-1- NEW PYRI DOTHI ENOPYRI M DI NE DERI VATI VES The present invention relates to
new t herapeutically useful pyridothienepyrimdine derivatives, to processes
for their preparation and to pharmaceutical conpositions 5 containing them
These conpounds are potent and sel ective inhibitors of phosphodi esterase 4

(PDE4) and are thus usgEw PVRIE@?HH@WM!DNE BERWAPIVEX  suppression of

pat hol ogi cal conditions, diseases and disorders known to be suscepti bl e of
bei ng i nproved by inhibition of PDE4. 10 Phosphodi esterases (PDES) conprise
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cel | acti vaihg improredibyintibitoared®D&4. | nf | anmat ory and i nmune cells, including
| ynphocyt es, nacrophages, basophils, neutrophils, and eosinophils. Moreover,
20 PDE4 inhibition decreases the release of the cytokine Tunor Necrosis
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In view of these _pgré%i ol ogi cal Ef ecb%,é PDE4, i Q'hi bi t@rs of v%ri ed chen cal

st ruct ur efaymbeen igerdiied & dafe (PDEGIQ EPEL dhwhigh difige it substraterRrelsrensfevent i on of
chronic aesltagﬁelb@ti\)itwdeas&mmbxénd%ms@éti@w&s@hdmmﬁforg?&tnhcér@saiﬁgbenes. _

condi ti ons, diseases and di'sorders known to be susceptible to anelioration

by inHidbiti on of PDE4. See, for exanple, US 5449686, US 30 5710170, WD

98/ 45268, TWOPPRHA] méE Rl 982 M@ﬁ Qﬁﬁ@]@?’@ycli\éﬂl\ﬁﬁbﬂ@%e%ﬁiﬁ gp105,
WD 96/ 40636, US 5786354, US 5773467, US 5753666, US 5728712, US 5693659, US

5679696, GEI5EIBIIRcreaEBalioAYP lpwissaseddy RRE4HORYD ase assodated pifRe and
ompounds TR PR L n L s R in 2 g ) B e R e hse 4 are
in acti vincsing lwppreerytesER@aisipbages basephids. aeniioritilgsarg eoneritis\Moreaeer,
ar of ylﬂoneP[ﬁ@l iﬂmaikigr? becreases 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 disciosed 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.

35 A few compounds having the capacity to selectively inhibit phosphodiesterase 4 are in
active development. Examples of these compounds are cipamfylline, arofyline, cilomilast,

roflumilast, mesopram and pumafentrine.



rof lum | ast, nmesopram and pumafentrine. -2- W have now found that a series
of pyridothi enopyrimdine derivatives acrg.potent and selective inhibitors
of PDE4 and are therefore useful in the treatnent or prevention of these
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associated with both steroids and |nnunosuppressants 15 Li ke ot her PDE4
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damage to the cells or tissues is produced through conditions |ike anoxia
or the production of an excess 25 of free radicals. Exanples of such
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repair and, wou | cordlngly, t he
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whi ch et hegied QBB S®phBgitidERd Bhstid-éddpPlgéd| réflik deagsenpounds of formula (1)
to a subject in need of treatnment. Thus, the present invention
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
25 of free radicals. Examples of such beneficial effects are the protection of cardiac 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 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. Also described are methods of treatment of diseases susceptible to
amelioration by inhibition of PDE4, which methods comprise the administration of the
35 compounds of formula (1) to a subject in need of treatment. Thus, the present invention

provides the use of a pyrido[3',2":4,5]thieno[3,2-d]pyrimidine derivative of formula (1)



provi des the use of a pyrido[3',2" :4,5]thieno[3,2-d]pyrimdine derivative of
formula (1) -3- RLRZ2 O N NR3 N5 NR_aR (lI) wherein n is an integer
selected fromO or 1 5 Rl and R2 are ingependently sel ected from hydrogen
atons and ClA al kyl groups R3 represents a group sel ected from Cl- Coal kyl,
am no, nono- (Cl-Cl0al kyl )am no, di-(Cl- C oal kyl)am no, nonocyclic or

pol ycyclic C5-Cldaryl, heteroaryl an@&l\saRirated N-containing 10

het er ocycl yl groups bound through the pX{rogen atomto the pyridine ring,
all of them being optionally substit ong=_y nore substituents
selected fromthe group consisting of oger atogs and Cl- C2oal kyl,

(C1- Cl0al koxy) - C1- C2oal kyl , (rnonocycli c[7or l ol lic C5-

Cl4aryl) - Cl- C2oal kyl, R6000-, C1-C oal y INGEERs-CN, -CF3, -NR 6R,
-SR6 and -SO2NH2 groups wherein R6 Bnd RY ar® igeependently selected from
hydrogen atons and 15 Cl4 al kyl groups R4 and R5 are independently sel ected
fromthe group consisting of hydrogen atgys, Cl- C20al kyl groups and groups
of formula (11): -4-CRBR- A - (CR1IR11 -& 20 (11) wherein p and g are
integers sWh¥€tled from1, 2 and 3; Ais either a direct bond or a group

sel ect ed f§ @ ipldyBldelecteddg@br1-0-, -COO-, -OCO-, -NR12000-, - OCONR12-,
-NR12CONR13-, -5-, -SO, -S2-, -COS- and -SCO-; and & is a group selected
from mBnocyclic or polycyclic C5-Cldaryl, heteroaryl or heterocyclyl;
wher ei n thﬁ*%idﬁ?%' iKde pefrae Ay ERtét Worh My d igeH Ritdts éﬁ@cgﬁélkﬂ%ddé _
substituted by one or nore substituents Selected fromthe group consisting
of hal ogen atons and Cl- C2oal kyl, (Cl-Cloal koxy)-Cl-C2oal kyl, (nonocyclic
or pol ycycks - <Gk I : . ~ _0XO0,
4R ER e , Fep%e%?ﬁgwub ﬁ%ﬁ%g@ﬁ%ﬁ?ﬁ‘haﬁd%s"’& ﬁ?ﬁ?{ﬁﬁ% u%?' i e
groups R6 Eealkpi@niaeempnerygimeramniyoyclicel e tsaryl. hetarearyansiraturatedMi-cemainbpa

al kyl  gpOURSercefeiyl groups bound through the nitrogen atom to the pyridine ring, all of them being

optionally substituted by one or more substituents selected from the group consisting of
halogen atoms and C,-Cypalkyl, (C4-Cioatkoxy)-C1-Cyalkyl, (monocyclic or polycyclic Cs-
C1saryl)-Cs-Cyoalkyl, R%.OCO-, C;-Cypalkoxy, R(R'N-CO-, -CN, -CF3, -NR°R’, -SR® and
-SO,NH, groups wherein R® and R are independently selected from hydrogen atoms and

15 Cy4 alkyl groups

R* and R® are independently selected from the group consisting of hydrogen atoms, Cy-

Cyalkyl groups and groups of formula (Il):

—{—CcRRE—A—{-CR"RIH -G

20 (1)
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'’COO-, -OCONR'%-,
-NR'?CONR"-, -8-, -80-, -SO,-, -COS- and -SCO-; and G? is a group selected from
monocyclic or polycyclic Cs-Cqsaryl, heteroaryl or heterocyclyl; wherein the C1-Cyalkyl

25 groups and the group G are optionally substituted by one or more substituents selected
from the group consisting of halogen atoms and C;-Cxalkyl, (C;-Ciealkoxy)-C;-Caoalkyl,
(monocyclic or polycyclic Cs-Cyaaryl)-C4-Coealkyl, R™OCO-, hydroxy, C4-Cysalkoxy, oxo,
R™“R'N-CO-, -CN, -CF3, -NR"R", -SR"* and -SO,NH, groups; wherein the groups R to
R' are independently selected from hydrogen atoms and C1 alkyl groups,

30
wherein each of the heteroaryl groups is a 5- to 14-membered ring system comprising at

least one heteroatom selected from O, S and N, each of the heterocyclyl groups is a non-



wherein each of the heteroaryl groups is a 5- to 14-menbered ring system
conprising at |east one heteroatom selegted fromO, S and N, each of the
het erocyclyl groups is a non -4- aromatic, saturated or unsaturated C3-Cl0
carbocyclic ring in which one or nore atoms are replaced by a heteroatom
selected f taini r.o
heterocycléggmarldtf%tﬁ%geﬁr E’RSQEHE"‘}T gg%t %g%%g?cgly?irn ﬁ%%o*’& é’%“a%%%&{% S9F ri ng
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conpounds. As used herein the tern1a|ky| enbraces optionally substituted,

| i near or branched ra havi rbon at eferably lto
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radi cal s hevwditign br igedse §Useéstibiioyareliofation dydnHIBitien of sHosphddiystéralse 4. 4 car bon
atons. Exanples include nethyl, ethyl, n-propyl, i-propyl, n-butyl,
sec-butyl, t-butyl, n-pentyl, 1- nethyl butyl, 2-nethylbutyl, isopentyl,

1- et hyhpr qmbbessbs %ﬂbr@ﬁrfﬁ?'sﬁ ouﬂaaniéOaI% Bﬁdﬁ'ﬁé@r TRY inveﬂh&i&aqyd provides
1-et hyl butyl, 2-ethyl but rret h%_l' but){ 1, 2- di et hyl but

yl
1, 3-di met FRN%W?WU“CQ' OEFtHOﬁ’éP'P@P%DFPFW“Q effef] 'M%FWPBh?fﬁa‘d @W»‘é’c‘ﬂ?? pentyl,
3-net hyl pentyl and iso-hexyl radicals. Wien it is nentioned that alkyl
radi cals may be optionally subsituted it is neant to include 25 |inear or

branched af\kYy$ed 'éﬁrR‘@ﬁ'% tegn adityksmpraceaapionpdy substisriehdacamsanched cadicaly be
unsubsti t Lﬁa%gOf toszméérbémét%ﬂwsld? SreSerahg it trd @@ cQﬂboﬁ%‘i‘orﬁé m&%réfeka%w dikgnt s,

for exarrple by 3 substituents. When two or nore substituents are
presenfd eraéwa§19@gtlpwqea1lsyl nigglicpls having starfe Ptﬁferéb‘b/ﬂetpeﬁrﬁnd morepreteraply 1 to

opti onal | Y4 eMBoh bidmed al kyl group is typically unsubstituted or substituted
with 1, 2 or 3 substituents which nmay be the sane or different. The
substituents are preferably selected from hal ogen atons, preferably

fluorine atgimy eg‘bﬁgfugé}'ne@ hRLRAy NG ao%%f)é%lpylgﬁ%  SER, R oyt 15ar bon

atoms. Typi caln stituents on roup are
unsubsti t umetﬂ\wbpl’yéf?emﬂé\d'bub'! iisnpaniyy 1s€tjb!§t>"|0t>m|t &4 @mﬁwylmmﬂﬁar e

unsubsht UffhySfndty USRI D.chyidnds 3 dhuAUb0R) 3 28 anbuds used

herein, the te or a aces opti St
| i near or 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 2- methylpentyl 3 methylpentyl and

iso-hexyl radicals.

When it is mentioned that alkyl radicals may be optionally subsituted it is meant to include
25 linear or branched aikyl, alkenyl or alkyny! radicals as defined above, which may be

unsubstituted or substituted in any position by one or more substituents, for example by 1,

2 or 3 substituents. When two or more substituents are present, each substituent may be

the same or different.

30 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
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

35 or substituted with 1, 2 or 3 fluorine atoms.



branched oxy-containing radicals each having al kyl portions of 1 to 10
carbon atons. More preferred al koxy rqqypals are "l ower al koxy" radicals
having from1 to 8, preferably froml1l to 6 and nore preferably from1 to 4
carbon atons. 5 An al koxy group is typically unsubstituted or substituted
with 1, 2 or 3 substituents which nay be the sane or different. The

subst i t uersgisad defginftes tepnalkoxy éertadeylaybambeaces entionally febstisrted dingan or
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di fl uor onel:toﬂqoi)gg @ﬁ%@%%ﬁ%@gmg%%} g%%ég? %f%?@é and 2- hydr oxypropoxy. 15

As used herein, the term nonoal kyl am no enbraces radi cal s containing an
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group are thensel yes unsubstituted, Preferred optionally substituted
Tonoal kyl &iPREeR 2PRAIAS RIS MEHRY D, MPETRY ar e b SH6r no,

i - propyl ambuttxy, tnbthwyy{rmrrbr@ﬁwetm;@mwbﬁmmﬁ rg/dku*k/mb&mx?,m-hy@exyethoxy
ydr

trifl uororret?zlyl am no, difluoronethyl am no, oxymet hyl am no,

2- hydr oxy @A MHFHRYPIORAY- 2- hydr oxypr opyl anmi no. As used herein, the term

di al kyysam no enbraces radicals containing a trivalent nitrogen atons wth
two optionally substituted, |inear or branched al kyl radicals of 1 to 10
carbon 33\sisgAderin. o teamimnastkylamine empraces radicald ceMripingAnRPticadllvcal s are

"lower di aj,kah@el Nmeaf GrbraRdhRd RN RRIidals8N 110110 Girbd? fbREdh¥hdd 8B 1 to 6 and
nore preferably from1l to 4 carbon atons in each al kyl radical. WO

2006/ 0587 ZvalEnt+NHe mavigal Mare prefgrred monoalkylamino radicals are “lower
monoalkylamino” radicals having from 1 to 8, preferably from 1 to 6 and more preferably

20 from 1 to 4 carbon atoms.

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,
25 hydroxy groups and alkoxy groups having from 1 to 4 carbon atoms. Typically, the
substitutents on a monoalkylamino group are themselves unsubstituted.

Preferred optionally substituted monoalkylamino radicals include methylamino,
ethylamino, n-propylamino, i-propylamino, n-butylamino, sec-butylamino, t-butylamino,

30 trifluoromethylamino, difluoromethylamino, hydroxymethylamino, 2-hydroxyethylamino
and 2-hydroxypropylamino.

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
35 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

atoms in each alkyl radical.



A di al kyl am no group typically contains two al kyl groups, each of which is
unsubstituted or substituted with 1, 2 or 3 substituents which nay be the
same or different. The substituents are preferably selected from hal ogen
at oms, pref wioabepstwiori ne atons, hydroxy groups and al kOwEp@§sapPs3 havi ng
from1l to 4 carbon atoms. Typically, tlke 5 substituents on a dial kyl am no
group are thensel ves unsubstituted. Preferred optionally substituted
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n- but yi ( hyd%ﬁi}ﬂ?%w%&“é Wi Eeé/t il 58 (ﬁ%@ﬁ‘%ﬂ@%’%°&?ﬁﬂ?@amf”°
Eu'zj yl (hydr Ob&y,dpcr)qpfyetl')y&m\emyl)aldinbj etbylmy&bhyhéthylﬂmmmydrbx*]mahylfmproﬁﬁ)laminoa. I
y roxy tri rone erein, the termaryl radica
enbr ace %’ hﬁ &ﬁ%%&}’@f"f‘@%’f%e “@8{}‘&@ “ar yl radical such as
phenyl , I lnaplbuwigHy_;iroaymahhwmhxnancbutynbymmmeydyl)aﬁmnyI Is prefer (rjed 35 A said
optionally ed or
substi t ut ed&ﬁéﬁ\%ﬁ&@@dgﬁée@g@%ﬁﬂ é’a [ow%t%@ku 'yuol]j&ﬁ&g?l%derﬁ lgléine or different.
The subst i t ysinexyethyémethgtiaminb, eghywiydtoyetyhanize, *R@Tdﬂm%b[%ﬂYaMno :
hydroxyethyl(i-propyl)amino, n-butyl(hydroxyethyl)amino, sec-butyl(hydroxyethyl)amino, t-
25 butyl(hydroxyethyl)amino, difluoromethyl(hydroxyethyl)amino,
hydroxyethyl(trifluoromethyl)amino, hydroxypropyl(methyl)amino,
ethyl(hydroxypropyl)amino, hydroxypropyli(n-propyl)amino, hydroxypropyi(i-propyl)amino,
n-butyl(hydroxypropyl)amino, sec-butyl(hydroxypropyl)amino, t-
butyl(hydroxypropyl)amino, difluoromethyl(hydroxypropyl)amino,
30 hydroxypropyi(trifiuoromethyl)amino.

As used herein, the term aryl radical embraces typically a Cs-C44 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



7 selected from hal ogen atons, preferably fluorine atons, hydroxy groups,
al koxycar bonyl groups in which the alkyl noiety has from1l to 4 carbon
at ons, hydroxycarbonyl groups, carbanoyl groups, nitro groups, cyano

groups, roups, Cl1-C4 al koxy groups and Cl- IkyI
groups. ﬁ% ﬁ&éﬁ\é%zgradl cal carries 2_,or nore substltue]?ﬁTéEﬁlZg 2)1%7
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hal ogen atons, pretferably fluorine, chlorine or brom ne atons,

al koxycar bonyl groups in which the alkyl noiety has froml to 4 carbon
atonms, nitr&s ugddepsn, thycb"rmmt@dsawlpsmca%nﬁﬂaoah kppically 861 1an thefibefed riigk oxy
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oyr 1 dast nyt RetgraBFRRIcEPaf o 4 SReRHng Bt o S OF Mok ol hheeld Rastons

benzoxazol yiing comaiazahsteroatbemzi m dazol yl, thiazolyl, 25 thiadiazolyl,
thienyl, pyrrolyl, pyridinyl, benzothiazolyl, indonI, I ndazol yl , purinyl,
qui nol yl, isoquinolyl, phthal azi nyl, naphthyridinyl, quinoxalinyl,

qui nazol i nyA saidwptienally sutgtituted neterbamladicaltis tyaicellyunsubsttided of supbtitutedadthi ny|

i soi ndol4ien
pyr azol QF ygﬁ%ﬁéad}gﬁhi; Wh&}n q‘?/%fﬂr%tﬂé Seme oP ﬁéﬂefh!az f%&lt@ﬁﬁrr@%fe |aP1I3)/I ,
t hi eno[ 2, 3- #flectes/romihalegen ai@d"st prefeyabty %49@"‘9 E@n@pybrowne ate@s.cal s. 30

oxadi azol yl alk%@érgbb{*l grd?%%*rij\)ﬂlnch f?i)éra'ilé}i Mblety'HE‘sqll%?rp{ M 4 cdrBbrRZBM¥! nitro
t hi adi azol yl hi en d

8/ qui nol i nyl, isoquinolinyl, indotyl,
benzoxazol yQ"OUIh%}S‘M@WY gmiﬁw -Gyalyberarrsyd ¢1p9¢a&q>maroup8pyvhema@m@¥qroqwd t he

various pyrfa@icﬁpdérrﬂlé&\’i of rﬂgﬂef‘s@bﬁlt@’ern?s ﬂfeeécuﬁét'ftﬁéhts Mray D8 theSind & difdientt he term
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i n whi ch WOh2aeeweSBristibsitGiE4EP2005/ 012773

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, pyrazinyi,
pyrimidinyl and the various pyrrolopyridyl radicals are preferred.

35 As used herein, the term heterocyclyl radical embraces typically a non-aromatic, saturated
or unsaturated Cs-Csp carbocyclic ring , such as a §, 6 or 7 membered radical, in which



8 one or nore, for exanple 1, 2, 3 or 4 of the carbon atons preferably f or
2 of the carbon atons are replaced by a heteroatomselected fromN, 0 and
S. Saturated heterocyclyl radicals are preferred. A heterocyclic radical
may be a siW@R6(0FE or two or nmore fused rings wherei PEHERYRON2Ghe ring
contains a heteroatom Wien a heterocy®lyl radical carries 5 2 or nore
substituents, the substituents nmay be the sane or different. A N-containing
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atom of the carboc chrln S relaccgb% n ato A sai
optional | y eBEA_T \é@ﬂ Ry & pefelratam seledpd e "Eqwga PV‘%?@%%‘PFYW ed or
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ot or abi  TISHERT 2t 185 oRe B0 salféit ShRRIET FR TS pe bR R s o 1
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t hi onor phol ¢anly¢cyclplymgo$ gdpjacpgbaa@itrqgglh atopi. razol i di nyI qui nucl i di nyl,

triazolyl, pyrazolyl, tetrazolyl, cromanyl, i socromanyl , I mdazoli di nyl ,
i m dazolyl, oxiranyl, azaridinyl, 4,5-di hédroj oxazol yl and .
3- aza-t et r afypaid optionally substitutdcheseropistybradisadis Mpicalitinsabstitued or sistigtedd f r om

pi peridyh, Ry id 6r¢§@ubsﬁh9ﬁ§ WhlchYhay H@ch@ B&thé Byélﬁé\f@ﬁt tT*P\b%”Bétﬁuhé?th]é srgl - 20

Where a heterocyclyl Tadical carries 2 or nore subsfituents
subst i t uent RrefpRdpihEeleqied frarm halogen aﬁome@ret@fab'yp@oag%atom BYHOXYH5APSANCt he

atoms, radi sRéx gréisHaving frof i Bcatbish étmé CTyiiEP ané siibstiuRfts ok gener al
structures of the invention are ubstituted". This means that

pti onal S
these at onBeteros¥fiy gdical ﬁﬁ?ltﬁ?m%"es&ﬁ‘éﬁ’%t‘-‘r’i%d cycles can be either
unsubstituted or substituted in any poisition by one or nDre for exanple
1, 2, 3 bst ents ere en. ato und to the
insubst iut BXPERIGH hefsifinels SaeAB A B BPE AERInG SIS Phesub ol aced by
chem cal ly mmpﬁr@hltﬁombmmshnyr adirsia| wrazmumy&tp:@ﬁohdtriyauumuaiddmyl?masl VWhen 30
two or nore sub

h
o e R, BUSRVT b i el S v BRI L ec
herei n, the4 Eeilhydl'tabxn;eiyl artdBvazietralnyesofciahylr Pretered hetenocydyl rdmficais ate and

e 2t BBty B APl RSP S el A R o ARRBRIDE, o, BT or e

atom nost pr er a ori he™t en used as a
prefi x H&s the sanme neani ng. -9 Conmpounds cont ai ni ng one or nore chiral

centre may Q\ﬁ'\e?bsgqet'e%ﬁaﬁr?édl%éﬂnggk loYmBFe substituents, 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.



di astereoi sonerically pure form or in-the formof a m xture of isoners. As
used herein, the term pharmaceutically acceptable salt enbraces salts with a
5 pharmaceutically acceptable acid or base. Pharmaceutically acceptable
acids include both inorganic acids, for exanple hydrochloric, sulphuric,
phosphoric, diphosphoric, hydrobrom c, hydroiodic and nitric acid and

or gani ¢ aCodpouhds canainipgeneior maore chitatgentes magbkeised imenantiomescediglor c,

ascor bi c, | i succpnic, [tartari benz nethanesulphonlc

o hanesul fReRressasistEaheele iR fe ot p e ReelE Htme e a 10

Phar maceuti cal | y accept abl e bases incl ude al kal i rret al (e.g. sodiumor

ot assi u and, alkali garth neta nes hydr oxi des
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asi c am nes, esent conveni ent
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reat nen (0] | Seases usce | e o0 el n e I NNIEpIrtron o
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anel i or at iythdhesiiBhomt tdtRahealipRERE, béﬂiéﬁébu%bhfédﬁ lgqgmhééiﬂ’pﬁdﬂlﬂ: acid.

adm ni stration of the conmpounds of formnula ( NR3\NS NFR
(la) s wharmeageutically a&ﬁeﬁtﬁl?'ﬁﬁéﬁess'éfjée? atgay F“@Fﬁ‘ée 8r sogiungor gefgsgigmiard

I ndependeniidal e ﬁ-fémge gr QAR Gr eg.bmyﬁy@msd,dgslaﬂd Blgalilc HH84I8r exaipld\O
2006/ 058723 PCT/ EP2005/ 012773 10 represents a group sel ect ‘ed from al kyl,

ani no, oAl ¥YIngsianyalkyiamirgs ang h@tero&yc}lp amifgt-er oaryl and sat ur at ed

N- cont al ning heterocyclyl groups bound through the nitrogen atomto the
piridine ring, all of them being optionally substituted by one or nore
subst i t uehedised heteain @niV-gxide fiefoged fomdhe testiani §asic apdnesgRimines Meesentinal kyl

al koxy@ k¥le maledi¥! &dikyh i RBR N-CO-, -CN, -CF3, -NR6R, - SR6
and - SozNHZerSr gups 'I@lerglon R6 ané| 5‘;@3@: I ndependently sel ected from

hydrogen atons and C1, al kyl groups;
In one embodiment 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. Also described are methods of treatment of diseases

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

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

R' and R? are independently selected from hydrogen atoms and C., alkyl groups;
30



R4 and R5 are independently selected fromthe group consisting of hydrogen
atons, al kyl groups and groups of fornmula (Il1): 10 - ( CRBR- A--(CRROR @&
(11) wherein p and g are integers selected from1l, 2 and 3; Ais either a

di rect bondVorRoes/087duip sel ected from - CONR72-, - NR12COPCILER200508373 | - OCO-,
-NR12C0O0O-, -OCONR12-, 15 NR12CONR13-,1%.S. -SO, -S-, -COS- and -SCO;
and & is a group selected fromaryl heteroaryl or heterocyclyl; wherein

thg ?I kylt %@Fﬁ’étségéjfatd@ éﬂéb%d@?onﬁélﬂyl%}hlh@ﬂﬁéﬂdélky%% thﬂéyféﬁlrgb’aﬁjﬂel or nore
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of being inproved by inhibition of PDE4, in particular for the treatnent or
prevention 1 g ructive
pul nonary ﬁfseng’s%h aﬁ?h@%&aﬁ\%‘:“gy Sélgﬁéﬂr&ﬁhﬁd@ p&) &r%&"ﬁ%&; r{yIBFSU g%ﬂsagorn?saSI gl
irritabl e @oupsAnsigreupsefdermula(l)s still anot her embodi ment of t he present
inventigp the use of the conpounds of formula (1) wherein n has the val ue
of 1; in the manufacture of a medicanent for the treatnent of diseases
susceptl bl e of being i rrprogved LY § nhi bitio 1@f113DE42 in particular for the
35 treatnent or prevention SR & dlsorder ‘ /g Sel ect ed from ast hma,
chronic obstructive -11- pul nonary di sease, rheumat 0| d arthritis, atopic
dermatitis, psoriasis or irritable lpmwel di sease. i s al so anot her

N e S
- ( C1- O oasdtgatedamome-CONRI -saiRl?Cmeeo-L\l-Qmm{, @@DﬂgNR@C@Q)C-}Qﬂ@NR@-F eups bound
(v ouah, 1h oAb RGEN & 00d 0. HIe R Lh 880l 0.4k b P ARG

optional Ty Substi G 6r “REr BB AR rom the group
consi sting hﬁtel‘nali}'qumtmwl avigre@il the2lkal grolips Qrclthelgwblﬁf)ay? o@ibna@Poal kyl ,
(monocycl i cg %hm%'d%@yﬂe o rfors Sddiitletts)sefebietdBH §r¥lip SR of %og@n%%n@xy,

R6R7N- CO-
and alkyl, alkoxyalkyl, arylalkyl, R“OCO-, alkoxy, R“R'*N-CO-, -CN, -CF3, -NR™R?, -

SR™ and -SO,NH, groups; wherein the groups R® to R'® are independently selected from

20 hydrogen atoms and C44 alkyl groups
and the pharmaceutically acceptable salts and N-oxides thereof;

to a subject in need of treatment.

25 Itis one embodiment of the present invention the use of the compounds of formula (l)
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.

It is still another embodiment of the present invention the use of the compounds of formula
(I 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



10 -CF3, -NR6R7, -SR6 and - SO2NH2 groups wherein R6 and R7 are independently
sel ected fron1hydrogen atons and ClA alk groups; in the manufacture of a
medi canent for the treatnent of diseases susceptible of being inproved by

i nhi bition of PDE4, in particular for the treatnent or prevention of a

di sor der whimdmarysdisedsec thednfatairadkyitisnatopicidesnatitis, pyaiasisaariivigabteibowelar y

di sease, rgsgg§t0|d arthritis, atopic dermatitis, psoriasis or irritable 15
bowel dlsease is still another enbodirment of the present invention the
use of the conpounds of formula (1) wherein R3 is selected from
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nonocyry | Go@kl diseaseycl i c C5-Cldaryl, heteroaryl and heterocyclyl; wherein
the group & is optionally substit ut ed by one or nore substuents selected
from group consisting of hal ogen atons and Cl-C2oal kyl, (Cl-d oal koxy)-Cl 5
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wherein Kb WHREPTFRS 55 wct%fr%mwd%{%ow)am di-{CGrealiidamineend e of a
medi camentsaf Pated RecdifAhgPRler&tychli §885€Sound through the nitrogen atom to the

20 pyridine ring, all of them being non substituted; 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.

25
Itis still another embodiment of the present invention the use of the compounds of formula
(1) 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

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

Itis another embodiment of the present invention the use of a compound of formula (1)

wherein R® is a group of formula (111)

— e~ 2
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(i)

35



suscepti bl e of being inproved by inhibition of PDE4, in particular for the
treatment or prevention of a disorder which is selected from asthnmm,
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nore -13- substituents selected fromgroup consisting of hal ogen atons and
C, -0 oal koxy and R140CO- groups; wherein 4 is as hereinabove defined; in
t he manufacture of a nedi canrertCferA a G?Ent of di seases suscepti bl e
of bei i nproved by inhibitiontf PDE4H,n particular for the treatment or
prevention of a disorder which is selected fromb5 asthma, chronic
obstructive pul monary di sease, rheuftBtoid arthritis, atopic dermatitis,

psori asi s yMerdif Giid 2R infedd? WBleclbFRAS € 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 C,-Cysalkoxy and R'OCO- groups; wherein R' is as
20 hereinabove defined; in the manufacture of a medicament for fhe 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.

