis, osteoarthritis, osteoporosis, bone-formation disorders,



appearance of the undesired side effects associated with both steroids and
i munosuppressants. The conpounds of the invention have al so shown their

ef fi cacy wo 288s/03828ki ng, after preventive and/or curati veTimpeasments the
erosive and ul cerogenic effects induwed by a variety of etiol ogical

agents, such as antii nflarmat ory dr ugs (steroidal or non-steroidal
antiinflamuatory aﬁent s),. Sstress, @ et h%nol and c?'(gﬁent ra{qed aci ds.
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prolongation of cell and tissue viability when the conpounds of t he

i nvent i ori’e&F%SSé?&déﬁd 8% NPPIERIT 89318S-sol uti ons intended for storage of
transpl ant organs or fluids such as blood or sperm They are also of

benefit an tissue galr and wound heal Lﬁng. 30 é!‘f%ordl rr}qql_ , %J;e
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requi ri NG:oppdiinks aRSWERA tediidtiorebff tAE bbyayedTahinbthef dr@g@ythusigfebemrr@mtél m di ne
derivative of the inventjon or a 35 pharnaceutjc by accept abl e salt

t her eof . ARPEAIRNGE O B indegiedide 6HP QA 258psiat Wﬁ*’hg Hsteidg @Pdvent i on al so

provi des lmr{mw*esms TRERS/IpbLIAIESoWRE | ﬁmk)eﬁtwm{dvé%lso @@mnhacéﬁf;wcy in
ingredient, at |east a pyridothiengpyrimdine derivative of form %Y}a (1) or

a  phad maleaingG aﬁﬁwr&&%b@mﬂ@r §anai'vq Feateent ithe erosiye pat ulssredenis eliects

phar maceyhégldl aa&wbﬁ&bﬁ; ¢ h@rid lsush 88 afAGinfarkbiohPdrugs (dédowanbr  The
actlvelngredlebnyt ma “893‘295 %éOOl %to 99% b ohE 0 (referablé/StO 01
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formul ati on and whether further dilution is to be nade prior to

application. Preferably the conpositions are nmade up in a formsuitable for
oral, topieyatan hesdsed alonserdn combinaligmy iy atagis ?HF’@&?'&tlﬁeér%mdﬁi%t'? 8 on.

10 Theg Phae(ERRH Hnar IcMram@&e&m@neo@g‘streinwlﬁal\wm@é@lk@camgc@@uwed h the
active conpound, or salts of such conpound formthe conpositions of

this i nveWesrsnpeatie Ugers H.iIByiRielpiad %leeran%ﬁqphag'a%ﬁrefaga%spcﬁﬂpaae%a'L@f@ef depend
inter ali@sOfet MRey BALALS Be TBENRGHOtreatment of pathological situations where damage

to the cells or tissues is produced through conditions like anoxia or the production of an
excess of free radicals. Examples of such beneficial effects are the protection of cardiac

25 tissue after coronary artery occlusion or the prolongation of cell and tissue viability when
the compounds of the invention are added to preserving solutions intended for storage of
transplant organs or fluids such as blood or sperm. They are also of benefit on tissue
repair and wound healing.

30 - Accordingly, the pyridothienopyrimidine derivatives of the invention and
pharmaceutically acceptable salts thereof, and pharmaceutical compositions comprising
such compound and/or salts thereof, may be used in a method of treatment of disorders of
the human body which comprises administering to a patient requiring such treatment an
effective amount of a pyridothienopyrimidine derivative of the invention or a

35 pharmaceutically acceptable salt thereof.



adm ni stering the conpositions. 15 Conpositions for oral adm nistration may
take the formof tablets, retard tablets, sublingual tablets, capsules,

i nhal ati owoaessmsei2s, i nhal ati on sol utions, dry powder ipohhaipasosom77or

|l i quid preparations, such as m xtures,2gelixirs, syrups or suspensions, all
cont ai ning the conpound of the invention; such preparations may be nade by
nmet hods well-known in the art. 20 The diluents which nay be used in the
preparation ofThelpzesmirpysitidnmiso prievidas ehamtaesetical qermposiirnsydli¢ticamprirent s
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parenteral” I njecti’'on ma are rom solu e salts, which 35 may or

naé not be freeze-dried and which may be di ssol ved in pyrogen free aqueous

medi r ot her 23
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i ngr edi ersdnpeisteridayhe @amqsﬂ@dJSage may be adm nistered in one or nore

treatnents, preferably from1l to 4 treatnents, per day. 10 The synt heses

of the corrpounds of the invention and of the internmediates for use therein

are i15 ustr at €ebrbyositiems e dralvadngnlEbl@tml regy {akadhaitimgf Riigiarrataroiebitanyl es

(Preparat t ntion in
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any way. ear sonance ra were recor on a Vari an
Gem ni  3006halation, or liquid preparatlons such as mlxtures elixirs, syrups or suspensions, all

containing the compound of the invention; such preparations may be made by methods

well-known in the art.

20
The diluents which may be used in the preparation of the compositions include
those liquid and solid diluents which are compatible with the active ingredient, together
with colouring or flavouring agents, if desired. Tablets or capsules may conveniently
contain between 2 and 500 mg of active ingredient or the equivalent amount of a sait
25 thereof. ’

The liquid composition adapted for oral use may be in the form of solutions or
suspensions. The solutions may be aqueous solutions of a soluble salt or other derivative
of the active compound in association with, for example, sucrose to form a syrup. The

30 suspensions may comprise an insoluble active compound of the invention or a
pharmaceutically acceptable salt thereof in association with water, together with a

suspending agent or flavouring agent.

Compositions for parenteral injection may be prepared from soluble salts, which
35 may or may not be freeze-dried and which may be dissolved in pyrogen free aqueous

media or other appropriate parenteral injection fluid.



15 spectrometer. Low Resol ution Mass Spectra (nmfz) were recorded on a

M cromass ZMD mass spectroneter using ESI ionization. 20 Melting points
wer e recowodedosassng a Perkin El mer DSC-7 apparatus. Thepchmpomisogr7aphi ¢
separati ons were obtained using a Watess 2690 system equipped with a
Symmetry C18 (2.1 x 10 mm 3.5 mM colum. The nobile phase was formc
acid (0.4 nm), ammonia (0.1 nL), nethanol (500 nL) and acetonitrile (500
m.) (B) and formc acid (0.46 nlL), ammonia (0.115 n.) and water (1000 mi)

(A): initially~from.0% . 95% of . B_j. i), t N W 95%
of B. The r eeq%?ﬁ“?g%‘a '?Sgrﬁr {Oﬁ'r?ép%ae 'ngﬁ{'&} r?\/\}gly an‘éjgetla?fbg??s&\%ghﬁgmﬁi %r_e%%g) "1 ow
rate was IBtighsyhll gcomiainifiuethe cpepbumhofitbé inventivas sBeh priepamtionsemay De eaisedryr ay

chromat ogra r | | ec t 210 nM PREPARATI ON EXAMPLES 30
PREPARATI %ﬁ%d%eﬁﬁlfﬁ?\g@n E:t?%da "hyl - hexa-1, 4-di en-3-one To a suspension of

sodi unbhydride (2.04g, 50.9 mmol) in ethyl ether (100 m) ethanol (0.25 m)

dded i L on . . . . ice-path.
35 a mxture obTEer EpRetREaN] PEBREER IPeoani Gihe RoPiniBRE™ 7 oy
76. 4 mmol dayi. Dailgtibsdgeanhe be @@Mimdteredsn dnepnineee taeklmdntsThicterablnfiornd itdire i s
stirred a{r%agﬁ:ae%gsgsgpd d then WO 2006/ 058723 PCT/ EP2005/ 012773 30 al | owned

to reach érat’ure overnight. Ethanol (1 m) is then added and the
reaction mxture is stirred at roomtenperature for one hour. Water (10 m)

is added in o .f10 r. | e i
was hegst W ce V\Ilﬂﬁ% Q’M%Sre.@ O?E}%eéso %%ngﬁith%r'\@se Z@&g%@é gﬁ{‘ © I@Sg'}e %dga?&af\oé B\%%:he:js
wi t h et hytheediharg illtstetedioy theffolexvivg Ekarbpléd(intluding Pdepacatmoi Ekaf@lexs nl ) and

finally extracted repe dly, wit t et her e rgani c
phases ar @rﬁﬁ%rﬁﬁ?ﬁsv\ff%é’%fWh'ébWaﬂggﬁ“@%rscﬁgg fegh;gﬂﬁlegd&#g %nfye\??ﬁt ered and
t he sol vent evaporated under vacuum 5.1 Og of the desired conpound is
obtained as a range,oi |l ... pure _enough fo t . i~6 step.
Vel e 790 * IR EIoYRheic TR SR ey g &g B BBl Wifiag 5 T
1H), 954 ¢$pectidmetd. 8 10 (d,1 H), 8.2 (d, 1 H). PREPARATI ON 2
2, 2-Di net hyl - 2, 3-di hydr opyr an-4-one A suspensi on of
1- hydr oxy- 5- net hyl - hexa- 1, 4-di en-3-one (0.5g, 3.96 nmol, see

Low Resolution Mass Spectra (m/z) were recorded on a Micromass ZMD mass

spectrometer using ESI ionization.

20 Melting points were recorded using a Perkin Elmer DSC-7 apparatus.

The chromatographic separations were obtained using a Waters 2690 system
equipped with a Symmetry C18 (2.1 x 10 mm, 3.5 mM) column. The mobile phase was
formic acid (0.4 mL), ammonia (0.1 mL), methanol (500 mL) and acetonitrile (500 mL) (B)
and formic acid (0.46 mL), ammonia (0.115 mL) and water (1000 mL) (A): initially from 0%

25 10 95% of B in 20 min, and then 4 min. with 95% of B. The reequilibration time between
two injections was 5 min. The flow rate was 0.4 mL/min. The injection volume was 5
microliter. Diode array chromatograms were collected at 210 nM.

PREPARATION EXAMPLES

30
PREPARATION 1
1-Hydroxy-5-methyl-hexa-1,4-dien-3-one

To a suspension of sodium hydride (2.04g, 50.9 mmol) in ethyl ether (100 m)
ethanol (0.25 ml) was added in one portion. Once this suspension is cooled in an ice-bath,
35 a mixture of mesityl oxide (5.0g, 50.9 mmof) and ethyl formate (6.17 ml, 76.4 mmol) in
ethyl ether (20 ml) is dropwise added. This final mixture is stirred at 0°C for 6h and then



15 Preparation 1), mercurium sul phate (0.05g, 0.17 mml) and 10% sul furic
acid (5 mM) is heated at 100C for 3h. The resultant m xture is poured over
an ice bawvbaswhsbasi fied with 2N NaCOH to pH=11. After extreeedosomn7st h
ethyl ether, the organic phase is wasteed with brine, dried over nagnesium
sulfate, filtered and the sol vent evaporated under vacuumto vyield 0.2g of
the desired final product. Further extraction wth ethyl ether of the

aci di f i ecillo@edtputsash poens eerpashitee Ovestighio Ethanp! ¢limballis thepcsded ang gheal= 60% 'H

(o 2ty TPREBRAAYER 31588 ety efnebitlne B o fourt Waterrd ijfiegddba il 2 g
conmpound ape q@rteqmarﬁwv@rpf@%@a&gﬁe%ra@@l mivg|oyganic plyahedy waaheshiwige WlﬁDWB@r in a
Parr app%h%%%’ﬁg&féc%%%ahh@{% aﬁe d&\{% e(fljf@ra?ﬁg\l 60 Qﬁﬁ)etri}ge@%f eFehcid ﬂé’q \%ltﬁ“ xture

of ethyl ace ace I'C acl vent unt
r eact i on GN\schjortjsiristasigl (8.20al) @ad éh?lb'teﬁrgdﬁﬁéwef&i’fq% hewitll etwbethee Thequi d phase

I's mshe%fowqe%tere@ggﬁgarl%hg% apaded Wi Mtlﬁfnetﬂﬁéﬁ efr%gngémﬁ%u%rfn@g@eg' um

sul fate vent evaporat e vacuum to yiel
0. 35g of anddheleglveric®vaperatedcdidesvaaiiugs 5;;ﬂ0961f|tl%ﬁ/\ﬂ@lreducpmpw@ ig-obba0gd as H NVR

200 MHz , 1 4.05 (t,2
bREPARATI BN PR Hoplitd pe ﬁg})m ey fod il i 4%'& o) (.20
H, 3H- t hi dpyNERARG) M, @P@lﬂﬁ&}pr@5 9((8.,r33rd))n2t2r(slfﬁ-l)v\ﬂsz(nne,l—[))%zyzd;m) 5.8

PCT/ ER2005/ , 2- Di met hyl t et rahydr opyr an-4-one (5.0g, 32.0 mol,
see P pa(g 1%2%1335] ﬁ_b sol ved in nethanol (4.7 m) and carbon disulfide

(4.7 mM, 48.8 mp)) is added in one portion. Malononitrile (2.6g, 39.0

nmol ) islﬂggﬁ nwi se and, finally, triethylamne (1.95 m). The
reaction %RR?C%N?U rred at roomtenperature for 48h. An orange 5

preci pi taﬂ,knumetmmmhydmpwaa-{-bme ered (3.90g) and is consistent with the
gezlmr ﬁg 3angl,§gﬁmlﬁrs§rﬁq ro lﬁ%??m%{%&é@%x&?&i%%n@%ﬁe ?6.59, 3.96 mmol, see

H, 3H thi d?xyzpanaﬂ{:ﬁﬂﬂ,mérpwmmwlpb@temBg,r0.173rmv&11)eariols‘rﬂ°/§lselwrlc§acfol_ @ghl) is

ot ot oSl s R ] T8t REL R AR ikl B TR
1.30 (s, 2N N)aOt-QtoG:i!—l=(1sj Aﬁed—éxtraétlcﬁﬁwm'sethgl dﬂ)ner theQdrgdric pRadd)is wWaBEREARAT | ON 5
Ei: 2@; gﬁg'{%mg g @?Ye& ngsmewa l@%% F lﬁrf—% ang’ the solv%gevaporated under vacuum to

yield 0.2g of the desired final product. Further extraction with ethyl ether of the acidified
20 aquous phase yields 0.3g more of final product. Yield= 60%.
'H NMR (200 MHz, CDCls) 8 ppm 1.45 (s, 6H), 2.5 (s, 2H), 5.4 (d, 2H), 7.2 (d,2H).

PREPARATION 3
2,2-Dimethyltetrahydropyran-4-one

25 The resulting compound of preparation 2 (0.5g, 3.96 mmol) is hydrogenated at
30 psi in a Parr apparatus using 10% Pd over charcoal (0.05g) as catalyst and a mixture
of ethyl acetate (10 ml) and acetic acid (0.5 ml) as solvent until the reaction is completed.
The catalyst is then filtered and the liquid phase is washed with sodium bicarbonate, water
and brine, dried over magnesium sulfate, filtered and the solvent evaporated under

30 vacuum, to yield 0.35g of the desired final compound as a yellowish oil. Yield= 69%.
"H NMR (200 MHz, CDCls) § ppm 1.3 (s, 6H), 2.4 (s, 2H), 2.45 (t, 2H), 4.05 (t,2H).

PREPARATION 4
6-Amino-3,3-dimethyl-8-thioxo-4,8-dihydro-1H,3H-thiopyrano[3,4-c]pyran-5-

35 carbonitrile



15 The product resulting frompreparation 4 (3.9g, 15.45 nmol) is suspended
in ethanol (17 mM) and norpholine (6.7 m, 77.3 nml) is added. The

reacti on woxbewssizs refluxed under nitrogen overnight. pErgr2éos@isystemis
allowed to reach roomtenperature and 3he reaction mxture is left in an
ice bath for two hours. The solid formed is filtrated and washed tw ce

ith eth I f f t-aj.ned as 20
a dark sol i d S\%?me%"é%?ﬂg"'y o ok 18 0 R AP e B o7 vk ( 200

MHz, CDECHeddn pisthanc (. ( &) @dgarban disulfide (47 M, 4836 @nfat) is #depd inRre5 (m  4H),

4.5 (s, RIS
1- Am no- p?ﬁ)éendl net hyl Erlle-%l 6? nF]n_on i/sﬁdded pgrtﬁn\éynse fpl)r;/ar” tn Ty?md'ﬁ hi eno[ 2,

3- b] pydi% mh nﬂﬂezreeatlcma% nSd%lrreé aér%mr@mrewreﬁor 489, An orange

6-merga rQC|§|t§e¢é ﬂ@iﬁh@éf |wl§cr{r@ﬁ‘|ﬁ@|‘éh' ?“96 yénoals%oq%g‘%g{\ﬂﬁﬁh@'desweqa

pyrano 4-c)pyridine-5-carbonitri reparation 5)
in et harF&mpochgoFr@m theﬂi@@léﬁhaﬁ@ éh&%ﬁateeof(ﬁsara@o 3 dinathitdythiond-4,8-

2- chi or QfGRIrGHIR (H’to;%ﬁ%'\of[ %{ﬁ/rﬁpﬁ%%ltﬁlé%vé‘g%%&e@gfﬂéﬁe reaction

mxture 1s then'refl uxe e solvent Iis eva at ed under vacuum
and wat €aNrPreatRaERRRYL %Jufmgeﬁrfsfélslﬂd%zCltw ‘ﬁﬁ)@(ﬂltbltm%m@@—l@(ﬂf polvergs OH.Cher ed and

dried. Ije |%}§ @gand its "HRW is consistent wth the desired
product . o ﬁe % %H NVR (200 MHz, DMSO-D6) S ppm 1.29 (s, 6 H) 3.08

(m #0H) I—BNMB (@80 MHzCIE:1AS rpmy 180 (85 HI) 26664, R$1), 266Hs, @ 1704, 2 H) 7.07
(s, 2 H WD 2006/ 058723 PCT/ EP2005/ 012773 32 PREPARATI ON 7

2, 2-Di met hyl - 5- nor phol i n-4-yl -1, 4-di hydr o- 2H

pyr ano[ £RBPARATEONByri do[ 3', 2' : 4, 5] t hi eno[ 3, 2-d] pyri mi di n- 8( 9H) - one

1- Ami no- t =gyl -8, 9- 4 1@ OH ol 4, 3 d] £.hi eno[ 2,
LA o B L bR P RS BB gL
supendeccarhonithilel  ort hof ormate (50 m) and p t ol uensul fon:jc acid fI
hydr at e( 0. 169, e € i s heated un refl ux
over ?é ght . The-rER? ﬁgo r eac% o'ip ﬁﬂﬁqu?pa-‘: ont {E é o 'P%‘S@r‘.s S‘fS(B’SPrg?CL'Hper ature
and | ef tethanc 17 o8 andtrorpoolinewd. 7ol 7 8.3 rﬂ'ﬂnel) mratdem Tied edhcfiar mbelress il tered
and was t 8 andlts RW is
consi st r}gﬁw}@d uﬁ\d‘éﬁgﬁ@{) ﬂgﬁ ékgé;rplpﬁtgtrﬁéng{)u ) mY|S el\ﬁewgggbf eacﬁlr 1‘M3TZ
DVSO- D6)ar@ thpmedctida niidyreds kit i8 aB0cd bath dorttvo Biodes. The s@lidHpried flltl‘ateeﬂ H)
4.70 (s ’ar%l \hgsh%dgf\%icg%vith]etlj{gﬁd. After drying, 3.12g of the final compound are obtained as
20 adark solid, pure enough to perform the next step. Yield= 66%.
'H NMR (200 MHz, CDCl5) 8 ppm 1.30 (s, 6 H), 2.75 (s, 2 H), 3.3 (m, 4 H), 3.75 (m, 4H),
4.5 (s, 2H).

PREPARATION 6
25 1-Amino-8,8-dimethyl-5-morpholin-4-yl-8,9-dihydro-6H-pyrano[4,3-d]thieno[2,3-
b]pyridine-2-carboxamide
To a suspension of 6-mercapto-3,3-dimethyl-8-morpholin-4-yl-3,4-dihydro-1H-
pyranof3,4-c]pyridine-5-carbonitrile (3.12g, 10.22 mmol, see Preparation 5) in ethanol
(150 ml), potasium carbonate (3.3g, 24.5 mmol) and 2-chloroacetamide (1.05g, 11.24
30 mmol) are added, and the reaction mixture is then refluxed for 4h. The solvent is
evaporated under vacuum and water is added to the residue: the precipitated solid is
filtered and dried. It weighs 3.0g and its '"H-RMN is consistent with the desired product.
Yield= 81%.
'H NMR (200 MHz, DMSO-D6) & ppm 1.29 (s, 6 H) 3.08 (m, 4 H) 3.20 (s,2H)3.73 (m, 4
35 H)4.64(s,2H)6.81(s,2H)7.07 (s,2 H)



PREPARATI ON 8 15 8- Chl oro- 2, 2-di met hyl - 5- nor phol i n-4-yl -1, 4- di hydr o- 2H
pyrano[4",3":4" 5 Jpyrido[3',2" :4,5]thieno[3,2-d]pyrimdine The final
product olopoepssati on 7 (2.84g, 7.63 mmol) is suspende®cCirEppiEsPives ous
oxychloride (30 m) and heated to refd2zux for 90 m n. The excess of
phosphor ous oxychl oride is evaporated under vacuum and the residue

redi ssol ved 20 bet ween chl orof orm and a cool ed sol ution of 2N NaOH. The
aqueous &%%%“%T@N facted tw ce with chloroformand the or gani ¢ phases

are vvashqdz_w.matmqhommu pne1 4£H‘hﬁﬂ-o°2ﬂ‘-r magnesi um sul fate, filtered
and t he sol vent eyvapor browni sh solid is obtained, which

' H RWN | PYERMRIAsSeit 5\1P¥f|'ﬂqlﬁe2 de‘gtmwféc%wﬁlﬂxﬁm'd'ﬁ-%!ﬁdkom%% "H NMR (200

'(VHZ 4CH|—CRG:O:WB\H)n098 Brd%éth% frdrpHlif4- E—g?dﬁwff?dro%ﬂﬂbyr%né[z A &thiendd,3- 25 3. 88
m

6- Mer c’%\ptb<3>0>8'0'[r\ez2 ﬁﬁ&bﬁéweer@g)yn%@wwdn?%f’te@a@f@nﬁétsrwpeedeﬂlauqﬂwro 1H-

pyrano[ 3 oﬁlm@]onﬁl)éfé golmlggn@p-@@ﬂ@%@llfbﬁlé 'aCIHEhyd?aQe@hl%gP@ @g'ﬁ%olf Rkl Nehif rom
preparation IS susp ended m xture of ethanol (15

m) and d\'"??%‘f%?l ffe@#%wﬁ%re(femoyemm T(f@n f%k%mmr?amﬂqmd)taﬁea@ (4. 41g,

49. 5 mmlrbom&e@gs@%reﬁhe IR Ghli@Nbath Xérithve Hoﬁrshﬁ’ﬁé%Flecuﬁtfatelﬂqg%édqig‘?ﬁtet‘%trOgen
for 4h and | eft qvernight at roomtenperature. The soI vents are evaporated

under va@lﬁ‘Gﬁ‘Yaéﬁ‘&d s erﬂésé gher-rfyjter dsfingLit weighp $r§or ‘”l‘rtfja'isecli1 BYIN s gopsigignt with

chr orgg ogﬁgggyireoeidﬁﬂdwugde,gm =tgpe, m xture CH2CI 2: MeOH 9: 1. 2.02g of the
final 8duct as an oil is obtained. Yield= 76% WD 2006/ 058723

PCT/ EP2005/NMIR7280 Mz, DNISGRE) 8porvi-32 (LI8LORRON ) 8.49(m 2HBB.76dm, 8 H)

1.6 (s, 0 3 2.95 (s, 3H), 3.36 2 3. 64
(d, Sig_ 15@&52(#]‘9 %?Fﬁ " PRE)PARATIO(\ISlO';) (m 21

5-[ (2- Met hoxyet hyI )(rret hyl )am no] 1, 8,8-trinethyl -8, 9-di hydro-6H pyrano[ 4, 3
- d]thi e %3 di ne- 2-car boxam de. To a suspension of

6- mer capt o- Aa?\g rret oxyet hyl ) met hyl am no] - 3, 3-di net hyl -3, 4 di hydro-1

H pyr‘5510[&3¢hlo¢]>f2/2-ddnamy55¢mdphnlimﬂi-y1el,4-2|i®@tg¢-2ﬂil—51 mmol , see Preparation

%SZ:h: (r)]r o] ¥ 31%8531}%“&%0?%' #g] %mo@ofgﬁ’g""ﬁg%gg, aﬁg. ?h(ram?la;c?ir]gn
m xture is t henTheflmaJpe@ducmfeJreparammg'em S 78 hinol) iThespeotiedkint | s
evapor at ep%ogﬁ'lgoer{)us\s/ 8%&4[&189 ?3(3'\@&) %rndih%a%%qg gef}ug férh§‘o fnff ITﬁe exce%fsto
phosphorous oxychloride is evaporated under vacuum and the residue redissolved
20 between chloroform and a cooled solution of 2N NaOH. The aqueous phase is extracted
twice with chloroform and the organic phases are washed with water and brine, dried over
magnesium sulfate, filtered and the solvent evaporated. 2.98g of a brownish solid is
obtained, which 'H-RMN is consistent with the desired compound. Yield= 100%.
'H NMR (200 MHz, CHLOROFORM-D) § ppm 1.44 (s, 6 H) 3.35 (m, 4 H) 3.57 (s, 2 H)
25 3.88(m,4H)4.78 (s, 2H) 9.02 (s, 1 H)

PREPARATION 9
6-Mercapto-8-[(2-methoxyethyl)methylamino]-3,3-dimethyl-3,4-dihydro-1H-
pyrano[3,4-c]pyridine-5-carbonitrile.

