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HETEROCAROVATI C COVPQU mmm mﬁDLH AGONI STS The invention relates to
conpounds havi ng gl ycmm@ ul ne agoni stic or antagonistic activity,
in particular to conpoundghgvi ng Luteinizing Hornone (LH) s agonistic
activity. The invention furthernore relates to byciclic heteroaromatic
derivative corrpounds to pharmaceutical conpositions containi the sane as
wel | as toYhWe8E of these compounds in medical therapy, (Héﬁg JArly for

use as a control of fertlllt trop| ns serve inportant functlons
in a variety of bodily funct” ’m’m@ m

@E ng rret abolism tenperature
regul ation and the reproductive e hypophyseal gonadotropin FSH
for exanple plays a pivotal role

Nt he stl mul ati on of follicle devel opment
and_maturation whergageiit! HeTEMARoMAYS b URDS BREFUR: ARLIM AcBNigYsEndocr i nol .

33: 787- 807, 1990; Egr?? ngt on ang Arnmstrong, Recent Prog. Horm Res. 1 s
35:301-342,1979). Currently, LHis applied clinically, in conbination with
FSH, for ovarian stimulation i.e. ovarian hyperstimulation for in vitro
fertilisation (1 VF) and induction of ovulation in infertile anovul atory
wonen (I nsler, VIhe inventiah, refagest iol ¢camypoBBdsgBaving gledprothiayrmane aRosgitwak s, 1
Vitro Fert. Eﬁfﬁ’iﬁ%ﬁls{fé ABSIQT i panibdar goggﬁ)l}?ouﬂ& Walihg @%teirﬁim@ﬁ—lo?mbﬁ(eomad' sm

and male inferti gadotroiol n?q@ on sFem 338 Eadal cell types
to initiate of8oRIsEfH %FHH‘W f COVEAtion; fUrRPEMYS JE1AHH YEICHE RRIOABAIS . The
actions of t hdsatvetaontpanydsateghpinacearnicalcompositions somtaieingelkl aiveds byllapeci fic
Pl s Tebr AllE (P CERAAL SohBAingd!if MERATAPIRAL, b ASR: (Bl ¥ Ohuly B Ot el N
coupl ed receptors consi st o a single eptirde wth seve

t r ansnenbr anefeddii ns and are able to interact vvlth the Gs protei n | eadi ng
to the 2s activation of adenyl cyclase. Gonadotropins destined for

t herapeutic purposes can be isolated from human urine sources and are of

| ow purity, (Mor lin al VAFEL) Yy

17: 143, 1é88) ooty SRSt lm%mﬁggtnm g&% repar e d%lzfmg‘@ggfé’ ok MRy
gonadot r opi nsmetaolim, He‘BP‘H%tPIet ??@P QARG they Ef’tp& glive; propess., dbe Sxpgphyseal

adm ni st er gogaeddtropin ﬁSHefdrmlcbplaysanqmwalorole it rthe Itismlatiad .of | folliskeul d be
advant ageous, , 1. 1

AT Epod O35eictel e ¢ ah AfbiakE) Sybles LA f"éu%ééagmgth"}ﬁg (ke R, chin
through e.g. Erfdoceng 3%781 P d38es n@?mpgﬂ{‘ém THEsEengs Keeent RrehtHam: Kescri bes
t he prepanat i 8513@E342009). Gﬂlunl&ﬁdl)edﬂ-[&‘ramthbcghhnll‘:‘nﬂl’y[fﬁmeoxﬁblahmngwItllﬂ&BH for
selectively a t ol t d be
consi dered asg%alﬁl\él?oﬁmg L&ﬂoﬁ) Q‘?ﬂ%\&a p ée)lrtstel{s?l%t?b % ﬁﬁ%ﬂ ‘R{sﬂZn ?%Ia?/mﬁ Q%r? ‘m?jh

t he i nvent i onindeaiog&§ Ytﬂatmncyemfﬁéllqw@pévletaryowwﬂwn VatntyéFeriicod#bhg t o
general formuypy 1088, MNavat §HARAFBDRAKs] L Midry Fae. ERfbrad Teansfet 5:3t 13019830, asReliz Y \

~ ORZ-A -N é@rﬂyggggéagﬁl%gnmarel Dl is NRSR6, ORS, SRS or R,

preferably R1%7'S arelneedently sel ected fromH,

359 bt SR R L et i
14C)aryl or &‘?flﬂ?@)‘ﬂéf‘e?éé 3‘3‘&’:}4 B8 oHY peion g%ftl IﬁEJF d%g%" (P ﬁ‘é%ﬂh}‘f
(27C) het er ocyhzdrmahdsydre mlcdlgt;ed By spesnf(c@lz&fﬁ)acmnhmmehwe,ptoﬁgm‘a’@rhatembensyxftlreal kyl ,

(6-14C) aryl farg{;f%‘a&xﬁﬂuh@#ﬁ&@ﬂ{ é’dupleﬁ rr&feﬁtﬁﬁblrﬂey%onkﬁt éf6a glﬂ&): %%eﬂ?irde with
(4-13C) het er oar
seven fransmembrane domains and are able to interact with the Gs protein, leading to the

25 activation of adenyl cyclase.

Gonadotropins destined for therapeutic purposes can be isolated from human urine
sources and are of low purity (Morse et al, Amer. J. Reproduct. Immunol. and
Microbiology 17:143, 1988). Alternatively, they can be prepared as recombinant

30 gonadotropins.

As with other therapeutic proteins, it is necessary to administer gonadotropins either

subcutaneous or intra-muscular. It would be advantageous, however, to activate the



R2 is (1-8Qal kyl, {2-8C)al kenyl, (2-8C)al kynyl, or (6-14C)aratlJuty2003
(4-13C) heteroaryl, Zo both optionally substituted with one or nore
substituents selected from (1-8C)al kyl, (18C)al kylthio, (

1-8C) (di)al kyl am no, ( 1-8C)al koxy, (2-8C)alkenyl, or (2-8Calkynyl; R3 is
(1-8C)al kyl, (2-8C)al kenyl, (2-SC)al kynyl, (3-8C)cycloal kyl,

(27 )heteroc cl oaI kyl, or (6-14C)aryl or (4-13C) heteroar ptionally
subst i t ut ed° &ﬁ’ 8%ne or nore substituents sel ected from {&T_L/E@g"gﬁﬁgyl, (
1-8C) (di)al kylamino or (I 2s 8Ctal koxy;- preferably R3 is (1-8C)al kyl,
nore preferably (1-4C)alkyl, even nore preferably R3 is isopropyl or
tert-butyl; XedeptoBwi® &smbll Rddlecud thab cbluld (bk- &fajindstertld, thiohgl® @)ealthey bgdrdponyl ,
(6-14C aryI cgé_g)%n%og 46 14C) aryl (18C)alkyl; 30 Yis CHor N, preferably Y
is N Zis Ui s S NH, NRY, Oor a bond and R9 can be

sel ected from t kg nt anHRﬁna&s&ﬁﬁgrthp‘fafL Eu‘aﬁorﬁ%f apd, lovxzq-rt(o‘iééhbér 28 WO
001G1586 -3 PCT/ EPOO 028% N( |P &H Tgroup

al keny! gr ouoBRonS ARgAgs g}rsskﬁﬁwemac Y%%%‘Fﬁ"f the @na aPBTesegior THirehoHby
ment i oned sf orbegbimsidered asphe oftat hnigjob adwtagés df tiieqaesenttifiventien.or nor e
substituents sel ected from hydroxyl, (6-14Caryl, (I-8C)alkoxy,

(1-80) al kyl car bdiys, ok inyeptign Ias@earlylhzwcbemytemayomam ®ayatlvkogeudibony|
(6-14C) ar yl ox¥gas1TemMlla I, bl SphankochGenlp @deptable Ball dhéeas, y| car bonyl, amine, (
1- 8C) al kyl aminocar bonyl , (614C) aryl am nocar bonyl, (1-8C)al kyl carbonyl am no,
(6-14C)aryl carbonyl am no, (ti14C)(di)arylam no and/ or (1-80C) (di)alkylam no.
If R7 is (6-14C)aryl or (4-13C)heReroafyl, aryl may optionally be
substituted at the ortho 10 and/ a pogtion with one or nore
substituents selected fromR8, (6-1 (413C) heteroaryl,

(2-7C) het erocycl oal kyl, (3-388&), , MR8, [OR8 ard/ or SR8 in which R8
is (6-14C aryl, (4- 13C) heteroaryl (1-80) al kyl CJP%‘HSI/ ,

(6-14C)ar sl car bonyI (1-8C) al kyl, (2-8C)al kenyl, (2-8C)al kynyl, the al kyl
group of whi g, be opti onaIIy substituted vvlth one or nore substltuents

lected f h 8 70) het | oal kyl |

"0 al K) oxy, § Xﬁ&g’%‘y ) R PrEBP ok (6140 aryl (180 al k) oxy,

(4-13C) het er Rirapll (zf mafqeaendpmcbysele@@d T(a)mﬁx(er&ﬁbylkylo@mqamker(ys{waa}wal kyl ,

(6- 1 40 ar y| 3 8Cey cioalﬁ El@l%rcy&l@all(yl I(l%@l@l%ﬁﬁé@ hrylcarbony l (6-
%ég%{

(6-14C) ar arbon car pn 0 rbon

(1-8C) al k Ic éﬂﬁx}l °f(€4 f;?F'agr an togfﬁlefs %u a&bonyl
(6-14C) ar yl aiOgepdyologlkyl fidgzo 8C) al kyl car bonyI am no,

ey SO A 00ekl, ARSI T MILSL o Acthdaby o 10

Preferably the substi n"from NH
preferably i Pr§ irahlﬁ)Ral’%S?r'é‘&')%lrﬁﬂ( I%QhE‘&QaHF’yI carbonyl, (1-8C alkyl. The
nmost preferr ®f sBUbSC)ilkgntS8C)alkeing, - w)bwpoxataewczarm)memma)mabm kyl, (

16C) (di kyl | k |
or o?u(o, ' |) ?£Op¥eb§m wloﬂmég&%tn%d %v?th-[)ﬂg o?{gn%)’e su%tf?ﬁhl?%snsgfg&?cﬁ‘ﬁjom% %Q Ob@l o%g?ll y
be substit ut &Palkyithiond -8 (¢hatkylamingt (I #enlkexys e2e8@aliemth.ops (FEC1lON, i Wyl ,

%88%0') Eelterqéryhs (U m)gm{lzyl QRs@)an&gyl (6(218@1ayx)ylcar(b@c)dycloa1m (2-

al kyl car rbo c

and/or (18 Qa 0%99@“3&‘?{1 of %gé&%ﬂ@ y 3%§1¥%eﬁ$aryla @1 3 'O%%U%%%?&é? kynyl
group, if pr é’s;l&htmfi or moreg Wbﬁtﬁéel%ﬁﬁl@tqmmdhé@)ﬁbﬂ nfl+86°) el (ly be

substitutgd vg &éfeﬁeryekéubsmtsoyﬁn}ls ncRe qﬁét&dblyr@md)mdﬂ%%n rhore

1- 8C) al koxy, ypé % \Y) %P%)fcl oal kyl (( 1-8C) al k) oxy,

(27C) het er ocyFi6ZP ﬁ(%m@@y&m&g ( 6-14C) aryl ((1- 8C) al k) oxy,

(4- 13C) het er cisy8, Q dBERA); k) oxy, (2-7C) heterocycl oal kyl, (6-14C) aryl,

(4-13C) het er ggir yd ’H(a-l §é)aﬁ§ Al IKEOM KRB, (6- @4@)&9&{&6}15@)(&05(51?@@)&'17161-

1- 8C) al kyl car honyl oxy, C) ar yl'car bonyl oxy yl car bonyl",

(6-140) aryl cdt b, am ne, 21 July 2003 WO OOI 61586 -4

PCT/ EPOOlﬂQSG%iM)IakNybmferszc‘énm;nyl , (6-14Q) aryl am nocar bonyl,

(1-8C) al kyl c BW'& i 0, (614C) aryl car bonyl am no, (6-14C)(di)aryl am no or(
1-8C) (di ) al kyl'am no. ‘eferred conpounds according to the invention are
conpounds acchisd rﬁ‘{iHﬁd\'@ pOrErdend vyl a | wherein X is S and/or Z is NH2.
Anmongst t heseR%pr efner beedsetagaoufi6le tthoS anthegiups Xad Sdéscited Zot S RNH2ndr e
especially preferred, even nore preferred are those conpounds wherein in
addition Y is N Mst preferred are the conpounds which in addition to the
above nmentioned definitions of X, Z and Y are defined by Rl being (6
14C)aryl or (4-13C)heteroaryl. Mst preferably Ais S. t o Hghly preferred
conpounds of the invention are the bicyclic heteroaromatic derivative
conpounds having the general fornula | wherein



R is (6-14C)aryl or (4-13C) heteroaryl, R2 is {1-8C)al kyl, (218dy20r2nyl,
(2-8C) al kynyl, or (6-14Caryl or (4-13C) heteroaryl, both optionally
substituted with one or nore substituents selected from( 1-8C al kyl, ( 1lis
8C) al kyl thi o, (1-8C)al koxy, (2-8C)alkenyl, or (2-8Calkynyl, R3 is (

1-8C) al kyl, (2-8C)al kenyl, (2-8C) al kynyl, (3-8C)cycl oal kyl,

(27C) heterocycl oal kyl , or (6-14C) aryl or (4-13C)heteroar ptionally
substi t ut e‘?ﬂg\}i?/flﬁ%one or nore substituents sel ected from%lét%%)@g Igil
(1-8C)(di)al kylamino or (18C)al koxy 20 X-i3s-S, Zis NH2, Ais Sand Bis
N(H, O or a bond. These conpounds have the general structure: NH= O\
Formula |l i BResNgH)N G oBaBondVherein R1, R2, R3 and B have the above

ment i oned def4.nitions. inel udi t ) t i a kenyl ,
al kynyl , ar yITthré}WeFrgP%%%eﬁﬁﬁ%ﬁpgg%f@ﬁﬂf?&%!%gﬁgﬁgstg?ci/%te??ﬁlisw%)?bot%he aryl
or het er oar yImegtiongsisformulRmay pptiopely heesnbptitated #iith|ope ppmoraubstifgentpssiected

preferred compaindaydbyll hecampayinds (pBcpapey.al (i S0)lkAcdrboryxe, Pr gh-er ably
& e PRl Cagrbishololt ' IR |0
preferably i $SMalkylcatonyll y(RDEIaryBabamli caminel y (pr¥&dalkylaminecarprmyhds(6-

accordi ng to 4lgar|1BMEREABShyR" § 1809316/ 1MRINRaRING3 [6514ORcamhyldhinber {6-but yl ,

1
tert-butyl bei rghe npst prefe Excl.uded fromthe i nvention are the
conpounds et HﬂE?(gl grpf]aﬁbqodfqrﬁ(?éﬁv%g&)alkylammo.

et hoxycar bonyf Reish(g [#B)avylton (4 h3)BetBroakly o yryil magiopionglly be Hbsttuwt el theetthy|
5-am no- 4%“6%%23{#3{ ﬁsyfs}tgoﬂl Wit S Ohare IubliRihis L LLBE HBACRY, REANERR, (£t hY!

5-am no- 4- phenﬁléﬁ i0-thienol 2, 3- d% rim di ne- 6zcar poxg/l ateg .
6- acet yl - 5- a3 e&";ﬁ’rﬁﬂnﬂq SiheternertloBinl (PO YdealiholNHR3. @R AESKe, in
5- ami no- 6- benzay RAipteemd)ardh enyCihakany, (re8htklédrtonyhi(@NeCAndeapgnyt,i m di n
e, methyl ) . -
5. ani no- 4- (4SS EnGRS Prken iy the allodEoup of hich may b optionally oxyi a
te, ethyl substituted with” one or more substituents selected from hydroxyl, (1-8C)alkoxy, (2-
f-eamngghsl(ﬂ- Mgy Rax BRIy )(¢ 128 CRRIKBKY | hi308C)byckialyR(138CHhikyoxy|Ti (- EC)BryRel-boxyl a
5ani no- 4- (4- carﬁ)%l}(g’b(ﬁ’e(ﬁi}f%?—)}?eﬁ%ﬂw'tgg?atl)ls)? ik ézn'%?f ,e (:550661' %})/ar“fyrlﬁ (878§39y§1°€3%oxy| at
e, ethyl (6-14C)aryl, (4-13C)heteroaryl, (1-8C)alkoxycarbonyl, (6-14C)aryloxycarbonyl, (1-
5ani no- 4- (4- ofthAkPRLBMIdxy2 - TSy aiyR-attdn@eRy, 2, 3-dRTyhlkyTtdbaist,6- caidoxyl at
e or . : .
5ani no- 6- ( 4- HCFBIsERwh pmine, (ki Gpalkylamigocarhopyl, (fldCIandamingeasbomst n{it hi o] -
t hi eno[ 2, 3d] B alkyidarhenylafifiao,di(6-d #@larsarbonylamino, t - t4¢a(ddaytamdiner ans/ar(l -
(Pg?sggo ggllf ﬁg&i)aﬁ%inﬁiﬁ’ﬁraQQ ,thezgfﬁ%%&ant%&%%l ig 517qg|_}@ FhoseR From ﬁlélé@g)lrkyl as
used in the i'%gtpf%?f% ig (S}'hﬁfagg'lclafbgﬂ)gh &'%g%ﬂglcgb%wgﬁéﬁgaﬂgl' KoPSiiched
al kyl group hmefered 1-sBbstiwepsn & othe, flsylgepvanpire n@tKphstereeyldalkypr ofiyl
i sopropyl, b%tdi)aﬁﬁﬁhﬁhﬁ ¥d anfifd t - butyl, hexyl and octyl. ( 1-6C)Al kyl
groups are preferred, (1-3C)alkyl being the nost prefgrrgd. Thga term
f; gr gg)nagrgﬂngl nemchSall@l E{oﬁp,cdmewln | ylQfroupdaratityayiedow, ifeueskntgi e(Rupr lgmkj:gam)vanean

: 2 . o s
a branched ormigjng‘t?fl %“ﬁ@‘)ﬁ%&'ag‘l‘a&y ﬁg%nagyg)g%%@egdv @rbg'e%gr&@c'm&gtgon% %&%ﬁdas
ethynyl and piapytfyl4C)amie (4el3 Hegereprylc 1861 IRYqarhoasn S 6 4€)ayleatbayl. Group
having 3-8 cagdagm%@mwm@@l (501 A& RAbOBNdxy, CisCl4Tyatyipkycafivayiopabloy| (1-
cycl ohexyl, c (@I@ gy%t%l qr cyclo-octyl. The term (2-7C)heterocycl oal kyl
nmeans a het er% PO gr oup havi ng 3-8 carbon atoms, preferably 3-5

carbon at ggs, ae a%nrql,l?ﬁllt%isap&h#{ceiérg& N euDR SRt pre&hedt RY if tRMLBbveO or

S. Preferred are, E erred are pi.peridine, r holln?ad
pyrrolidine. megiongd farmulageay-opkiepally be spstigyedayi IR i Y £2%%Car bon
atons, the alfgth ARirehy, BRSCRikokNe (6 MBaykay) 1(38Exydoakyl(USICYalkloky,n€2t.
(1-6C) Al koxy RS e ) (213 i the red
51 31y 2005 GOREE; e PGB ET-8ETaioxy! LRI BCHREBRY. PR 1 SENRbcRESAGT
8C)alk)oxy, (2-7C)heterocycloalkyl, (6-14C)aryl, (4-13C)heteroaryl, (1-
35 8C)alkoxycarbonyl, (6-14C)aryloxycarbonyl (1-8C)alkylcarbonyloxy, (6-
14C)arylcarbonyloxy,  (1-8C)alkylcarbonyl,  (6-14C)arylcarbonyl, amine, (l-




PCT/ EP00102865 The terns (1-8C)al koxycarbonyl neans an al koxydauyozod3
group, the al kyl group of which contains 1-8 carbon atons and has the sane
meani ng as previously defined. The term( 1-8C)(di)al kyl am no neans an
(di)al kyl am no group having 1-8 carbon atons, the al kyl noiety having the
sanme neaning as previously defined. s The term (6-14C)(di)arylam no neans
an (di)arylam no group having 6-14C carbon atons, the ar I havi ng

t he sane eﬁ’rﬂwﬁbssgs previ ously defined. The term( 1-8C) Icﬂﬁ?’bq?l‘l;%ﬁsneans an
al kylthi o group having 1-8 carbon atons, {#e al kyl noiety having the sane
meani ng as previously defined. The term (6-14C)aryl means an aronmatic

Lot ahydr onap ] ol anal | b ST Ut ed
with one or Egyrglagb??y?ﬁ%imu,ﬁgﬁgF@ﬁéyt_agmo %&'@%ﬁ@‘é’k‘?%ﬁydr oxy, hal ogen,
nitro, trifluoronethyl, cyano) ( 1-8C)al kyl carbonyl am no, ( |

8C) al kyl am nocar bonyl or (1-8C)(di)al kylam no, the al kyl noieties having

the sane meani NPre@rréd RYnPSEIY 4dedrii@dio theeinPétiba 4re Gompoiiisi tcbMiizOoar bon

group is phenyl. s _Th erm (,6- 14C) ar yl.oxy.cay bon neans, an

ar v oxyearboreral I prSteh & Ty ABEE T DO TSk soPHgHIs: o
and has the stinss wisaein 39 isa8 apd @visoW1 greckspécintlyl . prafbreed, even more preferred are
(6-14C) aryl (1 m8b)RhpphndiRdRiRh dlion KK N VO Prdté¥ddBe freZ8mpatdae hahos,

wherein the al kyl. .group is a (1-8C)al kyl. gr n he | grQup.is a
(6160 ar i 2 iadh 6118y 5oy pichiionct BrdiiypRoet deramay! e g bR Shnades r eq
aryl al kyl gr old§Harybarc#-13€)h2erdaei 2Mbst pidferablgAnis §4- 13C) het eroaryl neans a
substituted or unsubstituted aromatic_ group having 3-13 carbon atons,

pr ef erabl Y 4-9, Ié*lghlbfebr§f3ff|e¢1QOWPWSO%%MtWF@H’PO#FS@F driexsdic fhetpmeaxpmaticand/ or
S, like : mI da(z@iivytlive cbmpglmaghg\b@?gl}glggﬁa%lf?ml Uk Md_t‘éém tFtlrah]%/dr o;:]ui nol yl, il

i soqui nolyl, tetr roh So indolyl, acridinolyl, furyl or pyridyl.
The substitue Zt’é@EX ﬁ'y;lﬂre&ﬁgt%gl?%eé?wl’group may be selected fromthe group
of substituenRsis (1s3@Salkylo(2-8aklkenyll (BOIRkynHy of €9-1 €CDatyéioe (4dB§Ihegrosups are

thienyl, : L ur él!aotl;@ﬂﬁtida)iﬂ;i ﬁ%ﬁktitut-gggviﬁﬁrn@dr ‘ﬁilgg@gabisﬁluéht{ %1&%%1%(1?%@{5%@@( k%fl

rong In e I 1l Il.0 er e ge er w e nitrogen
atom to whi chgé)ﬁ@%'tﬂﬁ?’gl%gﬁ%ga‘yaqzéél@aq(isw&or %gﬁgﬁ‘f‘?ﬁt ng contai ni ng the

ni trogen atonRandsf ut-BEJalkyhvi (2-8Edalimost 2¢2728CrbN, at@rS)cyetvatiyl, 30 (2 ng
may contai n UnSRbikiod SO NEIS(60T4CoG1 8F (ATPIOhELEN D HoMBpRhBE kitstifutam N, O

and/or S. Exanpl es of such rings are gzeti dj rrqlidine, piperidjne,

pi per azi ne, n’BnBllbﬁB‘T Ph@oé?n%‘bftHF%ﬁ%?%&%i f}‘ﬁn ?#Réja&&réﬁgéaéﬁylﬁ’g‘ S ofﬂiori ne,
chl orine, bro8@akory i odine. 21 July 2003 WD 001 61586 PCTI EPO0/ 02865 The
term (2- 76y hekes 9oy shanl KUl § add B RIOOY o BYAE. @ heterocycl oal kyl group
contai ning 3-8 carbon atons as defined previously, attached to a ( |

- 8C) al koxy gr oupThekd@nlokAdsyhan®ihe igyndid iriguriehe nmeani ng as previ ously
defined. The term (3-8C)cycl oal kyl (1-8C) al koxy neans a cycl oal kyl group
containing 3-8 s carbon atons as defined previously, attached to a (

1-8C) al koxy group, the al Wxy ngiety having the meaning as previously
defined. The term (6-14C) | 88) al koxy nmeans an aryl group containing
6- | 4 carbon atons as reys ousl y, raatti@ghed to a (1-8C) al koxy
group, the al koxy nnie[ﬂ<ﬁ@y n meani ng as previously defined.

(4- 13C) Het er oar yl al R»8y givups®are BrBP ogs of the io (6-14C) aryl al koxy
groups, at least including one heteroatomselected fromN, O and S. The
term (1-8C)al kyl carbonyl means an al kyl carbonyl group, the al kyl group of
whi ch contains |1-8 carbon atons and has the sane neaning as previously
defined. The term (6-14C)aryl carbonyl neans an aryl carbonyl group, the aryl
group of whi cthereint Bl,nB%6R1 %nd aBblaveathensboas dnérgionech defimitiensmowhiding g
previous! ys defipd@tionsoat ThE afk§, %l&hyl?%ﬁ%’h&ﬁbpﬁwﬂo Y gPRBOS &2 R>. The

al kyl car bonyl oxy, gr.oup, the al kyl q@roup of i C onfains 1-8 rbon atons
and has the sHIEtHENIhGe4s! ﬁf@ﬁreﬂgﬁ gFoepsfin ﬁgﬂ?u?ﬁ‘lfﬂtpéer"fﬁ“%’ for K.
(6-14C)arylcarb I ns, an l.car 0 r of
Wi oh eont ai ns. o ek BERNEY MBS A0 AR LR WD perkch® ikl 37 B4R, I
defined. The preferably fogaylailk ywhareimB daNbasr3:| B isedheing theanesy psai¢rrede Br pesgr
group, the al Ryprefepably 24P1- Jaw@i,%r&@@fe@dbl}s(lMC)ﬁkﬂ%@%r&éﬁﬁﬁ i@Rd has the
same neani ng as previously defined. The term (6-14C)aryl am nocarbonyl neans
an aryl am nocar bonyl group, the aryl group of which contains 6-14 carbon
atons and has the same neaning as previously defined. ._ 2s The term(
1-8C) al kyl car bonyl am no neans an al kyl carbonyl am no group, the al kyl group
of which contains 1-8 carbon atons and has the sane neani ng as previously
defi ned.




The term (6-14C)aryl carbonyl am no neans an aryl car bonyl am no2#duly2008 he
aryl group of which contains 6-14 carbon atons and has the sane neani ng as
previ ously 30 defined. The term (2-7C)heterocycfoal kyl oxy neans a

het er ocycl oal kyl group contai ning 3-8 carbon atons as defined previously,
attached to an oxygen atom 21 July 2003 WO 001 61586 _g PCTI EPOO/ 02865
The term (3-8C)cycl oal kyl oxy neans a cycl oal kyl group contai ning 3-8 carbon
atons as defined previously, attached to an oxygen atom The term
(6-14C)aryl oxy means an aryl group containing 6-14 carbon atons as defi ned
previously, attached to an oxygen atom +14-13C)Heteroaryl oxy groups are s
anal ogs of the (6- 14C) aryl oxy groups, at |east including one heteroatom
selected from N, O and Bas been sho t hat, conpounds of

ment i oned f or mul BErHCuldrly P;rsffarﬁ SOPORRdsdrRIIng 1 His 1p m@e@b%@a?e‘a mt

agoni sti c liktisaptapyl érytert-butyl,Tteg-butyl deinigahe Mokt freferreési des in a

phar maceuti cal I i r.oar o i rivative
conmpound or sal fﬂgﬁﬁdzeflteﬂé)?{? hh%qﬁ%’nh? hg%gtgﬁgérng% 84“(51% r?lth?lgg'la&léﬁfg?ptrlrlﬁ@gthi cal
COITpOSI ti orfghqmp@rhonﬁnpthyﬁbloetﬂlbylb [2,3-d]pyrimidine-6-carboxylate, methyl 5S-amino-4-

5-am no- 4- ﬁﬁ\%ﬂyl' L2-AfetHy ¥ i O Y3 -Fs yirhiti e S5- Lt &0, ey P Bl 4dbiay 2 C ar box

|
é :?neno 4pHéﬁb}’lﬂﬂoT‘r’é‘?%@l?@hﬂ@%‘ﬁi@%??a@dﬂﬁ% pracetyhé-agueertpbggyld-€-or et hyl

5-ani no- 4- Rﬁggw pylthi®)-Brisi] D3l d| pyrimdink N amo36-BEmR - Fipiema-206- car boxyl ate are
within the f

t he i on.. .Thus ds according to
the inventi B‘@’lﬁ’&f& tﬁ t?‘ffélf’&pgmpmpwﬁelpéQ¥€§8Wlﬁgkﬂe i nvent i ong
resides in méthomxhem)fl) a-rhethyltio-thibmd[ 2 3ed pprimidine-6-catboxyldtehethyinamive- -gener al

pr ef or abl y (e BB PR G Rl BiBR2 AP RmIdHe ARG RMe e A7, ' 50”

The bi cycl mmmeﬁdﬂu&ﬂmnhqndl)&ememthwet Atpyrigid mn16scarb9)@mt¢,@ﬂmlréy
88?2?ﬁ2d°2?"‘3&??z%w‘§%2m 3‘“‘%;@”"5 ARTRRORE- SRIGGRIEO0S D0 1 or
enant i omer sam%ﬁ d’s‘ﬂ&eﬁer%ﬂ 4ri?Li’r?Qy ﬁ-&“ ?ﬂl‘?ragﬂl B BO%Wﬁ@\XhE@?&Pen o

known in t hfpathidiee. g. crystal lization or 25 chromat ogr aphy. For

t her apeuti ¢ use,Theadlécsralﬁx tilfﬁes t%rmgg]{ggé?lggs 'ﬁgfh%v%ha shlfaﬁﬁ I&gdé@ . sg?_fst he

counterion is pharnaceu acce
bases accor%anQloJf@mlf@SI, ynegy (é] 209-291nd9Wand $l€fhr b&ta@pl(lal 148, 198

R TPanrt 5 et hEle (o Bf SO a0 byl ‘E?@i"‘@t i b e RO 3RS £ P o T
the anbit d%raltqtheg aw@g ﬁia@af £OHP E&l&&ﬁr%@aﬂaqn alemg, fpexamRinme f $hkel ude
t hoze delrl \r/];ﬁdpﬁm@prapﬂebam aedblshayls t&hbﬂ?l hyﬂylaﬁhnbguyl ng@)ﬂlkypgm;aphml c
aci sul phur ) ric aci an 21 July 2003 WO
001G1586 %E‘?‘?Eﬁg’&)[é%@?% aﬁn(}lsg %Fs%rl ke citric acid, tartaric acid,
acetic aci d I acThedemmSC)ﬂkfm[yl means mbramhedm unlaantdxedfalmayh grogchaying 2-
glycolic agd &rbﬂ’r’%its glsqlcﬁlg &her?ﬁdz Bﬁt%nill'c'f@ Sui tabl e adm ni strati on routes
a

for the conpoun ormJ rmaceutically s acceptable salts
thereof, al so reFhertewy(d- %Cb?élfsé%m&émt%‘éraa@wﬁ@é “PW@P%ﬁé‘H‘ﬁynélr@OPl?lh?‘a%%tuI ar

i I’ljt ecti on;s SWI tamefgus,h b@bﬁ?ﬁil@ﬂ&grdpyPypvenous :jnj ect |t ons or o of o

i ntraperitonea ect i nd intra adm. ni str ref erabl y,
Lhe. compounds. ey e bR tlenil Bius s SRRDOL eRP s Re b Pay il of
adm ni st r atheong myfcldph@}da,(nycll)buiyhg:ryeldpemyl,, cyniolmpraydahmllocayclomrpmg tion

t hereof, wll ect to
be achi eved (t r 2ﬁfest§§1'[ik ?CF% %&8@%,&?{}& ntégfr?\{rfé%gm{c?ijgﬁ %{)ﬁ) ﬁavgh\éi% W th

t he parti culaghoncaiems paeferablye3- 5@altben@tor@ﬁemndmtslpasamc INgGone heﬁréo%@@ sahated
condi tion oforh e O HE \reféared SR BE D. MbsPREderdFipbsdiiE Hhorpholif £

adm ni st er ed. : g eneral parenteral administration requires |ower dosages
t han ot her -of adm nistration which are nore dependent upon
adsor pti on. HoweMarterna (H8EHgioxyaneans an alkoxy group having 1-8 carbon atoms, the alkyl

moiety having the same meaning as previously defined. (1-6C)Alkoxy groups are
preferred, (1-3C)alkoxy being the most preferred