25 ltis a particularly preferred embodiment of the present invention to use the compounds of
formula (1) wherein R' and R? are both hydrogen atoms, n has the value of 1, R*is
selected from mono-(C;-Cypalkyl)amino, di-(C4-Cypalkyl)amino and saturated N-containing
heterocyclyl groups bound through the nitrogen atom to the pyridine ring, all of them being
non substituted, R* is a hydrogen atom and R® is a group of formula (11l)
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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 a group selected from monocyclic or polycyclic Cs-Caaryl, heteroaryl
35 and heterocyclyl; wherein the group G? is optionally substituted by one or more
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pyrano[4",3".4',5"lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
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pyrano[4",3".4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidine
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pyrano[4"“,3".4' 5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
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According to a further feature of the present invention, the compounds of formula

25 (l) 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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to a further feature of the present indention, the conpounds of formula 25

(I') may be prepared by one of the processes described bel ow. Conpounds |a

wherein R3 is a nonosubstituted, di sugéi;jnr,%;{ ed or unsubstituted am no group

may be obtai ned as shown in Schene 1. 2006/ 058723 PCTI EP2005/ 012773
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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 ll, 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.,



R NHZ IVR RZR R 0)n0O)n/ N 1) PCCI3S N B1l I 61 I R N NS
NH 2) HNRAR5S NNS NR O xv RT R4 NR5 Vla A ketone of formula VI,
wherein n, R and R2 are as herei nbefore defined, is 5 condensed w th

mal ononi tr '\{'6260@/()58'9?3 presence of carbon disulfi de to yi elce/iphRsHRyBr ocycl e
of formula , according to the nethodydescribed by E.G Paroni kyan and AS.

Noravyan at Chem HeterocycL Conpd (NY), 1999, 35(7), 799-803. Ketones VI
are comrercially available or prepared according to the nmethods descri bed
at C. A nswi9h39536Sy):Aolegne, A0/ aragréat B8 300 ChigTFEpoe) 0954, 1187 2499-508, a9 9, 39,

536, J. Col ogRpe Kobowd §H184reRitnl 1063068 6gl2i m France, 1964, 10, 2499-504, and
E.M Kosower, T.S. Sorensenre 55163 28, 687. Reaction of conpound Il with an

am ne HNR6R7 of fornmula XIV, wherein R6 and R7 5 are as herei nbefore

defined, vyields pdRtieybf & H@ﬂw:tﬁ%h\éﬁmlé HNRE dlesmiiabay Wverkin®evwmbk’ et  al
at J. Prakt Chem , 1973, 315(4), ocon ensatlon of

corrpound | | Fre\gstRresnkeiers dgh ﬂﬁ‘f”ﬂ@’e Fﬁlr 'g'ﬁ% derb\fagg%ﬁlggé 6%/"&[’%% KGpoplagt

pot asi um caaik® gkt @hbor 978 ®r514)] gmagser | di ne conpound 1V, 10 according to
C. Pei nador et al J. Het. Chem 1992, 29, 1693 or C. Peinador et al

Bi oorg. Med. Chem , 1998, 6, 1911. The pyri dot hi enopyri m di ne derivative Vis
si nt hesi zed by Cs'uﬂsbaaérit@Vcl@j‘ondérfsbmrfmdbmbeudd\lll\w]thlz chlwoddatdnside mitthe

el antior BESTRRST B HASS bR aehantrt carBe R Hror 88 B iendyifite SRR ATV,

react i vaOdeadooeding/te @Peinhdored bl J. AdfcChean 1992294693 at € Peinafiorfadahi ¢ acid i s

preferably Eﬂgrgaﬁéﬁl Qf?rl '1958 bo%noester or anhydri de. The reaction can be
carried out '1n"a 'so Fvent' preferably a polar aprotic solvent, such as

N, N-di met hyl f or mam de, d| oxane, acetone or tetrahydrofuran, in the presence
at o tomperaturo 1 SRCEGE TR pRhe IR ORE s Eded é’%%afﬂéﬁ%f.y{eé‘m out 1
t he absenceinigrmadigisl Wewith a erthofgnnete dssivative HCEQRs vhsrein &F is & Cacalyl groupeact i ve
15 as described at C.Peinador et al Bioorg.Med.Chem., 1998, 6, 1911, or formic acid or a
reactive derivative of thereof. The reactive derivative of formic acid is preferably 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
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 chioroimine derivative of V is sinthesized using phosphorous
oxychloride as solvent, and the resulting 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 I.
35



derivative of formc acid is used and the mxture is heated at a tenperature
from40C to its boiling point. 25 The correspondi ng chl oroi m ne derivative
of Vis sinthesized using phosphorous oxychloride as solvent, and the

resul ting i MW&ee8ZBe is reacted with an amine of fornubar/Ekdosybesein R 4
and Ware as hereinbefore defined, to gt¥e the desired final conpound Ia.
When the defined groups R to R7 are susceptible to chem cal reaction under
the 30 conditio S, o t he erelnbefor descr i esse are

ncompat | bl e wi tRECEINg B UERe SEakre s ednesephRrens By B DY DU SHE Y be
used i n accoerilates owgénliersltfamd.admv 4re pedpiarestl, byfthe pexasydescritesel bBlowN'” G eene and
P. G M Wits in Protective Goups in Oganic Chemstry', 3°'d Edition, John
Wley & Sons (1999). It may be that deprotection will formthe last step in
t he synt hesAsotbér roatepianthel sbtehtidnoof cninaounds My is\4BoR0 063 OEHE2E PCTI EP2005/ 012773
22 Accorging to a further feature of the present invention, the

pyridot hi'enopyrim di ne derivatives of general fornmula XV are prepared by
the process described bel ow. Anot her Scheme?2f or the obtention of conpounds
b is shown in Schene 2. 5 Schene 2 WO 2006/ 058723 PCT/ EP20051012773 23 R1
Rz O&R1 + 1 +z MO OV ONHRz VI MO OVII RR RRRLRR OnPCCI3 O
In/ NHONOHC \NC XVI VIl IX R R 44 Rl R2



Oln--/ %NONnN{z +HS-NFiz RBRNC NHR 3SO XX R RR H
HC(OEt)3 OlniIn N POCI3 N H-- ?11JIll_-_c1 SROC XI Xill RERR O
In + HNRKR3 N XV R3 '"NI S BN R/VNRS |b Ketone VI, wherein n, R and R2
are as her ewphedemsg2sief i ned, reacts with di nethyl carbgiatgbddiidies presence
of a strong base such as sodiumhydrids in tetrahydrofurane to 5 yield the
di ketone VII, according to the nethod described by L. A Paguette at
J.Org.Chem, 1991, 56, 6199. Ketones VI are comrercially avail able or may be
prepared according to WO 2006/ 058723 PCT/ EP2 [&12773 24 the nethods
described at C. A rth Og.i&mh., 1959, 3§ )36, J. Col ogpe, oA. Var agnat
Bul | . Sao. Chi m Ftander' 964 499-504, ahd E'M Rosquer, fT. S. Sorensen,
1963, 28, 667. 5 ackd on o¥*%CorPund Vi1 wi t hycyanoacet ami de&Hj n et hanol
under refluxing conditions with the presen ot assi um hydr oxi de vyi el ds
the pyridine derivafiive VI11, as described By .OB‘énkert et al. at

J. Am Chem Soc., 1965, 87, 5461. The sane referernce

R1 R’ R? R?
0 )n 0O
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HO® "N° "OH cr” N7 Tal XVi
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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 to

5 vyield 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



applies for the conversion of VIIl to the 1,6-dichloropyridine derivative IX
by reaction with phosphorous oxychloride w thout solvent at 150-170Cin a
seal ed tube. 10 I X is converted to X under classical Suzuki coupling

condi tions Y 20ez058720n With a boronic acid of a | ower apdyykplogicarase of
formula XVI in the presence of potassiaum carbonate and

tetraki s(triphenyl phosphi ne) pal | adi un{0) under reflux of dioxane, where the
boronic acids R3B(OH)2 or their correspondi ng boronates are conmercially

avai | abl e dhe rethodadreeribed @t ByAipewerrOmeIEEd1988y39. 586 nECHBINes Al@radnabef or e

defined. SuBIESHIIHIMPFSHRC I N8 4081508] ariETMOKBSbwWEr W &S oferi¥Bh CrABB OAC et ani de
in the presence of a basé such as potasium carbonate affords the

t hi enopyri 8e conpound XI, according to Santilli, A A; Kim D. H;
Wanser, S. V.; J Het erocycl Chem 1971, 8, 445 or 20 Schneller S. W;
Cl ough, E. W

erocycl Ch 1975, 12, 513. Th ri oth eno yrim dine
derivative Xl I |Psea§f‘?ﬂﬂf gn g}' Wik cyangaceiamige in Wﬁ&\?%féﬁ‘aﬁr & %"n th a
<|\)/’r3 Ej hog‘)r mat @fgggms/ugﬁh the prisdentd bﬁpot@anl;dﬂmrmmcynazns lﬁeli'l@hclilgélﬂénvﬁﬁveaﬂll & oorg.
em rnjc ctjVve_derivative
Vher oot - riaesSabea g Wtk Bl 9t GReaie a8t B M TR MG R i
hal i de, or t spptied fer trrercoavé'r;ﬂn iofllll td ke 1,$-dambrapynd1mdématt\mrlx|btydeanmbn with a

sol vent, pr °8Wg°%¥s ggﬁgﬁ?ﬁd‘?@{ 3& 3ﬁve§1l9%tv 1,70§¢|ﬁ1h ealo thlb di met hyl f or mam de,

di oxane, presen an organi ¢ base,
preferaUDy an am ne base, such as trlethylanlne and at a tenperature from

15C to 40C. Thq iEESERM @?E‘uﬁ&e?%la?&?a‘?g[édk?go %&&d%ﬁs reafi

sol vent, in whi c case an reactive er| vatl ve of
the car boxylbcbr@maecld of 8 layess @lkyihprenate ofifgmutacXVi; mth@alteéenc@tofaotaemrer ature from

40C to its DobldAdafeh hks(?ﬂ;‘ﬁeﬁ%ﬁo@ P%Jf&ﬂmﬁ%) rabMefG 6 AL I {ihb' s

si nt hesi zed usli ng phos oro (074 c e as vent an e resul ting
i nt er medi at korprjic Ia@ld%Re@KQM )t or their mﬁﬂsm@lngfhﬂfm@ af@SOWEFQ}ﬂélﬁé&"th@fand R6

are as re ound | b. WO
2006/ 053?23§@HC$'§ %ﬁgodggf%@grg?gﬁh%ggb%ﬁgélhﬁgf ﬁgggﬁﬁb%gﬁge@gggpt able salts of

the conpounds of the present invention represented by fornula la and I'b may
be acid addi ti orsgbk é‘er@&yéfédéﬁhénsaﬁui 6f|08||ﬂp§|ﬁ-|dt)5w1th @ﬁﬁ’é?@ipﬁ@ac@fanﬁcﬁl@m% d

addi tion salts include ormed with a d such as,
exanpl e, hyBeSHIES A asmﬁbﬁ&ﬂﬁ%ﬂm Fﬁfﬁ?'&t%ﬁﬁ%gs it gromy Sing parmeouna
phosphori ¢, agordind 8 Sﬁmtllﬁ AR AaKInt; DAFI; YVardel) Sav.,; JiHBterol@Bhém, ATe! 8 a45BRI €i C,
T g Sk o, oLy A o B, P2 B LS a1 o
salts include inor ganl c salts such as, for exanple sodium potassium
cal ¢l um and The pyridothienopyrimidine derivative XIl is sinthésized by cyclisation of
intermediate XI 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 XIlll 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.



ammoni um salts and organic al kali salts such as, for exanple,

et hyl enedi am ne, ethanol am ne, N, N-di al kyl enet hanol am ne, triethanol am ne
and basic am no acid salts. 10 The conpounds of the present invention

r epr esent ed MR200¢{858Z8ove described formula (Is and |b) ReVEPIGS/a10E3
enanti oners depending on their asymmet ¥y or diastereoisoners. The single
I soners and m xtures of the isoners fall wthin the scope of the present

i ti 15 T lo -

compounds. or _carl EnanialsSicdl abAbElPGbr nElepmpdina@ ol reRP I, oy
ACTI VI TY zsprrewteqt\bxaavmmadceudj @bh@éﬂﬁééd'ﬂ@ $aits ppalkaltpdaition sasuspended i n
DVBO at a sg Ié?&‘ﬁ@&cﬁ@é&d?ﬂ‘bncgaltélncn% thU%S f&rﬁm@@%ﬁ‘gsrnm@rra?a&@ﬁ&dasafor

di fferent concentrations varying from1 pM to calculate an
| C50. These®X@MPif: hydrechigiice h ﬁl@romm erweﬂlp wlfam%gltnq, ﬁh%s(?heﬂ%asw&h ap| at es

contai ni §g styhmt aetdegémwM%xmbne édeqe;erﬁvanaeff%sn@@itmoﬁeﬂi&as@dm.cl farthhese
cases, t he Iates wer e hawed at roomte rature an stirre

ni nut es. e'ﬁa'fﬁ maaﬁ?'tcewgthape%q‘fen'a.anetpefe uep emasEm e %P%ede?'m%ﬂt@n"i ow

S0 M T 6 e B e ) PSM  CANP ere
ris | 1. an n C wer e
added to ea®RAMRRIHM saftang 85“!@??8#%&@*%%% F%tf%foean'eaatgylﬁB‘l‘;q?%’%”% croliters of
a sol uti on ethaicarminagV,REfidkyldrizthapbirina)éristidneaminecandaiaeid amingledid séltst ri ng f or
1 hour 3b roomtenperature. After incubation the reaction was stopped wth
50 microlitres of SPA beads, and the reaction was allowed to incubate for
anot her 20 35 m Thet enpaundsoafiing prepent itvantonrepresentertisthe iahgve desicolsedt | vity

t / 1 773 26 The
ool on i Brflie (AShATRRAARAR XBAANBRELES: BTRFRIMALAATT, 20 T
buf f er (500diasiereoisomerfs. Thé singls lsﬂmemgamcEmlxluresmﬂtIEe:megrsadewmmn thecycope ofr es 1

p.G/L [3 gfé\g:’ tBgads sol ution was prepared by adding 500 ng to 28 m
H20 for a :gihrel egt@gér?’cleﬁtratlon of 20 nmg/ M beads and 18 nM zi nc sul phate.

The resdbts are shown in Table 1. Exanple | C50 PDE4 (nM
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 uM to 10 pM
25 to calculate an IC5,. 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.



20 26 27 23 36 4,6 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 | that the conpounds of fornmula (1) are
potent inhibitors of phosphodiesterase 4 (PDE 4). Preferred
pyridothieqﬁgygkﬁﬁgkpe derivatives of the invention posgeap2@8012¢B0 val ue
for the inhibition of PDE4 (determ nedgsas defined above) of |ess than 100
nM preferably | ess than 50 nM and nost preferably | ess than 30 nM 15 The
conpounds are al so capabl e of bl ocking the production of sonme pro-

i nfl ammat ory cyt oki nes such as, for exanple, TNFa. Thus, they can be used in

the treatnment he alabRinGhikiurd wéé aﬂsﬁarteerby aaaiﬂ somuapmmocﬂj mpbfSIeRRSay as el |
as those diseases or_conditi where the ckade of pro-inflammatory

cyt oki nes 8Fffer{e0traMekisiRft7. 51 %mM Mo Gla Hfmwlf@'%)cﬁﬂﬂ"cp ’B@"Qﬁ'f"e%érh‘g'fliﬂt 20

These di segg-cAlv ssAluéghysi@uﬁtmreﬁé?é@w SAMRSE00URG to/28 PVHI® PR AYingi Sease,
allergic rhinitis, arthritis, osteoarthrl tis, osteoporosis,

bone- foﬁmf’?'?ﬁ?“ﬁ?%r%@?@QIW%BBV‘@)%T}’BZ‘W B3®05/ 012773 27

gl onerul onephritis, multiple sclerosis, ankylosing spondylitis, Gaves
opht al nopat hy, ast heni a, gr av dj abetes i nsi pi dus, graft rejection,
gastrointestinarﬁ%ﬁ§ﬂgﬁﬂ?§h§WE i%y {ncerative colitis or Crohn disease,
septic shock, adult distress respiratory syndrone and skin di seases such

as atopic derrratltls cont act—der-ratit-S——acHte. tonyositis and 5
psoriasis. They can aI so be usﬁ'ﬁg Iferrpr o'\(fé"rb@%”fr"w ebr ovascul ar function as
well as in the treatment off othepoCNS riel atedgdi sedses such as denenti a,
Al zhei mer' s di sease, depregsion_and ag nootropic agents. The conpounds of
the present invention are allso of 2henefilt wheR3adnin| stered in
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37 21

38 19

46 14

55 19
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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 IC5p 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,



10 conbination with other drugs such as steroids and i munosuppressive
agents, such as cyclosporin A, rapanycin or T-cell receptor blockers. In
this case the adm nistration of the conpounds allows a reduction of the
dosage of twe 2066ag728lr ugs, thus preventing the appear anma/fodshemndesi red
side effects associated with both stermwids and i munosuppressants. The
conpounds of the invention have also shown their efficacy in 15 bl ocking,

after preve ve an urative treat t he erosive an ogeni c

o focts 1 aREanoBgen ribRh sHerosfr SR ha sdfufls: BralRs Aflathonels

ant i i nf | anmmayasthentr grggs,(ddbetes |dsa|b|dm graftoajestioar gastreintestialidisordensisiicbrags
agents), st e | n used
al one or kagezg VF?%F{E o%ﬁ%vﬁoﬁgﬁg% SeT s an )i éﬂuﬁt%@sﬁ'g%%féep |§atory§pﬁé'ror9|§ r{?jﬁe 20
preventive smdd:sﬁases:smh aeeatomeelenn'@rtms @ontg@tsiermtrfrp‘e@mtm@ﬂrmpmombga@t li ke
drug-i ndycey §Q'rh§ b‘Be‘d &fhsim ve%@f%&n‘e‘of&%@&ﬁ%ﬁ fﬁHcﬁ@r’i 53 w@l?QeP#ﬂag' tis

and gastro-esop agea I Seas can e used

treat nent ohe ﬁa@tﬁtﬂnbgf Q’Smf QNSE [ﬂﬁted)%eaﬁﬁéﬁ@hcﬁfrﬁ?@@nt'@oq'm%n@feﬂ qlgeagqa, tissues
i's pr oduceddéppésg,;égha,q(pggjhgdt,gP§ aybits, anoxia or the production of an excess
of free radicals. Exanples of such beneficial effects are the protection of
cardiac 25 tissue after coronary artery occlusion or the prol ongation of

cell and tim®@mboaRid bﬁtMeN‘é@@nt ifVBAtGHATE QldB &6 berefit WRer AuBiRistepst Ar e added to
preserw ng sol utions jnten or stara transBI ant, orgqans or. fluids

such as "Bl otRNRiRation uit °thﬁﬁg§}‘9§r58°'h?%ﬂer8%5ﬁéﬂé!?m't‘"‘?ﬁ‘f PreseYRagsnify SH4N 3hd wound
heal i ng. 30cyBREpsrit Ao,gbwamjid’r%rplyéelld@téﬁtcﬁ'mﬁmyérsmdrlnﬂeaedaethé aaministratiaf oftthe

composi £1 on@RSHANT ST = etk Shit dReaR 5 ot 4%, b eef e i) Rbe. uced | n

a met hod of a;ipeamnnent thehndesﬁeddﬂe&ffeéts asdmexal'adrmtm degtewmmdcorrprl ses

adm ni sterin atie U|r|n S htr ef f e _anount of
2 pyri dot hi BRpse e GreRBR T e, B FG DR AR ABR o im, B8 oifBay T

phar macdét i blad:ld:r;g aftergpéantiee srad/dr duretive iéatmé@, tHeGBoHNEBaHRILI ceTddanR2Gab1s012773
28 The pres; I i ch
corpr e, - BaboetBY Va3, & BARER KIS ROTETBR LT o AARETUbIoRR o
derivative undn-steroidal antanfyarrmmatery agents)nsicesat arembhig, elcarwpardtancentrated dgidseof i n
association with a pharnmaceutically acceptable excipient such as a carrier
or diluent._The active ingredient may conprise 5 0.001 %to 99% by wei ght,
pref erabl y Oheyeanibe L@s%alyyre\nélrvgqﬁ»mblr@%om With eagidsand/erantisrapeipdidiggsipdi® t he
nature b tBr‘évér%Q‘éh%P &ﬂaﬁ\}éclréé/ﬂﬁérﬁ%fgefs%’hl%%ﬁnéi'biaﬁ%l‘o@n@s life drgltRiuggsle  prior

to appllcatlon Preferab XI he conpositions are nmade up in a formsuitable
for oral, Pé?i'ﬁc%ﬁpt'c Hieses, | Plé'@‘ﬂ'éﬁ'a,te‘ﬂ)lé'ﬁ%rﬁt%EQBBQ%“Scﬁndlg?Fé%’FéQﬂhégea' reflux

adm ni st r at §i@dase. 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

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.



10 The pharnmaceutical |y acceptabl e excipients which are adm xed with the
active conpound, or salts of such conpound, to formthe conpositions of
this invention are well- known per se and the actual excipients used depend
inter alia wobeessm8ended net hod of admini stering the porpesitdaeons. 15
Conpositions for oral admnistration nme2s take the formof tablets, retard
tabl ets, sublingual tablets, capsules, inhalation aerosols, inhalation

solutions, dry powder inhalation, or liquid pre ch as m xtures,
desharPRoRYce hgr

| X rations, s -
elixirs, syrups 0P ReRSHER¥ERIRR alsgjprovi gimacRyt ﬂ@%‘?ﬂ?ﬁ@%ﬂ CPTRRrse,

I nvention; @&ufhadive patalisnt s lcdBla peidotmibdopyriniigite derdvativeedf folinuten) ora t he art.
20 The diluents whi.ch ma us I n fhe preparation of the.conpositions
el ude ¢ HEBETRYHIT FRieedes Sne Bt dsRisrRRT R S0AmA BT h ¢ he
active i ngrazdeptable excipiehterich asmatchrrieobodiluentg Tioe adtivairgrediend mayentmgrise f
desired. . T 05 . Ofad Ve o i .2 and 500 ny
of acti VB | 07 UarERa 8 KR siRHroER L% B by fRGhE LB hIBRR T T1C

| i qui d conpiependiog uperaiive edtureof the fdmulatiomand whetiher fartrer Hitution ésftodelntadeons or
suspensi ons,; hOB TR / ' : t or

ot her deri ?ar{??\t})gaﬁpg{‘;&{ohéﬁ%{:t | V@%@ﬁg@gﬁ%ﬁ%g@ggpgt.rféc);]%%ta héﬁ?% f?rr 8'(Ea‘*g)l(arrpl e,
sucrose to tPpicah pasey regial, pRieutFTROLE SpBIPsIablesAadmiyistealigpr i se an i nsol ubl e active
conmpound of the invention or a pharnaceutically acceptable salt thereof in
association with water, toget her with a  suspending agent aor flavouring

agent . @Bnposi t i BiPhrBPaceyfealy aseartably xcirients Waigh 8@ admiedrvath the agiveol ubl e
salts, Whi CdbmpbandBt @Bl E5uBIPEorRSount S8 ZEmTith @8mpitions iof this TBYeriien HisSpail ved in
pyrogen free aqueous dia or other appropriate parenteral injection fluid.
WO 2006/ 05ETPHNRET Pepd s a5tHBrpIoRts Wsrisisbend ies aha,en e enecmRied S r at i on
may take thgirhinksteriag tial doivipesitions. creans or | otions, all containing the
conpound of the invention; such preparations may be nade by nethods

wel | -known in the art. 5 Effective doses are nornmally in the range of 10-600
ng of adbi ve i ngCathpasitiony &r orall agmini3tration ag age theefgrbof tablsts|tesdre tabibts,n one or

T e oat PR o Bkt B tenld FAARG) SR Pt o (or we

inhalation, or liquid preparations, such as mixtures, 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 salt

25  thereof. '

The liguid 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.



therein are illustrated by the foll ow ng Exanpl es (including Preparation
Exanples (Preparations 1 to 63)) which do not Iimt the scope of the
invention in any way. 1H Nucl ear Magnetic Resonance Spectra were recorded on
a Varian GenpnoosdS¥r23 15 spectronmeter. Low Resol uti on MaggTmpreasnt7(3n z) were
recorded on a Mcromass ZMD mass specty oneter using ESI ionization. 20
Melting points were recorded using a Perkin El mer DSC-7 apparatus. The
chromat ogr aphi ¢ separati ons were obtained using a Waters 2690 system

equi pped with a Symmetry C18 (2.1 x 10 mm 3.5 nmVM colum. The nobil e phase
was formc aci %&n@p&rtﬁhé for?d?@é@lmﬁ@tr;tldﬁ%ayt%ﬁé{?\%@% SR AmMBh, &Qéjms or

acetonitrile (500 nl) formc acid (0 m.), ammonia (0. m.) and
wat er (1000°¥ans, e'monta'wns thel qoppeHRheidhe DwertignosuR) preraratiane mayPa ma&ﬁdwt hen 4
mn. wth 9a¥nmels Bell-Khsvd iR@sUat 1 bration tinme between two injections was 5
mn. The flowrate was 0.4 niL/mn. The injection volune was 5 mcroliter.
Di ode ar Pay chromat ograns were collected at 210 nM PREPARATI ON EXAMPLES 30

PREPARATI ON 1 EﬁéédWé)d’dSeE-aFé’:‘ﬁchmbHﬁﬁmﬂan?e bil 1060 rag ef active mgﬁdmpsd 02501;1 )

sodi um hydrl de eth et her a

was added i@ Pé%yp‘gqsgpﬁﬁ‘aygﬁé@”}"?ﬁtgregﬁ iBAei trggtEQ’fSFSeB %f‘?{aa}ﬁ? ‘Bé‘t
a m xture ofreatmsntsyperasyde (5.0g, 50.9 mml) and ethyl formate (6. 17 n1,
76.4 mmol) in ethyl ether (20 M) is dropwi se added. This final mixture is
stirred at OC for 6h and then WO 2006/ 058723 PCTI EP2005/ 012773 30 al | owed

t o reachHOr oom t efipesyatheses oftee mmctundfbfrﬂaelWerqt‘[bnan)i of thetimtermemitkdesdfonusk t he
reaction m I ter (10 ni)
i s added |neﬁ%ﬁl@aﬂeﬁllél{réﬂﬁe;%gﬁfﬁg&@ﬁ%égsm@ér%a@ie <'51 g{rggﬁgulcﬁoégam anl c phase is
washed twi céPreparationatlde 63))wn®§@loa1q>uhmm§1e;shm@ftb@ Bvenionfrogmt ey and washed
with ethyl ether, then acidified with 5 6N chlorhidric acid (8.25 m) and
finally extract ed repeatedly with ethyl ether. The collected organic phases
are washed with Wt NudearMagagtioResonanesrRpsctiavers regerded pp piVarial Gervni 3p%e

sol vent sgvagycab@diernder vacuum 5.1 Og of the desired conmpound is obtained
as an orange oil, pure enough to performthe next synthetic step. Yield=
79% 1H NWR (200 MHz, CDCI3) 8 ppm 1.9 (s, 3H), 2.2 (s, 3H), 3.5 (m 1H),

5.4 (d,1H), 5.8 LMRé%IJﬁoH)Mas@-S%e&% (rliz}ere recorded on a Micromass ZMD mass
spectrometer using ESI ionization.

20 Melting points were recorded using a Perkin Eimer 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 to 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 §
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 ethy! ether (100 mi)
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 mmol) 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



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 15 Preparation
1), nercurium sul phate (0.05g, 0.17 mmol) and 10% sul furic acid (5 m) is
heat ed at 1Q0@CobewssBB. The resultant m xture is poured operEeos@gr7pat h and
basified with 2N NaOH to pH=1 1. Afteso extraction with ethyl ether, the
organi ¢ phase is washed with brine, dried over magnesiumsulfate, filtered
and the sol vent evaporated under vacuumto vyield O of the desired final
product . Fugliomed tesaach faniemgeraiuretongmiobt: Eé?anelrﬁtmié lsa%?ﬂ pededandibe aquous

phase yi el dgatiodtniRieisQtirréd Eﬁborﬁrté}ﬂb&btureYﬂo%r%:h&P(yWaléﬁ NVRI FZ(.QQ&HM CDCl 3)
S ppm 1.45 (s, ( 5. REPARATI ON 3 2,

2-Di neth yl ¢& H’%Pﬁfbar}ddwﬁﬁhas?ﬁl_gfeéﬂ%a@(sd 'ITH@ qr%agu} ‘P"iaﬁ@ ""c‘ﬁ?ﬁwgmc%?"'tlbf"’é@&r ation

%d( 0. 59, ﬁ 9|€es6rgqhéou055pHa¥@H @@Qﬂatog@lthartand&absnsd thneﬂnyFaﬁért ﬁ\@ﬁ@&l&iﬁf@:ﬂ!ﬁl( 28 :Lno;’/o
over arco a ate

and acet% é@ @ ?&P“:? 3??%(8% ”é‘g '\’f{e%[a ‘Yjﬁ’?faf’%fj ‘?ﬁg‘?f@f‘f‘"g?}a&' %r&?ﬁgﬁ@t The

cat al yst i scdlibetad brgahfcrpﬂ-dswal-ewaehéd With Iokinehdrisel over maghesilimvstifates cﬂiﬂeram |

bi car bonat e ter d Lne, e m an

the-sor vent e B SPue @ aRlaSupttatui S i BRes e tond s Wubfedss 7

conpound asamongefe oihipsire endugh Y6 peribem @gHext syﬂtms(eZOMIeWQVCDCI 3) Sppm1.3

o A o> 3, 3 TN @O S o 288 1 a2 & PR MR B0 5 By an- .