30 The product resulting from preparation 4 (2.19g, 8.68 mmol) is suspended in a
mixture of ethanol (15 ml) and dimethylformamide (5ml), and (2-
methoxyethyl)(methyl)amine (4.41g, 49.5 mmol) is added. The reaction mixture is heated
at 100°C under nitrogen for 4h and left overnight at room temperature. The solvents are
evaporated under vacuum and the resulting residue is purificated by flash

35 chromatography, eluting with the mixture CH,Cl,:MeOH 9:1. 2.02g of the final product as
an oil is obtained. Yield= 76%.



successive extractions with chloroform the organic phase is dried over
magnesi um sulfate, filtered and the solvent is evaporated. The final
product (Wode)ossr3i sol ated by flash chromat ography, elpatrigrgoogiondv7ss

CH2Cl 2: MeOH 98: 2. Yield= 15% 15 'H N8R (300 MHz, CHLOROFORM D) 8 ppm 1. 39
(s, 6 H 1.60 (s, 2 H 2.95 (s, 2 H 3.13 (s, 2 H 3.34 (s, 3 H 3.41 (t,
J=5.91 Hz, 2 H 3.59 (t, J=6.04 Hz, 2 H 4.74 (s, 2 H 526 (m 1 H 6.34
(s, 2 H).'HPRERARRTMB, CHLIIROFORM-D) § ppm 1.35 (s, 6 H) 1.6 (s, 1H) 2.85 (m, 2H) 2.90

2 W ey N e gt Syt

5-[(2-Meth oxyethyl) (methyl) ami no]-1, 8, 8-tri methyl-8, 9-d ihyd

ro- 6H pyr l’-;'IQAIQA @rﬁ‘hbh' eno[ 2, 3-b] pyri di ne- 2- car boxam de (0.34g, 0.94 mol,
see Prepararfi I i'S supended in ethyl orthoformate (7 nml) and

p- t ol uBnsaH(2-dietboxryettyiiethyBér0iradd, 8, 8-tome iyl @b tihyidso-atcpytandids ni xt ure
is heated r . averni hen the reaction mxture is allowed to
reach roo%ﬂpg% zfg%kﬁldﬁedé'{&g%gﬁaﬁgﬁ' ice bath for two hours. The

preci pitated florasdspensiohldf 6rreercaptd-8A2-hethaxyethylemeiplylagtinmdr3, 3-dimesnyl-drdri ng

L vel ahs. : ! . . . . 4N
Addl 11 onePgt - EPahdrs 3 c1biriBM & BB 1280, W intrdf AEBHERIEATRIU
((::EI r2 (C):Imat ogethguivy (T00omi) 1 prdasiom-garteriafs (t26i|t69d15.§mmdéan¢®]0@lmawnﬁiﬁ$ $3.6%9.t h

: : n A " ] : = 0n 00
Vo 8 iR 8 r BEGh iy Hanten e il Rifboed pMIRE0
3H) 3.50 Thy solve) is3vaPorated @nddy vac@0n Asd water)s &IdeS t¢ $he esidie 1ftet (s, 1 H).
PREPARATI ON .35 \ . . . . .
B Chi or 0. TP SHE RUATHLIR VN K10, heraRTic Bhape i Ao gvegpagnesium
g% (r) g?ggg;sgétsélﬁatﬁ’gii pgd tng@Verd is elabptateds blpﬁnal-mptﬂlw K(:;Tﬁ‘éﬁ)ﬁ%isélam b}EﬂlEI?SW)

; . 0 t

C0 0 C (iohatoRr AU crid G LB vt BF breparat on ol
heat ed5t o'H RIMRIB0DMHA T HILOROFORMDY 8 $HMOT.39 () 6HYMOBD (55 20028 (31 2 dH) 3. 13

evapor at e nder_ vac and, t i (S rman
= ool od Got b oH Br S MRt S i ada ATEHEd YERe LT 0 RPN
chl or of or @ and) 6.82 (9r2gani ¢ phases are washed with water and brine, dried
over magnesiumsulfate, filtered and the solvent evaporated. 0.29g of a
browni sh solid is obtained, which "HRW is consistent with the desired

conpound. PRERABATION%1 1H NVR (300 WHz, CHLORCFORM D) 5 ppm 1.41 (s, 6 H)
?SOS 1,(2§ g—'fQ-M%tﬁgx}e%hylﬁmetﬁylffa%ing)f-zzgclﬁz‘ne%hﬁgf,idl?h% gEZHA-'H) 4.80 (s, 2 H 9.0
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8(9H)-one
5-[(2-Methoxyethyl)(methyl)amino]-1,8,8-trimethyl-8,9-dihydro-6 H-pyrano(4, 3-
djthieno[2,3-b]pyridine-2-carboxamide (0.34g, 0.94 mmol, see Preparation 16) is
supended in ethyl orthoformate (7 ml) and p-toluensulfonic acid hydrate(0.02g, 0.09
25 mmol) is added. This mixture ié heated under reflux overnight. Then the reaction mixture
is allowed to reach room temperature and left in an ice bath for two hours. The
precipitated formed is filtered and washed with ethyl ether. After drying it weighs 0.13g
and its "TH-RMN is consistent with the desired compound. Additional 0.14g of the desired
final product are isolated by column chromatography from the non-precipitated residue,
30 eluting first with CH,Cl,:MeOH 98:2 and then with CH,Cl,:MeOH 95:5. Yield= 76%.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.40 (s, 6 H) 1.60 (s, 2 H) 3.05 (s, 3H) 3.35
(s, 3H) 3.50 (m, 4 H) 3.70 (m, 2 H) 4.80 (s, 2 H) 8.15 (s, 1H) 12.4 (s, 1 H).

PREPARATION 12
35 8-Chloro-N-(2-methoxyethyl)-N,2,2-trimethyl-1,4-dihydro-2H-
pyrano[4",3":4',5"|pyrido[3',2":4,5]thieno[3,2-d]pyrimidine-5-amine.



10 PREPARATI ON 13

6- Mer capt o- 3, 3-di net hyl - 8- (4- net hyl pi perazi n-1-yl)-3,4-di hydro-1

H pyr ano[wo4eosjssyrid i ne-5-carbon itri |e. The produetTmesesioirvgs from
preparation 4 (1.50g, 5.94 nmmol) is suspended in 15 ethanol (10 m) and
N-net hyl pi perazine (3.76ml, 33.9 nmol) is added. The reaction mxture is

heat ed at 100C under nitrogen overnight. The solvent is orated under
vacuum and t hEng &l piqdygt ofesprATatians ! Thi9ra de HdagAMeY ‘%%PS’P‘#&He next

synt heti &o%bﬁ&’ous Hx;NM%rI@%Q@ nM'Bnd Mém@) 95 rrﬂﬁnThb éi@eé§of 6 H 2.30 (s,
3'H 2.40 (s, 1H) H% éeé H% 67 (m 2 H 20
PREPARATRITOqPR@IOYS A?W‘%H'JPF@GSS GYW%‘P UBdf(waﬁ'éhﬂ B ﬂb% iflug redissolved

-yl') - 8, SpddivByd EMOI%ferVér@dﬁQ [céo@d s8lLEidH 67N RadHhiray @qd&m;ﬁm@@m@mme@e To
a suspension of 6-nercapto-3, 3-dinethyl -8 \&4 nmet h \Blpel‘ % 4 25
i by B o igs Wi aloEr . SE EIATS ThSEF B e VeBE g b Alied oVirae

Pr epar at jinggndsim lsnlfat@tm@ﬂs& ar(dl@@ sﬁivbntem a@twmcz@gm@adrmﬁ@h €3@is12. 5 mol )
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PREPARATION 14
1-Amino-8,8-dimethyl-5-(4-methylpiperazin-1-yi)-8,9-dihydro-6 H-pyrano[4,3-
d]thienof2,3-b]pyridine-2-carboxamide.

| To a suspension of 6-mercapto-3,3-dimethyl-8-(4-methylpiperazin-1-yl)-3,4-

25 dihydro-1H—pyrano[3,4—c]pyridine-S-carbonitrile (1.89g, 5.94 mmol, see Preparation 19) in
ethanol (100 ml), potasium carbonate (1.72g, 12.5 mmol) and 2-chloroacetamide (0.61g,
6.53 mmol) are added, and the reaction mixture is then refluxed under nitrogen for 6h and
then left at room temperature overnight. The solvent is evaporated under vacuum and
water is added to the residue. A solid precipitates, which is filtered and washed with water.

30 Once dried, it weighs 1.08g. The NMR is consistent with the final product. Yield= 48%.
'H NMR (200 MHz, CHLOROFORM-D) & ppm 1.38 (s, 6 H) 2.36 (s, 3 H) 2.58 (s, 4 H)
3.18 (s, 6 H) 4.71 (s, 2 H) 5.90 (s, 2 H) 6.42 (s, 2 H)

PREPARATION 15
35 2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-dpyrimidin-8(9H)-one.



is consistent with the desired conmpound. Yield=93%"'H NVR (200 MHz,
CHLOROFORMD) S ppm 1.41 (s, 6 H 2.43 (s, 3 H 2.67 (m 4H 3.34 (m 4
H 3.50 (w0 280695872376 (s, 2 H 8.08 (s, 1 H 10 PREPARAPC@NMPI®S/012773

8- Chl oro- 2, 2-di net hyl - 5- (4- net hyl pi pes azi n-1-yl) -1, 4-di hydr o- 2H
pyrano[4",3": 4" 5 Jpyrido[3',2":4,5]thieno[3, 2-d] pyri mdine. The final
product of preparation 21 (1.02g, 2.65 mmol) is suspended in 15

phosphor ous  oxyphihevs slein{etity -5l Yi-raettylhipataeith-1-9l)+8ed-HinydrbeaH-p@rand[@,3- The excess

f h d
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are washe
2nd the CoraHRAceS SRR Bt bRderat B ot AT SR e Bral it Wi ch
'NEZ R%Léllcﬁ/@wtb&éﬁzfl{ rooir teripeeataresintiaeft | mgarrplgel belth T mw:zom%we plremtegceoo
(4 1y fommeg & WieheT i agaed it ) Sercp i o fidiagifiad fhg fy Py *°
|E_Si_l\/ler capistcodsistetht Wﬂglfbé d%ﬂéﬁlcbmpbdit\d] Yl.lelg#%% 4-di hydro-1

rano ridi ne itr
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pi per i di B&4((h, 43Hyd 50 &7 281)apd )s, DH)@EEE@, 1 Hye reaction nmixture is heated

at 100C under nitrogen for 4h. The 'sol vent i's evaporated under vacuum and
the 30 resulting residue is pure enough to performthe next synthetic step.

'H NI\/R (mmﬂ@y«_mmm S ppm1.30 (s, 6H) 1.70 (m 7H) 2.70 (s, 2H)
3.70 PREPARATI ON

1- Ani no § @'8!’91’&2}1‘}'!“35“3(2 b‘emeﬂmplfem"% yilbl“fﬂ)@fq}'%q—’f-’ pyr ano[ 4, 3-d] t hi eno

2,3- bl pyFdrbp, @enzsmrrmrzr uwh.m[zeaﬁbpﬁ.&memw EP2005/012773 36 To
a suspension of 6-nercapto-3, 3-di ne eridi n- 4 di hydro-1 H
pyr ano[ 3, 4- c] ﬂﬁﬁlf'ﬂ?'rﬁfogu%ﬁf B'@ﬁ?'falt'P'P §1 6?‘30@9206§ PS F5Pepar ation 23)
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2-chi or oacet am de are added, and the reactjon m xture
is then rp@pﬂm@éwwehlom }Scﬁyéﬂoﬁa%ﬂd %weawwwd {fie resiatie redissolved

between chioroform and a cooled solution of 2N NaOH. The aqueous phase is extracted
twice with chloroform and the organic phases are washed with water and brine, dried over
magnesium sulfate, filtered and the solvent evaporated. 0.86g of a brownish solid is

20 obtained, which 'H-RMN is consistent with the desired compound. Yield= 80%.
'"H NMR (200 MHz, CHLOROFORM-D) & ppm 1.44 (s, 6 H) 2.39 (s, 3 H) 2.61 (m, 4 H)
3.40 (m, 4 H) 3.57 (s, 2 H) 4.77 (s, 2 H) 9.00 (s, 1 H)

PREPARATION 17
25 6-Mercapto-3,3-dimethyl-8-(piperidin-1-yl)-3,4-dihydro-1H-pyrano[3,4-c]pyridine-5-
carbonitrile.

The product resulting from preparation 4 (3.0g, 11.9 mmol) is suspended in
ethanol (13.5 mi) and piperidine (6.71ml, 67.8 mmol) is added. The reaction mixture is
heated at 100°C under nitrogen for 4h. The solvent is evaporated under vacuum and the

30 resulting residue is pure enough to perform the next synthetic step.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6H) 1.70 (m, 7H) 2.70 (s, 2H) 3.70
(m, 4H) 4.80 (s, 2H)

PREPARATION 18
35 1-Amino-8,8-dimethyl-5-(piperidin-1-yl)-8,9-dihydro-6H-pyrano[4,3-d]thieno[2,3-
b]pyridine-2-carboxamide.



5 left at roomtenperature overnight. The solvent is evaporated under
vacuum and water is added to the residue. A solid precipitates, which is
filtered wodoowasked With water. Once dried, it wei ghs 2cThwpo0khehs is
consistent with the final product. Yisl d= 64% LRMS: nmz 361 (Mrl)+ 10
PREPARATI ON 19 2, 2-Di net hyl - 5- (pi peri di n-1-yl)-1, 4-di hydr o- 2H
pyrano[4",3":4" ,5 Jpyrido[3",2":4,5]thieno[ 3, 2-dJpyri m di n-8(9H) - one.
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8- Chl oro- adi Vhz 54 pi peridin-1-yl)-1, 4-di hydro-2H 25
pyrano| 4"%%\%‘.34"”?%%%@“5'&0[ 3',2" :4,5]thieno[ 3, 2-dl pyri mdine. The final

product of preparation 19 (0.48g, 1.28 mml) is suspended in phosphorous

oxychmwﬂg[ﬂ%g@n@%qu heated to reflux for 90 m n. The excess of

phosp rirde i s evaporated under vacuum and the residue
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6 Ner capt BYSS I TegtEd s el ot Jn 1 epetprymiyyts i goped to each room
H- pyr ano[ @ntbeedtpierardi lafe irban icabhtmfot twd teours. The precipitated formed is filtered and

washed with ethyl ether. After drying it weighs 0.48g and its 'H-NMR is consistent with the
desired compound. Yield=66%

20 'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.40 (s, 6H) 1.70 (m, 6H) 3.25 (m, 4H) 3.50
(s, 2H) 4.80 (s, 2H) 8.25 (s, 1H) 12.5 (s, 1H)

PREPARATION 20
8-Chloro-2,2-dimethyl-5-(piperidin-1-yl)-1,4-dihydro-2H-
25 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidine.
The final product of preparation 19 (0.48g, 1.28 mmol) is suspended in phosphorous
oxychloride (10 ml) and heated to reflux for 90 min. The excess of phosphorous
oxychloride is evaporated under vacuum and the residue redissolved between chloroform
and a cooled solution of 2N NaOH. The aqueous phase is extracted twice with chloroform
30 and the organic phases are washed with NaOH 2N, water and brine, dried over
magnesium sulfate, filtered and the solvent evaporated. 0.49g of a violet solid is obtained,
which "H-RMN is consistent with the desired compound. Yield= 98%.
"H NMR (200 MHz, CHLOROFORM-D) & ppm 1.40 (s, 6 H) 1.70 (m, 6H) 3.35 (m, 4 H)
3.57 (s, 2 H) 4.77 (s, 2 H) 9.00 (s, 1 H)
35
PREPARATION 21



The product resulting frompreparation 4 (1.97g, 7.81 mmol) is suspended in
ethanol (14 m) and pyrrolidine (3.71 m, 44.5 mmol) is added. The reaction
m xt ure iwo2odwaasd at 100C under nitrogen for 3h. The ®orueniosios2773
evapor at ed under vacuum and the resafting residue is purified by colum
chromat ography eluting with a mxture of CH2Cl 2: MeOH 98: 2. 1.27g of the
final conpound is obtained as an orange solid. Yield=56%"'H NVR (300 MHz,
CHL OROFCRiMeDpaptoph dimethyl-8-(pg HplidinzO-y ()3, 4-dilydro-1Hp Y ranoiB:4-chyroline§- ( s,

2H) 3.70 5@% 4k, 4.80 (s, 2H) PREPARATION 22
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t he re5|q%¢? 5%0/sol | d precipitate, which is filtered and washed with water.
Once drie ghs 1.25g. The NMR is consistent with the final product.
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PREPABATIEA 5 @é”‘zggb g2 -5- (pyrrolidin-1-yl)-1, 4-di hydro- 2

pyrano[4",3":4" 5 Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyri mdin-8(9H)-one. 1
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(1.25g, 3- Iﬁﬁmmt;B dimethyPSe(pyrralidon1-38)8,9-sitedpebdipyranopt, Srellthieoro2,8¢ or nat e

(25 m) ggoyr@hrﬁ%- uensul fo .C acid hydrate(0.07g, 0.36 mmol) is added. This

30 m xtu RGP UIRIP® ef 1 ux for 15h. Then the reaction mixture is
al |l owsd to reach suspemdi@npfes- atetxramca&,d-diméﬂwyi—&(wnrohme-mﬁ)- AfdinydrowdHhour s.
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o tor 350 aed end negPatien T oY et atieden i oo Bes P
PCT/ EP206&dr {etipetatusBovernight. The solvent is evaporated under vacuum and water is added
20 to the residue. A solid precipitate, which is filtered and washed with water. Once dried, it
weighs 1.25g. The NMR is consistent with the final product. Yield= 82%.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.60 (s, 6H) 1.95 (m, 4H) 3.10 (s, 2H) 3.55
(m, 4H) 4.80 (s, 2H) 5.20 (s, 2H) 6.35 (s, 2H)
PREPARATION 23
25 2,2-Dimethyl-5-(pyrrolidin-1-yl)-1,4-dihydro-2H-
pyranof4",3":4',5 pyrido[3',2":4,5}thieno[3,2-d]pyrimidin-8(9H)-one.
1-Amino-8,8-dimethyl-5-(pyrrolidin-1-yl)-8,9-dihydro-6 H-pyrano[4,3-d]thieno[2,3-
blpyridine-2-carboxamide (1.25g, 3.61mmol, see Preparation 28) is supended in ethyl
orthoformate (25 ml) and p-toluensulfonic acid hydrate(0.07g, 0.36 mmol) is added. This
30 mixture is heated under reflux for 15h. Then the reaction mixture is allowed to reach room
temperature and left in an ice bath for two hours. The precipitated formed is filtered and
washed with ethyl ether. After drying it weighs 0.23g and its "H-NMR is consistent with the
desired compound. Another batch of final product (0.85g) is obtained by flash
chromatography (eluting with CH,Cl,:MeOH 98:2) of the residue obtained after
35 evaporation of the solvent. Global yield=83%



"H NMR (300 MHz, CHLOROFORMD) 8 ppm 1.40 (s, 6H) 1.95 (m 4H) 3.45 (s, 2H)
3.65 (m 4H) 4.95 (s, 2H) 8.25 (s, 1 H 12.3 (s, 1 H PREPARATION 24 5

8- Chl or o-wp2eah/o3et2By!l - 5- (pyrrolidin-1-y11)-1, 4-di hydr o- 2EH/EP2005/012773
pyrano[ 4", 3":4",5 | pyrido[3', 2" :4,5]6&i eno[ 3, 2-dJpyrimdine. The final
product of preparation 29 (1.08g, 3.02 mmol) is suspended in phosphorous
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are washed with water and bri ne, dr| ed over nmagnesiumsulfate, filtered
and the pgb}gﬁ{ﬁ%ﬁﬁﬁpﬁr ated. 1.17g of a solid is obtained, Whl ch 1HRW  is

consi stent w e desired conpound. Quantitative yield. "H NVR (200 MHz,
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pure eno tic titative yleld
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3. 351530370y (m4 k) 3.95%s (=H) 86B (S.199) (m 4H) 4.75 (s, 2H) 9.05 (s, 1 H
PREPARATI ON 26 6- Am no- 8-t hi oxo-4, 8-di hydro-1 H,

3H-t hi opyrano[ 3, 4-c] pyran-5-car bon| trile Tetrahydropyran-4-one (5.00g,

50 Omol PREPAGIAISONVSD i n nmet hanol (6 m) and 35 carbon disul fide (6.00

fi 1nallloy,0 ﬁ}\‘?%%%wgﬁm g'%%g‘yg‘rél‘hg’ (*‘%’ygto‘gﬁ”'ﬁﬁgid?h%:%ﬂ'lsg) Pare &Qf)ef 3|n|d§/ added
in this pyceo[dV320Ep0HG3R32PAS A2 Y fitdidine
20 2-Ethyl-2-methyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyranof4",3".4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8(9H)-one (0.50g, 1.28 mmol,
commercially available at Pharmeks Ltd., ref.nr. PHAR024687) is suspended in
phosphorous oxychloride (10 ml) and the mixture is refluxed for 90 minutes. The excess of
POCI; is evaporated under vacuum and the residue is redissolved between NaOH 2N and
25 chloroform. The aqueous phase is extracted twice with chloroform. The organic phase is
washed with water and brine, dried over magnesium sulfate, filtered and evaporated.
0.52g of a greenish oil is obtained, pure enough to perform the following synthetic step.
Quantitative yield.
"H NMR (200 MHz, CHLOROFORM-D) & ppm 1.00 (t, 3H) 1.35 (s, 3H) 1.70 (m, 2H) 3.35
30 (m, 4H) 3.55 (s, 2H) 3.90 (m, 4H) 4.75 (s, 2H) 9.05 (s, 1H)

PREPARATION 26
6-Amino-8-thioxo-4,8-dihydro-1H, 3H-thiopyrano[3,4-c]pyran-5-carbonitrile
Tetrahydropyran-4-one (5.00g, 50.0mmol) is dissolved in methanol (6 ml) and
35  carbon disulfide (6.00 ml, 10.0 mmol), malonodinitrile (3.30g, 50.0 mmol, in portions) and,

finally, triethylamine (2.50 ml, 136.0 mmol, dropwise) are carefully added in this order



39 (CAUTION' During the addition of the base, a vigorous exothermc
reaction takes place, wth concomtant precipitation of a white solid).

Thi s m xtwoeosswsst2sr red for 24h. The precipitated soli @écirEpbeodstoerres,
washed with cold nethanol and recrisgalized from 2-pr opanol . 6.27g of
final product as a red solid are obtained. Yield= 56%5 '"H NVR (300 MHz,
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mo n C a e a IS M Xture
is refl u%éc? TBMoR B G(I)G{?g é@?r\;g yxnné %%38?0&?820 T4 r{eHB'XP’é‘asisoqi'BWPg&‘? ssol ved
in ethyl reamqbameerﬁp'dramasw 7ﬁgabu:1ﬁmﬁd omtd@up@ﬁ@&tamway hlgﬁaére Fuftheer
extractl W thn et acet a e anl C ase | e over nesi um
sul fate, %ﬁqgt%hapﬁﬁa%%}’awﬁ%?%ﬁy agidiiggHnywit %Ce 'aég'alpgh‘ef?%&?”% gund are
&K/E ai(1g588prgmcepmet¢mhteammavét@rr Botthsoliaeste :su»tl11<§g%a¢|’ae1r<anatr@<1sr‘Zstﬁ\)'x‘iazdf'fzgrgﬂn?= 42‘;/3 'H

m
4.10 mM? ”°ﬂ7@ogfwﬁﬁg'@d7%8?‘§%a?h?é‘é'”ﬂg?@g %26/ PREPARATI ON 29 WO
2006/ 0587ﬂ$¢|\ﬁ1@fécﬁmﬂﬁ5¢%éﬁb¥om D) & ppm 2.90 (m, 2H) 3.25 (m, 4H) 3.65 (m, 1H)
3.80 (m, 4H) 4.00 (m, 2H) 4.45 (s, 2H)

20 PREPARATION 28
1-Amino-5-(morpholin-1-yl)-8,9-dihydro-6 H-pyrano[4,3-d]thienof2,3-b]pyridine-2-
carboxamide

6-Mercapto-8-(morpholin-1-yl)-3,4-dihydro-1H-pyrano[3,4-c]pyridine-5-carbonitrile

(0.30g, 1.08 mmol, see Preparation 56) is suspended in ethanol (15 ml) and potassium

25 carbonate (0.34g, 2.42 mmol) and 2-chloroacetamide (0.11g, 1.19 mmol) are added. This
mixture is refluxed for 3h. The solvent is evaporated and the residue redissolved in ethyl
acetate and water saturated with potassium carbonate. After extraction with ethyl acetate,
the organic phase is dried over magnesium sulfate, filtered and evaporated. 0.16g of the
desired final compound are obtained, pure enough to perform the next synthetic step.

30 Yield=44%
*H NMR (300 MHz, CHLOROFORM-D) § ppm 3.20 (m, 4H) 3.35 (t, 2H) 3.85 (m, 4H) 4.10
(t, 2H) 4.70 (s, 2H) 5.70 (s, 2H) 6.40 (s, 2H)

PREPARATION 29



5- (Mor pholin-1-yi)-1, 4-di hydro- 2H pyrano[ 4", 3":4' ,5" ] pyrido[3',2':4,5]thien
o[ 3,2- d] pyrimdin-8(9H)-one

1- Anmi no- 5Swonmeguagisn- 1- yl ) - 8, 9- di hydr o- 6H pyr ano[ 4, 3- d] elirareded,0s27h3 pyri di n
e-2- carboxam de (0.16g, 0.47 mol, see Preparation 57) is suspended is
ethyl orthoformate 5 (5 ml) and acid p-tol uensul fonic nonohydrate (0.01g,
0.05 m"mli i s %ilde This mxture is refluxed overnight. Once at_room

t enper at kdoreh '8r1'M|)ﬂri‘€éIhr¥idf‘a'tzé’spy"Af‘P@r 3 vl Ryidofd 2rﬂ§FWFE°[3IfP an ice
bat h, O. ﬂﬁgnaﬁdmhagm.aab pr oduct |s |soI at ed by f| ltration and subsequent
drylng Yi el d= 42% 5 ppm3.25 (m 4H) 3.65
(t, 2H) 3.85 [AMgf- (mowohﬂﬂ 3(‘)r8 gzﬂ)ydao ‘?ﬁ F(y@n dﬁhlfoo[(2§ blpyigine3- 45 (bs,
1H PREE&%MJ@% aﬁmg%w mﬁw Eseérmé;sﬁ}amdms? wél)sp@néed (i BRhngrmate

pyranol[ 4 ty ]thi eno£ m di ne

5- (MoPp @m%amdﬁpvploweaﬁwmfomg@pfwwaé%% 9 @054mrr5>l 'WPG’%[TQ'S iU 5] t hi en
o[ 3, 2- d]enwédwéwngﬁ( ke aﬂ'@o&&e&wratdfe%sm@d;rec@@ﬁeg’rwri@év&r@ﬂhé& IS
suspended in hospfbgagﬁous 0X his m xtureis refluxed
for 90 nPHE af(ee Pefiri9 f§he ﬁﬂ%‘jg‘t’b'a 'iﬂ'ﬁi@ﬁ’ bw&@aﬁm angsihfedredi due ice
i s addeddraing. Yi@%&ii&@‘l 2N dropwi se until the pH becones basic. This
aqueous l?ase is extracted repeatedly with chloroform The 20 organi c phase

is vvasheéﬂ NIVIR(30P iMidz, WHQ@OEO&M -Bagriest 32bml #idl 6511, RHEBES (emdH) 4.10

evapg Q rQ i.d.is obtai ned, whose' HNMR i s consi st ent
wi theh &dzpl—Po‘t P59t 8 BTEMI ARSClgP (270 5L C (300 M,

CHLOROFORM: D) 8 ppm 3.30 (m 4H) 3.65 (t, 2H) 3.85 (m 4H) 4.15 (t, 2H)

4.75 (s, 1 H 25 PREPARATI ON 31
6- I\/Ercap‘?%t%A%Ayrrolalodl n-1-yl ) -3, 4-di hydr o- 1

