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t herapeutically useful pyridothienopyrimdine derivatives, to processes for
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all ows a reduction of the dosage of the other drugs, thus preventing the
appearance of the undesired side effects associated with both steroids and
i rMmunosuppoeseantR4 Li ke other PDE4 inhibitors (see refecempessabpve) the
conmpounds of the invention can also be used for bl ocking the ul cerogenic
effects induced by a variety of etiological agents, such as
antiinflammtory drugs (steroidal or non-steroidal antiinflammatory
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treatnment of diseases susceptible of being inprovedby inhibition of PDE4;
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R60OCO-, al koxy, R6R7N-CO-, -CN, -CF3, -NR6R7, -SR6 and - SO2NH2 groups

whereln Rﬂ}?&é 3} rcle m%iéndg%t{% sel ected from hy drggen atorrg ang Cl-4
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0Xxo, @533” g@ﬁ@p@gp agegh*eﬂgx 4i$82S8S2NH2 gr oups: wher ei n
t he gZEoups R8 to R15 are independently selected from hydrogen atons and
Cl-4 al kyIJ 9r ups
hey can also be used in the treatment of pathological situations where damage to the
cells or tissues is produced through conditions like anoxia or the production of an excess
of free radicals. Examples of such beneficial effects are the protection of cardiac tissue
after coronary artery occlusion or the prolongation of cell and tissue viability when the
30 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.

Accordingly, the present invention provides the use of the compounds of formula () in the
35 manufacture of a medicament for the treatment of diseases susceptible of being improved



and the pharnmaceutically acceptable salts and N-oxides thereof; to a
subject in need of treatnent. Further objectives of the present invention
are to prwoide/psreesses for preparing said conpounds amrdTprassmesns i cal
conpositions conprising an effective anount of said conpounds. As used
herein the term al kyl enbraces optionally substituted, |inear or branched
radi cals having 1 to 20 carbon atons or, preferably 1 to 12 carbon atons.
Mor e pr ef &riabibyion ok PDE4adnd alethaais ef treaiwent af digddses adsaplisle hawimetorhtiép 8,
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1- et hylfoueyla ():2- met hyl but yl, isopentyl, 1-ethyl propyl,

1, 1-di met hyl propyl, 1,2- dinethylpropyl, n-hexyl, 1-ethylbutyl,

2-ethyl butyl, 1,1-dinethylbutyl, 1,2-dinethylbutyl, 1,3-dinethylbutyl,
2,2-dimethyl butyl, 2, 3-di met hylgaut 2, 2-net hyl pentyl, 3-nmethyl pentyl and

i so-hexyl radicals. Wen it i eptioned that alkyl radicals may be
optionally subsituted it is n@@' Jninc ude linear or branched al kyl,

al kenyl or al kynyl radicals as @ ed above ., which may be unsubstituted or
substituted in any position by ohg0 e zUbstituents, for exanple by 1,
2 or 3 substituents. Wen two or pore|supstituents are present, each
substituent may be the same orRYi fierens. A, S4B optionally substituted

al kyl group is typically unsubstituted or Bubstituted with 1, 2 or 3
substituents which may be the sane or,different. The substituents are
preferably sel ected from hal ogen atoﬁ@, preferably fluorine atons, hydroxy
groups anwhekkoxy groups having from1l to 4 carbon atons. Typically,
substituents on an al kyl group are thensel ves unsubstituted. Preferred
optionally substituted al kyl groups are unsubstituted or substituted with
1, 2 or FTiepusenis agronp seldstedset HERERAor tIR® beingRAlka R idebeddntyoxy)
enbr aces tio i.tuted i near, or branched oxy-containing radicals
each ﬁgvis%gecgq%r!wéﬁ&%g%héo&s nq 181' %%égfod@ﬁ’ atons. More preferred al koxy
radicals are "l ower al koxy" radicals having from1l to 8 , preferably from1
to 6 and pref b fr 1 to 4 carbon atons. An al koxy group is
typicalIfﬂgh§35%§W§é%g%%sldggkgp?ﬁﬁféu with 1, 2 or 3 substituents which
may be the sane or different. The substituents are preferably selected from

hal ogen ons, opr.ef.erably fluorine ato hydr ox roups .and al koxy groups
havi ng f?%n%{@ I§O£r§ l@iﬁpﬁgﬁer&{yﬁc&ﬁ/ﬁqn&ﬁcﬁrﬁg% Al Pt 8 %9RSan” al koxy
groupt@are thensel ves unsubstituted. Preferred al koxy radicals include

met hoxy, hox n- pr.opox i - pro , _h-but oxy, secbut gxy, t-butoxy,
trifluoro r?ﬁro%??ts quEB?%Iﬁ%tFngQVP a@'d?rﬂ'ﬁ%@f’ﬂ%ﬁ%ﬁar@'—”ﬂy‘ﬁ?%ﬂ?@ﬂ%ﬁw’and
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wherein R® and R® are independently selected from hydrogen atoms and C,.4 alkyl groups;

R* and R® are independently selected from the group consisting of hydrogen atoms alkyl
groups and groups of formufa (Il):
25
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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™-, -



A nmonoal kyl am no group typically contains an al kyl group which is
unsubstituted or substituted with 1, 2 or 3 substituents which may be the
sanme or divbfessst24The substituents are preferably sel eetedrbesmival ogen
atons, preferably fluorine atonms, hydrdoxy groups and al koxy groups having
from1l to 4 carbon atons. Typically, the substitutents on a nonoal kyl am no
group are themsel ves unsubstituted. Preferred opt| onal ly substituted
monoal kyll‘éﬁh ‘BONRIH, S, SSOneSQde-GRSHaridaB06; ardt Gylsammop selepted fyonaatyho,

i - propyl n
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di al kyl a 164 1t N with
tuo. opt | ey sﬂﬁ&ﬁé [ SRR FEDEEL D hé'é&fkf@t“% T 3 "
car borb atNRE SR iendt-8@sNit ogronps; ewf‘mr@ﬁ& oR Qe lh9l¢|mﬂdﬁotly selectad foaw e

"l ower di g from1l to 8, preferablyfrom1t06
and nore 'ﬁJ %PHSPEB% [kil@@ agr]bon atons in each al kyl radical.
di al kyl amnddhgrpbapnaqqun@ailwaycwmlausa&s andbNelxides thereefps, each of whi ch is
unsubstituted or substituted with 1, 2 or 3 substituents which may be the
sane or different. The substituents are preferably sel ected from hal ogen
at ons, prtefaesidligoy irf hagokaf treatments, hydr oxy groups and al koxy groups havi ng
from{sto 4 carbon atoms. Typically, the substituents on a dialkylam no
group are thensel ves unsubstituted. Preferred optionally substituted
di al kyl amAmong théi crempouinge bifdemuala tt thgseawherein Rl e Sl.atiyhgroup are new.
met hyl (et
n- propyl (‘& Jho}cﬂ?%%?unrtorg'r éﬁg&f\/@:gﬂ‘ f»g%%@&m%@hf?&%’&%’{?(?é Q%rhécﬂgﬂdg%f formula (1) as
i - propyl (reréipbbees MinedMBFdnuRylamdiﬁhz Aws nottsimyttanenesihydragematoms.
n- butyl (et hyl )am no, n-butyl (i-propyl)am no, di(sec-butyl)am no, secbutyl (
met hyl ) am no, sec-butyl (ethyl)am no, sec-butyl (n-propyl)an no,
sec- bid yl $tillfudbst objentivesof thié presbut invriion mees ta prbvitly pfavessesl papriepering said
t-butyl ( yl r
tri Tl vor ohat T Eear s AP EaRK G b B bR AR AL AR
trifl uor crempgounga- propyl )am no, trifluoronethyl (i- propyl )am no,
trifluoromethyl (n-butyl)am no, trifluoronethyl (sec-butyl)am no,
di fl uoronet hyl (et hyl ) am no, difl uoronethyl (ethyl)am no,
di f | uor onfs tged |merp'mdbqlarmlra'lkubem@'refdeampﬁmllhyabl@étﬁmemﬂmbamﬂbnanched radicals

g: 1]: : 3or on%{vﬂ@ “b%&{: r}%am no, d?‘lfeFéur%@ hyI ﬁbsoﬁ%w‘ta%o%?wy‘%%%wn%lky]

hydr oxy rre‘ablybla(sreafe Kipiveaalkyl brade:alswa(vmgd‘r @8, metfngblyainoroand more preferably 1 to

hydr oxynme gé(rlo N4 PCE yI )am no, hydroxynethyl (i-propyl)am no,
n- but yl ( hydr oxynet hyl ) am no, secbutyl ( hydroxynet hyl ) am no,
t-butyl (hydroxynet hyl ) an no, difluoronethyl (hydr oxyrret hyI ) am no,

hydr ox I th am no

e%/hyl (%y roxyIS %#} %g%nﬁ%{w"hyh %g@w%ﬂ"p&rﬁe‘i}w t)X t2butyl n-pentyl, 1-
hydr ox@etmwh@lbutw Geyk)rgivuty isapebtyt, w-féthyldramweﬂhd«m)eﬁryimmyl, 1,2-

sec- but yl (. roxyeth i,n uf yl rooxyet hyl 1 NQ,~

di f | uor gné%&ﬁ%%@bo%bé%ﬁﬁ%ﬁ#ﬁgf )éhﬁslaﬂ%‘ﬂy}e?ﬁﬁT%W%’@%Eﬂ&TQWW%W'no
hydr oxypr bbwlmamyMyty) an@-dimethatbhutyl( A gdimeihpibatyy 2 raethplpentyl, 3-methylpentyl and
hydroxypr % Lopyl ) ami no, hydroxypropyl (i-propyl)an no,

n- but yl (hy@?’g 55 %f&@?) am no, sec-butyl (hydroxypropyl)am no, tbutyl(
hydr oxypr opyl ) am no, difl uoronethyl (hydroxypropyl)am no,

30 When it is mentioned that alkyl radicals may be optionally subsituted it is meant to include
linear or branched alkyl, alkenyl or alkynyl 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.
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hydr oxypropyl (trifiuoronethyl)am no. As used herein, the termaryl radical
enbraces typically a C5-Cl4 nonocyclic or polycyclic aryl radical such as
phenyl , nmaphvéwiss72ant hr anyl and phenant hryl. Phenyl is pcefseeesadi27As said
optionally substituted aryl radical is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be the sanme or different.
The substjtuents are preferabl ysel ected from hal ogen atons, preferably

f1 uori ne AFBRLPIANIIY Sibstipied RKY! alonpisyaicabryIsustiuted or auigtituted whe 1a2 ky|

moi ety hag f supRtiteh® vhiGRmAg Beah®8ine QYQi‘Ff@P@ﬁEaTﬁé)gﬁﬂstiWeﬂ%pa? Fé?{;#aarmy |
groups, nitro groups, cyano groups, Cl-C4 al kyl groups, 1-%:2 a ko>¥y groups
and Cl- C $RRAteAGAn oo aigies. Amgrabahﬂww afoRes, butirosn graups apd atkompr e

subst it uegrbips hdnPbrati tb@éﬁr@oﬂ%nﬁ?ﬁﬁ]@all?%sﬁ{ueF\lﬂsfofnearneé'lf(yl H e%?

ot herwi se specified, the substituents on an aryl group are t39p| ¢a y

t hemse? vetbeﬁﬁ%'ﬁ%% pngubstitytedasPraferedentiondly substititedralie owuoaetd unsabisiiated
embraces drypbstalited vithot, A& sldftorifBERARELd ring system preferably a 5- to 10-
menbered ring system conprising at |east one heteroaromatic ring and
containing at | east one heteroatomselected fromO S and N. A heteroaryl
radi cal rEyud RerSih NGk eer amoﬂf<oﬁr\emy|9£éy>g@8§tﬁa$é§§ﬂ bYRGHR! fhedt of €ast

one ring contains a heteroatom A said i onal | yloé%@?til tute ﬂqeteroaryl
radi cal i ¥2R§SEQ oAb ERGiGalR eashdavieg Rl pertiers ofi tie 10, capba atgms.
subst i uansre PMiefrBd ERGXP eadidils SRMWRF aftbly"§LGRA Ihz\hﬁ 5408! breteE? 135 8
preferabg sel ected from hal ogen atons, preferably sI]uorlhe, C rine or
br oni ne @&NSMROrEANRIgIARIAT BOAFRTOGA@RFES-i n whi ch the al kyl noiety has from 1
to 4 carbon atons, nitro groups, hydroxy groups, Cl-C4 al kyl groups and

Cl-C4 al koxy groups. VWen an heteroaryl radical carries 2 or nore

subst it ueht %‘FO%W@O% sy picallynsupstijuted of pebsituted with di 2 ped ewstituantsoglkich

ot her Wi sengpes tHel Sfhe BMH%%tTHé%Bﬁtu?ﬁls%r@gﬁefé 9@{/ ¥biebRH oA h&tbgerd VP! cal Iy
t hensel ves unsubstituted. Exanples include pyri dry , pyrazinyl, pyrimdinyl,
pyri d&Zi rAfPmssRigierably,Bunre atems: hydexurennsiapd alksxu aoiups havieg frarol 1d 4
benzoxazqlayhon ét&n@ﬁ@h%blly, g otitdai@lonlan él@x?@?éﬁiﬂ areif A a0l vl thienyl,
pyrrolyl, pyridinyl, benZothi azolyl, |né%lyl, in zoFyI, purinyl, quinolyl,
i soqui nolYSUbHIBA) azi nyl , napht hyri di nyl, qui noxal i nyl, quinazolinyl,

qui noli zinyl, cinnolinyl, triazolyl, indolizinyl, indolinyl, isoindolinyl,
i soindolyl, imdazolidinyl, pteridinyl, thianthrenyl, pyrazolyl,

2H pyr azdi'fesed-aloxy Fradisals inglude metheivagibpwy, B-propdxyyy i-piepdiyh ykhutastyi sem[ 2, 3- d]
pyri mgn di_ il i i di I azol yl ,
e R e S R S e TR S L T R e L e
qui nol i nyANd -BSHEXMREPANY! | i ndol yl, benzoxazol yl, napht hyridinyl,
benzofuranyl, pyrazinyl, pyrimdinyl and the various pyrrol opyridyl
radicals are preferred. As used herein, the term heterocyclyl radical

enbr aces ASMfegdIersindha dermamenealkydamisa eminaces radicals santainitgeah @RioBally0

car bocyclgd I ; : gp[)qg J i) | chone or

nor e, foré'ugsjglrjrt%lg’ehnle,%l Hgf‘br‘%ﬁglfeoiall&ﬁrt l%aqscar 0?1{02 6@%@%@;{3%%@%& 2 of the
car bofP atdipierirdH- spieal ot praferret erarwatkitaswiceradisdisfare ftoder O and S.

Sat ur ate ny, IGaH i dj cal may
e & oi nal G RmBRIO Y aaeareing b8, Befirabl ip TR Rl 8% g

cont ai ns ca@rbpaAeMELt om Wien a heterocyclyl radical carries 2 or nore
substituents, the substituents may be the same or different. A N-containing
heterocyclyl radical is an heterocyclyl radical in which at |east one

car bon at’ofepealiemingraseids typighlly ¢antains an eliylagred which ininsubstitntedtoom

30 substituted with 1, 2 or 3 substituents which may be the same or different. The
substituents are preferably selected from halogen atoms, preferably fluorine atoms,
hydroxy groups and alkoxy groups having from 1 to 4 carbon atoms. Typically, the
substitutents on a monoalkylamino group are themselves unsubstituted.



A said optionally substituted heterocyclyl radical is typically
unsubstituted or substituted with 1, 2 or 3 substituents which may be the

sanme or divbhedssnt2aThe substituents are preferably sel eptedpbdosmniryal ogen
atons, preferably fluorine atonms, hydsoxy groups and al koxy groups having
from1l to 4 carbon atons. Typically, the substituents on a heterocyclyl
radi cal are thensel ves unsubstituted. Exanples of heterocyclic radicals

i ncl ude [HrgRkedWhtiory sobstityted npnoalyiamyro, ragicpleriadtidgy/methyamih@l i nyl |

t hi onor phol i nyl , rrolyl., pyrazolinyl L i.dL ! i nuckidinyl,

1 avol ettty P pronyiatioe PTG EmBY, By ER AR, s6 Bilyiarito Richidh e -

i mi dazol yhfluoeerhétapgmina zifiuoctinmthylarind, Hydrgxinstoyamnisioy P-hadxyethylamino
3-aza-tet r%%drcgf uranl%llI ._.Prefered heterocyclyl radicals are selected from
pi per i dyI@ndRYEPIRIIPYIENIBRr azi nyl , nor phol i nyl and t hi onor phol i nyl . \Wer e
a hetegocyclyl radical carries 2 or nore substituents, the substituents may
be the sane or, different. As, used herei o) j S,

ol ot | es ActRrrEra e ARG S ePr MR arlind Pl B R

i nvent i orpt@mne with pivb opaidrally substititbdt ied4r orfitasched ey tadicalst ¢fdste 1Qtaankon

radi cal s, noieties,, chains,and cl es. i r. e i r

ubst | t utaas Rt BREE S ByeTees SR BlB RSkl Rae”

subst i t ueatiBals\Maeihgbytotsh erdigrdblygiets Garaimeotequraitratdy 1 he4 caobstdrnsinezhcht ons,
radi cal s, }gygiﬁﬁ(i}a s, chains and cycles are replaced by chem cally acceptable

at oms 10 r noi eties, chains and cycles. Wien two or nore substituents
are present, each substituent may be the sane or different. The

bstit t typically t | bst it uted. ; ' h
Form hal dheRIGr SRt R el LG IHE A0y Pk ieEor QRiHIE BB o
hal ogen ad atifused With ¢ by3 sustiti@ntsnehicic hlag bieriee samboodiffeeeniit Bing  nost

referably chlorine or fluorinpe, The term hal o wh a fix has
'Ito he same %J@éH‘iUﬁa’ESGSﬁﬁEﬁﬁ?{GE‘YéS[#Eﬁ%%E‘B‘ng%%‘“’m)sr g%g%rlgglgﬁlu@gr}ﬁ erxtan%Hy be used
in enapt i pwstycgrblips atd slkast goess sy frem 1ty 4martsorf atoms. dpicallyt the form of a
%Ii cally acceptabl e

m xture of isoners. . Hsed herein, the term phar

salt enbr#tisiiugpisn %ﬁ?‘@%yﬁmb%?we@m h@ﬁ]sﬁ&eﬁgeﬁﬁgg@?ee'aci d or base.
Pharmaceutical ly acceptabl e acids include both inorganic acids, for exanple
hydrochl ori ¢, sul phurjc, pho ri di phaosphori c ohrom ¢ i_odi c
and nitrigreferes @nﬁl}yg%iﬁset“}gﬁgl!(ﬁ?@fm&&ﬁ%F @C&qur(#}%g{hy%%%’giet%%ﬁg !

mStlt ihc, mﬁx@ﬁiy‘l(_éthy@émtarﬁbpwgq-‘;mwb@mino,ts;mpcszm(metlhujﬁam@bi n-,prdmi(eiltbwk)ammfadiﬁe, .

met hanesul phoni ¢, et hanesul phoni.c, .benzenes oni.c or, D-1. nesul phoni c
aci d. 2PhaPiPR¥eRIPNerRroP &%"égﬂ?ﬂ?'@é'B'&’g‘&}'ﬁ?ﬁ%#ﬁg'goa?'&ﬁgwylﬁ%%@P’u'f'e. g. sodium
or dpot assbmg%mgmgl)grkm h_b@wl(lteihyniﬁzmm:o, (mygfl(i-pmbszlbaltmirﬁ,r?i¢mg—_rbet3/i)am)n§hyel:r—oxi des
and organi c bases or exanp . amnes, aryla . ami nes, an

het er ocycPi"fdl(@ﬁiwg%m'”,&sS%E‘&ylﬁfggﬂr‘%’]'n%zr‘?eRF%b'%l(Hé%?%yl)Pﬁv'?Pe36?'$8%ﬂ‘['he tertiary
basi ¢ am pRpyREming! SRDUBIRAERS, tidityl(rtivhaemd, ebutykethg)amiaoMeiyient

oxi di sing agent. In one enbodi nent tR‘e ‘ﬁ’é\%ﬁﬁ&t& thr]ventl on provides the use
of the coﬁM%@'”@f*‘P‘ﬁV'H‘[ﬂr%oy?)la)““?% trfiyar §U¥IENYRO.a nedi cament for the
t r eat BNt 44 oINS D URHRD triffbeorethyIei-irapyaptiow, ddflUvyornathiyiidropyi)acfind?DE4;
and net hods of treatnent of diseases Uﬁcepélgie to anelioration by

i nhi bi t i offiflypropmstayl(napytdiarpieeHe r%?ﬁ%‘%’ YA ni stration of the
conpounds y@f,ofPhdiki@dth)ijantihd, difluoromethyl(ethyl)amino, diflucromethyl(n-propyl)amino,

difluoromethyl(i-propyl)amino, difluoromethyl(n-butyl))amino, difluoromethyl(sec-
butylyamino, difluoromethyl(t-butylyamino, difluoromethyl(trifluoromethyl)amino,

30 hydroxymethyl(methyl)amino, ethyl(hydroxymethyl)amino, hydroxymethyl(n-propyl)amino,
hydroxymethyl(i-propyl)amino, n-butyl(hydroxymethyl)amino, sec-
butyl(hydroxymethyl)amino, t-butyl(hydroxymethyl)amino,
difluoromethyl(hydroxymethyl)amino, hydroxymethyl(trifluoromethyl)amino,
hydroxyethyl(methyl)amino, ethyl(hydroxyethyl)amino, hydroxyethyl(n-propyl)amino,

35  hydroxyethyl(i-propyl)amino, n-butyl(hydroxyethyl)amino, sec-butyl(hydroxyethyl)amino, t-



wherein n is an integer selected fromO or 1; Rl and R2 are independently
sel ected from hydrogen atons and Cl-4 al kyl groups; R3 represents a group
sel ect ed woamelskih, ami no, nonoal kyl am no, di al kyl am necrapyéosoneter oaryl
and saturated N-containing heterocyclyl groups bound through the nitrogen
atomto the piridine ring, all of them being optionally substituted by one
or nore substituents selected fromthe group consisting of hal ogen atons

and al kyIbut;&dh&aoowéthylbamxabydmﬂdwdwethm@fa&xyeaiyk)ammo R6R7N- CO-, -CN, -CF3,
- NR6R7

u erein R6 are i ndependent |y
sel ect edhf§6 Wyéflr(tt.r)' B?foﬁlte '%H‘é?wg rﬁx%ﬁr%@f\flé'?ﬁq@@ﬁg‘ %4 and R5 are
[ ndependeygwl@ayst@b(m?e?l)émm?n Hydeoxgproppl(e-propyBaming, Wdr%dpgﬁnpmpﬂmina{jkyl
groups an r.ou 0 ormula (I1):, - R -CRIOR1. 1 erein p and q
are int edblf’@ylwdz%){yé’ﬁo'?ybamnf; g%‘%ﬂéﬁ'(@ﬁr%VP?%ﬁ?'ﬂ@P’g di rect bond or a group
sel ect®d b‘ult@(thell@@qRoﬂ)ﬂ)amlneNﬂhmethy%ydre)@mpyl)arﬁﬁ@ -NR12COO-, - OCONR12-
, - NR12 I COs- and -SCO-; and & is a group
sel ected W%@VVq’i’ﬂ?’@?@&ﬁiﬂ)a'@woheterocycl yl; wherein the al kyl groups and

t he group G2 are optionally substituted by one or nore substuents selected
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hydr ogd:ln atons and G -4 al kyl groups and the pharnmaceutically acceptable
salts and N-oxides thereof; to a subject in need of treatnent. It is one
enmbodi nerA saifl optienglly esipstituted aamtadical ishtgpivally Wisubstiute® sPoubsttteaf wionl a (1)

wherein Rl and R2 are baqth t hyl rou .in manuf.acture of .a di canent

for the tc}fé”aﬁtﬂ??éﬁﬁ'ea‘{s @b’é‘égge%sﬁ%b digerst. E@?%ﬂﬂi {Fﬁ?%@&e BSEfARYbi ti on

of PDE4, slenactmfﬂ‘rd)mLHa&fgeﬁ@Itorﬁd]Qbréfélt%\@tyrf&l@hn@éthS?%?dtbk)DQronas alkbxgedrgerylwhi ch
ni ¢ obstructive r heumat oi d

is sel ected f r.om ast ro C ul m)n di se
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di sorder which |s selec I %m ast hma, chroni ¢ obstructivepul nonary

di sease, qﬂh%hﬁ%d %roHpé’F? PIC? hstl e@?S’H?%“%‘%ﬁﬁﬁ“ﬁq s, psoriasis or irritable

bowel di sease. is al so anot her enbodi nent of the present invention the

use of the co ounds formula (1), wherein i.s selected fro

rmnoa%@yl%ﬁ?@m" PR ‘E‘;‘?It%’i‘h 5"5‘)?;{1 F@éecﬁé YR'%ﬂ”Mlar% t%iﬂ e"f‘%'&‘g]é‘ieﬂ fingr oups

bound t hreyeghn, toaeferdbly @gem mararﬁbéré@ﬁng)wst@lh Néonlipridthg atlidasPbnd hem bei ng

optionally substituted by one or nmore substituents eI ected fromthe group
! Dol R

consi st ‘t’fPaW%ﬁéwgeﬂn&%’”m%ﬁ’%W“ ORP KEIETFIR Se G&Feﬂféﬂrﬂﬂ S

al koxy, R@Tgrblamadlca@hﬁay-b@@smglélﬁﬁ Brtwoﬁﬁﬁn@ﬂédusmwd&vlﬁrrélﬁ@ﬂe‘é@ﬁér% n R6
and R7 are mda&rg%a gtl sel ected from hydrogen atons and Cl 4 al kyl

groups; i'M%%wE {@Mof a medi canent
25

A said optionally substituted heteroaryl radical is typically unsubstituted or substituted with
1, 2 ot 3 substituents which may be the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine, chlorine or bromine atoms,
alkoxycarbonyl groups in which the alkyl moiety has from 1 to 4 carbon atoms, nitro

30 groups, hydroxy groups, C,-C, alky!l groups and C4-C, alkoxy groups. When an heteroaryl
radical carries 2 or more substituents, the substituents may be the same or different.
Unless otherwise specified, the substituents on a heteroaryl radical are typically
themselves unsubstituted.



for the treatnment of diseases susceptible of being inproved by inhibition
of PDE4, in particular for the treatnent or prevention of a disorder which
i s sel ectwd 2hoewssRst hnma, chronic obstructive pul nonary eicsaEeses/ortveumat oi d
arthritis, atopic dermatitis, psoriasiss or irritable bowel disease. It is
still another enbodi ment of the present invention the use of the conpounds
of fornmula (1) wherein R3 is selected from nonoal kyl am no, dial kyl am no and

sat ur at edEXémogled michidegyhiey! epyoazicyl ybyrlgﬂmuyjspyltdanidylt fury Uognzbfueanyl,t r ogen at om

to the piridine Il of m_bei n byl e nuf act ure
of o mean Siamienvt Pl bolizphliehdriaaryt FeRH T e B8N o oved
by i nhi bi thiaofazoly!, IﬂﬁDEﬂyl ynroMr;Iyndeabemzmthiaiteyltmdmylmadazcd)yl nn,rrmyleqtmolyl of a
di sorder whi ch

i sense, PRAToPARABERT pra AR ingk AT hicBbit Alip B PR o
bowel 8i sigiasayl, |htlolﬁmy$t|mddhnalnxsblmdolmﬂMthlmwazbliwnmrmMyl,lthmemrerwln t he

use of the co a _.hydr n in the
manuf act UneEaI TRk By iy kT sen ot SPu b e ol ¢ of

bei ng |rrppwmmdn3tbyndrﬂ1rn\knrtouerpym>loﬁ‘@ﬁ4y1 radicagarti cul ar for the treatnment or
prevention of a disorder which is selected fromasthma, chronic obstructive
pul monary di sease, rheumatoid arthritis, atopic dermatitis, psoriasis or

i rritabl eOCkadigtold] ca@asigl, pymdyil pyaniyt, reidaeotipthiazeiyt, tiibditkeylpthiemen furamtent i on

28 36 iSRS Ao iyt el foroptan R i R b R B B by L A

representm/rmdmyleartd tbemdncms Eyrotopypdy rddiddits a@mtefeteds a group sel ect ed from
aryl, heteroaryl or heterocyclyl; wherein the group G is optionally
substituted by one or nore substuents selected from group consisting of

hal ogen afA®osedinerem, melterrahtgtewalbyydadlcar@mlaiakqé typiea/CELobn- aajnkaibcysaturated
R14R15N- CO- n R14

R R opunsaided it s chBadiit Ao . 50tand Bob i Ltene et 20l AT BEhne f or
t he trnBat orentr mbredic easmplesyLc 8t il eheofartei atgmlsrnnéfemty Ty 2i gilthdotdrbom of

PDE4, in particular for the tre ve order |ch IS
sel ect ed %%aég{%cedcq)(r%ﬁ?tgrogg %}Ef’tle%'% Nn@ 8& aé%tgrz?g%jshertﬁré’ﬁ}‘r% oi d
arthriti sradatazmre peefened.iX héterqagzclrcl ragicsl ntwy thes alstngbl r&wgbﬂ\mb oflpeaRRedIt s
yet anot her enbodi

sent t| o nds. of
Y or mal o (Moo Srirt ieast tnd, g BYREF risfatentam P o fisferoffor BRea! Boed)
wher ei n q2losma_r’e smﬁdsagehmmeesubeﬁtuémtgmnay wtha,saﬁerw@if@@ﬂtﬁs Nacdﬂitélﬂlﬂ% bond or
agro - nd,&2.1S I on stit one e stuents
el eotly bRty R ndiEa s fu PPlRSE RV AeBEER Wit Teatl ofF ey B i
groups; whebedyelyRidg is&eﬂécé&bﬁam&mvﬁadﬁfﬁl ned; in the nmanufacture of a
medi canent for the treatnent of di seases susceptible of being inproved by
i nhibition of PDE4, in particular for the treatnment or
A said optionally substituted heterocyclyl radical is typically unsubstituted or substituted

with 1, 2 or 3 substituents which may be the same or different. The substituents are

25 preferably selected from halogen atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms. Typically, the substituents on a
heterocyclyl radical are themselves unsubstituted.

Examples of heterocyclic radicals include piperidyl, pyrrolidyl, pyrrolinyl, piperazinyl,

30 morpholinyl, thiomorpholinyl, pyrrolyl, pyrazolinyl, pirazolidinyl, quinuclidinyl, triazolyl,
pyrazolyl, tetrazolyl, cromanyl, isocromanyl, imidazolidinyl, imidazolyl, oxiranyl, azaridinyl,
4 ,5-dihydro-oxazolyl and 3-aza-tetrahydrofuranyl. Prefered heterocyclyl radicals are
selected from piperidyl, pyrrolidyl, piperazinyl, morpholinyl and thiomorpholinyl.



prevention of a disorder which is selected fromasthma, chronic obstructive
pul monary di sease, rheumatoid arthritis, atopic dermatitis, psoriasis or
irritabl ewbowalosgizgease. It is a particularly preferredpermrdiospni77of the
present invention to use the conpound® of forrmula (I) wherein R1 and R2 are
bot h hydrogen atons, n has the value of 1, R3 is selected from

nonoai kyl am no, di al kyl am no and saturated N containing heterocyclyl groups
bound t hiberle & heericyely gadicaltcerries@ ertreorgi subslitnents,ithg sutsstituests magieles ng non
substi tUtede§4d,#f§ & hydrogen atomand R5 is a group of formula (H') (I11)
wher ein cfafﬁs An e eger selected from1 or 2, Arepresents a direct bond or
a group - CO\IH— and & is a group sel ected from aryl, heteroaryl or

h ' |
net o ooy Sl ISL! il MESHAE e haald .05 LB Rplr Tore
R140CG @etuapas strudteresiof tHelidverdion erédhaplionelly substidet i dbis meansibatthesd act ure
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di sease, é@%g%{ﬁ ﬁ)tﬂéhﬂgubs'tl R‘s ra%a@“ Hét%fs c?%ﬂ{s!a%i' cf2k a 'r% ritable

bowel dIS cul ar |n e I nvention for use as
i nhi bi torreplaf:eqbhmsipﬁmndalb@oeeamblezawmsIradleals monetues, chains and cycles. When

2,2-' t.hyl - 5- i Nz4-yl - -
O e LR Y S S

2 2 Di tshljbtstitﬁemrcemmUbicanthysmsalveﬂunmbsyiumqgeri di n-1-yl)-1, 4-di hydr o- 2Hpyr a

no[ 4" 14 1,5 ]pyrido[3',21:4,5]thieno[3, 2-d]pyrim din-8-am ne

2,2-Di

me
, 3"
rret hyI 5- nor phol i n-4-yl - N- (2-di et hyl am noet hyl )-1
| h drA&s @ddul/reaeio| the term halogen atom embraces chlorine, fluorine, bromine and iodine

di
, 3" n ne
2201 ol RS AT bsi s GPERbE Rt SBHG Stk A Bost prsteraty
, 318 cﬁﬂc]rprysmrcﬂlup@‘we dheders] hadio Mneh?u,séd d$ p)prefm h:asrth@same meeaning.

2- Di net hyl - 5- nor phol i n-4-yl -N-(2-tetrahydrofuryl | nmethyl)-1, 4-di hydr o- 2Hpy
n

2-

4-

of 4",3":4 r,5 ]pyrido[3',2":4,5]thieno[3, 2-d] pyri mdin-8-am ne
D nmetGyrhpduntsraohtaining dneyd)r— Nefe2shirat caxitrednayf be ysaveh lepbhtiadnerically or
4 |hydr(§d) % LHi3N le‘ll 30 r inthe form. of .a mi ureoflsomers

] pyri %”[ ?m gT rPéo"[f%‘;E-B]% Wlélr{nét

D et hyl 5 nmor phol i n-4-yl - N-but yl - 1 4-di hydro 2prrano[
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i hydrmaZMpyetameljy aﬂdbeﬂtéble acid or base. Pharmaceutically acceptable acids include
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4",

2,2

4-

|5 do[3' . 2' -4, 5]t

> 5. 1 et T TP AR ot Sl B inay, donosphortc

4" 3 4 I@d}qﬂ:}rbmch;)h?drpibdtodanﬁﬁinhblaeldcﬂrﬂ cﬂgai‘]lq:)y«:ldsnfm example citric, fumaric,

2, 2- h | ohex 4-d d 2H

2 b el iR ehdsle skontt, BKIea S Jar PN, e 2!

2, ZéDQBEtﬂnyihaEegm;brmm eﬂraﬁewlpﬂ;\]d)rﬂé theatdngsulphorie di Mtﬁmmwe%btpy\ommabld

4" 4 [

3 5oni met PyATEcR Ry peceriaH bapeB g Rt e tert Fo R Hgssi A  anof
4" 3" 4 1azlkal] ¢urth wefaBle.@ ' caltium) bhimagegsiurd) loljdpyxidesi ahdrtﬁfgamc bases, for example

alkyl amines, arylalkyl amines and heterocyclic amines.

30 As used herein, an N-oxide is formed from the tertiary basic amines or imines present in

the molecule, using a convenient oxidising agent.

It is one embodiment of the present invention the use of the compounds of formula (1)
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, 5" ] pyrido[3',21:4 5]thieno[3, 2-d] pyri m di n-8-am ne
2 Di met hyl - 5- pyrrol idin-1 -yl-N(3-dinethylam nopropyl)-1
4 di hydr R* 2hiPRF aroihde endently selected from the group consisting of hydrogen atoms alkyl
ridof 3", 2l: ulg ﬁno32d]pyr|md|n8amne22D|rrethyl 5- pyr

rolldlzﬂ 1$'§)9¥9?\|?P SfRLRE P fOI I hydr o- 2Hpyr ano[ 4", 3": 4'
|5 ] pyrido[31, 2" :4,5]thi no[3 2 d]pyrlmdln 8 ne 2,2-Dinethyl-N-(1
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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"-, -

25 NR“CONR™-, -S-, -SO-, -SO,-, -COS- and -SCO-; and G? is a group selected from aryl,
heteroaryl or heterocyclyl; wherein the alkyl groups and the group G? are optionally
substituted by one or more substituents selected from group consisting of halogen atoms
and alkyl, alkoxyalkyl, arylalkyl, R®OCO-, alkoxy, R"®R""N-CO-, -CN, -CF;, -NR"R", -
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R® represents a group selected from alkyl, amino, monoalkylamino, dialkylamino, aryl,
heteroaryl and saturated N-containing heterocyclyl groups bound through the nitrogen

25 atom to the piridine ring, all of them being optionally substituted by one or more
substituents selected from the group consisting of halogen atoms and alkyl, alkoxyalkyl,
arylalkyl, R®OCO-, alkoxy, R®?R?°N-CO-, -CN, -CF3, -NR®R®, -SR? and -SO,NH, groups
wherein R® and R® are independently selected from hydrogen atoms and C..4 alky! groups;

30 R*and R® are independently selected from the group consisting of hydrogen atoms alkyl
groups and groups of formula (Il):
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30 ltis still another embodiment of the present invention the use of the compounds of formula
(1) wherein m and n have both 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 treatment or prevention of a disorder which is asthma, chronic obstructive pulmonary
disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable bowel disease.
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It is another embodiment of the present invention the use of a compound of formula (I)
wherein R° is a group of formula (1l1)
30

C A{C\G2
H H

(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 aryl, heteroaryl or heterocyclyl; wherein the group



one NN[2-(1 Himdazol-4-yl)ethyl]-2,2-di nethyl-5-pyrrolidin-1 -yl-
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25 treatment or prevention of a disorder which is asthma, chronic obstructive pulmonary
disease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable bowel disease.

It is a particularly preferred embodiment of the present invention to use the compounds of
formula (1) wherein G' is a -CH2- group, R" and R? are both methyl groups, m and n have

30 both the value of 1, R® is selected from monoalkylamino, dialkylamino and saturated N-
containing heterocyclyl groups bound through the nitrogen atom to the piridine ring, all of
them being non substituted, R* is a hydrogen atom and R® is a group of formula (Ill)



condensed with malononitrile in the presence of carbon disulfide to yield
the heterocycle of formula H, according to the nethod described by E G
Par oni kyawoaneb/ods8B4 Nor avyan at Chem Heterocycl. ConpdpCi¥p200599874 35(7),
799-803. Ketones VI are commercially avail able or prepared according to the
met hods described at C. Ainsworth Org. Synth., 1959, 39, 536, J.Col ogne,

A. Varagnat Bull. Soc. Chi m France, 1964, 10, 2499-504, and E.M Kosower,

T.S. Sorensen, 1963, 28, 687. Reaction of cqnpoynd Il wth an am ne HNR6R7
of formula XIV, wherein R6 and—&7ar C nbef ore defined, yields the
pyridine derivative Ill, as desEei bed byHK wal d et al at J.Prakt. Chem ,
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preferably an am ne base, such as triethylamne an a%e[th%lv%ggserature from

150C 1% seTHSUMRiQI¢ ?BW"‘{?aﬁtOB!CsQ?”H@t't@aP??ré?&'sdﬁt'm SAT® of a
solvent, in which case an excess of formc acid or reactive derivative of
formc aC|d is used and the mxture |s heated at a t rature from4Q0C to
|0t i ks 2SS SmRTess DL SRS AT R R AP AR T WhSTE R

si nt hesi zgdelstcdirdMh €3 pbnlyl%@@%hh@m ¢ ASRS °VRNAnd Rhatetdsehareintibdveng
intermediate is reacted wth an amne of formula XV, wherein R4 and R5 are
as herei MffiN6fe defined, to give the desired final conpound Ia. Wen the
defingg groups RL to R7 are susceptible to chem cal reaction under the
condi ti ons of the herei nbefore de cri bed roce ses .or are inconpatible with
sai d pr ochesding faANthen Lmrad "B?'?ft &S Wﬁsﬁﬁcﬂ}ﬁg 3R\ the copeunds Q{BILE%

with Sta”ﬁafscéelgc@é‘dﬂr&ﬁ&ﬁgrky@?aﬁ@ Qﬁcﬁ@elsﬁ u@’-@RW- Wﬂdreﬁ‘w RGand\/WWES in
"Protective G oup aanl ¢ Chem st ition, eg VY & Sons
(1999) . mdﬁ%snd%ﬂy ﬁ%i?cta FPE:yereosh %}'\?mﬁ af‘%ﬂ%?l’fé’ grass, preieyaply & UP‘
synt hesi scgg conpounds of fornmula I.According to a further feature of the
present invention, the pyridothienopyrinidine derivatives of general
formuP8 XV are prepared by the process descri bed bel ow. Another route for

the obt enpbodiRf 16 ARRAEINERbddImESt &h@\&eb@nt%ﬂ@n%th&@b@ﬁ@ur&}éldf fofidia X XI |
Xl I'b Ketone VI, wherein n, RL and R2 are as herei nbefore defined, reacts

with di meR 9Pd8alafﬁ)h%thén€?tw|9%‘pﬁr esence of a strong base such as sodium
hydride in tetrahydrofurane to yield the di ketone VI, according to the

nmet hod described by L. A Paquette at J. O g. Che
According to still another embodiment of the present mven’uon in the compounds of

25 formula (I) R' is selected from C,.4 alkyl groups and m and n have both the value of 1.

According to still another embodiment of the present invention in the compounds of
formula (I) R’ is selected from C44 alkyl groups and R® is selected from monoalkylamino,
dialkylamino and saturated N-containing heterocyclyl groups bound through the nitrogen

30 atom to the piridine ring, all of them being optionally substituted by one or more
substituents selected from the group consisting of halogen atoms and alkyl, alkoxyalkyl,
arylalkyl, R®OCO-, alkoxy, R®R°N-CO-, -CN, -CF3, -NR°’R®, -SR® and -SO,NH, groups
wherein R® and R? are independently selected from hydrogen atoms and C.4 alkyl groups.
More preferably R® is selected from monoalkylamino, dialkylamino and saturated N-



1991, 56, 6199. Ketones VI are commercially available or nmay be prepared
accordi ng tothe nethods described at C. Ainsworth O g. Synth., 1959, 39,
536, J. Cologoes/osdv2y¥ar agnat Bull. Soc. Chim France, 1964pct@Er2048927594, and
E.M Kosower, T.S. Sorensen, 1963, 28, 1687. Reaction of conmpound VII wth
cyanoacet am de in methanol under refluxing conditions with the presence of
pot assi um hydroxi de yields the pyridine derivative VIII, as described by
E. Wnker tcoﬁtanﬂ:hg héterobyéigh drbeps Kkmnmd tAd6oh tHe/mitrégkilatorite tisapiedine fiag eatlosf
applies for the conversion of VIIl to the 1,6-dichloropyridine derivative
I X by redBeP&TNG W 3;51*?8@ %gr ous oxychloride w thout solvent at 150-1 700C
in a sealed tube. I X is converted to X under classical Suzuki coupling

condi ti ons b e oro aci I oronat e of

For mul a xeind ey ABebkt amBedifisrbaing fiSaftinfrB T doipobRle D

t et r aks s(fbrmpaanR' phessqededmad, I JaikyugroQps andiBf isreefydiagef atdinoxane, where the
boronic acids R3B(OH)2 or their correspondi ng boronates are comrercially
avai |l abl e or sinthesized by comon net hodol ogy, being R3 as herei nbefore

defined. Autoeheynitil@ycihecemdedigrht ofithe bresenpiaverdioX imthelrcompounds of

i1 or de. URBIRNERoR AR LT BB o SPuPadat R o SR PR DA AL ki m

D. H; Wanser, S. V.; J Heterocycl Chem 1971, 8, 445 or Schneller, S. W;
Cl ough, F. W; J Het erocycl Chem 1975, 12, 513 The pyri dot hi enopyri m di ne
derivative Xl is sinthesized by, cy i $a internediate XI with a
orthof ormate derivative HC( CEt) % b d at C. Pei nador et al Bioorg.
Med. Chem, 1998, 6, 1911, or for°'mc aC| d?or a reactive derivative of

t her eof . The reactive derivative ofyyformc acid is preferably the acid

hal i de, orthoester aor anhydride. The reaction can he carrjed out in a

sol vent, BR¥EBHIBIAR iBtegd) ?f?r'e“é?ﬁ Bend ) Odrpresenfs @ WEChAN ek HOVR or mam de,

di oxane, EORHRAI? id §gFalpysicidd P akyl, ﬁéﬁ@roarryeg‘ram&oeicmnm%wmh@g
preferably, an am ne base, such as tri et%am ne cﬁ}r?a t enper ature rom

150C to 4@bis ortpgally sybstituigd by eng cs mase substifyests %ﬁﬁﬂ‘? RErAHRANSISlRg ©

sol vens, hdloddH SBmE3HE oA, %ﬁ%ﬂkﬂfar{/@m R*SQIU@L Bkok e TR eCder-Crattme of
the carboxyllc_acid, is used the m xtur ated at a tenperature from

400C to i 15y st RO:NHh@rewns; WQ%@W g‘mét‘ﬁ o?'@i iRfeRendeRtinesedRd X111 is
si nt hesi zggh, shRgeRBRMNPOS, AKMGHdpsi de as solvent, and the resulting
internediate s reacted wwth an amne of formula XV, wherein R4 and RS are
as hereinbefore defined, to give the desired final conpound Ib. The

phar WHCGUAb&ﬁJJ hg t@mmr%w\@o&ﬁéﬁt%f me [SrQ@erﬁ weﬁw% tRd céthoml’Hd@iﬁFHrniuth@nt i on
represent ed ornmula la and be acid addition salts or alkali

addi t 28n Ba!St%bCBdeﬂﬁmé%tt@FW'tgf@U%&?@ Bdigiagrewr sbferaulag¥) ude t hose formed
with a mneral acid such as, for exanple, hydrochloric, hydrobromc,
hydroiodic, sulfaric, nitric, phosphoric, or with an organi c acid such as,
for exanple, acetic, maleic, fumaric ql tric, exalic, succinic, tartaric,
mal i ¢, mandel i c, nethanesul f oni ﬁi an‘& I}uleﬁesul fonl C. Exarrpl es of the

al kali addition salts include in®rgani c dlts such as, for exanple sodium
pot assi um cal ci um and amoni um sal ﬁsz and organic al kal i salts such as, for
exanpl e, ethyl enedi am ne, ethanol a e, L/,L/-dialkyl enet hanol am ne,

tri et hanowhereiteq imah ibtegiet saletted frami Hors A @préshets(ﬁodimnh@w ofa gieeppr esent

' nvenglson %%%’Eﬁg Eﬁ'or%hi ﬁ’\ﬁ%@ 83? 6hd Bﬁqoi[eoéljﬂé ltﬁaﬁtg%e%@%d #m

i ncl ude ena | oners s nmetry I ast er eoi so The
single i somrmmmgtmﬂhalogematemscﬂndtaﬂ@xv@odﬂ D¢t groups hherein®' s@@p@ctﬁd

from hydrogen atoms and C,.4 alkyl groups.

In a particularly preferred embodiment of the present invention in the compounds of

30 formula (1) R' is selected from Cy alkyl groups, G' is a —CH.- group, R* and R? are both
methyl groups, m and n have both the value of 1, R® is selected from monoalkylamino,
dialkylamino and saturated N-containing heterocyclyl groups bound through the nitrogen



t he present invention. The conpounds of fornulae VI, XIV, XV and XVI are
known conpounds or can be prepared by anal ogy with known nethods.
PHARMACOLGI26058GT | VI TY PDE4 Assay Procedure Conpounds pru/dreossesized wer e
resuspended in DVSO at a stock concentration of 1 mM The conpounds were
tested at different concentrations varying from10 mMto 10 pMto cal cul ate
an | C50. These dilutions were done in 96-well plates. In sone cases, plates
cont ai ni ngodith tHeepirigingping nelisof tksne beingzon sibétiuted iR ing yesmeacitorhmntiRsse
cases, the plates vverlg glngwed at roomtenperature and stirred for 15
m nut es. 'T@RMRPIPIPER YNt the diluted conpounds were poured into a "low
bi ndi ng" assay plate. Eighty mcroliters of reaction m xture containing 50
mM Tris pH 7.5 8.3 nMMWC 2, 1.7 mM EGTA, and 15 nM [ 3H] - cCAMP wer e added
to each well. The reaction was Egltlﬁtédﬁ zil ng ten mcroliters of a
hém |

sol uti on containing PDE4. The pkate ‘wa$ ncubat ed under stirring for 1
hour at room tenperature. After fncubati of the reaction was st opped with 50
mcrolgtres of SPA beads, and the ygpction was allowed to incubate for

anot her 20 m nutes at, roomte erature bef ore neas %r,re:g{;@qrad' oactivity using

st andar d WhRIBWSHE ANPIEER. SHIRCISEHRTI 1 i WERiegeig S NPTROHRI NG 90 nd

of H20 t%é&%n@bﬁ%g?&ﬁﬁélé&%‘%m Ohetdfodiyl 6r ridrerC)%lylaﬁhéanNH@b?oupﬂ v

EGTA), and, 40 mcrolitres n{q»g - CAMP.  SPA b%cg&s sol ution

pr epar ed (By'sélﬂ’éii’"r‘@'y%bsmﬁteﬁ (?V?Qer?l'" eHistUents $RigCIed R A ouR ?%'SB'F‘Q 5H

g/ m beagio té&smém&%sua RIFGE0- Jraaps; @erdis RAT i8 seldewa fiom Rpdtbgenl. |t

can be seen from Table 1 that the conpounds of formula (1) are potent

i nhi bil@ oraowe PHTspIRdY! FSLBS-ase 4 (PDE 4). Preferred pyri dot hi enopyri ni di ne

derivatives of the invention possess an | C50 value for the inhibition of

PDE4 (determ ned as. defi ned above | ess, than 100 nM preferably | ess

than 50 nRAEFdaRBIVIdERIF0BHNYS P §"i‘4?§H°'B@°'Hs)F: The conpounds are al so

capabl e of bIocklng t he productlon of sone pro i nfl ammat ory cyt oki nes such
TNFa. Thus can be used in the treatnent of allergic,

as, for exa
i nfl arrrrat%?;rBD Bty ﬁTWRYBFQJ@r’jCZJrN -sosRdin-4deti1! 2334t hose di seases or

condi & On@t¥hRIrSpyrited ek 984 ,e%zo:@@s LindmBtpfidle Cyt Oki nes or the
selective inhib |I§t)){E on(f)I PDaE;]‘”ﬂ [ {')dalof benefit. These di sease states

i ncl ude a%?Wethﬂﬁ?d?ﬁréh@lﬁ‘s‘i'y'd&ﬂpmg'rbﬂrlyl%?‘iﬁk"%ﬂ@n%‘éase allergic rhinitis,

r heumat oi @ygr{jdrbp rlnsido[ass a%htel% 2t33é isR@IneRRelPshs, bone-formation
di sorders, 8Ioneru onephritis FﬁV? scl erosis, ankylosing spondylitis,

G aves oph W'ﬁworﬁ?@%ﬁé'ﬁﬂépﬂ yImethuléRes4i nsi pi dus, graft

rej ecti ONyeygfydrb rl?ﬁlﬁé[h' mlsmhne%@[zd%ﬁsowmn@s _a#iRgrative colitis or Crohn
di sease, septic s di stress _respi rato'%%syndrom and skin

di seag8s %@c[Pi”@&hYé'ﬁdb?réh@ié‘r%‘rmﬁpﬁld"&%ﬁ{%hwhétz itis, acute

der mat onyshhid: B8 f5al55i$1 bey.- Fs?dbumoﬁﬁs%lldéed as inprovers of
cerebrovasculiér O?y ncl .% s] 1eIn tT‘Zscl n the treatnent of other CNS rel at ed

di seases NuetMetsoxbeaad}42- dm’%ﬂl?é'r?rﬁ}or%hﬂﬂ’é‘eﬁ’ﬁe’— 3depression, and as
noot r opi m@%ﬁg&dﬁq" rmgolgfogrgcg] ngz: nal‘%dg[r@,ﬁ@@tamlﬁgentl on are al so of

benefi t nistered in co ion with other drugs such as steroids

and i munbs@ppPisiheybarait32-digriRylasmorpholin-4-y--1,2,3,4-
25 tetrahydropyrimido[4',5".4,5]thieno[2,3-clisoquinolin-8-amine

4-{[(2,2-Dimethyl-5-morpholin-4-yl-1,2,3 4-tetrahydropyrimido[4',5".4,5]thieno[2, 3~
clisoquinolin-8-yl)amino]methyl}benzenesulfonamide
2,2-Dimethyl-5-morpholin-4-yl-N-(2-pyridin-2-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5".4,5]thieno[2, 3-clisoquinolin-8-amine

30 2,2-Dimethyl-5-morpholin-4-yl-N-(1-naphthylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2, 3-clisoquinolin-8-amine
N-(2-Furylmethyl)-2,2-dimethyl-5-morpholin-4-y}-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno]2, 3-clisoquinolin-8-amine



cyclosporin A, rapanycin or T-cell receptor blockers. In this case the

adm ni stration of the conpounds allows a reduction of the dosage of the

ot her dr uge,20dduss72pr eventi ng t he appearance of the undescraeisde7ef f ect s
associated with both steroids and i mruhosuppressants. The conpounds of the
i nvention have al so shown their efficacy in blocking, after preventive
and/or curative treatnent, the erosive and ul cerogenic effects induced by a

variety qf- ;et1mlrﬁlb2@14 ﬂgaem]sz Z%Uﬁé'thﬂSS mbtphonmhaﬁn’rm,@ay drugs (steroidal or
non- st er oi daI antijn ammoni a, et hanol and

concentr é?@%r'yé"é‘?’?}’é'm'q?{é;ﬁ éaﬁ%%@a%&ﬂ] 5)898 'rrb'g'%nﬂn%onbl nation with antacids

and/ or ant. {@RzQﬂDlﬁfeﬂwyl’-Eug&phﬂler?! pzeyaafatnawdrapmrmao[aus aft Sjtheenb[ Xt ment  of
gastroi ntesti nal -induced ul cers, peptic ulcers, H

0gj es Ilke
Pyl ori - ré'é?%l”?ﬂ”é@’?’& @g’kﬁq’i%y&w"@' 2ha©8&st r o- esophageal reflux disease.

They can abgambtylNed- m@rphblﬁh—ll &l@ﬂiyl)%ld?iﬁorpﬁcblm -9igi 23l4-si t uati ons where
damage to the cells rooduced tgrou h ‘conditions |ike anoxia

or the pr%ﬁﬁﬁqrwr'ﬁ?'g‘%{ﬁ %%c’%@'?r@@ 4??@8%@8"% 1M %y anpl es of such

benefi ci & >2&fimealyENaD nduhua y%@thﬂ%ttﬁl@mf’pmhdl-ﬁq 28asue after coronary
artery occlusion or t rol& % t?d?eg] of celéré and tissue viability when the
Sdieng 8

corrpoundsegf’hx%‘épwwg‘i’{f‘p IFOFUHPEEETANAY sol utions intended for

storage of 2igimey- ar(soymg@rwn@ﬂhyrb%uhdmoﬁmna:swhlmd or sperm They are
al so of benefit on tiIs ﬁ?@ﬁn{; &fwoundllh_ ali.ng. Accordingly, the

pyri dé@hlt@%‘b\ﬁﬂr’i’mr@“ﬂ%[“m%ﬁ SOgHEo @W'P n and pharmaceutically

accept abl 22 5ethyi- Ne(rpgﬁdun-zwem@-rsqn@marpmh-@mmst4tl ons conprising such
conpound and/or sa used net hod of treatnent of

di sor der stegh xqﬁ%pmfé b%éﬁmng@/%@?&qf@%;"gcﬁwﬂ? stering to a patient

requi ri NONSPBDiBRINyBSIzyHD, E-an%ihylilsechwmohﬂm -@-19p%,Bi4dot hi enopyri m di ne
derivative of the jnvention_or agahg]r‘ maceu aI I accept abl e salt

t her eof . m&ab\%@mm'iﬂ?lée%%w'e&r) WPH‘@ ceutl cal conpositions

whi chsomrigeo- @mqeiﬁw%w:thlovmwwhadﬂam 3 4&btréwpyanm4 dox BlteisageI3-ni di ne
derivative of fornu har maceutically accept abl e salt thereof in

associ au@ﬁowmﬂ"rasyﬁaw%%aw}@ IrPNHINs€ 8Bt abl e exci pi ent such as a carrier

or dil uengin [FJ;L?/RQtszﬁ,etHygsmbma.tphaw4q,pmr3 3e 0.001 %to 99% by wei ght,
pr ef er abl nposi tl n, de endllgé upon the

t
nat ur e oft)éfrﬁﬁycfrePYthl"Q?Hoﬁ Q%HQ?PTQPSOHHWH%IB HRMiRg %Hy'} ¥ e hade pri or
to appli cgdrbexylatbr ef erably the conpositions are made up in a formsuitable
for oral, topical, nasal, rectal, percutaneous or |n%§ct abl e

adni n8t r 2R gmethui-(Brnsthyeieatazinal V'Qr"‘a@c’@ﬁ'fp’ém”b‘*é@?éh bACSwhi ch are
adm xed weftrahw—sgﬁﬁ@uaﬁ SABMMNEH[2, 316].§fé,lutn%n@% éﬁiﬁ@ conpound, to formthe

corrp05| ti ons of invention are e and the actual

exci pi ent %2@'61?“%5@‘54%“?"'1&"8%”%!”&11‘M'%W%r'ﬁj‘ﬁt?éﬂﬂ’@@yﬁﬂt #38d¢-of adni nistering

t he conpogibh@dipyriridBRSH! Y, ﬂﬂ%rfo?ZB—@]‘ne%J uﬁr@nwstéﬁlhatl on may take the form of
tablets, retard Fabl ets, sublingual capsul es, _inhal ati on aerosol s,

i nhal at i oR2ddMeths@-raethy! B@ﬁﬂ’élﬂ 1 M'Mﬂ ({’(YI"‘E’JH -2-ymefyiui 413 freparations, such

as m &Burf’e%ah%rbﬁyﬁrﬁldoﬁyslﬂoﬂtr%now%ﬁébﬂuﬂ%ﬁn 88érhm§0nt ai ning the CO”DOUHd of
the invention; such preparations met hods wel |l -known in the

art. The ai2-RiEstayhh 'WOFP&*?'"bé vipdhae)- 5‘ﬁy"trﬁl§"fbﬂ'é’i;&|2é3t4 -on of the conpositions
I ncl ude t{ya%gl ééﬁﬁgwrﬁldeﬂds'&péwer@{é YRMRUMdifB-AhRecompatible with the

active i ng &S

|methyl -N- (pyndm—4-ylmethy|) -5-pyrrolidin-1-yl-1,2,3,4-
tetrahydropyrimido[4',5"4,5]thieno[2, 3-clisoquinolin-8-amine

30 (2,2-Dimethyl-N-(pyridin-3-ylmethyl)-5-pyrrolidin-1-yi-1,2,3,4-
tetrahydropyrimido[4',5".4,5]thieno[2,3-c]isoquinolin-8-amine
2,2-Dimethyl-N-(pyridin-2-ylmethyl)-5-pyrrolidin-1-yl-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2, 3-c]isoquinolin-8-amine
N-(2-Methoxybenzyl)-2,2-dimethyl-5-pyrrolidin-1-yi-1,2,3,4-
35 tetrahydropyrimido[4',5".4,5]thieno[2,3-c]isoquinolin-8-amine



with colouring or flavouring agents, if desired. Tablets or capsul es may
conveniently contain between 2 and 500 ng of active ingredient or the

equi val enwoaowsuag72ef a salt thereof. The |iquid conposi icomEraehapieds f or

oral use may be in the formof solutiaens or suspensions. The sol utions may
be aqueous solutions of a soluble salt or other derivative of the active
conpound in association with, for exanple, sucrose to forma syrup. The
suspensi oNiZ@Qinﬁﬂm}Wbs@)@fﬁ 2rpestopilepwotiding! -glohpéuind of the invention or a

phar maceugi ArXpﬁ%@ﬁ%?‘%h%ﬁﬁ%nto[é Bey {o%nrfoﬁn @sfpRbation wth water,

t oget her W|t a suspe ouring agent. Conpositions for
par ent er aN- (Qfﬁtesdmetkwl)f?a&dm@etlpylépwexudmfbyh‘sbﬁmb| e salts, which may or may

not be fr L:n.pyrogen free agueous

medi a or Fe ¥C%%pr og‘g\qaﬁéﬂ en*é 1‘95@?@'\{{{%3“@@?m d. Conpositions for

t opi cab aNf{Q*rﬁ‘IHilmBiaZ@lrﬂ Wﬁjhylh?cé dimethi/5-yoslidti-hiyh&at34- creams or | otions,

all cont afeﬂ'aﬂ?cfr&@%rﬁ%@%”l% maern:owa%cp%e&{& Hoﬁ _SHRE preparations may be made

by net hods we hth Ive oses are normally in the range
of 10- 6001#43[(@f2-Rimatig-Srmeiotidineny!- 1528, 4etelrahyose nwimidnai4 s 4 Bithiebel2s# i ni st er ed

in one orC]@aﬁlﬂglrrpg r‘ﬂ?r@lpr@éﬁpﬁfr@ﬂﬂﬂor gm1lto 4 treatnments, per day. The
0

synt heses e comnpoun Invention and of the |nterned|ates for
use t her eEthybd-€2-[(RI2cEmetityba-plsrolidire-1fybi | 200 #hefraby droply drsido[4h 614 Blithigno[2, 3-

Prepanat i ich do not Iimt the scope

of thgal n@%ﬁﬁ?@% ﬁ%géﬁrn%ﬁﬁ%lﬁﬁﬁzcﬁeeg%a@% tg{ﬂc Resonance Spectra were

recorded 3@- BlHWTW-&HZ@mraZm%GﬂeﬁpMEWMIM-yl-llo?AB Resol uti on Mass Spectra

(m'z) wer . ' onet er using ESI
BEERPAIAG o M SREE LR S0

i oni zation SI ng a Perkin El mer DSC-7
appar at us2,27bigetivi-briRt(Ggnethyipipeszirat-sbhétbybSymrrelidibt ai-h&B.dsi ng a Waters

2690 SySt%%ﬁ%b&Porm 4@4@@{%@?5%}:% ?n%ﬁfmgv mm 3.5 mV) colum. The

nobi | e phase anmoni a 1 m_ ), methanol (500
mL) arl@ abét(dRrRimethyl-6q00ohdinyt-y8)2, aﬁdefr@mdrqpyamndb[t( ©.:4,6]thieho[28rmoni a (0. 1

15 nL t 95% of B 20
and t%1eﬁnglIsﬁahsgl\}m&%ﬁlggg%%ﬁré@.}jmﬂ]}%\q%@,a"ll?ﬁyl)é&gblgrﬁirée '? i me bgt vveelnntwo o
i nj ect i ong,2vWRiethyirbryrlidn{1FdM-(cpirelinssylDethybdl/2y8 4 The inj ecti on vol une

5 m |l ected at 210 nM
PrepARAT) B R A R R B R BB C o iyl Shexa 5. 4-di en3- one
To a susp2sbioretiof-SqrydiolidinyyhN-(soquinclAg:yiBethgl) M8 - i n et hyI ether (100
n t hi
") g BBl AR o UL By fBCE L s Suspension |
et hyl for NﬁNéZ(%teﬂrEmethyl N%(Zrmumqlmmﬁyl@thwyn 23 4%er (20 m) |s dr opw se
added. Th eﬁra&k&gb%ﬂ\ﬁé'ééﬁgﬁt‘t ﬁ@%r{oin Eﬁ%%'é 8fg ?@ﬁ'gﬁﬁd t henal l owed to refach

roomtenpera added and the reaction
m xture ib?® NfQrz-”éeiranethyidﬂﬁ(lpymm%@tlmemyl)d52 dre hour . Water (10 m) is

added in pie,DAbb) A0 G RIREES. M S HERRL 8 eEflams® OF 92NT C phase s

25 N (2,3-Dimethoxybenzyl)-N° N° 2, 2-tetramethyl-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine
NE-[2-(1H-Imidazol-5-yl)ethyl]-N® N° 2,2-tetramethyl-1,2,3,4-
tetrahydropyrimido[4',5".4,5]thieno[2,3-c]isoquinoline-5,8-diamine
1-(3-{[5-(Dimethylamino)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno|2, 3-

30 clisoquinolin-8-yllamino}propyl)pyrrolidin-2-one
Ethyl 4-(2-{[5-(dimethylamino)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2,3-
clisoquinolin-8-yllamino}ethyl)piperazine-1-carboxylate
N° N° 2,2-Tetramethyl-N®-(2-piperazin-1-ylethy})-1,2,3,4-
tetrahydropyrimido[4',5".4,5]thieno[2,3-clisoquinoline-5,8-diamine




These aqueous phases are put together and washed with ethyl ether, then
acidified wwth 6N chlorhidric acid (8.25 mM) and finally extracted

r epeat edlwownddnsetayl et her. The col |l ected organi c phasestarpeossmsived Wt h
brine, dried over nmagnesiumsulfate, téoltered and the sol vent evaporated
under vacuum 5.10g of the desired conpound is obtained as an orange oil,
pure enough to performthe next synthetic step. Yield= 79% 1H NWVR (200
Mz, CDC|33%5- |ﬂfé’ﬂh rﬂln()éz 23dithethgl-2, 2(3$4—téil|dhydr3p§rlrﬁlﬂb[415‘|)4, 5lthiehof2j31 H), 5.8
(d, 1H) 8. .. PREPARATI ON - Di et hyl - 2, 3-di hydr opyr an-4-one A
suspensi &HS‘Eﬁu“'lo"ﬁ YRyIneIPFRPPRGIL xa 1 , 4-di en-3-one (0.5g, 3.96 nmmmol, see

Pr epar at igofthbky-NIR e ekrdMegiyl-pf2cd, etétfbh@é@pyﬂnm[m Jltraertb[2,8%isedingline aci d
(5 n) is heat ed at 1000C for 3h. The resultant m xture is poured over an

i ce bath S#dasified with 2N NaOH to pHel 1. After extraction with ethyl
et her,5 t h¢-Ehgaw, 22ﬂhﬂ§’€hyl—lﬂa Rsbastholvi-glyldinyipe,2, 3;144 ed over magnesi um
sulfate, filtered a(ﬁ% %E{] qr)}éeva orated aﬁ er vacuumto yield 0.2g of
the desi re¥RRYOFRAYIBYRRIt 4. ~RUFD r3%]5§ AEPNNG WfANBE hy| et her of the
acidifi edd5a£tﬁ9|u$5®Q&ﬁ|ﬂeWyENﬁ§)yﬂdlag4 yeenydf1 pBral  product. Yield= 60% 1H
NVR (200 MHz, 5.4 (d, 2H), 7.2

(d, 2H). CDCO‘U?%D[’QQSZQ“@J‘W@W@I%QFFQW?H‘P%%E&\’?%%% The resul ting

conpound WiEtﬂpm%@QIthmeth%l Nﬂ(pﬁﬂdm% Qe ) 2 3x-hydrogenated at 30 psi in a
Parr apparat us usi

n over ch as catalyst and a m xture
of etHyl tﬁ*é@?yé’f%oy('fngWP Anihispelei% g]EBHH'”?éF‘eSg gﬁ%a“&'@ €sol vent until the
react i on NSSggQoRt gqumefﬂygNt@iyﬁhmsz,ym@tﬁmenzf3|4-t ered and the |iquid phase

is washed with sodi um bi car bona dried over magnesium
sul fat e, EirahveFRYNEHEPlE r?g‘*éghk?e P'QS@T g%d’@r”"{?%cuum to yield 0.35g

of the deg¢iegdi-Ri-paturg® 285t ﬁtnevt |11c,>m,sztt Dhthyd o[£ 3%, 51h :(200
MHz, CDCl 3) olSj @urﬁ W@gﬂ\ﬁ ' ﬁ’b 2H) | 3453”??“5‘%0[405}t emﬁ
PREPARATI‘dﬁquU'%°|IQﬁf§1%d§an%I| met hyI d t hi ox0- A

d- di hyslr qydEihGENL - apyfAdb R yf)éthym-ﬂﬁ 2 Zdtrlmethyl 1,2,3,4-
carbonitrile2,2-Dinethyltetra dr%‘gran é CI% 32.0 mmol, see
Pr epar at it gﬁa@d@@/r%@qﬁeﬁ ﬁ@]tﬁﬁ% ]'SPﬂU“?‘O\'ﬂe)'5 #eiBehon di sul fi de (4.7 m,

48.8 mol )3 ﬁSi’EE't‘F\?I@ﬂéﬂhy InB Qldi}ﬂetthﬂ Q@(mte&rfahll&of)ﬁ'mﬁﬂo[;ﬁ@4QS]!}HEEHOI2 BS
added portl onw se’ an triet am ne ( . The reaction

na
mi xture i9iSQAYIPPIEE- &Gamws}ar?@f?ﬁﬁm%{@ﬁv%%r 48h. An orange precipitate is

fornmed, wgp. QJ[Eti%/I(HétﬁWaﬂ%d]& zﬂmetmd i3 4&@@@%&@%%@4\ sthgjtidess[ped
corrpound From the %‘HI d phase

6- ani #49- 3C]I§Q<ahllﬁ@|tr]-\§/-wl} t(j;ﬁtr@;w;lrgfugan 2- y%'\ethyl)glycmamlde
di hydro- 13 %bfﬁrhétﬁpnym@ﬁ{o%pmlﬁh%tﬂ%ﬁr@@abamﬁyardp@nmm swsm.@.eb[.@;s-f | ash

chromat ography, eluting first with Zand néxt with the mxture of
sol vent s @SPEHIDOINB@MINS: 2. Vi el d= 48% 1H NVR (200 MHz, CDCI3) d ppm 1.30

6
b Sop) 2 BTyt Sl 2 ooy bUrsTRITRS, | |

- car boni glispfiginolin-8- %mine

25 1-{3-](2,2,5-Trimethyl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2, 3-c]isoquinolin-8-
ylamino]propyi}pyrrolidin-2-one
5-1sobutyl-2,2-dimethyl-N-(2-morpholin-4-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5".4,5]thieno[2, 3-clisoquinolin-8-amine
5-Isobutyl-2,2-dimethyl-N-(pyridin-3-yimethyl)-1,2,3,4-

30 tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinolin-8-amine
1-{3-[(5-Isobutyl-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-
8-yl)amino]propyl}pyrrolidin-2-one
Ethyl 4-{2-[(5-isobutyl-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5"4,5]thieno[2,3-
clisoquinolin-8-yl)aminolethyl}piperazine-1-carboxylate



The product resulting frompreparation 4 (3.9g, 15.45 nmmol) is suspended in
ethanol (17 m) and norpholine (6.7 m, 77.3 mml) is added. The reaction
m xt ure iwonreddassed under nitrogen overnight. Then the gystepooossizbs owed to
reach roomtenperature and the reaction mxture is left in an ice bath for
two hours. The solid forned is filtrated and washed twi ce with ethanol.
After drying, 3.12g of the final conpound are obtained as a dark solid,
pur e enouHe-Foryhed, R-oimethpleN-(2rtorgtaip-4-petbyit+,26%9 1H NVR (200 MHz, CDCI 3) d

ppm 1. 30 t%%a%&drwyrin‘?idgri',é'.%’,5]@1ie|ﬁ)0[2,écﬁsoﬁﬂ%oﬁn-@ami?fe75 (m 4H), 4.5 (s, 2H).