35 car bai t ¢d.1H), 8©(@01:§1058723 PCT/ EP2005/ 012773 31

2,2-Di met hyl t etrahydropyran-4-one (5.0g, 32.0 nmol, see Preparation 3) is
solved in nethanol (4.7 m) and carbon disulfide (4.7 m, 48.8 nmol) is
added in onBREBARAthQN 2Mal ononitrile (2. 6g, 39.0 nmmol) is added portionw se

and, finall ¥ Bikde @E]hgg réﬂar%-o The reaction mxture is stirred at

roomterrperature range preC|p|tate|s formed, which is
filtered (3. 909)Aéhspeingloa@ﬁ§1hy@rem-51mettnvl-h¢p@ Hésiierne@donet@rﬁma@ﬁ mrAelosRet he

li quid s TRIRY
di ﬂydr oplrlsﬁ @gf;ﬁ%%megcmun@s@ﬁﬂa%ﬁ%sﬁcgg boni tra:n%gto\?‘;e%ﬂlr 'éslgéa $ Igl) by flash
8

chr omat ogr ap ﬁéorfth She WSFIFPF‘OHQ@IVQ iszneyraseover an ica batheangbasifipd Wish

i Olg,\ée nts GCHEQNZ—;OH {mi198Af'@er e‘ftr@étfén M&ﬁ%tzhyil&her!;th%l én?&&a%ﬁs widnel Yth S ppm
(s, H?me dried 0\$er magnesium sulfate filtered and the solven evaporated 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) 5 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, CDCl3) & 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



PREPARATI ON 5 6- Mer capt o- 3, 3-di net hyl - 8- nor phol i n-4-yl - 3, 4-di hydro-1
H pyrano[ 3, 4-c] pyridi ne-5- carbonitrile 15 The product resulting from
preparation 4 (3.99g, 15.45 mmol) is suspended in ethanol (17 m) and

nor phol i ne W& 2006/iksr23’7- 3 mMml ) is added. The reaction nipgtridpeoosBi2773ef | uxed
under nitrogen overnight. Then the systemis allowed to reach room
tenperature and the reaction mxture is left in an ice bath for two hours.

The solid fornmeg Fab.rtqéhwe%té.ﬁ%mﬁ\ﬁgn s negsioa \@zfoemmgr Qﬁ@b%apdt.onéf&er dryi ng,

3.12g of the fina pure enough to
per f or m t H@IVed ¥t mgtf@pol (4a7 anlijancsewhon qisylfidr (700 488 mreghds aided Bwe1. 30 (s, 6

|2‘2_), 12A75 (p‘bmo?-'r M)alongmﬁnlé M.6gt 360D mmeiy R ddbied ﬂrh')nonwnﬁe and, SnalgHriethfRRRRRATI ON 6
m no-

i met hyl - 5- (ﬂn?rer‘HblThﬁ Teadfipn mixurginstiied-25199pY eRReakre ff eh Aheengss-

g] pyri ds nq:recuﬁwt@@mmeaewmeh & fﬁ@%ﬂ?ﬂ sog»lmnexfis4 cc:jnSﬁtent with the desired
mer capt o |

pyr anol 3, foapﬁi*?‘i‘(r}e XIBE 'E?é‘% é' fgs -amyep- g%“ﬁmﬁww%@@)‘?’ Afbar ati on 5)
in ﬁlt hanoldlh)(ditﬁgHm-IHhtoDW@ae[BMm]p}&taHDSJ&:atbGnltrBe gre :chatsd bydiagh and
2-chl oroacet ani de r on m xture
Is then re %‘ag?éf}y Eﬁﬂhq.ﬁrgt \Q"é)h égﬁ@mnsgnegg\g}%&ugﬁgu[? ocd]est/ gﬁﬁ%ﬁ{j@md wat er

I s added tMeOH®82Yiahire48% he precipitated solid is filtered and dried. It
wei ghs t ct Yi el d=
g0 - iPrR TOGGENTM R0 s qé&?ﬁ%‘ﬂ@?&é‘ﬁﬂéﬁ s LR 20 (s 2
H 3.73 (m 4 35 H 4.64 (s, 2 H 6.81L (s, 2 H 7.07 (s, 2 H W
2006/ 0587%5% 339*%/012773 32 PREPARATION 7 2, 2-Di et hyI 5- nor ph
ol in-4-yl I'hydr o= 2H pyrano[4",3":4",5 ]pyr|d0[3 2':4,5]th ieno[ 3, 2-d]
pyrimid i6- Meengaytp-«'%caad!n!EtWhBHooa)hollnA-yla 4-dihydro-1H-pyrano[3 4-c]pyr|dme-5-
8- di met hyl & a} bBRkMEo! i n-4-yl -8, 9-di hydro- 6H pyrano[ 4, 3-d] t hi eno[ 2, 3- 5

b] pyri di ne-2-carboxam de (3.0g, 8.3 nmol, see Preparation 6) is supended in
et hyl 18rt hof or nﬁh%prpsmtmwit@g@omm@w@nmﬂ A9 542 mindi)ielsaspepdediieg, 0. 83

mol) |'s agagshi (1Hh§ ané‘]ﬁ&dﬁ"oﬁ’né ®. ﬂﬁﬁ‘??@ n’ﬂ'ﬂaffs ad8éd. "Pﬁe‘?é/é%Bh F‘h{ture qien the

reaction mxture is to reach room erature and in an ice
bath for tREWRSHNger nﬂﬁ@e@r%@mm dtnen theowistem is allgwad terearh raem tetaraiatyreni t h

et hyl et hegnd b redctioh dixiie id et 118e BatRGoraNE hbirs. THE BMBlfdred AFikaéent Wi th
and washed twice with ethanol. 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-
blpyridine-2-carboxamide
To a suspension of 6-mercapto-3,3-dimethyl-8-morpholin-4-yl-3,4-dihydro-1H-
pyrano{3,4-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-chleroacetamide (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. )t weighs 3.0g and its "H-RMN is consistent with the desired product.
Yield= 81%.
"H NMR (200 MHz, DMSO-D86) & ppm 1.29 (s, 6 H) 3.08 (m, 4 H) 3.20 (s, 2 H) 3.73 (m, 4
35 H)Y4.64(s,2H)6.81(s,2H)7.07 (5,2 H)



10 the desired conmpound. Yield= 92% 'H NWVR (200 MHz, DMSO D6) 6 ppm 1.32
(s, 6 H 3.20(m 4 H 3.44 (s, 2 H 3.76 (m 4 H 4.70 (s, 2 H 8.33 (s, 1
H) . PREPARATION 8 15 8- Chl oro-2, 2-di met hyl - 5- nor phol i n-4-yl - 1, 4- di hydr o- 2H

pyr ano[ 4", 3;",04006%5;7]93/“ do[3',2':4, 5]thi eno[3 2-d] pyri mljé_Tmﬁoo'g}agﬁj nal
product of preparation 7 (2. 84g, 7. 63 ;3mol ) is suspended in phosphorous

oxychloride (30 m) and heated to reflux for 90 mn. The excess of
phosphor ous oxychl oride is evaporated under vacuum and the residue
r edi ssol vedPREPARRATIO®N chl or of orm and a cool ed sol ution of 2N NaOH. The

aqueous phqsgmrﬁe@,&pgmrgqom{_wyp.@4yu,ﬁ)turgrﬁ|.proform and the organi c phases are
washed with water magnesi um sul fate, fi Itered and the

sol vent evaRysanRld d3"2 @Eg"éf’[?'az Eﬂﬁﬂﬁm?%‘?{:”’&ﬂ]wﬂmb"'“'@(ﬁ'ﬂpﬁ'@d which "HRW is

tent withqt - :
((:J?lﬂi‘ll?i‘]: ent Wi 1K'rﬁln6f858 Hﬂ%tffypmﬁmm L%%'W'BH rm ;{f_&:{tr\\ﬂ%ﬁ?) 88 (m 4

H 4.78 ?s b]éynpﬂ'le@ @azbr(»gamlqle @)09% T%ea\lﬁrgpa ation 6) is gupende
6- Mer C?gt 2 o$m6(oanﬁtgt(50nm%ng>dtb{reﬁ§wfbmabaeh?dratem gﬁg {mda Bmdh @ damfdd.OFrﬂs H

rano C ri rbopi tri roduct. resu ro
D parat| oMU TEaledanae ooy et 2R ratrin s glevfo S0l (15
219) 5and f“) rmbrhy%rﬁpéraﬁmdaﬂéﬁn‘ﬂén Icabﬁlhsf&twa‘_ﬁbthM:ﬂmélbI(aﬁaiﬂgpéhécﬁiﬁifihaed4 41g,

nmo ed. X . [ s,hea 1 under rogen

for "ahand B EEBEdmi vl 05 ARG Pkt bhSiehs 23 3hE%s AR RS oPBERE MG o e
under vacuuhedesireuhaempeemd tiatdy 929%.i due I's purificated by flash 35

h t ) X : f th
inal pr odabt e et LB, Biso 403 dRil 3515, B0 SR i stibeod iy 396 Tm. 4"
PCTI EP2005//@1270%, 238 8.33 (8IMRH). 300 |sz, CHLOROFORM D) Sppm1.35 (s, 6 H 1.6
(s, 1 H 2.85 (m 2H) 2.90 (s, 3 H 2.95 (s, 3H), 3.36 (m 2 H 3.64 (d,
J=9.07 Hz, 2 H 4.67 (m 2 H PREPARATION 10 5
5-[ (2- Met hcrRERARATIONS hyl ) ami no] - 1, 8, 8-tri net hyl -8, 9-cl i hydr o- 6H pyrano[ 4, 3

6- mer capt o- BT Ie AR HIB R PR Gty ae et byt - 5. 4

di hydr o- | H pyrane{dl 34", 8 pyyido[8',2'=4, S{lhian &[8/2-d]pytimidi@e 00g, 6. 51 mml, see

Preparation 15) i Phe final product of preparation 7 (2.84g, 7.63 mmol) is suspended in
phosphorous oxychloride (30 ml) and heated to reflux for 90 min. The excess of
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, 4 H) 4.78 (s, 2 H) 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%.



et hanol (100 ml ), potasium carbonate (2.16g, 15.6 mml) and

2-chl oroacetam de (0,67g, 10 7.16 nmol) are added, and the reaction m xture

is then refluxed under nitrogen overnight. The solvent is evaporated under

vacuum and WR2®6/058323added to the residue. After succes®CTEPZYWSHREMI ons with
chloroform the organic phase is dried3over nmagnesium sulfate, filtered and
the solvent is evaporated. The final product (0.34g) is isolated by flash

Wiz CHL ORI BiStls P ROFErE SR s B < o ) £ 5 158 @é’(%zﬂ%f%i( s,

2 H 3.34 (8,38 25 &, 8H),3t36 @r2.19B.647(d, Z9H)7 Bz, 2H)(4.67 @R WOY Hz, 2 H) 4.74
(s, 2H 526 (m 1H 6.34 (s, 2 H. PREPARATION 11 20

5-[ 2- Met hoxyet hyl ) (net hyl ) am no] - 2, 2-di et hyl - 1, 4- di hydr o- 2H

pyrano[ 4", PREPARATIONri0do[ 3' , 2" : 4, 5] thieno[ 3, 2-d] pyri m di n-8(9H) - one

- - h : _ . | A
a1t hi enot 2 S EpSthaly T Nhd @) Aflnck1 b Sy bl BT GY ke SHRRREE B T Oh 16)
i s supendedfthienci?,AyHlpyridineRsankexanide.m ) and p-tol uensul fonic acid
hydrate(0.029, §oQ%u¢gerHN of 6Lierddsl68. [(2Trhé ?Weﬁyﬂh%twr%ﬂmlseﬂm%ﬁﬁf 3, 4E1 1 ux

overnight. Then the reaction mxture 1S to reach roomten‘gerature

and left i rdﬂa/ﬁlrq-Hérpwanﬁ{3fﬂo¢]pxrmer{oear§ommﬁe£2 0Bg.&% bmmel ege Fapnaeatiop 455 in| t er ed

and washed gidni @bb)ﬂ O? sétB@ium c%iso%tegws@qs'émmngha 20bhibPehceftifide (057gH RWN i s
consi st ent W th esired di ti onal Hg‘dﬁbﬂt he desi red final

product 1&r &-1&BMep &e B‘}ﬂeéoﬁ'ﬂﬂﬁ'i‘eé?ﬁcﬂ%%‘éﬁ%ﬁﬁ {ent reflixad trogesqvsmidit-ed

resi due, 30rhelsdivends Eva;ﬁ*at@a LifdeehvBéduds ARIGAtE8s ad@éaﬂottﬂfeeﬂ@sraué fer2Cl 2: IVEOH

95:5. Yield= 76% ? lYHz CgkOQCF MD%% m140 s,. 6 H 1.60

(s, 2 H 3. %‘8°9(5§'Ve§gja%“°%%""”(%h°r§f9jm 8 8"9ehic Pha ?‘)0(%”“"}9 B§UR. 80 (s, 2

Iéi) Cﬁl 15 (il- su[EathﬁltﬁHed‘br(dSthe doltdnt is &BEHAB&TTr@VmbEpﬂBLﬁct éo 3492) Ills- isolated by [flzsh . 4
or o- t hox ydr o- pyr ano

5' 1 pyri do[ ﬂgr%i’ @ﬁg@%%ﬁ%&agﬂe%ﬁ%@%m WO 2006/ 058723

PCT/ EP205)3/19|mrk330c13mHIrteHltmnaFopzmdp&ppmﬂ agr(ermlﬂ)a’t 6(?1)05 2H)e5AER HP3. 7f2 mml )

i S suspen S r.o r or

min. The et 384t RISGRAT 6ol Sl e B sb ('ste 85y %Fli%% 22 aum and_

t he resi dugnt,déd)ssd (\%,eZiH) bet ween chl orof orm and a cool ed sol ution of 2N

NaOH. The aqueous phase is extracted 5 twice with chloroformand the organic

phases are washed with water and brine, dried over magnesium sulfate,
filtered arfPREPARATOONTt evaporated. 0.29g of a brownish solid is

20 5-[2-Methoxyethyl)(methyl)amino]-2,2-dimethyl-1,4-dihydro-2H-

pyrano[4”,3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8(3H)-one
5-[(2-Methoxyethyt)(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 is 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 '"H-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.



obt ai ned, which "HHRWN is consistent with the desired conpound. Yield= 100%
1H NWR (300 MHz, CHLOROFORMD) 8 ppm1.41 (s, 6 H 3.05is, 3H) 3.35 (s, 3H
3.45 Is, 2H) 3.60-3.79 (m 4H) 4.80 (s, 2 H 9.0 is, 1H). 10 PREPARATI ON 13
6- Mer capt o-wo3oegkioseihy| - 8- (4- met hyl pi perazi n-1-yl ) - 3, 4- didyyigh2605b12773

H pyrano[ 3,4- c] pyrid i ne-5-carbonitr3s le. The product resulting from
preparation 4 (1.50g, 5.94 mmol) is suspended in 15 et hanol (10 m) and

N- net hyl pi per azj,ne, .9 mmo IS _added. e react,i m xture is
heat ed at 1OOCZUT‘FJ@;FWPS‘H%@EW‘EBV@P?H {ﬁ]@:zs’?h@qgmfghﬁ spigPeadel i’)’r ated under
vacuum andplidsphéroaaibtyichigridee& miyand Reqied © reﬁmugmc @inp&hé examss b next
synthetic s ORM D H 2.30 is,
3 H 2.40 E"%°S%E‘Hj’”§°’?}/’§h‘(’f% 'szﬁﬁ?p”%iH B g va A §”‘b@’e S]Fd'%ll)eg%s%‘?ed( m 2 H 20
PREPARATI Obetdvéer elonoform and a cooled solution of 2N NaOH. The aqueous phase is extracted

I no- 8, 8xdi gﬁ&g%kh &1ér§foﬂﬁ%gakrpé RELAE bilisds lohidtnda AR Al oREILANS, AAQL dvei

o' Jthleno[ car a suspensi
6- mer capt on@g@smnmewlfa;a figered ane theydolyepteavaporated.- 9299 gf mb@wmsh solid is

di hydr o- 1Hlﬂ¥ﬁ\@6‘%h?bh4ﬁ-ﬁﬂ2m|§?bﬁk‘?s1 T%ﬁ%ﬁésfrécl} Qorﬁﬂoﬁaggweﬁ=960‘%‘ml see

Preparation 19) , potasium carbonate (1.72g, 12.5 mol )
and 2- chi offbNE @RP Bz CHEOROFGRM )ﬁrmmﬂﬁ‘r@ 8485 (a,rﬁﬁ)ti*h@ (|Se%k£)t34fn

m xture 'Sgst ngg@%l ﬁ-{?_4H5‘Q% gnzt,q)qg@gvggf 6h and then left at room

t enper at ure overni g he’ so ent I's orated under vacuum and water is
added t'® the resi due A solid precipitates, which is filtered and washed
with wat er prgpaRRGRONIHEEd, it vvei ghs 1.08g. The NVMR is consistent vm'th the
final product. Yield= 48% 200 MHz, CHLOROFORM D) & ppm 1.38 (s,
H 2.36 (s8-Merpgpto-Zpdimethyl- %4-msthy iparagipyaylir 3. 4cdinyqrps! fyevr@ngﬁyb 42(s, 2H)
PREPARATI ON; pyFiditfe- gc&bahnﬁtehyl 5 (4- met hyl pi perazin-1-yl)-1, 4-di hydro- 2H-
pyrano[ 4", 3" . 4' %:é rido 4,5]thi no[32al rimdin- 889 -one. WO
5006/ 058723 PCTI 98 aot S )ﬁgfroglsorep ratlon4 (1.50g, 5.9 mol) is suspende
é[ Ahm' n01-3[328ﬂﬁhd51ﬁ‘i@h‘lll)-a{ﬁd(h#mgﬂiyfmﬂefézﬁ@f(azsmt 339 Mm8l) B-adidby drHe- réégbnaw anol 4, 3-2 )
t hi eno R ¢ reparation
s supend iR L heged B R LR FPopSROO T S By e arai g o
hydr at e( 0. O&gumDaridthe resulting residue is pure enough to perform the next synthetic step.
'H NMR (300 MHz, CHLOROFORM-D) § ppm 1.35 (s, 6 H) 2.30 (s, 3 H) 2.40 (s, 1H) 2.50
(m, 4H), 2.70 (s, 2H) 3.00 (m, 4H) 4.67 (m, 2 H)
20
PREPARATION 14
1-Amino-8,8-dimethyl-5-(4-methylpiperazin-1-yl)-8,9-dihydro-6 H-pyrano[4,3-
d]thieno[2,3-b]pyridine-2-carboxamide.
To a suspension of 6-mercapto-3,3-dimethyl-8-(4-methylpiperazin-1-yi)-3,4-
25  dihydro-1H-pyranof3,4-clpyridine-5-carbonitrile (1.89g, 5.94 mmol, see Preparation 19) in
ethanol (100 ml), potasium carbonate (1.72g, 12.5 mmol) and 2-chioroacetamide (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,2H) 590 (s,2H) 6.42 (s, 2 H)

PREPARATION 15
35 2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-1,4-dihydro-2H-
pyranol4“,3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8(9H)-one.



mmol) is added. This mxture is heated under reflux for 2h. Then the
reaction mxture is 5 allowed to reach roomtenperature and |left in an ice
bath for two hours. The precipitated fornmed is filtered and washed with

et hyl et herwoAbéeassdsyi ng it weighs 1.02g and its ' H NVPpol/Bp6engiss ent with
t he desired conpound. Yiel d=93%'H NWVBs (200 MHz, CHLOROFORM D) 8 ppm 1.41
(s, 6 H 2.43 (s, 3 H 2,67 (m 4H 3.34(m 4H 3.50 (s, 2 H 4.76 (s, 2
H 8.08 (s, 1 H 10 PREPARATION 16 8-C h

| oro- 2, 2-di met hyJAnﬁnc(-g8mbmylpﬁ-pemedhylpMeszy\L‘p-yl]:8@-cﬂlhyaiyaiﬁld-p:yl-éno[df3-

4% arBoxatiddl & he fi nal
b bauct of JEncl? StARRlz ca el 1 e E T il RE PRI 20y B0, (TR
oxychl or i deuger@edin) ethyl @rthefatreate (20 m hdir-téluensglioni¢ acid Mydrate:QGgs 03P
phosphor Ougxr{?cg%g BLGLd. 9Ris! i YéQ%EQ%B@nCOO é‘f@rcilﬁﬂ%é}?ﬁe?@&tnﬁﬁﬁi@% e

redi ssol ve et ween ch| oro orm an tiron o
aqueous PhadewsdiogragheemdempeiRigEs aid pft @mrv%b@ih fardwe hews. Bregipdipitatethses ar e

washed wit koWl fiyRch Mdl \K?ﬁ‘she@%tﬁ@th‘}yéﬁer m&wwmwh& aloRg ahb fts 84 wﬂmand the
sol vent evaporated. 0.8 br owni sh soI idi1s 20 obt ai néd, which 'H RW

i s consi st&@“ﬂsﬁﬁ‘twmt@@ﬁF%c%‘&ﬂ%B@rYde d<83% d= 80% ' H NMR (200 Mz,

CHLOROFORIW 4
557 (5 NMR gszHﬁ‘bHL%R@FcbbaMaa)?@pdxﬁM% pA R@T?JEN (sﬁ |-§2|1=97 m3449 (m 4 H)

6- Mer capt 0-3 Q@mﬂ@ﬁﬁﬂ (38;%"?)141@@&1‘?\)810%'/_?5)13' ) 4- di hydr o- 1H pyrano[ 3, 4-c] pyri d
I ne-5- g@rbonitrile. The product resulting frompreparation 4 (3.Qg, 11.9

nmmol) is s ethanol (13.5 mM) and piperidine (6.71 m, 67.8 nmol)
RO

I s added. 16mi xture is heated at 100C under nitrogen for 4h. The
solvent is mmpm—a,tz&dmn@%-mawummehﬁ:h@ﬁ& A-diliydre-2f- r esi due is pure

R R R e R M i S
PREPARATI ON 18 35e iinrﬂrprcmuct of preparation 21 (1.02g, 2.65 mmol) is suspended in
L e e
suspensi on phbsihoneiscaxpthderitie3s evapetdnd urtle( yacpemi ahdihd regidpe Badissdivey dr o- 1H-
between chloroform and a cooled solution of 2N NaOH, The agueous 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, 2H) 4.77 (s, 2 H) 8.00 (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 ml) 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-6 H-pyrano[4,3-djthieno[2,3-
b]pyridine-2-carboxamide.



pyrano[ 3, 4-c] pyri di ne-5-carbonitrile (3.61g, 11.9 mml, see Preparation 23)
in ethanol (180 m ), potasium carbonate (3.94g, 28.6 nmol) and

2-chl oroacetam de (1.22g, 13.1 mmol) are added, and the reaction mxture is
t hen refl ux® woeless723i t r ogen for 4h and then 5 left at rpomEpmIpPELBBUre
overni ght. The solvent is evaporated upder vacuum and water is added to the
residue. A solid precipitates, which is filtered and vvashed wth water. Once
dried, it weighs 2.76g. The M5 is consistent with the al product. Yield=
64% LRVS: miz 36012 gWgPEpsion ohb-prrERtead; B-dinetioyl-8-(piperidin- 1-y|)34d|hydro 1H-

2,2-Di et hYbyrEnc([Q Hnﬁdynai'na'slcalﬂbamtﬂileg?» ehdyd rg)ml%bi' see Preparation 23) in ethanol
pyrano[ 4", 3"

th 3, d 9
AR ARG - PV o e U
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is sype n e or ol uens ni.c aci
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:Nasﬁedl Wi t h%'é‘?“h Q"eé‘%t’%%r%ﬁ?sew dF ygf‘%‘f?{?%ﬁ‘*‘%ﬂh“a fﬁﬁ% %IE FéﬁlH— NMR i s
consi st ent WRMS tr¥m361ddi1)’ed conpound. Yi el d=66% 20 ' H NVR (300 MHz,
CHLOROFORMI D) 3 ppm 1.40 (s, 6H) 1.70 (m 6H) 3.25 (m 4H) 3.50 (s, 2H)

4.80 (s, 2H) 8.25 (s, 1 H 12.5 (s, 1 H PREPARATI ON 20
8- Chl or 0l02, PREPABARIPN A9 (pi perid In-1-yl)-1, 4-di hydro-2H 25

pyrano[ 4", 3% Apimeth ﬁép%?lm-zgi)‘li Ejdhgd%lﬁ 3, 2-dJpyrimdine. The final

pr oduct of pr epar atl on i s suspended i n phosphorous

oxychl or i de Pyrenof4"\3" )§ 1ppridald, 3{-6’55@1%9{(3»? pyginidinB(9Hhanexcess of
phosphorous  oxy¢akfikd-ge- dlfﬁdﬁ}ﬂ@@ﬁﬁl@iﬂ 1Uﬁ)d§9 dWQMLBrPI Eﬂdné[ﬁ% J]ﬁféngﬂ%-

redi ssol ved between chioroform and a cool ed sol ution of

aqueous phadPyiidngsgrcazhoxarmide (p-£0a.vli 4Tredh sedrenanaien s st”ﬁ%“‘!ﬂdg‘éﬁfhbf' phas es
?r Iet wasfdml ‘341??0&%@"(1%%!) wad sitolaaﬁummmld IﬁVd}rélé'(OQ)ltgrO gmm)ss Hade {rfuat ed
iltered an e .sol ve of .a viole ai ne
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(200 M—Iz Gﬂ:ﬁmm@l\éﬂa)lef&nmmelbatﬂ fdrawo Roumd. The PledipiatedhrnbddSfilleied dnd) 3. 57
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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



37 6-Mercapto-3, 3-dinmethyl -8{pyrrolidin-1-yl)-3,4-di hydro-1

H pyrano[ 3, 4-c] pyridi ne-5- carbonitrile. The product resulting from
preparation 4 (1.97g, 7.81 nmol) is suspended in ethanol (14 nl) and
pyrrol i di newo00es872344. 5 mmol ) is added. The reacti on nPca/EP2005E2753 heat ed
at 100C under nitrogen for 3h. The sol¥ent is evaporated under vacuum and
the resulting residue is purified by colum chronatography eluting with a
m xture of = CH2C12: MeQH 98: 2. 1.27g. of the final conpound i s _obt al ned as an
orange sol iBoMerceptor33sime thyl-RilRy rrefistin-ing)-3. editvare naf34:clpyridipe-fs | 6H)
1.70 (m 1lkdarbbnigildm 4H) 2.70 10 (s, 2H) 3.70 (m 4H) 4.80 (s, 2H)
PREPARATI ON 22

hyl - 5- ( j din- | . .

-yl)-8,9-di hydrif‘é&“g'@i:&ﬁ%sﬂ'&‘igg%‘? gfﬁngﬁg%z/‘,{ ?31%’@] zgéﬂ“mql?éﬁ SusPEPERA N de. 15 To

TR s P i iipetr bt s st il it el gt
ra 4 o -5-. : :

o7y PY o hsgieS e do0efy Ber Bl 4 rh airart Evaniyatey TiRer i fiim 2%

2-chl or oaceéaﬂﬂr@ee{:dheéhsgwnfmdft& avianin) chranatogre pledeutangdvithheemixbae bf on m xture i s

e et ey B 09500f L 16l o tDohERLa L anpRTLLGRPEr At LI e

over ni ght. ven i S e 'S added 20 to
t he residué(!el(lsﬁ%ld pr eci pltate which is filtered and washed with water.

o v AR e T 20 25 B 1
3.10 (s7102Ks, 2%1)53570((nn4H;1Hﬁ04s%l)(s 2H) 5. 20 (s 2H) 6. 35 (s, 2H

PREPARATI ON 23 25 2, 2-Di net hyi -5-(pyrrolidin-1-yl)-1, 4-di hydro-2H
pyrano[4",3":4',5] pyrido[3',2":4,5]thieno[3,2-d]pyrimdin-8(9H)-one.