H pyr anoff-ghlloro]-‘ubynothms‘»-gbﬂb@rdlhydrbe'ZH-6 Ami no- 8-t hi oxo-4, 8-di hydro-1 H,
pr epar at EEARGES i ELARCL 224 SRREhGIS 2 eleralifine "2 3LV ol i dine (5. 30 30
n, 63. 5 mMmol §- (Msrphdhiedi—yl)ﬂf4-elmyd|®f—2hﬂ-wm0[4hdél4' 5iipyridug @ 2" A Githik6b[3,3-he
T oer” BT RRISErh Spe S 1SR TBEA ey TR6 Rl B o oo =
el uti ng phashh@dREbydiaTide I3 nﬂ) arid thisGgixture tshefldixeddbr ST mimuiren dhe soiveat iat ed.
Yiel d= BQ%Opo}a@@hncﬁgr%/ag@L?m.(%t:]ﬁ)e#esigl?e ice is added and then NaOH 2N dropwise until
the pH becomes basic. This aqueous phase is extracted repeatedly with chloroform. The
20 organic phase is washed with brine, dried over magnesium sulfate, filtered and
evaporated. 0.05g of a brownish solid is obtained, whose "HNMR is consistent with the
proposed final structure. Yield= 70%
"H NMR (300 MHz, CHLOROFORM-D) & ppm 3.30 (m, 4H) 3.65 (t, 2H) 3.85 (m, 4H) 4.15
(t, 2H) 4.75 (s, 2H) 9.0 (s, 1H)
25
PREPARATION 31
6-Mercapto-8-(pyrrolidin-1-yl)-3,4-dihydro-1H-pyrano[3,4-clpyridine-5-carbonitrile
6-Amino-8-thioxo-4,8-dihydro-1H, 3H-thiopyrano[3,4-clpyran-5-carbonitrile (2.50g,
11.15 mmol, see Preparation 55) is dissolved in ethanol (11.25 ml) and pyrrolidine (5.30
30 ml, 63.5 mmol) is added. After refluxing under nitrogen for 16h, the mixture is allowed to
reach room temperature. The solvent is evaporated under vacuum and the residue is
purified by by flash chromatography, eluting with CH,Cl,:MeOH 95:5. 1.10g of the final
compound is isolated. Yield= 38%.
LRMS: m/z 262 (M+1)*
35
PREPARATION 32



PREPARATI ON 32 WD 2006/ 058723 PCT/ EP2005/ 012773 41

1- Am no-5-(pyrrolidin-1-yl)-8,9-di hydro-6H pyrano[ 4, 3-d] t hi eno[ 2, 3-b] pyri di
ne- 2- carwoxamie726- Mer capt o- 8- (pyrrolidin-. 1-yl) -3, 4- diebydipesos/012773

H pyrano[ 3, 4-c] pyri di ne-5-carboni trishe (1.10g, 4.21 mmol, see Preparation
60) is suspended in ethanol (60 m) and potassium 5 carbonate (1.40g, '

10. 10 nmol ) _and 2-chl oroacetam de (0.43g, 4.63 mp]) ?idﬁ ? @j ghl S

mi xt ur e TrAMIRG-PyR¥ECkdin-BHl)- %@'Wﬂf?f@ﬁfmfré"%vé’peﬁﬁleéﬂ FIRIEINGSr que i s
treat ed cgkhdkanyi@ker . An insoluble solid is filtered and dried. 0.88g of a
brown solid is obtained, whose 1HNWR is con5| stent wt nal . product .
Yi el d= 66% ‘SrMRIRPTCSDIMARdINARoRéretiiir eyl FePypaial 3149%03’(‘51”9%1"}” ongile t | 2H)

E’REE’A(RA 1 "é@ A29mact Osdd Prephbatidn 88) it Suspdiied iy Sthbsoel (BdInl)oardPdtSssiuair)

5- (Pﬁr@prbﬂnﬁtelﬁ;ﬂop 10.40 mmghred Sghjyrasstmide .43, 453 BNONREE 8dded.- 4 51t hie
no[ 3, 2- GhPxikire G s8%<AHbr 9N EThESsolvenfidi dvap &a(@yéﬁﬂhé%é’ddb is treated with
-yi)-8,9-di hydro-6H pyrano[ 4, 3- thlen xam de

(0. 88g, watgrgA ﬁﬁ'i’ﬁOIUbé%%O'ﬁr'%b'&?rﬁ%*?Bﬂdﬁi‘j @%?fsap‘&'p %@c’l‘ol@'s §f or mat e
(16 ) 1ﬁNﬂﬂF@fs‘&>n§rs¥e‘Pn'tHtﬂﬁ%ﬁr&ﬁ‘ﬁﬁbdﬁ@tn?l@i’dﬂ@é% (0.03g, 0.15 rrmol) i s added.
Thi s mxture is refluxed for 4 Once at roomtenperature, a solid

preC| pi t'HINYR (200 biHZ, EHLORPEBRMADXS op 1.9% (rih)c3b &t 2H) 9566y, 4f) 488 i nal

pro i e il Ly ata subsequent drying. 20 Yield= 69% 'H
t{god %ﬁ%?‘q}ﬁécﬁ?ﬁ%&%%?"@%pp 1295 (m 4F) 2.45 (s, 2H) 3.50 (m 4H)

3 95 (t, 2H 4.80 (s, 2H) 8.15 (s, 1 H 12.65 (bs, 1 H PREPARATION 34 25

8- Chl or g5.5= n1y|)14 di hydr o- 2H

pyr ano[%@'&#‘%@ﬁ' g’ff‘/r. do[3',2':4,5]thieno[3,2-d] pyrimdine

5- ( Pyr r d-{Riirrolidiy41 )1 A-dithM-m*q}w{ﬁhE[ 4.5 ]pyr|do[3' 2':4,5]thieno[3,2-

3 4 SeQBﬁ%@‘gb%(?%%o%ﬁ)S]thl eno[ 3, 2 d] pyri m din-8(9H) -one (0.63g, 1.92

i s suspended in phosphorous oxychloride (8 m)
and 1ehl s m Xt’UAE\II‘!CS’.S-I(WTklhdIGm -§1pB, 99cﬂ]hydrmﬁf-esyraﬁ'dié 3sd}ﬂh\'ﬁmt2 3-blpyBOinesZapor at ed

under vac um u e R unti |
'he pH petBaE Bl o, 31 gl 85e Ly Ria R T B 4 BB B Feg B
chl or of qn mmljl'hled acid ganﬁJen:ﬂJﬁase menohgsitaél(0B3Agh Obﬁlmmpl) ¢ adedoVieis mmtgraem um
sul fate,. ered an evaporated. Q.67 LS id i i_ned,
whose' HNR/IE? I e(é g%s@s &Qﬁ? aanr%pwatteﬁ'lgera(%ur%, g sBlEd &egbﬁ%é. A}te? ?Aa'vﬁing tRe ﬂmtﬁle

in an ice bath, 0.63g of the final product is isolated by filtration and subsequent drying.

20 Yield= 69%.
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.95 (m, 4H) 2.45 (s, 2H) 3.50 (m, 4H) 3.95

(t, 2H) 4.80 (s, 2H) 8.15 (s, 1H) 12.85 (bs, 1H)

PREPARATION 34

25 8-Chloro-5-(pyrrolidin-1-yl)-1,4- dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2':4,5]thieno[3,2-d]pyrimidine

5-(Pyrrolidin-1-yl)-1,4-dihydro-2H-pyrano[4",3":.4' 5'lpyrido[3',2".4,5]thieno[3,2-

dlpyrimidin-8(9H)-one (0.63g, 1.92 mmol, see Preparation 62) is suspended in
phosphorous oxychloride (8 ml) and this mixture is refluxed for 90 minutes. The solvent is

30 evaporated under vacuum. To the residue ice is added and then NaOH 2N dropwise until
the pH becomes basic. This agueous phase is extracted repeatedly with chloroform. The
organic phase is washed with brine, dried over magnesium sulfate, filtered and
evaporated. 0.67g of a brownish solid is obtained, whose "HNMR is consistent with the

proposed final structure. Quantitative yield.



proposed final structure. Quantitative yield. WO 2006/ 058723

PCT/ EP2005/ 012773 42 'H NWR (300 MHz, CHLOROFORM D) 6 ppm 2.00 (m 4H)

2. 65 (m Wwoodk0b8726t, 2H) 4.90 (s, 2H) 8.95 (s, 1 H) PRERARMON73S 5

8- Chl or o- 5- propyl -1, 4- 42

di hydr o- 2H pyrano[ 4", 3":4',5' ]pyrido[3 2':4,5]thieno[ 3,2- d]pyrimdine

5- Propyl-l 4- di hydr o- 2H-pyrano[4 3":4",5 ] yr|d0[3 2' . 4,5]thieno[ 3, 2-d] py
ri mi di n-"FBYNIR) (36RdMKD %@RQFQBW&)ES PPPUR @Bé@eﬂHhi 66KmnBid . 10i(v 8Hp 4199,
ref.nr. Izﬁ)'sgg#lsﬂ_h suspended i n phosphorous oxychloride (1 m) and
this m xture Bf''ixed for 90 minutes. 10 The solvent is evapor at ed under
vacuum To the residue ice is added and then NaOH 2N dropw se until the pH
becones queous phase is extracted repeatedly with chloroform
The or gaﬁ?ébéﬁéﬁbﬁé%v\ashed with brine, dried over magnesium sul fate,

filteb eoB-@rhﬂare\ﬁ}pmmﬂlﬂdﬂ: dﬂlmag?l-bpylany)HW I’ Hipgatiofs’,Rs4,6lthiznof3)2-

Wnose HN%@ h ,3n5| stent with the proposed final structure. Yield =83% 15
"H NWVR ( éf CHLOROFORMD) 8 ppm 1.05 (t, 3H) 1.40 (s, 6H 1.85 (m 2H)
2.80 (t, 2H)5-B’rcﬁ:(yl(lsl diydro-2/-98yrérm[4' 2304 B! 0@idoEs’, 2’4, bthieeER ARMIrioHiB6

| - - . L .
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t hi s m xdropeisesintiethk pkidoecbores $@sini This equeou"érpe\asmlsmatreoned (;ewaah@cﬂﬁmd ulndeL
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chl or of differedramed evaja@méed Bh28Sy df & yeliswied sulid s dbtamlt?i V\Mbﬁeﬂ-nlwaans mag Besi umd
¥ 1 : VBT IS Ca |

whose. TR W AR St e YRt hal Ot ructr e, Vield o To0%
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2.80 30 (t 2
PREPARAT(: éh*)??g&(scﬁlﬁbﬂg%@q ?sHL%)tﬂﬁQ/(& 55& K " LR
di hydr o- 2H pyrano[4",3":4' ,5 Jpyrido[3',2" :4,5]thieno[3,2- d]pyrimdine

PREPARATION 36
5-Butyl-8-chloro-1,4- dihydro-2H-pyrano[4”,3":4',5']pyrido[3',2":4,5]thieno[3,2-
20 d]pyrimidine
5-Butyl-1,4-dihydro-2H-pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-
8(9H)-one (0.10g, 0.29 mmol, purchased at Chemical Diversity, ref.nr.CDI-4576-0163) is
suspended in phosphorous oxychloride (1 ml) and this mixture is refluxed for 90 minutes.
The solvent is evaporated under vacuum. To the residue ice is added and then NaOH 2N
25 dropwise until the pH becomes basic. This aqueous phase is extracted repeatedly with
chloroform. The organic phase is washed with brine, dried over magnesium sulfate,
filtered and evaporated. 0.11g of a yellowish solid is obtained, whose "HNMR is consistent
with the proposed final structure. Yield = 100%.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 0.95 (t, 3H) 1.40 (s, 6H) 1.80 (m, 2H) 2.80
30 (t, 2H) 3.60 (s, 2H) 4.10 (m, 2H) 4.95 (s, 2H) 9.05 (s, 1H)

PREPARATION 37
8-Chloro-5-isobutyl-1,4- dihydro-2H-pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-
d]pyrimidine



WD 2006/ 058723 PCT/ EP2005/ 012773 43

5-1sobutyl -1, 4-di hydr o- 2H pyrano[ 4", 3":4' ,5" ] pyrido[3',2':4,5]thieno[ 3, 2-d]
pyri m di rwo2¢&@idssse (0.10g, 0.29 mmol, purchased at Chegiraeboo®ioyensity,
ref.nr.CDl-4576-0167) is suspended i43 phosphorous oxychloride (2 nm) and
this mxture is refluxed for 90 mnutes. The solvent is evaporated under
vacuum To the resi due ice is added and then NaOH 2N 5 dropw se until the

pH becones basTEOPURA s4-Hidsed -pHaselY " dxT Padddd. 76 Sihieaal3y2- dipyfimidin-
chl or of ogEH)TdHR @@ND9RRASIED ﬂr@ha@a@@ﬁéﬂﬁn&l 'Eme'i’ﬁ by, FHfhPéDWS’fe-B‘P%‘?é' um

sulfate, filtered and evaporated ? a solid 1s obtained ose
THNVR i sSB%H%W@PéhPh%phﬁfoyﬁ@xyCﬂﬁqsﬁééém iirﬁphilh'Ssmmf@ mr@flumdépﬂ%rrw%s 10

PREPARATITER s3Reft IQIevsﬁa}adea inBEr RrclBinC 0k .%s%u@ h%ﬂ%& Qﬁbeéaﬁd fﬁfem\fa'r % 2N

H pyrano[ 3, 4-c] pyri di ne-5- carbonitril resulting
pr epaPat FEPWISY 4Nt the Pt beenmrs hasics T@L?sﬁﬁ’é’ﬁa%lphﬁﬁe ipeMsansed epestedly)witind
di met hyl gRbRfol® - THE orgmiéphssel! |§Wa§ﬁ7ed Wit bARE Aried %3@@115%@5%#1 supfded. 15

The reactjon mxture I's heated at C under nitro pressure vessel

for 16h. fifged %ﬁ@éﬁ@orﬁ?de%%%%éﬁ'l%ﬁ&é%a'%wbﬁﬁ% MRds cersigtentrygttvivei due

IS puri fgmj)oeydf,hg%l&uctgrgqq@aemgphy eluting with a m xture of CH2CI 2: MeCH
9:1. 0.45g of the final conpound is obtained. Yield=29% 1 H NVR (300 MHz,

CHLOROFORMID) 6 ppm 1.30 (s, 6H) 1.60 (m 1 H 2.70 (s, 2H) 3.05 20 (s,

6H) 4060 PREPAHRATIBRERARATI ON 39
1- Am no- 5-di net hyl am no- 8, 8- di net hyl - 8, 9-di hydr o- 6H—pyranl4 3-d]thieno[2,3

- bl pyri ér%'ezhﬂamw&m'-eﬁsappﬁ?&-me&f@dﬁe‘i@:wr@ﬂﬁ yrano[3,4-c]pyridine-5-

8- di met hyhgygm@ié- er capt o- 3, 3- di net hyl - 3, 4-di hydro 1 H

pyrano[ 3, 4-c] pyri di ne-5-carbonitrile (O. 451g 71 nmmol , see Preparation 38)
in et hanol %%eﬂ‘)ducb@ﬁﬁﬁﬂﬁlﬁp@aﬁ%aﬂ@%o 83y 5.90nroehris| uspentied in

2-chl OrOéﬁ@ham@m()%né%ﬂnetﬂayi&%xr{é%'dm 86 dé%ﬂﬂ%ﬂ in Qn61h§3 6%%!{) ALYyt ure

is then refluxed under nltroa en Ie room tenperature
over fiPght Ne TeREtIeR My¥HEe ip eale @5@%WW@BWQ€Q@UEM%§HTWWS%| forsTéddbe 30 to

the resi Sbl@ent-f@@v%ﬂﬁt@é!%n@é}%éuurﬁ a%&ttﬁ@@sﬁﬂn%\“é%e% bOrifdy %@ﬁr m The

organi ¢ phase is washed wat er and brin dried over filtered
and evapBhREiedrari %‘H@!QSW'W @r@sgremf GHheLMePH ! . 10.4Ra ofdefinal cdmaoend

obt ai nedjs gHisiBegnaLgR2dR performthe next synthetic step. The 1HNMR is
consistent wth the final product. Quantitative yield. 1H NWVR (300 MHz,
mmeWRKB%MFE ZHILORORPRMD 0Dpigrs ,1.38H}s, BH)106Q ém, i) 2.20 7€) 2H) 3.05

20 (s, 6H) 4.60 (s, 2H)

PREPARATION 39
1-Amino-5-dimethylamino-8,8-dimethyl-8,9-dihydro-6 H-pyrano[4,3-d]thieno[2,3-
b]pyridine-2-carboxamide.
25 To a suspension of 8-dimethylamino-6-mercapto-3,3-dimethyl-3,4-dihydro-1H-
pyrano[3,4-cjpyridine-5-carbonitrile (0.45g, 1.71 mmol, see Preparation 38) in ethanol (25
ml), potasium carbonate (0.57g, 4.10mmol) and 2-chloroacetamide (0.18g, 1.88 mmol)
are added, and the reaction mixture is then refluxed under nitrogen for 5h and then left at
room temperature overnight. The solvent is evaporated under vacuum and water is added
30 tothe residue. The aqueous phase is extracted twice with chloroform. The organic phase
is washed with water and brine, dried over MgSO, , filtered and evaporated to dryness.
0.55g of the desired final compound are obtained, pure enough to perform the next
synthetic step. The '"HNMR is consistent with the final product. Quantitative yield.
1TH NMR (300 MHz, CHLOROFORM-D) & ppm 1.40 (s, 6H) 2.90 (s, 6H) 3.10 (s, 2H) 4.70
35 (s, 2H) 5.25 (s, 2H) 6.35 (s, 2H)



35 (s, 2H) 5.25 (s, 2H) 6.35 (s, 2H WO 2006/ 058723 PCT/ EP2005/ 012773 44
PREPARATI ON 40  5- Di net hyl am no- 2, 2- di met hyl - 1, 4- di hydr o- 2H

pyrano[ 4"w8"wéb/0s872Bpyri do[ 3', 2' : 4, 5] t hi eno[ 3, 2- capyri ni eicmPesisi1zme.

1- Ami no- 5- di met hyl ami no- 8, 8- di et hyl -8, 9- di hydr o- 6H pyrano[ 4, 3-d] t hi eno[ 2, 3
- 5 b] pyridine-2-carboxam de (0.55g, 1.71 mml, see Preparation 39) is
supended in eth I orthoformate (15 m) and p- toI uensul fonic acid

hydr at e((ﬁ’%f‘ Pﬂf’t@ml) is added. This mxture is heated under reflux

for 4h. 1 I d to reach room tenperature and
left in -agnt&mithglahﬂﬁs ZQBm%mgﬁﬁgdlﬁr%% érpeﬂce:l pitated formed is f| | tered and

washed wPYFRRNRIAVE" 4t Ptpyrides'e’: 4&(]?"?1!?[3# dleyymidio-8{ak)-anel its ' H- NVR i s
consi stent wi tmm% 5- éﬂqéﬁ%rﬁiﬁg BCSJHMWF 8.9 H?ﬁ&&gﬁyragw%%&o 25y

OROFORM D) 6 40
gH Iéo s Oghoymlmflf garpgxanmdqud clse Preparation 39) is supended in ethyl

8- Cnl orooﬁhéhoFfﬁéﬂéXHQPﬂlﬁéhdzp ?dllﬂén@ﬁﬁ‘ ¢z éid‘ﬂ\g?'ﬂgt%é'gﬁ%?d%m ) s added, This

4" 3":. 4 | en yri mdi
oY oduct BB AEAERAIRD ok o4 gh Thendhamieadion snisutpe atiessd ek s

oxychl or t&hepdraturd andist n'i'@ﬁ‘ic%doéﬂ’i’fdr%JJ H?Surfso’f'h%grecgﬂstgg)f&ﬁ?e Qi Cg%gaor OuS

oxychloride i s evaporated under vacuum and ue redi sso et ween
chi or of otRehewiihgthy! ether ddesdvingiibmeiphs 0M4paomits THNNR irccarsispimd sidthitise

extraote qcC =og9r m and the organic phases are washed with
NaO-lagN dﬁ)ﬂf@é’f&%&@nﬂ%@ gr?%ed over magnesium sul fate, filtered and the

sol vent &MRLBLY MHx, %@QHOF@RM@) & pprotit 4 (sehl) BAi(s6H) IH#FNCHE4.80

consi ste e npound. Yiel d=97% 1H NMR (300 MHz,

CHLOROF Mp?%%% rr? éFls'dﬁg‘gl—l) 3.05 (s, 6H 3.50 (s, 2H) 4.80 25 (s, 2H
o (Bonzy mmﬁPRE@quARATIO\I o di hyl - 3, 4- di hyd 1 H ano[ 3, 4
8- (Benzy 6- mer capt o- 3, 3-di net hy I hydr o- pyr -
c] éyrl di Eﬁ% car bonlm'?rgl e 30 The product resulting from preparation 4

(5. 34§, §§fsgrmﬁm-metlwlmmezma@hmemymmmurc( -2B8-m ) and benzyl met hyl ani ne

(16.5 m ,ylprP2s ”m])pghﬁozéggeﬂﬂtﬁmﬁ lfaccqﬂgn@gﬂ}xture is heated for 48h at

90C under n|t ogen | 'Sur’e” vess %nt is evaporated and the
residue is pagb@ﬂnalmfwghofaarépaammm o draiphnod 8 suspen@ddiini ng

phosphorous oxychloride (7 ml) and heated to reflux for 3h. The excess of phosphorous

oxychloride is evaporated under vacuum and the residue redissolved between chloroform
20 and a cooled solution of 2N NaOH. The aqueous phase is extracted twice with chloroform

and the organic phases are washed with NaOH 2N, water and brine, dried over

magnesium sulfate, filtered and the solvent evaporated. 0.45g of an oil is obtained, which

'H-RMN is consistent with the desired compound. Yield=97%.

1H NMR (300 MHz, CHLOROFORM-D) § ppm 1.40 (s, 6H) 3.05 (s, 6H) 3.50 (s, 2H) 4.80
25 (s,2H) 9.0 (s, 1H)

PREPARATION 42
8-(Benzylmethylamino)-6-mercapto-3,3-dimethyl-3,4-dihydro-1 H-pyrano[3,4-
c]pyridin-5-carbonitrile
30 The product resulting from preparation 4 (5.38g, 21.32 mmol) is suspended in
ethanol (20 ml) and benzylmethylamine (16.5 ml, 127.92 mmol) is added. The reaction
mixture is heated for 48h at 90°C under nitrogen in a pressure vessel. The solvent is
evaporated and the residue is passed through a flash chromatography column, eluting
first with dichloromethane and then with the mixture CH,Cly:MeOH 98:2. 3.18g of the final
35 compound are obtained.
Yield= 44%.



first with dichloronethane and then with the m xture CH2Cl 2: MeCH 98: 2.
3.18g of the final 35 conpound are obtained. Yield= 44% WD 2006/ 058723
PCT/ EP20050Qa&706872345 LRVS: m z 340 (M+1)+ PREPARATI ONP&3/EP2005/012773

1- Ami no- 5- benzyl net hyl am no- 8, 8=di neusy|

-8, 9-di hydr o- 6H pyrano[ 4, 3-d]thieno[2,3- 5 b] pyridin-2-carboxam de To a
suspensi on of 8-(benzyl net hyl am no) - 6- ner capt o- 3, 3-di net hyl -3, 4-di hydro- 1
H- pyr anolBM8: o940 (Mn1)5-carbonitrile (3.18g, 9.37 mol, see Preparation
42) in ethanol (95 m), potasium carbonate (2.59g, 18.74 mol) and

2-chl oroacetam de (0.96g, 10.31 mmol) are added, and the reaction m xture
i s then PREPARATIOMet3ni ght under nitrogen. The 10 solvent is evapor at ed

under va

Wi ch | ST nE R ek ARffe sluidfy/i 388 At Gobpyrtna B SEIRIRBIZR, | |
tﬂe anab]_pymdpoﬁmarwaamldeextractl on of the aqueous phase wth ethyl ether,
the organic i i rgﬁgja

sul fate, filt h%s‘f@'\?/ﬁ@b%é&n BEM cuum'r&é 1% g% meﬁyl&% t fl |n;|m
corrpoundﬂdmrar&{ﬁ A{om/ndint&scarbbmw (351805 9&ameinst, eae Pmualnattohe’er)rro?ibsmi

( ts,“““ ) &5 iastadih Shtopl 5oy 7 i G Zlnirf e 968, 11, - %)

7 40 (M mitd)) ?EEEAMTar@\ﬂhéAe&zﬂon mixture is then refluxed overnight under nitrogen. The

y r a éé]%entis leoga %Yétgg QH%%%%J‘;Q? I%ﬁ% gd%ﬁg]the reSIdug A sg ecb - one
1- Am no 5Feloep||tzmlsnwhihy hs filtered off and washed with Et,O. It weighs 1.55¢g and by 1HRMN is
8,

b1 pyr; o TeariEodhibathcgafegaiobuts BRgte e BB Petler. thg ormaniz, Lo nge
Bn78t hyl Fhmetib&faghe@tnﬂh @\&Eezrrdn)i beinel, Qiedalvee meghésium cubiate dilleyett ance (0. 159,

rb om mﬁgpﬁﬁ? u(ra\ fgzugtin ?ﬁ% ﬁo\’é ﬁf ’fhg flﬁggttoﬁﬂooﬁﬂg%?e {sﬁlate%lx lté 9. Fﬂ\lfj:N Once at
fil t?ﬁegcoﬂélMed\twqth ’aﬂem:lnmed strmtapoV@lc_bd?BWer vacuum and the resi due IS
Gi chl o or U 700 PEn G586 BB BiieHled & ol B e Ak Adhe: 3RO, 1

0. 579 no(g 2HYB.40@s dB9) 6.2 oS, ARV 40qmpeHnNd are isol ated. G obal yiel d= 60%

30 'H NWR (200 MHz, CDCI3) b ppm 1.4 (s, 6H 2.90 (s, 3H) 3.50 (s, 2H) 4.50

(s, 2H) 4.85 (s, 2H) 7.40 (m 5H) 8.15 (s, 1 H 12.5 (bs, 1 H)
PREPARATION 44

20 2,2-Dimethyl-5-benzylmethylamino-1,4-dihydro-2H-
pyrano[4”,3”:4’,5°]pyrido[3’,2’:4,5]thieno[3,2-d]pyrimidin-8(9H)-one
1-Amino-5-benzylmethylamino-8,8-dimethyl-8,9-dihydro-6H-pyrano[4,3-d]thieno[2,3-
blpyridin-2-carboxamide (2.93g, 7.39 mmol, see Preparation 43) is supended in ethyl
orthoformate (65 ml) and p-toluensulfonic acid hydrate (0.15g, 0.79 mmol) is added. This

25 mixture is heated under reflux for 4h. Once at room temperature, 1.24g of the final
compound precipitates, which is filtered. The liquid phase is evaporated under vacuum
and the residue is purified by flash chromatography, eluting first with
dichloromethane/methanol 98:2 and then with dichloromethane/methanol 9:1. 0.57g more
of the desired final compound are isolated. Global yield= 60%.