PREPARATI

1- Ami no- 85-&-durybtheHdirsethpeNmiridim-4yirietig/Not,8i3m+dr o- 6H- pyr ano[ 4, 3-d] t hJeno[ 2,
3- b] py rid.ine-2- o) i an 1S ko

6- mer capt%Ergvg}gﬁnrgwﬁ?ﬂglg%ﬁ]%%%ﬁ%? ghs}%éﬁ%gég%'ﬂ%dr 0- 1Hpyr ano]

3, 4- c] pyr b-R-Reryh-2;2idboethylrN-(yrigB-3-2ioetiyd)-2,3vrol , see Preparation 5) in

et hanol ( i £ = .y ) and

2-chl or Oa%gr?g@ré%yrﬁ&@%g#'.’Eﬂﬁlﬁ\%ﬂ%ﬁy&gyﬁgg&a éﬁn% the reaction m xture

i s then r&f2-tGuet)-F DdimMéihyMrépsidinv2gimatisyllet,2@ot-at ed under vacuum and wat er

i s added l.due: ot reci pit id.is filtered and dried. It
wei ghs 3'%grag%gol?&?@@ﬁgﬁvﬁhﬁ@%ggﬁ%?gﬁ eﬁﬁ%\?\nﬁ@h_%ﬂggdesi red product. Yield= 8
1% 1H NMR(Z-Z642ey)-DRBOEBY -t 2 SptrictraBgdrogyringdelf’, 3. 406 th{anmo[ 243-Es@uilifs, 2
H 3.73 ( 2 .81 (s, 2 H 7.07 (s, 2 H) PREPARATION 7

2, 2- D@ret %F%%ﬁ%ﬁyﬁp&ﬁ?ﬁ@% ,@4_ di hydr o- 2Hpyrano[ 4",3":4

i, i ] pyr igEImB/BﬁL—(zﬂ[MlZ&}ryImZe%dimﬂm-d]M#iteﬁa]iqug@rh)dgﬁié':4,5]thi?n40[é,3;1 thi -
- Am no- - dj | o= in-4-vl 38, 9- ro- pyrano[ 4, 3-d] t hi eno[ 2,
3- b] pyriHﬁsﬁg@'%@@?%;@m{%ﬁﬁ??%fz"@ %%rahp%)gylggéee Preparation 6) is supended
in :a; hyl  &i(34Fafytr Bidinm¢tHol-Ni(3-rmamehqlinteyletbyly-d| X &At ¢ aci d h_ydLat egl_g. 16g,h 0. 83
mmol) is R XEUE Sl . orefl ux overnight. en the
reaction %ﬂ'}%ﬁ ﬂdrrggﬁlsﬁg?koé\gdﬁ&hé&ro L%%hﬁ%(%ﬁm%ﬁﬁegpag&h%ure and left in an ice
bat h fiér 5(®-Fool)3 2-dithethplid-¢pypidira?-glthetioyirt@,34 filtered and washed with

ethyl eth r.gryi,ng. ' n : loits 1H RVWN is consistent with
t he desi rgeé/aegéﬁ%gm@qgfﬁ’gld'dé:mﬁ)%{??ﬂ%ﬁﬁﬂ%m@'gg Eki—\?é DVBO- D6) d ppm 1. 32 (s,
6 H) 3. 205{(®Fudyl),23limdthyisN-(@yridin-3-yntetiiy)-1.2,34- 4. 70 (s, 2 H) 8.33 (s, 1 H).
PREPARATI - Chl or.o-.2,..2- i, et = s i N-4-yl -1 ,4-di hydro-2Hpyr ano[
4" 3" 4' %ﬁﬁ%@?gg{gﬁé’g{‘%?24ﬁ§}'§h°%%8?%p@{r§%;§r%}?ﬁﬁﬁl ne The final product of
pr epar at i 6+3-Fufyd-B2glimthgiBNppidin-4-ginwispeh@8¥4- n phosphor ous oxychl ori de
(30 m,), a ted.tq refl for ) mn.  excess of phosphorous
oxychl2§ri EeiraFi&g@ggé@g@eé "t’iﬁ%&o\?ggﬁﬁ%ﬁ@wyﬁﬁeﬁ@éi due redissol ved between
chl or of or B(2dfdird)-N g2 td-irsidbmtlideyi)etty!]2\2-NatdthylTh&3dqueous phase i s extracted
twice with.chl orofor. ngd. . or i has , shed with water and
brine, dr eé@ﬂ;@gpyrmgﬂ@g?u%guﬂog%g:cﬁ?%ufhgﬁ@g%rﬁ@@?he sol vent evapor at ed.
2.98g of a-(BfBwetRmylsa)2-dmethybbL:8, sedrahydiropyrintideRIVEY: 4, Sjthiemd2, Stisdquindin- t he
desired Cg%g%ll’ln%}prgbﬁip?/?roillchg—%one
25 Ethyl 4-(2-{[5-(3-furyl)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5"4,5]thieno(2,3-

clisoquinolin-8-ylJamino}ethyl)piperazine-1-carboxylate

2,2,3-Trimethyl-5-morpholin-4-y|-N-(2-morpholin-4-ylethyl)-1,2,3,4-

tetrahydropyrimido[4',5":4,5]thieno[2,3-c]-2,7-naphthyridin-8-amine

2,2,3-Trimethyl-5-morpholin-4-yl-N-(pyridin-3-ylmethyl)-1,2,3,4-

30 tetrahydropyrimido[4',5":.4,5]thieno[2,3-c]-2,7-naphthyridin-8-amine

N-(2-Methoxybenzyl)-2,2, 3-trimethyl-5-morpholin-4-yl-1,2,3,4-

tetrahydropyrimido[4',5":4,5]thieno[2,3-c]-2,7-naphthyridin-8-amine

N* N* 2,2-Tetramethy!-N"-(2-morpholin-4-ylethyl)-2,3-dihydro-1H-

cyclopenta4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine



1H NVR (200 MHz, CHLOROFORMD) d ppm1.44 (s, 6 H 3.35 (m 4 H 3.57 (s, 2
H 3.88 (m 4 H 4.78 (s, 2 H 9.02 (s, 1 H PREPARATI ON 9

6- Mer captwoofgidsmt hoxyet hyl ) met hyl am no] - 3, 3- di net hyl p8rArdecsdros 1Hpyr an
of 3,4-c]py i dine-5-carbonitrile. Thezproduct resulting frompreparation 4
(2.199, 8.68 mml) is suspended in a m xture of ethanol (15 m) and

di net hyl formam de (5m ), and (2- nethoxyethyl)(nmethyl)amne (4.41 g, 49.5
mroi ) i s NidNéd, Zmrmmlihﬁﬂpyndm—emﬂet&ylb}éa-mUydib 1H300C under nitrogen for

4h dleft t ed
Cnder vacutinbanar Aakal AR A Emid PR PRIRIERE b, Pach o
](c:hrolmat ogi(rias{rncy-(Dledaﬂﬁylargmw anlmethlyi Z,meydfﬁzglfz/ MeOH 9:1. 2.02g of the

I na rodu L ne 0

OH arOROE B3 R igerste Xyl ol 2 g P S iriiRob WENE%"" N8 1y
2.95 (%, NBHp- FLByIBfétl(yh)}N“Zl\H)Z S’Ltﬁﬂramdthyllzg ~Rydrz-1H2 H) 4.67 (m 2

Eot 1| et oloBen g ST R e YT A cidinfhe

cgt hi eno [?2249!ﬁkmyr—4mmmdﬁﬂmylﬁeépandlda-ylfﬁetml)éa.&-pamdnomﬂ-of

6- t 2= 1] t hyl - 3, 4-
di géfgpﬁ% ‘gﬁéétﬁiﬁ”gﬂ@y”@?@y?yﬁ]ﬁ gﬁ%ﬁh‘ﬁl Te ”%'ngooé 6. 51 mmol, see
Pr Spgr aHND"rN“J,BM “Tietraetetandl’-(2 mﬁiﬂpmdlm 4- }deﬂhals);-lzwmbmrgdrh-atg (ﬁ 16g, 1_5 6 mmol)
AL T L M
evapor at emf* Nhﬂ&ﬂfeﬂamsﬂml-&ﬁcdpyMreB -ylnsethylp2 3-dilydrdneHr esi due. After successive

t t t ic ph is d d
Shlfare PRoPablif BIgane Sl S L IR g o o) Chr ot (0. s4g)
i s i sol atEyly(2-[4sdimethymito)gr, a—mlhwyethﬁlmwdmgdm‘tm CH2Cl 2: MeCH 98: 2. Yield=
(2 5 ) opber S nyoal T A el S 3 of 1) %0 Sise (1,0
J= 62045 Hﬁyl]a&lrlrd)}etthyfi[élyp(eSaZtr&al'H)oxﬂiata6 (m 1 H)h I6 34 (3, h2dH). PREPARATI ON 11
5- Met - 2. 2= di t -1, 4-di -2H

[3 L 41 J@ﬁ%?%l’%ﬁﬂ %0))16‘ nﬁ#ﬁéfﬁﬁ?‘%i*&a@fmyri i di nyszgm-g%;ano[
58[ g 2t Met dyeropehtard’ )S(Insm‘klbw 2'abltridnol3, 2-d]pyrimidin-7-yllamino}propyl)pyrrolidin-2-one

r|

d] t hi eno[ @éﬁp’ﬂ'?’%ﬁoﬂ' 8/ e%‘é{m&% ﬁLér’(a\ﬁqeg}yéz JYgWiitht. see Preparation
16) is smmdta{m 58 b [302t418HEes, 2-dipy rididin-ard digmired uensul foni ¢ aci d

hydr at e( 0. 0.0 ol dded, This,.m xt i s heated und fl

over ngh N EHEWVIRNTER N A7 Brer e e MBI o ach room tenper at r e
ang Ief}] ¢ lo@@nta%ﬁb@riﬁlo{]wz 4, 5Rhidrn]s,2-d]dyienigineic-piatrieed f or rreg is filtered
TS cons Sm 4 S mebrwee N s Ee e RsRE D Tao ot s he. dest r g

is consis

final pr 0§V¢¢dpeafa@4 I596yritlops 2'by 5 jeadnu)B 2aiysyeimdiagy Aglayide om t he

AN R RS s S R T

6 H) 2560cyctopertad,53p R0 2 Bbthiencd® 2-d]pyrimidin-7-amine
1,1-Dimethyl-4-morpholin-4-yI-N7-(pyridin-3-ylmethyl)-2,3-dihydro-1H-
cyclopenta[4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
1-(3-{[4-(Morpholin-4-yl)-1,1-dimethyl-2,3-dihydro-1H-
cyclopenta[4',5'lpyrido[3',2"4,5]thieno[3,2-d]pyrimidin-7-ylJamino}propyl)pyrrolidin-2-one

30 2,2-Dimethyl-7-(2-morpholin-4-ylethyl)-4-pyrrolidin-1-yl-2,3-dihydro-1H-

cyclopenta[4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
2,2-Dimethyl-7-(pyridin-3-ylmethyl)-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopental4',5'Jpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine



(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) . PREPARATI ON 12

8- Chl or o-wWe(28eemss2axyet hyl ) -W 2, 2-t ri net hyl - 1, 4- di hydr oreWipe@soi2774

4" 3": 4" 5" ]pyrido[3',2 :4,5]thieno[322-dj pyri m di ne-5-am ne. The final
product of preparation 17 (0.27g, 0.72 mmol) is suspended in phosphorous
oxychloride (7 m) and heated to reflux for 90 mn. The excess of
phosphor02}{;(2;ﬁb(lyia)‘rﬁtbyhﬁleta/rlo&dlexﬂaﬁdr%:ﬂ@ddl@nﬂ'éf vacuum and the residue

redi ssol ved Behupe G BrEH0l AN AoCARRIIROLIIG HbraforRN. NaCH - The

aqueous p racted twce w oro organi ¢ phases are
washed wi tliéthywaneinoktitkriot i ne, dried over rragne5| um sul fate, filtered and the

col Vent S4A80La i A35Gh. Ryt OSSO P F IS, 1 N 1
CHLO?CFO?AMSDNU!doIpp&ﬂy[h-(ZInC(rghohe 4yletdylsminglettsdp! 3. 35 (s, 3H) 3.45 (s 2H)
3. 60- 3. 79Nﬁ\gé g%ra‘ﬂqcﬁ&n%oy %h&'?n 13&1% 4 8in 31'311H PREPARATI ON 13

6 Mer capt o~ I"pi pe azi n-1-yl)-3, 4-di hydro- 1H pyrano[ 3,
- c]pyri a;yclweﬁtaw;‘éﬂpyﬂdofﬁ' 21451tk [dpRadppimidiosiudémineg from preparation 4

1.5Qy, . d
Es. e R D R T s e e ol
ni trogen Uﬂ@ydomnta[4*l'ﬁhaysd)d>[9'e%t4 SltbieoviSpbdpysdidimdemineacuum and t he
ou! Sp N ENE o N B RS O ShEgRRb-TI DS step, A NI
(M 4H), Qcrpep4 zﬁpyrmomzcwtmmomzmszrm.dm A4J-dRRERARATI ON 14 |
1- A 88 di hydr o- 6H 4, 3-
o7 3t hi onch 224 PRy 2 it SPGBl BRRAANI S aldiyo ey (YCE POt Py anel
6- mer capt cycRp@nthl4itlpyrido’ R4, ﬁﬁllﬂ}d[iﬁ)ﬂﬂﬂpﬂmﬂlc{m-ﬂ THdlangnet -
di hydr o- 1%_??{{6)%&9&?( {éﬁﬁﬂg% rf(:%%e%?\)eﬁ@ 9%”&15 drd 8 1. 899, 5.94 mmol, see

Preparati o ‘ta5| m car bonate (1.72g, 12.5 nmol )
and 246hl wohmeeta@ﬂlﬁdayddbiazm 5ghieso]frded]pyramidinatiyininapcopy ey rradidiot2-one
e LSS S AR P 9980 Ot gt blien Teft at room

t enper at ure“over ni sol (RS evap er vacuum and water is
added to tyobopeet[4 S pyridiod R4 Siies]pi2tdpwinidind, ¢diangng i | t ered and washed

with wate dri is consistent with the
f| nal pr o%é%‘%ﬁ&%eg‘%ﬁg%"*%%ﬁf% oS ﬁh}% 'OROFORMID) d ppm 1.38 (s, 6
2 36 ( sycléperjalZ,HByrido]3' 2" H)S]ttﬁedﬂ?:@sd]pﬁlr&mmél? YII(2{rsorpRolidy4-5. 90 (s, 2 H)
P 15 2, 2-Di net hyl - (4 nmet hyl pi perazin-1 -yl)-1
4 d| %ydr@ ?&!B 5&‘9&%% 4 1,5 ]pyrido[3",
. 4, 5] thi Nh&[clﬁ/l-m-“ Q(q-pynaﬂnmdﬂ%z‘za&(cﬂbi)elmmeléﬂmedpﬂldln -3-ylmethyl)-2,3-dihydro-
J8 di met h rano[ 4, 3-
cy] t hi eno>[{'§ e I{D S% d%ﬁhp&r@%%é@éﬁﬁg? ?Eﬁﬁahm{rg‘lgﬁmﬂ\\é see Preparation
20) i s supeAdiedthyi-denbgpholir-4ybNgR medrphdlined- yrlb)hyamB gihydrdowiHirsul f oni ¢ aci d
hydrate(0.0 ded lS heat ed under reflux for
2h. Then ?Wg‘%?eé'gaéggsolﬁyrﬂécﬁ &r@gﬁ@eﬁ?l?évﬂawf%' Foom tenperature and | eft
in an 250e2k§@;21Dlmethylv\0ni®qmodan-4W aadlbxzdrpnﬂ-at ed forned is filtered and
washed w Eyclc%ewgl[ﬁeé']%)e/rrldo[ﬁ 5]th|eXo[§% él E)yr\l’\r'reu'clﬁkbf—yliapn%&pﬁ&%-ﬁ-t s 1H MR
ylethyl)amino)ethanol
N-(2,3-Dimethoxybenzyl)-2,2-dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopental4',5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
30 1-{3-(2,2-Dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta[4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl)amino]propyl}pyrrolidin-2-one
2-[(2,2-Dimethyl-5-morpholin-4-yl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2, 3-
clisoquinolin-8-yl)(2-morpholin-4-ylethyl)aminolethanol
2-[(2,2-Dimethyl-5-morpholin-4yl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2,3-
35 clisoquinolin-8-yl)(pyridin-3-yImethyl)amino]ethanol




is consistent with the desired conmpound. Yield=93% 1H NVR (200 MHz,
CHLOROFORMD) d ppm1.41 (s, 6 H 2.43 (s, 3 H 2.67 (m 4 H 3.34 (m 4 H)
3.50 (s, woHpossgB4(s, 2 H 8.08 (s, 1 H PREPARATI ON 1@CT/EP2005/012774

d- Chl oro-a. a-di net hyl - ~-net hyl pi perazd n-i-yO i "-di hydro- aHpyr ano|

4",3": 41,5 ] pyrido[3l,21:4,5]thieno[3,2-c/lpyrimdine. The final product of
preparatlon 21 (1.02 2.65 mml ) is suspended in phosphorous oxychl ori de
(20 m) aNd2RekineethykdNr@fmaseheli-4-gtethi)r 2. Pfetetiryap\simigeld spudilibipsol2,3-
oxychl ori % ohénn@ﬂﬁé@é%éﬂné”der vacuum and the residue redissolved between
chloroformand a cool ed sol ution of 2N NaOH The aqueous phase is _extracted
twi ce wi t N .2R-omegtayi aﬁﬁd”fﬂ'hé*’ -“Wngtwld Hh4deisahydeonyastidalid ai-¢ Blthigpel?. 3and
brine, drbi’s@ Qn.ggﬁnen@g |HH‘ sulfate, filtered and the sol vent evapor ated.

0. 86g of a rownls o) I's obtained, which 1IHRWN is consistent with the
desiref c&%ﬂaﬁd)'mﬁt@{@:(”’%'%‘armﬂohm 3 HtRiravgroP I ICRIAEBRVPItNEnel28m 1. 44 (s,
6 H 2.39 4 H 3.57 (s, 2 H 4.77 (s, 2 H)
9.00 (s, (i]@qwﬁoR@PsA@%Hg%B{?ﬁw%r&édg%%% 3-di met hyl - 8- (pi peridin-1
-yl)-3,4-di hydro-1 H pyrano[ 3, 4-c] pyridi ne-5- carbonitrile. The product
resulting fro Qg, 11.9 mmol ) is suspended in ethanol
(13.5 m) andn%?%lg??glaﬁdg%%é%%e 67.8 mmol) is added. The reaction m xture
is heated at 1000C under nitrogen for 4h. The solvent is evaporated under
vacuumpang ot I i t erformthe next

eynt het; cgs%t@ﬁ]eﬂ?;g rﬁwgowﬁqu %r%d&%?m 130 (s, 68 1.70 (m
7H) 2.70 teyahmpsgmdo{enﬁi 44549hla¢\0%3@hsoqzmphrpﬁanﬂpw| ON 18

1- Ami no- 8, 8-di net hyl - 5- (pi peri di n-1-yl )-8, 9-di hydr o- 6H pyrano[ 4, 3- cOt hi eno|
2,3- /j] pgrl di ne- 2- car boxani de. To a suspensi on of

6- mer capt &-2Rigetvirbl@ymomhplit-feiatialng-pyyelifing!-y-H2Bydr o- 1Hpyr anol
3,4-c r i rl’l ee Preparation 23) in
R T S o s T >

pot asi um .6 Mol ) and
2- chl dﬁoacet am de 1 .22q, 13 1 mmol) are added and the reaction m xture

is then rgfl[ﬁ 3)11 ﬁﬂ?”a‘ht“r@%%@yﬂ*%ym“ \t,}hle@34eft at roomtenperature

over ni ght acuum and water is added to the
resi due. i &irgbydrapysineidelgi, 5&5@@"3“%2 @i@]l$0§lum0|lm-§r%mnand washed with water.

Once dried, it weighs 2.76g. The M5 is consistent with the final product.
Yield= 64% LRVS: nmlz 361 (M+l)+ PREPARATION 19 2, 2-Di net hyl -5-(piperidin-1
-yl)-1 42@.—!@9‘@}@4 N—(prﬂdm@[ y|methy|) -5-pyrrolidin-1-yi-1,2,3, 4-

o 28 BRI 5 SHAP R 2O one

o[ 2, 3- Db] pyridine-2-car boxam de (0.7Qg, 1.94mmol, see Preparation 24) is
supended d p- toluensulfonlc aci d
hydr at e(Ob@%gﬁ&wafgﬂM}ﬂY?&%tt&d%e tsrﬂf%rlegpm xture is heated under reflux for

3h. Then the reaction mxture is allowed to reach room
According to a further feature of the present invention, the compounds of formula

25 (I) 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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tenperature and left in an ice bath for two hours. The precipitated fornmed
is filtered and washed with ethyl ether. After drying it weighs 0.48g and
its 1H NMWRoi280smB8RisSt ent with the desired conpound. Yielpdsf®%0okichddR (300
MHz, CHLOROFORMD) d ppm 1.40 (s, 6H)24.70 (m 6H 3.25 (m 4H) 3.50 (s,
2H) 4.80 (s, 2H) 8.25 (s, 1H) 12.5 (s, 1H PREPARATI ON 20
8- Chl oro- 2, 2-di net hyl - 5- (pi peridin-1-yl)-1, 4-di hydro-2Hpyrano[ 4",3":4',5
1] pyrido[ 3", 2': 4, 5] thieno[ 3, 2-o(| py Peheihed. The final product of
preparation 19 (0.48g, 1.28 mmol) is suspended i n phosphorous oxychl oride
(10 M) and hgated to rl flux for 90 mn. e Rxcess of phosphor ous
oxychl ori de | e)/aporat d under vacuumi@ he\ resi due redt ssol ved bet ween
@olred sol ut4 ops,of

chl or of orm and NIEQYS m'hase is extracted
dr'red Bver nmagnesium sul fate,

twice with fashed wit IR NaOH 2N, water
and brine, d and t he sol vent
evaporated. O. 499 of a violet solid is obg 16d M&,’n ch 1HXRWN i s consi stent
with the desirld conmpound. Yield= 98% 1H NWR (200 MHz, CHLOROFORMID) d ppm
1.40 (s, 6 H 1.70 (m 6H 3.35 (m 4 H 3.57u(s, 2 H 4.77 (s, 2 H 9.00
(s, 1 H PREPARATION 2 1-Mercapto-S -dinethyl -
Apyrrolidin-i-yO SM-di RO- | H pyr anop™-cl pyri dine- d- carbonitrile. The
product resulting fr aration 4 ( 1 97g, 7.81 nmmol) is suspended in
ethanol (14 nl) and py(fol}| di neN 3. 71ni oMol ) is added. The reaction
m xture is heated at 1 &r ni ﬂ'ro@e/\m 3h. The sol vent is evaporated
under vacuum and the.res It||ng residue is ified by colum chromat ogr aphy
eluting with a mxtupr\e . MeOH 98: 2. . 279 of the final conpound is
obt ai ned as an orange oI id. Yield=56% 1H NVR (300 Mz CHLOROFORM D) d ppm
1.30 (s, 6H 1.70 (m 1IH) 2.10 (m 4H 2.70 (s, 2H) 3.70 (m 4H) 4.80 (s,
2H) PREPARATI ON 22 i
1- Ami no- 8, 8-di nmet hyl -5- (pyrrolidin-1-yl)-8,9-di hydro-6H pyrano[ 4, 3-d| t hi eno
[2,3- >]pyridine-2-car boxam de. To a suspension of
6- mer capt o- 3, 3-di nRt h -8 (pyrrolidin-1 -yl)-3,4-di hydro-1 Hpyrano[
3, 4-c] pyridi ne-5- A nhtrile (1.27g, 4.39 mmol, see Preparation 27) in
et hanol (65 m), ﬁ ijufh carbonate (1.27g, 9. 21 mol ) and
2- chl oroacet am de ( 4. Merol ) are added, and the reaction mxture is
t hen refl uxed under |tr gen|| f or_ 6h fandHE®ED; | eft at T room tenperature
overni ght. The s Qt ed under vacuum and water is added to the
residue. A solid prieci pltate ichis filtered and washed with water. Once
dried, it weighs 1R259 The NVR4 s consistent with the final product.
YJel d= 82% 1H NWR (300iwvMHz, CHLOROFORMD) 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)
PREPARATI ON 23 2, Z-Pi mezt hyl -5-(pyrrolidin-1 -yl)- 11 ,4-2di hydr o- 2Whyr ano|

R

1) POCI,
—_—
2) HNR#RS
XV

A ketone of formula VI, wherein G', m, 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 Il, 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.,



4" 3":4' 5 Jpyrido[3 ,2" :4,5]thieno[3, 2-dl pyri mdin-8(9H)-one.

1- Ami no- 8, 8-di net hyl -5-(pyrrolidin-1-yl)-8,9-di hydro-6H pyrano[ 4, 3-c/]thien
o[ 2, 3- / }Wpywoeatiser+42- car boxam de (1.25g, 3.61 mmol, seepPrawasdizms 28) is
supended in ethyl orthoformate (25 ml 26 and p-tol uensul fonic acid
hydrate(0.07g, 0.36 mol) is added. This m xture is heated under reflux for
15h. Then the reaction mxture is allowed to reach roomtenperature and
left in ms'ecegb@ethovlogn\éOA f‘rat Bhe SBE.eninpiFraice M g6, meh499-504| bed ed and
washed with ethyl ether. After %It wei ghs 0. 239 and its 1IHNMR is
consi st erf- MM’?OHOWF\%:TO%§PF9@69%0%§5U% 8Anot her batch of final product

(0.85¢g) is obtained by flash chromatography (eluting with CHZCI 2: MeOH 98: 2)
of the residue_obtained after ev&oratl on I%the sol ent V\% hﬁ .

yi el d=83%H NNREF500 of £omepyndrbrErer ening BYRR. Aoy SEN RgndiR) 3. 45

(s, 2H %r@%s@&elﬂ%for'e R5inks, ylead@ th8. p%ﬁdlhé dedvativd 21, %s(cﬁascriﬂ@d HyRCBRRAT &N 24
8 Chl oro- 2, 2- i din- 4-di hydr o- 2Wpyrano[ 4",3":4

, 5 ]pyrv’ﬂ@f Hra@Ch@%]T#%%f(é §78]6§§r| m di ne The final product of

preparatlon 29 (1.08g, 3.02 nmol) is suspended in phosphorous oxychl ori de

(20 mM) and heat ed to reflux for 90 m n. The s of phos r ous
oxychl ori de i sS\¥RpepHpAivaloseRfiensgtion Al sPERaURh VY'&S? BWQrO@éﬁﬁag‘é PBe bet ween

chl or of OrpFle@é}Q:eaof(é%?Js%@uélQ bé‘bb@@luﬁf ca%bbrﬂ\éa@bﬁorabﬂqeamléo@yﬁndn{w&ﬁnpcmnaxvr act ed

twice with chl orof orm and ani ¢ phases are_washed V\‘ater and

bri nel0 dracardReic wrEGines PU%%di”fegtCé’e”T i19%r €4 18Rd of Hé:’%%?%ﬁf evapor at ed.

1.1 79 ofB,go,@oMbgoh@npbtgygngmgﬁhl ch 1HRW is consistent wth the desired
conpound. Quantitative yield. 1H NVR (200 MHz, CHLOROFORM D) d ppm 1.40 (s,

6 H 2.00 (m 4H 3.45 (s, 2 H 3.70 (m 4H) 4.95 (s, 2 H 8.95 (s, 1 H)

PREPARATI ON 25 The fyrldotmeno%ynmldme derlvatlve V is sinthesized by cyclisation of
8- Chl or o- 2- et hy] -

| - 1, 4-di hyd
2 3 e pe sV 5 orhalByTHe SREyI e HG QIR WRTEIRGR® o G Bikyl group,

2- Et h% 2asﬂ§é§é¥ be@af@rﬂéhﬁidbﬂet“alﬂlo&g Mt ialr @99’5"[6}’*]@1110[or Fbrmf’t ac‘f’d br a
, 9" 3pyrido[3r,21:4, 5]thienol3, 2-d] pyrim din- 8(9/-0-0

comer ci aleegtivadarivatiyesthgteop é'&erfﬁﬁ%t'vﬁtd&”VatWEfOf fﬁ%R@?@G%Wef?@b'g G@E‘pé‘ﬁ@ed in

phosphor opsideXyeietdr & ahfridb) TR abitsh éawellée@nécscmteﬁ busREnt pref@abiyianut es.
The excess of POCI 3 is evaporated under vacuum and the residue is

r edi ssol velaharakiesevenbrsuen ag N dimeingfs mamide diagnie Arsty e is extract ed
twice W tRuGRYREREN M t@]@eﬁrﬂéor 8n erg%m Ba%e‘“@‘%fé@ﬂoly"aﬁ BmiYRd dseaBGeHR4d ne,

dried_over magnesium sulfate, filtered evaprorate 0.52g of a greenish

oi | i @0obtrigihyEmingand a%&i@??@“@%@?"f‘dﬁn@t‘%@°°@o TheiFasgoR an ﬁ'é?.be 3T

?Sja”t IH; aabd;tgn mne]eé&lebné@owgologrQQn W&Qﬂs?%@zm@@f fé‘rnﬂ@@blél o@@ea(chve 3H) 1 35
005" (5, AP VaBREPARITTIOG b UeeshG Beam i s patesl &l Ay mpetate from 40 to”

3Wt hi OPYFt@B&[ur?gﬁoﬁﬂ pyran-5-carbonitrile Tetrahydropyran-4-one (5.00g,
dO. Omol ) 1s dissolved in nethanol (6 m) and carbon disulfide (6.00 m,
10.0 mmol ), malonodinitrile (3.30g, 50.0 mmol, in portions) and,

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



finally, triethylamne (2.50 ml, 136.0 mmol, dropw se) are carefully added
in this order( CAUTION! During the addition of the base, a vigorous

exot her mwonreentssa t akes place, with concom tant preci pctrateasoof77a white
solid). This mxture is stirred for 24h. The precipitated solid is
filtered, washed with cold nmethanol and recristalized from 2-propanol .
6.27g of final product as a red solid are obtained. Yield= 56% 1H NVR (300
VHz, CHLORIBRVbRE for thpmb&nidn of corzpdunds B0is(showl i) S¢hé@be s, 2H) 7. 80 (bs,
2H) PREPARATI ON 27

6- Nl er capt o- 8- (nor phol i n-1-yl) -3, 4-di hydr o- 1H pyr ano|[ 3, 4-c] pyri di ne- 5-car bo
nitrile 6-Am no-8-thi oxo-4, 8-di hydr oSthtme 2

3H-t hi opyranol[ 3, 4-c] pyran-5-carbonitrile (1.00y, 4.46 mmol, see Preparation
55) is dissolved i ethanol (4.5 m) and nor phkol inge (2.25 m, 25.82 nmol)
is added. After re U)XI ng under gni trogen for 4 )de m xture is allowed to

reach roomtenper at @.76g of| the final c are obWOby
st ed by Mdci dilfj cation

filtration. Furth %Og of M¢dhi sSoNr oduct are |
with acetic acid of f'He concentrat ed organic ph se dlluted with fater. Both

solids are put togefher and recristalized frmsnebhanol. 1.02g of the
desired product are obtained. Yield= 82% 1H NVRwWi300 MHz, CHLOROFORM D) d
ppm290(m2H)325(m4H)365(m1H)380(m4|—|)400(m2|—|)445
(s, 2H) PREPARATI ON 28 i +Am gfo- d”nmorpholin-i-y,
-di hydro- eH pyrano”. S-c¢ % 3(
d*nor phol i n-i -yO S*-di hydy g'8-cgybonitrile (0.30y,
1.08 mml, see Preparatio NENQ /(15 m )., é’;@g)
pot assi um car bonate (0. 349, 2. mol ) and 2-chl oet ani de ig, 1.19
mmol ) are added. This m%urd# i OH ef l uxed for 3 e~siol vent i xvievapor at ed
and the residue redissolved in ethyl acetate and water saturated with
pot assi um carbonate. After exyjaction with ethyl agetate, the organic phase
is dried over magnesium sulfate, filtered and evaporated. 0.1 6g of the
desired final conpound are obt ai ned, pure enough to performthe next
synthetic step. Yield= 44%Q1 NI\/R(300M—|Z CHLOROFORM D) dgpm3 20 (m
4H) 3.35 (t, 2H) 3.85 (m/g .10 (t, 2H) 4.70 (s, 2H) gs, 2H) 6. 40
(s, 2H) PREPARATI QN _295- ( h ENn-1-yl ) -1 54-di hydro- 23 angig", 3": 4

, 51 3pyrido[3 1,21 :4 5]thi , 2- oqpyé; 8(9W - one 1 NQ- N,
’\m)r phol i n- |-yO d -di hydro ~d rano” cdt hj enop. S
| pyridi ne-Zcar boxani de (0 16g',\l 0."47 mol , see Preparati o ssuspended
is ethyl orthoformate (5 m) ){md acid p- toI uensul foni ¢ nonohydrate (0.01 g,
0.05 mmol ) is added. This m Xture is refluxed overnight. Oncexat room
tenperature, a solid precipitates. After |eaving the m'xture in an ice
bat h, 0.07g of the final product is isolated by flltratl d subsequent
drying. Yield= 42% 1H NWR RMHz, CHLOROFORM D) d pprp
(t, 2H) 3.85 (m HePENR. 10 ((6] n4.75 (s, 2H) 8.10 (s,
PREPARATI ON 30 8- Chl oro-5-( wal )-1 ,2CLdi hydr

am de - Mer capt o-

Xl X

HNR*RS —_—

XV




4" 3":4 1 551 ] pyrido[3 1,2 :4,5]thieno[3, 2-c(|pyrimdine
5-(Morpholin-1-yl)-1

, 4- di hydrwe2bbgugsano[ 4", 3":4' , 5" ] pyrido[3',2':4,5]thi ene3EP2005/012774

d] pyri m di n-8(9H) ~one (0.07g, 1.98 mu4, see Preparation 58) is suspended
i n phosphorous oxychloride (3 m) and this mxture is refluxed for 90

m nutes. The solvent is evaporated under vacuum To the residue ice is
added and then NaCH 2N dropvvi se until the pH becomes basic. This aqueous

phase is extr ted p <h | vvashed
Wi th brine, driasyk We’ﬁﬁ sﬂﬂnﬁ"%l?rﬁﬁg ey ad;e&'geadggg 85 \ig" 02
a br owni sdimethyi darbSnaﬁbﬁraihpGpﬁleseNoe)séa éﬁ-lblhg%aﬁ suchasgodmm lwctrnkieume proposed

f4|H;1aI3 Z%rtgﬁgﬁ{rﬁf@fuéégg (y}%rdo tﬁﬁb%l_llf \% acE ng t%cﬁg:h%weggr@%pp&m 3.30 (m
PREPARATIION Faqliette at J.Org.Chem., 1991, 56, 6199. Ketones VI are commercially av_allgble or

. o C2PLeo AL v Ak A Bl o NUBNGARE il isbreaf o bo
3H-t hi opyJ.ablehBe 44 VhmghanBak Sad. Obini. Erainte, 194500 2499-508, bl M. ¥@sower,

Pr epar ati in ethanol ( 1 1.25 m) and pyrrolidine (5.30
mM, 63.5 gf‘%ena%ég%ﬁ\gﬁa refl uxi ng under nitrogen for 16h, the

m xture is al I ovved to reach roomtenperature The sol vent is evaporated

d t h d h t hy
ot Aot RERSBR gL ERingand Vit Rt blasdpmimie I P Bari LRGR SRR o
Yi el d= 38%nditisibwithitize geBerfddtdl)potdBRARATOXIE Bi2ids Ama pmdlrfépdemainra:l\llﬂ; asyO S.

Oy O L B2 B S0 28 0 B 40 10656 R BBT1% sam reference

Ig(—)pyr ano[ @pp«ﬂie@]“qmﬁe domﬁfﬁoma‘r\hu 1) mtrrei 1,8-d{chbrofy0iginedledtativetX byseactiBneythr at i on
is su in ethano 0 n 0 i.um t 1.40g, 10.10
ol ) andPESBHPGHS S G B erh SRR LTS 8 AR Thi s i xtur e | s

refluxed for 3h. The solvent is evaporated and the residue is treated with
water. An insoluble so olidis

s fil d d dried. 0.8 f
obt ai ned, whosg 'TISRNE eﬁ%?ﬁ‘ﬁ]"'&{ }élﬁ%sqﬁl%@zpﬂgzpﬁﬁwglc%&ga%cpy re?lcg?'}:lW?%%% 1H
NVR (300 BHénicGdld @GR dlikyl thopatelofIomiuta X¥H)in ﬂ'teaﬂeidncebH)Jotas§0m( m 4H)

S 1 Pyt 1 o abanae gest et Rhe VIR R B RaNE B Dy vl i o dloweinty Whire s

dj pyrim dbcﬂoﬁn(:@d)dséﬂﬁB(OH , or their co(;rers],pc()jndmg boronates are commfermarllly avall[able or |
1Amn rro in-1 I ro@H— 4,3 i enol 2, 3- 6] py
pdi ne# i‘é‘%ﬁ%ﬁ d@o'ﬂ’ﬁq%ééetﬁ lIng Rs@é n%‘ﬁ{rf%ﬁel i s suspended is
et hyl ort hof or mat e (16 m) and aC| d p-t ol uensul fon| c rmnohydr ate (0.03g,
0.15 mmol ) is gdde 1 refl uxe

o isom xcgjﬁlg‘r etioi f o{ o f tt r.gomt
tenperature, a>YBie% Btr(é@‘ fPidgngation gfcomppuad X ht%@ FRRRIQACEI MG | e e
bath, 0. 6&@3@fﬁcéd§f€a E)édééﬂucﬁlé@(fbutabldnScarBOﬂmaiéeﬂodnlss the ihimbyrmmaminpmmﬁaquent

dryi ga) gla%%:g ‘ﬂ$ %“Jﬂg gSA (Kgm DNHZ WansegéG:\P?M-l t)erocyglp&% 91%7“% ﬁllg)orz' 45

(s,
25 Schneller, S. W,; Clough, F. W.; JHeterocycl Chem, 1975, 12, 513.

The pyridothienopyrimidine derivative Xll is sinthesized by cyclisation of
intermediate X1 with a orthoformate derivative HC(OR®);, wherein R® is a C..4 alkyl group,
as described at C.Peinador et al Bioorg.Med.Chem., 1998, 6, 1911, or formic acid or a
30 reactive derivative 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
triethylamine and at a temperature from 15°C to 40°C. The reaction can also be carried

35 out in the absence of a solvent, in which case an excess of formic acid or reactive



(t, 2H) 4.80 (s, 2H) 8.15 (s, 1H) 12.65 (bs, 1H) PREPARATI ON 34
8-Chloro-5-(pyrrolidin-1-yl)-1,4- dihydro-2Wyranot 4",

3": 4>, 5" |wonen[s872421: 4, 5] t hi eno[ 3 2-c(I pyri m di ne PCT/EP2005/012774
5-(Pyrrolidin-1-yl)-1, 4-di hydro- 2H pyeano[ 4",3":4 | 151 ]pyrido[3',2

| :4,5]thieno[3,2- d]pyrimdin-8(9H)-one (0.63g, 1.92 mmol, see Preparation
62) is suspended in phosphorous oxychloride (8 mM) and this mxture is
refl uxed desivaid@ ofithelfeesic ddikisssedent thesmédurp ov beated araltempesaiuenfromg0ttie
resi due |C«LeJt X added. and then NaOH 2N dropw se until the pH becones basic.
Thi s aque g Bﬂlﬁggolns extracted repeatedly with chloroform The organic
phase is washed with brine, dried over magnesiumsulfate, filtered and
evaporated. 0.87 a_br.owni Li

consistent w t-ﬁﬁg??g eSPSB%Q%ﬁ“? ?' sdtgp\tﬁa(s:[ nge'ms ‘?S' i ephgrfﬁs NVR
(300 I\AHz,o>@b|h]mml@ntdamﬁhﬁZeMIr(gnntenh&dnateesre(aqeoBH)h aln aminetof farhulat. 90

Frydrn. 5vy/$eiﬁm rarll e 1S S% FElainiys oL 1aafe R s el somperng 1 e

5- Propyl - d| hydr o- 2H pyrano[4 |1,3":4",5

P32 SR 5P S M

phosphor dteerasreytehlhyrfodmlé 1a ahg Ibamdy bé asidraddition ealtssorralfahwc@dloﬁ(saltsao m nut es.

h ' d.and
hen RBGFATAPERT eeci ety BELUE LGS B ol e e f s S
extract edexaama,treydrqphwmhhydnd)tnomfoohydro]Sde ml@dnirdtriph;amepherlq;\/aswmd amni th
b dried 0 t f
el | owi SHoBBTPACRBaes: Rba et elennrb L Eiuler dPEnPAF enE BiSHsced”
final strmalia)jneandgliencetr&3Hulfdrit, Wﬂp(tém@nwfonﬂ-ﬂﬂ?ﬁﬂé@ﬁwme alkgpadditiads (t,

?H) 1. 40 @E A’#GA% %gﬁgsgﬁg%éﬁsc Ifér e’xg%@edfs_odgl tas%% %?Ecgqué ?ﬂd 2H) 9.10

13" 4155 érpmondm[ Salts, atid: atlrgéﬂld: bikelho4lB, 2ich @k fpyexampzie rethylenediamine,

5- Butyl -di h dro

] pyr | ol Shasaaine MR B S e aBriv bihenpiastipe 4re bR 20U %8 ol
purchased at Chemical Diversity, ref.nr.CDl-4576-0163) is suspended in
phosphor ous ox chl oride m xture X

mnutes. The s h%ﬁwp?@d%\f’ig@ré{?ﬁ?ﬁJﬁlﬁgﬁor\/%?g[ﬁ?ﬁ{'teﬁ)yttﬁ%ag ‘%%ﬁfgm?ce is
added andforrhala (Neddd IDNnchydmsliideeenamtiomnetshiepehtlibe oanesr dmymmetrdem s aqueous
phase_.j.s extracted re chlo for The or S shed
N eh B GRS s iets AL PRt B wh B Pl B AsoBe b

of a yel | teipméseadinveniian. obt ai ned, whose 1HNMR i s consistent with the
proposed final structure. Yield = 100% 1H NVR (300 WHz, CHLOROFORM D) d
ppm 0.95 (t, 3H) 1.40 (s, 6H) 1.80 (m 2H) 2.80 (t, 2H) 3.60 (s, 2H) 4.10
(m 2H) 4.95 (%he 26hpuridis of Sormltde VI, XIV, XV and XVI are known compounds or can be

prepared by analogy with known methods.
25
PHARMACOLOGICAL ACTIVITY

PDE4 Assay Procedure

30 Compounds to be tested were resuspended in DMSO at a stock concentration of 1
mM. The compounds were tested at different concentrations varying from 10 pM to 10 pM
to calculate an ICs,. These dilutions were done in 96-well plates. In some cases, plates
containing diluted compounds were frozen before being assayed. In these cases, the
plates were thawed at room temperature and stirred for 15 minutes.

35



PREPARATI ON 37 8- Chl or o- 5-
41 ,5" 1 pyrido[ 3l , 21 : 4, 5]t hi
cQpyri m dvoebedsstaut vl
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at Chem cal Diversity,

sobut yl
eno[ 3 s2-

-1, 4- di hydro-2H pyrano[ 4", 3 |

-1, 4-di hydr o- 2H pyrano[ 4", 3": 4' , 5'pLwyrbesfoB2774
2':4,5]thieno[3,2-c(]pyrimclin- 8(%-/)-one (0.10g,
ref.nr.CDl-4576-0167)
oxychloride (2 mM) and this mxture is refluxed for

0.29 mmol, purchased

i s suspended i n phosphorous
90 m nutes.

The sol vent
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Yield =

SR RS
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prepar at i

dlnethyldﬁahéo

16h. The sol vent %
purified BYrYMEUA
0. 45g of the final
CHL ORM D)

4. 60 2H) P

oot sk Gt A el

reaction mintas & roem heaperdivad b8 mensieingradivagivity asing siandasur e vesse
s evaporated under vacuum and the resulting residue is

%hronatography eluting with a mxture of CH2C MeCH 9:1
conpound i s obtained. Yield=29% 1H NVR (300 MHz,

x%gé wa@pr%pared g{/nad& EB 8 n%%f {-ISO tg I‘T'b m% o?‘?O)Q aSsa
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jedt RAMGE lgye

Sah

e i AabatBd,

for

1- Ami no- 5btﬁfel?f?$du/HnWTrﬁ§3pt$7% eemmadc;@ 19- rﬁtmrseim aMd Py radrolitdas3t deihi enof 2, 3
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3, 4- c] pyr édHcaRtr&tiohast20Mhd/fil béadLartbtB mM ZiAc Buphatesee Preparation 38) in

et hanol
(0.1 8¢,

(25 m),
1.88 mml) are add

sol vent

pot asi um car bonate (0.57g,

ed,

4. 10mmol ) and 2-chl or oacet am de
and the reaction mxture is then refl uxed

under 18i t r ogenThOfesbilts a,@d;,hbmrpn lrabfe 1@t room t enper at ure over ni ght.
i s evaporated under vacuum and water is added to the residue.

The
The

aqueous phase is extracted twice with chloroform The organic phase is

washed with water and brine
dryness. 0.55g of the desir
performthe next synthetic

product. Quantitative yield
6H) 2.90 (s, 6H) 3.10 (s, 2
2H) PREPARATI ON 40 5- Di et hy
4", 3":4 | J5' ] pyrido[312':4
d-di met hyl am no- d d-di net hy
pyri di ne- 2- car boxam de (0.5p
ethyl orthoformate (15 m)

mml ) is added. This m xtur
reaction mxture is allowed

dgxgq“gyer
final

NeRW¥DE4 (A }

ound are _aob

bred and evaporated to
i ned, pure enough to

st ep. The 1HN

IMR i s28onsi st

lLII l= oL

ent with the fina

411 NN a¥a
Y

) 470 (5. 4

1 5 38 (s, |

FORMD) d ppm 1.40 (s,
PH) 6.35 (s,

am note2, 2- di
5] t hlpnnm 2

met hyB-01, 4- di
-c(lpvrimdil

hydr o- 2Hpyr ano|
h- 8(9W - one. i - Am no-

d?c'hydr o-

eH—pyéénoA S|

c/I'thi enop. Si b]

Dg, Tt
and p-tol uens

See wg{epafa
ul fonic acid

ion 39) is supended in
hydrat e( 0. 03g, 0.17

e is hzmted u

to raeaach ro
C O T O LI LA~ 4

nder

m

nef | ux f

or 4h. Then the

7.9
54 10
60 4.8
62 3.8
68 2.9
79 4.6

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

20

invention possess an ICs; value for the inhibition of PDE4 (determined as defined above)

of less than 100 nM, preferably less than 50 nM and most preferably less than 30 nM.



tenperature and left in an ice bath for two hours. The precipitated fornmed
is filtered and washed with ethyl ether. After drying it weighs 0.44g and
its 1H NMWRoi280smB8RisSt ent with the desired conpound. Yi elpd¥i®%0okichddR (300
MHz, CHLOROFORMD) d ppm 1.40 (s, 6H)38.0 (s, 6H) 3.45 (s, 2H) 4.80 (s, 2H)
8.20 (s, 1H) 11.9 (s, 1H) PREPARATION 4 1

8- Chl or o- 5-di net hyl am no- 2, 2-di net hyM , 4-di hydr o- 2Hpyr ano|

4" ' 3": 4" 5" Jpyrido[3 1,2l:4,5]thieno[ 3, 2-d]pyrimdine. The final product of
preparation 40 (0.44g, 1.34 mmol) s suspended in phosphorous oxychl ori de
(7 m) and hedPEEMPOHBHS &R FHC P'ﬁ?’iﬁ%&é@sg%? B@dﬁﬁt@é‘ﬁé%ﬁs"%‘xychl oride
I's evapoﬁrﬁﬁaﬁﬁnéiaﬂﬁéyt&@?éé%ﬁag, foP8xangisit JReF . ahus SBLy esh betuaein te&l or of orm
and a cool ed soluti'on of 2N NaOH The aqueous phase is extracted twice with
chl or of ottieatinent hallespigainflampiatese and remiplpgigahdisersem e wal 25iBe%s and bri ne,
dried fv aBan rS'PLHa\ B thE IldcREGToARE-ikiEnmabNAoEARR iR 8dlectle 459 Of
an oi I5Oi ?fsg t al ﬁeé, \}Eﬁ%&ﬁ%Ht&%/N IS co?ﬁ%}gtlent W th thoe desired corrpgund.

Yi el d=97dshikiterneFPPBdocavidhe cfiieoRitF-ORM D) d ppm 1. 40 (s, 6H) 3.05 (s, 6H)
3.50 (s, 2H) 4.80 (s, 2H) 9.0 (s, 1H) PREPARATI ON 42

8- (Benzyl net hyl am no) - 6- ner capt o- 3, 3- di net hyl - 3, 4- di hydr o- 1H- pyr ano[ 3, 4-

c] pyri di hesedissass stetasdnaivde prtyaacehreris aPetiueyve PUmopResliseasPoflieAdie 5. 38g, 2
1.32 mmlrl)lir\gt@i AR gﬂé@gr_lt_ﬂrgis%él@@é?{_ hrifi€ st oporia, ESH&Vdrﬁ%EiWH@Bﬂd@%,(lG- 5n,

127.92 mmo 2 e reaction mxture is heated for 48h at 900C under
ni t r otfen dlamerujpnegkiitise Mudtiplesclersie akyipaing spendylitis SraveseriiRiMeRai Wesi due i s
passed t hgi ftGEjeBh, g8btrdihtB&kinal AiSbrdetd duich

di chl or onhﬁe%g%g?aa%%qtéhg%%&e?ﬁkm@%&%t u?je ICI—I28I 2: I\I/EOH‘ 88: I2.r 3. 18gC oafS t he

final corrsustiyesnctivpt Giohadisegre|sgrticahackraviit digtiess AePAITRICLY SYNREPARNH ON 43
1- Am no- %kpﬁg%%s%_@tsn% a&ia{bgggjef?mghﬁg%a%c@e%?mgﬁt][yQelﬂe BbtRab@Yedits andl] t hi eno

[ 2, 3- b]pyri car boxam To a suspension o ) )

8- ( benzylpsetiasis difieycpn@iseerecuged@s3merayerrediipgrebsovasgulpgy ypetion as well as in

1H pyfan = Ik g A= i : i aration
PN e S e e e e R A A

2- chl or oaisgreasiaie a(d 296gotramic deniol ) are added, and the reaction mixture
is then refluxed overnight under nitrogen. The solvent is evaporated under
vacuum and water is added to the residue. A solid precipitates, which is
filtered Gfef caampbungs ipétheiiresenEinyentiont argaisgas bgng‘sg«/h@n@dﬁymamd\qni s the
final co %B?ﬁatidﬁf\&iﬁ'{]otﬁélér@% e é%fstélgﬁigaéﬂlﬂ‘?ﬂ nB velhgehitykugi der, the
organi ¢ phase 1's washed wi th water an rine, dried over magnesium sul fate,
filte2@d cysthsperipdr wpenhyainde T -ogd ceaapior bigkgrsntiy hisgrse e admigistraier®iR® ar e

5% 157 e bt AR AR LN i o BPORAY Bt biph 8L 2
4.40 (s, @eararee of the undesired side effects associated with both steroids and
immunosuppressants. The compounds of the invention have also shown their efficacy in
blocking, after preventive and/or curative treatment, the erosive and ulcerogenic effects
25 induced by a variety of etiological agents, such as antiinflammatory drugs (steroidal or
non-steroidal antiinflammatory agents), stress, ammonia, ethanol and concentrated acids.

They can be used alone or in combination with antacids and/or antisecretory drugs in the
preventive and/or curative treatment of gastrointestinal pathologies like drug-induced

30 ulcers, peptic ulcers, H. Pylori-related ulcers, esophagitis and gastro-esophageal reflux
disease. They can also be used in the treatment of pathological situations where damage
to the cells or tissues is produced through conditions like anoxia or the production of an
excess of free radicals. Examples of such beneficial effects are the protection of cardiac
tissue after coronary artery occlusion or the prolongation of cell and tissue viability when

35 the compounds of the invention are added to preserving solutions intended for storage of



(s, 2H) 5.40 (bs, 2H) 6.4 (bs, 2H 7.40 (m 5H PREPARATI ON 44

2, 2-Di met hyl - 5- benzyl met hyl am no-1 , 4-di hydr o- 2Hpyrano[ 4" 3": 4

5'] pyri doy®'208/05672%] t hi eno[ 3, 2- d] pyri m di n-8(9H) - one PCT/EP2005/012774

1- Am no- 5- benzyl net hyl am no- 8, 8-di met Byl - 8, 9- di hydr o- 6H pyr anof[ 4, 3-d] t hi eno
[ 2,3- Db]pyridin-2-carboxam de (2.93g, 7.39 mmol, see Preparation 43) is
supended in ethyl orthoformate (65 m) and p-toluensul fonic acid hydrate
(0.1 5g, fansplantolgdanssr édideduchTas blond vt spermi. Thyeateeadsaofdenefitedn tissugéor  4h.
Once at room tenper at yre 1.24g of the final conpound precipitates, which
is filterS@ArAREWOUNH G Miise i's evaporated under vacuum and the residue is
purified by flash chromat ography, eluting first with

di chl th [ net.h | 98:. d t W th.di [ h | 9:1 .
0 £70 more of RRETHRED: b Wi duReeniElunt SPaHEst & GETVARBRAAR el o= Bo%
(1sH NQ/EDS( iﬁlgaerbeut\'éBa@ gézagtmmsitséthg&pf, @hil pﬁamﬁho(aeti%a’Bb{)mﬁoﬂm)r(ss:,onmﬂ)singi 50 45

, . S . , .
- Benzy - S DiRgtH ahatf soffinRer nd g Bt astdinpa Rbfeathiht SERARE G
4", 3" 4", file] ymardeddy’ wiith dorbprideisexdiafi@st2ring foya patieti restubingrsunie Thatnfenbah
Pychi or § B8 SRhPa: 4 bbubeyindis Tl A HERERTER & dom + onper at ur o
it is poupesmacentidsfiectahiesalflthemofi xture is extracted with ethyl ’
acet at @ washed with water and brine, dried.over sodiumsulfate, filtered

S

and tH ol vent evaporated. By grinding the residue with Et20 1.01g of the
final conpoundThs erezbhisinvadioasalsd frovdes sarsateudicallduenpbidiibRs which@mosipsisent

with the desired final. product, Yield=s 53%. 1H NVR. (200 13) d ppm
" (Sters 5o Rl 2eekt o FyflfTadibiimidi W65 GE ol SRR [ PET)
9.0 (s, 1pharRfEcE¥MiANY abtepbable salt thereof in association with a pharmaceutically
N5- Benzyl - N5, -trinethyl - N8- ( 2- nor lin-4-ylethyl)- - di hydr o- 2Hpyr ano|
w ora 3RpRTR bigEtish SR of ARlerl thlachieiatahe ity Repleties
N- Benzigl - 8-00h%0i0®98% By dretght, eéfasdbiyl0.0 106 do DO o Réipht; afthg composition
4", 3": 4" § rido[3',,2':4.5 iengl 3,.2-d rimding-5-am ne .25 0.59
ol . seedRraBc et ing st bl e SRR EER A et riier ifi ol b be' e
( 2- mor phobfitr-t4-appkdatiph.) Rrafansbly the3@mpoditidhs Bradhidé ap aclfatim shitebletfortarale i s
refl uxed 4%?H£nd tlhenEaZI I OV\@d to cooal. tt rogmr&%gger ature. The solvent is
evapor at el Ple RAEPEFERWAYE AR PATINRIEYPS purified by flash
chromat ography eluting first with dichl oronmethane and then with
di chl gr.onet hang/ nmef hanol 99:1 and finally 98:2. 200 .of  the, final product
nave Pen i sol ShEGNATTey Rk 2EERE PXTRRs it TR Ao b Ll e e
cz:oggm(md. Za(rhﬁbugﬁj?@?%/altsldﬂ guwc«srap&m, foeshltiaRESrapdditiohs @f trgnnlertiohsare (el

. m ) t =6. L 2 2. s, 3 3.6 (s, 2 3.75 6
H 4.45 ( Pé@” PF" S¢ @ %‘?,a"gﬁré’&'%e{"% ,“S‘idg iiépei‘%”t?%r?“@rl-é’eé?t?”% mfgﬁf’("w
PREPARATI glinthistering the compositions.
N5- Benzyl - N5, 2, 2-tri nmet hyl - N8- (pyri di n-3-yl met hyl ) -1, 4-di hydr o- 2Hpyr ano|
4", 3":4 1,5 Jpyrido[3',2 :4,5]thieno[3, 2-d]pyrimdin-5,8-di am na

25 Compositions for oral administration may take the form of tablets, retard tablets,

sublingual tablets, capsules, inhalation aerosols, inhalation solutions, dry powder
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.
30
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
35 thereof.



otained (72% fromthe title conpound of Preparation 45 and (pyridi ne- 3-
yl met hyl )am ne foll ow ng the experinental procedure described in

Pr epar at iwo 246/058144NVR (300 MHz, CHLOROFORM-D) d ppm 1. #ctmpr26sih2724 90 (s,
3H) 3.60 (s, 2H) 4.45 (s, 2H) 4.85 (S332H) 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 PREPARATI ON
481-[ 3- ({5-[ Benzyl (net hyI )am noj - 2, 2-di net hyl - 1, 4- di hydr o- 2Hpyr ano|
411,3":4' 55" | pyrido[ 3", 2l :4, 5] thi eno[3J2 d] pyri m di n- 8-

yl }ami no) prOpWI']e%éfu%O%%ﬁ%cﬁlt%n% JEfdeindd v FHORL iy {.ﬂgoh&.oﬁegpound of

Prepar ation 45 an am no eryI pyrroli oW n
exper i merdsuapensiowedte soldbsty by te irnueyuspiudicns af @ solulip sRVRY ptl;@odwtlve

CeC R YR R fpd iy adBliafo ik Por S, }u&g&? Bloghi i 81 2, 00

6.45 (5, slidpersiats rhay carpris aoinSubletdctirRErARANCHER theinvention or a

N>- Benzy| %@g%&ﬁ%&@&%%ﬁ@%t%ﬁ%BPH%ls.k&lﬁloﬁlvﬁfhWAtér hyemarigh 41- 3- y1 met hy

1)-1, 4-

|, 51] pyr i sisp&idifg adgaor Aaenwip@ agedl pyri m di n-5, 8- di am ne Obtai ned (42%
fromthe title conpound of Preparation 45 and (2-norpholin-4-

yl ethy[)-pyridin-3-yl methylam ne follow ng the experinental procedure
descri bed i n Reeppositiarsriodarenteraiviedtian ayHee, prephreROPTRMIE) e daligamihichd (s,

6H) 2,55 o4 2 4 45
28] of ey B By ezt lecant iy milPoediskdellin fitbogh i luecit)

7 75 (d, rﬂ:bbha&zr&ﬂwe(rlappmblmata paéertérs| infEd)ior8iluid. (s, 1H). EXAMPLES EXAI\/PLES 1 54

5 The conpounds of exanples 1 to 54, showing activity as inhibitors of

phosphodi est erase 4, have been obtained fromlibraries of conpounds which

are commer ci al Cymavsifiorsfbetopicahadrhisisrelidronayn tpke digptaninef cinBpeats, oeams or

o ST R AT A Y

www. | b5 crmethodemed-kifkhaniretos drt d. 105318 M ronovskava str. 10A

Effective doses are normally in the range of 10-600 mg of active ingredient per
day. Daily dosage may be administered in one or more treatments, preferably from 1 to 4
treatments, per day.
20
The syntheses of the compounds of the invention and of the intermediates for use
therein are illustrated by the following Examples (including Preparation Examples
(Preparations 1 to 63)) which do not limit the scope of the invention in any way.

25 "H Nuclear Magnetic Resonance Spectra were recorded on a Varian Gemini 300

spectrometer.