1- Ami no- 8, SRERARANONZ pyrrolidin-1-yl)- 8 9 di hydr o- 64 pyr ano[ 4, 3-d] t hi eno[
2, 3 b]pyri “ff% C ¥ f S
supended | nﬂéﬁ'ﬁ‘%s %%@QO : gng@&l %ﬁarﬁ‘% pr?g rlllgﬁ ag’n‘?‘gﬁ‘gﬂ?[g%)

hydr at e( 0. (blpyridingg- %"rb?’&amldeadded This 30 mxture is heated under reflux

for 15hqgsThen tRe 7 &apbhdih Jf‘e?‘rhé‘rrc§ptb-% Fdiieiss Eﬂrrﬁﬁcﬁﬁ'@ y'i)@#‘hﬁw?&%ﬁlrl-ﬁt ure and

left in an ice bath for two hours. precipitated formed is'filtered and
washed wi t PYENGIA,4- dPM@*ne‘ﬁ'PP@Pn'HH‘E/ﬁr@Z g; ¢.30@mnemses. strgaram 37 & ethanadARSi s

consi st ent tdatatshﬁq céiséﬁart@ @;@mqmmﬂmn%ne@bﬂr rmbfahu@é (0.4992k 8B IRRRICT
(0.85qg) is tai ned chromat ography (eluting wth CH2C12: NeOH 98: 2)
of the resﬁiﬁé ddast, apché\g rgqaqtlgp mixture s theR refluxed under nitrogen for 6h and then left at

room temperature overnight. 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-
pyranoj4",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-djthieno[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%



35 evaporation of the solvent. G obal yiel d=83% W 20061058723

PCTI EP2005/ 012773 38 'H NWR (300 MHz, CHLOROFORM D) S 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)
PREPARATI O\v@4voioskrs3hl or o- 2, 2-di met hyl - 5- (pyrrol i di n- 1- ycrmbao0ds/oiz2imgdr o- 2H-
pyrano[4",3":4" /5" |pyrido[3',2" :4,5]tsg ieno[3,2-dIpyrimdlne. The final
product of preparation 29 (1.08g, 3.02 mmpl) is suspended in phosphorous
oxychloride (20 m) and heated to reflux for 90 mn. The excess of

phosphor ou'$ NMWBDQJMF&eCHtOm@cRi\&DM ppmdie40 (saBlun®mml 4H)S.45d(s] 2H)e8.65

redi ssol v r dsa cool ed solution of 2N NaOH. The
aqueous phgnségll)g e tédsost{m'%c?sa th hI orof orm and the organi ¢ phases are

washed with water and bri ne, dried over magnesiumsulfate, filtered and the
sol vent evpRppaR&fioN.2479 of a soI | d i s obtained, which "HRWIs
consistent wth the desired conp ?Jantltatlve yield. "H NWVR (200 MHz,
CHL OROF -ﬁjﬂcsOﬁp?ﬂil_tnetbvlc%(pvsrqh}imz1-Mb ¢heihydngy2it 45 (s, 2 H) 15 3.70 (m
4H) 4.95 ( 8.49 ' Y/

or on o ot hﬁgrraﬂoﬁ) 3%:4 5’!%?0&3 W4EW 4. @H ﬁﬁn@in@h

pyr anof 47 3 2 The T8 Pt 31 roparaiis 45,1 86[ S0BMAEGHyF pysmearerin 20

2- Et hyl - 2- prajsBhdrobs mtﬁlbﬂélé (204l dndlhehtst t0 YSHUR fetd0 mm The excess of

4" 3" . th 2-d - 0. 50q,
D g ol | PRSBTBIE PR s o i S AT o B e TR0 94687) 1S
fsus pg Sded bétwe@hdﬂ@bmrmmd@@chgggrdm ¢ WAQH Ttk dcfueous pHase & éxsractgalt EX ed
or mn cess i S_evapora c e
resi due i s ceedwigygﬁvggrrggpa,ﬁgnor %.fﬁe%\ﬁr& v%gﬂgiyvgp ge c\{%\ g]affg%‘{% phase
I s extr act mdghesiue sulfatd) fitdred and thersolvéhieevepgratedc1. prgsfe sdlid isatddieed, which wat er
and brine, 4d hr\/ﬁxﬂs%}éﬁ{.sté‘mvgﬁ%é’&éér%fc%ﬁo%nd bbSrgt“r‘éiivé‘Q%me"apor ated. 0.52g of

a greenish ol pure enoug ormthe ' follow ng synthetic
step. QuatH NiMR (208 MHzeCHiLOH@HKIWEMM@(bpM—IZt}O (SHE GRA0ORIV, BH) 8.450:) 2HPO ( t 3H)

1.35 ( 3 70 m 4H) 3.55 (s, 2H) 3.90 (m 4H) 4
s 215, g)s"’% gi)ﬁségéﬁiﬁﬁl(ﬁﬁj% 6- Ani no- 8- t hi oxo- 4, 8-di hydro-1 H,
3H—th| opyrano[ 3, 4-c] pyran-5-carbonitrile Tetrahydropyran-4-one (5. 00g,
50. Omol ) bﬁEQiAﬁ%ﬂdﬁ%i n nethanol (6 m) and

8-Chloro-2-ethyl-2-methyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidine
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 mixiure 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 chioroform. 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) 6 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 mi, 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



35 carbon disulfide (6.00 m, 10,0 mmmol), malonodinitrile (3.30g, 50.0 nmol,
in portions) and, finally, triethylamne (2.50 m, 136.0 mmol, dropw se) are
carefully added in this order WD 20061058723 PCT/ EP2005/ 012773 39 ( CAUTI ON!
Duri ng t he wo@pasioss72df t he base, a vigorous exotherm c rREIER2003/0129Res pl ace,
with conconmitant precipitation of a wi?te solid). This mxture is stirred
for 24h. The precipitated solid is filtered, washed with cold nethanol and

et Sl BB RN RB) SRRk B0 PR SR St LS AR O ©
3.90 (t, 2Mjth&obniiant GebipFatien of 4 bite gcbmd) HIRERIRATE iSstiRgd for 24h. The

6- Mercapto
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6- A no- 8- tﬁrﬂ7a>&t§flﬂal@rcmun§/@ra)l:eg id greLobteinsdly Vigles[%8 %4 - c] pyr an- 5-carbonitrile

(1009, .0 A0gTPigo A5 RSSO Flpha 08 Y08 0 BuFABRE f25, 1) one

for 4h, thdbsti2dyure is allowed to reach roomtenperature 0 76g of the
final corrpound are obtained by filtration. Further 0.30g of this product
are isolated by acidification with acetic acid of the concentrated 15
organi c phd&RERARARIGN 2%i t h water. Both solids are put together and

R e A e s L T e
3.65 (nf01H) 368°enl(\ﬂ18-thlpa<o-4 Sextihydrg- 1Izl+§H-mapsra@9342ﬂwr205anmml¢l(
1- Ami no- 5- (414 k), 'sae ﬂ’ré()la)a‘tlgn ?5)% Bﬁgfu%&#eﬂféhag@k%u?aﬁdlhmpﬁam{e%z?zs%pyr' di ne

-2- carboxam de 6- Mercap In-1
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nmmol ) and 2-chl orgacet am de, (0 are ad his mxture is

ref | uxed fcﬂ‘ Ogpf tﬁ'ﬁBmQB‘Ft\?é‘?ﬂSdﬁ?déVzﬁﬁ@FfﬁP@ﬂ' "ﬂWcPCFPFea‘?'%gf the goncsnirated| ved in
et hyl %‘Etcﬁg@u@ﬁﬁésé@ﬂlﬁéd wah Watth BbtMbdlids BRS A8 Sdgethef andRizAétalizedfory

extraction w th e .o dried over magnesi um
sul fate, fiTét ? a@%@ ‘g&é?p%sﬁi?%amgéd%%%f“”?‘ﬁfﬁﬁeéﬁ@ed fi nal corrpgund are
obt ai ned, r | 44% "
obt (300 Py %EMHEQWQQFGRWQ) @sesﬁn 2%0&?@%925%{34%3969%@ ﬁgﬂ 0

2. 10 23—&0@“7%1)6500(214??"25448(5(§H)2H) 6 40 (s 24)

20 PREPARATION 28
1-Amino-5-(morpholin-1-yl)-8,9-dihydro-6 H-pyranoi4,3-djthieno[2,3-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 ethy!
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



PREPARATI ON 29 WD 2006/ 058723 PCT/ EP2005/ 012773 40

5- (Morpholin-1-yl)-1, 4-di hydr o- 2H pyrano[ 4", 3":4' ,5 | pyrido[3',2"':4,5]thieno
[3,2- d] pyrimdin-8(9H)-one

1- Ami no- 5- (WBhekekdes 1-yl ) - 8, 9-di hydr o- 6H- pyr ano[ 4, 3- d] tperaipadeso27ia pyri di ne
-2- carboxam de (0.16g, 0.47 mmol, seg Preparation 57) is suspended is ethyl
orthoformate 5 (5 ml) and acid p-tol uensulfonic m)nohydrate (0 Olg 0. 05
mmol ) is added. This mixture is refluxed overn

t enper at ur &(Marnbgling WrodidibydpApyppeid” Sedvy W"ﬁ’ﬁ@ 2'n1" §1tme@°i3r? an ice
bath, 0.07g ﬁmtichﬁ.qs mRdnedr oduct is isolated by filtration and subsequent

d Yi el d= 4 % N L 4H) 3.65
(1 28 3 85 (Aminp-mgendig- e Sigigroalpganoieys s SRy il (e
1H) PREPA%'FU)(?EW&& (0816§h_ dd) Qg&mgel,(smrﬂﬂta%dratmnbw Is)sudpehded !1shetdyl @rtRtformate
rano[ 4", 3". 4' '1.pyr.1.dol 3! ‘-4 e n
Y Vor bl i 207 38 B0 ROl de BlrA e B0 g ROl FAGETh mcuse ) i eno
(3, 2- g] gynrenﬂnxadh aveBiidE Omeat(dhrmwmpenat% arswid preximtaiése pterdeaving the) :‘IS g
suspende . uxe
forp90 m nh urQhH%gQQE @ %gghhg@g%%;&ggﬁ ?JSH%{ela(rijj %ﬁtﬁaﬁﬁh%algﬁ%ea?ée@ due ice
is added a#nlingh¥ialdRAH. 2N dropwi se until the pH becones basic. This aqueous
n .
hashed wi t 1! BP0 HFREEHEOROPORER P Db IR R Al e aDTE b et
0. 05g db a(tjatywrirs(s, 2i) 8.t0 (ss 1Hpta4héd, 1hose’ HNVR is consistent with the
proposed final structure. Yield= 70%'H NVR (300 WHz, CHLOROFORM D) 5 ppm

3.30 (m 4H) 3.65 (t, 2H) 3.85 (m 4H) 4.15 (t, 2H) 4.75 (s, 2H) 9.0 is,
1H) 25 PREPRRAARSINCN 36- Mer capt o- 8- (pyrrolidin-1-yl)-3,4-di hydro-1

H-pyrano[ 3g {;}f%rgyiﬁi&ra Rofin- -EVi)b‘PEI&|BYJIr%-2F§ Am no- 8-t hi oxo-4, 8-di hydro-1 H,

3H-t hi opyr ano ran- arbo rile (2.50g 11. 15 mml see

Prepar at i opyppl4" 8" .§'Ipyrided3’i2'14 Slthienol3, z-dlpygmmmp and pyrrol idine (5.30 30
m, % ol ) r i der. 4 Moyt he m xture
IS aI I owed to 5@'@&”@@01 E e de"ﬁ@ﬁu?’é an%qU[‘l 3 4 2 [%Jreg@e\zléﬁ}trh;e?'gg%nder

vacuum anddipiémigiasg(Bifzones(0. Oﬁar i ﬁsgmquesfrmaa@wn&&a tsreuseRNda@iy, el uting with
CH2Cl 2: Me Oph &pharoud olyeflioRfie E3YR1) ahd is mixture is refluxed for 90 minutes. The solvent is

evaporated under vacuum. To the residue ice is added and then NaOH 2N dropwise until
the pH becomes basic. This aqueous phase is extracted repeatediy with chioroform. 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-c]pyridine-5-carbonitrile
6-Amino-8-thioxo-4,8-dihydro-1H, 3H-thiopyrano[3,4-c]pyran-5-carbonitrile (2.50g,
11.15 mmol, see Preparation 55) is dissolved in ethanol (11.25 ml) and pyrrolidine (5.30
30 mi, 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



compound is isolated. Yield= 38% LRVS: mz 262 (M+l)* 35 PREPARATION 32 WO
2006/ 058723 PCT/ EP2005/ 012773 41 1- Ami no-5-(pyrrolidin-1-yl)-8,9-dl hyd

ro- 6H pyrano[ 4, 3-d] t hi eno[ 2, 3-b] pyri di ne-2- car boxam de

6- Mer capt o- ¥Q399¢/¢58728di n- . 1-yl ) - 3, 4-di hydro-1 PCT/EP2005/012773

H pyrano[ 3, 4-c] pyri dine-5-carbonitril#® (1.16g, 4.21 nmmol, see Preparat.ion
60) is suspended in ethanol (60 m ) and potassium 5 carbonate (1.40g, 10.10
mmol ) and i de - ture is
refl uxed fﬁ?\ﬁhhg 5%9'%% I ?gﬁ%dprérsgfeﬁ%% ?‘ﬁﬁhir@g@??u%]-ﬁpisi&tnr@‘ 62(:(1'[ ed with
wat er. An ¢arbexamide SO|Id is filtered and dried. 0.88g of a brown solid |s

obt ai ned, whos . I " 66%
R (300 Mt E& “L"WH ﬁemﬁ $1y913t4 awd?o mﬁpyfrér{agé 4. p9ﬁ'<!4ﬁé 5- §¥%bgh§lﬁ]e e

4.05 10 (¢,1094.23 W%O‘(%ee Fzmyafg 07650@&5 S“%Pﬁndedﬁsefbénol gﬁ%méﬂﬁmﬁm'm 33
S5- (F’ér{gl d:é?bcﬁhalet Ih& oglidt10li @dzaﬂcwgamﬁsnﬁdeaﬂwb A%B3]mmol) are added.
rido i e rim.din
EyAm no- 5- %*ejifm”ﬁ B § H‘i’[e;‘?’lf?r . g—h§¥ﬂly%f?t€f W&ﬁ@gﬁd‘?jh%majdt‘ﬁﬂ%tfﬁﬁ“’f With pyridin
e- 2- car bowatet. g ifsblubfigsolid is/fiterstdnd dried. (P8&Gfradirowi sbii)is bbtaimes peiided i s

hyl orth | | f hyd 0. 03g,
0. 15 ol ) TR GRas s S rRitp et it BRR o an. "once at room -

tenperat ur Nmmﬁb«n MH2! SBILOROFORM-DAGp2M 1.98\th ngH) 128D (f12H) BI5® (m, BHRA.0bCe

bat h, 0.63g of e final _Ag)roduct LS |soI ated by filtration and subsequent
dryi ng.1020t\3HBI45 G9dk) 579 faR) 866 () CHLOROFORMID) 6 ppm 1.95 (m  4H)
245(s 2H) 3.50 (m 4H) 3.95 (t, 2H) 4.80 (s, 2H) 8.15 (s, 1 H) 12.65
(bs, 1 4 25 8-Chloro-5-(pyrrolidin-1-yl)-1,4- dihydro-2H
pyr ano[ 4", gﬁ% %}Oq%?i do[3', 2" : 4, 5] thieno[3,2-d] pyrim di ne

5 ( Pyr rol i gi(Pyrielidin-13yiyt, d4dﬂ)5mro-2%bwquu‘q{3'44',53]byﬁuoB',2 piSltidond]3,2-

4,5]thi | m di n-8(9H) -one (0.63g, 1.92 mvl, see Preparation
62) i s susgﬁ’r‘{hg‘d&mdd(gﬁ%%%horous oxychloride (8 m) and this mxture is

refluxed for 901-Aming-2gpyriblding efi)edrtinydro-68tp\earmiB-altbidne/adarpwddedn To t he
residue | Cgarnga‘mgg &ég&dZHQ%N%% Iﬁ’%&gt?o%vgﬁﬁ éﬁ@ﬁél*ded is ethyl orthoformate

(16 mi) and acid p-toluensulfonic monohydrate (0.03g, 0.15 mmol) is added. This mixture

is refluxed for 4h. Once at room temperature, a solid precipitates. After leaving the mixture
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) 12.65 (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'|pyrido(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 80 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.



t he pH becones basic. This aqueous phase is extracted repeatedly with
chloroform The organic phase is washed with brine, dried over nagnesi um
sulfate, filtered and evaporated. 0.67g of a brownish solid is obtained,
whose' HNVRWQ 209603872t ent with the proposed final strucPGTEP20GHAATIt ati ve

yi el d. WO 2006/ 058723 PCT/ EP2005/ 0127A23 42 'H NWR (300 MHz, CHLOROFORM D) 8
ppm2.00 (m 4H) 2.65 (m 6H) 4.10 (t, 2H 4.90 (s, 2H) 8.95 (s, 1H)
PREPARATI - Chl or,0- 5= =1, 4-

i hydro- 2+ POYME oA L5 0BEORM AE: B5m 2.004ms pEhR BT SS19.4-8 By 2P ne

5- Propyl - ¥s HdigesisotDH pyrano[ 4", 3": 4", 5" | pyrido[3',2':4,5]thieno[3, 2-d] pyr
imdin- 89Mone (0.10g, 0.30 mmol, purchased at Chemi cal Diversity,
ref.nr.CDI-4576-0157) is suspended in phosphorous oxychloride (1 nl) and
this nm xt PREPARAHONDGSEd for 90 minutes. 10 The solvent is evaporated under

bocomss bakP RO AHOHAA £ ELRRR ARG 3 SREIGERY 20 SRMIBA L o1 of or

The organlcdpyrhmsbnes washed with brine, dried over magnesi um sul f ate,

filtered and e‘?ﬁ‘a L€ wyi | I i j . s whose' HNVR
i !s consi stent 'w t gd'h?%ggggpf% %Gét %‘3 r[§% %(g]t %‘lﬂg%@lﬁ%gﬂdl 1 N:/R (300
MHz, CHLORRERmenp. @Qp%ﬁﬁ) mnm Rurchagedq) atiChemicat Divergjty, reBs.Qh4576§0157)89  (t

EH)BU f’ I6?8( t hFé{Eﬂad% %sﬁﬁoro@xy%hlé@de(@ mi}-Ehd fRRERAGATS B¥uREd for 90 minutes.

di hydr 60 2 HhsyaolveeY 8 evzgporated gnqesyacups]. 3o the residye jogiieadied and then Na®K 2Nni di ne
5-Butyl -1, cﬂ'oﬂhl?é’ dﬁtﬁtr%'&bl—lwéc%ﬁ@s‘imsﬁ s aq'ine]oﬁé’ bhéig[lé)’ext%cteﬂl répdafd ARk, 2- d] pyri

m di n- 8(9H)-one . purchased Chem cal_Diversity,
ref.nr. CDI® qfetfmé"@)ww‘c@quw@eﬁw'tbHa%n’a%e&ermﬁwemsaéatea m) and

this m xt uiirddsandeivhporardf @os&hfAiyaUdRESh soliieoaih¥® Mihoké '1eNIARGS at ed under
vacuum To the resjdue ice is,_added and thegag?m 2N 25 dropwi se until the

pH beconesCargsent withine Propsed, inah piEcire Y igld 5 ed repeatedly wth

chl or ofigr my AR (Q@(QW!ZCCHDQRQFD‘RMABEEﬁmW L QJH)HQ%O drepc %’@rﬁ JFpamesi um
sulfate, filtered and evaporated a yellow sh solid'is obtained,

whose’ HNVR 2) Sifs(p 52Dt 95 QWQHE(SpﬂH)posed final structure. Yield = 100%
"H NVR (300 MHz, CHLOROFORMID) 8 ppm 0.95 (t, 3H) 1.40 Is, 6H) 1.80 (m 2H)

2.80 30 (tREpXPzAT(owsés 2H) 4.10 (m 2H) 4.95 (s, 2H) 9.05 (s, 1 H)

5-Butyl-8-chloro-1,4- dihydro-2H-pyrano[4",3":4',5'pyrido[3',2":4,5]thieno[3,2-
20 dJpyrimidine
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 sulifate,
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) 8 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"Ipyrido[3',2':4,5]thieno[3,2-
dlpyrimidine



PREPARATI ON 37 8- Chl oro-5-i sobutyl -1, 4-
di hydr o- 2H pyrano[ 4", 3":4' ,5" ] pyrido[3',2" :4,5]thieno[3,2- d]pyrimdine WO
2006/ 058723 PCT/ EP2005/ 012773 43

5-1sobut yl - %Og/bmgro 2H pyrano[4",3": 4", 5" ] pyrido[ 3", BciApRbbe2930([ 3, 2-d] p
yrimdin- (0.10g, 0.29 ol ,43purchased at Chemcal Diversi ty,

ref.nr. CDI-4576-0167) is suspended I n phosphorous oxychloride (2 nml) and
this mxture is refluxed for 90 mnutes. The solvent is evaporated under
vacuum To the $sobdliykl #diyio-2dowdnelAt3"t46ipyNdasl, M, Sihignolg-dpyrimidind  t he pH

becomes bagiy gft)]oﬁQ'@é@ﬂg%ﬁm&h@ﬁ&éﬁﬁg’&ég&ﬁ%@%ﬂ?&&ﬁﬂe‘?% AR ULY) 8 l])fé‘)b groform

The or gani c ase rrea over gneS| um su
filtered apspendgsbingheshhotusoyyabioride $Hmi)@nd this hidura darefiviegdder I9NRiRUtes.

consi . Bt rergt h'ﬁ gﬂ%,énrg% eu%ergfé%%%a mhurﬁtwﬁb%s@du &fis%dae@zr@ thef NEBFHFARATI ON

H- pyr ané] 3d@PMSBWF'Hhﬁ§H5IEC@H$90QﬁﬁQ Fhlﬁ@quem@ pbawﬁ@xtra%%%wepeﬁgdiv MiSn

prepar ati Oeméroé&m5@ge o@a&@@ﬁ@de).s W%sr%éﬁﬂﬂiﬁﬁﬁ@ did’bd cﬁ&hﬁ\a@kes(uh Sudte, and
dlmathylamneeé 6M saolution in eth 33,6 is added. 15 The

reaction nikared and evaperated 0409 skeselidde Pbtﬁi“??' d’ﬂ&?e 'f‘NMRdﬁ é%%ﬁ.ﬁt%‘t\‘i‘@gé'@ f or

16h. The sg}o Fgggdﬁrmgv@méaﬂ,@d =g7der vacuum and the resulting residue is
purified by flash chromatography eluting with a m xture of CH2Cl 2: MeOH 9: 1.

0.45g of the final conpound is obtained. Yield=29%1 H NVR (300 Mz,

CHL OROHORVPREPBRATION 380 (s, 6H) 1.60 (m 1 H) 2.70 (s, 2H) 3.05 20 (s, 6H)
4. 60 2 PARATI

T Ani ho. 5 SIRHEEApIAAINGGE merEAptord Ml Sk 4y uprs- YEPYRgId A-clpyridine-5-

no[ 4, 3- d] t barboajtdle3- b] pyri d ine-2-carboxam de. 25 To a suspension of

8- di net hyl di met hyl -3, 4-di h - 11+ .

oy Bl 3 4] py? P redaasling Fopl MEeardtsnzsoth! S SORimal s wseemegihe at i on 38)
i n et hanol efi@bol (tiG)m!) prodt cisietiylacamen(@rimti £5.6K1.sbimion 4. etiiemot I3B.6amrdol) is added.

2, ohl or gecghagl it Rudse ool JTHBMO ot BrBEIPG o AN Ged At Il xture 5

t hen refl uxe rogen m t enper ature
over ni ght . smh@wtémewntatécbur'@eawnademmﬂjiesultnmueaudvampunﬁedabyﬁla§hadded 30 to

the residu f e
organic phgsrgm%g | 5%“3'“%0@51% i ‘elfexégn EIEMJG(YH r| eé&%oﬁ?é%@aﬁﬁ%wﬁqt ered
and evapor it @jained. disldredd8e
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.30 (s, 6H) 1.60 (m, 1H) 2.70 (s, 2H) 3.05
20 (s, 6H) 4.60 (s, 2H)

PREPARATION 39
1-Amino-5-dimethylamino-8,8-dimethyl-8,9-dihydro-6H-pyrano[4,3-djthieno[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-c]pyridine-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 MgSQ, , 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.
1H 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)



0.55g of the desired final conmpound are obtained, pure enough to performthe
next synthetic step. The' HNMR i s consistent with the final product.
Quantitative yield. 1H NVR (300 MHz, CHLOROFORM D) 6 ppm 1.40 (s, 6H) 2.90
(s, 6H) 3. W0 0es0s&id 4.70 35 (s, 2H) 5.25 (s, 2H) 6. 3PQEEP2(FOITH

2006/ 058723 PCTI EP2005/ 012773 44 PREMARATI ON 40 '

5-Di net hyl am no 2, 2-di met hyl -1, 4-di hydr o- 2H

pyr ano[ 4", %Q Imjh%do[ 3',2 :4,5]thieno[3, 2-d]pyrimdin-8(9H)-one.
1- Ami no- 5- 8, 8-di net hyl - 8, 9-di hydr o- 6H pyrano[ 4, 3-d] t hi eno[ 2, 3-
5 b] pyri d|&Derﬂethylahﬁua—ﬁ;ﬂaléin{e@hﬁ-ﬂgd,—dihydmm , see Preparation 39) is supended

' t hyl 2518 v b, .n-1al hydr at e( 0. 03 0.17
mol) s ARRTRTE Spdolt 2 £8hEhoR 2aRRHAR R U< T 010, F00
reaction m xt urleAingogi-timwdylaming-88etimetdrd, S-tibygreat-piranciha-diteitno2.3- an i ce
bath Tog tye, rfca EQ)‘?&nﬂ&@ ﬁgE @b?ﬂn'?(oprsggﬁré ra‘nbh% |§g ed WAsthRd Wi th

|t

et hyl et her’. ying | &lmn IS consistent with
the 10 de@’moécmmetﬁfﬁém%and\q @IL@&W@ aﬂd %@quzﬂ omehikaddeit BYs S ppm

1.40 (s, @h%@e@ﬂe%tedﬁ]ﬂheﬁreﬂ@%ﬂh &H}snﬂ'\ea@actkﬁmuahﬂe |§3ﬁbv&e% to fddchidor? (s, 1H)
PREPARATI ON 41 15 8- Chl aor o- 5-di net héﬂam no i met h 4- di hydr o- 2H

pyr ano[ 4", {gmparaturg and {aftig an ipe bath for hﬂ%ﬁﬁbep@cmtﬁyﬁ 61’ i ‘tefﬁﬁ’@"ﬁ nal

product Ofwﬁ?\%@@\ﬁtﬁ@tmetﬁ@r (@erdtding & wafhBiI4hy ang it§ UM RCohsisteRNAEHRET OUS
oxychlorid frgdngg{ and he ted to reflux for 3h. The excess of phosphorous

oxychl 3P| B‘B’f”gtgﬁdumoér vacuum and the residue redissol ved between
chl or of or mﬂ&lm@oa M}@@mmmRM (%prpa‘[\h da(disHiBe @mrseus (Bhape 405

extracted fw ce Lsh orof g m and the organi c phases are washed with NaCH
2N, water neF -9 15”1%8(%\7 magnesi um sul fate, filtered and the sol vent
evaporated. 0.45g of an oil is obtained, which "HRW is consistent with
the desire £ gRR’éﬁh 1YI el d=97% 1H NMR (300 MHz, CHLOROFORM D) S ppm 1.40
(s, 6H) 3.08 ? , 4150 (s, 2H) 4.80 25 (s, 2H 9.0 (s, 1H PREPARATI ON
42 8- (1Benasﬂ:lhlmbk@¢di|amtmamﬁwm2mpémy81 ,a-difiydrdi2@- - 3, 4- di hydro-1

br opar a1 o ANCUSEA SRR IR Bldhofl e et TSk e Trom
The final product of preparation 40 (0.44g, 1.34 mmol) is suspended in

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-1H-pyrano[3,4-
c]pyridin-5-carbonitrile
30 The product resulting from preparation 4 (5.38g, 21.32 mmo!) is suspended in
ethanol (20 mi) and benzylmethylamine (16.5 mi, 127.92 mmol) is added. The reaction
mixture is heated for 48h at 80°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,Cl,:MeOH 98:2. 3.18g of the final
35 compound are obtained.
Yield= 44%.



ethanol (20 m ) and benzyl nmethylamne (16.5 m, 127.92 mmol) is added. The
reaction mxture is heated for 48h at 90C under nitrogen in a pressure
vessel. The solvent is evaporated and the residue is passed through a flash

chr onmat ogr awByossisea®m, eluting first with dichloromet haggEnehsihess Wi th the
m xture CH2Cl 2: MeOH 98: 2. 3.18g of thgsfinal 35 conpound are obtained.

Yi el d= 44% WD 2006/ 058723 PCT/ EP2005/ 012773 45 LRVS: nmlz 340 (M)
PREPARATI ON 43

1- Ani no- 5- bBMBy e840/ (Mufi)ho- 8, 8=di net hyl - 8, 9- di hydr o- 6H pyr ano( 4, 3-d] t hi eno|
2,3- 5 b] pyridin-2-carboxam de To a suspension of

8- (benzyl net hyl am no) - 6- mer capt o- 3, 3-di net hyl - 3, 4-di hydro- 1

H-pyrano[3 BE\é]"\Bﬁ\rTi #35-carbonitrile (3.18g, 9.37 mmol, see Preparation 42)

i n et hanol 1 Anffpol8- %enzgfﬂhéﬁ?{ﬁmlﬁ@hm%ﬂlﬁ-% R8WydroSeH-py mnatd 3-aflieno[2,3-

2- chi orcacet am de mol ) are added, and the reaction m xture
i s t hen 9 ePIRYkigin- 8\?@F‘?ﬂ"@ﬁt‘d%nder nitrogen. The 10 solvent is evaporated

und fer | ;/ac ug m ?][Wjo %h@;ﬁeﬂsﬁm%dé%én%t mbh@)a{rﬁ#%)@-tﬁercépté@ 3- dimgtr@ps ﬁgwﬁaﬁ, ml ch
is | ered o a e
final conpdtly raanq ‘émﬁ’éﬁ? 36’?[99??'”5? ?3t HJQ agﬁé'%ﬂé' ﬁ'?aé’gp fap é) Hi/‘lf’vwg'f‘ﬁer t he

](c)r ??nl cd ptmmd l)lmtymheﬁfbmééé(ﬂ\wgans ammm)7m2 dﬂorefdce?atauﬁfer(mgsgesom suljf at e,
iltered an va nder ,vacu . re o in ound are
sl at ed. Pifaon 3 RRRES & B ERaibR Pt e 18 FetBg s Tue ol G o1 o
78% Ha\uvsol(/éms dtdpora@frder Gacupm ahd 4valer (sadded)to the88sidus. AHd)id 3. 20 (s, 2H)
4.40 (s, B . 4 ’ .
AREPARAT! oRTepptEEs \&@crhé'?ht? %Rgggenz W‘E}]‘gf‘Fé‘ﬂf"ﬁ%@\@, 1,55 %&‘x‘%@o-’ﬁ“ s
pyrano[ 4", ¥ final @r!]awmddmesex'@achdn Bﬂthhawm[uspﬁasja]\m}réthylietlien-tlﬁﬁérlg)mione 1- Am
| no- 5- benz Q%tQWa HéJWT@wgtfgé@rmél dr%g%vg} rm{é“e%m 10 el éd %&d]ltg' enof 2,

3- Db] pyridi car boxam d see Preparati
supended i gvapomgted underivetuniedt I 9(n6Be of the final qgnmgwu:barsmonaseﬂ diSaU1RN‘N}Sdr ate

(0 159, 4. Egnéﬂ?é’rﬁt)wdhﬁhéﬂg‘ﬁgsed%&#@Yfé'lc?d-‘7'5 I s"heated under reflux for 4h.