30 "H NMR (200 MHz, CDCls) 5 ppm 1.4 (s, 6H) 2.90 (s, 3H) 3.50 (s, 2H) 4.50 (s, 2H) 4.85 (s,
2H) 7.40 (m, 5H) 8.15 (s, 1H) 12.5 (bs, 1H)

PREPARATION 45
N-Benzyl-8-chloro-N,2,2-trimethyl-1,4-dihydro-2H-
35 pirano[4”,3":4’,5']pyrido[3’,2":4,5]thieno[3,2-d]pyrimidine-5-amine



PREPARATI ON 45 N-Benzyl -8-chloro-N, 2,2-trimethyl -1, 4-di hydro-2H 35
pirano[4",3":4" ,5 Jpyrido[3',2":4,5]thieno[ 3, 2-d] pyri m di ne-5-am ne WD
2006/ 058AR8 26MsT0s8R3005/ 012773 46 The final product of preper@sioory7#4 (1.81
g, 4.45 mmol) is suspended in phospherous oxychloride (23.3 m) and heated
at 100C for 3h. Once at room tenperature, it is poured over NaCOH 8N i ce.
Thie mxture i.s extracted with ethyl acetate, washed with water and bri ne,

dried over sotin%ifna@reductol Ireparaitihhlddted Bonvehts susperged Wt ed. By
gri ndi ngpﬁdé@hb@%b@;t?cl'\%r’id% |Slz'z@,?},(hql) andhedte@ht 1 O®CIbPSh. GrRIERAVESar e obt ai ned

as a brownish solid. The' HNMR i S consistent with the desired final product.
Yi el d= 5iggPeratifanirs powed Rrer, Naktebyice Thigmixture is extmgiedawith etbyl apgjatg, 55 (s,

2H) 4. 60wé§1ed2\hﬂh Wafd? ahd brm@'ﬂ)rlea of&r ddtiun® Khiie, Qllt@l%d é]ndhi'%e $OVEREPARATI ON 46
N5- Benzyl - N5 trlrreth 2rmr hal i n- 4- 4-di hydr o- 2H

pyr and| 4eva§or eged Y Pindi 'lﬂ)tf"'g regpduewitf) hpe hog Oﬁﬂ“@]ftﬁ‘ﬂ P%@W@rgﬂﬁiaﬁ}ﬁdne

N-Benzyl asga (F)Pdvﬂf éh Ebl% 2hé “HNM'RW koﬂslé}eﬁﬂ \Mihdﬂh@ d%th‘ed final product Yleld 53%.
pi rano[ 4" t hi eno[ %g ri mdi ne-5-ani ne (0.25g,

0.59 rmolH Né/l?e(zoﬂd\/"gz ecaa@ 5@?1’“456 (81 §H)5@§rﬁ§rﬁi'@d3 S ZhaAS0 (81885 tnd

(2- mor phaly ﬂﬁé'(r%' sthylp@mupe (0.38g, 2.95 mml) is added. The mixture is
refl uxed 48h and then allowed to cool to roomtenperature. The solvent is

evapor at ed under reduced pressure and the residue is purified by flash
chrogpt opraphyr e |ONi4eg first with dichloronethane and then with

di chl or onpt Eane/ net hanol 99:1 and finally 98:2. 200 of the final product
have beelN -Benz@dVat.edrimethylihNR-marphelinidylethyln tdibydroc@iti red fi nal

d 629k 1.4 6
555 (m PHEEPLS S B IR RS 2 Aol 2 W&%@%%mz 375 (m 6
H) 4.45 (s 2N+§en¢y8830bl§ro PSIH)Z-Bmaeﬂmthrdlhy 2AH-(m 5 H 8.7 (s, 1 H 25
- Benzyl RS 54 SRR 2R BT G260 08 gy oo
pyraid[ 4F’re'$¥aratr0n545]) WLISQ@@CM inethangl {1 Rindhajd(2mdinhplin- mythtwlﬁnﬂnej(th?oﬁgwa

ot ai ned%.@%%ol} I<LLBdRe taeﬂaé L IR WIRALRLY £ Eﬁ&megalaw 2R JQB%“ dine-3-

yi met hyl )an ne e experi nent rocedur e escr
Pr epar at fesengurez@he ISIONR/N i STAPAAES u@ﬁmaz@mam@su& ppintile esidie i6 2. 90

( 35 (m gﬂ.g‘ﬁ&dg}ﬁ;?%h%hl%fﬁ%grg&%y &,(Tgngd‘figtag/ rgdlg@gpomdéﬂ%?ﬂe(&d t%EP: Wﬁh50 ( t, 1 H
dichloromethane/methanol 99:1 and finally 98:2. 200 mg of the finai product have been
20 isolated. Its 'THNMR is consistent with the desired final compound, Yield= 65%.
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6 H) 2.55 (m, 4 H) 2.7 (t, J=6.6 Hz, 2
H)2.9(s,3H)3.6(s,2H)3.75 (m, 6 H) 4.45 (s, 2 H) 4.85 (s, 2H) 5.6 (t, 1 H) 7.4 (m, 5 H)
8.7 (s, 1H)

- 25 PREPARATION 47
N°-Benzyl-N°,2,2-trimethyl-N°-(pyridin-3-yimethyl)-1,4-dihydro-2H-
pyranof4”,3":4',5'Tpyrido[3',2":4,5}thieno[3,2-d]pyrimidin-5,8-diamina

Obtained (72%) from the title compound of Preparation 45 and (pyridine-3-
yimethyl)amine following the experimental procedure described in Preparation 46.
30 'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6 H) 2.90 (s, 3H) 3.60 (s, 2H) 4.45
(s, 2H) 4.85 (é, 2H) 4.90 (d, 2H) 5.50 (t, 1H) 7.35 (m, 6H) 7.75 (d, 1H) 8.55 (m, 1H) 8.65
(m, 1H) 8.75 (s, 1H)

PREPARATION 48



(m 1 H 8.75 (s, 1 H PREPARATI ON 48 WD 2006/ 058723 PCT/ EP2005/ 012773 47
1-[3-({5-[ Benzyl (nmet hyl )am no] -2, 2-di net hyl -1, 4-di hyd ro-2H

pyr ano[ 4"w&"20eb/05872Bpyri do[ 3", 2' : 4, 5]t hi eno[ 3, 2-d] pyri m ecmAaP2005/012773

yl }am no) propyl ] pyrrolidin-2-one Obta&ined (55% fromthe title conpound of
Preparation 45 and 1-(3 5 am nopropyl)pyrrolidin-2-one follow ng the
experinental procedure described in Preparation 46. 'H NVR (300 IVHz,

CHL OROFCRI3-(Ip-[Beppyl{methyl)amite]y2,2-dd@ethyl-12A-lihgddo-2Hy 2H) 2.50 (t, 2H) 2.90

(s, 3H) vl . | .4 45 (s, 2H) 4.85 (s, 2H

6. 45 (t ,S’&réﬂyf“?‘z%o*')ﬁ#y@ﬁ&f%?7%%@"?% Skl o 1o

N5- Benzyyl}awbim)propyilpptrolidinn®on@- nor phol i n- 4-yl et hyl ) - N8- (pyri di n- 3-yl net hy
1)-1, 4- , 0 . ) Dy

di hydr o- 2H py?gtr?bqeg'(?g'@ I{p?%thf B’ﬁ}? 2 of%l‘m,dZQf:Pf%ﬂrﬂ?neAﬁSo %d 5-(:(3:1] pyri mdin-5, 8-d
i am n& Chnmopexpy()aeglidine>mme fadlowingltee expesiantal pfodedaeadestiikad in5 and

(2- m)rph'gllei ?Fa‘h’onl‘% yl et hyl)-pyridin-3-yl met hyl am ne foll ow ng the

experi ment a procedure described in Preparation 46. 'H NVR (300 MHz,
CHLOROFCRIWBR @0pivitrl,. GHIGROGHEIRNZDS S ppm 1.4k, 6H)759( (g, 2H)2. R(r X2 H)(Z50 GH)

3.70 (m I-%n .9 t, D, , 415 2%{ q(_‘)ss .20 (s,
2y 7 S0P he0ir s 4550 61 98 Vb P a a8 B Apa AR B 1,
8. 75 (s, 1H) Hx0 (RO5MB.20Q6/10H8723 PCT/ EP2005/ 012773 48 EXAMPLES EXAMPLES
1-54 ﬁ The conpounds of exanples 1 to 54, showing activity as inhibitors of
phosB odi esterase 4, have been obtained fromlibraries of conmpounds which
are commpREPARATI@Nad abl e from the foll owi ng conpani es: Specs 10
Del ftechgapk 3% N28 28 rittd i Nt (2-morpholin-d-ylethyl)-N*-(pyridin-3-yimethyl)-1,4-
dihydro-2H-pyrano[4",3":4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-5,8-diamine
Obtained (42%) from the title compound of Preparation 45 and (2-morpholin-4-
15  ylethyl)-pyridin-3-ylmethylamine following the experimental procedure described in
Preparation 46.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6H) 2.55 (m, 4H) 2.75 (t, 2H) 2.90
(s, 3H) 3.70 (m, 4H) 3.90 (t, 2H) 4.45 (s, 2H) 4.75 (s, 2H) 4.85 (s, 2H) 5.20 (s, 2H) 7.30
(m, 5H) 7.65 (d, 1H) 7.75 (d, 1H) 8.50 (m, 1H) 8.60 (bs, 1H) 8.75 (s, 1H).

20
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for each conpound the library fromwhisch it has been obtained, the

ref erence nunber of the compound within the |ibrary and the | UPAC nanme of
the conmpound: Exenple Library Reference Conpound 1 SPECS AL-281/40711520
2, 2- Di metdXAMBLE®r phol i n- 4-yl - N-(2- phenetyl et hyl ) -1, 4-di hydr o- 2H '
pyrano[4",3": 4" ,5 Jpyrido[3',2 :4,5]thieno[3 ,2-d]pyrimdin-8-amnmne 2
SPECS AL-281/40711521 2, 2- Di met hyl - 5- nor phol i n-4-yl - N- (4-

met hyl pi F¥AMPIHES ¥4 - 1, 4- di hydr 0- 2H WD 2006/ 058723 PCT/ EP2005/ 012773 49
pyrano[4",3": 4" ,5 ]pyrido[3',2" :4,5]thieno[3 , 2-d] pyri mid i n-8-a mi
n e 3 SPECS AL-281/40711524 2, 2-Di net hyl - 5-nor phol i n-4-yl - N- ( 2-

di et hyd arfireronMiauNds of expmpigs d-to 154, phavwing pativitgasdnhibitors of pherphgdiesterase
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The table below indicates for each compound the library from which it has been obtained,

the reference number of the compound within the library and the IUPAC name of the
compound:

Exemple Library Reference Compound

1 SPECS AL-281/40711520 | 2,2-Dimethyl-5-morpholin-4-y|-N-(2-
phenetylethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
2 SPECS AL-281/40711521 | 2,2-Dimethyl-5-morpholin-4-y[-N-(4-
methylpiperidin-1-yl)-1,4-dihydro-2H-




, 2-d] pyri mdin-8-amne 5 SPECS AL-281/47011529 _

2, 2-Di et hyl - 5-mor phol i n-4-yl -N-(2- tetrahydrofuryl nethyl)-1, 4-di hydro-2 H
pyr ano[ 4"w"206b/05872Bpyri do[ 3',2' : 4, 5]thieno[3 , 2-d]pyr ipairdirpec8oeamrne 6
SPECS AL-281/47011530 2, 2- Di net hyl - 5-4%or phol i n-4-yl - N- but ylI -

1, 4-di hydro-2H pyrano[4",3":4',5 Jpyrido[3',2 :4,5]thieno[3
,2-d]lpyrinidin-8-amne 7 SPECS AlL-281/40711533

2, 2- D net hy'I' 5._ mor phol i n-4-lyl ) IN?(S- di et hyl apPwapolgpygl:}- ﬂpﬂﬂdﬁ[ﬁﬁd#@]tﬁiblno[s
Pk e, <2ty 2eafy 3 2o ror 2] AP RLA b1 °T B° °

di hydro- 3H pyrano[SPECI": 4' , 5' AlpBi/de] B1522° Z,Mmtfegﬂra_s{rﬁorphtlzlifrdﬁ]hpyNJr(m di n¢
cycl phoxyl - Ja- di hydro- 20 pyfanof 4", 5+: 4, s Ry AR AR B itk 5

, 2-d] pyri mdijn-8-ani ne 10 | NTERBI OSCREEN STOCEyrage[37,348,5 pyrido[3',2":4,5]thieno[3
s ahol a3 1a 9 Lporidal . oo 51t o enor 3 > SPHAGR R 6. ami ne 1

| NTERBI OSCREEEN. STOGREGS 3704_2 ZAQIQ\?/?QWZZSS DBﬁFlplhtdthyh—sC#ﬂgibthB(S f-(y)/lir;?b?l.%yl NéO
Ip;ﬁ;a.nvllh&/d;im nb) \1 2 QI h;dro- gI—I— pyrano[ 4", 3 %%ﬁ%?%% (th ro 2'2_1
5']pyrido[3',2' :4,5]thieno[3 |, 2-d]pyrim di nannb[NTERBIWZSIG{ﬂIﬁbnoB
S-37052 2, 2- Di nmet hyl - 5- nor phol i n-4-yl - N- pent yl 5 d]pyrlmlgm- -ammeZH_

5 SPECS AL-281/47011529 | 2,2-Dimethyl-5-morpholin-4-yl-N-(2-
tetrahydrofurylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

6 SPECS AL-281/47011530 | 2,2-Dimethyl-5-morpholin-4-yl-N-butyl-
1,4-dihydro-2H-
pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

7 SPECS AL-281/40711533 | 2,2-Dimethyi-5-morpholin-4-yl-N-(3-
diethylaminopropyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

8 INTERBIOSCREEN | STOCK1S-21298 | 2,2-Dimethyl-5,8-dimorpholin-4-yl-1,4-
dihydro-2H-
pyrano[4",3":4' 5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidine

9 INTERBIOSCREEN | STOCK1S-30189 | 2,2-Dimethyl-5-morpholin-4-yl-N-
cyclohexyl-1,4-dihydro-2H-
pyrano[4",3":4' 5" pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

10 INTERBIOSCREEN | STOCK1S-37343 | 2,2-Dimethyl-5-morpholin-4-yI-N,N-
diethyl-1,4-dihydro-2H-
pyrano[4",3":4",5pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

11 INTERBIOSCREEN | STOCK1S-37042 | 2,2-Dimethyl-5-morpholin-4-yl-8-(2-




pyrano[ 4", 3":

4' 5" ] pyrido[ 3,2

:4,5]thieno[3
NTERBI OSCREEN STOCK1 S-37479 2, 2-Di net hyl
pyr ano[ 4"w@"eb/058728pyri do[ 3",

-5-nor phol i n- 4-yl
2':4,5]thieno[3 2-d]pyri nipedirer8ecamives 14

, 2-d] pyri mdin-8-amne 13 |
-1, 4- dihydro-2H

| NTERBI OSCREEN STOCKI  S-37493 2, 2- Di n#t hyl - 5- nor phol i n-4-yi -N-al | yl -
1, 4-di hydro-2H pyrano[ 4", 3":4',5"]pyrido[3',2":4,5]thieno[3
, 2-d] pyrimdin-8-amne 15 | NTERBI GSCREEN STOCKI S- 38197
2, 2-Di et hyI 5-propyl - N- (3- hydroxypropyl) - 1, $henytydirazizd)1,4-dihydro-2H- 16
pyrano[4" "4, 5 ] pyrido[3',2 :4,5]thieno[3 2-d] pyri n%/ i n- 8- am
NTERBI OSCREEN STOCK1 S-57008 2, 2- Di et hyl - 5- rr8§’ﬁ@ﬂ8ﬂ"’| g, ﬁyﬂﬁ‘ﬁ%i“%ﬁh'enoh
hydr oxypr opyl )- 1, 4-di hydr o- 2H{ pyrano[ 4", 3": 4' 2 d]pyr|m|d|ne
5]p Id rI\I A 74 Lo anl 2 ") nl'lnuv-i_w-irli“ A 17 NTERBI OSCRE
STOCK 557293 ”5?5%@%?@5@5- b5 DCRISS0R2 32 7a BTy THOrphal-y-K-pentyl
4-yl ethyl)-1,{4-di hydro-2H pynano[ 4", 3":4', 51]4yhydtel2Bl-, 2' : 4, 5]t hi eno[ 3
, 2-d] pyrim di n- 8-am ne 18 | NTERBI OSCREEN ST( 240_2, .
2- Di et hyl - 5-[phenyl - 4-yI -N-(2{ di net hyl ani noef H@?P?@‘ k ﬂcﬁ_’ HHQiS g Slthieno[3
pyramo[ 4", 3":|4", 5']pyrido[3' 2" :4,5]thi eno[ 8 ,2- d]ﬁbynﬁihwf 8ntha- 8- am ne 19
| NTERB} mmu—EN C‘TN‘/IO S. 7830312 ')O%' T'gt h‘;y! mor-nhol i nr A \] I\L(pyrl din-
2-yi 11, B di HydY LEBRIOSTREENT A7 STOCK TS HAze T At Bimeghyl%-mbrhpliy s T.4-
, 2-d] pyri m di|n- 8-am ne WO 2006/ 058723 PCT/ EP?Q%A,@JQ—T?S 51 20 |
NTERBI OSCREEN STOCKI S-91007 2, 2- Di et hyl - |, - 4, 2- .
mor phol i n-4-y{l et hyl ) - 1, 4- di hydr o- 2H Bianelat B4 s oyhdaid 2 4,5]thieno[3
) ,2-d]pyrimidin-8-amine
14 INTERBIOSCREEN | STOCK1S-37493 | 2,2-Dimethyl-5-morpholin-4-yl-N-allyl-
1,4-dihydro-2H-
pyrano[4",3":.4',5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
15 INTERBIOSCREEN | STOCK1S-38197 | 2,2-Dimethyl-5-propyl-N-(3-
hydroxypropyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5" pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
16 INTERBIOSCREEN | STOCK1S-57008 | 2,2-Dimethyl-5-morpholin-4-yl-N-(3-
hydroxypropyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
17 INTERBIOSCREEN | STOCK1S-57293 | 2,2-Dimethyl-5-butyl-4-yl-N~(2-morpholin-
4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
18 INTERBIOSCREEN | STOCK1S-61240 | 2,2-Dimethyl-5-phenyl-4-yl-N-(2-
dimethylaminoethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
19 INTERBIOSCREEN | STOCK1S-78393 | 2,2-Dimethyl-5-morpholin-4-yl-N-(pyridin-
2-yl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine




pyrano[ 4",

3":4",

5']pyrido[3

phenyl pr owgl2pessersphol i n- 4-yl

pyrano[ 4", 3":

| NTERBI OSCREEN STOCK2S- 09502 2, 2- Di net hyl

4|

, 2

, 5" ] pyrido[ 3,2

nor pholin-4-ylethyl)-1, 4-di hydr o- 2H

:4, 5]thieno[3
| NTERBI OSCREEN STOCK2S- 07331 2, 2- Di net hyl

, 2-d] pyri m din-8-am ne 21

-N-(1-nethyl -

-1, 4- di hydro-2H PCT/EP2005/012773
- 4,5]tf1ieno[3 , 2-d] pyri mdi n-8-am ne 22
-5-1sobutyl -4-yl-N-(2-

pyr aho[ 430 3" :[4INBERBWISCREEBN, 2' STOSKIBHHOOY 3| 2,22Did] gty iSemndipho-ami-Ne(223
or phol £ e 4oyl ethyl ) 1, 4- i hydr o- 21+ pyr anof j R Gjr- 46l A 4 dinyaro 21
5']pyrido[3',2' : 4,5]thieno[3 |,2-d]pyrinidini8yanbidé 3245 NTEREY CSERERRNO(3
et S B e e e bR
| NTERBI C8SCREE N_IMI'RKEESGBEE& 2 STDQPI@SF@M%S nﬁr%aﬁhihatllrwlzt\llrﬂ mHth?rzyl
Ty Yo 28 By ol e L XAyt Bl 1
2,2-Di rre:[' hy.l.TS._ pylrrol i di n- 1I-yI”-.8- nor phol i n- 4dipydib-2Hdi hydr o- 2H-
R%Il'rEamIO[OlSlCREEI\ S’T?JCL%r Isagg%g > 2l£[1)i’ ﬂet Elyfn g[ 33 P?/'?af‘ Py 4‘% ﬁg’ﬁﬁgb 4,5]thienol3
nor p Slr |An g;yl et hyI 2\ 1Lﬂf di hyc r 9- 2|;I1- e ,2- d]pyrlmldln -8-amine o
RIYI'IrEa 3| OSEREEN ﬁ%@%%gggr\l %O%&(FQSQE o mof p%Dwén{Hﬂ 5-1'[525'%{\(!&4( 'nl'lﬁf'
yl met hyl -1, 4-|di hydr o- 2H WO 2006/ 058723 PCT/ EPMﬁM@I]h%FVIGthyI) -1,4-dihydro-2H-
pyrano[4",3":4',5pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
23 INTERBIOSCREEN | STOCK2S-16966 | 2,2-Dimethyl-5-furan-2-yl-N-(2-
morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
24 INTERBIOSCREEN STOCK2S-69776 | 2,2-Dimethyl-5-pyrrolidin-1-yl-N-benzyl-
1,4-dihydro-2H-
pyrano[4",3":4',5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
25 INTERBIOSCREEN | STOCK2S-75256 | 2,2-Dimethyl-5-morpholin-4-yl-N-benzyl-
N-methyl-1,4-dihydro-2H-
pyrano[4",3":4',5'|pyrido[3',2":4,5}thieno[3
,2-d]pyrimidin-8-amine
26 INTERBIOSCREEN STOCK2S-92629 | 2,2-Dimethyl-5-pyrrolidin-1-yl-8-
morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4',5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidine
27 INTERBIOSCREEN STOCK2S-94368 | 2,2-Dimethyl-5-pyrrolidin-1-yl-N-(2-
morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3".4',5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
28 INTERBIOSCREEN STOCK2S-16294 | 2,2-Dimethyl-5-morpholin-4-yl-N-furan-2-
ylmethyl-1,4-dihydro-2H-




52 pyrano[ 4",

2, 2- Di net hy!

pyra

r 4" ?" .

3":4",5" ]pyrido[3',2" :4,5]thie
29 | NTERBI OSCREEN STOCK2S-94784 2, 2- Di net hyl
phenet yl -Wo4oatidsgdso- 2H pyrano[ 4", 3": 4", 5']
,2-d] pyrim di n-8-ami ne 30 | NTERBI OSCREEN STOCK3S- 07116

4' 5']1pyrido[3

-5-pyrrolidin-1 yI -N- (13- di net

:4,5]thieno[3

no[3 ,2-d]pyrimdin-8-am ne
-5-pyrrolidin-1 -yl-
pyrido[ 3', 2'pcdEPhbosioervof 3

hyl am nopropyl ) -1, 4-di hydr o- 2H
2-d]lpyrimdi n-8-am ne 31 |

NTERBI OSCREEN STOCK3S- 1 1445 2, 2-Di net hyl - 5- [b}byrracb[ﬂdBﬁﬂﬂpymdde 2":4,5]thieno[3

i sopentyl -1, 4-di hydro-2H pyrano[4",3":4", 5] 4, 5]thieno[3
,2-8 v)rll m diln- 8- anine 32 | NTERBI OSCREEN STJ&@EW@%@@S afhiné
2, 2- D me2%hy| - NINTERBIGREREEN pheSYOEKBEA4785- pRr2-bimethyi-51pyyrohidindi~yi-N-

di hydro-2H pyrano[4",3":4',5
i n-8-amne 33 |
2, 2- Dbi et hyl
pyrano[ 4", 3":

| NT]

RBI OSCR|

-/5- mor phol i n- 4-yl ;

4', 5" ]pyrido[ 3]
FtEN STOCK3S-21213

] pyrido[3',2

N-(2- hydroxye
, 2':4, 5]thi e
2, 2-Di net hyl -

X Lang 2:d] pyri mid
NrERBI CSCREEN 2Y0CK35. 21027 PenebitMbiRyaro-Z

1 hwbhe[ﬂw” BediBbyriidof3' & pithien]t-
'8(#29%“ m di n- 8-am ne 3

t et r ahy diCof ur
5" ] pyrido[ 3
STOCK3S- 27124
pyrano[ 4", 3":
NTERBI OSCREEN

3-vyl

2" 24, 5] thieno[3

alNTERBIOSCRIE Ny

2, 2-Di met hyl
4' 5" ] pyrido[ 3",
| STOCK4S- 70521 2

jr%TQGIKS{Ser?anﬁ[

P' . 4,5]thieno[3
2-di net hyl -

, 2-d] pyri m dint
-5-pyrrolidin-1 -y

42 233|mfb”thyl 5- pyrrolldm -1-yl -N-(3-

B Sobel S Bl

pyrancih§'4 181dyritoRs’ @i BRhidAo[B

) mD,rZQé]&l/rﬁn[nlldm é’amll\lke( pyridin-

thyl)-1,4-di hydro-2H _

31 INTERBIOSCREEN | STOCK3S-11445 2,2-Dimethyl-5-pyrrolidin-1-yl-N-
isopentyl-1,4-dihyd ro-2H-
pyrano[4",3":4',5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

32 INTERBIOSCREEN | STOCK3S-12659 | 2,2-Dimethyl-N-(1-methyl-3-
phenylpropyl)-5-pyrrolidin-1-yl-1,4-
dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

33 INTERBIOSCREEN | STOCK3S-21027 2,2-Dimethyl-5-morpholin-4-yl-N-(2-
hydroxyethyl)-N-benzyl-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

34 INTERBIOSCREEN STOCK38-21213 | 2,2-Dimethyl-5-pyrrolidin-1-yI-N-
tetrahydrofuran-2-yl-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

35 INTERBIOSCREEN | STOCK3S-27128 2,2-Dimethyl-5-pyrrolidin-1-yl-N-pentyl-
1,4-dihydro-2H-
pyrano[4",3":4',5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

36 INTERBIOSCREEN STOCK4S-70521

2,2-dimethyl-5-morpholin-4-yl-N-(pyridin-
3-yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine




pyrano[ 4", 3": 4

, 5" ] pyrido[ 3,2

:4,5]thieno[3

, 2-d] pyri m di n-8-am ne WO

2006/ 058723 PCT/ EP2005/ 012773 53 37 | NTERBOOSCREEN STOCK4S- 70441

2, 2- di metwpl2o&soser2phol i n- 4-vyi
pyrano[ 4", 3": 4

-N-(pyridin-
, 5" ] pyrido[3,2":
PHARMVEKS PHAR061682 2, 2-di net hyI

4, 5] t33i eno[ 3

2-yl met hyl ) - 1 péTdirbyod o272+

, 2-d] pyri m di n-8-am ne 38

N- (2- nor phol i n-4-yl ethyl) - 5-

pr opyt—1 4-di hydro oLy pyranof 4’ 3":-4' 5' 1pyrido[3', 2':4,5]thieno[3
"2-d] pyrdmi di|nTSTERBIRSGREENTERBI OB KABEG44T PR 2STimelmk5-morpholin-4-yl-N-(pyridin-
o phol i ﬁi{ei Bty )1 Aol hydr o 24 _;2)yrano[ p# YR Ay o s 2
14, BJth ienfo[3 ,2-d]pyrim 3i n- 8-am ne 40 | PYEEFAI, GB@F@ENIC@%%S};Z?EW[S
FZ)S‘/rZ:aldl nit hgﬁl N ( Ey{ ler .ndir gl " t hyI L 1’5hl E%LF(’)% Izdgam'é'ﬂ-ér‘naﬁl% 8yam ne 41
| NTERB c%CREE_N STOMRMESR 07" b 2%%%9%9?2 N- 9y?rdlmeﬂﬂyEN;(IZmrhE!d)lm-déylethyl) 5
R T A M e
| NTERBI OSCREEN STOCK4S- 38280 p- ( 2- 'I':ur y'I' ) - 2 2t ﬂyrﬁ@?[ﬁ" B N—R]p)mdogi ?;‘i&g]rtlfg[er;o[?’
S T Al 8 L O 7 sl
5- (2L Furdl ) - N t&TEW@%W) B TOCKIRELRY - 12:4tHi- aymtbyl;a-mrpho|in-4-y|-N-(2-
pyr ano[ 4", 3" , 9" ] pyrido[3',R":4,5]thi en?[ 3 ﬁﬂ\%] rﬁ,{%rﬂle%ﬂ 8%@8 nEH
| NTERBI OSCREE_N STOCK4S— 53895 2, 2- Di et hyl di n-
yl met hyl ) - 1, 4- di hydr o- 2H yrano[4" 3" 4' 5]pyrldo[3',2'.4,5]th|eno[
,2-d]pyrimidin-8-amine
40 INTERBIOSCREEN | STOCK4S-74178 2,2-dimethyl-N-(pyridin-3-yImethyl)-5-
pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano[4",3":4',5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
41 INTERBIOSCREEN | STOCK4S-52807 2,2-dimethyl-N-(pyridin-2-ylimethyl)-5-
pyrrolidin-1-yl-1,4-dihydro-2H-
pyranoj4",3":4' 5'lpyrido'[3',2":4,5]thieno|
3,2-d]pyrimidin-8-amine
42 INTERBIOSCREEN | STOCK4S-38280 5-(2-Furyl)-2,2-dimethyl-N-(pyridin-3-
yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
43 INTERBIOSCREEN | STOCK4S-54754 5-(2-Furyl)-N-(2-furylmethyl)-2,2-
dimethyl-1,4-dihydro-2H-
pyrano[4",3":4',5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
44 INTERBIOSCREEN | STOCK4S-53895 2,2-Dimethyl-5-methyl-N-(pyridin-3-
yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'|pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
45 INTERBIOSCREEN | STOCK4S-63321 2,2-Diemthyl-5-isobutyl-N-(2-
furylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[3',2":4,5]thieno[3




pyrano[4",3": 4" 5 Jpyrido[3',2" :4,5]thieno[3 ,2-d]pyrimdin-8-am ne 45 |
NTERBI OSCREEN STOCK4S- 63321 2, 2-Di ent hyl -5-i sobutyl - N-( 2-

f uryl net hyb)eds/obsdshydr o- 2H pyrano[ 4", 3": 4", 5" ] pyri do[ Bcrar2ébs/opdhi eno[ 3
WD 2006/ 058723 PCT/ EP2005/ 012773 54 52-d] pyrim din-8-am ne 46

| NTERBI OSCREEN STOCK4S- 70642 2, 2-Di net hyl -5-isopropyl -N-(pyridin-2-
ylmethyl)-1, 4-di hydro-2H pyrano[4",3":4', 5'1pyrido[3',2':4 5]thieno[3