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

spectrometer using ESI ionization.
30

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)

35 and formic acid (0.46 mL), ammonia (0.115 mL) and water (1000 mL) (A): initially from 0%



Moscow, RUSSIA 5 The table below indicates for each conmpound the library
fromwhich it has been obtained, the reference nunber of the conpound

wi t hi n t hwol2bdwsspsand the | UPAC nane of the conpound : REWEP2005/012774

PYRI DOTHI ENOPYRI M DI NE DERI VATI VES The4 present invention relates to new

t herapeutical |y useful pyridothienopyrimdine derivatives, to processes for
their preparation and to pharnaceutical conpositions containing them These
conpoundsto#5& pbB én20 aninl andltieert 4 wén.ivithi 95% ot B. Die mqslbbremretsmefoawem ( PDE4)
and are LONSnUeRilwdds b THedBlTBR wad6 ¥ ADHIR AR InSURABRMORa0b

pat hol ogi cal “condit1 ons, dlseases and di'sorders kn 0 be susceptible of
bei ng |rrpmmmberlqdﬂmrffaytqhmmaiOgerSMEFPWQIéQﬁ@Uﬂe%MSes (PDEs) conprise a
superfam |y of enzymes responsible for the hydrolysis and inactivation of

t he second msssengers cycl i ¢ _adenosi ne nonophosphate (cAMP) and cyclic
guanosb nePiRBHAR ). Eleven different PDE families have been
identified to date (PDEl to PDE1 1) which differ in substrate preference,
catalytic activity, sensitivity to endogenous activators and inhibitors,
and encodPREPHBAGONThe PDE4 i soenzynme family exhibits a high affinity for

cyclic AND 5 ﬁ%&ﬁgﬁv&@g ﬁéid@ ty for cyclic GW. Increased cyclic AW

| evel s caus I'tion are associated with the suppression of
cell activation Tpra suspedgion ahepppef(l) icnenidertid@g, 27 tnumonreonled@é P& a2 3.3 udi ng

I h t t Lo I

Nor coudy . SR AR GARP RS R (1R BRE o R8N RRL Tnce

Necr osi s ﬂﬁaaddrtloa ig Cmﬁtalwed tl’ilaefeaﬁtlohasr@n;ttumc is RhFad fas 3@eslorrmcts@@t PC srd/theal
recent i

B ol | 200t 0bte 755 A BBRYEn Y o Bl Ao fdnlondkERE S0 BN ToRN 0y
127-162; etheM15@oipis themdrapwige added. \MhegIha\mmf@rusmerdtme@actmlleBlr@)ls 1999

03, L35 slibciistte! A0ae 8 gLt s Abus! Efigh? anBREd IS Righas of vari ed

chem cal s ures have been recen treat nent or
pr evenibi ophasphaterbarfiiec (hwl .2 Q0trel) isrdarefoiyeadsiey tdigsenchdbe sgattion, folldvead by

Bl or at PR i Bl eph AFARERCAOL 8 R 1 0yefB WalbellTa BREE 004" © 1°

5710170, 14D @sitdE2E8] theOve phassGepaiaed) The EQQQ?US\MDE@M%@@@@ted\AMCBMi% 184,

N I e e T o v e e R S e
H. J. Dykfitesiediadd thé saixentssevapoiier u@sr macuunv.esd8 g bf ingzlesdadfineg comBoundi325. A
few CoRPOLNS IANLNG, KNBAARRBlIVe9aREhests KeLLd BB ARBROMES! o7 ase

4 are”I'n active e conp oun yl'line
ar of yl i newitiaut durtHea puirificatibh.urieldes®4% mesopr am and pumaf ent rine. V‘e have now

and sl ot DU 1o Eer ED6H) +BE kL F PRl ShET ad .27l 2 BT UP et
or preventt &6.64 HEh&9e pat hol ogi cal conditions, diseases and disorders, i n
particul ar asthma, chronic obstructive pul nonary di sease, rheunmatoid

arthritis, atopic dermatitis, psoriasis or irritable bowel disease. The
conpousdsPREPIRATIONSENt | nvention can al so be used in conbination with

other dr ug-SAmino-Ei,S-dimethyl~1 -thioxo-5,6,7,8-tetrahydro-1H-isothiochromene-4-carbonitrile

2,2-Dimethylcyclohexanone (1.15g, 9.07 mmol, see Preparation 1) is solved in

methanol (1.10 ml) and carbon disulfide (1.10 ml, 18.2 mmol) is added in one portion.
Malononitrile (0.60g, 9.07 mmol) is added portionwise and, finally, triethylamine is added

30 (0.44 ml). The reaction mixture is stirred at room temperature for 48h. The solvent is
evaporated under vacuum and 0.84g of 2~(3,3-dimethylcyclohexylidene)malononitrile were
isolated by flash chromatography, eluting first with CH,Cl, and next with the mixture of
solvents. This intermediate compound was solved in methanol (0.56ml) and carbon
disulfide (2 equivalents) and triethylamine (0.35 eq.) were added. After 48h stirring at

35 room temperature, a solid is filtered and washed with methanol. It weighs 0.45g and its



known to be effective in the treatnent of these di seases. For exanple, they
can be used in conbination with steroids or imrunosuppressive agents, such
as cycl oswonrbes/ag72napanycin or T-cell receptor bl ockerspciimpeiis®izase t he
adm ni stration of the conpounds allowssa reduction of the dosage of the

ot her drugs, thus preventing the appearance of the undesired side effects
associated with both steroids and i munosuppressants. Like other PDE4

i nhi bi t or HNMRéds cafsistentorith thb dival)prodiet. Foopdbe detemotihiphasey emsthemD.6@nf al so

ot 1 of ogi ciP ReSale Her P PRE A s olsbl Sl Ge g eth

non- st er ogslal Giobai yielfl¥ d@fmt ory agents), stress, ammoni a, ethanol and

concentr at i.ds.. . The n. be used, a r in,c i,nat j it h.antaci ds
and/ or ant"f@yﬁf tgt%ﬁrl\f}ﬁ r%@és %p‘i’rﬂe'@r@véﬁ?fég('Bn%ﬁbﬁg?&?’%)g& 6m’é{alt6$gnt of
gastrognt ggtaHnag.6pad kef)ogi es |i ke drug-induced ul cers, peptic ulcers, H
Pylorirel ated ul cers, esophagitis and gastro-esophageal reflux disease.

They can al so be used in the treatnent of pathol ogical situations where
darmage t opREeAGRAITION® tissues is produced through conditions |Iike anoxia

or the pr ction n excess of fre i . anpl es. of. such

benefi ci ag' rf’éett%g’éfﬁmfﬁy?'ﬁF@qu|@ﬁﬁxgag£%#§?q%§§ggq'é'l"f’ PeEr onary
artery gceé;?m?qmq)r thte_ pr ol onga’aidog ;)f cell and ti ssluetyi abi | i Ey \C/i\hgnfthe
conpoynds o e invention are added to sef vi sol yti ons i nt ended for
st or aé@ of tra %PWCUPQQH@ g?mfﬁrfﬁadét'%ﬁ%&é{@ﬁﬁg’dﬁmBB 'ss?}éﬁpﬁpde\eﬁ@y are

al so OI b@m@ﬁdtaﬂ(mnnl)bagg&:rpﬁi&émaed}l,v@mth dwrﬂi‘tﬂ)iibiaﬂgedﬂ?@?édd:tmiglnyixtlu'frél_s .
present inyention prqvides e 0 e conpoynds, .0 rmu in the
anu act uRSUET RSB eR iy e P TSRS Qlova 48 seacd raudehPiste of
bei ng i mpaey edireatit fixture s left irPREd: batrtformmidtusss. ahetsofa@ormet iofitrdiedeases

susceptible to anelioration by iphibitio f whi ch t hods .conpri se
t he admi nPeY Washeshivdge vitpetha o’hﬁﬂ rﬂf‘%@??ﬂﬁ’&%ﬁ??' C\%@P}éﬁa'@l‘) %’B?‘gg%nts a
ngOUp 1sgl a@bﬁdshcﬂigpmre@aoﬁgﬂto Mﬁg@?’:ﬁn@ftft‘?. RezlenghoR7 i ndependent |y

sel ecte rom rogen atons_an -4 a roups; . mand _n are integers
sel ected E'T’NM%&QO Hz g DGlsS ppMal- @1 fsngﬁbi-ﬁdgﬂt_'@@%'@' 8@? g@ (m*dﬁl»)lg r(ggen
atoms and j£d.od Ahkyb (MBS (MRIH)S g8M)s a group sel ected from al kyl,

am no, nonoal kyl am no, di al kyl am no, aryl, heteroaryl and saturated

N- cont ai ni ng heterocyclyl groups bound through the nitrogen atomto the
piridine pREpaATIOR 4t hem being optionally substituted by one or nore
substituents selected fromthe group consisting of hal ogien atons_and al kyl
al koxy8l k{tAminos8.grdignethydemorpheljng Wﬁ@aﬁ%ﬂr%md,roﬂmo 2.8rcisoquinntine- - SRg
and - SO2NbZ. ghSxdmideherein R8 and RO are independently selected from
hydrogen atons_and Cl-4 al kyl groups; R4 and RS are independently sel ected
fromthe groupTeGnsBENsien o 3-Mpavantch SdiBaEYRTRIAPRRIBHE-%%d 8r oups of

formul a (kdpahydRRicgLmomdandafbofiifie (185510 & PRl Ge8 BrépRatich 3)3n 8fHAN3I (18 1S
either a di regt bond or a group selected from-CONR 14- , -NR14CO-, -O
“000 . - om), potasimGEmbPnate (HBRIEALT mmolrangcenpiorpgcstamids (0. (290127 ushp)
- CCS- zand a‘r%%e'd, aRd tHerehstich HKkRID isIBLS FiBted foPBhafhd solRet Y QApYlatel
heterocycl yl; wherern the al kyl- groups and the group G2 are optionally
subst i t ut éadeRvasHemaEndivater is @ided totbaresiduer therracipitaied selisup fiterRdiasdi ng of
231)09%262%@%?.@9@?%@@1 g C@EK@?M@MMHS cHerdtéit it thE4E&KeR prodc A= 7abKOXY,
’ TH NMR (200 MHz, CDCl;) & ppm 1.6 (s, 6H) 2.7 (t, J=6.99 Hz, 2H) 3.0 (s, 2H) 3.2 (m, 4H)

3.4 (m, 2H) 3.85 (m, 6H) 5.25 (s, 2H) 6.25 (s, 2H)

30
PREPARATION 5
2,2-Dimethyl-5-morpholin-4-yl-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2,3-
clisoquinolin-8(9H)-one
1-Amino-8,8-dimethyl-5-morpholin-4-yl-8,9-dihydro-6H-pyrano[4,3-d]thieno[2, 3~
35 b]pyridine-2-carboxamide (0.31g, 0.85 mmol, see Preparation 4) is supended in ethyl



NR16R17 , -SR16 and - SO2NH2 groups; wherein R10 to R17 are independently
sel ected from hydrogen atons and Cl-4 al kyl groups; and the

phar macewvbeaddossmecept abl e salts and N-oxi des t hereof ; pto/sR2eshj=es in
need of treatnent. Anong the conpoundséof formula (I), those wherein Rl is
a Cl-4 al kyl group are new. Accordingly further objectives of the present
i nvention are the conpounds of fornula (I) as herei nabove defined wherein
Rl and R20ra’mormdte@rmﬂ;Iahelrpetolunshwlfmyxd:rauyiahvematetﬁs02gsﬂi1l thimol)rig hddedbBjisct i ves

f th Qi
compounds e it bty Bl SeBigt b aieanst il ShAled R BBE . o
sai d corrp@unﬂ&mpémtu&%dh@‘t ini am itd bathdonival tioprs. dib paedstatest fooned Isyfiltered

b d, | h Lcal
or of cr abl § e LA SR oRfer Ffb R R E?%ﬂmf By FoREA BEPnBhRRe. Pl

al kyl "5r aglitic thesddsaed ngnrhomrmi 8’;elqb=re7%r abI y 1 to 6 and nore preferably 1 to 4

carbon at S e _ p r butyl
sec- butyIQrﬁwﬁgéﬁngﬁzégﬁﬁ?%g nq thgtpf{J ggﬁg% %Hb ?%F'QHZOpe

1- et hyl progys.351s, hmlmdnquﬂ)@pyds, 18) 2- di met hyl propyl, n-hexyl,

1-ethyl butyl, 2-ethyl butyl, 1,1-dinethylbutyl, 1,2-dinethy|buty|,

1, 3-di net hyl butyl, 2,2-dinmethyl butyl, 2,3-dinethylbutyl, 2-nethylpentyl,
3-nethy|peREthand3N$p hexyl radicals. Wwen it is nentioned that alKkyl

radi cal s | Iy subsituted it,Js neant to include |inear or

br ancfABd g%?m gEr@L‘ ?\‘Véﬁr"- 'I“"F{Xh!'%a#% as defined above, which may be
]lcmsubstl tf&ﬁ\gyﬁrowjbﬁwb[mtsedslmnemxz pagisbgomolineone or nore substituents,
or exanpl e by st|tuent tituents are
present, each gé]%g@qltp[%ﬁgfs%e%a é%x)gg @rico’f‘mo@r‘seﬂfs'oﬁng%qg@ REIOPPIAHANS

S ubg tit Et E&l@&{[oﬁldﬂ?é (%n I‘rﬂ>)LEﬁ1dl Heatedtocefluxfotos um«sénhﬁwe@bsfaf psuwar%ust @(yclwbildi‘e 1, 2
or substituen iC [ en ubstituents are
pr ef er abl ?%’@P@@?@d“'?@liﬁ??‘ré%ﬂ%thﬁtr‘aﬂge 8'?'3%?’?/“’“@?[]890 oy 8Préa hydr oxy
gr oupg sangodédk getMticH atmco‘Nb@w Tge hGosous [ih@séhsGaltrthBd avioawith Biforefalrh ynd
substituents on an al ky roup, ar.e t%r al vessctmaubstltut ed. Prlff erred

phe ah gL

optional | V‘es‘ﬁﬁg'i”??b?%ﬁ aé‘F Bipwa RE0% QVEAMBPNEIHIR SHHRIBed wi t h
1, 2 or 3fitdrd@ahdeedonEnt eﬁ@o\@@@l hesLbM biohaisheoha Bl dbeaived, ahosk KNI )

enbraces optionally subs |ne r or branched oxy-containing radicals
each havi [§Feasiiant %’5'? fh%‘&ﬁs‘r%?' ?ﬁa'tpé c%Haé"BWt'&? éﬁ‘ﬁ'@ More preferred al koxy

radi cal s a4 MRk WMHE k@xzsm3> $ petho] &, BﬂYﬂ il b=b@o&z, PHeD@ @NLJ=8.9b 1A 2B1)and

nore preferably carbon atons. An al koxy group is typically
unsub20i t G, &H)%@ﬁl"t‘”l)tg&?%ﬂﬁ)l 2 or 3 substituents which may be the

sanme or different. The substituents are preferably sel ected from hal ogen
at ons, preferabl% fl uor| ne atons, hydroxy groups and al koxy groups having
from 1 toPREE: HOBt bns.  Typi caIIy, t he substituents on an al koxy group

are t hensglyeg apisis Rsdiietiyid -thisRbASHAM-AL K98, 8-adiahgtiPois B§hinefina®aL hoxy,

et hoxy, n-propoxy, 1-propoxy, n-butoxy, secbutoxy, t - but oxy,
trlfluoroﬁéﬂNUKV“edlfluoronethoxy hydr oxynmet hoxy, 2-hydroxyet hoxy and

2- hy dr@xypr 0pOX¥,e product resulting from preparation 2 (3.0g, 11.98 mmol) is suspended in
ethanol (15 ml) and thiomorpholine (6.87 ml, 68.3 mmol) is added. The reaction mixture is
refluxed under nitrogen overnight. 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 9:1. 3.69g of a mixture 55:45 of the final compound and starting

30 material, respectively, are obtained. The next synthetic step is performed with this mixture.
'"H NMR (200 MHz, CDCl3) § ppm 1.01 (s, 6H) 1.5 (t, J=6.99 Hz, 2H) 2.2 (m, 1H) 2.47 (1,
J=6.99, 2H) 2.6 (s, 2H) 3.3 (m, 4H) 3.9 (m, 4H)

PREPARATION 8



As used herein, the term nonoal kyl am no enbraces radicals containing an
optionally substituted, linear or branched al kyl radicals of 1 to 10 carbon
at ons at twoheeb/tse72a di val ent -NH radical. Mre preferredrmpo@alokytam no
radi cals are "l ower nonoal kyl am no" radicals having 1 to 8, preferably 1 to
6 and nore preferably 1 to 4 carbon atons. A nonoal kyl am no group typically
contains an al kyl group which is unsubstituted or substituted with 1, 2 or

3 subst i t pARiAcvE8-dimetyl-Bahidmopasiinaryld,T,8 S-ettahydivthienbf2,3t uent s are
prefer abI sel ect ed %r og hal oﬂen atons, preferably fluorine atons, hydroxy
groups an from 1 to 4 carbon atons. Typical I y, the
substi t ut ent S 'Dcnaauammainkcyfl3anmsmpi@Faqeqalurmtbylt1hmme:bmbdnn-4-yl-5,6,7,8-

B L

n- but ybangthanol $€L5 YL yd:taslunocarlbertuté §BI &8y, Eﬁ 7 minbl) aod dmmya@maimide (1. 199,

2- hyar oy Oy T AN RAORRS. SRY R EreRh MeHe B BT LA, dheRBvantie

radi cal s e@porited nader viacuwalaadiwatértis ag@sm tattmmesvdutehtnevmemptatmmudys

2t T ached TiReeLrt s dt B IERG Ut o) Krot) e ory el Do Cpiap R

di al kyl ang:8""0.88§ etihe fiinawcwmgoolma@r&somait Hs éwamrst i¢ corSisterd withtiee propbsedabl y

1to carbon at e r.adi cal Ad typi cal |
cont ai ﬂs BHRFUP \g'angdc 'ﬁﬂg% %}/rl?fslfaﬁp%ﬂ’%t%”%ﬂ rt?ggfaﬁﬁ?gg)‘qéogggbs%/:ot ut edy
with 1, 2%pNMR @ma\nm U@ID(CI%) $\pprah. "Ry 6HE1 BN, SHNR.7qE, LHBfdoeH£ H) 28en,
substituents are bly selected from hal ogen atons, preferably
f1uorine 4bdd ( Sfﬁ'@r%&@g‘ﬁ%@éﬁﬁ HAPIES§ Yiloups having from 1 to 4 carbon

atons. Typically, the substituents on a dial kyl amno group are thensel ves
unsubstituted. Preferred optionally substituted dial kyl am no radical s

i ncl ude dFﬁEFﬁ'ﬁpérr‘r@HcP di et hyl am no, methyl (ethyl)am no, di (n-propyl)am no,
n- propyl ( ﬁQtMétﬁﬁl-slﬂuoﬁrd?bﬁWﬂ 4812 3, aétiahy db i a4 5' B eno[2,3-

i - propyl (rret hyl ) am n i - propyl (et hyl )am no, di (n-butyl)am no, nbutyl (

met hyl ) anFligedy{nglia-( 5{"9( )anmi no, n-butyl (i-propyl)am no,

di (sec-butyl) ammno-%eetemwmﬁ 5qabm6rama0yl 83LaihharoysH- smmb[mw]ﬂ@eno[z 3-

sec- butyl (n-propyl)am no, sec-butyl Z am no, but nLr}o
Cbutyl { nePHYA ek GRPOETdR 7 %8, RYAGIEIPBLe PIaRAS N ARy
t-butyl (i bﬁlﬁ&@bfﬁat@rﬂ'ﬂﬁvl) drfd §- {dl{%rngﬂiﬁinliB/écﬁdTﬁ*d?M’ﬂeI@%@@ 23 mmol) is added. This
rifluoromethyl (ethyl)anino, trifluoronethyl (n-propyl)an no,

trifl @8 offibttnglig he@t@gwpyrar@fl%for ﬁhﬂh%‘rta?ré@aﬁyw ﬁu)ggﬁeyqs )ag\qwquoto reach room
trifluor Of@ﬁwé’tﬁﬁéaﬁﬁd)léh% )aﬁreencfbth @riw&ﬁéﬁgﬁﬁybkﬁiﬁﬁ&&ﬁ }(ﬂmeGQs filtered and

di f 1 uoronet hyl (et hyl )am no, difl uoronethyl (n-pro

di f 1 uor onﬁ'@ﬁ%ﬂ@ withy et ethariAier drannﬂumﬁla*ma@ ;09 end Batmﬁl\ﬂmﬁ ¢Rpsistent with the
di f1 uor ong SRGhY! YieRE 839, di fluoromet hyl (t-butyl)am no,

di fl uororret yI (trlfl uor onret hyl ) am no, V(B/drox ymet hyl (nmet hylzam no,

et hyl (hyd/dNMR(200 Yk ﬁBClah§ﬂP@x1yiré9& Byl (8 (BrsHyA9) HimiZhty 2.7 (m, 2H) 2.9 (m,
hyd hyd hyl but yl
y ro%mtgﬂz}a@gra%%%y%g%%yw%@a?gg ¥h§ hydr oxynet hyl ) am no, secbutyl (

hydr oxyne t hyl ) am no,
di fl uor onet hyl (hydr oxynet hyl ) am no, hydroxynethyl (trifl uoromethyl)am no,

hydroxyet ¥%E?5}-'\‘ﬁ A no, ethyl (hydroxyet hyl)am no,
hydr oxyet h propyl ) am no, hydroxyet hyl éi - propyl ) am no,

n- but yl ( hpeClurye2|R dinethyies-thiomospholin-fyti 33,4t hyl ) ani no,
tbutyl (hy QL@amihBy)mafadia,s H itk TR G ddvibipey et hyl ) am no,

30 The final product of preparation 9 (0.46g, 1.18 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 chioroform

and the organic phases are washed with water and brine, dried over magnesium sulfate,



hydr oxyet hyl (trifl uoromet hyl )am no, hydroxypropyl (nmethyl)am no,

et hyl (hydr oxypropyl ) am no, hydroxypropyl (n-propyl)am no,

hydr oxyprwpybddosgrepyl ) am no, n-butyl (hydroxypropyl ) am rgr/EP2005/012774

sec- butyl (hydroxypropyl )am no, tbutyl 88 hydr oxypropyl)am no,

di f | uor onet hyl (hydr oxypropyl ) am no, hydroxypropyl (trifluoronethyl)am no. As
used herein, the termaryl radical enbraces typically a C5-C 4 nonocyclic
or pol ycysHehsd é‘ﬁd’ihe%@ﬂﬁeﬁ?éva%@ﬁéfecﬁ&)%)dsquB@MtBMéd sk AIRUR Rnd

phenant hryl . Pheny| is 8 ggt onally substituted aryl

r adi cal |%Onﬁﬁﬁrﬁ&I'twh%ﬁ%%'ﬁgtﬂi”?m@ﬂ“%r CHEAIVENERY with 1, 2 or 3

substi t uenf ﬁw}#@ 1200 MY, AT5C i) WP Ae( 50, 6HiY 1. 6r(teuie od he zfu)b@vzswm 89 828
se

pr ef er abl ected from hal ogen at ons eferably fluorine atons, hydroxy
gr oups, fﬂb&?@éﬁb@ﬂW%hﬁh‘B@@ﬂ“vﬂ'ﬁ)&oﬁ Eﬁe“éw kyl noiety has from1 to 4
carbongat ons, hydroxycarbonyl groups, carbamoyl groups, nitro groups, cyano
groups, G -C 4 alkyl groups, G -C 4 al koxy groups and Cl-C4 hydroxyal kyl
groups. VRABBPARADIYN 1ladi cal carries 2 or nore substituents, the

substi t uegiyk, BB tobe?eIrdIf. ﬁ@ﬁfﬁ -(@mékh fp‘?ﬁ&%&m I)@@N&Bﬂ&%&@n%ﬁﬁhélir@m the

substituents on an p are typically hemse ves unsubstituted. As
used her e¢arbonijttile er m heteroaryl radi cal enbraces typically a 5- to 14-

merber ed ri ng I{ébﬁ,@ucﬁ}eﬁm@%m pReparatich 210 og*%rd@a%%l) id SGpEHSEM

conpri si ng east one teroaromatic rin containing at | east one

het er 8@t oﬁﬂ“gmlézwhaﬂd Nrinethy!gparading (2,831ak 22 gd‘iaWP') isRflded) Thaipase si ngl e
ring or tWt&A‘E Sl%l%xédjﬁﬁd%rrnitﬂﬁén‘méfn@% Ble doRRRE |s%§p6r'a% é?'@ﬂhé“rébﬁ"d@ is

het er oat om tronally substituted heteroaryl radical is typically
unsubst i t ms&@ddfnroggm)gtflasms@'emmqriaqhy lygpn, @'Lﬁm\eé'ﬁftwér%ﬂ%m@waﬁwnﬁe t he

same or d{ B%gw%emmeré@h%lg fde &5 S‘r@ggbﬁﬁwérﬁﬁg'dbn%'uﬁ@fa%'oﬁtéi‘ﬁgblha' ogen

atons, pre era uorine, chlorine or brom ne atoms, al koxycarbonyl
groups inYwIﬂ—cTﬂ%he aI kyl noiety has from1l to 4 carbon atons, nitro

group h I 3 en an
het erggr y?‘_ﬁ\@ﬁ?gﬁo ?@éogéizaw 3%5;8%&95 1?3%9&1%?%@'?%%“ ugﬁ-‘?s ér{r\y]ay be
the sane CECZHIi)fzfaﬁr(emH)ZBGJG@IH) hebBvins eHE p&6i(Mn, éH) t he substituents on a
het eroaryl radical are typically thenmsel ves unsubstituted. Exanpl es incl ude
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, furyl, benzofuranyl,

oxadi azol pREPARIZQON 12 | soxazol yl, benzoxazol yl, i m dazolyl,

benzi m dazo zol hi adi azol yl, thi rolyl ....nyridinyl,
benzot i adcAino-B BRI daneiyinPetkin Y S nafbtraRydisBibIA
pht halxazi a}{goqmaahh@yrdadbmdmmqw noxal i nyl, quinazolinyl, quinolizinyl,
ci nnol i nyl trlazo ,|ndo ZII’I olin S I I
i ni dazol |yd| nyl T PETHIN € § Iﬂé%ﬁmeﬁ\ﬂ M’Jb hy?plperaﬁlm 1-y1) 06118
2H pyr gzolIéllfaﬁgéroﬁﬂoh Iquihbma:hmwbon&rﬁﬂs [I}'Q@,mleCF[@%aI'aﬁﬂrpy‘r)nm‘etﬂianyH (50 In’ﬂ) enol[ 2I 3I d]
rimadn and t evar| radi c Xazo

i oy Parbpasta d Bed s S At Ar2-tiRRagRadie b X pns dafimof g oy
gui ”OP nylad?écf@ﬂ\ultlﬁ@Idallaﬁdm mimﬂ@lljsjihenbefﬂmd ?ﬁdr(ﬂhyénd thapIeﬂIQvelrrﬂQM)a_t Ejoolm

enzof uranyl , razin rimdin an e vari ri e
o oy Iaberhtre rgponaBY b eabeiaeg Foe ki Rl SR g B s aye:
embraces ipeprediphtited samsaut@:@atar@ dr@ataueeg eﬂthemnaIrmtmua:ﬂ ark iE3latst0lts 'H-
car bocyclic ring radlcal in which one or

more, for %Iﬁﬁ%‘sfte”ﬁwtg ﬂber pr&’pB?eOI?IBJC Fb g ﬁ “preferably lor 2 of the
carbon at Gﬂmm?zé(?mﬁceﬁbdgy sBphet. eQaHM s/ ﬁ-@tmi rapm2M0 @, 3iHp2.85 (m,
Sat ur at ed heter ocg g
BH) 3.0 (s, 2H) 3.30 (m, 4H) 5.25 (s, 2H) 6.45 (s, 2H)
30
PREPARATION 13
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-8(9H)-one
1-Amino-8,8-dimethyl-5-(4-methylpiperazine-1-yl)-8,7,8,9-tetrahydrothienol[2, 3-
35 clisoquinoline-2-carboxamide (0.95g, 2.55 mmol, see Preparation 12) is supended in ethyl



radicals are preferred. A heterocyclic radical nmay be a single ring or two
or nore fused rings wherein at | east one ring contains a heteroatom Wen a
het er ocyolwpl2oscadsmal carries 2 or nore substituents, thecsmpsdosouenis nmay
be the sane or different. A N-containBng heterocyclyl radical is an
heterocyclyl radical in which at |east one carbon atom of the carbocyclyl

ring is replaced by a nitrogen atom A said optionally substituted
het er ocy conthoforatite &0 in§ angp-ioliensulipninanid hydraietP. 79, molfeaddad Ahis, 2 or

3 substi t ygat lé"’ﬂé%Qg ”Préfelbrg 10 ¥6r aﬁrﬁeﬂﬁhg'réa;cﬁar?ﬁxmr}@anmubw%tr'aoar e

preferably 'select rom ha ogen atons l'uori ne atons, hydroxy
groups antnglekauie arcblafsn mwerbgth flootwcthlUSAbL{t aplse ategmatew&a:%ﬁcre?s ot he

substi t UeghS) ha{bf@mbﬁé RI&R88G g}'éd R 9§+ uif Eind {E%Wéﬁbﬁ\!&é s%n,éuhwgm wfaa

Exanpl es erocyc I ca s 1nc pi peri yr roli
pyr r ol BnyThis prganicaphasglis washgshwith weter, aquieghsmimqn nyDIO aspipy Qﬁf%nate AaM

Pat agol yind DS AR UlEKtn Al thich SLRHG 4o GIGARY dhlaco RARRR 40 oyl

azari di nyevamraedumpm«mmmww lanbrtamedzwhlcbwwwd}aﬁwﬁﬁhwgh withegastaiy

het er OCyCé)Fc!esg ggéﬁ@ &tcﬁérﬁne"’?@ hﬁ%% il EQﬁEI LRGTHHANE de Verdré(yrﬁﬁaﬁhd Vibfeer azi nyl,
and fhronor pho |

nmor phol i ny iI'nyl ere a eteroc cly cal carries 2 or
nore subs82%uents, the substituents may be the sane or dlfferent As used

her ei o) I ent in
t he ggRer g—mﬁ &é({bur e% @C{sﬁelgérﬁn\a)en SI §ﬁ5 gée(? J_S%Bgﬁlzra?ﬁzasubs‘t It "This
means t haéH) b&qk Jab@9eHz, 28K BSal (5, 4k B0 (es1H)ch4d (s 1Hhd cycl es can be ei t her
unsubstituted or substituted in any poisition by one or nore, for exanple

1, 2, 3 or 4, substituents, whereby the hydrogen atons bound to the
unsubst i t BREPARAIION t4adi cal s, noieties, chains and cycles are replaced by

chem cal | b CHERRs A A hHNBRpBral Rk R o and Cycles, vhen
ﬁlel; Lierr“:ént tetﬁgﬁ:ﬁuﬁmmmﬂﬁﬂ?gﬁ]m&nqmﬁaﬂiqucl)l:rlmlmel ¥Fs u_nsubstlrtuf[ ﬁd aﬁz used
i odi ne at ﬁ%tﬂ ?cggﬁprgpg %% q?)(/%%@ésilzl{;d d%??sr?:eég&%%ﬁ, rr] ﬁémf)rf‘)s%r om ne

atom nos bxynhm‘nelea(bd) ynl)cdriddigates) torrefiuxufor Qcmmm Tihe exesss dia)hosrvtﬂmemuajsed as a

fix h d
e s b AR A BB VRPN BB B AR PRy R g
t he form ahda dobkiduwotutioh of 2N MNACH. The am:eduﬁmaﬂens eXtrm:tetobtnwnqamm dﬂor@mﬂmal |y

bl b, h al |l d
base, ZBhapn i BRar PhoSescalp it el yBN ARGEEE LGB b SR in g BEL o
exanpl e h)’filﬂéred lhdthe soleart phapdrated pth 08¢ bba biack dil jshodégimet, Mm;chhydmfmdjm c,

hydr oi odi d and j ' f |.e f
b e e O Epdthiralnaradty) SR Wit ERBREMEON Beia P el SR Rafodtbdind Al e ' ©
acetic, rr‘istohﬁétﬁsllﬂeﬁthMR is @ihbiateds witp tlendesiret éinalenaduct. Phelds: 1%

t ol uenesul onca'd. Phar mace aI cce I S, 1 Nnc | kal
get al u(e $u“§‘6’ﬁ|(7|t’f?ﬁw I pSPQgsﬁ ary’ 1;#1 Isliliﬂ%(gaf%%gr?&r ?Fﬁ?‘“’g @dggﬁgmqorl
rragneszammmrsqx'ﬁssegaﬂw 201) Basi (f, BRY 095 (BoTHEexanpl e al kyl ani nes,
aryl al kyl am nes and heterocyclic am nes. As used herein, an N-oxide is

formed fromthe tertiary basic amnes or imnes present in the nol ecul e,
usi ng a cERERENTION sl sing agent. It is one enbodi nent of the present

i nvention _the use qof the conpounds . of
3-Mercapto-6,6-dimethylgllzpyrrol?dm 1-y|- te(tra)hwgrmsoqumolme-4-
carbonitrile
30 The product resulting from preparation 2 (2.20g, 8.79 mmol) is suspended in

ethanol (14 ml) and pyrrolidine (4.18 ml, 50.1 mmol) is added. The reaction mixture is
refluxed under nitrogen for 3h. 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,:MeQH 95:5. 1.93g of the final compound are obtained.

35 Yield=76%.



Gl represents a group selected from-CR 6R7- or -NR 6 being R6 and R7

i ndependently sel ected from hydrogen atons and Cl-4 al kyl groups; mand n
are integeoealsertied from Cor 1; Rl and R2 are i ndepenaemtdryosseiees ed from
hydrogen atons and C-1-4 al kyl groups# R3 represents a group selected from
al kyl, am no, nonoal kyl am no, dial kyl am no, aryl, heteroaryl and saturated
N-contai ning heterocyclyl groups bound through the nitrogen atomto the

pi ridine 14 NGR ﬂ@bd) MMz, dHDREFORMDY B @pad 1.¥0 $416i) 1.601@d2kYy2.ar@, 6H) 26T e
substituents selected fromthe group consisting of hal ogen atoms and al kyl ,
al koxyal kB, 1Hr3/5 niéit) 3.Rée@), “al koxy, RBRON-CO-, -CN, -CF3, -NRBR9, - SR8
and - SO2NH2 groups wherein R8 and R9 are independently sel ected from
hydrogen atons _and Cl-4 al kyl groups; R4 and R5 are independently sel ected
from the GRBEPRAGKINIBI ng of hydrogen atons al kyl groups and groups of
formla ( Ylaeg.- fl ro¥idin-MyRE8er $ 9 36dram R otHie -C oiﬂﬁh@meéz-l S
eit herga h}qbelgt boﬁzjrﬁ%ﬁl?'yagf;brygup sel gg—tged fromﬂwCO\lR W;B -%RM -

- 000, - GEpboxamie4Co0-, - OCONR14- , - NRI4CONRLS- -S—, -SO-, -SOZ- :

-CO5- and - SCGrq a%ﬂébéﬁ%ndn%f@ rﬁé@ﬁﬁto@é-@ﬁﬁ&ﬁylﬁr WﬂoﬂiHMLyl 5@7 groaryl or
het erocyclyl ; wherein the al rou S and t he group E5)d8tl onal |y

substitutte awr@ﬁ@qwolmﬁwawm 564, é!’f‘élctl'e??efprﬁﬁ‘?r@l?'% §38PY ng of
hal ogen e5iagm 39
R 7 00 Ry barbBh B 35, 1 A P e e "jﬁé"d(’%}é?e. R1O to
RL7 a8 i mobereanded angitee reastion oty ds bgare 5{"8%0%%6"@1" an letayPMigups;
and the pgﬁfB&?ngbél‘éﬁler RESNUmR &la?&la'ft&:i @Her Maduunlasd e @oddded o tHee

0

manuf act ur e a nedi canent for the treatnent_ of di seases suscepti bl e of

bei ng i npfesida: thy Prenipitated splidds filtsmegang gdrieds 14108:9f &he WADGAMRRNY YP t he
present igygpid A9 13-RIRYL @@br%fstérﬂ%\mhwlbroﬁaséh SRAGRS. \?ﬁéI%IC-EM%bl e to

arrelloratlon by 1 nhibition of nmet hods corrﬁrlse

adni ni st r 41 NYR @00tz RBoLherRm df 1 (sofrl & ( 56Otz eHh 189 (Fﬂeﬁﬁégéﬁt% a
group 4gel ?ﬁ%&ﬁgﬁ%’éé@é{?@ 30 (1 n{\l&.{i5 &/Q’PZI'B% @@@ Br)i ndependent |y

sel ect ed and C1 groups; mand n are integers
selected fromO or 1; RL and R2 are independently sel ected from hydrogen
at ons andpgé é@%h & oups; R3 represents a group selected from al kyl,
am no, m)nan am no, dial kyl am no, aryl, heter oari and saturated

N- cont ai nRﬂnghmtbyleﬁrpwrylldgrbub%,ZMtﬁtrahydm@Hlmw'@[ iSt-ASHenelddrto the

pi ridine {_’ J)IIm ggﬁ)w@ bei ng optionally substituted by one or nore
substi tuen ecte romthe group consi'sting of hal ogen atons and al kyl,
al koxyaAl kyl aﬂyﬁmhkﬂfi -diRSOOGS; pyaiokdiryl -yHRSRS Reteihydrathieno[@rsclisopmeine- - SRS

and - SOQNE'%a%%H\% M%7, B ﬁ%ﬂ&ds£§pﬁer§§rénegqgg@%gweggg{en 8ithdrbi@Bte

hydr ogen atons an 'Kyl oups ently sel ected

from the ¢3%mp acdpsiobiensigfonic dvjdinystyata(BeTers. 38l yl) i eddesl. Ahid MjKiotRIS of

formul a t; 3; Ais

oi t her a( h %tgé\{&ﬁggrj rgﬂtﬁ)x Apdn q'glﬁen' tg% ?%%Eléraﬁﬁltﬁr% |§gg\‘v%jreac%_ ﬁ%ﬁhm 'S
-COO-, - OemperathiRl dr@Oe, ovemE[DﬂRt 18°C. 0.65g ke bEOKROH is filted, butgts HNMRs. |

S0, ARl ool ol 014D PG ROl BRIl
evaporated under vacuum and the res;due is purified by flash chromatography, eluting
first with dichloromethane and then with CH,Cl,:MeOH 98:2. 0.69g of the desired final
compound are isolted. Yield= 39%.
1H NMR (200 MHz, CDCl3) & ppm 1.1 (s, 6H) 1.6 (t, J=6.99 Hz, 2H) 2.0 (m, 4H) 2.8 (t,

30 J=6.99 Hz, 2H) 3.30 (s, 2H) 3.70 (m, 4H) 8.20 (s, 1H) 12.4 (bs, 1H)

PREPARATION 18
8-Chloro-2,2-dimethyl-5-pyrrolidin-yl-1,2,3,4-tetrahydropyrimido[4',5".4,5]thieno[2,3-

clisoquinoline



substituted by one or nore substituents selected from group consisting of
hal ogen atons and al kyl, al koxyal kyl, arylal kyl, RL60CO, al koxy,

R16R17N- GOo,20060088724 CF3, - NR16R17 , - SR16 and - SO2NH2 growpproosherei n R10
to RL7 are independently selected from hydrogen atons and Cl-4 al kyl
groups; and the pharmaceutically acceptable salts and N-oxides thereof; to
a subject in need of treatnent. It is one enbodi nent of the present

i nvention the Trefirad ptddectod ppapanatonof7 @@l &4 (Mholhsesuspenddd ins a gr oup
-CR6R7- wherein R6 _and R7 i endent | | rogen at ons
andC1- 4 HRORTgPE oREN el [T R eIl S0 i, TEE B AT "o
medi canerghokpihorbhe okyohairide i evafpoditad asdss veoswe phd Bleeresidub egdigpalvegr oved by
inhibitign,of PDE4, .in parti f t t r [ a

di sor der Ve f o@éqrm%of%ﬁ(fogﬁ%ol%%;q c?fuc %@ﬁpﬁﬁ%%%roygé)ﬁéggése%ra treegmalt oi d
arthri%i swicetwifh chiclefommtariditbe opmoici pheises are washedabithevdienaid kfireedded ovar i s

anot her enbodi ment of the pres i j t of
formia (TSSHmaPLefets, iSRS pOY R HvaPiolets o828 o ind PRLEIRAMARS D, o
a medi cansminédrTHeN'EINMR it comsistentt with $leadesired diselepbdusit.eYield=188Pmg i nproved by

inhibitio P wa N ticul ar for e, Lreat o. nt i,0 f, a

di sor der M@'ﬁ &56%@41@:%@@% é-%‘ﬁété*ﬁ}c}-%\%%ﬁ%ﬁa?@)p%ﬁﬁaé‘é), Q?ﬁétumat oid
arthriti s/=6289HE2HIES. 8B, LHE 3.78501 HUAFBD0qQE, 1H)ri t abl e bowel disease. It is
still another enbodi ment of the present invention the use of the conpounds
of foifula (1) wherein mand n have both the value of 1; in the manufacture
of a nedirRERARATODNtIBe treat nent - of di seases suscepti ble of being inproved
by inhibifion of, PDE4, in particul.ar fo reat nent or. prevention of a
di sorder e(fﬁa‘?tg'gg-'t"i’ﬁfhyh&iPB’r‘?’rééd%%ti’y[iﬁ'%pe\%’%&%[ﬂm%??q‘d'i"gggg' " rheumatoid
arthritisgcarpbfprile dermatitis, psoriasis or irritable bowel disease.It is

al so anot her epbodi nent of th resent . iny i the use of the conpounds
of formula (1) %8‘?"3}‘% rpgilt @%ﬁ@&p@@w&@mﬂn35101{9?‘8%'%%{5%?%%‘% ani no and
sat UL ab edetNeRdI (ARThINEndd lﬂ?ﬂ%ﬂ?ﬂa‘iﬁﬂmﬂm §ROMNS.AM0 uﬁldficlhmmcﬂighl, ohe mﬂgbg @gen atom
to the piridine ring, all of .them being. opt substitute one or
nor e subs?qcf%ﬁpg r%%’“%f‘%uﬁer'%ﬁ?%]ﬁg oéj?%@g‘?E{J%&ﬁr%éﬁbmg?gﬂhﬁnc?g@ﬁs "Bms and
ag:%h 3' \VéséﬁogﬁNEgWsolvélﬁtMé %Mr@te&&ﬁ@&edre%lh@XQpa%Rﬂmh alﬂéﬁﬂl l-CF3, -:C\IR8R9,
- and - rou erein F nd . de ent sel ected from
hydr ogen %{TVBW@tOQﬁ%OFMJ%i’“%ﬂ’I?W'“Q%aﬁﬁg‘? Wﬂ@?@t‘#&ﬂﬂ?@@{% 10$I4Qa§ﬁl%%lf"& nent
for the tgsapdmidtarefobthirRiases suscepti bl e of being inproved by inhibition
of PDE4, in particular for the treatnent or prevention of a disorder which
i s aseRmaY el ¥Pc obstructive pul nonary di sease, rheumatoid arthritis,

s asthn rof ruct i _ Bioid arthr
at opi ¢ defTRAiH (9o A2 EASOROPORN-D) %aéﬂn?m*@@‘f(@briﬁﬂ.%@%g 9=656 Hz2 24)1.65

anot her e nt o e present Invention the use o e conpounds of
fornul a ((bs, WHRRSi(h JRB.56Hzs IR &6, RHd A Infsn®d) kyl ami no, di al kyl ami no and
saturated N-containing heterocyclyl groups bound through the nitrogen atom
to the piridine ring, all of them being non substituted; in the manufacture
of a nedi EREPARATOONtAe treat nent of di seases susceptible of being inproved

by i nhizbi §i,QRp. of ipard ¢ K ° i of a
' sor gy St & ShrpnldinBie. b ith Blhy) 87,4 Db BGndts SHRERIAGIRSD, 3.
arthritis2-carlogamider matitis, psoriasis or irritable bowel disease. It is

still another gbodiBERiornds SR8 dabf> falmdRYERIHoY e tifettis &gt he compounds
tetrahydroisoguinoline-4-carbonitrile (1.54g, 5.84mmol, see Preparation 19) in ethanol
(100 ml), potasium carbonate (1.94g, 14.0 mmol) and 2-chloroacetamide (0.60g, 6.43
30 mmol) are added, and the reaction mixture is then refluxed overnight. The soivent is
evaporated under vacuum and water is added to the residue. After extraction with
chloroform, the organic phase is washed with water and brine, dried over magnesium
sulfate, filtered and evaporated under vacuum.1.84g of the final compound are isolated.

Its "H-RMN is consistent with the proposed structure. Yield = 99%.



(1) wherein R4 is a hydrogen atom in the manufacture of a nmedi canent for
the treatnment of diseases susceptible of being inproved by inhibition of
PDE4, in wenbisustae for the treatnment or prevention of acdiepesder27ahi ch is
asthma, chronic obstructive pul nonary4di sease, rheumatoid arthritis, atopic
dermatitis, psoriasis or irritable bowel disease. It is another enbodi nent
of the present invention the use of a conpound of formula (I) wherein RS is

a group o mmcrja_rmbaw(mzl,l%mm@r@mmq (is,sala)m.ﬂ(tt 99%9%23121 Hﬁmaésitrm#ﬁ.a?biz, 2,OI ]{A
represents a direc ond or up, - n is a group selected from
aryl, het@Pdafy(s @F') %é}oe(?o%‘;'/)?:l-g(ﬁ &&H&ﬁg‘%ﬁ@ group& is optionally
substituted by one or nore substituents selected from group consisting of
hal ogen at ons and al ky], al koxyal kyl, arylal kyl, RL60CO-, al koxy,
RlGRl?NC@BEEWT'-Qﬂig?!l -NR16R17, -SR16 and - SO2NH2 groups; wherein R16 and
R17 arg inpanemyeithing-32ldmeaslHfnam i3 dretrahydiopyriniae[4C8':4{51hienb[233-0ups;

in the manufacture nedi canent for the treatnent of diseases

suscept i Uﬂb‘s%ﬁ'“ﬁ&%g{%ﬁﬁnﬁved by inhibition of PDE4, in particular for the
treatnment or prAWR-6QImethyRniEdBdRhethi-6 N 8l Steahidrathictol )BHcscefosiolinest | ve

pul nonary di sease, rheumatoid arthritis topLC dermatitis sqQri.asi s or

i rritabl e-BoReKarpidedd$49, 3-8 MunolRee ergp%rﬁﬁ%?{)r)éﬁlsumno{eﬂén S‘M&a’ﬁw‘?rﬂ\?ﬁ%ti on
to use compomngsd plitollienduirbaic @b HYaRRe(0112d)®.58 Mb)@ adder. Thisiniriale i
substituted by one or nore substituents sel ecte %@&gﬁra%p consi sting of

hal ogdf ot WRET £BT Tor 41 IR Mhscpaction PPk i all H9¥YPoxy, al koxy,
0x0, RL6RLAN=FFre arfdNeft otdrdight NRIEBELT.20g SRA Solaid fittye@ NIt igy GINMR igwher ei n
R16 and R17 are independently selected fraom hydrogen %Oﬁ and Cl-4 ﬂj{kyl
Or oups. | EONSSISTE e M SEHEUR FR OIS RasH SR GO T B4 JAcY 4ag Tien

conpoundseRfqut & pimfd(dy)fiash eh@hintdgrapisy, BILEHG Bkt @ith URhBrAethhhd ndltied an
i nteger selecte sents a direct bond or a gi%ﬁEQCO\H
1

dfromor 2, A repre
and @ i sWipLibrhiMsPR 52 iAdsitiogatl}4egef the dasiFed inaheemPHa & ed from
gr oup 160ngjichki ﬂgdefgﬂwl ogen atons and al koxy and RL160CO- groups; wherein
6 is se]ected from hydrogen atons and Cl-4 al kgl grougs; in_the

manuf act ureNMR R0RdHzArRGE) § BpmIHe(s; PEAT Rdht/=BP° ¢izs @HE 8 G5B &8t 12ED of
bei ng i nps @y s B igon ©f 11304 (dghqRprticular for the treatment or
prevent i o%'%()(s’cba%%oggdew\/\%@c(h’ 1@ ast £1r?a 2hr oni ¢ obstructive pul nonary

di sease, rheumatoid arthritis, atopic dermatitis, psoriasis or irritable
bowel dis AR AT particularly preferred enbodi nent of the present

i nventi onptﬁgﬁﬁge/\-ttl_@%onpoynds of fornmula (1) wherein Gl is a -CH2- group,
Rl an@0R28#&hotsobdimetiamigoodgslimethyid.28.8ave both the value of 1, R3is

sel ected feﬁﬁnﬁﬁﬁgk’ﬁ?ﬁﬁﬂ%ﬁm’b@%“ﬁm‘“%at urated Ncontai ning

het erocyc ] the nitrogen atomto the piridine ring,
al | of them belThgfinadrpredust of praparationra! (%%&%ﬁﬁ@@”@ﬁ iSUsPERERA RS is a group

of formul g%‘%ﬁhb}dm%&%ﬂ%@é @8%&)_ éﬁ] @%d fElcfGE RA 0D AR TheXdxcéss 6f T epresents

a direct or ag I's a group selected fromaryl,

het er oar y bhasphietusraxyeidpnde is ehapasated iuhdeigyasypmandi the esidusasissolesbst i t ut ed
by one,cor j Sk i at ons
and1 Ger DAFleSaHRebih 303 BFefSEfich SEANHHOIE R b I Rl PR

hydr ogen &vicerwithshiloGiforn ahd e qjeanipphades arewagherLividt wates apd benewhiied Hvght

for the t i J i j bt Bist | on
of PDEa, EODAT B fraf B A R e e R oI i ch
i s ast hmaobteimedniToe ABNMRUs copsistpad withthedeairetfingd prodhely Raaolitativer ieldi t i s,

ambod nent MR G MERLEPETBhr Bl BV T SeRR B2 R 1 e

30 3.0(s, B6H) 3.40 (s, 2H) 9.01 (s, 1H)

PREPARATION 23
8-Chloro-2,2,3-trimethyl-5-morpholin-4-yi-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]-2,7-naphthyridine



is selected fromCl-4 al kyl groups and the m n, Gl, R2, R3, R4 and RS are
as herei nabove defined. According to another enbodi nent of the present

i nvent i onwbnoddusseenpounds of fornmula (1) Rl is sel ect edcimepmosbizyral kyl
groups and GL is a group -CR6R7- where3n R6 and R7 are independently

sel ected from hydrogen atons and Cl-4 al kyl groups, preferably a group -
CH2- . According to another enbodi nent of the present invention in the

conﬁmnds ﬁf f Dot Eméthyl-RinoastbliRa-g162, b atibtramidrdyrigidop 5. 4A¢tmeng['emgc]t 0

St ano er resent i nventi.o oun

e e i A o R R T T AR

val uE of ef. nACFQ-Oﬂ(RmmIfJSS)Qsl%Usr%élndédRTi bl&fspﬂ?ﬁb@tdlogﬁ?ﬂorﬁfb (tihg) @mdiﬁlentnxlur‘e/snu gn

In the co oun or.nmu ecte r al I OUpsS an

R3 is sel %Elyé%ﬁjif g%%ﬁ%lﬁ&?le&%?%?# %@éf@?"m%e WSS et A éﬁdﬂ?- coﬁt ai ni ng

hﬁt er ]95yﬁie}éidugrmam%sbmwdetweamom 2] dhéid’ﬁtgeﬂorral‘ﬂm aqueiohe gpase idi ne ring,

a (0] t he opt titute one ubst uent,s

Sl oot o SRRty TR Cltniprabe ¥ Seding it At atd B SReh 1y

aryl al k%ové?&@@@esm&i (008l fll@B&dl‘én@@vaporal&d eQIF@pfadNI%B\Rstf h ?]lﬁgi&bwmbd- BGRNH2 .
roups ereln i ndependent e rom rogen atons an

%1 4pal kyPnWJB§eﬁW(5‘? ggeﬁg]M?%BY N sigp- ?ée'fﬁg Sz%’ from m)ngal kgl ani no,

di al kyl ampepna9esosalits at o ROSTIRNT) ragpdwﬁ %qsyesn)yi 49(50%;3@%@ 4HhBBEgh

the nitrogen atomto the piridine rin of them being non substituted.
Accor dOng (s 8H3 8i75I(sartthit Hhed (rendddd. Qﬁﬂgbf the present invention in the
conpounds of formula (1) RL is selected from Cl-4 alkyl groups and R4 is a
hydrogen atom According to still another enbodi nent of the present

i nvent i onPREPARATIONSuUNnds of fornmula (1) RL is selected from Cl-4 al kyl
roups an in is an integer selected
group 9. ZaﬁﬂérlélgFeggaqwag%r%PQ%@E@I J-adetdfifdeS N g

from1l or or a group - CONHH and & is a

group sel ected fA entutianydf chioseasetyhelypride (Amér CS/@WJID in gisbloggmethaee Rloup &2

cone 455 i CFoifid adteBla 3K 18 Eodieq SR IR AR FE P So BT ouP
al koxy, anmym@onmetmmmemzmmmmmol) in gRhleremnetharsBOHR!). dPatgise wher ei n
R16 and RI{ak |S'0Q/§F9ﬁé1$%ﬁﬁ&¥ mfr%gu g(fé SI%vJerdqg'sﬂly:erBQﬁ@elﬁb%r@m 491Tﬁisal kyI

groups. Accor sent 1nvention in
conpounds ocg‘anfocmin]lloa i washiRtl tiviceswitrewatedang mwmzbraekc}ﬁeommp@gaﬂdum |s a

group of fsalgﬂ%\!eaf.l{eub J‘Q\?er%'ré}eﬁluh&er%&%w}ﬁg%%3g§§ﬁégpeofﬁﬁ%”gl%dg& fe A

represents Fect I's optl
subst i20ut ettainedopare@nongh to parfssinithe oextsystbetesten. Yieldm7§oup consi sting of

nyar ogen AroneRdaes MR xR oTRlcR) ShREaa TR Che (B ER B 9 80T

enbodi men{moiH$ 58 (K eALBBOIRY 8RS 808 (M 1HN2 1098y BsD @6, flgymula (1) RL is
sel ected gr om ;C:l 4{ al k§| gr oups5 Gl( IS ap CHQZ- gr oqu,b R1 Lnd R2 are both
met hyl groups, mand n have both the value of 1, R3 is selected from

nonoal kyl pREPARAFI®NGS am no and saturated N-containing heterocyclyl groups
bound thro h_the nltlrw%enatomto the piridi of them bei ng non

subst |3(5.1t Amigp-Nytefahydrofyan- %Y'mﬁtQW&a%ta@g%hgb&%bl%Hq ornula (111)
wherein q is ap. ER5RAL(tetBhRIFbRFAH-29MMcthf)-acktarfide €0.58§ N8 mindli deeCt bond or
a group - Preparation 24) is dissolved in ethano! saturated with ammonia (15 ml) and heated to
80°C in a sealed tube for 3.5h. Once at room temperature, the solvent is evaporated and
the residue (0.53g, orange solid) contains the final product, pure enough to perform the
30 following synthetic step. Yield= 97%.

LRMS: m/z 158 (M+1)"

PREPARATION 26
1-(Ethylmethylamino)-3-mercapto-6,6-dimethyl-5,6,7,8-tetrahydroisoquinoline-4-

35 carbonitrile



CONH and & is a group selected fromaryl, heteroaryl or heterocyclyl;
wherein the group & is optionally substituted by one or nore substituents
sel ect ed woamasenzp consi sting of hal ogen atons and al kexy/eeeehspiGOCO-
groups; wherein R16 is selected from mydrogen atons and Cl-4 al kyl groups.
Particul ar individual conpounds of the invention include:

2, 2-Di met hyl - 5- nor phol i n-4-yl -N- (2-nor pholin-4-ylethyl)-1 ,2, 3, 4-

t et rahydr opyr 'Tﬁéj&béuet5eSLﬁtlr@]fEdﬁh Bfephratidn C] @0g 8. mglmmol&smp@ded in
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30 clisoquinoline-2-carboxamide (1.04g, 3.13 mmol, see Preparation 28) is supended in ethyl
orthoformate (30 ml) and p-toluensulfonic acid hydrate(0.06g, 0.31 mmol) is added. This
mixture is heated under reflux for 18h. Then the reaction mixture is allowed to reach room
temperature and left overnight at +5°C. 0.62g of a white solid is filtered, washed with Et,0
and its "THNMR is consistent with the final structure. Yield= 58%.
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PREPARATION 31
1,3-Dihydroxy-6,6-dimethyl-5,6,7,8-tetrahydroisoquinoline-4-carbonitrile

30 Methyl 4,4-dimethyl-2-oxo-cyciohexanecarboxylate (4.38g, 23.8 mmol, see
Preparation 30) reacts with cyanoacetamide (2.00g, 23.8 mmol) in methanol (20 mi) in the
presence of potassium hydroxide (85%, 1.40g, 25.0 mmol) according to the method
described at E.Wenkert J.Am.Chem.Soc., 1965, 87, 5461 to yield 2.75g (yield=53%) of
the desired final product.
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3-Chloro-1,6,6-trimethyl-5,6,7,8-tetrahydroisoquinoline-4-carbonitrile (0.21g, 0.89
mmol, see Preparation 33) is solved in ethanol (5 mi) and potassium carbonate (0.30g,
30 2.14 mmol) and thioacetamide (0.81 ml, 0.89 mmol) are added. This reaction mixture is
refluxed overnight under nitrogen. Additional 0.2 equivalents of thioacetamide are added
and the reflux is followed for another 4h. Once the solvent is evaporated under reduced
pressure, the residue is suspended in water and extracted with chloroform. The organic
phase was washed with water and brine, dried over magnesium sulphate, filtered and
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PREPARATION 37
3-Chloro-1-isobutyl-6,6-dimethyl-5,6,7,8-tetrahydroisoquinoline-4-carbonitrile
Obtained (47%) from the title compound of Preparation 32 and isobuty! boronic
acid following the experimental procedure described in Preparation 33.
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4',5 t hi 3,,2- di

1, 1- D}%t{ﬁ’ﬁg ng ﬁ%?mrh? haFT‘ J%yuﬁd% tlfﬁ?o lﬂrqﬁe‘?ldra '°é"[%‘§]) 2, 3-di hydro-1
TC{CBOpenWPW (2?00]:%1 I@M:@) 3 Borm 4, %] [@héenops, (Q-ﬁﬂ-])ﬁyelra) mzmgr%z? @rcrin 1 12 72
, - 4- nor i ro-
Hcycl SBenf%FHAQS@ (F;?@P 30%[@" 2@ 53&2%/% ﬁ?‘éﬁ"’[‘q}ﬁ%%)pzrl m din-7- )altm ne

1- (3{[4(|\/brphoI|n -yl)-1 ,1-dinethyl -2, 3-di hydro- 1Hcycl opent a|

4' 5 rido[3', 2 45th|en032d rlmd|n7 | 1 am no} pr opyl rrolidin-
20r]elloy Ldo ARATIOM [ 1 py yl'] }propyl ) py idin

2, 2-Di met hyy3 -DYméarymruebsuﬂym%yh@étbaﬂy)drépmhrdﬂ[m i Sthiend]23- di hydr o- 1Hcycl

5
>
5
>
do[ 3
4- ( 2-
4 .5
a

openta 4' pyri.do[ 3", S| thieno[3, 2-d] pyri m din-7-am ne

2, 2- Di net ﬁl"FQ‘W'('BW‘Is K- c§1ey| met hyl)-4-pyrrolidin-1-yl-2,3-di hydro-1Hcycl ope
nta[ 15 Obtalned 72%) from the tltle compound of Preparatlon 38 and ethyl orthoformate

4',5" ]pyrido[ 3", ]thleno g)ﬁc d|n {nngg[(z - Di et hyl - 4- pyr
rolidin- 1fo.llgyvmg tBe Gi(FPﬁ}'EI‘F%‘-i' in Prepara lon

4',5 ]1pyrig (Z00 MH2) ébbgp@b%mzr@ﬂ @’BHM @Hns, 76Pg|1)f@(tnm)pmsb (A~ 1H) 2.80

yl et hyl ) am no anol in-1-yl -

| - 5-pyrroli
/2.3, 41 old é’lfr&)dr&ﬁ)@raﬂh &, 280 5.2955 1) dAG b, 1)
c] i soqui nolin-8-yl)-(2-norpholin-4-ylethyl)am no] et hanol
N, N, 2, 2- Tetranet hyl - 4- pyrrol i di n-1-yl -2, 3-di hydro- 1Hcycl opent a|
4' 5" 128yr P&E{P@tR/’QTIONﬁ]thi eno[ 3, 2-d] pyri mi di n- 7- ami ne

i, §| Di net gy‘ﬁ"@t h%,l}c |(_)§1pgs;bpgkﬁhfwh,}hg%'ﬁrlﬁﬁyéﬂo@yﬂnﬁdaﬂmg’tI‘Bjthmﬂofﬂﬂ ol i di n-

4,5]t h| en@]ISOQUmepﬁ m di n- 7- am ne

N4- Et hyl - %ybg% d%[fgk?ng% tfRLBAR bhrﬁlﬂ?ﬂyﬂeﬁﬁr@ﬁbﬁ 38 afd ShbstsHorous

Hcycl opent a[ 4' ] I eno pyrimdin-4,7-di am ne
N4- Et hyl - Naymlczueﬁplmlmgjthewm@wenfa rprogequrﬁé@wlb?dm Brepafajigh 861 Hcycl opent a[

4' | 5" lyri 4
113 (0 (SR (g S SECRSBmarer 8 RESI s orh £22 0 A9 20 i 2
4' | 5" 3pyr i(ddHy'2.90 (t,42}5)]3h‘r’ (md[—BSZ)Qd}s,pW)l m di n-7-yl } am no) propyl ] pyrrolidin-
2-one N7-(2, 3-Di net hoxybenzyl )-N
4-et hyl - N4, 2, 2-trimet hyl -2, 3-di hydro- 1Hcycl opent a[
PREPARATION 41

3-Chloro-1-furan-2-yl-6,6-trimethyl-5,6,7,8-tetrahydroisoquinoline-4-carbonitrile
30 Obtained (42%) from the title compound of Preparation 32 and 2-furanboronic

acid following the experimental procedure described in Preparation 33.

