16 March 2005 WD 02/24703 PCT/EPOL/ 10743 BI CYCLIC HETEROAROVATI C
COMPOUNDS The invention relates to conmpounds havi ng gl ycopfddas¢hriz0dér none
agoni st iwoar/24mat agoni stic activity, in particular to comrmamEs/adayi ng
Lutei ni zing Hormone (LH) agonistic activity. The invention furthernore
relates to bicyclic heteroaromatic derivatives, to pharnaceuti cal
conpositions containing the sanme as well as to the use of -these conpounds
in medi cal therapy, particularly for use as a control of fertility.
Gonadot r opi ns serve inportant functions in a variety of bodily functions

I ncluding netabolism tenperature regulation and the reproductive -process.
The hypophyseal gonadotrayennc ESFERarrROEXENDIcCOMpdaps a pivotal role in the
stinmulation of follicle devel opnent and maturati on whereas LH i nduces
ovul ation (Sharp, RM din Endocrinol. 33:787-807, 1990; Dorrington and-
Arnmstrong, Recent Prog. Horm Res. - 35 301-342,1979). Currently, LHis

applied clijl | n ESH, r..ovarian stimulation i.
oegrl an hypergﬁ’ P2 %18&9%@6 éot[ﬁ 45 I%I%G%Pmtﬁn( ?}E}mﬁnagonil%u{?fl on of
ovul ation Magqmwwcmtﬂnmvpﬂra@dmytmmpp@ﬂnéiaﬁmg Mtmeg HbrmEm (LH) ty
33:85- 97,4 fﬂ&ﬁc W ang RORANYEKfurthdrmofe! (atEE - bl GheferSH3

5313 19 as for. mal e hypogonadi sm and e|n erti

Gonadot r op tregs, i phasmassuticel ij’m%‘mﬁ éPIPta-%@etsémierﬁstW%l & 9vhe uam and

testi cul arof thesefoafpotmdatin @edivalithetHyop dtaEnes ter.usd Bea 86t B8 fepfitityhese
pituitary and placental hornones are nedi ated by specific plasma nenbrane

receptors that are menbers of the large famly of G -protein coupled
receptors. They consist- of a single polypeptide with seven transnenbrane
domai ns ardoradetrgpine sexvei lm,p@ﬁaml famictionst ea Geiristyo £ bodily damtitings frwludibge

activat i orhlgtfabélfk_%{l)’ﬂe M& ﬂ&ﬂﬁdﬁﬁc{ QR P%:r&'cﬁﬁ:h‘v@%% QL Tﬂke¥1ﬂf%§wm}/§e%l Lity

pur poses can be ISO a 1un'an urirne “sources an

(Morse et Sgnadofppn Fp Pﬁ%ﬁlﬁ playsyaupiptal gale invitks ewula@gw ofﬁoﬂme .
1988). Al t(ﬂ:lvel@pm\eﬁi )éndt ﬂﬁmm RehePsa8 PBIE Gndiftes ESRIRIoRA haqSJOR@q()t(D}EH)' ns.

Gonadot r og HOCHIhap 1o EBE Lotk bt tigion: it ACRIGEE gtpgeq???m b djerh Res.

advant agedifs301h3AG1H0). Carantly, VA & dpphied Glivkalip, @Qﬁnﬁ&hﬂﬂ with F3H, for
ovarian stimulation i.e, ovarian hyperstimulation for in vitro fcrtilisaﬁon (IVF) and
induction of ovulation in infertile anovulatory women (Insler, V., Int. J. Fertility 33:85-
97, 1988, Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5:3-13, 1988), as well
as for male hypogonadism and malc infertility.

Gonadotroping- act on specn‘ic gonadal cell types to initiate ovarian and testicular
differentiation and stercidogenesis. The actions of these pituitary and placental
hormones are mediated by specific plasma membrane receptors that are members of the
large family of G—protéin coupled receptors. They consist of a single polypeptide with
seven transmembrane domains and are able to interact with the Gs protein; leading to
the 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). Altematlvely, they can be prepared as recombinant
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



-2 PCTJEPO x/ .0743 receptor with a small nol ecule that could be

adm ni stered through e.g. the oral or transder mal rout e16 Maehgfesent

i nvent iwo egesesi bes the preparation of such | ow nol ecul sgemepddh7430r none
anal ogs that selectively activate one of the gonadotropin receptors. This
should be 5 considered as one of the 2mjor advantages of the present
invention. Thus, a first aspect of the present inventi on provi des a

bi cyclic o['rgg di t.0 n for or a
phar maceutlégc;?tt I%ccep Iﬁ@ggggqg%th%orug&) a@%ﬁ’% %% ?P&kh%ﬁe Oﬂl fs
(3-80) cydmadmalrc(uza?q het erocycl oal kyl, (6-14C)aryl or (4 13

O heteroaryl all optionally substituted with one or nore substituents

sel ect ed IFTRSNE FavpRiion dgsrsbesiBs POREraAn o6 FucRsy mefpléat(\&dl@ﬁa}hdryione :
(2-40) al kpardgs tﬁﬂ:&@cﬁ‘v&yrﬁﬂtwat@%ﬂég ey or%rdo& Gpin Qph?&% %ﬂ dﬁ%
6-14C)aryl or (4-

géc?ﬁ)sta %’Eﬁ‘}% 8C)g%ﬂtlfg‘glr%%?ea@t éﬁggs?ﬂ%ﬂg‘{%% 2 oal ; Ws as described for R2

, R5is -14Qaryl, (4- 130 heteroaryl (6- 140 aryI carbonyl, (2

7C) het er ¢l %o 1Sk9‘ilpe°t(0f thezprpbest eveutjan }U&Vlﬂﬁ}sl a:lamja:dnnyieterc(a?ematlc compound

8C)al ken Ha al kyl, (6-

140) ar yl ?E%glﬁgwémf%?fmiﬁ%l (I) %%éﬁ%%ér ﬂ%?ﬁce&%ﬂ%s 5? | oxycar bonyl, (6-
14C) aryl ami nosul fonyl, (6- 14C) aryl oxysul fonyl, (2- 8C) al kenyl, (2-

8C) al kynyl, or (1- 8C) al kyl, (1- 80) al kyl ear bonyl (1- 8Cjal kyl suI fonyl,

(1- 8C)(di)al kyl am nocarbonyl, (1- BZC) al ke)xycar bonyl (1-

80C) (di)al kyl am nosul fonyl, or (‘- 8C)@al koxysul f onyl , 16 March 2005 2a the -
al kyl group of which may be optlonal lly subsgtituted with one or nore
substituents sel ected from hydr koXxy, (2-

7C) het erocycl oal kyl (1 I
o R2_ —
' A N

Formula I
10
wherein
R is (3-8C)cycloalkyl, (2-7C)heterocycloalkyl, (6-14C)aryl or (4-
| 13C)heteroaryl; all o_ptiona]ly substituted with one or more substituents selected
" from N@RYR’, NHR’, R®, OR® and/or SR;
? is (1-4C)alkyl, (2-4C)alkenyl, (2—4C)alkyny1 (6-14C)aryl o (4-
13C)heteroa1y1
3 is (1-8C)alkyl, (3-8C)eycloalkyl, (2-7C)heterocycloalkyl, (6-14C)aryl or (4-
IBC)heteroaryl; | o |
R* can be selected from the same groups as described for R?,
R’ is (6-14C)ary], (4-13C)heteroaryl, (6-14C)arylcarbonyl, (2-
7C)hetér’ocycloa1kyi, (2j7C)h¢terpcycloa]kyl¢a;rboﬁy1, (2—8C)ai_k_eny13ﬁlfonyl, 2
8C)alkenoxycarbonyl, (3-8C)cycloalkyl, (6-14C)arylsulfonyl, (6-
14C)arylaminocarbonyl, (6-14C)aryloxycarbonyl, (6-14C)arylaxmnosu1fony], (6—
14C)aryloxysulf0nyl, (2-8C)alkenyl, (2-8C)alkynyl, or
(1-8C)alkyl, (1-8C)alkylcarbonyl, (1-8C)alkylsulfonyl, (1-
8C)(di)alkylaminocarbonyl, (1-8C)alkoxycarbonyl, (1-
- 8C)(dijaliylaminosulfonyl, or (1-8C)alkoxysulfonyl,



8C) al koxy, (3-8C)cycl oal kyl (1-8C)al koxy, (6-14C)aryl (1-8C)al koxy, (4-

13C) het eroaryl (1-8C)alkoxy, (2-7C)heterocycloal kyl, (3-8Cl&Makcbabloyl, (6-.
14C)aryl, (4-13C)heteroaryl, (1-8C)al koxycarbonyl, (6-14C)aryl oxycarbonyl,
(1- 8C)al kyl carbonyl oxy, (6-14C)aryl carbonyl oxy, (1-8C)alkyl carbonyl, (6-
14C) aryl car bonyl, am ne, (1-8C)al kyl am nocar bonyl,

(6-14C) aryl am nocar bonyl, (1- 8C)aljgyl carbonyl am no,

(6-14C)aryl carbonyl am no, (6-14C)(di)aryl am no,

(di)[(2-3C) al koxy(1-3C)al kyl]am no and/or(1-8C)(di)al kyl aniino. YisCHorN;

Zis NH2 or OH, Ais S, N(H, N(R4), 0 or a bond; Bis N(H, 0 or a bond
and Xl -X2 is CC, (O-NH, N+ O, C(O) O OC(O, CN NBC or,

addi ti onal libe Sk@rgrbhp b hich Sndylse ylsulfonyl, (1-
8C) (di ) al kyl am nocar bonyl ) (6y14C) aryl am noca?%iowﬂﬁgn%ﬁg al koxycar bonyl

(6- 14C) ar yHestijusatsrstepted ftam Bydosyl, X Riskyilkaxyi, (BIC)HetsryyoldefByl(1-

el SR e Bl o (>

2-.8C) al kaa 18 bt t ethvl
by o RISy (0T DR Petb 1, @@cﬁ%ﬁa&% (6 ot ethy

E)yl’l dﬁ I2 3140 yyl| mrﬂ(])he@foa@ﬂ,t(d)m)ﬂﬂ{gxyoefﬁgwl Eﬁbm(ojl’ag:i ; I(1.4

nmor phol i n m di pe- 6- car box aeore

5- hygr oxy- 56)4]@%1‘1‘@%’/ C(’%yﬁﬁ?b‘%aw arbonyloxy, (1- 80)311(3’}/0311’0“3’

1-yl ri )%ng QE{,Q&,M 1 %ﬁ% 02/ 24703
PC}I/'/ )EPpOy/ 1%%3 3 Pre errecé ggﬁp undls acggll;o I|1ng&5to c}&g’l %gar%)%l, may be

conpounds Ge8GCyadlyigutanylparios,ab- 14€()ﬂryl¢bﬂ>ohy1mhnmne(6q153}(dﬂarbbnhl(1ﬁ) or a bond
and/or Z c hese r ounds those wherein B is
N(ID or a @H@%ﬁﬁﬁ%"?@?ﬂ%ﬁﬁ%{h %@ﬁ’éﬁ é/&g?hé‘?ﬁ%( O-More preferred are

t he conpouwds COMorNi ch preferabl y in addition to the above rrentl oned

definitions of.B and Z are defi ned by R being (6-14C)aryl. :
(4-130) het%ﬁ%h]ﬂuoro}bptl onafly substituted with one or nore substl tuents

selected f ﬁ‘ﬁ@R OW and/or SW preferably with NHR~ or OW
Preferred N(}{le_ﬁedr I%(5)\% identified corrpounds is N, preferred for B

is N(ID OrBasN(H) O or a bond and
X1-X2 is C=C, C(0)-NH, NH-C(0), C(0)-0, O- C(O) C=N, N=C or,
additionally S or O if R’ is (1-8C)a]kylsulfonyl, (6-14C)arylsulfonyl, (1- |
8C){(di)alkylaminocarbonyl, (6-14C)arylaminocarbonyl, (1 8C)a]koxycarbony1
(6’14C)aryioxycarb011y], (1-8C)(di)alkylaminosulfonyl, (6-
| 14C)arylaminosulfonyl, (1- 8C)a]koxysu]fony1 (6—14C)aryloxysulfony1, (2-
7C)heterocycloa]kylcarbonyl, (2-8C)alkenylsulfonyl or (2~8C)a]kenoxycarbony1
with the proviso that the compound 1s not ethyl 5-hydroxy-2-methyl-4-(piperidin-
-1-yD-pyrido|[2, 3-d]pynm1dme-6—carboxylate ethyl 5-hydroxy—2-methy1—4—
(morphohn-il—yl)-pyndo[.’l 3-d]pyrimidine- 6-carb0xylate or ethyl 5-hydroxy-2- ) | _
methyl—4-(pyrro]1dm— -—y1)~py11d0[2 3-djp}mm1d1ne—6—carboxylaie -



bond. If Bis a bond, R~ preferably is (2-7C)heterdcyc|oalky|. 16 March
2005 CVO 02/ 24703 PCT/ EPO01/ 10743 Furthermore, in all the ahWashie®dntified
conmpou : preferably is C=C, C =N or N=C, nost p C—C If RS
is (_1-3%?0%§%‘§/sulfonyl, (6-14C) aryl sul fonyl, (1- 8C) (di E’EIF r%¥4nocarbony|
(6-14C) aryl am nocar bonyl , (1- 8C)a|koxgcarbony| (6- 14C)ary|oxycarbony|

(1- 8C3(d|)alkylanlnosulfonyl (6- 14C3ary|an1nosu|fony| (15

8C) al | coxysul fonyl, (2- 7C3heterocyc|oalkylcarbonyl (2-8C) al kenyl sul fonyl,
(2- 80)al ﬂﬁ@ﬁﬂ%&’%ﬁﬁ%ﬂé a@brdifly b 46 %xéaeasxxﬁ%aiyq;yclm{pbﬁ{as RERE&RS BhehGhl X1 X2
is, in —addition to the abo Identitied groups S. preferred are
conpou ndsformile & woereinr® pant braN@Hoap bort andisu tZyelan be B ndmpngst these preferred

et hylthl nfpocﬁaééﬂxs awﬁfef‘élbﬁ' @m(m)ora%ﬁe@ﬁh@xaé)nﬂp%yésgerﬁe{?&wé dipyrim

i di ne-. 6-car boxam-

5- ani no- Nﬁﬁwefeﬂeﬂ@rerth@@emﬁ%m@r wsfryablyinasiditiondahg above mentioned -

t2| enfLZfﬁ@M' of Ui fet G- gl ffnaditgeR’ hRinFs (U F)aryd - - 18 )heteroaryl,

-2-ne y i0

(al 'yl oxy®® @i&%ﬂﬁhﬂ%ﬁ%&ﬂw L ﬂreéﬁsft%u%ﬂ%f%we%aeﬂ%@é‘)% aP BBk e,
tert-but y(DR%and/or SR>, preferably with NHR? or O

am no- 2- net hyl t hi o-4- ( 3- (ethoxycarbonylanlno)phenyl) t hi enof 2, 3- d]pyrlnldln.
e- - 6- carlsefearedder Ytigrall -theghpive 1dentified compounds is N, preferred for B is N(H) or a

5- am no- t 3- L nyl anmi no) 15 '

phenyl) - ﬁﬁﬁgﬂfffﬂ%ﬁ%}d g‘ilﬂ{/% egér?lggym]ga‘{(@h;&girﬂ%d% Ir)t but yI :

5- am no- 2- ntt hyl t hi o- 4- ( 3-

(1,2,3,6- tetrahydropyrldlnocarbonylanlno) phenyl)

tbleno[2 3-d] pyri m di ne-6- carboxam de, tent-butyl

5-am no- 2phenyl - 4- (3-( (N, N-di net hyl ani no) - '

car bonyl am no) - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne- 6- carboxanlde Excl uded
fromthe invention are the conpounds ethyl S hydroxy-2 nethyl-4 20
(piperidin4I-yI)-pyrido[2,3-d]pyr|nldlne 6- car boxyl ate, ethyl 5 - :
hydr oxy- 2- et hyl - 4- (rnor phol'i n-4-yl)-pyrido[ 2, 3- d]pyrlnldlne 6- carboxylate
and et hyl 5-hydroxy-2- - nethyl-4-(pyfrolidin-1 -

y1) - pyrido[ 2, 3-d] pyri nv. di ne- 6-car boxyl ate. The disclainer ' relates to the
di sclosures in Chem Pharm Bull. 18(7), 1385-1393 (1970). 25 The term
(1-8C) alkyl as used in the definition of fornula | neans a branched or
unbranched al kyl- group having 1-8 carbon atons, for exanple nethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl, hexyl and octyL
(1-6C) Al kyl groups ‘are preferred, (1-3C)al kyl groups being the nost
preferred. ' '



30 The term (2-8C)al kenyl means a branched or unbranched al kenyl group
having 2-8 carbon atons, such as ethenyl, 2-butenyl etc. 1§ MagTpppikenyl

groups ar red, (1- 3C)ai kenyl groups being the nos The
term (2-8 %O%%ﬁ]él means a branched or unbr anched al kynyl i"g}?’@ﬁ’%ﬁ%‘g’gu ng 2-8

carbon atons, such as ethynyl and propynyl. Mst preferred are
(2-40 al kynyl groups. 16 March 2005 WO 2/ 24703 PCT/ EP01/10743 -5 The

terra (6-14C)aryl means an aronmti c_hydrocarbon oup having 6-14 car bon
atoms, suchfaéhdsmersy i alhgstabpye ideptel chﬂwamn E?gapreiferel@lmw C=ga ey | |
\_’\ghfhng?y Rt anest | preRRbiM @Idhtlﬁtlﬁsdmw(iﬁlbﬂﬁ(%!@y gﬁsuﬁ?&&iéﬁﬁﬂﬁﬁns(‘lmh as
(1 I Bt (O

i @ argmofulfingy dﬁw,a -
b of errod R HAYEC aPp e BteRt Pl iAot T e bR 21 1y

means a cyc¥Qulkepbxypathepyhavi (¢el4S)@ybaybdfonyl dhen preferrgd foy cKopEdb gy, in :
cycl obutyl ,. %%%Miwquﬁhﬁgf%bhp%%ﬁ@hepty' or cyclo-octyl. to The

term (2- 7C) eterocycl oal k mean eterocycl oal kyl group having 2-7
carbon at ogest Pr&ERERDAY & &ﬁﬁ@%l&téamﬁorﬁnﬂlea lorduBa$drs-bigh USUaﬂﬁndeB

het t ed d het t N

N ?LSZ‘n"Z‘oﬁF%w R vehorBy Baine) pePBUpS) e pe c?[%é Lorgidae vi a a

car bondcm aé-nmbmgmde,at orert-birtgl ﬁImi]ﬂdi-QadeihﬂthbabﬁBGﬂmﬁﬂchw@bﬁylﬁﬁnm)e

i peridine,

(2770 het e;ﬁgﬁ “ﬂifgo@?é ﬂ%@%ﬁ%%%% a#lﬁef 57 iﬁ%fj 0;;@6&%?2? :

carbon ato Xpeachonylasivo Hplfdanyb-dhie Pedipydmidine-6ecartivs eg rastputyl'be term

1- 8C) al koxy,iABE ’ )bﬂ}gh

gTDI etg/aha\c/)l t%ﬁgglgeﬁom?ﬁgbag pr%l%]i%ﬁg&@ nﬂ% oxf' droups

are prefer xapmae3 R g Y EULONPLAREON er m
ide3 egrrbitok y-agpemggnel twiphohatieyl)-sarbopyl )

1-8C) al I f

e Og.ﬁ%ﬁ;

defined. (I ycarbonyl

groups bei ngridxamidsgt pr abedbusd. . Thé-amlmzﬁh&@l%@qmwdaﬁﬁhyMans an

al kenoxycarclggo%&lagmg&o phe&@ﬁ tﬁllehﬁa%l d]pynmldme-ﬁ-carboxamde

Excluded from the invention are the compounds ethyl 5-hydroxy-2-methyl-4-
20 (piperidin-1-yl)-pyrido[2,3-d]pyrimidine-6-carboxylate, ethyl S5-hydroxy-2-methyi-4-

(morpho]in~4—yl)-pyrido[2 3-dlpyrimidine-6-carboxylate and ethyl S-hYdrbxy-2~

“methyl-4-(pytrolidin-1-yl)-pyrido[2,3-d]pyrimidine-6-carboxylate. |

The dlsclauner relates to the d1sclosures in Chem Pharm. Bull 18(7), 1385-1393
(1970)

_ Tﬁe term (1-8C)alkyl as used in the definition of formula I means a branched or
‘unbranched alkyl group having 1-8 carbon atoms, for éxample methyl, ethyl, propyl,
lsopropyl butyl, sec—butyl tert-butyl, hexyl and octy]. (I-GC)Alkyl groups are

- preferred, (1 -BC)a]kyl groups being the most preferred. |
30 The term (2- 8C)a1keny1 means a branched or unbranched a]kenyl group having 2-8

carbon atoms, such as ethenyl, 2-buteny] etc. (1-6C)Alkenyl groups are preferred (1-
3C)alkenyl groups bemg the most preferred.

The term (Z-SC)a]kynyl means a branched or unbranched alkynyl group having 2-8
carbon atoms, such as ethynyl and propynyl. Most preferred are (2-4C)alkynyl groups.



25 group of which contains 2-8 carbon atons and has the sane neaning as
previously defined. (2-6C)Al kenoxycarbonyl groups are pr @6 darab@005

(2- 3C) al Wwenpxysear bonyl  groups being the nost preferred. pHigedohdias
(1-8C) al koxysul fonyl nmeans an al koxysul fonyl group, the al kyl group of

whi ch contains 1-8 carbon atons and hass the sane neani ng as previously
defined. (1 30 6C) Al koxysul fonyl groups are preferred, (1 3C) ai koxysul f onyl

bei th f d. Th 1-8C) (di) al
Lty o kyt oo T ubTinpRaisn AFaBaic BBt anm. Javite; Gug Svihg | he
sane. rregni) attgmas sywheas pheslyly rdplithplk detrdtydenaphth§le nn[chdylg;lragthrac /1 which may43 .
1-60C) (di 0 -
gl'he t)eE m d&% ag@bgl ﬁ?gé 5 % g?n&%%%bn%l\ap%g% g % éﬁﬁg E&%ﬁ ‘am no
group, fmaaﬁdmal &@wfﬁmﬁfhﬂ esyano, wii- arlgmylammar tfbn at ons

2 i o 2 R
at ons, e’;lﬁ & f5i BEYio 3&|dr%f§n é%é’ %&gé‘l%)éﬂloﬁé‘}‘l}s dBis5 H—E’ﬂt l\/bre

pr-ef erred preﬁarmd(aﬁeniﬁ&)l(}drdcamphmmsphmym The nost preferred
(di)arylam no group is (di)- phenylam no. The term (1-8C)al kylthi o neans an

al kyl t hio '@h@tﬁpmr(évﬁ@gycﬂleﬂkjdanemn aatystrelkyl igeoupl aying %I@t@ﬂ’ﬁ?ﬂﬁ&?ﬁ)ﬁﬁt@ sane
roupe. TratiHeA ARl 15 topdiph URENL CoBR I cHdo MMV group, the

aryl gneuprkd teﬂ:ggz;m}h%ﬁﬁ%lﬁa]ﬁyllﬂleﬁﬁ D BRteRS SBRaIYP ER EfouB! &aﬁlﬂeaﬁbo]rp
|y define

carbon ato and ;;)r nme neani n%_l_as pr évi ous
preferred ?(VE b GAPOL fteRIps andrpfelepdt prluding amehsiprgsiony Felentsd  neans
an aryl Oxyﬁomfdm,yIOgbﬁus RrbRrred y he@fcutgin®f are L Whit cO. CNfﬁc%leﬂ%oﬁtaﬁﬂ]glar bon

car d..h
o1 vt oust yietaPFY AR RecoinS e R BE £ b MR S b i PO e m
(6.-140 arlgl‘ﬁieneﬁm)%wﬂwbloa&ar@oaps faley:ﬁmhld;de :glprplphhamdrwﬁolﬁiEa:ar bon at ons, .

wherein the al kyl group is 8@3?; kyl group. and the aryl group is a
(6- 14CHar ylhe trsu@- ptp@cmieﬁgkxl nylgaeansisy ketgrpeycdoalind s havmg 2-7

(6- 1@) ar Yéafﬂorfl@ﬁls l4Y bre9ioRslp Aefined, connected to a carbonyl group.

“The term (1-8C)alkoxy means an alkoxy group having 1-8 carbon atorﬁs, the alkyl
moiety having the same meaning as previously defined. (1—60)A1koxy groups are
‘ preferred, (1-3C)alkoxy groups bemg the most preferred. '

' 20 The term (1-8C)alkoxycarbonyl means an alkoxycarbonyl group, the alkyl group of _
which contains 1-8 carbon atoms and has the same meaning as previously defined. a-
6C)Alkoxycarbonyl groups are preferred, (1-3C)alkoxycarbonyl groups being the most -
preferred. '

~ The term (2-8C)alkenoxycarbonyl means an alkenoxycarbonyl group, the alkenyl - -
~ 25  group of which contains 2-8 carbon atoms and has the same meanmg as previously .
'deﬁned (2-6C)Alkenoxycarbony! groups - are preferred 2- BC)alkenoxycarbonyl |
. groups being the most preferred.

- The term (1-8C)alkoxysulfonyl means an a]kokysulfonyl group, the alkyl group of
- which contains 1-8 earbon atoms and has the same meaning as previously defined. (1-.
30 6C)Alkoxysulfonyl groups are preferred (1- 3C)a]koxysulfonyl groups being the most
‘ preferred.