Once at room t erature final conmpound precipitates, which
is filteredH NM%(ZQOCMHZi Ciﬂ’fé!sﬁé npm b4 Qie Gt @B0Uadd) 320c@ushl) 4#i(st Aid) 4. 82 due is

purified b 6 Hgpg first with
di chl or oms%(% E (r?qs} gg{gp%'m @'h(ensvft h di chl or onet hane/ net hanol 9: 1.
0.57g nore

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-benzyimethylamino-8,8-dimethyl-8,9-dihydro-6H-pyrano[4,3-d]thieno[2, 3~
b]pyridin-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 'HNMR (200 MHz, CDCl3) § 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



of the desired final conmpound are isolated. G obal yield= 60% 30 'H NWR
(200 MHz, CDC13) 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) PREPARATI ON 45

N-Benzyl - 8-w8 2bdefoSs7d 2, 2-trimethyl -1, 4-di hydro-2H 35  pCT/EP2005/012773
pirano[4",3":4" 5 Jpyrido[3',2":4,5]thseno[ 3, 2-d] pyri m di ne-5-am ne WO
2006/ 058723 PCT/ EP2005/ 012773 46 The final product of preparation 44

(1.81g, 4.45 rrm)l) i s suspended in Ehos hor qus ox chloride (23.3 mM) and
heated at 100C Frsfinghproghetof grerargtion ‘lgr%@réﬂﬁl”gno' e sEepeRded Bd over NaOH

gN! ce. gh! gadﬁbmmneojg&hmaé l(iufcztﬁdl)w?a heaédngﬂ meet?tsﬁ, onlﬂ@esaedomn th water OIang
rne, ri over I um su a ter and the solv or at ed. )4
gri ndi ng t%@‘preéagﬁ"aug'svﬁoﬂ"ﬁdél A6 a@H&f}gc%f g‘ﬁrﬁﬁlexﬁﬁ%‘gwme@%acgﬁ%i ned as
a br owni shwasHdddvithatetH-itidbring, dr@ﬂs:vertmdtum\salﬂatet fieereke amd e sbivestl pr oduct .

Yiel d= 53% _1H,NVR (20 P 55 (s,
oH) 4.6 (%Vapfﬁte‘lv%é’é’”(‘g‘“g ﬂ%)e(?%ﬁ@%z%di E\})Jr%“d“? E”aqHz"ﬂ?%’IS’(%&EE‘EER% ON 46
N5- Benzyi - hiSa bigwihighr saligt Thel 'HNSIR B consigtbrt|with-tde yémuﬁhalplodbcd\(ﬁa]d#m"/al—l-

RVl s B, S8 LS PRl Ao S R Db B g

pi rano[ 4", 3H) 440 &h)] fiyr9.0¢d, 3H) 2' : 4, 5] t hi eno[3 2-d] pyri m di ne-5-am ne (0. 25g,
0. 59 rrm)l, see 15 Preparation 45) is suspended in ethanol (15 m) and
(2-norpholin-4-ylethyl)amne (0.38g, 2.95 mml) is added. The mixture is
refl uxe® 4BRERARATH@N 48! | owed to cool to room tenperature. The solvent is

evapor at ed sl ﬁ£ 1INPB.S.S Q{h pﬁu_{ﬁmgm}?t"oro%ﬁwgq%_a H"%é"f' ed by flash

chr omat ogr aphy ut,l n ne an en with
di chl or orrePVl’éﬁéI‘We'i 'h& PVQQOE'-&rﬂﬂF‘i'ﬁ%MBg? djgyrimiding.&-¢jagine he final product

have been 20 i sQlgdng -8- &rﬁ&om@tﬂuﬁ?\}ﬁgﬂ%&hg&wth the desired final
conpound. Yield= 65% 022pm14(s 6 H 2.55

(m 4 H 2pEE4 A Spyol2 4|fblthlzng[3@sd1psglm1§1ng5@np@e( 059 8nglngess H)

g REISDA(R? 5 2P 2 Pf@pa?etr%ﬁ 46%is sibPendedin(dtnanbl tlb rfl) dhd @mSrphblin-Byldth{iFamide (0,360

N5- Benzyl - RIE?SZ“’QOIQ isi 3defyThengixy s s grflvxed 48handden aliowed de ROR) fyroom.
pyrano[ 4", &mpkratbrel Whé s6lodntis &ap&aéhtdnu@nea&eapeadawa dhddina résidireds am na
ot ai ned ( Z:g:@ed by(%lm le\ chromlang?ap?\? gﬂ?n F rst wnhpélgrﬁc?rgr%te{hgge gr? nd v&ﬂgyr | di ne-3-
dichloromethane/methanol 99:1 and finally 98:2. 200 mg of the final 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"]pyrido[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 'HNMR (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



yl met hyl )am ne foll ow ng the experinental procedure described in Preparation
46. 30 1H NMR (300 MHz, CHLOROFORMD) S ppm 1.4 (s, 6 H 2.90 (s, 3H 3.60
(s, 2H) 4.45 (s, 2H) 4.85 (s, 2H) 4.90 (d, 2H) 5.50 (t, 1H 7.35 (m 6H)
7.75 (d, 1Hw@Gedeis 1H 8.65 (m 1 H 8.75 (s, 1 H PREDARARGDIAS VO
2006/ 058723 PCT/ EP2005/ 012773 47 47

1-[ 3-({5-[Benzyl (et hyl ) ami no] - 2, 2-di net hyl - 1, 4- di hydr o- 2H pyrano[ 4", 3": 4",
5'] pyrldo[3',2" :4,5]thieno[3,2-d] pyrimidin-8- yl}am

i no) propyl ]1|d33F({53[Banlzml(metityBaﬁmca'rmdm(eiﬁ?,m,4-HMdtmEHt| tl e conpound of
Preparatio wLas( [ onefollovvlngthe

experi ment &yﬂ Q(éj%u?és?lgg ?’iﬁﬁﬁé g%éﬁé’('%@"ﬁg 'H NVR (300 MHz,
CHLCRCFCRMVDF"@?)meM]«IPYITQIIdl@I-%-Olle 90 (m 2H) 2.1 (m 2H 2.50 (t, 2H) 2.90
(o5 31, 3,45 (mouifledis6% tim d ibocdhiind B prddachlordedihd £(5.21-1) 4. 85 (s,
SH) 6.45 It, 1H) BT 8

N6- Benzy? - W”ZOPZORYHPYF&“HWZ'N@(OQQW @XPW”EQW'@(WWFBI@SFWIJH% n- 3-yl net hyl
)-1,4- Preparat)on 46,

d|hydro-2H- rano !) rido[3, 2 06;thleno[B -d] pyrim di n-5, 8-di
i he. Cbt ai' NMR 230y e it GROPORMEL a5t el HIFk et 240 31 (s 2@ 50

2- hol I f

(2- nor pho '%I’-r)”zgo](@ e &y im, 4%6@6@)'(9 ﬁg%dﬁhhﬁl—l?%@ ﬂﬁh%@%ﬁg@%ﬁw

experinent a procedure descri b reparation 4
CHL OROFORM ) 7 0dpnolr) 8. 704s. 61-)I) 2 55 (m 4H) 2.75 (t, 2H) 2.90 1Is, 3H) 3.70
(m 4H) 48.90 (t, 2H) 4.45 (s, 2H) 4.75 (s, 2H) 4.85 (s, 2H) 5.20 (s, 21-1)

7.30 (m 5H) 7. 65 7.75 (d, 1 H 8.50 (m 1 H 8.60 (bs, 1 H 8.75
I's, %%ﬂé’ﬂb‘%ns PCT/ EP2005/ 012773 48 EXAMPLES EXAMPLES 1-54 5

The corrpoumfsBafzyBNE}ﬁ,}thﬁmeihytlm“E(ﬁqncﬁbﬁdﬁmg-ymwl)zm—ppyaﬁl|n-slyhﬁethpl)a Lf
DO et Al S PR 57 Btk Al SRTRARS i cn
Obtained (42%) from the title compound of Preparation 45 and (2-morpholin-4-
15 ylethyl)-pyridin-3-yimethylamine 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 (1, 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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Wb site: www i bscreen.com 20 Pharneks Ltd. 105318 M ronovskaya str. 10A

Moscow, RUSEH Modassife tabl e bel ow indicates for each coppempshotbRyisi brary
fromwhich it has been obtained, theg4geference nunber of the conpound

within the library and the | UPAC nane of the conpound: Exanple Library
Ref erence Conpound 1 SPECS AL-281/40711520

2, 2- Di net hEXAMRUESphol i n- 4-yl - N- (2- phenetyl et hyl) -1, 4-di hydr o- 2H
pyrano[ 4",3":4',5 [pyrido[3',2':4, 5]thieno[3 ,2-d]pyrimdin-8-amne 2
SPECS AL- 281140711521 2,2-Di et hyI 5- nor phol i n- 4- yl - N-(4-

met hyl pi peEXAMPRUES)1-$4 1, 4- di hydr o- 2H WD 2006/ 058723 PCT/ EP2005/ 012773 49
pyrano[4",3":4',5 ]pyrido[3', 2' 4 S]thieno[3 ) 2 d]pyrlmldln 8-am ne 3
SPECS AL- 281/ 40711524 2,2-Di e I-5 nmor phol i n-

di et hyl ahi H-BEPHSV‘P?U'Fs@fcﬁXHS‘?B\eB 12‘P+54p§n°&ﬁ'ﬂ9[ gptivity aslpnhlbgorf@phqﬁppgdleﬁeraae '
5] t hi eno[ 3 4, hareddeyrdbmined ffonB fisHafidteof compounds which are commercially available from

the following companies:

Specs
10 Delftechpark 30
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The Netherlands
Web site: www.S@cs.net

15 InterBioScreen Ltd.,
121019 Moscow
P.O. Box 218
RUSSIA
Web site: www.ibscreen.com

20
Pharmeks Ltd.
105318
Mironovskaya str. 10A
Moscow, RUSSIA
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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-yl-N-(2-

phenetylethyl)-1,4-dihydro-2H-
pyrano[4",3".4',5'|pyrido[3',2":4,51thieno(3
,2-d]pyrimidin-8-amine

2 SPECS AL-281/40711521 | 2,2-Dimethyl-5-morpholin-4-yl-N-(4-
methylpiperidin-1-yl)-1,4-dihydro-2H-




4 SPECS AL-281/40711525 2, 2-Di net hyl - 5- nor phol i n-4-yl - N- but yI -
nmet 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 5 SPECS AL-281/47011529
2 2- Di met hyy, Q ggg olin-4-yl-N(2- tetrahydrof uryl met hyb/epaofdsehiamgdr o- 2H
pyrano[4" g pyrido[3", 2':4, J§thieno[3 ,2-djpyrimdin-8-amne 6
SPECS AL- 281/ 47011530 2, 2-Di met hyl - 5 nmor phol i n- 4- yI N-butyl - 1, 4-di hydro-2H

pyrano[4", 3":4' ,5'1pyrido[3' ,2":4, 5]lthieno[3 ,2-d]pyrimnmdin-8-anne 7
SPECS AL-281/40711533 2, 2- Di et hyl - 5- nor phol ijmyranpl4” BF:4'F |pyrido[3',2":4,5]thieno[3

di et hyl am nopr ppyl ) -1, 4-di hydrp-2 H pyran o |[4" ik o D41 pyrido[ 3",
2':4, blth i e h o[3 ,2-djpyri jn' di n-8-am ne ?g}f’%é@id%s%ﬁé@ﬁ STOCK1 S-212P8
2, 2- Di yret h§l - 5| 8- di nBPBGSI i n- 44 y‘hL-38,14407d|15@41; & 2Bimetiyyi-arrodrahiolin-4-yi-N- (2-
3":4", ]pyrld[3', 2':4, 5]thieno[3 , 2-d] pyrgdm

STOCKI % 30189 b 2- Di et hyl - 5- mbr phol i n- 4-y! - wdﬁégp'ﬂﬁ\ 0 °§h‘fﬁ5§%@ﬁ fo- on
pyrano|4",3": 4|, 5 ]pyrido[3',2 :4, 5]thi eno[ Ppyranpl448y ﬁrﬁlﬁyr@lo[ﬁ' FithiraofBo
| NTERBI OSCREEN|{ STOCKI S- 37343 2] 2-Di net hyl - 5- _gm},mmn&}g g}m,{g N-

di ethyl-1,4-di hydro-2H pyranol4" 3" 4" 5 1 pyrid 4__5]thieno[3

2-d] pyti m #di n 8- armi AREEY’ |NTERB$LMW%:%’%DMMS -morpholin-4-yl-N-butyl-N-

2, 2-Di et hyl - 5¢ nor phol i n-4-yl-8-(2 , WD 2006/ 0,5933)3:1 Ay dr62P051012773 50
phenyl hydr azin p) -1, 4-di hydro- 2I+ pyrano[ 4", 3":

3

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

7 SPECS AL-281/40711533 | 2,2-Dimethyl-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-yl-N,N-
diethyl-1,4-dihydro-2H-

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

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

oy L § PR | SammN A A glilay ool ~ 1




2, 2-Di net hyl
5']1pyrido[ 3,

-5-

nor phol i n-4-yl

2':4, 5]thieno[3
| NTERBI OSCREEMoS&eIs! S- 37479 2, 2- Di net hyl
pyrano[ 4", 3": 4",
| NTERBI OSCREEN STOCKI S- 37493 2, 2- Di net hyl
1, 4-di hydro-2H pyrano[ 4"

5']pyrido[ 3

. 3":4

, 2

2-d] pyri m

2-d] pyrimdine 12 | NTERBI OSCREEN STOCKI S- 37052

-N-pentyl - 1, 4-di hydro-2H pyrano[4", 3":4",

i di n-8ami ne 13

-N-allyl-
2' 4. 5]thienol3

- 5- nmor phol i n- 4pgkAR2085/0d0Bydr 0- 2H-
4, 5] tstii eno[ 3 2-d] pyri mdin-8-am ne 14
-5-nor phol i n-4-yl
5' ]pyrido[3,

8

,2-d] pyrimdin{8-a mne 15 | NTERBI OSCREEN ST p@lmmno)-1,4-dihydro-2H-
2, 2- Di et hyl - 54propyl - N- (3- hydroxypropyl)-1 4dr30 . o4 Siini
5']pyrildo[ 3', 2'|: 4, 5] thi eno[3 J2-d] pyrimdi n-gb é’zem”%?gs
STOCKI $- 57008 2, 2- Di net hyl - 5- mar phol i n- 4-yl - p@{gﬂpynmldme_
hydr ox DR ipmm%ﬁﬁéﬁ pg‘fé@Rhé-eﬂoéz % Z-Wnétﬁgfﬂ—ﬂgipﬁolinZ-4-§IfN-pentyl-
5] thieno[ 3 2-d] pyrimdin-8-arine 17 I NTERBI|OSCREEN STOCKI'S-57293
2, 2- Di ret hyl - 54but yI - 4-yI - N- (2 mor phol i n- 4- yll etHW§roR2t di hydr o- 2H
pyrano[4", 3":4',5 ]pyrido[3",2 :4,5]thieno[3 y;a’}m{ﬂ"p;yw ?\?— g 9= A 8kHéholB
| NTERBI OSCREEN STOCKI S- 61240 2,{2- Di net hyl - 5- ghe qvﬁn di m et hyl am
i noet hyl)-1, 4-di hydro-2H pyrano [4", 3":4' 52] FWP'E‘ gqngne 2':4, 5]th i
no[3 [,2-§ pyrl INTERBIGSEREEN 193W6¢Kh<§13@$m<ht2\2-§Trﬁ§Kyl$ h8pASlin-4-yl-1,4-
2, 2- Di et hyl - 5-{nor phol i n-4-yl -N (pyri di n- 2-y|4ﬁ11 | hydr o- 2H pyrano[4"
3":4',8 1pyrida[3',2 :4, 5]thigno[3 ,2-d]pyr| = anmi ne WO 2006/ 055721
PCT/ EP200510127%73 pyrano[4",3":4' 5'|pyrido[3',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',5pyrido[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 | STOCK1S8-57008 | 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-
pyranof4",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' §'|pyrido[3',2":4,5]thieno{3
,2-d]pyrimidin-8-amine




51 20 | NTERBI OSCREEN STOCKI S-91007 2, 2- Di net hyl - 5- nor phol i n-4-yl - N- ( 2-
nor phol i n-4-ylethyl)-1, 4-dihydro-2H pyrano[4", 3":4',
S']pyrido[3',2':4,5]thieno[3 ,2-d]pyrimdin-8-am ne 21 | NTERBI OSCREEN
STOCK2S- 0738 ogeskiaet hyl - N- (1- met hyl - 3- PCT/EP2005/012773
phenyl propyl ) - 5- norphol i n-4-yl -1, 4- di bydro-2H pyran o[ 4", 3":4", &
pyrido[3'", 2':4, 5]th ieno[3 ,2-d]pyrimidi n-8-am ne 22 | NTERBI OSCREEN
STOCK2S- 09502 2, 2- Di net hy| - 5-i sobut yl-4-vy]- 2- _nor phol
i n-4-yllet hgd) - 1, ANGERBE@ISCREEN p\8TOTKIS491003" | 3,2;Dibiethylsb-inthoptBilin-2-yl-M-~(2-
5]thieno[3 , 2-d]pyrimdin-8-amne 23 | NTERB %%215
2,2-Di met hyl -5-furan-2-yl-N-(2- m)rphol I n-4-yle $%®4§% Jiﬁ\?grg_ZH
pyrano[@", 3":4{, 5 ]pyrido[3', .4, 5]t h| enpp@anol4., a]ﬁ)ﬁdmwﬂﬂlﬁﬂﬁﬂhbnéﬁm
| NTERBI OSCREEN [STOCK2S- 69776 2, b Di et hyl - 5- py ri&]bi/rﬂhnﬂ‘hjs é(rth‘ benzyl
1,4-dihydro-2H| pyranal4" _3":4| 5' lpyridal3 hi ena[
, 2-d] pyk i middi n- S@WRBTWRWRBI @?@CI@S—Q‘B‘EQU‘ N -(1- methyl 3-
2, 2- Di net hyl - 5-por phol i n- 4-yl - Nt benzyl - N-net h he,{yqpﬁlo%q)tacﬁl,bﬂyhgtﬁ_4_y| -1.4-
pyrano[@",3":4"| 5 ]pyrido[3, R':4, 5]thieno I n-8-'am ne [26
| NTERBI (0SCREEN STOCK2S- 92629 2, P- Di net hyl -5-pgfj§hb5‘liri°tﬁ|'h 1 yl - 8-
rorphol | n-4-y1- L & di hydro- 24 byt anol 4 ', 3" Howafiolinyta $abiiao. 24 sphiencls
5]thienp[3 ,2-H]pyrinidine 27 | NTERBI OSCREEN
2, 2-Di net hyl -5-pyrrolidin-1-yl - N (2- norpholip: Y"éﬁ“ﬂ&‘}‘r% aning_ di hydr o- 2H
pyrano[ A", 23" 41", INFERBIISCREEN , | BTCCKIS-b35020 Tz-mmeeﬂ@rwdbmydwﬂﬁi@m ne
morpholin-4-ylethyl)-1,4-dihydro-2H-
pyrano[4",3".4' 5'Jpyrido[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-ylethyi)-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'lpyrido[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-
yimethyl-1,4-dihydro-2H-




R

28 | NTERBI OSCREEN STOCK2S- 16294 2, 2- Di et hyl - 5- nor phol i n-4-yl - N-f ur an- 2-
yl met hyl - 1, 4- di hydr o- 2H WD 2006/ 058723 PCT/ EP2005/ 012773 52 pyrano[ 4",

3": 4",
| NTERBI OS

phenetyl - 1, -‘E{Pﬁ}y;

5']1pyrido[3',2 :4,5]thieno[3

, 2-d] pyr

A, 5 ]pyrido[3',

i mdin-8-amne 29

328- 94784 2, 2- P rr?t hy| -5- pyrr ol i di n-ﬂCT/ﬁimb\&mlz773
'0-2H pyrano[ 4", 3"

2':4, 5]thieno[3

, 2-d] pyri m di n-8-am ne 30 | NTERBI OSCREEN STOCK3S-07116
2,2-Dimethyl -5-pyrrolidin-1-yl

-N-(3- di methy

| am nopropyl ) -1, 4-di hydr o- 2H

pyran p [47, 34", 5 [pyrido[B" , 2':4, 5]tHhpyraacia”p'34'5pyrido[3',2"4,5]thienc[3
222d]D|prynr9!t hmytjlggyﬂnolnsd?ﬁ Ill\l;I/-FREII- OngoREEm sr%ﬁag%rﬁéﬁgégqﬁﬂnepyra no [4",
3":4",] 5" ppyri ddNBERBIGSCREEN] | ISTGEKRY-347842 @] 2imethytibpyBolain-tel-N2

s o e e LA e

pyrano[ 4",3": 4,5 ]pyrido[3', R':4,5]thieno| 3 pyrapold],pY4' iSitPuidel382 #xblthieng(3 |
yar ox et hyl )= Nt benzyl -1, 4. gt hbr o2t pyra tay ey RRgenbiel © g oz
2" 4, B]tH0i enp[INTERBIGBGREREN Hi STACKIF-AE! 164 | RNFDRBIOEEREENIBF CUKBEE21213
oyranof 4. 3 i 5 ] pyridol ¥ | 2 : 4. 5] i enof STe R NEEmn! BALRE.
| NTERB|] OSCREEN| STOCK3S- 27128 2| 2- Di net hyl - 5- ppyieapltd 'r'aX'.fi]wridRiSbZSiﬂfglthienoB
1, 4-di nydro-2H pyrano[4", 3":4', 5']pyrido[3 23jpydmiaintdib@mel 3

31 INTERBIOSCREEN | STOCK3S-11445 | 2,2-Dimethyl-5-pyrrolidin-1-yi-N-
isopentyl-1 ,4-dihydro-2H-
pyrano[4",3":4' 5'pyrido[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-dpyrimidin-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 | STOCK3S-21213 | 2,2-Dimethyl-5-pyrrolidin-1-yI-N-
tetrahydrofuran-2-yl-1,4-dihydro-2H-
pyranof4",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'Ipyrido[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




N

, 2-d] pyri m din-8-am ne 36 | NTERBI OSCREEN STOCK4S- 70521

2, 2-di met hyl
pyrano[ 4", 3": 4

-5-

, 5" ] pyrido[ 3",

nor phol i n-4-y! -

N-(pyridin-

3-ylnmethyl)-1, 4-di hydro-2H
-4, 5)thieno[3

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

2006/ 058723 PCTI EP20051012773 53 37 | NTERBI OSCREEN ST

2, 2- di met h&
pyrano[ 4", 3":

W?Bﬁol I n-4-yl -
4",

5] pyrido[3',

N (pyri n-

2665311773
2-yl net hyl ) -1, 4-di hydro- 2H—
2':4,5[thieno[ 3

, 2- d]pyrlmdln 8-am ne 38

PHARMEKS PHAR061682 2, 2-di net hyl - N- ( 2- nor phol i n- 4-y| et hyl ) - 5-

propyl|-1, 87 di hy dNSERBIOSOREEN[ U'STCRK4E-70481] pRi2-dimplyl-S2modghobi)-#yl-Br(pyridin-
22e'(tj]h§Iyr Izmng!t Ey? gmrrg(rapﬁgl : nI\I'IERsl OEI-C(REENm?-rr&ofbﬁéﬂﬁéfgﬁvﬂo-%ﬁ di hydr o-|12H
pyrano[ 4", 3":4',5'] pyrido[3'}2":4,5]thieno] Byrapci4udidSllpwrideldn2' 3.thiene]340
| NTERE) CSCREEN STOCKAS 74175 2 2- i ety v | pl-ahRary )5
5] t hi eno[ 38 , 2 d] pFHARMEKS: 8- ahi RHAROG1RBERB| @ssmﬂemymmr@méwiethyl) 5-
S R BRI e B i Pl S
| NTERBI OSCREEN STOCKAS- 38280 5} ( 2- Furyl ) - 2, 24 @viBelAy$-A5(pyideidi #4Hithieno[3
yl met hyl ) -1, 4- d| hydr o- 2H— pyranp[4", 3": 4", 5,2_&(!1% ,{m,qch_{,,gme 2':4, 5]th ijeno
[3 , R-d) _py mid i ne 43 | NTERBI OSCREEN STQCKAS- 54754
5- (2. Fur yB9- N QNFERWCP%%@ET)' > STOGH4R:A9324- | ZeTi-Ryenty BrmorgholiarthyiN-2 - |4+
S']pyrjdo[3',2 :4, 5]thieno[3 morpholin4-ylethyl)-1,4-dihydro-2H-
pyranof4",3":4',5'|pyrido[3',2":4,5]thieno[3
2-d]pyrimidin-8-amine
40 INTERBIOSCREEN | STOCK4S-74178 | 2,2-dimethyl-N-(pyridin-3-ylmethyl)-5-
pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano[4",3":4',5'1pyrido[3',2":4,5]thieno([3
,2-d]pyrimidin-8-amine
41 INTERBIOSCREEN | STOCK4S-52807 | 2,2-dimethyl-N-(pyridin-2-yimethyl)-5-
pyrrolidin-1-yl-1,4-dihydro-2H-
pyrano{4",3":.4',5pyrido'[3',2":4,5]thienof
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'|pyrido[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-
pyranof4",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-
furyimethyl)-1,4-dihydro-2H-
pyrano[4“,3":4' 5'|pyrido[3',2":4,5]thieno[3




, 2-d] pyri m di n-8-am ne 44 | NTERBI OSCREEN STOCK4S- 53895

2, 2-Di met hyl

pyr anol

furyl me

-5-
4", 3": 4

thyl ) -

nmet hyl
, 5" ] pyrido[ 3",

-5-1i

| NTERBI OSCREEN STOCK4S- 70642 2, 2-Di net hyl -

3":4

-N-(pyridin-3- ylnethyl)-1, 4-di hydr o- 2H
2':4,5]thieno[3
| NTERBI OSCRigbNosahSEb4S- 63321 2, 2- Di ent hyl
1, 4-di hydro-2H pyra n of 44, :
5]t hi eno[ 3 WD 2006/ 058723 PCT/ EP2005/ 012773 54 2-d] pyri m di n- 8 anm ne

, 2-d] pyrimdin-B-am ne 45

sobutyl - N- (P%:T/EP2005/012773
', 5'] pyrido[3’, 4

46

opropyl -N- (pyridin-2-

yl met hyl ) -1, 4-di hydro-2H pyra ho[4", 3":4', bZdpyaidpB-amipe: 4, 5)th ien
o[3 ,2-dlpyrinidin-8-amne 47 | NTERBI OSCRFEN| STOCKAS- 78278
2,2-Di n}et h¢6 - 5-ii éﬁéﬁ@@lﬂswli@l f FRAGKASHIAGH2 1| 4.2dRimetybS-faapropyiritrypidin,2- E
3":4", 5 |pyrida[3",2" :4,5]thienp[3 ,2-d]pyri “rwsH -1aﬂbiﬂ9dr6821—i NTERBI OSCR
STG:K4§- 81176 2, 2- Di net hyl - 5-1 sppropyl - N- ( py
ylmethy| )-1, 4- Qi hydro-2H pyra ho [4", 3":4, BV'FB‘W 2 eft Plpyridefd', 24, %T@W[?q
[3 ¥ 2- d] Ey\drllr? di n- 8- iim ne 49 | I\F_I'EI_?BI OSCREEN S, ; PnidihdLamine )
oy B dofNTE FéB'.O&%%EMi gﬂ@@sﬂ%*é; 2 imetry-SiRoRmP
| NTERBI _OSCREEN STOCK4S- 82415 2, 2-Di et hyl - Dfumhmbth@i)A-#dithré—EH-
305 I pyr Lol 3 2 4. 5] thi anbLa. - 2-a) pyr | hPURRCIS. A GOl iereiae
STOCK4AS- 46232 N-[ 2- (3, 4- Di net hokyphenyl ) et hyl | ;22d)Byrimidin-8-amine
di met hy}—5-7 ERAICSCREEN O W8 &kas i 176 | 2.2-Dimethyl-5-sopropyl-N-(pyridin-3-
yimethyl)-1,4-dihydro-2H-
pyranof4",3":4' 5"pyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
49 INTERBIOSCREEN | STOCK4S-81410 | 2,2-Dimethyl-5-methyl-N-(pyridin-2-
ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4',5'lpyrido[3',2":4,5]thieno[3
,2-d]pyrimidin-8-amine
50 INTERBIOSCREEN | STOCKA4S-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-
dimethy(-5-morpholin-4-yl-1,4-dihydro-
2H-
pyrano[4",3":4' 5pyrido[3',2":4,5]thieno[3
,2-d}pyrimidin-8-amine
52 INTERBIOSCREEN | STOCK4S-51127 | 5-(2-Furyl)-2,2-dimethyl-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
53 INTERBIOSCREEN | STOCK4S-39673 | N-[2-(3,4-Dimethoxyphenyl)ethyl}-2,2-
dimethyl-5-isopropyl-1,4-dihydro-2H-
pyranof4",3":4' 5'pyrido[3',2":4,5]thienof3
,2-d]pyrimidin-8-amine

EN



pyrano[4", 3":4', 5 ]pyrido[3', 2':4,5]thieno[3 ,2-d]pyrimidin-8-amne 52
| NTERBI OSCREEN STOCK4S-51127 5-(2-Furyl)-2, 2-di met hyl - N- (pyri di n-2-
ylnethyl) 14dihydro 2H pyran o[4", 3":4', 5] pyrdo [3', 2':4, 5]th ien

N[ 2- 3, 4 oxyphenyl yethyl]-2,2- g net hyI 5-isopropyl -1, 4-di hydr o- 2H
pyrano[4 5']pyr|do[3',2' 4, 5]t hieno|[3

, 2-d] pyrimdin 8 am ne WO 2006/ 058723 PCT/ EP2005/ 012773 55 54

| NTERB 'Lbcbﬂt': S [WEERBICEEREEN - [ (STOGHUB-492472- n‘{(SQTséB%WJz-Zldl&e@HnyﬂfdﬂwdvéH
pyran of 4", 3":4', 5 ] pyrid of3', 2':4, 5]th geno

, 2-d] pyr| m di n-8-yl ) am no] propanh-2-ol EXAMPLE

2, 2-Di[ hél -i nor iohol ! 3-?éyl -2N- Elp%]ri ﬁ_ i n-?éyq w*ehc;{h)3'14'$ﬂ;synhyprz>~4;ﬂﬁmeﬁo[3
pyr ano[ 4" S pyrido[3',2'}[4,5]thieno )

8- Chl orjp-2, 2- d| et hyl - 5- mor pho| i n-4-yi - 1, 4- di r?‘y’%a% Hl]“%'ﬂ)am'”°%r°pa““2'°'
pyrano[F, 3 ,5' Jpyrido[3",2" :4,5]thieno[3,2-d] pyrimdine (0. 10g,

0. 26mol , see Prepar ation 8) is suspended in ethanol and

pyridin-4-ylmethylamne (0.13 m, 1.28 mmol) is added. The m xture Is
refl uxed oveXAMBhE 5&nd t hen all owed to cool at roomtenperature. 10 At +5C a

precipitate . G ' LSad t hanol an et hyl
et her. mczébg)r'frlgwgtm%hgﬂf‘g %ﬁglﬁandym%ﬁﬁe&ws%%'ﬁm stent with the
initial 6hleyrande,3(’ %dewbbﬁlé?é.é}thlemﬁ Zdlpydmidinsg-awineor at ed and t he

residue is purifg I w th CH2C 2/ MeCH 98: 2.
0 04g of the des£|g rég Rﬁ’szd(i;}lﬁm areg@ht al n@h%1 g% %91% m p. 238.0-239.7C 15

"H NVR (300p¥Rpol4' Wmﬂd@3Fﬂoﬂﬁﬁh'@@o[@@'d]mmmdl@ @o1QgnP.28mpol, 3260 (s, 2 H)

E{) 7; 212] (t4 Pr@fafb’clglgrké|§1sugpl_ei’)ﬂhe§rn7e¥hirﬂl anh‘p@ﬂgﬂ mm(el%yﬁ)mﬂe (@313(rﬁ|l1 1%8@1&1@) 2

2. 2- Di met hyis-28deg Th PixiHres’s yafluxed Qv(eﬂﬂg}&ana th?n@llg?\rv@d iya0p 4 reQrg ftmnﬁratum
pyrano[ 4, 3At 4°C previpiale [sFormred; @high te/TiitRied shd WadheR With BtHinBt gt &Ryl Beher.