"H NMR (200 MHz, CDCl;) & ppm 1.06 (s, 6H) 1.67 (t, 2H) 2.77 (s, 2H) 3.06 (t, 2H) 6.60

(m, 1H) 7.24 (m, 1H) 7.67 (s, 1H)

35 PREPARATION 42



4' 5 ]1pyrido[3',2 :4,5]thieno[ 3, 2-d] pyrimdin-4, -diamne
2-[{4-[ Et hyl (rret hyI )am no+- 2, 2- di net hyl - 2, 3-di hydr o- 1Hcycl opent af
4' | 5' ] pyrwdaebéb/os®i2u4, 5] t hi eno[ 3, 2-d] pyri m di n- 7-yl } ( 2- mpcphephéosrdz774
yl et hyl ) am no] et hanol 49
N4- Et hyl - N4, 2, 2-trinmethy!-N7-(2-norpholin-4-ylethyl)-N
7-(pyridin- 3-y| nmet hyl ) - 2, 3-di hydr o-
1H cycl opeAiahé-5-furdippyil-8-dimethyke, 3J8 Srtetrablydrhitnoy2, Bridoquinolingdi2ani ne
2, 2-Di n'e':ﬁt%%-4-rmg{phol i n-4-yl-N-(2-norpholin-4-ylethyl)-2,3-di hydro-1
| ope O¥AMYI€ pyrido[3',2' : 4,5]thieno[3,2-d]pyrimdin-7-am ne
2, 2- Di met hobtamea@oDhpirom tie Mle—&nﬂsdﬂnhm Poehraioncl lopelthimpcetamide

hl/PglthJ?%T%fh‘? %e‘ﬁ teﬁ pro[:edure%leg egiirti’pépé\-rQ‘[lo}’n(L%%[ mor phol i n- 4-
. & Di'pEtifaexg bemmé GO 13 -sdipire t Hpl(s AHor. gih ) 21 310 [t 2:)33.d0 ke @Hy6135cy cl ope

(2591SIO hb 42%?636%@27%&% 1%3 2)&@(&‘&1’)2 Lc??l ggent at 4'

ido[3,2 :4, 5]th| eno[ 3, 2-d] pyrl nn| di n-7-yl ) am no] pr opyl }pyrrol i din-2-
22D|rreth 5rmrphoI|n -yl -

te?‘?‘% @Nﬂﬁ] do[4',5":4,5]t h| enoJ 2, 3-

ui mhufhuﬁz;ﬂ h{deumytmoh Q[B-,Q-{eﬂ'aﬁmbbﬁimIdb][e’tmﬂm]thleno[z ,3-

Hcyc

2-(

4' 5

yl et

N-(2

[

3-

p

3,

so

(2, 2- D|rrethyl hol I n- 4yl
3 ok
so

2-

3

2

p

S

3

S

t

2
y
[
e
(
ntal 4
1-{3-[
5' 1 pyri
one 2-]
, 2,3, 4-
]1isoq

the?WQJHV ®9€4' , 5 : 4, 5]t hienof 2, 3-

qui nol i n- @bﬁékr)eeayv%?iframshyhﬂmdmdadmmmcﬂraadnaml Abard, @hyirdrthoftringte N
nmor phol i rl | et h
4-

tefpu%vaaf%?m 8%%”0560'%35’]5??1“%%? Frepargiansi®qui nol i ne- 5, 8- di ami ne

, 2- T”l—r'ﬁMWdon MHz, CDCIg)S;ﬂDm 1.06 (s 6H) 1.67 (t, 2H)3 10 (t 2H) 3.44 (s, 2H) 6.74
ridin- | met hyl tetrah dropyrlm do[ 4", 5" : 4, 5] thieno[2, 3-

oqui n@l 1H 798816 ﬁl%d’lﬂﬂ)@ 42 {5, AM)i net hyl - 5- (et hyI ani no) - 1
, 45t etrahydropyrimndo[4',5':4,5]thieno[2, 3-

cli
2-
cli
8-
, 2,
NS,
(
i
i

8-
c]
, 2
c] i soqui nol i n-8-yl]am no} propyl)pyrrol i din-2-one O outstanding interest
are: 2, 2-BREBARA éNrﬁﬂrpholln 4-yl -N-(2-norpholin-4-ylethyl)-1 2,3, 4-

t et r ahyd ' :
L i 56 Y ol

t et r ahydr qtl‘rhd'dipefl 5': 4, 5] thieno[ 2, 3-c]isoquinolin-8-amne
2,2-Di et hyl - % éad('GQ%‘}Tr}SHﬂTﬁ%Wé ):orﬁp&Yr{cf &'Prgbé}aﬂcsrww and ghodphorous

tetrahydrop rim i eno[ 2, 3-c] 1 soqui nol i n- 8-am ne

2, 2- DRfret hwchmnelpwiowmteeWm;rmmtal-%ocmﬂur%qi@aﬁlhedlmﬁre&ara§°'33@1

tetrahydr I

phar moeutt KM (2R CoCs bt 7§ SFLTR RSB SHETERT D 65 ure
of the prasdht 712&/(<elnﬂlﬂb7172($1él-t)(ﬁ‘rﬂ)b(mdtl)of formul a (I) may be prepared by
one of the processes described bel ow. Conmpounds la wherein R3 is a
nonosubstituted, disubstituted or unsubstituted am no group may be obtai ned
as shown PREBARAMON 45 ket one of forrmula VI, wherein G, m n, Rl and R2

R L L Sl b L T
accordi ng to thedwrainkd Wesioom ltimjtltleycolﬁj@unﬁ’@f Brﬂplagmlnn SAcnd, %‘urmom%n at
Chem et gr, §(%XIFOWIng%gpegpémmallpgggedu?’é é@cané’ % gr%ﬁaralﬁgrt\ gges VI are

conmerci a F‘
'H NMR (200 MHz, CDCl3) & ppm 1.06 (s, 6H) 1.68 (t, 2H) 2.78 (s, 2H) 2.83 (t, 2H) 7.07

(d, 1H) 7.52 (m, 1H) 7.99 (s, 1H)
30
PREPARATION 46
1-Amino-5-furan-3-yl-8,8-dimethyl-6,7,8,9-tetrahydrothieno[2,3-c]isoquinoline-2-
carboxamide ‘
Obtained (93%) from the title compound of Preparation 45 and thioacetamide

35 following the experimental procedure described in Preparation 34.



avai l abl e or prepared according to the nethods described at C. Ainsworth
Org. Synth., 1959, 39, 536, J.Cologne, A Varagnat Bull. Soc. Chim France, 1964,
10, 2499-w04%p0ca3g2lE. M Kosower, T.S. Sorensen, 1963, 28, p6%/kp20eaciiion of
conmpound Il with an am ne HNRR' of foserula XV, wherein R and R' are as

her ei nbefore defined, yields the pyridine derivative Ill, as described by
K. Gewal d et al at J.PraktChem, 1973, 315(4), 679-689. Subsequent

cycl ocondengpiR @OOMHf%mgyredpdnh H. og(&ha@ 166 grma r2bam de) snotieHysessance of

a base such as potasi um carbona hi enopyri di ne conmpound [V,
accor di ngbeo2hd) %@‘I ﬁ%gﬁ)@t‘ma(ﬂ %7@(9%“) I@éés 12"@ 1693 or C. Peinador et al
Bi oorg. Med. Chem , 1998, 6, 1911. The pyridot hi enopyrimdi ne derivative Vis
sinthesi zed by cyclisation of internmediate IV with a orthoformte

deri vati vidR }%N“\K/nerei n R6 is a Cl-4 alkyl group, as described at

C. Pei ngdog-F@famb-yP22Mdith Ehesm.tet AR fropyrirhRio[4’,5° A, 5ltmeAdR ACI d or a
reactive derivative thereol. The reactive derivative of the formc acid is
preferabl%'ﬁ%"&%‘l'ﬁ W&DTQ!’@ orthoester or anhydride. The reaction can be

carried out i ”OBtaﬁ%'dV(?ﬁ%) frofethe ki bdmBoll FHPraskrafdc4s Mo/ 8RY orfidfimate
N, N-di met hy! f or mam de,_ di oxane, acetone or tetrahydrofuran, in the presence

of an or gi@hewing Heexnsriarestal Brapedrreespidads Ereraialienad.t r i et hyl ami ne and at
2t enper aykRr ORI AIOCAACoorT 19 @361 71 RSPS89 (DSHFBUTIEGHYt1{ N t he

absence of a so vent, case an excess of formc acid or reactive
derivaPi v, i) 7455@01|'ﬁc7%8(351tl%§d3é$1d”‘0he m xture is heated at a
tenperature from40C to its boiling point. The corresponding chloroimne
derivative of V is sinthesized using phosphorous oxychloride as sol vent,
and the rEBBBEPARAJIPNMSr nedi ate is reacted with an amine of fornula XV,

wher ei n P?‘ cﬁﬁ%ﬁ? @F}nﬁygszf,?ﬁfenﬁéﬂﬂ?ﬁi 9154 ?&HH}%‘E’o%ﬁrﬂnﬂiog? 5’11% ﬂﬁéﬁé[ﬁ% final

conpound en't gf oups 'R e susceptible to
chem cal ¢]emq|mlmmder the conditi ons of t he her ei nbefore descri bed
procegges or abBt i hneth&\“n{lgc Q#é&é’fﬁtloncé’ﬁé{ﬁ‘d“ hé%’fﬁﬁbroBEOt ecting
groups may be used 1n ac

nce w Sta ard ractice, or exarrp e see
T W Green@camd@foll@mnuthwseriment@mmurev@esglgecb@ Rrﬁp@egmﬁﬁc Chemi st ry

3rd Edi t| t

formthe | as{\/ﬂ:&){%()\ﬁ';I %ﬁtts{/)g]?%ey S %fGH)t1 %Ythgﬁ)gbﬁt Qﬁ %%ﬁg’.imot'#er
route for(sg he) 615f7€(at1l1ljr8@3(scdhl'p)<ﬂ.l‘rm$ ﬂlt'l)ls shown in Scherre 2. Schene
2Ketone VI, wherein G, m n, Rl and R2 are as herei nbefore defined, reacts

wi th dinmethyl carbonate in the presence of a strong base such as sodi um
hydri @8 | RRE®MRMTYAONGfur ane to yield the diketone VII, according to the

met hod de?f{?gff?ﬂ'egﬁsgwg@ﬁgﬁfg"ggﬁ)‘“% trﬁgem 1991, 56, 6199. Ketones VI

are comme repare accordlng to the nethods descri bed
at C Ainsworth I@@@\F&ﬂark apghabus 3@, rethided oile(mjhb@rﬁsdlmmmyalgpamtamnd

Soc. Chim n 4 S 1963,
26, 087 Kol PooarTeb ABUREEt e i B R R 1 AT S T
refl uxi ng1d@1rﬁi’|311+wné) wdldhdnitele {5 48g ri2e6omnud)t assianinmpacetate (256y) 38.8 t he
pyridipe derivatjive. VL1,
3 e GRarnfri) Heend gl (63 0 FplBEE oY b oK B8 B Bty efiberare. the
conver si oOfiquad pme ltstniebmted afd diasthddowitipwaied ane bdes, |dnad it rhagriegiumeact i on
with phos&'ﬂoﬁ fllt%ré{cf é\'/a%%rateé Dr?éjér rgé)l.lceg r[])tres%turelé%Z o?%e' #na?prso%ﬁl:teaqet ube.
obtained as an oil and pure enough to perform the next synthetic step. '"HNMR in

agreement with the proposed structure. Yield= 83%
30 'H NMR (200 MHz, CDCls) & ppm 1.10 (s, 6H) 1.75 (t, 2H) 2.60 (s, 2H) 2.90 (t, 2H)

PREPARATION 50
3-Amino-6,6-dimethyl-1-thioxo-1,5,6,7-tetrahydrocyclopenta[c]thiopyran-4-

carbonitrile



| X is converted to X under classical Suzuki coupling conditions by reaction
with a boronic acid of a |ower al kyl boronate of formula XVI in the
presence wb 2paas=isUM car bonat e and PCT/EP2005/012774

tetraki s(tri phenyl phosphi ne) pal | adi um§D) under reflux of di oxane, where the
boronic acids R3B(OH)2 or their correspondi ng boronates are conmmercially
avai |l abl e or sinthesized by common net hodol ogy, being R3 as herei nbefore
defi ned. SubsexBEdDirayibyoycogatdidenomlafondoledd.sad, 45.69 mimol, see Preparation
2-mercaptpacetamgde in th I : i te

ot for do h0 S HIGHERSTT e BEREENG 5 md NESERHE R ARGRs B .08 mARIEL
D. H.; Wauaurled,in Sne Yortiod. Fieailyr tiefrolanthe iy adtied10.48 mlaa g4 ormey Hielreagtions, W ;
Clough, F._.W; .J Heteroc : i i & di ne
der i vat | VA s S AR bertp g Hurg R Pon Viater & acki S, BRbRRRAIRSA &

ort hof ®r nfitteeediand wathiedevitHaneRend, It wieighei 3 Rearicsits HMMR isaganplstefit vt thers
descri bed. at C. Pel or, et I . , reformc
acid or aﬁr}airgr f‘?/tepg’g? Eh\?aefqu\%éu%ghfe?%reeg%) y %Ct'rgﬂiﬂt? \?ger%g%irq F'\?gp %@ér %? 2$8$ mc
acid i s phefiaakdonpduhe waere dolaéad, gere enouigbés perforay thameyidyinthetic Fiee.Glebat i on
can be car.rli ed put in a solvent, preferably a polar aprotic solvent, such
as N, Ndi%fjﬁgpfﬁbrn&m de, di oxane, acetone or tetrahydrofuran, in the
presence &f NRIR @OQaMiE GGIS), 5 gprefle20gb) GHh7@ (s, Bel) B8ds, 2H)ch0&és, 1H) 8.25
triethylamne and at a tenperature from 15C to 40C. The reaction can al so
be caf ie@l’soﬁf') in the absence of a solvent, in which case an excess of
formc acid or reactivederivative of the formc acid is used and the

m xture i tenperature from40C to its boiling point. The
corresponé?Eé%q-ﬁ%iﬁi ne derivative Xl is sinthesized using phosphorous
oxychl or i d@imetia0amait-3-nserdaptoes, s etmethyhg, 1-dihgdredHdRpyridin-daarieohitileh an

am ne of fornmula XV, erej.n R4 and R5. ar hereppbef gre defined, to give
the desired fijﬁl&? p@&%ﬁﬁ@bq%ﬁorﬁﬂep&%p @e@fﬁ@aﬁ%‘@gmﬂhsasﬁﬁéér&%st'g of the
c0rrgomggSeménélhs.lgpﬁ@aﬁ@ailnmfrﬁmz?m5.epnmes.em sdutloy if Ft@dﬂj ?4.7 ﬁmmmislddda@.y be
acid additjon salts. or alkali additiopn ts., Ex es o e i ition
salts i nclli_ B3 %@'ﬁ%er’r% e3P ﬂv%rn}gihﬁgtr%ak dar 'g'ﬁB PG @ ‘er%Su&?%r?ﬁ%é%%

h_yd[1 ochl ogdigent hw&gpgm@d ﬁmd hned]gegiacv@liscpasls,uﬂ frasugh, a ﬂn?sinrc:mgmaﬂo?mphp eolamnor
wth an organic_acld suc r I acet| nal el c u Lc,. citric,
oxal i ¢, sBEBNAIE ednpdiire CHaiNeON Bt di 21 s Hish eQupoutini are Chiayec.

p-t ol uenegdd-083%. Exanples of the alkali addition salts include inorganic
salts such as, for exanple sodium potassium calcium and ammpi gmgql ts
and oPBaniHt Nl 500 Nitlr GHEQRRFRRMED S e Ogs. 581 0K RB i fru(s. 2H) 310

et hanol am'gsn? L/s /6|§H al kyl enet hanol am ne, triethanol am ne and basi c am no
acid salts” me 'co(rlsrpounds of the present invention represented by the above
described forrmula (la and Ib) may include enantioners depending on their

asynmet ry oef ii?ﬁt fp%' soners. The single isonmers and m xtures of the
i somers fgﬁEF%l‘ iIS the scope of the present invention. The conpounds of

formul ae ViAmixios-ditethytamivo-A7-dikethyh6 UohBdihngsoeyclepentpidithienal?sd by

anal o ' W1 PHARMACOLOGQ CAL ACTI VI TY PDE4 Assay Procedure
mmo%ﬁdﬂi@rﬁﬁﬁﬁé%@g resuspended in DVSO at a stock concentration of

1 mM The conpdordsispension efst-dicheshylaminpSrmatcaptort Edimethyidh & dwets-did- from 10
mto 10 Pi\]/byridin—4-carbonitrile(1.21g, 4.89 mmol, see Preparation 51) in ethanol (50 mi),

potasium carbonate (1.35g, 9.78 mmol) and 2-chloroacetamide (0.50g, 5.38 mmol) are
added, and the reaction mixture is then refluxed overnight. The solvent is evaporated
30 under vacuum and water is added to the residue. After extraction with ethyi acetate, the
organic phase is washed with water and brine, dried over magnesium sulfate, filtered and
evaporated under vacuum.1.04g of the final compound are isolated. Its "H-RMN is
consistent with the proposed structure. Yield = 99%.
"H NMR (200 MHz, CDCls) & ppm 1.20 (s, 6H) 2.85 (s, 2H) 3.00 (s, 2H) 3.10 (s, 6H) 5.25
35 (s, 2H)6.15 (s, 2H)



to calculate an 1C50. These dilutions were done in 96-well plates. In sone
cases, plates containing diluted conpounds were frozen before being
assayed. Wwo 2véwaser2¢ases, the plates were thawed at roomprempesaioures and
stirred for 15 mnutes. Ten mcroliters2of the diluted conpounds were poured
into a "low binding" assay plate. Eighty mcroliters of reaction mxture
containing 50 M Tris pH 7.5, 8.3 nMwWC 2, 1.7 mM EGTA, and 15 nM

[ 3H] - cAMP were added to each well. The reaction was initiated by adding ten

mcrolite @ i on containing PDE4. The plate was then incubated
under stlééﬁﬁﬁ‘R?‘ﬁB L'1"{:laour at roomtenperature. After incubation the

reacti on 4v@émsthytarathos? Ridib@thyl&bitydes-18F SPA beads, and the reaction was
| dt t bef
measur | ng YAOPENAH Sy iaRRhg L eERiadp bt SpmsR P R S BR R  Sacti on
m xtur® was prepatied-Skhdimathgiangn®?, 7rdimethyH2IB 7t &dib@dnobyadpeb@fdjdsawf2, Buf f er
500 n1\/| T nCi / mL
E3H] cAVP b i ﬁe%%"@}?'m W%éézmggﬂﬁg%?%%%@% %S)?o%'%ﬁﬁé%‘} hgdhvt "o
for ?t fi n@thdmmah {23nl) amd pitoRiensaifonic dmiahi;&irat:cacﬁél&gmgllmmmols)wl grlueteThiShe
res s are,sho e.seen from Tabl e
con;oundsmwurﬁémﬁ?ﬁtgd PP?eréFiU)beE %%i q-hﬁﬂlﬂbei Egrion! %Séspﬂ%’&’l §3§ &t Q:geroglm( PDE
4) . Pref etrerﬁiér?twe amtlbftemamq[ht aﬂfﬁ?e% ggg iof atsblcbis fitieretihand ite/ BINNMR s possess
I ue I on [ m.ne
oss tRarcertab B BPsy bR TR Rl e dr Rt T L AR AR B
30f InM Th?reemmpwpdﬁue@rw feish chwazadidreplof, ehitiog Iﬁrsm%uth tde:hturmﬂetbtanedmeﬂ‘iat;wbrre gr o]
amma nes r a an be use
i netr B R o o e BB el Ut e o s s
wel | kas tdﬁtﬁrﬁﬁowdsaasmteerbpaigﬁdtl)d?Wbmher(Fe) t he bl ockage of pro- :c_nf I a_rlzmat ory
t oki nes i nhi bi n 0 n : ese
i sease SN PBiBE GEERAPPE AR ofLe Shrear o bin fighars Thrthaas &
al l ergpc mh) maé§s, 1H)eunat oi d arthritis, ~osteoart h_ri tis, ost eopor 0si s,
bone-formation di sorders, glonerul onephritis, multiple sclerosis,

ankyl osi ng spondylitis, G aves ophtal nopat hy, nyasthenia gravis, diabetes
i nsi pi dusprgPARATONSA | on, gast roi nt esti nal di sorders such as ulcerative

colitis or ohn as i.c. shoc uIt distress respiratory

syndr one, Nﬂ“ %2@?@5&%&3 32‘ é‘f"bﬂ ¢ dermatitis, contact dermatitis,
acut e derayélaamﬁm&rlp@ﬁdomqr45]1hr:énormsd]p\mmmma dingsed as inprovers of
cerebrovascul ar, function a ge treat maBt, of other. CNS rel ated

di sea®8s such ABe HBaknequst owrﬁn%?ﬁ%rr ég(% L2 MEARRILESPSAdeLiRg as

noot r opi mﬁﬁ%ﬁbﬁous%cmmf!%) aid hé¥edicORaE for BHETHE Gteds 6f fHosphérbus
benefi t en adm ni stered in conbinatio 0 dru j }s)uch %Ewsterm ds

w t h ot he
and i munB¥FHINTEsds GRPLGRIRY YNdsl YARUWY aegéfr%@ﬁw?ﬁeéissql‘@ T-cel |l
receptor Bt&ateadrit a boblédbSulionsst 2NRa@H T §é|lis'ﬂub®ﬁa§§ istdhRagiedpabadsthal | ows
a reduction of the dosage of the other drugs, t venting the
appear anc@ thyt aci%%telﬁ‘i'éé%‘? prganisirgases e vashg g%tﬁ "‘g%fcﬁpr\ﬂa%(“ﬁe’b% @€Eroi ds and
i mmn%Upﬁfa@ﬁéﬁﬂﬁﬁsulfﬂéeﬁlt‘é?é@Qh@ﬂﬁ Rivehhevdpdvasd.i 001 Jeiiee i @ombound afei r
efficacy in bl ock |ngﬂ after preventjve an orf\}@rratlve t a‘éﬁ nt, the
erosi ve afBtainegde ! by ANMRIE cetsigentwiindbg dgsired fnal prodyctoyie Bgi cal agents,
such as anfiNnik '(%UW@IHQWD@WSEM%% @ 8R) 39r(sNeH- §.@@(soept9ﬂe, 30N, 3H)d gamgat or y

agents), s;t_lgess anmoni a hanol "and concentrated aci

30 PREPARATION 55
3-Mercapto-6,6-dimethyl-1-morpholin-4-yl-6,7-dihydro-5H-[2] pyridin-4-carbonitril
The product resulting from preparation 50 (2.92g, 12.35 mmol) is suspended in
ethanol (18 ml) and morpholine (6.13g, 70.4 mmol) is added. The reaction mixture is
heated overnight at 100°C under nitrogen. The solvent is evaporated and the residue is



They can be used alone or in conbination with antacids and/or antisecretory
drugs in the preventive and/or curative treatnent of gastrointestinal

pat hol ogiwe 2bedussrug- i nduced ul cers, peptic ulcers, H. peylepréosnei7at ed

ul cers, esophagitis and gastro-esophageal reflux disease. They can al so be
used in the treatnent of pathological situations where damage to the cells
or tissues is produced through conditions |ike anoxia or the production of
an excesspazkef treeugtadiflast shrobBetogramy cofunsy elutibg méthitbe adixtedef @diCl./Me@Ht he
protecti f ry artery occlusion or the

pr ol ongat&og ?@:g qﬁggkaﬁ?oﬁé)@é&\%%ga% g when the conpounds of the

i nvent i onYialde 6x@éled t o preserw ng sol uti ons i ntended for storage

bener 11 ﬁPw@’s&@Bi@%ﬁ.é SRR i § 20 R eBP B Rye 08 6, 2598

pyri doghi @R 808 GheH derivatives of the invention and pharmaceutically
acceptabl e 'sal’'ts thereof, and pharmaceutical conpositions conprising such
conmpound and/or salts thereof, may be used in a nmethod of treatnent of

di sor der spREphRATION®E body whi ch conprises adm nistering to a patient
requiring such treatnent an_effective anpun yri daot hi eno&yri m di ne

deri vat i vEARRInEmRs(1- N%W'PS)T"er'H‘%Mr%Z@EH'h!‘g'lqcyc ceflalihiencld 3~ t her eof .

The presepfpyridnfpidapboxdntidePr ovi des phar maceutical conpositions Whl ch
conprise, as$ an active ingredient, at |east a pyridgthi eng ef)yl‘l md

derivaPive of ToAMBYEEERSION ‘Efre’ ’%ﬂeiﬂ‘?&%@‘é’lﬂ’?@ﬂﬂ (rogrholiprtafh o g'ﬁyqrot%r eof in

associ at | int4-BaRAKABEE qgldw ﬁu@P%Qé@Pé Aol 35) féthan@ is@mna carri er
or dil uen?ljby'iﬁﬁe ac?l ve | m npr i s%r gygA)to 99%m :

or ef er abl goteagqn;eqr@o@me@%am@ﬁ@@tmme DR ERNPRAFATIER (HSBn TRTIVEE he
nature of j4hg LAy M @abﬁﬁh rﬁ&ﬂlré"fkethéﬁFefFuMé& MMSH'THH ddWent & dvapOtdiERiepr i Or

to application. Preferab 3/ he conpositions are made up in a formsuitable
for oral, vaggneand walgs ig addedde Hie, reﬁé?%tﬁ%ﬁéé‘ﬂ% WoFk- PHJ"‘@gtdéﬂS‘I'%omet hane,

adm nitgt r alsizgRf 2 BB RBIARELIMN BATH-RVACE @Bh&SkRt WirFthel fRBIrSd W@dﬁ& Hlehi=

adm xed with the active conpound, or salts of such conmpound, to formthe
conposi ti®®%- of this invention are wel |l known per se and the actual

exci pi ent prygedysepepd+ipter alia on the intended nethod of admi nistering
the conpositions. Conpositions for oral admnistration may take the form of
tablets, retard tablets, sublingual tablets, capsules, inhalation aerosols,
i nhal ati OPREMAKATIOR 57dry powder inhalation, or liqui d preparations, such
as mxtures, elixirs, sy rugs or suspensions, all containing the corrpound of

the i ROenBi2dRimethykA-b1-ajespheling2. daihysisoie by net hods wel | - known in the
art. The eyélus@ﬁﬁ[m mnaays 'Q%%ftﬁﬂedo?s tl\}gpﬂi.ﬁWﬁtsmm@ the conpositions

include those liquid di | are conpatible wth the

active ingredi éTﬁmlnP@g@t'ﬁ@'ffompi F. Tcdmetivl-6id-7ot-diny drpeYrionegtagiEnerol2, 31
desi red. E@gh&h@ egrbmaé %ﬁsf@% @slmw%ms%atﬁrapaqmm iDEIpMRESd % @pgl 500 ng

of active gredi ent or eqw val ent anount of a salt thereof.The |iquid

conposi t i erhefaapated39 o) W'twsm'%@@ Rydrae(@. 699n 033 we10ltis afdech This
Suspe@g'eOHﬁxtuﬂéhé hégd Htuneeﬁreﬂa%o@m ﬂquﬁ&%tr%%qvehp@sevgﬁor«ate%qw%ﬁs§ame or

ot her rivative o he active conpound in association wth, for exarrpl e,

sucrose t tesidyens @UB&&W flashechsamsaiearepan luig Wibrprid=LMaaH 995910 H%argct i ve
compound gétasdét%han%&gy i@f?lgﬂé ofndOBHITREAHE Bl dd ool aPlei=Saks. thereof in
"H NMR (300 MHz, CHLOROFORM D) & ppm 1.20 (s, 6H) 2.80 (s, 2H) 3.25 (s, 2H) 3.50
(m, 4H) 3.75 (m, 4H) 8.20 (s, 1H)
30
PREPARATION 58
7-Chloro-2,2-dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta[4’,5’]pyrido[3’,2°:4,5]thieno[3,2-d]pyrimidine
The final product of preparation 57 (0.19g, 0.53 mmol) is suspended in
35 phosphorous oxychloride (3 ml) and heated to reflux for 4h. The excess of phosphorous



suspendi ng agent or flavouring agent. Conpositions for parenteral injection
may be prepared fromsoluble salts, which nay or may not be freeze-dried
and whi chwoayodnassdisssol ved i n pyrogen free aqueous nedi COrEpedis®I12774
appropriate parenteral injection fluié4 Conpositions for topical

adm nistration may take the formof ointnents, creans or |otions, all

contai ning the conpound of the invention; such preparations may be nmade by
met hods vedybhilsndsns evapsratedartder Edueat avkthdosgduaragissolvadbbiveen et range of

10- 600 ng of .active | are i.ent I . i ered in
one or ntﬁcéalt? 38? ﬁﬁﬁ’f) SB&QPBPB@IG;N rdrhrh%aédou}éﬁg?é@%t% rlrgér%%&g&?e déﬁ'\‘;\/"({;]Ji The
synt hesessthyl ahbete:a)mmtmemdgarmd phdsesiany easheshwindater anb\érmmtoeledederat es for

pr epar at | DR B PuiEte b A RSl St APy BRLGT Ak RIMIR B  (cope

of thesi mmbe@mhmeéhwmw cohblsmmtwemhel\m;ned lﬂoalmewman\@eldsﬁé%t ra were

(nf 2) wer 8 B, BR0 A D p A tn I BOTR R €6 5, 2B PERIP, 2‘”&%?%@‘55@*@% e

ionizati Off, 4Mg|3951g pEl nts were recorded using a Per kin El mer DSC- 7
apparatus. The chromat ographi c separations were obtained using a Waters
2690 system equi pped with a Symmetry C18 (2.1 x 10 mm 3.5 mM columm. The
m)bi | e phegePagaTION®9C acid (0.4 m _), ammonia (0.1 m _), nethanol (500

m and acetonitrile (500 B) an ormc acid (0.46 nm.), anmmonia (0.1
15 rrL?Oan%r( O‘?éP‘ G'lﬂﬁYP'ﬂPi‘thtdﬂ‘?'g‘Feﬂﬁ"u“ I"F"y fromO0%o 95%of B in 20 min,

and then 4 m nin ADE&N-Skirk abpﬂatumee refleged bvdrniahi Zm—dlmatbylbynlmltartone

i njections wa

fl i
wb 5 m i1 & 20 BBk Cara el A Go P AR BT Skl R e iR
PREPARATI §Ng Ay Ldntm BiRtnARRe T éXe. 26 63 28-32 mrioh) yehd )acemfmmmoﬁl enl)Tio taluene

Sor ut T on_ 7 b Ty sphaSk Gigmataca o asned it waar Sihar) Oes Wi ow oo

added150ng@ h@ﬁum%dlpwaenﬁme@@ﬁ@beématea mmdémdmampms(mmssggsofshe fingld f or
30 mMn nore at 0OC and then coolrég to -78

3 et hy| - PIOSYEY R SPENSH 57 pianspug e@?us}cmraerﬁﬁﬂé'ewﬁéma?ﬂﬁ%pm) s

then dr opwimRad gféen\%@wlthlﬂ@@d béédmmcmr@vxeéld tohe, reaction mixture is
stirred between - aqueous sol ution

Fi nal |y,
of phosphﬁﬂé‘“ﬁ%@@r“"t‘él—@@c@59@“6‘1‘}0 SSGHbﬂ §9L§mlv f?HbgaQét' ?gpquench t he
reaction, followed by saturated solution of anmoniumchloride (35 nm). The
systemis allowed to reach roomtenperature and the two phases separated.
The a@QeoBREMEATION &ktracted twice with ethyl ether and the organic

phases waghghing-58-dimeffyl-1hi S - %Qﬁmwﬁﬂrw dialcRthidpyraeged and the

sol vents evapor at ‘ed under vacuum’ 1.08 of the desired final conpound, as
an orangecérbomifﬂeobt ai ned, pure enough so as to be used in the next

?E/)glt g)et :jcp; ';neg Zﬁtwmeé%%ﬁﬁgén?we@mgF?:hbfﬂﬂile 6. @JZc;d A7, 1%410411&!"5%\%4,0%9%15%'2

59) is solved in dimethyiformamide (17 ml) and carbon disulfide (12.26 mf 0.26'mol) is

25 added in one portion. Finally, triethylamine is added (0.43 ml, 3.09 mmol). The reaction
mixture is stirred at room temperature for 20h. Water is added and the precipitated solid is
filtered and washed with methanol. It weighs 4.95g and its "HNMR is consistent with the
final product. From the aqueous phase, by extractions with ethyl ether, another 4.48g of
the final compound were isolated, pure enough to perform the next synthetic step.Global

30 vyield= 97%.
'H NMR (200 MHz, CDCly)  ppm 1.45 (s, 6H) 1.90 (t, 2H) 2.85 (t, 2H) 6.30 (bs, 1H)

PREPARATION 61
1-Dimethylamino-3-mercapto-5,5-dimethyl-6,7-dihydro-5H-[2]-pyridin-4-carbonitrile



(t, J=6.62 Hz, 2H) PREPARATI ON 2

3- Am no- 6, 6-di net hyl - 1-t hi oxo-5, 6, 7, 8-t et rahydr o- 1H i sot hi ochr onene- 4- car bo
nitrile 2yd-2bdemsshyl cycl ohexanone (1.15g, 9.07 nmol, seecPrppassaiizon 1) is
solved in nmethanol (1.10 m) and carbésm disulfide (1.10 M, 18.2 mol) is
added in one portion. Malononitrile (0.60g, 9.07 mmol) is added portionw se
and, finally, triethylamne is added (0.44 nm). The reaction mxture is

stirred at romﬂé@%@ét&bwlﬁwd@dmﬁ%baréfbﬂ e8ql\o5g} 20. 94ﬂ1tﬁ¢!p1é&h§;§bridl@d(ﬂi vacuum
and 0. 84g of 2<§é§ % cl ohef%: i dg@ﬁ)zgl onon r oI ated by
flash chrf?Rd }an%fim W@W‘i‘"%@ il 'oﬁr‘f?j ?nxture
of sol VerﬁcﬁjedT’ﬂh§rdd&h©ﬁ ﬁ@dur@t@h@ﬂ@@@wﬂﬂlgm wcmet tﬁitrﬁ@émlamqireééhré&ﬂ) and
carbon disulfide é UI val ent sé tri, am ng (r %b ﬁ%b% wer e added.
After 48heseely fhe O'é{? % GHRROLMBE ARY fliedes! ”E papsPd thrpygheg nd washed with
met gans)l Cglr@mgwgg;l’pmy(boﬂh m@nﬂhngh&lww&e tﬁl)@ﬂSSJSmC@lee%Ht%Q ’tbtﬁlﬁhieﬁahth .
product romt an anot her of, the final conpound were
i sol at ed %‘S}ﬁ'#@gﬁﬁ 8% 5‘5[%3”3"690{]1901"{58\?[‘? ?Pt%ﬂ% 2: MeOH 95:5. d obal

yi el d= 429fidtH2R (200 |sz CDCl 3) d ppml 01 (s 6H) 1 57 (m 2H) 2.52
(s, 2H) 2.7

3- Nbrcaptdr”él\/%i@pﬁé‘ﬂﬁ?lmﬂ%ﬁ)ﬁ@&'\'? B ﬁwm SHE ($6H)ﬂ@9r(hlzij|éi?&oéb&bﬁ)ﬁ(ﬂﬁ (Se- 4-
carbonltr e The product resulting frompreparation 2 (0.94g, 3.75 nmol) is
suspende |n ethanol (4.5 m) and norpholine ( 1 .86 m, 2 1.4 mol) is
added10The reactl on m xture is refluxed under nitrogen overnight. Then the
systemi SPQH;,R (]t%ﬁé ach roomtenperature and the reaction mxture is

left in an |ce or two hours. The sol.id formed is filtrated and washed
twice w thAenlhaFﬁadlmeﬁﬂ’thmldoﬁ rdimethgb g 8afihydre-6li-eyclopeniaddithiene 2. Tbt ai ned

dar k t f th t st Yiel d= 31% 1H NWR
(200 wie, "R BERERMEE 0 BT 1 (1T 556 00 tb, 21 2.2 (m 11 247
(t, J=6.99, 2Hyoas@spsqsxczwf 13d|81e(hyjam£im) 33nercapo-SlinPRiERARATINGIOHH-[2]-
| :
ﬁof‘lmngg 8 dﬂ'l)ﬁr%gmomtﬁl?gp%@% 75hdo) ka8 ]P7 Tguotn%p ﬁ{%tﬂ%l?%?érglﬁlﬁgﬁgt%snﬁm soqui

oXamd pensi on o - merca
- nor phol i carberydatem 8%9,77.83 nml)rmdyﬁcfdomqetamﬁa @6694; ¢dsmonpl) aid 2dded, 3md),

1.15 | : i
L S e SRR Pl R AN 55 M AR SAstoR ey
t he react aMwmexﬁma@adstotﬂhmweStdeé 1 Aftes @xfractioBlwithTatbyl scttatan the arganigpbeasa isd

?Pf‘frer‘e’gcgﬁg% gﬂﬂntﬁ"% r ahd bﬂﬂé’%gueé%véﬂﬁaér%%’ﬂﬁﬁl %tBFe%%ln%'é\ééﬁr‘t%teV?\anP't 'hdt b

consi st
desire@d puomdiraacudndl iy GMJ% flmchNNEbt(rMeMdﬂated:mSI "8)RMNgp woisigeisyitretHe 2. 7

4 56 Dbl gl (1 40 514 (n 20 ST m o S
2, 2- Di met hy NMR [00HBkj 0Dy s pam?, 511 @ 6} 2.aDyd LBip$I00rt, @bl 3:1055; BH)F.40i eno| 2

3 o) soquigaf L8 one

25 PREPARATION 63
4-Dimethylamino-1,1-dimethyl-2,3-dihydro-1H-
cyclopenta[4’,5’]pyrido[3’,2’:4,5]thieno[3,2-d]pyrimidin-7(8H)-one

1-Amino-5-dimethylamino-8,8-dimethyl-7,8-dihydro-6H-cyclopentafd]thieno[2,3-

b]pyridin-2-carboxamide (1.70g, 5.58 mmol, see Preparation 62) is supended in ethyl

30 orthoformate (38 ml) and p-toluensulfonic acid hydrate (0.12g, 0.63 mmol) is added. This
mixture is heated under reflux for 24h. Then the reaction mixture is allowed to reach room
temperature and left overnight at +5°C. 1.40g of a solid is filtered, washed with ethyl ether,
and its "THNMR is consistent with the final structure. Yield= 80%.
'H NMR (200 MHz, CDCl3) & ppm 1.60 (s, 6H) 1.95 (t, 2H) 3.10 (s, 6H) 3.10 (i, 2H) 8.30

35 (s, 1H) 12.65 (bs, 1H)



1- Am no- 8, 8-di net hyl - 5- nor phol i n- 4-yl -8, 9-di hydr o- 6H pyrano[ 4, 3-d] t hi eno[ 2,
3- Db] pyridi ne-2-carboxam de (0.31 g, 0.85 mmvpl, see Preparation 4) is
supended wo 2eddnsbat hof ormate (6 m) and p-tol uensul f onipcTARRENS/012774
hydrate(0.02g, 0.1 mmol ) is added. Thse m xture is heated under refl ux
overnight. Then the reaction mxture is allowed to reach roomtenperature
and left in an ice bath for two hours. The precipitated forned is filtered
and washed with ethyl ether. After drying it weighs 0.1 5g and its 1H RW
is consis j desired conpound. Yield= 47% 1H NVR (200 MHz,

cDal 3) d E%%bf\.ﬁfﬁgﬁﬁ% 1.6 (t, .7=6.99 Hz, 2H) 1.8 (m 4H) 3.3 (m 4H)
3.35 (s, I1iGhl8ra3N,N,m1-teHan®thyl(3-didreRBPARATI ON 6

8- Chl - - di . i - Vs, .
tetr aﬁ;gr g%‘jz/'ropl?ngﬁg{# ],pgrlzggtsg? ?’ %’:5@%["%’[%’} 'C#P)Z%'éhq'%%'ﬁi'ar{gm?he final product of
prepar &tion 5 Tbe fin@gproductof praparptios63 (s4em deth mmoplis syspendedinoxychl ori de

2 n t . '
xyeht o 1 BSSPRORsdydfiandd zaa dhu fbdled KRARLRFAR, Blo BRESEOEOMBIORLS e
chl or of or oxywhibride doetapdraied undervaotiurd MnfidEH.esiTle redjssadues! heivsisan etbylext r act ed

twice with orof o T, i r i / .and
b1 ne, " PRt SEMARSh AAAILOHP FRE S0 ALE BRI Rt WaE WA
0.1 6g of ethybaasiate shddlnd drganis pbbses aredyashhd sith WddvRinddrinendriestaer wi t h t he

177 (38 opheflfiiRbie A8 shallo el fumoidihd gt bbb S
(m 4H) 9obi&ined, ThﬂHWBPAMSimhtMith the desired final product. Yield= 84%. . .
" car borl [ EOREIRE, GRGLS BRRLF (Pl Brf 205 2P Pl bR 3 op s '
mmol) is sygpended in ethanol (15 nm) and thionorpholine (6.87 m, 68.3
nmml ) is added. The reaction mxture is refluxed under nitrogen overnight.

The solvent is evaporated and the residue is passed through a flash
chr onatsog PREPARXOTNON®GS el uting first with dichloronethane and then with the

m xt ure | 2: MeOH,9:.1 .. 3.69 f am re b5 4 t he,.final . co und
and start ﬁﬁerﬁﬁgﬁ?ﬁgﬁ' &‘agé'ﬁ &é"ﬂ?}!“'gjwﬁ'kgb‘?'ﬁvaﬁ’d. %W&P"@?ﬁﬂ)ﬂ@gﬁ step
i s perforned wrhé ptduust resyiting eromigrepdvRidr26D (A, 1806 rdhokl isguspéndil ihs, 6H)
£11H)5 gtg \(]: aﬁ%&é@%%%pé@%me @._g192,'165.0§trﬁmb]l)=g'a9d%’ed.2‘me r%égtiogsmixgul;% isB' 3 (m
81- Ami no- a?@tedidvemmt’c) abi00*Camaephitrbyen. 4h¢!soﬁveﬁftf i8 eQaparhicdlyndriod Rskive[i®, 3-
OO b N R 250 Bl GH.ClMeOH 962 4 95 of

t et r ahydr giesfrtlicorapountt fre@btddedi. trile (3. 69g, m xture of products, see

Prepar at i gﬁ %) b(g ethanol (175 m ), potasium carbonate (3.83g, 27.7 mol)
and 2- chl J'¥&e8%%ni de (1.1 99, 12.7 mol) are added, and the reaction

mXture i syiNgR é%(gj‘ ArseaHi ORCHSRMEE Mww(si@i)qw@fzﬁfzﬁsswgdm) yaguum

and water is ad to the residue: t'he precipitated soli iTtered and
dried. It (hs4idhdR0 gy #i) @d0Kls,fiFHash chr omat ography, eluting with

CH2Cl 2)gMeOH 95: 5. 0.85g of the final conpound are isolated. Its 1HRW is
consistent wth the proposed structure. Yield (calculated fromthe starting
mat eri al GORERAFPETION & 35) = 20%

1-Amino-8,8-dimethyl-5-morpholin-4-y{-7,8-dihydro-6H-cyclopenta[d]thieno[2,3-
b]pyridin-2-carboxamide
To a suspension of 3-mercapto-5,5-dimethyl-1-morpholin-6,7-dihydro-5H-[2]-

30 pyridin-4-carbonitrife(4.95g, 17.10 mmol, see Preparation 65) in ethanol (170 ml),
potasium carbonate (4.73g, 34.2 mmol) and 2-chloroacetamide (1.76g, 18.81 mmol) are
added, and the reaction mixture is then refluxed overnight. The solvent is evaporated
under vacuum and water is added to the residue. After extraction with ethyi acetate, the

organic phase is washed with water and brine, dried over magnesium sulfate, filtered and



1H NVR (200 MHz, CDCI3) d ppm1.1 (s, 6H 1.5 (m 2H) 2.7 (t, J=6.99 Hz,
2H) 2.8 (m 4H) 3.0 (s, 2H) 3.4 (m 4H) 5.25 (s, 2H) 6.45 (s, 2H)
PREPARATIVY 2806/058724 PCT/EP2005/012774

2, 2-Di met hyl - 5-t hi onor phol i n-4-yl -1, 258, 4-tetrahydropyrimdo[4',5 :4,5]thie
no[ 2, 3- c]isoqui nolin-8(9H)-one

1- Am no- 8, 8- di net hyl - 5-t hi onor phol i n-4-yl -8, 9-di hydr o- 6H pyrano[ 4, 3-d] t hi en
o[ 2, 3- b]avppomdiatedrRie sahoxaniode of hedhg| camREinthand jsokéas. s SHRMNiimn 8) i s

supended in .§%’erl)%\l.,v.5§Eﬁ%}%&@tﬁ%‘g@&%ﬁ%w-toI uensul fonic acid

hydr at e((?.oﬁg' I's a 's mxture is heated under reflux for
3h. Then "HMRgR00 iMHE, ©DGIY) Beopis 1.8DI(ovaH) 2 @6 (te2AdiR. 8D N2 )ehpe (rat 4ife3.8hd | ef t

inanice b far t . precipitated forned is filtered and
washed vm(ffh%{fﬁﬁ% @?%)@%a’éraﬁfyi ng it weighs 0.46g and its 1H-RWN is
consigent wth the desired conpound. Yield= 53% 1H NVR (200 MHz, CDCl 3) d

mi 1 " J26.99 Hz, 2H) 2.7 (m 2H) 2.9 (m 4H) 3.35 (s, 2
5. 55 (m(%é@i@!% 1H) PREPARATIC]I;ID 10 (m 25 (m4H (s, 2H)

8- Chl (r)]r 8-121Z}idieﬁqtlllyﬂnoﬁeﬁdlilmwr-z,hedihmdrb-wi- 1,2,3,4-

tetra ropyrimn maDs o 4. 51t hi.enol 2..3- ¢l | I ol The final product of
pr epar gt iﬁfﬁ)(@%g%élmﬂ!dfﬁ" rém‘{’]%]%?'El‘%ﬁgﬁi&’dﬁ@%ﬁ"ﬁ(ﬁgg%ﬂSr ous oxycﬁl oride
(10 m ) and hegpaeafhd-8, Stdkhktiyl-5-atorStblint 18-diflyeroettt-egdomntafjiis g2 Gu s

oxychl oride i vapor at e er cuum and.t he r.esi redi ssol ved bet ween
chi orB‘?ortﬂPH@'g'cé "8?3“‘53‘30(ILf oﬁ'\émer?RI’ R%E‘cﬂep?FFé'°§3§g§&é‘%§ﬁ‘§e§§”ie Yixtract ed
E) W ce vm;jtc_mr@ftbrﬁfa@é @8mipand bheluler;is}dfnhic_atlamawasata((g1¥@,$}ﬁﬁi. T’nmd])[ismai@:t T&Isdd
rine, dried over nesi um s e filtered and the solvent ,h evappra :

0. 485 of TKGSF e B akrake Thpraie Sec Rl Tuhie BRI F o
final pradnperat@ecand igfabiarnighi atl+b°C 1011 RV/BY 4 REH biduim sli0G Blterdd pypanshid 1bth( s,
SH% %mG Sﬁtj&ylé_?l%,gt?tg%iﬂ%%p&%&%%%@i&%h%halZsmjct%'reSaSn s ré}g)cte?di ﬁlhés’ 2H)
3- Mer ¢mptftrétebligiittd dydpoiatédltonariiedsprpigraaaedthicugh)a fgsh, chr@nategraphycl r oi soqu

5"90 molsoancaa i Cuiidiebh S5 55 aifingh REbEFRT LB aE2 dae
22. 7 ol gf thé fiasldethpolihe areasitdined Yiklde 20%.i s refl uxed under nitrogen

F1'ach. o ShHMG Ao 3R, MG 1 st M- 0o/t AL R to2haBRae Ahd P n

with the @hdiresd2oHP1888hDaHp. 0.9g of the final conpound are obtained.
Yi el d= 71@/?)l 1|-P—I NVR (30% M—Izl(‘bCI—III:%?CFCRM D) d ppm1.10 (s,6H) 1.50 (m 2H)

2.5 (?r? 2H) 2.60 (s, 2H) 2.65 (s, 3H) 2.80 (bs, 1H) 2.95 (m 4H) 3.55 (m
4H) PREPABAEPRNATZON 68 _ _ _
e st ha BRI A SduBRret ot o o oretnenel2
? etmr3 21?138? g’u"‘gggﬁ'ﬁ'ﬁg} ’itsmewﬂa%[gﬁlz)gﬁls?ﬂepg[?%%yhﬁgﬁéPr gba?éz | §n 11) in ethanol
(50 m), The final product of preparation 67 (0.43g, 1.21 mmol) is suspended in
25 phosphorous oxychloride (6 mi) and heated to reflux for 5h. The excess of phosphorous
oxychloride is evaporated under vacuum and the residue redissolved between ethyl
acetate and a cooled solution of 2N NaOH. The aqueous phase is extracted twice with
ethyl acetate and the organic phases are washed with water and brine, dried over
magnesium sulfate, filtered and the solvent evaporated. 0.43g of the final compound are
30 obtained. The "HNMR is consistent with the desired final product. Yield= 96%.
"H NMR (200 MHz, CDCls) & ppm 1.70 (s, 6H) 2.05 (t, 2H) 3.00 (t, 2H) 3.65 (m, 4H) 3.85

(m, 4H) 9.00 (s, 1H)

PREPARATION 69
35 3-Mercapto-6,6-dimethyl-1-pyrrolidin-1-yl-6,7-dihydro-5H-[2] pyridin-4-carbonitrile



pot asi um car bonate (0.83g, 5.97 mml) and 2-chl oroacetam de (0.29g, 3.12
nmol ) are added, and the reaction mxture is then refluxed for 6h and then
| eft overwbDQbdc/a8726.00m t enper ature. The sol vent is evapecatepdoosniErs vacuum
and water is added to the residue: thesprecipitated solid is filtered and
dried. 0.95g of the final conmpound are isolated. Its 1HRWN is consi stent
with the proposed structure. Yield = 90% 1H NWVR (200 WHz, CDCI3) d ppm 1.1
(s, 6H) 1.5 (tThdp&det tdsyltiddjroR.pt€paration3hd) (520652 1(1% mGibl) iSsudpésdedi) 3. 30

(2,m2_ él_i)rretS ﬁ@‘?[‘é‘_s(z ﬂ%ﬁ?lﬁ%sﬁ{&p@’pgimg WWF@ i%,%ggled. The reaction mixture is

t et r ahydr bested nvelojoht a685°C, Bidehnitngér2 Thesplvsoia ienaﬂm?ratea(éhbl)the)mldue is

1- Am no- 8 i trahydrot hi eno[ 2
,3- c]i soa%SlS(r%glr{F'Ir?te] éa?g\%ﬁoxaweﬁ%@%%ﬁrﬁ'@ eég%ﬁl)‘];bg W'g’atge IB}')éB% ation 12) is
s upendéd Chi@l:Md@H OB andchther Wit CH3C): Me(eH 95t50 Riré@g s iHedfiviat caropalind are
hydrate(O% 0 26 mmol) is added. This m xture is heated under reflux for
4h. Then £he reactlon m xture is allowed to reach roomtenperature and | eft
in an iceYleits48%r two hours, but no solid precipitates. The excess of

et hyl OrtE[@ﬁ({(}'ﬁ §2| s evaporated under vacuumand the residue is solved in
chl orof orm i's"organi c phase is washed with water, aqueous solution of
pot assi un ¢ NMR (BU0EMHKil] @RUORGRTRM-AY) t5espntf YiONg,6M) t fBon(Bg negium el 4ptezo t he
organi ¢c phase is filtered and evaporated. A brownish sem solid is obtained,

whi ch WRei G& )80 2R roligh i th certain excess of ethyl ortoformate,
1HRW is conS| stent with the desired conpound. Yield= 82% 1H NWVR (200
M4z, CDCl 3 (s, 6H 1.6 (t, J=6.99 Hz, 2H) 2.40 (s, 3H) 2.60 (m
6H) 2.7 (FRE Ag’)ﬁgéoszZI-D 3.35 (m 4H) 6.80 (s, 1H) 8.45 (s, 1H)

PREPARATI mrﬂﬁ,o& (20| L 3, 4-
t et rahydr Ofpyl’l m o éiﬁfe%yﬁ ﬁ%mﬁg[gaé gim{%?‘ﬁ%ﬁé}%&dﬁ[gﬁ% Zgr oduct of

prepar at i BHPYTHlin3- %B“@“E{? mmol ) is suspended in phosphorous oxychl ori de
(20 niqp and he%@ds,dsgeﬁﬁérl 03-fridfcaBfd- @Bl&maih?l PGSRl -y RO S IRYRF RS-

oxychloride i s evaporated under vacuum and the residue’redi ssol ved between

chl or of or F%]I%}ﬁﬁ"nadf@BEhO@ﬂ”'@é? 809, H3dmmel sea GreparpionRidoathappld8e mls ext ract ed
twice wit bo@Q.hm efresmataglssdie 8%91%%9 aaa@%raé@etava@eqé 9% L1d. YRiRioN3HE

brine, dried over magnesi um sul fate, I'tered and the 'sol Vent evaporat ed.
0.90g of adYach@Rrd g reastipHmnptyied thmrefwxe%oxﬁmight J@etﬁylwntagﬁvaporated

chr omat og(RRrac@lird lanBGvaté i a@%qbghév%gdu%@\ﬁer &tr%@l%rp\xntﬁ &l\@hlfn‘o’ﬂﬁ"ééh&%rmou nd

are isolated. The 1IHNMR is consistent wt desired fi nal Ip
Yi el d2031the orgpmifyrRhesDis aghed wtm}er@népwq, cir@d(%/er gaynasign spifatg fitesss Hz,

i::?) % RélgAéRiql' i—:-?’e!’é)oré’te@@n@@ﬂ vafttim2o. §§g ot the dnbt c%?ndf%nd 2k isStafte. (t;m H WN ?s 05 ( S,

3- Mer capt 6onsisterti Wittt the Ipraposed pusturenYieldF 35%6, 7, 8-t et r ahydr oi soqui nol i ne- 4
carboni tri| exobAgsnoduct resulting frompreparation 2 (2.20g, 8.79 mml) is
suspended in ethanol (14 m; and pyrrolidine (4.18 m, 50.1 mmol ) is added.
The react ifHNMR 200 MHEzsCP6f:) diren Tafisr 6ir) 1.06 gan4ip3. 081fs, 4FH 8. 700K, Ak 15.25%

evapor,gt e%’ﬁpﬁles'ﬁlge(s,rgq due i s passed

PREPARATION 71
2,2-Dimethyl-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopenta[4’,5’]pyrido[3’,2’:4,5]thieno[3,2-d]pyrimidin-7(8H)-one

30 1-Amino-7,7-dimethyl-5-pyrrolidin-1-yl-7,8-dihydro-6H-cyclopenta[d]thieno[2, 3~
blpyridin-2-carboxamide (0.96g, 2.91 mmol, see Preparation 70) is supended in ethyl
orthoformate (19.7 ml) and p-toluensulfonic acid hydrate (60 mg, 0.32 mmol) is added.
This mixture is heated under reflux for 18h. Then the reaction mixture is allowed to reach
room temperature and left overnight at +5°C. 0.58g of a solid is filtered, and its "HNMR is

35 consistent with the final structure. The organic phase is evaporated under vacuum and the



through a flash chromatography colum, eluting first with dichl oronethane
and then with the m xture CH2Cl 2) MeOH 95: 5. 1.93g of the final conpound are
obt ai ned.wdi2edetms726% 1H NVR (300 MHz, CHLOROFORMI D) d pporkri@ss276H) 1. 50
(m 2H 2.1 (m 6H 2.5 (bs, 1H) 3.5 ém 4H) 3.8 (s, 2H) PREPARATI ON 16

1- Am no- 8, 8-di net hyl -5-pyrrolidin-1-yl-6,7,8,9-tetrahydrothieno[ 2, 3-c]isoqu
i nol i ne-2- carboxam de To a suspensi on of

3- mer capt r@s'ﬁluéisjbmrﬁbkj)uy-fl}aslpyhnomatmjrapw ebifing with @ichloromethane/methanol 98:2.
tetrahydr e ¥ epar ation
15) in et'ﬁ‘g@l{g 2@5‘ d:rgi?f-tﬁe 88% %glq ltTtr%“(;:Aar %urbgtga 2%5 O%t%% le'f%&%#gf and

2- chl oroabletXQﬂilEI%?:GO 69g 7.39 mmol ) are added, and the reaction mxture is

t hen refl ft {1 t

sol vent 1 & SO, EPaME T iz B EPRAEL Mo 3338 FIEIZ LB e
pr eci thaMe)dS 26I(s, dH)szﬂl osetldd and dried. 1.70g of the final conpound are
isolated. Its 1HRW is consistent with the proposed structure. Yield =
71% 1H NWR (200 MHz, CDCI3) d ppm 1.1 (s, 6H) 1.5 (t, J=6.99 Hz, 2H) 1.90
(m 4H) 2PREBPARATIGH.729 Hz, 2H) 3.50 (s, 2H) 3.60 (m 4H) 5.15 (s, 2H) 6.45

(5 rré'lt_?]yl %P'@?R'r%%?&dﬁ“ﬁ!@'iﬁﬁyf,"ﬂfdé'?ﬂf‘{"e"r?'&h'l}’&'r’%ﬂyr'i mi do[ 4', 5' : 4, 5] t hi eno[ 2, 3

- c] i soqueyaibpent8[4)5)]pprido[3’,2’:4 5]th|eno[3,2-d]pyrlmldme

1- Am 8, i di n= - Ol drot hi eno[ 2, 3-c]i so
i nol i ﬁ@ 2- car‘geaﬁarlﬁlﬁeocwﬁo%apérﬂhl ym%gg '15*?18@ Sﬂdefg |[s sup]eInZegu
in ethyl maslpbbmlumkynmﬂﬁler(ﬂ@nﬁmqohéad)émmneﬂwﬁfonnb mﬂkcbssjofqdrm(sﬂw}ags 0. 35
mmol ) is add S de h, Then the

Toacti on FeRRrdd MSvaPpiadfnds? vAS I Fud BTERBES etk ar B v er i ght at
+5C. 0. 65¢ickibromdiharskarsbé cobled sblutidresfe8N NBOH. Ths adldduR phase istextratietst ent
with the final.str and IC; is rej.ected. The

t S of, ethyl .

or t of or i3 S Yahatb At o bl i i FeShth Bosl et bueoy 11 ash
chr ondb ogtidgahyver @taginesign sulfate, Yiltdrd dind tHeosobweat baaperatad 0. 5&nofthé Final
oo 31 oSy AR Sosd o oSl (LR Rl 53 ) L5
(g} 4H) 2fn83l(3t‘oduﬂ:F6(|éléB= BB%. 2H) 3.30 (s, 2H) 3.70 (m 4H) 8.20 (s, 1H 12.4

S,
3(3 ChI oro EB'?%@R‘?%'@?\II 5-pyrrolidin-yl-1,2,3,4-tetrahydropyrimdo[4',5":4,5]
t hi eno[ 2, 84 N&R mLN/lH@(L‘D@IB'@p[Sm Mado (8 SIdLZ.D0 ¢h, MALPO5 &, i201) 305 (6021898100 1. 94

nol ) i s sus nded |n ?hosphorous oxychloride (10 m) and heated to refl ux
for 980%m M, §) of phosphor ous oxychl oride is evaporated under
vacuum and the re5| due redi ssol ved between chl orof orm and a cool ed sol ution
of 2N NaOH.. The aquequs phase is extracted twice with chloroformand the
organic pﬁBEE g Olefshed with water and brine, dried over magnesi um

sul fate, RiEtf mdtn?m“mw-ssﬁbi«eemo-s\sammeaﬁﬂch 7o BH- ;ﬂwrid.ﬁanl conmpound

are obtai ned The is consistent with the désired final product .
Yi el d= 83%8rPPRItKiR (200 MHz, CDCI3) d ppm 1.15 (s, 6H) 1.6 (t, J=6.99 Hz,

2H) 228 (m 4Hrhe pﬁﬁiu(:tt restifify #8mitepatillonBB@.dgs 12 88)mdoll & dudperdddd if- 90 (s,
19 ethanol (17 ml) and ethylmethylamine (6.21 ml, 72.33 mmol) is added. The reaction

mixture is heated overnight at 85°C under nitrogen in a pressure vessel. The solvent is

evaporated and the residue is passed through a flash chromatography column, eluting

with the mixture CH,Cl,:MeOH 98:2. 1.28g of the final compound are obtained.

30 Yield= 39%.

LL-X00175-50

"M NMR (300 MHz, CHLOROFORM-D) & ppm 1.10 (s,6H) 1.25 (t, 3H) 2.65 (s, 2H) 2.90

(bs, 1H) 3.10 (s,2H) 3.18 (s, 3H) 3.5 (q, 2H)

35 PREPARATION 74



PREPARATI ON 19

3- Mer capt o- 1- di net hyl am no- 6, 6-di net hyl -5, 6, 7, 8-t et rahydr oi soqui nol i ne- 4-
car boni t rwbeoddnssaoduct resulting from preparation 2 (#c@gp2d80®27mol) is
suspended in ethanol (4.2 m) and di nmet hyl am ne (16.26m, 5. 6Msolution in
EtOH 91.0 mmol ) is added. The reaction m xture is heated overnight at 85C
under nitrogen in a pressure vessel. The solvent is evaporated and the
resi due i $-Aminoeti7 idimethyh-5eethyimethylamined” Sydiytiso-edtayetopeataldithipnai2,8- t he

m xture 4g of the f| nal conmpound are obtained. Yield=
37% %ﬁgk@W%ggfﬁ%mD d ppm1.05 (s,6H) 1.50 (t, J=6.56 Hz, 2
H 1. 65 (bs, 1Fp azuspgnsjoniefd: (@awylmethzlam)nvz-%ﬂe@ap@@ 6-glimettig;6, GHljhydro-5H-
PREPARATI

1 A no- SRS parboniulie (520, 49 mmol ses Freparation 79)inethanol (0 m). gotgsum, i
ol i ne-52- wb@miatﬁ‘l 869,18 mnmj)s@”ei%pblnrwbetamlde (0. SOg, 5. 39 mmol) are added, and

3- ner capt t = = ol : : s

t et rahydrtg'l i%%ﬁ!gﬁorﬁl ne- @%’??@H?‘%ﬂ%b{'?hﬁ.TE‘?LS‘,Z"’%?téSAL%%ﬁ"f atz%lemﬁrevﬁglrl% ion
19) in etézhobtef 180@dde|d)tp theoeaisiuen salidis iferimed( which Sufijterddiad wastied wittd

2. i or 03EebAIeS of et ofin SLrATIRL ooy AP e g LI BREDOR TR Y © T

then refl uxed ov 'vent 1I's evapora under vacuu wat er
i s added e¢tbykdihen g themc Phaseris wha@mtbwawrtamdcblmhe,rdﬁedrqv}er mlaeneﬂllganl c

phase ks I ,
fil tepgd an @3%@%&121 %ghﬁ@vgﬁhﬂ%c@%ﬁ%g%gt he 11 nalg%ﬁrpoun are
i sol at ed. lsblla@dlﬂs RIVARIVIY is consistend mithwe hrmhaemtumged\( isldruét%re. Yield =

99% 1H N %@9‘?%@5“2 cDCl3) d ppm1.1 (s, 6H) 1.5 (t, J=6.99 Hz, 2H) 2.65
(t, J=6.9 B¥P% o5 (s, 6H) 3.00 (s, 2H) 5.20 (s. 2H) 6.45 (s, 2H)
PREPARAT| BNNRIRL(200 MHz, CDCls) § ppm 1.20 (m, 9H)280 (s, 2H) 3.00 (s, 2H) 3.10 (s, 3H) 3.50

ﬁO[Derg'E h)é qagbggiﬁoéi %_'g%ﬁjg/l ﬁ%yl 1,2,3,4-tetrahydropyrimdo[4',5 :4,5]thie

1- Ami n6- 5- di net hyl am no- 8, 8-di met hyl -6, 7, 8, 9-t et r ahydr ot hi eno[ 2, 3-c] i soqui n

ol i ne_ortﬁ@‘kg’m@ég&#m 84g, 5.78 mmol, see Preparation 20) is supended in

et hyl ) and toluensulfonlc acid hydrate (0.12g, 0.58
mrol ) is 22cRithethii- &-eth)ohhathylamwimezwetﬂhymde‘m-r eflux for 4h. Then the

5o 1 ooy aipheRals Sy ¥Rt e BRARR L PR B G st ent wi ch the
fi nfalj st Ir uct ﬂ; Iele;cArEI“ ihe-701- fgli&amtlwl-ﬁtlu?h(}em%g\ngmﬁﬁvﬂ@ﬁydnm&ﬁpcwmuuﬂ@[ommbnbm
(i ohi G on BRI THATIOS L RS b B ST L AR BptBy ¢ he

desi red f onladforeatp @2 d ndy and slieadulfddiohat hydratedF08ng,00. %NMR i§¢ 20@edVvHz,
CDCl 3) d 2H) 3.0

(2" &y B8 utird Rinegtdiyhiolr iy 3o rhE oroTh: bt miaispoimisunder

8- Chl or o- Gadﬂjuﬁeéﬂity’tlﬁrfeéidu&ﬁhﬁflmbiﬂﬂéshlcrﬁoﬁa%graphy, eluting with
tetrahydr 8%%!%?0%&%#6/?\15&@%0!5 éé 5 eé]% gf tﬁe dLélrsecc)l maPcompound are isolated. Global
25 yield=61%.
LL-X00175-55
'H NMR (200 MHz, CDCls) & ppm 1.2 (m, 9H) 2.90 (s, 2H) 3.20 (s, 3H) 3.30 (s,2H) 3.60
(g, 2H) 8.25 (s, 1H)

30 PREPARATION 76
7-Chloro-2,2-dimethyl-4-ethylmethylamino-2,3-dihydro-1H-
cyclopenta[4’,5’]pyrido[3’,2’:4,5]thieno[3,2-d]pyrimidine
The final product of preparation 75 (0.69g, 2.10 mmol) is suspended in
phosphorous oxychloride (11 ml) and heated to reflux for 4h. The excess of phosphorous
35 oxychloride is evaporated under vacuum and the residue redissolved between



The final product of preparation 2 1 (1.20g, 3.65 mml) is suspended in
phosphor ous oxychloride (15 m) and heated to reflux for 90 mn. The excess
of phosphwouss/Bxyehl ori de i s evaporated under vacuum amrdTiEreoos@sizdue

redi ssol ved between chl orof orm and a epol ed sol ution of 2N NaOH. The
aqueous phase is extracted twice with chloroformand the organic phases are
washed with water and brine, dried over magnesium sul fate, filtered and the
sol vent ayigpeoaictithneland/gcadled $autidnafISNCa@duTite agqecobipabsed.exfheded HNVR i s

cone! Syt L 80 S Bl BSEL o SVRBHLL B Yy phtsnd 4T (2,

3.0 (s, Gdierhagbesiom 2ifhtedfifred and tHd)sdRiREPARAIDFEDBH. 2B64g of the final compound

8-Chloro-2,2, 3-trjnethyl-5-norphol i No-%l- : - : :
et r ahydrapsPiandsb e B B Pk s dofssedtivinipe dgsegingl ot ny,
- 5- nmor phoYiek=88gh.- 1 , 2, 3, 4-tetrahydropyrimcio[4',5" :4,5]thieno[2, 3-c]-
2, 7- napht W}’g'oﬂﬁkgég“') -one (0.3g, 0.78 mmol, commercially avail abl e at
Phar meks k- o, refinr. PHAR010756) is suspended in phosphorous oxychl oride
(7 m) angy KinR oRNIHE CBCIK)ES bt elcbof (o 61901.60 (tuBleE3. 15 1€ 268 GeBS(MofSHPAWM i s
evapor at ed undgr va@%ﬂm and the residue is redissolved between NaCH 2N and
chl or of or & 2th -Za(au s phase is extracted twice with chloroform The
organi ¢ phase is washed with water and brine, dried over magnesi um sul fate,
filtered and_ev d. 0.27g of a brownish oil is obtained, pure enough
to peﬂ@or%?ﬁgﬁﬁb@\%gng synthetic step. Yield= 87% 1H NVR (300 MHz,
CHL OROFORM B3 n#) IraBfRylarm ) 3-meéltdaplo-8 8-dimethiyl)5,6,7 Bstefrahydid-isdquindlifie-42H)
3.75 (s, 2 3.9 4H) 9.0 (s, 1H) PREPARATI ON 24
2- Chl or o- F&rePattH ydrof uran- 2-yl met hyl ) - acet ami de A sol ution of
g hl or oacet é:j g‘hh@biddlact(rgs@tiﬁ@l f,rc()jn'ﬁ-r[ar?pal’rﬁﬂlin)50;c (Q.Sd)bs:lﬂ’lh.Q(rjnﬁmerbf mpeléliﬂédﬁh) (i s
ropw se adde 0 an ice-cool ed sol ut] etr r ur mne (2.59
5.1 shangl ARE AR YRS (SRR 6 Pl AsSe Th A PB AR HEhe.
(60 nky. OMeatddter 28klatd0P0 UrdiePNiBbgert NG fregiré 08ssdl. Mhalsvert ialehapdietio stir
at roomtenperature for 4h. Thllé%] o(r}%%mc sol u{?:ﬁ)gn IS \/vash?d { ce with
wat er and2?hitg rapidue [srpassed trpwh @ ?jﬂ%té’g ¥ GPIHR, glUtiAg YISEWlly ang
evapor at egichBflfietMasd 4 than 39@ tRé niblieredB$I01ade OHIEB:2. P 4BiLSTthefigal Obt ai ned,
pure enough to performthe next synthetic step. Yield= 76% 1H NWR (200
MHz, CHLORRMeSdgre #PRMRA. 55 (m 1H) 1.98 (m 3H) 3.25 (m 1H) 3.6 (m 1H)
3.8 (m 1eiEs(m 1H) 4.05 (m 1H) 4.10 (s, 2H) 6.90 (bs, 1H).
PREPARATI ON 25 2- Am no- N- (t et ahydr of uran- 2-yl met hyl ) - acet ami de
hydr o@Rl of THO024&APor 0- N- (t et r ahydr of ur an- 2- yI net hyl ) - acet ani de (0. 50g,
2. 81 mml | Rfyee nf% 8B@(MEI PN 24) is dissolved in ethanol saturated with
ammonia (15 m) and heated to 80C in a sealed tube for 3.5h. Once at room
tenperature, the solvent is evaporated and the residue (0.53g, orange
sol i d) copkgppaRATEON 7g1al product, pure enough to performthe foll ow ng
synthetic step. Yield= 97% LRVS, mz 1587(Mr_1 + PREPARATI ON 26 .
1-Amino-5-benzylmethylamino-7,7-dimethyl-7,8-dilydro-6H-cyclopenta[d]thieno[2,3-
25  b]pyridin-2-carboxamide
To a suspension of 1-(benzylmethylamino)-3-mercapto-6,6-dimethyl-5,6,7,8-
tetrahydro-isoquinoline-4-carbonitrile (1.45g, 4.3 mmol, see Preparation 77) in ethanol (70
ml), potasium carbonate (1.25 g, 9.02 mmol) and 2-chloroacetamide (0.44g, 4.73 mmol)
are added, and the reaction mixture is then refluxed overnight under nitrogen. The solvent
30 is evaporated under vacuum and water is added to the residue. After extraction of the
aqueous phase with ethyl acetate, the organic phase is washed with water and brine,
dried over magnesium sulfate, filtered and evaporated under vacuum. 1.70g of the final
compound are isolated. lts "H-RMN is consistent with the proposed structure. Yield =
100%.