. phenylcarbonylnethyl

t s humans preferably contains 0.0D01-25 ng per kg body wei ghg1. Juhh2ogsesi r ed
dose may be presented as one dose or as nultiple subdoses adm ni stered at
appropriate intervals throughout the day, or, in case of female recipients,
as doses to be adm nistered at appropriate daily intervals throughout the
menstrual cycle. The dosage as well as the reginmen of adm nistration may
differ between a fenale and a male recipient. 20 In case of in vitro or ex
vivo appli ®R006#86 |ike in | VF applications, the conpound§T&FI4/43865
inventions are to be used in the incubatiog.nedia in a concentration of
approximately 0.01-5 (err)g/ nm. The present invention thus also relates to
phar maceuti cal | i.n r.onat i Ce
conpound accor di ng ?gﬁt Q@EF(% rEB;bOﬁyl."gﬁaﬁ%?n?} >§}°£‘ﬁ8‘lﬁ} ron tﬁea ylc%‘rﬁfom tions
conpri si ng et Which contamsl 8 carbon atoms and has the same meaning as prevnously deﬁned

5 | :.[n enongt ECFI’IW eettegrcl) %Y%&S{Q&H% | grmeltng%etagé gn t(cp )aﬁ(y?a[mmo3 gr%‘ag ¥1£\Imr12 ?IS carbonCar box
5- am no- 4phenstbmg, threallqglImdlctpha\hnguho[sazné&ncﬁqn;gasrpr@mmelyﬁeﬁrmdboxyI ate or ethyl
5-ami no- 4- phenyl 2- met hyl t hi o-t hi eno[ 2, 3- dee/rl m di ne- b- car boxyl at e,
6-acetyl - 53 ami noThrLtmz/ﬁrH@ (dipryonias, Bysers (ERargipming ssou] mvme 6t 1Ak cambani ne,
5- am no- 6- benzoivk, the ﬁﬂl&ﬁbﬁkty%avm the same meaning as previously defined.

t hi o-t hi eno 2,3-dJpyrimdine or
5- am no- 6- ( 4- chl BreotesmZ b*pC)alkylthio means an alkylthio group having 1-8 carbon atoms, the
phenyl - 2- [ (4- ARHOKABDSRIAY GRLBAOHLIEL Wiy o[ 2. 3-dJpyr i i dine i
- adm xture with pharnaceutically acceptable auxiliaries, and optionally
ot her therapeut I'Dhea@ﬁﬁt(SqI4C)a2)Zl rﬂéahy aRQEb'.fnaVSE) }QQ:IoGérE&Bgrouﬂ(hawE’g:'El15%21%&12865

The auxiliari t.h e e. t e wth
t he ot her ?nggté i’en el a%qu%ﬁ)g g& 8’s’| &e{r%ﬁﬁpﬁé&m’ ng%né}tl)erl ou?’?%ﬁ f?ﬁn
recipients t h@pt@mlly W]avhmb@dt wgglone@nm¢ shlstigientasieides thibset Hmiteditive for
oral, rectal Ragdy, hasgeﬁal m(rbnCthﬂdd)rBﬁleih&ﬁ“%%bWhSd)MEﬁ@d:b@@ﬁnﬁMb' icngual ),

vaginal or pa 1 ncl d|n aneo nt ramuscul ar |ntravenous
and i ntrader rrg(re)f "é{@m‘w@%&bf’%& i B #Héﬂég(ﬁ%g’é%’ ﬁg%gfkﬁlavoﬁgespﬁ%"&gr ts Wreany
met hod wel | kmeauing a5 prévéouslyrdeGhedoBbe prafeyred Mmaé«bymcarbousmug ispehydds such
as those described in Cennaro_ et al Rem ngton' s Phar rraceutl cal Sciences
(18th ed. 'S Mack Prfolerms fe-hiCrpigrarbonybagans eprsasbgmyl grqvgy theguyl group

Phar maceut | C abf vAietpedntdinsoii b4 ednisbn Ay ankithasifhe sirne mpaningms previvusiptdefintal. i ncl ude
the step of brin %l ng in association the active ingredient with any

auxi | i ary agent TheTieamg@xi4C)araf i 8@ttt mepns an soylallayhegiovnc basdrgo 7422 carbon
i ngredients, Bk w@l@réumﬁ@l@pgm@mslaqn%b)aw b 3d 1 GOBRNPis BAEarysS UCh

as, fillers, binders col orant.s

B vt e Sueth Beah SeE Prsal-R R Al bEB=S BT B S B o
for oral aelm bémgylrati on may be presented as t s discrete dosage units such
as pills, tablets or capsul es or .as a powder gé grangl es, or as a solution
or suspension. THE WERi(Gd3Cihslestnd reans ¢ sypstiuted of pasubsituied gromatip @ropp of
paste. The cohgvirgj 3418 rcarboantdms; prederatiie 460, at émsteidicluding oae heppamnt sdigctalr

enema for recggh @gﬂlanafa; §al'illeQH:éda59121 maﬁtb%ahleﬂﬂwﬁ&%lr ?e"’al%mq%“{?’?%"*‘b' °

conposi tions | ncl u ueous an equs ster| hj ecti o

conposi ti ons Wﬁ@“l‘ﬁﬁylp?egé@’ﬁf%%’qPW°Uh ipdofybasrigipoly fyryL Qid’%’édﬂo?hea‘i“h%}‘%emsf or
exanpl e seal eon the abtercand gRop aialy 8 seledmii fdy tl’&%rﬁiph’fedbstlmeﬁts listed 2otk argld

(1 yo_phl lised) %r%g%gilreflerred l%e?eqoalr}rgll n&l Xhl%&q’(%&po& ﬂf sterile li qul d

carrier, for useée or formnul ati ons,

sui tabl e for admy g ?&lhéannlaxzn@werma@h gl lzshe d}‘ﬁhfﬁ@ﬁ of NRERU YRR O
iehd

m sts which nﬁ generat e nmeans dose ssuri zed aerosol s,
nebul i sers or |Mfﬁ°&?‘5‘?’§“‘ ‘é“B’iogifb?tP‘E R ‘?y(ﬁ%i"?”éie geiasHig; (pgans a
conpounds of tilgecenaining itlennicegenadtan ahd fuathetr havirdgeatanbst B-7 daebohctoms) fwhich
i npl ant abl,g phﬁ‘é gﬁg%hiaﬁl nsﬁ'c%}’a'téa%ndQBP%{]éB} H%rePBe o&&'ﬁ?s %Pﬁ%ﬁ.]t NV®

mat eri al , encase ease rate-regulating aht's are
to be appl i edarsd(ﬂsc%t Exanpley of sych) grgs) 4r§f azgrwewwrrolecgmea%@r@we’ atpﬂaa@e

i ngredi ent at marphalifiy andithieimeipholienst ant rate over relatively |arge periods
of time, for instance fromweeks to years. Methods for the preparation of
i mpl ant abl e phar Tiectewn haegendesans fuorias, chl@ihe, hipmin200®dIN® 001 61586



PCT/ EPOO/ 02865 such are known in the art, for exanple as desel iJblg@008

Eur opean Patent 0, 303,306 (AKZO N.V.). s Thus, the conpounds according to
the present invention can be used for the sanme clinical purposes as the
native LH, with the advantage that they display altered stability
properties and can be adm nistered differently. The conpounds of the

pr esent wherein B=NH, represented by formula ( nerally
be prepargﬁﬁqh%ﬁﬁmnng art-known condensation of an acid o? ?%?ﬂﬁﬁg (rrer)
with an amine of formula (1V). ~0 Z W\ o0 R2-A -N X OH (I11) + HNR3 --
(1V) (1-a) The above reaction is typically conducted at roomtenperature in
a sui tabl e sol vemie, tefin 92-E)hepbofclaalkyi(l Behdkaxycmeas N, Hutddodyeloblkyf @isupm de

di chl
3 (benporr  asfaRy 43 AReR g §UPLN Bl EGF naSEe B30 sComkerr o
(TBT'U) or rtbwkwgpwmmhmna&\smpmm nrﬁvlﬁ&&mkf fiéd-ophosphat e (PyBr OP) and

terti b d K
Formil & (1) whorlrrom 8- 5T RAI RSl Rsy ool BB S2RRBU T Bpar ed
in the same wasboastoiess defired padymmlyf gtackxdrtp o (186)atkoxy gronp|the {lkexy)moiliy

starting fro ructure (111) and al cohol s of
f or mul ag(v) ma@%b%%mg\ag?r&%%aﬁ&@g ~ RZ_ A~§\I X )CR (V) (I-b) R~ Z r ~ ~

0 RR-A _tV X NHﬁie teetd (&Wh@)a%@@&d&@x&@l ftaR6ar 431 RGP EBRQIN$S 694 Tdagbon
conpounds of

In eprese by fo la (1-c¢c
can’bo.pr cpariinby LORLAEIHB, tupnitiod TRCHITRIE TR o mhdh ey o1
C(O) (CEt) wi tthe mmpommrc&slfou@ﬁdeﬁ@rl @H Hetewarylalfoxy igroups ateaamalogs of thent s
such as efhansgliac ?aﬁnbmafa) gr@l!ipst £t1éa8Mielughy b heddrofRbiR Yad sl @R Adndrse (50 O

in the presence of a base, sodi um s et hoxi de, sodi um net hoxi de,
pot assi um car boridieetemn (bﬁChﬁgﬂaarhohyldmemscba aldcarbenyl group,~th©alkyb group of

-1 X CH2- C( O)fh conteins 1-8 cdtbon fSmBand habltHelsaffe nRadthd 3¢ revioflsly defihed)

The term (6-14C)arylcarbonyl means an arylcarbonyl group, the aryl group of which

contains 6-14 carbon atoms and has the same meaning as previously defined.

15 The term (1-8C)alkylcarbonyloxy means an alkylcarbonyloxy group, the alkyl group
of which contains 1-8 carbon atoms and has the same meaning as previously defined.

The term (6-14C)arylcarbonyloxy means an arylcarbonyloxy group, the aryl group
of which contains 6-14 carbon atoms and has the same meaning as previously defined.

The term (1-8C)alkylaminocarbonyl means an alkylaminocarbonyl group, the alkyl
20 group of which contains 1-8 carbon atoms and has the same meaning as previously
defined.

The term (6-14C)arylaminocarbonyl means an arylaminocarbonyl group, the aryl
group of which contains 6-14 carbon atoms and has the same meaning as previously
defined. -

25 The term (1-8C)alkylcarbonylamino means an alkylcarbonylamino group, the alkyl
group of which contains 1-8 carbon atoms and has the same meaning as previously
defined.

The term (6-14C)arylcarbonylamino means an arylcarbonylamino group, the aryl
group of which contains 6-14 carbon atoms and has the same meaning as previously
30  defined.

The term (2-7C)heterocycloalkyloxy means a heterocycloalkyl group containing 3-8

carbon atoms as defined previously, attached to an oxygen atom.



Al ternatively, conpounds of forrmula (I-c) wherein X=S, repregéduyR008
formula (1d} can al so be prepared fromthi oam des of structure (VIII)
wherein Wis as previously io defined, and compounds of fornula (1X)

wher ei n V=hal ogen such as brom de or chloride, via the abovenenti oned
procedure. R~ R~ Z\ WY\ ~OV-CHZ-C(O-R3 --- ~RR-AHS RzZ-ANS Ra
(r-d) (vl I ~ s Related cyclizations are descri bed ture see
f or exanpl%z)?‘.g’ﬂ.)ég“shar anin, A M Shestopalov and V.K. Pr Oﬁ%ﬂg#ﬂgk%@ .

Chem USSR (Engl. Transl), 20:1828 1984;-8.H Khalil and A A Ceies,

Phosph. Sulf. Silic. Relat. Elem 60:223, 1991. A suitable nethod for the
preparation of *rﬂé% @@t@@y&&m@%x{yl thbans! 5 ofdMAIBH ler ?omta@ﬁﬁg3n§<ém5§d

saponi fication of esters of neral struct Saponi fication zo

t akes pl ace F‘W“isﬁ‘é F‘@QQFF&?“B‘V aé‘af}’é’gé" %rh‘&’ﬁ'g%&ati"int h| um hydr oxi de, potassi um

{emoratur e (30188 B ff*’@%ﬁ"@” gitaff, ) 45F g AR G hofi, B °G

RZ- A -N X Omefined| preyiowdyipritaehied tof af @P‘Vﬁ,ﬁ“aatel)() (frdyCHletgparpare gropps are
cyclizatign @ﬁal rdfdué (CM@EyRRS gtovpy, aMdake iMBIGHRE06Y Gtroadmifieted fRdin

previ ously f%,ﬁ)t ynt hesi s of conmpounds (1-c). In s certain instances, an
i nternedi ate yclized- product can be isolated, which cyclizes upon

repeated treatnment with base. Alternatively, corrpounds of formula (X
wherein X=S may al so be prepared via the sane procedure described for the
synthesis of deltihaabéeneshoyn thd) contppundscifitheaabiosnmentiqued farnulg Itane taprbleEd) CEt

(1 X) wherei npMdirg t@%relﬁmﬂébéﬁéﬁirXn&ﬁfokd’h%@msﬁ&ﬁ%tﬁﬁ@d cyclizations are found
inliterature. For exanple, thieno cyclizations are described by A A

Santilli,oD. H Kh&ineadioh.fiithey\esidles in aphatiedceutizaly@impoStienmtontpribity, a BiQeke S.

W eveg, U RIEERARRER el pouly of SRERERN Myl Rengll Bifula LU0 EL
19303 HL \ftevveg pama@unmgr& i:)ﬁh&isnaﬁ'h@hdfacoﬁﬁmsé-g%hyl G5-Mfig68 phefyl-2Vi eweg
an el t ner, ar e

o rrol I
descri bed e. §H° }{Faﬁopﬁ“ﬁwt@ﬂ 'ﬂ’oi ?lfF‘)X 62)"“"9@%‘%’0@%&‘3{’10 FEO4: 819,
1969. Conpouptenyb2-rhatinyithicathiend[R, 3w pyraniding/6-curboxylateewri eshyd | Srandimbidaptenylean be

Zygt hg; 'n thl%fll :‘z%ét r{wuﬁenwﬁmmnﬁwe%&@wémé%&m m%%mrom@mak&u by

Y971 ST b ¢ ybteation. dRpbrhocareou SeeBedp toiUPIonSe Ve LRI RPTPY- &
treated w t h fi@Et 3spatt oé ltleviatenton exsjdes mtthe ase(df@ bityckic hadrbammnaticTérenmadd t | on

of an appr Op%bf\hg tl?eoé]e\‘@m forﬁuﬁ 1 R BeARGnyrRAE QF a%ﬁ@du%%&h@ fd?“rhé’f:oxﬁ}ofl Rer PCS

or N, N di et hyl a reacti on m xture horter

reaction ti mé&tl Wdefemthsvp@F%cwp%lﬂ@W? hred tq %ﬂ")vateﬁge rfwmr AN OH
PCTI EPOO/(%2865 R~-ZY\ ~0OR-A -NXO(~)

The bicyclic heteroaromatic derivative compounds of this invention may possess
one or more chiral carbon atoms. The compounds may therefore be obtained as chirally
pure compounds or as a mixture of diastereomers and/or enantiomers. Methods for
obtaining the chirally pure compounds are well known in the art, e.g. crystallization or

25 chromatography. B

For therapeutic use, salts of the compounds of formula I are those wherein the
counterion is pharmaceutically acceptable. However, acid addition salts of bases
according to formula I, may also find use, for example, in the preparation or purification

30 of a pharmaceutically acceptable compound. All salts, whether pharmaceutically
acceptable or not, are included within the ambit of the present invention.

Examples of acid addition salts include those derived from mineral acids such as
hydrochloric acid, phosphoric acid, sulphuric acid, preferably hydrochloric acid, and



21 July 2003 WD 001 61586 Conpounds of forrmula (VII1) wherei n2Wuly 2003
previously defined can be prepared by treatnent of derivatives (XI) with a
sul furizing agent, e.g. P2S5 or Lawesson's Reagent in an appropriate
sol vent such as pyridine at elevated tenperature (preferably reflux), see

Z.H Khalil, Phosph Sulf. Silic. Relat. Elem 60: 223, 1991. - 14 In

anot her am des (XI) nay be treated at el evated, EERGh
(preferabl‘%ﬁ‘gﬁ Fq.?x) with SOCl2 to give conpounds of for {:a ( ?9% as was
described in literature by DDH Kimand A9% Santilli, J. Heterocycl. Chem

6: 819, 1969. s io Furthernore, conpounds of general forrmula (VII1) wherein
Y—C:‘| an? Al 8;@1(11'8%81@:; lik€BitAS £id Et%td@%é ag;ar Badtia adid] lh&t¥c3a)c1d0i&ﬁletik§(?cl‘ic;’ 'htxengﬁé zed by
cyclization o upsat urate 0 ormul a an

t hi oacet ani dé&° El>gfeJ i¢ ci‘%% %ﬁﬁ?ﬂ’ﬂ"z% a?f?a\ ?{17\‘70 +. ~WHNR- ~ SR
(XEr)y (Xirr) (vl -a) In a typical experinent conpounds (XI1) and (Xl I1)

are reacted in a solvent such as ethanol, nethanol or tetrahydrofuran at
el evat ed t enper 8uitable {dorisiseativinl rputes fdr tbe) compotits qf ferseiec Boophalraaeytically .

pi peri di ng, raEdeEttaW |sﬁf§‘ tR&eofS Add He@arf@tt@gé?bﬂ%s e aéf?&g iHpRe@thioXd fgamiRLAL ed

cyclizations. are found In |iterature, Leitner and

G Wagner, PifiFGigns submptagees ‘!EJQS@I‘SH“"‘W%Q@@“J&%&"GM M{j‘ﬁ%‘r‘“’“ﬁﬂﬁﬁ‘r’%%‘?se 46:
51, 1991. Al toel matiiinednpsal calnpinistradion o Preferabiy| the (CUmpburals rdy= bENjimarisierbé

synt hesi zed t tructure
0 s RO AR B B Sy e
Het er ocycl es phmr@szqaltlceﬂ@gmpwz on therpofy Wil ng@ﬁﬁsrlmecytsmﬂs@elp eghqrasutio g6 s
-15 R~ N o~/ efftdtho (b¥l dhieSed (tréatrNrit oﬂﬁlfcmh{yylcbritraaépn(o?@/ ahd GadyPeid ehsthahe

Soveral |1 ePACEHE Fonleiogy BB EARCMCIRN SRlol o YR RBof TR %)

NHt RZ_A H Oindividual subject to w om the medicament is to be administered.

In general parenteral administration requires lower dosages than other methods of

administration which are more dependent upon adsorption. However, a dosage for

15 humans preferably contains 0.0001-25 mg per kg body weight. The desired dose may be

presented as one dose or as multiple subdoses administered at appropriate intervals

throughout the day, or, in case of female recipients, as doses to be administered at

appropriate daily intervals throughout the menstrual cycle. The dosage as well as the
regimen of administration may differ between a female and a male recipient.

20 In case of in vitro or ex vivo applications, like in IVF applications, the compounds
of the inventions are to be used in the incubation media in a concentration of

approximately 0.01-5 pg/ ml.

The present invention thus also relates to pharmaceutical compositions comprising
25 abicyclic heteroaromatic compound according to formula I, i.e. including
pharmaceutical compositions comprising ethyl 5-amino-4-phenyl-2-
ethoxycarbonylmethylthio-thieno[2,3-d]pyrimidine-6-carboxylate, methyl 5-amino-4-
phenyl-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylate or ethyl 5-amino-4-phenyl-
2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylate, 6-acetyl-5-amino-4-phenyl-2-(2-
30 oxopropyithio)-thieno[2,3-d]pyrimidine, 5-amino-6-benzoyl-4-phenyl-2-
phenylcarbonylmethylthio-thieno[2,3-d]pyrimidine or 5-amino-6-(4-chlorobenzoyl)-4-
phenyl-2-[(4-chlorophenyl)carbonylmethylthio]-thieno[2,3-d]pyrimidine in admixture

with pharmaceutically acceptable auxiliaries, and optionally other therapeutic agents.



(XVI) (XVI1) (XVIlla-e) (Xl-a) s For exanple, derivatives of 2flaum20d3( Xl - a)
wherein Rl= (6-14C)aryl or (413C) heteroaryl may be synthesized by
condensation of ethyl esters (XVI), wherein Wis as previously defined,

wi th al dehydes (XVII) and conpounds (XVII1), which may be isothiourea
(XVI'll-a), isourea (XVIII1-b), nonosubstituted guanidi nes (XVI l-c), io

di substituted guanidines (XVII1-d) or amdines (XVIlI-e). NH RZS \ NHyNH
RzO \ NHSRMORMPIS86- H NHyR~ NH N~ RO NHSNH R~ bCTEpad0sRes

NHp(XVI T T -a) (XVITT-b)(XVITI-c)(XVII1I-d)(Xypl-l-e) In a typical experinent,
conponent s (XVI) (XVI1) and (XVIlla-e) are suspended in ~ s an appropriate

sol vent. €. 91y baNakes fTBERANELeprs DM B L bR G s M the qher

nethylpyrroll none uran or pyridi ne-an ase suc
pot assi um caniedites oﬁbdcanmoaman adenot deldietiouste theardipients thegofli um et hoxi de is

added. Reaction_takes place at I evat e e refl ux After
filtration, restUEge légt%ﬂm pnsi ’ﬁ’c\‘ﬂg? gl' ng %E @f %’fag’dreftﬁﬁ“?fl ARt %‘I’l whi ch
product s (Xl {myludingc irpasdenmal,( Buccklarhé, suklingel)Saiagivalad pareniiralh(inclgding hesi s

287 {1979);; %uMutaﬁpﬁhsEl infthhafulad: Mirddbsrdl @n@ngltrﬁﬁ%al | aBﬁﬁﬁis‘{raqu?t rggRedr on
39, 3197 (1983 ussaln

Het er ocycl . éﬁ?sws MRYobS Pre @yawnmetﬁg 25 éma‘rvnwhtae@;tﬁfp M 2at i on
occurs on thexadplef using ahethoudsosuchl aast thosu désceibeddBQ Gennayx ygedl.,, Rehiaped's 21

Jul'y 2003 VOp i é@ﬁaPﬁén@?&%tﬂ%ﬁG%ek i’ﬁblfsl‘ﬁ\g géﬁxghx%”%%aé’eeaekﬁe@lathart .

performed on a s such Merr | sI'h using an appropriate
Li nker, see 8 %’W'@"AP’EP‘”M‘%WWI( %{hﬁmE“fRC’”’Feél der, J. Org. Chem 63,

723 1998 ; | d I,
(25 SR B B PR ST b Bl i L Bl 0
(Xl -a) wher eiany Raxillarnageny dhd 4G} ingy aggmt(somwm@c%ﬁw xngm;enﬁemhépar ed

via substit utghga &)fnvgﬂtxohél e fhke Vit '(G&ﬁmaﬂ)f sfﬁdﬂk@h(é&' mrsorbuﬁeﬁsrdnhem on of
4-SMe in conmpounds of fornmu -A -a)

(XI-b) 10 1s BYniEEpras é\hbrkcﬁ‘i?)‘&cf’éo{ﬁ“fs haWé‘é’%Pgeé’r‘Fs‘mﬂr“@“f"é&ﬁﬂ“i nliter at ur e,

Fon3; A A Sapt L PSRRI s ons SRAT, for ora R HENED m W brestliel W 5

1971: J. U ardiscraw dpsamshupits sech appillgablra 6r eansples, onasraRowdpior granuldstasagay cl .
Chem 30: 10630luti8®3i sudpenbiofKEhs detiviSingtedebi @8y zﬁl@d’lbe &egmteBIa@QIbglus Chpdste.

9: 1703, 1995 Pyrl di nes of ra WECN,
r epr esent ed &l mrﬁff?g'(l gurrgleraé%é)s%ﬁ%%ﬁeg étx ?rglo ﬁgﬁ_‘hﬁgf (r)%@gf
a, ~3- unsat urai‘él@etllétw\lptlrl | es of general struct ure (XI V) with carbon

d| sul fide and aIPI<¥I |od|q ve cor ounds of g,%ner al fornula (X X),
as described by 'B" RgfeniFE adﬂé‘?‘?“aﬁ‘l‘@ﬁ’r B‘Htagﬁ FEOTS §SHIde 139880US ARG FY%¢ i on
of conpounds agfiedus Ismileanj@do)o Thenaberpositivnl mayclerptescntod i wt-dise or mlgbddd;sy K.
P)G& eke, Z. ORghim: fdt42afifld sdalciAR5 ad ShpuRY idddhilese Qbrc@ NS febzelRfeu! @
(X% (lyophilised) condition requiring only the addition of sterile liquid carrier, for example,

water prior to use.

Compositions, or formulations, suitable for administration by nasal inhalation
25 include fine dusts or mists which may be generated by means of metered dose
pressurized aerosols, nebulisers or insufflators.

The bicyclic heteroaromatic derivative compounds of the invention can also be
administered in the form of implantable pharmaceutical devices, consisting of a core of

30  active material, encased by a release rate-regulating membrane. Such implants are to be
applied subcutaneously or locally, and will release the active ingredient at an
approximately constant rate over relatively large periods of time, for instance from
weeks to years. Methods for the preparation of implantable pharmaceutical devices as



R R CNCN~-CNRz R= (XIV) (XIX) R CNS' "OR ( 21 Jul 12002008

001 61586 - 17 PCT/ EP00102865 Met hods to determ ne receptor binding as well
as invitro and . in vivo assays to determ ne biological activity of
gonadotropins are well known. In general, expressed receptor is contacted
wi th the conpound to be tested and binding or stinulation or inhibition of
a functional response is neasured. s To neasure a functional resgonse

i sol at ed DNR 08468%86li ng t he LH receptor gene, preferably tRETHEAUNSecept or,
is expressed in suitable host cells. Suchia -cell mght be the Chinese
Hanster Ovary cell, but other cells are also suitable. Preferably the cells
are of manmmal j ol J] 4. B -7 . t hods
to construct #@23%%{%2& &ihge%rfgllsg’f%ﬁ%:g{ ﬂgﬁ%fllr)]éeasmarégzagﬁnl g%%%m]ﬁ%ﬁ%e ~0
art (Sambr ooKABZQN.V.).\ol ecul ar O oning: a Laboratory Manual, Cold Spring
Har bor Laboratory Press, Cold Sprin bor atest edition ressi on of
receptor is att ﬁﬁé&ﬁ%ﬁdwgss%‘%%%ﬁh@ft%eepﬁ@l (o #’ﬁé’s%fieg’llrziﬁgedsamﬂot ei n.
Techni ques f oinigiak purphiseeast theinative dgb rvathi the advagtage that ey didplay alered stalatiyences,

PCR, and gonsgrsmésqmein&whhmit&e@aﬂre%am systens are all, by now, well
known in the art. Portions or all of the t s encoding the desired

protein can be constructed synthetically using standard solid phase
techni ques, preferably to include restriction sites for ease of ligation.
Sui t abl e cont r ol Thelcempernds phiihe presgns dnvieptianowhesginl BENK, sdpzasewied by farmaelai(kcl uded

codi ng sequenyag atndbAlyeOpeshest folloivh dANoWRdiongenS AR UTCRSacid St FotmiRl |
known, expreﬁiﬁon.s¥sten38€ge‘ﬂow vai |l abl e which are conpatible with a

wi de vari ety P Wosinamipe el opayla B&okaryotic hosts 20 such as bacteria and
eukaryoti ¢, hosts such as yeast, plant cells, insect cells, mammlian cells,
avian cells and the like. Cells expressing the receptor are then are then
contacted with thegtestz conpound to observe binding, or sginulation or
inhibition of a fupctignal response. Alternatively isolated cgll nmbr anes
cont ai ni ng the exXpre&ss regceptor may be 2s used to neafur el bindi of
conmpound. For neasupenedt bi ndisng rggpoactivel y or, fhuopescent 'y, I abel ed
conpounds mayRtfe u¥ed. *As ref erence conpound human r®€ombNnanf LH can be
used. In the alternative also conpetition binding assays can be perforned.
Anot her assay i nvol VBB screening for LfVWeceptor agorust cdmpounds by 3o
determ ning stinulation of receptor nedi ated cAMP accunul ati on. Thus, such
a nethod i nvol ves expession of the receptor on the cell surface of a host
cell and exposi the cell. to the test,c und.. The amount of .CAVP i s then
reasur 6. The. | edieimogy Eoeten & i eally SRt IR HA et pGalBE SufaSillienss | he
i nhi bitory oregtamagretid saivest Seaht asoN, N-dienethytforneamigo an dichjsoemdéshandi nging @ t he
receptor. s Zhudlly/ 2098WORR! 6458%)-(bbBzR@ELERIGNORREH tradtibtliyliirOiiuin0

di rect neasurge t of e. l evel s.in t.he expqsed cell,.cells |ines can
be used whic hteﬁgﬁpugﬁog’f’fa?eo%ww(gn Ef"é’&"{%‘i‘@ﬁm\i{ﬁ‘f‘ﬂﬁ}"g@@&“& Ei’(fﬁ%%‘ﬂ’l’?f’é’omear e
al so transf ecPeBrOR)tahd a testiarpbase,.ONA NeMdostipnepylethylapund. er gene t he expressi on
of which responds to the level of cAMP, Such reporter genes, m ght be cAW
i nduci bl e or ni gHkevdseygompayads offpmapls () wherind3th peing sapresprigd by bregldbct ed
t 0o novel CANMP)reas peprpated il therpamicsway 43 dgsdribedihbove éaaroimpbuglid fentuled<i),on
m ght be nt . . . I i }
g 9P Jt&%l&%ﬂ?@%clﬁé%tﬁ ﬁé%gm sﬁh&ﬂigggl,) agcﬁ@%}ﬂ&% d

g | evel s of
CAMP. Suitable reporter genes e e.g. I ne p%osp t'ase, firefly
| uci ferase and green fluorescence protein. The principles of such
transactivation assays are well known in the art and are described e. g. in
Stratowa, to Ch, Hnder, A and Czernil of sky, A&'P. (#1995}

Curr. Opi n. Biotechnol. 6: 574. For selecting acti oungs testing at 10'5
M nust result in an activity of nore than 20% of mal activity when
LHis used as a @Hﬁerence.H@MbthEL_cLiterkpp ' t NRgrEC50 val ue whi ch

must be < 10-5 M preferably < 10" M
V) (I-b)




The skilled artisan will recognize that desirable ECso val ue@1auly 200pendent
on the ~ s conpound tested. For exanple, a conpound with an ECso which is

| ess than 10-5 Mis generally considered a candidate for drug sel ection.
Preferably this value is lower than 10-~ M However, a conpound which has a
hi gher ECso, but is selective for the particular receptor, nmay be even a
better cang,|0 ARy SCreening for LH receptor agonistic corpgqmg@mg@n al so be
performed by usi'ng a 20 nouse Leydig cell bioassay (Van Damre, M,

Robersen, D, and Diczfalusy, E. (1974). Adfa Endocrinol. 77: 655-671
Mannaerts, B., Kloosterboer, H and Schuurs, A ( 1987). Neuroendocri nol ogy
of re)pr oduct i on.ThRcoripdundsdf fotmelh (1) Ehsrein Eisebond) refiesented dy Porirulstiey canB. V. |
49- 58 In t PhA 'a 3 ( ne
producti on CEIHI’? %§§a§?dybu§(§e Q}:Hﬁ%}%ﬁ SSP “?ng {39?%0‘: e %ln rﬁ%?tdaég@)t%

To measure i rivith campaengdsyafiggnessl smapture&!m mrsuagtdw@vqnes S@@hmmgl oethanel; on

i nduct i onbl n drmﬁhyursﬁmnceﬁ eﬁaﬂe@ﬁn@&m{ir@@o °CRid thk t%relaéh‘éé)éfh mteu %?dxaﬁi&' e
m ce can e prlne nar I OXI e ater
[t eat od wi h QiR ikt O ol FRBBRAT it OFhtEl 2 o Lo

agoni st treatnent and the nunber of ova in the oviduct can be
m croscopi cally assessed. 30 The conpounds of the present invention can be

applied clinicallygin those regi nens where now LH or hCG i used. These
include LH substitltiop anong subjects w th hypogonadal hyQogonadi sp either
mal e or femal e, deycl e adm ni stration fo induce ovul atlon oWyl apt on

i nduction (O) (}Ecp troll et hypef@GRuRati om(coH) o t/ongf the
corpus | uteun®™r” 28 Jul®y 2003 WD 001 61586 - 19 PCT/ EI506102'865 ’fhe fol | owi ng

exanples are illustrative for the invention and should in no way be
interpreted as |inVilj ng the scope of(Vilhe i nventi on. Exanpl €bkc)s Exanple 1

Et hyl

5- am no- 4- ( 3- netAlexmativepydompRundstdf forotvilao hivberein2X=33, d¢nssentad by ﬁmnﬁladhr box!| a

o o Stk 1P %ﬁg%ﬁpmmgdég%%&mWﬁn%{a%@%@ﬁgﬂal dehyde (243
pl), ethyl yﬁ%ﬁ&*&t@m@%f@ﬂ 3(Iéédw%”gés¥| g@%rs‘b‘éh é’r?m‘fﬁS"rrrg) in
abs. et hanol c(IQornile)vmﬂreabMemmﬂor&ﬂpﬁﬁé‘dlfrmr 5 h. The reaction m xture was
cooled to OCin an ice bath, filtered and the residue was heated in water

until a clear solution was obtained. The solution was acidified with 2N HC
to pH 2 and cooledgto OCin an ice bath. The resulting crygtal szt s were

filtered off and drievan vacuo. Yield: 186 ng. MsS-ESI: [ MtH + = 274 2.