, 2-d]{pyri m dijn- 8-am ne 47 | NTﬁ'RBI OSCREEN STOCkSipy8adin-8-amine

2,2-Dinethyl -15-i sopropyl - N-(2-] furyl rretJ’le)- 4-di hydro-2H pyrano [4"
3":4'l, 54§ pyr|i ASTERBIQSCREES] t|h STERKAS3? 642 cl]Zp%rDimfbvlﬁ—?soarﬁpwé\l -fgyridin-2-

| NTERBI OSCREEN STOCK4S-81176 2, 2- Di et hyl - ggpétgnézll Aj\%&ﬁﬁy _n- 3-

yl metlhyl ) - 1, 4- di hydr o- 2H pyrdno[ 4" 3" 4", 5 t hi eno[ 3

, 2-d]|pyri ni dijn- 8-ami ne 49 | NTERBI OSCREEN ST | 854", 5']pyrido[3',2":4, 5]thieno[3
f)yrzag)lorzlhglzénegh%llovrl\ll- ((:Ig%/gl d|2n£21 S%ILE;%'[) ﬂdﬁ: ﬂflng%f/rﬁi:é%anil n- 8- am ne 50

| NTERBI CSCREEN ISTEBRIGSGREED 2, STOGRATYB27S- | rrﬂr%}myfthylzﬁrybpmpyla\l ~(2-

5] byri o[ 3 't 4 8 Ui enol 3 | 2 dl pyr | m di ndyeit rouies Pt ey
STOCHAS- 46232| N-[ 2- (3, 4- Di et Hoxyphenyl ) et hyl jpy@ri4”, 3""4f 5pyridol3',2':4,5]thieno(3
g'l ]HS; ??/LIOFanerhZI 511 ﬁi- gln;)[l’34- fjlzf]é?;ro\?;i anHEii h E?Ia?ﬁyﬁm"@'}e%\rﬁlﬁﬁm OSCREEN
STOCK4S- 88127 SNTERBIOSCREEN - |diSTEIGKAS-88 {76y r| i20R-BirRethyl-5-isopropy!-N-(pyridin-3-
ylmethyl)-1,4-dihydro-2H-

pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

49 INTERBIOSCREEN | STOCK4S-81410 | 2,2-Dimethyl-5-methyl-N-(pyridin-2-
yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5'lpyrido[3',2".4,5]thieno[3
,2-d]pyrimidin-8-amine

50 INTERBIOSCREEN | STOCK4S-82415 | 2,2-Dimethyl-5-morpholin-4-yl-N-(3-
morpholin-4-ylpropyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

51 INTERBIOSCREEN | STOCK4S-46232 | N-{2-(3,4-Dimethoxyphenyl)ethyl]-2,2-
dimethyl-5-morpholin-4-yl-1,4-dihydro-
2H-

pyranof4",3":.4' 5" pyrido[3',2":4,5]thieno[3
,2-d}pyrimidin-8-amine

52 INTERBIOSCREEN | STOCK4S-51127 | 5-(2-Furyl)-2,2-dimethyl-N-(pyridin-2-
yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

53 INTERBIOSCREEN | STOCK4S-39673 | N-[2-(3,4-Dimethoxyphenyl)ethyl]-2,2-
dimethyl-5-isopropyl-1,4-dihydro-2H-
pyrano[4",3".4' 5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine

|_|




yl met hyl ) -1, 4-di hydro-2H pyrano[4",3":4" ,5 |Jpyrido[3',2" :4,5]thieno[3

, 2-d] pyri m di n-8-am ne 53 | NTERBI OSCREEN STOCK4S- 39673

N-[ 2- ( 3, 4wDi20mydzenrygphenyl ) et hyl ] -2, 2- di met hyl - 5-i sopr opyirmEk2eébs@idvysir o- 2H
pyrano[4",3": 4" ,5 Jpyrido[3',2 :4,5]thseno[3 ,2-d]pyrimdin-8-anm ne WO
2006/ 058723 PCT/ EP2005/ 012773 55 54 | NTERBI OSCREEN STOCKAS- 49472
1-[(5-1sopropyl -2, 2-di net hyl - 1, 4-di hydro- 2H pyrano[4", 3":4',

5] pyfrideh3', | ANTERBIDSURERN 3| STOCK#S-0a72li Int-H534EJmepyne]2diaeetyi-2 408ihydro-
EXAVHLE 55 ]
2, 2-0i met hyl - 5- mor phol i n-4-yl -N-(pyri di n-4-yl n%i]‘hyl )-1,4-di hydro-2H 5
pyrano[ 4", 3":4',5" | pyrido[3', 2 :4,5]thieno[ 3, 2oyahio[4i 34 5Np\dida[d, 04, 5]thieno[3
8- Chllor o- 2, 2- di net hyl - 5- nor pho} i n-4-yl -1, 4-di h)éd 0-2H . .

pyrano[ 4", 3": 4,5 | pyrido[3', 2! : 4, 5]t hi eno[ 3, [2* a‘?{]MP‘?'WP@‘HE%'@?JW&E‘”Q'O'
0.26mml, see Preparation 8) 1s suspended I n ethanol and
pyridin-4-ylmethylamne (0.13 m, 1.28 mmol) is added. The m xture is

refl uxed overnight and then allowed to cool at roomtenperature. 10 At +5C
a precipi EXARIPLE $®rmed, which is filtrated and washed with ethanol an

ethyl ether. e dried, |t ights 0.01 nd its.'H NVR is consistent
with the ?ﬁr'?'i"%}ﬁxhg'm?rnhﬂl!.-"'(*\iﬁrbgpﬂyé@wgryﬁ'fa‘ﬁhia4'&5&‘%&1’2*1-s evapor at ed and
t9 gezr egi ggﬁdn;b[fl,l:s'i:gi&ﬂyﬁgotﬂ',aﬁhﬁﬁhf@i@:’,&&![]%idiﬂgkﬁTi&*@B\ﬁ; h CH2Cl 2/ MeCH
:2. 0.049 o es)] red caonpoun r aihed. Yield=34% m p.

238. 0- 239. 7C 1%‘%%@%‘@%“@@2‘?10@%8@&%@?95"%%9‘112!;*2 (s, 6 H 3.20 (m 4 H
3650 (_ S, Byrb%o[a'-',3‘7:4'(51]py14d0i$‘|)2‘:4,§ﬁﬂieﬁ§[3,22d]b9'rirﬂid%% (0940gJ5268MokEee2 H) 7. 33 ‘
(ExANé[E'é re?é’rat%n'@) is suspended i ethanol and p)lrridm-zl-y?nﬁéftﬁylzr%nez(oh% m, ?.%S(n%fnol% &
2, 2- Di met Ryddded Mg mddtiire-idrefilixddt dvarmigReindthan Aot t8)odt gk réorfl itdn garatutdt

pyrang[4",3":4' /5 ]pyrido[3 ,2" :4 5]thienq[3,2-d rim di n-8-am ne

Cht o B0 PETONE # PeA Bl £ IaME0 GG thdraIna e piaeAed Wi 8TaRAl 2 PP n- 1

yl et hyllggogeel ggédi,qvwaghﬁsmem@@w@mtprg B6RHIER IRIRE iR chiBrifiiRNRES 55.

m P Eeéoverebl).%he solvent is evaporated and the residue is purified by flash chromatography
eluting with CH,Cl,/MeOH 28:2. 0.04g of the desired compound are obtained. Yield=34%.

m.p. 238.0-239.7°C

15 "H NMR (300 MHz, DMSO-D6) 5 ppm 1.32 (s, 6 H) 3.20 (m, 4 H) 3.50 (s, 2 H) 3.77 (m, 4
H) 4.71 (s, 2 H) 4.77 (d, J=5.80 Hz, 2 H) 7.33 (d, J=6.10 Hz, 2 H) 8.44 (t, J=6.10 Hz, 1 H)
8.49 (m, 2 H) 8.56 (s, 1 H)

EXAMPLE 56

20 2,2-Dimethyl-5-morpholin-4-yl-N-(2-piperidin-1-ylethyl)-1,4-dihydro-2H-
pyranof4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

Obtained (81%) from the title compound of Preparation 8 and 2-piperidin-1-

ylethylamine following the experimental procedure described in Example 55.
m.p. 163.8-164.4°C

25 'H NMR (300 MHz, DMSO-D8) § ppm 1.26 (m, 8 H) 1.39 (m, 2 H) 1.47 (m, 4 H) 2.41 (m, 4
H) 3.19 (m, 4 H) 3.50 (s, 2 H) 3.63 (m, 2 H) 3.76 (m, 4 H) 4.70 (s, 2 H) 7.68 (t, J=5.95 Hz,
1 H) 8.58 (s, 1 H)

EXAMPLE 57
30 N-(3-Methoxypropyl)-2,2-dimethyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4",5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



25 "H NWR (300 MHz, DVMSO-D6) 5 ppm1.26 (m 8 H 1.39 (m 2 H 1.47 (m 4
H 2.41 (m 4 H 3.19 (m 4 H 3.50 (s, 2 H 3.63(m 2H 3.76 (m 4 H)
4.70 (s, RoHpochseB3(t, J=5.95 Hz, 1 H) 8.58 (s, 1 H ExAwRirE0(5/018503

N- ( 3- Met hoxypr opyl ) - 2, 2- di net hyl - 5- nogéphol i n-4-yl -1, 4-di hydr o- 2H
pyrano[4",3": 4" ,5 Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyri mdin-8-am ne WO

2006/ 058723 PCT/ EP2005/ 012773 56 Obtained (44% fromthe title conmpound of
Preparati on 8 Qisteindd (4% hioony jiveoiiel comipeeintl of Poapianajion Bearsixdper i ment al

Bk,ggeggr ?ﬁﬁgﬁ{pi%r% ide %B%gﬁh%%xger%%‘z%ﬁ@ e%@lle?ges%&oﬁ_‘ %g(p?@ 95 3 5 H)

3.41 (t, dp611®144ZB.72CH) 3.50 (s, 2 H) 3.56 (m 2 H) 3.76 (m 4 H 4.70 (s,

S (o ot VMR G5 Mt BBrse; d@ééﬁpﬁﬂ%é?émn%%hw ?FH 518,074 1 325Gy o- 21

- 10 s H)341 (t, J=6.10 Hz, 2H)350(s 2 H) 3.56 (m, 2 H) 3.76 (m, 4 H) 4.70 (s, 2 H) 7.78 (4,
pyrano[ 4' 2 :4,5]thieno[ 3, 2-d] pyri m di ne-5, 8-di am ne.

8- Chl or o- Jﬁg P %ﬂh%ﬁ%g%ﬂ 2 2-trinethyl-1, 4-di hydro- 2H
pyrano[4",3":4",5 ]| pyri do[3 72 :4,5]thieno[3,2-d] pyri mdi ne-5-amne (0.01g,
0. 24 nmol ms E Preparation 12) is suspended in ethanol (5 m) and
(2-m)rphcﬁ h ethyl)amne (0.16 m, 1.21 nmmol) is added. The m xture
is refl upeR-MethoukygithyIpNR, 2-dwethyl-diaembeplualvl-4-ytettiyi)-1 dedihydrge2k/at ure. The

sol ve |s evanqr.at under... V. rified b
ohr ontl ogiaBHeR P SR TFLe 2 S AR s BTG S s Phing. o
CHzCl 2: I\/EO—| 988 hidkd-N-ymethoxirethylpal 2, 2drirfigthgl-1 Mmamzme obt ai ned. Yi eI d=
34% m p. 7 P, CHLCRCF
2hen (s, Prdgord 4 Bl 4, tenold S HRGE SN (pRE B fnch Segy
|(_65 53521) (F&eé&ra(lbn 1256 slipdrided h ¢haol 2 n(l)’raand2(2l=1l)10rpaolm 4-phethyl) aning. (8116( S, 2
m 8,70 , . MPLE, 59 .
N (5. vt 1Bl DmPDE addi Tod by MY arsimight aneiRy AYOued SR o- 21t
ég py1 @g%gT t?mpératﬁe] ]ﬁlyé sahedndis él/apérﬁ%d hr?mmb&;@n ddpthei residue & furied ibam' ne.
tai ne mthe title, c und ,of Pre ratlo id
et hot i oralogr 4 g s ureT e R A i DM E LB RSB A 4, 5 s,
m p. 164.183g bbtheldesired final product are obtained. Yield= 34%.
m.p. 70.6-72.1°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.42 (s, 6 H) 1.65 (s, 2 H) 2.55 (m, 4 H)
20 2.71 (t, J=6.04 Hz, 2 H) 3.03 (s, 3 H) 3.36 (s, 3 H) 3.49 (t, J=6.18 Hz, 2 H) 3.62 (m, 2 H)
3.74 (m, 6 H) 4.81 (s, 2 H) 5.56 (m, 1 H) 8.70 (s, 1 H)

EXAMPLE 59
N-(2-Methoxyethyl)-N,2,2-trimethyl-N-(pyridin-3-ylmethyl)-1,4-dihydro-2H-
25 pyrano[4",3":4',5']pyrido[3',2':4,5]thieno[3,‘2-d]pyrimidine-5,8-diamine.
Obtained (31%) from the title compound of Preparation 12 and pyridin-3-
ylmethylamine following the experimental procedure described in Example 58.
m.p. 164.3-166.0°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.43 (s, 3 H) 1.61 (s, 3 H) 3.03 (s, 3H) 3.35
30 (s, 3H) 3.50 (t, J=6.04 Hz, 2 H) 3.62 (m, 4H) 4.81 (s, 2 H) 4.93 (d, J=6.04 Hz, 2 H) 5.04 (d,
J=5.49Hz, 1 H)7.30 (m, 1 H) 7.75 (m, 1 H) 8.56 (dd, J=4.81, 1.51 Hz, 1 H) 8.69 (d,
J=1.65Hz, 1 H)8.73 (s, 1 H)

EXAMPLE 60
35 2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-(2-morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"]pyrido[3",2":4,5]thieno[3,2-d]pyrimidin-8-amine.



1H NWMR (300 MHz, CHLOROFORMD) 5 ppm 1.43 (s, 3 H 1.61 (s, 3 H 3.03 (s,
3H) 3.35 30 (s, 3H) 3.50 (t, J=6.04 Hz, 2 H 3.62 (m 4H) 4.81 (s, 2 H
4.93 (d, weosses 2 H 5.04 (d, J=5.49 Hz, 1 H 7.30pCmEprioosip1277¥5 (m |
H 8.56 (dd, J=4.81, 1.51 Hz, 1 H) 8.68D0 (d, J=1.65 Hz, 1 H) 8.73 (s, 1 H

EXAMPLE 60 35
2, 2-Di met hyl - 5- (4- et hyl pi perazi n-1-yi)-N(2-norpholin-4-ylethyl)-1, 4-di hyd
ro-2H pyr ano[ &ChBro-L,2-8injglyyli5edfrdethApipdragin: hyRro-dihgdrdiZsyr i m di n- 8- am ne.

WO 2006/ 0 P . 57.8-chl or.q- 2,
2 ot hyPT S ek RP OB &2 Ale{lp TR §08g, 0.20 mmol,see
pyr ano[ 4" Pi&pardtios’ 1]5msrsudp§rﬁjed2h ethabblt (Binelhafid (2mdipiwlinav giatiey athi@s8@, 13. 20
(2 mor phol SRR S Thg rPHERIR e8GR ety B8 oo s ur e
IS ref5ux’ed1demtune8fﬁhaadlvemte$1emnow\‘edluh@rwohum@gdmlmméﬁlomen?pmrgtegm The

I t ie
chr omat ogt HEGCCLAHIE Rl el O P ARBIEIT PP B1er o BRI BREREO 8T, 1 ca
final pr oainaibtamecéYmézidam%d Yield= 40% mp. 171-171.8C 1H NWR (300 MHz,

CHLOROFORM D 42 6 H) 2.40 (s, 3 H 2.59 9 10 2.72 (t,
505 05 1o )17$1§9?2&(m ElsH) 3 %o (s, (ZSH) Y (m (5mH) e (s, 2 H)(

5.59 (m 1’H]NMF8&OBIZI\AH2'L GAILBROECI-D} s prEKAYRLE 81240 (5, 3 1) 250 (m, 9 H)
érg 5‘ tg% © A5 B RIPE 82115 ¥h s M3 TRTRNOLY DA X! PLORYG) L 4 di hy

pyr ano[ 4" j34.88Hz51 Hpgri1de] BH) 2' : 4, 5] t hi eno[ 3, 2-d] pyri m di n- 8- am ne Obt ai ned
(92% fromthe title conmpound of Preparation 16 and ( 3-norpholino-4-

yl propyl )am ne follow ng the experinmental procedure described in Exanple
60. m p.EQAMBLEBMAC 1H NWVR (300 MHz, CHLOROFORM D) S ppm 1.40 (d, J=13.74

Hz, 6 =4 67 0. Hz, .3 3. 2

4 H) 3.H%30"1’(Z$ "%q!ly' -S5(4,methyIpiperizing Eé) 'az‘émé"’?°gﬁlj)(¥'l°’9i’ﬂ) by qlﬁywrﬂ 4( 78
(s, 22 |1: 5) lﬁyﬁtﬂﬁ[@ 3"%4 H}]p_ﬁ(&bﬁt,t 5 P: 4 8]thieno[3,2- d]pyrlmldln-s-amme g -
N-( 2- Furyl ne -2, 2- - er az - ro-

25 pyr Aol 4+, 300tarest (RS TgB the The Comagutiy & BEaRtaR 5 Fod iRl e

Obt ai ned ylﬁml)émmmfblmmg theexpermpentabrotediie pegotibe® h Exaniilél 602-

ggr yl met hX]IB agrbnéngz 4(g)él ow ng the experinmental procedure descrl bed i n Exanpl e

"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.40 (d, J=13.74 Hz, 6 H) 1.89 (d, J=4.67
20 Hz, 3 H) 2.40 (s, 3 H) 2.64 (m, 7 H) 3.32 (m, 4 H) 3.60 (s, 2 H) 3.76 (d, J=5.22 Hz, 2 H)
3.96 (i, J=4.67 Hz, 4 H) 4.78 (s, 2 H) 8.69 (s, 1 H)

EXAMPLE 62
N-(2-Furylmethyl)-2,2-dimethyl-5-(4-methylpiperazin-1-yl)-1,4-dihydro-2H-
25 pyrano[4",3":4'",5"pyrido[3',2':4,5]thieno[3,2-d]pyrimidin-8-amine
Obtained (57%) from the title compound of Preparation 16 and (2-
furylmethyl)amine following the experimental procedure described in Example 60.
m.p. 166.3-167.5°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.43 (m, 6 H) 2.39 (s, 3 H) 2.62 (d, J=4.40
30 Hz,4H)3.31(m,4H)3.60(s,2H)4.78 (s, 2 H) 4.89 (d, J=5.49 Hz, 2 H) 5.02 (t, J=5.49
Hz, 1H)6.36 (m,2H)7.41 (s, 1H)8.76 (s, 1 H)

EXAMPLE 63
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-(pyridin-4-ylmethyl)-1,4-dihydro-2H-
35 pyranof4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



m p. 166.3-167.5C 1H NWR (300 MHz, CHLOROFORMD) S ppm1.43 (m 6 H 2.39
(s, 3H 2.62 (d, J=4.40 30 Hz, 4 H 3.3 (m 4 H 3.60 (s, 2 H 4.78 (s,
2 H 4.89%0adpock=87249 Hz, 2 H) 5.02 (t, J=5.49 Hz, | H)perd@240810127H) 7. 41
(s, I H 876 (s, I H EXAMPLE 63 58

2, 2- Di net hyl - 5- (4- net hyl pi perazi n-1-yl)-N-(pyridin-4-ylnmethyl)-1, 4-di hydro-
2H 35 pyrano[4",3":4',5 Jpyrido[3',2":4,5]thieno[ 3, 2-d] pyri mdin-8-am ne
WO 2006/ 05872 DiRaIMeER2TB T orh 27 thle mmhdiomécbr(a&ﬂ%w f@rmu(bmdlm#tl e conpound

or oceaur o THECU TSR PP i oRimdn T B OB R BP0 e,
CHLOROFORMPD) 9B 1H9B1C42 (s, 6 H) 2.40 (s, 3 H) 2.63 (s, 4 H 5 3.33 (m 4
Py 7. SR bolbie S cROhomed apemyi (o 1 b sl madetbies

2y|2) D@‘(E‘Ldﬂgsl‘ drlﬁna( A @%W(x' PH zﬂ%Z(s rQIJI) 4. ?g (d, #_611(9 Hz, 2 H) 5.31 (d, J=6.10 Hz, 1 H)
pyrano[4 %Wr(iddt’f[ 58 piz 24HB¥t7ﬁl(%n1o*['23 2-d] pyri ni di n- 8- ani ne Obt ai ned

(47% fromthe t|tIe conpound of Preparation 16 and (pyridin-3-
yl methyl )am ne foll ow ng the experinmental procedure described in Exanple
60. m FEXAMELEEI51. 7C ' H NWR (300 MHz, CHLOROFORMID) b ppm 1.42 (s, 6 H)

2.39 2 4.78
‘e 2(|5_|) 232-|I:9im§tlﬁﬂ d-g—méﬂﬂﬂﬁﬁer:%gﬁ\ H&I{ N’f—é rlcﬁn&ylﬁféﬂr_@) -il- éih?&?}'o(é%l( : H)l 5
7.76 (9, WFBH "ﬁz 4' pIpyrigo352'141thienolg:2-fipyrimigin- %aev“%d J=1.53 Hz, 1 H

8.74 (s, 1 H &wiaMRuE4PR) ﬁme the title compound of Preparatlon 16 and &plylndm- -
2, 2-Di et hyl -5- (4-net hyl p Ferazm- - in-2-y yl)-1, 4-di hydro-

2H pyr anpgthyBamipe, fs"qujw hgapxgerimental rapﬁw(%ﬂé[e%cr@ee]'rp?mrﬁwaﬁﬁ 8- ami ne
bt ai ned f FA%%0 brayntope title conpound of Preparation 16 and (pyridin-2
yl met hyl )am ne foll ow ng the experinental procedure described in Exanple
60. m p. HNER1(320 dHC CHLORORORM-BDO piz 1 4Z¥4. GROFBRADS H JPh(dl Ja4.27s, 6

21, W ghfhetilaiha g Qe s A% wadslf Hoadntls A8l (8 us88d, 4 7°
J=7.93 HzHz, 1 W) 7.29 T, (tH) 7J767(d63=8-24 HE, HH) 8.563d ¢k3.97=Hz,8BHHB.69 I(d,HF1.53
Hz, 1 H) 8.74 (s, 1 H)

EXAMPLE 65

20 2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-(pyridin-2-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

Obtained (74%) from the title compound of Preparation 16 and (pyridin-2-

ylmethyl)amine following the experimental procedure described in Example 60.
m.p. 218.1-219.4°C

25 "M NMR (300 MHz, CHLOROFORM-D) & ppm 1.42 (s, 6 H) 2.41 (s, 3 H) 2.64 (s, 4 H)
3.34 (d, J=3.97 Hz, 4 H) 3.61 (s, 2 H) 4.79 (s, 2 H) 4.97 (d, J=4.27 Hz, 2 H) 6.34 (s, 1 H)
7.26 (m, 1 H) 7.37 (d, J=7.93 Hz, 1 H) 7.71 (, J=7.63 Hz, 1 H) 8.63 (d, /=4.88 Hz, 1 H)
8.75 (s, 1 H)

30 EXAMPLE 66
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-(2-pyridin-2-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"|pyrido[3',2":.4,5]thieno[3,2-d]pyrimidin-8-amine

Obtained (60%) from the title compound of Preparation 16 and (2-pyridin-2-
ylethyl)amine following the experimental procedure described in Example 60.
35 m.p. 226.7-229.0°C



8.75 (s, 1 H 30 EXAMPLE 66

2, 2-Di met hyl - 5- (4- net hyl pi perazin-1-yl)-N(2-pyridin-2-ylethyl)-1, 4-di hydro
-2H pyr ano[24d6/i38724' , 5' 1 pyri do[ 3', 2' : 4, 5]t hi eno[ 3, 2- d] pycirmErdicsH827as ne

ot ai ned (60% fromthe title conpoun® of Preparation 16 and (2-pyridin-2-
yl ethyl )am ne foll ow ng the experinental procedure described in Exanple 60.
35 mp. 226.7-229. 0C WD 2006/ 058723 PCT/ EP2005/ 012773 59 'H NWMR (300 MHz,
CHL OROFORYINRIR @360 L, éﬁLbF%o#brlz&A-%)- dprhiSt.33(nh)e 1K) £41 (43 14) T4 irﬁ;igl)(m 2
H 3.33(m 4 H 3.60 (s, 2 H 4.06 (m 2 H 4.78 (s, 2 6.41 (t, J=5.22
Hz, 1 HB.18.(r0 ) 3.831p, # H38.q0n(s, 2 HMP-08. (8B 2(Hy 4.18 (9 28N) 141 &, J=b.2) HB EXAMPLE

67 N-[3-

H- | mi dazg—ﬁYiz-oyW’pzr%)pZ/F]A'-(?,’ %-Hai8h§twyl1-@-%zj r<rsét1hl->|/)l pi perazin-l-yl)-1,4-di hydro
- 2Hpyrano[4",3":4" ,5 ]pyrido[3',2":4,5]thieno[ 3, 2-d] pyri m di n-8-am ne

ot ai dEF@AWL gemthe title conpound of Preparation 16 and [(1

H i m dazol - )propyl]amne follow ng the exRer i ment al procedure

descri be@l-[3n(1g:'@wﬂﬁéo'&)yl)PWV&%?-QE’G@W!ZQ-‘K‘}'JP@t Wpingrazip ooy litiA-dihydro-

CHL OROFORM: - imidfilsaming ' 2.62 (m 4
H 3. 32?&&“&?%@6%“ £§,p ggdﬂ% ’%‘?%%1"?%?"59 é%%@r"éf,dﬂgsﬁﬁ"ﬂ.élz_ (t, J=6.87 H, -
2 H 4.78 (sOhraippd £3596) fram the tile cempgupd of Rrejgpration 16 @sd [ H-nidazeb1(s, | H)

8. 71 , . . . .