The -term ‘(I-BC)(di)'alkylamino means an (di)alkyle.rriino group having 1-8 carbon |

. atoms, the alkyl moiety having the same meaning as previously defined. More
. preferred are (1-6C)(di)alkylamino groups.



20 Phenyl (1 -4C)al kyl groups, such as benzyl, are the nost preferred
aryl al kyl groups. The term (4-13C)heteroaryl neans a subst$ Matchad0r

unsubst i twg @ghaggzomati c group having 4-13 carbon atons, ppeiep@Ployssd-9, at

| east including one heteroatom selected fromN, 0 and/or S, I|ike
I m dazolyl, thienyl, benzthienyl, quinokyl, tetrahydroquinolyl,
i soqui nol yl, tetrahydroisoquinolyl, indolyl, acridinolyl, f ryl or pyridyl.

The 25 subsgtit t > h roup my sgl ect fromthe group
of subst | aok 2t UPRCIISTLECH bt Rl BENEROR R BB GPtRups o e
thienyl, f et theplkyl dyd abory mpyieties dywhiciNhaviog B cahomiatinnpaicharinnthel
gr oups mySﬁhé?ﬁwgﬁimgﬁﬁ%ﬁ%eﬁh a carbon or a nitrogen atom The term

hal ogen neans uor ) ine, bromne or iodine. 30 The term .
(2, Tnet oo yesab it hpaipcimeas o o of Ve g o O on
i ni - | eviousl.y, .
(750 Ak ozt S Toeieara b e iRt PeRaE 46 PO Btk g aMops Brfisisd: y
defined. Maree(@leCKdi)aglantieo Zrowss) Ricemosty plefstedy (dijaryitnaid @iatpgiso Wiy 16

Mar ch 2005 halor 2 34703 PCT/ EPO1/ 10743 -7 The term _
(3-80) cycl 8a y1'(1-8C) al koxy neans a cycl oal kyl group containing 3-8

bon at fd L ously riad a_ (i | . the -
i koxy - noae et CRIYRAD hous oh AL Bistly hvifg uis BbB) Sk, oM (10
3- 6C) cycl SHN§E yhaving e sRBK yNEHBIH 5 Bf_eﬂ‘?éﬂbfe&?ﬁﬂ(eé— Mosgtapsgfqredg aralkoxy

Means . an aZhaleylese .aining 6-14 carbon atons as defined previously,
attached to a (1-8Cjallcoxy group, the al koxy noi ety having the neaning as

br evi F?i' y gﬁe}‘tirﬁf@rwmwmﬁ%ﬁ?ﬁﬁm dn&ﬂrm%@rwézgylgﬂ@palﬂk@&m GromWNsT,
phenyl (-1- al koxy .gr S ing, the nmost prefegred. : :
(4150 Fet SR S B o Hipptt FuOTR o BB 6 b atoms and has the
(6- 14C) ar y bqrie Bk exyregicusiysiefined. Mo prafercddumte phedoxynabatylgeduwsoat om
selected fromN, Oand S in the heteroaryl ring. Mre, preferred are (4-
9C) het er oailh (amu (6 M Kexglogslipay] meanstar ayloxysdfoayk gravay Bngyl grapsofan
al kyl cagsbogplchoéieins bNe Syl almeuUrngt é)ﬁffeﬁa@g 690! &rBSn %td%a&&é@ﬁﬁh #eONE

and has the sane neani ng as pre%ia%ijsly More preferred are

(1- 6C) al ky F¥R% BSFRINE gy Bpously dst MWPF&?‘B%?}P PRFFYSUEIYASIOURE ost 15
preferred. ppe torm (6-14C)aryl(1-8C)alkyl means an arylalkyl group having 7-22 carbon atoms, - |
wherein the alkyl group is a (1-8C)alkyl group and the aryl group is a (6-14C)aryl
group as ‘pre-viously deﬁnéd, More preferred' are (6-10C)aryl(1-4C)alkyl groups.
20 Phenyl(1-4C)alkyl groups, such as benzyl, are the most preferred arylalkyl groups.

The term (4-13C)heteroaryl means a substituted or unsubstituted aromatic group
having 4-13 carbon atoms, preferably 4-9, at least including one heteroatom selected
from N, O and/or S, like imidazolyl, thienyl, benzthienyl, quinolyl, tetréhydtoquinolyl,
isoquinolyl, tetrahydroisoquinolyl, indolyl, acridinolyi, fliryl' or pyridyl. The

25 - substituents on the heteroaryl group-may be selected from the group of substituents
listed for the aryl group. Preferred heteroaryl groups are thienyl, faryl, pyridyl and
pyrimidyl. Nitrogen-containing heteroaryl groups may either be connected via a carbon. -
or a nitrogen atom. o - :

The term halogen means fluorine, chlorine, bromine or iodine.

.30 The term (2-7C)heterocycloalkyl(1-8C)alkoxy " means a heterocycloalkyl group

containing 2-7 carbon atoms as defined previously, attached to a (1-8C)alkoxy group;

~ the alkoxy moiety having the meaning as previously defined. More preferred are 2~
5C)heterocycloalkyl(1-4C)alkoxy groups. L '



The term (6-14C)aryl carbonyl means an aryl carbonyl -group, the aryl group
of which contains 6-14 carbon atons and has the sane neafé hgich@g05

previ ouswo e28Rfosned. More preferred are (6-10C) aryl car bapser@i/f4Rs
phenyl carbonyl groups being the. nost preferred. 20 The term

(1-8C) al kyl sul fonyl means an al kyl sul f-onyl group, the al kyl group of whi ch
contains 1-8 carbon atons and has the sarre meani ng as previously defined.

bei ng e Tho o0, RABONAABIISEILRD etk R idaliod gkt Fufiaingn -8 o' °°°

ei ng the nos pre &R :
al | cenyl Zuﬁﬂffbfmlﬁtoglsoap defined praverwsly, gttadhpd gb a EB—Sﬂ)alkdmycgrmlp,l ﬂef:ﬂk&}gar bon
at ons -an S,dor ne eferr are

(2-6C) al ke I sul fﬁav?r %r?%gﬁﬂ?g %fsg)lgﬁg @I su?%iéd ﬂdorr%l’:/gfe?ebe?nga%t e nost
pr ef er'red )?é;‘CLP '(”& dkOFUBPIBYI f onyl neans an aryl ssul fonyl gr oup, . the
aryl ons and has the sane neaning as

14 b
pr evi ou T@%fe’inﬁe(gq%é &B@a&ﬁ%fl’%%r‘se%‘nﬂ ETOBP COBIBYIRE, P-d § CREHRY [l ups
ppe g%/:l) S Iu ka angdfingd pogpsodsdy, rajtatied toagl- S(J)fﬂhfnﬁr ig:edp, thbalido®y Bhoiety having theo of
a u
b b conty%l?%{s‘ﬂfg%%ar 7 QP B phRb R A OB AR raslsr ) °
defined. Mymgl(briéDelkeryl gsoups bengathe mopt B@fd!fmdy (e §Chserparyl(ME€allvoxsf erred

1- 35 | | 2 :
PCT EPOL) ﬁ“"’%@%ﬁhtﬁi‘ﬁ’%@ L SR, 1*@ 18y e aer nehieg oy

group, Pheldrppiont selpcted Topmi @Bﬁi\tsa% e’ﬂ"%} B8& Mo picimedae (fhe sane

meani ng. asQ@ﬂﬁwrmﬁll(ymlyﬁlkae_,dgmup@re preferred-are. (6-10C) aryl carbonyl oxy
groups, phenyl carbonyl oxygroups being the nost preferred.., 5 The term

(1- 8C) (di ) Bhéighar(l s8ealidyiraytonyiaeemsan (aliiy) @k bonyharoupc he bl loragp @ vhidthe

| kyl t '
o ovi ouol y L1 BBe ﬁbﬂ?s%?%age%’%@%%i?s%‘% RIS RRIELTERAL N0, 55
(1- -4C) ( di Draforspd pne uﬁbégr)ﬂgulyarbgmdlgreume lali@kmb@nyp gecups beidg ﬂIthmqsér m

(6- 14C)i6di prafegle@n nocar bonyl ‘neans a (di)aryl am nocar bonyl group, the aryl
10 group .of which contains 6- 14 carbon atons and has the same neaning as

previ 0US| YThe term (6-14C)arylcarbonyl means an arylearbonyl group, the aryl group of which
: contains 6-14 carbon atoms and has the same meanmg as previously defined, More

preferred are (6-IOC)ary1carbony1 groups, phenylcarbonyl groups bemg the most
preferred

20 The term (I—SC)aﬂcylsulfonyl means an alkylsulfonyl group, the a]kyl gro_up of which-
- contains 1-8 carbon atoms and has the same meaning as previously defined. More.
--'preferred are (1- 6C)a].kylsu1fonyl groups (1-4C)alkylsulfonyl groups bemg the most :
preferred.

The term (2- SC)aJkenylsulfonyl means an a]kenylsu]fonyl group, the alkenyl group of -
25 *'whmh contains 2-8 carbon atoms and has the same meaning as prevmusly defined. -
- More preferred are (2—6C)alkeny1sulfouy1 groups, (2- 4C)a]kenylsulfonyl groups being
the most preferred |

 The term (6- 14C)arylsu1fony1 means. an arylsulfonyl group, the a.ryl group of Wthh-‘
" contains 6-14 carbon atoms and has the same meaning as previously defined. More
30 preferred are (6-10C)aryisu1fony1 groups phenylsulfonyl groups bemg the most .
preferred '

The term (1»8C)a]kylcarbonyloxy means an alkylcarbonyloxy group, the alkyl group of
~ which contams 1-8 carbon atoms and has the same meaning as previously defined.
More preferred are (1-6C)alkylcarbonyloxy groups. Most preferred are (1-

35 4C)alkylcarbony10xy groups. ‘ -



defined. More preferred are . (6-10C)(di)aryl am nocarbonyl groups, (di)-
phenyl am nocar bonyl groups being the nost preferred. The t1&March 2005

(1- 8C) (dWyabsd7eari nosul f onyl neans a (di)al kyl am nosul f onp¢T/@POUB743 he

al kyl group of which contains 1-8 carbon atons and has the sanme neani ng as
15 previously defined: Mire preferred-age (1-6C) (di)al kyl am nosul fonyl
groups, (1- 4C)(di)al kylam nosul fonyl groups being the m)st preferred The

t 6- 1 ' ' | | f th
aryl gr oup et R LACRHASENARY mERRAE Bycb AP RIS e SRR g o
pr evi ous| y Whirdy ¢qréains ftdecasbarr elpme duwd has ¢is= S&D@)I(Qam)lgr&yrllamnn@mldhﬂnyrﬂ, |

gr oups, - ( dilore HefeiRBE M @M OOEHAS &1&9%8@@?5@%; oEbEbERE  The

term (17-8C.. aI Kk Icar onyI am no neans an am n oup, )
al kyl gro quie ontains 1-8 carben atons and has t he sane neani ng as

(1 40y 3 kgnéde § B eSSt BB, Tl o R brep bR b S o

14C) aryl caa]kghgreup o6 whlahscoatamsaﬂ-ﬁl cajbbmratbmmaiml baotie sihe meadingraup of ‘
whi ch cont t eani n LEYL O |y
def i ned: e@u%f?gﬁ%@%gpgé% o) ar3 61&550%@1 Mo g OBS’ZS&OS hs

phenyl car b ﬂYbEPH@h%thBQOS‘pP@f%Tﬂded The term - |
(2-7C) heterpoc cI 0 ans a, heterocycl gal kyl group containing 2-7 30
car bon -at o&r'g 4@ Fnggegthonyd g a ddiyy yhgtonp, Hegryl

Fgegg mdl 91!’0&1)(0%" WIEEB lReiteine @yt leﬁrbﬂ ks zﬁfdolmsth? 'Ebhﬁetn% as prngousl

cyc 0 nmeans cl ga n arnr car bon afons
as defi nedg%éﬁéeél oﬁ?P{F eﬂr?r%’érﬁ%d o ﬂ% b@g‘i‘ﬁﬂé{ %ﬁfcrﬁ’-‘%ﬁs V@%
02124703 PalRnFROfinsc&HTetE] Eroaps being 6 mebCpeafyireky means an aryl group

contai ni.ng 6-14 carbon atons as defined previously, attached to an oxygen
atom Mor eThe dear (& BGitd)allglangaysul fpnvik yegnso wp §di)alighanimesulmyligsolgsi thg nost
preferred arkﬁ gﬁﬁ)pHereﬂﬁeﬁydoﬁfaﬁlsgr RUBSHEM Gt 'aﬁﬂs tﬁé‘ aﬁ:ré gnéa%@%@é' oxy

groups, | east. i ncl udi ng one et eroatorn sel ect e from ‘
het er oa‘FyIPI}eVWQS yl\/ﬁfﬂ'@n Fo Sepiemel @e dbyieXdialarigmmeslfmalimoups, Has been
shown that4@ﬁ@ﬂhﬁﬁmﬁmmﬁy1@hsﬁpebemg&hme§tﬁrefeﬁg&a | are capabl e of

- The term (6-14C)(d1)ary1arnmosulfonyl means a (dl)arylamjnosu]fonyl group, the_ aryl

. group of which contains 6-14 carbon atoms and has the same meaning as previously

‘defined. More preferred are (6-10C)(di)arylaminosulforiyl = -groups, | (di)-
20 phenylammosulfonyl groups being the most preferred o

The term (1- 8C)alkylcarbonylammo means an a]kyloarbonylammo group, the alkyl )
group of which contmns 1-8 carbon atoms and has the same meamng as previously <
defined.  More preferred are (1 GC)a]kylcarbonylammo groups, (1- .
4C)alkylcarbony1ammo groups being the most preferred. :

25 The term (6-14C)arylcarbonylamino means an arylcarbonylamjno group, the aryl group
of which contains 6-14 carbon atoms and has the same meaning as prevmusly defined.
More preferred are (6-10C)ary1carbonylalmno groups phenylcarbonylammo groups '
being the most preferred. ' :

The term (2- 7C)heterocycloa1kyloxy means a heterocycloalkyl group contammg 2-7
30 ‘carbon atoms as defined previously, attached to an oxygen atom. Most preferred are (2-
5 C)heterocycloalkyloxy groups ‘

The term (3-8C)cycloa]kyloxy means a cycloa]kyl group contammg 3-8 carbon atoms
- as defined prevlously, attached to an oxygen atom. :



binding to the LH receptor and show agoni stic LH activity. A second aspect
of the present invention further provides a pharnaceuti callé Memha@891 i on 10

COMWo &Rgsa bicyclic heteroaromatic conpound as defpnpgp@ileyg or a
pharmaceutically acceptable salt or solvate thereof, in admxture with a

pharmaceutically acceptabl e auxil-ieaty. Thus, the corrpounds according to the
I nvention can be used in therapy. A third aspect of the present I nvention

bi I h t t d 15,
P bovel s tefin (i afordioy Bht o, 5L EPARF BRI 674 b rfinsis EBReTor 1 e
man ufmmnéy,oatt@heahwlaumgcn flon.. tMaecmfmki at (ﬁdﬂﬁ)dmytoyy ghowgfser abl y t he
bi | i
et or PenBOBUDL Beifl Spdst fibrhfea, BEYCHErbltIdsY £ EGRR D hnalogs of HE 0 VELLE
car bot¥-Hoawloxphgroupmsb lnaslsnelading lvae Belsraatqse selsetad dom Ms OcanidrBiny pure

. CONPOREISad rids. Motd prefied afe (dLh&ERaRRHEE, @Bdﬂés@r enantioners. Methods for
obtaining "the chirally pure conpounds are. known in the art, e.g.

crystal lization or chromatography. For therapeutic use, salts of the
conpounds of formula | are those wherein. the counterion is'
phar nides beeakhowma thee momipbendsHgitby ebove mentioreddivtiula Isat tegpabiic béses

200" g O e 0 PUlBrok andBowhRRuskib 1 iSRay! O exarple, in the.

preparati dn or pur| catlon phar maceuti cal |y accept abl e corrpound Al l
" salts, whether pharmaceutically acceptable or not, are included ' within

the afYbTeEOrdf asPRe qfr W€ dlieseit PupRtiognfurthszaprovides 3¢ Phagnareuddl CPBROEUAN s i ncl ude
thBse, Fsec HiOBRIThOIMonE BmbHal 85 delidr ARhE Ol £ AghflcaiaRBPNON | ©

aci-d, I'phuric. "acid, preferably hydrochloric acid, and 16 March 2005 9a
or garﬂceemahl‘ﬂssllthr keelvate thrsof i aHmikrd with  phasmecoutionlyiaccantbly, aukibiens ¢ aci d,
mal efic acid, masonic acid, fumaric acid, glycolic acid, succinic acid, and

the | pke. th§%+1§mn%s @Mcnﬁg;f Jdkh Uéaﬁ%efugéd Trnﬁetﬁ e”e(? }gécth prmula | or

phar naceut T ca accept abl e sa s ereof erein as the
act i vibe |prﬁgc13dn@mtlorarpe)ﬂc&s awse mfZaOBEyclmmmmrﬁ@iic ﬁﬁﬁh&ﬁ@ Jaks 1dpfin, 10

15 above or a phaﬁnaceutically acceptable sait or solvate thereof for the manufacture of a
~ medicament for the control of fertility. Preferably the present compounds are used to

~ activate the LH receptor.

" The bicyclic heteroaromatic derivatives of one embodiment may possess one or more

'chiral carbon atoms. The'compéunds may therefore be obtained as chirally pure

compounds or as a mixture of diastereomers and/or enantiomers. Methods for obtaining
. the chjrally pure compounds are. well known m the art, e. £ crystalhzatxon or
chromatography

g For therapeutic use, salts of the compounds of formula I are those wherem the.
countenon ig pharmaceuncally acceptable. Howcver -acid addition salts of bases
asoordmg o fonmﬂa I, may also find wse, for example in the preparatlon or
purification of a pharmaceutma]ly acceptable - compound. Al salts, whether..
'phannaceutlcally acceptable or not, are included" Wlthm the amblt of the prcsent
_mvenhom :

_ Examples of a‘cid‘additiorrl salts '-inchide those dérivéd frdm mineral af:ids" such as
hydroc]_llqric acid, pho_sphbric acid, sulphuric acid, preferably hydrochloric acid, and



i ntranmuscul ar injections, subcutaneous injections, intravenous injections
or intraperitoneal injections, oral and intranasal adni nil&Maghi20eh
Preferably, the conpounds nmay be adm nistered orally. The exact dose and
regimen of administration of the, active ingredient, or a pharnaceutical
conposition thereof, will necessarily be 5 dependent upon the therapeutic
effect to be achieved (treatnent of, infertility; contraception), and may
vary wi.th the particul ar conpound, fhe route of administration, and the
age and condition of the individual subject to whomthe nedicanent is to
be adm nistered. In general parenteral adm nistration requires

| ower . dog3ame abimniketdigic a@fﬁt pedsc abia, gﬂ%tlgqﬂ a?:rhfzﬂ{;lu Op, a3l 3(9 glbfﬂy e

dependent “upon adsorptjon. However, 0 ns pre era
contalnéuﬁié@@%ﬂgBﬂﬁbgh@?h%@ﬂ%éﬂyﬂﬂﬁl amﬁ@wd@§ired dose may be presented
as one dose or as multiple subdoses adm nistered at appropriate intervals
- throughout the day, or, in case of fenale recipients, as doses to be

adm ni st a 1R |at ily interv roughout the nenst
"cycle. 'I"ﬁh })sage agra Ees?ﬁgﬂxet §OTpRYR aér?e‘r‘fg?mélg’nf d| ffer

bet ween acémablee saltnd therraf, ealse cigiermed . tol hcmaseasofthe ractiive r mgtufdlmt e o
applications, like in |IVF-applications, the conpounds' of the inventions.
are to be used in the incubation media in a concentration of approxi mat el y
0.01-5.g/ m. 20 An enbodi ment may thus relate to pharmaceutica

conposi tions conpr|5|ng a bicyclic heteroaromatic conmpound according to
formula in adm xture with pharmaceutically acceptable aUX|I|ar|es and
optionally other therapeutic agents. The- auxiliaries nust-be . acceptable
in the sense of being conpatible with the other ingredients of the
conposition and not deleterious to-the recipients, thereof. . .25 :
Phar maceuti cal conpositions include those suitable for oral, rectal, nasal,
topical (including transdernmal, buccal and sublingual), vagi nal or
parenteral (including subcutaneous, intranuscular, intravenous and
intradermal) administration. The conpositions nmay be prepared by any

met hod well known in the art of pharmacy, for .exanple, -using nethods.
such as those described in Gennaro et al.,- Remington's 30. Pharnaceuti cal
Sci ences (18th ed., Mack Publishing conpany, 1990, see especially Part 8:
Phar maceuti cal Preparations and Their Mnufacture). Such nethods include
the step of bringing in association the active ingredient wth any



auxiliary agent. The auxiliary agent(s), also named accessory ingredients,
I ncl ude those conventional in the art (Gennaro, supra), debtarcagpodillers,

bi nder swodi2lamat s, 35 disintegrants, lubricants, col oraptmphiaves i ng
agents and wetting agents. 16 March 2005 WD 02/24703 PCT/ EP01/10743 -11

Phar maceuti cal conpositions suitable-fior-oral adm nistration may be
presented as di screte dosage units such as pills, tablets-or capsules, or

as a po ti. [ suspension. The.active ‘

i ngr edi en {rmﬁﬁs uilﬁlie%h?lgsgegstﬁe) %IEE%éyb lﬁ@g G uﬁmtvg Oufhemécﬂ?ﬁ%%l fons can
further b@tr@e@&mbdlmwm@na suplp cidt omyawabnemmSzanatlomct&bferably, the

adm ni st rkindAndd Rk %@@ﬂﬁﬁﬁt@f&d@ﬂ}?"ﬁfer&r&éﬁbs&%} h&n GRARAREHLLE0S

i ncl ude aquEoUs. and’ nop- aqueous  Sterile i nj ection. “The conpositions may be
pr esent eclithe aelive Maswlieont. oA Phargsenticab pemporition theproteythptcesssdy 88 vi al s'

and anpomepsndeaﬂdlpmyﬂibe thdrafeatici Bfféctf fcﬁ&ﬁ:e-adlﬁlbﬁ@ (frt @B IofSﬁﬁémﬁ@ndl t I on
requiring pr %e i} ’S’ addi,ti on of ster nﬂw .d carrier, for exan'?t

vat er pricSPRGPHER, Bt @t 8RS, W f i soompundy ther &9

admi ni st radtriiwistriyom cel thenhgd atd @onditiohuofe thef mimdlmitmbmct (] sxrlmmkﬂleh may

be gener g} g4 hy, ]ﬁﬁﬂ OfamilBlflsed dose pressurized aerosols, nebulisers or
I nsufflators. 1s Stbl cyclic heteroaromatic derivatives of the invention

can al so fRe;ddhil HastREa0 admmtraﬁoh%mﬁés 1dmlraaﬁs Ablsemph aﬁﬁ@%uﬁlba@'of
ncased by a re| ease

devi ces, consisting Qf a core of active r|a

rat e- ﬂ%g@ﬁaw'ﬁgafﬁ%ﬁﬁwemsweﬁ fiﬁiﬂﬂéﬁletsu%ﬂnea HIHOn- gwq‘féﬂ %éﬁ%ﬁ&eaﬁéoum y
or local |Mmaﬁ@@r&@eiabl3lf &hﬁ:ﬂﬁfOIObel-aGtmg@elr hglbedy mignatﬂ&rﬁes&apﬂsse ﬂﬂi&jrel y
constant ;rate o relative tl i nstance f.rom 20
weeks t o Brahrehtedh s die2ddst Br o mAe BHA-RES o BidsiF it Bore BHERRERAE T o
devi ces dbroughwti thealagnowninicase hé female rbapleaieampldesastodlw @dmimﬁeredrat ,
Eur opean ﬂgrg{%g enstAAs reglng to
t he presgﬁﬁﬂ)ﬁ)ﬁi\%{gnt | gﬁélg:%ﬁﬁ%e us PI th sangyélg | ni cagélgléjy%gg%sﬂgs t he
nat i véS L Fegien ol edeinisyaivndny dikfse %tﬁ@ynauf@raﬂayn POGSEPCHEGS | ity 25

propert| s and can be adm nistered.diff.eren The .conpounds of th
present itAFaH Poit Viffe st ‘B"a-aml}oai?‘gﬁrbg MB‘PPIFQ?F‘H’E& ?Fc’%l?oun@éﬁ%
gener al | yhé)anmsmeﬁkef o Iewosgl 4nt thendvabstndanahid |mnaoﬁox&;|amaﬁﬁdil1 @f

f_ or rrul a (appl)ommately 0.01-5 pg/ ml

Ca ‘ An embodiment may thus relate to pharrﬁaceutical compositions comprising
a bicyclic heteroaromatic compoujid according to formula in admixture with
pharmaceutically acceptable auxiliaries, and optionally other therapeutic agehts. The:
| é,uxﬂiaﬁes must-be “acceptable” in the sense of being compatible with the dther
| _ . 'mgredlents of the composmon and not deleterious to the recipients thereof

25 Pharmaceutical compositions mclude those suitable for oral, rectal, nasal top1ca1
‘(including . transdermal, buccal and sublingual), vaginal or parenteral (mcludmg
subcutaneous, intxami;sculax,‘ intravenous and intradermal) ‘administration. The
compositions may be prepared by any method well known in the art of pharmacy, for

. example, -using methods such as those described in Gennaro ef al.,, Remington's
. 30 Pharmaceutical Sciences (18th ed., Mack Pubhshmg company, 1990 ses espec1ally .
" Part 8: Pharinaceutical Preparations and ’Hzelr Manufacture)

Such methods include the step of bringing in association the active ingredient with any

“auxiliary agent, The auxiliary agent(s), also named accessory ingredients, include those

- conventional "in the art (Gennaro, supra), such as, ) fillers, binders, diluents,
35 dis_integrants, lubricants, colorants, flavoring agents and wetting ageﬁts.



with an amne of formula (I11). 30 'WO 02/24703 16 March 2005

PCT/ EPOL/ 10743 -12 H/NHR3 Y' \ \~/ NHR3 Rz~ X2 A N Xl f (16aMgrchi2e0@mbove
ment i onagloreeafis on i s conducted at roomtenperature in ap%lﬂﬁg@p,!l@ﬁol vent,
e.g. an aprotic solvent such as NN-di net hyl f ormam de ( DVF)

di chl oronet hane, using a coupling reageat such as '

O (benzotriazol-1-yl)-N, N, N, N' tetramethyl uron| um5 tetrafl uoroborate

TBT t i din h hosphat oP d
{erti ar ARGt ool SRR Sot Bl AR R s Bmyestt i be
conpounds d@ﬁcrefc&)maagaumxs) Suohes @1113 Bbletsi)or dapsﬂg;, pegy epewdedr lpyniitesyadag (1 b)

‘b f f |
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(1) whey eigBmBristfationbond, represented by formula (1-c) are accessible by
reaction of an appropriate organonetallic reagent wth derivatives of .15
formul a (Wpr bireaters plothisratial VtﬁthblesctmiipoaﬂloﬁBEml@| a’qhe@hssmb&fohidqhe&i%

| h o
E8ct) 015 8, 9ol LR Db BEAEGY B e HlD Al S B b o
be synt he@plztemelfsr fmexemngls. Séoi‘edfvmismmhal@mles amxﬂmaylbetstm@mﬁ‘edmp’rdrmm ne

?Isi_ g th the @eg%dlﬁe& féduﬂefg &y Mamoews@éﬂlenqe& cafifl, Ctelse;emx@r ml a
. 10

water pnor to use.