Once dried, it weights 0.015g and its 'H NMR is consistent with the initial chlorimine (15%
recovered). The solvent is evaporated and the residue is purified by flash chromatography
eluting with CH,Cl,/MeOH 98:2. 0.04g of the desired compound are obtained. Yield=34%.
m.p. 238.0-239.7°C

15 "M NMR (300 MHz, DMSO-D6) § 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, /=6.10 Hz, 1 H)
8.49 (m, 2 H)8.56 (s, 1H)

EXAMPLE 56

20 2,2-Dimethyl-5-morpholin-4-yl-N-(2-piperidin-1-ylethyl)-1,4-dihydro-2H-
pyrano[4",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, DMSQ-D8) 5 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,
1H)8.58 (s, 1H)

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



Obt ai ned (81% fromthe title conpound of Preparation 8 and 2-piperidin-I-
yl ethyl am ne foll owi ng the experinental procedure described in Exanple 55.
mp. 163.8-164.4C 25 'H NWR (300 MHz, DMSO-D6) S ppm1.26 (m 8 H 1.39 (m

2 H 1.47 (wo 2oeidss33 41 (m 4 H 3.19 (m 4 H 3.50 (S,pcabroe®Zdm 2 H
3.76 (m 4 H 4.70 (s, 2 H 7.68 (t, Jg5.95 Hz, 1 H) 8.58 (s, 1 H EXAMPLE
57 30 N-(3-Methoxypropyl) -2, 2-di net hyl - 5-nor phol i n-4-yl -1, 4-di hydr o- 2H
pyrano[4",3":4',5 ]pyrido[3',2" :4,5]thieno[ 3, 2-d] pyrim di n-8-anm ne WO
20061058723 PCT/ERai0eb a1 Tioth thé BtieCisranonsd of Bwparafiorodanthd- titl e conpound of

eseri bed IS %g'a@*m*mé’@%ﬁ”’%*%8*68%%%&%?%835m*f%%b 08 5 ppm.
133(m6rmp17331(8n7°cz 3.18 (m 4 H 3.25 (s, 3 5 H 3.41 (t, J=6.10
Hz, ’ﬁq\u(/lﬁésc?ohl}-l 3Dl?§o(lﬂél_:)>?iop'ﬁ‘)1§3gﬁ 6 Py 146'th, 2H)9.16%m, Zl-l'y%z% &3 (L,

J=5, 19 Hz
N- ( 2- Met 510)&51')& #y(t) 176,19 bz, tZrH)rﬁe'iQK)‘Zl 2 ) B-261r HHOBI7TA(p. § HRAHPI(5.-2K47.88 [ty d

ro-2H 10 J—519Hz1H)858s1H% _ . o
pyrano[ 4", 3" 5"] pyri doi ",2' 1 4,5]thieno[ 3, 2-cJpyrim dine-5, 8-di am ne.
8- Chl or o- N-(2 met hoxyet hyl ) - N, 2, 2-trinethyl-1, 4-di hydro- 2H
pyrano[ 4", Eéx,e@\npﬁE}sgyri do[3", 2 4 5] t hi eno[3 2 d] pyri m di ne- 5- am' ne (0.018,
0.24 mol , e aration 12_ ended tha
( 2- mor phol |'?'|ZZM ‘@{)ﬁmy)')émo?ﬁét’ “1\6 - rmosp pShy %ggg?rg m xture is
re}‘l uxedo ovisyrahefat, 3&zd5']ﬁyeiaow hwmlbmpﬁ)ﬂpyﬂmlﬁnéﬁwﬂﬂlhmﬁ&r gt gr e. The
sol vent is evapo er vacu e Jesi S rified by
chr omat ogr aphy, 51%?‘3%'3\{] &"P%‘waﬁ{"‘nb'm%{“&?%ﬁ@ﬂh‘gﬁﬁy%ap'?hen with CH2Cl 2: MeCH
98:2. 40 nmyrario[4"[B:4¢|8}iyridu]3' [ M 8]thignadsl e pyaimdiras-amined0.0Yg ). 24-mBdoseen p
70.6-72.1C JH N D 6,
2.55 (m 4 Flﬁ)epargg rg‘?gl‘s f‘ﬂsr’bﬁ%é '% ité"ﬁba"gqgﬁ?%h&%‘g %V'EEWE)%m éégl—b 3, 49
(t, J=6.18 iz .22 rhinolPiscRidédn The nrub:ture’is Tefluged overiifjht4nd thehsllo®edlo doobt6 (m 1 H)
8.70 (s
N (2- Moo RTD R RIS SoNeThis PUaROISs 1Teh aE UM ATEHDS eSEha s pUilad BY o o5
pyr ano[ 4", 3¢hramategiaphy.iedding ‘flrSQWtMsilsﬂ\lDltW@m;{ns apd d}qnwlihrﬁidhcﬂhé\ﬂﬁ?la%lbﬂ@ ne.

mg of the desired 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, /=6.18 Hz, 2 H) 3.62 (m, 2 H)

3.74 (m, 6 H)4.81 (s, 2H) 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[ “,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-
yimethylamine 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, /=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=5.49 Hz, 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-Dimethyi-5-(4-methylipiperazin-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.



Ootained (31 %9 fromthe title conpound of Preparation 12 and pyridin-3-
yl met hyl am ne foll ow ng the experinental procedure described in Exanple 58.
mp. 164.3-166.0C 'H NWVR (300 MHz, CHLOROFORMD) S ppm 1.43 (s, 3 H 1.61

3 H 3 3.35 30 (s. 3H) 3.50 (t, J=6.04 4
£ 51 (?) ‘&?26"%’3%@%% J=6. 04 Hgs 2 t|)|)575.04 Ed, J=5. 49 T’E%iwsm%%go(znm X

H) 7.75(m 1 H 8.56 (dd, J=4.81, 1.51 Hz, 1 H 8.69 (d, J=1.65 Hz, 1 H)
8.73 (s, 1 H EXAMPLE 60 35

2, gHDl met hyl - 5- (aﬁlcmatdazhmlrﬁ@thazs(arﬂetwla,.pédaéla-1nsn)tphxaﬁnyaro42m e; hyl) 1, 4-di hy\%
8006 / Ogg;ggg)&@q[%ﬁzdogfqﬁéq@%QL%];hleno[B 2- J]pyrlmlcp né (:'6 O?Bg% %rmlmrrcl)l sleg -am ne
8- Chl or o- 2, Ereﬁamﬁbmy&i) lésﬁsbeﬁﬂéd"mIemaﬂelr(aznlmnﬂ-(yln)orﬁthdknd-mlwéihyl)aﬁhhe (0. 13

pyr ano[ 4", 301 D99 mlln %&e& esrﬂug%@ %Elﬂ‘ﬁﬁ&g {ﬁglﬂ%rﬁ)&/ ‘81 | ned té%09|§9 room 20

see 59 parati in e
( 2- m)r phél i tempérgtd:ret'ﬁ;d yadweinhis ev8pdtted ohder Ya@fumramd f}'nelreslda,cédedunf'éhé)ym xture is

et | uxed ot Seabl B T SVRK CHOERRIOH 617 A 3 hETRETAY fiforodlle SOl vent

i s evaporat € 'cuu ue 1's romat ogr aphy,

el uting firare oelainedCHMBE=MO%OH 9: 1. 40 ng of the desired fi naI product are
obt ai ned. el 474 49%0@ p. 171-171.8C 1H NVR (300 MHz, CHLOROFORM:D) S ppm
1. 42 (s 6@) 2.59 (m 9 H 10 2.72 (t, J=5.95 Hz, 2 H) 3.32
(m 4 H) 3. %ON(VHR (300 MstC?W-OﬁﬁFCB?M-fP)ﬁ P8 (42 (s26 H) 251098, 1) 2.59{m. BE) Hz, 1 H)

8.71 (s,40l

2 201 ity PTaE S n%%ﬂﬁﬁzpm%?amn‘***>3ﬁ9<m” 4SS B BT 1, 4. o
hydro 2H 15‘488 Hz 1H) J1(s,1H

pyrano[4",3":4',5 ]pyrido[3', 2 :4,5]thieno[ 3, 2-d] pyri mdi n-8-am ne Cbtained
(92% fromthe t|tIe corrpound of Preparatlon 16 and (3-nor phol i no- 4-

yl propyl )anﬁﬁéMPéEIdem ng the experinmental procedure described in Exanple 60.

mp. 90.6-92 Z@m%ﬁwﬁrﬁ% mm@m&bh&i ﬁoéﬂ erdiﬂyd']rg-ﬂl‘} Hz, 6
1.89

) o5 52 3 piragope 5J%'dﬂ'ﬁ45khﬁp°t3s2@hwmid@ Tl 5 D

H 8.69 (s, | WOWQ °/§)2from the title compound of Preparation 16 and (3-morpholino-4-

N-(2-Furyl nel%)Po%yBamlhe fo lowmg tl¥e expegur%entafprgcé%up ereasczzil\t?ed m%x;m]]ﬂe%odl hydro-2H

m.p. 90.6-92.4°C
"H NMR (300 MHz, CHLOROFORM-D) § ppm 1.40 (d, J=13.74 Hz, 6 H) 1.89 (d, J=4.67
20 Hz, 3H) 240 (s, 3H) 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 (t, 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-
furyimethyl)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, 1 H)6.36 (m, 2H) 7.41 (s, 1 H) 8.76 (s, 1 H)

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



25 pyrano[4",3":4" 5" ]pyrido[3',2":4,5]thieno[3, 2-d] pyri mdin-8-am ne
bt ai ned (57% fromthe title conpound of Preparation 16 and (2-

furyl met hyl

)am ne follow ng the experinmental procedure described in Exanple

60. mp. W@z@%ﬂyﬁﬁzﬁc H NVR (300 MHz, CHLOROFORM D) 6 ppRfitplood1267% 6 H)

2.39 (s, 3
(s, 2 H 4.
7.41 (s, |
i met hyl - 5-(

2.62 (d, J=4.40 30 Hz, s¢ H 3.31 (m 4H) 3.60 (s, 2 H 4.78
89(d J=5.49 Hz, 2 H) 5.02 (t, J=5.49 Hz, 1 H 6.36 (m 2 H
H 8.76 (s, 1 H EXAVPLE 63 2,2-D
4- me Onydinsd@0%) iferJthQ’ht)erdHfr(ppymd ofi Pregaratisretéand (piridin-di hyd ro- 2H

20061 058724 Em el B eregmoalia ke BB SPHY Edh el B0 Compound of

Prepa&le}: |eogn me‘reanum?)m di n-4- yl et hyI )amgnelf ol | ow ngHt he e?ggri ment al

G oRoFORw 14 o3 P PR G Ol B 144 6,6 3346 IR EHES" 1

H) 3. 6% %S 3(:% (), 443861 &, 2 ) H)784s, PH) 4194 GH:@*%G)%'Z(ZSE) !]S-‘|)3|1_|)5d E’*xi(&%{'é‘] Eﬁ') 10 Hz,
D| met h37|£5(""( ZM%@Z%%?%E’F@ ﬁ{%ﬂ gﬁ\p%yr. di n-3-yl met hyl ) - 1, 4- di hydr o- 2

H- 10 pyrano[4",3": 4" 5 Jpyrido[3',2":4,5]thieno[ 3, 2-d] pyrimdi n-8-am' ne
bt ai ned (ﬁ?@ﬂg%ﬁ?y he title -corrpound of Preparation 16 and (pyridin-3-

CHL OROFORM

yl met hyl ) am

wi ng the experinental procedure described in Exanple 60.

mp. 250.9- zzzmumhyl-sme@mﬂipmz[n i) GREY ORiv-By InSeth it 4- diﬁym,-zm H 2.39

(S 4. 99% p% ’g"q ﬂf’%’yﬁg’g? Ey %Jw'ﬁ‘ﬁg%gmﬁ?dd kﬂa'ﬁn gg m2 T)H;1 ;?7ésfd,2

J824HZ

1 H th@@ec{ @7"/J)f@rr9meHttecomplelyn@ﬁ@ep@rathrtlfs631 (pHZdln-&- H 8.74 (s,

| H) EXAMP , ¢ b
- Di et hbﬁ-“%z fithine follown S pRrmental Pragerire deSPTeog 0 FXaTPIS P2 1, 4 di hydr o- 2
049- 251 y%;,

H- pyrano[4“P32

Cotained ( iy it e éhf_]bﬁo%ﬁﬂ@; plih 12583 A1 538 4.8 bl Y Tia- 2

yl met hyl ) am ne f

mp. 21851-

20

25

30

35

rido[3',2":4, 5]th| enol 3, 2- d]pyrlmdln 8-am ne

€ experi rocedu | e 60.

124.8.H)3.32 (m, 4H)360(s 2H)478(s 2H)493 (d, J=5.80 Hz, 2H)513(d J—580
Hz, 1 H) 7.29 (m, 1 H) 7.76 (d, J=8.24 Hz, 1 H) 8.56 (d, J=3.97 Hz, 1 H) 8.69 (d, J=1.53
Hz, 1 H) 8.74 (s, 1 H)

EXAMPLE 65
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-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

Obtained (74%) from the title compound of Preparation 16 and (pyridin-2-
yimethyl)amine following the experimental procedure described in Example 60.
m.p. 218.1-219.4°C
'H 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) 479 (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 (t, J=7.63 Hz, 1 H) 8.63 (d, J=4.88 Hz, 1 H)
8.75 (s, 1 H)

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.
m.p. 226.7-229.0°C



5'H 1.42 (s, 6 H 2.41 (s, 3 H 2.64 (s,
34 (d, J397Hz 4 H 3.61 2 H 4.79 (s, 2 H 4.97 (d, J=4.27
2 6.34 (s, 1 H) 726(m 1H 7.37 (d, J=7.93 Hz, 1 H 7.71 (t,
=7.63 Hz, o bosMssBs (d, J=4.88 Hz, | H) 8.75 (s, 1 H) p@pphhifk:66

2- Di net hyl - 5- (4- net hyl pi perazi n-1-ylsg-N-(2-pyridi n-2-ylethyl)-1,4-d

ydr o- 2H pyra no[4",3":4",5"]

pyrido[3',2':4,5]thieno[3, 2-d]pyrimdin-8-am ne Obtained (60% fromthe
title conp hAPA ( BY )24 fial | owi ng
t he experi ?ryeﬂ?]a {305)ocedmbt$§)sﬁck%|ﬁ@gslp%h‘p&a @h”ﬁﬁbzﬁhgsi@ﬁ) 226@@ 42 9.0C WO
2006/ 058723 1901/ EP28@3101 2 7 3.6058, 2 IH) ARKR(.FD )mﬁs @hﬂ@aﬂi@ﬂvﬁ@?& ppm 1. 37
(m 6 H 2 £m H 3.33 (m 4 H 3.60 (s, 2
H 4.06 (m Hﬁzﬁm §Hg|)763,(ﬁ\41%ﬁ86%§01l-§8]79§ , 1 H 7.20 (m 2 H 7.64
(m 1 H 863(m 1 H 871 (s, 1 H 5EXAIVPLE67N-[3-(1

H | m dazol gkamiPLerepy! ] - 2, 2- di net hyl - 5- (4- net hyl pi perazi n-1-yl)-1, 4-di hydr o-
2H pyrano[ 4 3,2 .4, enol 3, 2-d yr| 1 dl n-8-am i ne
R I AT I R M U D

[ (1Hi m dazRlpytand[l),BT:4787py AGb3E2' 48] tHIeN o8, 2td] pyrinsiaipi-B a@ilh@l procedur e

S 5742 (s BBireg Sagey o ey i Sompdint o Bregaration g o HALOREITH (- 4 Ly

3.60 (s, Z2yhhropmamiredfollaivhty he ekierinentdl procdduré idesclibbd Bi/EXdmple26dd) 4.78 (s, 2

H 4.86 (s, 1 9fS, | H 7.11 (s, 1 H 7.56 (s, 1 H 8.71 (s, 1 H 15
4 8650 1 B %k

2, |2le rnZt hyﬂi NWR eboummwlémwagqgmm:mw ppr\4 42 (<, tBeH)radey @, of ey 240 @; %ik?ﬁt hyl %gl p
erl di n- ro rano i eno

2 d) pyr 1 nodP (. § HIR Mo R M (A3 72 Rort 858 e & o4 ok be. 2 )

Prepar at i 0n.786s,and) 4.86 (¢, atH)®Bekeof Hy AN1 (1)H)EsEYE| ) B) BFnigitHy- yl ] ani ne

foll owi ng the experlnental procedure described in 20 Exanpl e 60.

m p. 170-170.9C ' H NMR (300 MHz, CHLOROFORMD) S ppm1.42 (m 6 H) 2.07 (m
8 H 2.%8 EXAMRLEZB 37 Hz, 8H) 2.80 (s, 4 H) 3.10 (s, 2 H 3.46 (m 4 H)

3.56 (m 3 2@ Dmetﬁyl('mbmemylplperazm(1n}l) ﬁ-["l_b(tetraZydr(o?uran-3|_9|methyfl)’)p perldm-|4_|)
yi]-1,4-dihydro-2H-pyrano[4",3":4',5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
Obtained (47%) from the titte compound of Preparation 16 and [1-(tetrahydrofuran-

(300 MHz, CHLORCFORMD) S ppm
(s,

NVR
3.
H)
me

3-yImethyl)piperidin-4-ylJamine following the experinienta| 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,2H)4.77 (s,2H) 8.68 (s, 1 H)

25
EXAMPLE 69
2,2-Dimethyl-N-(2-morpholin-4-ylethy!)-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-yi)-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 ethano! (5 mi) 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%.



25 EXAMPLE 69

2,2-Di methyl -N-(2-norpholin-4-ylethyl)-5-pip

pyrano[4",3":4',5 Jpyrido[3",2" :4,5]thieno[3

8- Chl or 0- 2, Wododswedrys - 5- (pi peridin-1-yl)-1, 4-di hydr 0- 2Hpcd%p2005/012773
pyrano[4",3": 4" 5" Jpyrido[3',2":4,5]thioeno[ 3, 2-d] pyri mdine (0.07g, 0.18
nmmol, see Preparation 20) is suspended in ethanol (5 m) and
(2-norpholino-4-ylethyl)amne (0.12 m, 0.90 mol) is added. The m xture is
refluxed fohp2#dv.endstfen all owed to cool to room tenper ature The sol vent
i's evaporated under vacuum and the residue is purified by hr omat ogr aphy,

eluting fi r &N WK?PQMQ‘GI QHk@m‘:@@“&D}iﬁBpWﬁeﬁ & 76 Qﬂ—ﬂElﬁzHMe@-I('@g ) §":’> 69 ngy
of the desige 9'2“@ gOIOJf @‘MH Hf; 1Y, 494 3. 5\%6' ﬂﬁég%/‘{mmﬁéﬁ@a&%:

eridin-1-yl-1,4-di hydro-2H
,2-d] pyrimdi n-8-am ne
d

PCT/EP2005/01 157./9-158.'5C"" MD 8
ppm 1. 41 (B-58EcTHN 80 (56T H) 1.65 (m 7 H 2.55 (m4H)272(tJ604
Hz, 2 H)s53.19 (m 4 H 3.59 (s, 1H 3.74(m 6H 4.79 (s, 2 H 5.58 (s, |

8.70 EXAMPLE 70

502 Di rre'g ﬁywl_%‘r%épl di n-1-yi - N- (pyri di n- 3-yi met hyl ) - 1, 4- di hydr o- 2H

%g a/glo][ 4", 33 ﬁfﬁnm&h]ypsr;ilmicﬂn-,ﬂ/l Wpﬁ}lﬂiML$9lmie'ih§21¥)dJ4wnjvde6ﬁHdn- 8- gm’ 28 bt ai ned
9 romthe t t) an ridine-3-

yl met hyl )an‘?‘ﬂ'gn?féf'b pﬁ@fﬁ@@ %’Htﬁig @";@PXE@E@P%‘%@&H bed_ i n Exanpl e 69.

LRVE: mz 461 ( \taihedeps8RE)liiom/the Zitl@ edbhpreint wf Préparayion 20 and (pyridine-3-

oyr anol 40, gy ERHRg kg e binpridfie alkEdtseRti n Expmels 69 ne

8- Chl or o- 2, IRM8meiz@l1(B+aPyrr ol i di n- 1-yl) -1, 4-di hydr o- 2H

pyrano[4",3": 4" ,5 Jpyrido[3 ,2":4,5]thieno[3,2-d] pyrimdine (0.08g, 0.21

mol , see Preparation 24) is suspended in ethanol (5 m) and
(pyri di ne- 4EXAMELRYA) amine (0.11 n, 1.07 mml) is added. The mixture is

I K e L R
chr omat d§r apW?nolél Gt “¥nglmyiride]3’ 21 : 4.8t henof32- élwrlmwn-&mm eCH2Cl 2: MeOH 99: 1.
0.05 g of the deghibRi2 BIAAMRH-SpGrARIR]-PRY.4-dfhyRFd-2H2%

pyrano[4",3":4',5"pyrido[3',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-ylmethyl)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)
25 364 (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-propyl-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 ml) and
pyridin-3ylmethylamine (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%.



mp. 228.3-229.4C '"H NWR (300 MHz, CHLOROFORMD) 5 ppm1.42 (s, 6 H 1.98
(m 4H 3.50(m 2H 25 3.64

(m4H 4.92(m 4H) 5. 10(d, J=6. 10Hz, 1H) 7. 29(m 2H) 8. 57(m 2H) 8. 67(s,1 H) EXAMPLE
72 2, 2- Di npbhidenSs7es opyl - N-(pyri di n-3-yinethyl) -1, 4- di pedy@eshi3f
pyrano[4",3": 4" 5 Jpyrido[3',2 :4,5]theno[ 3, 2-d] pyri m di n-8-am ne

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

di hydr o- 2H pyrano[4",3":4' ,5 Jpyrido[3',2" :4,5]thieno[3,2- d]pyrimdine
(0.04g, 0. 1BprRAGIS-2¥LECPr eparation 35) is suspended in ethanol (5 m) and

pyridin- 3y'1m¢mkm Wz, (&WR@#ORM @;3d BemhH 3 I‘?)dﬂ@?s eTJnen fFin’ftZUifl)ez 7 gmheat ed

at 85C for 24h and then cool ed oom t enper at'ur e. sol vent

evapor at ed Ahdef (Svad'l)d‘rﬁ ghd=38 "kzh‘éHP é?ﬂ(*dd ﬁzphf“l) 1713e(6‘ BW)VI g 1 H) 8.6

chromat ogr 3gdy=4.8 pt;lH1g1\M 117874 g_ﬁ,ﬂ nl1H$3 nmg of the desi red final
product are obtained. Yiel d 2% WO 2006/0 8723" PCT/ EP2005/ 012773 61 m p.

258.9-259. 7C ' HNI\/R(300 VHz, CHLCRG:CRMD) d ppm1.1 (t, 3 H 1.4 (s, 6 H)
18(m2®xmpﬁ_5(m2 37(s 2 H 4.9 (d, J=3:0 Hz; 4H)5.2(t,J:5.6
e L 7 F el Blde S o i o 10 e 1 87 (0

5- Butyl M(p&rérwwi ree'sIpyridoR: mmtmyﬂo{ﬂ,zzuiplyﬂmwimampe . .