2. 2o el B e e ST R (PRI -y ety i
peri di0 nnyp. 226.6-227.4°

1]-1, 4- dj - v 4 B v 4ol 3k, Ry i _d] pyrinid
iyn]- 8-am ngwl%g?mg%ab rc?)l?rrt1>|§I'QI'eD)tSqS %Iﬁe 1(':0 08#(2] 204]6 @’?&3)2% gsn%l %d

[ 1- (t et r 2BAUMOfAHRB323my 4 1360 ()ép.’li Bl@Bi?@iE()t‘(],- 4=6/59 231 nE) ﬂ.ctlzl(?\gh@.%u—tgzgzzzll-g VR
experi nment €, r . - .

(380 wq%f%d%g% qg‘%p‘#@ h%'?(?ﬁq & f&‘%%@%s(hﬁ} §~7ﬂ|)](3121. éb (d, J=26.37
Hz, 8H) 2.80 (s, 4 H) 3.10 (s, 2 H 3.46 (m 4 H) 3.56 (m 3 H 3.76 (m 1

H) 3.185210 g 4.77 (s, 2 H 8.68 (s, 1 H 25 EXAMPLE 69 2, 2-Di net hyl
-N-(2- I n-= §3y|ethy|)-5-pi peridi n-1-yl-1,4-d i hydro-2H
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-[1-(tetrahydrofuran-3-ylmethyl)piperidin-4-

yl]-1,4-dihydro-2H-pyrano[4",3":4',5"|pyrido[3',2":4,5]thieno[3,2-d] pyrimidin-8-amine
Obtained (47%) from the title compound of Preparation 16 and [1-(tetrahydrofuran-
3-yImethyl)piperidin-4-ylJamine following the experimental procedure described in
20 Example 60.
m.p. 170-170.9°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.42 (m, 6 H) 2.07 (m, 8 H) 2.48 (d,
J=26.37 Hz, 8H) 2.80 (s, 4 H) 3.10 (s, 2 H) 3.46 (m, 4 H) 3.56 (m, 3 H) 3.76 (m, 1 H) 3.88
(m, 2 H) 4.77 (s, 2 H) 8.68 (s, 1 H)
25
EXAMPLE 69
2,2-Dimethyl-N-(2-morpholin-4-ylethyl)-5-piperidin-1-yl-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":.4,5]thieno[3,2-d]pyrimidin-8-amine
8-Chloro-2,2-dimethyl-5-(piperidin-1-yl)-1,4-dihydro-2H-
30 pyrano[4",3":4',5'pyrido[3',2".4,5]thieno[3,2-d]pyrimidine (0.07g, 0.18 mmol, see
Preparation 20) is suspended in ethanol (5 ml) and (2-morpholino-4-ylethyl)amine (0.12
ml, 0.90 mmol) is added. The mixture is refluxed for 24h and then allowed to cool to room
temperature. The solvent is evaporated under vacuum and the residue is purified by
chromatography, eluting first with CH,Cl,:MeOH 99:1 and then with CH,Cl,:MeOH 98:2.
35 69 mg of the desired final product are obtained. Yield= 79%.



pyrano[4",3": 4" ,5 Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyri m di n-8-am ne

8- Chl oro-2, 2-di net hyl -5-(piperidin-1 -yl)-1,4-di hydro-2H 30

pyr ano[ 4"w"20eb/05872Bpyri do[ 3', 2' : 4, 5]t hi eno[ 3, 2-d] pyri m ecmaEpe@s075y73 0. 18
mol , see Preparation 20) is suspend®d in ethanol (5 m) and
(2-norpholino-4-ylethyl)amne (0.12 m, 0.90 mmol) is added. The m xture
is refluxed for 24h and then allowed to cool to room tenperature. The
sol vent i§ peygpor@gecunder vacuum and the residue | s purl f| ed by

chronatoqraph\é eluting first with CH2Cl 2; MeOH 99:
CH2Cl 2: Ve BHNIR: (300 B2 kP RPFORM-Bi 8ippEY! - &Ple-érOc}dﬂ?eﬁ 'é)r%ﬁ%ﬁf‘a? Red.55

Yield= 79 P R 1,Q32 H NMR
Y560 Mt M ABZR ﬁ@%ﬁz ﬂg%@f’(ﬁh% 375% @%@ 7éﬁ6m Jéﬁgz?zé@ 25% Ho
(m 4H)525825(1tH)8JE@(904HHZ 2 3.19 (m 4 359(s 1 H 3.74 (m 6 H)
4.79 (s, 2 H 5.58 (s, 1 H 870(5 1 H 5EXANPLE7O

2, 2-Di et hyl - 5- pi peri di n-1-yl -N-(pyri di n- 3-yl net hyl ) - 1, 4-di hydr o- 2H

pyr ano[ 4"EXAMBLESQ] pyri do[ 3',2': 4,5]thieno[3,2-d] pyrimdin-8-am ne Obtained

(569 fr i ‘ 3- 10
o SR eSS N FROREE a0 dllbyuaad ne- 3 10
69. LRVRyrane[4181:4 §ijpyrdelRARM. Hltifieno[3,2-d]pyrimidin-8-amine

2,2-Di hyl -
R R W i b o 1
8- Cnl 60 o- ﬂmewl)mtmb”‘m'(‘@m@mdmnnml ynope@radgsmb&dm Bxample 69.

pyrano[ 4" P 4 7254(% %ﬂﬁ-’-go[?’ , 2" 14,5]thieno[3,2-d] pyrimdine (0.08g, 0.21
nmol , see repara n is suspended in ethanol (5 m) and

(pyr| di ne-4-ylmethyl)amne (0.11 m, 1.07 mmol) is added. The m xture is
refl uxed lf—:?,&M% and then allowed to cool at room 20 tenperature. The
solvent 1S evaporat ed under vacuum and the residue is purified by

chr omat 092 2mlmethylm{mldln{ﬂeylnmthw -GHyOlctidind- yMehdedrp -ZHRCl 2: MeOH 99: 1.

" P (Bt S BeREBR g £ RRb R Bahy Bl S3kihe T P 107 0%
H 25 3 64 (ng- thlde -242-0Pnetimyl-54 pyolBlint 0-y(-d,4- ddﬂ@d@ﬂZI‘Hz I H 7.29 (m 2 H
8.57 (m gyrgpmo[g",gzzl',(sﬁpyddo[?:‘,2':4,5]thieno[3,2-d]pyrimidine (0.08g, 0.21 mmol, see
Preparation 24) is suspended in ethanol (5 mi) and (pyridine-4-yimethyl)amine (0.11 mli,
1.07 mmol) is added. The mixture is refluxed for 24 h and then allowed to cool at room
20 temperature. The solvent is evaporated under vacuum and the residue is purified by
chromatography, eluting first with CH,Cl, and then with CH.Cl,:MeOH 99:1. 0.05 g of the
desired product are obtained. Yiedi=52%.
m.p. 228.3-229.4°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.42 (s, 6 H) 1.98 (m, 4 H) 3.50 (m, 2 H)
25 3.64(m,4H)4.92 (m,4H)5.10 (d, J=6.10 Hz, 1 H) 7.29 (m, 2 H) 8.57 (m, 2 H) 8.67 (s, 1
H)

EXAMPLE 72
2,2-Dimethyl-5-propyl-N-(pyridin-3-ylmethyl)-1,4-dihydro-2H-
30 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
8-Chloro-5-propyi-1,4- dihydro-2H-pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3, 2~
dlpyrimidine (0.04g, 0.13 mmol, see Preparation 35) is suspended in ethanol (5 mi) and
pyridin-3yimethylamine (0.07 ml, 0.63 mmol) is added. The mixture is heated at 85°C for
24h and then cooled to room temperature. The solvent is evaporated under vacuum and
35 the residue is purified by flash chromatography, eluting with CH,Cl,:MeOH 99:1. 33 mg of
the desired final product are obtained. Yield= 62%.
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30 pyrano[4",3":4'",5 ]pyrido[3',2":4,5]thieno[3, 2-d] pyrimdin-8-am ne

8- Chl or o-weopvesk723, 4- PCT/EP2005/012773

di hydr o- 2H pyrano[4",3":4' ,5 | pyrido[a' , 2 :4,5]thieno[3,2- d]pyrimdine
(0.04g, 0.13 mmol, see Preparation 35) is suspended in ethanol (5 nm) and
pyridin-3yl methylamne (0.07 m, 0.63 mml) is added. The m xture is heated
at 85C f on.p. 28:9-2h8.7fGen cool ed to roomtenperature. The solvent is

cvapor oL o RSOy BB OBE SBuflie S0 S LB DY L2
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20 EXAMPLE 74
5-Isobutyl-2,2-dimethyl-N-(pyridin-3-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4",56"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

5-1sobutyl-8-chloro-1,4- dihydro-2H-pyrano[4",3":4',5'|pyrido[3',2":4,5]thieno[3,2-

dpyrimidine (0.05g, 0.14 mmol, see Preparation 37) is suspended in ethanol (5 ml) and

25  pyridin-3-yimethylamine (0.072 ml, 0.70 mmol) is added. The rﬁixture is-heated at 85°C for
24h and then cooled to room temperature. The solvent is evaporated under vacuum and
the residue is purified by flash chromatography, eluting with CH.Cl,:MeOH 99:1. 35 mg of
the desired final product are obtained. Yield= 57%.
m.p. 244.3-245.2°C

30 'H NMR (300 MHz, CHLOROFORM-D) d ppm 1.0 (d, J=6.6 Hz, 6 H) 1.4 (d, J=17.9 Hz, 6
H)2.3 (m, 1H)26(d, J=7.1 Hz, 2H) 3.7 (s, 2H) 4.9 (d, J=3.3 Hz, 4 H) 5.2 (t, J/=5.8 Hz, 1
H) 7.3 (m, 1H) 7.8 (dd, J=7.7,1.6 Hz, 1 H) 8.6 (m, 1 H) 8.7 (s, 1 H) 8.8 (s, 1 H)

EXAMPLE 75
35 5-Morpholin-4-yl-N-(2-morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



d] pyri mdine (0.05g, 0.14 mmvl, see Preparation 37) is suspended in ethanol
(5 mM) and 25 pyridin-3-ylnmethylamne (0.072 m, 0.70 nmol) is added. The
m xt ure iwoheatwssr2at 85C for 24h and then cool ed to roowcrarp@saizme. The
solvent is evaporated under vacuumamt the residue is purified by flash
chromat ography, eluting with CH2Cl 2: MeOH 99: 1. 35 ng of the desired final
product are obtained. Yield= 57% m p. 244.3-245.2C 30 '"H NMR (300 MHz,
CHLORCFORM D)  d8-finrd-50(n{atiphalingl-@)-Hz: dibyéfo-2H-4 (d, J=17.9 Hz, 6 H) 2.3 (m

1H 2.6 (d A , 3 ik : = 5.2 (t,
J=5 & 1 el 3 2 SfayifofS gk suldhorse Playligelo digtoaifmgb £ P 1 Ly
(s, 1 H) FPBegar@iion 30)Hp suspPeANBY B §tBardd (5 ml) and (2-morpholin-4-ylethyl)amine (0.09 mli,
5- Mor phol4 s 4- vl - i n-4- - A -
oyt anol 40 (OIS pGE IR f i Giebivtinlord affy I ol g oo0l o o
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(0. 05q, éﬁﬁ%ﬁ%@hg’eeeﬁmlgﬁ@g]a?ﬂg |l6‘>{g§6—§98{§' %é%%éﬁtﬂ%ﬁﬂ%c%gﬁ)gh@?’sﬂ% %;d;]eand
(2- nor phofield=43%4.et hyl Jamine (0.09 m, 0.69 mml) is added. The mixture is
refl uxed ovqu%gﬂgéasge then allowed to cool to room5 tenperature. The

)or

sol vent i"S-Pev €d and the residue is purified by flash chromatography,
el uting WHtNMMVEH30D MHA: GHETISANOL-M4) 8gppot 2.6R4t, UFGI8Y HzoAph 3P (ns 4 HoB.gd6ed.

Ie6. P rart 3B a0 Fetid ol dR I e MR O DY 6 B0 %0 by
4.79 (m 2 H 8.52 (s, 1 H EXAMPLE 76

5- Mor pholé)gqﬁlp&- pentyl -1, 4-di hydro- 2H
pyrano[ 473" 475" pyrido[ 3", 2" : 4, 5] t hi eno[ 3, 2-d] pyri mi di n- 8-am ne 15
Obt ai ned §-BWwipholar-hephiNapgentykel dxdibydnoe2id-al procedure described in Exanple 75

orer vl ATy BTBAR:CS: Rl il Bhg o . () R (300
3.16 (i 4 H) Gbtahert?0%) fdjloBing 3he expebintdntal pORedure dessrilgsl iMExampld) 731, 65 (m
2 H 7 82us§nsg n-%ent'&?amﬁné %S{e%d o} (%o?p%o%’-\@eﬁﬂy?)?amine.
'H NMR (300 MHz, DMSO-D8) § ppm 0.87 (t, J =6.71 Hz, 3 H) 1.29 (m, 4 H) 1.61 (m, 2 H)
3.16 (m, 4 H) 3.51 (m, 3 H) 3.75 (m, 5 H) 4.03 (t, J=5.95 Hz, 2 H) 4.65 (m, 2 H) 7.82 (s, 1
H) 8.55 (s, 1 H)
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EXAMPLE 77
N-(2-Morpholin-4-ylethyl)-5-pyrrolidin-1-yi-1,4-dihydro-2H-
pyrano[4",3":4',5"|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
8-Chloro-5-(pyrrolidin-1-yl)-1,4- dihydro-2H-
25 pyrano[4",3":4',5"pyrido[3',2":4,5}thieno[3,2-d]pyrimidine (0.15g, 0.43 mmol, see
Preparation 34) is suspended in ethanol (10 ml) and (2-morpholin-4-ylethyl)amine (0.28
ml, 2.16 mmol) is added. The mixture is refluxed overnight and then allowed to cool to
room temperature. The solvent is evaporated and the residue is redissolved with
dichloromethane. This organic phase is washed with NaOH 1N and brine, dried over
30 magnesium sulfate, filtrated and evaporated. The resulting material is purified by flash
chromatography, eluting with dichloromethane, CH,Cl;:MeOH 99.5:0.5 and finally
CH,Cl,:MeOH 98:2. 0.12g of the final compound are isolated. Yield= 63%.
m.p. 188.6-191.0°C
'"H NMR (300 MHz, DMSO-D6) & ppm 1.88 (m, 4 H) 2.44 (m, 4 H) 2.55 (m, 2 H) 3.56 (m,
35 12 H)3.97 (t, J=5.80 Hz, 2 H) 4.79 (s, 2 H) 7.48 (t, J=5.49 Hz, 1 H) 8.50 (s, 1 H)



N (2- Mor phol i n-4-ylethyl)-5-pyrrolidin-1-yl-1, 4-di hydro-2H

pyrano[4",3":4" ,5 ] pyrido[3',2":4,5]thieno[ 3, 2-d] pyri m di n-8-am ne

8- Chl or o-wo(pywosei2zdi n- 1-yl ) -1, 4- di hydro-2H 25 PCT/EP2005/012773
pyrano[4",3": 4" ,5 ]pyrido[3',2":4,5]tdsi eno[ 3, 2=d] pyri mi dine (0.15g, 0.43
mmol, see Preparation 34) is suspended in ethanol (10 nm) and
(2-morpholin-4-ylethyl)amne (0.28 m, 2.16 mmol) is added. The m xture is
refl uxed EXamMPLBMB and then allowed to cool to roomtenperature. The

sol vent is_ev r at e e.r s redissolved with dichl oronethane.
Thi s o_rgrﬁ'rgngﬁ' SRyt ‘ﬁBlePQB' 4“&3’%&! 1 N and brine, dried over 30
mgn]?;l grpgsm}lclb[at',e" :4 Bl pyridafd’, 24cb]thiepalB:2- élpyriﬁﬁdlm&aluilmé ng material is
purified by a

CH2Cl 2: MeCH 9@@36“3@?@%&%’&ng AL g ggajﬁ%ﬁggib%gqéﬁ?ﬁgeﬁﬁnm
conpouhd wsing n-pehtgiaadne iMeiebd of @3forpnofin-4388tHyHEedin@C ' H NVR (300 MHz,

DVSO- D6) 5p 4 H 2.44 (m 4 H 2.55 2 H 3.56 35 12
3.97 (t, ?g%%ﬁ%é&l 4.79 (s, 2 H 7!_048 (t, 52]5.49H)Hz, 1 H§m8.50 (s, T)

4 o 2|oog|/rw&7@69 RETZ, Wﬁﬁ@ﬁﬂgswfﬁﬁww, 38i) 1.31 (m, 4 H) 1.60 (m, 2 H)
entyl -5-pyrr -1-yl - - -
Soranol i i £ b 85 iy 8 00 B PR K4 27 45,2 H) 763 /53 8 HRe 8Dt i ned

(879 fold.amg)g Hyhe experinmental procedure described in Exanple 77 5 using
n- peM@/I am ne instead of (2-norpholin-4-yl-ethyl)-amne. mp. 151.4-153.6C
1H NW (300 MHz, DMSO-D6) 6 ppm 0.87 (t, J=6.71 Hz, 3 H 1.31 (m 4 H) 1.60

(m 2H)E>2LAWLErn94H) 3.49 (m 8 H) 3.96 (t, J=5.80 Hz, 2 H) 4.77 (s, 2
7.53 H 10 EXAMPLE 79

N- Benzy| @Bﬁynzvbg .Parrﬁ"ﬂ r\;ﬁfﬂ% %nz}ﬁ% %'Jf-z

%ga/;‘ol[4|I?ﬁan6[4"?r']'143,\5']b¢@<ﬂ5f3,,2‘ilﬂtl’ﬁbhbléi@ﬂipd?f%'d]'ﬁ&@md' n-8-am ”3 O‘iga' ned
0 (0] oW n e ex nt a roceaur escr.l pe

usi ng benzyl anﬁgHté"rleﬁs(?ggSj EIE pwipg t ?’fm&'m%ﬁ‘ 8} P{Reedyng %C@?ﬁ%@g

254. 21@54159% M&.ﬁ@&@tewa (DMBESHI- 4@14@m)3anaae(m 4 H) 3.49 (m 2 H

3.55 (m 4 =5.95 Hz, 2 .74 (d, J=5.80 Hz, 2 H) 4.79 2
H 7.31 (P 51102@4193’% J=5.80 Hz, T) ( K s

"H NMR (300 MHz, DMSO-D8) & ppm 1.89 (m, 4 H) 3.49 (m, 2 H) 3.55 (m, 4 H) 3.97 (i,
J=5.95 Hz, 2 H) 4.74 (d, J=5.80 Hz, 2 H) 4.79 (s, 2 H) 7.31 (m, 5 H) 8.15 (1, J=5.80 Hz, 1
H) 8.49 (s, 1 H)
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EXAMPLE 80
2-Ethyl-2-methyl-5-morpholin-4-yl-N-(pyridin-3-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

8-Chloro-2-ethyl-2-methyl-5-morpholin-4-yl-1,4-dihydro-2H-

25 pyrano[4",3":4',5'pyrido[3',2"4,5]thieno[3,2-d]pyrimidine (0.10g, 0.:25.mmol, see
Preparation 25) is suspended in ethanol (5 ml) and pyridin-3-ylmethylamine (0.13 g, 1.23
mmol) is added. The mixture is refluxed for 24h and then cooled to room temperature. At
+5°C a precipitate is formed, which is filirated and washed with ethanol an ethyl ether.
Once dried, it weights 0.090g and its "M NMR is consistent with the final product. Yield=

30 76%.

m.p. 240.2-241.6°C

"H NMR (300 MHz, DMSO-D6) & ppm 0.92 (t, J=7.32 Hz, 3 H) 1.25 (s, 3H) 1.61 (m, 2 H)

3.17 (m, 4 H) 3.34 (s, 2H) 3.47 (m, 2 H) 3.75 (m, 2 H) 4.65 (m, 2 H) 4.77 (d, J=5.80 Hz, 2

H) 7.35 (dd, J=7.63, 4.58 Hz, 1 H) 7.77 (d, J=7.63 Hz, 1 H) 8.39 (m, 1 H) 8.46 (d, J=3.66
35 Hz, 1H)8.60(m,2H)



H 8.49 (s, 1 H 20 EXAMPLE 80

2- Et hyl - 2- net hyl - 5- nor phol i n-4-yl -N- (pyridi n-3-yl net hyl) -1, 4-di hydr o- 2H

pyr ano[ 4"wd"2eb/0s872Bpyri do[ 3', 2' : 4, 5]t hi eno[ 3, 2-d] pyri m ecmEP2@si0NE73

8- Chl or o- 2- et hyl - 2- et hyl - 5- nor phol i r644-yl - 1, 4- di hydr o- 2H 25
pyrano[4",3":4",5 Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyri mdine (0.10g,
0.25.mol, see Preparation 25) is suspended in ethanol (5 nml) and

pyri di n- Jhglfotiwing axamgle$ OludiBatg pharmzReuticad cdmpeasitatdetcortivg toitixé presemnts
refluxed. for 24h and then cooled to roomtenperature. At +5C a precipitate
is formed™SMHh is filtrated and washed with ethanol an ethyl ether. Once
dried, |t wei ghts 0.090g and its 1H NVR is consistent wth the final
product. W = .30 76% m p. 240.2-241.6C 1H NWVR (300 MHz, DVMSO D6) 5 ppm
0.92 (t, J=T. , 3 H 1.25 (s, 3H) 1.61 (m 2 H 3.17 (m 4 H 3.34 (s,
2H) 3.:7 N5m5,222-|t&tr&néﬂ1yq-m8 (2-nhdrphobi-4cytethy1)H),4-HinydroeH-J=5. 80 Hz, 2

7.35 (dd,_J= " , & 7 39 1 8. 46
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t t
N6, NG, 3, P O TERO2 Mo RRIor 2 AR 12075 Opaeh 536
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" sﬁe?TwﬁﬁﬂlﬂﬁeaTme)mMéﬁt id a/wuwmfgar l\r%acmmhland)the(r‘ésm‘hé isgmuified by flash
m)r 0

(2o e ol Pl e K9, 6.0y, 5,90, Tl CbGe Bt sopngs
sol vent imsg ef/mpmreatr@:dflmm@eafdmmwmamu.mmd# 83%due is purified by flash

chromat o rap %5 Igggeg first with dichloronmethane and then with
CH2Cl 2: §80-3-1 of the desired final product are obtained. Yield=

83% mp(‘HlﬁﬂRfé@m%@&ORbmmlﬁ_g@pMﬂa 4%@3@@5@@)4@ u-fsao4s 5,
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EXAMPLE 82
2,2-Dimethyl-5-dimethylamino-N-(3-morpholin-4-ylpropyl)-1,4-dihydro-2H-

20 pyrano[4",5":4',5"pyrido[3',2':4,5]thieno[3,2-d]pyrimidin-8-amine

Obtained (35%) from the title compound of Preparation 41 and 3-morpholin-4-

ylpropylamine following the experimental procedure described at Example 81.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6 H) 1.80 (m, 2H) 2.40 (m, 6H)
2.90 (s, 6H) 3.60 (m, 8H) 4.70 (s, 2H) 7.70 (t, 1H) 8.55 (s, 1H)

25 ‘ '
EXAMPLE 83
N&-(2,3-Dimethoxybenzyl)-N® N°,2,2-tetramethyl-1,4-dihydro-2H-
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidine-5,8-diamine

Obtained (96%) from the title compound of Preparation 41 and (2,3-

30 dimethoxybenzyl)amine following the experimental procedure described in Example 81.
m.p. 89.9-90.7°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.42 (s, 6H) 3.00 (m, 6 H) 3.58 (s, 2 H)
3.89 (s, 3H) 3.94 (s, 3H)4.79 (s, 2 H) 4.90 (d, J=5.77 Hz, 2 H) 5.17 (m, 1 H) 6.20 (dd,
J=7.14, 2,75 Hz, 1H) 7.05 (m, 2 H) 8.73 (s, 1 H)

35



EXAMPLE 82

2, 2-Di met hyl - 5-di net hyl am no- N- ( 3- nor phol i n-4-yl propyl ) -1, 4-di hydro-2H 20
pyr ano[ 4"wb"20eb/05872Bpyri do[ 3', 2' : 4, 5]t hi eno[ 3, 2-d] pyri m ecmaP2esionz7bt ai ned
(35% fromthe title conpound of Prep&ration 41 and 3-norpholi n-4-

yl propyl am ne follow ng the experinental procedure described at Exanple 81. -
1H NWVR (300 MHz, CHLOROFORMD) 8 ppm1.30 (s, 6 H) 1.80 (m 2H) 2.40 (m

Eé)l—(l)ANPEEQQE)(,QVIPﬁEiB43 60 (m 8H) 4.70 (s, 2H) 7.70 (t 1 H 855 (s, 1 H 25
N t hyl -1, 4-di hyd -2H

pyr ano| 48"%3N %&%‘@%Wﬁqﬁﬁlglﬁgxpy@dz%@qlmmhgwﬁ % d%“(ﬂe i d?/ne- 5, 8- :ji )altm' Lg

(Cj}gt a![ Red %ﬁﬁ%[ﬂ'mm‘ Snpyﬂidd[Bez moﬂﬁﬁam[&ﬁ d]ayapaflatel-ﬁga dgémmeg (2, 3b38

i met hoxybenz n e exper,ipent a i i

Beampl e Do raMed Ted Gt A rontsbe P S Perr e B A By B 1 a2 (s,

6H) 3.890 Wmeth§l)dthingd.foibwisy th2 ddperideal ;ﬁrscec&ré-l)ie&ri@éd(rsExé:‘nWM 79 (s, 2 H

4.90 (d, 5.17 (m 1 H) 6.90 (dd, J=7.14, 2.75 Hz, 1 H)
7.05 (m "2%?8%0%3(%(3 1 H 35 WD 2006/ 058723 PCT/ EP2005/ 012773 65 EXAMPLE

84 N5, NINIRIBDO MR, f@HL@ﬁ@é@RM gi 5 pp Arvhsr(ﬂer, f@Wi))s 80 &, @ H) dmigsr o+3H

pyrano[ 4", 3": 4’ 5 yri do[ 3' thlen03 rimdine di am ne
bt ai ned 4.80¢%, 2fH) ‘HFbJF t3f2é'|2(;8r¥‘ﬁ sHA(sof r7e?%%t2|y'dh8§§('§n%|"0§)7r0i(§1h 45
yl met hyl )rqt)m ne follow ng the experinental procedure described in Exanple
81. m p.” 202.0-203.8C 1H NWVR (300 MHz, CHLOROFORM D) 8 ppm 1.43 (s, 6 H)
3.00 &, 6 H 3.59 (s, 2 H 4.80 (s, 2H) 4.94 (d, J=6.32 Hz, 2 H) 5.12
(s, 1H)€§4§IQP(_E‘ 52 H 858(m 2 H 870 (s, 1 H 10 EXANPLE 85