Compositions, or fonnulations suitable for administration by nasal inhalation include
fine dusts or 1msts which may be generated by means of metered dose pressurized
aerosols neblﬂlsers or insufflators. '

15 | ~ The bicyclic heteroaromatic derivatives of the invention can also be administered
' in the form of implantable 'pharmaceutieal devices, consisting of a core of 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
, approxmately constant rate over relauvely large periods of time, for instance from
20 | weeks to years. Methods for the preparation of implantable pharmaceutlcal devices as
such are known in the art, for example as described in European Patent 0,303,306
(ARZON.V),

Thus, the compounds according to the present invention can be used for fhe same
clinical purposes as the native LH, with the advantage that they display altered stability
25 propertles and can be administered differently.

The compounds of the present invention wherein B =NH, represenied by' formula (I-a}
. can generally be prepared following art- known condensatlon of an acid of formula a
' with an amine of formula (). '

30



1 R~, X2 ANX (V) (1-c) A suitable method for the preparatlon of .
internmediate acids (I1) is the art-known base- nedi ated sé@)bimclflﬁwtlon of
et hyl eswa@mafosgeneral structure (VI). Saponification takeserq@haeg in the
presence of a base such. as |ithium hydroxide, potassium hydroxide or
sodi um hydroxi de i n aqueous di oxane at 1@levated tenperature (40 Cto
reflux), followed by aC|d|c work-up. OR (VI) Bicyclic lactanms of fornula
(M) are useful gtartj
correspondi ng i m hes

_In a typical experi ment , > JTactami s
converted to t § |ng chl or oi-m-e usi ng
el evated tenperpturg (60i Ct ref L{% 4N an approp?(ll atqg . ent 2h as _
1, 4- di oxanez_ Upgn at.mht wi th a Peduci ng aggent,s.l»qcb» s hyairogen in the
presence of é\ sui Nabl &lcat al yst in ethanol, the 0Asiréd Xt ne of general
formula (VII1) can pgyisol ated. Rel agﬁﬁ reduct i ons have beej reported in
literature, see for exanple: E. Bisagn”, C. Landras, S. Thirot and C. Huel,

r|de at

15 Tetrahedron 52: 10427, 1996. CEt - , N A N 16 I\/B.I’Ch 2005
PCT/ EPO1/ 10743 -13 Y WO 02124703 l r Ch 05 . PCT/ EPO cycl i C
| act ans of LIfetROVEmEoTe ﬁ?a@u?%co NE Qﬂ’eWIEdﬂaﬂéﬁli‘]lFéﬂﬁ'S saci ds

of type (Exp. an/vaplrmhdl solvept sach mNﬁﬁ-dnathlfanhmﬁh QD&Q@nmydmﬂommﬂhmia ng
agent suc hus‘i’tfg a coupling reagent such as O-(benzotriazol-1-yI)}-N,N,N’ N’-tetramethyluronium
5 tetraﬂuoroborate‘ (TBTU) or bromotripyrrolidinophosphonium hexafluorophosphate
(PyBrOP) and a tertiary amine base, e.g. N,N-diisopropylethylamine (DiPEA).

| Likewise, compounds of formula (T) wherein B = O, being represented by formula (I-b)
can be prepared in the same way as described above for compounds of formula (I-a),
10 starting from acids with the general structure (II) and alcohols of formula (IV).

The compounds of formula (I) wherein B is a Bond, represented by formula (I-c) are
- accessible by reaction of an appropriate organometallic reagent with derivatives of
15 formula (V) in an aprotic solvent such as THF. Related substifution reactions can be
found in Yiterature: S.V. Frye, M.C. Johnson, N.L. Valvano, J. Org. Chem, 56: 3750, -
- 1991, Weinreb amides of formula (V) can be synthesized from acids of formula (IT)
and N-methoxy-N-methy] amine using the condltlons descnbed for the preparauon of
amides of formula I-a).

- 20



TBTU Di PEA and cyclisation of the internmedi ate am des in ethanol under
basic conditions. Aromatisation with concomitant deethoxyéMabiag0ati on
then yi elvdsodndbiscycl es of type (VII}. In an alternative pegRH87439! YCi ne
ethyl ester can be used instead of diethyl am nomal onate. See for exanple:
M Blanco, MG Lorenzo, |I. Perillo,-@3B Schapira, J: Heterocycl. Chem
33: 361, 1996. Cyclisation of the internediate am des nay-al so be effected
by tin(l1V) chloride. The use of tin(IV) chloride to effect ring-closure on
related systens has been reported: A C Veronese, R .to Callegari, CF.
Morelli, Tetrahe%on 1 12277, 1995. 'OX) OH Treat nent of an acid of
formula (1 X) wth ethyl bom)acetateln an aprotic sol 4
i nfl uence of an h|)cnc base such as potassi
pot assi umtert-YPut i d&Tmay Nji ve access™ro an aromat¥c

struct urepz(X) \ Rek tedxstchtures have been deggribgd in litesature: C
Bhakta, |ndié&n JNCheth Sect. B. 25: 189, 1986. OXN™ ( XXTr eat nent” of
vinyl derivatives of formula (XI) w.th diethyl nalonate under basic 20
condi tions gives ri@d to conjugate addition. The interne@ate adduct can be.

cygl [ seg tA sbitﬂﬁ%?/ﬁt%hd@lffoiﬁi dptefar&WDYE ihtdi\hledﬁ)a.te%h& @stﬁ%%ﬂhﬁlﬂvﬂ Baet i Onl
and wor ternatively, -
ot - but yi RadiAg Aadtification of et SabR ST witeral st BB I et hyl
mal onat e. plade it eQisenR of A base such as lithium hydroxide, potassxum hydroxide or '
' 5 sodmum hydroxide in aqueous dioxane at elevated temperature (40 °C to reﬂux),
followed by ac1dlc—work-up '

* Bicyclic lactams of formula (VII) are useful starting materials for the preparation of the
o corréspondijlg imines (VII). In a typical experiment, the lactam is converted to the
10 - corresponding chloroi.mine using phosphoryl chloride at elevated temperature (60 °C to-

- reflux) in an appropriate solvent such as 1,4-dioxane. Upon treatment with a reducing
agent such as hydrogen in the presence of a suitable catalyst in ethanol, ‘the dés_ired
imine of general formula (VIII) can be isolated. Related reductions have been teported
in literature, see for example: E. B1sagm, C. Landras, S. Thirot and. C. Huel,

15 Tetrahedron 52: 10427, 1996.

/Y]L AN OEt _—
2 — NH
R“A N



OEt Upon treatnent with a suitable oxidant, such as DDQ or with a _
pal | adium catal yst at s elevated tenperatures in an appr dpMaahei8pl vent
such as wylema7osaronati sation of derivatives of fornula (Pdikpacewss to
qui nazol i nes or quinolines of general formula (X I1). See also: K
Kobayashi, T. Uneda, K. Takada, H Tanaka; T. Kitamura, O. Morikawa, H.
Koni shi, I Og. Chem 62: 664, 1997. (X I) 10 In another approach, nethyl

Y oup. bt oIl IR ech AT MR VDS, AE BB GnaBleal A I |
or |ithi ureidyps@H aph distharbarpinomplanateungder thxbigsnepelia coplink\agent sushieh as

THE at | OWrBeONGIPEAITLGS dychdition - of BR MibMbdife Ml HLIRLA6 Wnlilk BhdY! 3 15
et hoxyacryl ate. After conjugate addition, i_sation to quinolines or

3 cyel ,
qui nazol i rfe&dilions.q/MomatisationWith (sanoputgalc ﬁ@@owmmsed thes: yelds
nggyasKhi i?iKYG@a&ﬁﬁB@_? _WL]J])TaiﬂlahialteTﬂhaﬁvng]ﬁdeHedufa, g@dsk@mem e&ihetan betﬁged 25,

; K. Kobhayashi, .. Uneda . adg , ang . Ki ra .
Vor | kavia, BEEKD RE digthy AR Rial e H@ORr BtamplSOR Blant, M ThbRhaq s
02/ 24703 PEHIEPALB10SdBpira, 15 Heteracyel. Ochen. B3: 3lp IPO6atGpehisatowi ofiltbei des
wi t h gener; ol ] ( @ffg%t . ' e l11en€ 1)
under basi]%{eg%ﬁ ?F’téi ons gi v stafrg?sﬂe%to !ﬁ%ﬁfes 0 %gié)%?aﬁﬂ¥ol}sﬁu&aﬂ%%?<lv).
Rel at ed t red@idsrimeficstrangelosurp on felgted systemg hapbeqn roporsdaeln, Veroneis Ber, G
Hei ni seh, CallefisCFPhasen, tHéheten®l: 32877,2095. 1990. R Y W', R2 A N c!

" Treatment of an acid of formula ) with ethyl bromoacetate in an aprotic solvent
- under the inﬂuendé of an non-nucleophilic ‘base such as potassium carbonate or
15 potassium tert-butoxide may give access to an aromatic lactone of general ,stmcture'_ .
(X). Related structures have been described in literature: C. Bhakia, Indian 7. Chem. -
Sect. B. 25: 189, 1986. . o | -

Treatment of vinyl derivatives of formula (XI) with diethyl malonate under basic
20 conditions gives rise to conjugate addition. The intermediate adduct can be cyclised to
bicycles of formula (XID) by tin(IV) chloride:mediated reaction and work-up.



(XI'l1) Conpounds of fornula (XVB) wherein R6 = H can be oxidised to
derivatives of fornmula (XVII1) using palladiumon char codb Marchlesat ed

t enper atwioaen4tze for exanple: M Onda, K Kawakami, Cheppr/ERangrssBul | .

20: 1484, 1972. Conpounds of formula (XVII) wherein R6 = H or al kyl can'be,
converted to imnes of forrmula (XVflIl} 1i50- using DDQ -as described in: H.

I shii, Chem Pharm Bull. 26: 864, 1978; J.1. DeGaw, P.H, Christie,

Colvel im0l Sl R ol 2Dl AR ﬂé&“ﬁy&vi'&’

of fornul daglnxe. in a similar fashion (VI de supra) as their regioisoneric
15 anal ogs of formula (MI1), i.e. conversion to the chloroimne using
POC13 and subsequent dehal ogenati on using hydrogen and an appropriate
catalyst. 16 Mardtt 2005 WO 02/ 24703 PCT/ EPO1/ 10743r117 £XVIlg) A lactain
of formula (XX can‘pe prepaigd By acylatioti of an am opy i (m)dine of

formul a (XX) oro, et hyl{j malijonat e—-nat he Pr ¢SeRg e ™ l.=ttabl e base.
Subsequent ri sure oéthl\@'Egedl ate acycl| Ini d& Under -t he
agency of 5 et hoxi de in ethanol )224)#/4\ I oride then
affords the bicyclic lactamof type (XD). Sini anstormati ons have
been reported in ljiterature, see for exanple: Ver d¥@Be, R Callegari,
C.F. Mrelli, Tet edron 51: 12277, 1995; W Stadl bauer, S. Prattes, W

Fiala, J. Heterocycl. Chem 35: 627,1998. R3 Wv v Y (XIX) 1+ Cd Ot RA

N NHZ O pendi ng on_t he SUbStIt_élﬁyl: on &attern of the am no pyrl(m)dl nes

of for mul a-poBdreatmn with #rwitabpleraiqant.suek asPRQrPriEth p epHpdigmpsataly

chlori de reeliagdde terssbgthied GinOfn @Fﬁsﬂﬁdtmbmﬁt gichf & kowad %M&ﬁ&abfon at

high t enprc%%%ﬁt?vésno o?n%fa occurs po q&naz%hnes or quinolines of general formula '
(XIO). See also: K. Kobayashi, T. Uneda, K. Takada, H. Tanaka, 'I‘ Kitamura, O.

~ Morikawa, H. Konishi, J. Org. Chem. 62: 664, 1997.

—OEt

10

In another approach, methyl pyri(mi)dines of general formula (X[V) are deprotonated
at the methyl group using a strong base, such as lithium hcxamethyldlsﬂazane o
(LiHMDS) or lithium diisopropylamide (LDA) in a suitable aprotic solvent, such as
THF at low temperatures (-78 °C). The anion is then reacted with ethyl 3- | _
15 ethoxyacrylate. After conjugate addition, cyclisation to quinolines or quinazolines of
general formula (XIT) occurs, as described in: K. Kobayashi, K. Takada, H. Tanaka, T.
‘Uneda, T. Kitamura, Chem. Lett.: 25, 1996; K. Kobayashi, T. Uneda, K. Takada, H.
Tanaka, T. Kitamura, O. Morikawa, H. Konishi, J. Org. Chem. 62: 664, 1997.



240 C in diphenyl ether). In a simlar way, |actones of type (X)II) can be
prepared by 0O-acylation of lactanms of fornmula (XXI) wth dBMerch288hyl -

nmal onat eWEh@/¥ilJsequent cyclisation. R .Y\ WQ"' OEt. PER/EPII/ANICH 15
Furopyri (m)di nes of general fornula (XXI 1) are accessible by sel ective

O al kyl ation of lactams of type (XX Y lfisi ng potassi um carbonate in

acetone, and subsequent ring- closure under the influence of sodium _
ethoxide in ethanrl. 16 March 2005 WD 02/24703 PCT/EPO1/10743 -18-() + EtO
OEt Thi enopyri (m Jdines of general formula (XXIV) are accessible by

treatnment of ¢ (XV) with ethyl nercaptoacetate under the influence
of a strong bas a tybicaFt Et one equivalent of chloride (XV)
i's react edra t .Blequival ents of s ejfhyl nercaptacedld and 2 i

equi val ent s & poNaSS| um tert-butoxi de@in THF. Under these conditions, the
acyclic sulfide undergoes spontaneous cyclisation to formthe

t hi enopyri (i) di 6816 general formula (XXIV). If R is (hetero)aryl
substituted with an electron withdrawi ng group such as nitro, the:
abovenenti oned cyclization is acconplished via a two-step procedure,

i nvol vi ng Tweinnt @f dbioridme with genmali ﬁmwamw&ht(h@aﬂcyf)didtaaahnﬁnb}ethyl'

treatment gl )?W?%héla i %@és PééDEbec clgﬁgf'% %
tenperature, t fect ene rinhg _form ri
car boxy| at Related t@@#@ﬂaauwrhwbe@ described lac%éfsaoaﬁ@hsbw Haidehi réha of

al koxycar baps PRMH. (WealslieRgp32S: 209 1990 (XXV) using a strong base such as
lithium hydroxide or potassium hydrOX| de in a mxture of vvater and an

organi ¢ co-sol vqgt such R 7 o

YOS s N OBt a YY" oRt
e A T A A
2 o
TAT N7 ol o0 RSN T .
&xXV) (XVI) | R
(Xvi)

| Compounds of formula (XVIL) wherein R® = H can be oxidised to derivatives of .
formula (XVII) 'using palladium on charcoal at -elevaied_ temperatures. See for
exanple: M. Onda, XK. Kawakami, Chem. Pharm. Bull. 20: 1484; 1972. Compoil’nds of

& formula (XVII) wherein R® = H or alkyl can be converted to imines of formula (XVII)
10 using DDQ, as described in: H. Ishii, Chem. Pharm. Bull. 26: 864, 1978; J.I. DeGraw,
P Christie, W.T. Colwell, F.M. Sirotnak, J. Med. Chcm'. 35:320,1992. -

Alternatively, imines of fo'rmula_ (XVIID c_:an' be prepared from the corresponding

- lactams of formula (XIX) in a similar fashion (vide supra) as their regioisomeric

15 analogs of formula (VI), i.e. comversion to the chloroimine using POCl; and
. subsequent dehalogenation using hydrogen and an appropriate catalyst, '



15 as 1, 4-di oxane or nethanol at elevated tenperature (40 C to reflex),
followed by acidic-work-up. If W= CQal kyl, Rl preferabli§{MachBedfzyl , to
enabl e swioaekemwse hydrogenol ysis of the benzyl ester funadreponieisie
substituent Wrenmai ns unaffected. OR7 (XXV) 16 March 2005 WO 02/ 24703
PCT/ EPO1/ 10743 -19 Conpounds of formd &7 { XXV) coul d. be prepared by
pal | adi um cat al ysed al koxycar bonyl ati on of chlorides (XV)~in the presence
of carbon nonoxi de and an Rappizopri@gate al cohol (R74H, XXVI). Sinilar
transformati ons have appeated ijn I{|terature, see for exarrpl e: Y. Bessard,
R Crettaz, Heterocycl esydbIx . 5 (XV)_+,C=0 -OHcan Y 11 w
R2, A N5~hO (XXV) OR6 Palll adi umcatal ysed reaction of(%w I des. (XV) with.
vinyl tributyl stann® N | st annane gi ves access to vinyl
pyri (m)dines of general structHure (XI). This type of conversions has been
extensively reported in literature, see for exanple: L.L. 1o Gundersen, '
A. K Bakkestuen, A J. Aasengxi®) Ceveras, F. Rise, Tetrahedron 50: 9743,
1994; F." Guillier, F. Nivoliers, A Godard, F. Marsais, G Queguiner, J. _
Het erocycl. Chem 36: 1157, 1999. I5 Dependi ng on the substitution pattern
of the chlgn f I P eral
REsa AT HERMEN(RIIX) hdvl 3r bg‘-’;?c!tifilje%ulognaf; %1{ Heﬁt %cgbﬁﬁ@ngﬁ%%sgm o

S 2o i 0 i sl s et B A
ring-closure of the mtermedlate -acyclic malonamide under the agency of base (sodinm
5 ethoxide in ethanol) or tin(TV) chloride then affords the bicyclic lactam of type (XIX).
Similar transformations have been reported in literature, see for example: AC.
Veronese, R. Callegari, C.F. Morelh Tetrahedron 51: 12277 1995; W. Stadlbauer, S.
| Prattes, W. Fiala, J. Heterocycl Chem. 35: 627, 1998.

, w O 0O Co '
: v X | —_— (XIX)
R /ll\)I T CI/U]\OEt -
A7 TN” TNH, - )
_ Depending on the substitution pattern -of the amino pyri(mi)dines of formula (XX),
10 lactams of formula (XIX) can be prepared by tin(IV) chloride mediated coupling of

. diethylmalonate, followed by cychsanon at hlgh temprature in a suitable solvent (e g
- 240°C'in dlphenyl ether). ' '

In a similar way, lactones of type (XXII) can be prepared by O-acylation of lactams of
- formula (XXI) with d]_aloro ethyl malonate and subsequent cyclisation.

cl OEt

| 15 Furopyri(mi)dines of -general formula (XXIM) are accessible by sclective O-alkylation
 of lactams of type (XXI) using potassium carbonate in acetone, and subsequent ring- -
closure under the influence of sodium ethoxide in ethanol.



(para)formal dehyde. (XV) . + SnBu3 () + =PPh3 + O=CH2 ----go Simlarly,
treatment of chlorides of general fornula (XV) with trinetéyezhaoes i n the
20 presemareof47es pal | adi um catal yst in an aprotic sol ventpepeiam7s8HE gi ves
access to WD 02/ 24703 16 March 2005 PCT/ EPOL/ 10743 -20 net hyl '
pyri (m)dines of general fornula (XIV} 18Related synt heses have been
published in: Q Lu, |I. Mngalagiu, T. Benneche and K Undheim Acta Chem
Sc. 51: 302, 1997. (XV) + Me3Al Rz A 5 Conpounds of formula (X)O whereinY
= N, represented by fornula (=-a) can be prepare®'via geveral

|'i terature-based approaghesg *"-y CEt 0 cam (am) INH2 ' ' OH -a e)
(XXI - a) For()@gjirrpl_,e délri vdtives of Td8rnula ( - ' _
(6-14Q) aryl (4- 1e013 et@Ebaryl may be"%synt hesi ondensati on of
ethyl esters (XXVII1), whegein Wis as previbugty imed, wiaee al dehydes
(XXV1) and conpounds (XXl X), which nmay be isothiourea (XXl X -a), isourea
(XXI X b), nonosubstituted guanidines (XXTX- c), dis(®XiDtuted guani di nes
()XI X-d) or amdines (=-e). HR4 XXIX-a) (XXl X-b) R2

- Thienopyri(mi)dines of general formula (XXIV) are access1ble by treatment of

chlorides (XV) with ethyl mercaptoacetate under the influence of a strong base. In a

‘ typlcal experiment, one equivalent of chloride (XV) is reacted with 1.5 equivalents of

s - ethyl mercaptoacetate and 2 equivalents of potassium tért-butoxide in THF. Under

these conditions, the acyclic sulfide undei‘gocs spontaneous cyclisation to form the

thienopyri(mi)dine of general formula (XXIV). IFR' is (he'tero)ai'yl substituted with an

electron withdrawing - group such as nitro, the abovementioned - cyclization 1is

accomplished via a two-step procedure, mvolvmg isolation of the intermediate

10 thiosther, followed by treatment with a tertiary base such as DIPEA in toluene/EtOH at
reflux temperamre to effect thiophene ring formation. :

Pyri(mi)dine carboxylates of general formula (IX) are accessible by sﬁapoﬁiﬁgaﬁonléf
alkoxycarbonyl pjzri(mi)dines of formula (XXV) using a stror base such as lithium
hydroxide or potassmm hydroxlde in a mixture of water and an organic co-solvent such
15 as 1,4-dioxane or methanol at elevated temperature (40 °C to reflux), followed by
 acidic-work-up. If W = CO,alkyl, R’ preferably is benzyL to enable selective :
hydrogenolysis of the benzyl éster function while substituent W remains ﬁnaffected.




11 Y NH Rz~NNH ( XXl X—c) NH2 (X-d) (XXCX-e) 1s In a typi cal experinment,

conponents (X)CVR}, (XXVII1) and (XX Xa e) are suspended 16 Maggh 28%r opr i ate

sol vent , WO02¢4708t hanol , net hanol, NN-di net hyl f or mani de, NeCT/EP01/10743
thylpyrrolldlnone tetrahydrofuran or pyridine and a base such as

pot assi um 16 March 2005 WD 02/24703 PEF/-EPO1/ 10743 -21 carbonate, sodium

acetate, sodi um net hoxi de or sodium ethoxide is added. Reaction takes

pl ace at %Mﬁél&@st TP efodthulae (KKI)C 60@1& ebé Uﬁe&aﬁﬂe £l pfl -%at Se&(anbe

K. Saito h 9 %Ifatt
Hussai n anagf%yﬁ'rb yla ﬁ@é% rhj;"éfdP té@?r%sf@ere of 6% g"n Ql%oxﬂﬁs%%ﬁ ﬂn A A
El - Bar bar yapgmepriateA. alEoHaﬁnﬁﬂlﬁ)H XX et @mﬂuﬁlu’ar@fum‘muaﬁ hh68, apkR8Red him t he

case of Wy o he. addifi o} n oxi dant,
cuch as DR ek for SR 3 BehR, RO Col B Rl B L BRe 19BN ed on &
solid sgpport such as Merrifield resin using an appropriate |inker, see
for exanple A L. Mzinzik and E.R Felder, J. Og. Chem 63: 723, 1998; T.
Masquel in, D. Sprenger, R Baer, F. Gerberpand Y. Mercadal, Helv. io Chim
Acta 81: 646, 1998. Conmpounds of general farmulg (XX) wherein Y = N,
represent y formula (XX a) nmaybe pr ep ra a simlar condensati on
strategy, “OYVCHFRAOR M 1 e. TNCT " ON (XY 1 1)| 15 (xX-a) CON NH2

Al ternatively, conpo%of gener al RF@A =) Qar e accessi bl e by

ammonol ysi s of

e OR®
(XXV)

Palladium-catalysed reaction of chlorides (XV) Wlth -vinyl tributylstannane or
, teﬁavinylstannane gives access to vinyl pyri(mi)dines of general structure {(XI). This
type of conversions has been extensively re?orted in ljterature, see for example: L.L.