TLC. Rf = 0.50, gel , dichl or onet hane/ net hanol Ol 20

(b).6- ChI or o- 5- J@no - ( 3- met hox yjuireaQ)-F2- met-hyHt-hi opyru’lh\d e R3(0. 75
S

m} was added”® alStirred sol ution of
5- cyano- 4- ( 3- net h&ﬁghenyl ) - 2net hyl E%o- 6- oxopyri m di ne (SOZI indry
dioxane ( 1 m). Br 3°h at 80C m xture was cool ed t Cin an ice
bath and crushed ice was slowy added. After cessation of the exothermc
reaction, water was added (3 m ), the solids were filtered off 2s and dried
i n vacuo. 1¥i el d:Rel4tdd oyclizMBnkSre dpdvtibidtir=li@Sture,. selfor eX¥mpie (.86 Shaadin,ca
gel, dichloro E

AR4 G %l/ ﬁi)v K! H&é{onﬁnko_t 31 01g. Chem, USSR §Enngd'ans D 2B e

5amno4(3 met hox -2-
e Sodi um et hold8deZ ! Nll 395?\ 1 Geigsn Bhosglu eyl %"‘8 %ﬁl?trlﬁ'é’é} BP% 1SH - of et hyl

2mer capt oacetate, (9
G ohi or o 5. oy andh Eiashs ke for e propesrien R Aol s IR it SRAHEP ary
et hanol (4 ml base-afediated 3sahoraficabioT of thylriestersr f geasral s@uctigrg| (K)-284p@nification
20  takes place in the presence of a base such as lithium hydroxide, potassium hydroxide or
sodium hydroxide in a mixture of aqueous dioxane at elevated temperature (80 °C to

reflux).



WO 001 61586 -20 PCTI EP00102865 cooled to OC in an ice bath, @illuly@®03ith
water (5 m) and the solids were collected by filtration and dried in
vacuo. Yield: 260 ng M5-ESI: [MtH + = 376.2. s TLC. Rf = 0.44, silica gel,
di chl oronet hane. Exanple 2 Ethyl

5- am no- 2- et hyl t hi o- 4- phenyl -t hi enol 2, 3-dj p~ri m di ne- 6- car boxyl at e

Cycli zat i owoQ@b/ersget hyl i sot hi ourea. HBr (185 ng), benzal delrgadEpri@22865pl ) and
ethyl io cyanoacetate (117 (err)l), treat glént of the product with POCl3 and
subsequent reaction with ethyl 2-nercaptoacetate were performed according
to the methods described in exanple 1. Yield: 49 ng. MS-ESI: [MH + =
360.2. ~ s TLC. Rf =®.46,#silica gel, dichloronet . fexanpl e 3 Et hyl
5-ami no- 2- n- pentyl t hiag4-phenylg thieno L , 3-a~pyrj - 6- car boxvl at e
Cyclization of S-n-fpentyli ourea (146 py), be
ethyl 2o cyanoagglate, pl ) Joet r eat ment of tgh
subsequent reaction wth ethyl 2-nercaptoacetate were perfornmed according
to the met hods descrlbe in example 1. Yield: 45 ny. -ESI: (M+H + =
402.4. zs TLC Rf = ) silica gel, dichloronet han(e Exanpl e 4 Et hyl
5-am no- 2-n-nentyl t h| o 4-(3-thienyl )-t hi eno[ 2, 3-dj gyri m di ne-6-car boxyl ate
Cyclization of S-n-pentylisothiourea ( 146 ng)) thiophene-3-carboxal dehyde

183 pl d 3 duct
, 55,21, S S st e b i

per f or med accwlarl%&f{z@@wtﬁétdﬁ%fa@ 33"@@&19}%%‘0 o pompauog (1) Wg
Ms-ESI: | M+H]ctrtan4ﬁHﬁan2es an ﬁﬁe@&ﬂyteZ—ﬁ&&yVﬁeﬂObnﬁdﬁﬁ Gan Blisolate@; wiifh cydliz&5,

silica gel, d+p8 thgH’tul%Qﬂ?ent / @E@%lgﬁgﬁgel bfin®. (g’ltfjebﬁllula ((,X) wherejn

5amno4(3 n-gentylthio-thie rlm ne- 6 boxyl ate s
Cyclization of=% J‘i‘ﬁyp g PF i eRasdo ireth e(sa‘I‘&G’rﬁiff’“reB qSEfl‘b&Fid@W]éFesf(“ﬁl"é’Q o) and
et hyl cyanoacdtieitbe§ 1), by)cyclizatian € VIIDf with &V CHAYOYIEWIKN whekein3 Vaisdas
subsequent re g‘“)lps (yggﬁlp et hyl 2-nmercaptoacetate were performed according
to the msthoopsd ri edd'in exanpl e

10 Related cyclizations are found in literature. For example, thieno cyclizations are
described by A.A. Santilli, D.H. Kim and S.V. Wanser, J. Heterocycl. Chem. 8:445,
1971; S. Kohra, Y. Tominaga and A. Hosomi, J. Heterocycl. Chem. 25:959, 1988; H.
Vieweg, U. Krasselt, N. B6hm, J. Prantz and G. Wagner, Pharmazie 45:731, 1990; H.
Vieweg and G. Wagner, Pharmazie 46:51, 1991; G. Wagner, H. Vieweg and S. Leitner,

15 Pharmazie 48:588, 1993. Pyrrolo cyclizations are described e.g. by D.H. Kim and A.A.
Santilli, J. Heterocycl. Chem. 6:819, 1969.

Compounds of formula (VI) wherein W is as previously defined, can be synthesized

following literature procedures as described for example by A.A. Santilli, D.H. Kim and

20 S.V. Wanser, J. Heterocycl. Chem. 8:445, 1971. In a typical experiment, an amide of

general structure (XI) is treated with POCIl; at elevated temperature (80 °C to reflux).

The addition of an appropriate solvent, e.g. dioxane, and/or the addition of either PCls or

N, N-dimethylaniline to the reaction mixture may result in shorter reaction times and
higher yields of chlorides (VI).

25



1. Yield: 18 ng. io M5-ESI: [MtH + = 392.2. TLC. Rt= 0.60, siiiJolg 2068,

di chl oronet hane. Exanple 6 Eth-~rl

5- am no- 2- benzyl t hi o- 4- phenyl -t hi eno[ 2, 3- d~pyri m di ne- 6- car boxyl ate is
Cyclization of S-benzylisothiourea (203 ng), benzal dehyde (203 pl) and

et hyl cyanoacetate (112 pl), treatnent of the product with POCL3 and
subsequentwe RAgikdsOn W th et hyl 2-nercaptoacetate were pePCUERME288E cor di ng
to the nmethods described in exanple 1. \{ife d: 114 ng. zo M5-ESI: [MH + =
422.0. TLC. Rf= 0.70, silica gel, dichloronmethane. Exanple 7 Ethyl

5-am no- 2- benzyl t hi 0-4-(3-thi enyl)-thieno[ 2. 3-d~pyri m di ne- 6-car boxyl ate 2s
Cyclization of S benzylisothiourea (203 ng), thiophene-3-carboxal dehyde (
183 W) and ethyl cyanoacetate.{1 ~1),. trea t of. .the produc it h
P13 and subseliiERter SRco bt LD besies Ebdbv e e R b o
accor di ng t oreflng) with BOdY, tdepercompourids ot foamplad VD), asvivas| dgscridad frlite@ture/By ES| -

[ MiH) + = 4283y @ihGindX A, Qafidi, 1511k kbR Uthentlb 819 O0g0Et hane. 21 July 2003
WD 001 61586 -22 PCI/ EP00102865 Exanple 8 Et hyl

5- am no- 2s benzyCbipourds 08 fdrmmuial (WIMhwisein 2V 3s af) prgvibmslddefmed canbd preparad e

Cyclization Qf .S [ ' : H?ﬁ["'f | deh »o and

et hyl cyanoag%t“g? @%? F%bﬁ gf?ﬁ?{gggt\(&%&% 0 .t.ﬁlgg pag%xg’ug'?' \%g%h&P%%?%sgg%%
subsequent r Rekgenbin g anproprigierpplvent sugh as pyrishcettplevated tempsaptns (pesderad¥ or di ng
to the nmet hodfudysed 2. PeRhalil, BrospiISelf1SilidiRelal EI&B. 60g223yBoES| @ [ MrH| + =
412.2. TLC Rf= 0.60, silica gel, dichloronmethane. 0 Exanple 9 Ethyl

5- am no- 2- benzyl t hi 0- 4- ( 3- net hoxyphenyl ) -t hi eno[ 2. 3-dJpyri m di ne- 6- car boxyl
ate Cyclization of S-benzylisothiourea (203 ng), 3-nethoxybenzal dehyde (243
ul) and édfhyl ~ s cyanoacetate ( 112 (err)l), treatnent of the product with

POCl 3 and subsequent reaction wth ethyl 2- Qace} ¢ e rfornmed

according to thg“ﬁﬁ'ﬁfﬁﬁs“ﬂ@?&f?&boé”&e‘?eﬁﬂg%a}n@@?&%rgflgﬁgfm\%‘é‘ lﬁ\%ggglo

[ MtH] + = 452 répresgted b forfriuta (VINZ3) @i |biecsanthedized dhycépcbzagior tof af@-unsaturated
ketones of formula (XII) and thioacetamide (XIII).

Rz
1
J\/ r\/lw
I © + HaN W R' H s
R2
15 (XID (XHI) (VIII-a)

In a typical experiment compounds (XII) and (XIH) are reacted in a solvent such as
ethanol, methanol or tetrahydrofuran at elevated temperature (preferably reflux) in the
presence of base, e.g. piperidine, triethylamine, sodium methoxide or sodium ethoxide.

20 Related cyclizations are found in literature: H. Vieweg, V. Hanfeld, S. Leitner and G.
Wagner, Pharmazie 44:639, 1989; H. Vieweg and G. Wagner. Pharmazie 46: 51, 1991.

Alternatively, compounds of formula (VIiI-a, W = CN) can be synthesized starting
from o,B-unsaturated dinitriles of general structure (XIV) and thioacetamides (XV) as
was described by G.A.H. Elgemeie, Heterocycles 31:123, 1990.

25



Exanpl e 10 Et hyl 21 July 2003
5-am no- 2- (4- chl orobenzyl t hi 0) - 4~henyl -t hi enof 2, 3-dl pyri m di ne- 6- car boxyl at
e Cyclization of S p-chlorobenzylisothiourea. HO (237 ng), benzal dehyde
(203 p.I) and 2s ethyl ~yanoacetate (117 itl), treatnment of the product
wi th POCL3 and subsequent reaction with ethyl 2-nercaptoacetate were
perfornmed {efdlsfishd to the nmet hods described in exanpl e bcrXipsddisess34 NO.
M5-ESI: [MHHl + = 456.2. 30 TLC. Rf = 0.74, _silica gel, dichloromethane.
21 July 2003 WD 00161586 - 23 PCTI EP00103865 Exanple 11 Et hyl
5- am no- 2- et hoxycar bonyl neth I thi o-4- 3-methoxmhenyl)-thieno[2.3-d]p
r~rimdine-6-carbox~late clization of S-jrethylisothiourea sulfate ( 139
ng), 3-nethoxybenzal g e (2434pl) & d hyl cyanoacet at ?Vﬁll- 2 pl),
treatnment of the proddct W,th POC 3 and ubs'é’éuent reaction wth ethyl
2-mer capt oacetate were performed accordi &4 to the nmethods described in
exanple 1. Yield: 37 qvMB- ESI 1 [ MbH] %x%)448. 2. 1o TLC Rf= 0.12, silica
gel, dichl oromnet hane. anple 12 Et hyl
a-/ alrri no- 2- met Pyladﬂipbuﬂds(ﬁfdrhiuﬁm»wlﬁdiéiﬁ YN {regaéﬁérm% bynfioethiite ( RE-£)adak) B
clization of  S-nel ' L our 5 ng),
t hi ophene- 3- c%?%&%%#f}%@@@%gg ?age%%pfr%tﬁgesét hyl cyanoacetate {580 ~I),
treatment of the product with POC13 and subsequent reaction w tg ethyl
2- mer capt oacetate were perforned according to the nmethods descr beC\iNi n
exanple 1. Yield: 1760%3. M- ESK: [ MHH] + = 3%::2. 20 TLC. R-=N0.52, silica
a

gel , dichl or ometwang: mpl e 3~Et hylt  R*A ; I
5-am no-4-(3-furyl) $2-nmet hyl t hi o-thieno[ 2, 3-dNsyri ni di ne- &-€ar bfpxyloat e
Cyclization of S nethylisothiourea sulfate ( 139 ng), 3-fural dehyde ( 129
ul) and ethyl 2s &¥Hoacetate M2 pl), (¥X¥HERnt of the prod¥E® with
POC13 and subsequent reaction with ethyl 2-nercaptoacetate were perforned
according *o the methods descri bed in example 1. Yield: 32 ng. M5 ESl:
0 0oy 2o Fo? MaipleNderivhives of' fokfifla 9t1:a) AR RO M Eparyt &1 (AU Y
13C)heteroaryl may be synthesized by condensation of ethyl esters (XVI), wherein W is

as previously defined, with aldehydes (XVII) and compounds (XVIII), which may be
isothiourea (XVIII-a), isourea (XVII-b), monosubstituted guanidines (XVII-c),
10 disubstituted guanidines (XVIII-d) or amidines (XVIilI-e).

NH NH R? NH R? NH NH
\ \
R’S R%0 N N R?
—<NH2 ‘<NH2 H/ ‘{NHz R® _<NH2 _<NH2
(XVIII-a) (XVIII-b) (XVIII-c) (XVIII-d) (XVIII-¢)

In a typical experiment, components (XVI), (XVII) and (XVIlla-¢) are suspended in

15 an appropriate solvent, e.g. ethanol, methanol, N,N-dimethylformamide, N-
methylpyrrolidinone, tetrahydrofuran or pyridine and a base such as potassium
carbonate, sodium acetate, sodium methoxide or sodium ethoxide is added. Reaction
takes place at elevated temperature (70 °C to reflux). After filtration, residues are taken

up in water and acidified (pH 2) after which products (XI-a) precipitate (S. Kambe, K.

20  Saito and H. Kishi, Synthesis 287 (1979); A.M. Abd-Elfattah, S.M. Hussain and A.M.
El-Reedy, Tetrahedron 39, 3197 (1983); S.M. Hussain, A.A. El-Barbary and S.A.
Mansour, J. Heterocycl. Chem. 22, 169 (1985)). In the case of W=C(O)OEt,
aromatization occurs on the addition of an oxidant, such as DDQ or oxygen. Related



-24 PCTI EPOO/ 02865 Exanpl e 14 Et hvl 21 July 2003

5-am no-4- (2-fl uorophenyl ) -2-net hyl t hi o-t hi eno[ 2. 3-dJpyri m di ne- 6- car boxyl a
te Cyclization of S-nmethylisothiourea sulfate (139 ng),

2-fluorobenzal dehyde (211 pl) and ethyl cyanoacetate ( 112 pl), treatnent
of the product with POCl3 and subsequent s reaction with ethyl

2- mer capt owoetetsgs wer e performed according to the nmet hodBCHEBWREEd i n
exanple 1. Yield: 91 ng. M5-ESI: [MrH + 548364.0. TLC: R-= 0.51, silica gel,
di chl oronet hane. to Exanple 15 Et hyl

5-ami no- 4- ( 3- brom)nhenyl met hyl t hi o-t hi enof 2. 3 i ne- 6-.carbo~l ate
Cyclization Bfclizptions moy ﬁﬁsaﬁﬁ Pefirinsd Sparsal s‘tppa%guq#w E‘]F‘grfﬁ%'éH%‘%g tehyde
(233 p. 1) anebpediﬂmte lﬁl)l@n&acﬁtraixan()mzﬂQLvaﬂrz)mzm asdh EReriteldet, X IQrg pCloetud3, wi t h

POC 3 and su [ e

per f or rred ac?%sregfl% to ﬁ?‘nsrqﬁaﬁjt W;Sﬁ%gsé” f}yalgr ﬁ\@ég%p%gag FCE?%}’EH%/O

VS- ESI : = 0.70, silica gel, dichloronethane. 20
Exanpl e 16 Et hy m

4-pyridyl 2-thi bR L"‘S’S}Yﬁ‘ ?%QOHBU‘&%S&W&VSM Bafsi i (§14Chand or (4-

S- et hyl i sot h3@hetewaylmat ke gre@edryy) substippgion df Gemadebyatives of fadmukal¥1l-apl ) and
ethyl cyanoagghdlifufichlot 4PSNte lﬁéo%ﬂaonﬁdatofaa‘rmqupbpduct wi th POCL3 and
subsequent 2s reaction with eth 2-mer capt oacet ate were perforned
according to the nethods -descrl bed in exanple 1. Yield: 29 ng. MS-ESI:

[ MFH| + = 347.2. TLC. R-= 0.54, silica gel, dichloronethane. 30 Exanple 17

Et h~r| 5-ami no- 2- net hyl t hi o- 4- (2-%, FMe

r~idyl)-thieno[ 2, 3-d] pyrim di n@-ﬁﬁwboxyl ate Cycl i i of

S-nmet hyli sot hi ourea sulfate (13p ), 2-pyridinecatfboxal dehyde (190 pl) and
et hyl cyanoacetate (112 pl) ge.4 pt of the pergducf-~Wgh POCL3 and

subsequent 21 July 2003 VI' O 00/ b1586 -25 PCT/ EPO0Y¥028b5 reaction with
et hyl 2-nercaptoacetate were pepfonnmed according t he met hods descri bed
in exanple 1. Yield: 73 ng NI% O(th%?

10

Related substitution reactions are found in literature, e.g. S. Kohra, Y. Tominaga
and A. Hosomi, J. Heterocycl. Chem. 25:959, 1988; A.A. Santilli, D.H. Kim and S.V.
Wanser, J. Heterocycl. Chem. 8:445, 1971; J. Clark, M.S. Shannet, D. Korakas and G.
Varvounis, J. Heterocycl. Chem. 30:1065, 1993; S. Tumkevicius, Liebigs Ann. Org.

15 Bioorg. Chem. 9:1703, 1995.

Pyridines of general formula (XI) wherein Y=CH, A=S and W=CN, represented by
formula (XX) are accessible by sequential alkylation of o,f-unsaturated dinitriles of
general structure (XIV) with carbon disulfide and alkyl iodide R2-I to give compounds
of general formula (XIX), as described by P. Milart, Tetrahedron 54: 15643-15656,

20 1998. Cyclization of compounds of formula (XIX) under acidic conditions as described
by K. Peseke, Z. Chem. 29: 442-443 (1989) yields pyridines of general formula (XX).

- h fI

RZ

(XIV) (XIX) (XX)



MS-ESI: [MrH + = 347.2. s TLC. Rf= 0.50, silica gel, dichlor@miunezen3
Exanpl e 18 Et h~|

5- am no- 2- net hyl t hi 0- 4- (2-t hi enyl ~t hi eno[ 2, 3-dl pyri m di ne- 6-car boxvl ate -
Cyclization of S-nmethylisothiourea sulfate ( 139 ny),

t hi ophene- 2- car boxal dehyde ( 189 io pl) and ethyl cyanoacetate (112 ul),
treat ment p§ of/bi8sePr 0duct Wi th POC 3 and subsequent react pefieirdolosest hyl

2- mer capt oacet ate were perforned accordi ng to the methods described in
exanple 1. Yield: 106 ng. MS-ESI: [ MrH + 7381.2. ~s TLC. Rf= 0. 67, silica
gel, dichl oronethane. Exanple 19 Ethyl

5- ami no- 2. 4- di pNetheds tdidetamfiie ecdptop pindimgdisrwelbas i bior \andtie vRpddséayattd ort  of

benzam di ne. fGkmiide 8 cal Q&M@'H%Q&t&ﬁﬁ’s” ake Wkl EkHS'w@tﬂﬂygeanQl c¥preqeget ate
( 117 p, 1), treatnent t.he, pfoduct Wlﬁs uent react I on

with ethyl "'r‘fﬁl?teraﬁt‘&?é%”éfeﬁt‘@“ eSPRALY ke ée%e&rmdngmi?lagt SUBlaHERY OF
descri bed i nirhxatig e alfunclioahldespbikk 1meashﬁdESl [MH + = 376.2. 2s TLC. R~ =
0.60, silica gel, dichloronmethane. ._Exanple 20 Ethyl

5- am no- 25 phenyTo (measuse @nfungtionpl @mnfeznssla&]d@NAmna@%g thedla pesepton gene,

Cyclization gfefdigily ﬂfé‘iﬁinﬂﬂr to, id eRpré@ed uiéixht@lﬁlb%ﬂﬁ-c&isf;%éma(aélﬂﬁ'i@hdﬁe( 183

pl) and 3o ethy C reat uct. with
o) and 30 el ‘Hlifé‘ﬁ? HARSE B &ﬂf# i fhdriccht 58 PR bisBle. PAFLRIERE St e
accordi ng toOfmgmn'@tlmm,glmé‘%ﬂlabé@hﬁndmrrétlé%?%m%ld 2Q8 ng. MS-ESI:
[ MitH] + = 382. 0. 21 July 2003 WD 00l 61586 - 26 TL§ = 0.65, silica gel,
di chl or onet haneMeBets EPB‘UYSG%GSCOE%{WB? EHPxprepsigg © léﬂ’??ﬁ{‘? welt oy i the
phenyl -t hio enaft ZSambldoply fet al. dModecolar Gldningy |aal abogatédy MMarmal, iGuild 8pring Harbor

bonzam di ne. Pl o580k SchHE MAIRRYAES o129, Tl AT G PKRARGE! 2 ©
P Epia Sprle Ml NiE Expred

(I 37 pl), trea sequent reaction with

et hyl 2-ner chFé@é‘@!‘H‘t%f %r@“@éﬂ?@ﬁﬁe@%@&lfﬁddﬁrﬁ(jmt (Teﬁhﬁ'&“ﬁ%fq{% digeeted i bed
i n exanpl e 1mu¥igehddis, ]lngtxdiﬁJ .of ~dddMon#Skequénded]] PCR, 3h6.cAnstrlcfon BF suBalbsis,
Sijica gl gﬁ{esgg%o BHE0S ERITRLCRE KRNy BBl PGdad & SRS HROE
encoding t e desired protcm can be constructed synthetlcally using standard solid phase
techniques, preferably to include restriction sites for ease of ligation. Suitable control
elements for transcription and translation of the included coding sequence can be
provided to the DNA coding sequences. As is well known, expression systems are now
available which are compatible with a wide variety of hosts, including prokaryotic hosts
20 such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells, mammalian

cells, avian cells and the like.

Cells expressing the receptor are then are then contacted with the test compound to
observe binding, or stimulation or inhibition of a functional response.

Alternatively isolated cell membranes containing the expressed receptor may be

25 used to measure binding of compound.

For measurement of binding radioactively or fluorescently labeled compounds may
be used. As reference compound human recombinant LH can be used. In the alternative

also competition binding assays can be performed.

Another assay involves screening for LH receptor agonist compounds by

30 determining stimulation of receptor mediated cAMP accumulation. Thus, such a method

involves expession of the receptor on the cell surface of a host cell and exposing the cell

to the test compound. The amount of cAMP is then measured. The level of cAMP will

be reduced or increased, depending on the inhibitory or stimulating effect of the test
compound upon binding to the receptor.



~s Cyclization of benzam dine. HO (157 ng), 3-nethoxybenzal dé@hydly 20033 ~1)
and et hyl cyanoacetate ( I | 2 p.l), treatnent of the product with POCL3
and subsequent reaction with ethyl 2-nmercaptoacetate were perforned
according to the nethods described in exanple 1. Yield: 164 nyg. zo M5-ESI:

[ MiH + = 406. 2. TLC: R~= 0.66, silica gel) dichloronethane. Exanple 23
Et hyl WO 00/61586 PCT/EP00/02865

5-am no- 2- (4- chl or ophenyl ~- 4- phenyl -t hi engg§[.2, 3-dl pyri m di ne- 6- car boxyl at e
25 Cyclization of 4-chl orobenzam di ne (772 rrg) benzal dehyde ( 1.0 m) and

et hyl cyanoacet - t

subgequgnt reac?H g%({li\/}\? ‘Z &Hﬁ‘ P’%és%?e%g%{ ceta e %géjgl th\éﬂe%‘gofg]?eaccord| ng
to the met hodigeseasdbeiuprddwhigh @@ddwpetqtrwfeéu@ witlpEeegior e:asoctm PNA arp plspl] + =
?llo Ozoggcmaggsifébtgﬂwntﬁ'd 's@o@n&qjh(I)ACEng&édéS Exni@ béHeen Qe edBbressivh lofVivKich 21
u a

5 i o 4- phATPIG o e YeLRUTAMP s schopes B b I AL bindugits oy mighs
Cyclization ot ®nam0thdnmt ficbphevap . thi@fl théy B8 conpected éo nalveletAME (ezﬁlﬁlswg) and
ethyl cyanoach@h®. fn %%rd?l fepo ﬁé’re%hg%%re%ﬁont ?gthPerCEéﬁ&olet'By B redp Sty
subsequent ction wt r.c %éugsce te were erforrred afzcordl ng
to the met ho&§n&agaaftﬂh%dtol wa%seéadﬂvslwf SN uitg § TRRPTICRBRNEG e F gy [

382.0. TLC Rikalifie gdsplsidse, d'aetbelbcxfdllaseIahd)gmmeﬂhmmence(prcﬁedarrﬂie@rﬁﬁlpﬁsfqﬂ

5-am no- 2- ( 2y ?&J ¥ vﬁ]l1o(nsds§a2 Eﬂawen (%nmivﬁnrp[h%aﬁag]iﬁﬁrde%%ﬁlg Cﬁgo% dehyde

Cyclization of 2-am di not ene. ﬁ)) ene-

{" 183 pl)andhetliipm! eéy%ﬁ%@%loé% ’.’tf? 1395))(:“"6 BinHesrthngko ??1% product with
POC13 and subse uentl g \QAL h %41 [ca toacet at e wer e
performed accor d°hy 0 ¢ ﬁ%‘vﬁé?’HB%}g‘ ﬁeé%‘?%% mé‘%a‘ﬁ <N AL MY ny.
MS-ESI: [ M+H]than—2Q?(8@f zhe mpximaRactiviy Gthen diH fscused@b a reffersnbe rammthieh griterior 0

Exanpl e 26 EtnlilFilt%eQH@E@ 41al(1§wh1ch must be<10°M preferably< 107 M.
1)-2-~2-thienyl)-thi eno 2,3-d di ne- 6- car boxyl ate Cyclization of

2- ani di not hi ophdhe skitkd (anﬁﬁﬂwrrgx)e;:og'mz‘euhaildﬂai‘nplie‘a(cso VaBephe depehdethyd the
cyanoacet al e chhdualibued. 1EALIEMe, 8 oo wilE! PLUMEOD B nth FDegun!

reaction with apt oacet at e _wer e according to the
met hods descrgie%%ilbi q,pnélggﬁ/.b Iaé:a@ldaﬁ gqrd.ruglgkchﬂl Preferably this value is lower than

107 M. However, a compound which has a higher ECso, but is sclective for the
particular receptor, may be even a better candidate.
Screening for LH receptor agonistic compounds can also be performed by using a
20 mouse Leydig cell bioassay (Van Damme, M., Robersen, D. and Diczfalusy, E. (1974).
Acta Endocrinol. 77: 655-671 Mannaerts, B., Kloosterboer, H. and Schuurs, A. (1987).
Neuroendocrinology of reproduction. R. Rolland et al. Eds., Elsevier Science Publishers
B.V., 49-58). In this assay, stimulation of LH receptor mediated testosterone production
can be measured in Leydig cells isolated from male mice.

25 To measure in vivo activity of LH receptor agonistic compounds ovulation induction
in immature mice can be studied. In this assay immature female mice can be primed with
urinary FSH and approximately 48 hours later treated with a LH agonistic compound. The
animals are killed after LH agonist treatment and the number of ova in the oviduct can be
microscopically assessed.

30 The compounds of the present invention can be applied clinically in those regimens
where now LH or hCG is used. These include LH substitution among subjects with
hypogonadal hypogonadism either male or female, midcycle administration to induce
ovulation (ovulation induction (OI) or controlled hyperstimulation (COH) or stimulation
of the corpus luteum.



M5-ESI: [MHHl + = 372.0. TLC. R~= 0.90, silica get, dichl orom2thatye20030 21
July 2003 WO 001 61586 -28 PCT/ EPOO/ 02865 Exanpl e 27 Ether

5- am no- 4- ( 3- met hoxyphenyl ) - 2S2-t hi enyl ) -t hi eno[ 2. 3-d] pyri m di ne- 6- car boxyl
ate Cyclization of 2-am dinothiophene.HO ( 162 ng), 3-methoxybenzal dehyde
(243 pl) and 3 ethyl cyanoacetate (112 p.l), treatnent of the product wth
POCI 3 and g)¢ngfdent reaction with ethyl 2-nercaptoacet atperigbdoper f or med
according to the nethods described in exanple 1. Yield: 186 ng. Ms-ESI:
[MiH + = 412.2. ~0 TLC: Rr= 0.61, silica-dé- dichloronethane. Exanple 28
Et hvl 5-am no- 4-ohenvl - 2-(4-nvridvl)-thienof 2,3-dl pvrimdine-6-carboxvl ate
Cyclization of 4Ferfollowioggxdntblescartidlus(rditiz fogihe ilvential atelhshdeld(i2®8 wy)beand
ethyl ~ s Cy%ﬂ@?&&&@&quﬁln&%ﬁqegwfeotfli}%%@nsn of the product with PCC 13 and
subsequent reaction wt nmer capt oacet at e were perfornmed according
to the nmethods described in exarrple 1. Yield: 121 ng. MS-ESI: [Mtl-1]+ =
377.2. . 20 TLC. Rf= 0, silica gel, dichloronethane. Exanple 29 Ethvl

5-am no-2-(4-nvridvll-4-(3-thienvl)-thienof 2.3-dluvrimdine-6-carboxvlate
Cyclization of ZExsmplesopyridine. HOJ (157 ng), thi ophene- 3- carboxal dehyde
(183 pl} 2s and ethyl cyanoacetate (117 pl), treatnment of the product with
POC13 and subgggmsie reaction with ethyl 2-mercaptoacetate were perforned
according to n e, hods dgscri bed in..€ allﬁ]l Y| el d: . 12 ny. - ES| :

[ MFH + = 283.%° ; = Frrca gel CHT-oroffet ratte Z
2003 WO 001 61486 - 29

(a). 5-Cyano-4-(3-methoxyphenyl)-2-methylthio-6-oxopyrimidine
10 A mixture of S-methylisothiourea sulfate (139 mg), 3-methoxybenzaldehyde (243 pl),
ethyl cyanoacetate (112 pl) and potassium carbonate (145 mg) in abs. ethanol (2 ml) was
stirred at 60°C for 5 h. The reaction mixture was cooled to 0°C in an ice bath, filtered
and the residue was heated in water until a clear solution was obtained. The solution was
acidified with 2N HCI to pH 2 and cooled to 0°C in an ice bath. The resulting crystals
15 were filtered off and dried in vacuo.
Yield: 186 mg.
MS-ESI: [M+H]" = 274.2.
TLC: Rf=0.50, silica gel, dichloromethane/methanol = 9/1 v/v.

20 (b). 6-Chloro-5-cyano-4-(3-methoxyphenyl)-2-methylthiopyrimidine

POCl; (0.75 ml) was added to a stirred solution of 5-cyano-4-(3-methoxyphenyl)-2-

methylthio-6-oxopyrimidine (305 mg) in dry dioxane (1 ml). After 3 h at 80°C, the

mixture was cooled to 0°C in an ice bath and crushed ice was slowly added. After

cessation of the exothermic reaction, water was added (3 ml), the solids were filtered off
25  and dried in vacuo.

Yield: 244 mg.

MS-ESI: [M+H]" = 292.2.

TLC: Rf=0.86, silica gel, dichloromethane.