N5, N5, 2, 2 sramathl- g{rldlnS yl met hyl ) -1, 4-di hydr o- 2H

pyr ano 4" NN ,2,2-T5t[q@y¢thub[~| )Qldlﬂ-354|mﬁﬂwhbi/3 UQhﬂ]rﬁy?"F'm di ne- 5, 8-di ani ne

ot ai ned (3230144100 5By fidd[382 A BRRERG3Y-dfpyPinAtiRld-8B-dtdmfRd (pyridin-3-
Obtained (92%) from the title compound of Preparation 41 and (pyridin-3-

15  ylmethyl)amine following the experimental procedure described in Example 81.
m.p. 250.4-252.2°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.43 (s, 6 H) 3.00 (m, 6 H) 3.59 (s, 2 H)
4.80 (s, 2 H) 4.92 (d, J=6.04 Hz, 2 H) 5.03 (m, 1 H) 7.29 (dd, J=7.55, 5.08 Hz, 1 H) 7.77
(m, 1 H) 8.56 (dd, J=4.81, 1.79 Hz, 1 H) 8.69 (d, J=1.92 Hz, 1 H) 8.73 (s, 1 H)
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EXAMPLE 86
N®,N5,2,2-Tetramethyl-N2-(pyridin-2-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidine-5,8-diamine

Obtained (83%) from the title compound of Preparation 41 and (pyridin-2-

25 ylmethyl)amine following ;the experimental procedure described in Example 81.
m.p. 216.9-217.8°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.43 (s, 6 H) 2.99 (s, 6 H) 3.59 (s, 2 H)
4.80 (s, 2 H) 4.96 (d, J=4.67 Hz, 2 H) 6.26 (t, J=4.67 Hz, 1 H) 7.25 (m, 1 H) 7.37 (d,
J=7.97 Hz, 1 H) 7.70 (m, 1 H) 8.63 (d, J=4.94 Hz, 1 H) 8.74 (s, 1 H)

30
EXAMPLE 87
1-(3-{[5-Dimethylamino)-2,2-dimethyl-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
yllamino}propyl)pyrrolilydin-2-one



15 ylnmethyl)am ne foll ow ng the experinental procedure described in Exanple
81. mp. 250.4-252.2C 1H NWR (300 MHz, CHLOROFORMD) 6 ppm 1.43 (s, 6 H)
3.00 (m woHpochssR3(s, 2 H 4.80 (s, 2 H 4.92 (d, J=6pr04/Hrz005D114y3 5. 03
(m 1 H 7.29 (dd, J=7.55, 5.08 Hz, I66H) 7.77 (m 1 H) 8.56 (dd, J=4.81,
1.79 Hz, 1 H) 8.69 (d, J=1.92 Hz, 1 H 8.73 (s, 1 H 20 EXAMPLE 86

N5, N5, 2, 2- Tet ranet hyl - N8- (pyri di n-2-yl net hyl ) -1, 4- di hydr o- 2H

pyrano[ 4", 3" : Obtainkpy93%of@h R titke, Gnpgviued of Brepaddtioprd randi rE-8ndogiapi)ne

Cbt ai ned 39 romthe title din-2- 25
g et hyl 2 AR ligh% eSS IR RHR o= ERER R KPR P e <
81. m pm3169&42|;9958c H NVR (300 WMHz, CHLOROFORM D) 8 ppm 1.43 (s, 6 H)

2.99 (s, 4.9 26
015G o b eBiph: suloRof67s phrtd o8 5 Tl ?%1%%2}%%
? ?g §5[1'5 (924})%(% BiH) ird)zs%t ZH)éggrﬁjﬁ?) 33@5 ' E58n?{ 2H) 4.70 (s, 2H) 7.60 (t
I met hyl - di hydro-2
pyr ano[ 4" 1"985f52/%1]'||byr| do[3', 2" : 4, 5]t hi eno[3 2-d] pyrl m di n- 8-
yl ] am no} propyl ) pyrrolilydin-2-one WO 2006/ 058723 PCT/ EP2005/ 012773 66
Obt ai ned (929% fromthe title conpound of Preparation 41 and
1-(3-am MpY:E)88 pyrrolidin-2-one following the experimental procedure
descri bedyi#3 ﬁ{mhsx&ﬁk 2 8- (p%ﬂ‘gll&nﬂ’ﬂgl@dh%(&%hNﬂZWmeM D) 6

ppm 1. 30 ( , 2.90 6 3.2
(t, 24 3032'9"9&'1)“32% 5593'3‘1?[50 2M1t'§ea3[3(%ff'1%r}"'ﬂ"m3€§"" H 7. 6gs(t H)l H)5

8.55 (s, dchlo .h%tr%&s ~(pyrrolicin1-yD-1,4-dihydro-2H:
N- (2, 3-Di net benz 3%Err0| in-1-y -22d|rrethl- 4d|hydro 2H 10
pyr ano[ 4' m@anQ{“r' %“}éﬁwf&’@[ “4olthiennl$, ﬁr@%md'ﬁeéﬁ B99.i04 bmAel.8- ani ne

8- Chl |
oyr angEZ geezPl‘ébH?%tnBM bZLfSISQQ 3;5@&@5&@11 Ql'hénclyl e(%] 'gél; %@GZ@&?&TmhﬁdX‘ybenze/aamme (0.16

0.21
mol seeml?ﬂéﬁammq )(ﬁ] ang The g@gﬁﬁl@«gaé%ﬂqXﬁd rﬁéhand (dyarmalbowgﬁdo cool tg room
(2, 3- ds melhkyReRz Yhe 851ER i SvabBrated under vacuum and the residue is purified by

chromatography, eluting first with CH,Cl, and then with CH,Cl,:MeOH 99:1. 85 mg of the

desired final product are obtained. Yield= 79%.

m.p. 166.0-167.5°C

1H NMR (300 MHz, DMSO-D6) & ppm 1.32 (s,6 H) 1.88 (m, 4 H) 3.33 (d, J=7.02 Hz, 3 H)
20 3.60 (m, 4 H) 3.78 (m, 6 H) 4.74 (d, J=5.80 Hz, 2 H) 4.83 (s, 2 H) 6.83 (dd, J=7.17, 1.98

Hz, 1 H) 6.96 (m, 1 H) 8.01 (t, /=5.80 Hz, 1 H) 8.48 (s, 1 H)

EXAMPLE 89

2,2-Dimethy|-N-(pyridin-3;ylmethyl)-5-pyrrolidin-1 -yl-1,4-dihydro-2H-
25 pyrano[4",3“:4',5']pyrido[3',2':4,5]thieno[3,2-d]pyrimidin-8-amine '

Obtained (65%) from the title compound of Preparation 24 and (pyridine-3-

ylmethyl)-amine foliowing the experimental procedure described in Example 88.

m.p. 289.0-289.6°C

1H NMR (300 MHz, CHLOROFORM-D) 8 ppm 1.42 (s, 6 H) 1.64 (s, 4 H) 1.97 (t, J=6.41
30 Hz, 3 H)3.55(s, 2 H)3.63 (t, J=6.41 Hz, 3 H)4.91 (s, 2 H) 4.99 (d, J=6.10 Hz, 1 H) 7.29

(m, 1 H) 7.76 (d, J=7.94 Hz, 1 H) 8.55 (d, J=3.66 Hz, 1 H) 8.69 (m, 2 H)

EXAMPLE 90
2,2-Dimethyl-N-(pyridin-2-ylmethyl)-5-pyrrolidin-1-yl-1,4-dihydro-2H-
35 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



m, 1.07 mol) is added. The m xture is refluxed for 24h and then all owed
to cool to room 15 tenperature. The solvent is evaporated under vacuum and
t he resi dwe 206&/g3smBfi ed by chronmat ography, eluting firstcnigpbooSldzGr2 and
then with CH2Cl 2: MeOH 99: 1. 85 ng of d7he desired final product are
obtained. Yield= 79% m p. 166.0-167.5C 1 H NVR (300 MHz, DWVSO D6) 8 ppm
1.32 (s,6 H 1.88 (m 4 H 3.33 (d, J=7.02 Hz, 3 H 20 3.60(m 4 H 3.78
(m 6 H 4.74 cémtalnéa%@fa)ﬂr&mr?e H)e dor@®uhe of PréfardtioBP4(atdi (pyrdingt?; 1.98 Hz,

1 6. 96 1

2, 2 b ooty @Ei)?? A emfam?yﬂme ‘SfOC?ﬁwea“%%Cﬁ % 'Pﬁ%mﬁéﬁ%% ook 25

E))ég%]o]H m;s)t ﬁ49:5%5}0p9}0| do[ 3 d2 f P5] t hi eno[ 3, 2-d] pyri m di n- 8-am ne bt ai ned
9 romthe title conpound o ti

y1 et hyt 1FR AR 350 COREFBRBED BarerAl Aot 205ekh1 bR (P 2Hkamp o
P.5 1

1 " ”és 3@%%@8? &m. 2H)%'i%(ggé)ﬂ)h/b%(mﬂz*ll—m'\dﬁ)sa%mnm)hﬂ(@s% ng)

Hz, 3 H) H).D87 (& J=Z. aa)Hm 19@)7(80(m:6Hi§6|2|z(d F458 '7'21 oH) ?H%% (8, 1H)') 7.76 (d,

J79_4Hz 1 H 855 (d, J=3.66 Hz, 1 H 8.69 (m 2 H EXAVPLE 90

2, 2-Di net hyl - N- (pyri di n-2-yl met hyI )-5-pyrro| idin-1-yl-1,4-di hydro-2H 35

pyr ano[ 4"EXAMBLESR] pyr i do[3 2' :4,5]thieno[3,2-d] pyrimi din-8-anmi ne WD

2006/ 058 773 tﬁ;ﬁ%\?gﬁ et ﬁﬁlo)ﬁgnzgﬂt@b?ﬁglléﬁg%jliﬂQﬁhff(ch% 411 e conpound of

Pr epar ati dn A e- - él fl am ne foll ow ng the experinental
pr ocetidr epyrepol4 ti’edh pwidel3l,2:48lthieppl32-dipgimidisd-aine 4 NVR (300 MHz;

El)_LC?QGGE?O(:{nM] D)2 ﬁ?gﬂ{%%s?%) frgm |_tlﬁe e &orﬁgodn%i of‘br%ﬁaréﬂo?&&( £ﬂd4§|é'|)8 Hg 3156 ( ? 22

(m 1 H)(n?ettzwltmaiberwzare@erﬁnllomngryweﬁxmﬂmﬁmtahprpﬁe%lr%Qe*(Cd'beg ingExgnilp 8

8.71 (s, hd—l) 4oz 91 2, 2- Di et hyl
-N-[2 (et |tﬁl o{benzyl] 5-pyrrolidin-1-yl-1,4-di hydro-2H 10
p&;{ ano[g 1(%£\IMR (30d M%»‘IIZI ﬁbl[.@R,C&’OM\/IEQ)taﬁgmnd[@ (@ QA Hy Y- 96rirdi hHB2 Hiti(Ae/=5.19
ai ne 9 e
(et hyPt hHG)%/%ﬁ %] n?ﬁé&pé %ﬁﬁﬁgpf%’ %)%berqd' ﬁ{l%f'é(gp%gé'&@r e %é‘%’crl bed in

Exanpl e 8829 (M, p-H)Y748 & 176386z, 1 H)8.70 (s, 1 H)

EXAMPLE 92
2,2-Dimethyl-N-[4-(methylsulfonyl)benzyl]-5-pyrrolidin-1-yl-1,4-dihydro-2H-

20 pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

Obtained (54%) from the title compound of Preparation 24 and [4-

(methylsulfonyl)benzyf]amine following the experimental procedure described in Example
88.
m.p. 323.9-325.6°C

25 1H NMR (300 MHz, DMSO-D6) § ppm 1.32 (s, 6 H) 1.90 (s, 4 H) 3.18 (s, 2 H) 3.33 (d,
J=7.02 Hz, 3 H) 3.41 (m, 2H) 3.61 (s, 4 H) 4.83 (m, 3 H) 7.60 (d, J=8.55 Hz, 2 H) 7.88 (d,
J=8.55 Hz, 2 H) 8.50 (s, 1 H)

EXAMPLE 93
30 4-{[(2,2-Dimethyl-5-pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano[4",3":4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
yl)amino]methyl}benzenesulfonamide
Obtained (27%) from the title compound of Preparation 24 and 4-
(aminomethyl)benzenesulfonamide following the experimental procedure described in
35 Example 88.



1H NVR (300 MHz, CHLOROFORMID) 8 ppm 1.41 (s, 6 H 1.96 (m 4 H) 2.51 (d,
J=5.19 15 Hz, 3 H) 3.55 (s, 2 H 3.62 (m 4 H 4.89 (s, 2 H 4.94 (d,
J=5. 80 Hzwo020éd)0587236 (m 2 H 7.29 (m 1 H 7.43 (d, Je¢rd224688/012773d) 8. 70
(s, 1 H EXAWPLE 92 68

2, 2-Di et hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] -5-pyrrolidin-1-yl -1, 4-di hydro-2H
20 pyrano[4",3":4",5" ] pyrido[3',2":4,5]thieno[3,2-d]pyrim din-8-am ne
(Cbt ?lhnled rl{] _2@? gxg@my‘lt]]e titlefconpound of Preparation 24 and [4-

met hyl sul fo enzyllJam ne follo xper ro cri bed
i Excapl 1 NBIR (390 NP1z 599560553 momdes (s, KAt (oGm0 PREFF DA PS¢ odm 1. 92
(s, 6 H) ):{ﬁo 238.4 |4‘)4'%3 %ﬁ-l)(ﬁm & :]DH)37 §33%sg§ H) 73767 02 H)*%.213(dt0/-5?4%z(m 2H)
3.61 7.60 ( S—I) 7.88 (d, .55 Hz, 2
H) 8. 50 (14),8.49 k9, 1E‘5<)AI\/PLE 93 30
4-{[ (25 2-Di met hyl - 5-pyrrolidin-1-yl-1, 4-di hydro- 2H

yrano?4', 3":4" 5" ]pyrido[3',2 :4,5]thieno[3, 2-d] pyri m di n-8-
yl ) am no]EﬁéﬁM?LE@énzenesul f onam de Obtained (27% fromthe title conpound

of Pr eparfgﬁ 5, gﬂ,n@&ﬂ g?ﬂalamjyhyma]ﬁgﬁﬂmul f onami de fol |l owi ng the
experi nmen proced ur g crib | e 88. WD 2006/ 058723

PCT/ EP2008yrenofA? 3":4:8 Tnyrigo[322'4,5lthignof3e2- Qlwrmm"‘(-i%oo MHz, DVBO D6) S ppm

1.31 ( 7 4 3. 36 4
(s 3 H ’@'"ﬂmf&ﬁﬁ’y%%"’(%m H) e D e §% 29H)H24 T
H 8.49 (s 1 bptainedxddiel fFromghe titlg gampaundzl ﬁr%rﬁtgm%dcﬁﬁ?@?wwiowf)-

, 4-d i RaidtE-one foll | procedure described in E 8
pyr ano[ 4" &gfo ﬂ'ﬁl%prj'e fo O\gmﬁ fne expenmSen%ahlpgoncg[ %rez_eg]c%yer i |rr}] C)I(Ia qupEISe- 5

g!{)gm noj mrmﬁyﬁﬁp%/‘lﬂr%’ﬂ di n-2-one 10 Obt ai ned (89% fromthe title conpound
r epar i dip-2- i
o Prepar i ik aboRide LiToRBEER SR Epk, PY G W 978 dolonga ¢ e
(M, 2 H) 2.5 (t, J=8.2 Hz, 2 H) 3.4 (m, 4 H) 3.5 (s, 2 H) 3.6 (m, 6 H) 4.9 (s, 2 H) 6.2 (t,
15 J=6.3Hz, 1 H) 8.6 (s, 1 H)

EXAMPLE 95
N-[2-(1H-imidazol-4-yl)ethyl}-2,2-dimethyl-5-pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano[4",3™":4',5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

20 Obtained (33%) from the title compound of Preparation 24 and [2-(1H-imidazol-4-
yhethyl]-amine following the experimental procedure described in Example 88.
"H NMR (400 MHz, DMSO-D6) & ppm 1.3 (s, 6 H) 2.8 (s, 2 H) 3.3 (m, 6 H) 3.4 (s, 2 H) 3.6
(m,4H)3.7(m,2H) 4.8 (s,2H) 7.5(s, 1 H) 7.6 (t, J=5.9 Hz, 1H) 8.5(s, 1 H)

25 EXAMPLE 96
Ethyl 4-{2-[(2,2-dimethyl-5-pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano[4",3":4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
yl)Jamino]ethyl}piperazine-1-carboxylate
Obtained (63%) from the title compound of Preparation 24 and ethyl 4-(2-
30 aminoethyl)-piperazine-1-carboxylate following the experimental procedure described in
Example 88.
m.p. 97.8-99.1°C
H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.3 (t, J=7.0 Hz, 3H) 1.4 (s, 6 H) 2.0 (m, 4
H) 2.5 (m, 4 H) 2.7 (t, J=5.9 Hz, 2 H) 3.5 (m, 4 H) 3.6 (s, 2 H) 3.6 (m, 4 H) 3.7 (9, J=5.3
35 Hz,2H)4.2(q, J=7.0Hz,2H)4.9(s,2H) 5.4 (t, J=4.5Hz, 1 H) 8.7 (s, 1 H)



1H NWVR (400 MHz, CHLOROFORMID) S ppm 1.4 (s, 6 H) 1.9(m 2H 20(m 4 H
2.1 (m 2 H 2.5 (t, J=8.2 Hz, 2H)3.4(m4H)3 (s, 2H 3.6 (m 6 H
4.9 (s, 2wbpo&@/o3s(8, 15 J=6.3 Hz, 1 H) 8.6 (s, 1 H EXAM?lEEmB/OMﬁQ (1

H i m dazol -4-yl)ethyl]-2, 2-di n'ethyl-569pyrrolld|n | -yl -1, 4-di hydr o- 2H

pyrano[4",3": 4" 5 Jpyrido[3',2":4,5]thieno[3, 2-d] pyrimdin-8-amne 20
htained (3399 fromthe title corrpound of Preparation 24 and [2-(1
H i m dazol -4 yl)ethyl]-am ne foll owi ng the experinmental procedure described

inExan’p[&%ﬁ%\%LlaNNRMOOM—IZ DMSO-D6) 5 ppm 1.3 (s, 6 H 2.8 (s, 2 H)
3.3 (m BLESs, 2 H) 3.6 (m 4H 3.7(m 2H 48(s, 2H 7.5 (s, 1
H 7.6 (t2,2-DhmethytN- [21(4H)1e81y!5p|()erazm Hyl)2thylpG\WwptrBlidin-EyhyM4-dihydro-2H-

4 2 2 ] Ta 1 L

ot anot 4 Pvsangi e SIBYidds Aldtdbots Lty b S e, o

ZL) a(r)numng] g; h;F/)I c})tptepe?am%)efrdmd:m fiteexgdnaypcainGlut BrepedatioB3Barfdr M-t he title
reparati o ,

ammr::oet hﬁ?th?ﬂlpwgfaﬁr? ﬁé{ﬂf%&yéz?%lggy?liﬁvénq %‘% %gnmentﬁl‘sorgt):(edeurr? Aesqapd procedur e

descri bedEsampl&sanpl e 88. m p. 97.8-99. 10C ' H NVR (400 Mz CHLORCFORM D)

8 ppm 1.3 3H 1.4 (s, 6 H 2.0 4 2.5 4 H 2.7
(tpp 9“&&97%%19?% (mHzl H) 3(6 (s H)z H) 3(21(m ZDH) 3. (7m(q 51)5 3 35

Hz, 2 H) ‘h KVERA00 FHE CHLOROFDRM-B) 6 ppm2t h‘D(s%H)ID(mJEFH 5 3Hs, 5H)E78, 7 (s,
1 H WO 2006/ 058723 PCT/ EP2005/012773 P89 EXAMPLE

2, 2- DiOretJrp.9 Rz[£H) 3Ot hyd) 3.6 (m, 4H) 3.7 (m, 4 H) 4.9 (5, 2H)56(m 1 H) 8.7 (s, 1 H)
pi perazin-1-yl)ethyl]-5-pyrrolidin-1-yl-1,4-dihydro-2H
pyrano[4",3":4' ,5 Jpyrido[3',2 :4,5]thieno[3,2-d]pyrimdin-8anmne 5
bt ai ned BEXARMPLE®m the titl e conpound of Preparation 24 and 2-(4 m

et hyl pi Th Rent i d
desgrp'bg %.H@n%pq m%ggw&mwﬁn ﬁ%k:‘éﬁgﬂnﬂﬂym@th ﬂ?{ um}@J’szCL E%&oﬁ?ﬁm D 6

ppm 1. 4 (Byragol4’ 34, 5(]pynd,o[ﬁ?224 g]tl(ugnoB'B :H)i]péyrlynl(ifn 8-amjne

i]z):(iwgﬁ gg) 3. 66B1aHII 5648 e fldtatdiurd(ch PéparafinB ahd Flindlinfa4s, 1 H)

2, 2- Di net methyBnine fillowing-tae gxpexintaintal herqequs: dasgabed inExempledhy dr o- 2H
m.p. 271.9-272.6°C
"H NMR (400 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6H) 3.20 (m, 4H) 3.5 (s, 2H) 3.75
(m, 4H) 4.70 (s, 2H) 4.95 (d, 2H) 7.60 (t, 1H) 7.7 (&, 1H) 7.95 (d, 1H) 8.05 (d, 1H) 8.25 (s,

20 1H) 8.45 (t, 1H) 8.60 (s, 1H) 9.0 (s, 1H)

EXAMPLE 99
1-{3-[(2,2-Dimethyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
25 ylhamino]propyl}pyrrolidin-2-one
Obtained (80%) from the titie compound of Preparation 8 and 1-(3-aminopropyl)-
pyrrolidin-2-one following the experimental procedure described in Example 55.
m.p. 215.9-216.7°C
'"H NMR (400 MHz, DMSO-D6) & ppm 1.3 (s, 8 H) 1.8 (m, 2 H) 1.9 (m, 2 H) 2.2 (t, J=8.2
30 Hz,2H)3.2(m,4H)3.3(m,2H)3.4(m,2H)3.5(m,4H)3.8(m,4H)4.7(s,2H) 7.7 (t
J=5.5Hz, 1 H) 8.6 (s, 1 H)

EXAMPLE 100



pyrano[ 4", 3":4",5" [pyrido[3',2":4,5]thieno[3, 2-d] pyrim din-8-amne 15
Obt ai ned (56% fromthe title conpound of Preparation 8 and quinolin-3-yl
met hyl aniwe 2b@d/dsemng t he experi nental procedure descri lped/gproosnaaps e 55.
m p. 271.9-272.6C "H NVR (400 MHz, CHLOROFORMD) 6 ppm 1.30 (s, 6H) 3.20
(m 4H 3.5 (s, 2H) 3.75 (m 4H) 4.70 (s, 2H) 4.95 (d, 2H) 7.60 (t, 1 H
7.7 (t, 1 H 7.95(d, 1 H 805 (d, 1 H 825 (s, 201 H 8.45 (t, 1 H)
8.60 (s, 2 ti)znﬂinibtwlrs-m&bhmwﬁ B8ihydro-2H-

MERIR AT AT T ST Y

yl ) am no]yn)émwb;}mméﬂ{alwl n- 2- one bt ai ned (80% fromthe title conpound of

Preparation 8 I :
export mental - ouaEaH T ALLERRECRE Rt PR ATl A PheRR, |
S 4g02|\6'|§b yIdoVBEmPR)- eﬁwa‘h@?ﬂoﬂmﬁné the é(plé?mbn&I (Dmce&urbl)deﬁcrﬂae@nm ERamplen® (t,

m m 2 3.4 2 3.5 4 3.8
(m 4 'ﬂpf‘ ig'%%& 7 (t, J=5.5 Hz, 1H)H) 8. 6(?13 1H)H) EXAI(\/QLE 15?) VO

2006/ 058712|3N|61§T<]/466’Rﬁ}@z5/m§@ Zze‘>7|:£2>m13(s 6H)25(m 4 H) 2.6 (t, J=6.8 Hz, 2 H) 3.2
2-[(2,2-Dinethyl -5 hol i n- 4-di h

pyr anol 4' (mS 4:14) 3.5'(3, @/H) 36[(ar 42) 347 G'jthﬂ"éﬁ@[(B Jiﬁd]"ﬂ)@rzllﬂ)i?diglﬁt #=8B Y1222 kBr phol |
n-4- vyl et % @?q%gagql %t@lgﬁ@@; 449 % fromthe title conpound of

Preparation l'i'n- 5 yI et hyl am no) - et hanol follow ng the
exper firent al pr ocedure descrl bed in Exarrpl e 55, m p. 111.9-112.6C "'H NWR
(400 MHz, %E@)mb ppm 1.3 (s, 6 H) (m 4H) 26(t J=6.8 Hz, 2 H)
3.2 (m 3.6 (m 4 H) (m 6 H)

2 H (t, J=6.1 Hz, 2
3.9 (t, J%@- nimezhylzs m)Ol'pb,olm -4yl 2|-|)1050I1pl|@t-4-y[p§yl»Nﬁgynﬂm,:ﬁ—y@n@hyg-j 4 H) 'i%
EXAMPLE 1% i\ydgo-ZH-p ra?o[ﬁt“ "4, 5ﬂ\Eyrldo[3' ,2":4, 5]th|er210[3 2- d]pyrlmldln-s-amlne

2, 2- Di met ﬂ i n-4-yl e g/ N- (pyri di n-3-yl nmeth
yl)-1, 4- Obtained (14%) from the title compound of Preparatlon and (2-morpholin-4-

di hydye- Zg%ﬂyf}%g%%ﬁ meﬁg/i T t Vcﬁlb\gfﬁ 3he %xpém@n&aﬂ'p%&éﬁére%éﬁ:méd i din-8-am

ne Cbtal n e conpound of Preparation 8 and
( 2- mor phoExampgle 55.

m.p. 149.8-150.3°C

'H NMR (400 MHz, DMSO-D8) & ppm 1.3 (s, 6 H) 2.4 (s, 6 H) 2.7 (, /=6.8 Hz, 2 H) 3.2

(m, 4 H) 3.5 (d, J=8.7 Hz, 4 H) 3.8 (m, 4 H) 3.9 (t, J=6.6 Hz, 2 H) 4.7 (s, 2H) 5.2 (s, 2 H)
20 7.3(dd, J=7.5,4.6 Hz, 1H) 7.7 (d, J=8.3 Hz, 1 H) 8.5 (m, 1 H) 8.6 (d, J=1.7 Hz, 1 H) 8.6

(s, 1 H)

EXAMPLE 102
2,2-Dimethyl-5-morpholin-4-yl-N-(2-morpholin-4-yl-2-oxoethyl)-1,4-dihydro-2H-
25 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
Obtained (78%) from the title compound of Preparation 8 and 2-amino-1-
morpholin-4-yl-ethanone following the experimental procedure described in Example 55.
m.p. 209.0-209.8°C
'H NMR (400 MHz, DMS0-D8) & ppm 1.3 (s, 6 H) 3.2 (s, 4 H) 3.5 (s, 2H) 3.5 (s, 2 H) 3.6
30 (s,3H)36(s,2H)3.8(m,4H)3.9(m, 1H)4.4(m,2H)4.7(s,2H)7.9(m, 1H) 8.8 (s, 1
H)