35 JT-X00248-41



1- (Et hyl met hyl am no) - 3- nmer capt o- 6, 6-di net hyl -5, 6, 7, 8-t et rahydr oi soqui nol i ne
-4- carbonitrileThe product resulting frompreparation 2 (2.20g, 8.79 nmol)
i s suspemnstecdossmsetzianol (12 m) and et hyl net hyl ami ne (4pb62/pPRoosbz2774 ol )
is added. The reaction m xture is refbuxed under nitrogen for 6h. The
solvent is evaporated and the residue is passed through a flash

chromat ography colum, eluting with the m xture CH2Cl 2: MeCH 98 2. 1.20g of

Ej he ];r: 2a|11gpnwpgod WL? cﬂ:bé@lmﬂn 1\4|oe(lsdsH6)5p% (tlthmz\Ws g@@ﬂ) @(Rssbcﬂz?yb D)
3.0 (s, 5@) %50((%1 2%9@%:(@5 PGP e, zzw)m%( ’

1- Am no- 8 8- di net hyl - 5- et hyl net hyl am no- 6, 7, 8, 9-t et rahydr ot hi enof 2, 3-

c] i soqui nol i ne-2-carboxam de To a suspensi on of
1- (et hyl mBREGABMNTHON -78- ner capt o- 6, 6- di net hyl -5, 6, 7, 8-

tetrahydrg)gsmﬁwtﬁ%u -BénAnmetiyPdihino-2,8-diy#8oH-4. 36 mml , see Preparation
27) in ethanol pot asi um carbonate (1.45g, 10.5 mml) and

2-chl or oa‘é‘)é%'%[?ﬁ"ﬁé[“( é’]I@!S@dOE T ﬁ]%'le}‘°ﬁ5r%'dlﬂi’c!t§ﬂ'd"km§ﬂ)f?é‘er eaction mxture is

then refluxed f-%mﬂ@@ HRAGY B eHY1dnGhé- 707\@&1'&@‘!“7 gadinypeHLenper ature. The
solvent is evaporated under vacuum and watéer 1s added to the residue. After

ext r act i o¥olaPeRtafdihir el % RIPViHB-HERA EMIgR 4L699. 4 IRl sRetienriatien éhd

brine, dris@dp&YRId ifREHYLSIHtHETORELS (AT &) aht! teru@ﬁl (MHoHicRRPY R Y8 H AR D 44acuum
The reS|d|ue Ps urllfgﬂ,g by Iash@ror?atgt 3 e IL(I:tl ng vvltthH { 2/ MeOH

502 8. OugIabrs BAged. TR Misifn G ITRatat et GoT it el 1t Shel ORI RMSSE B ot ot

th th ¥ |
‘i\" 10 ( s? %ﬁbﬁﬁaﬁ%uﬁ%&%wﬁrﬁ andifd fésiauz 25 ?:urih@d MWEi?@Qﬁ)roMéi’ogr% éﬂJtlﬁb ppm

(s 0 (s, 2H
3.20 (q, 9H) dﬁh‘?mmﬁéan%mﬁtf@n%ﬁgw @L!H)f thﬁéﬁﬁd&ﬁﬂflﬂ@l\w@ooum ave Isoidtec
2,2-Di rret@wbaby,ggbyb%et hyl ami ne-1, 2, 3, 4-tetrahydropyrim do[4',5":4,5] t hi eno
[2 3- c]|so%ln0|n- 8(9H) - one ~
1- Ani no- 8JBX@PAER-A4| - 5- et hyl net hyl ani no- 6, 7, 8, 9- t et r ahydr ot hi eno[ 2, 3-

C |so gin h loat 2
chpendda " ThNUE Grb AR AL AR o Jofte SHERG TR 2ty 289 (RAPIGRE Ay o 1
hydr at e(OZlG)B@SD(OS 2H) ) ()‘M%')&Rfe@ 1Hhi%4lﬁb3<t1bibe is heated under reflux for

18h. Then the reaction mxture is allowed to reach roomtenperature and
| eft overnight at +5C. 0.62g of a white solid is filtered, washed with Et20
and its 1PRNRARATEONSOstent with the final structure. Yield= 58% 1H NMVR

290 (s, 5ok PRy atie-painetiyda it o 2 = 7 L0 20
8- Chl ﬁ@g-chal0péml'e{‘ﬁﬁf]PBﬁié@l]?ryﬁ’nﬁﬁltylean{%b-dlpﬂimidme I duct of
t et ropyri al product o
p(rae[):r ;ti olrcl)y29 %ﬁ%aigr@fcgi@%? 'S sﬁ é‘éedhgqg%ael hospﬁgﬁ%%dsﬂoxyghl oride
(10 m) aphbspbatosd oxychiesidey? nﬁlbandzheatemlmet Heteder Qﬂ‘mphifbplammsaf oxychl ori de
| s evapor %% %groxgéﬁ#@hﬁ%gﬁﬁ&?ﬂ%ﬁa%cﬁﬁﬂ' P the RLIREI UGS RY or of orm

and a coo i 0 e aqueous Hase I's ext Fac twice with
chl or of or hetween chloroform and water. The aqueous phase is extracted twice with chloroform and

25  the organic phases are washed with water and brine, dried over magnesium sulfate,
filtered and the solvent evaporated. 1.27g of the final compound are obtained as a
brownish solid. The THNMR is consistent with the desired final product. Yield= 96%.
JT-X00248-46
"H NMR (200 MHz, CDCIs) & ppm 1.10 (s, 6H) 1.60 (t, 2H) 2.80 (m, 2H) 3.05 (s, 3H) 3.40

30 (s, 2H) 4.70 (s, 2H) 7.40 (m, 5H) 9.05 (s, 1H)

PREPARATION 81
N°-Benzyl-N°,2,2-trimethyl-N°-(2-morpholin-4-ylethyl)-1,2,3,4-tetrahydropyrimido
[4',5':4,5]thieno[2,3-clisoquinoline-5,8-diamine



and the organi c phases are washed with water and brine, dried over

magnesi um sul fate, filtered and the sol vent evaporated. 0.64g of the final
conpound woeoantseizaed. The 1HNMVR is consistent with thepdesire@doiimal
product. Yield= 98% 1H NVR (200 MHz, 6¢£DCI 3) d ppm 1.15 (s, 6H) 1.25 (t,
2H 1.6 (m 3H) 2.75 (t, 2H) 3.05 (s, 3H) 3.4 (s, 2H) 3.42 (q, 2H 9.00 (s,
1H) PREPARATI ON 30 Met hyl 4, 4-di net hyl - 2- oxo- cycl ohexanecar boxyl at e

3, 3- D net hyl cyzlopiesansdnzgirtetiylarfig o-23 dBnethyl2, 3-aynpdbelH-zed according to

MG O t L. Am Chem . 1994 116, 3312-33 t ith

di net hy?g%ﬁﬁ’&ﬁg{a&“* 351]6{’?6?‘2’[%9,-ggﬁ@eﬂﬁ?{%@d]PW"P'@{“’eﬁﬁ&gPczﬁqft}ﬁ? i (SSF§Wm ) in the

gr esengedleffepamiibu B0 jeHuisfende@@¥ethbnO6d5 niPafd (Prmbiphaliregyibitng)atrond mm?tl 880!/o
escri be 0

ipn L.AP tte J.Org.Ch . 1991,. 56 99 ield 4.70

of the de%“&rsgé@“é? f‘?gg&ld%fjoﬁ%wx“gﬁr'sereegh’é %Vetr%"gﬁteﬁf\d?}%‘?ﬁ‘ ?'ﬁ?&"eﬁetgtcog AREDI ¢
zt (i‘p-( QHzﬁhﬁ;fﬁg&.WhEsomliigvaqugu OngééE r(eiuce{ilii:-ﬂ)ée\lésuﬁﬁ)anﬁd gh%!'@sioﬂ.le85 (%, 6ll(;l)

: s, 2. t : S : - roxy- 6, 6-
ret hy - 5 Bed T S At BRI IR il DR AP el o 8 2N
4, 4- di met ﬂhyéhMZin(@TI@’xbﬁieﬁi_mhME@fdbexaﬁl a@:gn(g%zfiﬂg@ﬁna?fﬁgoﬁiummvle)be_ea isolattcra]d. I
Prepar ati on, reacts W th cyanoacefam de (2. ); mol ) in nmethano
(2opm) i} t"ﬁg&lﬁr%g@ﬁ%ge %W'Bb‘%agé?‘[ﬁ#ﬁ%%%éwd? g’ﬁi}q’z‘ @7.%4109, 25.0 mol )
accor di ngJt-xoob484st hod descri bed at E. Wenkert J. Am Chem Soc., 1965, 87,
5461 t jeld 2. 75 i el d=539 he desired. f|nal t..1H NVR (300
o, BREO BRI BEMGYSSOREF Rt o) Spem SugSe ) T FES R o SRS &R,

2.4 I@Eﬁ’)ﬁgﬁg =

T?S- Di cgllsg)r %72&625?%1(3t %6?%27 8- t'e;(%’?#;gg'gi(g’ozqm %'gl(?qhél-hdi'gyfzbgrﬂ)t4f? | e
1, 3- Di hyd@o%ﬁ)é-%(%ﬂr@t%@l(m{s? B) 8.7t & ahydr oi soqui nol i ne- 4- carboni tril e
(2.75g, 12.6 mmol, see Preparation 31) reacts with phosphorous oxychl oride

(8 M) according_to the nmethod described at E. Wenkert J. Am Chem Soc, 1965,
87, 5461 PBE{/:' '@.Ngs?g (yield=61 %9 of the desired final product. 1H NWR

(300 WB‘LN%@z&@liﬂﬂ&ﬂi’ﬁe&ﬂms((ﬁyri@id%-yﬁn@tﬁy()lm,z,?,dﬂ) 2.70 (s, 2 H 2.80 (m
2 H PREPARATION 33~
3- Chl or o- tetehydropyrmidal4'$ 4,5 8-t et r ahydr oi soqui nol i ne-4-carbonitrile

Pal | adi umyjehsfeenyfistiiRttinees 8Qizdthe 0. 19nmol ) and pot assi um carbonat e
(0.81g, 5.88mml) are susp i n di oxane (10m

ended | ) and o
1, 3-di chl or o- 69@%W%@ﬁ%)fr9,m the fitlg compeynghoidrrepaation RN VARSI oni tril e
(0. 50, 1-?%@9@3anﬁﬁ@fdﬁ6®m§m@éémriﬁ%t& prardded. ddvbridudl ik erepursiongd (0.1 2g,
1.96 mmol ) _i s dropwi se added at roomtenperature under nitrogen atnosphere,
and t B8 rdbX00848%0xture i s refluxed for 48h. The solvent is evaporated

under red%ﬁfﬂn@gﬁﬁﬁMH@, @Hgohb?dmicg‘&epdﬁm%]é H?@'ﬁgfz{ J=6 33, ShoTBlgpaphy,
eluting with CH2Cl 2/ hexane 7:3. 0.21g of the desired final product are
obt ai ned. HYR&8 @=2 455 (s, 3H)4.5(s, 3 H) 4.9 (d, J=5.2 Hz, 2 H) 5.1 (t, J=5.8 Hz, 1 H) 7.3 (m,

5H) 7.8 (d, J=7.7 Hz, 1 H) 8.6 (d, J=4.4 Hz, 1 H) 8.7 (s, 1 H) 8.8 (s, 1 H)

25 PREPARATION 83
1-[3-({5-[Benzyl(methyl)amino]-2,2-dimethyi-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]
isoquinolin-8-yl}amino)propy!lpyrrolidin-2-one
Obtained (70%) from the title compound of Preparation 80 and 1-(3-
30 aminopropyl)pyrrolidin-2-one following the experimental procedure described in
Preparation 81.
JT-X00248-49
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.1 (s, 6 H) 1.6 (m, 2 H) 1.9 (m, 2 H) 2.1
(m, 2H) 2.5 (t, J=8.1 Hz, 2 H) 2.8 (t, J=6.5 Hz, 2 H) 2.9 (s, 3H) 3.4 (m, 6 H) 3.7 (g, J=6.2
35 Hz,2H)4.5(s,2H)6.3(s,1H)7.4(m,5H)8.7 (s, 1H)



1H NVR (300 MHz, DMSO-D6) d ppm 1.10 (s, 6 H 1.65 (t, 2 H 2.5 (s, 3H
2.65 (t, 2 H 2.70 (s, 2 H) PREPARATI ON 34

1- Ami no- 5w8,28edi0s8 1@t hyl - , 8, 9-t et rahydr ot hi eno[ 2, 3- c] ipewgP2OBI0IITES 2- car bo
xam de 3-Chloro-1 64

,6,6-trinethyl-5,6,7,8-tetrahydroi soqui nol i ne-4-carbonitrile (0.21 g, 0.89
nmol, see Preparation 33) is solved in ethanol (5 m) and potassium

car bonat eEXAMBOES 2. 14 nmol ) and thi oacetam de (0.81 m, 0.89 nmol) are
added. This reaction mxture is refluxed overnight under nitrogen.

Addi tional 0.2 equivalents of thioacetam de are added and the reflux is
fol | oned EXAMBhEtTher 4h. Once the solvent is evaporated under reduced
pressure, ] 20, | r ed with chl oroform
The or ganlzgngﬂ{fg%w%ﬁmv\ghﬂﬁay &\A'/lgtg aﬁd4 g%&nﬁyq’ﬁ%d over nmagnesi um
sul phabe, tetiahydrapyrimmide{45b4 5 thienof2, afo}-ﬁqumobnze@fnme the desired final

product are obt ai f.Qr e follow n sinthetic step.
Yi el d= 100% %@g?£8w9'%éwﬁéﬂ1géﬁlo (s, 6 H 1.66 (t, 2 H
2.55 (s, t&kﬂ)ah;klrdﬁyr(m@o[ L B4, Fthgho( 2 3-cPsaepinglig?  ( bs, 2H) 6.46 (bs, 2H)
PREPARATI 5 ;

2,2,5-Tri @l%/f”?"ﬂm&'ie? ep{ ahatc?r Busr?un%pgg?%j |,n§tr?a£{\’o%j ml& nf&Z g\or r}oélg-qw nol
i n-8(9H) - 4<ym$hyl)amine (0.27 ml, 2.02 mmol) is added. The mixture is refluxed overnight and then

1- Am 38 alfita té) gg.tmé?rﬁtgméergtutrs%%vé"a%g&%apﬁé%férenﬁ%dégm?ew @ﬁ.k.lafe?fa%dcar bo

xam d rreparation
ort hof or nuame(dmtmdat}\ami@nﬂtedﬂwhetmm@mmlctrleelut wemaﬂakk(wldOBdHWR)% mmol) is

added. Th&g [gtéﬁwdtﬂ théd@ﬁ ay&gjﬁ an%fWé?& f&ro 3h. Then the reaction

m xture i8S to reac enper at ur e and | eft overnight at +5C. 0.1
6g of a V\mew@I-Z‘cDQ%)flltered, washed with Et20 and its 1HNWR is

o1 0 et Nt oD R IS BEOESE Wi 1,07 €, 6'F) 15800, pEe MR 208 148 =8
(s, 15 PREPARNEZISONs3BH)2.45 (m, 2 H) 2 56 (t, J=6.87 Hz, 2H)275 (t J=6.10 Hz, 2 H) 3.20
O oo nn 4B $aaTR D Totutd H%?‘ééi‘% TN YR S A

suspendedgjs9 (phoHphor ous oxychloride (5 m) and heated to reflux for 2h.
The excess of phosphorous oxychloride is evaporated under vacuum and the
resi due redissol ved between dichl oronet hane and a sol ution of 2N K2C03. The
aqueous pHEXA®IRLE 2xtracted twice with dichl oronethane and the organic

PIr onga BaBimab i Re it B4 BB 2R S ompound ar e

288 éii ni‘a. F\If\E/RMyHHNBﬁImmm;&mmnm?ml]lgbqud&gim&dm;mmaI pr2 oduct 68Yi el d;
% . . L, : ,

2.83 (t, 2H) g%%ga '%%2(45%55’“216‘9(@%951}?%@5@% éil{P'ég aht (pyfidin-£: 08 (5 31

3- Chl or o- #imectijaiihe ll6widgteé Bxderimebial ploceditirealegdiiisEdsin @xample he- 4- car boni tr
ile Qbtai ned% %ﬁéﬁ the title conmpound of Preparation 32 and isobutyl
boroni c afl-& éqthe experinental procedure described in Preparation

i%éH(z‘tﬁ'\/R;r(l AAER g&ﬂb MARGHRESIDBPELEMOPod &, 664)1.54 @1lu=B49 652 ty 296 (1%, 2 2H)
' ’ 322(5 4 H) 3.38 (m, 2H) 3.78 (s, 4 H) 4.76 (d, J=5.49 Hz, 2 H) 7.33 (d, J=4.88 Hz, 2 H)

8.37 (t, J=5.49 Hz, 1 H) 8.49 (d, J=5.49 Hz, 2 H) 8.56 (s, 1 H)

EXAMPLE 3
30 2,2-Dimethyl-5-morpholin-4-yl-N-(pyridin-3-yimethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinolin-8-amine
Obtained (84%) from the title compound of Preparation 6 and (pyridin-3-
yimethyl)amine foliowing the experimental procedure described in Exampie 1.
m.p. 248.8-249.3°C



(m 1H) 2.65 (d, 2H) 2.72 (s, 2H) PREPARATI ON 38

1- Ami no- 5-1sobutyl -8, 8-di net hyl -6, 7, 8, 9-tetrahydr ot hi eno[ 2, 3-c] i soqui nol i ne
- 2- car boxermemsghtai ned (99% fromthe title conpound etTRre@anaion 37
and thi oacetam de follow ng the experssental procedure described in
Preparation 34. 1H NVR (200 MHz, CDCI3) d ppm0.97 (d, 6H) 1.05 (s, 6H)
1.63 (t, 2H) 2.21 (m 1H) 2.72 (d, 2H) 2.80 (t, 2H) 3.04 (s, 2H) 5.32 (bs,
2H) 6. 47 (rbmmrre@oomm&?mb@emppm 1.07 (s, 6 H) 1.55 (t J=5. 80 Hz, 2|-|) 2.76 (s, 2 H)
22D|msth\pll-5|sobuy - etra7ydropy m d é 5]th|en023-

c] i soqui nd&i hs.8{( IHp-36 1@, @1‘5{)5&7@9@ ¢ TR 77 (Fodtd B He Hé7c°’§rfﬁbl]ri‘@ of7 (

Prepar at i gay 38Hand Hshal (qorde1ed AE MRHE 8 4@l (b oyangs R ey ﬁmen I(ﬂﬁemrgl pr ocedur e
described in Preparation 35. 1H NVR (200 MHz, CDCI'3) m 1.00 (d, 6H)
1.01 (s, 6H) 1.70 (t, 2H) 2.29 (m 1H) 280(d 2H) 288(t 2H) 3.42 (s,
2H) 8.29 EgambdE 42.57 (bs, 1H) PREPARATI ON 40

8- Chl oro- 2, 2- di net hyl - 5- |sobut¥ -1,2,3,4- tetrahydro%rin‘ido[4' ,5':4,5]thien
o[ 2, 3- c]22dRjmetbyksrmarphalinrdy 'ﬂ%@%"di"? -Stiimgth Wk t-R8:4onpound of Preparation

39 and phespitguRsSyriniidoM: 3':h Spnicid[28ld])6 hmcﬂmmamtal procedure
descrlbed|f1m'\grgéi§1yratloﬁM QT I\/I!2 cgoh CDCI3) d ppm 1.02 (d, 6H)

1.10 (s, 6H) 10ptained (82%) er”B’tbe(“H? CQ‘HPOWB@‘ Ftrapa@i#)n Qa%(r(ytﬂdmz%i) 3.47 (s,
2H) 9.09 §IﬁwetHW)aan %éxp%rlmental rocedure described in Example 1.

3- Chl oro- 1furan- - 6, 6-trimet hyl - , 7, 8-t etrahydroi soqui nol i ne-4- car bon
itril d0coMap-rfdd-§24 °G 1 om t he t|tIe conpound of Preparation 32 and

2-furanbor, I e

pr epar at | o YR MICYRR CIORRRTM BRI et FHET RO e TR Brfte
2.77 (s, BE)2B)G&1((m, 424)3.6/ &0 2HN3.9Hm, A HAN4.0m(d,LHK.67. 1, 2(14), 6.28H(d, J=4.67
PREPARATI

2T A not®: 1) A249G1 15532 i dimy 637 b of 588G ) i 10 ot ) 8.5

i soqui nol Ure72HzcaH) &Fanisde Hpbt ai ned (92% fromthe title conpound of

Pr epar, gtl on 4 1 and thioacetam de follow ng the experinental procedure
described in Preparation 34. 1H NVR (200 WMHz, CDCI3) d ppm1.10 (s, 6H)
1.67 (t, BHAMPLES(t, 2H) 3.10 (s, 2H) 5.35 (bs 2H) 6.51 (bs, 2H) 6.59 (d,

1 2. 3, - MRk B2 B TR AR AR Sotui nol 1 ne (o) - one
Obt ai ned {Ardfydiopyririte[4'|5: hﬁ]mma,meb][sfoqarmnm&anﬂne 42 and et hyl _
35, TH NVR (20070 GBS SpTB It Foveor SarPaBigTRana e 5 10 (1. 2ty
3. 44 @9, adthdxyBenzytjamibi)follovddd the ekidprivieStal grdceduird dBSGﬁBeﬂi’n Extaihple 1.
m.p. 212.4-213.1°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.13 (s, 6 H) 1.60 (m, 4 H) 2.77 (t, J=6.46
Hz, 2 H) 3.29 (m, 4 H) 3.45 (s, 2 H) 3.88 (m, 2 H) 3.91 (s, 3H) 4.88 (d, J=5.77 Hz, 2 H)
5.31 (t, J=5.77 Hz, 1 H) 6.94 (t, J/=7.28 Hz, 2 H) 7.30 (m, 1 H) 7.39 (m, 1 H) 8.75 (s, 1 H)
25
EXAMPLE 6
N-(2,3-Dimethoxybenzyl)-2,2-dimethyl-5-morpholin-4-yl-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-clisoquinolin-8-amine
Obtained (92%) from the fitle compound of Preparation 6 and (2,3-
30 dimethoxybenzyl)amine following the experimental procedure described in Example 1.
m.p. 219.0-220.1°C
"H NMR (300 MHz, DMSO0-D8) & ppm 1.07 (s, 6 H) 1.55 (t, J=6.10 Hz, 2 H) 2.75 (d,
J=5.19 Hz, 2 H) 3.21 (s, 4 H) 3.35 (m, 6 H) 3.79 (s, 3H) 3.81 (s, 3 H) 4.76 (d, J=5.49 Hz, 2
H) 6.84 (d, J=7.02 Hz,'1 H) 6.97 (m, 2 H) 8.16 (t, /=5.49 Hz, 1 H) 8.56 (s, 1 H)
35



PREPARATI ON 44
8-Chloro-5-(2-furyl)-2,2-dinethyl-1,2,3,4-tetrahydropyrimdo[4',5":4,5]

t hi eno[ 2,80 20Q6/eequi nol i ne Obtai ned (66% fromthe titl eccarpasni:27of
Preparati on 43 and phosphorous oxychl esi de follow ng the experinental
procedure described in Preparation 36. 1H NWVR (200 MHz, CDClI 3) d ppm 1.15
(s, 6H 1.75 (t, 2H) 3.18 (t, 2H) 3.53 (s, 2H) 6.64 (d, 1H 7.23 (d, 1H)
7.72 (s, BXAMPLEY (s, 1H) PREPARATI ON 45

3-Chl oro- ]- -3-)l 6. 6-tripnethyl- , -t et rahvdr ol sqgui.nal i ne-.4- car bon
itrile Ob%'éﬁf(%égf&l'mﬂ%"?‘F‘b‘ﬁPf‘ﬂ'é"’%‘iV\t(ﬂj%%ﬁ%‘é%‘ﬁ%ﬁﬂ%é%@?a@ A sigshas

3- f ur anboglisoquinclird 8fyd)ahtinoimethdbenseaesudonarhider ocedur e descri bed in
Preparation 33 H 0 L CDCl 3 1.0 1.68 (t, 2H)

2. 75 (o, 21y 2085 (oaaf P i cppduteSHfkperalin Smg - 1)

PREPARATI bt amino)benzenesulfonamide following the experimental procedure described in

1- Am no- 5-fur$}$- 3-yl-8,8-dinethyl-6,7,8,9-tetrahydrothi eno[ 2, 3-c]i soqui nol i
ne-2- car bRy &e otai ned (93% fromthe title conpound of Preparation 45
and t hi oasgi. 258@e23D590wi ng t he experinental procedure described in

P ti 34. 1H NVR (200 MHz, CDCI 3 .09 .. B 1. 2 2.90
CroPShy SR (oo SROreA] o om0t BB 13 m. 2 0 (8 5 2P S2BE b, “14y
7.91 , T- - - , izt =

R RRILE ikl ?fﬁ‘%ﬁfﬁ-“%‘* @Efﬁz?ﬁi“?n%[ T ) o SR )2 one
Obt ai ABd r3% (ﬂr%ﬁﬂp hbEz12 H) 8.38deploth@561s.Aridbar ati on 46 and et hyl

orthoformate foll owi ng the experinental procedure described in Preparation
35. 1H NMR (200 MHz, CDCI3) d ppm1.12 (s, 6H) 1.71 (t, 2H) 2.97 (t, 2H)
3.47 (s, BYYWMPLESR (s, 1H) 7.55 (s, 1H) 7.98 (s, 1H) 8.13 (s, 1H

PREPARATI M. i ethyl-5-morpholin-4-yI-N-(2-pyridin-2-ylethyl)-1,2,3,4-

8- Chl or 0-5- (3- TUryl - 2, 2= ai meth PN ey opyr i mi do[ 4, 5" - 4, 5] thi e
no[ 2, 3- cleteadhydreryrimidof St fdthiqned3$-dliseauinading-aming orpound of

Prepanrati on 47 i f b b pent al

bt ocedir e desc PR 8B e Y B S e e RS oo 1. 15
(s, 6H 1yleypamineHpliayiog thetexpgrneatabgrocedurg dpscaribed if Exampke 17. 57 (s, 1H)
8.03 (s, 3719 34 Soc 1H) PREPARATI ON 49

2- (3, 3-Di net'hyl cyclopentyliden)mal ononitrile In a Dean-Stark apparatus are

ref | uxed &vBIMR @00 MH3; GHbOROAQRMID) Bepriran ddam( 6.H) 1880 (554 B92 s, 2 H)

synt hesi z ccordi Paq t al v l09,

5731- 5740?-,ql 92&&’6%@”% fzﬂ@L?é‘ %g"fJ ﬁg%%@i“"nr%l)) ,-OMWS@& i?'g 77(159. (geg,

35. 81 20molj37.28Hzag &) i7osB@h, ol KIHS.62 (drl=1110 HONUEE7E 8)1M)) . Once again at
roomtenperature, the liquid phase is decanted and washed with water and
brine, dried with magnesi um sul phate, filtered and evaporated under reduced

pressure. EXARg $ the final product are

2,2-Dimethyl-5-morpholin-4-yl-N-(1-naphthylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-clisoquinolin-8-amine

25 Obtained (40%) from the title compound of Preparation 6 and (1-
naphthylmethyl)amine following the experimental procedure described in Example 1.
m.p. 266.1-267.3°C
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.14 (s, 6 H) 1.60 (m, 2 H) 2.77 (t, J=6.18
Hz, 2 H) 3.28 (m, 4 H) 3.48 (s, 2 H) 3.88 (m, 4 H) 4.92 (s, 1 H) 5.33 (d, J=5.22 Hz, 2 H)

30 7.52 (m,4H)7.90(m, 2H)8.11(dd, J=6.32, 3.30 Hz, 1 H) 8.84 (s, 1 H)

EXAMPLE 10
N-(2-Furylmethyl)-2,2-dimethyl-5-morpholin-4-yl-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thienof2,3-clisoquinolin-8-amine



obtained as an oil and pure enough to performthe next synthetic step.
IHNMR in agreenent with the proposed structure. Yield= 83% 1H NVR (200 MHz,
CDCl 3) d wprmds/os8724s, 6H) 1.75 (t, 2H) 2.60 (s, 2H) 2. 9@cC{ter2@ish12774
PREPARATI ON 50 67

3- Ami no- 6, 6-di net hyl - 1-t hi oxo-1, 5, 6, 7-t et rahydrocycl opent a[ c] t hi opyr an- 4-
carbonitrile2-(3,3-D nmethyl cycl opentyliden)mal ononitrile (7.32g, 45.69

nmol , see Prep@b@iﬂé@l%é% frofh tﬁ@k.ﬁ@domaomdmtmﬂaérarmﬁ@(z( fByltHyl)amared
car bon di sulfide (13 m, 0.29 i.s adde one portion. Finally,

triethyl afﬁ‘ﬂ‘émgéh%%??(ﬂ'”mtaigr‘?ﬁedu@ CribRsl | X"P‘H‘é’“ér Baction mixture is
stirred af, g opmetempecature for 20h. Water is added and the precipitated

solidis filtered and washed with nethanol. It weighs 3.51g and its 1HNWR
'S consi stENVRVA0R Mo GiKGROFARME) 5 i eHs il d804mRASE Thid, =632

extracgi o t I t h j e

sol at . Mo & a5 G DR ) 20 (309 e [P0 9Tk SRR A 6006
1H NWR (2607W2 I-(;DCAZB()d d—bﬁ)(ml-tz 261) @78 BH) Hl 70 (s, 2H) 1.80 (s, 2H) 3.00
(bs, 1H) 8.25 (bs, 1H) PREPARATION 5 1

1- D et hyl am no- 3- ner capt o- 6, 6- di net hyl - 6, 7- di hydr o- 5H[ 2] pyri di n- 4- car boni
trile TheEKAMRIEt1Tesulting from preparation 50 (3.51g, 14.85 mml) is

ded,, . 5. 6M sol uti i
SE;JSO?I,enBZ ylm&ngézggéﬁ)e%%%i@dgﬁé{ﬁﬂ%h@t re'r}(‘é%eat’éa over nisgh;J :';I?n8l52:
under 10i t tedrghydropyaimidof415':4, Slthdersd[2,3Td]isoguinadint8-amie/apor at ed and t he

id i h th
mxture Coot 2 RENIRbEY ) BriiE e EBRABHAHASIIAAH 6hy LGS, LT
33% 1H NMRe(@%‘tlnMﬁlpwﬂguhRW@)talqbrmdu@ Q@c(lseCBIH)EmleDBQbs, 1H) 2.70
(s, 2H) 3m1;92( 4% 2 (s, 6H) PREPARATI ON 52

1- Ami no- 5-df m no- 7, 7-di net hyl - 6H 7, 8- di hydr ocycl opent a[ d] t hi eno[ 2, 3-
b] pyri di n- EQNMR b@DOdVIHddDNISOaDé)J@ppmSﬁ bfe, 6fH) 1.6 (t, J=6.1 Hz, 2 H) 2.7 (d, J=6.3 Hz,

1- d| hy D e

[2] pyr|t5d| AT 5%(@1?@?%99 (‘ﬁ?gﬁnﬁr%z AL B BQ%L Som B % 1 éPhano
(50 M), p&@si=68 darbdnabds,(1d) 35g, 9.78 mmol ) and 2-chl or oacet am de
(0.50g, 5.38 mmmol ) are added, and the reaction m xture is then refl uxed

overni ght. The solvent is evaporated under vacuum and water is added to the
resi due. EXAdMPlEK12action with ethyl acetate, the organi c phase i s washed

Cth N . q
Ui e e et EIRL S MR ot S it
consi SZOent:]mbqlhmbha-sﬂrlmmselbmpyl}pynnobd|n>2 -ehel = 99% 1H NMR (200 MHz,

SEDO g) 1g E’gm 1 E%&@A@i%) g-.e(tﬁle c%mpogng & I!"r%pal%ﬁgn 8-ahd {-%-a%mopﬁop%lﬁ- (s,

4- Di et hy lpgnolitin-2; o&edollmnr’ig/ﬂhek,xaeltﬂhhmdrmedédtuye:blmmib&di[n Example 1.

4' 5" ] pyri % t hi eno[ 3, 2-d] pyri m di n-7(8H) - one
1- Ani no- S”HPnéqgh ?39112 -7,7-di met hyl - 6H 7, 8-di hyci rocycl opent a[ d] t hi eno[ 2, 3
"H NMR (400 MHz, CHLOROFORM- D)dppm 1.1 (s, 6 H) 1.6 (m, 2H) 1.9 (m, 2 H) 2.1

25 (m, 2 H) 2.5 (t, J=8.2 Hz, 2 H) 2.8 (t, J=6.5 Hz, 2 H) 3.3 (m, 4 H) 3.5 (m, 6 H) 3.7 (q, J=6.1
Hz, 2 H) 3.9 (m, 4 H) 6.3 (t, J=6.1 Hz, 1 H) 8.7 (s, 1 H)

EXAMPLE 13
2,2-Dimethyl-N-(2-morpholin-4-ylethyl)-56-thiomorpholin-4-yl-1,2,3,4~
30 tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-8-amine
8-Chloro-2,2-dimethyl-5-thiomorpholin-4-yl-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinoline (0.07g, 0.17 mmol, see Preparation
10) is suspended in ethanol (5 ml) and (2-morpholin-4-ylethyl)amine (0.11 ml, 0.86 mmol)
is added. The mixture is refluxed overnight and then allowed to cool to room temperature.
35 At+5°C a precipitate is formed, which is filtrated and washed with ethanol and ethyl ether.



b] pyri di n- 2- car boxam de (1.04g, 3.42 mmol, see Preparation 52) is supended
in ethyl orthoformate (23 m ) and p-toluensul fonic acid hydrate (74 ng,

0. 39 muolwoizsocadgrd. This m xture is heated under refl urchrmpr2@shi277hen t he
reaction mxture is allowed to reach soomtenperature and | eft overni ght at
+5C. 0.24g of a solid is filtered, and its 1HNMR is consistent with the
final structure. The organi c phase i s evaporated under vacuum and the

resi due ionewdiidd, @dvdiyhd b.e5hasdito trMBriapbysistehtudiinrtge Hesirdd filal Bompound.

di chl or ongt hane/ et hanol 99.5:0.5 and then with CH2Cl 2/ MeCH 98: 2.

Addi ti onaY'e@‘@Jgf the desired final conpound are isolted. d obal yield=
76% 1H NwR. (88Q2-189z3°cCDCI 3) d ppm 1.2 (s, 6H) 2.95 (s 2H) 3.20 (s, 6H)
3.25 (s, 25 (é\ﬂ 1H) 12.1 (bs. 1H PREPARATI ON 5

7- Chl or o- NI?W%@DQ Hému@ﬁ@ﬁo@\@m%@m 1%#%%'6)3?1{59[('“42 H3:256 (d, J=4.67

pyri dof3 ene{ i r

prepar%tl o%i QSQ) %gggé . éqzqﬂwg Bggﬁ:tsuyzen ede%ﬁl}]g}?fg Hﬁor@u%@c%f%rl de
(14 m) a5156lﬁmaaﬂd?ﬂ8t@ (meflidx for 3h. The excess of phosphorous oxychl oride
i s evaporated under vacuum and the residue redissol ved between et hyl

acetate and a cool ed solution of 2N NaOH. The aqueous phase is extracted
twice wi tEaX.éMIﬁ’SJLE Hcetate and the organi c phases are washed with water and

bri ne. _dr ochiethy RN HichyPo.hidmirbRBIARELhEs S0l vent evaporat ed

0.51g of T ound ‘are obtai ne I's consistent with the
desiréd ftqualhypqumuunldomél 4:51thiEnol 2, Bralisrapinetingd-emingDCl 3) d ppm 1. 20 (s,

6H 3.0 (s, 2Hy | rret h@?% &bt tﬁﬁgﬁ &Hpgﬁd &ﬁépz&ﬁhor}w ?—’Fﬁmﬁ@ 55

3- I\/Ercapt066 -m)r dro-5 ridin-4-carbon
itril Theylmﬁ&woemlrreefguwwm@@wefemlmeewp@pe@ﬂems@@egzrgExarzp 513mm|) is
suspended_i ol 8 m) and norpholine (6.1 3g, 70.4 mmol) is added.
The react’¢ 'z‘r?"lbxtured'clfos1 heat ed overni ght at 100C under nitrogen. The

sol vent i %Hé{MIBMQ;ﬁ WiizaGHLOROFQRIM e pripdsseal & Hr badm, aH)I2a7s(’6 J=6.3 Hz,

chro og Yg X g of
t he ?ﬁ%alﬁ‘?@a n’d g?%'sg%'t aﬁﬂg'gw?feﬂ)gfg %yf%%(%gg{b%s?%&L%mM D)
d ppm 1. 20”(%"'9351? (n, 23 &7 (RH)H)2. 75 (s, 2H) 3.60 (m 4H) 3.80 (m 4H)
PREPARATI ON 56

1- Am no-5-(1-norfolino)-7,7-dinmethyl -6H 7, 8- di hydrocycl opent a[ d] t hi eno[ 2, 3-
b] pyri di nERAMEIEOKAN de To a suspensi on of

3- mer capt g€ @ngbgm *lwn&n@{:lg.gahyqftgi{dm mn??.oﬂseeﬂ [02 314

[ 2] pyri di n=4-car Preparation 55) in
et han@b (mrahyﬂromuim@l%%&ﬁmmoﬂ@&]Myll@neﬁ}amm) and

2-chl or oacet am e {dy @90, i 39 BlehoBlfy ASE0ra5 B8 iAGHL D m xture

is then refl uxe e so 'S evapo cuum and wat er
is added yloetind)andss fdxﬂe\t\llnAﬁh@exmlmntaAmrdcedwevdelShﬂbﬁddhIEGamn@tﬁ’ane 1.57g of
a solidi |9b§5%i1r1§§>188‘@ its 1IHRW is consistent with the desired product.
Yi el d= 36% " ' '

"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.13 (s, 6 H) 1.60 (m, 2 H) 2.73 (d, J=6.04

25 Hz, 2 H)2.84 (m, 4 H) 3.45 (s, 2 H) 3.54 (m, 4 H) 4.93 (d, J=5.77 Hz, 2 H) 5.02 (s, 1 H)
7.29 (m, 1 H) 7.76 (m, 1 H) 8.56 (dd, J=4.67, 1.65 Hz, 1 H) 8.69 (d, J=1.65 Hz, 1 H) 8.76
(s, 1H)

EXAMPLE 16
30 2,2-Dimethyl-N-(pyridin-2-ylmethyl)-5-thiomorpholin-4-yl-1,2,3,4~
tetrahydropyrimido[4',5':4,5]thieno[2,3-clisoquinolin-8-amine
Obtained (84%) from the title compound of Preparation 10 and 1-~(3-
aminopropy!)pyrrolidin-2-one following the experimental procedure described in Example
13.
35 m.p. 224.7-225.8°C



LRVB: mz 347 (M+l) + PREPARATION 57 2,2-Dinethyl-4-(1

- nor phol i no) - 2, 3-di hydr o- 1Hcycl opent a|

4' | 5' ] pyrwdaep@/as&i2u4, 5] t hi eno[ 3, 2-d] pyri nmi di n- 7( 8H) - one PCT/EP2005/012774

1- Am no-5-(1-norfolino)-7,7-di nmethyl -6+ 7, 8-di hydrocycl opent a[ d] t hi eno[ 2, 3-
b] pyri di n- 2- car boxam de (1.57g, 4.53 mmpl, see Preparation 56) is supended
in ethyl orthoformate (30 m) and p-tol uensul fonic acid hydrate(0.10g, 0.53
mol) is HHNMR (400 MHz] QHLOBOFORM-&Y) @cbpumddr (sr @H) 16 @v,er i) Zytt, JFham, ke

sol vent i e

chr omat ogrﬁf);t ny, ’eﬁ%&e??lgg ’r\ﬁ@%i@‘cf‘w%e%ﬁsd #’2 H%z%égé Qrg"ép%ﬁél ﬂgg_/a?nd its
1H RWN i s(re,ohll) ggnt J54d.4 izt heél) dekstred.aidnpbidh8.6 () &H4d3-Hi2041) &1d (BIVRH() 300
MHz, CHLOROFORMD) d ppm 1.20 (s, 6H) 2.80 (s, 2H) 3.25 (s, 2H) 3.50 (m
4H) 3.75 (m 4H) 8.20 (s, 1H) PREPARATION 58 7-Chloro-2, 2-di nethyl -4-no f
hoHn- 48yl EXZABIRIiENYAr o- 1Hcycl opent af

or epar o1 1 N2 pfetiospblriy A b ¥ BriomRani- v GER B! 0Ls oxyent or i de

(3 m) antetradydecphyrimidof4' 5k 4{53thietin[2 ‘3I=rd|smueuﬂm$-apiimsphor ousoxychloride is

evapor at ed und d et hyl acetate
and a cool ed sO %{&W?ﬁ%"@&%%ﬂggﬁiﬁgﬁu%%%éﬁ%ﬂ P@ E@ﬁ%ct ed twice with
et hyl acedla‘t%hcaqydemZy@amnrwmI@Mp@&Bae@(parlmemmi;hl@dedwrekﬂewa‘tbed imBdarhpients, dried

over %04) Ulgb %‘PO filtered and the sol vent evaporated. 0.1 1g of a
browm sh s i's obf ai ned, whose 1HNMR i s consistent with the desired

12 i naI2H|)or gﬂggusz 608l MHz %%oﬁdﬁmmm@ erIZ1 1806 SH) d.5pRMm, 2. I'B%Jéfﬂq?{?{gi gg
S S
2 b Dy AR BB e BIHDIS (oI HER BB 15 ) 5103 (et A0t Jipgarin do are

refluxed g sr1m(§h1‘- HEB@OQUBEH‘TYAZCYW ﬂtra)np@@gﬁ D98 7635, 20HymO

conmmer ci aI y available at Aldrich nr.31, 147 nal ononltrlle (4 489, 67.8
nol ), ammoni um acetate (2.26g, 29.32 nmol) and acetic acid (4.5 mM) in
t ol ueng 6FxAMPLEME |iquid phase is decanted and washed with water and
brine, dried with nmagnesi um sul phate, filtered and evaporated under reduced
pressur e. 1834@y2- QfmFﬁ'ﬁ’"ﬁI"h!ﬂm?f gehe-ﬂ “Mrle2:84cai ned as an oil and pure enough

t o perf or fatidNgdrE iRl P :uS ﬁﬁéﬂb[z td%chnuﬂﬂihe@m.dmmpyggy%ﬂaﬂﬁffn

structure. Yield="91%H NWR ( ppm 1
4H) 2.90 PRe 2H) PREPARATI ON 60

3- A no- 5, 5- di oBidida av) ot tlﬁ@@@%péﬁd&%f)%ﬁﬁw 8K a(g] Lhi opyr an- 4-
carbonitrile 2-(2,2-D nethy gq(goent | i den) mal ononitrile ( % 4 1.13
)

mol | ZQeea@F@ﬁ&?Pé({)PHFP"Q%Z'Pﬁe PYEg th%emwﬂmlmmmﬂtesemew xamPle ar bon
di sul fi de1§12.26 nl, 0.26 nol) is added in one portion. Finally,
triethylamne is added (0.43 M, 3.09 mol). The reaction mxture is
stirred afnﬁt?dﬁ\zr%%ét%ture for 20h. Water is added and the precipitated

Isgl Icgn!s?sIH(ia EE\HW%WHZV@SE@F[OP@WJ@HWH 2 (b, W) 9884 B59 oARd 44 § HEHNVR
2H)2.1(m,2H) 25 (t, J=8.0Hz, 2H) 2.7 (t, /6.3 Hz, 2 H) 2.8 (dd, J=4.9, 2.5 Hz, 4 H)

25 3.4 (m,6H)3.5(m,4H)3.7(q, J=6.3Hz, 2H) 6.3 (m, 1H)8.7 (d, J=2.7 Hz, 1 H)

EXAMPLE 19

Ethyl 4-{2-[(2,2-dimethyl-5-thiomorpholin-4-y1-1,2,3,4-

tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinolin-8-yl)amino]ethyl}piperazine-1-
30 carboxylate

Obtained (41%) from the title compound of Preparation 10 and ethyl 4(2-

aminoethyl)piperazine-1-carboxylate following the experimental procedure described in

Example 13.

m.p. 182.9-183.8°C



final product. Fromthe aqueous phase, by extractions with ethyl ether,
anot her 4.48g of the final conpound were isol ated, pure enough to perform
t he next wopnbéwatstr4st ep. A obal yield= 97% H NVR (200 Mgz /EBR¥058)2704 ppm
1.45 (s, 6H) 1.90 (t, 2H) 2.85 (t, 2Hyo 6.30 (bs, 1H) PREPARATION 6 1

1- D met hyl am no- 3- ner capt o- 5, 5-di net hyl - 6, 7- di hydro-5H-[ 2] - pyri di n- 4-car bon
itrileThe product resulting frompreparation 60 (4.95g, 20.94 mmol) is
suspended'H NMR #D00VIHZ, 5CHLORPFORM-M) ey 1 dntidné=2(121HS, 61H) 12,618 )1 .Gtiinon i n

EtOH, 119 | ) d r i, N, M %1, i e rhight at
85C under4%ﬁt2r'o é%\1r q)?'?%gées'g;ﬁ}g‘lv@?s?%l(ﬁ %Eﬂéés%t vén'% él]'g%&év'%ag'\rég—ti%gqgnd t he
resi due i 8.7dasée2 Har DUy K- 2a(af VB6R Hzh2 byt Dn.affy ol uing.7ds,utithg first with
the m xture CH2ClI 2/ MeOH 99: 1 and then with CH2Cl 2/ MeOH 98: 2. 1.67g of the
final conpound are obtained. Yield= 32% 1H NWR (300 MHz, CHLOROFORM D) d

ppm 1. 80 EXABMLEI2®0 (t, 2H) 2.90 (t, 2H) 3.25 (s, 6H) PREPARATI ON 62

L- Ami o~ 594 5 i o8 vl B LNl O iR AL o enol 2,3

- b] pyri di'ne-2-caf boxam sion
1- di net hytedrahydr@yrimicloft’ 5°:8,55thignai2 Rydliseoguingiliny@amirgH- [ 2] -

i di n-4- bonrit i | - " ti 61) i th | (68
Py dine & oo DB Ry e e Bty PrORAR oD O1) in ethangl ¢
'T’hgss m’r\?le)etlahgdramdwdo[éhﬁ:#ﬁéll@“@ﬁ&ﬁ-lcmcmndlm d0.108g.tth2d mgmu sﬁed%repfratnim ggt :
After qléxt ? jé?c'% ?3%%8? ﬁﬂ{e%ﬂ?/w %e |)a%§&%§%g?@g%.§fgtﬂaﬁg@g% @ \t/?/grgtﬁgg)ov{ﬁ ?‘ﬁgwat er
and bri neis atideddT evmixtura dnedixan euerfightendithén allweddn doehta pormaterdparaties.
AU, 18090 v bRk SATBUE AL o L BEL s bHBy ° conT st e
%. SOP(RE 3 mmxmgpzhy,emmp VSB'ﬁOOH_(@lzll\/@H)H 3{5:&00.0&@' ofghp desiri f1(rtat proﬂbb:tl e(’i’e45t (bs,

H) Alé’@l%eg\'ng H@NB ig%néfiétt%@ it theaed BRhiL 9?§P§grgdh§(¥e%95&d/d?yc opent a]

4' /5" ] pyri threno pyrim di n-
1- Ami r16- 5atp.m&0ME08MCno- 8, 8- di met hyl - 7, 8- di hydr o- 6H- cycl opent a[ d] t hi eno[ 2, 3

- b] pyri diRufs 1 ! Ly, /oS I Lat 6 i

supended %@ﬁﬁ@%??ﬁ&‘%?m%ﬁ& an '1p(-st§(;mg'r?:(ﬁﬁf2§§rh%Eéscii%)d_lin%alﬁrgte

(0.12g, 0368 28, ¥ H)2. AfdetH) 313 (:, di b 34 s, i23-)aredr tih 8 (rm, R 1D 4100z, 24 h.

Then t he Hz?c;d'gop,_qi xture is allowed to reach roomtenperature and |eft
7 .

over ni ght C. 40g of a solid is filtered, washed with ethyl ether,
and its 1IHNMR is consistent with the final structure. Yield= 80% 1H NWVR

200 , 1.60 (s, 6H) 1.95 (t, 2H) 3.10 (s, 6H) 3.10 (t, 2
g.30 %gz EW)% FE?, 1H) P(RSEPAR;DTIO\I 64( K (s, 6% ( K

7- Chl or o- Ri2\Dimethyked-&meting bip2razioi1hylitNe(py tidincl-plneethal)-1,2,3,4-
¢ Sl S I B B AF The T ne product o
Obtained (46%) from the title compound of Preparation 14 and (pyridin-3-
ylimethyl)amine following the experimental procedure described in Example 20.
25 m.p. 210.0-211.6°C
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.13 (s, 6H) 1.59 (t, J=6.26 Hz, 2 H) 2.42
(s, 2H) 2.67 (d, J=4.27 Hz, 4 H) 2.76 (t, /=6.26 Hz, 2 H) 3.38 (m, 4 H) 3.45 (s, 3 H) 4.92
(d, J=5.80 Hz, 2 H) 5.13 (t, J=5.80 Hz, 1 H) 7.28 (m, 1 H) 7.75 (m, 1 H) 8.55 (dd, J=4.73,
1.68 Hz, 1 H) 8.68 (d, J=1.83 Hz, 1 H) 8.75 (s, 1 H)
30
EXAMPLE 22
2,2-Dimethyl-5-(4-methylpiperazin-1-yl)-N-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thienof2,3~c]isoquinolin-8-amine
Obtained (80%) from the title compound of Preparation 14 and (pyridin-2-
35 ylmethyl)amine following the experimental procedure described in Example 20.



phosphorous oxychloride (23 m) and heated to reflux for 4h. The excess of
phosphor ous oxychloride is evaporated under vacuum and the residue

r edi ssol we0 20&0s82n et hyl acetate and a cool ed sol uti onpafi/ERbbosai74 The
aqueous phase is extracted twice with7ethyl acetate and the organi c phases
are washed with water and brine, dried over magnesiumsul fate, filtered and
the sol vent evaporated. 1.25g of the final conpound are obtained. The 1HNMR
i S consi singnt200i2-201.8% desired final product. Yield= 84% 1H NWR (200 MHz,

SE,)C 3) 0 BRI (g iz ElL BrBR oo D pon 136\, 630186 R, 2 8y 2 BB (5

3- Mer capt 878, (R élﬂy%ire/tmlsﬁp&@mdlm%avmz@Hydgbgdirﬁs%drﬁzh I-BWQ@'(H? leyar bo
nitrile The product resultin rom&faratlon 6 18.°95 nmmol

suspended? 3R (&thahaﬁo((whﬁ))f% &he imd fto. 419, 108.02 ml) is added
The regction mxture is heated overnight at 100C under nitrogen. The
solvent is evaporated and the residue is passed through a fl ash

chr omat ogE MFP Im, eluting with CH2Cl 2/ MeOH 98: 2. 4.95g of the final
conpound ar roR&R- ORCFORM D) d ppm
W 6%2%&%%?!3@512 Hb@h@ﬁn?ﬁwthw% Mﬂ)ﬁ 2@5% o ot 5. 30" b,
1H) pREpAmwmrwnmldoM' 5':4,5]thienol2, 3-c]|soqumol|n-8-amme

1- Ami no- 8, 8- di griHivb: ﬁzﬂﬁﬁ&ﬁaﬂlﬂ-mﬂméﬁh =1lyi8r,slzly dr o- 6H cycl opent a[ d] t hi eno[ 2,
3- b] p\Q/rldl n- 2- carboxam de To a suspension of

3- mer d8pt RBhEIr@PHETIRGI4. 2 -4lirTeld. asbsmtmqhydk%ow[%] mmol, see Preparation
pyri di n-441678 Qgé‘éérfd'eh‘%( Sthanl (5 inf) Y @rmbrghémﬁztﬁregﬁ@aﬁ-ﬁdeoq@ 1, 1 mmnﬁsnol

(170 m ), potasium carbonate (4 -chl or oacet am de '(
. 76g, 18. 5134%61 )‘h%@d%dwﬂumdo\tem@g'ﬂte%@tthma FAwed fp sopldo rerim teraperasiee

over ni ght ardN&/=pBatehlof tre &%ﬂ?uﬁée‘?%éﬁlﬁlﬁrthé/ ?é‘s"r&ﬂié‘ i@ periftalisfash added to the

residue. After extraction W% acetat e, organi c ‘phase i s washed

wi th wat ephref@tegrpphy, GMIPQBYS@W@?‘ d @metbﬁm%amd ’Eileé with; Ghl£zMe@hdiapor at ed

under q¢ac a oated. Its IHRW is
consi s:f)enij %t&tr%g&sg%ggggecgh{s&y rd%tg fjgr)igHQ%F ef(gld—%dé?/o 1H NWVR (200 MHz,

CDCl 3) d ppetir3sH1(40°GH) 2.05 (t, 2H) 2.85 (t, 2H) 3.40 (m 4H 3. 85 (m

4H) 5.30 ( ] ! £ =

49,2150 ruggtadyss bno 88 BV 3% 4 s e 20150

4 5 ] pyr led[(m 2H) 258 mha HhéﬁE,(QJd;EﬁﬁHzerdi)@mQW*b@eﬁo (m, 10 H) 7.41 (,

1- Am no- 8J8 | tl?)f_i 85 rﬁ)rﬂ_gl i n-7, 8-di hydro- 6H cycl opent a[ d] t hi eno[ 2, 3-

b] pyri di n- 2 c d5f{%1 , 939, 5.57 mml, see Preparation 66) is supended
in et gl orthoforrrate (38 m) and p-toluensulfonic acid hydrate (0.1 2g,

0. 63 rrrml . This mxture is heated under reflux for 24h. Then the
reaction m ure |s allowed to reach roomtenperature and | eft overnight at
+5C. 0.1 2¢-Bimethlyl- Uprbdwhyhnﬁthdl)ﬁsp)frmliobnddyl -W&8ded with ethyl ether,

A Eet

SS and passed through a fl ash
chr omat ogr aphy Obddinedh(288%)dtomtheftitle sompputd GHREpaaerOHB 80d Hoydidi-4end t hen

W th %2 Ck/%é\/ﬁ)ﬂﬁn%ﬁe ?o‘llo&tn%%ﬂe experimental procedure described in Example 23.
"H NMR (300 MHz, DMSO-D6) & ppm 1.06 (s, 6 H) 1.51 (t, J=5.80 Hz, 2 H) 1.90 (m, 4 H)
2.78 (t, J=6.41 Hz, 2 H) 3.30 (m, 2 H) 3.62 (t, J=5.65 Hz, 4 H) 4.74 (d, J=5.49 Hz, 2 H)
7.32 (d, J=5.80 Hz, 2 H) 8.16 (t, J=5.80 Hz, 1 H) 8.49 (m, J=5.80 Hz, 3 H)

30 EXAMPLE 25
(2,2-Dimethyl-N-(pyridin-3-ylmethyl)-5-pyrrolidin-1-yi-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3~-c]isoquinolin-8-amine
Obtained (42%) from the title compound of Preparation 18 and (pyridin-3-
yimethyl)amine following the experimental procedure described in Example 23.



of the final conpound are obtained. Yield= 22% 1H NVR (200 MHz, CDCl 3) d
ppm 1.70 (s, 6H) 2.05 (t, 2H) 2.95 (t, 2H 3.50 (m 4H) 3.85 (m 4H) 8.25
(s, 1H) NM80Qbos(d387241H) PREPARATI ON 68 7-Chl oro-1 PCT/EP2005/012774

, 1-di net hyl - 4- nor phol i n- 4-yl - 2, 3-di hydz o- 1Hcycl opent a[

4' 5 ]1pyrido[3',2" :4,5]thieno[3, 2-d]pyrimdine The final product of
preparation 67 (0.43g, 1.21 nmmol) is suspended in phosphorous oxychl oride
(6 m) antH hem @ootMHz aHBR-DOY Db 1106(se& e d S0af, praspmmw gxgrad By i de

acetato aad 4t dobi DL A e BN Rl e L IS SR 80T B e oo

L wice w tb=m$1yd 73Ee AHe 7a8dn, h]gH)cs ga?g f:mge,m greﬁwﬁmwst h.5@a&dzen agd
rine, ver si,um.s ate, . filtered and the sol vent evaporat ed.
0. 43g of hhgsg(ﬁwﬁggr%gdﬂﬂé'1 %Hﬁbwé{ }ned. The 1HNMR i s consistent with the
desired final product. Yield= 96% 1H NWR (200 MHz, CDCI3) d ppm 1.70 (s,
6H) 2.05 ,HéH)Ez%oo (t, 2H) 3.65 (m 4H) 3.85 (m 4H) 9.00 (s, 1H
PREPARATI L

3- Mer f:apth ,-26:)ﬁaihmﬂhwndmwylhﬁﬂthyli)ﬁ-ﬁyw-pdlroﬁn-'ﬂ-yihtmﬂ,mo- 5H-[ 2] pyri d: )n 4-car bo
nitrileT uct resul 1,1 ration, 5 5.0g, 21.15 mmo IS
suspendedf‘?t\% hygrapygim k‘#’é‘f‘rﬂ é%ber&a%ﬁoﬂs&q”@o(hfgi% émmeq 120.6 mmol ) is
adlded The rea@btanﬁbdr(lsse/dgmm mehmagendpommrdsﬂngparatuonﬁmmqiyﬁdmm-rogen The
sol ve or at and the residu sse ro

chr ondPou DR I SENG e g e P EaroONE Sresiti e BOEPE B CH 98: 2 and

t hen vmth nFi2ah Z7-MeB©5: 5. 2, 799 of the f| naI conpound are obtai ned.
Yi el d= 4800 LL- X001 75-24 1H NMR (300 MHz, CHLOROFORM % d ppm1.10 (s, 6H)
1.60 (bs, HNMR(308 Mz, QMSOD6I pRMAS om.doH] 4.5 8842 1) 7.9 (s, 44H) 2. BREPARATI ON

70 -

1- Am no- 7l_|)i3c]?'1n(|r°11 %H) %62( r40|_ll)| 81 (d J ?Oéil-g gil_Ry7 rso(“%&Hc)yU3 nén% g‘f §]1t4h(|deno[ 2
, 3- b] pyr /8. aZEIZcéﬂ‘B@%%Orﬁn@leZ Hb a suspensi on of

3- ner ggpt o- 6, 6- di met hyl ~1-pyrrolidin-1-yl-6, 7-di hydro-5H

[ 2] pyridin-4-carbonitrile (2.55g, 9.33 mol, see Preparation 69) in ethanol

(95 m) E%Aﬁ/ﬁ?hﬁﬂ%ar bonate (2.58g, 18.66 mml) and 2-chl or oacet am de

(0. 96g, (%he so}%b ﬁlpggqﬁmeagﬁ_scﬁwrﬂer h Cq ﬂ)&ture is then refl uxed

over ni ght ent "i’'s ‘evapor utirh’and water is added to the
resi due. Mftrahydespyriroidodd), Wtﬁtmm{ﬂérquhmtdm—&-amlm gani ¢ phase i s washed

w th water andg%éé'qu ?déf/ﬂq%ﬁfﬁ%rtltlg%g% %P%ﬁ fé%laﬁﬁ??ed and evapor at ed

under vacuum nal are s 1HRW is
consi §t0enmammbemze'lqmlr)@wemhngtthuema'renenwe:lr@bedu:kl%scmeMO(E}(aW%.1H NVR
(200 MHz, _ql é)gggzl. 20 (s, 6H) 1.95 (m 4H) 3.00 (s, 4H 3.70 (t, 4H)
5.25 (s, 1) 145 %s H) PREPARATION 7 1

"H NMR (300 MHz, DMSO-D6) 5 ppm 1.06 (s, 6 H) 1.50 (t, J=6.56 Hz, 2 H) 1.89 (m, 4 H)
2.77 (t, J=5.95 Hz, 2 H) 3.31 (m, 2 H) 3.61 (t, J=6.10 Hz, 4 H) 3.85 (s, 3 H) 4.69 (d, J=5.49
Hz, 2 H) 6.86 (t, J=7.78 Hz, 1 H) 7.00 (d, J=7.63 Hz, 1 H) 7.13 (m, 1 H) 7.22 (m, 1 H) 7.92
25 (t, J=5.80 Hz, 1 H) 8.48 (s, 1 H)

EXAMPLE 28
N-(2,3-Dimethoxybenzyl)-2,2-dimethyl-5-pyrrolidin-1-yl-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-clisoquinolin-8-amine
30 Obtained (33%) from the title compound of Preparation 18 and 2,3-
dimethoxybenzylamine following the experimental procedure described in Example 23.
m.p. 193.5-195.0°C
'H NMR (300 MHz, DMSO-D8) & ppm 1.06 (s, 6 H) 1.51 (d, J=1.22 Hz, 2 H) 1.90 (m, 4 H)
2.77 (m, 2 H) 3.32 (m, 2 H) 3.61 (s, 4 H) 3.79 (s, 3 H) 3.80 (s, 3 H) 4.74 (d, J=5.80 Hz, 2
35 H)6.82(m,1H)6.96 (m,2H)7.95 (s, 1H)8.49 (s, 1H)



2,2-Dinethyl -4-pyrrolidin-1-yl-2,3-di hydro-1Hcycl opent a[

4' /5" ] pyrido[3',2" :4,5]thieno[ 3, 2-d] pyrimdin-7(8H)-one

1- Anmi no- Ayvd-2déensstryl - 5- pyrrolidin-1-yl -7, 8-di hydr o- 6H cyclrapesisaiziy4 hi eno[ 2
, 3- b] pyridin-2-carboxam de (0.96g, 2791 nmol, see Preparation 70) is
supended in ethyl orthoformate (19.7 m) and p-tol uensul fonic acid hydrate
(60 ng, 0.32 nmmol ) is added. This mxture is heated under reflux for 18h.
Then the reaction mxture is allowed to reach roomtenperature and | eft
over ni ght g Mﬁ $.58g of a solidis filtered, and its 1HNVR i s consi stent
with the lf:'r na structure The organi c phase i s evaporated under vacuum and
t her esi dub-R< ysuimethil-203-dimetbyl-Zhyoelidisyg-aphye, 3.4 uting with

di chl oro W hMﬁJ desired final
corrpoundn?rte |sé@ L}ﬂmg obg'l’l%lt I e &Eh%é%oqﬂﬁq% '7@%5 1H NMR (200 MHz,
CDCl 3) 5d ppm 10Rtaired @) from tbmtrtlappmeowsﬂ forerzamptm 1Harid(2H) 3.70 (m 4H)
8.25 (s, %@ﬁ

7- Chl or o- Wm%ﬁw&taﬁp]% fﬂ%’?éfen _T%a@roge%rﬁggscnbfgb@gfO ﬁtzg[

4' 5 ]pyrm@n)[ZQ1 ?20146%] t hi eno[ 3, 2-d] pyri m di ne The final product of

pr epar ati A 0 ride
(10 m) a%gNEA a{‘{eog “’?‘ggrC%lfcgliofwrﬁl\alr?)Wzggggésj%?ﬁgﬁ(bégﬂgg&@ xyc% ride
i s evapor &ted Hndéth) ddsudi) St (ne.eH) 88i(dutH) edi ssol ved bet ween

di chl gponmet hane and a cool ed solution of 8N NaOH The aqueous phase is

extracted twice with dichloronethane and the organi c phases are washed with
wat er andEBAMIRE ¥ i ed over magnesium sulfate, filtered and the sol vent

evapor at ef.[2Q1Rdhiddzolag o2 SRR easa-‘{:frr%’&.ﬂ' 9,238 Drowni sb soll ¢

The 1HNMR i's ‘consi st ent el d= 88% LL-X001
75-37 1H mﬁwguuomrdom@l 4,5]thignoi?.3- qrsogg;noanys-anm (m 4H) 3.05 (s, 2H

3.25 (s, 2H) 3q

1- (Ethyl et hy Iam ﬁ%%ﬁf??ﬁﬁ Q@ 8&'5?’ @E‘Wég%g}%@d%d (DS n- 4-
car boﬂgtrylbﬁ yiareingrfolthudng Wéwbenlmgntfarwquﬁws@dewibedrrrBBxe(rﬂpIQQB 12.69 mol)
i s suspengded 4gp gidae! (17 m) and ethylmethylamne (6.21 nl, 72.33 mmol)

i s added. e reaction mxture is heated overnight at 85C under nitrogen in
a pressur &l Ny 00 Mz, RMSQEPR) d spreviab(:; 6t d . Rt d/=BHEHEzSsHY 1O (s 4pd)ssed

through a, | { Cl 2: MeOH
08: 2. 1.9 gJﬁatﬂbﬁmﬁéﬁg{tg%&%ﬁ%me etﬁé’ﬁ q@%t("&%pﬁigmbf Wﬁ%%é 75-50
1H NVR ( 385.#/Hz, 1 GHBAREEORY D) d ppm 1.10 (s, 6H) 1.25 (t, 3H) 2.65 (s, 2H)
2.90 pfs, 1H) 3.10 (s,2H) 3.18 (s, 3H) 3.5 (g, 2H) PREPARATI ON

741- Am no- 7, 7- di net hyl - 5- et hyl net hyl am no- 7, 8- di hydr o- 6H-cycl opent a[ d] t hi en
o[ 2,3- b] E%iAMﬂiLrEiﬂcar boxani de To a suspensi on of

1-(ethyl nﬂ{ﬁﬂﬁ%ﬂﬂéﬂ@l—%ﬂ&%ﬁﬂiﬁiﬁﬂ g,ﬁ&gﬂgﬁ)ﬁdrgbglii%}ﬁjor[g'-,;’:lis]thieno[2,3-
clisoquinolin-8-yl)amino]propyl}pyrrolidin-2-one
Obtained (49%) from the title compound of Preparation 18 and 1-(3-

25  aminopropyl)pyrrolidin-2-one following the experimental procedure described in Example
23.

m.p. 199.6-200.5°C
"H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (m, 6 H) 1.6 (m, 3 H) 1.9 (dd, J=12.2,
6.0 Hz, 2 H) 1.9 (m, 4 H) 2.0 (m, 2 H) 2.5 (m, 2 H) 2.8 (t, J=6.4 Hz, 2 H) 3.4 (m, 5 H) 3.6
30 (m, 6H)6.0( J=6.0Hz, 1H)8.7 (s, 1H)

EXAMPLE 32

Ethyl 4-{2-[(2,2-dimethyl-5-pyrrolidin-1-yl-1,2,3,4-

tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-8-yl)amino]ethyl}piperazine-1-
35 carboxylate



[ 2] pyridin-4-carbonitrile ( 1 .28g, 4.9 mmol, see Preparation 73) in

et hanol (50 m ), potasium carbonate ( 1 .35g, 9.8 mmol) and

2- chl or oawetae6/387240. 50g, 5.39 mmol) are added, and t hepceapbéospivrxture is
t hen refl uxed overnight. The sol vent 76 evaporated under vacuum and water
is added to the residue. A solid is forned, which is filtered and washed
with Et20 0.60g of the final conpound are isolated. After extraction of
the aqueous phabdwinad (898 iy thetide pombeumqa?rbparpﬁmes asd washedz-with vvater

[ d
vacuum | orBiorE e BeR RN oThmg the bR ot BB T HeRR
consi stenExarmlea 23he proposed structure. Yi eI d = 71% LL-X001 75- 52 1H NWR

200 MHz, 1.20 9 2.80 , 2 3.00 , 2 3.10 . 3
g.SO (g, @%Dqugzyl?%)mzm 6. (1[3“(5”)2H) PR(EE’ARA'II_'?O\I o (s, 2H (s, 3H

2, 2- Di Bet HYNMR 6100yWiHet OLQRDFORM-B) di prynf d- (HHESE6 blaebtiaf.3 (m, 3 H) 1.6 (m,