10 Gundersen, A.K. Bakkestuen, A.J. Aasen, H. Oeveras, F. Rise, Tetrahedron 50: 9743,
1994; F. Guillier, F. Nivohers A. Godard1 E. Marsa:;s G. Quegmner L Heterocycl
Chem. 36: 1157, 1999.

‘Dependmg on the substitution pattem of the chlondes of general formula (XV) vmyl

pyri(mi)dines of general formula (XI) can also be prepared by substitution of the
15 chloride with methylene tnphenyl phosphane, followed by réact_ion with
' (para)forma_ldehyde S

XV) + < snBy, = —

®V) + =PPn + o=cH, —— (XD

Snnﬂaﬂy, treatment of chlondes of general formula (XV) with trmethylalane in the
20 - presence of a pa]ladlum catalyst i in an aprotic solvent such as THF gives access to



chlorides of formula (XV), using aqueous ammoni a and an appropriate

organi c-co sol vent such as 1, 4-di oxane. . This transfor mat itoMark208d so be
acconpl issleagd2whgsh - anmmoni um  chl ori de and a terti ary am ngchepe/ewsh as

D PEA in an aprotic solvent such 20 as DMF. 16 March 2005 WD 02/24703
PCT/ EPO1/ 10743 -22 Chlorides of generakoformula (XV) can be synthesized by
the art-known reaction of Jlactans (XXI) with POCL3 in an appropriate

(0 ber' varhelyiydot b 2ol cofip@h3ni ) RAMRELAHEERL bt bibliGRI ) 1
or (4- 13Gph@t brdaMangalagiy, BeBpmephe il Ki Bindbeims Aot Clent. Son5oB30Z 1997.

derivatives of formula (XXX) with various nucl eophiles. Related

substitution reactions can be found in literature, 'e.g. S. Kohra, Y.

Tom naga and A.: Hosom', J. Heterocycl. Chem 25: 959, 10 1988; A A
Santilli, D.H Kimand S. V. Wanser, 3. Heter ocycIR Chem 8:445,1971; 3.
Clark, MS. Shannet, ‘D. Korakas and G Varvounls J. weterocycl. Chem 30:
1065, 199m T;,mke\“ Lis, Liebigg Ann. YE i odYg. Chem. 9: 1703, 1995.°
15 20 Pyri s of gener"al formul a (XX1) CH A =S and W= CN,

represented. by fornula GM-b) are accessi BI yNse ential al kyl ation of -
c3-unsaturated dinitriles of general structure (XXXI) wth carbon -

disul fide and al kyl iodide R2-i to give conpoundgxmy¥) -general fornula
(XXXEL), as described by P. Mlart, Tetrahedron 54: 15643-15656, 1998.
Cyclization of compounds of formula (X)CXl) under acidic conditions as
descri bed by K. Peseke, Z. Chem 29: 442-443 (1989) yields pyridines of _
general fornula (XXlb). 16 March 2005 WO 02/24703 PCT/EPQL/ 10743 - 23 R

5 Compounds of formula (XXT) wherein Y=N, represented by formula (XX[—a) can be
prepared via several literature-based approaches : :

L
‘ NH

0
V) oAV (OTXed - O0GFa)

. For example deﬁvaﬁves of formula (3XI-a) wherein R' = (6-14C)aryl or (4-

10 13C)heteroaryl may be synthesized by condensation of ethyl esters (XXVII) wherein
W is as prev:lously defined, with aldehydes (XXV]ID and compounds (XX]X) which
may be isothiourea (XXIX-a), isourea (XXIX-b), monosubstituted guanidines (XXIX
c), disubstituted guanldmes (XXIX-d) or amidines (XXIX e)

R4

o ‘ i _ | . RA__NH -
_ 0.___NH N.___NH N.___NH
Rz R* ‘ _ . .
\Ez \Nfl-_lz \Ez : \IEZ NHz. .
(KXIXa) (IR COaX<)  OOIXD)  OOXIXe)

15 Ina typlcal expenment components (XXV]I) (XXVID and (XXIXa-e) are suspended
' iIn an appropriate solvent, e.g. ethanol, methanol, NN—dlmethylformamJ.de N-

methylpyrrohdmone, tetrahydrofuran or pyndme and a base such as potassium



RICNCN(XXM SNO—|R2(XXJ b) " _S1 R2 R2 CN (XXXI'l) Conpounds of
general fornula (XXI) wherein Ais a bond, Y = CH and Wi 45 Merchgp@h/i ousl y
def i ned, woaprewant ed by fornula (Mc), can be prepared byoreEmiionsof
-unsaturated ketones of general formula (XXYIl) with am des of general
formula 5 (XXXIV) wherein Wis as pr-e%lously defined, using a strong, base
such as potassium tert-butoxide in the presence of oxygenin a suitable '

sol vent, %de%nﬁf% %«ﬁﬁh%hﬁt& fseasu&ememeﬁidet&%amﬁi b#ekiae ri§ aﬁ@é&e G&on
descrlbed in: Jain, F. Rosca wfi;oéelm’ etrae ron Lett.

36: 3307, @%a’h%latﬁma@( empgratup etfar geananle; SeKaabeKor

bi ndi ng aSSaPelalnd&S KﬁhﬁjS?ﬁtﬂeﬂQ(ﬂSUﬂlWS\;Q&Rﬁs@dSElfﬁtahdSMrHuébﬁmbm d'A.LM.Ca| t

-activit n ns n ney esse cept or

i s cont agtEg'c}{‘%aY % e@ﬁ%ggh 1%‘\? Lgé& %@{édhﬁﬁgmb gﬁ r%e%ﬁgg?ﬁmﬂggbnpor

15 i nhibi tMamsouf, & HeteradyohaChenesB8nsléd d98badnirtkel. caso afe®8 ur eCEOYQARICt i onal
b h

response isghatado dﬁ:@%ﬁ%@ﬁd fi@n'o?hnrg&ﬁl{ %ﬁ%%ﬂﬁb%(}f %&ﬁge%h%%})z&éﬁa urman

recept or, 1S expr esse I n suitable host t he
Chi nese H&YEHZLoTy ey alse|be PeHOrmest orep selid suppoy suchasddemificldrssim usieater abl y

the cells g gﬁ?nﬁfe TRt f6t Sl A(L i MrAhziRland M. FMIRCY.I Org. Chem. 63:
50 759- 776 998; T. Masquelin, D. Sprenger, R. Baer, F. Gerber and Y. Mercadal Helv.
10 Chim. Acta 81: 646, 1998,

Compounds of general formula (XX) wherein Y = N, represented by formula (XX-a)
- . may be prepared via a similar conde:psation strategy, using malonitrile.

O

NC™ “CN . : . . . , . N7
S i A

, NH, A N

(XXVIID (X)E(—a-e) | | OX-a)

' A.lternatively, z:émpounds of general formuia '(XX') are accessible by ammonolysis of
chlorides of formula (XV), using aqueous ammonia and an appropriate organic-co
solvent such as 14-dioxaﬁe This transformation may also be accomplishéd with
amrionium. chloride and a tertiary amme base such as DiPEA in an aprohc solvent such

20 - as DMF - }




20 Methods to construct reconbi nant LH expressing cell lines are well known -
inthe art . (Sanbrook et al., Mlecular doning: a Labol&MsrcheO8knual ,
Col d SprWed2RdM8or 16 March 2005 WO 02/ 24703 PCT/ EP01/ 10F@BEP®A0743
Laboratory Press, Cold Spring Harbor, |atest edition). Expression of
receptor is attained by expression of 22he DNA encodi ng the desired
protein. Techniques for site directed mnutagenesis, ligation of additional.

sequences CHt6fdesadTlg iR thmeilh PRV cah Uld tiosize® ) BE SOV B be 2l |
by now, \Mj| lt kn?%%[pl n;Lg)e rt.. Portions or_ all of thﬁ DNA 5 encodi ng,the
desired prét@mh B % &7 SRPOPRRITetoTeR. syoh a5 b g-di0xansea At clewatid
phase t echemperetiresqi60€nabdfiixd.o i ncl ude restri ction sites for ease of
ligation, Suitable control elenments for transcription and translation of
t he included codi ng sequence can be provided to the DNA codi ng sequences.
As is well known, expression systens are now avail able which are
conpatible with a wide variety hosts, including prokaryotic io hosts
such as bacteria and eukaryotic |hostg such as yeast, plant cells, insect
cells, ian cells, aviaN~“cC s and the like. -Cells expressing the
receptor hen are then conitactled with the test conpound to observe
bi ndi ng, or stinmulation &?\j\- R of a functional response. -
Alternatively isolated cell nenbranes- containing the expressed receptor may
be used 15 to neasure bindi ng @V§onpound. For neasurenent of binding '
radi oactively or fluorescently | abel ed conpounds may be wused. As reference
conpound human reconbi nant LH can be used. In the alternative ‘also
conpeti4ion binding assays can be perforned. Another assay involves
screening for LH receptor -agoni st conpounds by determning 20 stinulation
of recept @erlRdial Qﬂ.ﬁﬁh’lﬁaaQW)r’]th&h%ilﬁnY_ilthS'an@'fIClhiﬁhnﬁ’et(Bqldld)ﬁyD|ove(ﬂ— _
expession e receptor on t cell sur e.0 os{ .cell and expnosi ng
the el | g CobieropSE By he Srhearea e Mgt T iR AR S derdiva 2L EHRg
| evel of EMBEwith bariousedudesphies.i Relnteds substitidipe netketipns ocant be fomid birt or y
or stinmul gg] f St i Nt biradi ng.qt eqkegapt or.
25 In addﬁt%%ﬁngoé%%:elgéméfethE@%ﬁg%%?gg.r%?%wyﬁ%gﬂg :agdi' gh%lﬂézge'x osed
cel I, &el 119883 Ak SangHh IhE. Edwdngdts. ¥h Wanserldi Hptsrocyel- ChamsBet4d.dA7Hik h
receptor ena&dimg. BNAn#REeDak®fekas and G. Varvounis, J. Heterocycl. Chem. 30: 1065, -

- 1993; 8. Tumkevicius, Liebigs Amn. Org. Bioorg. Chem. 9: 1703, 1995. ‘

15 Pyridines of generai formula (XXI) wherein Y = CH, A =S and W = CN, represented .
- by formula (XXI-b) are accessible by sequeﬁﬁal alkylation of a,B-unsaturated dinitrilés
of ‘general structure (XXXI) with carbon disulfide and alkyl jodide R>I to give
.compounds of general formula (XXXID), as described by P. Milart, Tetrahedron 54:
- 15643-15656, 1998, Cyc]ization' of 'compolmds of formula (XXXII) under acidic
20 conditions as described by K. Peseke, Z. Chem. 29: 442-443 (1989) vields pyridines of
' general formula (XXI-b), o )



transfected with a second DNA encoding a reporter gene the expression of
which responds to the level. of cAVMP. Such reporter gene$t Magholise cCAMP -

i nduci bl §f2gh@ht ' be constructed in such a way that thepmhesasnected
to novel CAMP responsive 30 elenents. In general, reporter gene expression
m ght be controlled by any response ebgnent reacting to changing | evels of
CAMP. Suitable reporter genes are e.g. LacZ, alkaline phosphatase, firefly
| uci ferase and green fluorescence protein. The principles of such
transactivation assays are well kfdwn in the art and ard'described e.g. in
Stratoma H|Qp1er A and Czer iIof%hy, A P. (1995)

. Opi n. Bi ot ch .6:574. 16 Mar
For sel ecti ctive econpetnds
of nmore than 2 of the maxi

743 - 25
t in an activity
s. a reference.

Anot her criterion mght be the ESS0 val ue which b M
preferably 7 M The ski I|I ed artisan wl| recoghi ze that desirable EC50
val ues are dependent on the coﬁbound tested. Forrexa hf conpound

with an EC50 which is less-than 10"5 Mis generally consi dered a candi dat e
for drug selection. Preferably tkfEX Rl ue is lower than. 10-7 M nore
preferably 10"$ M However, a conpound which has a higher ECSO, but is
sel ective for the parti cuI ar recept or even a better candi date.
Screeni ng ‘Fompeypdsiogangral j@&?ﬁ%d’slscérboﬁﬂsg HeCHettdo Wit 2y
t[J)lsn n? Ft 1fx ega@ugsi deiyeld, ge edehtgbggaf@ﬁawa(()@ﬂ EA 7;%&%9@!@9&5@5&011 Bf gnd
czfal usy, a En rin aert .
Kl oost er boeriBs M?@%ﬁl?&sg af)%q%x% O&&[}f (ﬂ? 54 fhtitula.
repr odudt i OBXXEY) WheleEnW Btasgirevigindy defhesiousiog a&:troag d:ese Eudinl dsspudassivin V. |
49-58). f; one
| e h*\:hﬁ%ﬁ&éﬁ%’the fsfegéﬂéle %Eb el'in E'ﬁu@?&i&ﬁ@%&&ﬁ&k al &%ﬁ‘u@ﬁ&ﬁﬁ;

productl on_can m ce 15 To

neasure i nRelated cyelisafions hyfe hgen é@fgleérma FcReshpeaniobl o (i
i nduct i on' TQrahkBMFRITEHE 3613307 CANsbe st udi ed. I n this assay immt ure ferral e
mce can be primed with . urinary FSH and appr oxi mately 48 hours | ater
treated with a LH agoni stic conpound. The aninals are killed after LH
agoni st treatment and the number of ova in the oviduct can-be

m croscopi cal | y Rdssessed. 20 The conpounds of the pr eseR! invention can be
applied clinicaljly in those. reginmegs where now LH or .hCGis used. These

i nclude LH sub uti on anong suiic_ts W th N
] o o+ —

HgN. ~0

R2

coomy oo

10

Methods fo determine receptor binding as well as in vitro and in vivo assays to

determine biological activity of gonadotropins are well known In general, expressed

receptor is contacted with the compound to be tested and bmdmg or stimulation or
15 mhlbmon of a flmchonal response is measured. ' |

- To measure a functional response 1solated DNA encodmg the LH receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be |
~ the Chinese Harmster Ovary cell, but other cells. are also suitable. Preferably the cells =
~ are of mammalian origin (Jia et al, Mol. Endocrin., 5: 759-776 1991.

20 Methods to construct recombinant LH expressing cell lines are well known in the art
(Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold Spring Harbor



hypogonadal hypogonadi smeither nmale or female, mdcycle admnistration to
i nduce ovulation (ovulation induction (01) or controlled1&}peh26¢5rul ati on

(COH) orwgsdzrgwizati on of the corpus luteum. 2s The fol | opetgr®y@aigy es are -
illustrative for the invention and should in no way be interpreted as '

limting the scope of the invention. 1@4March 2005 WO 02/24703
PCT/ EPO / 10743 -26 Exanples Exanple | tef But yl 5-am no-2:-nethylthio-4-(3

(5 T LB Lo 0L R AL ARG AR
S- et hyl i sl expoessicm ofithe é?ﬂﬁA(qegdmg)the Qewxirmsem rﬂ"mhnﬁqh«ﬁiﬁ)r (sﬁamyted et hyI
cyanoacet %etagéﬂegls' NigafiGh R m&m CRERARAL ePCRA 2l U ordsBudibir o tsgﬁt B C -

m) was stirred at. 60C for b.” The_ react’ion i xture was coo

an i ce bat %prefeomswt@méaﬁaﬁh hyr@wsewlhh@omsn Heaark & ortiengeredl qfbo PNt i1 a -
cl ear sl Udricodingaie Qldked QotemT&ﬁl 56| cahitRittdtR Syrah etﬁﬂaﬁ aginy bandNM a@idHA to

Col Foct od B4 i st B s Uh b bieetewy Soffabe ( -

274.2. i s contol eenenzspr &aﬂ:scnptxqe hnd tiuediatmootethi andudddriadin) éeqeeﬂmamah

CH3
1£I - Zar-ri)et h%e]?]r%{ﬁiﬁilt%@%e PﬁACE(ILﬁ RO ‘%é oxych?orl %&%1@' dd2d to a
stirred sohay amﬂabk‘sblélyammmr(a iblexwithd MHex mef osisyand] gp@ke’-’WGr oxy

pyrim dp n%&sexml & Eé’cter?aoéndr%kd;goﬁﬁ Yiodts 4nchli0%aRAg, planfrlcbils, AnsteP Rel,

N, N- di met hyl ani |.i ne s .add 3 h at 80C,° the .mxture was cooled to.
OCin an’i @nﬁﬁpﬁnﬁﬂ EYa f ®-sl owl y added. After cessation of the

exot herm Col action 111) was added. The gol.i were col | egted by
filtration® de’ﬁ’F?SéH‘gqﬁ \?é‘%ﬁl,? %&ﬁﬂe?fﬁ %Eoﬂf&“teﬁ it e B Coctiouf 45
- observe binding, or snmulatlon or inhibition of a functional response.

- Alternatively isolated cell membranes contammg the expressed receptor niay be used
15 to measure binding of compound.

For measurement of _binding radioactively or fluorescently labeled compounds majr be
used. As reference compound human recombinant LH can be used. In the alternative
also eompetmon binding assays can be performed ' .

- Another assay involves screening for LH receptor agonist compounds by determmmg
20 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
yeduced or increased, depending-on the mh1b1tory or stimmlating effect of the test -
compound upon binding to the receptor.

25 . In addition to direct measurement of e. g. cAMP levels in the exposed cell, cells lmes_ '
' can be used which in addition to transfection with receptor encoding DNA are also.
transfected with a second DNA encoding a reporter gene the expression of which
responds to the level of cAMP. Such reporfef genes might be cAMP inducible or might -
be constructed in such a way that they are connected to novel cAMP i'esponsive
30 elements. In general, reporter gene expression might be controlled by any response |
_element reacting to changing levels of cAlV,[P Suitable reporter genes are €.g. LacZ,
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles
of such transactivation assays are well known in the art and are described e. g in
Stratowa, Ch, Himmler, A and Czernilofsky, A.P. (1995) Cuu.Opin.Biotechnol.G:574.



MS-ESI: [MrH} = 292.2 TLC. Rf= 0.86, silica gel, CH2Cl12 (c). th |
5-am no-4- 3 nmethox hen -2 neth Ithio-thieno 2 3 'rnidi ned®&Marc8a005

car boxvl @igg2Betassi um t ent - but oxi de (150 ng) was added t@c@ oiAsRY

sol ution of et hyI 2- nercaptoacetate (92 41) and 6-chl oro-5-cyano-4-(3
met hoxyphenyl ) - 2-nmet hyl thi o- pyrim dlngs(.exarrpl e 1b, 244 ng) in dry
tetrahydrofuran (THF) (4 m). After h, the mxture was cooled to OCin
an ice bat Iuted W th H20 O|IdS were 35 cqllect

T trat§orkarseeeE s Cmbhads feval %Eﬁi‘@oe 5 90O %0743
-27 Yiel d:2B6 o:ﬁﬂld\zﬁaﬁﬁial bty wherBIZH. 18 uSedCasRa mf&eﬁefb, Asiothiee arigeibn nGgRIC1 2
(d). 5-Am QE@SE X- Lhiy7qpol 2, 3-d] p :

yrim di ne-b6-ca rbé&y{ﬂﬁ .aci p%u I%H‘iﬁhé(ﬂei‘e%% T M

5- ani no- 4-fi ejau@w@aﬁnwm m%ogfﬁ&mawegrmé eg& m@@a&@ﬁ@ SEBe xane

carboxyl ate (exa saolved_ILn a mxture o

(270 m ¥ gp %53%4 ﬁps examnm&ww Ffeany Bgsogyhigh s 13&?0*@@9&%1\@%
m xture vvagenewuyroeﬂmaéred@oaﬂﬁdite Eoﬂ(&ug seléctorDPtefarablywhis viafigQy &svdrithan t he

m xt ure" rat | due was_ t 0 remal ni ng
sol ution \Agsﬁ%@%&’ “Mf‘@quHag IBI Vel n&om%f’dma\?@ldg%s alrj!&ggerﬁ(go’r WS ¢ ng
preci pi t at elestige forlth@pzedcxdaﬂreeﬁpﬂ)wmhbd ewert mbétR0 camidates of water. in the

precipitate were renoved by coevaporation with 1, 4-dioxane and then  with.
di et hyl et hegreenins @ryLngepeptvmmlsatc SEEEPEs vhwylalso besparfarmed nsmg G- ESI :

[ MEH + 15 3dBudd Teylig &1 biolsa (Vi DAame SV, I@ﬂ%ﬁéﬂ/%@ﬂ)wzﬁf 974)€) - |
et i, CCABRSAL 1 E & L 9 e

5- Ani no- 4- I(Jairmid@aﬁnabgjﬂyd)f) reprogidipht IR.0Rdliagdodt2 aB- Bipy rElmvihrnScﬁnﬁear boxyl
ic acid (ﬁﬁgﬂér '9 43 5@)&1%5 a& ?Ss%m\ﬁ%h n%f‘iﬁr%&%%e&%t%g tggtgsterone

Benzotri azo
productlon can be measured in Leydig cells isolated from male mice.

At

15 To measure in vivo activity of LH receptor agonistic compounds ovulation induction n
- 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 agomst treatment and the number of ova in the oviduct
can be microscopically assessed. '

20 The compounds of the present invention can be applied c]jnically in those regimens
where now LH or hCG is used. These ihclude‘LH substitution among subjects with
hypdgonadai ﬁﬁogoﬁadism either male or female, midcycle administration to induce
ovulation (ovulation induction (OI) or controlled hypersumulauon (COH) or
stimulation of the corpus luteum. - : ‘

25 The following examples are illustrative for the invention and should in no Way be
' mterpreted as ]mutmg the scope of the invention. -



N, N, N, N - tetranet hyl uroni unat et raf | uoroborate (TBTU) (8. N, N

di | sopropyl et hyl am ne (DI PEA) (6.6 m) and tent-butyl am néﬁ%"x)%ﬁ’% wer e
added anww@fn/idhes mi xture was stirred at room tenperature pef/EpotoIdENe
reaction m xture was washed wth 5% ag. NaHCO3 (2*100 ml) and I Maq. HC
(2*100 m). The organic layer was dri@d {MyS. O4) and concentrated in

vacuo.. The title conpound was purified by, chromatography on silica gel

W th heptaﬁa&gﬁ /ethyl acetate (EtOAc) = 1/0 to 3/2 (v/v) as eluent. 30
Yield . - [MtH{ = 403.0 HPLC.: Rt = 33.56 mn, colum 3 p.m Luna
C 18(2) 100*2 Ormm flow .0.25 m/mn, oven tenperature 40C, detection 210
nm + 254 nExamplent 16 March 2005 V\D 02/ 24703 PCT/ EPO1/ 10743 - 28

H2Q acetoni L1 .

tert-Butyl e : -
oxypheny_ |MQM di ne-6- 5 carboxani.de tent- Butyl 5-ani no- 2
met hyl t hi o- 4- ( 3- met hoxyphenyl ) -t hi eno[ 2, 3-d] pyri m di ne-6- car boxani de
(exampl é le, 1.8 g) was dissolved in dry CH2C12 (30 m) and the resulting
sol ution was cool ed dovvn to 0C. A sol utlon of - boron tribromide (1.28 nl) in
dry CH2CI @36 43 snetbnryphenyildms; ydrexgrenyrianiding stirred

over ni ght Atmme@o]f(s In%mg»ﬁéﬁﬁiéﬁeasﬁeate asp "ﬁﬂ%tﬂ@@bé’rﬂﬂﬁﬁh éJﬁwa%ﬁ to the

reaction m xture until cessation of the exot herm c reactlion. ea ter,

CH2Cl2 wasetiEhexaseagetaser(tiRal) #nd Porassintg eavbongtenli4s makia absi gihgeolddunht of

(Efvg Og& ;Nas Ade8hred taestmcgedwhj @M@&ed&ﬁ@n}ﬁ&ﬁﬁ@'v&%t&oﬁﬁtm eg ml\aﬁi%%at?g Igeg
an conce I al e In Vv |1 e 0

Lhre Ho LRl SRR e et fre® B i valey SOt g et ap usign gy Obtaine

H2Q CHBCN/ Thi3 Sfutiod 9/a9 aaﬂmea With MQﬁlHC(l\té v 2 andBootod tq( 09C it am foeBsitly|
5-am no- 2- 4k %p\éulttml U idSwbT &ﬁ%&?@i Bﬁiwoﬁ’é}{é aﬁs@xl Vaohd! e”O[ 2,3- 20 clpy

m di ne- 6- car oxam

Yield: 186 mg
CMS-ESL [MHH] =2742 :
15 TLC: i Ry = 050, sxhca gel, dlchloromethane (CH2012)/meﬂ1anol (CI—I;:,OH) =
' 9/1 (V/V)

Phoéphorus oxychloride (0.75 ml) was added to a stirred solution of Sécyano-4—(3-
20 methoxyphenyl)-2-methy1th10—6~hydroxy-pynm1dme (example 1a, 305 mg) in dry 1,4
dioxane (1 ml). A drop of NN—dlmeﬂxylamhne was added. 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, H,O (3 n:d) was added The sohds were collected .

by ﬁltratlon and dried in vacuo.
25 Yield:: - 244mg. _
MS-ESI: [M+H]" =292.2
TLC: R¢= 0.86, silica gel, CH,Cl,
(c).