30 (c). Ethyl _S-amino-4- io-thi rimidine-6-

carboxylate
Sodium ethoxide (1.4N, 957 pl) was added to a stirred solution of ethyl 2-

mercaptoacetate (92 ul) and 6-chloro-5-cyano-4-(3-methoxyphenyl)-2-
methylthiopyrimidine (244 mg) in dry ethanol (4 ml). After 3 h at 50°C the mixture was



PCT/ EP00102865 Exanple 30 Ethyl 5-am no-4-(3-fur~rl)-2-f 21 July 2003
4-pyridyl)-thieno[2.3-dl p,~rimdine-6-carboxylate Cyclization of

4- am di nopyridi ne. HO (157 ng), 3-fural dehyde (129 pl) and et hyl
cyanoacetate ( 117 p |), treatnent of the product with POCL3 and subsequent
reaction with s ethyl 2-mercaptoacetate were perforned according to the

met hods dewonibrss i n exanple 1. Yield: 51 ng. MsS-ESI: [ MPEfEPOI/REF. 0. TLC
Rf= 0.05, silica gel, dichloromethane. i ngx_anpl e 31 Ethyl

5- am no- 4- ( 3- net hoxyphenyl ) - 2- (4- pyri dyl ) -thi eno

[ 2, 3-d] pyri m di ne-6-carboxyl ate clization of 4-am di nopyridine. HCl ( | 57
M), 3- et hof?ﬂ&‘ﬁ?a? @éﬁf&égf(%@ ‘@65‘3“%&‘ yater étwﬁn@%ﬁ eteae &&?c 9@2 pl),
treat ment of filtriopraad dri¢d ivvabud?OC13 and subsequent reaction with ethyl

2- mer capt oacqy; gezﬁéﬁ perfornmed according to the nmethods described in
exanple 1. Yield: . NB-ESI: [MHH + = 407.2. 20 TLC. Rf= 0.42, silica
gel , dichl or MeES8Ene/ | E‘gffﬁknﬁwfg%/ 5 v/v. Exanple 32 Ethyl

5- am no- 2-smetinyd: aRif e@.44; pilienydi; diklleomkdark. dj pyri m di ne- 6- car box Cycli zation
of I|-nethyl guanidine.Hd (110 ng), benzal dehyde (203 ~1) and ethyl zs
cyanoacetate ( 117 ~1), treatment of the product with POC13 and subsequent
reaction with et h){l 2- mer capt oacetate were perfornmed according to the

met hods descri¥38Wl¢h exanple |. Yield: 48 ny. MB-ESI: [MH + = 329.2. 30
TLC. Rf = 0. 8Ethy i5lantifo-gethyltliochbltah@imhichal2et idine-69Gktmxylate. 21 July

2003 WO 001 6 -, | P 0 2865, Et hyl

2o o oo ot efirins If SioiyGsotriphibe HB5 188 H)Y skt Mehyde 03 ) and cethyl
Oyclization oharacatatiglili7 sd) heamentaf shel freduet wigh BOCh)end binequentabaction ¢, 2 ni )
and et hyl Cyebﬂ@@Q-‘?ﬁé?éa%t({a@eﬁZtg weke perfotRed 2eEHing to iHAGndi A ‘d‘e\;cripé.cf i K&hpd and

subsequent reaction s wth ethyl 2-mercaptoacetate were perforned accordi ng
to the methods described in exanple 1. Yield: 7.98 g. M5-ESI: [MH + =
346. 2. TLC. RAeld049qg.silica gel, dichloronmethane o Exanple 34

5- Am no- 2- net\jgtdy.0- 4- W@ﬂ)rlégg}j_fnoj 2, 3-dl pyri m di ne-6-carboxylic acid
15 TLC: Rf=0.46, silica gel, dichloromethane.

Example 3

imidine-6-carboxylate

Cyclization of S-n-pentylisothiourea (146 mg), benzaldehyde (203 pl) and ethyl
20  cyanoacetate (112 ul), treatment of the product with POCl3 and subsequent reaction with
ethyl 2-mercaptoacetate were performed according to the methods described in example
1.
Yield: 45 mg.
MS-ESI: [M+H]" = 402.4.
25 TLC: Rf=0.57, silica gel, dichloromethane.

Example 4

Cyclization of S-n-pentylisothiourea (146 mg), thiophene-3-carboxaldehyde (183 pl) and
30 ethyl cyanoacetate (112 ul), treatment of the product with POCl; and subsequent

reaction with ethyl 2-mercaptoacetate were performed according to the methods

described in example 1.

Yield: 4 mg.

MS-ESI: [M+H]" = 408.2.



Li t hi um hydroxi de (923 ng) was added to a stirred solution of217ay 2093et hyl
5- am no- 2net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-dJpyri m di ne- 6- car boxyl ate (see
exanple 33) in i 5 dioxane/water = 9/ 1 (v/v) and the m xture was heated at
80C for 24 h. The reaction m xture was poured into water and extracted with
ethyl acetate at pH 2. The organic |ayer was washed with water and brine
and dri ed @oebszedi um sul fate. The filtrate was evapor at edrieowhsesess.
Yield: 766 ng. zo Ms-ESI: [I\/H—I]+ 318.0. ,JLC. Rf= 0.49, silica get,

di chl or onet hane/ met hanol 9/1 vlv. Exarrp? “35 Phenyl

5- am no- 2- net hXl t hi o- 4- phenyl-th| eno[ 2, 3-dJpyri m di ne- 6-carboxylate is To a
stirred sol uthilén &F =f5nglica gel, dichloromethane.

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne6- car boxylic acid,

whi ch was synt hesi zed via the nmethod described in exanple 34, in

di chl or onet hj } was added N, N diisopropyl ethylamne ( 100 pl),

phenol ( 13 nd bronotri pyrrol i di nophosphoni um hexafl uor ophosphate (79
ng). After 2t L\3-amino-g<43-4u 2ett-pengditbio-thienol23-dlps -Grearbeoxyiats ous| y
stirred and SHeRaEENsS $-r-pdntyBEREio¢eN (136 3ag) B- ﬁirﬂllﬁ@fyde Theo q{]]}%ﬂhcetﬁﬂflase
was concentrated in Vﬁ%go and the r§15| dqlgi@ smf@{:grraéo raphed on sil, agel
(Tsol ute, 2 GYAORCTRIE FhigMInEeames oL Be aradipy bl pzeastpn Wik 1 + =
394. 2. TLC Rthyl Q-n¥2capmiatdtate wgel perfoingdd] apcwding hathe mé@hods déseriBed n ez&ﬁﬁleV\O

001 61586 -31; PCT/EPO0/ 02865 Exanple 36 n-Butyl

5- am no- 2- net hyI t hi o- 4- uhenyl -t hi eno[ 2, 3-dl uyri m di ne- 6- car boxyi at e
Esterificatiofcdf 18 me.

5- am no- 2+ometMSJHSﬂti o 4fMinHY4 3920, eno[ 2, 3- d] pyri mi di ne- 6- carboxylic acid (40
ng) with n-b hed according to the procedure s
descri bed i nultexa ](g) Bll%eéwgécl% ugelmv%vaisn%chr omat ogr aphed on silicagel
(Isolute. 2 g) in dICh| oronet hane as eluent. Yield: 7 ng. M5-ESI: [MH + =
374.2. TLC. Rf= 0.66, silica gel, dichloromethane. 0 Exanple 37 C-~cl ohexyl
5- ami no- 2- netEwanipié 6- 4- phenyl -th| eno[2 3-dj pyr| m d| ne- 6- car boxyl ate
Esterificati gi,gf . :

5- am no- 2- metnyl

ng) Wth tSyc|Ccmbm| of( Slbsn@rlssomreac@&ﬁpm

: 5-6- poxyl i c acid (40
2 hé‘ﬂnzé@@bﬂﬁl @3t &t ﬁéd prtbdedur e

i( | S fletscr i beg bdba@ééaﬁérﬁl: 12 p@ﬁtrfaﬁrﬂ&tro?ﬁie%k&lu%ﬁl?h@@l}%@&ﬂﬁé&h@ﬁi 1edtidh Iwmanfvllgl_ﬂel+
sol ute I CNl Or gnet nane uen =
400.2. TLC %{hyﬁ 8 TRBCAPLIAPTIRIS WS P pert F‘&fﬁ GFY! ﬁ‘& m%’ds Focribed in cxaleM+

Yield: 114 mg.
20 MS-ESI: [M+H]" = 422.0.
TLC: Rg¢=0.70, silica gel, dichloromethane.

Example 7
Ethyl 5-amino-2-benzylthio-4-

25 Cyclization of S-benzylisothiourea (203 rﬁg), thiophene-3-carboxaldehyde (183 ul) and
ethyl cyanoacetate (112 pl), treatment of the product with POCl; and subsequent
reaction with ethyl 2-mercaptoacetate were performed according to the methods
described in example 1.

Yield: 34 mg.

30 MS-ESL [M+H]" = 428.3.

TLC: R¢=0.65, silica gel, dichloromethane.



Exanpl e 38 Benzvl 21 July 2003

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-dJpyri m di ne- 6- car boxyl at e
Esterification of

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6-carboxylic acid (40
ng) with benzylal cohol ( 14 pl) was acconplished according to the procedure
zs descri bedod@istxanpl e 35. The residue was chronat ogr apPetER/02365 | cage
(Isolute. 2 g) in dichloronethane as elueps. Yield: 10 ng. M5-ESI: [MH + =
408.2. TLC. Rf= 0.66, silica gel, dichloronethane. 30 21 July 2003 WO

001 61586 - 32_PCTI ERO0O/ 02865 Exanple 39 3-Brono-2- R-net hyl - 1- pr opel

5- am no- 2- rrep plsidy. 4- phenyl -t hi eno[ 2. 3-dj pyri m di ne6-carboxvl at e
Esterificati -am1no-2-be 1thio-4-(3-furyl)-thienof2.3- imidine-6-carboxylate

5-am no- 2- ”ebgMLzhmnP "ot 9%@&%#@5&@9[@0? mgpyyfapanqbnyae 6c198" PQXXAd et acid

(40 nmg) with rono-2- R-ne an-1-o acconp

accordi ng t ocyaneacsiasc(d ik, tera 'ae Pre B%ém‘ﬁll Pég)@;s)andmlésqutmetlwylth
chromat ogg apb@sh pﬂxeﬁaaiftbso%&w wérk %eﬂfbﬁ&d adcaiding o e alethodoamtitdan agamgpieent .
Yield: 5 ng.,Ms ESI MrHl + = 454.2. to TLC. Rf= 0.66, silica gel,

di chl oronet hane. Exanpl e 40 4- Met hoxmhenyl

5- ami no- 2- neiYigld:t 38 wg4- phenyl -t hi eno f 2.3-d]pyrin dine-6-carbox~rlate is

Esterificati gqs-B§I: [M+H]* —412]3 . i ] I § (

5- am no- 2- ne t 3- dJpyri m di ne- 6- car boxylic aci 40
ng) with 4- n@EﬁOXBbﬁgﬁglqca§¢ &Fﬁﬁé%% fC¢onpl i shed according to the

procedur @cdescri bed in exanple 35. The residue was chronmat ographed on

silicagel (lsolute, 2 g) in heptane/dichl oronet hane 1/1 (v/v) as eluent.

Yield: 26 nygxdmph® ESI: [I\/H—I]+ 424.2. TLC. Rf = 0.64, silica gel,

di chl or onet hane E>§ ol €41 ) ; BN in e 6-carboxs

| t ~4=pheny| - tHP%e ‘ 2 - 156 St %Yr'?rc-at—ron—of

5- am no- 2- rrety_h;dthl 0- 4- phenyl -thl eno[2 3 d] pyri m d| ne- 6- carboxylic acid (40
ng) with 3- %ﬂwmwber&yﬂ%m}r mTéa ﬁ%?@%éth&t%%z@l@&%@'(m hparddenyl

procedure described in e e resi chr omat ogr aphed on

si | i cagel!5( | syngaestate(1d3 Pl)ntrm?%ﬁémpwpﬁtr“ﬂm&g é“dl?“gsiq{'}?‘%)'eaﬁgo'b?’l}}ént 30
Yi el d: 29 nyethyR-hstcaplobbetdterwered@doitned Be€SrdiRg © e G2thods Héschbegah example
dichloronethqpe. 21 July 2003

Yield: 31 mg.
MS-ESIL: [M+H]" = 452.2.
20 TLC: Ry=0.52, silica gel, dichloromethane.

Example 10
Ethyl 5-amino-2-(4-chlorobe

Cyclization of S-p-chlorobenzylisothiourea.HCl (237 mg), benzaldehyde (203 pl) and
25  ethyl cyanoacetate (117 pl), treatment of the product with POCl; and subsequent
reaction with ethyl 2-mercaptoacetate were performed according to the methods
described in example 1.
Yield: 34 mg.
MS-ESI: [M+H]" = 456.2.
30 TLC: R;=0.74, silica gel, dichloromethane.



WD 00/ 61586 -33 PCTI EPO0O/ 02865 Exanpl e 42 2- Met hoxvnhenyl 21 July 2003

5- am no- 2- net hyl t hi o- 4- phenyl -t hi enol12, 3-d1 yri m di ne- 6- car boxl| at e
Esterification of

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2. 3-d] pyri m di ne- 6-carboxylic s acid
(40 mg) with 2-nmet hoxyphenol {17 ng) was acconplished according to the
procedur e Wiggggisgeed i n exanpl e 35. The residue was chronptnprmpbesl on
silicagel (lsolute, 2 g) in heptane/dichl o orret hane 1/1 (v/v) as eluent.
Yield: 19 ng. MS-ESI: [MrH + = 424. 2. o Tt R~= 0.60, silica gel,

di chl oronet hane. Exanple 43 2, 3- D net hoxyphenyl

5- ami no- 2- netxemple J- 4- phenyl -t hi enoj 2, 3-d] pyri mi di ne- 6-carboxyl ate is
Esterificati ggof i
5- am no- 2- met h)
my) with 2,34 (21 mg) was acconpl i shed according to the
procedur e de€ytlizagon bﬁSWiymkﬁhiBB:ea'Ebléate e153|9dt1g) Basctiedxybemahildehydp lip4d wip

si li cagel (Is tan 38 el uent .
Vel d 12 Sy I ghesael E%Tff B Gedimg Bl Blop B Gt oL, ahl Afefiudt®
di chl or onet hmetlorEmﬁph@ly @emamaqretpﬁowyphgerformed accordmg to the methods
5- am no- 2- mefdgscht,gu iAedarRpreny! - t hi eno[ 2, 3-dJpyri m di ne- 6- carbo25 Xyl ate
Esterifi catl
5- am no- 2- met} ?&t AT B'84. phenyl -t hi eno[ 2, 3-d] pyri ni di ne- 6- carboxylic acid (40

ng) with 2, 4M5-E8L: hoxymelﬂbl—‘{‘iz:lz ng) was acconplished according to the
procedure,odqu@ bee- quegg £ di¥Blordth@hdngsi due was chromat ogr aphed on
silicagel (lsolute, g) | épt anel di chl oronethane 1/1 (v/v) as eluent. 30
Yield: 20 ng. MS-ESI: [I\/H—I]+ 454. 4. TLC. R-= 0.38, silica gel,
di chl or onet hane. 21 July 2003 WD 001 61586 -34 PCT/ EPOO/ 02865 Exarrpl e 4~
3. 5- Di met hox yxampld 15- ani no- 2- net hyl t hi o- 4- phenyl -thieno f 2.3
édla m} Iomzdlngljmﬁ? t@ﬁahlgmsymeu@ltﬁﬁtﬁmé%wgﬁéhopi 3- ;z’lpryglmldme -6- carab?xvlate o g

- -2- [ [ . 3- ~~I1 [
(40 1) wi ¢ Goaipmal RERRMSSIBIOuES o (R tme, HRBFFHeroR A 0o he
pr ocedur elsdesm)ranb ethyl ¢tyasoaraple€SRoul), Tieetnieasofdheprmast efth RO pgrdasnbedueann
silicagel (I C : o nt.
Vield ts g iyt %ML.P AERYRORSAL” ety BIRIHRN Gregording o M nclod®
di chl or omet hé‘ﬁ%f'bEk‘&r?ﬁF@Plﬂ
Yield: 176 mg.

MS-ESI: [M+H]" =352.2.
20 TLC: Rg=0.52, silica gel, dichloromethane.

Example 13

Cyclization of S-methylisothiourea sulfate (139 mg), 3-furaldehyde (129 pl) and ethyl
25  cyanoacetate (112 ul), treatment of the product with POCl; and subsequent reaction with
ethyl 2-mercaptoacetate were performed according to the methods described in example
1.
Yield: 32 mg.
MS-ESI: [M+H]" = 336.2.
30 TLC: R¢=0.38,silica gel, dichloromethane.



| sopr opyl 21 July 2003

~-am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2. 3-rI | pvri m di ne- 6-car boxyl ate
Esterification of

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne-6-carboxylic i s acid
(40 mg) with 2-propanol ( 10 Itl) was acconplished according to the
procedure wexosiseed i n exanpl e 35. The residue was chr onPCIFEPABNREE on
silicagel (lsolute, 2 g) in heptane/di chl_gg'omat hane 111 (v/v) as eluent.
Yield: 12 ng. M5-ESI: [M+H + = 360.2. 20 TLC. Rr = 0.66, silica gel,

di chl oronet hane. Exanppl e 47 2-Thi enyl net hyl

5- anmi no- 2- metiipmals 4. phenyl -t hi enof 2, 3-d] pyri m di ne- 6- car boxyl at e
Esteri fi cati dihyf5-amino-4-(2-fluorophenyl)-2-methylthio-thieno[2.3- imidine-6-carboxylate

5 ne 2 Te R A RSt b i The RS BBRRSI U 4 2 ¢
procedure desti syehoaeetasx (b} e)3Breament o€ shel peodnels Wdhrb(ﬁﬁbo@dammuem

i: Ie: g agil8 o1 Sr@AcHBﬁ—'wlv@n Gyl M- Hﬁ%%&f&‘%@&kﬁ Ome% %@H&ﬁ%g a%ﬂdu(s%//t?/)cgaggahb&nt

di chl or onet hé%‘?%c"be X P 15003 WD 001 61586 - 35 PCT/ EP00102865 Exanpl e 48
3- Thi enyl net H¥ikld: 91 mg.

5- am no- 2- mthhgll%sﬁtl 0- 4[Mmﬁﬁ"yi3ézﬁb eno' [ 2. 3-dj pyri m di ne- 6-car boxyl ate
Esterificatian

5- ami no- 2- met Hyff't R 5081 piliea selrdishdoremethaney jpyr i ni di ne- 6- car boxyl i c acid (40
ng) -w th & thiophenenet hanol (15 ng) was acconplished according to the s
procedure described in exanple 35. The residue was chromatographed on
silicagel (I Sl@:la‘ﬁ;ﬁe 1@ g) in hept ane/ di chl oronet hane 111 (v/ v) as eluent.

Yi el d: 12ng.l\/§ + 41..TL',—OZ,S|I| %

di chl or onet hadb RO-4 2 -me : .3-d]pyrimidine-6-carboxylate
5- am no- 2- rret(mchtdiioﬂoﬂsmwwkothhuea@@l&té%(ldj)mgo i 3Abrdimokeraldelylde X233t pand
Esterificatio

5- am no- 2- net tﬁ’fa%oaﬁet%tﬁe(r% Pil)hltmatcr)‘fe?t 5 fcﬂ' f frmdrlrlftdwrllﬂé %chr lfbsequfms acid
(40 ng) with riaeadanﬂnh amhafke{-mxmptoegmtmwermerMnmmm tactbgrmthgdSt o the
procedure des&gdrh,@gi,daﬁﬁmpl e 35. The residue was chronat ographed on
silicagel (I Sﬁﬁ@té 2 g) i n heptane/dichl oromet hane 111 (v/v) as el uent.
Yield: 15 PMEMH + = 466.2. zo TLC. Ri= 0.81, silica gel,

di chl or onet haMS ESExarrp[M+H® 2426.Pyrrol i di no-1-et hyl

5-ami no- 2- rT'etf[yd:tmeﬁ@gﬁ@yéﬂtJ}éﬂ&g&gm%éjj pyri m di ne- 6- carboxyl ate zs To a
stirred solution of

5- ani no- 22het hyl t hi o- 4 phenyl -t hi eno[ 2. 3-dJpyri ni di ne6- car boxyl i ¢ acid,

whi ch was synt hesized via the nethod described in exanple 34, in

di chl or onet haléxsnfple 4 ) was added N, N-di i sopropyl et hyl ami ne (40 pl),

L e e s el
1 U
evapor at ed go %ﬂ‘ﬂa HoRe 3&? 8o eéﬁl"'g?’répga %h‘éﬂ“ﬁ)‘ﬁ“@?‘%’éﬂé&ﬂyd? ﬁé’x ”5}[ e,

g) in and ethyl cyanoacetate (112 pl), treatment of the product with POCI3 and subsequent

25 reaction with ethyl 2-mercaptoacetate were performed according to the methods -
described in example 1.
Yield: 29 mg.
MS-ESI: [M+H]" = 347.2.
TLC: R;=0.54, silica gel, dichloromethane.
30

Example 17
Ethyl 5-amino-2-methylthio-4-(2-pyridyl)-thieno[2,3-d]pyrimidine-6-carboxylate

Cyclization of S-methylisothiourea sulfate (139 mg), 2-pyridinecarboxaldehyde (190 pl)
and ethyl cyanoacetate (112 pl), treatment of the product with POCI; and subsequent



heptane/dlchloronethane = 10010 (v/v) _> 0/100 (v/v) as elue@tlJulyizgod: 13
my. MS-ESI: [MtH + = 415.0. TLC. R-= 0.07, silica gel,

di chl or onet hane/ net hanol = 98/ 2 v/v. 3s 21 July 2003 WD 00! 61586 - 36
PCT/ EPOO/ 02865 Exanpl e 51 |sopropyl

5- am no- 4- ( 3- met hoxyphenyl ) - 2- phenyl -t hi eno~~2, 3-dl pyri m di ne- 6- car boxyl at e
Et hyl

5- ani no- 4-W89%@#8¥oxypheny! ) - 2- phenyl - t hi eno[ 2, 3-d] pyri ni BE HEEWOWE? hoxyl at e
s (see exanple 22) was first hydrol yzed tpsthe corresponding acid (52 np)
usi ng the nmethod described in exanple 34 and subsequently esterified with
2- propanol Deert i n o) t a 5. The
resi due was c%r%%(ﬁla to hr 5‘ gdf %%frc g[géeelglel%l Egr[rfut e8 ag;@bﬁ%g B G MRkiod

hept ane/ di chldéﬁcﬂh%dcﬁe?ﬁémallei (v/ v) as eluent. Yield: 18 ng. io M5-ESI:

[ MEH] + = 420 Y3eld:TEECmgRf = 0. 66, silica gel, dichloronmethane. Exanple 52
Phenyl

5- am no- 4- (SN#%F§5xvnhgdyﬁs phenyl-thleno[2 3-dJpyri m di ne-6-carboxyl ate
~s Est eri 5i cdiliConRef 0.50, silica gel, dichloromethane.

5- am no- 4- ( 3- net hoxyphenyl ) - 2- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6car boxylic
acid (52 ng) with phenol (15 ng) was acconplished according to the

pr ocedur es d§§cr|2 ﬂﬁln exanpl e 51. The residue was chromat ographed on
silicagel (|s&PWP g) in heptane/dlchloronethane 111 (v/v) as eluent.
Yield: 36 rrg tipid S pemi s -meathylthios4-Q - thisny D thignof2. 3wl pyrippidine-6-sanbpxylate o | ,

di chl or onet hmehzaﬁzsarasp Lsanéﬁyus&ﬁmmméhlfﬁe @TB@F}ﬁg)Zﬂ(l@phkﬁﬁ %éﬁboxaldehyde (189

5~ i no- 20 2 AinPee) Snes Bl LR RIS EaRie AR Rl soregbsay o

(see exanpl e réSjiomasitll iethyl hipercaptyaretdtet weteh perfgmed sgporrdinggtoadlied nfedtidsy)

using the neg@ggﬁe gs&hiBRed i n exanple 34 and subsequently esterified with
2- pr opanol to the corresponding ester according to exanple 3 5.

The residue ﬁﬁ@dcﬂ Gﬁﬁtographed on silicagel (lsolute, 2 g) in
hept anel di chiM$-&@SEt hanpMIHT {381\2) as eluent. 30 Yield: 11 ng. Ms-ESI:

v&?g%7615§02T§§2gg$%£§%ng§§%§dE%gh%ﬁgﬂgﬁz di chl or onet hane. 21 July 2003

Example 19

Ethyl 5-amino-2.4-di
Cyclization of benzamidine. HCl (156 mg), benzaldehyde (203 ul) and ethyl
20  cyanoacetate (117 pl), treatment of the product with POCl; and subsequent reaction with

imidine-6-carboxylate

ethyl 2-mercaptoacetate were performed according to the methods described in example
1.
Yield: 101 mg.
MS-ESI: [M+H]" = 376.2.
25 TLC: Ry=0.60, silica gel, dichloromethane. -

Example 20

Ethyl S-amino-2-
Cyclization of benzamidine.HC| (156 mg), thiophene-3-carboxaldehyde (183 pl) and
30 ethyl cyanoacetate (117 ul), treatment of the product with POCl; and subsequent

imidine-6-carboxylate

reaction with ethyl 2-mercaptoacetate were performed according to the methods
described in example 1.

Yield: 203 mg.

MS-ESI: [M+H]" = 382.0.



Phenyl 21 July 2003
5-am no-2-(2-thienvl)-4-(3-thienyl)-thienof2. 3-a~] pvri m di ne-6-carboxyl ate
Esterification of
5-am no-2-(2-thienyl)-4-(3-thienyl)-thieno[ 2, 3-d] pyri m di ne-6carboxylic
acid (45 ng) with phenol { 13 ng) was acconplished according to the s
procedures_described in exanple 53. The residue was chro /gd@gagd on
silicagel YPYF438% 2 g) in heptane/dichl oronmethane 1/1 F& ? | uent .
Yield: 13 ng. M5-ESI: [M:H + = 436.4. TLC26Rf= 0.73, silica gel,
di chl oronet hane. i o Exanpl e 55 Isopropyl

- am no- 2- ety t Ri 0045 pNRAEL iithRRMhethade d] ~pyri m di ne- 6- car boxam de
Reactl on of
5-ami no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6-carboxylic acid (40
ng) wth 2-am nopropane (12 pl) was acconplished according to the procedure
i s descri bedxample&npl e 35. The resi due was chromat ographed on silicagel

(I'solute, 2 @ihyl B-aliifd .03 fhfedifk-6-CarBByld®S ESI 1 [ MrH] + =
359.2. TLC R==

ica Of Onet e 56 Benzvl
5~ am no- 23 me CHgEHP. of presidtinHe oﬁSQ iz pylrehidfe (2L b o e
Reaction of cyanoacetate (117 ul), treatment of the product with POCI; and subsequent reaction with

5-ami no- 2- net, {%i ﬁ-pAcQEaﬁtl_og&?aF%/ ek gexef\‘g'%[e% al«% %l]lﬁ% id fL Q‘legn%dg dcisgnlzbeﬁ)ﬁx lekﬁncﬁg id (40

ng) with benzytam ne acconpl’i accor edure 2s
described inlexanple 35. The residue was chromat ogr aphed on silicagel
(I'solute, 2 Oelin1ish ﬁgl oronet hane as eluent. Yield: 32 ng. MS-ESI: [MH + =

407. 2. TLC di chl oronet hane. 30 Exanple 57 n-Butyl

5- am no- 2- rreﬁ@?gh 4%Jhliﬁyl3%§ﬁr eno[ 2, 3-d] pyri m di ne- 6- car boxam de

Reacti on of TLC: Rf—O 55, silica gel, dichloromethane.

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6-car boxylic acid (40
ng) with 1-am nobut ane (13 pl) was acconplished according to the procedure
21 July 2003 VO I2621586 - 38 PCT/ EPOO/ 02865 descri bed in exanple 35. The
resi due was (1,?1‘1‘? ogr aphed on sili cagel gl solute, 2 g) i n di chl or onet hane
as el uent. YiEshyli5-e v enof?.3-dlpyimdiner6-cavbaeylatesi | i ca

gel, dichjsor Qﬂ@ﬁﬂﬁﬂ@ of Eé?éﬁﬂiid?neﬁ&ll GJV %@%Oﬁmethoxybenzaldehyde (243 pl) and ethyl
5-ani no- 2- met Rl t hi 0- 4 g I-thlen&L vEYlLC% de%car boxam de.
Reacti on of Cyanoacetate (11 8 treatment product with 13 subsequent reaction with
5- am no- 2- netethyl 2ledeagtopdeeiny etk Ipefordied, adediliny td thit dietiod Sdesarilpd)Xiy lekanglei d

1.

Yield: 164 mg.

20 MS-ESI [M-+H]" = 406.2.
TLC: R¢=0.66, silica gel, dichloromethane.

Example 23

henyl-thieno[2.3-

25 Cyclization of 4-chlorobenzam1dme (772 mg), benzaldehyde (1.0 ml) and ethyl
cyanoacetate (1.07 ml), treatment of the product with POCl; and subsequent reaction
with ethyl 2-mercaptoacetate were performed according to the methods described in
example 1.

Yield: 300 mg.

30 MS-ESI: [M+H]" = 410.0.

TLC: Rr=0.77, silica gel, dichloromethane/heptane = 3/1 v/v.



i 0 (40 nmg) with cyclopropylamne (9 pl) was acconplished ac2bddyi@§03o the
procedure described in exanple 35. The residue was chronmat ographed on
silicagel {lsolute, 2 g) in dichloronethane as eluent. Yield: 9 ng. M5 ESI:
[ MMHI+ = 357.2. is TLC. Rf= 0.14, silica gel, dichloromethane. Exanple 59
Cycl ohexyl

5- am no- 2- WBJ}ML&GT’II 0- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6- gafRPrsRREeE €

Reacti on

5- ami no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-4] pyri mi di ne- 6- carboxylic acid 20
(40 nmg) with cyclohexylanmine ( 16 pl) was acconplished according to the
procedure de@xampRAR4 n exanpl e 35. The residue was chromatographed on
silicagel (I 9“15 . ] e 11 NO.
M5- ESI: [ M+ -2 ; - 32, onet hane.
Exanpl e 60 4%1mdmbéﬂz§rnid@ommhenezﬂ%tml na), henzaldebydd (303 b g, ghyl
pyrim di ne- 6 WI‘W Hﬁotré%ﬁﬁ&ﬁ bPihe foduct with POC13 and subscquent reactlon with

5-am no-2-net Lé( i 0- 4- phenyl -t h %gé ‘gl rl_g)- -car&ﬁﬁy I C aC|d (40
my) with 4- et ywéqu%ﬁtﬁwerepf )acwa EcGrpIethoAR desst bt RiERYIRIE t he
procedure deScrl bed in exarrpl e 35. The resi due was chromat ographed on
silicagel g@% i %g i n dichloronethane as eluent. Yield: 25 ny. 21
July 2003 WO 5598 39 lyS ESI: [MrH + = 437.2. TLC. Rf= 0.20, silica
gel , dichl orMﬁgﬁﬁhne REMEPTB282865 Exanple 61 s 1-Naphth | ~h~r|

5- am no- 2- metring: t R 040gdikdaydet, dithRa@hethate d] pyri m di ne- 6- car boxam de
Reacti on of

5- am no- 2(8mat hyl t hi o- 4- phenyl -t hi eno[ 2, 3-dj pyri m di ne-6-carboxylic acid (40
my) with I-napht higdzrret hyl ami ne (20 pl) was acconplished according to the
procedure de S n exanpl e 35. The residue was chronmat ographed on
silicagel o (EJ_t_tSAbBuh&no 2-(2prhienyl)ed-Ghthienyl irettidna (963 -dlpysinidim-6-cafbetylidte 20 ny.
géa?ll . %y:j]hc cllﬁaﬁaz of2-ahidifothiopheRe. At (I%'Zl&éﬁﬁh%%hene%—gg}é&apﬁ}tﬁ%?& ul) S

5- am no- 2- nethy Bthm eyarogshiatey(117 e tredied-of thy piodiadi with BOEhr dndxahseduent
Reaction gf reactlon w1th ethyl 2- mercaptoacetate were performed according to the methods

5- am no- 2- net h% L eqy -thieno[ 2, 3-d] pyri m di ne-6-carboxylic acid (39
mg) with ani [9F§FED¢ ?J‘P‘P was acconpl i shed according to the procedure
descri bed mYéeddmbBSémgS The residue was chromat ographed on silicagel

(I'solute, 2 Q)IS JpRy.20 gﬁbﬁgr_o_{@tjwane as eluent. Yield: 37 ng. Ms5-ESI:
[ MEH] + = 393 TLC lica gel, ethyl acetate/pyridine/acetic

aci d/ wat er = 1363/ Bo7 8769 S‘U‘Fa\ﬁel//diﬁ?‘i%“e hane.

20

Example 26

Cyclization of 2-amidinothiophene HCl (162 mg), 3-furaldehyde (129 ul) and ethyl

cyanoacetate (117 pl), treatment of the product with POCI; and subsequent reaction with
- 25 ethyl 2-mercaptoacetate were performed according to the methods described in example

1.

Yield: 131 mg.

MS-ESI: [M+H]" = 372.0.

TLC: Ry=0.90, silica gel, dichloromethane.