1- i noe 70 P0G ety o 2SI R AT B B S B BRE A 8dmAtP Eni enol

2, 3- b] py(md H) 2-7dar, lﬁdvt)amde ? H) 5.41@9/=43% Wb, HP8.7 (seeHPreparation 74) is
supended in ethyl orthoformate (23.3 m) and p-toluensulfonic acid hydrate
(70 nmg, 0.37 mmol ) is added. This m xture is heated under reflux for 18h.
The organEKAMﬁﬁsEeﬁs evapor at ed under vacuum and the residue is purified by

flash (o E) hano! 98:2. 0.69g of
ho” 08 20 %,{%@ﬁ%ﬁ%ﬁe et E VR 'P-?“f"@r 2% L. X001 75-58
1H NWR (ZMraWdrommm)o[d 5xgrajthiehaf 2;3- cald)oqﬂuﬁﬂme&-amme 3.20 (s, 3H) 3.30
(s,2H) 3.60 (q,
7- Chl oro- 2, 2-di rr%@% ?Zeé ﬁ'mértrég' 55‘55%@& ﬁydro 1Hcycl opent af
4' |5 ]pyried"ahgadrpﬁynmmsw ﬁ'maﬁit){éhozz aicbwqumodn-@wl)ﬁhmd]emwﬁplmraziuert'l of
preparati . Q |). LS. S d in_ phasphor ou chloride (
D he aneReRad 3% i d ol oen e BANE Besbl S ROEBHBR U ERYEn or 1 de
i s evdpor abkadsnundwdrmedm&‘i% aﬂdguhe 3rremiod lLBEadCMI aswldhe ehction mixture is refluxed
bet weendi chl h a.co ion of 8N Na®OH The a ous ase
s ot 1 achRiERF e aeRRALE aSed Rt JrBeL LR s e PR Mo EBud R ERES
wi t h wat ebetaedn waiteregnddthicrdfoon eAfterdigmesial moelf, aheorghhictresidut B pdirifide
sol vent eyaporated. Q.64q. of nal compoun i Aas br owni sh
sl Tt R oblad fo b Rt ALERY Win EHPRsea 8t Srefrh Beoe
LL- X001 7@+t56:l—|balzmw€)|6l2900(]\0%ofmas)lred finphpradadd afsobtbinpd.1vield=(36% 3H) 3. 15
(s, 2 0 (q, 2H) 9.2 (s, 1H) PREPARATI ON 77
1- (Be hgﬁﬁy@ﬁgﬁ%)('ﬁi mer capt o- 6, 6-di net hyl -5, 6, 7, 8-t etrahydro-i soqui nol i
ne- 4- car bonitrile The product resulting frompreparation 50 (2.80g, 11.2
mol) s BYaRpges N
2,2-Dimethyl-N-[2-(4-methylpiperazin-1-yl)ethyl}-5-pyrrolidin-1-yl-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]lisoquinolin-8-amine
25 Ethyl 4-{2-[(2,2-dimethyl-5-pyrrolidin-1-yl-1,2,3,4-
tetrahydropyrimido[4',5":4, 5]thieno[2,3-clisoquinolin-8-yl)aminolethyl}piperazine-1-

carboxylate (0.08g, 0.14 mmol, see Example 32) dissolved in tetrahydrofuran (2 ml) is
dropwise added at room temperature to a suspension of lithium aluminium hydride (0.01g,
0.29 mmol) in tetrahydrofuran (1 ml). After 3h refluxing, water (50 ul), NaOH 2N (200 ul)

30 and water (50 pl) are succsessively added. The inorganic salts are filtered through Celite®
, the solvent is evaporated under reduced pressure and the residue fractioned between
water and chloroform. After the usual work-up, the residue is is purified through a flash-
chromatography column, eluting first with CH,Cl,/MeOH 95:5 and then with CH,Cl,/MeOH
9:1. 0.02g of the desired final product are obtained. Yield= 34%

35 LRMS: m/z 480 (M+1)*



et hanol (10 m) and benzyl nethylamne (8.65 m, 67 mmol) is added. The
reaction mxture is heated for 48h at 90C under nitrogen in a pressure
vessel . TWe @losents i s evaporated and the residue is pagsedrbdvsoughs a fl ash
chromat ography colum, eluting first wth di chl oromethane and then with the
m xture CH2Cl 2: MeOH 98: 2. 1.45g of the final conpound are obtained. Yield=
38% JT-X00248-40 LRVS: mz 338 (M+l) + PREPARATI ON 78

1- Ami no- 5- benzyl nmet hyl am no- 7, 7- di et hyl - 7, 8- di hydr o- 6H cycl opent a[ d] t hi eno

[ 2, 3- D] py{hhione2scar boxam de To a suspensi on of
1- (benzyl %@?pgé#o) - 3- ner capt o- 6, 6-di mret hyl -5, 6,7, 8-

t et r ahydr N24{(3,@eRimethylriepyirrolidinetiyk-1,2)31-{etrabhydropyrBnidiofd',5':4 SfthiRyrep28at | on
77) in et . , ' . 9. 02 mol) and
2- )chl or oa@gﬁlﬁ'@%‘@@aﬁ?‘%@byﬁﬁwﬁ?ﬁ%ﬁ@'g’g'r'?%“l'ﬁ% reaction mxture is
t hen r&fl uxed ObameddR®% frderthaiite ogepountihe Fseparaiitn 1&amd/thpditiatcothpoacker
vacuum an N 1 es] fter extraction of e agueous
phase w t%lye@h%“%@%?ﬁﬁ@?’mtgﬁgégg%%ﬁ%nq%%g%%dpge %\%S)séh%%ﬂc%'%?m\%‘? ‘21%] and brine,
dri ed ovem.mriagsiinid°Sul fate, filtered and evaporated under vacuum 1.70g
of the fin } P LS | st ith t
pr oposed slwfl &w@§%§@89ﬁ®a§§@+1@b%)%£ﬂ ﬁﬁﬁqﬁ%%%é{%&rgﬁ d ppm
%i—l)lOS( 5,5 iB5)2 H) 82 ({ U;—-5BHI)IZ,2.H)53.6t(s,612ILH-))3.2 (din=(F7)31 |_F|>3AH) HFB.G(Qr;(gQ,H)ZH) (4 J46.2( S,
2. 2. Do 1 AT BB YRR 1R 401 50RO A S hdydl bRy 1 85 5.1 1)
4' /5" Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyrimdin-7(8H)-one
1- Am no- 5§§§Mﬁ>¥|5 t hyl am no-7, 7-di met hyl - 7, 8- di hydr o- 6Hcycl opent a[

,» o= D] PyT

d] t hi eno] I di n-2-carboxam de ( 1 .69g, 4.30 mml, see Preparation
78) i s sud@liecthyl-Spyrydlidint e+ qainelif-3cyimethy)d, 2(8,4-0l uensul fonic aci d

Py aLe (iR o b an el o Baie o, ont o under, fer! X
purifitéd by f|@blaineldr(64%) bgmathayitle ebrapourgl ofiPrépatation 18 amegdiaslie/3vet hanol
R R R N N
2.80 (t, @H).226.9Q268°C3H) 3.40 (s, 2H) 4.50 (s, 2H) 7.40 (m 5H) 8.25 (s,
7 Cni or o- & DU VAR (AP QR Eeeim ek 5P H, 1 i 5 e AL BY U2 8
4', 5" ] pyr{tds{ed H2' 2 ) 513t (dj ¢nbi Biz22 di) Py (mTiadinges The=Bixtaz, 20Mpriegt Jef.5 _
(5" o andoreh £ 1000 for2 BBB A e 2ER I 0 OF GB2Er D oxyen or i de
i s evaporated under vacuum and the residue redissol ved
EXAMPLE 37
2,2-Dimethyl-5-pyrrolidin-1-yl-N-(isoquinolin-4-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]isoquinolin-8-amine
25 Obtained (62%) from the title compound of Preparation 18 and isoquinolin-4-
ylmethylamine following the experimental procedure described in Example 23.
m.p.275.9-276.7°C
'H NMR (400 MHz, DMSO-D6) d ppm 1.1 (s, 6 H) 1.3 (m, 2 H) 1.5 (t, J=6.5 Hz, 2 H) 1.9
(s,4H)2.8(m,2H)3.6(s,4H)5.2(d, J=59Hz,2H)7.7(m, 1H)7.8(m, 1H) 8.1 (s, 1
30 H)8.2(d, J=8.2Hz, 1H)8.3(d, J=8.2Hz, 1H)8.5(s, 1H)86(s, 1H)9.3(s, 1H)

EXAMPLE 38
N°,N°,2,2-tetramethyl-N°-(2-morpholin-4-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]lisoquinoline-5,8-diamine



bet ween chl orof orm and water. The aqueous phase is extracted twice with

chl orof orm and the organi c phases are washed with water and brine, dried
over magnewei2uewweeiziate, filtered and the sol vent evapor atedp20sd7g7of the
final conpound are obtained as a browné sh solid. The 1HNMR i s consi stent
with the desired final product. Yield= 96% JT-X00248-46 1H NVR (200 MHz,
CDClI3) d ppm1.10 (s, 6H) 1.60 (t, 2H 2.80 (m 2H) 3.05 (s, 3H 3.40 (s,
2H) 4.70 (s, 28Chrrad-dimettyldmiso-QR-dimettiyH)l, PREPARATI ON 8 1

:\Bm'- ggnzylfe't\lghgdrgp);rfnhag[hhé‘hé}ﬁ%%[f?%ﬁ?o%u’in%lme Yd E}gh%'ﬁo mol sée treer;[arrgthoy dropyr

[4', 5" : 4, Binsesngnged ircdthanad (§ md) ande25mSptolard-yleThyGamoreq04-3uan2)dimeinby| am n

0- 2, 2- di ngt 2

5 T pyr 1 e T A IEAREARAB YN nep s con ta oo gmpergiure.

Pr epar ét |bfmmppp@tlglmQbféa@euentrur@ltehaamlun( 1% rds)duansjpunﬂed by flash

(2-nmor pho y ture is

refl uxed %HJgpéfﬁﬁ%@hgbmﬂgg%ﬁg%g& |123/| ec%)o'g %B‘?‘H W@?T%E’d%lﬁ Meg.)m?ﬁ

sol vent |%0@9abtbneaie@iﬂedlﬁmcomedumbarepscﬂa@dr\éuehindsf%he residue is purified by

fl ash chr,qutlcz? O%I uting first with dichloronethane/ net hanol 98:2 and
I'chl"or ome

t hen V\Ath1 hane/ nmet hanol 95:5. 203 ng of the final product have
been i sol &t NMR (308 MHRIGRLGROBORM DG Btopm 1 N4tb1es e 58 ad, 4 | lesc(ﬂm d

Yi el d= 67Z %T X?_B%48 48 1H_NWR (3? g t(O?O:)e gﬁl HW qqt)n 6 H
1.6 (19 J 2 g4%m 4 gr%( 208 Kl) 845 (m, ﬁ)H)23773 g, 4U)ﬁ)51zms1 2'H 2.9
(s, 3H)35(32 3.7 (m J=14.0 Hz, 6H)45(s H)55(s 1H 7.4
(m 5 M&i H) PREPARATI ON 82 N5-Benzyl-N 5,2, 2-tri nmet hyl -

8(pyr|d| ~3" yl)-1,2,3,4- tetrahydropyrlmdo[4 5':4,5]

t hi eno[ 2 |35 NT zmrmﬁémyemﬁ(&rmuﬁmwﬁ.e@wW '2?3?4 ééﬁa%ydiéﬁynrﬁia%[‘f"é' 4%
conmpound 52 aratiopn 80 and (pyridine-3- ylnethyl)amne follow h

experi men cdpeauinpliagr. $dipminepr epar atl on 81. JT-X00248-50 1H NIVR
(300 MHZ mL@&éﬂBM(@%ﬂfr&ﬂﬁhelhﬂe &&ﬂp&n'd)ofbr&)a(rétlon‘]ﬂﬁarﬁ A?Zm%r%p&iﬁqsozifs (m 2

(gt ming Tolls SO
i —5 8 Hz ylgthylyaming Tolipwing tP& e’fp%“ %ta'ﬂqceﬂurﬁdewbﬁd . F@@ptple 384.4 Hz, 1 H
8.7 (s, er;j,) 2834- ;(@1104; H) PREPARATI ON 83
1-[3-({5-] Benz 3gmsth arrino]-2,2-dirrethy|-1 , 2,3, 4-
t et rahydr %ww%% B[MHZ HLORDPEFBRMRB] 8 pprc].14 (s, 6 H) 1.59 (m, 2 H) 2.77 (t, J=6.46

i soqui nol rJ i di n=2-o0ne t ai hed %9 fromithe
Lo coniB ) sPom BUPL AR P4 08t a7 e ASH bR o5 i bt e

f ol | o%@ ng(rn Hd-l)e'b’cﬁél(mn’éhlb 8l55pda,cdubte 1dadsdz, i1he)ds. 68 (PUepa0dz, oH)B. 24 (s, 1

JT- X00248749 1H NWVR (300 MHz, CHLOROFORMID) d ppm11l.1 (s, 6 H 1.6 (m 2 H)
1.9 (m )H) 2.1 (m 2 H 2.5 (t, J=8.1 H, 2 H 2.8 (t, J=6.5Hz, 2 H 2.9
(s, 3H 3.4 (m 6 H 3.7 (q, J=6.2

EXAMPLE 40
N°®-(2,3-Dimethoxybenzyl)-N°,N°,2,2-tetramethyl-1,2,3,4-
25 tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine
Obtained (98%) from the title compound of Preparation 22 and (2,3-
dimethoxybenzyl)amine following the experimental procedure described in Example 38.
m.p. 91.9-93.0°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.13 (s, 6 H) 1.58 (m, 2 H) 2.76 (t, J=6.32
30 Hz, 2H)2.97 (d, J=4.67 Hz, 6 H) 3.43 (s, 2 H) 3.88 (m, 3 H) 3.93 (s, 3 H) 4.90 (d, J=5.77
Hz, 2 H) 5.13 (m, 1 H) 6.90 (m, 1 H) 7.03 (m, 2 H) 8.74 (s, 1 H)

EXAMPLE 41
N°-[2-(1H-Imidazol-5-yl)ethyl]-N°,N°,2,2-tetramethyl-1,2,3,4-
35 tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine



Hz, 2 H 45 (s, 2H 6.3 (s, 1H 7.4 (m 5H 8.7 (s, 1 H EXAWLES
EXAMPLE 1 2, 2- Di net hyl - 5- nor phol i n-4-yl -N-(2-norpholin-4-ylethyl)-1, 2, 3, 4-
t et r ahydrwpyoéemssi 4", 5' : 4, 5] t hi eno[ 2, 3-c] i soqui nol i n- 8PaMiEPL005/012774

8- Chl oro- 2, 2-di net hyl - 5- nor pho!in-4-ybz1 , 2, 3, 4-

tetrahydropyrimdo[4',5 :4,5]thieno[2,3-c]isoquinoline (0.1 6g, 0.40 mol,
see Preparation 6) is suspended in ethanol (10 m) and (2-norpholin-

4-yl et hyl ) am n@b{a(ﬂwezj7(l4g%) franORe HT® bdmpsuratisiattepdraiorm X bid 2,3 1 ef | uxed
overni ght and then a

) owed to cogl to roomtenperature. At +5C a
preci pi t afiESROYBERAYHAMNS fE\tLP"Y'Eg ﬁ]el %&P&['@&”QL@%%%geWr{bﬁdé‘% Eé%?leﬁd et hyl
ether. Ongg. drpeha1d.gecorei ghs 0.1 2g and its 1HNVR is consistent with the

desired fjnal co d. Yi = %.mp. 0. 2- 9 0, :
ovEo. Ds) - 1 e e, ol GROFCRBtEy B i T2 Al 0 bl 2 028 o 1y, 2
;i) H)2 39265“(6'3”3) %D&)ﬁgm(g ) 31+)7F(Dag@(§7ﬂz 2]H§34&7(dl?:!1;663121(-ﬂz|)2 gl.) EI)@ (gt 1751;(#64_04sz6

: . m : : m : m
7.64 (t, (R5)2d g, 1) 4y §. £Y) (357,(0"1%4)-‘g EP%A%/HEOE 2
2, 2- Di net hyl - 5- nor phol i n-4-yl -N-(pyridi n-4-yl methyl)-1, 2, 3, 4-
tetrahydropyrimdo[4',5 :4,5]thieno[ 2, 3-c]isoquinolin-8-am ne (btained
(4599 fro MPLE 4 e conpound of Preparation 6 and (pyridin-4-

yl met hyl )mﬂg-(fmﬂnbﬂwmﬂi 2 BURREthYRNR,4-patralRdvo sy rilnRio4’ 524, S[thidndiepl e 1.
mp. 239.9-240.8C 1H NI\/R,& 00 %D%I\{Bdo d ppm1.06 (s, 6 H 1.54 (t,
5. 490z cligoqyineling-yilamino}propy hiyrrqli 'ﬂ'%é“%. 38 (m 2H) 3.78 (s, 4 H 4.76
gzg- jg $ O%ta‘l_riﬂ;edg(-gggo)ﬁ‘@m t%é‘iitlggoﬂdéwgﬂlﬁd déﬂ)Prgpﬁ'Eti&rt 22 dRd148 Hz, 1 H) 8.49
=2. , .20 (S, . . .
- Di et ﬂwnogrcrayvawacr“ﬂw:érpw f‘?{l-l‘;%"ﬁsgéﬁﬂ erResimANiRl PRQAeuE desgribed in Example
rahydrggyri m do[4',5' :4,5]thieno[ 2, 3-c]isoquinolin-8-am ne Obtained
% fromthe title conmpound of Preparation 6 and (pyridin-3-
met hyl )H‘rﬁ-r’?é“'f?bﬂ%%%g t he experinental procedure described in Exanple 1.

Sn E' sé‘@ﬁza“z éz 7(5'%/’%'('%©Q 3 2‘\4 df%ﬂgﬂgm{)(h'@?nzq(%)a'g;%“’hﬁﬁ%ﬁt’

=5. : : S : S : : S

477 (o me2 B2l oy v 20 2R 46 He G0 e d 4k, i 9egs 8 o
J=6.10 Hz(q U=b3 18,261 6l2 (0746 83141 H)B. Hs, 861 (m 2 H EXAVPLE 4

2, 2- Di net hyl - 5-mor' phol [ n-4-yl - N (pyri di n-2-yl methyl )-1, 2, 3, 4-
tetrahydropyrimdo[4',5 :4,5]thieno[2,3-c]isoquinolin-8-am ne (btained
(82% fromyiahsritd k4 e conmpound of Preparation 6 and (pyridin-2-

yl met hyl )am ne foll ow ng the_experimental procedure described in Exanple 1.

m p. 207. Giipld-EdlSAimerhylaminqid2-dmetbtE&fD) d ppm 1.14 (s, 6 H) 1.60
21%72( Ei) ﬁz&#m@idli‘%iféké"—:géﬂt(ﬂggnﬁg,}flcé(?ﬁquﬁ&ﬁn-ﬁ-yﬁzmﬁfo}e&yﬂblp%@ﬂném 4 H

carboxylate

Obtained (89%) from the title compound of Preparation 22 and ethyl 4-(2-
aminoethyl)-piperazine-1-carboxylate following the experimental procedure described in
25 Example 38. '

m.p. 138.1-140.0°C

'H NMR (400 MHz, CHLOROFORM-D) & ppm 1.2 (m, 6 H) 1.3 (t, J=7.0 Hz, 3H) 1.6 (m, 2

H)2.5m,4H)27 (m,4H)3.0(m,6H)3.4(s,2H)3.5(m,4H)3.7(m,2H)4.2(q, J=7.0

Hz, 2 H) 5.5 (t, J=4.3Hz, 1 H) 8.7 (s, 1 H)

AN

30
EXAMPLE 44
N®,N%,2,2-Tetramethyl-N3-(2-piperazin-1-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine
Ethyl 4-(2-{[5-(dimethylamino)-2,2-dimethyl-1,2,3,4-
35 tetrahydropyrimido[4',5"4,5]thieno[2,3-clisoquinolin-8-yllamino}ethyl)piperazine-1-



Hz, 1 H 7.25 (dd, J=6.32, 3.85 Hz, 1 H 7.37 (d, J=7.69 Hz, 1 H) 7.70 (m
1 H 863 (d, J=5.77 Hz, 1 H 8.77 (s, 1 H EXAWLE 5

N- ( 2- Met hweybensyi- 2, 2- di net hyl - 5- nor phol i n-4-yl - 1, 2, 3p&1/EP2005/012774
tetrahydropyrimdo[4',5" :4,5]thieno[278-c]isoquinolin-8-am ne (btained
(90% fromthe title conpound of Preparation 6 and (2- nethoxybenzyl)am ne
follow ng the experinental procedure described in Exanple 1. mp.

212. 4- 21 3cdrGodatBINiR1 83 0D26/Mmol GdeCRERTIRIH B)) is disppived. inliSofrspar®! Y m). 60 (m 4

(¢, “aty aPpglirigaBerogh Gz oBmholls ka Artind o fRgyEls erlker 1

Hz, 2 H) (‘a’ve‘mlg(\mThe sblveiit lsevapqratedrd)wdsr redudesi, présddre BXANMERLESsdue is fractioned

et anyar BRyerthg ArelydefiRictie S BRIBRc M bt el abrti o

t
(929 br ofhrough 4 flaShecmtmpmgmbhgfcolepamng brst &itaQdH,CR/MeOH 98:2 and then

Eix”‘;n{oh“?{m%” LM 550 O t@%&/ﬁf%ﬁgﬁ*k}@%%ﬁé TR PREE 6% (s, 6
H 3.

0w6.198.0-194.22CH) 2. 75 (d, J=5.19 Hz, 3.21 (s, 4 H 335m6

d
1
02 Hz,
% ﬁzWMO%H%W?@%F@:@?#@%@%?@w&ﬁ@p&%@m#ﬁ :
4-{[( 2 B) 2t (ay4 H5|2r70(ﬂpHdH) $04s,\8 HIL3. ﬁZ lﬁf?ﬂm’d)eﬁ Hahxﬁﬂﬁbiﬁlyr(mgll@dg 45.656. gﬁ(zgllg/gn
eno[ |n npl et hy enzenesul f onam de Obt ai ne
fromtﬁ ?H) oJrF%oéuﬁa op éaﬁ;ﬁa ion 6 and (4-

nmet hyl am no) benzenesul fonam de foll owi ng the experinental procedure

descri bed %e 1. mp 258. 2-259.5C 1H NWR (300 MHz, DMSO D6) d ppm
1.07 (s, E% (m 2 H 2.76 (s, 2 H 3.21 (s, 4 H 3.36 (m 2 H 3.78
(s, 4 H a—{aa(mmetmﬁanm)mz dimbihyF1,213 4sqtrahydropyEbidoty S| ders[2,:32 H

2. 5" 0 met R odnbifseSptehniioniiorfhemuli, i /5 Vi iyl ) 1.2, 3, 4-

t et r algdr opyri @btivar[etr (9%) febpbihiehitle rcO{nEpGHd:d:ﬁ quanatlmi P2 afd arantiropbpianitri d

83% fro of arat d.{ 2- pyri di n- 2-

3(/I et/?lyl)aﬂ:"&nﬁgg ‘?8&%@“%%"%&8%‘ glfedpp%g pees escribed in Exanple 1.
m p. 237. BREBOnZL38HMIMR (300 MHz, CHLOROFORMD) d ppm1.14 (m 6 H) 1.60
(m 4H 2.77 (s, 2 H 3.19 (t, ./=6.18 Hz, 2 H 3.31 (m 4 H 3.90 (m 4
H 406 (m 2 H 6.33(m 1H) 7.19 (t, j=7.28 Hz, 2 H 7.63 (m 1 H) 8.62
(d J=1. 18XAMPLE4d 8.73 (s, 1 H EXAMPLE 9

Cet r aRyar SPORHORAL eyt & SR b A Buenere -

clisoquinolin-5-amine

l e
(t
79
6.
(2,

Obtained (39%) from the title compound of Preparation 22 and ethanol following
the experimental procedure described in Example 38.
m.p. 219.6-220.7°C
25 'H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (s, 6 H) 1.5 (m, 5 H) 2.8 (t, J=6.1 Hz, 2
H) 3.0 (s, 6 H) 3.4 (s, 2 H) 4.6 (q, J=6.8 Hz, 2 H) 8.8 (m, J=1.6 Hz, 1 H)

EXAMPLE 47
N°-Ethyl-N°%,2,2-trimethyl-N8-(2-morpholin-4-ylethyl)-1,2,3,4-
30 tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine
8-Chloro-5-ethylmethylamino-2,2-dimethyi-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinoline (0.06g, 0.17 mmol, see Preparation
29) is suspended in ethanol (5 ml) and (2-morpholin-4-ylethyl)amine (0.13 ml, 1.01 mmol)
is added. The mixture is refluxed overnight and then allowed to cool to room temperature.
35 After evaporation of the solvent under vacuum, the residue is purified by flash



ot ai ned (40% fromthe title conpound of Preparation 6 and (1-

napht hyl met hyl )am ne foll ow ng the experinental procedure described in
Exanpl e worngs/os806. 1- 267. 3C 1H NVR (300 MHz, CHLOROFORWeDEPdOSPM7I4 14 (S,
6 H 1.60 (m 2 H 2.77 (t, J=6.18 Hzp92 H 3.28 (m 4 H) 3.48 (s, 2 H)
3.88 (m 4 H 4.92 (s, 1 H 5.33 (d, J=5.22 Hz, 2 H 7.52 (m 4 H 7.90 (m
2 H 8.11 (dd, J=6.32, 3.30 Hz, 1 H 8.84 (s, 1 H EXAMPLE 10

N ( 2- Fur yd:hmmlajdg)ramyzehiutmgatmsywmcmpIaoblithemmj/d CH,Q@,:81eDH 99:1. 0.04g of the

t et rahydr%p%{ :grﬁggp 0(5’%0&‘”8?’“?3158%; J‘%e%‘ K 4,I soqui nol i n- 8- am neQbt ai ned (62%

fromthe Fat'io and(2furylrrethyl)amnefollovmng
t he expermeniddls-p4bh4¥ure described in Exanple 1. m p 209.6-21 1.0C 1H

156 52 v vy UG TRGORPrERICEy Kbt Yo ey P15 6 5 o

Hz, 2 &) 1Ivfl) 9B (bm5 H) 2 (§.237) T M(M23 H) 30 @23 H) 3. & JAN2Hz, 2H)IP4 &, 28)(B7 1 H)
EXAMPLE

N[Z-(ll—l—&nrﬁ dg% 5(H1yll-)i)e§F|ﬁ]“_9 2-di met hyl - 5- mor phol i n-4-yl -1, 2, 3, 4-
tetrahydropyrimdo[4',5 :4,5]thieno[2, 3-c]isoquinolin-8-am ne Oot ai ned
(33% fro &@L‘E##e corrpound of Preparation 6 and 2-(1 Him dazol -

yl) - et hyl am owi ng the experinental procedure described in Exarrpl e 1.

m p. 222. RE-EfHyINC, 2| BBty 005-(pytidinEBMAGddByl)-d, 8 1. 1 (S, 6 H) 1364(Ed

J=6.1

J:9.01§:§ tefr %dgc’%yrt'ﬁ{“ %ié’%ie(“s?[yé ‘ﬁb“ﬂ"g] .ge'?ls ﬁ;amf‘*g (t, N3t He, 1

H 8.6 (s 1 HpbEEARUEY) om the title compound of Preparatlon 29 and pyridin- 4—[ 4. 5]

1-{3-[(2, et I,mgdo[4',5" 14, 5]t

hi {eno'E(Z, 3ﬁm%ﬁ%”&'ﬁer§gi°%g§*ﬁg ;‘%?H"r‘%']t%' "68?/?0}“5%/?%5{“ f‘%%??é 6%1 ai ned (81%

fromthe mip.l206ce2POR2A of Preparation 6 and 1- (S%am' nopr op_yI?);j _ E}( I

pyrrolidi %%y@? O%_l 'ql\l%?!&? r| nent cribe IHI)1 npl e

1 2 LA i\# FORWD M{Qﬁ; 3’?11. mEHEH 1.6

(m m2F1)5{) T2 iz, 220190 M()m,@f b&?éfl—& QtHg) 315@n22 2;;%92(%,??;6(22 Biz( 2 H)5g;6%,5(Hz,

2 S”é W;—ﬁ@bzﬁd@&%% m -3 (L

J=6 g B9y 8'Hz, 2'H) s

2, 2- Dnethylﬁdl\_:-(Z m)rphollFf 4-yl et hyl) - 5- thlom)rphf)lln 4-yl -1, 2, 3, 4-

tetrahyd 4' /5" :4,5]thieno[ 2, 3-c]isoquinolin-8-am ne

8- CL?O?O@%W& I-5 th| o]rmrphol |[n 4-yl -1 , 2,3, 4-

t et rahydrNi}ﬂhynrdfgq,z-trlﬁetw,l&]st(b%mmE:leihethyls)-dcmirsﬁuoI [ ng (0.07g, 0.17 mmol,

P 1 .

?Serm hoe'f?hg'ay?@zrﬁm %pg%?‘g'ef{#z%c %gagg'%ﬁ)rs'a%"%{ﬂﬁed The mixture is

refl uxed over nOgtdineah(d@ 1% &pmathé tithe dompomabdf Rroparatisn IEQMEpﬁIdLH 8- At +5C a
is filtrated and was noI and et hyl

Bt her " onclmgkine fo B sxBah et TS AR T Bt bR wi -t he
desired fIHBNMR ¢00MAZ. CHLERGFOBMD) d ppm 1.1 (s, 6 H) 1.3 (m, 2 H) 1 6 (m 3H) 2.7 (t,
J=5.8 Hz, 2 H) 3.0 (s, 3 H) 3.3 (q, J=7.0 Hz, 2 H) 3.4 (s, 2 H) 4.9 (d, J=5.4 Hz, 2 H) 5.0 (d,
25 J=4.6Hz, 1 H) 7.3 (m, 1H) 7.8 (dd, J=7.9, 1.7 Hz, 1 H) 8.6 (d, J=4.6 Hz, 1 H) 8.7 (s, 1 H)

8.8 (d, J=2.1 Hz, 1 H)

EXAMPLE 50

N®-Ethyl-N°,2,2-trimethyl-N®-(pyridin-2-ylmethyl)-1,2,3,4-
30 tetrahydropyrimido[4',5":4,5]thieno[2,3-clisoquinoline-5,8-diamine

Obtained (67%) from the title compound of Preparation 29 and pyridin-2-

ylmethylamine following the experimental procedure described in Example 47.

m.p. 151.6-152.1°C

'H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (s, 6 H) 1.2 (t, J=7.0 Hz, 2 H)1.6(t 3
35 H)27(t J=6.4Hz 2H)3.0(s,3H)3.3(q, J=7.0Hz,2H) 34 (s,2H)5.0(d, J=4.6 Hz, 2



m p. 188.2-189.3C 1H NWR (300 MHz, CHLOROFORMD) d ppm 1.13 (s, 6 H) 1.60
(m 2 H 2.56 (d, J=4.67 Hz, 2 H 2.73 (g, J=6.50 Hz, 4 H 2.85 (m 4 H)
3.45 (s, WoMhochs®A4(m 4 H 3.74 (m 8 H) 5.56 (m 1 H) p81/EP2608101277H)
EXAMPLE 14 2, 2-Di et hyl - N- (pyri di n-4-9é met hyl ) - 5-t hi onor phol i n
-4-yl-1,2,3,4-

tetrahydropyrimdo[4',5" :4,5]thieno[ 2, 3-c]isoquinolin-8-am ne Obtained
(46% fr on) blagt,ti=tleeHe onpIRdmofl HY7epear, &7 OHZLA HIVG7 (y1 HYBIBEd47=5.0 Hz,

yl met hyl )Z%%? &gll wi ng the experinental procedure described in Exanple
13. mp ClH NVR (400 MHz, CHLOROFORMD) d ppm1.1 (m 6 H) 1.6
(m 2 H 2.7 (t, J=6.3 Hz, 2H)28(m4H)35(s 2 H 3.5(m 4H 4.9

dJ59 5.1 (t, J=QAHz, 1 H 7.3 (m 2H 86 (m 2H 8.7 (s,
g H) AEE%“’T%E% (

2, 2- D| get N?Etmyl(bﬁy(mfdrylnﬁthm)mf bylrintethyl-h2@i4ehol i n- 4- yI 1, 2,3, 4-

t

t hd d 4 4., -am ne bt ai ned
PR e e e et A
yl met hyl ) ami neoggdédaw(/se%) friom tBx pits compbald ¢frRrepstatien 2@a6d fdﬁﬁdﬂg n( SExagrpl e
13. . 257.1 R\ m
1, eom(ﬁq mefhy. éa"?'ﬁe?@ ﬂ’ggwRE&PE”m%“?bPrﬁc%@'ﬁr?ﬂ?scﬂ ﬁ% "%&@’ 4'}2 H 3. 54 (m
4 H 4.93m(, 1182517948z, 2 H) 5.02 (s, 1 H 7.29 (m 1 H 7.76 (m 1 H)
8 aopiB W K laoo W32 Btiso’pb)a Sm 1A & 615 €8, Hoa bz B 12 78 (Be Mt
2, 2- Di met HyR-ONs (D) B (a; 2=70 mzf D) B-Dist BiH)Bor @holH) ﬂﬂ(oyU'582lz324-+)63(d

e ‘l”%%@?m ﬁﬁ%@%%ﬁ&é&(&%?ﬁ%”ﬁ%ﬁ iy e retned

am nopropyl ) pyrrolidin-2-one follow ng the experinental procedure described
|n Exarrpl Xé n 224. 7-225. 8C1H NMR (400 MHz, CHLOROFORM D) d ppm 1.1

E @(Prln 5%I—l) 2.7 (t, J=6.3 Hz, 2 H 2.8 (m 4H 3.5(s, 2 H 3.5
(m 415!) RC-Etiyd-N°I24 1 R-ihitdazol )yl fetBI]-N° 2, P-intethigl-1,2,34- 7.2 (m 1 H 7.4 (d,

‘é;Z\NéLEZi?%ra@yd?dgyr%fdoffzs"g Sﬁien%[%-c?isgqggdoliﬁz%83 dE\lznznimEeL H 88 (s, 1H
N- (2, 3- Di met ho®yhametyB3R9%2 frdrthggitid gdbmpotrt armépérailcsrnzeﬂawd 2111 3-irdid4zol-4-
t et rahydr m do[ 5]t hi.en 3-cC ui nol i n-8-am ne ot ai ned
(700 11 oRa LA nBI e, e R Pra P38 m ot e 1| Brasbi 47
(é;(met Pox;l/bmzzﬂ)lz)zlammg’o‘ ol | owi ng the exper| ment al CElrLoced&e ([:I)?sgrl bed in

(o 2By IR 1aobaiag. gS0 d Byl blsal P 7. 49 8, 5B nﬁ‘@%@z(m 4
H) 3.89 (Hgz §Hb'|)2 73t,936(BHz,2 H) 2 9. @.02(#9291 53 Hj d‘Z(q =118 Hr, 2A)(354 (sl 2H) 6

(dd, J=7. 42 2ot 81 b @75(3%|§)r97%tJ-5§Hz1%)86(SH)IH)118(S1H)

EXAMPLE 53
25  1-[3~({5-[Ethyl(methyl)amino]-2,2-dimethyl-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]isoquinolin-8-yi}amino)propyl]lpyrrolidin-2-
one
Obtained (96%) from the title compound of Preparation 29 and 1-(3-
aminopropyl)pyrrolidin-2-one following the experimental procedure described in Example
30 47.
m.p. 166.5-167.2°C
"H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1(s,6H)1.2 (% J=7.0Hz,2H)1.6 (m, 5
H)1.9(m,2H)25(m,2H) 2.7 (t, /=6.2Hz, 2 H) 2.9 (s, 3H) 3.3(q, J=7.0Hz, 2H) 3.4
(m, 6 H) 3.7 (q, J=6.2Hz, 2H) 6.2 (t, /=6.4 Hz, 1 H) 8.7 (s, 1 H)
35



EXAMPLE 18 1-{3-[(2, 2-D net hyl - 5-t hi onor pholin-4-yl -1, 2, 3, 4-
tetrahydropyrimdo[4',5" :4,5]thieno[ 2, 3-c]isoquinolin-8-yl)am no]propyl }pyr
rolidi n- 2voQone&/3R12ai ned (84% fromthe title conpound ofciPrEepa@satiizon 10 and
1- (3- am nopropyl)pyrrolidin-2-one foBlow ng the experinental procedure
described in Exanple 13. mp. 219.2-220.7C 1H NWR (400 MHz, CHLOROFORM D) d
ppm1.2 (m 6 H 1.6 (m 2H) 1.9 (d, J=5.1 Hz, 2 H 2.1 (m 2 H 2.5 (t,
J80H2EZAN)PL£574(tJ6 Hz, 2 H 2.8 (dd, J=4.9, 2.5 Hz, 4 H 3.4 (m
6 H 3.5 (m 1H 87 (d J=2.7 Hz, 1
H) EXANPLEHK%WI Zhél% 2]'5?5 Q[tﬁvhpg‘ﬁ' i onor pholin-4-yl-1 ,2,3,4-

t et rahydr tﬁﬁ;ﬁh}’mmu{mmcwﬁ A EJWWIMFQ-Q]B@HMMM&MIHN]-(&tyal)ydlrroﬁnma]lm-ehyI } pi pe
razi ne- 1- Kmtﬁggylk,gﬁﬁ"ﬁh%al ned (41% fromthe title conpound of Preparation

10 and et am noet hyl ) pi perazi ne-1 -carboxylate follow ng the
experi frent al pObtadtasgy@1%e from theditle soEraw &f Prépamtipn 29 88d 2-ah880-8C1H NVR

24%) g/Hé tetr @Mﬁlm@t@ﬁg&% &]Zéed(ie?]_'f?%; gat’{_)‘ﬁ] ZSEfﬂ%)w%\géh% EXpe} r@)nté g E(T
J=14.9 Hzprosedgre@lem(t@d igEgamplEA47.2 H) 4.2 (q, J=7.2 Hz, 2 H 55 (m J=4.7
gzzérrl_i)et ﬁ-1-(14110rre r?;f(é:vglérEag?nlyl) N- (2-nmorpholin-4-ylethyl)-1, 2,3, 4-

tetr ahydr HTbWMR’r{@@[MHz PMIODEd ppro[12] B 6]H)slod) (1] 8.8 iz 82 &lirit rse(m, 3 H) 1.8

8- Chl t

tetr ahydr Q‘Byrl ?’ngg FXILB% éﬁ zgﬁi%}ée( %@fgéé?l %%étﬁzngﬁ?)ﬁgeffom‘/fﬁ'&ﬁﬁ% %I ,
see PrepaftaBithrd.Ap, 2ik) %@Q'pehtﬂézét 7i (m, it HE®BI(m( b HY4)1 @ind=5.8 Hz, 2 H) 7.9 (,

(2- nor phol,L yl e} am 0 Omml) is added. The m xture is
refl uxed ‘év%?ﬁzght )e;r}yndd t esﬂi?g 110\,1,_\@8@% iLH to roomtenperature. The

solvent is evaporat ed under pressure and the residue is purified by flash

chromatog #gl ng with CH2Cl 2/ MeOH 95: 5. O Odg of the desired final

pr oduct are IS(%_| ed. Its 1HNMR is consistent with the desired final

corrpotlﬁd 2%, eTdmesaioN-(2-morphalirt-8§laby ), 28R (300 Mz, CHLOROFORM D) d ppm
4

2.6 4 2.7
H) L4 tﬂf'\&odﬁ%é‘&\"@& 5H§‘%§tq‘ie't°r3hz @7“]%35@"(‘%'% ing . o HZH? 1 H 5
(s, 1 H) EXAVBIGBIG0R,2 5-trimethyl-1,2,3,4- tetrahydropyrlmlgo[4’ 53;4 ,5]thieno[2,3- 3 4

2, 2 Di I t vl i n-

2. 200 et e O BIBSEAR Ted P b B L B TE L b B 2
(469 f r o@B-moepholinKeylatbylizminel (00 R,ep2® aimadns hddehd h(amyir(uucb is-rsﬂuxed

g lome';nlaél ) %ir%ﬁﬁhg%cllt%é‘%gﬁo&ehae toecxo%?{o' rgglg]'lttgrlnpgra?urg dA!FEeEF e‘\j/SpSoCré |on 0 the ng(/elqp
under vacuum, the residue is purified by flash chromatography, eluting with CH,Cl,:MeOH
99:1. 0.06g of the desired final compound are isolated. Yield= 95%.
'H NMR (300 MHz, CHLOROFORM-D) d ppm 1.1 (s, 6 H) 1.6 (s, 2 H) 1.7 (t, J=6.6 Hz, 2
H)2.6(m,4H)26 (s, 3H) 2.7 (t, J=6.0 Hz, 2 H) 2.8 (t, J=6.7 Hz, 2 H) 3.5 (s, 2 H) 3.7 (m,

25 4H)56(t J=4.4 Hz, 1H) 8.8 (s, 1 H)

EXAMPLE 56
2,2,5-Trimethyl-N-(pyridin-3-ylmethyl)-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2,3-
clisoquinolin-8-amine
30 Obtained (66%) from the title compound of Preparation 36 and pyridin-3-
ylmethylamine following the experimental procedure described in Example 55.
'H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (m, 6 H) 1.7 (t, J=6.8 Hz, 2 H) 2.6 (s, 3
H) 2.8 (t, J=6.7 Hz, 2 H) 3.5 (s, 2 H) 4.9 (d, J=6.3 Hz, 2 H) 5.1 (t, J=7.0 Hz, 1 H) 7.3 (dd,
J=8.0,5.3Hz, 1 H) 7.8 (d, J=8.2 Hz, 1 H) 8.6 (d, J=4.3 Hz, 1 H) 8.7 (s, 1 H) 8.8 (s, 1 H)
35



1H NWR (300 MHz, CHLOROFORMD) d ppm 1.13 (s, 6H) 1.59 (t, J=6.26 Hz, 2 H)
2.42 (s, 2H 2.67 (d, J=4.27 Hz, 4 H 2.76 (t, J=6.26 Hz, 2 H 3.38 (m 4

H) 3.45 (w0 2806587492 (d, J=5.80 Hz, 2 H) 5.13 (t, J=5.@0THP2005/0h774.28 (m
1H 7.75 (m 1 H 8.55 (dd, J=4.73, %868 Hz, 1 H 8.68 (d, J=1 .83 Hz, 1

H 8.75 (s, 1 H EXAWPLE 22

2, 2-Di met hyl - 5- (4- et hyl pi perazin-1-yl)-N(pyridin-2-ylnethyl)-1,2,3,4-

t et rahydrBXsMPEDD] 4' , 5' : 4, 5]t hi eno[ 2, 3~c] i soqui nol i n- 8-am ne (bt ai ned

(00 o ST 2.4 51 RIPEA B B BB A b Anfge SiBnatn s

20. m p. mmmmmml}pwmmmzoﬁew CHLCRG:CRM D d ppm1.16 (m 6 H

1.59 (m (d, J=4.88 Hz,
2'H 6. 25 (d %b%ﬁ?&sﬁ%é)?)’%%h%%%%”ﬁ&@“\-@ Fi}g%érg}“’” 3{‘%@1 26 (m 1 H)
8.64 (5§, dmidpp&pyBpyrmlidib-2-pneholdPibg tR8experimental procedure described in Example
2,2-Dimethyl -N-(2-norpholin-4-ylethyl)-5-pyrrolidin-1-yl-1,2, 3, 4-

t et rahydropyrim do[4',5":4,5]thieno[ 2, 3-c]isoquinolin-8-am ne

8- Chl or 0- 12,2 20418e206/8°®G- pyrrol idin-1-yl -1 , 2, 3, 4-

t et rahydr@pwﬂ@g[mz%%@ﬁ&@ﬁ\ﬁ% [%n'?ll 15(‘(3%'#1‘??'6'(@33 (19198, 2% !

see Preparation ended 1 n’ethanol
(2- mor pho? H) 246 ) H&'@/H)zaZﬂ-lhé 6((@ IiHi) 218, (t, V=67 oy i) 3.4 (md8ét) 3. 7Tle Jab.gtHm e i s

refluxed r ht_ to cool to roomtenperature. After
evapojgtig 6% g’nje Sgé;ﬁven cuum the residue is purified by flash

chromat ogr aphy, eluti ng fi rst vm t h di chl oronet hane and then with

CH2Cl 2: I\/EQ%%@"; g of the desired final conpound are isolated. Yield=
50% mp é’l40ClHN|VR(300|VHZ DMSO-D6) d ppm 1.06 (s, 6 H) 1.50
(t, J=6. 18-1sdhutgl-2p-dimethyl+N-(24mipiilifdd-{athyll)-H)2, 2456 (m 2 H 2.77 (t,

‘] 5 95 m%&é@ﬁﬂnﬁw% EDS]tﬁie%%[ﬁ glc]ijsgqmno?m%l-al% ne =5.49 Hz, 1 H 8.52

2 2. Drtét hyl - N—5—@ﬂord+212—dmydtmlsm5hydwbmﬂ-1@8Mdbtrdlnyairdpyylhﬂdlq[fﬂ 534151thlen02 3-
tetrahyd I t
oo CrORELMRAR G p oM P ERaSkb2RTY QR R RRal ) 8
yl et hyl ) @wnogphiobh-KUepdthy)antiee Ex@Emi, reeda mimgbyie added. § hdemzmrdonedeﬁuxeﬁxanpl e
23. 1H NMR d 1.Q6 6 1.51 (t, J=580 Hz, 2
0" (m avegioB: R it capPRTbdn embrane Rnshievapdibion arind Boldor ., ")
H) 4 74 (dnde}x'écultﬂﬂ,l-lhe résidd)e ig p8&figddhy lash. dBiortitpgi2phi), ebutihG with, CHE3,:80Hz, 1
3.H), .EXAMPLE 2 . . 0
(3, 5. 8 ol O R By sl RS oN B o BB NP §7%1, 2, 5,0
t et r ahydr oy rig@iHo9aI55c%" : 4, 5]t hi eno[ 2, 3-c] i soqui nol i n-8-am ne (bt ai ned
429 f I t 1 i din-3;
(120, £ O e 4 e SPRUBOEERPERERNAN | N800 GRUED 210 it o
iBBéH( NVR/£&E8 Giz\VeiH) 203Vsh) DR) 2 B H) 9§ (€, s/-6a Hh, ZIHBDS(dI 61—7%6-122@ H-I’92:2£91 t?ZD (d
J=5. somsz El’z_%l'—'lé 51553?%2%}397% Jadg ‘ﬁﬁgi’g%ﬁ%% 131?‘&9?(%1 é) 13 (t, ’
J=5.9%5Hz, 1 H) 8.45 (dd, J=4.88, 1.53 Hz,
EXAMPLE 59
5-lsobutyl-2,2-dimethyl-N-(pyridin-3-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]lisoquinolin-8-amine

Obtained (89%) from the title compound of Preparation 40 and pyridin-3-
30 ylmethylamine following the experimental procedure described in Example 58.
m.p. 229.9-230.4°C
'H NMR (400 MHz, CHLOROFORM-D) d ppm 1.0 (d, 6 H) 1.1 (m, 6 H) 1.7 (t, J=6.7 Hz, 2
H)23(m,1H)2.8(d, J=7.0Hz,2H) 2.9 (, J=6.5Hz, 2H)3.5(s,2H)4.9(d, J=5.9Hz, 2
H) 5.1 (t, =59Hz, 1H)7.3(m, 1H) 7.7 (d, /=82 Hz, 1H)8.6 (m, 1H)8.7 (s, 1H) 8.8 (s,
35 1H)



H 853 (S 1H 8.60(d, j=1 .53 Hz, 1 H EXAMPLE 26

2,2-Dimethyl -N-(pyridin-2-ylnmethyl)-5-pyrrolidin-1-yl-1,2, 3, 4-

t et r ahydrwpyoeemssmi4' , 5' : 4, 5] t hi eno[ 2, 3- c] i soqui nol i n- 8pamipreocsht &i7ned

(58% fromthe title conpound of Prepasation 18 and (pyridin-2-

yl met hyl )am ne foll owi ng the experinental procedure described in Exanple

23. mp. 2 11.7-212.6C 1H NWVR (300 MHz, DVMsO-D6) d ppm1.09 (m 6 H) 1.51

\(18’634H)H2190(S748H% 2;8H§m 2 H 3.31(m 2H 3.62 (s, 4H 4.81 (d,
m 7.73 (m 1 8.14 (d, j=6.32 Hz, 1 8. 50

(m 2 1) BXANBLESS bR s "

N ( 2- rl\]/eéI hox3pEAEpbiityl-22-dinnsthiyl 23 tatradlyicd pyrimiglof4, 524 S]thieno] 2,3-

(6655 1 1 o SarutepR BVIBRIBRTIOBYFRRTIIRAIIT 15 and 5 ot hoxybensyl ami ne

fol | owgng the ebmliédl(ea%alfromthe&ldelbmdemwmfb%fdparatudﬁxé@rpmda123 m p.

o, 2 1) EMBSPGRaTgIoR 39 folbping ot efpt Rty 25 %fuzen?e@fr%?@ %%me oo
J=6.10 Hzs584 H) 3.85 (S, 3 H) 4.69 (d, J=5.49 Hz, 2 H) 6.86 (t, J=7.78 Hz,

&EH) 7.00 (d817}1)551?63?_|) EXAI\/PLE72é3 (m 1H 7.22 (m 1 H 7.92 (t, J=5.80

N (23 0 ITENMR (ATEra) CBLORGIADRILE) <Fopy 11090 017 By +).12, (,47.8 1z, ©

(2, IR
(339 "r of B 2 bt P R L ib ot MR ST 2 25 §: 3B 2R 2192050

di et hoxybenayagiHye.$ ¢ U=ai big, 2 b 3eipe 2 RS &, )08 & duyr/=6daidz, 1 HEel.2i(h

Exanpl e 2 195.0C 1H NMR (300 MHz, DMBO-D6) d 1.06 (s, 6
1.51 (d, ?_5_8‘2% H}%z?(%%%go (m 4 H§ 2.77 (m 2 H) 3?32 E%mz H) 5,.561 (??

g 523 ?.79 (s, 3 H 3 801(|s:|) 3 H 4.74 (d, J=5.80 Hz, 2 H 6.82 (m 1 H)
: m 8.49 (s, 1 EXAMPLE 29
N ( 2- Fury%%%gg& 2- di met hyl - 5- éyrrol il_?ji n-1-yl-1,2, 3, 4-
E §t7 r/o aht]gsdr Enm I4n{t2GIQ$-4bqlﬁltyl42 5-]dirh'e&iw[l,2 B4atdtralogiropyrimidd}4'BidEitHibnefR 8 d
9 ro e ti d (2- f I hyl

f ol | owi ng® 'ﬁ%q'é'?BLP%r?a%q&mS%BX‘gﬁ' ﬁieg 'Pf’ﬂ%d‘y?%nExgrrpl eurzg mrzt py yam ne
goé(() 201 6C %Ebgbwﬁiét dg&g’)yﬁntk@ﬂﬂ@am?) d)bflézkepamganaoéed ethyH§-(2. 6 (m 7 H)

: m . 2. ,  J=6. : : : . 3.7 4 8. 1
EXAMPLE 36%‘{92‘13’6)%@( ?ﬁ"&?&%’&?ﬁbﬂﬁﬁe}g}é{’iﬂw'j‘é g‘,eﬁxﬁfgpﬁ@{e'ﬁkﬂ '5@19%%%??‘3&%‘8& I yl - T)
2,3,4- tepxamp@sgyrimdo[4',5 :4,5]thieno[2, 3-c]isoquinolin-8-am ne

ot ai ned (939 he title conpound of Preparation 18 and
2-( 1H4% Qﬁs-gzﬂé‘?g%;e(fhyl am ne follow ng the experinmental procedure

descri bed "HmWNNEX 00 MHZ3DMSO-D6) d ppm 1.0 (d, J=6.7 Hz, 6 H) 1.0 (s, 6 H) 1.2 (t, J=7.0 Hz,
3H) 1.6 (t, J=6.7 Hz, 2 H) 2.2 (d, J=7.0 Hz, 1 H) 2.4 (1, 4 H) 2.6 (t, J/=6.8 Hz, 2 H) 2.8 (d,
=7.0 Hz, 2 H) 2.8 (t, J=6.5 Hz, 2 H) 3.3 (d, 3 H) 3.4 (s, 2 H) 3.7 (m, 2 H) 4.0 (q, J=7.0 Hz,
2H) 7.7 (t, J=5.3Hz, 1H) 8.6 (s, 1H)13.1 (m, 1 H)
25
EXAMPLE 62
5-(2-Furyl)-2,2-dimethyl-N-(2-morpholin-4-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-8-amine
8-Chloro-5-(2-furyl)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4’,5":4,5]thieno[2,3-
30 cJisoquinoline (0.05g, 0.14 mmol, see Preparation 44) is suspended in ethanol (5 ml) and
(2-morpholin-4-yiethyl)amine (0.09 mi, 0.69 mmol) is added. The mixture is refluxed
overnight and then allowed to cool to room temperature. After evaporation of the solvent
under vacuum, the residue is purified by flash chromatography, eluting first with CH,Cl,
and then with CH,Cl,:MeOH 99:1. 0.05 g of the desired final compound are isolated.
35 Yield=75%.



mp. 192.0-192. 7C 1H NWVR (400 MHz, DVSO-D6) d ppm 1.1 (s, 6 H 1.5 (t,
J=6.0 Hz, 2 H 1.9 (m 4H 2.8 (d, J=6.2 Hz, 2 H 2.8 (s, 2H 3.3 (m 4
H 3.6 (nwoéko(bd)ossnz (m 2 H 7.5(s, 1 H 7.6 (t, j=5.4pdzEP2o08p187b (s, 1
H EXAMPLE 3 1 1-{3-[(2, 2- D|n'ethyl-5-p<yrrolidi n-1
-yl-1,2,3,4-tetrahydropyrimdol [4',5" :4,5]thienol[2, 3-

c]|squ| nol i n- 8-yl ) am noj propyl}pyrrolldln 2-one btained (49% fromthe
title conpopingsafl1y earation 18 and 1-(3- ami nopropyl)pyrrolidin-2-one
fo

N h | d bed 3.
195, 6 200 UMM G0 PR O BRNGES et by & B 7 & Bh B dTEE bl 3 1y
1.9 (dd, 91?":%%(31 ﬁsa bIZle22HI) 311& (28.7 H 1B %s@k@%(r&&HlﬂB(ﬂM& 8

(1tH)JEXAI\/F’EE13*?6|I§W9| J—@%ﬂ?t*é 12}3'|é1§r?e@]hﬁ3% ?B(7t7d 3128*{421%89 (A

tetrahgdrgpyrimdo[4',5" :4,5]thieno[2, 3-c]isoquinolin-8-yl )am noj et hyI } pi pe
razi ne-1- carboxyl at ert ai ned (89% fromthe title conpound of Preparation
18 and ethyl 4-(2- am noethyl)-pi perazi ne-1-carboxylate follow ng the
experi mentglaMEpLecesiur e described in Exanple 23. mp. 76.2-77.8C 1H NWR (400

MHz, CHLOROFORM J= 1, 3 H 1.6 3

2.0 (m 451@ ler!snfzr% d'ﬁ%&’y'ﬁ'ﬁé\(ffd'“a“—_)é‘"t?kﬁ&') 922% 2. 8(?}[ Jl;%.4 Hz,(m2 H)Hé.4
ES i H) Ee)t(% oﬂyrlﬁud%[isfmﬂﬁléﬁo[ﬁﬁc](smqu&dm\ Sathing, J=4.6 Hz, 1 H 8.7
S

2, 2- D|1F?et hyl - I\I—O(C’ﬁa ‘Eﬁdp@lgé%fﬁ‘?mlth?lt'g?ﬁ9m}30‘3”$9 Rreparation 44 ?T‘d pyrding4z _

tetrahydr IBih @Imbér oW 8lepéraneltdl pro6ddus® aedonpkd ir Bxammplae2Et hyl
4{2[(22 t\ﬂé o }l/r;gftglldPnlyI%O234- ! e

tetrahydr bBMSi r'ﬁ‘/ééﬁa('\"?i 4, 5]t hi eno[ 2, 3- ¢] i soqui nol i n- 8-yl ) ani no] et hyl } pi pe
razi ne-1- carboxylate (0. 07g, 0.13 rrrml see Exanple 32) is dissolved in

i sopr opanag| g\g,ﬁm . Pot assi um hydroxi de 85% (0.09 g, 1.3 nmol) is added and
t he react e is refluxed overnight. The solvent is evaporated under

reduced psqasxuw@m:ldwiahyml(ﬁlymm% i:m;thymszjs het wveen water and
chloroform After the usual work- t e or ‘Tfalc residue is purified

t hrough a qtr%lwrewwﬁﬁl%r%ﬁrﬁ}tm%m Ar3-cligoauingne8-8YNG\ +  cH2Cl 2/ MeOH 95: 5

and then with Qitld 28mpbuhdner Pie arra&mﬁwadj d@eact are
obt ai ned. Yi el (?:ﬂ%%)% ﬁ@ggfw?e4%6 rTI\/\(+EJ15J+ EXAI\/E < PP

R
2, 2- Di et Kinetylaminefoliawing, thei ?%’??Wﬁhpryﬁ%tfﬁﬁ’ﬁﬁﬂ@eﬁmE’éﬁmlalﬁﬁzl yl -1, 2,3, 4-
t et r ahydr qnwmrm(ﬂ@d mHz5CH&oﬁb#®m£d)?d §prﬁ]1l1s@,qglmql7 (-LeamHae By Byl ¢,

4-{2- -di nmethyl -5-pyrrolidin-1-yl-

et -l a1 BT 6 2. 20 § 1o 13 2 34kl e 8118 B dF8hLB) pi pe

razine-1- gz 1 H)7.1(d, J=3.5Hz, 1H) 7.3 (dd, J=8.2, 5.1 Hz, 1 H) 7.7 (s, 1 H) 7.8 (d, J=8.2 Hz, 1
H) 8.6 (d, J=5.1 Hz, 1 H) 8.7 (d, J=1.6 Hz, 1 H) 8.8 (s, 1 H)

EXAMPLE 65

25 5-(2-Furyl)-2,2-dimethyl-N-(pyridin-2-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]isoquinolin-8-amine

Obtained (33%) from the title compound of Preparation 44 and pyridin-2-

ylmethylamine following the experimental procedure described in Example 62.
m.p. 232.6-233.4°C

30 'H NMR (400 MHz, CHLOROFORM-D) d ppm 1.2 (m, 6 H) 1.7 (t, J=6.7 Hz, 2 H) 3.1 (t,
J=6.7 Hz, 2 H) 3.6 (s, 2 H) 5.0 (d, J=5.1 Hz, 2 H) 6.3 (, J=4.7 Hz, 1 H) 6.6 (dd, J=3.5, 2.0
Hz, 1H) 7.1 (d, J=3.1Hz, 1TH)7.2(m, 1 H) 7.4 (d, J=7.4 Hz, 1 H) 7.7 (m, 2 H) 8.6 (d,
J=5.1 Hz, 1 H) 8.8 (s, 1 H)

35 EXAMPLE 66



carboxylate (0.08g, 0.14 nmmol, see Exanple 32) dissolved in tetrahydrofuran
(2 M) is dropwi se added at roomtenperature to a suspension of |ithium

al um ni unwbyded/3e72¢0. 01 g, 0.29 mmol) in tetrahydrof ur amc/eb20usp1274i t er 3h
refluxing, water (50 m), NaOH 2N (208 m ) and water (50 m) are

succsessi vely added. The inorganic salts are filtered through Celite(r) ,
the solvent is evaporated under reduced pressure and the residue fractioned

bet ween WB4[sAacFuryl)a pimethy M 253 4-tdteatiyaabyrmldol 415 algigrsipdue i S i s

purified throu a chronmat Qgr a .cQlum, eluting first wt

cH2al 2/ mﬂﬁ%ﬂ@'&ﬁg'@%&"w{ﬂp%@%@%W% 1. 0.02g of the desired final

&rz oc(:l;ct2 z[a)ire oﬁolbiam .(72"?/0?&315 tBé%l?RBﬁgo%ﬁoiof%@pa(rﬁﬁ%ﬂw_ J@% 32 5 4.5]th
-(2, 2-Di net - 5-pyr.ro in-1-yl- -tetra ropyrim.do[4' 5" :4,5]thi

brol 2. 5. ETTOBR IRMGE S P flov et e oSG TRA TS ) Exainishe

Obt ai ned §29% fromthe title conpound of Preparation 18 and the title

conpound of Rr ion 25 follow ng the experinental procedure described
in Exanpl@"ﬁg.@%%&{'%ogg 7-21 1.3C 1H NMR (400 MHz, DVMBO-D6) d ppm 1.1 (m 6

H 1.5 (mH X¥MB (4DoViKia) CIBLGRORORM-D) dlspin 2.1Hd, =2 6H) H3.62H 1.7 (E9=8.7Haz, 21 H)

3.3 (s, 4 4 (d,. J=7. : 3.6 ( - 3.7(d, . =6.2 H 1H 3.8

(t, J=6. 2“@-,9%51’ %)'%42.-{(%2 Hﬁéé fﬁ%;o 32,14 mﬁé (Ps’,‘g’-ﬁ Hay gé*.)(?-‘% fﬁ‘ AHup6d55 (s,

! I;) DiEXAl\IPHli3§6(q, J=6.|3_Hz_, 2 Hl) 6.?|> (ml\i-1( H) 6.6 (fk_:i, J=é3.5, |1.6 Hf{ 1I l)—i) 71.12(d,3J=43.5 Hz, 1 H)

, 2- t -5- rol i -1-yl - qui nolin-3-ylnethyl)-1, 2, 3, 4-

hydr oagsi ﬂ%dﬁ’[hﬁ? ‘7:<z°1', g]"?hi eno[ 2, 3-c]i soqui nolin-8-am ne Cbtained (54%

fromthe title conpound of Preparation 18 and quinolin-3- yl nmethyl am ne

foll owi ng %ggpgép%ri ment al procedure described in Exanple 23.

m p. 226. 15598 H NMR (400 MHz, DMBO-D6) d ppm 1.1 (s, 6 H 1.5 (t, J=6.2

EZH) 24% EtHy gqg-{{s-mf@)élﬁz(zdimbsﬁylm,%13,74-&tﬂdhyarl&py(rma7idj$ﬁ?,514,?m%ea§ﬂ63?. 6 (2 m
: =6. . .Q (t, J=7. , : m . m

8.2 (n%ﬁ?%'“%'%%g%yé]?"ﬂ'%z@%('?‘Eﬂaz'\!@zﬁiyﬁzq?,xy‘f@—o EXAMPLE 37

t2, t2 Diﬂ,mét hyl - 50plseﬁrre§i| (Mg%mfr&;rgyr{w% biid b@tﬁﬁ%ﬁﬁ&éfimeﬂa_rﬁﬂiclfﬂmgﬁd et_iayl%-%t”r- g

et rahydr opyr i ol4',6 5 :4, 1 enol 2, 3-c].1 soqui.nol i n-8-am ne t ai ne

(62% fro?ﬁgilnl‘?@myﬁtﬁ['%er%%gt?ﬁ&%i"a%r%ﬁ%'% .heﬁqe rigRate BOGEHYEIdeRCrped in

yl met hyl apxareple@2l owi ng the experinmental procedure described in Exanple 23.

mp.275.9-27%.7CéLH MR (400 MHz, DMSO-D6) d ppm1.1 (s, 6 H 1.3 (m 2 H)

1.5 (t, JOP-F9L! 028% 1.9 (s, 4 H 2.8 (m 2 H 3.6(s, 4H 5.2 (d, J=5.9

Hz, 2 H H KMR40b Mz, CILOROFORM-DS dlppt$1.1%sH HB13 (k3 r%a%x%lzzme d7d) 8.3

(d, J=8.2 .5 (s, H_8.6 (s, 1 9.3 (s, .1 H EXAVPLE 38

N5, N 28, 71 FonbHhgh L ReT62 Hor b A I ) 2 1) 3 2Jal=T 0 He, 2 F) B

tet rahydr @ayr HY6@qbd4, 4=5.5,4.0hE N BNRHZd37-21 7 BRaVHN ol (Bes5. SHei AR B Ol or 0-

5-di net hyﬁgm' ngl-s‘zd;,qz-di met hyl -1 , 2{13, 31 NoT A Hel £ B

t et rahyderyri m do[4',5':4,5]thieno[2, 3-c]isoquinoline (0.07g, 0.20 mmol,

see Preparation 22) is suspended in ethanol (5 nl) and

(2-nmor pholin-4~ylethyl)amne (0.13 m, 1.01 nol) is added. The m xture is
refluxed B¢eMn S and then allowed to cool to roomtenperature.