30 carbm_cglat : :
Potassium ten‘-butomde (150 mg) was added to a stirred solution of ethyl 2-
mercaptoacetate (92 pl) and 6-chloro-5-cyano-4- (3-methoxyphenyl)-Z-methylthlo-

- pyrimidine (example 1b, 244 mg) in dry tetrahydrofuran (THF) (4 ml). After 1 b, the
mixture was cooled to 0°C in an ice bath, diluted W1th HO (10 ml). The solids were

35 collected by ﬁltratlon and dned in vacuo. '



tert-Butyl 5-am no-2-nethylthio-4-(3-hydroxyphenyl)-thienof2, 3-d] pyriznidit
e-6- carboxam de (exanple if, 100 ng) was dissolved in dry6®&&xaLR0F5 ni).
Dl PEA (56@©-02p4Y03and nmet hyl chloroformate (199 t1) were agdggkpaiythiche
reaction mxture was stirred at roomtenperature overnight. The reaction
m xture was washed with H20. The 25 organic |ayer was dried (MJSH) and
concentrated under reduced pressure. The title conpound was purified by
HPLC usi nggfei%una C—ié}hﬁ lum with the following gradient: CH3CN 1120 =

10/90 to (v/v) 0 mn. The title conpound was then |yophili zed
froma m xMMyBSof 1, WﬂHbfaﬁ@&nd H20. Yield: 93 ng 30 MS-ESI: [MH} =
447. 4 BPLCrre: 17. 56 049 04iHE et WA @218 (see exanple 1e), eluent

H2Q' CH3CN = 40160 to /100 (v';g]%’ mn 16 March 2005 WD 02/24703

PCT/ EP01/ 10743 -29 Exanple 2 tert Butyl 5-am no-2-nmeth |y

t hi 0- 4- 63-(d 4- Hyltﬁo@uﬁ%ﬁ,g%ﬁj@mm-@&boiﬂ
t hi o- 4-(3- hydr oxyphenyl ) -thi eno[ 2, 3- -

reaction of . ?ert but yl 5 am-no- 2- net hy
s. d] pyri ne- 6- car boxam de (exanple 1f, 100 ng) with allyl chlorofornate

2 | f h b h
(211 Lomambfr o Tod Bfiid el e L R
fol | owi ng eprbaybaie (examﬂm I-SPZZY g) wes Q@SQIMGCQOY a uixturesdf L 4-Boxane (270rmd) titl e
compound Wam 1{e 50 i hz\IPliht'h 'Yﬁwmaegﬁawaadﬁaﬂa&%ﬁﬁﬁ@%@@éﬁ% o

Yield: 102 = 473.4 mn, ¢olumm Luna
C 18 (d8e %ﬁ&nﬁr &3] 1&) 1 4@19%«41@ Wi m%@ﬁwm SExEe By 106PeoRe 2ndh thes
i5 Exarml gregdheﬂrtas Bikeh uﬁ-r@[ﬂzﬂp The ierh b hslomt&n was%cﬂcﬂﬁ@cﬁtobﬂm 21y ac'hl@ig
t hi eno car

5~ i no- 2 Herhyia Pt TR0 PREHRRBY S 0tr L R ot Fhchia With 10! Thces

of water in the precipitate were re_moved by coevaporation with 1,4- dioxane and then _

~ with diethylether and drying in vacuo at 50°C overnight.
15 Yield: 845g

MS-ESI:  [M+HH]' =348.0
TLC: Re=0.2, silica gel, CH,Cl/CH;OH = 9/1 (v/v)

20 carhoxamide

5-Amino-4—(3emethoxyphenyl)éz-methylthio_-ﬂ;ieno[2,3—d]pyrimidjne-6-carboxylic ‘
acid (example 1d, 7.0g) was dissolved in dry CH2C12-(,100 ml). Benzotriazol-1-yl-
N,N,N,N’-tetramethyluroniumtetrafluoroborate  (TBTU) (8.0 g, N,N-
diisopropylethylamine {(DIPEA) (6.6 ml} and fert-butylamine (4.0 ml) were added and

25 the mixture was stirred at room temperature for 5 h. The reaction mixture was washed
‘with 5% agq. NaHCO; (2¥100 ml) and 1M aq. HCI1 (2*100 ml). The organic layer was
dried (MgSQ4) and concentrated in vacuo. . The title compound was purified by.
chromatography on silica gel with heptane (hept)/ethyl acetate CEtOAc) = 1/0 to 372 -
(v/v) as eluent.

30 Yield:- 65g
 MS-ESL: [M+H]' =403.0

'HPLC: R; = 33.56 min, column 3 pm Luna C-18(2) 100%2.0 mm, flow 0.25
' ml/min, oven temperature 40°C, detection 210 nm + 254 nm, eluent -



dj pyri m di ne-6-car boxam de (exanple If, 100 ng) with benzyl chl orof ormat e
(368 1) 20 was performed according to the nethods descri peMaich 288&anpl e 1g.
The. titW@®BAP8und was purified by HPLC using a Luna C FETEEROIANTHI th the
following gradient: CH3CN H20 = 10/90_to 90/10 (v/v) in 30 nin. The title
conpound was then |yophilized from d #¥xture of 1,4-di oxane and H20.
Yield: 112 ng 25 M5-ESI: [MrH + = 523.2 BPLC. Rt = 22.22 min, colum Luna -
C- 18 (see exanpl e | @0/ tdenitrile(CROCRHRENOH 4076/:081501.8/tdQW9%/8/(¢)v)iin b nin
16 March 2005 WD 02/24703 PCT/ EP01/10743 - 30 Exanple 4 Lett-AB-pt vyl
5-am no- 2- et hyl t hi omJZP (3-(p-nitro _benzvlgxycarbonyl oxy) phenyl)- thieno
2, 3-d] pyri m di ne- 6- car boxamni de The reaction of tent butyl

5-am no- 2- net hyl t hi o--4 ( 3- hydr oxyphenyl ) - t hi eno[2 3 5

d] pyri mi digye-;fz hid8 A EXATRLS -4 (I hydk ﬁ 1- 2":))_ Mo
chl or of or ndi & ng was pertormed accor ods descrti bed
in exanpl é?ﬂ.’.bg—a—m.-}@ t|t| e corrpound was puri f | ed by HPLC using a Luna C- 18 )
col um WI t h the foll : H2 0190 90/ 10 v/ v)

50 i, e e conpouner 2 Saa b 4 B Reay S daerel2er g

1, 4-di oxamarb@mnid&@exmpmue | H8 g WandissdWizeddnl dry (30 rﬁB&ndtﬁdFibﬁluﬁ =
(2)}183 Env?v ggasi‘ggoqei(g d@n(tﬁe@ce )559%&18%41 %}‘ bo?(lnu %omk&q%% Y% ﬁ% 60 to
5- am no- 2 Gféﬂix Fhind) maéadﬁ@m@mmm thel wqrep?h@wstlrreci pyamghpat gom '

dj pyri g di b d éﬁtﬁ) t Ufrpal mixtar
5-am n(r)T6 2 t&rrg?% ]‘Ia&fn gﬁ?l%3ﬂ1ydrox3%ﬁedr§aedqtrﬂ#%é 8 Eh)é reaction e il

ddpyri m d|°ﬁ%53’60%d? fhEea ¥ ReTIEG RIS 111f ‘isrg(g vﬁ:lﬂh“’%éﬁ‘?PV@hFﬁE?beﬂ%‘? mate -
(324 1) . 28ixWB8 bYeSvaPbHEOn A66 O i mmﬂfemodas deded; Mhedriamiexaepl e 19.

The U112 comout hes itk e, b okl B okl Al O R e

fol |l ow _ng
Yield: 13g
s MS-ESL  [M+H]'=3892 , o
HPLC: R, = 17.44 min, column Luma C-18 .(see example le), 'e;luent
- H,O/CH;CN/CH30H = 90/9.5/0.5 to 0/95/5 (v/v) in 50 min

20 r_i!pmmxdme-ﬁ-carboxmde . _
o tert—Butyl 5-amino- 2—methylth10—4—(3-hydroxyphenyl)—th;eno [2, 3-d]pynmldme 6-
- carboxamide (example 1£, 100 mg) was dlssolved in dry CH,CL (5 ml) DIPEA (500
o pl) and methyl chloroformate (199 y11) were added and the Teaction mixture was stirred -
“at room temperature ovemight. The reaction mixture was ‘washed with H,O. The -
25 organic layer was dried (MgSO4) and concentrated under rednced pressure. The title
| - compound was purified by I—IPLC using a Luma C-18 column with the followmg' _
- gradient: CH3CN/H,0 = 10/90 to 90/10 (v/v) in 30 min. The tifle compound was then
Iyophﬂlzed from a mixture of 1 4-d10xane and HZO

| Yield: 93mg
30 MSESL  [MHH] =447.4

HPLC: - Ry = 17.56 min, column Luna C-18 (see example le), eluent
o ' HO/CH5CN = 40/60 to 0/100 (v/v) in 25 min



CH3CN H20 10190 to. 90/10 (v/v). in 30 mn.. The title conmpound was then 25
| yophilized froma mxture of 1,4-dioxane and H2O. i el d:16 Berchgo¥ts- ES| :

[ MtH + =w80@/24708PLC. Rt = 21.12 min, colum Luna -C 18. -pcyepoexemapl e le),
el uent H2Q' CH3CN = 40/60 to 0/ 100 (v/v) in 25 mn. 16 March 2005 WO

02/ 24703 PCT/ EPQ / 10743 -31 Exanpl e 622 ent - But yI 5-am no- 2- et hyl t hi o- 4- .
Q (p-ni trophenoxti carbonyl axv -nhell- thieno 2 3-d] pyri m di ne-6-carboxam de
The react ipmphiebert-butyl '

5- am no- 2- net ]]thl 04-(3- hydroxyphenyl) t hi eno[2 3- 5 _

d] pyri ni diBe-fng 12. Jaf (3-(4BPIER ViR IphERDPRRAYI 3. _
chl orof orny \ ] hé” et Adds descri bed in
exanple 1@ = % anidene 5ol vent under reduced pressure yielded t he

d t tl 5 = 554.6 T

0.5, siliclgdr %ffeap/oét il S e Y SediEapb ool Bieiblza <~

5- am nos 2-dipyrin diris- Gcérb(o&aﬁ:idhl (Dtcabinsie Ny, 10NIngY veide h)l@‘ly:h@uformatba(@‘w pht hi eno
5% no- 2 AT erHPG 2T aRe 3 SR ThEnd A iiea H eSemanls 18y Mo remppund

](c:ar nganznt::i@f pmxﬁcdplbef HELClL@singry Iwas G;1§59¢1um iwrithd the EIH@@!JE gEadtﬂn}| and a .

ew dr ops afigle }Eﬁﬁb

chl ori dg (%lg Cﬁ‘h’!{@ lg(dIQEg(«; @Wj‘_?dﬁ/(r&fe?, a ed andﬁtﬂﬁe r eact ?%gﬁlm%%ure was
stirred atly edt@fﬁé‘rlﬁ’@iﬂlﬂ%of)hérqﬁ‘?@ﬁ?aﬂ Oreaction nixture was washed:

w th H20. g@ orgam c Jayer 20 was dried (MySH) and concentrated under
reduced?pr Th]em'(‘in | e conmpound was purifi ed by HPLC using a Luna Gi

S colum wi he f dient: CH3CNH20O = 10/90 to 90/10 (v/v).in
30 mri. %&%éﬁle "4%‘2 then Iyophilized froma m xture of

, 4- di oxangpgpd H20. R; = 19.82 min, column Luna C-18 (see example 1e), eluent
HzO/CH3CN 40/60 to 0/100 (v/v) in25min

15 Example 3

o glpm'midine—ﬁ-éarboxamide
 The reaction of tert-butyl ~ 5-amino-2-methylthio-4-(3-hydroxyphenyl)-thieno[2,3-
| d]pynmldme—G-carboxamlde (example 1£, 100 mg) with benzyl chloroformate (368 ul
20 was performed accordmg to the methods described in example 1g. The title compound
was purified by HPLC using a Luna C-18 column with the following gradient:
| CH;CN/H,O = 10/90 to 90/10 (v/v) in 30 min. The. title ‘compound was then
' lyophlhzed from a mixture of 1,4-dioxane and H,0.- -

 Yield: . 112mg
25 MSESL  [MAH]'=5232

HPLC: Ry = 2222 min; column Luna - C-18 (see example 1e) eluent
' H,0O/CH;CN = 40/60 to 0/100 (v/v) in 25 min -



Yield: 75 nmg MS-ESI:[MH 4 = 488.4 TLC.Rf = 0.6, silica gel, hept/EtOAc -111
(v/iv) 16 March 2005 WD 02124703 PCT/ EPQ /10743 -32 Exanpl@eM&ch 20Gs- But yl
pheny| ~- W @&/mf@3, 3- Op3gi m di ne- 6- car boxam de | -thi eno 2 BT/EP01/10743

i di ne-6-carboxam de test--Butyl 5-amno-2 '

net hyl t hi o- 4- (3- (p-ni tro- phenoxycar bon$loxy) - phenyl ) - . ,
t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de (exanple 6, 142 ng) ‘was di ssolved in
CH2C12.  Ipgd, 1@4Tetrahydropyr| dine (117 1) and DI PEA (224 gl) were added
and the m xtu was stirred at room terrper ature over ni ght The reaction

m xture S ZHON B35 i ) i

concent rattgg, Hfﬁd?dlﬂ Juce -6-9&6&%#{& The title corrpound Waspurl fi ed by
HPLC-usi ng anLuna L-V-Ifnco uam W i 0 the follow ng gradient: .CH3CN H20 ' =

20/ 80 to 1'@@! OL@adﬂHnV)of NeADuH N 5-ahiiRoDihkG 1(5:51976@%'8\%%E éfflg)’Fi“Bl i zed

f

468, 2 HPL@IbYEmiding ot @o@w% i L0 958 Bt b P 1 | 5
.o /E)r(n n, l(deié Qf’é)"fﬁ ﬁéz&)rmm acbai@ing tdﬁﬂ;?h ﬁ}sﬁﬁ&b ae%ﬁb@@n‘{ @ml&{plepﬁg (M]ge/ﬁﬂé nd 15
m n Exanpl e e e i 0 0 es onam o -
ne 1ot hi T enpeound et epnehiby HELE e o i 18 Sphinkd with e otaps Wi

ni tropher vgradlﬁntrréﬂ‘hﬂwﬁzﬁ = $0/80 ty B0 fwiv) in B0 men ATl wmcnnpdund was then
S-methyli g ?@%ﬁ%’%& b eo@@g Bobhe aﬁ%ﬁzbr obenzal dehyde (75.0 g), ethyl

cyanoacet a pot assi um car bonate (72.5 g) in ails. EtOH (1500

m) wagy AbieRt:irred @ mb0C for 16 h. The reaction mxture was cooled to 0C

inan ice bath. The resulting precipitate was filtered off, washed with .

abs. Et OHMR®ES ssol EM@lH!]*h:begz;vvater (100C). The solution was cool ed to

roomtenperature, acidified with 2N HCl- to pH 2 '
HPLC: Ry = 21.45 min, column Luna C-18 (see example 1le), eluent

H20/CH3CN 40/60 to 0/100 {(v/v) in. 25 min

15 Example 5

ert-Bu

" d]pmmzdme—G-carboxamld ‘ _
.- The reaction of fert-butyl 5- amino'—Z—methylthio~4-(3-hydroxypheny1)-thieno[2 3-
d_lpynmldme—G-carboxamlde (example 1f, 100 mg) with phenyl chloroformate (324 pl)
20 ‘Vwas performed according to the methods described in example 1g. The title compound -
. was purified by HPLC using 2 Luna C-18 column with the following gradient:
CH;CN/H,O = 10/90 . to 90/10 (v/v) in 30 min. The tltle compound was then |
lyophlhzed from a mJXture of 1,4-dioxane and HZO '

Yield: = 89mg
‘25 MS-ESL: [MHH] =509.4

- HPLC: Ry = 21.12 min, column Luna C-18 (see example le) eluent ,‘
'H20/CH3CN 40/60 t0 0/100 (v/v) in 25 min_ :



and cooled to OCin an ice bath. The resulting precipitate was filtered off
and washed wth ice water. Residual water in the precipi t@&March@s8ls enoved
by coeva\pgr@mﬁg with 30 1,4-dioxane. Yield: 54.0 ny. MeaQoridMyIE ]+ =

289.0 TLC . 0.3, silica gel, DCM MeOH = 9/1 (v/v). 16 March 2005 WO
02/ 24703 PCT/ EPOl/ 10743 - 33 h). -31 -

6- Chl or o- 5- cyano 4-(3-nitropbenyl) - 2- met hyl t hi o- pyri m di ne- POC13 (100 m)
was added s'ltd rred solution of 5-cyan-4-(3 nitrophenyl)-2--

met hyl t hi oxy-pyrimdi ne (exanple 9(a), 25.0 g) i n dry 1, 4-di oxane
(300 m). renNHan 3 h at S%Qrﬁno-lzliﬁatmlﬂﬁbmeG%ﬁnﬁ‘@QJh@ﬁb ghwtur e and
concentra ed ! . ressu e. The resi due was d| ssolvéd 1n

1, 4- di oxarie solutlon was cooled to 0OC. Ice

oLt L eidgeurgpum& S PSR ™

coevapdr adjpminidite-6-carbdkonida dexamme df, gm@g)gmm@-moﬁﬁbnyl[ dWladpformaB07. O
TLC Rf= E“' tr%j |58 %%ff%mti@ipra@é?o?ﬁﬁ%%c the %&h&&é \descr{bed E%lh%;(?]m%le lg.

5-cyan- 4- hen et hoxycar bony

pyrimdin VEBO@FPER (hfeolwem l)ndvsare W@%ﬁﬂr%ﬂ%lflﬁci ‘fbé&ngiﬂmhcempaﬁnfbt hyl
2- mer capt ate (2@ and 6-chl or o- 5- cyano- 4- ( 3-ni t rophenyl ) - 2
ﬁ@ (Bxkanp

met hyl t hi r|md| le 9(b), 26.0 @) in.a mxture of EtOH (250 m)
and DCI\/I(%E;%I %ﬁt roomtenperature, O 1IN ag. HCl (500 m) was
added to Xtur ich § then extracted with DCM (3*500 m ), dried

SH4 t 20 Y' | d: 28. 0 M5- ESI :
[ Vo) 300  FHEC R = bt s el BHARRAR E R - ’

5-am no- 4- (3-ni trophenyl)-2-net hyl t hi o-thi eno 23-A 2pvri Friidi ne6-

Example 7

thieno[2,3-d |py_r_1' imidine-6-carboxamide

- 15 - tert-Butyl 5-amino-2-methylthio-4-(3-hydroxyphenyl)-thieno[2,3-d]pyrimidine-6-

' carboxamide (example 1f, 100 mg) was dissolved in dry CH,Cl; (5 mi) and a few drops
of N,N-dimethylformamide {DMF) were added. Diethylcarbamoyl chloride (68 mg)
and DIPEA (217 pl) were added and the reaction mixture was stired at room
tempcrature overmght The reaction mixture was Washed with HgO The organic layer

20 was dried (MgSO4) and concentrated under reduced pressure. The title compound was
purified by HPLC using a Luna C-18 columm with the fo]lowmg gradient: CH3CN/H;O |
= 10/90 to 90/10 (v/v) in 30 min. The title compound was then lyophilized from a
mixture of 1,4-dioxane and H;0.

Yield: 75 mg
'35 MS-ESL: M = 4884
© TLC: . Re=0.6, silica gel, hept/EtOAc V1)

c = 3/2 (vlv). (d). Ethyl .



25 carbox ate A mixture of ethyl 5-cyano-4-(3-nitrophenyl)-2-nethylthio-6-
(et hoxycar bonyl met hyl t hi o) - pyri m di ne (exanple 9(c), 28.01gMaeh@0® PEA (30
m) in ayomextuse of toluene (150 m) and EtOH (150 m) wasyesgoyhoed at
reflex tenperature (100C) for 16 h. The m xture was then cooled to room
tenperature and concentrated 30 under- 82duced pressure. Residual DI PEA was
renoved by coevaporation with toI uene. VYield:28.0 g M5-ESLf MPH391. 2 TLC. Rf = .
0.6, sili %Sllﬂb hept ane/ Et CAc = 312 (vlv). 35 16 March 2005 WO 02/ 24703
PCT/ EPO1/ =34 (e) teat Butyl 5- am no- 2 rret hyIth| 0- 4-

3-arri noph thi a8 2 yethyl 4 16.3.6dettnbixd :

¢ i e trrb
cenol 2, 3 d] pyr| m -di ne- 6- car boxyl a
1 4-di oxane (10 nl). Ethanol (10

( icndl e
ot rred iv%‘r‘ %‘*f# Chlt o 3%“‘?&? e éé@i*f?d?’?%l%%ﬁ‘ﬁs’cﬂ%ﬂ(@émﬁ%ﬁﬂfe“’f"ﬁ

vacuo, % hdhie dInyEznidiagioswshoramidg (exampled, 149 me) ywag dissalysh 8y CHafln 4m
ag. NaCH (1193 r&'rmi@a@gyﬁ&ﬁ%%h ﬁn%dqymtmt 91%?&%66%%9 Bk RESUT €.
The ethyl éster grou h the.resultin vatlve et hyl ) ]

5- ami no- 23St mrr@qq abmpne JorgReTAYE &K ?16?32 gn dzjmﬁe was diluted with

pyr 11 m( Z |3 Bﬁﬁzﬂérahﬂxﬁ#hsh%@ vﬂ;ﬂ:h &E@S(’jﬂm) ongamcslap@nwﬁs edndeitrithd wder eshmoadli Ing
aci o et ho esc t
react ed wiFf “%"é’nt[%gd:{ti}l COHPRERS 335 P gi)eg%% Ih]fgléérﬁ%’[%%e %%t? gg%o‘?log?%%%% Y

tert - but yltherifdlovimgc guadient (ﬂ]ﬁa(éN/Hz@I & 230 tTHD0/a0i (/e todpouind Theatitle
purified | ~03/'1 (v/v) as -
el uent. ?Xﬁgéﬁg@ﬁ%&q %ﬁaﬁ\éﬁ‘{?+ = 8%&&%?6&&%%}61 silica gel
hept i Et OA 1d312 (v/»y(?]m%f) tent-Bu | 5-anmino-2-nmeth |tho- 4 3-
-toI uenesu do- - -thieno _[23 - :

MS—ESI. [M+H]" = 498.2 '

F

HPLC: R, = 13 90 m.m, column 5 pm Luna C-18(2) 150*4.60 mm, ﬂbw 1
15, |  ml/min, detection 210 nm, eluent H,O/CH;CN = 40/60 to 0/100 (v/+) in
‘ 15 min

Example 9

20

A mixture of S—meﬂlyhsomourea sulfate (69.0 g) 3-mh‘obenzaldehyde (75 0 g), ethyl
cyanoacetate (56.0 mt) and potassium carbonate (72.5 g) in abs. EtOH (1500 ml) was
25  stired at 60°C for 16 h. The reaction mixture was cooled to 0°C in an ice bath. The

‘resulting precipitate was filtered off, washed with abs. EtOH and dissolved in hot water

(100°C). The solution was cooled to room temperature, acidified with 2N HCI to pH 2

and cooled to 0°C in an ice bath. The resulting precipitate was filtered off and washed-

with ice water. Residual water in the prec1p1tate was removed by coevaporation w1th o
30 1,4-dioxane.

Yield: - 540mg.

MS-ESL [M+H]" =289.0

TLC: . Re=0.3, silica gel, DCM/MeOH 91 (v/v)



d.]pyrim di ne-6-car boxarm de 20 tent-Butyl
5- am no- 2- net hyl t hi o- 4- ( 3- am nophenyl ) -t hi eno[ 2, 3- d] pyr i mléMaeh@o05

car boxamyéen@¥3npl e 9e, 100 ng) was dissolved in dry pycdigiRiAdast ). p-
Tol uenesul fonyl - chloride (70 ng) was added and the m xture was stirred at

room tenperature for 2 h. The reactiog3m xture was diluted with CH2Cl12 and
washed with - QI Magq. HCL The organic Iayer was dried (MgSH™) and

concentr at MBgEL educg | . 25..pr 83 'I; title c ound was purified by
chr omat og v) as eluent. Yield:
63 rug" NBIEBI (100Mnl) ‘Was —adséd. d H%E’redRBol@cﬁBoﬁGS -0y ano-4s(3-nittophenyd)-2- 1' 8

(see exa o e y t f 5 H 2 0 CH3OH
= 10/ 72/ %gm#@hioﬂ%& 1%%@%%%6?@6%&%%%}9#‘% éﬁ;‘g@\v '
PCT/ EP01/ a3 b aB80"Crilieripixéure ves spelegio 1oom tpmpsinrenad isoneanirated under vin |
E' f onamg gQ'edﬁ\ﬁéﬂl];%%ssﬁﬂé' m@rezldae “eﬁhﬁfdlmsweﬂl]m AediORME Wﬁil}jﬁad &létr%ﬁlﬂﬂg '
am no- i O- ophen ien rimdi ne-6:

car boxani &g’?‘{@a‘ﬁﬁ ‘é)oéeél fag‘g‘ﬁ y&%é’?ﬂ“ﬁ’é@g’ aﬁﬁe 'ﬁi/ FJ‘FJED%P“’@IE@F@Z (25
31) ang gywastﬁjmﬁeal 3H anill JwasRedBihilrovatérh Regdudl fraiey lin diﬂ( 1ﬁ§£at\ﬂﬁ&spfzﬁ0@dcbd fas
escri be a pn. 39, 1937-1941 (1966 A solution o

2- br ono- etﬂﬁp‘fﬁ %Hof%tf‘u mﬁ}éﬁ%@é(z g) in CGRA2 (5.nm) was-added dropw se
and the m¥elde was %ﬁﬁ)gred at room tenperature for 2 h. The reaction

m xt ur ted and washed with 1o sat. a NaHCC3. The

S0 WapsdE4y dquL Qﬁgg g.

organi c | ayer was MIS and congc ntrat ed under. reduced pressure.
The title ﬁ@@pound viRE™ Priir $1R¢ a2 LD, HoKYVbn silica gel with
hept / Et OAC 3/2 (vlv) as eluent. Yi eI_d 1 4 g I\/B- ESI: [M+1l]+ = 478.6 is
TLC. Rf = :

B pyrimidine : - : -
15 - DIPEA (15.7 ml) was added to a stirred solution of ethyl 2—mercaptoacetate (9 3 ml)

_ and 6-chloro-5-cyano-4-(3-nitrophenyl)-2-methylthio-pyrimidine {example 9(b), 26.0
g) in a mixture of EtOH (250 ml) and DCM (250 ml). After 1 h at room temperature,
~ 0.1N aq. HCI (500 ml) was added to the mixture which was then extracted with DCM :
(3*500 ml), dried (MgSO,) and concentrated under reduced pressure.