30



Exanpl e 63 2- Thi enyl net hyl 21 July 2003

5- am no- 2- net hyl t hi o- 4- phenyl -t hi eno[ 2, 3-dj p~, ~ri m di ne- 6- car boxam de
Reacti on of

5- am no- 2- et hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne-6-car boxylic acid 30
(40 nmg) with 2-thiophenenethylam ne( 14 pl) was acconplished according to
the procedure described in exanple 35 and the crude prody rified by
chr omat ogr¥PPAY61eR¢ silicagel (Isolute, 2 g) in heptane/dlgﬁﬁgﬁﬁﬁggﬁane =111
(v/v) as eluent. Yield: 12 ny. 21 Jul y 2003 WD 001 61586 -40 Ms-ESI
(MtH + = 413.2. TLC. R~ = 0.23, silica gel, dichloronmethane. PCT/ EP00102865
Exanpl e 64 SFﬁaﬁggqﬁnt3rlnethyl 5-am no- 2- nethylthlo 4- phenyl-thleno

@, 3-dl pyrim._di -carb am de R-actl qf. .

5- am no- 2- ne P EHIUNAsE Aot By : ¥eid (40
ng) with 1- agggﬁntanenethylanlne (22 ~I) was acconpllshed accordlng to the

hr ot ogr apbgC zaih {2 SR foripn e 9@85’@%@% BESMRRIEL (h ha>Y | D
1 (v/v) as ektgntyanyicetaty; (U8 py). uiBIES| of [lmmpdua: wigs POCITa®! sppsequept 33,

silica gel, Fga&EHnOWﬂKEEtlﬂ n9~mér§ap@&@&9tl&eew§15 Pertd@mbd laccording to the methods
5- am no- 2- neth s ?yl-thleno[z -dj pyri m di ne- 6- car boxam de

{ ni

"Reaction of dest bg&mex
5- am no- 2- netYimld:t l6omd- phenyl - t hi eno( 2, 3-d] pyri m di ne- 6-carboxylic acid (40

ng) with 1-a Epggpptaqg&( ~U1powas acconplished according to the procedure
20 described_in exa The, resi due was chronat ographed on silicagel
(1sol ute, 02 ¢FC nRejg ér?él}célgéhfi’GPIBFPé‘%q‘nl}i’ﬁ% 1/1 (v/v) as eluent. Yield: 37
ng. MS-ESI: [ MrH + = 415. 2 TLC. Rf= 0.87, silica gel,
di chl or onet hane/ met hanol 9812 v/iv. 25 Exanple 66 3- Phenyl 1-prw
5-am no- 2- nekgmhbﬂqulphenyl-thlenof 2. 3- dlpyrlnldlne 6- car boxam de

Reacti on of _
5- am no- 2- ne Boxylic acid 30

(40 nmg) wit hC&eltﬂaﬁdﬁy Io-f 14~1imﬂbybbﬁ1idxmeHC24l 37| )ng\)vaberamlddwpé (80 qiaemdrethyhg t o
t he procedure desc %ﬁ? ed on
si li cagel g(l 34 no?ce{akezﬁg; H B treﬁlﬁ"r? 8“7} QPIOEPS%%(%{% R?e?ﬁ?q?eagtgo" e Ehent
Yi el d: 32 ngethy2- @gtcaptpmm}ei.were‘pg@o@ed according to the methods described in example

1.

Yield: 121 mg.

MS-ESI: [M+H]" =377.2.

20 TLC: R¢=0,silica gel, dichloromethane.

Example 29
Ethyl 5-amino-2-(4-
Cyclization of 4-amidinopyridine. HCI (157 mg), thiophene-3-carboxaldehyde (183 pl)

imidine-6-carboxylate

25 and ethyl cyanoacetate (117 pl), treatment of the product with POCl; and subsequent
reaction with ethyl 2-mercaptoacetate were performed according to the methods
described in example 1.

Yield: 12 mg.
MS-ESI: [M+H]" = 283.0.
30 TLC: Rg=0.85, silica gel, dichloromethane.



21 July 2003 WD 00l 61586 -41 TLC. Rf = 0.83, silica gel, 21 July 2003

di chl or onet hane/ net hanol = 9812 v/v. PcT~rooi oasss Exanple 67

1. 1- Di et hoxy- 4- butyl

5- am no- 2- net hyl t hi 0- 4- phenyl -t hi eno[ 2. 3-d] pyri m di ne- 6-cars boxam de

Reacti on of

5- am no- 2- get i 0- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6- acid (40
ng) with 4, (@l %"ﬂoxybutyl am ne (30 ul) was acconpli shedggg@grd&ﬁg to the
procedure described in exanple 50. The re8%due was chromat ographed on
silicagel (lsolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent. to
Yield: 4? ngExbmpkS3l0c [ MFH + = 461.2. TLC. Rf= 0.38, silica gel,

?5%2'_ JO; ?T-ath%ﬂl;/f! _g%t hna‘or-]!? | . N Jirﬁidine-6-carbox late
5- ami no- 2- metyglizatipw -of - pamidyropyridiesid €D (B mgy.r 3-furdidaleyds - (@39 hdx and cghyl

Reaction of %anoacetate 117 Hl), treatment of thc roduct with POC]3 and subsequent reactlon with
5- anm no- 2- net hi o- 4 hi eno g 6- car.boxylic ﬂCId (40

e_

my) with ¢3 thh(v 3nfrqaewggﬂtatgwarﬁ1pﬁt§wve é‘F‘f"d%“H%“( the "}srly) hgscrbeddRsK
according tolthe procedure described in exanple SO. The residue was
chr onmat ograplﬁ‘g og §n ilicagel 20 (Isolute, 2 g) in heptane/dichloronethane
1/1 (vlv) as e uen 8vi el d:. 50 ny. I\/B-ESI [ MMH + = 476.2. TLC. Rr= 0.21,
silica gel, M%ESEr onebWEHE &6 Hanol 98/2 v/v. z5 Exanple 69
3- Met hoxvcar oy R;L_orogng{l.cafgeamcﬂm&ndmhvl t hi 0-4-nhenvl -thieno f 2. 3-dl
nvrimidi ne 6-carboxam de Reaction of
5- ani no- 2°met hyl t hi o- 4- phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6- carboxylic acid (40
ng) with rrett%/“g 4-am nobutyrate (26 nmg) was acconplished according to the
30 procedure Yed in exanpl e 50. The residue was chronatographed on
silicagel (I Syt e,5 if10-4i(B-nivepientenyl)-2-44 -pyidvit thizne{ 2 B diprithiMine B cagbaxe nt .
Yield: 39 Y. M- ESI [ MMH + = 417.0. TLC. R~ = 0.46, silica gel)
di chl oronet h met hanol = 98/ 2 v/v. 21 July 2003 WD 00/ 61586
PCTI EP00/ 028685 clizipiofrf Apiddingpyridimpi§idy(1 57 mg), 3-methoxybenzaldehyde (243 pl) and

S5-am no- 4y( 3+ g 5t Qg?ﬁ%g&%é/ ld r22 pf}ehjaé(thﬁ-ﬁ't' 8r ¥ pRQudt with POCI; and subsequent
2. 3-d] pyrl m di ne

5-ami no- 4- (3rﬁ=?§tlﬁw f) ‘?efﬁéﬂtt’ﬁ?F‘Pﬁl Ferenpeismsd 33capidingi A din&@BeE boxyl a
te (see examdlescnl:cdm\manf;llerlst hydrol yzed to the correspondi ng acid (248 ny)
usi ng the meth ??&ﬁgl bed in exanple 34 and subsequently reacted with

2am nopr opane to,the corresponding am de according to exanple 50.
The title cor%gﬁf?& was 1}5 tH1'F 420y chr omat ogr aphy on silicagel in

di chl or onet hamne: mpl, hawQl sikicd gel, dBhDrdrivéthane fraethhnsd 05/5vol. | owed by

crystallisation fromethanol. Yield: 147 nyg. MS-ESI: [MtH + = 389.0. TLC
R~= 0.19, silica gel, dichloromnethane.

Example 32
Ethyl 5-amino-2-methylamino-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylate
Cyclization of 1-methylguanidine. HCl (110 mg), benzaldehyde (203 pl) and ethyl

25  cyanoacetate (117 pl), treatment of the product with POCl; and subsequent reaction with
ethyl 2-mercaptoacetate were performed according to the methods described in example
1. '
Yield: 48 mg.
MS-ESI: [M+H]" =329.2.

30 TLC: Rg=0.85, silica gel, dichloromethane/methanol 95/5 v/v.



i s Exanple 71 Isonronvl 21 July 2003

5- am no- 4- ( 3- net hoxwhenvl ) - 2- nhenvl -t hi enol12. 3-dl nvri m di ne- 6- car box am de
Et hyl 5-am no-4-(3- et hoxyphenyl)-2-phenyl -thieno [2, 3-d]

pyri m di ne- 6-carboxyl ate (see exanple 22) was first hydrolyzed to the
correspondi ng acid (52 ng) using the 20 nmethod described in exanple 34 and
subsequent\{,ﬁ ob&3gt €d Wi th 2-am nopropane ( 13 ~1) to thepepEpRmpRed Ng

am de according to exanple 35. The resi due was chromat ogr aphed on sili cagel
(Isolute, 2 g) in heptane/dichl oromet hame3dri1 (v/iv) as eluent. Yield: 12
ng. MS-ESI: [MtH + = 419.4. 2s TLC. Rf= 0.17, silica gel, dichloronethane.
. _ Exampl e 7Exhﬁpnmp ~rl 5-am no- 4- (3 met hoxvx/nenyl) 2-

2-thienyl)- tmh )
5- am no- 4- ( 3=TTet1ox S - 2 = '
car boxyl at e @y@@amﬁw@eﬂw}ls%@weprsgkfatw%l%gwéazal@hxd@ laarmasq@érﬁml\g aci d
(4:3;1 rzng) usi agmbmtatm(fsrmdnqet&@mtnﬁ&doﬂ the Wﬂ&lj\eltﬁ‘ﬂ'o&mdarﬁim@ﬂuaﬂtrké&nbﬁaﬁ efl
Wi am popropa 0. the cor ndi m a ;exanpl e
S0, The LFo) BT Ot popirelitest i e GReREREr RO T R B8 G s
chr omat ogr apkeainpal.si | i cagel in dichlor orret hane/ nmet hanol = 98/ 2 (v/v) as

el uent. Yiel jejd3298g. MS-ESI: [MrH + = 425.2. s TLC: Rf = 0.23, silica

gel, dichlor %y | sopr opyl
5- am no- 2- (ZWFgﬂyl) @%ﬁpt ﬁ"‘% | )-thieno[2.3-dJpyrim d| ne- 6- car boxam de
Et hyl TLC: Rr=0.92, silica gel, dichloromethane

5-am no- Z;(2-thienyl)-4-(3-thienyl)-thieno[2, 3-d] pyri m di ne-6-carboxyl ate
(see io exanple 25) was first hydrolyzed to the corresponding acid (753 np)
using the ne ggﬁgrlbed in exanple 34 and subseguently reacted with

2- am nopr opa |XL) to the corresponglng anlde acc?rdlng to exanpl e

SO0. The titl é-Amimg i Be
di chl or omet hapgiuiElyariMe (929§1§?w§§/2ldﬂ)5d toZ¢ girﬁg sglﬁﬁom 760 n$g Nﬁyl%slmmbfﬁ' H + =

401. 2. TLC R~-= QJB
5-ani no- 7- me ! tb'orﬁePl}WY'ftﬁieBgﬁ 3p‘ﬂ8¥f§ff“dﬂ‘f ‘Eﬁrlﬁi’[xiﬁﬂfe f)"yrlef‘r'f[ﬂﬁﬁﬁe 3g¥cé? boxyl a
te 20 15 dioxane/water = 9/1 (v/v) and the mixture was heated at 80°C for 24 h. The reaction

(@) . 5- Cvano- G5{ @l ﬁ&ﬁ&pmvd WRtePYhd éﬁﬁstcmil\)nmtﬂﬂ a%etm%t;ﬂw bl@n&lo@m@ ~l nvr

|md|neAmxtureo i carhonate

met hyl gl yci ndter weg We S‘gwh‘ﬂ)wﬁt?{ a9 %&ﬁ&@f&é@e%ﬁ% é@n Pg’ 5. él%hﬁfs!tratm“faér 2 h
6- chl or 0- 5- cyedporatedrediyikdshi o- 4phenyl pyri m di ne ( 100 ng, see exanple 1 b)
was added anq{é9e7§f)er§ tion mxture was refluxed for another 2.5 h. The
solids were renpve g flltratlon after which the product zs crystallized
from the i | MSEEL Vi eiMrHES H§0. MS-ESI: [M+H + = 343.2. TLC R-= 0. 52,
silica gel, diLchl aye0mb/sliA.geBdichldyordthank/methanol = 9/1 v/v.

5- am no- 7- net hyl - 2- net hyl t hi o- 4- phenyl =p~c~rol 0j , 2. 3-d] pyri m di ne- 6- car boxy
| ate

Example 35
Phenyl 5-amino-2-methylthio-4-phenyl-thieno[2.3-d}pyrimidine-6-carboxylate

25 To a stirred solution of 40 mg 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-
6-carboxylic acid, which was synthe:sized via the method described in example 34, in
dichloromethane (2 ml) was added N,N-diisopropylethylamine (100 pl), phenol (13 mg)
and bromotripyrrolidinophosphonium hexafluorophosphate (79 mg). After 20 h water (2
ml) was added and the mixture was vigorously stirred and subsequently filtered over a

30 PE-filter. The organic phase was concentrated in vacuo and the residue was
chromatographed on silicagel (Isolute, 2 g) in dichloromethane as eluent.

Yield: 16 mg.
MS-ESI: [M+H]" =394.2.
TLC: R¢=0.32, silica gel, dichloromethane.

35



Sodi um et hoxide { 1.4N, 52 pl) was added to a stirred sol uti @mJaly 2003

5- cyano- 6( et hoxycar bonyl net hyl ) (net hyl ) am no- 2- net hyl t hi o- 4- phenyl pyrim din

e in dry ethanol (1 m). After 3 h at 60C the m xture was cooled to 0C in

an ice bath and the solids 3s were collected by filtration and dried in

vacuo. 21 July 2003 WO 00/ 61586 -44 Yield: 40 mg M5-ESI: [MrH + = 343. 2.

E’It_ﬁyl R~= 0 %?60/613554 ica gel, dichloronethane. PCT/EPOO/ 028QprsphoidbR! € 75

5- am no- 7- benzyl - 2- met hyl t hi o- 4- phenyl - py3tol o[ 2, 3-dJpyri mi di ne- 6- car boxyl a

te Condensati on of 6-chl oro-5-cyano-2-net hyl t hi o-4-phenyl pyri mdine ( 100
ng) with et hy«jxaﬁipt&m;zyl glycinate (0.45 m) and subsequent cyclisation of

purified 5- CYE .

benzyl gl ycin graphed on t

o si licagel Emmﬁeq@pan draaming2 onaskyitined-sheny thiepol2\Ayd]pyrimiding-q-carhoxylie o t he

end product wa§ @6'ther WRA rﬂS\ﬁQfdﬂ'(l‘ﬂ npwashsccaﬁlgﬁﬁﬂw ra@@ordﬁg%lda@%rdcedlﬁaarrpl e
r4. vield. 7 @%MP&M'EH@E‘FHWC waszchromatograthed on s1§1cagef JIso?ute % g)’in

di chl or on8t h&f¥! 'b?
5- am no- 2- netlivhlordmehahe@3elpbsnoxyphenyl ) - t hi eno[ 2. 3- d] pyri m di ne- 6- car box~r

late Cyclizati ‘?g Z (FS nmet hyl i sot hi ourea sulfate (139 ng),

3- phenoxybenzal dehyde (397 .ng) 20 and ethyl cyanoacetate ( 112 pl),
treatment of MMESEr odulMHHl tHM&c13 and subsequent reaction with ethyl

2- mer capt oac qLat eRyve 066 psdlidagieldithieanethinag t o t he net hods described in
exanpl e o The title conmpound was purified by chromatography on silicagel .
i n hept ane/ et hyI acet ate = 100/0 (v/v) _> 80/20 (v/v) as eluent. Yield: 7.0
ng. 2s Ms-ESI; + = 438.0. TLC. Rf= 0.61, silica gel, dichloronethane
Exanpl e 77 EtEH‘?P'Pe

5- am no- 4- ( 3-Qyclohé:ak §aminy? Avbltehylahit xeatee- 6- car box

added dr opw S3SpEctsh OB %?%ﬁégqﬂ%‘ﬁﬁ%“?aﬁ*’ﬁ% ﬂ*""ﬁ?%ﬁ%ﬁ"““l"?‘éﬁﬁ VI gy
n- but anol (1289 (A9 me) eth ‘l‘fYF’p’h@F‘r‘beﬂé wafeaceensllshgé a‘fCﬁrdmgz@ @a IpecoBE8 WO
001 61586 1545 dE¥efib&PRR%ERBIESS. The residue was chromatographed on silicagel (Isolute, 2 g) in
dichloromethane as eluent.
Yield: 14 mg.
MS-ESI: [M+H]" = 400.2.
TLC: Rr=0.66, silica gel, dichloromethane.

20

Example 38
Benzyl 5-amino-2-methylthio-4-phenyl-thieno[2.3-
Esterification of S5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic

rimidine-6-carboxylate

acid (40 mg) with benzylalcohol (14 pl) was accomplished according to the procedure
25  described in example 35. The residue was chromatographed on silicagel (Isolute. 2 g) in
dichloromethane as eluent.
Yield: 10 mg.
MS-ESI: [M+H]" = 408.2.
TLC: R¢=0.66, silica gel, dichloromethane.
30



tetrahydrofuran. After stirring at r.t. for 4 h, a solution afJaN206di um
hydroxide ( I 50 m) was added and stirnng was continued for 20 mn. The
reaction m xture was extracted with dichloronethane ( 150 m ). The organic
| ayer was washed with water, 1 %citric acid, water and brine, dried over
sodi um sul fate and concentrated in vacuo. To the crude s product ethyl
acetate (3whegisas) was added and the solids were renovegdygkpbddabésat i on.
The resi due was chromat ographed on sili ca? | in heptane/ethyl acetate =
100/0 (v/v) _> 60140 (v/v) as eluent. Yiefd” 1.64 g. M5-ESI: [MH + = |
79.2. ~0 TLC. Rf= 0.80, silica gel, heptane/ethyl acetate = 1/1 v/v. (b).
Et hyl Example 39

5- am no- 4- ( 33IBBHbLPRY i ' ' ' is\SiRgacocar box

, Cyclization o ne ny),
3-r~-but oxybgﬁ%ﬁg—é@ﬁlﬁde (357 ng) t s and ethyl cyanoacetate ( | 12 pl),
treat ment of Estegfigatioductt Svantito-ROEHY 1thioct-phangticanf2, 3-dpgtimaiinem-tdrbetyhy |

2- mer capt Qac r t

xanpl o 13 rhcc ) SR 3Pk REROIReR 14l PR 4B g‘ﬁﬁf‘eﬁoh&?{*ﬁkcagel

i n hept ane/ ethiie perseduse éeserllrd@v example,35. The s'eydze wewlwmatggreplzrérw sgicagel
crystalli Sat (RBtufe] D) RldiNRbmethshe ¥s ehugkit,. 78 ng. MS-ESI: [MtH + = 418.0. TLC
R~= 0.61,- I& g ﬁ di chl oronet hane. Exanple 78 zs Et hyl

4-(3-[2-acet ?c)t 6'3%/ phenyl’) - 5- ami no- 2- met hyl t hi o- t hi eno[ 2, 3-dJ, pyri m di ne
- 6car boxvl at M3-EFL: 3- (Wﬂdbtﬂé“&y ~benzal dehyde A catal ytic anmount of |V, N
di met hyl agyi nqpyy: i @i 86,6601 p@ilc;,gr@ng@ﬁdngred sol ution of 330

( 2- hydr oxyet hoxy) benzal dehyde ( .66 g) in acetic anhydride (9 m) and
pyridine (3 m). After 2 h the reactlon m xture was concentrated in vacuo,
the residue was dissolved in ethyl acetate and washed with 0.5N

hydrochl ori c Exemple 4t er) 5% sodi um bi carbonate, water and brine, dried
over sodi um a%mbm&siﬂ eV apafind-2ehetiy1tHioyN Sishyl-MHieab[d:3-Aphdmdine 35 canES!

[ MEFH + = 2009. TLC. R-=0.60, silica gel, heptane/ethyl acetate = I/ v/v.
21 Jul y 2003 0016158b -46 PCT/ EPO0/ OZ865 (b). Ethvl

4-(3-"[2- acetE@u:ylﬁt:atmypbtﬁeaqwc)&snﬁhmlmm%phmhwemh[?ol dlpyemigdime-@Gcatpoxylic

py;l m3dl( ge 6atelar @ﬁ? }"‘t\ﬁthol-%dltl?cﬁ 1RAol0 178@%&' a&eﬁbmﬁ.ea SRcoring atbteth613?l 1

ng acet oxye nza and e noacet at e

U1)! Cr eat ROt HEsEbES e s SSahd TENA e ehromaiotaiil P AR et hyi

2- mer capt oaceétsallue: Wg)mkppuaﬁaﬁdmtddromedmejl/mgv/vbastdhsntret hods descri bed in

exanple 1. R on of the crude product (acetic anhydride/pyridine =
e

3/1 (vlv), con entration of the mxture and subsequent purification
by chr orra%"og Lon sIMf the‘fz“rzn di chl oronet hane yielded the title to
conmpound. Yi dlld:: ®¢6 0y, siNddeBdichjokdnhdthane. 448. 5. TLC. R~= 0.66, silica gel,
di chl or onet hane/ net hanol = 9812 v/v. is Exanple 79 Ethyl

5-am no- 2- net hvl t hi 0-4-f 3-n-octyl oxyphenyl | -thieno

[ 2, 3-dl pyri }gﬁl ne- 6- carboxylate (a). ~n-Cct~rloxy)benzal dehvde zo

3- Hydr oxyben E}Eﬂ?‘b’e (977 ng) 1 chl orooct ane (1.35 n1) and cesi um

car bonat e ( 3.39Mghhox g apting tthylthioet-p iQiend| et i
m xture was edtor t t he SO|IdS wer e rem)ved byflltratlon and
washed with dichl oromet hane. The combined filtrates were concentrated in
vacuo, di ssollptsgification: pi| S-amigp-Zrracthiritriandraheny!-thiene [ Zdrelpyrimidinet-£4BOXYYFE | ed
over sodi um suwidf e40e mg weiftD B ahetibxlyphetloly (s gy nelaspadcofnplishetd yacesding to the
chrormat ograp Oﬁgguéln{fb&ﬁﬁg lm I\t}gmﬂtg hiso EQ&‘%B%%HI%HB ograpﬂr&p of? s(l}/c/agél —

98/ 2 {Vv/V).

( solute, 2 g) in heptane/dlchloromethane (v/v) as eluent.
30 Yield: 29 mg.

MS-ESI: [M+H]" = 424.2.

TLC:. R¢=0.60, silica gel, dichloromethane.



TLC. Rf= 0.95, silica gel, dichloronethane/nethanol = 9515 v2{Julg@00d) .

Et hyl 5-am no- 2-net hyl t hi o-4-f 3-n-octyl oxyphenyl -thieno[2.3-d]-

pyri m di ne- 6carboxvl ate Cyclization of S-nmethylisothiourea sulfate (139
ng), 3-n-octyl oxybenzal dehyde (338 ngy) and ethyl cyanoacetate (112 Itl),
treatnment of the product with POC 3 and subsequent reaction wth ethyl

2- mer capt Qas et were perfornmed according to the 3 s nepdpesodssr i bed in
exanple 1. The pure title conpound was Obéﬂi ned after 21 July 2003 WO
001 61586 - 47 PCT/ EPOO/ 02865 chronmat ography on silicagel in

di chl or onet hane/ net hanol = 100/0 (v/v) _> 90/10 (v/v) as eiuent. Yield: 12
ng. MS-ESI: Exembpled2 474.2. s TLC. R = 0.65, silica gel, dichloronethane.
Exanpl e 80 EbndihoxyBRmP- 45 agiinet2-Mhethylthio-4-phenyl-thieno[2.3-d]pyrimidine-6-carbox-
benzoyl am noef hoxyJ phenyl)-2-net hv I O- - -car boxyl a
te o Cycliza%di‘l'ﬁn of S-nethylisothiourea sulfate (278 _ ~ ng), 3-(2-N
benzoyl am noEsthrfigaYibe nafa 5 ehediyat 2-nffidBthivg4-phongl-théeno [28dd by imidine-6-carboxylic

3- hydroxybenzgh Ctﬁbyrfl@e(‘%ﬁb-méhr?%%e%%iv; ﬁ{%?re‘ﬁ;{u&&%ﬂé@%&?diﬁ% 39 b lgg | via

t he procedure described 1 n._ex ) cyanoacet at e T 2.

treat ment of PoReduse dascebedint 1§x3nete 35a it Jepdusqanchrpmategiapkednpn silisaga) |

2- mer capt oac gsdlte, gy ia hpgdcAdichicroethandl i /M@v/tpasteheni. s net hods described in
exanple 1. T lcp_u; m itle conpound was obtai ned after chromatography on
silicagel in di chl of Gnet hane/ et hyl acetate = 10010 (v/v) _> 80120 (v/v) as
el uent. Yiel MS-BSb ng. IMAHESI4242MiH) + = 509.2. 20 TLC. R~ = 0.68, silica

. gel, dichbor gnet hrpebwolMaagkl, dicBhidmethane. Exanpl e 81 Et hyl 5-ami no-4- ( 3-
2-[ 5-met hyl - 2- ~henyl i m dazol - 4_yl ~et hoxy) phenyl ) - 2- net hyl t hi ot hi eno[ 2, 3-dJp
yri m di ne-6-carbox 2s (a). 4-Hydroxynethvl-5-nmethyl -2-phenyl i m dazol e. HC
2, 3-Butanedione (30 m) and a solution of sodiumacetate (33 g) in water
(80 nm) wereExgmele43 a solution of benzami dine.HO (66 g) in water (300
m) at 0C. ARReDinlettoxbpicifl S F-arfiao\Rehehilttid-ghachyditienofias ipdrimidide-gvairer and
heated in 4N laté 750 m). The resulting 30 clear solution was cooled in an
ice-bath. Th tals were filteredc off, washed with water and dried over
pot assi uns hy Bstesifiesiont ofs G@aming-girapthylthiayd-phawyl-thepo2eeaipyrmidine-6-carboxylic

g 8? .6411;5 glg l o 2 gaaa a0 Img-wie] byldidethbepherol 12 Haw) vs HedompliddedIatkyrd 2203 MO

procedure described in example 35. The residue was chromatographed on silicagel
(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.

Yield: 12 mg.

20 MS-ESI: [M+H]" = 454.2.

TLC: Rr=0.36, silica gel, dichloromethane.

Example 44
2.4-Dimethoxyphenyl 5-amino-2-methylthio-4-

25 xylate
Esterification of 5-arnino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxy1_i—c
acid (40 mg) with 2,4-dimethoxyphenol (21 mg) was accomplished according to the
procedure described in example 35. The residue was chromatographed on silicagel
(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.

30 Yield: 20 mg.
MS-ESI: [M+H]" = 454 4.
TLC: R¢=0.38, silica gel, dichloromethane.



PCTI EPOO/ 02865 A sol ution of thionylchloride (100 m) in ben2édaly@008 m )
was slowy added to a stirred suspension of

4- hydr oxynet hyl - ~- met hyl - 2- phenyl i m dazole. HOJ (44 g) in benzene (150 m).
After 2 h diethylether was added and the resulting solids were filtered
of f, washed with diethylether and dried in vacuo. s Yield: 60 g. M:

200- 205C. wehesrdsdyanonet hyl - 5- met hyl - 2- phenyl i m dazol e Acsmbastozgss of

4- chl or onet hyl - 5- net hyl - 2- phenyl i m dazol €, Cl (40.5 g) inio

di met hyl sul f oxi de (400 mM) was added to a sfirred solution of sodium

cyani de (80 in di nethylsulfoxide (600 m} over a period of 30 mn. After
20 h the sol Ezemme4S filtered off, washed with water and dried in vacuo.

Yield: 14 g. 3MDinfethokdftenyll S-afmfho-2-methylthio-4-phenyl-thieno[2.3-d]pyrimidine-6-carbo-

4- Et hoxycar bon ten'et hvl - 5- et hyl - 2- Chenvl i m dazol e Hydr ochloric acid in
et hanol ~ (35% 450 nl) was added to 4-cyanonet hyl - 5- net hyl - 2phenyl i mi dazol e

(20.5 g) and Bstetifieation oofr &fdmiro-2emqtkerithiost-phenpl- thean['B hdjphsmidieecé-carhoxiligt ur e
was poured i Rtiq M@tnf‘i) Wit sfﬂlhem&g'plh@rgﬁ (Y %‘é‘%&dﬁl‘ﬁéhzd E&bl%% ¢ Zo

extraction with t hane e conpi ne ens_were
i ed over SGASGHIEETAPEN 4 dRaUpcIoa B0 EN T YSTOmAOPRENg! o Ui 17 3
g. My 119- 121361ute2§ gIm)heﬁtah@/dinldnmetehmhe b ifevhasieli@nphenyl i m dazole A
solution of 4-9 %é&ar bonyI met hyl - 5- net hyl - 2- phenyl i m dazole (19.7 g) in
tetrahydrofurangé was added dropwise (in 45 mn) to lithium

al um ni um hyé\f1 ( 10[1‘6714] T 496t% ahydrofuran { 150 m). After 2 h refluxing
t he reactioon THCXt R e 0\WASsikdal gelvdithloforfdtieand. over ni ght at.- r.t. It was cool ed
in an ice bath and water (40 nml) and 3o tetrahydrofuran (50 m) were added.
The solids vvere f Itered off and washed with diethylether. Yield: 20 g. M
164-167C. 3s (f).4-Chl oroethvl -5-net hyl - 2- phenyl i m dazol e. HCl 21 July
2003 WO 001 6 B‘Pl‘iﬂﬁ PCT/ EPO0/ 02865 A sol ution of thionylchloride (50 nl)
in benzene (3$prdpyl vamimelBmethivhiedehanyl-tHiehvf2.8 @]@yristidine-6dabogyietasi on of

4- hydr oxyeth y I at
roc ey 1Al o R RGBT BSOSl e
in water (550@cﬁ1 (Ome) Wik Rentorgneh(1@i i) e seenspp IShqﬁleaCﬁﬂ \Rstoatlp psecsdure o >8
Wi th s anmonidascriBed hf'tﬁmﬂbvét3l5r'ﬁlé/&%§d@<\ifés&£ﬁcﬁﬁhwgridhedi bebifivage! Hsvlute.2 gy ifes) .
The conbi ned r, q(%lc}?l X1 %ﬁi? d); FI gver sodi um sul fate and evapor at ed
in vacuo. ThdPERYiFHieTg SWm YYEBSM48%Y i n et hanol . Hydrochloric acid in
et hanol (35%Y121dm1¥nm‘nd di et hyl et her were added, the solids were collected
by filtrati ommlrecrmxﬁrlag@@from ethanol. Yield: 7.5 g. to M:

188- 190C. (g) =

2-[S-met hfl - - Rj/ﬁo%%gl]i‘iﬁgehd&ﬁﬁioé?lﬂmephenyl) 2- et hyl t hi o-t hi enof
2.3-aljpyrimdine-6-carboxylate Cyclization of S nethylisothiourea sulfate
(139 ng), 3-{2-[5-neth~~l-2-phenyiimdazolis 4-yl]ethoxy}benzal dehyde (496
ng, synthesi z@nipleM 3- hydr oxybenzal dehyde (489 ng) and
4-chl or oet hyl.-5-.e h - -hen)in zo) e | 03 0 i th
described i n%xc e i s
t he product vESteImﬁPwn:%0érﬁdm8mb§6mlbﬁthw-éﬂbm%ﬁllﬁmf% élphymlctnqw@wémy@ac etate

were perfar megiy a@@%gjt g@htpuﬁ@t el hﬁﬂﬂ W&?%do‘ﬂn >§@eap£c%mﬂdm szsemeure

title conpound was o r omgt hogr ap on silica
di chl or omet haxsedyR descibed 4p eexamaleo?Se Thg /rg5d U%W?w%matographed o slicagel

(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.
Yield: 18 mg.
MS-ESI: [M+H]" = 414.2,

30 TLC: Rr=0.74, silica gel, dichloromethane.




(v/v) as eluent. Yield: 9.2 ng. M5-ESI: [MtH + = 546.2. TLC: 2RJuly®003,
silica gel, dichloronethane/ nethanol = 95/5 v/v. 25 Exanple 82 Ethyl

5- am no- 2- net hvl t hi 0- 4- (3-[ 2- N- nor phol i noet hoxyl phenvl | -t hi eno[ 2. 3- dJpyr

i m di ne-6-carboxylate Cyclization of S-methylisothiourea sulfate (209 ng),
3-(2-N 30 norpholinoet hoxybenzal dehyde (705 ng, synthesized from

3- hydr oxybgzasdedyde ( 1.17 g) and N (2-chl oroet hyl ) nor plagfeposofss! . 44 Q)
via the procedure described in exanple 7935 and et hyl cyanoacetate (168
pl), treatnment of the product with POCl3" dnd subsequent reaction with ethyl
2-mer capt oacetate were perforned according to the nethods described in
exanple 1. 3¥xumpled8 35.2 ng. MS-ESI: [M-H + = 475. 2. 21 July 2003 WO

001 61586 - SO 3MyfienyBheth P sSPning2Lh &hv1BE-4-pHéS MRS -DRNAMIERENERAbo IS S
v/ v. PCT/ EPO

S- ami no- 4- ( 3-55%1 ﬁfrtwpoafﬁowﬂﬁénvﬁsﬂt@-mﬂw sl 3 Al madine-aebepicdi ne- 6

s car boxvl at ecidy@bimgt woln 3ethiofhenetnhthhnd (i Hing) rvees ®odrhplisbed 2G:9rdinp to the

hyd |
e ot ront Cof TP ARERed SRS 15, TR B WY enfEHANARGRLELE dickpl, PL)-
2- mer capt oacé{sal“ée 3\/@}@Wé@%@%@rw&ﬂ’ﬂdwvbastﬂ%ﬂ“ﬁet hods described in

exanpl e 1. Thﬁelﬂunen{gtle conpound was obtained after io chromatography on
silicagel in oro luent. Yield: 1.7 ng. M5-ESI: [MH + =
424.0. TLC &?5‘% W@‘B’T?‘l&gﬁf di chl oronet hane. is Exanpl e 84 Ethyl

S- anmi no- 2- rretmtllﬁroﬂm(slwazg alidhlaremethanchonv| met hvl t hi ol et hoxvl nhenvl )

t hi eno[ 2, g dJpyri m di ne- 6- carboxyl ate Cyclization of S-nethylisothiourea
sul fate (209 ny) , 3 (2- hydr oxyet hoxy) benzal dehyde (499 ng) and et hyl
cyanoacetate g1 ?ﬂ , treatnment of the product with POC13 and 20
subsequent reaction W|th et hyI 2- rrercapt oacet at e were erfor rred accord| ng
to the met hodsAduaaniylnet H Ay cthyl PILANXK-Y : e Mgt ai ned
after chromatmphy on sili cagel in di chI or onet hane as el uent Y| eI d: 2.8
g a rrpNIS;aEgls Et ell_gﬁcatlon o? @ amm% 2Tr|ﬁc%hyl%flo 4%hgn®1-t}ﬁérlo'[f§dﬁa%mlahg Elcgr'ia&fﬁltchane
S- hydr oxy!52- mexdr(\stptnm)omm pladamgntanametiaod (22 o) ps peroaipHahed acemrdipg ia Bee 30

(a).5-ethylo s@ﬂ&a@mehcra:eaﬂh Fakhfn le0354 THeeRYiHue was dhhﬁﬁﬁ%r@h@d(@ﬂ%ﬁmdigdl ne A
m xture of S- E‘ﬁ@h Z of h| %’0 eg.l? (1@;(8 len nzal dehyde (320 pl),
di et hyl mal ot %/ 2R ICB FoRdhaie VB AR E 435 my) in abs. et hanol

(5 M) was stYlpkd_edSaug S OC for 4 h. The reaction m xture was evaporated to
dryness, the ygsisgue WAS-+H]" = 466.2.
20 TLC: R¢=0.81, silica gel, dichloromethane.