EyrBﬁ? §|[ 48 ghl gr 858‘LJt)ﬁ-)§r&ch?orL% 4- dlhyélr’ogl-} ergr?o(fjl 33'24 glpoyyl oF F4 Sltﬂl_enc;[g qLne

di hydr 01@H-dipyrianitifiet(0, @B3g40.15 njnmolrsed fr&aration 86 bistss pamapd jroetddhatiieomi) and di ne

.
uryl- 5.y | AETFEVRyBR RS HEATIA, o PSurinh it Sut AR R R s PPl L 200
at 85C for 24P 4hd ghredcaotes to sodne temperatarenT hessiventis . @vaporated usdénwaoyuny gnd

evapor at ed Huﬂﬂe‘%fdu W%éﬂ?ﬂa%&@&k@;} gluﬁr‘\’d %ﬁ eg (9¥Nfeb@§§b1 49 m

chromat ogr a the desi re% pr oduct
are obt ai ndbe dqﬂlr@quc@%arwbmr@d bigldT7¥8. 5C ' H NMVR (300 MHz, CHLOROFORM D) d

ppm 1. o1gt,mg-g6$6y:5pc3 H 1.4 (m 6 H) 1.6 (s, 2 H 1.7 (dd, J=15.5, 7.8
Hz, 2 J=4.0 Hz,
1 H 6. 4 (sH P&V'n?ﬁl)(?’OPF&H(sCH&O?PF@RM -Pkd pmmﬁb@@ol-m@@)%‘* (m, 6|£I)16(

H) 1.7 (dd, J=15.5, 7.8 Hz, 2 H) 2.8 (m, 2 H) 3.6 (d, J=9.9 Hz, 2 H) 4.9 (m, 4 H) 5.1 (t,

J=4.0 Hz, 1 H) 6.4 (s, 2H) 7.4 (s, 1 H) 8.8 (s, 1 H)

20 EXAMPLE 74
5-Isobutyl-2,2-dimethyl-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

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

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

25 pyridin-3-ylmethylamine (0.072 ml, 0.70 mmol) is added. The rhixture 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=7.1Hz,2H)3.7 (s, 2 H) 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=7.7,16 Hz, 1 H) 8.6 (m, 1H) 8.7 (s, 1 H) 88 (s, 1 H)

EXAMPLE 75
35 5-Morpholin-4-yl-N-(2-morpholin-4-ylethyl)-1,4-dihydro-2H-
pyranof4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



5-1sobutyl -2, 2-di methyl -N-(pyridi n-3-ylnmethyl)-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
5-1sobutyl -8-chl oro-1, 4-

di hydr o- 2H-W9Q2enepss23 3" : 4' | 5' | pyri do[ 3', 2' : 4, 5] t hi eno[ 3 PETd{PRe0SHORITE Ne
(0.05g, 0.14 mmol, see Preparation 37)62is suspended in ethanol (5 m) and
25 pyridin-3-ylnmethylamne (0.072 m, 0.70 nmol) is added. The m xture is

heated at 85C for. _24h and then cooled to r% tenperature. The solvent is
evapor at ed under &SRAHRW é{'ﬂ%fph?'ﬁe“}"é%ﬁdﬁ'@yqrg Hnri fied by flash

chr onat ogr apRnoe[4e, buv.';squmomz@baﬁane?mm@b‘]ps)&nﬁme% 08g 0f4 mirloe sdesi red final

GHLCROF CRUPSTPAI o) o ey il end G mprprotyedyichlghing U0 17,
%_I;) 82. 6 (®,6mmol) ésl—izddeﬂ Hie Bixturd i, refR.lxh’;i oderfighitgndibéh Sloked tdlcécbdzl tcﬁro?ml(_i'; g 7
(;, ) | EDZB S%w%ratﬁreﬁ%@s%%élaigﬁag% an‘%ftZe Zesid%le@s miﬁe& bﬂlaseh' m )

5- Mor phol i rchmnydtegﬂamw-. elotipdhwith 6HAClMeOhA8)2. 0,08g @i thedinel ikkpound is isolated.
pyrano[ 4", 3¢ élA ]pyrido[3' ,2" :4,5]thieno[3,2-d] pyrimidin-8-am ne W
2006/ 058723 BCT/ EB2005/ 012773 62 8- Chl or o- 5- (nor phol i n-1-yl) -1, 4-

di hydr o- 2HM.pyt&[183.3°® : 4' | 5' | pyrido[3', 2' : 4,5]thieno[ 3, 2-d] pyri mi di ne
(0.05g, 0.4 I UWI N ) - and
(2-mor phol i n- WIBeQ[OE@ﬁ hﬁﬁﬁﬁmgﬁgh@d%g)niégg o zmc??é%m%h@ 52175)2 ure is
ref | uxe® oy ﬁﬁg‘hf‘ 18%@#@@%”&1‘?5%@&91@6 2bbB-52 s, r1d@m 5 tenperature. The

solvent is evaporated and the residue is purified by flash chromatography,
eluting with CHZCI2 MeOH 98: 2. 0.03g of the final conmpound is isolated.
Yi el d= 43%EXAMPLE 8 5-185.3C ' H NMR (300 MHz, METHANOL-D4) d ppm 2.69 (t,

J=6.87 Hz, £2mblp Hima?4 ~{IN-péniyl-13-difydrdH-m 16 H) 4.10 (t, J=6.10 Hz, 2 H
5. o phol .er'?aa'gﬁl? ATkl 2, SuTignol 2 gy imisin-agiing.
51 pyride[ 3", 2" Obtdihédi2e%) Fehowing ltiwy &xparimentat &o@amreadébﬁntsau iniEReMpleZ76%9
oo g R A O dGR B  LEorl €, 15 Lstng
DVBO- D6) 8 'pvIR.(800 KiHz, DME0A36)HzppnB0.8Y (t1/ 26,74 Mz, 2HKN .28.(14 (M. .62 (i) 2 I—S 16
(m 4 H 320 £mm43ﬁ9 351 30 AL 45 03 178 9042020 % PA 8 1w f65 16, 1
H) 8.55(s, 1 H)
20
EXAMPLE 77
N-(2-Morpholin-4-ylethyl)-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
8-Chloro-5-(pyrrolidin-1-yl)-1,4- dihydro-2H-
25 pyrano[4",3":4' 5'lpyridof3',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 dichioromethane, 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 12H)3.97 (t, J=5.80 Hz, 2 H) 4.79 (s, 2 H) 7.48 (1, J=5.49 Hz, 1 H) 8.50 (s, 1 H)



H 8.55 (s, 1 H 20 EXAMPLE 77 N-(2-Morphol 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] pyrimdin-8-amine

8- Chl or o- 5-ypyosemsss n- 1-yl ) - 1, 4- di hydro- 2H 25 PCT/EP2005/012773
pyrano[4",3": 4" 5 Jpyrido[3',2":4,5]thizeno[ 3, 2-d] pyri m dine (0.15g, 0.43
noi, see Preparation 34) is suspended in ethanol (10 m) and
(2-norpholin-4-ylethyl)amne (0.28 m, 2.16 mmol) is added. The mixture is
refl uxed oveXANIQHE 7&nd then allowed to cool to roomtenperature. The

solvent is ,@pg @tfﬂrcﬁ'aﬂ-m 8,31 E‘ﬁ’“&‘;‘“ﬁ redi ssol ved wi th dichl oronet hane.
se

This organic p e I's was OH IN and brine, dried over 30 nagnesi um
sulfate, fipwanaldl3%AusTpysdelscisithinaolddlpyrimidingramingl is purified by

fllash chromat 0%@9H¥d @I‘Vgtféll'aﬂmg‘tﬁ@e%ﬂeﬁmeﬁfapﬁ?%&é@m@des@hgéa iR EXapie%s- 5: 0.5

and finally ~CH2Cl 2 final conpound are i sol ated.
Yi el d= 630 Usiigd- quﬁﬁa'@mf—g&stm of P~ Nm@fp%é Yieihy)-emise D6) 8 ppm 1. 88 (m 4 H

244(m4 2555.1(53‘50@H)356(m 3512H)397(tJ580Hz 2 H 4.79
2

(s "i'& 0061058723
PCTI EP2005/ foil '?:(30%!4"'@@?059@@ PR@ ﬁéﬁ W-W@Fr%'ﬁ) Heh(m-4/) 1.69 (8 28y 0- 21+

pyrano[ 4", 637(}n 4’3Hj Bmgl(rHOé R) 3.86 (450 80 HE g B72, DIy 7igB (t, d=5.80 BtzamrH) ne

ot ai ned (87/_2 r?lovvl ng the experinental procedure described in Exanpl e 77
5 using n- 93 )ne instead of (2- m)rpholln4yl et hyl)-am ne. mp.

151 4-1%8.6C ' H NVR (300 MHz, DMSO-D6) 6 ppm 0.87 (t, J=6.71 Hz, 3 H 1.31

(m 4 H 1%);\“(9%; 1.87 (m 4 H 3.49 (m 8 H 3.96 (t, J=5.80 Hz, 2 H)
4.77 (s, B78t J=5.80 Hz, 1 H 8.47 (s, 1 H 10 EXAMPLE 79
N- Benzyl 5- py+Benkylks-pyrtoldind -yi-1c4-dihydros22-H-

Cht ai ned ( ROl eoU RIN Rz b B AT PE 48T | peoa 1 n Exampl e 77
15 usi ng benzyl embtamed (Ee dalioning(tBe pxpepihehtahprbesdure tidsdribediim Example 77
15  using benzylamine instead of (2-morpholin-4-yl-ethyl)-amine.
m.p. 254.2-254.9°C
'H NMR (300 MHz, DMSQ-D8) § ppm 1.89 (m, 4 H) 3.49 (m, 2 H) 3.55 (m, 4 H) 3.97 (t,
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 (t, J=5.80 Hz, 1
H)8.49 (s, 1 H)
20
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 filtrated 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-D86) § ppm 0.92 (¢, 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, 2 H)



m p. 254.2-254.9C 'H NWR (300 MHz, DMSO-D6) 8 ppm1.89 (m 4 H) 3.49 (m 2
H 3.55(m 4 H 3.97 (t, J=5.95 Hz, 2 H) 4.74 (d, J=5.80 Hz, 2 H 4.79 (s,
2 7.3 (m 5 H 8.15 (t, J=5.80 Hz, 1 H) 8.49 (s, 1 H 20 EXAWPLE 80

2- Et hyl - 2- ned byvsross7eor phol | n-4-yl - N- (pyri di n- 3-yl met hyl Jpceb20080128130- 2H
pyrano[4",3": 4" ,5 Jpyrido[3',2" :4,5]t4eno[ 3,2-d]pyrimid in-8-amine

8- Chl or o- 2- et hyl - 2- net hyl - 5- nor phol i n-4-yl - 1, 4-di hydr o- 2H 25

pyrano[4",3": 4,5 ]pyrido[3',2":4,5]thieno[ 3, 2-d] pyrimdine (0.10g, 0:25
mol , see TRe églawingiexamples illustrata ppamiedutical eampmaitibny &ccatdingta the present

pyri di ”'3'¥Hv€§tﬁ lamne (0.13 g, 1.23 mol) is added. The m xture is
refluxed for 24h and then cooled to roomtenperature. At +5C a precipitate
is formed, which is filtrated and washed with ethanol an ethyl ether. Once
dried, it wingpiE & 090g and its "H NMR is consistent with the final

product . YN?N% 30 76% mp. 240.2-241.6C "' H NVR (300 Mz, DVSO D6) 8 ppm
0.92 (t,5 ?ﬂf&etraﬂiqib'vwz@'(-%rphsllu*lﬂ'%hvll ha-dihygro-2H-17 (m 4 H) 3,34 (s,

2H) 3. 47 £4. 80 Hz, 2 7.35
(5% 47 g ?yréﬁ L 1'55 o |d<%;3|'ﬁ Asﬁﬁedd;s ,241pYrirflidTne-§,9 d.aﬂmﬁe H)

8.39 (m | H 8.46 (d,
J=3.66 35 Hz, %‘°r856@ Yﬂy'aﬁ'“fl?; ?ﬁ'%b@ﬂﬁ%%‘l@&'ﬁ/ EP2005/ 012773 64 The
fol l ow ng wwlws"uls]wﬁdogr e qbieHiene (32 jpgrrhid®e TP.0%4d, 0. Z0mal ee¢ di ng to the
pr esent ventl.0on.

RECNE. . 2 (FEEhAI AT S gyspondeg i atbrnoh B Pas (R Pholng-fy B FRNe 913 nof 4
g_ Cﬁl Or5‘(I) 1] p)nglli ﬂg? Fimal) is 4d5éd. ;rhg m?e ns'Zredﬂ:wrfoanaéhlr andehdén éotédaordten

ol 4+ b, 30 38iBus §labata dree it Bt tesiaue inpurifed iyt 50
mol , see cdRreepdogiapioneldiing ﬁrst witregieatenieihane amditheh with GH.Tl,MeDH 98:2. 74

(2- nor phol | 04535%7%#5%?@;%&0 Qre gta[nge% Weld 15390 mol) is added. The m xture

is refluxe or 4 0 room terrperature The solvent is
evapor at ed nuRd5.1+4886 and t he reS| due is purified by flash

535 787 RT YRS, GhSoRbRI DL FHe AR SRR 88T IR gl M

Hz, 2 H) 2.98 (s, 6 H) 3.58 (s, 2 H) 3.74 (m, 6 H) 4.80 (s, 2 H) 5.56 (m, 1 H) 8.70 (s, 1 H)

EXAMPLE 82
2,2-Dimethyl-5-dimethylamino-N-(3-morpholin-4-ylpropyt)-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-
yipropylamine 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) 6.90 (dd,
J=7.14,2.75 Hz, 1H) 7.05 (m, 2 H) 8.73 (s, 1 H)
35



mp. 195.1-195.8C 15 'H NWR (300 MHz, CHLOROFORMD) 8 ppm 1.43 (s, 6 H) 2.55
(s, 4 H 2.72 (t, J=6.04 Hz, 2 H 2.98 (s, 6 H 3.58 (s, 2 H 3.74 (m 6 H
4.80 (s, 2 H 556 (m 1H 870 (s, 1 H EXAMPLE 82 2, 2-D net hyl 5-d

i met hyl am rworxm(smssrm phol i n- 4- yi propyl ) -1, 4- di hydr o- 2HPCAEP2005/012773
pyrano[4",5": 4" 5 ]pyrido[3',2":4, 5]trﬂ5eno[3 2-d] pyri m di n-8-am ne Obtai ned
(35% fromthe t|tIe corrpound of Preparatlon 41 and 3-nor phol i n- 4-

yl propyl ami ne followi ng the experinental procedure described at Exanple 81.
"H NVR ( S0CEAMPLECB4 OROFORM D) 8 ppm 1.30 (s, 6 H) 1.80 (m 2H) 2.40 (m 6H)

2.90 (s, 6 _ 8.55 (s, 1H) 25 EXANPLE
83 N8(?2 SR R Rolriaity) N4'('gﬁ'mﬁﬁuth;"z&gﬁe?ﬁﬂl 4- dl(fslyd o oh

pyrano[ 4", Pyrancl4”.3" %’yﬂpyﬂéf 2" 425]t|2!em[§#r‘ﬂﬁw'3‘d2“?if1§y¢'ﬁ'mﬂ°d| ne- 5, 8- di ani ne
Cbt ai ned (96% (LR E0t) o 10 MOsRShoRhd B epaaratiorol did @pekika. 3 30

di met hox benz%ti_’ am.n t he exper| rrent r oG g ure d %CI’I bed in
Exanpl e B1.yim Qangge@llg\@mg@e %prW'E t3RAOGeHY %Q@'—' % ppm 1. 42 (s,
6H) 3.00 (rm.p6209.0-3058C¢s, 2 H 3.89 (s, 3 H) 3.94 (s, 3 H) 4.79 (s 2 H)

4.90 (d, J 5 7.14 75 Hz
708 thr 2 RNWR 300 GHEICRE OBe BB EDS paBd AAYS L) EEDGDE Wis59 5, 268 ExupLE

84 N6, N6, e I | I 1 |
pyr ano[ 4", 2480@ QF?'Z?;:’(IM %-@ééﬂ%{i ijjl)gs]ﬁlqéeﬂm gxg)@g %f/fr’ ?r‘%@ﬁl ne@g%%él ‘am  ne
Obt ai ned (5@% from the t|tIe conmpound of Preparatlon 41 and (pyridin-4 5

yl met hykypam ne foll ow ng the experinental procedure described in Exanple 81.
mp. 202.0-203.8C 'H NWVR (300 MHz, CHLOROFORMD) 6 ppm 1.43 (s, 6 H) 3.00
(s, 6 H 3.TAYRLESS )" 480 (s, 2 H 4.94 (d, J=6.32 Hz, 2 H) 5.12 (s, | H)
7.30 (m 2 MONB2, ﬁe{rmne&wi)\l“&pﬁuiﬁs,ylmetﬁyi))-1mdw2ﬁ- 85

pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidine-5,8-diamine
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)

20
EXAMPLE 86
N®,N%,2,2-Tetramethyl-N®-{pyridin-2-yimethyi)-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 fhe 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



N6, N6, 2, 2- Tetranet hyl - N8- (pyri di n-3-yl net hyl ) -1, 4-di hydro- 2H
pyrano[4",3":4",5"] pyrido[3',2":4,5]thieno[ 3, 2-d] pyri mdine-5, 8-di am ne

ot ai ned (92% fromthe title conpound of Preparation 41 and (pyridin-3 15
yl met hyl ) anwoeodsmkd7asv ng t he experinental procedure desqidagdodspizanpl e 81.
m p. 250.4-252.2C 'H NWR (300 MHz, CHWeROFORMID) 8 ppm 1.43 (s, 6 H) 3.00
(m 6 H 3.5 (s, 2H 4.80 (s, 2 H 4.92 (d, J=6.04 Hz, 2 H 503 (m | 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=1Cgaihed (92%hfrod.tHeti{esconmporid 2OPERAmtRrE4 Band\E (3-aminopropyl)-

N6, 2, 2- Tet B J]f}(,h OINQT&QMI nghgpzpfﬁhgf{a é{ljo);é 4d9§ FM&H ﬂt&b'mpie 81

pyrano[4 ﬁ&/ I eno pyrimdi -5, 8-di am ne
Cbt ai ned (88% 1984 ﬁ@tltle conpound of Preparat|on 41 and (pyridin-2 25

yl met hyl ) a l e 81.
b 216 o FIMBOCIERITRONPRM-BFP b G S Pod 6 2H) 138 (' gRE2TD O
(s, 6 H53.(62H}2 902(8 Hi)H) 32580 2 3.32 (8))2H) 3385 ({,@H) 345.(877 2H4.7Q (RHB7 26 (i t ,
J=4.67 Hz, ApH)egl? | H 7.37 (d, J=7.97 Hz, | H 7.70 (m 1 H) 8.63
(d, J=4.94 TP &3 ﬁ) A (s, | H 30 EXAVPLE 87 1-(3-{[5-Di net hyl am

I no) - 2, 2- ynet hyI , 4- d| hyd ro-2H

pyrano[4 3ExAn k@yr|d0[3 ,2':4,5]thleno[ 3, 2-d] pyrl mdln-8- yl]am

no} pr opyl )pyrr0| di n- 2- one WD 20061058723 PCTI EP2005/ 012773 66 Obt ai ned
(929 from H%:’wnlmp axyhenay Heb-@yrrolidinal-wh-2 2rdimethitd  4rdipydearbiopr opy | ) -

pyrrolidpn 4% gl K SRRiERS3L FimffifelB@nsiggcri bed in Exanple
81. mpqid)lQ%’rQﬁ@[ h%ﬁ}ﬁﬁ/ﬁi@ez dgﬁﬁ' % ' H%) S ppm 1.30 (s, 6H) 1.80

(30
(m 2H) 1. 9BCpkfo-2 Pi)d"zetbvl S5(pyrolidied-yd-1 dedipydro-8Hy 3. 25 (t, 2H) 3.30 (s, 2H)
3.35 (t, 2Hpyrahofp L', 5' 3',604 6 hierid[B,2-6 m(dine (O; @zﬁﬁm{&, 1H) EXAIVPLE 88
I\I-(23D|rretho>?§B n@ zg th’%iﬁﬁ i?g Pr?gthg g hydr o- 2H
10 pyr ano[ 483 reparatign %‘deé In gt B'}Ct' H@PQ (223 R ‘?’WP%P%%{ a’ﬁ'“ﬁr@ e
ml, 1.07 mmol) is added The mixture is refluxed for 24h and then allowed to cool to room
15 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. 85 mg of the
desired final product are obtained. Yield= 79%.

m.p. 166.0-167.5°C
1H NMR (300 MHz, DMSO-D8) § 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, J=5.80 Hz, 1 H) 8.48 (s, 1 H)

EXAMPLE 89

2,2-Dimethyl-N-{pyridin-3-yimethyl)-5-pyrrolidin-1-yl-1,4-dihydro-2H-
25 pyrano[4",3“:4',5']pyrido[3',2':4,5]thienb[3,2-d]pyrimidin-8-amine ‘

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

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

m.p. 289.0-289.6°C

1H NMR (300 MHz, CHLOROFORM-D) 6 ppm 1.42 (s, 6 H) 1.64 (s, 4 H) 1.97 (t, J=6.41
30 Hz, 3H)3.55(s, 2H)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-y!-1,4-dihydro-2H-
35 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine



8- Chl oro-2, 2-di net hyl -5-(pyrrolidin-1-yl)-1, 4-di hydr o- 2H

pyrano[4",3":4" 5 Jpyrido[3',2":4,5]thieno[ 3, 2-d] pyrimdine (0.08g, 0.21
nmol , see Preparation 24) is suspended in ethanol (5 nl) and

(2, 3-di met hwoybenayhi am ne (0.16 nl, 1.07 mmol) is addeger/ghGosiiadiire is
refluxed for 24h and then allowed to cegol to room 15 tenperature. The

sol vent is evaporated under vacuum and the residue is purified by

chromat ography, eluting first with CH2Cl2 and then with CH2Cl 2: MeOH 99: 1. 85
ng of the desi ridaihed&E9%) froditbe tite eonairiuad nédrepaiiadibm24 @8d4pyridipe-2166. 0- 167. 5C

%'ZH QINED(B%“WE) mqﬁ&g&gméh%%éﬁ%‘tﬁm% oo 2’ Sgéhbgg\’h%"%zp‘égéﬁb o3 (73022
842.23?(2@!)&%12509@8 Hz, 1 H 6.96 (m 1 H 8.01 (t, f-5.80 Hz, 1 H)

3o st iy 1T NI NB ﬁ%gwﬁequwpmaﬁzas EH52 6. 49842y 25

yrano[ 45, 33.56Hs, 3'H)13y66 (0 23),400 4, DH) hos (o] ZHXSdBmtyUtttrb‘&iHla BH;i‘mzm(met ai ned

Vi met nyl ) T eaP NG, T RL 20 e FRERBRIC-ABeR « REAentd v mcamp o

88. mp. 2890289 6C 1 H NVR (300 Mz, CHLOROFORMID) S ppm 1.42 (s, 6 H)

1 64 (s EQA@P git J=6.41 30 Hz, 3 H) 3.55 (s, 2 H 3.63 (t, J=6.41 Hz,
4.91 (5 ﬁ% 99 (d, . =6.10 Hz, | H) 7.29 (m 1 H 7.76 (d, J=7.94
Hz, 1 H 8.%8Dintethy:-N-Ramethylthiofbemzylis-pyrvolitiingl -t AiEd g62H-

2, 2-Di h lah G o) r 4-di hydro-2H 35
yrano[ b gﬁyrﬁlﬁé@y:; o 9&%’{%‘%?& XB@T@HBQF?%VQH{H ﬁ;/s\r{él%ljn | n- 8- ;n‘i ne WO
2006/ 058723 PCTICBIS’@E)@@)(Q?i/mﬂ'%1 the titieoperapavad of Beppratipn At ené(2i t | e conpound of

Pre aratlon t I perent al
or O(F:)edur o0 gﬁeﬁ?@ﬂﬂ)ﬂé&yl@ﬁ@foﬁow@é& fre e'ikfér}m&iﬂl T}?ozc%gurg(ca‘@%&%eﬁ @Eféﬁgﬂé Bare

CHL OROFORM D)P- 875 8rih78.890 (s 6 1. 62 (s 4 H 1.98 (m 2H 5 3.56 (s, 2

(n i %0 (”‘1@9*%@%%%@9@@#%?#1%@#2363‘44?'%3@ﬁﬁi? »
8.71 (s,151 Hg, Fbxyd/p5 (s, aH)3,62- (D, nﬁ)mwg(!ﬂr% l)(lﬁm(dthsno Hz, 2 H) 7.16 (m, 2 H)
| 0) benzyl ] - ?2§¥r¥1rPH)9“4§é& '7"3%#% ﬁ’glj?t o

pyrano[ 4", 3" 2 d]pyrlmdln 8- ani ne

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

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

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

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

25 1H NMR (300 MHz, DMSO-D6) 6 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.



ot ai ned (62% .fromthe title conpound of Preparation 24 and [2

(met hyl t hi o) benzyl]am ne foll owi ng the experinental procedure described in
Exarrpl e 8. mp. 175.8-176.8C 1 H NVR (300 MHz, CHLOROFORM D) 6 ppm 1.41
(s, 6 H 1.9600sés) 2.51 (d, J=5.19 15 Hz, 3 H) 3. 55Pc(T$EP2305H)12733 62 (m 4
H 4.89 (s, 2 H 4.94 (d, J=5.80 Hz, 268H)716(m2H) 7.29 1 H 7.43
(d, J=7.32 Hz, | H 8.70 (s, 1 H EXANPLE 92

2,2-Di rrethyl-N-[4-(rrethy|suIfonyl)benzyl]-S-pyrroIidi n-1 -yl-1, 4-di hydro-2H
20 pyrano[ 4m,p329419-28388C¢ i do[ 3", 2' : 4, 5] t hi eno[ 3, 2-d] pyri m di n-8-am ne

Ot o B Y b pB7 BB E}E@ﬁ%ﬁ’%veﬁo&éaﬁs @ebcr i bed

i n Exanpl e HB860 (¥, A H) 78%( 7 =549 BE)
( EéH)ll )833 &33’3(8:32! @63354 HS:N@:?HW 3@6)/%41 (11 3§H)
S, m
3.61 (s, élgséss? 760(d J855Hz 2H)788(d J=8.55 Hz, 2
H) 8.50 53 1 H EXAI\/PLE 93 30
4-{[ (2, 2- D'E%&AI}I a pyrrolidin-1-yl-1, 4-di hydro-2H pyrano[4",3":4",5'"]
pyrido[3', 2 é{‘% I'eno[ 3, 2-d] pyri m di n-8- yl)am no] net hyl }benzenesul f onam
I de Obt ai net{3-RZ,29Difrretingl Sy rrolidire1 ¢bn@dadingtdrof2H2r epar ati on 24 and 4-
(am normet hy RREGUL {6, ] . g mental procedure
descri bed .J%P)'Qﬁgﬁegaﬁp#m@&%I&?ﬂiﬁ‘é@ﬁ%@%@%ﬁﬁ‘@ﬁ%oa 012773 68 mp.
94 9- 295. 3fl)aminhb]epyI AReralidin-2onB0O- D6) 8 ppm 1.31 (s, 6 H 1.86 (d, J=16.79
2

£ 5 ot il gy oAbttt

H) 7.

1-{3-[(2, 2- mtrm| hrptor@-fplowing thelienperinyantal peceiurg desasibaeHin fpampioa”, 3" : 4°
S']pyrido[ 3 1§6§]1t7t0b@n0[3 2-d]pyrimid i n-8-

yl ) am no] proszF }pyrrolidin-2-one

"H NMR (400 MHz, CHLOROFORM-D) & ppm 1.4 (s, 6 H) 1.9 (m, 2 H) 2.0 (m, 4 H) 2.1
(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=6.3 Hz, 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-D8) 3 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, 1H) 7.6 (t, /5.9 Hz, 1 H) 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'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
yl)amino]ethyl}piperazine-1-carboxylate

Obtained (63%) from the title compound of Preparation 24 and ethy! 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) § ppm 1.3 (t, J=7.0 Hz, 3 H) 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 (q, J=5.3
35 Hz,2H)4.2(q, J=7.0 Hz, 2 H) 4.9 (s, 2 H) 5.4 ¢, J=4.5Hz, 1 H) 8.7 (s, 1 H)



10 Cbtained (89% fromthe title conpound of Preparation 24 and

1- (3-am nopropyl)- pyrrolidin-2-one follow ng the experinental procedure

described in Exanple 88. mp. 216.6-217.0C 1H NWVR (400 MHz, CHLOROFORM D) S
ppm 1.4 (s, w0 2bbsoksA3s(m 2 H 2.0 (m 4 H 2.1 PCT/EP2005/012773
(m2H)2.5(t,J=6.2Hz,2H) 3. 4(m 4H)3.5(s,& H 3.6 (m6H)4.9(a, 2H) 6. 2(t, 15

J=6.3 Hz, | H 8.6 (s, 1 H EXAMPLE 95 N-[2-(1

H i m dazol -4-y| )ethyl]-2, 2-di met hyl 5-pyrrolidin-1-yl-1, 4-di hydro-2H
pyrano[ 4", 3" 4 5 ]pyrido[3' ,2" :4,5]thieno[3,2-d] pyrimidin-8-amne 20

ot ai ned ( gzt he title conpound of Preparation 24 and [2-(1

H i m dazol - yI ethyl]-amne follow ng the experinental procedure described
in Exarrpl e 'BB—DlmHINHN 24 ¢anethplpiperRin-Hy))ethywpurrdidi 8-1-)6-1H)-di2\y8r0(-3-,l- 2 H 3.3

(7”‘6 ?t 3é§y§£§Hoz[433"'!)4 ?gﬁgd%? z‘hﬂ}m n [I.;_,X(zfi'\al\;ggn duﬁsfﬁ].ﬁ? , {2 [(2 5 (s, 1H

2- di et h§rl 5- pyr@t@wlnqd (67 %e)flomithe tite medgwreparatloﬂ and 2-(4-

pyrano[ 4", 3nethyipPelRit] ﬁ?gt:ﬁyla%mezlfolﬂvﬁrhﬂ ﬁ@%&&rﬁ’w‘iéﬂﬂé%c%@b dBs&@ibed in
yl ) am no] et hy Ypl erazi ne-1| -carboxyl ate Cbtai ned fromthe title
conpound of DAkt i on 24 and ethyl 4-(2 30
am noet hyl )mp. Qﬁsa@gog- 1-carboxylate foll owi ng the experinental procedure
described in e 88. m 97.8-99.11C 'H NWR (400 MHiz, CHLOROFORM D) 8
ppm 1.3 (t, HJN:MRdnBQMFB WL@R@FPBM -B) PipPm. 104 (S f H412CH)T1 #H) I3{s R BT (t,

J=5.9 2 35 Hz
> 1 4H§o J—"é)eg 54@36; %H)iag(n?%mzszg 5{@)?@(&2@56(& {Haﬁfng 1:;’H) > T
WD 2006/ 058723 ‘PCT/ EP2005/ 012773 69 EXAMPLE97 2, 2-D i met hyl - N-[ 2- (4 met hy|

pi perazi n- lzxhmpt Pkl - 5- pyrrolldl n-1-yl-1,4-d ihydro 2H
pyranof 4" 45]th|eno[3 lpyrlmd|n8amne5

Obt ai ned (@%Dlmeﬁmlﬁrreom[hpl in-dedhbGineline3 ﬂms%xlh Autihgdro2by 2- (4-

net hyl pi per ggiafofs”)sh4* ,kwid% lze ERhien ma@ﬁn@mafu,ﬂﬁmal procedur e
descri bed in E?(lg st 9’% [3:284 Lognie e ROt MR (400 Mz, CHLOROFORM D) 8
ppm 1. 41(3 .6 H)OQta@e@ @6"/2]) f;qj’n t@egﬂf gomgoqq)d oQPqepe{a ion 8 and quinolin-3-yl-

methylamine following the experimental procedure described in Example 55.