20 Yield: - 280g.
MS-ESI: - [M+H] =390.4
TLC: Rf = 0 5, silica gel, heptane/EtOAc 3/2 (v/v)

25 . : . |
A mixture of ethyl 5-cyano-4-(3-nitrophenyl)-2-methylthio-6-

(ethoxycarbonylmethylthio)-pyrimidine (eXample 9(c), 28.0 g) and DIPEA (30 ml) in a

mixture of toluene (150 ml) and FtOH (150 ml) was stirred at reflux temperature |

(100°C) for 16 h. The mixture was then cooled to room temperature and concentrated |
30 underreduced pressurc Residual DIPEA was removed by coevaporatlon with toluene.

© Yield: 280g '

- MS-ESL [M+H]" =391.2

TLC: . Rg=0.46, silica gel, heptane/EtOAc = 3/2 (V/v)

35



tea--Butyl 5-am no-2-nethylthio-4-(3-(2-piperidinoethanesul fonam do)=pheny
) thienoL2.3-cl]pyrirnidine-6-carboxarnide 20 . tent- Butl§March 2005

5- anmi no- ¥Oehgis hi o- 4- (3- (vi nyl sul f onani i do) - phenyl ) - t hi powkEs180743

d] pyri m di ne- 6- car boxam de (exanple 10, 87 ng) was dissolved in dry THE (5
m). Piperidine (181 1) was added and3#he reaction m xture was stirred at
roomtenperature overnight. The reaction m xture was diluted with CH2C12

and washedieW t;B-+38tvl &QaminNe €401 > % _rq]'_gg é ?_ ) and

concent ra?(eewI tmﬁﬁﬁﬁ%}%%%@@%% 3 Q@ S

purified b%&%ﬁﬂ% ography on silica gel with hept/EtOAc = 3/2 (v/v) as

el uent an una cqlu with .the foll ovm

gradi ent : d%@l\?é%‘ %&1‘;&} ‘i?’gq %J#&QE%&F&&@EP 4Rl pyringdige-6r ety iﬁ%ﬂ (v/v)

h n 30 m n.(eXhaple 9d ampm mwelaem 1 yatibiane 280 hI)0 Biians] gcu i) ehd 1, 4-
| oxane.a 3 8 TFA S SL, (N1+1 63.4
PLC Rt°18" ]1#1% YeAwoR %a’(“gggeg 5”%‘%% v goed & N
60/ 40 t o CPOFCOAfiet v9nc|entraﬁianmfrthd.$acmmuﬁﬁ@5n vH@oOﬂieZnéﬁﬂfﬂe RETYERSAVADT43 -

36 Exanmplg )! r 4-

1- et hanE ul fﬁg%%gnrtgg)%l ﬂﬁ fis %ﬂﬂ dﬁ\%yrl di ng’ %n pglgga% gﬁﬁ

React i on ofoUCHtE et phdsr reficed szswe Ene Ié!rﬁstqn&rwp in the resulting derivative

5-am no- 2- lfBthhhisz- AreflIthio-4-(3- ammo hcnyl)—thleno[?. 3-d}p dme 6-carboxylate

i0. ”é%sb‘ng&&,a sPerfo Eotabi I oot ILRbbd A i e

The titl e desorifpsluindexsmsplé i16sdndpstibisédueatl Yeabsdowith QgFranitafiheS200 %ﬂ) gel with

L Bt O T hf g b B S bR bl g oy o
30 mi n. Theag purlfeeddynghoematograaby binezﬂlcdtged)pzlmhlheptéEtGA@mBal (W Wtas eent.

114-di oxane and 0. 1% aq TFA. Yield: 120 ng- (TFA salt) WNMS-ESL [M+H] += 581. 2-
HPLC: Rt Yiel@ nin, 3Ymen Luna- G 18 (see exarrpl el e) el uent. HZO/ CH3CN '

15 MS-ESI: M-I-H] =388.0 _
CTLC: . Re=043, silica gel, hept/BtOAc =3/2 (v/v)

d |pmm1dme—6~carboxam1de -

20 fert-Butyl  5- mnmo-Z—methylth10—4—(3 ammophenyl)—thleno[z 3-dlpyrimidine-6-
' carboxamide (example 9e, 100 mg) was dissolved in dry pyridine (5 ml). p-
- Toluenesulfonyl chioride (70 mg) was added and the mixture was stirred at room
temperature for 2 h. The reaction mixture was dituted with CH,Cl, and washed with
1) IM-an HCI. The organic layer was dried (MgSQ4) and concentrated under reduced
25  pressure. The title compound was punﬁed by chromatography on sﬂlca gel with -
o hept/EtOAc 3/2 (v/v) as eluent.

Yield: 63 mg
MS-ESI: . - [M+HT' = 542.4

‘ HPLC: R = 23.46 min, colummn Luna C-18 (see eﬁcample lé), eluent phosphate
30 | . buffer 50 mM pH 2 1/H20/CH3CN/CH30H = 10/72/ 17/1 to 10/18/68/4
(v/v)in50min



15 = 60/40 to 0/100 (v/v) in 25 mn Exanple 13 tert:Bu | 5-am no-2-neth,

| thio-4-,3 (2-(bis-(2--_nethoxyethyl)am no) ethanesul fomalnlaudnlet)%phenyl )

t hi eno[ Avp o22¥misdi ne- 6- car boxam de 20 Reaction of bis- ( 2ciairgoxyas hyl)
amne (244 ng) with tent-butyl 5-am no-2-

met hyl t hi o-4- (3-(vinyl sul fonani i do) - phegyl ) -t hi eno[ 2, 3-d] pydm di ne- 6- car box
am de (exanple .10, 87 ng) was perforned according to the nmethod described
in exanpl g 1e'EIae title corrpound was first purified by chronatography on
silica gel W th hept/Et OAC 3/2 (v/v) as el uent and t hen by BPLC using a
Luna C 18 femtButy i yl 3 Bhifgl B

to 90/10 ﬁﬂ‘ﬂiﬁ‘gP i@m”,&_cggngaﬁﬂg ti tI e corrpound. U then I yoph| i zed from a
m xture o s | oXane an .1 %aq TFA. Yield: 60 ng (TFA salt) I\/B-ESI
[MH " = B4 BdyHPLC.  Rbmiibls %ﬂﬁm&al@%ﬁmﬂgﬁﬁeﬁggg fgisg%mcﬁné 8)
I t H2Q 4 0/ 100 1 2005 WO
02/ 2470% ﬁé%%ﬁ@i%é’f%ﬂgéﬁ %étag%olwés fligs éﬂéfﬁ Iy Tty GG (@ -
| t hi o_4- (q}ytﬂ::id\{zﬁanjf}yzm:ﬁweaﬁnmlfoﬁyhaﬂ&scﬂﬁ ﬁv@@ﬁmp&@hlas mlaﬁi’ﬂﬂbkeﬁuﬁ tﬂuﬁHO[ 2,
3-d. p-yr I&‘?”é%%ﬁ O.{pf %%0@?11%2})% Rgoﬁfhohl' o%tbero- thifes onyl élglgédel) with

tert- but yl
(vinyl sul f(@r@nind 6} oGhety M) was exddp® dBopdtipy randi thé meixBue avds ostameiddat (oexrarrpl e

10, 87 Mgy mpB3uRe ] gE%@E%eﬁGﬁ Rixhe WAE dgméa%ﬁ @:‘iﬁdz AR

11. The titl ;gaun Irst purified chromat ography on si ca gel
with hddtiset e N The orgame éﬁiﬁénwa%rd@edh@\ﬁgw@ mdcc%qen@atad LuMar C- 18

col um wi trBchidag rézdsmwmu title cietpRidhd edSHi fbd18¢ adomatd yidhl 8f8ich ¢ePO/ 10

(v/v) in 30 "hpgﬁyﬂg iféz )rgq 10 was then | yophi |zed froma mxture

of 1, 4- di S Y VrEclugite) g 85mg(TFAsaIt) MB-ESI: [ Mr1-1 +

= 578_‘ 4 Yield: idg ' o
MS-ESL: [M+H] =478.6

15 TLC: Re=0.80, silica gel, hept/EtOAc 32 (v/v)
Example 11 ‘ ,
tert-Butyl 5-amino-2-methylthio-4-~(3-(2-piperidinoethanesulfonamido)-phenyl)- _

thieno[2,3-dlpyrimidine-6-carboxamide

20  tert-Butyl - - 5-amino-2-methylthio-4~(3-(vinylsulfonamido)-phenyl)-thieno{2,3-
dlpyrimidine-6-carboxamide (example 10, 87 mg) was dissolved in dry THF (5 ml). -

' Piperidine (181 pl) was added and the reaction mixture was stirred at room temperature
ovemight. The reaction mixture was diluted with CH,Cl, and washed with sat. aqg.
NaHCO;. The organic layer was dried (MgSQ4) and concentrated under reduced .

25 pressure. The title compound was first purified by chromatography on silica gel with
hept/EtOAc = 3/2 (v/v) as eluent and then by HPLC using a Luna C-18 column with-
the following gradient: CH;CN/0.1% aq. trifluoroacetic acid (TEA) = 10/90 to 90/10
(v/v) in 30 min. The title compound was then 1yoph1hzed from a mixture of 1 4
- dioxane and 0.1% aq TFA.

30 Yield: 89 mg (TFA salt)
MS-ESI: [M-+H]" =563.4

HPLC: R, = 18.4 min, column Luna C-18 (see example Le), eluent HQO/CHS\CN ‘
o= 60/40 to 0/100 (v/v)in 25 min



HPLC. Rt ='16.1 mn, colum Luna C 18 (see exanple le), eluent H20/ CH3CN
60/40 to 0/100 (v/v) in 25 mn is Exanple 15 tent-Butyl 16 March2005 : '
5- am no-won@ihwst hi o-4- 3- (et hoxycar bonyl ami no : phenyl ) -pdw/eraf182433-

-d] pvzi m di ne- 6- car boxami de ter t-Butyl

5- am no- 2- net hyl t hi o- 4- ( 3- am nophenyl } 3thi eno[ 2, 3-d] pyri m di ne-6- 20

car boxam de (exanple 9e, 100 ng) was dissolved in dry CH2CI2 (5 nm). Methyl
chl oroformate (199 11) and DI PEA (500111) were added and the reaction -

m xture was stirred at roomtenperature overnight. The reaction m xture
was washed with H20O. The organic |layer was dried (MpSO4) and concentrated -
under reduE§ ﬁﬁeﬁsure The title conmpound was purified by BPLC using a
Luna C 18 wth the foIIOW| ng 25 gr adi ent CHSCN/lO%aq CH3CN = -
10/90 to wlﬁ"* 2-mirRe2-me b4 gthiomenphe pregul fonannde) i zed

froma Xﬁﬁ%gl)%eﬁo[ﬁﬁi%@ﬁdm@%dcggﬁ%amﬂee| d: 80 mg NE-ESI: [MeH + = 446. 2
HPLC.. Rc = : C una see exanple le), .eluent phosphate
30 buffer Reachih Pt 2h /Epggi/ 10%@( %&élal%eﬁfbu%ﬁ/ é%ﬁﬁolz\&ﬁ&hymo?@(s-m n 16

March 2005, ., 2/ 24703 38. Exanpl
ent - Buty RN GRBRORpRER a0t S S PTG A PHOR e ample 10, 87
Op. m m di -nﬁlgﬁ“vﬁ‘a%l’ jedl €accoRtihg tanthe eamethbd des¢rftrdt inoBx@fiplt et -The Yitle -

o A N0 2- SO N it aﬁ”@lﬁ%ﬁ%ﬁ S S, 5% B Wit hoPVEIQAS 53 rmt e

(274 pi ) wodv)pay Eluemeahd diengby AEPIHE tusogsa dwar(ﬂﬂadcqlumamﬁbltbe folloviihg title

orad ont AR COUIG DA AYA®, Db QOB EAA M e Mgl oy |”2

conpound mgsmlyopbﬂmﬁpmmmmmwfal ﬁﬁé@?‘amsm%ﬁ 1%2qfkane and H20. 1o

Yield: 66
Yha: 120 mg (TFA salt)
MS-ESL: [M+H] = 581 2
HPLC:  R=17.2 min, column Luna C-18 (see example 1é), eluent H,O/CH,CN
15 = 60/40 to 0/100 (v/v) in 25 min -
Example 13

~20 Reaction of bis-(2-methoxyethyl) amine (244 mg) with fertbutyl S-amino-2-
- methylthio-4-(3~(vinylsulfonamido)-phenyl)-thieno{2,3-dJpyrimidine-6-carboxamide
(exaﬁlple 10, 87 mg) was performed according to the method described in example 11.
* The title compound was first purified by chromatography on silica gel with hept/BtOAc
=3/2 (v/v) as eluent and then by HPLC using a Luna C—18 column with the following
25 gradient CH3CN/0.1% aq. TFA = 10/90 to 90/10 (v/v) in 30 min. The title compound
- was then lyophilized from a mixture of 1 ,4-dioxane and 0. 1% aq TFA

: Y1e1d 60 mg CTFA salf)
MS-ESI: M+HT =611.4 S _
HPLC: = Ry=179 mm column Luna, C 18 (see example le) eluent H20/CH3CN L

30 : = 60/40 to 0/100 (v/v) in25 mm



MB-ESI: [MH]} = 472.2 HPLC. Rt = 22.37 min, colum Luna G 18 (see exanple
| e), eluent phosphate buffer 50 nM pH 2. 1/ H20/ CH3CN = 10/g®RAxB2005 10/ 18/ 72

(v/Vv) i Ry@Qanabegn 15 Exanple 17 tert-Butyl, ' PCT/EP01/10743
5-am no- 2- et hyl t hi o- 4-, (3- (benzvl oxycar bony | am no) - phenyl)-thieno[2 3

d] p3rimdi ne-6 -car boxam de The reactd gp.of teat-butyl 5-am no-2-
et hyl t hi o- 4- (3-am nophenyl ) -t hi eno[ 2, 3- 20 d] pyri m di ne- 6=car boxam de

(exanpl e 3‘3‘ éio Hg) wi th benzyl chl or of or mat e (368 1) was perforned using
t he netho tfbed in exanple 15. The title conpound was purified by

HPLC usi nge@ Bhityla G-3@iod iaihyithid4the {lhemi ezt eianeitBiinioyo ag.
CH3CN = 10/90 ..0/ . v/v Yy goa . The title conpound was then

| yophi | i zé ate and H20. 25 Yield: 112 ny

VG- ESI : ' L 8 |
o) e ueﬁ?%ﬂ%%sﬁﬁf@etba'ﬁﬂmﬁ%% (oA o e e R REE (5 16 72
(v/v) if A@inylsuifod@nida)-pheiB0Rhicnn, B Pin0GinBOH ERKni 0T 48xampl8 .0, Bfanpl 18
t ent - But yl t 4

pﬁgnyliJ %/hl @ﬁgv?%‘;%?foﬁm@& J&S&%ﬁﬂﬁob Fg%@b;ﬁ’%}i& H? gﬂrl:%gc%#gen 1(l)f TPext%ﬂebut yl.

5- am no- 2 AepeyRd mWag-fusy ﬁWBngﬂPhYéﬁof[lhcaBgele}l hept/BtOAc = 3/2

dl pyri-m di Qg bsCanda ﬁh%n( ﬂm!ceu&ﬁ 2l D0n 4019 dofim@t With ﬁial Rllskaigmat

(247 1) was_per y’b scri.he |ne e15 The title
conpound vé&adic Iﬁumg&g‘)g ‘Fﬁgﬁg}hsﬂﬁ fo Eggﬂ@é 38 BPPFE‘P?‘B} owi ng
gradi end : vaIhtd H0philiaed Fohi3 iNixdR/030 4tdloﬁﬁ1e]dﬁd(0d%)aq'ﬂm.30 mn. The

title-conpound was then |yophilized froma mxture of 1,4-dioxane and H20.

| o Yield: Yiéldrg 85 mg (TFA salt)
MS-ESL  [M+H]'=5784

HPLC: " R;=16.1 min, column Luna C-18 (see example le) eluent HZO/CHE;CN
= 60/40 to 0/100 (v/v) in 25 min

15

: Example 15

d_|p_m. midine-6-carboxamide
tert-Butyl . S-amino-2-methylthio-4-(3-aminophenyl)-thieno[2,3-dJpyrimidine-6-
20 -carboxamide (example 9e, 100 mg) was dissolved in dry CH,Cl (5 ml). Methyl
chloroformate (199 pl) and DIPEA (500 pl) were added and the reaé_tion mixture was
stitred at room temperatui'e overnight, The reaction mixture was washed with H»O. The -
- organic layer was dried (MgSQ4) and concentrated under reduced pressure. The title
‘compound was purified by HPLC using a Luna C-18 column with the foliowing
25 gradient: CH;CN/10% aq. CHaCN = 10/90 to 90/10 (v/v) in 30 min. The title

compound was then lyophilized from a mixture of 1,4-dioxane and H,O0.

© Yield: - 80mg
MS-EST:  [M+H[' =4462 |
HPLC: R = 20.44 min, colummn Luna C-18 (see example 1¢), eluent phosphate

30 buffer 50 mM pH 2.1/H,O/CH;CN = 10/72/18 to 10/18/72 (v/v) in 20



M5-ESI: [MtH] + = 460.4 HPLC. Rt = 21.77 min, colum Luna C 18 (see exanple
| e), eluent phosphate buffer 50 nM pH 2. 1/ H20/ CH3CN = 10A&@at820@s 10/ 18/ 72
(v/iv) i 15 Exanple 19 tent: Butyl .

5-am nong%%ézt hydlathl 0- 4- ( 3- (phenoxycar bonyl am no) - phenyl ) - t "1?/163%0()1(131743_

d] pyri m di ne- 6- car boxam de The reactionggaf tert-butyl

5- am no- 2- net hyl t hi o- 4- ( 3- am nophenyl )-thi eno[ 2, 3-- 20 :

dl pyrim d\ilﬁg’-'&car boxam de (exanpl e 9e, 100 ng) with phenyl chloroformte
(324 1) #8r ned usi ng the nethods described in exanple 15. The title

conpound ‘%&-B%gr i f Isastnt_m Mﬂ[ﬁjdﬂgj (AN VCarbBngRIE)-pMeb ) hend[e3L owi ng
gradient: (J 0% . CH3( 10/90 to 90/10 (vlv) in 30 mn. The title
conpound Ves-EHE] --ea hed from a mxture of 1,4- d| oxane and H20. 25
(see oxampbe | GFo u%%“%% 1 acs i e T i 12~ 1
10/ 72/ 18 tdjpshufixhidher8- o@.xHem)amude @ﬁamplﬂ %0 106 m@rwith zllgb‘chlmﬁﬁiﬁiamlm ui)

PCT/ EPO1/ %ggé’ g)ig]ogxa envées@]if@ééma&aﬂa%lg 188 '&‘ﬁy Itlrtlg 'c%mf)oﬁnd was

p- ni t xo- ph
X2, 3-d] py mmdtbe I@b@mbmamue G-¢colgumywith the following gradient: CH;CN/10%

5- am no- 2- m@pﬁ Lh S wrhdindh

car boxam dﬂaesﬁ%anpl e ?O(t% Elﬁg)sng V'gg@lﬁﬂgg%pmchivz (10“\5&)11)@1112%d
Subsequentfr%maéﬂD@HPGfﬂd'ndle?‘a‘}ﬁaﬁii 8: phenyl chl oroformate (520 ng) - in dry
CH2C12 {lrpo‘{ni agged dropwi se and the reaction mxture was stirred at
roomté re. AfY®M81 h, the reaction mxture was washed with H2Q The

organic laMEEEé/PS dr' Qﬂﬁi\/g§%band concentrated under redu_ced pressure.

u...I

HPLC: R; = 22.37 min, column Luna C-18 (see example 1e), eluent phesphate |
' buffer 50 mM pH 2.1/H,0/CH;CN = 10/72/18 to 10/18/72 (v/v) in 20
15
Example 17

tert-Butyl

oy |py1_‘1m1dme~§-carboxam1d

The reaction . of fert-butyl 5- am1no-2—methy1th10-—4—(3 ammophenyl)~thleno[2 3-

S 20 -d]pynm1d1ne-6 carboxamlde (example 9e, 100 mg) with benzyl chloroformate (368 pul)
was performed usmg the methods described in example ‘15, The title compound was
purified by HPLC using a Luna C-18 colurmn with the following grad1ent CH3;CN/10%
-aq CH;CN = 10/90 to.90/10 (v/v) in 30 min. The title compound was then lyophllzzed
from a mixture of 1,4-dioxane and H;;O -

35 Yield  112mg _
MS-ESL  [M+H]' =522.4

HPLC: Ry = 24.10 mm, column Luna C-18 (see example le), eluent phosphate '-
' buffer 50 mM pH 2.1/HZO/CH3CN = 10/72/18 to 10/18/72 (v/v) in 20

‘3-0



10 Yield: 1.42 g M5-ESI: [MrH * = 553.6 TLC: R1= 0.7, silica gel, hep/EtOAc
= 3/2 (v/v) Exanple 21 1s tert-Butyl 5-am no-2-nethyltbio1dnMaahEio®r phol i nl
- ccar boryloagapfs- phenyl ) - thieno 2 3- m di ne-6-car boxam qg«inesit Pk Y!