Example 50
2-N-Pyrrolidino-1-ethyl 5-amino-2-methylthio-4-

boxylate
25  To a stirred solutlon of 40 mg 5-amino-2-methylthio-4-phenyl-thieno[2.3-d]pyrimidine-

rimidine-6-car-

6-carboxylic acnd which was synthesized via the method described in example 34, in
dichloromethane (2 ml) was added N,N-diisopropylethylamine (40 pl), 1-(2-
hydroxyethyl)pyrrolidine (20 ul) and O-(benzotriazol-1-yl)-N,N.N',N -
tetramethyluronium tetrafluoroborate (40 mg). After 20 h the solvent was evaporated
30 and the residue was chromatographed on silicagel (Isolute, 2 g) in
heptane/dichloromethane = 100/0 (v/v) => 0/100 (v/v) as eluent.
Yield: 13 mg.
MS-ESI: [M+H]" = 415.0.
TLC: R¢=10.07, silica gel, dichloromethane/methanol = 98/2 v/v.
35



21 July 2003 WD 00161586 - 51 PCT/ EPO0/ 02865 di ssol ved in eRhylly2088at e
and washed with 0.5N hydrochloric acid, water, 5% sodi um bi carbonate, water
and brine, dried over sodiumsulfate and evaporated to dryness. Yield: 546
ng. M5-ESI: [MHH + = 293.2. s TLC. Rf= 0.63, silica gel,

di chl or onet hane/ net hanol 95/5 v/v. (Db).

5- et hyl oxvgalobgizyd - 2- net hyl t hi o- 4- phenyl - 6 oxopyri m di nepérmpootoeses Of

5- et hyl oxycar bonyl - 2- net hyl t hi o- 4- phenyl 5- di hydr o- 6- oxopyri m di ne (273
ng) and 2, 3-di chl oro-5, 6-di cyano- 1, 4- benz%(aw none (200 ng) in isopropanol
(5tomM) was stirred for 16 h. The reaction m xture was evaporated to
dryness, theExamplafd was di ssol ved in dichloromethane and stirred with 5%
sodi um t hi 0s Wobafpel f 05-aMiridl43¢3-hEBoBHBEHI )R -blRyi @ik thibhs] 2 \Baf e iinidink §-&¥eox0di um
bi carbonate a g wat er (2x), dried over sodium sulfate and evaporated to

dryness. The e title conpound was obtained after chromatography on
si i cagel i nEthythl Srammine-HdBratathoxipheoyl)-2Phenyl-ieno[ad-dipytimidine-6-carbaxyddtel: 63

ng. M5-ESk: [ dtdhdmple28). \gas ﬁ-tjst(%yd%l e@ éQhe %bﬂrés%@ncﬁ!ﬁé acid (52 mg) using the

di chl or onet hane/ nmet hapol, , 95/ 5 vy/

dr ox~2- met hy eHiog-desqsibed i SHepPle Sgb-ﬁﬁw}"v ﬁftalil%eé* B Zprpanal 4leHb e

Tr eat nent of tPE&@H@;ﬁoﬁﬁiylg&Etbﬂitybrdﬁlgrmbmmé]Bm ‘Thepbeidug| wds-chroayagraphed o (63
ng) with PCC roduct with ethyl
2- mer capt oacéﬁicé%i)&eoqb& ?@ggﬁﬁﬁ%@%ﬁrd&ﬁgﬁ%ﬁ%@)ﬁ%t %% s described in
exanpl e 1. TRaeld uﬂ%mtgrtle conpound was obtai ned after chronatography on
silicagel ol nM&gsane/ MyH] acegoat e 100/ 0 => 60/40 (v/v) as eluent. 2s

Yi el d: 48ng Mt T Rf= 0.72, silica gel,

di chl or oret ha E%a gg;l_ dlcﬁlorometﬂ_alng

Et hvl 3- ani no- 4. 6- di phenyl -t hi enof 2, 3- bl pyri di ne-2-car boxyl ate Al dol
condensati on of acetophenone (2.33 nml) and benzal dehyde (2.24 ),
cyclisation @xaidpe 52 (3-unsaturated ketone with 2-cyanot hi oacetan de and
fﬁgsﬁgfﬁn; " $RGIV1 SThrhd- A (Mo nER 5 % F&ﬁ%gﬁ&ﬂdﬁ’rjﬁ[@ ding to
MB- ESI ;[ WhH[Estesifigationg  of %@nmr‘ly@zu%owvwl)élﬂ@eyl “thipnof.3-dpyrimigding:6- 5j | i ca
gel, dichl or eambkditeacid (52 mg) with phenol (15 mg) was accomplished according to the

procedures described in example 51. The residue was chromatographed on silicagel

(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.
Yield: 36 mg.

20 MS-ESL [M+H]" = 454.4.
TLC: R¢=0.73, silica gel, dichloromethane.

Example 53

Isopro i i i i imidine-6-carboxylate

25 Ethyl S5-amino-2-(2-thienyl)-4-(3-thienyl)-thieno[2,3-d]pyrimidine-6-carboxylate (see
example 25) was first hydrolyzed to the corresponding acid (45 mg) using the methods
described in example 34 and subsequently esterified with 2-propanol (11 ul) to the
corresponding ester according to example 35. The residue was chromatographed on
silicagel (Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.

30 Yield: 11 mg,

MS-ESI: [M+H]" =402.2.
TLC: Rr=0.66, silica gel, dichloromethane.



PCT/ EPO0/ 02865 Exanpl e 87 Et hyl 21 July 2003

3- am no- 6- napht hyl - 4- phenyl -t hi eno~2. 3- ~pyri di ne- 2- car boxvl ate s Al dol
condensati on of 2-acetonaphthone ( 1.70 g) and benzal dehyde ( 1.12 nml),
cyclisation of the a, p-unsaturated ketone with 2-cyanot hi oacet am de and
subsequent reaction with ethyl 2-chloroacetate were perforned according to
t he net hodswglpsesss bed in exanple 86. Yield: 1.05 g. to NMIEBIPoo/p28esH + =
425.2.  TLC. R-= 0.75, silica gel, dichl r7omat hane. Exanpl e 88 Et hyl

3- ami no- 4- phenyl - 6- (2-t hi en~) -t hi eno[ 2, 3-bl'pyri di ne-2-carboxylate i s Al dol
condensation of 2-acetylthiophene ( 1.08 nml) and benzal dehyde ( 1. | 2 m),
cyclisation dfxane é“[l -unsaturated ketone with 2-cyanot hi oacet am de and

subsequent rﬂ&ﬁh}:l@i Pariih-D-(24Hiyy])24-Cb@nOB G RibRI[ 2,3 Waseinfi@iné -8 oA x AR Or di ng to

t he met hods d in exanple.8 el d A

381.2. TLC chgt Si IO?carr?e mogz'gh hbeflgﬂé"ﬁ'ﬂﬁlggy uEé lel%l\ﬁeﬁ&y E{H%'I!’_g 6-
3-ani no- 6- napmhw}’h(‘éla‘(@ (ﬂhﬂw)yw)th tiveral o123, B ey racehimpdisiedc aqchighing at ¢he2s
Al dol condensgb de@ﬁ're@fde%nﬁé‘cﬂrp 188EThe Fesidt vehs ARdinatographed on silicagel

2-t hi ophenec al.d qn of the a (3-unsat ur at ed
ketone with %Sé’i}‘é 3@?%&8@%‘%@“ g@ Qé?%haé’ﬁﬁgleeda’gﬁﬁei‘eé‘éctl on with ethyl

2- chl or oacet aYlelddeengJerforrred according to the nethods described in

exanpl e 86. “glpgky. 1. 5§Mg ]+3o ESI [ MMH + = 431.2. TLC. Rf= 0.75, silica
gel, dichl oronet ane 21 JuI V\g 00/ 61586 -53 PCT/ E P00/ 02865

Exanpl e 90 Et Myt Rz Fosif Cébﬁférﬁi}‘f QIO’E“?‘ BR6- eny|

-t hi enoL263- b] pyri di ne- 2 car boxyl ate Al dol condensation of acetophenone (
1.17 m) and 2-thi ophenecar boxal dehyde ( 1.03 ml), cyclisation of the
a,[i-unsatur a@%lhggg)ne w t h 2-cyanot hi oacet am de and s subsequent reaction
wth eth~-1 chl oroaceta e were. perfor d 3 cordln fo the rrethods

descri bed i n E9RsoRy! g 2t QRneE pig)e: L 5 MICe| C. Rr=
0.70, silica lmbtlordbf: B#mm@hﬁeﬁtﬂhxot—@pl@nah(himoﬂﬁ ﬂpylyrhldme- -carboxyhc acid

3- am no- 6- (2 AI dol
condensatl on o? rgéfuﬁha?ﬁmf ikfml (E)il]hgg\%sz%%%mp%%w %ﬁfeca@ g%xgxlg%e%

1.03 nl), described in example 35. The residue was chromatographed on silicagel (Isolute, 2 g) in

dichloromethane as eluent.

Yield: 7 mg.

MS-ESI: [M+H]" = 359.2.

TLC: R¢=0.23, silica gel, dichloromethane.
20

Example 56

imidine-6-carboxamide

Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d}pyrimidine-6-carboxylic acid
(40 mg) with benzylamine (15 pl) was accomplished according to the procedure
25 described in example 35. The residue was chromatographed on silicagel (Isolute, 2 g) in
dichloromethane as eluent.
Yield: 32 mg.
MS-ESI: [M+H]" = 407.2.
TLC: Rg=0.24,silica gel, dichloromethane.
30

Example 57

r-Butyl 5-amino-2-methylthio-4-phenyl-thieno[2,3- imidine-6-carboxamide

Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid

(40 mg) with l-aminobutane (13 pl) was accomplished according to the procedure



cyclisation of the a, (i-unsaturated ketone wi th 2-cyanot hi oa@etlalyiade3and
subsequent i s reaction with ethyl 2-chloroacetate were perforned according
to the nmethods described in exanple 86. Yield: 443 ng. M5-ESI: [MtH + =
371.2. TLC. Rf= 0.55, silica gel. dichloromethane. 20 Exanple 92 Et hyl

3-am no-4,6-di-(2-thienyl)-thienoj2,3-bjp riy dine-2-carboxyl ate Al dol
condensatl%@)‘615§6 acetyl thiophene ( 1.08 m) and 2-t hi ophenared®essal dehyde
(1.03 m), cyclisation of the a, [|-unsatur ted ketone with

2- cyanot hi oacet am de and zs subsequent agtl on with ethyl 2-chloroacetate
were perforned according to the net hods described in exanple 86. Yield:
1.04 g. NB- EQescribpdrid]exampled3. Dhe residue wischgontagographied on sidiesgel diaduiteof vt hane.
30 Exanple 9%11§icmﬂlethane as eluent. _ .

3-am no-4-( 3- hoxy henyl ) - 6- phenyl -t hi eno[ 2, 3-b] pyri di ne- 2- carbox~l ate

Al dol condens4dfidond g?g acet ophenone (1.17 m) and 3-net hoxybenzal dehyde (1.4
m), cycli satMMSﬁf t heMaH{['3= i3t ur at ed ket one with 2-cyanot hi oacet ani de
and subsequeng ~. R1_ Q)L,QSySngaO%l \éghpongaﬁg\@ -54 PCT/ EPOO/ 02865 reaction with
et hyl 2- chI oroacet at e ‘Wer e r'formed according to the nethods described in
exanple 86. Yield: 164 ny. IVB—ESI. [ MMH + = 405.2. s TLC. Rf= 0.65, silica
gel, dichl oronet hane. Exanple 94

3- Ani no- 2- berfaawiplel$%- di phenvl -t hi eno[ 2, 3-b] pyri di ne Al dol condensation of
acet ophenone dyéiodfpdl 3. Ak DREANIS A e %x%[ﬁ%pvﬁ}{ﬁ&hé Blh@Bxdaof the

a, (3-unsaturared Ketone wih anot ni oacet ama subsequent, reaction
1

with 2-chlor &‘Fé%‘t%p?feﬁ'@ﬁ’é“qmﬂﬂﬁhpcﬁ’h’h?ay Ahiengl H@PX'B’“@H’E’WEP%M%C gedcri bed

in exanpl ® 8640 }ﬁgqlwdth &%ldwopyMBnﬁStq pblwdd]atcm;ﬂaﬁedflaccbﬁmﬂg_ﬁ thB-prodedde,
silica gel, ddChO ﬁej EIF]”E cwasc ographed on, sili lut

3- Ani no- 2- bergsPe mnegaWP ShaR IS ERochromasogsanhod on silicaest (e h@dRsat i on
of 2- acet onaptighiyometharte a7 @lugit. and benzal dehyde ( 1.12 m ), 20 cyclisation
of the a, (3-unge@t vr@g ed ketone with 2-cyanot hi oacet am de and subsequent

reaction wt Ioro h were perforned according to the nethods
descri bed i n%éggﬂl e 8@‘(;1?{??10"[ mo
15 TLC: R¢=0.14,silica gel, dlchloromethane.

Example 59
Cyclohexyl 5-amino-2-methylthio-4-
Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid

imidine-6-carboxamide

20 (40 mg) with cyclohexylamine (16 pl) was accomplished according to the procedure
described in example 35. The residue was chromatographed on silicagel (Isolute, 2 g) in
dichloromethane as eluent.

Yield: 11 mg.
MS-ESI: [M+H]" = 399.2.
25 TLC: R¢=0.32, silica gel, dichloromethane.

Example 60

amide

30  Reaction of S-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid
(40 mg) with 4-methoxybenzylamine (18 pl) was accomplished according to the
procedure described in example 35. The residue was chromatographed on silicagel
(Isolute, 2 g) in dichloromethane as eluent.
Yield: 25 mg.



MB-ESI: (M+H + = 457.2. 2s TLC. Rf= 0.69, silica gel, dichlo2drbly268.
Exanpl e 96 3- Am no- 2- benzoyl - 4- phenyl - 6- (2-thi enyl ) -thieno![2, 3-bl pyridi ne
Al dol condensation of 2-acetylthiophene ( 1.08 m) and benzal dehyde ( 1.12
m ), 30 cyclisation of the a, p-unsaturated ketone wi th 2-cyanot hi oacet am de
and subsequent reaction with 2-chl oroacet ophenone were perfornmed according
to the netRZodss@escri bed in exanple 86. Yield: 57 ng. NSyESEPoddydes] + =

413. 2. 21 July 2003 WD 001 61586 -55 TLC: 9Rf- 0.69, silica gel,

di chl or onet hane. PCTI EP00/ 02865 Exanpl e 97

3- Ami no- 2- benzo - 6- napht hyl - 4- (2-thi enyl | -t hi eno[ 2. 3-b] pyri di ne s Al dol
condensat i on MN$- § acetﬁ\ﬂ ﬁt’n‘b}?e?( 1.70 g) and 2-thi ophenecar boxal dehyde (
1.03 nl), cydiicarien.20f siliiepged dichibic@ttiimt ed ket one with

2- cyanot hi oacet am de and subsequent reaction with 2-chl oroacet ophenone were
performed accordi ng to the nethods described in exanple 86. Yield: 66 ng. i
o M5-ESI: [MtH + = 463.0. TLC. Rr= 0.67, silica gel, dichloronethane.
Exanpl e 98 Sm@benzoyl 6- phenyl -4-(2-thienyl)-thieno[2,3-b]ip irk ~ s
Al dol condensatiaghthyithethylet GpigiReAandthylthio?4 FhonyBihend (A NPRARRGE6-DA¥eY-dehyde
( 1.03 m), cyclisation of the a,~3-unsaturated ketone wth

2- cyanot hi oa i de and subsequent reaction with 2-chl oroacet ophenone were
per formed acdsadiongoft H-amiro-2ratetiylibiocteplianylbbigno(d. Jednyrpshiding®-cavhoxylic a@d ny.

20 MB-ESI: [ Nidlse)= wﬂl:l-31 gaphﬂyﬁnet&lmn :QO ﬁlglw&aa&@hf)héjl'eg MCQJrQHEttBaﬂ‘l@

Exanpl e 99 3- Am no- benz v| - 6- | -t

2, 3-b] ~gyri d|Pﬁ‘é°e§‘§°A!ea°6'| dﬁcféﬁ@a‘ﬁ p.ck 'é“et“&?ffc “tgraj:’ﬁ%fﬁ%)“‘éfﬁ&e‘

2- t hi ophenec dIsblnkeal gpmydiehl¢rohethanads)elueay cl i sati on of the a, (3-unsaturated
ketone wi th ZcMaRgihi oacetam de and subsequent reaction with

2-chl or oacet ap enone re %erfor med accor di ng to the nmethods described in
exanpl e 86. B8-Es) [ MMH + = 403. 2. TLC. R~= 0.65, silica
gel, dichl or orpet: hazmeosz aﬁcanHl Wichlem¥ifhri201 61586

15 Example 62

Phenyl 5-amino-2-methylthio-4-phenyl-thieno[2.3-
Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid

(39 mg) with aniline (909 pnl) was accomplished according to the procedure described in
example 35. The residue was chromatographed on silicagel (Isolute, 2 g) in
20 dichloromethane as eluent.
Yield: 37 mg.
MS-ESIL: [M+H]" = 393.0.
TLC: R¢ = 0.95, silica gel, ethyl acetate/pyridine/acetic acid/water = 363/20/6/11
vivivly.
25

Example 63
2-Thienylmethvyi S-amino-2-methylthio-4-phenyl-thieno[2,3-dlpyrimidine-6-carbox-

amide

Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid
30 (40 mg) with 2-thiophenemethylamine(14 nl) was accomplished according to the

procedure described in example 35 and the crude product was purified by

chromatography on silicagel (Isolute, 2 g) in heptane/dichloromethane = 1/1 (v/v) as

eluent.

Yield: 12 mg.



-56 PCT/ EPO0O/ 02865 Exanpl e 100 3- Am no- 2- benzoyl - 4, 6-di - (2-t Bl olyl2008hi eno
[ 2. 3-b] pyridi ne Al dol condensation of 2-acetylthiophene ( 1.08 nl) and

2-t hi ophenecar boxal dehyde ( I .03 m), cyclisation of the a,[3-unsaturated
ket one wi th 2-cyanot hi oacetam de and s subsequent reaction with

2- chl or oacet ophenone were perfornmed according to the nethods described in
exanpl e 86woY¥hEisse 67 ng. MS-ESI: [MrH + = 419.0. TLC: Reet@réhrscsi | i ca
gel, dichloronmethane. io Exanple 101

3- Ami no- 2- benzoyl - 4- ( 3- met hoxyphenyl ) - 6-bﬁgﬁyl -thieno' [ 2. 3-b] pyridine Al dol
condensati on of acetophenone éﬁ@l' 17 m) and 3-net hoxybenzal dehyde ( 1.4
m), cyclisatMPESEf t hBMaH] =43kt ur at ed ket one with 2-cyanot hi oacet ami de
and subsequentLcr R, =830 §iRéh oM, tdichEnsihdtRAeacet ophenone were per for ned
according to the nethods described in exanple 86. Yield: 31 ng. Ms-ESI:

[ MiH + = 437.2. TLC. Rf= 0.57, silica gel, dichloronethane. 20 Exanple 102
| sopropyl 3-am no-4. 6-di phenyl -thi eno[ 2. 3-bJpvri di ne-2-car boxam de (a).

3- A no- 4, 6- dxamaig64 t hi enof 2, 3- b] pvri di ne-2-carboxylic acid 2s Lithium
hydr oxi de s( 5Q-Nwmdf@ﬁmaﬂwle(3-Mn@Z&ﬁétﬁﬂlﬂﬂ)—&%ﬁdﬁ&i-ﬁMkn@le,ﬁanﬁm%ﬂéﬂ-cmbox-

3-am no- 4, 2di Bhgnyl -thieno[ 2, 3-b] pyridi ne-2-carboxylate (see exanple 86) in
di oxane/watef==9Il1 (v/v) and the m xture was heated at 80C for 72 h. The
reaction ni xtReactionael &aolien2-methylthio-daphengethignd[2 Sl puinpidine-6Thabogys aeils wer e
col | ected by g ! hon_ i i Yl : ES| ihe[ MEH] +
= 47.2. TLC (Iéeq-'zﬁ%é'té‘g?rfsf‘?F‘?%ﬁg'{gegﬁfh&%fn\éﬁg?o%t‘%é%@?ﬁ@ﬁ%ﬁo@%@?’f@ vt by

| soprop~r| 3PiereAye 4 descibsshdny Fxamlent] 2nd- Hepyridai Reductc XepoRutfiede bYo a .
stirred spl utch@matdgraphsronnslichgll- @ophe ity k) inhheprang/2jcBlobdnpytiand i=n&H 2vo@radsoxyl i ¢
acid 3s (33 rgg)e {)n di chl oronet hane was added N, N dii sopropyl et hyl am ne (36
pl}, 21 Jul\%/_ 3003 WD 0016586 -57 PCT1EP00/ 02865 i sopropylamine ( 12 pl)
and O (benzotYigldz@Pme. y|)-N, N, N , h' ' -tetranmet hyl uroni um tetrafl uoroborate
(33 ng). Aftewis-ESI:h t heMmsHl'vemd54as evaporated and the residue was

chr omat ogr ap .on, sidi.cagel in.dichl net hane as eluent. Yield: 21 ng. s
V5- ESI : [I\/H—I]hli‘q::‘ 2%8.09.3’?%8: gelkgﬁ%o.r%?gté%ei ca gel, dichl oronet hane/ nmet hanol
97/ 3 v/v.15Exanpl e 103

Example 65
n-Heptyl 5-amino-2-methylthio-4-phenyl-thieno[2.3-
Reaction of 5-amino-2-methylthio-4-phenyl-thieno{2,3-d]pyrimidine-6-carboxylic acid

rimidine-6-carboxamide

(40 mg) with 1-aminoheptane (25 pl) was accomplished according to the procedure
20  described in example 50. The residue was chromatographed on silicagel (Isolute, 2 g) in

heptane/dichloromethane 1/1 (v/v) as eluent.

Yield: 37 mg.

MS-ESI: [M+H]" = 415.2,

TLC: R¢=0.87, silica gel, dichloromethane/methanol = 98/2 v/v.

Example 66
3-Phenyl-1-propyl  S5-amino-2-methylthio-4-phenyl-thieno{2.3-d]pyrimidine-6-carbox-

amide

Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid
30 (40 mg) with 3-phenyl-1-propylamine (24 pl) was accomplished according to the

procedure described in example 50. The residue was chromatographed on silicagel

(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.

Yield: 32 mg.

MS-ESI: [M+H]" = 435.2.



| sopropyl 3-am no-6-naGht hyl - 4- phenyl -t hi eno' [ 2, 3- b] pyri di ne22-Julyra®d8am de
~0 Et hyl 3-am no-6-napht hyl - 4- phenyl -t hi eno[ 2, 3- bJpyri di ne- 2- car boxyl at e
(see exanple 87) was first hydrolyzed to the corresponding acid (50 ng) and
subsequently reacted with isopropylamine ( 16 pl) to the correspondi ng

am de usi ng the nethods described in exanple 102. Yield: 17 ng. is MsS-ESI:
[ MEH + = 488 0861586C. Rr= 0.6, silica gel, dichl oronet hanecwEpheeeds 97/ 3
v/v. Exanpl e 104 |sopropyl 3-am no-4

phenyl - 6- (2-t hi enyl) t hi eno[ 2. 3-b] nyri d| ne 2 carboxamni de 2o Et hyl

3- am no- 4- pheny (2-t.hieny th eno b 2-carboxyl ate (see
exanpl e 88) v(}glscfllﬁfst %yﬂﬁ?ﬂ%ﬁiéi&h QSO‘P HFA‘E@BL Wﬁg’ Vacid (50 ng) and
subsequently reacted with isopropylanmine ( 18 pl) to the correspondi ng

am de using the nethods described in exanple 102. Yield: 6 ng. zs Ms-ESI:
[ MtH] + = 394 . @ranbhés7 Rr = 0.6, silica gel, di chI or oet hane/ met hanol 97/3
v/iv. Exanple 1051 sonrovvl 3-am ho- 6 n% q]hvl (12hth| envj)-thieng f

2, 3-bl pvri di 1-Di o thylt 10-4—phenv ieno[2.3-d]pyrimidine-6-car-

3- am no- 6-snapok gmide4 (2- thi enyl ) -thieno[ 2, 3-b] pyri di ne-2-carboxyl ate (see

exanpl e 89) vgg, d[ gf swooi-}%eﬁmguhx‘la 4. ”{S}Enﬁ%{fgé[ﬁ%”cﬂ{:ﬁﬂ? ﬁﬁx‘e% dapbd ggén ?xﬂd

subsequently reac e corres

am de usi ng t(A@ mex miths4, M@@Wb@wlﬁmlf@x@ﬁpﬂﬂé W@ZaCCWéh@ed 1a5corging to2 !lbeJ uly

2003 WO 001 6 %du&&e&&é&&%@%&ﬂ&é%dﬁ}%&kmd&%&ﬂ 'throrrﬁfb%r%hed-rbﬁ: silitfagelO. 6,
silica gel, Eu or, L, ﬁhanol 97/l v/ %x {’r'pl e

| sopronyl 3-a ORaSE &ge ge ‘f’h".’%"rﬁ‘if’ﬂ‘} ﬁ”éx%s eyt b] pyri di ne- 2- car boxam de
Et hyl 3- ari noYigldpHdmyd. - 4- (2 t hi enyl)-thi eno[ 2, 3-b] pyridi ne-2-car boxyl at e

(see exanpl e IQQ)Egl\as f[M$H *hyggiol yzed to the correspondl ng acid (50 ng) and
subsequent |y c e

d SO I am 1 he correspondi ng
am de using t H Mﬂé‘g‘qw&&%eﬁ%ygﬁﬁ Yo Yield: 16 nmg.
M5-ESI: (MHHl + = 394. 2. TLC. R~= 0.6, silica gel, dichloronethane/nethanol
97/ 3 vl v. Exarrple 107 is
| sonronvl 3- anp;,mmﬁekg furvl)-4- (2 t hi envl ) -t hi enof 2, 3- bl nvri di ne- 2- car boxam
i de Ethyl s .
3- ani no- 623 2- Y O T1e : g€ (see
exanpl e 91 ) ﬂM}MMzed to the correspondl ng aci d (50 rrg) and

subsequent |y g&agddf Wahiind-3- %E@RHJom%yl(thicnﬁzBl-c)]%)trﬁmhﬂl% ez&ﬂso%@ﬁ@ Rging
am de using t descri bed_ in_ exa

[ MbH] + = 384, @8 mréﬁtcﬂt(ﬁp@m -pl-genzl-3-ppoipogyra ldmeé% &Pdﬁétﬂﬁ%‘ﬁ%@ﬁ@ﬁ@%@?/é

v/v. _ to the procedure described in example 50. The residue was chromatographed on silicagel

20  (Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.
Yield: 50 mg.
MS-ESTI: [M+H]" = 476.2.
TLC: Ry=0.21, silica gel, dichloromethane/methanol = 98/2 v/v.

25 Example 69
3-Methoxycarbonyl-1-propyl _5-amino-2-methylthio-4-phenyl-thieno[2 3-dlpyrimidine-

6-carboxamide

Reaction of 5-amino-2-methylthio-4-phenyl-thieno[2,3-d]pyrimidine-6-carboxylic acid

(40 mg) with methyl 4-aminobutyrate (26 mg) was accomplished according to the
30  procedure described in example 50. The residue was chromatographed on silicagel

(Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.

Yield: 39 mg.

MS-ESI: [M+H]" = 417.0.

TLC: R=0.46, silica gel, dichloromethane/methanol = 98/2 v/v.