25 5~(3-Furyl)-2,2-dimethyl-N-(2-morpholin-4-ylethyl)-1,2,3,4-
tetrahydropyrimido[4',5':4,5]thieno[2,3-c]lisoquinolin-8-amine
8-Chloro-5-(3-furyl)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4’,5:4,5]thieno[2,3-
clisoquinoline (0.05g, 0.14 mmol, see Preparation 48) is suspended in ethanol (5 ml) and

|_\

<

(2-morpholin-4-ylethyl)amine (0.09 ml, 0.69 mmol) is added. The mixture is refluxed

30 overnight and then allowed to cool to room temperature. After evaporation of the solvent
under vacuum, the residue is purified by flash chromatography, eluting first with CH,Cl,
and then with CH,Cl,:MeOH 98:2. 0.05 g of the desired final compound are isolated.
Yield= 79%.
m.p. 181.7-183.1°C



After evaporation of the solvent under vacuum the residue is purified by
flash chromat ography, eluting first with CH2Cl 2: MeOH 95:5 and then with
CH2Cl 2: Mkl 20@/38720. 07g of the desired final conpound aretiEpedodtoert74 Vi el d=
76% mp. 173.4-175.0C 1H NWR (300 MHgg CHLOROFORMD) d ppm 1.14 (s, 6 H)
1.58 (m 4H 2.5 (m 4H 2.74 (m 4H 2.99 (s, 6 H 3.45 (m 2 H 3.73
(m 4H 551 (m 1H 871 (s, 1 H EXAMPLE 39 N5, N5, 2, 2-Tetranet hyl -N
?h (pyr I[ gl ™ QMR mDMHi,;deBOEC?ﬂWDaUWTDWr(B 16 dpR & (m6'4:H), BT (m, 2 H) 3.0 (t,

ieno[ 2, 3-cliso ne- i (39 I
conpound 216%6]0%%?%04‘3 ?26?8%& ?%W#ﬁﬁ tl-lﬁrgc}gﬂ“ %%ﬁ’h )“’g%tgﬁ ?ollll)l-}e”
exper i meny=d.0 pizot el dre(ddest.BiHe d H)rs. Esarl)eS.86, 1hl)p. 208. 4-209. 1C 1H NI\/R
(300 MHz, CHLOROFORMD) d ppm 1.14 (s, 6 H) 1.59 (m 2 H 2.77 (t, J=6.46
Hz, 2 H 3.00 (s, 6 H 343(s 2H)492(d J=5.77 Hz, 2 H 5.01 (m
J=5. 7T75HZEXAMELEB®X8 (m 1 775(m 1 8.55 (dd, J481 1.51 Hz, 1 H

8.68 (d

N8-(2,(3- [ﬁr‘é’f &!%@n‘%ﬂ%‘ﬁ 'ﬁ'&é‘ idjn- ‘lf_pe“ W %ﬁl 2,3, 4-
ESt8(2/oah¥?gfrﬁmmmahgfrgntoﬁ[4'1&;E;(Ijalici:;muig3 c3|sohunwdpm-8"+almmae 5, 8-di am ne (bt ai ned
di nmet hoxybenzyp%’m%@?%?&ﬂ t'l?a tqlﬁggﬁg%@ﬂ %ngé?rgﬁ&‘oéééﬁ? gyrdiéns%“ bed in
Exanpl e 3f@methyamité f&bg&g)tﬁebbdpémﬁér(tamocbddwe C4cORSIF ORRAD)plel6Bpm 1. 13 (s, 6

H) t, J=6.32 Hz, 2 H) 2.97 (d, J=4.67 Hz, 6 H) 3.43 (s,
2 88”1%223§8r§3%g§% (s, 3 H 4.90 (5? J:5.7(7 Hz, 2 H) 5.13 (;2 1 H (s

6. 90 ( m H NVIR (408 iRz, RMED-B6Yd ppre, 1.0 (P HEXAVRLEGIS HzNBH) 2-9((1, J=6.3 Hz, 2

H 1 m dazo ) vl y

t et rahydr[ﬁ'ﬁ?ﬁydﬁ\ %Hﬂﬁé@\l‘/ﬁ gilzh?i-nﬁ(s 9?5) S%&rﬁl nof)7 e<d5‘j€z |H5rr1| lﬁ'é&)t ai ned
(499 fromthe) l7|8t(lse1el)l$rm4$nd H)8. EPQhﬁ:[mlﬂ)as Bagw 23) and (2, 3-

di met hoxybenzyl )am ne foll owi ng the experinental procedure described in
Exanple 38. mp. 212.6-213.9C 1H NWVR (400 MHz, CHLOROFORMD) d ppm 1.2 (s,

6 H) 456 EXAMPEETOHz, 2 H) 2.8 (d, J=6.3 Hz, 2 H) 3.0 (m 9 H) 3.7 (d,

77 (s, a5t Simathy bop gy pipaas) 1m0 T D
]1£ ﬁ 3-{[F2€@ranﬁjdhubwimidu[; &Azs]mm[nwe]ilsoaumem-&annhgdropyr| mdo[4',5':4,5
i eno Q [
(92% fromthe]qq?q'ﬁ%é @%@BWHHM"%F’PQ%BW ﬁan %bnggpy" 50t 81 ned
i
(m

nopr opyimditylamlnedbiowing tre é)@bhménmgpmb@dwe( pescrmseduraExqunme é8ur e descri bed
Exa | e 384#112 in% 4.3-215.0C 1H NVR (400 MHz, CHLOROFORMD) d ppm 1.1

6 2 9 (m 2H 2.1
"H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (d, J=20.3 Hz, 6 H) 1.7 (t, J=6.5 Hz, 2

H) 3.0 (t, J=6.5Hz, 2 H) 3.6 (s, 2 H) 4.9 (d, J=6.3 Hz, 2 H) 5.1 (t, J=6.3 Hz, 1 H) 7.1 (d,
J=20Hz, 1H)7.3(m, 1H)7.5(m, 1 H) 7.8 (m, 1H) 8.0 (s, 1 H) 8.6 (dd, J=4.9, 1.8 Hz, 1
H) 8.7 (d, J=2.0 Hz, 1 H) 8.8 (s, 1 H)

25 .
EXAMPLE 71
5-(3-Furyl)-2,2-dimethyl-N-(pyridin-4-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinolin-8-amine

Obtained (59%) from the title compound of Preparation 48 and pyridin-4-

30 ylmethylamine following the experimental procedure described in Example 68.
m.p. 264.6-266.0°C
'"H NMR (400 MHz, DMSO-D8) d ppm 1.0 (s, 6 H) 1.7 (t, J=6.5 Hz, 2 H) 3.0 (, J=6.5 Hz, 2
H)3.5(s, 2H)4.8(d, J=5.9Hz, 2H) 5.7 (s, 1 H) 7.2 (s, 1 H) 7.3 (d, J=5.9 Hz, 2 H) 7.8 (s,
1H)8.3(s, 1H)8.5(dd, J=5.9,4.3Hz,2H)8.6(s, 1H)

35



(m 2 H 25(t J82Hz, 2 H 2.8 (t, J=6.3 Hz, 2 H 3.0(m 6H 3.4 (q,
J=7.3 Hz, 6 H 7 (g, J=6.3 Hz, 2 H 6.2 (t, J=6.3 Hz, 1 H 87 (s, 1 H
EXAMPLE 4\8051:)61%587%( {[5-(di met hyl anmi no) - 2, 2- di et hyl - C2EP26b5/012774
tetrahydropyrimdo[4',5" :4,5]thi eno[ 288-c]isoqui nolin-8-yl]am no}ethyl)pipe
razi ne-1- carboxylate Ootained (89% fromthe title conpound of Preparation
22 and ethyl 4-(2- am noethyl)-piperazine-1 -carboxylate follow ng the
exper i nengEgaAMpPLECEur e descri bed in Exanple 38. mp. 138.1-140.0C 1H NWMR

400 WVHz 0 Hz, 3 1.6 2

1y 2.5 (r-Cre AR Ry et S timeriy 2 3K 5 o (m A4 3.7 (m

ﬁSI—DN54.2221(e¥athr9él?o;5yrhﬁl,d024,H)4,5]tﬁ|e(rtro£22 I?n;eéhfﬁqhmmlh -&Bmée’ (s, 1 H EXAMPLE 44
, N5, 2, 2-Te

Nt e opyr | TR (7B 55 B, B8Badnd kil 4 S 3 iimicheohet ny

4- (2-{k5- jlﬂefhi@tah}llh@fﬁllcw%g%e?ezbammdmjél plocedu®, described in Example 68.

t et rahydr opyr.j m.d o0 4, 5] thieno[2,3-c]isoquinolin-8-yl]am no}ethyl)pipe
razi ne- 1- r&#@gg])ﬁ %Ge6 1 3g, 0.26 mmol, see Exanple 43) is dissolved in
i sopr opant{ NV&R dop. MHQt[&MSOHD@)wmmmmen 835% (0.(4.7=6.5 Hz, @ Hirend )t, i/s6.8¢ted and

reauced ot B0 & AkE 47 ALt B8 s LR Puds) LHEARBOLEER et Y ZRGE Y85 1!

chl or of or |, AHY 613 she HY S8k, el K4.80s, 1 e organi c residue is purified

t hr oua& a flash-chronat ography columm, eluting first with CH2Cl 2/ MeCH 98: 2
and then with CH2Cl 2/ MeOH 9:1. 0.03g of the desired final product are

obt ai ned. EXARIFLE 25% m p. 193. 0-194. 2C 1H NWR (400 MHz, CHLCRG:CRM D) d ppm

23 (0 B i et D iy o S T s et o

é ti[é 2?D;5c]|ﬁcF]q&nbﬁn%-y]]afﬁng}brbbﬂﬁliﬂimlzcﬁ%%one ] 51t hi
- - et .No) - o/& | t - ) tra r tni
enol 2, 9 ol 1 soGHIAR @7 jeTahe s Bt et epaen 25 e T &amndnsonihe

titl e 16onp@atiidire?-oRe &g the eXZeriishtd-proddHoRy Gebcabed hidxahplid 68v ng t he
experi rrent aI rosc%wéo% described in Exanple 38. LRVS: mz 381 (Mtl)+
EXAVPLE 48

8- Et hoxy- NM:‘R %Mﬁarwmmkorokl\&mamﬁnﬁ ahy@dr ®pynimt,deb4 H5'2 H) 5bt(bl eno[ 2,

B epar at | 476 82 d)ck hifcd P SPIovRg he BBl Heth( 1 pFBceIne! Bb36Fbed

in EX&WD'EI—QS&?(HQ—G%M&Q@M?@ ﬂH)NNRsH@@?M‘(l JWGH@%@ dHpem 1.1
(56 _ (s, 6 H 3.4 (s, 2H 4.6
J28. 8(8:¢2, 8(mJ1 6 Hz, 1H)

EXAMPLE 74
Ethyl 4-(2-{[5-(3-furyl)-2,2-dimethyl-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno|2,3-
clisoquinolin-8-yllJamino}ethyl)piperazine-1-carboxylate
25 Obtained (69%) from the title compound of Preparation 48 and ethyl 4-(2-
aminoethyl)-piperazine-1-carboxylate following the experimental procedure described in
Example 68.
m.p. 85.1-86.4°C
"H NMR (400 MHz, CHLOROFORM-D) d ppm 1.1 (m, 6 H) 1.3 (, J=7.0 Hz, 3 H) 1.7 (,
30 J=6.7Hz,2H)25(m,4H)2.7({ J=6.1Hz, 2H)3.0( J=6.7Hz, 2H)3.5(m, 6 H) 3.8
(m,2H)4.2(q, J=7.2Hz,2H) 5.6 (t, J~4.1Hz, 1 H) 7.1 (d, =20 Hz, 1 H) 7.5 (m, 1 H)
8.0(s,1H)8.8 (s, 1H)

EXAMPLE 75



EXAMPLE 47 N5-Et hyl - N5, 2, 2-trimet hyl - N8- (2- nor phol i n-4-ylethyl)-1, 2,3, 4-
tetrahydropyrimdo[4',5":4,5]thieno[ 2, 3-c]isoquinoline-5,8-di am ne

8- Chl or o-weeldwlseruhyl am no- 2, 2-di net hyl -1 , 2, 3, 4- PCT/EP2005/012774
tetrahydropyrimdo[4',5" :4,5]thieno[288-c]isoquinoline (0.06g, 0.17 mml,
see Preparation 29) is suspended in ethanol (5 nm) and
(2-morpholin-4-ylethyl)amne (0.13 m, 1.01 mmol) is added. The m xture is
refl uxed Z;QBr-T‘nuglath)d-rSdnbhﬂmlml-4-9lANd24moupdioI|n{49yletlmh)r-'t 2lpkrature. After

F1 aencnr odPRyr il PbEr s S Rlenpiep P BEp RNl 1) oy veon

99:1. 0.04g of8Cheroesd, B-¢inéthyled- mmmbtm-ﬂd/l-arzﬁ #sol ated. Yield= 51% m p

113 (1, e it b PYaBh gl grd o famiict e (2

3.3 (05 Jlarbpardﬂnn 23) id)suSpandes,in 2thienol3 5 lf amd &2-idprihobn (lfyletliylla)nn& . ’(‘Bml 1 H)

EXAMPLE 4 I I
tetrahydr@é%rﬂﬁggéaﬁgsg%%@){“ﬁg Pé{ﬂ l\%ﬂg\%ﬁg@u&ﬁg ‘%(Anér'!a ) técgiol?to‘?’o@t ai ned
(479 fr otentpeeattiiet Aéecargpotatidn of thersepentunden vammmdhqa;es:dﬂlens gurified by
Irrethl ne followng the. e ri. rgce r escl | l e 47.
% : 206, TADGprSpaBhlie T8 TR Tale Rl 6o R BRech e ™ 5 (1
1.6 ng @R 05 oPthd desiredfrtal Eomlpourﬁéﬂ)e«éhléletﬂsYlelﬂ IH)B%B 3 (q, J=7.0 Hz, 2
J=6.2 Hz, 2 H 5.1 (t, J=5.6 Hz, 1 H 7.3 (d, J=6.2
%l)n@ 1%25&’54 2 H 8.7 (s, 1 H EXAVPLE 49
N5 Et hyl - WoNE1R(300i MIRE FwanN&aeﬁ)ra/pprﬂnn‘rﬁ(sy@ syl ()nti-i')'ﬁs@l(m 4H)257 (m, 1
t et rahydropyrim do{_i 0131% t hi eno[ 2 c]isoquinolin -di ami ne Obt ai ned
(719 Trof %‘ae@.zt 13 83 ol D2 Pr AP A (Mo 1O3.64{B. 5 BT dai=s. 10 Hz, 4
yl met hyl agi ggof@/41 gy ng the experinmental procedure described in Exanple 47.
1H NMVR ( 4% Y_VI CRMD)dppmll(s,6H)1.3(m2H)1.6(m3H)
2.7 (t J58Hz, 2 H 3.0(s, 3H 3.3 (q, J=7.0 Hz, 2 H 3.4 (s,
(d, JTg 4Ekl&MF%EH> 5.0 (d, J 4 6 Hz, 1 H 7.3 (m 1 H) 7.8 (dd, J=7.9, 1.7
Hz, J=4.6 Hz, =2.1 Hz, 1 H EXAMPLE
50 N5- Et h9,|2 rlmeﬂhxlrﬁ mmlmﬁwt By(PVHdm%HZN%VH;M 3.4-2 3, 4-
tetrahydr&%ﬁ &a{rﬂmd%m-%: Elsﬁdme%mi%cizoﬂ hﬁﬂ%ynem ﬂ%nﬁn@ di am ne bt ai ned

(67% fromth e conpound Preparation nd i di n-2-

yl et hyl ami ne @btalrm (ﬁg%r) m&lowméhe ﬁémrmerﬁald&@mu@e @ﬁé@&becb@cﬁnammaﬁm e 47.

mg 151. és.ﬂ%%pyl&n%% wh/l%tr%s%.M#ﬁste%%@gﬁﬁzm@%ﬂy%&g\)%@qeg SH) 63_Hé (1q2 (t,
702912m20+2)24§2|25(@°02 5.0 (d, J=4.6 Hz, 2H) 6.2 (t, J=4.6 Hz, 1 H

2 (1m 1@&,@3@(@%@&/@&5@ gobth 171 o, 'BH)lz'éq & So1 452 By o & 20 8- 7
H) 3.63 (s, 2 H) 3.77 (m, 4 H) 4.77 (d, J=5.19 Hz, 2 H) 7.35 (dd, J=7.78, 4.43 Hz, 1 H)
7.77 (m, 1 H) 8.36 (d, J=5.80 Hz, 1 H) 8.46 (d, J=1.83 Hz, 1 H) 8.60 (m, 2 H)

2 H 4.9

\](_nLn

25 EXAMPLE 77
N-(2-Methoxybenzyl)-2,2,3-trimethyl-5-morpholin-4-yl1-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]-2,7-naphthyridin-8-amine

Obtained (67%) following the experimental procedure described in Example 75

using (2-methoxybenzyl)amine instead of (2-morpholino-4-ylethyl)amine.

30 m.p. 73.8-75.9°C
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.28 (d, J=13.12 Hz, 6 H) 2.48 (d, J=5.49
Hz, 2 H) 3.26 (m, 4 H) 3.64 (s, 2 H) 3.85 (m, 7 H) 3.90 (m, 3 H) 4.86 (dd, J=11.14, 6.26
Hz, 2 H) 5.33 (m, J=5.49 Hz, 1 H) 6.92 (m, 2 H) 7.30 (m, 1 H) 7.39 (d, J=7.63 Hz, 1 H)
8.73 (s, 1 H)

35



N5- Et hyl - N8- (2-furyl methyl )-N5, 2, 2-trimet hyl -1, 2, 3, 4-
tetrahydropyrimdo[4',5":4,5]thieno[ 2, 3-c]isoquinoline-5,8-di am ne Obtai ned
(66% frowotbe/dsst2he conpound of Preparation 29 and f ur @orap2g0smei7hy| am ne
foll owi ng the experinental procedure éescribed in Exanple 47. mp. 116.4-1
17.7C 1H NWR (400 MHz, DVMsO-D6) d ppm 1. 1 (s, 6 H 1.5 (t, J=6.4 Hz, 3 H
2.7(t J=6.2 Hz, 2H) 29(8 2H)32(q, J?OHz 2H)33(s 3H)3.4
(s, 2 H EXZ\I\/(FILE‘ZB:S Hz, 3 (d, J=2.9 Hz, 6.4 (m 1 H 7.6 (s,

1 8.1 (& hyl - 2-(1

TREAEN ﬁ?tﬁwf&w@«ﬂa wérpﬁgi‘a?%vl%@@%dﬁm ARV N2

t et rahydr op@ibpamtﬂm 15']pﬁhdd[ﬁ!;]2'!:41thmha[&d]pwnqrdimém—dlanﬁné di am ne bt ai ned
329 f t he_t d of, P 29 d 2-(1Himd | - 4-

ot iyl am ne. 7o S A TR ALY s B aur o descri bed i n- txampl e 47.

m p 262 Sy Rken& A’ Bipide[§ 4200, SithiznoBVEMp {pihidih-gamirde (0. 1% .0.30 hinoll sBe (m ,

H) 2 9 (SBre\?ai;ﬁtlog@é sqsusgeﬁ}de\g lﬁf%'lafo‘_‘)?zrgﬁ% % ég néatr;?_lbng %yl%ﬁyl)aén%(%zznflm

H 7.5 (si. 51) rl-rhwofils7ac(de,d Thd niixttiz, is tefldxeBoerhight dndHhed all@vgdsto cboHp rE(X;AI\/PLE

53 1-[3- Et.h

t et raLyd$ Q?ﬁugeoéﬁ* yap?g?@?] H*é oé\?%,'{'ﬁ,];?% (?ﬁ'ij%’ﬁpﬁ i3 ?/Lfe} 'gr%u%%dp?yopyl ] pyr

rolidin- 2fla§m@1rﬁﬂnbmgm;ﬂ1y(gﬁ%g ﬂirsbumth e, Clp:Me©H bR p DM dndtheRnéthar at i on 29 and

1-(3- th j tal_ pr d

deser iTedCrRCEMTR 86170 bl b b O hndt ool il 36t £ of Tiohorcrve )

ppmll(mpBl?H)g-tlYG?O‘(G J?OHz 2H 1.6(m 5H 1.9 (m 2H 25(m 2

2.7 (ty 3

57 (g, oMl ddm, gt Bof dngn 1 stidls oA e dic f) °

N2- { 5- [ Et Byllo((se2Hiy3.} gsyiend) 3.8,(2; diHy@tHh{s] 4 H)B,B(s44 H)

tetrahydropyrimdo[4',5" :4,5]thieno[ 2, 3-c]isoquinolin-8-yl}-NL-(tetrahydrof

uran-2- ylmethyl)glycinam de Cbtained (21% fromthe title conpound of
Prepariadt i @XAMPLENTO 2- ami no- N- (tetrahydrof uran-2-yl nmethyl ) acet ani de (see

Pr epar ati ovvi t e nt scribed in Exanpl e
47. mp. %3’%‘5 )21%31 g’&"ﬁﬁ)&\ﬁ/’g@@(&'g ’N?&? ﬁﬁ)ﬁé&%}dﬁ?}"% r#ﬁ 1(s, 6 H 1.2 (t,
I{I) 6.8 Hf c?clH})eﬁta{M (8'MpyBdby3',2': 8 5]thiend[3;R-dPpyiritidind; B-ddarhine 2 H) 2 9 (s, 2
3.2 (t, (S, 2

3 6 ( m 1 H SO%t?"Fﬁd éB“j)) f@n@ti‘éeﬂ{tlefom)ooun of %relﬁ%rago%q&@hd Eyr:igm— "9 (t. J:E? 8
Hz, 81n€btl(1§ﬂamdwé50lﬂ>vhﬁg the dﬁbeﬁméntéspro&.edﬂbre BXiviBeE irbBxample 78.
2,2, 5 2-5“ . .hé/‘{&é\_l-zg&Agg)rphol in-4-ylethyl)-1, 2, 3, 4-

"H NMR (400 MHz, DMSO-D6) d ppm 1.2 (s, 6 H) 2.9 (s, 2 H) 3.1 (s, 6 H) 3.2 (d, J=7.0

Hz, 2 H) 4.7 (d, J=5.9 Hz, 2 H) 7.3 (dd, J=7.8, 4.7 Hz, 1 H) 7.8 (m, 1 H) 8.2 (d, J=5.5 Hz, 1

H) 8.4 (dd, J=4.7, 1.6 Hz, 1H) 8.5 (s, 1 H) 8.6 (s, 1 H)

25 EXAMPLE 80
1-(3-{[4-(Dimethylamino)-2,2-dimethyl-2,3-dihydro-1H-
cyclopenta[4',5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yllamino}propyl)pyrrolidin-
2-one
Obtained (93%) from the title compound of Preparation 54 and 1-(3-aminopropyl)-
30 pyrrolidin-2-one following the experimental procedure described in Example 78.
m.p. 184.4-185.7°C
'H NMR (400 MHz, DMSO-D6) d ppm 1.2 (s, 6 H) 1.8 (m, 2 H) 1.9 (m, 2 H) 2.2 (t, J=8.0
Hz,2H)3.0(m,2H)3.1(m,6H)3.2(m,2H)3.3(, J=7.0Hz, 2H)3.4(m,2H) 3.5, 2
H)7.5(t, J=5.7Hz, 1H) 8.5 (s, 1 H)
35



tetrahydropyrimdo[4',5 :4,5]thieno[ 2, 3-c]isoquinolin-8-am ne
8-Chloro-2,2,5-trinethyl-1 ,2,3,4-tetrahydropyrimdo[4',5":4,5]thieno[2, 3-
c] i soqui NnwbI20&/(58725g, 0.16 Mol , see Preparation 36) i PCIEPP@BOETI74 N

et hanol (5 m) and (2-norpholin-4-ylebhyl)amne (0.10 mM, 0.79 nmmol) is
added. The m xture is refluxed overnight and then allowed to cool to room
tenperature. After evaporation of the solvent under vacuum the residue is
purified B¥}AMPAERBhr omat ography, eluting with CH2Cl 2- MeOH 99: 1. 0. 06g of
the desirgdd.Enal %ﬂ{WPNmN"aiez-te‘ian?étﬁ (-2, %L o 1H NVR (300 MHz,
CHLORCFORM: 1) WE‘ IOy pé?g ‘%&ﬁ{t,_ J=6.6 Hz, 2 H 2.6
(m 4 H tzyqiomnta ,ﬁjlpzn [81,2":435)hign ZQ]monnzldsw -¢47-digminer Hz, 2 H 3.5 (s,
2 H) 3.7 (m 4oh D hé il corhpblind gaw

2.2 5-Tri met hy - a"%o%ﬁ/)frarﬁ { ok iyl p-1) °ﬁ3rgaar3€"?rr%4 ropy |mdo[4 5 :4,5
] t hi end| 2ylmeﬂtyjar§|aqL@lmmgrthseamrﬁ@erwtmpmrq deswyibed mrﬁxamole 8l e corrpound
of Preparﬁug %6%62ﬁng>ooyrl di n-3- ylnethylam ne foll owi ng the experi nental
procedure escrib In Exanple 55. 1H NWVR (400 MHz, CHLOROFORMD) d ppm 1.1
(m 6 H HRMR (4G00Hg EPMSOEDfﬂ)d porg 1¢5(d, 9=29.0izg6 () 2. 962 H) a2 (2 44203 5 (s,
i E)i) ‘71 g Hg 6%1)‘@ 23(rﬂ4ZJ=1@6*|ﬂ)z 5%4(7? (d, ]4/=35Q42422 H)16 Eg(d 8/-% 7(Fi’£' y M);§4gm ?@ Hz,
H) EXAMPLE §',(s 1H)81(t J—59Hz 1H)85(s 1 H)

1-{3- []PZ 2, 5- Trlnethyl 1,2,3,4-tetrahydropyrimdo[4',5" :4,5]thieno[2, 3-c]is
oqui noli n- pﬁ; ) am noj propyl }pyrrolidin-2-one QOotai ned (720/<) fromthe title
conmpound BXA &Faf4at i on 36 and 1- (3- ami nopropyl.)pyrrolidin-2-one follow ng

t he exper r 1835.Fl ) 4.8-206.3C 1H
NVR (400 %ﬁ?ﬁ“‘%‘“&%ﬁ%‘ ﬁﬁ'ﬁgﬁmﬁﬂdwﬂ"géﬂﬁﬁ d%@dpy%) 1.9 (m 2 H
2.1 (m ocyglopenta(4’,5Tpyid “HPHQ[362 dipyrignidjn-p-agipe, J=6.7 Hz, 2 H 3.4
(m 5H 3.7 (g H) EXAVMPLE
55 5- 1 sobuty - PSS frof 08 e Canbpunt Ty Fipeifai 4 at Gyl

t et r aR§dr yﬂﬁﬁh)ﬂ*ﬁammﬁoll@mng i) expedmepial prospigedigserdiedrin Examplee!.

8- Chl or o- g,”; % {Whed- 1 sobutyl -1, 2,3, 4-tetrahydropyrimdo[4',5":4,5]thien
o[2,3- c]isoq UI nol 1 ne (0.05g, 0.14 mvl, see Preparation 40) is suspended

in ethanolH (\IMRT{‘bOOeMHZ (Wﬁ@r%(ﬁ PFPmZI*%/(SeﬁM)IZ}&fﬁ Add) (303 39214),3.D(r694 MyBl7) is
added. Th@érﬂ H?Hrse(d 5—5@]‘4&‘%@27 ”Jﬁihé ﬁ‘iil ”i‘?l 7%’ yoveds 10 ﬁ?ﬁsé{?droo.m

t enperatu Af ter  evapor at he $31Vent acuum the’residue is
purified #56.1IHzsh |‘Br8r4)(€@tdﬂ4féph€}HZeﬂlh‘t)l8r@(SMﬂ'ﬁ MU2W1% 1. 0.04 g of
t he dggi red final conpound are isolated. Yield= 68% mp. 189.9-190.5C 1H
NVR (400 MHz, CHLO?O:O?MD)dppmlo(d 6H)11(s 6 H 1.6 (s, 2 H
1.7(t,JEBAMHH£832H)23m1 s, (t, J=6.1 Hz, 2 H 2.8
7

2
9 17O A R i o (8, 302 5
cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine
7-Chloro-N,N, 1, 1-tetramethyl-2, 3-dihydro-1H-
25 cyclopenta{4’,5'pyrido[3’,2":4,5}thieno[3,2-d]pyrimidin-4-amine (0.2g, 0.60 mmol, see
Preparation 64) is suspended in ethanol (14 ml) and (2-morpholin-4-ylethyl)amine (0.39
ml, 3.00 mmol) is added. The mixture is refluxed overnight and then allowed to cool to
room temperature. After evaporation of the solvent under vacuum, the residue is purified
by flash chromatography, eluting first with CH,Cl,/MeOH 99.5:0.5 and then with
30 CH.Cl,/MeOH 99:1. 0.06g of the desired final compound are isolated. Yield= 88%.
m.p. 197.3-198.5°C
"H NMR (400 MHz, DMSO-D8) d ppm 1.7 (m, 6 H) 2.0 (t, J=7.4 Hz, 2 H) 2.5 (m, 4 H) 2.6
(m 2H)3.1(m,6H)3.3(m, J=18.0Hz,2H) 3.6 (m, 6H) 7.4 (1, J=5.7Hz, 1H) 8.5 (s, 1
H)
35



5-1sobutyl -2, 2-di net hyl - N- (pyridin-3-yl nethyl)-1, 2, 3, 4-
tetrahydropyrimdo[4',5":4,5]thieno[ 2, 3-c]isoquinolin-8-am ne Obtained
(89% fr owotbes/dsst2be compound of Preparation 40 and pyr ipdirEP26005/012774

yl met hyl am ne foll owi ng the experimenpal procedure described in Exanple 58.
m p. 229.9-230.4C 1H NMR (400 MHz, CHLOROFORMD) d ppm 1.0 (d, 6 H 1.1 (m
H) 17(t J=6.7 Hz, 2 H 2.3 (m 1 H 2.8 (d, J=7.0 Hz, 2 H 2.9 (t,

=6. HzEZAMPLE@r(s 2 H 4.9 (d, j=5.9 Hz, 2 H 51 (t, J=5.9 Hz, 1 H
H)EXAm é\ll—% ?17Tétgaméfh§(lﬁ |(_Eyrld]in -ylﬁe@hﬁlﬁ %.H},d.% fu{s. 1 H 88 (s, 1

1- {3 [ ( 5- ¢wdopentald,5pyiidelBL3/14,3]tHe 808, 2-dinvaimidirodyrdiaming 4' |, 5' : 4, 5] t hi eno]
2,3- cl]isoquin J 82% from
R I e L L YR AN
f ol | owb ngylmedhydaménd fietowing the epedonestal prseiiyedieseritedampkamp®.83m p.
1755176m%oC%jhl"\%67( I\/Hz CHLOROFORMD) d ppm 1.0 (d, .7=6.7 Hz, 6 H)

1 glzlz (t, J=6.7 Hz, 2H)19(m2|—|)21(m3|—|)2.3
(m 2 H HENVR (4093¢H2, w;sozD@a)d Por8 1(@(d, 3=20.0 Haz6 H) 2H) (12/=F 4 tz, JHB3B (blz, 2

H) 3 4 (%t§3g&hﬁ§-&(458&ozét%9%z 2647 I 3=7%, 47 1) 1997 4 Im 1APsI €2 1 D

7 (s,

{2- [(5 I=oBitzy I H) 824 thnnetih§ (4, LHBS4-(8.et Hahydr opyri mi do[4' , 5" : 4, 5]t hi eno[
3- th soqui nol i n- 8-yl ) am no] et hyl } pi per azi ne- 1- car boxyl ate bt ai ned (39%
romthe title conpound of Preparation 40 and ethyl 4-(2-

m noet hyEXAMbRESSS ne- 1- carboxyl ate fol |l owi ng the experinental procedure

170" (0, 9= TR Ry inoldy gl 2 ARGLAZY ST DEC Y 556

Hz, 2 H eyclopental4iB1pyiito[312'4,512hidnof3,2-dlpyrintidin-T+, J=6.8 Hz, 2 H 2.8 (d,

"o (o yitncietybyediimbabipaidd 37 % R T 0 B T

EXAI\/PHE 82 5. ( Qbteimed (37%,) Fodi thettlﬁqbemlpom?dmfrﬁrhmriaﬁemﬁyhm By)4-©-2, 3, 4-

g?g}?g?’gf gr?%r?'_e‘mdﬂ%éle_rigag-ﬁl—c%%q%lg?e%{oﬁc\%hg ]tliesg%%-\'iﬁl%l L pr%cgc%re described in
, 2,3, 4- teExahyldr&Spyrl m do[4 5':4,5]thieno[2,3- c]isoquinoline (0.05g, 0.14

mml ee Pé%gg %80(? IS suspended in et hanol (5 nl) and
(2- rmrphofn yl'e amne (0.09 mM, 0.69 mmol) is added. The m xture is

refluxed GVBIMR (0 MHd, DMEO- |a$)| bped 1t2)(mcﬁ)H) 20 (n’o@ri‘l)tﬂ%‘rﬁ&r&H)Jﬁﬁ (t, AFBS

evapor,gt i n f y flash
chr ongbogtapne SRGE R Te (O 8 A ad 3 g A e B e B 001
0. 05 g of Jtheé HiediH)&S®b {9, nadd) 18ohfspolimt) are i sol ated. Yiel d= 75% m p.
123.0-125.1C 1H NWMR (400 MHz, CHLOROFORMD) d ppm 1.1 (s, 6 H 1.7 (t,
J=6.7 Hz, 2 H 2.6 (s, 4

EXAMPLE 86

1-(3-{[4-(Dimehylamino)-1,1-dimethy!-2,3-dihydro-1H-

25 cyclopenta[4',5"pyrido[3',2':4,5]thieno[3,2-d] pyrimidin-7-ylJamino}propyl)pyrrolidin-

NG o

8.
4-
2,
fr
a
d

2-one
Obtained (42%) from the title compound of Preparation 64 and 1-(3-

aminopropyl)pyrrolidin-2-one following the experimental procedure described in Example
83.

30 m.p. 194.1-195.7°C
'H NMR (400 MHz, DMSO-D8) d ppm 1.7 (s, 6 H) 1.8 (m, 2 H) 1.9 (m, 4 H) 2.2 (t, J=8.0
Hz,2H) 3.1 (m,6H)3.3( J<7.0Hz,2H) 3.4 (m,3H)3.5(m,2H) 7.5, J=5.7 Hz, 1 H)
8.5 (s, 1H) 13.1 (s, 1H)

35 EXAMPLE 87



H 2.7 (m J=6.1, 6.1 Hz, 2 H 31(t, J=6.7 Hz, 2 H 3.6 (s, 2 H 3.8 (m
6 H 5.6 (t, J=4.3 Hz, 1 H 6.6 (dd, J=3.3, 1.8 Hz, 1 H 7.1 (d, J=3.5 Hz,
1 H 7.7 wO,20e63824Hz, 1 H 8.8 (s, 1 H EXAMPLE 63 PCT/EP2005/012774
5-(2-Furyl)-2,2-dinethyl -N-(pyridin-49yl methyl)-1, 2, 3, 4-

tetrahydropyrimdo[4',5 :4,5]thieno[2,3-c]isoquinolin-8-am ne (btained
(3899 fromthe title conpound of Preparation 44 and pyridin-4-

yl met hy| aNi-[2a(1ibinidazslg-yihethg NN ‘TE htetramethybd3-dihgdctitbed i n Exanpl e 62.
LRVE: m z 4

5~ (2- Fur IS0 BRI B S RDoIS 7 BV Tiing 3 dlargine

t et rahydr opyri @btdw{edi (88%) ﬂroﬁx]thda tittn ofrapdncl] of Foeparatiin 6% SrchPA( Tie-irildazalAed
429 f the titl f. P t d, . iLdip-3s
1 e iyt SRS P RRERE R efrlen R BLRENPE E5e R B PP , ccarpl e o2

lHN\I;/I%(ZhaQ)ISZBBBZEﬂIIMOZO?MD dppmll(s 6 H 1.7 (t J=6.7 Hz, 31
e 66<5ﬁw§<4?5 g ol for 17s, SR 1 (=7t (i ZHb2 iy %3831& 5.1
Hz, H) (@, U=6sl, Hiz'ﬁi)3’388(ﬁil-l)338rr22mi)6&(§'|)1 H.765 (01 )56 It, 5.5 HzH) H3. 7 (d,

J=1. 6
5- ( 2- Fury‘?%(ﬁ 12'%%7&.7% ﬁ*ﬁ(ﬁﬁ.wﬁ 2-5yl methyl)-1, 2, 3, 4-

t et rahydropyrl m do[ 4", 5 :4,5]thieno[ 2,3-c]isoquinolin-8-am ne Cbtained
(33% é &ﬁgg e corrpound of Preparation 44 and pyri din-2-
yl rretflu 1L I1"owi ng the experinental procedure described in Exanple 62.

M b, 232, K-gBBurGnathyNN K% 0. thhiameaijl ORCHERNYB) He P 1 2 (m 61 17 (t,
J=6. 7 =5.1 Hz, 2

6.3 (t, J%"%i’é Ez"gﬁﬁ’y%"‘gz” %I:}Z 5]5'”%5%[335315’%@“5%’% dia’i' ’téd T He, 1H)H)

7. 2 (m 1 H) 7O8tafrbd (87%) fohizhe litlbiborfpaundnof FRepdratborés{ shd il Hz, 1 H) 8.8

551 (3| [T EIVETOS folowing e SRRyImerta PRooechis SoSRTbR bR RARRES | 5 4. 5] hi e

no[ 2, 35 cinirs@918-o00?- 8-yl | ami no} propyl )pyrrol i di n-2- one bt ai ned (72%
fromthe i Prepar at i n - (35 _
am nopr opﬁ g“b@? f‘@%ﬁ@a%ﬁeé@ qa 1%‘( eﬁ)egBémi’ ﬁéﬂt?’zﬂ %r%@éé&r(@ ‘é’égcori bed
|(3 Exanpl Hz,62H) m7ad, 25638 Az2d ) BG @H/AVRHzA061) BHz(m, GHHCROFEORMAS.0dmppm 1. 1
J=16. 67Hz 2H)1.9(m2H)21(m2H)2.5

(t, Jsog?igf’zgd);)é%%%(é 2H 3.4(m 4H 3.6(s, 2H 3.7 (q,
J:6.3Hz,2H)6 (mll—|)66(dd J=3.5, 1.6 Hz, 1H) 1(d J=3.5 Hz,
1H % %M}Q 8.7 (s, 1 H EXAWPLE 67 Ethyl
4- (2- EPs- 892 2-dinethyl -1, 2, 3, 4-t et rahydr opyri m do[ 4", 5' : 4, 5] t hi eno
[ 2, 3- c]i NO4R)3DimethdkyhehayT)- NQNéHW{e)ﬂahMHﬂZz seliydraripbxyl at e

cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine

Obtained (42%) from the title compound of Preparation 64 and 2,3-
dimethoxybenzylamine following the experimental procedure described in Example 83.
25 m.p. 91.9-93.6°C
'H NMR (400 MHz, DMSO-D8) d ppm 1.7 (s, 6 H) 2.0 (t, J=7.4 Hz, 2 H) 3.1 (m, 2 H) 3.1
(s,6H)38(s,3H)3.8(s,3H)4.8(d,J<5.1Hz,2H)6.9(m, J=59Hz, 4H)8.5 (s, 1H)

EXAMPLE 90
30 1,1-Dimethyl-4-morpholin-4-yl-N’-(2-morpholin-4-ylethyl)-2,3-dihydro-1H-
cyclopenta[4',5"|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
7-Chloro-1,1-dimethyl-4-morpholin-4-yi-2, 3-dihydro-1H-
cyclopental4’,5’]pyrido[3’,2":4,5]thieno[3,2-d]pyrimidin-4-amine (0.11g, 0.29 mmol, see
Preparation 68) is suspended in ethanol (7 ml) and (2-morpholin-4-ylethyl)amine (0.19 mi,
35 1.45 mmol) is added. The mixture is refluxed overnight and then allowed to cool to room



ot ai ned
am noet hy

ppm 1.1 (
J=6.7 Hz,
H 6.6 (d
H 8.8 (s
5-( 3- Fury
te rahydr
8-

no[ 2,3- ¢
in ethano
added. 5Th
t enperatu
purified
CH2Cl 2: Me
79% m p.
(m 4 H)

2 H 3.8

J=1.6
5-(3- ﬁﬁ%y
t et rahydr
(51% fro

(42% fromthe title conpound of Preparation 44 and ethyl 4-(2

| ) - pi perazi ne-1-car boxyl ate follow ng the experinental procedure
descri bedwonodsxasple 62. mp. 99.1-100.8C 1H NVR (400 Mpg1/ERbivd@ROFORM D) d

s, 6 H 1.3 (m 3 H 2.5 (s,9% H 2.7 (t, J=6.1 Hz, 2 H) 3.1 (
2H 3.5(m 8H 3.7 (m 2H 4.2 (q, J=7.0 Hz, 2 H) 5.6 (

t

m
d, J=3.5, 220 Hz, 1 H) 7.1 (d, J=2.7 Hz, 1 H 7.7 (d, J=1.6 Hz,

tenipdr&tu@(NHBLE/a@Bratlon of the solvent under vacuum, the residue is purified by

oo Hafbatanhy, Quia TR Shats el Y b o et

1

soqui noline (0,05 4 mml ., see Preparation 48) is suspended
? arSrlﬁ?%t%d ﬁ%gﬁﬂ@q'%ﬁ@'%ﬂ%‘t hy!)amine (0.09 m, 0.69 mmol) i
mpsmxooutreoo g°( ef | uxed over ni ght and then allowed to cool to room

NP o BT Sr Ae port T o A Tl 3 4ot ki

PH)283 @, 2 B) 0B (¢ o .3tHe zde)szs nemh Aima6 peomoausg (ar @ H)sot

1

S

Chl or 0- BHLGHLMEOH P2, shddinaiyt Wigh CH.ClAOH 0812abyIdg @pihel desiied final5' - 4, 5] t hi e

eqlH) Yi el d=

SRR N AR S T O

(m 6 H 56(tJ39Hz 1H 7.1 (d, J=2.0 Hz, 1 H 7.5 (d,
1 H 8.8 (s, 1 H EXAWLE 69

F%AE}PP}%&? Trethy[- N (pyri di n-2-yl nethyl)-1, 2, 3, 4-

ﬂ),pyibmtﬂy)lw-mdiphéh@htyimmp(@&ﬁdﬁb&]wrﬁémyl)mii-umy&rme ot ai ned

the titl.e, P t di n- 2-
yl et hyl ofviaensat 1 “&%@rméﬁﬁ@j di:!%‘%' in-&amite, i bed i n Exanpl e 68.
8- 23506@1%&4%0%5@&11%&&]%@@1)1&P@@éaréildi’l d&ancﬁpﬂrﬂjmlgj H§t7 % ? 5
S,

mp 234
1H)72

Yzlmetrgl e'q;nng ?%ll%(va’lg tﬂeyli%erlq}entél qgﬁceﬂH%e #?SC&IE)?_(B mﬁ@nﬂ(pée Qq .3 (

H 8.35(mn.R 185.5818.6% 1 H EXAMPLE 70

5-(3-Fury
t et rahydr
(83% fro

. 247 TBi4E 'F&%‘& %%e?oﬁxpe Bellomcebien ”C‘é"% e s, - Exoagp' ,

H 1.7 (t,
1H)?BD

Hz, 1 H)

25

30

U IR A B0 Erginy & By 315 R e et ebT @ o

) Blag(n, i4tH)e3.Z ofpe Hind. 80, H%fee%rzaiz 7. FRidansy 9y8.0 fznt By 7.8 (d,

J65Hz 3.0 (t, J=6.5 Hz, 2 H 3.6 (s, 2 H 4.9
%%N% Hz,lH)?l(d J=2.0 Hz, 1 H 7.3 (m 1

&iﬁ) 8.0 (s, 1H 86 (dd, J=4.9, 1.8 Hz, 1 H) 8.7 (
&(3{[4s(mdrphbl:ﬂmidimbthyl-z,s-dihydro-1H-
cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-ylJamino}propyl)pyrrolidin-
2-one

P-;,-\

’7.
J=

Obtained (64%) from the title compound of Preparation 68 and 1-(3-aminopropyl)-
pyrrolidin-2-one following the experimental procedure described in Example 90.
m.p. 141.8-143.0°C |
'H NMR (400 MHz, DMSO-D8) d ppm 1.7 (s, 6 H) 1.8 (m, 2 H) 1.9 (m, 2 H) 2.0 (t, J=7.3
Hz, 2 H) 2.2 (t, /=8.1 Hz, 2 H) 3.0 (t, J=7.3 Hz, 2 H) 3.3 (t, J=7.3 Hz, 2 H) 3.4 (m, 2 H) 3.4
(m,4H)3.5(m,2H)3.7(t,4H) 7.6 (t, J=56 Hz, 1 H) 8.6 (s, 1 H)

EXAMPLE 93
2,2-Dimethyl-7-(2-morpholin-4-ylethyl)-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopenta[4',5"Ipyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine

Obtained (71%) from the title compound of Preparation 72 and (2-morpholine-4-

35 ylethylyamine following the experimental procedure described in Example 78.

S,

1



5-(3-Furyl)-2,2-dinethyl -N-(pyridin-4-ylnmethyl)-1, 2,3, 4-
tetrahydropyrimdo[4',5":4,5]thieno[ 2, 3-c]isoquinolin-8-am ne Obtained
(59% fr owotbes/dsst2be compound of Preparation 48 and pyr ipdirEP4605/012774

yl met hyl am ne foll owi ng the experi menpal procedure described in Exanple 68.
m p. 264.6-266.0C 1H NV\R (400 MHz, DMSO-D6) d ppm 1.0 (s, 6 H 1.7 (t,
J=6.5 Hz, 2 H 3.0 (t, J=6.5 Hz, 2 H 3.5(s, 2 H 4.8 (d, J=5.9 Hz, 2 H)
(s, 1Lk31(705?06(s 1H 7.3 (d, J=5.9 Hz, 2 H 7.8 (s, 1 H 83(s, 1H
(

3 Fur y I S @0p M o EaRyl Dasivgr YRR 2By 410 25m 4 27 ¢

7
5
(
trahydremyg Hel 2lef) 4.0 &, 244) 313 @ 2100[327 @n,Cl0 908|BI(1 0F4.6HE; aH)Be7 @atleu)ned
8% fromthe title corrpound of Preparation 48 and 2- (1H—|mdazol
)-ethylamine foll owi ng the experinmental procedure described in Exarrpl e

. mp. 2oRMPLEGR 6C 1H NVR (400 MHz, DMSO-D6) d ppml 0 (m 6 H 1.7 (t,
6.5 Hz,

11 00— N0

52 ZP'Fbet"rV'57( E@/rldinﬁ)ylme@ypy PX"R}E'dé" b‘yﬁ? e R %1 H) 893(?3 Y
Seyclo nté %]bﬁndé{ﬁ‘ﬁ fﬁ?ﬁi\@h 3723d]pyr|m|d|n-7-am|ne

3
5. (3 2, 2-di met h
]
|

7.1
H 8.6
-(3-{I[ tetr 0 nf 4, 5] thi eno
2,3- c |squ|9§’i°“1'ri?d8(—29T/"])3 &%B?/‘T‘??im‘?flparag tﬁ%ﬁ%ar@g?ﬁﬂdﬁ@&( 94% from
he tit %/lﬁ’l@fﬂi@hﬁlﬁe%IIOW@%%&pé?fﬂnélﬁa@ﬁ@be’biuf@d@d%ﬂ@fn@ééh’)ple 78.
yrrol idin-2-one follow ng the experinental procedure described in Exanple

m1B &©§ 805184 8C 1H NMR (400 MHz, CHLOROFORMID) d ppm 1.1 (s, 6 H) 1.7
t J= 7‘HﬂMR2<73‘db MHQ éiqlLOFieﬁo?u\hﬂB) s%phih 2. (néh érn) 220 gI)J%éHQM Halsa A% iz, 2
H 3.0 (t 2 H) 4 H gj} 2 H
6.4 (m 1Hy§37<s12w381<m)4mzs9 J~§§1H%2|-E) @(uq>1 )G 6. 11H)-58€§d7~f‘@92 1 H)
EXAVPLE 74, B hybe(d J=dd Hz 1H) 87 (m 1 1) 8.7 (s, 1 H)
4-(2- {[5(3fury|) , 2-di hI-1234tetrahydropyr|mdo[4 5':4,5]thieno
[ 2, 3- c]isoquinolin- 8 yl] am no} et hyl ) pi per azi ne- 1- car boxyl at e bt ai ned
(699 4kro mthEléée compound of Preparation 48 and ethyl 4-(2-
am noet hyR(A erazi ne-1-car boxyl ate fol |l ow ng the experinental procedure
descrlbed21[(¥ anptfylﬂsoyrrﬁlwm-ayl@,%@hmrqP«HNNR (400 MHz, CHLOROFORMI D) d
ppm 1.1 ( v -25(m4H)
e 4 e clépéﬂtaizt% ynddrs 204 éﬁhueﬁot.gz ayyyrﬁﬁldln]-?—?l)@ H%lfgﬂolm4 TR TR
(g, J72y|Hihy|E"H)’|°]P aml J41Hz 1H 7.1 (d, J=2.0 Hz, 1 H 7.5 (m 1
H 8.0 (s, 1 beFé ﬁec{ngZ"/ ffdhn tﬁé‘ﬁ%’ Egm ound of Preparation 72 and2(2 -mor holln-4-
752,2,3-Trinmeth hol 1 n-4 2-norp ?ln- - Ez’
tetr arzpdr wpsvwlam'a@)pmang olioveng meeampamsm@] p@cadwasﬁmbeﬁm ﬁxm@!ﬁnﬂ&e
8- Chl or 0- Pad4goddd rrethyl 5-nor phol i n-4-yl -1, 2,3, 4-
tetrahydropyrlmc?o :4,5]thienof 2, 3- c]-2 7-napht hyridine (0.07g, 0.17
mol , see’HNMR (300 MHz CHLOROFORM -D) & ppm 1.2 (s, 6 H) 2.0 (m, 4 H) 2.5 (m, 6 H) 2.8 (s,

2H)3.1(s,2H)3.3(s,2H)3.6(m,2H)3.7(m, 7H)4.0(m,2H) 4.0 (s, 2H) 8.6 (s, 1 H)

5.
8.
5-
t
(
y
6
J
1
[
t
P
(

25 EXAMPLE 96
2-[(2,2-Dimethyl-5-pyrrolidin-1-yl-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2,3-
clisoquinolin-8-yl)-(2-morpholin-4-ylethyl)amino]ethanol

Obtained (39%) from the title compound of Preparation 18 and 2-(2-morpholin-4-
ylethylamino)ethanol following the experimental procedure described in Example 23.

30 LAS100545
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.1 (s, 6 H) 1.6 (m, J=6.9 Hz, 2 H) 2.0 (m, 4
H)2.6 (m,4H)28(t, J=5.9Hz,2H)2.9(m,2H)3.4(s,2H)3.7(m, 4 H) 3.7 (m, 4 H) 4.0
(m, 6 H) 8.6 (s, 1H)

35 EXAMPLE 97



Preparation 23) is suspended in ethanol (5 m) and
(2-morpholin-4-ylethyl)amne (0.1 1 m, 0.87 mmvol) is added. The m xture is
ref | uxed woensw@ktz4and then all owed to cool to room tenmperatrasoso125h4 er
evaporation of the solvent under vacumsn the residue is purified by flash
chromat ography, eluting first with dichloronethane and then with

CH2CI 2: MeOH 99: 1. 0.05g of the desired final conpound are isolated. Yield=
53% m p.N,N)B2XetidmetBylidpvRIidiBo0y VRS dibpBo-14) d ppm 1. 13 (s 6 H 2. 31

557 (m Getyperta’s Tt AR atithors 2 pAmidin-ahint’ % 71 0 Eonp P
t?gt rzaﬁ ngl’l mmlé}ezl(mpmmhnhe qu/ton\qurqfﬂ’irepaBat;dane’Ztm}d?lmgtrwle(g:?'lmee
ot ai ngd @g%%veq&#i@ﬂh&&oﬁaﬂlggggp&&@t aﬁéxﬁr%{)'@gﬂépg}ogéés%rgld e b%ﬁllﬁxanpl e 75

usi ng g pyExample78- yl net hyl ) am ne i nstead of (2-norpholino-4-ylethyl)am ne.
mp. 224. 6312@5%9 1H NWVR (300 MHz, DMSO-D6) d ppm 1.10 (m 6 H 2.31 (s, 3
H)3.21(lr‘ﬁ‘ 3.41 (s, 2H)363(S 2 H 3.77 (m 4H 4.77 (d, J=5.19
Hz, 2 H) "HRMR @00 M7 .CH,OROBGRNED) & phin 72 1, (1) 2.0 (Hy=833&, ¢d) 366,80 Hz,

N (o Net FIBEAN) 23 6 BT g S AR B 1 12,3, o

t et rahydropyrl m do[4',5':4,5]thienof 2, 3- c] 2, 7- napht hyri di n- 8- am ne
ot ai n é&Z@g &Bg} I ovvi ng the experinental pr ocedure described in Exanple 75
usi ng 2- % <,§nzyl )am ne instead of (2-norpholino-4-ylethyl)am ne. mp.

;343 (73 9F, 2 Wity 1{NB-OD-nidriph o iU IRETIA GIRIN - @yrnﬂ||1D-pmlli3eﬂ'&l)(-d-pyr]'olhalnl‘2-yl-|2,,3 6 H
5 3.90
3 H 4 86&'('88” 3g%yf?%?"t%4§%]wd°i3%4g’]‘§?'ﬁ? 23"1'8_9%"‘1%9 Er‘\_T'}‘Ilbe 6.92 (m (r2n
|[:||)4 K|432 (2 m 1 @lbtaﬁwhealﬁhﬁl‘g) frdmﬁhéﬁtlé'izomﬁomi)d&P?@pdr%oné?ﬂrﬁb@k(ﬁh htffhﬁ& Tl— ol
- olin ro cl opent a
2 5] py e IRy VRS D BT ISR B Sk epa) Bhacaicstiad o' P
7-

Chl @50- Bkd@e 28t et ranmet hyl - 2, 3- di hydr o- 1Hcycl opent a|

4' |5 ]pyrljgg&igsq% :4,5]thi eno[3 2-d] pyri mdin-4-amne (0.1g, 0.30 mml, see
Preparatl S suspended in ethanol (7 m) and

(2- nor pholy RivR ydoetnmis )@mmﬁoé@mﬂlm% p pin 5@ (rﬁﬁTTBH) 21 (taBde3iHz The) m5>(t:|ur eis

refluxed overni ght and t cool room.te t

evapor at i ém- %i"ztgﬁé")gtﬁ @eﬁ‘@ 7uH€e?’ Hbﬁédﬁn% Hy ﬁ@ (?’e%i"?jﬁg (Pkn%;@aél éjﬂted—q%ﬁ'% ash
chr omat ogp aphya &sebqq)lm(rﬁlfﬁ?]7wéahJ=@-@@21 Nﬁf@]ﬁ(ﬂ{);;ﬁ-qo 5 and then with
CH2Cl 2: MeOH 98: 0.10g of t esired fina corrpound are isolated. Yield=

77% #APp. 174.9-176. oc 1H NMR (400 MHz, DVBO-D6) d ppml 1 (s 6 H 2.4 (m
4 H 2.5 emambido2-9 (s, 2 H 3.19 (S, 2H 3.3 (s, 6 H 3.6 (m 6 H 7.5
(s, 1 H 8,5 (s, , 1 H EXAVPLE 79
N-Ethyl-N*2,2-trimethy!l-N"-(2-morpholin-4-ylethyl)-2,3-dihydro-1H-
cyclopenta[4',5' ]pyrldo[3',2‘.4,5]th|en9[3,2-d] pyrimidin-4,7-diamine
Obtained (43%) from the title compound of Preparation 76 and (2-morpholin-4-
25 ylethyl)amine following the experimental procedure described in Example 78.
LAS100582 ‘
'H NMR (300 MHz, CHLOROFORM-D) § ppm 1.2 (m, 9 H) 2.5 (m, 4 H) 2.7 (t, /=6.0 Hz, 2
H)2.9(s,2H)3.2(s,3H)3.3(s,2H)3.6(q, J<7.0Hz, 2H)3.7 (m, 6 H)5.5(m, 1 H) 8.7
(s, 1H)
30
EXAMPLE 100
N*-Ethyl-N*,2,2-trimethyl-N"-(pyridin-3-ylmethyl)-2,3-dihydro-1H-
cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine
Obtained (21%) from the title compound of Preparation 76 and pyridine-3-
35 ylmethylamine following the experimental procedure described in Example 78.



N4, N4 2, 2-Tetramethyl-N7-(pyridin-3-ylnmethyl)-2,3-di hydro-1Hcycl opent af
4' 5] yr|d0[3 2':4,5]thieno[ 3, 2-d]pyirimdin-4,7-di am ne Obtained (83%
from t eWotzb(ﬁs/osmmound of Preparation 54 and pyri di n- 3pcylnpedosyhzmi ne
foll owi ng the experinental procedure described in Exanple 78. mp.

248. 6-249.4C 1H NWVR (400 MHz, DMsOD6) d ppm1.2 (s, 6 H 2.9 (s, 2 H 3.1
(s, 6 H 3.2 (d, J=7.0 Hz, 2 H 4.7 (d, J=5.9 Hz, 2 H 7.3 (dd, J=7.8, 4.7
Hz, 1 H) IZA8100|5861 H 82 (d, J=5.5Hz, 1 H 8.4 (dd, J=4.7, 1.6 Hz, 1 H
8.5 (s, il

v (3t a- (oM RPanR o5 PO eI o oo 14y b2 e R BRI H 33
4',5"] &%rz@l{)[s% EqZJ‘-?HSJ]zL hitonod &, 21~d]8|dyz |2rhl)dfjm(c]3c}’ -J¢b [2atnz, o pT .8 iyl zm%rrra)l i din-
2- one t 39 rrpoun 0] Preparatl on 54 an

1-(3-am n gfl"? 1[5/'#%?% Jnﬁéz IIovm ng the experinental procedure
descri bed |n Exanpl e 78 m p. 184 4 185 7C 1H NVR (400 MHz, DWVSO-D6) d ppm
1.2 (s Eg)f\'\@’t%f 1.9 (m 2 H 2.2 (t, J=8.0 Hz, 2H)30(m2H)
31(m 6 3.3 (t, J=7.0 Hz, 2 H 3.4 (m 2 H 3.5 (t, 2 H
Z 52( tJ¢-E[3-'({4—|;Ethw(ml¢tlﬂl)5n'(m]-Z,ZJd)nEXtWPIZB -BihydPdc12- Furyl met hyl ) - N4, N4,

, 2-tetra 3

2, 2ot B Bt S NS0 SR RTRETS Al amineeesr e g
fromthe 24driee conmpound of Preparation 54 and furyl-2- yl nmethyl am ne

follo n t he d d i
226 o119 oc 1 EeRatned G0 el PaiEe e Smpol rkieadin 9‘5@%‘31691%2““‘50%“)2 9
(s, 2 H) Byriolidme-J-o2€ fdlowing the b&pe’%wrﬁer(tanprobeﬂiﬁreGdéslznbe?j iExémplg T8. J=5. 5 Hz,

2 H 6. e T 7o (e B e e, 1
H)H%s 5 (SE‘RJS.”ngBE%(AI\/PLE g7 (mtn (s 11 (

2, 2- Di et by NiR aooat HhIGJHHORbeRMD)ISOB 32(hretHyi.9 (dd, 3=t ByslE e1z1bigyjc] open
ta[4 5" ]1pyrido[3 hleno3 "1? r|md|n7 mneralned(G%
rom the el 285 dnd-bf H B L S0 i A9 Tk By P e
foll ow|5ng4t|_g et Hyemt@l 1 pnjocedure descri bed |n Exarrpl e 1. mp
212.7-214.0 lHI\iNR%TéglOOM-lz DIVBOD6)dppm12(s 6 H 2.8 (s, 2 H 3.3
(s, 2H 3.5(m 4H 3.7(m 4H 4.8 (d, J=5.9 Hz, 2 H 7.3 (dd, J=7.8,
4.7 Hz, 1ENANVPLEE(@QJ78H2 1H)83(t361Hz 1 H 8.4 (dd, J=4.7,

1.6 Hz, XAVPLE 83 N4, N4, 1
,1-Tetr anﬂt 1@’?' Q&'?le(t@’%’reﬂﬁm% e&“%'\'at%%')‘mzt@' ar%%yﬁr"rﬂdycl opent a[

4,5 ]pyrb(]'@lb%eni%[df"hdﬁkhbb&nﬂ@sﬁhﬁhﬂw, plirinidin’a JLdilinige 7- Chl oro- N, N,
1, 1-tetranet hyI dro-1 %cl opent a

4,5 Pfyrido[ 3 Objaine @'1‘ Rifiopbing, tHle gpppeing ofi freraraiemed pod 2¢:- 0. 60 Ml , see
Pr epar ati @iﬂnéiﬁﬁxy'béni%?ﬂﬁ@@&@mﬁrfog 186 RRP&Imértdl prbded@Rfdescribed in Example 78.