5- am no- 2- et hyl t hi o- 4- ( 3- (p- ni tr ~o- phenoxycar bonyl am no) - phenyl ).-

t hi eno[ 2, 3-d] pyri rni.di ne-6-carboxam.deg(exanpl e 20, 142 ng) was di ssol ved
indry CH2Cl2 (5 m). Mrpholine (112 1) and D PEA (225 [}) were added and
t he reaction 2(} r{ixture was stirred at roomtenperature overnight. The
reaction m3ARRME¥as diluted with CH2C12 and washed with H2O. The organic
| ayer was ze@mBigglt r at %miﬁﬂ@eﬂhemgﬁmead@-mﬁzﬁonylaﬂhﬁ?@éd@-&?éﬂaeg was
purified by HPLC.usjng,.a Luna C-18. colum with the tollTowng gradient:

H O WW@WMMI V) in 45 nin. The title conpound was then

| yophi li zed, fr i xkure , 4- di .oxane and. H20O . 25.Yi el d.,. .22 M5- ESI
[ Ver - oo Al 8 e Bt S R R A A e B on,
H2Q' CH3TN dlpyrifidbte-6-aadot O6ide \(Examypln 98,5100 mg) Gvifbethil R0GOforiEte0R242 4703

PCT/ EPO1/ ; : I .- anl - . i 0-4- -

o- anisi di %%ﬁﬁ%#ﬁ%%%g%gﬁi -1 f%ﬁ’oeagaéété%% rgnscr};ﬁ{negt[%é gégfl%% 4 V& The
urea couplbupgedbyELE ugog pilungCalR erdumn vaitnipe folloving gaadient: THIGN/16% .
phenoxy carqoy, @i 2 9hm0es b0t RO min Ry AlieTt Shphin vear | xanpl e -
20, 142 q C%?lﬁ? ort?&& ?i )slpél EZH%SQ ng) ms%%@ﬁe‘ﬁﬁg%?g?%gzﬁ t he

met hods P OHEEIE R 3o g4C H3de title conpound was purified by HPLC -
usi ng ?Q/}_%g‘dgj 4112 mpﬁi. um with the follow ng gradient: H20/CH3CN = 80/20 to

0/ 100 Mfhe title conpound was then [yophilized froma
m xt ure ofyrd Aqdi oxa[%+ﬁ11d:476%94 i o Yield: 18 ng
. HPLC: 'R;=21.77 min, column Luna C-18 (see example le), eluent phosphafe
buffer 50 mM pH 2.1/H,O/CH;CN = 10/72/18 to 10/18/72 (v/v) in 20
15
. Example 19

dlpyrimidine-6-carboxamide | 7 ,
The reaction of fert-butyl- 5»amino—2—m¢thy1thio—4-(3-aminophenyl)-thieno[2,3-
20 djpyﬁmidine;é;éarboxamide (example 9¢, 100 mg) with phenyl chloroformate (324 pl)
| was performed using the methods described in example 15. The titlé compound was
purified by HPLC using a Luna C-18 column with the following gradient: CHsCN/10%
+ aq. CH;CN = 10/90.t0 90/10 (V/v) in 30 min. The title compbund was then lyophilized -
from a mixture of 1,4-dioxane and H;0. '

25 Yield: " 47mg
MS-ESL: [M+H]" = 5084

- HPLC: - . R;=23.25 min, column Luna C-18 (see example le), eluent phosphéte
‘butfer 50 mM pH 2.1/H,0/CH;CN = 10/72/18 to 10/18/72 (v/v) in 20

30



M5-ESI . { MtH 537. 2 HPLC. Rt = 12.94 min, colum Luna C- 18 (see exanple 8),
el uent H2AO CH3CN 40/60 to 0/100 (v/v) in 15 m n 15 Exanpl & @3rch 2045 But yl

S5- amo- ZygRbhylshi 0-4-(3-(12 3 . 6-tetrah rdropyridznocar byl aRHiRahs
| nheny_| = thieno[2,3-d]pvrim di ne- 6- car boxami de The urea COUp(I ng of

tert-Butyl 5-amno-2-nethylthio -4-(3:¢4p nitro-

phenoxycar bonyl am no) phenyl ) -tbi eno[ 2, 3-d] pyrimdiiie-6- car boxani de
(exanpl e %g 20 142 ng) with 1,2, 3,6-tetrahydropyridine (118 |) was
per f or med Blzﬂg to the net hods descrl bed in exanple 21.. The title

d - L owi
oradient : 0T ORI - el e O o
was t hen R4dEH SRS DY HMure of 14d|oxaneand H20 25Y|eld 18 .
NB- ESI. = 497.2 HPLC 19 . | 18... :

e SfertEi o %@&%@5@%@1 Bofiens it ooz A A TR hERS 5 005
VO 02/ 247 @arboA@miieT(eERGble 1957 4 %) Freandisselvad ineiy CELCY (18hY). Sutsequently, a

2-met hvl t 1-
S et ¢ abigh PERROAGKID iWto itk s A inkf it By GIAGK T i) - odBbd

car boxv| atiEopaviae sandrthe geacioReIRTIE SHT Pimek at s é@répmf@rea After 1 b, the

3- met hoxy heREsh dgRXEIe wds Rafhed wRh YO, aPIR) 8aGhic) Tapdrt Wad Bribd gbé[g@m) gadi um

hydrogenocarbona DME (200 ml) was stirred at 70C for 18 h. The
reaction ‘?iéd!(s“%@b%ﬁ %erét tenperature, diluted with diethylether:

and wa_hqu th H20 16‘@? sat. aq. NaCl. The title conpound was io purified
by chr ‘at \é‘:daphy on Fica gel with hept/EtQAc 3/2 (vlv) as eluent.
Yi el d 7. 3LES|§IES| [M_I‘-ﬂ{]-k 5533@1 0

CTLC: Ry=0.7, silica gel, hep/EtOAc = 3/2 (v/v)

~ Example 21 . _
15 terr-Butyl 5-amino-2-methylthio-4-(3-((morpholin-4-yl)-carbonylamino)-phenyl)-
thienof2.3~-dlpyrimidine-6-carboxamide ' .
tert-Butyl 5- ammo~2-methy1th10~4-(3 (p—miro—phenoxycarbonylammo)-phenyl)

' thieno[2,3-d]pyrimidine-6-carboxamide (example 20, 142 mg) was dissolved in dry
- CH,Cly (5 ml). Morpholine (112 pl} and DIPEA (225 pl) were added and the reaction
20 mixture was stired at room temperature overnight. The reaction mixture was diluted
' Wlth CH,Cl, and washed with H,O. The organic layer was concentrated under reduced
_‘ pressure The title compound was purified by HPLC using a Luma C-18 column with
the following gradient: H,O/CH3CN = 80/20 to 0/100 (V/v) in 45 min. The title
compound was then lyophilized from a mixture of 1,4-dioxane and H,O.

35 Yield: - 22 mg
MS-ESI: [.M+H] =501. 2 _ :
HPLC: R; = 8.62 min, column Luna C-18 (see example 8) eluent HgO/CHqCN "

= 40/60 to 0/100 (v/v)in 15 min



TLCRf = 0.2, silica gel, heptlEtQAc = 3/1 (v/v) is . (b). Mi2

met hyIth| 0-4- ( 3- met hoxyphen 1 -6=neth Ipyii sudine-5-car bdMatich2008t e

Et hyl - hi 0- 4- ( 3- met hoxyphenyl ) - 6- net hyl - 1, 4-di hy di ne- 5-
car boxyl ate %ﬁexa e 24a, .7.659) was dissolved in a mxﬁfjﬁéﬂgﬁ) {Hﬁkuene’
(200 M) and CH2CI2 (100 n1) 2, 3-Dicly oro-5, 6-di cyano- 1, 4- benzoqui none
(5.45. g) was added and the reaction m xture was stirred at room ,
tenperature for 15 min. 0.2Mag. NaCH (250 '20 . ml) was added. The organic
| ayer was I@mplaRdd, washed with H20 (2' 250 m) and sat. ag. NaCl: (2*250

M), driedehdieii)s. AReho0RRERMhRIAML AR BEME 8&18{1 wﬁ&vn%muy €
conpound S purd Ied by chyomat ography on sSil thn nep JETCOAC = 4/1
(v/iv) as ﬁ%ﬁ&%ﬁé&m 198 g I\/B-ESI [ MA-11 319 2 TLC = 0. 4,
ol Sl PO Ll () Lok Y S S ¢
net hyl T:h. qahéﬁc()&cmbhpba;mingmhleﬁylﬁtmmdt@/ﬁ{mﬂpynmﬂméﬁarbaﬁ?ﬁﬂé enayirsie 0,

' t
ol ut on o2l iRt alalily 140 By BeAGRRE A g b AREEPR 70, .

-78C f or deecrived Hanwmpletm oklye ity gpmtopmd M3 pﬂﬁﬁw&by R Husifhe Lmx Cule  was

then stirr 78C up
Lo T oom 1 Conare iR Bl Ky ggg %@4@" ‘?’é“/w@ﬁ@ s e
mi xture wiit womug%@ééh?@ﬂm}aﬂgf@ eatwur o btoxapsand :0.The or gani ¢
| ayer was V\@;s)hed with water (25 nml) and sat. aq NaCl (25 M), dried :
(I\/gSO4 ar?@ ncent r]zﬁ’@& under reduced pressure. The title corrpound was
purlfledg)f??omat _%r%slllca s gel with hept/EtQAc = 3/1 (v/v) as
ol uent andiy & yst allM CH3CH. Yield:38 my MS-ESI:[MH + = 371.2-
TLC . Rf = Silica,qe / C (ALY h dro
o meth it 0C4 3_6R th%ﬁ'ﬁﬁ&,cﬁh% %%126318_%46%1(&%14@? lallsﬁt'ﬁz(ﬁﬁ%bl\ls

= 40/60 to 0/100 (v/v) in 15 min

15 Example 23

pheny!)-thieno[2,3-d]pyrimidine-6-carboxamide _

The wrea - coupling of tert-Butyl  5-amino-2-methyithio-4-(3-(p-nitro-

phenoxycarbonylammo)-phenyl) thienof2,3-d|pyrimidine-6-carboxamide (example 20,
20 142 mg) with 12 3,6-tetrahydropyridine (118 pl) was performed according to the

methods described in example 21. ~The title compound was purified by HPLC using a

Luna C-18 column with the following gradient: H,O/CH;CN = 80/20 to 0/100 (v/v) in

45 min. The title compound was then lyophilized from a mixture_of 1,4-dioxane and

- H0.
25 - Yield: 18 mg
MS-ESI: [M+H]" =497.2
HPLC: R;=11.19 min, column Luna C-18 (see example 8) eluert H;0/CH5CN

= 40/60 to 0/100 (V/V) in 15 min

30



Et hyl -5 hydroxy 2-inethylt io-4-(3-nmethoxyphenyl)-qui nazoline-6-carboxyl ate
(exanpl e 24c, 38 ng) was dissolved in a mxture of 1,4-di t&itaehgaosni ) and
1M aq. §Q0§ m). The m xture was refluxed for 48 h, @%H‘%d down
to room tenperature and acidified by adding 0.1M ag. I-%?F/?]i m). The

m xture was extracted wth CH2Cl2 (154p1). The organic layer was dried
(MgSA) ' - and evaporated under reduced pressure to give 5-hydroxy-4-(3

met hoxyphenyl ) - 2- met hyl t hi o- qui nazol i ne- 6- .carboxylic acid. The latter was
di ssol ved ¥¥pmpe 24> ni). tert Butylamine (53 pl) and TBTIJ (96 ng) were

added and tfeﬁ@fﬁﬂ?@-%ég&o&-ﬁ%ﬂh&ftﬁ@ﬁ{&ﬁﬁ%ﬁ%ﬁ a0l 6 3athox2Ridel OAC (15
nil) was added an e organic | ayer was washed with sat. ag. NaHCG3 (15

m) and sat. aq. Nall (15 m), dried (MgSO) and evaporated under reduced
pressure. The title corrpound was f| rst purified by chromat ography on .
silica gel(ay t IEthg 3 , S : ditveéropuiiitii

HPLC wi-th the follow ng gradi ent: 10% aqg. CI—I30\I/CI—ISCI\V0 I%aq TFA =
57/ 40/ 33t d‘@ﬁ%@(vl v) in 30 min. The title 25 conpound was Iyoph| i zed

froma mx 1[*; of T SXRIE (13 c% g& E%l M =
398.2 HPLC = e@ﬁ%& c)‘:'Luflurm Cuna é g seemexg e 1e &enfE ’
phosphat e dﬁhjlfaeetoEﬁbtzttM(ﬁEi g2 add mm&s@dg&&&bma&/ @Rbppin BME)(Z&')O]IﬁI)MaM

ey T

mxyp (a). &ﬁﬁ%?éiﬂylé&eﬁaﬂ@tﬁbﬁﬂé@ﬁrﬁkﬂﬂﬂ'aﬁ&tﬁw mcﬁ Th Bfle R¥FipFhAd ReasS
6- Chl or o- 5-cyano-4- (3 net hoxyphenyl ) -2 net hyl t %/rl m di ne (exanple |b,

1. 469) 10 V\amrsﬁ.ﬁdﬂve'mim@ogmphydng&l&mgel(m hf:gt/EtOAc /2 (v/v) as eluent.

Tet r aki s(tg P{renyl ph ph| ne) pal | adi um(0) (350 ng) was added and the

m xture ushed a nitrogen atnosphere. Tetravinyltin . (1.26 nl)
was added gRd:zgie mPMuHefaA@g pefluxed for 5 h. The reaction m xture was

then poured in a mxture of EtOAc (100 ml) and H2O (100 rﬂ) The organlc
| ayer was TLC: - Ry=0.2, silica gel, hept/BEtOAc = 3/1 (v/v)

is (b). Eth 12—-meth tthio-4- 3-fneth0 hen 1-6;meth Ipyrimidine-5-carboxylate
Ethyl-2-methy1th10-4—(3~methoxyphenyl) 6-methy1—1 /A-dihydro-pyrimidine-5-
o carboxylate (example 24a, 7.65g) was dissolved in a mixture of toluene (200 mI) and
- CHCL (1 00 ml) 2,3-Dichloro-~5 6—dlcyano 1 4—be;nzoqumone (5.45 g) was added and
_ the reaction m1xture was stirred at room temperature for 15 min. 0.2M agq. NaOH (250
20 ,ml) was added. The organic layer was separated, washed with F,0O (2*%250 ml) and sat.
ag. NaCl (2*250 ml), dried (MgS0,) and concentrated under rednced pressure. The -
 title compound was purified by chromatography on Slhca gel with hept/EtOAc = 4/ 1

(v/v) as cluent.

7 Yield: 4.0 g
25 MS-ESL [M+E]"=319.2 _ |
TLC: - Re=0.4, silica gel, hept/BtOAc = 3/1 (v/v)

A solution of éfhyl . 2«methy1ﬂ:|ior-4—(?.),L-methoxypheny1)—6—methylpy1'imidine-5 -

30 carboxylate (example 24b, 318 mg) in dry THE (2 ml) was added to a freshly prepared

| soluﬁon of LDA in dry THF (1ml) cooled to ~78°C. The mixture was stirred at —78°C
for 30 min and 3-cfhoxy acrylate (217 pl) was added. The mixture was then stirred for



10 washed with sat. aq. NaCl, dried (MJSOX) and concentrated under reduced
pressure. The title conpound was purified by chromat ograpbyaeh 2603 i ca gel

with hepwng 1/0 to 1/3 (v/v). 15 Yield:1.05 g NB_E%C’IL]MZ)'fﬂu?%gA' 2

TLC. Rf ST lica gel, hept/CH2C12 =1/2 (v/v) (b). 5- "ano- met ho hen
1 -2nth Ithio-6- 1 1 bis- echo carbon 4310 -3- Y)pyrinmdine

5- Cyano- 4- ( 3- net hoxyphenyl) 2-met hyl t hi 0- 6-vi nyl - pyri m di ne (exanpl e 25a)
was 20 dissolved in a-niixture of ethanol t ol uene

Pt assi um LARbUCEEN BIDORIEAACES- @fwmaﬂfs}uz%m@ms 0o aASaBOTnG  { he
hen' pour i pre S1Eh fs S8R Rund  PRECAQIRY BROAL (55 mi IpbRREGI M hir 0. 125
organi c | ayashed\/m‘mvmaiheasm hodH2AD 4 WNa@l (25nd), ds:aﬂ(MgSOﬂhﬂ conbéntrdtgd dri ed
buri 11 bd DYEreORGRCE Iy 16A LS PPERoT Was PRIG] BERUPERERSPECHH BUEb 05/ 5.
g:/{ Y%aageeg&ﬁgh&eg@g@&fé@ @lg&%/@%m%g%&i%tﬂ]%?ﬁgﬁm?cgﬁo 2- ma'(t) h3

| t hi 0- 4! 3 Yieeldho he |38mg8- d2hyr oqui nazol i ne-6; carpo_ xvlate 16 I\/arch 2005

WO 02/ 247 PCI/ EPO
5- Cyano- 4- P%{ hox%\&% 37§%t hyl t hi 0-6- (1, 1- bi s(et hoxycar bonyl ) pr op- 3-

yl) pyrim dime; (exarmk,%a%bsm wgﬁmd;&sm(/ﬁd) indry CH2C12 (1 m). A 1M
solution of tin(l1V) c loride in CH2C12 (1 mM) was added dropw se and the

m xture was stirred at roomtenperature for 1 h H20 (10 n1) and Et OAc (10
M) werg tfgn adged g

carboxamide

Ethyl-ﬁ-hydroxy—Z—methylﬂJio-4—(3—nietﬁoxwhenyi)—quin&iioline—ﬁ-cafboxylate
~ (example 24c, 38 mg) was dissolved in a mixture of 1;4-dioxane (4 ml) and 1M ag.
" KOH (0.5 ml). The mixture was refluxed for 48 h, then cooled down to room
15 temperature and acidified by addjng 0.1M aq. HCI (15 ml). The mixture was extracted
| with CH,Cl, (15 iml). The organic layer was dried (MgSO4) and evaporated under
reduced pressure to give 5-hydroxy-4- (B-methoxyphenyl)~2-methy1th10—qu1nazohne~6—
. ‘carboxyhc acid. The latter was dissolved in DMF (2 ml). fert- Butylamme (53 p.l) and
- TBTU (96 mg) were added and the mixture was stirred at room temperaturc for 3 h. R
20 EtOAc (15 mil) was added and the organic layer was washed with sat. aq. NaHCO;s (15
mi) and sat. aq. NaCl (15 ml), dried (MgSO4) and evaporated under reduced pressure.
* The title compound was first purified by chromatography on silica gel with hept/EtOAc
" =773 (v/v) as oluent. Tt wes then purified by HPLC with the following gradient: 10%
" aq. CH;CN/CHgCN/O.I% aq. TFA = 57/4073 to 7/90/3 (v/ir) m 30 min. The title
25 compound was lyophilized from a mixture of water and 1,4-dioxane. |

Yield: = 25mg
- MS-ESI: [M+H]" =398.2
HPLC: R, = 9.75 min, column Luna C-18 (see example le), eluent phosphate buffer 50
mM pH 2. I/HZO/CH3CN/CH30H 5/35/57/3 to 5/10/81/4 (v/v) in 15 min
30



5 the reaction m'xturé. The organic | ayer was washed with H20 (10 m ) and
sat. aq. NaCl (10 m), dried (MgS™) and concentrat ed untievaresetsed
pressur ktl e conpound was purified by chronat ogrmﬂﬂ, J, |ca gel
Wi th heg‘?’?é?@@k: 1/0 to 3/2 (v/v) as eluent. Yield: 24 y

[ MiH * = 372.2 TLC Rf 0.5, silica ggh,. hept/EtCAc = 3/1 (vI V) (d) EthyI
5-am no- 27MyLbl t hi o- 4- 3 nmetho hen 1 - uinaz line-6-carbodate Ethyl. :
5- am no- 2- rret hyl t hi . 0- 4- ( 3-net hoxyphenyl ) - 7, 8- di hydr oqui nazol i ne-6. 15

car boxy| afexapenledpl e 25c, 22 ng) was di ssol ved in CH2C12 (1 m). A 0.06M
sol ut i on t&ft B%'t\% del r'ooiﬂleﬁwﬁhgi-@(@%‘tﬂoﬁmﬁé‘rﬂﬂpﬁ 1%%6-'6%&%%&(1& 1.2 m)
was added and the mxture was stirred.af roomtenperature tor 15 mn. The
reaction m xture was concentrated under reduced pressure. The title
conpound was purified by chromat ograh on SI i ca gel_ with toluene/ EtOAc =
95/ 5 (vl v)2ja&-(tanor-(3-mat - o-Gomyl-pygimidine 370.0 TLC Rf =
0.3, sidi GacHRko- SQ?E&d-E-T(% k—xﬁ&hymﬁo-ﬁmﬂﬁlﬂlﬁ r(@:&daﬁﬂé tilp] a:46)

(3- net hoxyr phenyl ) - gui nazol i ne- -car oxy ic acid

5- gm no- 2- mtﬂuypetnﬂatbnm,eshmhc%?Ménwtyﬂ%ﬂﬂmhmﬂph;@l@n@b@@tw&)@@%xanpI e‘
25 490 1 .
sol ution %é) C@‘ a/&gé &E{lﬁmﬂ%&‘r@ﬁlﬁ?’ glﬁ}a g?%at%?ﬁsfjglgﬁp ?g&#@?)t@h and

at 70 Cf 123@:11!) wabNdedrbd HHeembeairecRs Rluked F@BTh! Th esadtivhi enivfuge ¥ad. 5 M
HO- sol utlon in water was added. The mixture was extracted with CH2Cl2 (2 x

50 m)," trt‘@ercmmw\mwg}mqf BigAg € 0Ran) agd F0i (@60 il Jde) orapc &yﬁeyﬁﬁrat ed

(or o] EBHeP WA B Rl hded, PGB0 o il By STRBNA vl i 10743

- 46- TLC: - TReitR ddmpubi Gais gRiifiel &9t dHnbraWo gmpBY 3n (silica)gel With hept/CIBOLH
5-am no- 2- mef hvl t hi o- 4- ( 3- net hoxyphenyl ) - gui nazol i ne- 6- car boxani de
1/01t0 173 (v/v). .
- Yield: e i05¢g
MS-ESI: [MHH] =2842"

© 15 TLC:. - Re=0.4,silica gel, hept/CHCl = 12 (v/v)

vl lpm midine

5—Cyano—4—(3-methoxypheny1)-2—methy1ﬂno -6-vinyl-pyrimidine (sxample 25a) was
20 _'dJssolved ina ‘mixture of ethanol ) ml) and toluene (2 ml). Potassium carbonate (690

mg) and dlethy]ma.lonate (272 pl) were added and the nnxture was stirred at room-
temperature for 4 h. The reaction mixture was then pou:red n a mixture of 0. SM aqg.

~ HCI (25 ml) and EtOAc (50 mi). The organic layer was washed with Hy0 (50_ ml) and
 sat. 2g. NaCl (50 ml), dried (MgSOy) and concentrated under reduced pressﬁre‘ The

25 title compound was punﬂed by chromatography on silica gel with toluene/EtOAC =
_ 100/0 to 95/5 (v/v) as eluent. - -

Yield: 344 mg
 MS-ESL. - [MAHH]' = 4442
TLC: ~ Ry=0.3, silica gel toluene/EtOAc 95/5 (viv) -
30




To a 1.8 M solution of :

5- amai no- 2- net hyl t hi 0- 4- (3- met hoxyphenyl ) - qui nazol i ne- 6 51&8eicb2§05 ¢ aci d
in DVF (Wo%2Bknsere added TBTU (173 ng) and tert-butyl agipgpbdfzasl) - The
reaction mxture was stirred for 2 h and then poured into a m xture of Et CAc
(25 m) and saturated aqueous NaHCO3 (9 _.m ). The organi c phase was
separated and washed with 0.5 M aqueous HCO (50 m) and brine (50 m ),

fol I oned b i SO4)_and i on.ynd duced " Th
11 0 compbiamRhe SR Bl by A it by BN SRR using
hept / Et OACylﬁa#%Iﬁqd%l@ r%%kénﬁl‘é/ ¥3b, 38 hid§ whsU@Sdotvelinfh @}Edzof‘i’ﬁgj‘.dA"‘ﬁ&

| yophi |l i zed ~mi xture of "di oxane and water containing 1 equi v. of
HCl . . 44 nwlifoslof tin{BDEBIorjdein)GHE1:30 7mD wes aBftdCiroRivise 22d th@midtire weasl urm

L C 18 I t t 50 nM pH 2. 1/ H2Q/ CH3CN
G 36 ER o AR B i OB RS L PR P B e B,

| thi o-4s ({86 ZeactiGiribahiedThe brgddicMdyer Was whsled AR HIH)L O LI BrdGat a4 hex@n de
(a). tert-Bu | 5-amino-2-nmeth Ithio-4- 3 h dro hen I' - ) . o

ui nazal i nett8-ralrdsdMehOs) And sPugenbated inderredyngd pressutgnThe title gemhgund

t hi 0-4-( 3- n - qQui l.i ngs.6- ' ex lL.e 1.5 9) in
dry CH2 Cﬂ%@%@&@%@v@%?s o‘?%@%@% ﬁ@@é%‘@%& il 3’?2?;{"'6);2‘"’6 27 (25
m ) was adglgshtdr opwi se and after 'the addition was conplete, the m xture
was stirred for 3h at roomtenperature. The m xture was diluted wth
CH2C12 andY¥l&at ur at#M8queous NaHCCB sol ution (200 m) was careful |y
added. ., T Mgt ur e igghpysly stirred for 1.5 h until all solids
di ssol JgdW@éﬁéque S ayg? ‘Wwas extracted twice with CH2C12. The first
organi c | dJke€: was waRdred.Snkiliba gelf bep§tOR0=NAHEBB® and brine. The conbi ned
organic |layers were dried (MgSO4) and concentrated under reduced pressure.
The title conpound was purified by chromatography on silica gel with -~
gggtz Q % gﬁ a7, BYh S-ginitolo eI Rs4. 4 Wemoxyth@hd: a3 oliBe-6&aMekehte2005 VO
Ethyl 5-amino-2-methylthio-4-(3-methoxyphenyl)-7,8-dihydroquinazoline-6- -

15 carboxylate (example 25¢, 22 mg) was dissolved in CH,CL, (1 ml. A 0.06M solution
' of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone in CH,Cl; (1.2 ml) was added and the

‘mixture was stirred at room tempcraturé for 15 min. The reaction mixture was

 concentrated under reduced pressure. The title compound was puriﬁéd- by
chromatography on silica gel with toluene/BtOAc = 95/5 (v/v) as eluent.

20 Yield: 20 mg
- MS-BSL: [MHH] =370.0 |
TLC: - Re=0.3, silica gel, hépt/BtOAc = 1/3 (v/v)

25

25d, 490 mg) was dissolved in 15 ml 1,4-dioxane and a 2 M aqueous KOH solution (3
nil) was added. The mixture was heated at reflux for 5 h and at 70 °C for 76 h. The
mixtul_'e was cooled to room temperature and a 0.5 M HCl-solution in water was added.
~ The mixture was extracted with CHCl; (2 x 50 ml), the combined organic layers were o
30 dried (MgSO4)' and concentrated under reduced pressure to yield the crude title.
compound. ' .
| Yield: 406 mg (crude)
MS-ESL:  [M+H] =3422



MS:EST: [M+H + = 383.4 TLC. Rf = 0.3, silica gel, hept/EtQAc = 2/3 (v/v) '

(b). tent-Bu 1 5-am no-2neth Itbio-4- 3- 2- olidin-1- 1 -#HWexh20den 1 - 5

qui nazol Wﬁz@%‘?@r boxam de A m xture of K?CO3 (1.0 g), PCT/EPOL/10743 :

1- (2-chl oroethyl) pyrrolidine hydrochloride (66 ng) and tent butyl

5-am no- 2 net hyl t hi 0-4- (3- hydr oxyphenylyks- qui nazol i ne- 6- carboxam de

(exanple 26a, 121 ng). in acetone was 'heated overnight at-reflex. The

m xture was_. .cooled to roomtenperatyure, the_so]jds were renoved by

fil tration%%(ﬁd t he fRf?pep@@hﬁég@@g%ﬁ@é@@z/ﬁr{ﬁ}é’i reduced pressure. The

resi due was taken up in EtOAc and washed wth water and brine. The organic

phase was dried (MjSO4) and concentrat ed he title conpound was

purified ""” namninordrmethylthie-463-metharyvphenvhioquipagoligegbrcarhoxapdent - 10%

aq. CH3CN 9 ol 2 Heethoith; / VAT T 1 n.