Exanpl e 108 2s 21 July 2003

| sonronvl 3-am no-4. 6-di - (2-thienvl)-thienof 2, 3- bl bvri di ne- 2-car boxam de

Et hyl 3-am no-4, 6-di-(2-thienyl)-thieno[ 2, 3-b] pyridi ne-2-carboxyl ate (see
exanple 92) was first hydrolyzed to the corresponding acid (50 ng) and
subsequently reacted with isopropylamine ( 18 pl) to the correspondi ng

am de usi nwolddR1seet hods described in exanple 102. 30 Yi elpdT/EPb0/0T865 M5- ESI :
[ MMH + = 400.2. TLC. Rr= 0.6, silica gel gl chl or omret hane/ net hanol 971 3

v/ v. 21 July 2003 WD 001 61586 -59 Exarrpr‘ "109 PCT/ EP00102865 | soproQyl
3- am no- 4- ( 3- met hoxyphenyl ) - 6- phenyl -t hi eno . 3- b] pyri di ne- 2- car boxam de
Et hyl

3- am no- 4- ( 3- met hoxyphenyl ) - 6- phenyl -t hi eno[ 2, 3-b] pyri di ne- 2- car boxyl ate
(see exanpl e E3ampde® first hydrolyzed to the corresponding acid (50 ng) and

subsequently %g ﬁﬁ eﬁjlam oy hsﬁ’lgtrhf}&ﬂh%gg_){-%#th%&;h' &;En}g}l?ﬁtz}l"&n ﬁfhﬁ@é %d' ng
am de using Scripe
[ MkH] + = 418.bexamide: Rf= 0.6, silica gel, dichloronmethane/ nethanol 9713
\?/)/ v. to Eﬁamﬂtﬁylllo t éelm(SS&hyﬁ (3-methoxyphenyl)- 2-methylthg) tll)1|1eno[2 3dd]pyr1m1dme-6- g
ani no- 6- net et hax oyrl di ner xanm de
L5 11 RO Skl Bleo SRR b f i e
- met hoxy- adétnepﬁlénm&m@?)dﬂﬁ@ﬂg?d andemmtmﬂﬂram subsegeenily ) repgtedhemiterde (40

rri) vas treatainMrdgand e ;ﬁ)?tcﬁﬁke Kbire Bﬁhlﬁ’g”ﬁﬁﬂh%@ﬂd@ﬁﬁéﬁ;&aﬂp{é% GPheqipd the
reaction m xture was aheat %Fégnder azeot[“? pi C..dest] |(£%BI on in a Dean-Stark

appar at us. AfPEPOEndvas; ¢ chigmatneiapiy en fiticaseligy qremameén?tham'

t enper at uree, 9872 (¥ivyds sliérh fditoBad by 2eystatiisiént frant ethavel.er and brine, dri-ed
(MyS04) and cgpgenisged in vacuo. The residue was purified by flash
silicagel chr omato ra hy u5| n(3:1 Et OAc/ heptane (317 v/v) as eluent. Yield:
6.4 g. Ms-ESIM {E§ﬂ+|]~ ‘M-c. Rf= 0.6, silica gel, EtOAc/heptane 2/3
viv. 25 (b). TLC- Bi=00m hMJ:eiéul,ahch%rbxacmmehoxyphenyl ) - 4, 4- di cyano- but adi ene
1, 1- Di cyano- 2- net hyl - 2- ( 3- net hoxyphenyl ) - et hene (exarrpl e 11 Ca, 6.4 Q),
carbon disulfide (3.85 m) and nethyl iodide (9.9 mM) were added to a
previ ousl Y prepar ed_suspensi on of sodi um hydride (60% di spersion in m neral
oil. 1.60%) ’(200 m). 30 After 7 h, the reaction m xture was
concentr at ed Lumwl I efhaaieh-pH B arthoryphesyd)- &@bégzbthldnnl@ perimdigehe chrbax- h
water and bripgg. dried (MySO4) and concentrated in vacuo. The residue was
purified usin lica gel chromatography (el uent: EtQAc/heptane 3/7 v/v).
Yiel d: 3.92 gthyls- Sminpr( methomge )-Zzeherrylhiepel2,3olpyrimiding éaca@@ ylate

Et CAc/ hept angsegl éawnple. 22) was first hydrolyzed to the corresponding acid (52 mg) using the

20 method described in example 34 and subsequently reacted with 2-aminopropane (13 pl)

-

to the corresponding amide according to example 35. The residue was chromatographed
on silicagel (Isolute, 2 g) in heptane/dichloromethane 1/1 (v/v) as eluent.
Yield: 12 mg.
MS-ESI: [M+H]" =419.4.

25 TLC: R¢=0.17, silica gel, dichloromethane.

Example 72

5-amino-4-(3-methoxyphenyl i i imidine-6-car-

30 Ethyl 5-amino-4-(3-methoxyphenyl)-2-(2-thienyl)-thieno[2,3-d]pyrimidine-6-
carboxylate (see example 27) was first hydrolyzed to the corresponding acid (464 mg)
using the method described in example 34 and subsequently reacted with 2-

aminopropane (190 pl) to the corresponding amide according to example 50. The title



21 July 2003 WO 001 61586 -60 PCT/ EP00102865 (c). 21 July 2003

2- Met hyl t hi 0- 4- ( 3- met ho~henyl ) - 5- cyano- pvri di n- 6- one A sol ution of

1, 1-di - (et hyl t hi 0) - 3- ( 3- met hoxyphenyl ) - 4, 4- di cyano- but adi ene (exanpl e

110b, 3.92 g) in EtOH (50 M) was treated with 48% aq. HBr (39 m) and the
solution s was heated under reflux for 3 h. After cooling of the reaction
m xture i nWRAR0BI586 bath (0 C), the precipitate was fil tergHT’E??"{“z%éshed Wi th
wat er and dried under vacuum Yield: 2.4.g3 -M5-ESI: [MH ~ = 273. 2. TLC
Rf= 0.47, silica gel, CH2O z/ MeOH 9/1 v/v. ~0 (dZ tert-Butyl

3-am no- 6- ne i n C oxam d
e Treat nent tcp %E&Md a%I él% “%%%&ngﬂﬁw p l@rﬁ@ﬁ‘{@ng@%{ﬁg}{ %9#“:3& ‘:?Bé @7\2 (2,4
g, exanpl e 12oelp ef‘@/‘/lth POC13 and subsequent reaction with ethyl

2- mer capt oaceytléltiem@mg performed ~ s according to the nethods described in
exanpl e 1. T uI ti Lkg rlmtinve et hyl

3am no- 4- ( 3- rre oxyphe T thyl t hi o-t hi eno[ 2, 3-b] pyri m di ne- 2- car boxyl a
te (2.6 gy widd-Cri Rs‘f‘)@}dﬁ‘ %@bdlob rorheshaner r espondi ng acid (2.2 g) using the
nmet hod described in exanple 34 and subsequently reacted with tert-butyl
amne (2 m) to provide the corresponding am de according to exanple 50.
The title corﬁg‘g%ﬁl Yas purified by 20 chromat ography on silicagel in
hept ane/ Et CAC "= 9 (vliv) as el uent Y| eId 2.11 q. I\/B-ESI [I\/H—I]+
TLC: Rf= 0. 37sopeapyl s-amipst2-(2-thienylhd (34 higno{2 ) dine fBrey) :

tert-Butyl S-Fwging: ﬁmH@QIIYJtﬂléﬂy‘Ib'ﬂg(Menyl) thxeno[2 3 d]pyr1m1d1ne-6 carboxylate see

S ani no- 20 R TERRD) ks BRLEERIGRE ) P ofrenfiad s PO g it ingtpod”

car box~at e Qdc:tcnbai nmxamples4rmtl lsybsequently macted with| 2Fanieorfrdfiiie 1396, pl) to the
3-nitr obenzalcggﬁ%g@:é%S Elﬁid;ﬂ%h)(& EXARAC S atﬁ]e( 5‘?’% péamr%)%gamnt of

t he product wt sequ react’ on rcapt oacet at e
wer e performé OMWF@OQ%“E%%“%FWBH%“%E/ eHenoliTIRXE e 1. The pure
titl e conpoureMdas4i®higai ned after chromat ography on 3s silicagel in

hept ane/ 2 (v nt. Yield: 780 ng. 21 July 2003 WO

00l 61586EI 61%%’5 M)r 1 3. TLC Rt= 0.35, silica gel,

hept ane/ Et OAdLE: 3Rp= @@Pv*} CaFEIFﬂEPb’MM%’S (b). tert-Butyl 5-amino-2-neth

| t hi 0o-4- 3-am nophenYl)-thieno[ 2, 3-dl p~rrim di ne-6s carboxam de Et hyl

5- am no- 2- net hyl t hi o- 4- ( 3- nitrophenyl) t hi eno[ 2, 3-d] - pyri m di ne- 6- car boxyl a
te (exanmple X, 780 ng) was dissolved in 10 m di oxane. Subsequently, 10
m Et OH and n | gride 1.1 g) were added and the reactlon m xt ure
was stin ed cwersight Yy - TCAT SELs 12 glER AL ¥ xture
i N vacuo, 20t h&a)x®e6i aixues- X cadjoa mle medh 'l eﬁﬁﬂhmﬂ)-p}ﬂﬁdnw&ﬁnlflad with

10 m 4 M NaQiniflleqd sém%4ém%ﬂe??61?rﬂgf ?ﬁlt Gty YRRehy RRHRTEY @58 - The

ethyl ester in the resu derrvative
5- ani no- 2net Ky sthangl Ma(SBh%?Fﬁ ypdse ngpflye.¢ ﬁif‘é‘n(?{ 2, S-djorgryrevaniodh-methgliliarhoxy| at
e (558 np) \A@ﬁe@@;@@mamem (0Omf,Ne2e @R4nfisls BN Gad @dc&ﬂladd (tl(’e3ﬁa<€fﬂ>}1 Hixhing wabe

gﬁ;[ Egd ( ggzgscrp: ed or%&ﬁﬁlfS § %h%qglld%ﬁp éga %%x%%ci gy fifed6ds egfter wthxch thie proguctt y!

402. 3.

crystalhzed from the filtrate.

Yield: 65 mg.

MS-ESI: [M+H]" = 343.2.

TLC: R¢=0.52, silica gel, dichloromethane.

30 ] i i imidine-6-carbox-

Sodium ethoxide (1.4N, 52 pl) was added to a stirred solution of 5-cyano-6-

(ethoxycarbonylmethyl)(methyl)amino-2-methylthio-4-phenylpyrimidine in dry ethanol
(1 ml). After 3 h at 60°C the mixture was cooled to 0°C in an ice bath and the solids
35 were collected by filtration and dried in vacuo.



i s tert-butyl amide (according to exanple 50). The title coRpduli@0bds
purified by chromatography on silicagel in heptane/ EtOAc = 3/1 (v/v) as
eluent. Yield: 391 ng. M5-ESI: [MtH + = 388.0. TLC. Rt= 0.43, silica gel,
hept ane/ Et CAc = 312 (v/v). 20 (c) tert-Butyl 5-am no-2-methylthio-4-(N
benzoyl - 3- am nophenyl | -t hi eno [ 2. 3dj pyri m di ne- 6- carboxam de tert-Butyl
5- ani no- 2- WeR158hi o- 4- ( 3- ani nophenyl ) -t hi eno[ 2, 3- dJ- pyr iFATEPA¥I28Sar boxani d
e (exanple 111 b, 391 ng) was dissolved ip41l0 m CH2Cl2. Subsequently, 2s
N, N di i sopropyl et hyl ami ne (600 ul) and benzoyl chloride (210 ng) were added
and the reactggﬁ g{l&%ure was stlrred for 2 h. The reaction m xture m xture
was diluted wt 50 and washed with sat. agq. NaHCO03. The
organi c | ayeM§&ESLdr i eH"é’ Zand concentrated under reduced pressure.
The title cormmJn@tf%ss3pslr1td‘geﬁdlndmbr&hétﬂmt ography on silicagei in
heptane/ EtOAc = 311 (v/v) as eluent. 30 Yield: 348 ng. MS-ESI: [MH + =
492.1. TLC. Rt = 0.50, silica gel, heptane/ EtQAc = 3/2 (v/Vv). 21 July
2003 WD 001 61586 PCTI EPOO/ 02865 - 62Exanpl e 112 tert-Butvl
5- am no- 2-5netisamme B3 4- ( 3- net hoxyphenyl ) - t hi eno[ 2, 3- ~pyri ni di ne- 6
g ar box am;ld((asﬁtlmllﬁ-ammo -7-benzyl-2- methvlthlo-4-nhenvl pyrrolo[2.3 d]pvrlmldme 6-carboxvlate

am no- X y L eno ne-.6
car boxyl at e (d;‘eeeenesi%t¥ ? éllhl @gﬁ aﬂm [1%1;)' l"?cy :@&Lém ) with
cor r espondi ngtfafblNdb@&delywate e then Mnsi mmefltdésléﬁﬂil%@f Pwﬁ@siaﬁnqybeo -84V-and
subs equenéI ly (étﬁﬂCN-%@niﬂélﬁ:lﬁa@é)IZ'l}ﬁé’thylhu@mpﬂéh arﬂ*ﬁ&byﬁnﬁ&mé (bhﬁin‘{aﬁoérﬁﬁmed on
correspondi n m C
purified B’y 8&?&9‘63?%{358! %ﬂorg?’f’ﬁﬁ%fgellﬁ 12 ‘f’?e}t g/lq }I’:“b) tggg%*ﬁmflwt\?yasas
el uent. ~o Ylpstfdrmaalldocorgmgmh)t p®iceduregideoribed G3ample THC: Rf= 0.32, silica

gel, hept ane/ﬁgl@AQSmgSIZ (v/ v) Exanpl e 113 N Met hyl - N i sopr opyl
5- am no- 2- rretlgg(!:%?l 0-4- ﬁwphenyl ~~-thi eno[ 2, 3~s

dl nvri m di ne- boxaﬁ]}'iiflgI

5- anmi no- 4- ( 3-Tt: h®¢ ydk8nyiliya &bl nibdhihyrbmethanet hi eno

[ 2, 3-d] py[sd m di ne-6carboxyl ate (see exanple 1 ) was first hydrolyzed to the
corresponcfl ng acid (340 ng) using the nethod described in exanple 34 and
subsequent |y eac gﬁvvlth N net hyl - N i sopropyl amine ( 150 pl) to furnish
the correspo MP'an de accor ding to exarrpl e 50 20 The title corrpound was
purified by At Bammptd tid-1«f Srqhd g (s :

el uent. Yiel ,atg_71 ng Ms-ESI: [ M-H] + = 404. 0. TLC R~ = 0. 34 Si I ica gel,

hept ane/ Et OAC. =3/ 2 ( le 11 t
e ot reliaion st r?é%ﬁtvﬁva'ﬁﬁw@o tirgi Qs >z§s°‘1m°xxkfpﬁweha%@9% me)
car boxam ghe t%mdteﬂ&utcydnoﬁeesm (102 3d)yedeltienhoHthd pf@iuethio POchemd jubsdyuento

[2,3-d] pyrim

trifluoroacet ?%ﬂg?:l EIE 2@@7{% gﬂ%rcéﬁ tggce?éa%‘f(%é@gne%z%ﬁcggdé 30 qhﬁ% AM&{%

was added. Afdessribediinrexagpicod. Fhe titleneomnoned e pHrified ry ﬁl%rgme'@a@ehx 108t ed |n
vacuo, redi ssflicagsd in Reptare/ethy] 4czfted )00/00ash)ed 300 vAaYas edddnt. NaHCO3, dri ed
(MgS04) and nl%er}tzdat ed under reduced pressure. The residue, containing

t he correspon d ng W&t hyl sul foxide, was subsequently dissolved in EtOH (
10 m) aneh KMBES: 1 g) "ad3Q. After heating under reflux overnight,

the reaction TLC: R;=0.61, silica gel, dichloromethane

Example 77

-2-methylthio-thieno{2.3- imidine-6-carbox-

3-n-butoxyphenyl

30 ylate

(a). 3-n-Butoxybenzaldehyde
Diethyl azodicarboxylate (3.31 ml) was added dropwise to a cooled (0°C) solution of 3-

hydroxybenzaldehyde (2.44 g), n-butanol (1.83 ml) and triphenylphosphine (5.51 g) in



3s mxture was acidified with 1 MHCI, concentrated in vacuo21delyi2d63| ved
in CH2A z (50 21 July 2003 WO 00l 61586 -63 PCT/ EPO0O/ 02865 m ), washed
with ag. sat. NaHC03, dried {MyS04) and concentrated under reduced
pressure. Purification of the thus obtained oil was effected by

chr omat ography on silicagel usi ng hept ane/ Et CAc = 3/1 (v/v) as eluent.

Yi el d: 356ng)0/61§8NB- ESI: [M+H + = 401.6. TLC. R~= 0.50, &CIER/IRES,

hept ane/ Et CAc 312 (v/iv). Exanple 115 _45._

5- Ami no- 2- ( 2- th| enyl ) - 4- (3- met hoxyphenyl ) - 6- (N nor phol i nocar bonyl )

t hi eno[ 2, 3dl >7

S aim o 4 ( 3 HEHTR e ATES atRet et fard Py shytion of 2 sodiymywArside (E4Eh: boxyl
ate (561 ny) weeaddedapl Bindy) wwa@nhnu@tfowﬂrrmhyﬁmdrea@on meixtwe wes pdrediedg aci d
(464 ny) usi Rg b@hmhm{ing?ﬁs@rmeq‘he varg%m 8 wad \@eﬁédswm%wi%ym&@act ed
W th rmrpholme&OO@P %dﬁgffor rre(zonlnc am ea,g(t)q |n to
exanpl e SO i, prpter gndchg s OMESSOQ‘H E‘H’é‘a‘“@F ddp vpcugy e the grud

hept ane/ EtsQApredu8! @&hyhacethte d3 x5 ral) weastadded amlddhe diids wgre xbﬁoEéél by fildatibn: =

453.2. TLC ﬁhege&du%%as%“o‘rﬂaﬁ%?a?hed &?Q%ﬁ%gl/ 1'r:rth%§ne7'et®l ededth \L)I(JO/%CtvE?f agpl e

116 tert-But am no-
~t ert - but yl arfOM9) V43 a38lwent-3- ani nophenyl , ) t hi eno( 2. 3-d] pyri mi di ne- 6- car boxam
i de tent-But yield: 1.64¢

5- ami no- 2- methylihi 0- 4; mp@pzhenyl)-thi eno[ 2, 3-d] - pyri m di ne- 6car boxam d
e (exanple 1f\?¥ é§f195 l&gHRa Ssolved in 5 ml CHZC12. Subsequently, 25

N, N-di i sob’roﬁmcét WF&rﬁ%@ll(m@ heptpnedethyl gesato zdét V. chl ori de (120 ng) were

added and the reactlon m Xture was stirred for 2 h. The reacti on m xture
m Xture was c{hi,
The organic | ‘ PRt i AFTTTTE \

st andi ng overgﬂthILat_Ct he reactl on m xture was vvashed again with sat aqg.

NaHC03, dri ect)fcwga%ﬂbfﬁﬂﬁet%@&ﬁﬁhfeﬁts@l@até tm%egaos nBUfok%eﬁéél&é?@dééf_‘za%zé)
resi due was aca)e}nlgll i shed u @

110 to 9/ (AP waélpeFetaies@(‘? kriﬁ@%ﬁ gﬁﬁm? Ef% $9% Slﬁﬁesuentezx
silica gel, GehtGba/WitOHthlyl 9- ihe(cuyﬁmacetate Nere) pesforRd 3acdfddivyl 66l GBS mdHods
PCTI EPOO/ OZS%SE%@ML E\EXHZIC 1. The title compound was purified by chromathography on

silicagel in heptane/ethyl acetate = 100/0 (v/v) => 80/20 (v/v) as eluent and

crystallisation from ethanol.

20  Yield: 78 mg.
MS-ESI: [M+H]" = 418.0.
TLC: R¢=0.61, silica gel, dichloromethane.

Example 78
25  Ethyl 4-(3-[2-acetoxyethoxy]phenyl)-5-amino-2-methylthio-thieno{2,3-d]pyrimidine-6-
carboxylate

(a). 3-(2-Acetoxyethoxy)benzaldehyde

A catalytic amount of N,N-dimethylaminopyridine was added to a stirred solution of 3-
30  (2-hydroxyethoxy)benzaldehyde (1.66 g) in acetic anhydride (9 ml) and pyridine (3 ml).
After 2 h the reaction mixture was concentrated in vacuo, the residue was dissolved in
ethyl acetate and washed with 0.5N hydrochloric acid, water, 5% sodium bicarbonate,
water and brine, dried over sodium sulfate and evaporated to dryness.
Yield: 2.16 g.
35 MS-ESIL [M+H]" = 209.2.
TLC: Ry=0.60, silica gel, heptane/ethyl acetate = 1/1 v/v.



tert-Butyl 21 July 2003

5-am no- 2- net hyl t hi 0-4-(3-(3-(3-pyridyl)-propoxy~-phenyll-thieno[2, 3d] pyrim
i di ne-6-carboxam de s tert-Butyl

5- am no- 2- net hyl t hi o- 4- ( 3- met hoxyphenyl ) -t hi eno[ 2, 3- dJpyri m di ne- 6car boxam
de (400 ng, exanple 112) was dissolved in cooled (0 C CH2ClZ ( 10 n) and
BBr3 (300 woposrsss added dropwi se. After stirring over ni gRETEPOYGBHN
tenperature, the reaction mxture was dilged with CHZClz (50 nl) and
washed with sat. ag. NaHCO03. The organic layer was dried (MyS04) and
concentrated to near dryness. The remaining ~0 oil was added dropwi se to a
flask with stirred toI uene (50 nl). The thus obtained precipitate (360 ng) ,
containing tént- henyl h 2.3-d}-

5- am no- 2- netlh%{ntsh; &rgo%F&% ehydr oxyphenyl )th| eno[ 2, 3-d] pyri m di ne- 6- car boxam

de was fi ih vacu | atter derivative was dissol ved
in THF ( 10 fryslizgtion P*b?rsw(fe tmg)"eagu ade W§ 5’ (Hressansthorpbenzalgshyds 4
azodi ca[1 b@nykmnh@eﬁnddetnﬁ dyahRReta®0Q 129))), Wt&teﬁlddeﬂie pMbduet withi PODIY ancri] sd
overni ght, eactl o . xt e

With sat. Etﬁé on anttll\;-g%a? m%rca&%gc%ﬂg Rugreba_g%qmé a%cordt)ng 5%mha

chr omat ogr apmetl(oéti m@nbed}mmmm 1= K?@ett"@tl%lféf (tlw \ryde WQQUGt (acetic g

M- ESI 1 ( MtHhghyd r15¢9 me29 “I/ILQvN?f F B, 5&1ce§ttdubﬁaofgﬁk,mﬁﬁw a8l l\@&dquer%/ 4
(v/v). Exanple. rt@/ est . for LH bi oactﬁ}vr tly g% $§ ?I?e)( cel S
In male mcePU% cémP'Elt 9 Engﬂ?Pho‘H'es’(hf%e ] fehigromethpnt  yasid! ﬁctr on
in testicul arcompoundydr g cells. This activity is also displayed by human
chorionic goqaggtgg n (hCG) whi ch binds to the same target cell receptor
as LH. The in vrtro Leﬁ\gﬂg %‘ assay (van Damme et al, 1974; nodified by
Mannaerts et W &987) 11 8% determine the LH bi oacti vity of conpounds
t hat bind toTtUG]e Rey di66, stkidal gel, dichkxtapdthancinuitieholi -n98/2rfy. causes t est ost erone
production. 30 For this assay, Leydig cells are isolated fromthe testes of
mature, 9 to 13 weeks old, mce (strain: HSD/ Cpb: SE, Harlan, The

Net herl ands)._ Therefore, mce are killed and the testes are quickly renoved
and decapbul aitxéﬂlpeE%?ch test| s is transferred to a separate vveII of a tissue
cul ture pl at i0 B-bety phe [eao[ 2\ - prlp
each wel | ?ﬂ_ssed through a 30 cm gI ass tube (1 nsi de di arret er 2. 5 nm
nar r oned uly 2003 WO 00l 61586 -65 PCT/ EPOO/ 02865 to 1.2 nmat 4
places in the mddle). The suspension obtained is filtered through a 30 pm
nyl on nmesh ans). 34eOkividxyidenzaldehpdee- i ncubated in a SO m plastic tube for 30

mn. at 37 Cy. ﬁ%(gggsjbg%{ﬁ@&ﬁ{ e. (oW ,?,ﬁm &Loréd%ta% . ?ﬁﬂlrn?*)t ﬂB?QEal%ecaﬂjona%% gir |

5% C02. Fol | ow rei ncubation é 6% icentr t 10? U@for 5
mn and the ﬁlb‘@?erﬁa‘frﬁhtn digxape abBQ( Afjer 6PHthe prachqn miiyse e gooled to 5t BB ended
in culture madiidimwé. remBvedoby diltraion tand twashed ithniichidremethapee The @ombmed e pt
honbgeneous e r ydi g
col | suspensf}ﬁna%é %ﬂg%ﬁe&:ﬁ&%%ﬁ% &tssﬁﬂze@ rFthﬂ %ckﬁte%h vl}aﬁﬁed Gﬂ?tx %vale?

cont ai ni ng 5CW@)| brinsg e‘i’féﬂ#c@"%foﬁ% Wid sulfaes t eepeBsante (S’Wé?tlaéﬁep‘tré'l‘fﬁt B}’e
medi um) pey  Vtdmatdaphy bn Gilicgiebinalictoroméihate/nétkanbl= NO0/S ov/@)t-enaiax dev)ar e used
whi ch are cal*b égg agai nst International Reference preparations of human
LH or hCG pr ovr & he National Institute for Biological Standards and
Controls (NI BQS:ESIlondoW+HK)—23‘$ést and reference conpounds are dissol ved,
di luted and ags@yeq=iobs, BlcSaHIRlicdrbMéRar¥BaktiRb] TH5 phat es cont ai ni ng
reference and test conpounds are incubated for 4 h at 37 Cin an is

i ncubator in a water- saturat ed at rrosphere of 95% air /[ 5% C02. Foll ovvr ng

i ncubati ong p(Ib}at h Seanginad2atethy - : dkt pyireidinad
measur enent . oQ&la{eo testosterone neasurenent t he contents of the

mcrotiter re thawed at roomt ture andthe

centrifuged a@y"l‘S@‘ON/‘?fgg f’l\gﬁ‘ygs%li‘lﬂme%ﬁulgﬂrgpglégtm@li (o @WSW@S&% 88? each
wel |l is dilutmg) whd h:tt@lﬂdyhk{cﬁcdmdl(l]m () xtFeatngeno bif atha ;&oauu tvai ), dind ut i on
for testoster n test
sample are thée?’ﬁ eguen %%HE &'lth A{hgﬂE%et? a&’”%%%ag yr%" ggﬁ%g #E‘Lr gqf)ttggare

i ndi cat ed3i n metheds siescesmlrrm eexmsler b Jihg opust itlt FOPPIUAd LYeS @htaaeéagﬂer or LH
bi cactivity in inmture female mce 2s In female i mmature mce which are
stinmulated with follicle stinmulating hornmone (FSH), ovul ation can be

i nduced by | uteininzing hornone (LH) or by human chori oruc gonadotrophin
(hCG which binds to the sanme LHreceptor on the Gaafian follicles.
Binding to the LHreceptor initiates a biochem cal cascade, which
eventually results in follicular rupture and extrusion of a nmature oocyte.
To measure the in vivo activity of 30 LH agonistic conpounds, inmmature 20
days old mce (B6D2F 1 strai n, Broekman I nstitute, the Net herI ands) are

- AN O 1 8 M A ~ A -,

&’“o




WO 001 61586 -66 PCTI EPOO Oz8G5 preparations of human hCG pr o21 deld 2803t he
National Institute for Biological Standards and Controls (N BSC, London,
UK). Twenty-four hours after adm nistration of test compound, reference
conmpound or vehicle, animals are killed by cervical dislocation. The

ovi ducts are dissected and collected in 0.9% NaCl. Next, the oviducts are
placed s DM¥OWHENSE wo gl ass pl ates and exani ned for the pPESERWA2HS absence
of ovul ated ova under a m croscope. The ngwber of ovul ated ova present in
the oviducts is indicative for in vivo LH bioactivity. Results are given in
Tabl e 1. E
CorrpoundLeydlhg} S éaﬂ]fy é?\%@c% Wa@%é%é@gﬁg?%e‘%@~ ]Ibg ucti o%((yﬁ%%%/)

ovul ati ngani ABf §‘)"€ontro| p. o. (crenmophor 10%---0Urinary hCG s.
C.---100(20 Nigld:kt) mgt ert-Butyl 5-am no-2-nethylthio-4-(N benzoyl-3-2.8
10" M4AOam n ) -t ngg ~d~pyri m di ne- 6- car boxam de(50

ngl kgp. o. )te?@ggy mmﬁ et hyl t hi 0- 4- ( 3- met hoxyphenyl )-4. 3 10’

MAOt hi enof2, 3LE; p?-rTHﬁéiﬁﬁ]éﬂﬂtEﬁbQ\Cb@mﬂéPé‘e( 50 ng/ kgp. 0. )N Met hyl - N |sopropyl
5-am no- 2- net hyl t hi 0-4-(3-8.7 10

MbOmet hoxyphenyl ) -t hi eno[ 2, 3- dJpyri m di ne- 6- car boxam de(50

ng/ kgp.o.)tegg‘afgieyéo 5- am no- 2- et hoxy- 4- ( 3- met hoxyphenyl )-1.9 10

MBOt hi eno[ 2 yrim di ne- 6- car boxam de (50 rrg/ kg p. ;
0.) 5- Ani no- 2E : : 3 5P 1)2-methylthio-thieno[2.3-dlpyr-

10" M20nor phoimqgagmmggjgatg hi eno[23 dj pyr| m d| ne (50 ngl kgp.o.)tert-Butyl
Nl O- 4-

5amn02‘

ML3but ylI ani ngwl E*?’%u - 3- amz%é‘ﬁﬁélr\ %‘O%r?ﬁ enowa'§ dJ 6278| -m cﬂ@e 6- %:zg% Sfoxam de
(50 ngy I kg p. @ex)qoglmmr&gthyxy)benzaldehyde (538 mg, synthesized from 3-hydroxybenzaldehyde

g gmdgo 2- rregml tnlgh Gnd- 1@2 éﬁo.()ém cnghthidle ¥1.8% Gr) MAQ Ui 9&%&2/&6% RIgRipka -ih hi eno|
rrmadal ne- ai ns
1. A bf“c/yu i Ex3ipal %?§§ ﬁﬁﬁv cyalé%c%g?% @Sﬁﬁaﬁmt a%tésp Hg “f'ﬁl 5%&@%&?

fotrnula I, ambseqmpharemﬁmummaéthgl hma:pptahdeents &lete pérémrmed ,acédrdirig Yo~the O
R - A, ( X BiRtifo gwféhﬂedvmereg %?t‘lﬁe %v&%r ofthine afftpd RO

are i ndependent ected fr 1“5
(280C) al kynyl € egxa@@mpéy &8 irpgel c@dwgbw%h@ef}&%a?w 1&@4&%{@ BCP¥aP bony! |
( 6 14C) aryl cﬁvba:sreydent(G 14C)aryl or (4-13C) heter oaryl or RS and R6
toget her arewjg ng?iﬁé; a (2-7C) heterocycl oal kyl ring; R7 is
(3-8Q) cycl oal k% C) heterocycl oal kyl, (6-14C aryl or (4 13C) heteroaryl;

R2 is (1-8& BE) 2190871, (2-8C) al kynyl, or (6-14C)aryl or
(413C) hetgr oaLy: , Rpebmgog)macgaahicmmﬁh&lhanbﬂmlieﬂfknWib\S/ﬁm@ or nore substituents
selected from (1-8C al kyl, (1-8C)atkylthio, (1-8C)(di)alkylam no,
(1-8Q) al | coxy, {290 ~ceny| or (2-8Calkynyl; R3 is (1-8C) alkyl,
(2-8C) al kenyl (2 8C) al kynyl (3-8C) cycl oal kyI (27C) het erocycl oal kyl, or
(6-140) aryl c')‘;"a(":l'el ) het eroaryl bot h opti onaIIy substituted with one or
nore substit Eai s Sealincy @EHH Dmc(hizl-ﬁﬁhaiyli@dazélb@ﬁlmx)/Rihlewlﬁmxmwlhno-
(1-8C) al kvxy 4 is H {1-8C) al byl
(1-80Q)a(lylc onyl, (6-14C) aryl {18C) al kyl; Yi sCHor N;
Zis NHz ¥ér OH

(a). 4-Hydroxymethyl-5-methyl-2-phenylimidazole. HCI

2,3-Butanedione (30 ml) and a solution of sodium acetate (33 g) in water (80 ml) were
added to a solution of benzamidine.HCl (66 g) in water (300 ml) at 0°C. After 1.5 h the
solids were filtered off, washed with water and heated in 4N HCl (750 ml). The resulting
30 clear solution was cooled in an ice-bath. The crystals were filteredc off, washed with

water and dried over potassium hydroxide at 50°C.
Yield: 44 g.
Mp: 164-166°C.