(2- m)rpholln4g/let )am ne (
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.2 (m, 9 H) 2.9 (s, 2 H) 3.1 (s, 3H) 3.3 (s,
2H)3.6(q, J=7.0Hz, 2H)3.9(s,3H)3.9(s, 3H)4.9(d, J=5.5Hz, 2H) 5.1 (t, /=5.6 Hz,
25 1H)6.9(dd, J=7.1,2.7Hz, 1 H) 7.0 (m, 2 H) 8.7 (s, 1 H)

EXAMPLE 103
2-[{4-[Ethyl(methyl)amino+-2,2-dimethyl-2,3-dihydro-1H-
cyclopenta[4',5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl}(2-morpholin-4-
30 yiethyl)amino]ethanol
Obtained (26%) from the title compound of Preparation 76 and 2-(2-morpholin-4-
ylethylamino)ethanol following the experimental procedure described in Example 78.
LAS100599
"H NMR (300 MHz, DMSO-D8) & ppm 1.2 (s, 9 H) 2.5 (s, 4 H) 2.6 (t, J=7.0 Hz, 2 H) 2.9 (s,
35 2H)31(s,3H)3.2(s,2H)3.6(m,5H)3.7(m,4H)3.8(m,2H)3.9(m,2H)8.5(s, 1H)



m, 3.00 mol) is added. The m xture is refluxed overnight and then all owed
to cool to roomtenperature. After evaporation of the solvent under vacuum
t he resi dwe 20e/gesmufied by flash chromat ography, el uti ngcrinpssoswii7ng

CH2Cl 2/ MeOH 99.5: 0.5 and then with CH2Cl 2/ MeOH 99:1 . 0.06g of the desired
final conpound are isolated. Yield= 88% mp. 197.3-198.5C 1H NVR (400 MHz,
DMSO-D6) d ppm1.7 (m 6 H 2.0 (t, J=7.4 Hz, 2 H 2.5 (m 4 H 2.6 (m 2
H) 31(m 6 H 3.3 (m J=18.0 Hz, 2 H) 3.6(m 6 H 7.4 (t, J=5.7 Hz, 1 H)
8.5 1%;(-%5@(&%5 84 N4, M4, 1, 1- Tetr anet hyl -

7- |d| - 1) -2, 3 d| hydro 1Hcycl opent a[

;1 pyr Nﬂalﬁan -N%,2, Z—tl&hbfhy@hﬁ{(z-ni’olﬁhpun44nyldthgi)4;l77wgdm &qlrﬁbﬂwl)@lﬁi-) (88%
rom itlhe Prepar ati.qn an k4 di.n am ne
Fol 1 owi ngAheras R ariars SRR addviBioi Pt id -4 e

237. 337 7C 1ébidvird @9%) fidhizthe BWSCoGpuret pifPrefhaBti¢nl76 3rd (- @10|‘ﬂiho||l6-4H) 2. O

E t 3 JJ 774 g elth) —py@m%lﬁm%a‘f’aé“'%grﬁﬁiwﬂ%%e Exé_e?nmqﬁg(pédqqgure c?qﬁfn%edzm (m 1 H)

8.5 (s, 1Ekém|&ees(s 1 EXAVPLE 85 Et hyl
4- ( -{[4 ‘('g%n@ | ani no) 1, 1- di met hyl - 2, 3- di hydr o- 1Hcycl opent a[
4", 5" ] pyr 45]thien0[32d]pyrim'din 7-

yl ] ani no}tHNwlé Hzime i g rﬁ1@0(fnﬁlgll€}12@?(%%4 H)Q(BT(rMEEHIJZBKﬁJ&@'@pOUHd
of Preparation 64 and eth ?Séé- ani no
p

era2|n ar%ﬁ | at e
ol T OABnotE M 2Bl APt (503 b0 Sbes HR o fidoll A SiRm AR & Bi: 2 ek
214.7- 215J£ﬁ81¢6w?1(+3@07 Wfsam%)ssigdwwﬂsa &Mz, 6H)1)8'2(50104n8§ &) 2.4

(m 6 H &L_( H) (m (m q, J=6.3 Hz,
2 H 4.0 l6y13z, 2 1) 7.4 (¢, J:57Hz 1H)85(s 1H)131(sl
EXAMPLE 86

1-(3-{[ 4- {i meh)él am no) -1, 1-di net hyl - 2, 3-di hydro- 1Hcycl opent a|

4' |5 ] pyr 56 109, 5]th| eno[ 3, 2- d]pyrlmdln 7-yl ] am no} propyl ) pyrrolidin-

2- 0ne1@bt lefl?ﬂ]e(tﬂ P/a Hbﬁt'i'-ﬂ wim(ﬁm@eﬁmuﬂﬂywthﬁoawmwmm4 and 1-(3-
am nopr opyI )pyrrolidi n- - oLl ow ng t he experi rrent .al procedure descri bed

i n Exanpl By@epentaid’ 51]93("@[?93 #ﬁtﬁ'ﬂ“ -dhpyimdin-7BMee D6) d ppm 1.7 (s, 6

1.8 2 ) 3 (t,
\';D 2 Hgm ) be@alﬁ’ec((@g /‘} ﬁ)ﬂd}n t%e%‘élé E:oméﬂgli'id)oﬂ'ﬂzregé’raf'ﬁn 88 éncﬂ (- m@rﬂﬂbhﬁﬂ 25 (

H 13.1 ( gleth;?)p,mlr@{;qmgg the experlmental procedure descrlbed in Example 78

87N7-[ 2- (iﬂshmmol 4- yI)et hyl ]-N4, N4, 1, 1-tetranet hyl - 2, 3-di hydr o- 1Hcycl op
ental] 4 D rido[3', 4 5]thie I\[1‘)r(|):£132dpyr|md|n 4, 7- di ani ne bt ai ned
(88% 20r ofh (?rQQ MHéo%bQR@F&R e | @64 HIi6 (& ¢H)3 iltads®P He. 2

H)28(s,2H)34(s,2H)36 (M, 4H)3.7(m,6H)3.9(m,4H)56 (m, 1H) 8.7 (s, 1TH)
EXAMPLE 106

2-[(2,2-Dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta[4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl)(2-morpholin-4-

1

25 ylethyl)amino]ethanol
Obtained (51%) from the title compound of Preparation 58 and 2-(2-morpholin-4-
ylethylamino)ethanol following the experimental procedure described in Example 78.
LAS100637
'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.2 (s, 6 H) 2.6 (s, 5H) 2.8 (s, 2 H) 2.9 (t,
30 J=5.1Hz,2H)3.4(s,2H)3.6(m,4H)3.7(m,4H)3.9(m,4H)4.0(m,6H)8.6 (s, 1H)

EXAMPLE 107
N-(2,3-Dimethoxybenzyl)-2,2-dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta]4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine



83. mp. 260.8-261 .5C 1H NWR (400 MHz, D MsO-D6) d ppm 1.7 (s, 6 H)
(t, J=TAWD,20&/0%722.8 (m 2 H 3.1 (m J=5.1 Hz, 2 H 3p8T(EP2008/0kD778. m
2 H 6.8 (s, 1H 7.5(s, 1 H 7.6 (t9sJ=5.5 Hz, 1 H 8.5 (s, 1 H 11.8 (s,
1 H EXAMPLE 88

N7-(2-Furyl methyl)-N4, N4, 1, 1-tetranet hyl -2, 3-di hydr o- 1Hcycl opent af

4' 5] pyri do[ 30pRiinet], B¥hifrenatha tile dpmpeund ofi Rreparatieh S3rand2Gbt ai ned (679
fromthe itle i t ]

fol | ovi gl m@hoé*&%%ﬁ’z.%%ﬂ98Fo"owﬁ@qh%%%ﬁ%g%éh’f?E@"%ﬁeﬁ%@'?&ff@s@%@ i

89. 3-91. OCASHDOGMR (400 MHz, DVMBO-D6) d ppm 1.6 (m 6 2.0 (m 2

5 R e gt e P T

EXAMPLE 83 H) 3.9 (m, 5H)39(S 3 H) 3.9 (s, 3H)49(d J=5.5Hz, 2 H) 5.2 (t, J=56.6 Hz, 1 H) 6.9

N7- (2, 3- thyI 2, 3-di hydr o- 1Hcycl opent af
4' |5 ]pyﬂcgg[j?hf%;gzg% %8?321'2*}8 p‘?’r di n-4, 7-di am ne Obt ai ned (42%
from the title conpound of Preparation 64 and 2, 3- di net hoxybenzyl am ne

fol |l ow ng j mental procedure described in Exanple 83. mp. 9
1.9-93. 6@%&%@?@&)0 MHz, DMBO-D6) d ppm 1.7 (s, 6 H 2.0 (t, J=7.4 Hz, 2

H 3.1 (m-{3-[id2-Birhettsl-4anbhphidlia-4-gl-2,3-diydo8IH-s, 3 H 4.8 (d, J=5.1 Hz, 2

Y 1 itfet hydtonenamipyiliafi 2:48tebnRta SAINITSIT SDRpincpr o R Ty

openta[ 42.dme] pyri do[ 3', 2 4 5] thieno[ 3, 2-d] pyrimdin-7- am ne

oo 1 OBl s Rl Bl e oo Pof DS e B4 R Ao

see Prepap@iroligin-8dhe ifsllodirprs degermerdaiaocddute’ dédcyibadith Example 78.
(2- m)rpho&ﬁgﬁl 4ﬂethyl)am ne (0.19 m, 1.45 nmmol) is added. The m xture is
refl uxed f P% and then allowed to cool to roont enperature. After

e\r/]apOHt@t i on NMR wlﬁ) ?HkV@?LOREﬂ@TMh@G%n; Y fze(sb@g%dtge(ni $ Wi (e H)_xzia‘ {tash
chr omat og elutin irst w an en w

cH2Ql 2/ I\/eé=§ 612 SN2 S (2 3% 1R e f(m @4 H)o3 % (ngt'ib%t%@"cfeg} red
final congmd;:grothspHpgeqsaSH solid. Yield= 81% mp. 100.0-100.9C 1H
NVR (400 MHz,” DMSO-D6) d ppm 1.7 (s, 6 H 2.0 (t, J=7.3 Hz, 2 H) 2.4 (d,
.1 =4.1 Hz, 2H)26(t2H)30(t,J:7.3Hz,2H)3.4(m4H)3.6(m4
H) 3.6(rrEx4\|\,hb|_§1(79(m 4 H 7.5 (t, J=5.4 Hz, 1 H 8.6 (s, 1 H EXAMPLE 9

i Difet Rsll2.2-DigepndiS-momBalimd-y(-herd, ﬁ%fajwﬂlf?(@frﬁyidﬂﬁg%ﬁﬁm%m?émycI ope
n
f
f

1-
a[ 4',5 24nmél A3t hfiib6jet4tior- 7- ami ne Cbt ai ned (1009
omthe ﬁl?&ﬁhiﬁ\ghﬁ&;ﬂé i F?trl.'ttaMI np{,l olﬁd)gs anlg yri di n- 3- gyl nmet hyl am ne
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| owi ng t he %F?WP@W‘)@? 3@6@'@&@”@8%‘? P@&p?rﬁt@}ﬁﬁﬁﬁ -@gnorpholin-4-

ylethylamino)ethanol following the experimental procedure described in Example 1.
LAS100690

25 'H NMR (300 MHz, CHLOROFORM-D) & ppm 1.1 (s, 6 H) 1.6 (t, J=6.3 Hz, 2 H) 2.6 (s, 4
H) 2.8 (t, J=6.3Hz, 2H)2.9 (m,2H)3.3(m, 4 H)3.5(s,3H) 3.7 (m, 4 H) 3.9 (m, 4 H) 4.0
(m, 6 H) 8.6 (s, 1 H)

yl)-ethylam ne foll owi ng the experinental procedure described in Exanple
1.9
7 (

t
r
(o]

EXAMPLE 110
30 2-[(2,2-Dimethyl-5-morphoiin-4yi-1,2,3,4-tetrahydropyrimido[4',5’:4,5]thieno[2,3-
clisoquinolin-8-yl)(pyridin-3-ylmethyl)amino]jethanol
Obtained (46%) from the title compound of Preparation 6 and [(pyridin-3-
yimethyl)amino]ethanol following the experimental procedure described in Example 1.
LAS100718



m p. 185.5-186.8C 1H NWR (400 MHz, DMSO-D6) d ppm 1.7 (s, 6 H 2.0 (t,
J=7.5 Hz, 2 H 3.0(t, j=7.3 H, 2 H 34 (m 4H 3.7(m 4H 4.8 (d,
J=6.2 Hz,w® b)6088R4(dd, J=7.9, 5.0 Hz, 1 H 7.8 (d, =7.9cHzmpr2dsi)27843 (t,
J=6.2 Hz, 1 H 85 (m 1 H 8.6 (s, 19H) 8.6 (s, 1 H EXAWLE 92

1-(3-{[4- (Morpholin-4-yl)-1 ,1-dinmethy!-2,3-di hydro-1Hcycl opent a|

4' 5" Jpyrido[3',2" :4,5]thieno[ 3, 2-d] pyrimdin-7-yl]am no}propyl)pyrrolidin-
2- ?ge Oot '3 RMR §3@0%Hi,m:m%m©F(2)H\A-a)6(mpol unds,@ HPt.agaUas 2ME, @8H)and (s, 2
1-(3-am p - rrql.idin-2- i t he e ri ta r re
descri beggf)%'%éza(;nﬁ‘lggx@é%)rﬁ'%.(mﬁl%?g:glgs.& %@%ﬂm&dﬁggwﬁﬂ 4&\@%1%)%(1 ppm
1.7 (s, 6sHp HY.78 (1 &) Hy (h, 9 8.5 Bn Y HR8T (611 HY=I. Z Hz, 2 H) 2.2 (t,
J=8.1 Hz, 2 H 3.0 (t, j=7.3 Hz, 2 H 3.3 (t, J=7.3 H, 2 H 3.4(m 2H
3.4 (m 4H 3.5(m 2H 3.7 (t, 4H 7.6 (t, J=5.6 Hz, 1 H) 8.6 (s, 1 H)

EXQNBLE %XAM7PLE2111 holin-4 hyl lidin-1-yl-2,3-di hyd 1Hcycl
, 2- Di met hyl - 7-( 2- i n-4.y). et -4-pyrrolidin-1-yl -2, 3-di r o- c
opent a[ 4'“%%‘21-9%?@'&['& '?42"‘.°L{P%¥+'h'f*%%'%‘¥ﬁﬂ%][‘ﬁyri m di n-¥- ani ne Cb%/ai ned Y
(|71‘%)h }‘;omtﬁalhggtd;fyrmide[m,eum,d]thfeda[ma:]ilabqumoﬁgeamid(aaaiﬁgr pgo! i ng( 4- |

et am ne oW the experjnental, nro re descr.i i n Exanpl e
Y6 LASL 00506 NH Rmﬂ"il‘g@@hwmmgzﬁ%@ﬁﬁ@e@%ﬁi@%4(%{?&*@"’%93’2‘?@?m 4
E)') §-5 E{T[M',ﬁ':?ltfﬁe%[i%clidﬁﬁ@nha-s,&dila%ir%x(gmi\% %2Bﬂnraol3sdesereaa&d}ioas7) em 10
2, 2- Dﬁﬂet?fﬁ?qlﬁoﬁ'ﬁﬁpﬂ?%g&g %HW&%F@@Egep@rppgﬁnmse?.afﬁyﬁ-w%rﬁcmWﬂirﬁd%/c| ope
][lt al fh 5r;e_]’|w|,(éd fopR Or?c;?tafe%édﬁbﬁm%@r,ah%@dﬁgmm&' 'tm'gﬁs amgé@wfaabmrwiecbtétES%
romthe title conpound of Preparatjon a ri dine-3- ylme m pe
{ ol | owi ngP USSR LI RN EatEF SBen tHia BB RSl megnsism sulae. TRebeshs 1H
(NNR (2 3(36) M’ébo3 i (réﬂ?ﬂzﬁﬁ%"ﬁgo}(}sdah nﬂesfﬂm.rzé ré%u@?ﬂ?riﬁecﬂb;(ﬂashﬁﬁorﬁgtﬂésapﬁy,"’)l_b 3-713
(1 1) Sling §st Sitpbishpgoriefhage, #es ith §tip Crtgancingfiapd £ andhngly g 7 (<
% |['|% 2EgADWklE?%ﬁlloro4methane/m_e’al‘1_anol198:|2. 723 n?jg of the final cochpoulnd are {sol[ated. lts 'THNMR
-[(2,2-Dinethy] -4-pyrrolidin-1-yl-2, 3-di rQ- cl opent a
2 L5%) pyrdons¥lent Wi ks e SoapbyRd iR STy 1 | (2. ot phol i - 4-
yl et hyl ) apagepeggranol Cbtained (12% fromthe title conpound of Preparation
72 and 2-(2- m)thoI in-4- vyl et h¥l am _no) et hanol faoll ow ng_the experi nental

pr ocedur e TNV (398dMiia GRLRPECRM-D) Arrobi1s G hir: (388 Ha-2, H) 2.4 (.
CHLOROFORM) 1 PIMY215 % 4$4) 267 {ZTDJ=21'.19HE,”2 H‘513.|.'J.|)|_1)d,2.-l='€_8.:§ Pz, & HyB 4s82 H? 3.72(2ntb 3.1
(s, 2H 3.3 (s, 2 H 3.6 (m H)3.7£m7 4.0 (m 2'H 4.0 (s, H)
8.6 (230 1/H6.ERAMPHE4GES, 1H) 5.5(s,1H) 8.7 (s, 1 H)
2-[(2,2-Dinethyl -5-pyrrolidin-1-yl -1, 2, 3,4-tetrahydropyrimdo[4',5 :4,5]thi
enoJ 2, 3-
EXAMPLE 112
N®,2,2-Trimethyl-N*-(pyridin-3-ylmethyl)-1,2,3,4-
tetrahydropyrimido[4',5":4,5]thieno[2,3-c]isoquinoline-5,8-diamine
25 Obtained (74%) from the title compound of Preparation 82 following the
experimental procedure described in Example 111.
LAS100852
"H NMR (300 MHz, CHLOROFORM-D) & ppm 1.1 (s, 6 H) 1.7 (t, J=6.3 Hz, 2 H) 2.4 (t,
J=6.2 Hz, 2 H) 3.2 (d, J=4.7 Hz, 3H) 3.4 (s, 2 H) 4.7 (d, J~4.4 Hz, 1 H) 4.9 (d, J=5.5 Hz, 2
30 H)5.0(d, J=82Hz, 1H)7.3(m, 1H)7.8(d, J=7.7Hz, 1H)8.6 (d, J=<4.4 Hz, 1 H) 8.7 (s, 1

H) 8.7 (s, 1 H)

EXAMPLE 113
1-(3-{[2,2-Dimethyl-5-(methylamino)-1,2,3,4-tetrahydropyrimido[4',5":4,5]thieno[2,3-c]
35 isoquinolin-8-yllamino}propyl)pyrrolidin-2-one



c] i soqui nol i n-8-yl)-(2-norpholin-4-yl ethyl)am no] et hanol Cbtained (39%
fromthe title conpound of Preparation 18 and 2-(2-norpholin-4-

yl et hyl anwvoap@&tdssnael fol | owi ng the experinental procedurperdesasiolbsdsin
Exanpl e 23. LAS1 00545 1H NMR (300 MHmp CHLOROFORMD) d ppm 1.1 (s, 6 H)
1.6 (m J=6.9 Hz, 2 H 220(m 4H 2.6 (m 4H 2.8 (t, J=5.9 Hz, 2 H 2.9
(m 2H 3.4(s, 2H 3.7(m 4H 3.7(m 4H 40(m 6H 8.6 (S 1H
EXAMPLE 97N, N, Qb&n‘éelt(samfrbmlthd#lﬂg/cmmﬂ:@tdidmfPregdra@quSjSOHanihle Hcycl opent a

4 5]pyr|dohBj in-7-amne Cbtained (15% from
the titl e§ 80%%%% © r@p‘%sg%ég %Q%hgnqdﬁrret hyl am ne (dissolved in
di nmet hyl fmsmﬁase) foll ow ng the experinental procedure described in

R b@@?%%ﬁ@@bﬁé@ e hE it e g-Bp e 2t gBE 1)

4 H 856 I€I 21J(nH)2HE)>Qweh B83.1 (d, J=4.9 Hz, 3H) 3.4 (s, 2H)34(m 4H)36(q,J—60
i §| Di metm/l hﬁg%( hoIHZ ﬁ_uyé&%hy h) %IV((QWI"}-‘S“ n- 3-yl net hyl ) - 4-pyrrolidin-

di hydro 1H cycl openta[4', 5’ ]pyr|d0[3 2' 14, 5]th| enol[ 3, 2 d] pyrim di n-7-am ne

Obt ai ned (109 fromthetl oun tlon
( 2- mor phol T ova&xﬁmpjesdwsﬁa W??ﬁi‘?ﬁ?‘l%ﬂf a"PoT ?W‘ﬂ'&g E)htgeg(%sgm nent al
pr ocedur eind@gipni bed i n Exanpl e 78. LAS1 00550 1H NWMR (300 MHz,
CHL O?MD) d ppm1.3 (m 6 H 2.0 (t, J=6.3 Hz, 4 H 2.5 (d, J=3.8 Hz, 4
H) (t J=6.7 Hz, 2 H 3.1 (s, 2 H 3.3(s, 2H 3.7(m 8H 3.9 (t,
J= 6 7 Hz, COMBOSITRIONEXAMPIES- 2 (m 1 H) 7.7 (d, J=8.0 Hz, 1 H 8.6 (m 3
H) EXAMPLE 99 M- Et hyl -N4, 2, 2-trinet hyl -
(2 nmor phol i n-4-yl et hyl ) -2, 3-di hydr o- 1Hcycl opent af
, 5' ] pyr COMROSEION, EXANPERA[ 3, 2-d] pyri m di n-4, 7-di ani ne Obt ai ned (43%
romthe title co of Preparation 76 and (2 nor phol i n-4- vyl ethyl)am ne
I ow ng’ fgRar %mng?%i‘ftﬁl procedure described in Exanple 78. LAS1 00582 1H
MR ( QO Moinul&dnOROFORM D) d ppm 1.2 (m 9 H 2.5 (m 4 H 2.7 (t, J=6.0

2 .9 (S, ,2 3.2 (s . H 3.3 (s, 2 H 3.6 (q, J=7.0 Hz, 2 H 3.7
6 H éog‘F’%’ d?“H%?PSESF“E@VG%OFD EXAMPLEOTHD N4- Et hyl - N4, 2, 2-t ri met hyl -
pyrl di pagiogd et hyl) - 2, 3-di hydr o- 1Hcycl pr&EehR]

5']1pyrido hi eno[ 3, 2-d] pyri i,n-4,7-di am ne Obtained (219

m t he M'qr{’gy%tSWB%ﬁﬁ'L}'Qf@ Preparati on 7g§§r4|(5“ Syri di ne-3- yl net hyl ami ne
Iovm ngh?s| R anhvamagéal procedure descip in Exanple 78. LAS1 00586 1H
(3 CRMdeple(s b\%29(5 2 H 3.2 (s, 3H)
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<0 2Nﬁﬁh%5'%m(§ﬂeaf§te7 1 He, 8 Hz, 2 H 5.1 (d, J=5.
H 7.3 (m 2H 7.8

Using a mixer machine, 15 g of the compound of the present invention are mixed with

N
W

340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture is subjected to
compression moulding using a roller compactor to give a flake-like compressed material.
25 The flake-like compressed material is pulverised using a hammer mill, and the pulverised
material is screened through a 20 mesh screen. A 4.5 g portion of light silicic anhydride
and 4.5 g of magnesium stearate are added to the screened material and mixed. The
mixed product is subjected to a tablet making machine equipped with a die/punch system
of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150 mg in weight.
30
COMPOSITION EXAMPLE 2
Preparation of coated tablets

Formulation:
35 Compound of the present invention 5.0 mg



d j=8.2 Hz, 1 H 8.6 (s, 1 H 8.7 (s, 1 H EXAWLE 101

3-({4-[Ethyl (met hyl )am no] -2, 2-di net hyl - 2, 3-di hydr o- 1Hcycl opent a|

5' ] pyrwoebh@/as®244, 5]t hi eno[ 3, 2-d] pyri mi di n- 7- yl } am nerpmepysjopyrs ol i di n-
ne btained (71 % fromthe title monpound of Preparation 76 and

3-am nopropyl)- pyrrolidine-2-one follow ng the experinmental procedure

cribed in Exanple 78. LAS100589 1H NWR (300 MHz, CHLOROFORMD) d ppm 1.2
9 H) daddodedd, J=1 1.5, 5.5 Hz, 2 H) 295].2(ng 2 H 2.5 (t, J=8.1 Hz, 2 H)

(s, s, 3H 3.3 (s, 2 H 4 H 3.6(m 4H 6.2(m 1
L7 (scgpf Sﬁﬁ‘rcEXANPLE 102 N7-(2, 3-Di rret é%enzyl)-N (
hyl - MOI?VIEIbeYrrdTHwaKZB 3-di hydr o- 1Hcyz5oment a[

"Tp t hi eno[ 3, 2-d] pyri i n-4, 7-di am ne Obtained (519

th ?Q'IL%S %ﬁfﬁ%%% of Preparation 76rq gr%g 2, 3- di met hoxybenzyl ani ne

%ngHymx@m@meﬂam&al procedure desc2Bleg in Exanple 78. LAS1 00596 1H
(Rp: ) d ppm1.2 (m 2.9 (s, 2 H 3.1 (s, 3 H

s, 2%et§$”%ay 8%&98 L2 H 3.9 (502 ?—0 3.9 (s, 3H 4.9 (d, J=5.5

0

(30

( 9 (d, J
(2H)$némlﬁmduoi@@6Hz 1H 6.9 (dd, 0%td, 2.7 Hz, 1 H 7.0 (m 2 H
4

ToRNRpED
nw—~Q= /-

03

Oﬂ
~o- o
—301'-*00

: I-pf LE 103 0.
[ Et RYI! ) ani no+- 2, 2- di met hyl - 2, "% hydr o- 1Hcycl opent a[
pyrido[3', 2 45]th|eno[32d]pyr|md|n7y|}(2 m)rpholln 4-

h t ai 2699.
76 anﬁo) Do ?%’an% Sniend Qathins. RN PP bR BresShu bl aRR S ' "
pr ocid;r eadanixed el 286.00x ahptiesd 8nd 1254 g0 T8 ﬁﬁcmmﬁﬂﬁlyl\/ﬁz 5 gzwso D6) d
m S
E&J 3.2 ( sPoliwp_ysz)grcélde% isSdtﬁw@%-,n ér% 58 q_Dwageréo éofﬁpagg ﬁ% r'ggi r& é(om%loa Hlﬁ'”% a( S 3
1 H) EXAMPhEdIEEd bed granulatmg machine, the binding solution is sprayed on the above mixture to

N4- Et hyl - i n-3-
)-2 3_y Sllé\l/e%raznutlartlesne AEQ portlcgn o{m ma n%%ll.llmnstga altee Fsha}adéd oth%% allr(wjeI 3-ylmet hyl

di hydre- bkaemraltmm m[xéd '5hd wamd@ hdxtur' is 4uliibttbil eng fabl nidking mattdhen- 4, 7- di a
m ne bt al ned (;3/? r}1 % title conpoun f Pre aragio 7?13{61”%1'

( 2- mor phoPAYPRE Wt@?rﬂﬁ?u'ﬁyrm%nﬁa‘?w ﬂﬁ@'grwrﬁéngﬁme%ﬁﬁre[ EPIRINRY | nent al
pr ocedur e 3@@9GgabIBEdeadh @v&rgpisﬁ rﬁ@;n wagax, 00600 1H NMR (300 MHz, DvsO-D6) d
ppml.l(m9H)2.4(m4H) 5(m 2H 2.6 (t, J=6.9 Hz, 2 H 2.9 (s, 2
H)3.1(s 3 H 3.2 (s, 2H)35(m4H)39(m2H)51(s 2 H 7.3
(dd J 7. 8e érafeI)HZa cobtlhb sdlutior{ @, prépaBedbyBuspbnltihg ®.$g ofltlydrdsyprdpylmetBylrz, 1

AIACES ﬁ@iuhzﬁerﬁ%ﬂahi@.qqofmetww iy B o aniym doide a2 442 eycl o

pent a[ purified talc in 72.6 g of water. Using a High Coated, the 3,000 tablets prepared above are

D= "
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w3
r—rm,—aq

coated with the coating solution to give film-coated tablets, each having 154.5 mg in

weight.

25 COMPOSITION EXAMPLE 3

Preparation of capsules

Formulation:

Compound of the present invention 5.0 mg

Lactose monohydrate 200 mg
30 Colloidal silicon dioxide 2mg

Corn starch 20 mg

Magnesium stearate 4 mg



4' 5 ]1pyrido[3',2" :4,5]thieno[3,2-d]pyrimdin-7-amne Obtained (39%9 from
the title conpound of Preparation 58 and (2-norpholin-4- ylethyl)am ne

f ol | owi ngwbheosspeni ment al procedure descri bed i n ExanplreT/i®200sA8L7£0629 1H
NVR (300 MHz, CHLOROFORMD) d ppm 1.210em 6 H) 2.6 (s, 4 H 2.7 (t, J=5.9
Hz, 2 H 2.8 (s, 2H 3.4 (s, 2H 36(m 4H 3.7(m 6H 3.9(m 4 H)
5.6 (m 1 H 87 (s, 1 H EXAWMPLE 106

2-[ (2, 2- DEeohgetive-aepmphioti hKg-of lactpse mitinehdrete] HO wadf apkoidal[silicon dioxide,

4' 5" ] pyri £ o - i [ - imdin- 7yl =tmrphol i n-4-
yl et hyl )a?nﬁ%ig?ﬁgr?gﬁr%ﬁg?ggﬁ {%fg leﬁloér?né%h% atzleﬁl)}eé%gﬁggﬁgtﬂreo'? Slgrvsﬁar ation
58 and 2-hrougbrap®dmesh sieve] andiheafillasontet Ha@byeltiiid capistlgst he experi nent al
procedure described in Exanple 78. LAS1 00637 1H NMR (300 MHz,
CHLO?O:O?M[[‘)/? d El)' ml.ZI\&;‘s, 6 H 2.6 (s, 5H 2.8 (s, 2 H 2.9 (t, J=5.1
Hz, 2 $) QONRGSITIONEXAMPYEAR 4 H) 3.7 (m 4 H 3.9 (m 4H 40 (m 6 H
8.6 (s, 1p bEa

(2, 3-Di rrile@tpkal‘oxybenzyrl&"?aE,1 2- di met hyl - 4- nor phol i n-4-yl -2, 3-di hydr o- 1Hcycl ope

4", 5-9r 0[ 3',2' : 4,5]thieno[ 3, 2- rimdin-7-am neCbt ai ne 739
[ Ferpyaiatien ] thieno[ df pyri m di i neCot ai ned (73%
t he &} ; ation 5 nd 2, 3- di net hoxybenzyl am ne
Wi ngéat’ﬁlgg%%@r%ﬁﬁg%s%ﬁt '5?§@§Qure des?r?‘bed in Exanpl e 78. LAS100644 1H
300 ®ety! aleplobROFORM D) d ppm 1.2 (s,3% H) 2.8 (s, 2 H 3.4 (s, 2 H)

5H 3.9 (s, 3H 3.9,s, 3 H 4.9 (d, J=5.5 Hz, 2 H

7 ?S:igg%@ﬁ'zgoﬁélnm 6.9 (dd, J=7.1 , A H, 1H 7.0(m 2 H 87 (s, 1
EXAVPLEliceng monostgaggte 2- Di et hyl - 4- nor ph®l i n- 4-yl - 2, 3-di hydro-1
ycl open ;
", 5] pyr?ﬂ%t%n mgnosjftegﬁa%%l eno[ 3, 2-d] pyri rg'%i%n- 7-yl ) am no] propyl } pyrrolidin-
one QbtS¢rhdan (MpaojtetiatePORe titl e conpdud @ of Preparation 58 and
(3-am [ = pyrrolidin-2-one foll gw,ng the experinental procedure
escri begggwagég%ﬁe 78. LAS1 00649 1H N A’( 300 MHz, CHLOROFORMI D) d ppm
.2 (85 oViefhylpagabem 2 H) 2.1 (m 2 H) 2.561§% J=8.1 Hz, 2 H 2.8 (s, 2 H
.4
6

, 4H 3.5(m 4H 3. 2 H) 3.9 (m 4H 6.4 (t,
0 e, PP < D1y BawbLE 109 002 2P S0 LM A 64

o=~=27%
~ow

2=

gaw=z
N U1

IZ

-[ (2, 2- Dplyegring - 5- nor phol i n-4-yl -1, 2, 3, 458%t r ahydropyri m do[4',5' :4,5]thie

[
o[ 2, 3- cp| i in-8-yl) (2-nmor phol i n-4-\l &t hyl ) am no] et hanol bt ai ned
57% fro%ﬁ'r?%g%ﬁ?%éesgborrpound of Prepar at41i0§r$26 and 2-(2-norpholin-4-

yl et hyl am no) et hanol follow ng the experinental procedure described in

(o928 oot iP B R W OB oo LGSR 15 BRE bty ° % (i

4 H 3.5 qopyerstiodpl Bethoflmy 4 H) 3.9 (m 4 H) 4.0

~SNGCGWEFROELEND



(m 6 H 8.6 (s, 1 H EXAWLE 110

2-[(2, 2-Di net hyl - 5-nor phol i n-4yl -1, 2, 3, 4-tetrahydropyrimdo[4',5":4,5]thien
o[ 2, 3- c]weaqesuseizsn- 8-yl ) (pyri di n-3-yl net hyl ) am no] et haooleptlsairied (46%)
fromthe title conpound of Preparation36 and [ (pyridin-3-

yl met hyl ) am no] et hanol follow ng the experinental procedure described in
Exanple 1. LAS1007181H NWMR (300 MHz, CHLOROFORMD) d ppm 1.1 (s, 6 H 1.6
(t, J=6. 2CEBRIM® H) 2.4 (s, 2 H 2.8 (t, J=5.9 Hz, 2 H 3.3 (m 4 H 3.5 (s,
2H 39(m 3H 39(m 3H 4.4(s, 1H 52 (s, 2H 7.3 (m 1H 7.7
(m 1 H 85 (m 2 H 87 (s, 1 H EXAWLE 111 N5, 2, 2-Tri et hyl -

8- ( 2- nor pholuse-of aydyatidiytlehedyrimiBing-derivative of formula (1)
tetrahydropyrimdo[4',5":4,5]thieno[2, 3-c]isoquinoline-5,8-diam ne

N5- Benzyl - N5, 2, 2-trinmethyl -N 8- (2 nor phol i n-4-yl ethyl)-1
,2,3,4-tetrahydropyrimdo [4",5': 4, 5]khi epo[ 2, 3-c]i soqui nol i ne-5, 8-di am ne
(173ng, 0.33 nmmol, see Preparatl on 81) di ssol ved in toluene and al um num
chloride is portionw se added. Thi s? ())p mxture is refluxed for 2h.
Once the reaction is over, the reacti Ts\diluted with ethyl
acetate and washed twice with water, iye, dried over nmagnesium
sulfate, filtered and evaporated under sureg. The residue is
purified by flash chronatography, el afin ir wi, LN —& chl or onet hane, then
wi t h dichl or omet hane/ met hanol 99:1 and finally wﬁh

di chl or onet hane/ met hanol 98:2. 73 ng of the final conpound are isolated.
Its 1HNMR is consistent with the desired final conpound. Yield= 51% LAS1
00851 1H NVEnf3OphdrimaceiilcaRCbcditdBle shifgmdN-dxidés therddf, hefeiat , J=5.9 Hz, 2
H 2.4 (t, J=6.3 Hz, 2 H 2.5 (s, 4 H 2.7 (t, J=4.7 H, 2 H 3.2 (d, J=3.3
Hz, 3 H 3.4 (s, 2H 3.7 (m J=16.5 H, 6 H 4.7 (s, 1 H 55(s, 1 H 8.7
(s, 1hH21 EXAVR la_'ﬁ’eiélﬁs H?r&zp?saédﬁé@frbmFCDRe&?(WNRﬁbélu'ﬁg‘ Rt gﬁ% Rgln)deéen?deggﬁ .
tetrahydropyr ‘5 t hi eno[ i soqui nol i ne- i am ne Obt ai ne
(74% ¥rom Fﬁl?g{elgﬂoé“ Bi‘ﬂfﬁ%‘%ﬂ'u%t 1a4raé‘fy]| 8iPUBS fol I owi ng the experinent al
procedure described in Exanple 111 LASl 00852 1H NWR (300 MHz,

CHL OROFORM: J=6.3 Hz, 2 H) 2.4 (t. J=6.2 Hz, 2
H 3.2 (d, J&E“G}Rl%e'”?#s?'ﬁd%&fm@‘%é rh 7 (d J=4. 4 3 1 H§ 4.9 (d, J=5.5
Hz, 2 H 5.0 (d, J=8.2 Hz, 1 H 7.3 (m 1H 7.8 (d, J=7.7 Hz, 1 H 8.6 (d,

o vt St b Phodhd skt B Sh 8 o e ohpenor 2. 5.

] isoqginolin-8-yl]am no}propyl)pyrrolldln 2-one(bt ai ned (61% fromthe

title conmpoypd of Preparatio ol | hee rrenta rocedure
descri betrzlrpi %%Eﬁﬁrﬁﬁ?'gsl%ﬂouﬁ_ g%% ?3‘0@"9%&2/‘ ey ayl ppm

1.1 (s, 6 HhelordartandlszburGteldN- cBntb'Dnmb- Iﬁatérﬂibyd&ll groups bound through the nitrogen

atom to the piridine ring, all of them being optionally substituted by one or more

substituents selected from the group consisting of halogen atoms and alkyl,

20 alkoxyalkyl, arylalkyl, RBOCO-, alkoxy, R®R®N-CO-, -CN, -CF3, -NR®R®, -SR® and -
SO,NH; groups wherein R® and R’ are independently selected from hydrogen atoms
and C.4 alkyl groups

R* and R° are independently selected from the group consisting of hydrogen atoms
25 alkyl groups and groups of formula (l1):

10511 { 12,513 2
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(1)



H 21 (m 2H 2.4 (m 4H 3.1(d, J=4.9 H, 3H 3.4(s, 2H 3.4 (m 4
H 3.6 (g, J=6.0 Hz, 2 H 4.6 (m J=4.4 Hz, 1 H 6.0(m 1H 8.7 (s, 1H
The f ol | ombngosssrpl es il 1l ustrate pharnaceuti cal conposiptir@rdocor4di ng to

the present invention. COVPCSI TI ON EXAMPLES: COMPCSI TI ON EXAMPLE 1
Preparation of tablets Fornul ation: Conpound of the present invention 5.0
ng Lactose 113.6 ng Mcrocrystalline cellulose 28.4 ng Light silicic
anhydri de 1wheran bagaesardhisy@arsaleetell. flormy, 2and@; A igwither amrettibond ota g of

t he conpound of the present gntjan . are Wi 340 8 f lactose and
85.2 g of nﬁ&?@cﬁ%ﬁtg‘i’ ﬁ?'ﬁ'e’q,@ﬁ uT’c')'gg. 'e'cﬁ?i ;if(g?'e '@gos'u‘g{Re‘icc(g%@"t'o

conpr essi gn OUmN_ElFT,gNﬁfGt?fl\JREE,OSJ;,eSOC,OSOQ:Ct-@(Dgt @ncgis@o?af]d{ G%QT & ghatip | .
conpressed materi al . ake-like co ssed .mat er i s pulverised using
o harmer i PEISCIEATIR AN ISPR Y] T BrICa: WETE Ao RISt SFFHRSIAGN (e StPofesh
screens A 4G5 e pptidriaip sabstititedby 8hé bemeraagibstivede sakdtetl frorg gafupmagnesi um

t t dded t h terial d m 16 1 xed product is
Ubj ot od t PSR EhlRBEN APRE HEY cEP LA AR QP Db Syt om o

e gt GOV LN, EXPLE o B eparat or of coted Lanlote Eocmirat on. |
wei ght . r ration of coated tahlets Fornul ation:
Comound of R hio B CSERIEPHTISRLY SHSGe8 Mgt ek osed S8Ms a8 Cos AVATELER, 40 8 o
Pol yvi nyl pyrrol i done K25 7.5 ng Magnesium stearate 1.5 ngy

d ropyl cel | ul 2. Pol yet hyl en col 6000 0.4 i tani ym
o oxt Ab 1 e tade’s of et g Eadinicit ar SeuSwiGy o A dts
machi ne, 15 cgndifiort Bediseageadincemiblel thanliostioh bl MiHidrost phbSphiidicterabs A, 285. 6

g of lactose and 122.4 g of comstarch. Separately, 22.5 g of
pol yvi nyl pyrrolidone is dissolved in 127.5 g of water to prepare a binding

sol uti gn. 2.Uiihgegaoaoidiﬂ@njo&mmbte%grqaﬂwieaﬁémg?rﬁ@mhé mﬁ uzé Igﬁhbkr@dirﬂi@t @e:c ution is
Spraye on the ahove . m xture 0 | V ranul at es. 4. pOI’tI,OnO

S uanei um s PEERNN PLA disatts” Mo RS nia; (BaNGPRaHCte Buhear diStpseThe

obt ai ned m xhelrBatoRl &tHAEiS Ct@sic Bermeatitis Psetiadialsi irgtabB GbivBRdissHsepped Wi th a

di e/ punch bi concave systemof 6.5 nmin dianeter, thereby obtaining 3,000
tabl ets, each having 150 ng in weight. Separately, a coating solution is

prepared By esrebelintptotany pledebingysHi -y 6iRYad e b Ryd peldRIROS vherein R® and

R’ are as hereinabove defined.
20 4. Use according to claim 3 wherein G is a group —CH,-.
5. Use according to any preceding claim wherein R' and R? are both methyl groups.

6. Use according to according to any preceding claim wherein m and n have both the
25 value of 1.

7. Use according to any preceding claim wherein R® is selected from monoalkylamino,
dialkylamino and saturated N-containing heterocyclyl groups bound through the
nitrogen atom to the piridine ring, all of them being optionally substituted by one or

30 more substituents selected from the group consisting of halogen atoms and alkyl,
alkoxyalkyl, arylalkyl, RB®OCO-, alkoxy, R®R®NCO-, -CN, -CF3, -NR®R?, -SR® and -
SO,NH; groups wherein R® and R are independently selected from hydrogen atoms
and C,4 alkyl groups.



2910, 1.2 g of polyethylene glycol 6000, 3.3 g of titaniumdioxide and 2.1
g of purified talc in 72.6 g of water. Using a H gh Coated, the 3,000

t abl et s pwepassdsahbove are coated with the coating sol uPceEr@sgiIes
filmcoated tablets, each having 154.@®sng in wei ght. COWOSI TI ON EXAMPLE 3
Preparation of capsul es Formul ati on: Conpound of the present invention 5.0
ng Lact ose nonohydrate 200 ng Colloidal silicon dioxide 2 ng Corn starch 20
nmy Magnes$.urdsstaavalirg 6 oy whatineRt is seleciafmmohondalkgamfnol diatkgienino

nonohydr ate,_ 10 f |l gidal silicon dioxide, 0 corn starch and 20
g of magnesi%#sgﬁg%ﬁgﬁgc%{%@nW>P§h?m B" ﬁﬁoklpﬁggu'?d;@'ﬁ@gée {‘ﬁ?gﬁ%ﬁ%g‘ mesh
si eve, and thepiritiinklriad, alhtfdthémGehggelnadubriétutzdpsul es. COMPOSI TI ON EXAMPLE 4
Preparation of a cream Fornul ati on: Conpound of the present invention 1 %
Cetyl alcohol 3 % Stearyl alcohol 4 % diceryl nonostearate 4 % Sor bi tan
nmonost Bar @t éJs@. RcebdBay toi angpreneaost daimavieerEIBR ‘0s 8 Mydioggniatbrvasel i ne 5 %

Met hyl par aben 0. 18 % Propyl paraben 0.02 % d ycerine 15 % Purified water

csp. 100 % An oil-in-water ermulsion creamis prepared with the ingredients

| i sted abt¥.d]seusicoglirgpioeaytpressaingnedimodser&h/RNSa gusgp affforanula (111)

pyri dot hi enopyri m di ne derivative of formula (I) and the pharmaceutically
acceptabl e salts and N-oxides thereof, wherein Gl represents a group
selected from-CR 6R7- or -NR 6 being and RY i ndependently sel ected from
hydrogen atons and Cl-4 al kyl—gr®oupsA @ e integers selected fromO
or 1 Rl and R2 are independentI)steI ect edl2f rom hydr ogen atons and Cl-4

al kyl aroups R3 represents a group ﬁﬁl ected from al kyl, am no, -

monoal yl am no, dial kyl am no, aryl ,( ' eteroaryl and saturated N-containing

het er ocycl ylwtgheinpss BAuEgdriveatld fidhe 110r L AgEPresdrAshidretthnbid adrogp Li N,
el ected 11 GHPNHASH i3 ©6HUP SEIRRIEISTOh APb TPt oA RRIOBIRI e RIS al ky!
aryl al kyl , FRB&%gEE? isadgionsly SRBERMeEBy, ore@Nmor&EdbstitdneRSslect&Rfomntfoup
consisting of halogen atoms and alkyl, alkoxyalkyl, arylalkyl, R*®*OCO-, alkoxy,
15 R™R'NCO-, -CN, -CF;, -NR'"R"", -SR" and -SO,NH, groups; wherein R' and R"’
are independently selected from hydrogen atoms and C44 alkyl groups.

11. Use according to claim 10 wherein the group G? is optionally substituted by one or
more substituents selected from group consisting of halogen atoms and alkoy and
20 R'™®0OCO- groups; wherein R is selected from hydrogen atoms and C., alky! groups.

12. Use according to any preceding claim wherein G' is a ~CH2- group, R' and R? are
both methyl groups, m and n have both the value of 1, R® is selected from
monoalkylamino, dialkylamino and saturated N-containing heterocyclyl groups bound

25 through the nitrogen atom to the piridine ring, all of them being non substituted, R* is a
hydrogen atom and R°® is a group of formula (Il

2

}—G

[
c—A———cC
H Vg, /e

2 2

(1t
30 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 aryl, heteroary! or heterocyclyl; wherein the

group G? is optionally substituted by one or more substituents selected from group



SO2NH2 groups wherein R8 and RO are independently selected from hydrogen
atons and Cl-4 al kyl groups R4 and R5 are independently selected fromthe
group consoWeanzsfs hydrogen atons al kyl groups and growps/epbodsorrmi a
(I'l'):wherein p and g are integers selmsted from1l, 2 and 3; Ais either a
direct bond or a group selected from-CONR 14- , -NR14CO, -0, -COO,
-0OCO, -NR14COO-, - OCONR 14- , -NRL4CONR15- , -S-, -SO, -S2- , -COs- and
-SCO-; and GBnélStlr@ ¢fihaligen alt@ns end fonemalkoyy, oxbahe RATDYD- groupstveepsif R'Y | ;
wherein the al ﬁ %Bups %.nd the group & are optionally substituted by one
or more subdi ¥ UBFINEPRE 4EE] £ r om group consisting of hal ogen atoms and
al kyl, al koxyal kyl, aryl al kyl, R160CO-, hydroxy, al koxy, oxo, R16R1L7NCO,
CN, -CF3 NR16 SR16 a PNH2 groups; wherein RLO to R1l7 are
|ndependem A pg@?ﬁ?@ﬁy?m@m%ﬁ%g\%&g ( agﬁd Cl-4 al kyl groups; in the
manuf agture of a nmedi cament for the treatnent or prevention of a
pat hol ogi cal condition or di sease susceptl ble to anelioration by inhibition
of phosphodi esterase 4. 2. Use d| ng to claim1, wherein the nedi canent
is for use in the treatnent 0( \ tion of a disorder which is asthmg,
chronic obstructive pul nonary €1 367 riewatoid arthritis, atopic
dermatitis, psoriasis or irritab di smase. 3. Use according to any

[ [ [ [ ) - wherein R6 and R7 are as
her ei nabove defined. 4. Use accprding jLgswherein GL is a group -CH
2- . 5. Use according to any pReceding | aigttwherein Rl and R2 are both
nmet hyl groups. 6. Use according to according to any preceding clai mwherein
m and n havendahd phdrthacalititaliphcdeptable 4818 @APbRAIEItHeReWhdieiacedi ng cl ai m
wherein R3 is selected from nonoal kyl am no, dial kyl am no and sat ur at ed
N-contai ning heterocyclyl groups bound through the nitrogen atomto the

piridine ri fIQ’reFﬂebeﬂE aldretp @@eaedﬂamwwyo&wbér\g ReaRyROBR Or nore
subst i éuents ét ed f omt e %roup consi sting of hal ogen atonms and al kyl,
al koxydl kyl 'niewn f!égwse 4PiegRy atorsra iomalkyl ¢iRUPS CF3, - NRS8R9, - SR8
and - SO2NH2 groups wherein R8 and R9 are independently selected from
hydrogen atoms and Cl -4 al kyl groups.8. Use according to claim7 wherein R3
i s sel ect ed " ABAN AR BUEITS é‘?*?ﬁ@d framsg RS/T ami no and saturated N-containing
het erocyclyl groups bound through the nitrogen atomto the piridine ring,
all of themheing non _substituted. 9. Use according to any preceding claim
wherein R4 ifs ‘%S%%H@B@'QFF Gty BPUPSse accor di ng to any preceding claim
wherenp R5 is a group of formula (H') wherein g is an integer selected from
1 or 2, Arepresents a direct bond or a group - CONH and & is a group
selected fr '%F?'?Cteﬁé"f’@?W?ﬂen&toﬁéﬁéﬁéyélkﬂQVOV\H’?er ein the group &
optionally substituted by one or nore substituents selected from group
consi sting of, hal ogen atons and al kyl, al koxyal kyl, aryI al kyI R160CO-,

al koxy, Rleﬁim@fesents@@roumectemgz@m*wl amiggrigonakylastipadialtamine; abther ei n
R16 and R17 m&oa@ﬂ&memﬁaﬁéwmsh@ﬁﬁ@%été@@&wgm@grboaﬁ@fmo@gmh%.t hky!

groups. 11. Use acCcording to claim 10 whereln roup G 1's optionally
subst PPut ed 3YMEp thegrinidies én@%ﬁmmnéh@@g@ew@ﬂ%aub iBfiePYape eomerst i ng of

hal ogen at ongpafitderdts K8KcBA%om the group consisting of halogen atoms and alkyl,
alkoxyalkyl, arylalkyl, RBOCO-, alkoxy, RBR°NCO-, -CN, -CFs, -NR°R®, -SR® and -
SO,NH; groups wherein R® and R® are independently selected from hydrogen atoms

or C44 alkyl groups

25
R* and R® are independently selected from the group consisting of hydrogen atoms
alkyl groups and groups of formula (l1):

10511 { 12513 2
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R160CO- groups; wherein R16 is selected from hydrogen atons and Cl-4 al kyl
groups. 12. Use according to any preceding claimwherein GL is a -CH2-
group, Riwendid®dsmae both net hyl groups, mand n have bethmeb@swadue of 1,
R3 is selected from nonoal kyl am no, dioal kyl ami no and saturated N-cont ai ning
het er ocycl yl groups bound through the nitrogen atomto the piridine ring,
all of them being non substituted, R4 is a hydrogen atomand R5 is a group
of formula (I11) wherein g is an irlleger selected from1l or 2, A represents

a direct bon . a group - CONH_ _an ' up.selected from.aryl,
et er oaryl R & DE P SRS e PR 2 M3 RGBT b Ep PHALA ¢t oo
by one or ngraupssdisdted fremt-CENREg -HR DM 2P09ROCS-j INR'&OBal-ogen at ons

and | ower al 140X G OURS, ej I 2her e nabove

ot ned: 3. TEBUR GoN Grolr e re ey Ay P bl Ferrar SIS s S ne

phar mageut i calekteddome ptydHetersaryt o resterodyobyti vahessein hies alk§l grovpsramidrth&group
represents a..group..sel.ected. fr -CR 6R7-_or, +:NR 6 bei and R7 are

i ndependent ?@gaggloﬁg?wyﬁpg%ttﬁﬁﬁﬁsaaﬁogp&r%g%brstl@fp% Sffﬁ??ﬁ% fg'rf6‘68EJ°é‘pm and n are
i nt egers selcensistihg ofdraldyenratdmddnd slkglehlkotyatkyf, motalicl-R'*@QCy| hygrowyps R2 i s
sel ected fram hydrogemn.-at -4 alikyl Qr ) resents, a _group
sel ected fr@ﬂ%oé%k%o: ﬁarﬁal r{\g@a 'r‘rn?lglga'l%)ﬂ ?9% ﬁ% ’ _§l§f%ﬂ gﬁ%ﬁ‘ 2 LU Wﬂ%ﬁeg} oaryl
and sat ur at &1° té- RBrarainiependestig selegted yilompnyanpgenbatomd ot Br_pakgil grévepsni t r ogen
atomﬁ the piridine ring, all of them being optionally substituted by one
or nore substituents selected fromthe group consisting of hal ogen atons
and al kyl , anldbeg tekpHarmacgutiatliyydcce@8RIEGalts ahd bixgxiddR8RANEOD-, - CN, - CF3,
-NR8R9, -SR8 and - SO2NH2 groups wherein R8 and R9 are independently

sel ected from hydrogen atons or Cl-4 al kyl groups R4 and R5 are

i ndependet.|Aycarpaaidestchrdiny tbhmigriduheteinss'ss angowf -ORFRF-0gen at ons al kyl
groups and groups of forrmula (11):(H) wherein p and q are integers sel ected
from1l, 2 and 3; Ais either a direct bond or a group selected from-CONR
14- , 15NRIBLGeompddind adceXding to@EDn, 14-MRE&EECN is agréapOMH14- , - NRI4CONRLS-
-S-, -SO, -SX2- , -COs- and -SCO-; and & is a group selected fromaryl,
het eroaryl or heterocyclyl; wherein the al kyl groups and the group & are
opt i onal | ¥6.gubstpduridestcbydirge apyompofeclsimsSi3ith Usnitersr REahe R* far®boir oup
consi sting of a]I ogen atonms and al kyl, al koxyal kyl, arylal kyl, R160CO ,
hydroxy, al KoY EIPS- R1I6RI7NCO-, -CN, -CF3, -NRLBRL7 , -SRL6 and - SO2NH2
groups; wherein RL0O to R17 are independently selected from hydrogen atons
or Cl.4 alkyl groups, and the the ph ceuti.cally acceptable salt nd

N oxi ds ik eSS el ol GRS RS SPaher s ThART & fAoPeR gr oup
-CR6R7- . b5.valdecgfnpound according to claim 14 wherein Gl is a group -CH 2-
. 6. A conpound according to anyone of clainms 13 to 15 wherein Rl and R2
are both methyl groups. 7. A compound according to anyone of clains 13 to
16 wher ei ng8.m edrdpsurttbaceolitidtotdhgondbiusgaitk 1B8.to 17 wherein R? is selected from

monoalkylamino, dialkylamino and saturated N-containing heterocyclyl groups bound
25 through the nitrogen atom to the piridine ring, all of them being optionally substituted
by one or more substituents selected from the group consisting of halogen atoms and
alkyl, alkoxyalkyl, arylalkyl, R®OCO-, alkoxy, R®R®NCO-, -CN, -CF;, -NR°R?®, -SR® and
-SO,NH, groups wherein R® and R® are independently selected from hydrogen atoms
or C4.4 alkyl groups.
30
19. A compound according to anyone of claims 13 to 18 wherein R® is selected from
monoalkylamino, dialkylamino and saturated N-containing heterocyclyl groups bound
through the nitrogen atom to the piridine ring, all of them being non substituted.

35 20. A compound according to anyone of claims 13 to 19 wherein R* is a hydrogen atom.



8. A compound according to anyone of clains 13 to 17 wherein R3 is sel ected
from nonoal kyl am no, di al kyl am no and saturated N-containing heterocyclyl
groups bowmocoddusergh the nitrogen atomto the piridine wpicmgpr2asloiofst hem
bei ng optionally substituted by one orosnore substituents selected fromthe
group consisting of hal ogen atons and al kyl, al koxyal kyl, aryl al kyl,

R8OCO-, al koxy, RBRONCO-, -CN, -CF3, -NR8R9, -SR8 and - SO2NH2 groups
wherein R8 and R9 are independently sel ected fron1hydrogen atons or Cl-4

75 )5 Sel e pr e R BEPH e IATRR uierelh &% p U SRHRS i

het er ocycl yklllyr oups bound through the nitrogen atomto the piridine ring,
all of them being non substituted. 20. A conpound accordi ng to anyone of
clainms 13 to 19 wherein R4 is a hydrogen atom2 1. A conmpound according to

anyone of clains 13 to 20 V\herelnR roup of formula (111) wherein g
is an integer selected from 1—ch‘2— ﬁts a direct bond or a group -
CONH gnd & is a group sel ect edlzf r om ar het eroaryl or heterocyclyl;

wherein the group & is optionally lirbstltut ed by one or nore substituents
sel ected from group consi sting of & ogen atons and al kyl, al koxyal kyl,

aryl al kyl, Rhefdifq,is By thieger serkteaddsom 002, Riéirdgdit Bdirect Gind oECEZrouNRIE6R17
, -SR16 and NH2, groups; wherei n . R16 n 517 re i pdependent| el ect ed
fr om hydr og&Pronas §: A SisuBsRGF nsibadt Delbidard i seaERb Mern B cf ar m
2 é wher ei ngidip @f @Lq@t:&alinubsﬁtut@myoniesnubﬁiré tsulf?]wlcheln;e wmwfrdsm?eolfpk 4
Ri600H " 0GRSt drlpIRTEHEs Bl ARD e PO ARG SO0hs RN . 4 al kyl
gr O‘éﬂi' 3. Au@ayrpﬁmnwagézwcdl h@trxtﬁecagymlla@mit -SiRHiang -SggNnghéiaupde\{Tﬁr?laGl is
a ar are VA oups, man aye bo e

Val ve o 21 Heend REGiTe drser iy oleiastirrd i arBSenamayr Ltk ALYLTGUERt ur at ed
N-contai ning heterocyclyl groups bound through the nitrogen atomto the
piridine of them bei n subs i tuted, n at om and

. Ol RO |
e 15 o crbaePaus Al e e A ar el s a3 dy antceabH RN 1 or
f2 A nsplresmfsarmdielga&mmmh ; sé)éct@cli ﬁbmtg@oup Mtétm@aﬂha&'a’gersatamgra&u@lml ﬂ:t ed
rom ar or heteroc i ona

subst | tﬁt ed 389%{39@% IHRAPE: \gla%'gllnll'f‘ é‘rﬁeéecé‘aé{fg &{erogg G’r‘%?f é@r‘?&?itl ng 01%/
hal ogen at oggowsd al koxy, oxo and R160CO- groups; wherein R16 is selected

from hydrogen atons or Cl-4 al kyl groups.24. A conpound accordi ng to anyone
of clainms 13 to 23 which is one of:

2, 2- Di met po/|A SorApsuNaddeBrdthgyto-dNy b @mm@hlsrtoézw@téwb)* isla 2CBi24group, R
tetrahﬁgropyrlmdo th| eno ui nol i n-

2 et by PG R gin FESVArORBS, 5y RA ASUE GHHRNYANE 3t b S g selected from
tetrahydr ODYﬁér{Baﬂ@[a‘Mlﬁo &al@lénhln@%ﬁ%aﬁnﬂbd%pébﬂtélﬁlhi; Ihefér% Pgroups bound

2, 2- Di net hyl hal i n- 4-yl ridin-3

t et rahydr Opﬁhrngag{)ez;mtrggematgmtﬁ |“g%’['§‘”§ Tie9; %Hgﬁh‘?%whg@oaﬁvh%ﬂuted R*is a
2, 2-Di met hy|hy5rd@éh@f&hlaﬂd‘ks)7§aEIrdL@Wflf&hﬂu’raZCIIW met hyl)-1, 2,3, 4-
tetrahydropyrl m do[4',5":4,5]thieno[2, 3-c]I soqw nol i n-.8-am ne

N ( 2- Met hoxybenzyl ) - 2, 2- di net hyl - 5- nor pholin-4-yl-1 2,3, 4-

o [ \ A2
25 ﬁz T ﬁz g °
(nn
wherein g is an integer selected from 1 or 2, A represents a direct bond or a group —
CONH- and G? is a group selected from aryl, heteroaryl or heterocyclyl; wherein the
group G? is optionally substituted by one or more substituents selected from group
30 consisting of halogen atoms and alkoxy, oxo and R'*0CO- groups; wherein R is
selected from hydrogen atoms or C4.4 alkyl groups.



tet
N-
te

ahydropyrimdo[4',5":4, 5]thieno[ 2, 3-c]isoquinolin-8-an ne

3- Di met hoxybenzyl ) - 2, 2- di net hyl - 5- norphol i n-4-yl -1, 2,3, 4-
ahydrwp)anoa?llsslnM 5':4,5]thieno[ 2, 3-c]isoqui nol i n- 8paminPe005/012774
(2 2- Di et hyl - 5- rmrpholln 4-yl -1,@93, 4-tetrahydropyrimdo[4',5":4,53thi
2, 3- c]isoquinolin-8-yl)am noj met hyl } benzenesul f onam de
D| rret hyl - 5- nor phol i n-4-yl -N-(2-pyridin-2-ylethyl)-1, 2,3, 4-
ahy drppyr dompdahd ‘acordihgdd Bhy@rodf2idins 1 B sopBivizhiimese afri ne
D net hyl - 5-nor phol i n-4-yl -N- (1 -naphthyl nethyl)-1 , 2, 3, 4-
rahydropyrimdo[4',5":4,5]thieno[ 2, 3-c]isoquinolin-8-am ne
2- Fur yI methpinjet@yl-S-dorpeibliy-4-yb-Na@rpopholm-4-ylethyl); 1,2,33-4-

t et rahyd 4. 5 4.5 - 8- ami
N2 (o | R cifard SENSAGe S anet b AR "0 1T 2,3, 4
t1 fat g aF?gr gPyyz-DltnﬁhIll[]yfl—g ﬁgtpﬁoﬁd-&yl-ﬁh«p&ﬂcilwlmsmqme HAn- 8- am ne
3 b Cety B Shp TR 2 ebidhdlp prsliapaynplie-amine
(2:] izs%qui nﬁl :2Q$MthﬁmmoimbmpyL3?l-py¢pwwnndﬁ-y\ma’ml)e 2,3,4-
, 2-Di net - t I 4-yl -1 ,2,3, 4-
t et r ahydr o%ﬁtfar?&é'QPﬁr"%?OH gﬁ ?ﬁh'g %%2?’ %'S%‘}‘i'%@gﬁ'%%?\elnns a?]/». ne
etr ?h”‘é‘? RGOS TR
272" Dithet Ry PPy Re S EERSt2 S RP SR TR y1 -1 2. 3, 4-
t2 et2 r ?)ihyd'[ ﬁp?lv-(zmd@{o*yb&mzymzfﬂ-ﬁlmmban&pnc];llrs@qlm,lﬁ,_GL4-2- 8|— arlri ntza -
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4' 5" ] pyri ddF@-{[5(3-Byr§)-2t8-einekiy)-2;243, pyetramydrdpayﬁmm{me'l -4, 5]tr;]|er|\o[2 2- g
i 3 D rTet hy]c]ls%q(uﬁ*nolln 8—yrh%m|no}éro¥yl?pyn¥all &m%cﬁrpey“ din-3-ylmethyl) pyrrolidin-

di hydﬂ5) 1H Eloll dgeHisa34uryh- z]wmnetbylahz|24rtégéﬂydmfﬁ'ﬁ{a§|&[2~sﬂm5%thi§nbpﬁc /- flm ne
I n ro- cl open

'It\lgt[ EzlhyS ] p?f?%ﬂ@“@ﬁ%m%ﬁﬂ%é'm ?fgé'% I1p *P%ﬁ Eﬁtteny4 7-di am ng Y P

N4- Et hyl - Ng,za 2%meum-byherbﬁol(npwm(mﬂfmyﬂmmtdawéﬂnylz-n&sluhydro 1Hcycl opent a[

4' |5 3 I I am ne

1-[ 3- ]({erI[E? h&/ﬁap ldtﬁm ﬁnfg@'@ﬂ%%ﬂﬂy" WiAiRy8ABINE Heycl opent af

4' .5 ]pyri da[gs-mmeﬂnﬁbtmrgn@[n& arr«lq(wronrfrsxglmﬁmﬁ l)t,thhfmttﬂO)propylj] Ey(r]I rol |1 di n?

- 7- (2 t rime I hydr o-

HCSQF% eng af é@gyg%%%?égg{]éy‘{ %}th'ﬁ”‘%ﬁsﬁ?{&'ﬂm @%‘ﬁ‘yﬂ'ﬁw Pﬁ‘i“?ﬁ n- 4, 7- di am ne

2- [{4 [ Et hyIN- (mewo)(WanIW)l-—eZhﬂtrmml*WMO@)hgmdﬂwd12C84;— Hcyclhglolezt Z[

yl e h;ry;h]dﬁ%iagyﬁ@%hrﬂdom g AP g ﬁwlenoﬁ Lpsy 2r9 nép%tlendm-é—amﬁR%r P

N4- Et hyl - N4d,I\E N2 2-Terampthy NN (22mbmhp ek iyietdyl b 8idbilo-N4= (pyri di n- 3-yl net hyl
)-2,3- dihydr

H cycl opent QY‘ﬁOp%]t’f[ﬁy? o33, 254, SlihisneldiZdlpyimising fiaWnai n- 4, - di ani ne
2, 2- Dpsret hy IN*ANfror Qh@trbmeﬂfry}LNZ—R‘bylnamﬂsl Mylmémyawwm 2, 3-di hydro-1
Hcycl opent atyé‘obent;[ﬁyé pyrug ?3' 24 5]thle!10[32 d]pglrlmIZdlrg-L-p élzlanr“ngl n-7-am ne
1-(3-{[4-(Dimethylamino)-2,2-dimethyl-2, 3-dihydro-1H-
cyclopental4',5'Jpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-ylJamino}propyl)pyrrolidin-2-
one
30 N’-(2-Furylmethyl)-N*, N*, 2, 2-tetramethyl-2,3-dihydro-1H-
cyclopental4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4, 7-diamine
2,2-Dimethyl-4-morpholin-4-yl-7-(pyridin-3-ylmethyl)-2,3-dihydro-1H-
cyclopentaf4',5'|pyrido[3',2"4,5]thieno[3,2-d]pyrimidin-7-amine
N*,N*,1,1-Tetramethyl-N"-(2-morpholin-4-ylethyl)-2, 3-dihydro-1H-
35 cyclopenta[4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine

IS



2-[(2, 2-Di net hyl - 4-nor phol i n-4-yl -2, 3-di hydr o- 1Hcycl opent af

4' /5" ]pyrido[3',2 :4,5]thieno[3, 2- d] pyrimdin-7-yl) (2-norpholin-4-

yl et hyl )anorm(}ﬁatskrmol PCT/EP2005/012774

N- (2, 3- Di net hoxybenzyl ) - 2, 2- di et hyl -A+4nor phol i n-4-yl -2, 3-di hydr o- 1Hcycl ope
nta[ 4',5 ]pyrido[3, 2 4 5]th| eno[ 3, 2-d] pyri m di n-7-am ne
1{3[(22D|rrethl- - |7|n4 I-23d|hédroll—|cyclopenta[

4' 5 ]pyri d(B‘{“Q"l QW-T@tFQFIeWYéNoi(WTIchﬁ wnatid?. A=ditigro-a noj pr opyl } pyrrol i di n-
2- one 2-[( h ( 4 rimidin-4,

5 3 4-tetr ?o&rﬁ?{ﬁ ?’;n!p &5‘{@ ?Q@A’L’hl&n Eyi d]jpﬁ/ idin-4,7-diamine

c] i soqui nol |E|’4 47(2){ [ (cirpeibieming)4. Vﬁ'@iﬂﬁ@){")?a?rrﬁ'hm'rét%hnol

2-[(22D| r ropyrimdo[4',5 :4,5]thien
o[ 2,3- c]i g%%ﬁ?%%rﬁ?ﬁ% mﬁ!ﬂ%[@ ﬁﬁc?]trﬁ'eéog %gtpgﬁ&%?no] et hanol

N5, 2, 25Tri myf Wlmﬂ@hllﬂﬂymmmm’bﬁmi@/l ethyl)-1,2,3,4-

tetrahydrop r J4t ¢ nollne58d|amne

N5, 2, 2-Tri n&(‘ﬁ”{?ﬂ%ﬂweh?lan@voz1 PH )321 'M&qu4 tetrahydropyrimdo[4',5 :4
, 5]t hi eno[ 2 CBC'OI@?W‘@[& RYSHelRe2 d,%thmna dipyrimidin-7-ylJaminojpropyljpyrrolidin-2-
1-(3-{[2,2 get hyl - (rrethylamno) 1,2,3,4-tetrahydropyrimdo[4',5 :4,5]th

i eno[ 2, 3- c]i,soquinolin-8-yl]am npbﬁropyl )pyrrolidin-2-oneand
phar naceut i (E‘h’r[?ézﬂdd@éiﬁza'b‘l'é’)%fhyll'g éridetramsthyle2 Bieilvige-édt i cal conpositi on

conpritgi Ng &, CepRALAdsaEAAs[E 9 H1RicAB)s, 28Ry Rhidi-27Earhihet © 24 in adm xture
? tabl e te 5.

wi th a pharmiceuti cal or carrier A met hod for

acc
treating a é‘ht{?é"étryl@ﬁfh)ﬁl)d‘ﬂ éﬂ‘pwmﬁr%n%b!lﬁ&-d@b/@w”&ondl tion or disease
suscepti bl e 140 i terase 4, which
met hog corrprcls@gg&g%i4 5@%18&3@453@!%& gai ](?%mgﬂﬁe)g?hd;%h@ fectl ve anount of a
conpound ac@br(aa%@lmesh@wyem'yl)dﬂdﬂnt1-1@rar©etayl 23’dlh/9kdﬁ¢’e‘t|'ﬂrod according to

cl ai m 26, gélﬁbéh’fé e5' 96’[@@9’4 |e?18(3di gjpg e |7s&%ﬁ,] is asthnma, chronic

obstructive nona sease eunma r| ti's, atopic dermatitis,
psori d8i s orl1 Dr‘m@téb‘l-‘b"@mmllnﬂr)é@hé%mﬁphwncdo%ihmﬁﬂ beihpdrodlitt conpri si ng:

(i) a corrpo ctgﬁﬁﬂﬂwnéae’@ﬁoﬂ@%ne%b?hﬁ) Hﬁldﬁ?taﬂm@e‘l and (ii) another

conpound sel _ st er nosuppr essi ve agents, (c)
T-cel | recept bPimgtbglikemorrhmdn-da)-NarioiidinSaimeatyh)2, Hdibgdrofidt- si nul t aneous,

separate or SagheibiakRBoi o WinlehER By riflail-Peniigan or ani mal  body.
1-(3-{[4-(Morpholin-4-yl)-1,1-dimethyl-2, 3-dihydro-1H-

20 cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yllamino}propyl)pyrrolidin-2-
ohe
2,2-Dimethyl-7-(2-morpholin-4-ylethyl)-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopental4',5'|pyrido[3',2"4,5]thieno[3,2-d]pyrimidin-7-amine
2,2-Dimethyl-7-(pyridin-3-ylmethyl)-4-pyrrolidin-1-yl-2,3-dihydro-1H-

25 cyclopental4',5'pyrido[3',2".4,5]thieno[3,2-d]pyrimidin-7-amine
2-[(2,2-Dimethyl-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopenta[4',5"pyrido[3',2":4, 5]thieno[3,2-d]pyrimidin-7-yl)(2-morpholin-4-
ylethyl)amino]ethanol
2-[(2,2-Dimethyl-5-pyrrolidin-1-yl-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2, 3-

30 clisoquinolin-8-yl)-(2-morpholin-4-ylethyl)amino]ethanol
N,N,2,2-Tetramethyl-4-pyrrolidin-1-yl-2,3-dihydro-1H-
cyclopenta[4',5'pyrido[3',2":4,5}thieno[3,2-d]pyrimidin-7-amine
2,2-Dimethyl-N-(2-morpholin-4-ylethy!)-N-(pyridin-3-ylmethyl)-4-pyrrolidin-1-yl-2, 3-
dihydro-1H-cyclopental4',5'|pyrido[3',2":4,5]thieno[3, 2-d]pyrimidin-7-amine
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N*-Ethyl-N* 2,2-trimethyl-N’-(2-morpholin-4-ylethyl)-2,3-dihydro-1H-
cyclopenta[4',5'|pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine

N*-Ethyl-N* 2, 2-trimethyl-N"-(pyridin-3-ylmethyl)-2, 3-dihydro-1H-
cyclopental[4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine
1-[3-({4-[Ethyl(methyl)amino]-2,2-dimethyl-2, 3-dihydro-1H-
cyclopenta[4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl}amino)propyl]pyrrolidin-2-
ohe

N’-(2,3-Dimethoxybenzyl)-N*-ethyl-N* 2, 2-trimethyl-2,3-dihydro-1H-
cyclopental4',5'lpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4,7-diamine
2-[{4-[Ethyl(methyl)amino+-2,2-dimethyl-2,3-dihydro-1H-
cyclopenta[4',5pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl}(2-morpholin-4-
ylethyl)amino]ethanol
N*-Ethyl-N*,2,2-trimethyl-N"-(2-morpholin-4-ylethyl)-N"-(pyridin-3-ylmethyl)-2,3-
dihydro-1H-cyclopenta[4',5"pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4, 7-diamine
2,2-Dimethyl-4-morpholin-4-yl-N-(2-morpholin-4-ylethyl)-2, 3-dihydro-1H-
cyclopenta[4',5'pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
2-[(2,2-Dimethyl-4-morpholin-4-yl-2, 3-dihydro-1H-
cyclopenta[4',5'Jpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl)(2-morpholin-4-
ylethyl)amino]ethanol
N-(2,3-Dimethoxybenzyl)-2,2-dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-amine
1-{3-[(2,2-Dimethyl-4-morpholin-4-yl-2,3-dihydro-1H-
cyclopenta[4',5']pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-7-yl)amino]propyl}pyrrolidin-2-
one
2-[(2,2-Dimethyl-5-morpholin-4-yl-1,2,3,4-tetrahydropyrimido[4',5"4,5]thieno[2, 3-
clisoquinolin-8-yl)(2-morpholin-4-ylethyl)aminolethanol
2-[(2,2-Dimethyl-5-morpholin-4yl-1,2,3,4-tetrahydropyrimido[4',5'":4, 5]thieno[2,3-
clisoquinolin-8-yl)(pyridin-3-ylmethyl)amino]ethanol
N®,2,2-Trimethyl-N°-(2-morpholin-4-ylethyl)-1,2,3,4~
tetrahydropyrimido[4',5"4,5]thieno[2, 3~c]isoquinoline-5,8-diamine
N°®,2,2-Trimethyl-N2-(pyridin-3-ylmethyl)-1 ,2,3,4-tetrahydropyrimido[4',5":.4,5]thieno[2,3-
clisoquinoline-5,8-diamine
1-(3-{[2,2-Dimethyl-5-(methylamino)-1,2,3,4-tetrahydropyrimido[4',5":4, 5]thieno[2, 3-
clisoquinolin-8-yljamino}propyl)pyrrolidin-2-one
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and pharmaceutically acceptable salts thereof.

A pharmaceutical composition comprising a compound according to any one of claims
13 to 24 in admixture with a pharmaceutically acceptable diluent or carrier.

A method for treating a subject afflicted with a pathological condition or disease
susceptible to amelioration by inhibition of phosphodiesterase 4, which method
comprises administering to the said subject an effective amount of a compound
according to any of claims 13 to 24.

A method according to claim 26, wherein the pathological condition or disease is
asthma, chronic obstructive pulmonary disease, rheumatoid arthritis, atopic dermatitis,

psoriasis or irritable bowel disease.

A combination product comprising:
Q) a compound according to any one of claims 13 to 24; 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
body.