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 (t, 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-y|-1,4-dihydro-2H-
pyranof4",3":4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-
25 yl)amino]propyl}pyrrolldin-2-one
Obtained (80%) from the title 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, 6 H) 1.8 (m, 2 H) 1.9 (m, 2 H) 2.2 (t, J=8.2
30 Hz,2H)3.2(M,4H)33(mM,2H)3.4(mM,2H)3.5(m,4H)3.8(m, 4H)4.7(s,2H) 7.7 (3,
J=5.5Hz, 1 H) 8.6 (s, 1 H)

EXAMPLE 100



10 J=5.9Hz,4H) 3. 6(s,4H) 3. 6(m 4H) 3. 7(m 4H) 4. 9(s, 2H) 5. 6(m 1H) 8. 7(s, 1H)

EXAMPLE 98 2, 2- Di net hyl - 5- nor phol i n-4-y| -N-(quinoli n-3-ylnethyl)-1,4-d ihyd
ro-2H pyrano[4",3":4",5" Jpyrido[3',2":4,5]th ieno[3,2-d]pyrimidin-8-am ne
15 CObtai nedwazﬁ(%)osﬁﬁpmthe title corrpound of Preparati Orbcar/%ﬁ%s/o 713
qui nolin-3-yl- nmethylamne follow ng tfae experinental proce escrl bed in
Exanpl e 55. mp. 271.9-272.6C 1H NWVR (400 MHz, CHLOROFORMD) 5 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
(ti-|)18H25 07(27[(ﬁEvDiﬁletﬁ)g-E—rﬂErdrdmn& -Ji1,8dibydfaei2Hl H) 8.25 (s, 20 1 H) 8.45 (t,
1

(52, 2 TRy P G R@r'eﬁ&%aﬁ'lnymd'aﬁvﬂ@-mfpm""-'*-

pyrano[ 4", sjlethyl)ﬁh]miemdn@IS 2':4,5]thieno[3,2-d] pyrimdin-8 25

yl ) am no] pr opyl } b 0 . ound of
brtpar a1 on 5 arpandl e 8PS P AT SR A

exper i meht adletmamedhefbanm%lpwb'edhe expEmmnpﬂabprS&dum gescatiel i9-ExadpeG51H NVR

(400 MHz, %Oé{f%_@zgstznls(s 6H 1.8 (m 2H 1.9 (m 2 H 2.2 (t,
J=8.2 30 Hz 3.3(m 2H 3.4(m 2H 3.5(m 4H 3.8
(M 4H) 4. 7('8l, MR T40Y MHz, DMS0BD6IA pin IHB (8. 66HY 25 (h, 44H) ERANPEES HX)2 WD3.2

hydro- 2H pyPaddDas & 240 S8 A i S u S R e RS - i ¢
n- 8-yl ) ( 2- nbY phalH)I5-0H¢t, Y45t Hy, | ) Idn8.&1¢d, étH)a nol Obtai ned (41% fromthe title
corrpounﬂgof Preparation 8 and 2-(2-norpholin-4- 5 ylethylam no)-ethanol

fol | ow the experinental procedure described in Exarrpl e 55. mp.
111.9-112. GEXAMPNE/RO{ 400 MHz, DVBSO D6) 8 m13(s 6 2.5 (m 4 6

LTS e et g e i S
10 EXAMPLE dibydro-2H-pyranof4”,3":4' 5']pyr|do[3' 2":4,5}thieno[3,2-d]pyrimidin-8-amine
Obtained (14%) from the title compound of Preparation 8 and (2-morpholin-4-
15  ylethyl)-pyridin-2-ylmethylamine following the experimental procedure described in
Example 55.
m.p. 149.8-150.3°C
'H NMR (400 MHz, DMSO-D6) & ppm 1.3 (s, 6 H) 2.4 (s, 6 H) 2.7 (t, J=6.8 Hz, 2 H) 3.2
(m,4H)3.5(d, J~8.7Hz,4H)3.8(m,4H)3.9(, J=66Hz, 2H)4.7 (s,2H) 5.2 (s, 2 H)
20 7.3(dd,J=7.5,46Hz, 1H)7.7(d, J=8.3Hz, 1H)85(m, 1 H)8.6(d, J=1.7Hz, 1 H) 8.6
(s, 1H)

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, DMSO-D6) & ppm 1.3 (s, 6 H) 3.2(s,4H) 3.5(s,2H) 3.5(s,2 H) 3.6
30 (s,3H)36(s,2H)3.8(mM,4H)3.9(m,1H)44(m,2H)4.7(s,2H)7.9(m,1H)86(s,1
H)

EXAMPLE 103



2, 2- Di net hyl - 5- nor phol i n- 4-yl - N- (2- nor phol i n-4-yl et hyl ) -N-(pyrl di n-3-yl net hy
|)-1, 4- dihydro-2H pyrano[4",3":4"',5 Jpyrido[3',2" :4,5]thleno[3, 2-d]

pyrim di n-8-amne Obtained (14%9 fromthe title conmpound of Preparation 8
and ( 2- mor pMBI2006208872315 y| et hyl ) - pyri di n- 2- yl met hyl am ne FalRravaspp7the
experinental procedure described in BEtanple 55. mp. 149.8-150.3C 'H NWR
(400 MHz, DVMsO-D6) 8 ppm 1.3 (s, 6 H 2.4 (s, 6 H 2.7 (t, J=6.8 Hz, 2 H)
3.2 (m4H)3.5(d, J=8. 7THz, 4H) 3. 8(m 4H) 3. 9(t, J=6. 6Hz, 2H) 4. 7(a,2 H) 5.2 (s, 2
H 20 7.3 N%@,2-Disethyl 54m©rnllzolln14-wy1,4-dﬂ'cy@d°-25r8 3 H, 1H 85 (m 1H 8.6

(d J17 3845y Wz din-8-y1)-N"-{2-morpholi
WW aﬂon%k? ph g ]r?g'ﬁdo‘% 4( d’[EoI:ltls;j&'r"j";/I n2 y(g)xge* h'§'|°§p 1o |2 di hydr o- 2H
- 25 pyrand[‘ﬁ“)’%gwa“a!‘}"q%)yrl do[ 3", 2': 4, 5]thieno[3,2-d] pyri ni di n- 8ani ne

Oot alh nled (18% fdﬂ@éﬁaém@m)%ﬁl tﬁ@mp@éawbo%d BY BRp&atibP8 afd mlao RQpno- 1-
nmor pho |n

hanone exper i nent al roce ure des rlbed |n

Eoanm & B méy Rh?im e haassErEe RPN AT P 1A B RSS0 o SeBerhs 7 EXTRe 6 1
3.2(3,4I—s§53 (s, 2 H 3.5 (s, 2H)36 30(s 3 H 3.6 (s, 2H)38(m
4 3.9 EXAMPLE
T05 v 2000 HNMRKAGH B LPHOORPEORMS) 5 pam 14 (5, 6 H) 214 (m, DH) 25 { J=6.0 Pz, 2

N2- (2, 2- DI gyt I I- | I

pyrano[ 4", 3 rﬁ)@y 5‘]’%23@ J—@‘B‘Zlﬁifz %eglg?@ﬂ'n?iﬂ"l-il)ﬂ?n(ddﬁS%Hzl?H&l48(2 mor ph
olin-4- vyl e(ﬁh?yH éﬁ)ﬂ@b F\éﬂhﬁicYe(Sd)Héﬁﬂdaﬁ‘('z’M% fromthe title compound of

Preparaypon 8 and 2-am no-N-(2 5 norpholin-4-ylethyl)acetam de follow ng the
experimental procedure described in Exanple 55. 'H NWVR (300 Mz,
CHLOROFORM BfAMPHRADA 4 (s, 6 H) 2.4 (m 4 H) 2.5 (t, J=6.0 Hz, 2

H)3 3(m4H)§2'ét(2;2-bn5eﬁulylL521w h6lis-484) A-dlbyarétdHt. 3(d, J=5. 2Hz, 2H)4 8 (s, 2 H
(m S Hé
I e ot e e e N
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, 6 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-Trimethyl-N3-(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-

pyranof4”,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. Its '"HNMR is
consistent with the desired final compound. Yield= 12%.



pyrano[4",3":4',5 ]pyrido[3' ,2" :4,5]thieno[3,2-d]pyrimdin-8-yl )Im

no] di et hanoi Cbtained (48% fromthe title conpound of Preparation 8 and

2- (2 15 hydroxyet hyl am no) - et hanol follow ng the experinmental procedure
descri bed i womsawmsé=3 55. 'H NVR (300 MHz, CHLOROFORM D)p@[mms;lmflms 6 H
3.3 (m 4H 3.6 (s, 2H 3.7 (br. s122H)39(m4H) 0 (t, J=3.2 Hz,
8 H 4.8 (s, 2 H 86 (s, | H 20 EXAMPLEL105

N5, 2, 2- Tri met hyl - N8- ( 2- nor phol i n-4-yl et hyl ) -1, 4-di hydro- 2H

pyranof[ 4" 3|-| wRisdqoMHizd@HBoR@Fomﬁbj SlerHGl[.B(Qedi) mer s/ 9'9 217-(B.85.d Hzam i ne
N5- Benzyl - - N8- (2- mor phol i n- 4- d| h dro- 2H

pyr anol 4+ 02 (GUrb IS0 52, AMER BARGP 8, BOGEpY H ion =t Bt i e

(0. 20g, 0. 3§, ZTHPSS(S 2548 (Srepar ation 46) is dissolved in toI uene and
alum num chloride is portionw se added. This reaction mxture is refluxed

for 2h. Once the reaction is over, the reaction mxture is diluted with
et hyl acgt a>AMPKE woshed tw ce vm'th wat er. The aqueous phase is then

basified w CH t ed t h th . Thi i h
e ashed  Nra R et AR R e Rt LA RBET o fave. {1 1tered and
evapor at ed pyraeo[430":AL8 ] pyeido[¥,2's4 SjtliendB2-d]pgrindittiniS8-giamine ed by fl ash
h ; h ; . iy .
gl E:ﬁlngr ggrgnra? ﬁaﬁe/ﬁéghéﬂgﬁﬁ@gﬂ%ﬁ’ tﬁ%mﬁ‘ ?ona‘?@b8®9€%$g%p§%f%%§%%ane/ met hanol
98: 2. 20 nexpérimértal proceducodrsoived inEzamplel1@ed. Its' HNMR is  consistent with
the d Ch, f I 0a/ 723 P ERP2Q05/ 012773 72
HeNNeRsééoo"ﬁ\?I#@a (ﬁ%@ﬁk?%&égﬁ&wf{pﬁ ‘??%gﬁ%%é (_4C§ P'ﬁz ‘qb‘l‘s ‘}? J=5. 9
22,2 (Zd H?]_iu-z Az, R4, Sfﬂg,H)iﬁ 4d, ijs(-a,z?)mp(a &5(&1(;& (2J~19% B, A:s%EHX%\}PEEFDIOG
o 220 1r1 i nb bl bR g Id 483 H hiuPeleim 87

pyrano[4",3":4" 5 Jpyrido[3',2" :4,5]thieno[ 3, 2-d}pyri midin-5,8-diamine

ot ai ned (4%% Eg‘ggbrghe title conpound of Preparation 47 follow ng the
experinment a Mo ure described in Exanple 105. 10 'H NWR (300 MHz,

CHL OROFORM D3-E5Methylarifas2,268limpthyl-1,4dihydrofH Hz, 3 H) 4.4 (d, J=4.9 Hz, 1
1 40 (2 ubhoth oyl o oot Refoglghed 15,215 2 (1 0352
1 H) 8 ( Syl}aInHP)PrEMIFYIIE)hﬂWZ-one
Obtained (23%) from the title compound of Preparation 48 following the
experimental procedure described in Example 105.
20 "H NMR (300 MHz, CHLOROFORM-D) dppm 1.4 (s, 6 H) 1.9 (m, 2 H) 2.1 (m, 2 H) 2.5 (t,
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)46(s,2H)6.3(s,1H) 86 (s, 1H)

EXAMPLE 108
25 N° 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) 8 ppm 1.4 (s, 6 H) 2.5 (s, 4 H) 2.8 (s, 2 H) 3.1 (d,
30 J=47Hz,3H)3.5(s,2H)3.7(s,4H)3.9(s,2H)4.3(q, /=46 Hz, 1H)4.6 (s,2 H) 5.2
(s,2H)7.2(m,1H)7.7 (d, /=8.0 Hz, 1 H) 8.5 (d, J=4.4Hz, 1H) 8.6 (s, 1H) 86 (s, 1H)

COMPOSITION EXAMPLES:

35 COMPOSITION EXAMPLE 1



15 1-[3-((5- Met hyl am no- 2, 2-di net hyl - 1, 4- di hydr o- 2H

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

yl }am no) propyl ] pyrrolidin-2-one Cbtained (23% fromthe title conpound of
Pr epar at i onW22046(05873%i ng t he experinental procedure desRaTarmsiom7EXanpl e
105. 20 'H NMR (300 MHz, CHLOROFORMD)3S ppm 1.4 (s, 6 H 1.9 (m 2 H 2.1
(m 2 H 2.5 (t, J=8.2Hz,2H)3.1

(d,J=4.7Hz, 3H) 3. 5(m 6H) 3. 7(q, J=6. 2Hz, 2H) 4. 2(d, J=4.4Hz, 1 H 4.6 (s, 2 H
6.3 (s, 1 Hireparatipn of tahlgtsEXAVPLE 108 25

N6, 2, 2-Tri rliyr,hmlaﬁ&JB (2 rmrpholln 4-yl et hyl ) -N8- (pyridin-3-yl methyl)-1, 4-di hy
dr o- 2H- pyrano[ 4

5' ] pyrido[ §°”Ip°uﬂd5’fﬂ‘ﬁl%‘?ﬁ?f1§'“ﬁefﬁ'}3fbyrl mi di R-3M8- di ani ne bt ai ned (16% from
the title qegweesnd of Preparation 49 fol | angBgnd he experinental pr ocedur e

describeg i,n Exanpl e 1H NVMR (300 M %‘I—ILCRO:CRMD) Sppm1l1l.4 (s, 6 H)

2.5 (s, 2 Hyicecys '“efeﬁﬁbsf 1 (d, 30 J=42%%P9 3 H 3.5 (s, 2 H 3.7 (s, 4

H) 3923 Ughtisilidic ankypridd=4. 6 Hz, 1 H) 465(mg 2H) 5.2 (s, 2H) (7.2ng|)1
7.7 s,

8.5 (d, J=4.4 .6 (s, 1 H
Ovbon 1 osheRitstearsld 2 2o O XA Wo 2006 056725 _
PCT/ EP2005/ 012773 73 Preparation of tablets Formulation: Conmpound of the
present i Ny . Line. Ll ose 28. 4
gt " apqie s i ihetFing 56 B Sripdlnidr e rdeiE bt ald)iglun’ 2°, 0
machl ne 10 15349.&d oﬂaetosa)arpbaﬁwa gof nndnce:nmtailmmellullmﬁeﬂ‘he ovixtaneds stbjesteddot h 10
340.8 g of ; £ 0] 1 o], xture is
subj ccted 1§ aserdntlia befly Grolfl Eiislcks il RaEhic LoRpfussch baliel
flake-1ike Wwb@mmwadahateriarﬁsepmwedw ysingea banpeeriicandie puivatiseds
ul veri sed SR Y Igaﬁﬂ i i ened
!tohrough a Zﬁ%ngésiﬁéss%r een. th&hgﬁgzaﬂgbgﬁgﬁh‘o 5P |on|’q?‘h |t§ﬁlglrc1: a§ gg and
4.5 g of meRsekP aef BEgReHna Stﬁaéat%lare@ad%tqth@S@'eer@éirm@temitae# medaﬁhp m xed.
The 15 AbxedixBd BYaGEt ib Subjetié LGl PEbEOMAKIRPRbEindBdisHd WG NiSpasn HBRM Wi th a

di e/ 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 85.2 mg
Corn starch 40.8 mg
25 Polyvinylpyrrolidone K25 7.5mg
Magnesium stearate 1.5mg
Hydroxypropylceliulose 2.3mg
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



of 7.5 mmin dianeter, thereby obtaining 3,000 tablets each having 150 ng in
wei ght. COMPOSI TI ON EXAMPLE 2 Preparation of coated tablets 20

Formul ati on: Conpound of the present invention 5.0 ng Lactose 95.2 ny
Corn st ar chwéQodd/osgy225 Pol yvi nyl pyrrolidone K25 7.5 ny pJaoiBsiswp,s] earate
1.5 nmg Hydroxypropyl cellul ose 2.3 ng 74Pol yet hyl ene gl ycol 6000 0.4 ny
Titaniumdioxide 1.1 ng 30 Purified talc 0.7 ng Using a fluidised bed

granul ati ng machine, 15 g of the conpound of the present invention are

m xed wi t h g&uidegamaf mixadt TeebitkdidRtude i§ sabjected to s tabiet makBgpeacainel y, 22.5 ¢
of pol yvi f re a

bi ndi ng solrpé‘tlu%éé %&Q%Q?pd@g%@ ﬁ%dg%gsé}g@é%ggr@rqgrf% %%Hﬁé%gﬁ?%g&g{aﬁg b ndi ng
sol uti on i $3,¢frtaiiets, @achthw‘nabﬁommmmewhe to give granulates. A 4.5

portion of magnesium stearate is added to the obtai ned WO 2006/ 058723

PCT/ EP2005/ 012773 74 granul ates and m xed. The obtained m xture is

subj ect €%l t¥ppParately|acgoatink seldfionds piepared by siensading St af yiderpeerimeirybncave

system of @eﬁunage sdyodi Q%f"pbbyeﬁ?l@ﬁ@wcd?léb@d @lsgoftﬁarﬁ&m dﬁ&@eeatnﬁz ﬁ@ﬁh havi ng
150 ng in wel 5 Separately, a coatin (g@pi ion is prepared éﬂ@uspendlng
5.9 g of | hyHERYBIcBTP RS HNRLScUrng P bigh Gastes. ine 500D tbleschroeermy P 4 y col
6000, 3.3 goafediwithane eksatﬂg@.aﬂuﬂ& Bfilediid-cBatld tabiitd, ichtieHaVidd $54.8mgdn 6 g oOf

wat er. Using a H gh Coate the 3,000 tablets prepared above are coated
with the co®9Mg solution to give fil mcoated tablets, each having 154.5 ny
in weight. 10 COMPCSI TI ON EXAMPLE 3 Preparation of capsul es Formul ation:

Compound. of LB RIABRExAMMS' O >0

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 %



15 Lact ose nonohydrate 200 ng Colloidal silicon dioxide 2 ngy Corn starch
20 mg Magnhesium 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 magne te are mxed. The m xture is sieve 60 mesh
si eve, andsvtklﬁglr)l&%olgf’?gd into 5,000 gel afsi ne capsul es. CO%&&‘#H%% MPLE 4
25 Preparation of a cream Formulation: Conpound of the present invention |
% Cetyl alcohol 3% Stearyl alcohol 4% 30 Aiceryl nonostearate 4%

Sor bi t an nyneséewster esd. 8 % Sorbitan noness arate PCE 0.8 % Liquid -

vasel i ne 5% Met hyl paraben 0.18 % 35 Propyl paraben 0.02 % d ycerine 15% WO
2006/ 058723 PCTI EP2005/ 012773 75 Purified water csp. 100 % An oil-in-water
emul si on crieasitrinsvaerepaisish sredm id prepanad nith thenihgretiiestis disted labues, usiag ng

conventi ona| /6 CLAIMS: 1. Use of a

pyrido[ 3", fon%ffﬂﬁéeﬁ%c[dé 2- d] pyri m di ne derivative of formula (I) R R20O0
) 1 Ner 8N R3 N S a~N-R5



(1) wherein n is an integer selected f7rom0 or 1 10 R1 and R2 are
i ndependently sel ected from hydrogen at gms and Cl14 al kyl groups R3
represents a group selected from Cl- C2oal kyl, am no,

nono- ( C1- d oal kyl ) am no, di- (Cl-d oal kyl)am no, nonocyclic or polycyclic
C5- Cl4aryl, heteroaryl and saturated N 15 containing heterocyclyl groups
bound t hr the nitrogen atomto the pyridine ring, all of them being
opt i onal I@ﬁ-@ésti tuted by one or nore substituents selected fromthe group
consi sting of hal ogen atons and Cl-C2oal kyl, (Cl-d oal koxy) - Cl1-C2oal kyl ,

(nmonocycl jc, or polycyclic, C5-Cl4aryl)-Cl- C2o0al ky]., OCO,, ,.Cl- d oal koxy,
RoRT o USR8 Pt R SO B M S e A T AE n RS- and 7 ar e
i ndependently 20 sel ected from hydrogen atonms and Cl.4 al kyl groups R4 and
R5 are independently selected fromthe group consisting of hydrogen atons,
Cl- C2oal kyl groups and groups of foR IRZ(II): _+CRBROA(CRIORN1) & 25 (I11)
wherein p and g are integers selecte rogm 1, 2 and 3; Ais either a direct
bond or a group selected from - CONRL2- , -0-, -COO, -0CO,
-NR12000O-, -OCONR12-, -NR12CONR13-, -Np2-, -C0s- and -SCO-; and
& is a group 30 selected from nonocy cyclic C5-Cl4daryl,

het eroaryl or heterocyclyl; wherein 7A t - _1&wl groups and the group
G2 are optionally substituted by offe or Ntore® s ituents selected fromthe
group3consi sting of hal ogen atons and Cl-C2oal kyl, (C1-

Cl oal koxy) - C1- Czoal kyl , (nmonocyclic or p@jycyclic C5- Cl4aryl) - C1- C2oal kyl
R14000-, hydroxy, Cl1-d oal koxy, oxo, R14R15N-CO-, -CN, -CF3, -NR14R15,
-SR14 and -®0RMIR 5 groups; wherein the groups R8 to R15 are independently
sel ected from hydrogen atons and Cl.4 al kyl groups, wherein each of the

het eroaryl groups is a 5- to 14-nenbered ring systemconprising at |east
one het er oahdhar dteger eelected ot 0 8" And N, each of the heterocyclyl groups is
a 1Qgnon-aromatic, saturated or unsaturated C3-Clo carbocyclic ring in

whi ch one or nore atons are replaced by a heteroatom selected fromN, 0 and
S, the N coRfandiRigre inderansiepty selegjed irpmi hydeogentaters pod Wi gkpigrouns whi ch at

| east one carbon atom of the

R® represents a group selected from C;-Cxalkyl, amino, mono-(C1-Csealkyl)amino, di-
(C4-Cypalkyl)amino, monocyclic or polycyclic Cs-Cqjaryl, heteroaryl and saturated N-

15 containing heterocyclyl groups bound through the nitrogen atom to the pyridine ring, all
of them being optionally substituted by one or more substituents selected from the
group consisting of halogen atoms and C,-Cxalkyl, (C4-Cioalkoxy)-Cy-Cyoalkyl,
(monocyclic or polycyclic Cs-Cqaryl)-Cs-Cyealkyl, R®OCO-, C1-C1oalkoxy, R°R'N-CO-,
-CN, -CF3, -NR®R’, -SR® and -SO,NH, groups wherein R® and R’ are independently

20 selected from hydrogen atoms and C;4 alkyl groups

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

C4-Cyoalkyl groups and groups of formula (ll):

[ cR R —A—F CRRI—G?
\ Ip \ q
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-, -CO0-, -OCO-, -NR'?COO0-,
-OCONR'%, -NR"™CONR"-, -S-, -SO-, -SO,-, -COS- and -SCO-; and G? is a group

30 selected from monocyclic or polycyclic Cs-Ciqaryl, heteroaryl or heterocyclyl; wherein



carbocyclyl ring is replaced by a nitrq&en atom 15 and the pharnmaceutically
acceptabl e salts and N-oxides thereof; i'n the manufacture of a nedi canent
for the treatnment or prevention of a pathological condition or disease
susceptible to anelioration by inhibition of phosphodiesterase 4. 20 2. Use
according to claim1l1, wherein the nedicanent is for use in the treatnment or
prevention qf isprder which,is selegted from asthr hr oni c obstructive
DU monary - i CabahyERHER T o 6 Sre cRtpRAly RP e SR g o or
irritabl e beubititeirtessiected frokdthe gepradnsigtingofazjogenateds agd C,-DpaikyheCei n R

and R2 are hoth nethyl oups. 25.4. e according,.t ccording to any
precedi ng c%a? QUKL épwg[\(yﬁZ’Eo?%"'\'fh?rd’g’?yﬁg'f85'@‘.43'%95'%&@%%@% |I?‘nggg:b'any
precedi ng ClhglkWEEC k&Y, bo, FEFRENETDS, Lo TMONFCIR'® Csmet kyd JSTENG,

di - (Cl- Clo) al kyl ami no_and the saturated N-containing hefer O%¥C| | 30 groups
bound X hr ou@PHPEeWRFEINGE IrUPS R 118 R h%repeﬁqpenﬁ@t%%gﬁct% froshYdrresn Blorvg
optional |y gaBs,l,bikyegrolys,one or nore substituents selected fromthe group
consisting of halogen atoms and Cl- C2oal kyl, (Cl-d oal koxy) - Cl- C2oal kyl

- (monocyclic or polycyclic C5-Cl4aryl)-Cl-C2oal kyl, RBOCO-, Cl-d oal koxy,
RERTN- CO-,  fldrein ekch of thé'ﬁ@@?oarylh%%upﬁng a 554 NEz i 8 rig@ﬂs@érﬁ cBRpAsiAg R7 are

i ndependently selected from 35 rogen atons and Cl4 Kyl groups. 78 6.
Use accor di radleast enehatematoneselpeie®RIomsO <2 pad Negagh efthe heterocyclyl groups is a

mono- {{1- G %h-‘@f&%é‘ﬁﬂ Q?t;/.‘(é"i%d bfdnd .&Qdegﬂa)(%gicgr%o@%@ctriﬁg i @hidh 3h&Yr more

N- cont ai ni ng het erocyc roups bound t'hrough the trogen atomto the
pyri di ne ri aigmadate replacedby bdetagoatom selgstad frare &6 O andrS, the M-edainidong to any

precedi ng clai in R4_i : i any

D ccedi ng cIaIrestRE! Glole e herfoigthl G AR alleprftRotBRIMAUBR I BS™,,
10 (111) wheadiogyelylirmgasreptaceddy asulreganeatofirom | or 2, A represents a direct
bond or a group -CONH and & is a group selected from nonocyclic or
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20 2. Use according to claim 1, wherein the medicament is for use in 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.

3. Use according to any preceding claim wherein R' and R? are both methyl groups.

25
4. Use according to according to any preceding claim wherein n has the value of 1.
5. Use according to any preceding claim wherein R®is selected from mono-(C;-
Cspalkyl)amino, di-(C;-Cyp)alkylamino and the saturated N-containing heterocyclyl
30 groups bound through the nitrogen atom to the pyridine ring, all of them being

optionally substituted by one or more substituents selected from the group consisting

of halogen atoms and C;-Cyalkyl, (C4-Cqealkoxy)-C4-Cooalkyl, (monocyclic or

polycyclic Cs-Ci4aryl)-Cy-Caoalkyl, R*®OCO-, C;-C1oalkoxy, R’ R’N-CO-, -CN, -CF;,

-NR®R’, -SR® and -SO,NH, groups wherein R® and R” are independently selected from
35 hydrogen atoms and C,.4 alkyl groups.



atons and Cl.4 al kyl groups. 20 9. Use #dccording to claim8 wherein the
group & is optionally substituted by one or nore substituents selected
from group consisting of hal ogen atons and Cl-d oal koxy and R140CO- groups;
wherein R14 is as herei nabove defined. 10. Use according to any preceding
claimwherein R and R2 are both nmethyl groups, n 25 has the value of 1, R3
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and -SO,NH, groups; wherein R' and R'® are independently selected from hydrogen
atoms and C,.4 alkyl groups.

20 9. Use according to claim 8 wherein the group G? is optionally substituted by one or more
substituents selected from group consisting of halogen atoms and C,-Cpalkoxy and

R"OCO- groups; wherein R' is as hereinabove defined.

10. Use according to any preceding claim wherein R' and R? are both methyl groups, n
25 has the value of 1, R® is selected from mono-{C;-Cypalkyl)amino, di-(C,-Cqealkyl)amino
and the saturated N-containing heterocyclyl groups bound through the nitrogen atom
to the pyridine ring, all of them being non substituted, R* is a hydrogen atom and R® is
a group of formula (l11)

30 2
(1
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 monocyclic or polycyclic Cs-Cysaryl, the
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25 2,2-Dimethyl-5-morpholin-4-yi-N-cyclohexyl-1,4-dihydro-2H-
pyrano[4",3":4',5'Ipyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-morpholin-4-yl-N,N-diethyl-1,4-dihydro-2H-
pyrano[4",3":.4',5]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-morpholin-4-yl-8-(2-phenyihydrazino)- 1,4-dihydro-2H-

30 pyrano[4",3":4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidine
2,2-Dimethyl-5-morpholin-4-yl-N-pentyl-1,4-dihydro-2H-
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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

35 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
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pyrano[4",3":4' 5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-morpholin-4-yl-N-benzy!l-N-methyl-1,4-dihydro-2H-
pyrano[4",3":4',5'lpyrido[3',2":4,5]thieno[3, 2-d]pyrimidin-8-amine
2,2-Dimethyl-5-pyrrolidin-1-yl-8-morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4' 5pyrido[3',2":4,5]thieno(3,2-d]pyrimidine

d i n-8-am ne
hydro-2H 10

2H pyra no[ 4",
i n-8-am ne

1, 4- di hydro- 2H
i n-8- am ne 15
i hydr o- 2H
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pyrano[4",3":4',5']pyrido[3',2":4,5]thieno([3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-morpholin-4-yl-N-furan-2-ylmethyl-1,4-dihydro-2H-
pyrano[4",3":4',5)pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-pyrrolidin-1-yl-N-phenetyl-1,4-dihydro-2H-
pyrano[4",3":4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

2,2-Dimethyl-5-pyrrolidin-1-yl-N-(3-dimethylaminopropy!)-1,4-dihydro-2H-

pyrano(4",3":4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-pyrrolidin-1-yl-N-isopentyl-1,4-dihydro-2H-
pyrano(4",3":4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

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
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5-(2-Furyl)-2,2-dimethyl-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
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
2,2-Dimethyl-5-methyl-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
2,2-Dimethyl-5-isobutyi-N~(2-furylmethyi)-1,4-dihydro-2H-
pyrano[4",3".4',5"|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-isopropyl-N-(pyridin-2-ylmethyl)-1,4-dihydro-2H-
pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-isopropyl-N-(2-furylmethyl)-1,4-dihydro-2H-
pyrano[4",3".4' 5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
2,2-Dimethyl-5-isopropyl-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
2,2-Dimethyl-5-methyl-N-(pyridin-2-yimethyl)-1,4-dihydro-2H-
pyrano[4",3":4' §'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine

2,2-Dimethyl-5-morpholin-4-yi-N-(3-morpholin-4-ylpropyi)-1,4-dihydro-2H-

pyrano[4",3":4' 5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-8-amine
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and pharmaceutically acceptable salts thereof

in the manufacture of a medicament for the treatment or prevention of a pathological

20 condition or disease susceptible to amelioration by inhibition of phosphodiesterase 4.

12. A pharmaceutical composition comprising a compound according to any one of claims

1 to 11 in admixture with a pharmaceutically acceptable diluent or carrier.

25  13. A combination product comprising:
(i) a compound as defined in any one of claims 1 to 11; and
(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
30 body.