35 (b). 4-Chloromethyl-5-methyl-2-phenylimidazole. HCI



Ais S, N(H, N(RO), Oor a bond; R9 can be selected from th@1saly20§8oups
as described for R ; 21 July 2003 -69 Bis N(I~, O or a bond; for use in
therapy. 2. A derivative conmpound according to claim1 wherein Xis S
and/or Zis NH2 for use in therapy. 3. A derivative conpound according to
claiml or 2 wherein Xis S, Zis Nf-i2 and R~ is~ (6-14QC) aryl or

(4- 13C) het¥P8UF36 for use in therapy. 4. A derivative coﬁ%)%ﬁ‘l?m?ﬂ?éordi n' to
claims 1-3 wherein Bis Nor O for use iyg bherapy. . A conpound accordi ng
to claims |-4 wherein Bis Nfor use in therapy. 6. A conpound accordi ng to

claims 1-5 Wﬁ tlon {'ﬁsth{oﬁéfcﬁl&% O@ﬁbﬁq mtb%ﬁ%?ng H;Qﬁfmli Rhs Hg\slx ?%édqg %Hyrgd

conmpound accory

bi cyclic het él}SB%ﬂS@moéﬁhddr@éymfatb!lrw@c@bk%éhﬂwh’amlﬁH%(4t4cg) g@h@ﬂene @& mJI a
I, or a phammpaget Eﬁahétliyl&ﬁ&ﬁ%aa@li&i &l the FeR@ERL bolidNoRrfikerbPoMUbashed |

RZ S~N S g- Caryl or (4-13C) heteroaryl; R2 is
(1-8QC) al I ryl W“PA; eék@;egkfeﬁéﬁéﬁne‘j(évgégal kynyl, or (6-14C)aryl or

(413C) het &r oXield:, 6bpt h optionally substituted with one or nore substituents
sel ected fromd ! -8fmsey! . (1-8Qaljtylthio, (1-8Cal koxy, (2-8C)alkenyl,

or (28C) al kynyl; R3 is (1-8C)al kyl, (2-8C)alkenyl, {2-8C) al kynyl,

(3-80C) cycl oal kyi, (27C)heterocycl oaI kyl, or (2-14C)aryl or

(4-13G het er@rﬂCxaﬂontehbeﬁn@themm azplet ed with one or nore

(150 al koay 5 TG, o PR eyl ASGIBAY T, 405 shalt 7o

with the lbroév%h%wapx@ﬁ@o@dnlbmaddeé t%atstlgﬁqmlm@néa%%um %ﬁb‘i‘f‘y g) in

2et hoxycar boﬂyﬁdﬂmﬁ]&bilhe G0DHhig 0O¢r A pRridll PY B0 Fifli After @0 hahd eotids ateps fin@edy |

Sam no- 4- phenyl - Lo-1hien -d] pyri m di ne- 6-car boxyl ate, et hyl
5am no- 4- phen%1 ¥ Y’ﬁy Elr gq‘%%liegﬁ'g{'%}@- d] pyri m di ne- 6- car boxyl at e,

6- acetyl - 5am r*Rid41‘bg}enyI 2- (2-oxopropyl thio)-thieno[2, 3-d] pyri m di ne,

5- am no- 6benxgy/! - d7-pbeay! - 2- phenyl car bonyl met hyl t hi o-t hi eno[ 2, 3-d] pyri m din
e, nmet hyI

5am no- 4- f4 met hoxyphenyl ) - 2- et hyl t hi o-t hi eno[ 2, 3-d] pyri m di ne- 6- car boxyl a
te, ethyl (d). 4-Ethoxycarbonylmethyl-5-methyl-2-phen limidazole
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Yield: 20 g.
Mp:  164-167°C.

35 (). 4-Chloroethyl-5-methyl-2-phenylimidazole. HCI
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chromatography on silicagel in dichloromethane as eluent.
Yield: 2.8 mg.
MS-ESI: [M+H]" = 508.2.
2s  TLC: Ry=0.14, silica gel, dichloromethane.

Example 85

rimidine-6-carboxylate

30 (a). S5-ethyloxycarbonyl-2-methylthio-4-phenyl-4.5-dihydro-6-oxopyrimidine
A mixture of S-methylisothiourea sulfate (418 mg), benzaldehyde (320 ul), diethyl
malonate (478 pl) and potassium carbonate (435 mg) in abs. ethanol (5 ml) was stirred

at 50°C for 4 h. The reaction mixture was evaporated to dryness, the residue was
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organic layer was washed with 5% sodium bicarbonate and water (2x), dried over

sodium sulfate and evaporated to dryness. The pure title compound was obtained after
chromatography on silicagel in dichloromethane/methanol 98/2 (v/v) as eluent.
15  Yield: 63 mg.
MS-ESI: [M+H]" =291.2.
TLC: Rg=0.50, silica gel, dichloromethane/methanol 95/5 v/v.

imidine-6-carboxvlate

20  Treatment of 5-ethyloxycarbonyl-2-methylthio-4-phenyl-6-oxopyrimidine (63 mg) with
POCIl; (304 pl) and subsequent reaction of the product with ethyl 2-mercaptoacetate
were performed according to the methods described in example 1. The pure title
compound was obtained after chromatography on silicagel in heptane/ethyl acetate
100/0 => 60/40 (v/v) as eluent.

25 Yield: 48 mg.

MS-ESI: [M+H]" = 347.2.
TLC: R¢=0.72, silica gel, dichloromethane. -

Example 86

30  Ethyl 3-amino-4,6-diphenyl-thieno[2,3-b]pyridine-2-carboxylate
Aldol condensation of acetophenone (2.33 ml) and benzaldehyde (2.24 ml), cyclisation
of the a,B-unsaturated ketone with 2-cyanothioacetamide and subsequent reaction with
ethyl 2-chloroacetate were performed according to the methods described in Pharmazie
44:639-640 (1989).

35  Yield: 65mg.
MS-ESI: [M+H]" = 375.0.
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Example 88
Ethyl 3-amino-4-phenyl-6-(2-thienyl)-thieno[2.3-b]pyridine-2-carboxylate
15 Aldol condensation of 2-acetylthiophene (1.08 ml) and benzaldehyde (1.12 ml),

cyclisation of the o,B-unsaturated ketone with 2-cyanothioacetamide and subsequent

reaction with ethyl 2-chloroacetate were performed according to the methods described
in example 86.
Yield: 767 mg.
20 MS-ESI: [M+H]" = 381.2.
TLC: Rf=0.70, silica gel, dichloromethane.

Example 89
Ethyl 3-amino-6-naphthyl-4-(2-thienyl)-thieno[2.3-b]pyridine-2-carboxylate
25 Aldol condensation of 2-acetonaphthone (1.70 g) and 2-thiophenecarboxaldehyde (1.03

ml), cyclisation of the o,fB-unsaturated ketone with 2-cyanothioacetamide and
subsequent reaction with ethyl 2-chloroacetate were performed according to the methods
described in example 86.
Yield: 1.58g.

30 MS-ESIL [M+H]" =431.2.
TLC: R¢=0.75, silica gel, dichloromethane.
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Example 91

Ethyl 3-amino-6-(2-furyl)-4-(2-thieny!)-thieno[2.3-b]pyridine-2-carboxylate
Aldol condensation of 2-furaldehyde (1.01 g) and 2-thiophenecarboxaldehyde (1.03 ml),

cyclisation of the a,B-unsaturated ketone with 2-cyanothioacetamide and subsequent

15 reaction with ethyl 2-chloroacetate were performed according to the methods described
in example 86.
Yield: 443 mg.
MS-ESI: [M+H]* =371.2.
TLC: Rr=0.55, silica gel. dichloromethane.
20

Example 92
Ethyl 3-amino-4.6-di-

Aldol condensation of 2-acetylthiophene (1.08 ml) and 2-thiophenecarboxaldehyde
(1.03 ml), cyclisation of the o,B-unsaturated ketone with 2-cyanothioacetamide and
25 subsequent reaction with ethyl 2-chloroacetate were performed according to the methods
described in example 86.
Yield: 1.04 g.
MS-ESI: [M+H]" = 387.0.
TLC: R¢=0.76, silica gel, dichloromethane.
30

Example 93

idine-2-carboxylate

Aldol condensation of acetophenone (1.17 ml) and 3-methoxybenzaldehyde (1.4 ml),
cyclisation of the o,B-unsaturated ketone with 2-cyanothioacetamide and subsequent
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Example 95
3-Amino-2-benzoyl-6-naphthyl-4-phenyl-thieno[2.3-b]pyridine
Aldol condensation of 2-acetonaphthone (1.70 g) and benzaldehyde (1.12 ml),

20  cyclisation of the o,B-unsaturated ketone with 2-cyanothioacetamide and subsequent
reaction with 2-chloroacetophenone were performed according to the methods described
in example 86.
Yield: 50 mg.
MS-ESI: [M+H]" = 457.2.

25 TLC: Rr=0.69, silica gel, dichloromethane.

Example 96
3-Amino-2-benzoyl-4-

Aldol condensation of 2-acetylthiophene (1.08 ml) and benzaldehyde (1.12 ml),
30 cyclisation of the a,p-unsaturated ketone with 2-cyanothioacetamide and subsequent

reaction with 2-chloroacetophenone were performed according to the methods described

in example 86.

Yield: 57 mg.

MS-ESI: [M+H]" = 413.2.
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Example9

15 Aldol condensation of acetophenone (1.17 ml) and 2-thiophenecarboxaldehyde (1.03
ml), cyclisation of the o,p-unsaturated ketone with 2-cyanothioacetamide and
subsequent reaction with 2-chloroacetophenone were performed according to the
methods described in example 86.

Yield: 67 mg.

20 MS-ESI: [M+H]' =413.2.

TLC: R¢=0.71, silica gel, dichloromethane.

Example 99

3-Amino-2-benzoyl-6-
25 Aldol condensation of 2-acetylfuran (1.01 g) and 2-thiophenecarboxaldehyde (1.03 ml), ~

cyclisation of the o,B-unsaturated ketone with 2-cyanothioacetamide and subsequent

reaction with 2-chloroacetophenone were performed according to the methods described
in example 86.
Yield: 65 mg.
30 MS-ESI: [M+H]" = 403.2.
TLC: R¢=0.65, silica gel, dichloromethane.



109! &&' () - @Ld| Z9vU4 " 1110%,& ()-!1110%[,[& ()- ' 10%&! &&July-2003

CU109& ()- ' 109& ()- ! 109&! && ()->1|Z9vU4 " 90'10%h' & ()-m !

90! 109% V' V& ()-m ~*109&! && ()- ~*109%j 6& ()- *10966& ()- 1! 109&! && () - qP/
FZ109%.!L& ()- #3109%.!L& ()- 1013 13 1013 13 1013 13 ! 90!109%43 13 & ()-m
190! 1096{6{& ()-m 90! 109%&! && ()-m (3| z{Z9qP/ ~ 110%& ()- °

1109 () -WO 00/61580%dd& () - " 1y10%.!L& ()- F Y10%.! L& () - PCT/EP00/02865
9S10%.! L& ()-z-6{Z9qP/ "Y' 109! D& ()- \EQ%O%} D& ()-1!' Y1109 D| & () -
9109%%! ?& ()- ° 910%.L& ()- 91090DD& ()-6E {Z9gP/  “*! 109 M& () -

“* 1 109RRE, () - w1 O%EQHn&'() "$T10% !N\ & ()- "$ 10%LE ()-

9% 10%e& ()- Exam 3F1090%$9&' ()-& # 1099$9& () - &1 0RR10RR10RR)

" *H109RRE! () 34Arhing O%eizdvi4 &-diY2-thiédyDOMAREI2 (3} b]per{diiisRL | 3 110% h & ()-

3 110903%9& ( ) ) 1
L@ 0%0$9& ()%1‘17% °£§de“}?9‘é§ & éé‘g/e"é‘.}g’é?‘%’ﬁg@w&%&“l) @(?@ﬁ’?‘%‘%ﬁ@"xﬁk de
00/(93;9&- ()- (.63 mipoggclisptior og the) gfipgspturagedzkgtane with 2- cyanothioacetamide ‘and
'$10% $I & ();ubséqudéﬂlo%aSﬂl(ﬁ&v\(lﬁ Z%QV&%&ﬁpKe)wne ke Gerkden{eti- according to the
110%cl& () methods Qe/@nbed in example 86.
Yield: 67 mg.
MS-ESI: [M+H]" = 419.0.
TLC: R¢=0.57, silica gel, dichloromethane.

10

Example 101

Aldol condensation of acetophenone (1.17 ml) and 3-methoxybenzaldehyde (1.4 ml),
cyclisation of the o,p-unsaturated ketone with 2-cyanothioacetamide and subsequent
15 reaction with 2-chloroacetophenone were performed according to the methods described
in example 86.
Yield: 31 mg.
MS-ESI: [M+H]" = 437.2,
TLC: R¢=0.57, silica gel, dichloromethane.
20

Example 102
Isopro

25 Lithium hydroxide (59 mg) was added to a stirred solution of 53 mg ethyl 3-amino-4,2-
diphenyl-thieno{2,3-b]pyridine-2-carboxylate (see example 86) in dioxane/water = 9/1
(v/v) and the mixture was heated at 80°C for 72 h. The reaction mixture was cooled to
r.t. and acidified to pH2. The crystals were collected by filtration and dried in vacuo.
Yield: 33 mg.

30 MS-ESI: [M+H]" = 47.2.

TLC: R¢=0.05, silica gel, dichloromethane/methanol 97/3 v/v.

(b). Isopropyl 3-amino-4.6-diphenyl-thieno[2.3-b
To a stirred solution of 3-amino-4,6-diphenyl-thieno[2,3-b]pyridine-2-carboxylic acid

idine-2-carboxamide

35 (33 mg) in dichloromethane was added N,N-diisopropylethylamine (36 pl),
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15 MS-ESIL [M+H]" = 438.2.
TLC: R¢=0.6, silica gel, dichloromethane/methanol 97/3 v/v.

Example 104

idine-2-carboxamide

20 Ethyl 3-amino-4-phenyl-6-(2-thienyl)-thieno[2,3-b]pyridine-2-carboxylate (see example
88) was first hydrolyzed to the corresponding acid (50 mg) and subsequently reacted
with isopropylamine (18 pl) to the corresponding amide using the methods described in
example 102.

Yield: 6 mg.

25 MS-ESI: [M+H]" = 394.2.

TLC: R¢=0.6, silica gel, dichloromethane/methanol 97/3 v/v.

Example 105

Isopro i i i idine-2-carboxamide
30 Ethyl 3-amino-6-naphthyl-4-(2-thienyl)-thieno[2,3-b] pyridine-2-carboxylate (see

example 89) was first hydrolyzed to the corresponding acid (50 mg) and subsequently
reacted with isopropylamine (16 pl) to the corresponding amide using the methods
described in example 102.

Yield: 16 mg.
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20 Yield: 7 mg.
MS-EST: [M-+H]* = 384.0.
TLC: Rg=0.6, silica gel, dichloromethane/methanol 97/3 v/v.

Example 108

- 25 Isopropyl 3-amino-4.6-di- i i idine-2-carboxamide
Ethyl 3-amino-4,6-di-(2-thienyl)-thieno[2,3-b]pyridine-2-carboxylate (see example 92)
was first hydrolyzed to the corresponding acid (50 mg) and subsequently reacted with
isopropylamine (18 pl) to the corresponding amide using the methods described in
example 102.

30 Yield: 35mg.

MS-ESI: [M+H]" = 400.2.
TLC: R;=0.6, silica gel, dichloromethane/methanol 97/3 v/v.
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Ethyl 3-amino-4-(3-methoxyphenyl)-6-phenyl-thieno[2,3-b]pyridine-2-carboxylate (see

ridine-2-carboxamide

example 93) was first hydrolyzed to the corresponding acid (50 mg) and subsequently
5 reacted with isopropylamine (17 pl) to the corresponding amide using the methods

described in example 102,

Yield: 28 mg.

MS-ESI: [M+H] =418.2.

TLC: R¢=0.6, silica gel, dichloromethane/methanol 97/3 v/v.

Example 110
tert-Butyl 3-amino-6-methylthio-4-

carboxamide

15 (a). 1,1-dicyano-2-methyl-2-(3-methoxyphenyl)-ethene

A solution of 3’-methoxy-acetophenone (3.46 g) and malonitrile (6.89 ml) in benzene
(40 ml) was treated with AcOH (2.30 ml) and ammonium acetate (1.50 g) and the
reaction mixture was heated under azeotropic destillation in a Dean-Stark apparatus.
After 5 h, the reaction mixture was cooled to ambient temperature, diluted with EtOAc,
20  washed with water and brine, dried (MgSQ,) and concentrated in vacuo. The residue
was purified by flash silicagel chromatography using EtOAc/heptane (3/7 v/v) as eluent.
Yield: 6.4 g.
MS-ESI: [M+H]" = 199.2.
TLC: Rg=0.6, silica gel, EtOAc/heptane 2/3 v/v.
25

. -4.4-dicyano-butadiene
1,1-Dicyano-2-methyl-2-(3-methoxyphenyl)-ethene (example 110a, 6.4 g), carbon

disulfide (3.85 ml) and methyl iodide (9.9 ml) were added to a previously prepared
suspension of sodium hydride (60% dispersion in mineral oil. 1.60 g) in DMF (200 ml).
30 After 7 h, the reaction mixture was concentrated under reduced pressure, redissolved in
EtOAc, washed with water and brine, dried (MgSO4) and concentrated in vacuo. The
residue was purified using silica gel chromatography (eluent: EtOAc/heptane 3/7 v/v).
Yield: 3.92 g.
MS-ESI: [M+H]" = 303.1.
35 TLC: R¢=0.5, silica gel, EtOAc/heptane 2/3 v/v.
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s was heated under reflux for 3 h. After cooling of the reaction mixture in an ice bath (0

°C), the precipitate was filtered off, washed with water and dried under vacuum.
Yield: 2.4 g,

MS-ESI: [M+H]" =273.2.

TLC: Rf=0.47, silica gel, CH,Cl,/MeOH 9/1 v/v.

d). tert-Butyl 3-amino-6-methylthio-4-(3-methoxyphenyl

carboxamide

Treatment of 2-methyithio-4-(3-methoxyphenyl)-5-cyano-pyridin-6-one (2,4 g, example

110c) with POCI; and subsequent reaction with ethyl 2-mercaptoacetate were performed
15 according to the methods described in example 1. The resulting derivative ethyl 3-

amino-4-(3-methoxyphenyl)-6-methylthio-thieno[2,3-b]pyrimidine-2-carboxylate (2.6 g)

was first hydrolyzed to the corresponding acid (2.2 g) using the method described in

example 34 and subsequently reacted with tert-butyl amine (2 ml) to provide the

corresponding amide according to example 50. The title compound was purified by
20  chromatography on silicagel in heptane/EtOAc = 3/1 (v/v) as eluent.

Yield: 2.11 g.

MS-ESI: [M+H]" = 402.3.

TLC: Rf=0.37, silica gel, heptane/EtOAc = 3/2 (v/v).

25 Example 111
tert-Butyl 5-amino-2-methylthio-4-(N-benzoyl-3-aminophenyl

d]pyrimidine-6-carboxamide -

(a). Ethyl 5-amino-2-methylthio-4-(3-nitrophenyl)-thieno[2.3-d]-pyrimidine-6-

30  carboxylate
Cyclization of S-methylisothiourea sulfate (700 mg), 3-nitrobenzaldehyde (750 mg) and

ethyl cyanoacetate (560 pl), treatment of the product with POCl; and subsequent

reaction with ethyl 2-mercaptoacetate were performed according to the methods

described in example 1. The pure title compound was obtained after chromatography on
35 silicagel in heptane/EtOAc = 3/2 (v/v) as eluent.

Yield: 780 mg.
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34 and subsequently reacted with fers-butyl amine (200 pl) to form the corresponding

15 tert-butyl amide (according to example 50). The title compound was purified by
chromatography on silicagel in heptane/EtOAc = 3/1 (v/v) as eluent.
Yield: 391 mg.
MS-ESI: [M+H]" = 388.0.
TLC: Rg=0.43, silica gel, heptane/EtOAc = 3/2 (v/v).
20
(c) tert-Butyl 5-amino-2-methylthio-4-
dlpyrimidine-6-carboxamide
tert-Butyl 5-amino-2-methylthio-4-(3-aminophenyl)-thieno[2,3-d]-pyrimidine-6-
carboxamide (example 111b, 391 mg) was dissolved in 10 m! CH,Cl,. Subsequently,

25 N,N-diisopropylethylamine (600 pl) and benzoyl chloride (210 mg) were added and the
reaction mixture was stirred for 2 h. The reaction mixture mixture was diluted with
CH,Cl; (50 mi) and washed with sat. aq. NaHCO;. The organic layer was dried
(MgS0,) and concentrated under reduced pressure. The title compound was purified by
chromatography on silicagel in heptane/EtOAc = 3/1 (v/v) as eluent.

30 Yield: 348 mg.

MS-ESI: [M+H]" =492.1.
TLC: R¢=0.50, silica gel, heptane/EtOAc = 3/2 (v/v).
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N-Methyl-N-isopropyl S-amino-2-methylthio-4-
15 d]pyrimidine-6-carboxamide

Ethyl 5-amino-4-(3-methoxyphenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-

carboxylate (see example 1) was first hydrolyzed to the corresponding acid (340 mg)

3-methoxyphenyl)-thienof2.3-

using the method described in example 34 and subsequently reacted with N-methyl-N-

isopropyl amine (150 pl) to furnish the corresponding amide according to example 50.
20  The title compound was purified by chromatography on silicagel in heptane/EtOAc =

3/1 (v/v) as eluent.

Yield: 271 mg.

MS-ESI: [M+H]" = 404.0.

TLC: Rp=0.34, silica gel, heptane/EtOAc = 3/2 (v/v).

25  Example 114

carboxamide

tert-Butyl 5-amino-2-methylthio-4-(3-methoxyphenyl)-thieno[2,3-d]pyrimidine-6-
carboxamide (see example 112, 1.1 g) was dissolved in trifluoroacetic acid (20 ml) and
30 3-chloroperbenzoic acid (mCPBA, 1.23 g) was added. After stirring for 2 h, the reaction
mixture was concentrated in vacuo, redissolved in CH;Cl, (50 ml), washed with aq. sat.
NaHCO3;, dried (MgSO4) and concentrated under reduced pressure. The residue,
containing the corresponding 2-methyl sulfoxide, was subsequently dissolved in EtOH
(10 ml) and KOtBu (1 g) was added. After heating under reflux overnight, the reaction
35  mixture was acidified with 1 M HCI, concentrated in vacuo, redissolved in CH,Cl, (50
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MS-ESI: [M+H]" =453.2.
TLC: R¢=0.16, silica gel, heptane/EtOAc = 3/2 (v/v).

20 Example 116

tert-Butyl 5-amino-2-methylthio-4-
thieno[2,3-d]pyrimidine-6-carboxamide

tert-Butyl 5-amino-2-methylthio-4-(3-aminophenyl)-thieno[2,3-d}-pyrimidine-6-

carboxamide (example 111b, 195 mg) was dissolved in 5 ml CH,Cl,. Subsequently,
25 N, N-diisopropylethylamine (300 pl) and bromoacetyl chloride (120 mg) were added and

the reaction mixture was stirred for 2 h. The reaction mixture mixture was diluted with

CH,Cl; (20 ml) and washed with sat. aq. NaHCO;. The organic layer was then treated

with tert-butyl amine (2 ml). After standing overnight, the reaction mixture was washed

again with sat. aq. NaHCO3, dried (MgSO4) and concentrated in vacuo. Purification of
30  the residue was accomplished using silica chromatography (eluent: CH,Cl,/MeOH = 1/0

to 9/1 (VIv)).

Yield: 155 mg.

MS-ESI: [M+H]" = 501.2.

TLC: Ry=0.64,silica gel, CH,Cly/MeOH = 9/1 (v/v).
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LBBr; (300 pl) was added dropw1se After stirring overnight at room temperature, the
reaction mixture was diluted with CH,Cl, (50 ml) and washed with sat. aq. NaHCO;.
The organic layer was dried (MgSQO4) and concentrated to near dryness. The remaining
10 oil was added dropwise to a flask with stirred toluene (50 ml). The thus obtained
precipitate (360 mg), containing fers-butyl 5-amino-2-methylthio-4-(3-hydroxyphenyl)-

thieno[2,3-d]pyrimidine-6-carboxamide was filtered off and dried in vacuo. The latter
derivative was dissolved in THF (10 ml) and PPh; (600 mg), 3-(3-pyridyl)-propanol
(270 mg) and azodicarbonyldipiperidine (ADDP, 600 mg) were added. After stirring
15 overnight, the reaction mixture was diluted with CH,Cl; (50 ml), washed with sat. aq.
NaHCO;, dried (MgSO4) and purified by silicagel chromatography (eluent:
CH,Cl,/MeOH = 1/0 to 95/5 (v/v)).
Yield: 271 mg.
MS-ESI: {M+H]" = 508.2.
20 TLC: R¢=0.56, silica gel, CH,Cl,/MeOH = 96/4 (v/v).

Example 118

In vitro test for LH bioactivity in mouse Leydig cells
In male mice, the luteinising hormone (LH) induces testosterone production in testicular

25 Leydig cells. This activity is also displayed by human chorionic gonadotrophin (hCG)
which binds to the same target cell receptor as LH. The in vitro Leydig cell assay (van
Damme et al, 1974; modified by Mannaerts et al, 1987) is used to determine the LH
bioactivity of compounds that bind to the Leydig cell LH receptor which in turn causes
testosterone production.

30 For this assay, Leydig cells are isolated from the testes of mature, 9 to 13 weeks old,
mice (strain: HSD/Cpb: SE, Harlan, The Netherlands). Therefore, mice are killed and
the testes are quickly removed and decapsulated. Each testis is transferred to a separate
well of a tissue culture plate containing 0.75 ml culture medium per well. The contents
of each well are passed through a 30 cm glass tube (inside diameter 2.5 mm, narrowed
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magnetic stirrer.
This Leydig cell suspension (100 pl) is added to the wells of a micotiter plate containing
50 ul reference compound, test compound or vehicle (culture medium) per well. As a
10 reference, LH or hCG in-house standards are used which are calibrated against
International Reference preparations of human LH or hCG provided by the National
Institute for Biological Standards and Controls (NIBSC, London, UK). Test and
reference compounds are dissolved, diluted and assayed in the same culture medium.
The plates containing reference and test compounds are incubated for 4 h at 37 °C in an
15 incubator in a water-saturated atmosphere of 95% air / 5% CO2. Following incubation,
plates are sealed and stored at —20 °C until testosterone measurement.
Prior to testosterone measurement, the contents of the microtiter plates are thawed at
room temperature and the plates are centrifuged at 150 N/kg for 5 min. An aliquot of 30
ul supernatant of each well is diluted with culture medium (60x) to obtain a suitable
20 dilution for testosterone measurement. Aliquots (12.5 ul) of each diluted test sample are
then assayed using a direct testosterone RIA-kit. Results are indicated in Tabel 1.

Example 118

In vivo ovulation induction assay for LH bioactivity in immature female mice

25  In female immature mice which are stimulated with follicle stimulating hormone (FSH),
ovulation can be induced by luteininzing hormone (LH) or by human chorionic
gonadotrophin (hCG) which binds to the same LH-receptor on the Graafian follicles.
Binding to the LH-receptor initiates a biochemical cascade, which eventually results in
follicular rupture and extrusion of a mature oocyte. To measure the in vivo activity of

30 LH-agonistic compounds, immature 20 days old mice (B6D2F1 strain, Brockman

_ Institute, the Netherlands) are primed with urinary FSH (Humegon; 12.5 1U/, 0.1 ml
s.c.) to initiate folliculogenesis. Forty-eight hours after FSH treatment test compound,
reference compound or vehicle (10% cremophor solution) are administered to the
animals. Test compounds (50 mg/kg in 0.1 ml) and vehicle (0.1 ml) are administered

35  p.o., reference compounds (500 IU /kg hCG in 0.1 ml) are injected s.c. As a reference,
hCG in-house standards are used which are calibrated against International Reference
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propoxy)-phenyl)-thieno[2,3-d|pyrimidine-6-

carboxamide (50 mg/kg p.o.)

Compound Leydig Mouse in vivo
cell assay | ovulation
(ECsq) induction

(% ovulating
animals)

Control p.o. (cremophor 10%) .- 0%

Urinary hCG s.c. -— 100 %

(20 IU/kg)

tert-Butyl 5-amino-2-methylthio-4-(N-benzoyl-3- | 2.8 107 M 40 %

aminophenyl)-thieno[2,3-d}pyrimidine-6-carboxamide

(50 mg/kg p.o.)

fert-Butyl 5-amino-2-methylthio-4-(3-methoxyphenyl)- | 4.3 107" M 40 %

thieno[2,3-d]pyrimidine-6-carboxamide (50 mg/kg p.o.)

N-Methyl-N-isopropyl 5-amino-2-methylthio-4-(3- | 8.7 107 M 50 %

methoxyphenyl)-thieno[2,3-d]pyrimidine-6-carboxamide

(50 mg/kg p.o.)

tert-Butyl 5-amino-2-ethoxy-4-(3-methoxyphenyl)- | 1.9 10° M 30 %

thieno[2,3-d]pyrimidine-6-carboxamide (50 mg/kg p.o.)

5-Amino-2-(2-thienyl)-4-(3-methoxyphenyl)-6-(N- 3.110°M 20%

morpholinocarbonyl) thieno[2,3-d]}pyrimidine (50 mg/kg

p-o.)

tert-Butyl 5-amino-2-methylthio-4-(N-(2-(tert- | 3.2 107 M 13%

butylamino)-acetyl)-3-aminophenyl)-thieno{2,3-

d]pyrimidine-6-carboxamide (50 mg/kg p.o.)

tert-Butyl 5-amino-2-methylthio-4-(3-(3-(3-pyridyl)- | 1.8 10°M 40%
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Claims

1.

A bicyclic heteroaromatic derivative compound according to general formula I, or

a pharmaceutically acceptable salt thereof,

R! z
0
R*-A N X B-R Formuia I

wherein

RYis NR®RS, OR®, SR® or R';

R® and R? are independently selected from H, (1-8C)alkyl, (2-8C)alkenyl, 2-
8C)alkynyl, (3-8C)cycloalkyl, (2-7C)heterocycloalkyl, alkyl(1-8C)carbonyl, ( 6-
14C)arylcarbonyl, (6-14C)aryl or (4-13C)heteroaryl, or R® and R® together are
joined in a (2-7C)heterocycloalkyl ring;

R’ is (3-8C)cycloalkyl, (2-7C)heterocycloalkyl, (6-14C)aryl or (4-
13C)heteroaryl;.

R? is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, or (6-14C)aryl or (4-
13C)heteroaryl, both optionally substituted with one or more substituents selected
from (1-8C)alkyl, (1-8C)alkylthio, (1-8C)(di)alkylamino, (1-8C)alkoxy, (2-
8C)dlkenyl, or (2-8C)alkynyl;

R? is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (3-8C)cycloalkyl, (2-
7C)heterocycloalkyl, or (6-14C)aryl or (4-13C)heteroaryl, both optionally
substituted with one or more substituents selected from (1-8C)alkyl, (1-
8C)(di)alkylamino or (1-8C)alkoxy;

XisS, O or NRY);

R is H, (1-8C)alkyl, (1-8C)alkylcarbonyl, (6-14C)arylcarbonyl, (6-14C)aryl(1-
8C)alkyl;

YisCHorN;

Z is NH; or OH;

A is S, N(H), NR?), O or a bond;

R® can be selected from the same groups as described for R;
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6. A compound according to claims [-5 wherein R}is isopropyl or tert-butyl for use
in therapy.
A compound according to claims 1-6 wherein Y =N for use in therapy.
A bicyclic heteroaromatic derivative compound according to general formula IJ,
or a pharmaceutically acceptable salt thereof,

Rt

NH,
AN O
Y| AN Formula I
/‘\ -
R2-S N S B8—R3

wherein

R! isi (6-14C)aryl or (4-13C)heteroaryl;

R? is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, or (6-14C)aryl or (4-
13C)heteroaryl, both optionally substituted with one or more substituents selected
from (1-8C)alkyl, (1-8C)alkylthio, (1-8C)alkoxy, (2-8C)alkenyl, or (2-
8C)alkynyl;

R? is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (3-8C)cycloalkyl, (2-
7C)heterocycloalkyl, or (2-14C)aryl or (4-13C)heteroaryl, both optionally
substituted with one or more substituents selected from (1-8C)alkyl, (1-
8C)(d1)alkylamino or (1-8C)alkoxy;

B is N(H), O, or a bond and

Y=CHorN,
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10.
11.
12.
13.
14.

15.

-70-

with the proviso that the compound is not ethyl 5-amino-4-phenyl 2-
ethoxycarbonylmethylthio-thieno[2,3-d]pyrimidine-6-carboxylate, methyl 5-
amino-4-phenyl-2-methylthio-thieno[2,3-d|pyrimidine-6-carboxylate, ethyl 5-
amino-4-phenyl-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylate, 6-acetyl-5-
amino-4-phenyl-2-(2-oxopropylthio)-thienof2,3-d]pyrimidine, 5-amino-6-
benzoyl-4-phenyl-2-phenylcarbonylmethylthio-thieno{2,3-d]pyrimidine, methyl 5-
amino-4-(4-methoxyphenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylate,
ethyl 5-amino-4-(4-methoxyphenyl)-2-methylthio-thieno{2,3-d]pyrimidine-6-
carboxylate, methyl 5-amino-4-(4-chlorophenyl)-2-methylthio-thieno[2,3-
dlpyrimidine-6-carboxylate, ethyl 5-amino-4-(4-chlorophenyl)-2-methylthio-
thienof2,3-d]pyrimidine-6-carboxylate or 5-amino-6-(4-chlorobenzoyl)-4-phenyl-
2-[(4-chlorophenyl)carbonylmethylthio]-thieno[2,3-d]pyrimidine.

A derivative compound according to claim 8 wherein B is N or O.

A compound according to claim 8 or 9 wherein B is N.

A compound according to claims 8-10 wherein R? is ispropyl or tert-butyl.

A compound according to claims 8-11 wherein Y = N.

A compound according to claims 8-12 wherein R* = (1-4C)alkyl.

A pharmaceutical composition comprising a bicyclic heteroaromatic derivative
compound according to claims 1-13 or a pharmaceutically acceptable salt or
solvate thereof, in admixture with a pharmaceutically acceptable auxiliary.

Use of bicyclic heteroaromatic derivative compounds according to anyone of the
claims 1-13 or a pharmaceutically acceptable salt or solvate thereof for the
manufacture of a medicament for the control of fertility.