EXAMPLE 103



15 ylethyl)-pyridin-2-ylmethylam ne follow ng the experinental procedure
described in Exanple 55. mp. 149.8-150.3C 'H NVR (400 VHz, DVBO D6) 8 ppm
1.3 (s, 6wbodossfes, 6 H 2.7 (t, J=6.8 Hz, 2 H 3.2 (mwcrdprklosB1574d,
J=8.7 Hz, 4 H 3.8 (m 4H 3.9 (t, Ju6.6 Hz, 2 H 4.7 (s, 2 H 5.2 (s, 2
H 20 7.3 (dd, J=7.5, 4.6 Hz, 1 H 7.7 (d, J=8.3 Hz, 1 H 85 (m 1H 8.6
(d, J=1.7 Hz, 1 H 8.6 (s, 1 H EXAWLE 102

2,2-Di net,ljw(lz-ﬁmméﬂp. pbirﬁoﬁyhbh M§|21mmblm.4 yi - 2- oxoet hyl ) - 1, 4-di hydro-2

H 25 pyrano[ 4", 3" 1

Cot ai nes RTeOgl oA hevidaises dmghianaliarlmepinn s ol N mehalis 1 "°

Egrphfjl [ ?lml)g%hmﬂg foI I ovm ng 'I[\lf'\l/eR experi rrent al procedure described in
anpl e 4

3.2 (s, 4 %tatn@d (%@ff%méh% title %Orﬂl?"(@dé’f Wa(%\és % ?‘473 %836105@“]@3%&3 g K

(m 4 4 rﬁer%h6m4 Idthylacétatiide RIIEWing tHe éeritheal Brodedume dbstfibeBl i Ekample  H)

EXAMPLE 103 WO 2006/ 058723 PCT/ EP2005/ 012773 71

N2- ( 2, [24[§5het hyl - 5] nor phol i n-4-yl - 1, 4- di hydr o- 2H

pyr ano[ 4" 1 |

e o ST (sB0NREE CHUCHROPORR-B) BB 5.8 ) B S o Dzl or P

rLepar ati Idm 8 (aniqd H)-2ehi{n o=518(Hz, 2 hll)o?rffalfﬁolﬁlhhl?zl9 lfmeffr Yy e vai? 4. Bo) 4 ng
e expe Ex 55. 'H
mLOROFOR‘II\S/rn%f@ gﬁmapﬁpg?%d@ﬁﬁébggq “& anp S = (1, A I(—I:ZB?OZM_EH) 3.3

(m 41@1) 3.4 (g, J=5.8 Hz, 3.6 (s, 6 9 (m 4H 4.3 (d, J=5.2 Hz,
2 H P%I—p456(m1|—|)67(s 1|—|) 7 (s, 1 H 10 EXAMPLE 104
2,2 - [(2 th 5- nor holln-4-yl-14d|hydr02

gxgﬁﬂg})?;lzn -[(2,2; lﬁrqu?ylrﬂoidiphd_in-%ﬁi"t%d@Nd[‘%ZE d] pyrimdin-8-yl)imno]dieth
hydr oxyet Pu)f/r R\E no) - tﬂggtw@d?l d\/\)ﬁﬂ%ﬂt ﬁ’p}gﬂ]@gﬁ? I{Hgdl%ltjlfég%étzasf:rzl %2d
i n Exanpl e Obtained (48%) from the title compound of Preparation 8 and 2-(2-
15  hydroxyethylamino)-ethanol following the experimental procedure described in Example
55.
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 8 H) 3.3 (m, 4 H) 3.6 (s, 2 H) 3.7 (br.
s.,2H)3.9(m,4H)4.0( J=3.2Hz, 8H)4.8(s,2H) 86 (s, 1H)

20 EXAMPLE 105
N®,2,2-Trimethy!l-N%-(2-morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-5,8-diamine

N°-Benzyl-N® 2, 2-trimethyl-N°-(2-morpholin-4-ylethyl)-1,4-dihydro-2H-

pyrano[4”,3”:4',5'|pyrido[3’,2":4,5]thieno[3,2-d]pyrimidin-5,8-diamine (0.20g, 0.39 mmol,

25 see Preparation 46) is dissolved in toluene and aluminum chloride is portionwise added.
This reaction mixture is refluxed for 2h. Once the reaction is over, the reaction mixture is
diluted with ethyl acetate and washed twice with water. The aqueous phase is then
basified with NaOH 2N and extracted with dichloromethane. This organic phase is washed
with water and brine, dried over magnesium sulfate, filtered and evaporated under

30 reduced pressure. The residue is purified by flash chromatography, eluting first with
dichloromethane, then with dichloromethane/methanol 99:1 and finally with
dichloromethane/methanol 98:2. 20 mg of the final compound are isolated. lts "HNMR is

consistent with the desired final compound. Yield= 12%.



55. "H NWR (300 MHz, CHLOROFORMD) 8 ppm11.4 (s, 6 H 3.3 (m 4 H 3.6 (s,
2 H 3.7 (br. s., 2H 3.9(m 4H 4.0 (t, J=3.2 Hz, 8 H 4.8 (s, 2 H
8.6 (s, Iwboihse¥AVPLE 105 PCT/EP2005/012773

N5, 2, 2- Tri met hyl - N8- ( 2- nor phol i n-4-yl®t hyl ) -1, 4-di hydr o- 2H

pyrano[4",3": 4" 5 Jpyrido[3',2":4,5]thieno[ 3, 2-d] pyri m din-5, 8-di am ne

N5- Benzyl - N5, 2, 2-tri met hyl - N8- ( 2- nor phol i n-4-yl et hyl ) -1, 4-di hydr o- 2H

pyranol 4' 1H§g\nﬁ]§o?:0 Wﬁ segﬁ% oPORM-I3] § phanod & 3- H%]zoe!(é me;n? &, §=519am pe

(0. 20g reparation 46) is dissolved in toluene and
al uni numH)hil D(d, dediosHD i) Do, Le-adiBddd, JFRiGs 40%d3% 16 A Rilktdifte 1z T #fixed

for 2h e ver, the reaction mxture is diluted with
. Jocey Be Cepg) bans! i

et hyl e an with water. The aqueous phase is then
basified with NaOH 2N and ext racted with dichloronmethane. This organic
phase é S émWIgEIE 1%t h water and brine, dried over magnesium sul fate,
filtered evaporated under 30 reduced pressure. The residue is purified
by flash thﬁ,mehWhabNgﬁ(PwidM-Bf@nBthyﬂHw ihydrgr2h or onet hane, then with

dichloro h@;ﬁt %21¢gﬂ§¥"‘?°3 '12034@%&9 3l }@“dm §B|d.?5rﬁmﬁé hane/ met hanol

98: 2. 20 are HNVMR is consi stent
with the desi r@btamedam%bmmmmtutleﬁoesmmwngzﬁ/d’r%r@tmeﬂﬁdg@m@gt e

PSCT/ EPZOOE?p%JTI%%ZéBQé%gdﬁzNgg%r{b%)g(?%ygg?gg-{leg?ﬂzﬂ?lw D 6 ppm1.4 (s, 6 H 2.6

J=4.9 Hz, 3 H 3.5(s, 2 H 3.8

g dt;l (1]G:9|1§I NKHR9(3BB Mraz @HL@@E@RWB)@S Ppiiz].4 15,18 HY3.6 (d,(54.2HH)3 B) $4((d, 1 H)
S

N5, 2, 2- TrJ‘ﬂe? H§41N$4(6p(§r?5'1)693(—dy1/n%§ ki 3 H 4R @ P SizpgyH) 55 (1 J=5.9 Hz, 1

pyr anol 43¢ s4in, &)yt (dﬂq{=3‘7 HZ, 14H)4.6 (d, eBa[13H2-1cHe/6 (s7i1dilye. B (&-1diam ne

ot ai ned (47°/c) fromthe title corrpound of Preparatlon 47 follow ng the

experinental procedure described in Exanple 105. 10 'H NWR (300 MHz,

CHLCRCFmpgmm14(s 6 H 3.1 (d, J=4.9 Hz, 3 H) 4.4 (d, J=4.9 Hz,
(d, J58Hz, 2 H 5.5

J 5 91$+z 1([3-({ﬁ)M¢th:x|W°12 W'mefhytﬂi‘“é'mfd"f’zﬂ | H 8.5 (d, J=4.1 Hz

8.6 (s, ' d MobTehibRé[3]2-d din-8-
1-[ 3- ({5- h gn:fﬁ%%] gp. OW ]ET 4- %ﬁlhyﬁj"r"é'“%'#“

pyranof 4" ylhammO)quPyiilpme['ém %Oxﬂ 5] t hi eno[ 3, 2-d] pyri ni di n- 8-
yl } am no) pr opybbiddd0B%) frortA8 @tle compound of Preparation 48 following the

experimental procedure described in Example 105.

20 'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6 H) 1.9 (m, 2 H) 2.1 (m, 2 H) 2.5 (,
J=8.2 Hz, 2 H) 3.1 (d, J=4.7 Hz, 3 H) 3.5 (m, 6 H) 3.7 (q, J=6.2 Hz, 2 H) 4.2 (d, J=4.4 Hz,
1H)4.6(s,2H)6.3(s,1H) 8.6 (s, 1H)

EXAMPLE 108
25  N5,2,2-Trimethyl-N®-(2-morpholin-4-ylethyl)-N®~(pyridin-3-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4",5"|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-5,8-diamine
Obtained (16%) from the title compound of Preparation 49 following the
experimental procedure described in Example 105.
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6 H) 2.5 (s, 4 H) 2.8 (s, 2 H) 3.1 (d,
30 J=4.7Hz, 3H)3.5(s,2H)3.7(s,4H)3.9(s,2H) 4.3 (q, J=4.6 Hz, 1H) 4.6 (s,2H) 5.2
(s, 2H) 7.2 (m, 1H) 7.7 (d, J=8.0 Hz, 1 H) 8.5 (d, J=4.4 Hz, 1 H) 8.6 (s, 1 H) 8.6 (s, 1 H)

COMPOSITION EXAMPLES:

35 COMPOSITION EXAMPLE 1



Obtained (23% fromthe title conpound of Preparation 48 follow ng the

experinmental procedure described in Exanple 105. 20 'H NVR (300 MHz,

CHLOROFORNVOD)osspRN 1.4 (s, 6 H) 1.9 (m 2 H 2.1 (m 2pH/ep260s(12773 J=8. 2

Hz, 2 H 3.1 (d, J=4.7 Hz, 3 H 3.5 (m 6 H 3.7 (q, J=6.2 Hz, 2 H 4.2 (d,

J=4.4 Hz, 1H 4.6 (s, 2H 6.3 (s, 1 H 86 (s, 1 H EXAVWLE 108 25

N5, 2, 2- Tri met hyl - N8- ( 2- nor phol i n-4-yl ethyl )-N$- (pyridin-3-ylnmethyl)-1,4-dih

ydro-2H "Preparatlon of tablets

pyrano[ 4 4', 5" ]pyrido[3',2":4,5]thieno[3, 2-d] pyrim din-5,8-diam ne

Cbt ai ned I'B%a iPRom the title conpound of Preparation 49 follow ng the

exper i ment Dp&rnacawsreeemmmanl n Examg.emb05. 'H NVR (300 Mz,

CHL OROFORM ppm1.4 (s, 6 2.5 (s, 133? 2.8 (s, 2 H) 3.1 (d, 30

J47Hz|—33tqsl?35(s 2H)37(s 4 H) M 2 H 4.3 (q, J=4.6 Hz, 1
4. GS(NIC%CWS’(QFPHI’%C&IGlosg H) 7.2 (m 1 19B8.4md (d J=8.0 Hz, 1 H) 8.5 (d,

J4 (s H 8.6 (s, 1H) OSITIO\I EXAVPLES: 35

COVPCSI TI'@M"‘E)UAWFQ.”I‘EW”% 2006/ 058723 PCT/'EPBY05/ 012773 73 Preparati on of

tablets Qﬂ*@étﬁ k@Arate Conpound of the priesent invention 5.0 ng Lactose
113.6 ng 5 crocrystalline cellulose 28.4 ng Light silicic anhydride 1.5
nmg Magnesium stearate 1.5 ng Using a m xer machine, 15 g of the conpound

g]t tm hgr g(r:@éﬁ‘gt;"h nhli@é’rerﬂédzmlﬁle a:rseg @ﬂtP(@doMpélihd df@hé3|§»|@38ntgn\m‘nt|braetme<ednmth85 2 g

al line cel Iu ose. . The ecte
moul i g 4408 ohlAFtseantET At Yo DR iRe SPIFIRR el e Bt e O Rt o o
The fl akecdnhd%esﬁ&mo%m%dum gralt c¢rﬁpamud>mergmeﬂﬂaj@umg camipesssed matéral. and
the pulverised material is screened thy o nesh

portion ofhq fiaketiike;qontressgAmRIeid & plﬁYﬁﬁ'Sﬁ 3189& %Bﬁre@ Crecnggé%“g/eés%{fe
added to hbg gk aerRadcaRIBNgHA Zélﬁfbsl’ﬂs&%én Alags é@oﬂioh@dhgiﬁ@ﬂiumtanhyd&ebj ected

to a tablet making machi ne equi di e/ ch s 5 mMmin
di anet er , anhdPELSf wrzﬁsmnhgtesr%ﬁ)ereta&ﬁlﬁéé%% q%&aln??ée %'Xeﬁi i‘é‘?ght .
COVPO%TI MDeEMRIEis BB Bl tBblePiakifg hithindtogipped Wlth a die/punch system

of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150 mg in weight.

COMPOSITION EXAMPLE 2
Preparation of coated tablets

20
Formulation:
Compound of the present invention 5.0 mg
Lactose 95.2 mg
Corn starch 40.8 mg
25  Polyvinylpyrrolidone K25 7.5 mg
Magnesium stearate 1.5 mg
Hydroxypropylcellulose 2.3 mg
Polyethylene glycol 6000 0.4 mg
Titanium dioxide 1.1 mg
30 Purified talc 0.7 mg

Using a fluidised bed granulating machine, 15 g of the compound of the present invention

are mixed with 285.6 g of lactose and 122.4 g of corn starch. Separately, 22.5 g of

polyvinylpyrrolidone is dissolved in 127.5 g of water to prepare a binding solution. Using a
35 fluidised bed granulating machine, the binding solution is sprayed on the above mixture to

give granulates. A 4.5 g portion of magnesium stearate is added to the obtained



20 Formul ation: Compound of the present invention 5.0 ng Lactose 95.2 nyg
Corn starch 40.8 ng 25 Pol yvi nyl pyrrolidone K25 7.5 ng Magnesium stearate
1.5 ng Hyodrooypsepyl cel l ul ose 2.3 ng Pol yet hyl ene gl yeol/ep0@8/ 00274 ny
Titaniumdioxide 1.1 ng 30 Purified tmlc 0.7 ng Using a fluidised bed
granul ating nachine, 15 g of the conpound of the present invention are
mxed with 285.6 g of |lactose and 122.4 g of corn starch. Separately, 22.5
g of  polgyariumtepynd alitedioMee bbtatHesianixiveslisi subje2d3o @ tebletvabiking macpinepar e a

bi ndi ng sol utign. Using a,35 fluidised b ranul at | J bi ndi n
sol ution elqé”pfﬁgé{‘ﬁ'/tgc? %?/%Fﬂ@ @B%nf@"ﬁiSX%ﬁ?"eO?%o@mg} '\gg'ﬁégnbggﬁ Flg%géfg%\aﬁ?% g ’
portion o 00tR@bes, eatis hadnd@t B0 ing iadaahtt o t he obtai ned WD 2006/ 058723

PCT/ EP2005/ 012773 74 granul ates and m xed. The obtained m xture is

subj ected to a tablet maki ng machi ne equi pped with a di e/ punch bi concave
syst erg ofSdpabataly) 4 boatingreetugion i prepedey bylsuaperiding 6.8 g0dbydmbsyropyimetiyh havi ng

150 ng in i gh aratel.y, a coati ti i nar,

suspendi 51608 61 'hy 8PbRg FrBipe A0RYI05aaF p i Bkl BeReRY Yo o

ItOO: yet hy;;szamige@tarcfsml 72698 @f wateB. \gsing atHigraBbated dhe 88 tabldtsrapayed Bboymaref i ed
alc in ) of water. i.ng .a H gh Coa e -t d
above ar é’oaﬁ?g‘ﬁ"gﬁth\%i Gf’ﬁﬁ'?%gomét&?gttf’ g e?%’?“iﬁ%%ﬁq?%'gt% i \e/é:cqq%qmgiﬁgad'sée%‘gﬁ gglpg g ,
each haviypggib4.5 ng in weight. 10 COWOSI TI ON EXAMPLE 3 Preparation of
capsul es Fornul ati on: Conpound of the present invention 5.0 ng 15 Lactose

rmnoh%rate 200 ng Colloidal silicon dioxide 2 ng Corn starch 20 ng
COMPOSITION EXAMPLE 3

Preparation of capsules

Formulation:

Compound of the present invention 5.0 mg
15 Lactose monohydrate 200 mg

Colloidal silicon dioxide 2mg

Corn starch 20 mg

Magnesium stearate 4 mg

20 25 g of active compound, 1 Kg of lactose monohydrate, 10 g of colloidal silicon dioxide,
100 g of corn starch and 20 g of magnesium stearate are mixed. The mixture is sieved
through a 60 mesh sieve, and then filled into 5,000 gelatine capsules.

COMPOSITION EXAMPLE 4

25 Preparation of a cream

Formulation:
Compound of the present invention 1%
Cetyl alcohol 3%
Stearyl alcohol 4%
30 Gliceryl monostearate 4%
Sorbitan monostearate 0.8 %
Sorbitan monostearate POE 0.8 %
Liquid vaseline 5%
Methylparaben 0.18 %
35 Propylparaben 0.02 %

Glycerine 15 %



Magnesi um stearate 4 ng 20 25 g of active conpound, 1 Kg of | actose
nonohydrate, 10 g of colloidal silicon dioxide, 100 g of corn starch and
20 g of mmgne®issn2st earate are m xed. The mixture is si egedriosnorgh a 60
mesh sieve, and then filled into 5,006 gel ati ne capsul es. COVPCOSI Tl ON
EXAMPLE 4 25 Preparation of a cream Formulation: Conpound of the present
invention 1 % Cetyl alcohol 3% Stearyl alcohol 4% 30 Qdiceryl

monost eafatiged MateBaspi t an nonost earate 0.180% Sor bit an nonostearate PCE 0.8
% Liquid vaseline 5% Methylparaben 0.18 % 35 Propyl paraben 0.02 %

d ycerine 15% WO 2006/ 058723 PCT/ EP2005/ 012773 75 Purified water csp. 100
% An oi | Aneikatveatereemilsioo craane smpregarpd aih el ingradienth isted gbeud, ssing | i st ed
above, usi i al nmethods. 5 WD 2006/ 058723 PCT/ EP2005/ 012773 76
CLAI VEB: %fﬂ%stgﬂgfrﬁ%h%%r]l do[3',2':4,5]thieno[3,2-d]pyrimdine derivative of
formulaa (1) RLR2 OJ n NN R3 NSa/N-R5 5 R wherein n is an integer
selected fromO or 1



10 R and R2 are independently selected from hydrogen atons and C, _4 al kyl
groups R3 represents a group selected fromal kyl, am no, nonoal kyl am no,

di al kyl amvoaoocaisyi2z3 heteroaryl and saturated N-contai nipog/aressnorys! vl
groups bound through the nitrogen atwmto the piridine ring, all of them
being optionally substituted by one or nore 15 substituents selected from
the group consisting of hal ogen atons and al kyl, al koxyal kyl, aryl al kyl,
R6000-, aueomp; R6R7N-CO-, -CN, -CF3, -NR6R7, -SR6 and - SO2NH2 groups
wherein R6 and R7 are independently selected from hydrogen atons and Cl_4
al kyl groups 20 R4 and R5 are independently selected fromthe group

consi stirig Obe bfdpgddsi3'dt drijthienal3@-t]pgrividie datvvativeoefdsinufla flormula (11): (CR
8 RA--- (CRRRI & (Il) 25 wherein p and q are integers selected from1,
2 and 3; Ais either a direct bond or a group selected from-CONRL2-,
-NR12CO-, -0-, -COO, -0OCO, -NR12 , 2 OCONR12-, -NR12CONR13-, -5-,
-SO, -S02-, -COS- and -SCO-; and & group selected fromaryl,
heteroaryl or heterocyclyl; whereinQheNghkyl ygroups and the group & are
optionally substituted by one or stu nt igel ected fromgroup . 30
consi sting of hal ogen atons and al kyl; I , arylal kyl, R140C0-,
hydr oxy, WO 2006/ 058723 PCT/ EP2005/012¢73 I 77 a (Y5 0XO, RL4R 5N- CO-,
-CN, -CF3, -NR14R15, -SR14 and -S 2 oups; el'n the groups R8 to
R15 ar® i ndependently selected from hydrogen atons and Cl1_4 al kyl groups;
5 and the p fmceutically acceptable salts and N-oxides thereof; in the
manuf acture of a nedi canent for the treatnent or prevention of a

pat hol ogi cal condition or disease susceptible to anelioration by

i nhi bition qf. r 10 2. Use according to claim1, wherein
t he nedi carrgn BH%?%Q%&ggeﬁgﬁ%%ﬁg%treat ment or prevention of a disorder
which is selected fromasthma, chronic obstructive pul nonary di sease

rheu oid il | Fank

i seads. 5. K{gHt e fiieBRhdortlpORbEl tm ARRb e o el o ar ¢ bot
met hyl gr oups 15 4. Use according to according to any preceding cI aim
wherein n h i

wherein Ra 1o reBredfied i friecten O A RS dnaReAer S <Rl

N- cont ai ni n@etm@@"ym:}obstaytura@ddirpentbmmgdleﬁﬁpgx@h gtCh@S bound through the nitrogen

atom to the piridine ring, all of them being optionally substituted by one or more

15 substituents selected from the group consisting of halogen atoms and alkyl,
alkoxyalkyl, arylalkyl, R*OCO-, alkoxy, R°R"N-CO-, -CN, -CF3, -NR°R’, -SR® and -
SO,NH, groups wherein R® and R’ are independently selected from hydrogen atoms

and C.4 alkyl groups

20 R* and R® are independently selected from the group consisting of hydrogen atoms,

alkyl groups and groups of formula (l1):

859 \ { 10511 2
—{-Cr'R }—A—"CR R——)q—G

()

25 wherein p and q are integers selected from 1, 2 and 3; A is either a direct bond or a
group selected from —CONR"-, -NR"*CO-, -O-, -COO-, -OCO-, -NR'*CQO-, -
OCONR'2-, -NR'?CONR"-, -8-, -SO-, -SO,-, -COS- and -SCO-; and G? is a group
selected from aryl, heteroaryl or heterocyclyl; wherein the alkyl groups and the group
G? are optionally substituted by one or more substuents selected from group .

30 consisting of halogen atoms and alkyl, alkoxyalkyl, arylalkyl, R™0OCO-, hydroxy,



20 nitrogen atomto the piridine ring, all of them being optionally
substituted by one or nore substituents selected fromthe group consisting
of hal ogewoabenssaad al kyl, al koxyal kyl, aryl al kyl, R6@Q@mEP2@iskoxy3
R6R7N-CO-, -CN, -CF3, -NR6R7, -SR6 amd - SO2NH2 groups wherein R6 and R7
are independently selected fromhydrogen atons and Cl_4 al kyl groups. 25
6. Use according to claim5 wherein R3 is selected from nonoal kyl am no,
?Ih al k_y![ ami n@lko?ﬁ@XS,aRﬁRMQNf-gmt@FanLN@MRF'F SRIE god y$ONHUysuiEo wherdimr ough
e nitrogen atomtq,, thg piridine rin |, .of them bei.ng n u i tut ed.
30 7. Use afteo?aibRy tt?'gnfr?)F‘Qéﬁﬁ?dﬁ&h%g%{?%wemgwgi'yﬁwqa§° Sﬁﬁgrc%ﬁgﬁl&gtom
8. Use accogghupg;, to any preceding claimwherein RS is a group of fornula
(rrry -CAC) & H2 2 35 (I11) WO 2006/ 058723 PCT/ EP2005/ 012773 78
wherein q is an integer selected from1l or 2, A represents a direct bond or
a group - Cehlttheapithriddcésticalgacaptabl sxits add N-oxides thkreofiet er oaryl or
het erocyclyl; wherein the group & is optionally substituted by one or
nore substuents selected fromgroup consisting of hal ogen atons and al kyl,
al koxyal kyl jn @eyhadufadtureRE 4068dicaraérit dorythe FeRivER1 BNor€GEntion@a pa@rigical

-NR14R15, -SR14_and - SQ2NH2 gr o © wh I,. 4 . and 5 i I
s ShyA e PR AL, B s e iR A
clgi{nS vvhere: n thg ?roup & is optionally substituted by one or nore
substuents selected. fr.o roup,consjsting of hal t I d
ra0cs 18 SRses g e peE TR e e e RaERs AT TR oror i ng
t0| any Pricﬁ\l@gti@rﬁ aiiéfdlfbﬁfeei/vhicﬁfis @éielt.lctﬁirrameaslﬂmﬂ ahmedriy bbsiructivespuimondrgs t he
val ue o , is selecte r om nono m no.. di al kvl am ' t t ed
N cont ai n AFSRESCPOUDEIH T BRyASHe R G dugHiat her [ ePBIReLRERRE, { he®
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CONH 1gnd &2 is a group selected fromaryl, heteroaryl or heterocyclyl

roups, . . . . .
d P 4. Use according to according o any preceding claim wherein n has the value of 1.

5. Use according to any preceding claim wherein R is selected from monoalkylamino,
dialkylamino and saturated N-containing heterocyclyl groups bound through the
20 nitrogen atom to the piridine ring, all of them being optionally substituted by one or
more substituents selected from the group consisting of halogen atoms and alkyt,
alkoxyalkyl, arylalkyl, R*®OCO-, alkoxy, R°R"N-CO-, -CN, -CF3, -NR°R’, -SR® and -
SO,NH, groups wherein R® and R are independently selected from hydrogen atoms
and C44 alkyl groups.
25 ‘
8. Use according to claim 5 wherein R® is selected from monoalkylamino, dialkylamino
and saturated N-containing heterocyclyl groups bound through the nitrogen atom to

the piridine ring, all of them being non substituted.
30 7. Use according to any preceding claim wherein R*is a hydrogen atom.

8. Use according to any preceding claim wherein R® is a group of formula (Il
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wherein q is an integer selected from 1 or 2, A represents a direct bond or a group -
20 CONH- and G? is a group selected from aryl, heteroaryl or heterocycly! groups;
wherein the group G? is optionally substituted by one or more substuents selected
from group consisting of halogen atoms and alkoxy and R™OCO- groups; wherein R™

is as hereinabove defined.
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13. A method for treating a subject afflicted with a pathological condition or disease
15 susceptible to amelioration by inhibition of phosphodiesterase 4, which method
comprises administering to the said subject an effective amount of a compound as

defined in any one of claims 1 to 11.

14. A method according to claim 13, wherein the pathological condition or disease is
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15. A combination product comprising:
(i) a compound as defined in any one of claims 1 to 11; and
25 (i) another compound selected from (a) steroids, (b) immunosuppressive
agents, (c) T-cell receptor blockers and (d) antiinflammatory drugs
for simultaneous, separate or sequential use in the treatment of the human or animal

body.