The title %%%ﬁm@ yno-;gﬁﬁi ze %rom}étb?ﬁ?ﬁ%ur%&é&%}é@? ﬁéi"l‘—]gfbéﬁl 63—!3(]%

42 ng ( BFAcaBdiyliciasdd i@l OVF (W) werbSidddd WBTED( 7BithE). ardd ferr-thidyl@Rive (95 -

colum Luna, C-18 (see exanple le), el uent phgsphate buffer k 50 H

2. | / H20/ cHa'OnTERe Texction moxtuse Wes i‘%‘?%b}"( 52%91“{] fheb poped Bip ERUHPTEBHO0AC

tent-Butyl s safurat COs (50 ml). Th ic phase was separated and
%Etrﬁlgla%lﬁisg@aa_ ?%?%ueous Sﬁe 3 (. ? e cirgamc ¢ was se%arg é: aél)'

5- am no- 2- m no 2nyl’) - aul nazol I'ne- 6- car boxa :
5- Cyano- 2- washey| with ©.8-M(8juebvs §ICl (50 mi) and brine (50 ml), followed by drying

B o Y ST i o RS gl ! o
di met hoyyep E}S}%mﬁf’d%\%ag(ﬁg)on%ﬁcﬁgel %i&}?%eﬁﬁ'ﬁ%@=h-/@td%/§$ﬁﬁg b®the@iuent. The

n-butyllithiumin nes. The mi xture was stirred a 8 Cfor. 1 h and a
sol uti on ofitl§cehponsl Fas yeophilived From arojiferydf) dioxanet and whicd containimg il de
(exanpl e 9Db, .10. ,) in dimethoxyethane 30 (100 nl') was added and the

cool i ng baF‘Pr“Y‘ . After 1 h'the reaction was conplete and water (15.
) was adyggd. Renovalngf the solids by filtration was followed by
concentratjon of the reaction nmixture gave a dark residue which was stirred
with =~ MS-ESL [M+H] =397.2. : S

15 HPLC:R; = 21.52 min, column Luna C-18 (see example 1le), eluent phosphate buffer
50 mM pH 2.1/H,O/CH3CN = 10/70/20 to 10/10/80 (v/v)in20min '

REAN RGO rCRTHO

Mk 2

Example 26 | - . | _
{pyrrolidin-1-v1)-ethoxy)-phenyl)-

20

A solution of tert-butyl 5—amino—z-methylfhio—4-(3-methoxyphenyl)—quinazbﬁné—ﬁ-
- carboxamide (example 25f, 1.5 g) in dry CHaCl, was éo_oled to 0°C. A soluﬁon’ of
25 BBr (L1 ml) in CHxCl, (25 ml) was added dropwise and after the addition was
complete, the mixture was stirred for 3h at room tempefature. The mixture was dituted
“with CH,C, and a saturated aqueous NaHCO; solution (200 mil) was carefully added.
The mixture was vigorously stirred for 1.5 h until ‘all solids dissolved. The aqueous -
layer was extracted twice with CHzCly. The first organic layer was washed w1th sat. ag.
30 NaHCO; and brine. The combined orgamic layers were dred (MgSOs) and
concentrated under reduced pressure. The title compound was purified by
chromatography on silica gel with hept/BtOAc = 1/0 to 141 (v/v) as eluent.
Yield: = 930mg y | -



ethyl acetate to give a suspension. Filtration, washing of the residue Wlth'
wat er and 16 March 2005 WD 02/ 24703 PCT/ EP01/ 10743 - 48 [ Maeha@b dryi ng

of the ow@aphszayer with MySO4 was fol | oned by concentrg@m‘,mﬂnyacuo
The title corrpound was purified by chromat ography on silica gel wt

hept | Et OAc = 4/1 to 1/1-(v/v) as eluengy .Yield: 7.04 g 5 M5-ESI: [IVH—I]+ =
299.2 TLC Rf, silica gel, hept/EtQAc = 3/2 (v/v) (b)-. 5 Cyano-2 neth

lthy io0-4 trop |nyI pyrimdine . A solution of

5-cyan- 2- n@%h@glt hi o- Ec\%(%ﬂ g?% phenyl) 6-[ (tri phenyl phosphanylidene)- to
met hyl ] - pyTL&ni di ne. Re%@tﬁ)lsmcﬁﬁd hept/BEOHc H2/3 wWF F (64 m) was. treated
wi th aqueous formaldehyde (37 wt. % 3.55 m) at 60 Cfor 1 h. After the

m xture was cooled to roomtenperature it vvas dlluted W|th EtOAc 100 m)
and washed(bM t hzexaBa pEino-Arhethy 4-(Bs mrobid nder

reducedsprﬁgﬁ%ﬁneﬂgrgdﬁa}rgd{poound vva purlf |edby chromat ography on
silica gel usyng hept/Et CAc = to 3 ent-. | d

1.42 g MB- ésmxﬁ{fﬁ/lpﬁ]lfa(l%@?‘) £, ﬂ@fhlﬂmﬂz%ls @ Q%‘é‘fh}ofllfg‘p ‘f 312
(vlv) 20 ( (3 - - d

rano- 2- net yI t %%o%ﬂ%{ha/itpﬁ AQ(B hydmxyr?henylg qumazorillfll FIGr}caa]r%%xétamé ©

Pot assi um (eamhp]n&lﬁa, (121 8Rg)in mtbnbe:vﬂs hﬂateyll owringhtngl mfiat. eﬁ%m@x@swemded in

BtOH (82 . ni d | ut f 5- 2- et h 3 nit
heny s - Sk By roves b= S g ST per S b, it s )
was sl oyl Voaedahtd L anderRedticed Pldstifre. 111 réGidas! diak kARn WpSn FRORSInE wished

m xture was stirred for .an additional 40 min. The m xture was dil uted
with Et OAcwithwateashd drinet Fhewrgarc plmsy wandripd Mssomd@pgmitr@teﬂarg/ sfCUfR S

Sé'sedpﬁrw?ﬁﬁ% PR, AL S0 o, BREL BB\ IR o Fabeh B QYIS
as el uent . foXfoRhtk g%acﬂamg 13% - EEL»CNM‘H*JON/G 148 TaqR TFA = 72/25/3 to 27/70/3
(v/v/v) in 30 min. The title compound was lyophilized from a mixture of watcr, TFA
15 and CHsCN.
Yield: = = 42 mg(TFA salf) -
MS-ESI: [M-+H]" = 480.4
HPLC: R = 12.93 min, column Luna C-18 (see example le), elnent phosphate buffer

- 50mM pH 2 1/HzO/CH3CN 10/70/20 to 10/10/80 (v/v) in 20 min

20

- E#ample 27

_25 pmmldm : ‘
To a suspensmn of anhydrous methyltnphenylphosphomum bromide (29 5 g)in

djmethoxyethane (400 ml) at —78 °C was added a 1.6 M solution of n-butyllithium in
hexanes. The mixture was stirred at =78 °C for 1 h and a solution of 6-cb10ro—5-cyano_¥

- 4-(3-nitrophenyl)-2-methylthio-pyrimidine (example 9b, 10.1-g,) in dimethoxycthane
30 (100 ml) was added and the cooling bath removed. After 1h the reaction was complete
- and water (15 ml) was added. Removal of the solids by filtration was fo]iowed by
conclentration of the réaction mixture gave a dark rési_due which was stirred with

ethylacetate to give a suspensioﬂ. Filtration, washing of the residue with water and



0.5, silica gel, hept/EtOQAc = 3/2 (vlv) (d). Ethyl 5-am no-2-neth-

TLC. Rf =

| t hi o 4 - 3-vitro- hen 1-7 8-dih dro- uinazoline-6-1&bialbb2§lsat e 16
March 2 32/ 24703 PCT/ EPOL/ 10743 -49 A sol ution of gepdpditbyd et hyl
{2-]5- cyano-%—g)]rrethylthl 0-4-(3-nitro phenyl) pyrim din-

6-yl]-ethyl)-mal onate (exanple 27c, 1.4Q g) in CH2Cl12 (15 nl) was cooled to

0 C A solution of SnC4 (1.Min CH2C12, 11.5 nml) was added dropwi se, the
i ce-bath remo and t sol utipn was d for itional 30 min at
Foom t enpeTIRRIRS. et BB PTEH 2o MRSCY U POV B SOUEAUANR Phe
m xture wagyh, g%euedte/ c%ﬁigﬁﬁ&ﬁ WL phirifidd b%ohhﬂﬁnaﬁiﬁaﬁﬁbvgﬁdsmc@%epr\gﬁ?' c

phase- was washed with r and br| ne, dried (MJS and concentrated
under redd@ﬁ@&saﬁr’bm Uil\(V/mbaStﬁeentttle conpound- as a crude product.
Yield: 1. (crud Q/SESI [MtH } = 387.2 10 TLC: ‘Rf= 0.5, siIica gel,
hept/EtOAc clty) (vI V5% Be). Ethyl

5- am nos 2- MStESItt hi oEM—L—I{}[BL;nBQStb phenyl ) - gui nazol i ne- 6-car boxy| at e A

sol ution Iude etpyl

5- am no- 2- ms(?hylthl o- )/ ?é %a%e]’p%egn t?A'; 83/(21|(Y1/vdr_o- _ _

qui nazol i ne- 6-car boxyl ate (exarrpl e 27d, 1.19 g) in CHC12 (31 m) was

cool ed 0 @). Soyark Ayed)tid-2it3 fnPRRA-d4ig) phiimidihgrene (31 ) vas added

St onal §84m%§ LA L I S D
(ca 10%”1% nggtj X?ﬁ%ﬂ@ﬁe ﬁnpae 994 ur ¢4 gg) ROVERYS ﬁ?%'t&ﬁteﬁfmﬁﬁhl@%uﬁ?’ X

100 mM) an 0 m"). The conbi ned aqueous |ayers were
back- ext r aotrezldehyde (69‘12@1 %, muﬂbaﬁ)ﬁ(ﬂlé@ for @dhlﬁcﬂﬂreth@nsxm waglcpelad tvy SO4)

20 and concentrated n r ti.tl e CP. rified
by chr onEFPB’EJ'T 5’5’1?9”8#3 &W}gt ﬁgﬂﬁ%&(’/’ Id 3@?"1 *’gefv@/’ﬁb' S
el uent . )ddﬂéﬁEM?Sd’ﬁ ﬁ@'ocn&éﬂhﬁ%ﬂ%e?reﬁh@éﬁms&r& The lu'tlefe@nﬁ@{md was
hept/EtOAc 3/2 ) 5-am no-2-neth |thio-4 hen |

- ui nazol imeifeddyr ﬂmon:ta‘mgga cm ﬁhr;@ geleus(mg bemgﬁtOAe = 9/1 to 3/2 (v/v) as- the

5-am ans ethyI t hi 0-4-(3-nitro phenyl)-qui nazol i ne- 6-
Yield: = 142g
'MS-ESI: [M+H]Y = 5472

TLC: - Re=0.6, silica gel, hept/BtOAc =3/2 (V/v)

20 (©.
ethyl}-malonate
Potassium carbonate (1. 88 g) and tert—butyl ethyhnalonate were suspended in EtOI—I (82

" ml) and a solution of 5-cyano-2-methylthio-4-(3 5mtro-pheny1)—6-vmylpynm1dme _
(example 27b, 2.71 g) in toluene/CH,Cl, (33 nﬂ) was slowly added (ca 1.5 h). After the
25 addition was complete, the mixture was stirred for an additional 40 min. The mixtore
was dﬂuted with EtOAc and washed with water (2x) and brine. The erganic layer was
' dned (MgSO4) and concentrated under reduced pressure. The title compound was .'
: :ptmﬁed by chromato graphy on silica gel with hept/CH2012 =1/1 (v/V) as eluent

 Yield: - l42g
30 MS-ESL  [veHT —4872
. TLC: Rf = 0.5, sﬂxca gel, hept/EtOAc 3/2 (v/v)
(-

carboxvlate



carboxyl ate (exanple 27e, 1.54 g) and SnC 22HzO (4.52 g) in 1, 4-di oxane (35
m) were added EtOH (35 m) and concentrated aqueous HC 1¢ &@fth 2005 The
reacti oRyg@Bknsure was stirred at 90 C for 5 h. After ceeljEpgiig@sd oom
tenperature and concentration under reduced pressure the residue was
suspended in EtOAc (35 nl). The m xtwye._was brought to pH 10 by the
addition of 2 M NaCH and THE and brine were added. The resulting m xture

r eq (VoAoHSHis Of GrEbHBl STk Loy o phEoD g © o
conpound  Wed]-pthy1}-malbnbte (exanaptadgriagihy) mnCHCh B o) wiass condedniopd TELLOAC =

et Epor/ Soie SESACKTLANH GRACE: B 5305 52 added @by *éé‘%a%%m%
hept / Et QAgnd tigy solytign,yvag ghirred Hr ami adgitipael I i abropny E‘Am?ﬁl'ﬂ@i}@h ater (64
| I-cluinazg)i 'aﬂ@ TRORR! @mﬁh Y Fe@Gidded afd TR HEXAR: Rhs 51%%931{&& stirred untﬂ al

2- met hyl t hi 9- 4-.( 3- anmi hophényl ) - qui nazol i he- 6: car boxy ate ex 7f, 658
mg) in 1, éolétiSoéeawévaﬁJaghﬁ BSANSPRASE ag Washrdewith wakir find dmings lv@ﬂlr\g&se 5/;

m) at 70 afd tencehBatld uAliéradicee pfeeaet, @vingihd titleecongBuadat £erude prodass. -
terrperaturxﬁflt was d|f| to pH1 with 4 NHCL The mxture was
extracted ]fih cH2é ? The conbi ned organic | ayers were dried
(Mg8™M) amiS-Exficent r[M-IeIdi] =3&7& under reduced pressure to give the crude |
title d Yle 327.2 TLC. Rf =0, silica
gel hg{gt %V?H(%Sg ﬁe ttgr%é\dégi%%q T‘Q am no- 2- e :
thylth| 0-4-f 3- am nophenyl) gui nazol i ne- 6-carl oxam de The conversion of

? am nf) 2% 33 anQIlé—'Z(-l%B@l B T einhﬂﬁltn@fc@efrmaltec acid - .
exanpl e or ondi or ne
acco;nd)i ng osqlﬁ@l})r e‘é&ﬁi% B%‘X]ci{ ?P‘ﬁ’ “E%&’ %4‘233}'%3{;%@[%%%@%““ was

purified goinaghligrecadpoayhte (exnngﬂb p2d) 196 g)UsiCHRChe@ /o) @4 cooled b @ #C.3/ 2
(viv) %S V. sgﬂltuon 0(% ﬁﬁ)?i (El 13 % IHI‘;[()IU!XEG %‘ﬂ mlB Wal_sﬂ added Sﬁgp\%se the ice-bath
removed and the solution was stirred for an additional 30 min at room temperature. The
_mixture was diluted with CHzCly (ca 100 ml) and washed with a saturated aqueous
solution of NaHCO; (3 x 100 mi) and brine (2 x 50 ml). The combined aqueous layers
were back-extracted with CH;;_CIZ The combined organic layers were dried (MgSQOy)
20 and concentrated under reduced pressure. The title compound was purified by
| chromatography on silica gel using hept/EtOAc = 9/1 to 3/2 (v/v) as eluent. '

. Yield: 735 mg
- MS-ESL: [M+H]" =385. 2 _
TLC: Ry = 0.5, silica gel, hept/EtOAc = 3/2 (v/v)

25

To a mixture of ethyl - § ammo-Z-methylth10-4—(3-mtro-phenyl) qumazohne—G—
carboxylate (example 27e, 1.54 g) and SnCl-2H;0 (4.52 g) in 1,4-dioxane (35 ml)
- were added EiOH (35 ml) and concentrated aqueous HCI (690 1). The reaction
30 mixture was stirred at 90 °C for 5 h. "After cooling to room temperature and
- concentration under reduced pressure the residue was suspended in EtOAc (35 mi).
The mixture was brought to pH 10 by the addition of 2 M NaOH and THF and brine
were added. The resulting mixture was stitred for 40 min, after which time the organic
. layér was seperated, dried (MgSO,) and concentrafed under reduced pressure. The tifle
35 compound was purified by chromatography on sﬂlca gel using hep’r/EtOAc = 9/ 110 3/2
- (vW)as eluant
Yield: - 818mg



HPLC. Rt = 6:57 nin, columm Luna C 18 (see exanmple le), eluent H2OQ CH3CN = -
45155 to 0/100 (v/v) in 20 nin Exanple 28 . 25 ter-Bu 1 518NMarb200& rreth
| t hi o-4- W? é 0gno holin-4- 1 -acetam -do hen 17 qui nazqdyAdbe180743
car boxam % 5 (a). tert Bu 5-am no-2-neth |Ithio-4- 3- 2-bronpacetam do -
- hen 1- uinazoline-6- carboxam de To. ggsuspension of text butyl 5-am no-2
rret hyl t hi o- 4- (3- am nophenyl ) - qui nazol'i ne- 6- carboxam de (exanple 27h, 791
in DIPEA (1.08 m), followed by the slow
addltlon é\%ﬁmaeeﬁ“ﬁ'\ﬁfﬁr e (242 1) ind-1d2 (20 mM). After 40 mn
at room t éffger at ure th@OBgahtagei IepYEtD.8c wel2 petehed W th sat. aqueous
NHCO3 (3x), followed by drying (MJSO4) and concentrati on under reduced
pressure. = The chide t|tIe conpound vvas used W|thout further purification
in the nexg). Stargi ‘ inoph o tinEBacatliyligacid1 Yiel d: 1. 20 g
E\S/r 3?6)5 ?’%E%-lu{lyﬁ"ﬂo}' 5 alﬁlgﬁl) ?m&:&lﬁo—&?j ﬂlmxﬁbhélﬁﬂl) §8hazoiRP6. Rt 14T 3/ 2
5- am no- 2-(Fxameple 2AE &5§4n$)3n(12411%?1}ﬂ1‘6¢% treated With a8 agusaus s9feraf KOH (2 |
qui Ralzolhl na; &x oxanp e Ter a8 90! MitkO theredctibh ijxwlle wis gmw@ga rogm, '
met hyl t hi r onoac pheny nazol.i ne- 6-¢ oxan.de
(exanpl e 3@3})&%@&-&}#\77% aﬁ@i‘%‘%"tﬁ&l w@ﬁi%]dléglg The Bfbise veas gUagisd Y g

the m xt ur@x@Es (3t Mha dombiddhorgahicelay¢rhiwerti dried GR2gSM a(ﬂﬂSqu@Msd added -

and th wg% CO3. The organic layer was
dr| ed - E/g(é'gir%d c%%%endmgnté(}hég{u\?g?gg%g I'tl e conpound was purified
~ chr ome¥ielsk aphy o2l%ingi ca gel using CH2CI 2/ IVEO—| = 1/0 to 911(vlv).as

eI uent. Thgstgdile co Wg\@p Iyophilized froma mxture of acetonitrile
C]3/22@/e)|d 82 ngy (HA salt)

and wat er cont a| ning 1. 15 e H
TLC: gR 0, silica ge ?Lilept/EtOAc

15 (b). tert-Butyl 5-amino , :
The conversion of 5-am_in0-2-methy1thio-4—(3—aminophenyl)—quinazq]jne-ﬁ-carboxyﬁc
acid (example 27g, 192 mg) to the corresponding tert—Butyl amide was performed :

" according to the procedurc descnbed i example le. The tifle compound was purified
by chromatography on silica gel using hept/EtOAc = 9/1 fo 3/2 (v/v) as eluent
20 Yield: 243 mg
. MS-ESI: M+H] —3822
HPLC:R, = 657 min, column Luna C-18 (s00 example 1¢), oluent HZO/CchN =
-45/55 to O/ 100 (v/v) in 20 min

' Example 28

 carboxamide _ ‘ , I .
30 To a suspension of zers-butyl 5-amino-2-methylthio-4-(3-aminophenyl)-quinazoline-6-
‘ carboxamide (example 27h, 791 mg) in CH,Cl, (60 ml) was added DIPEA (1.08 ml),
followed be the slow addition of bromoacetyl chloride (242 1) in CHCL (20 ml). |
. After 40 min at room temperature the reaction mixture was washed with sat. aqueous
-~ NHCO; (3%), followed by drying (MgSO4) and concentration under reduced pressure. -+
35 The crude title compound was used without further purification in the next step. -



M5-ESI: [MtH + = 509.2 HPLC. R} = 13.00 mn, colum Luna C 18 (see exanple
le), eluent H2O' CH3CN 75/25, to 0/100 (v/v) in 20 m n 201&Manpbeox2?9 .

t ent - Butyy, no- 2-net hyl thio-4- (.3-((N-(tent-butyl)- .
_am no) - éerlﬁ@ ui nazol i ne- 6- car boxaxni de Reaction of ?&e:?f&b%t y?arri ne .
(275 1) W|th test butyl 5-am no-2-nethy]thio-4-(3-(2- 25

br onpacet am do) - phenyl ) - qui nazol i ne- 6- car boxam de (exanpl e 28a, 130 ng) was
performed_according to the nethod described in exanple 28b. The title
conpound WaZd: first 148 faeds) by chromat ography on silica gel with

hept / Et OAMIS-ESE/ 2 ( VMAHRS sehpent  and then by EPLC usi ng a Luna C 18

colum w he foII r adi ag.. TFA =10/90 to 90110
(v/iv) in %gdn . ] ﬁ?? ﬁE‘M&gﬁ‘i'ﬁéﬁ(}é’éphi lized froma m xture of
1,4-cli oxane and aq HCl. Yield: 28 ng (HCl1 salt) . MS -ESL [ MtH]'' =495. 4

16 Wer oh A0S 1, 8RB 24100 PETLERRIA A0S GRE NG et SGrBih. ool um

Luna C- 18 see exanpre Te), “etuent prnosphate
2. 1/ H20/ Capiopgelkg/(roird d0/10/80(vlv) in 20 mn. Exanple 30 5 Ethyl
5- am no- 2- rret hyl t hi 0-4-(3 nitrophenyl ydroxy- do[2, 3-d] pyr| m di ne 6-

b I - d
Sol ULt on 8P %a%mnoogfwaa PHoNSZ AL 6 (P ophevl pct g dine A
(exanpl e qﬁ,%ag BinclQ.cBBlariRls @depiesaks Ogm&mwﬁsoaﬁdé& nkRBR6 S i

wat er, mxtu s stirred overnight. The formed crystals
wer e cml | ébt8edl)mndfthe tmmmlrmaﬁlimted\zﬁashﬂd Aﬁmmmmmzﬂie(lﬁmﬂm afidsd dri ed

?MEHO+C:ug%(§rttfvac um Iase‘!avgslh% WIQJ aqueous 881 dThe orgamc Iayer vgasldsnelgs ESl:
(MgS0Q,) and concentrated in’ vacuo ' The fitle compound was punﬁed by.
chromatography on silica gel usmg CH,Cly/MeOH = 1/0'to0 9/1 (v/v) as eluent. The title

compound was lyophilized from a mixture of acetonitrile and water containing 1.5
15 equiv. of HCL |
Yield: -  82mg(HClsalf)
MS-EST: [M-iHj = 509.2
HPLC:R; = 13.00 min, column Luna C-18 (see example le) eluent H,0/CH;CN =
75/25.10 0/100 (v/v) in 20 mm .
20

Example 29

quinazoline-6- carboxamld : :
‘Reaction of zeri-butylamine (275 ply with tert—butyl 5- annno—2-methy1th10—4—(3 (2-

25 bromoacetanndo)—phenyl)-qumazohne—6-carboxam1de (example 28a, 130 mg) was
| performed according to the method described in example 28b. Thie title compound was
- first purified by chromatography 6n silica gél W1th hept/BtOAc.= 3/2 V) as eluent
and then by HPLC using a Luma C-18 column with the following gradient:
CH3CN/0.1% aq. TFA = 10/90 to 90/10 (v/v) in 30 min. The tifle compound was then
30 lyophilized from a mixture of 1,4-dioxane and aq HCI. | |
Yield: 28 mg (HCI salt)
MS-ESL  [MHH]* =495.4



TLC Rf = 0.3, silica gel, hept/EtOAc = 3/2 (v/v) iethvl 2-(Am
no-16-arnzno-2-met hvl t hi o-4-(3-nitronhenyi’ vyrimdin-5 16 March 2005

rn. et hyl wioghmb@@nate 20 To a suspension of 6-am no-5- cya%mlllm“
met hyl t hi 0- 4- (3-ni trophenyl)pyrimdine (exanple 30a, 5.74 g) in

1, 2-di chl oropropane (200 m) was addedsdiethyl nnal onate (9.1 ml)..The
mxture was cooled to O C and a solution of SnCLL (14 m) 4n in 1, 2

.di chl orop (5 -was, added d Af t t i t]aon

Conpl ot o RRECTRYZ Jarawin et e e 100 st Mhsb B SERC v
al | oved t G5Bk I-MI/HQOY(Z‘-I%GN%@V?U/EU% ﬁﬂﬂ)/@(ﬁg_ W) i obindig, were settled the
1, 2- dlchloropropane was carefully decanted he resulting solids were
stirred with EtOAc (300 m) and water (300 ml) wuntil dissolution was
corrpl ete. The organic |ayer was washed with water (500 ml) and brine (500"
dri e%ﬁ%ﬁ% and concentrated in vacuo. The title conpound was.
purlfled ography on silica gel usi ng hept/EtOAc 1/0 to 3/2 (v/v)
as el uent .Et§ 1113} 3-hitfe 4)-Ahgdrd {RI[2.30c finc ’
hept/EtOAc R gé%t‘gvlv) (c). Eth 15- am no- 2- rreth Ith|o 4- 3n|tro hen 1-7'h
dro - arboxyl ate 16 March 2005 WO 02/ 24703 PCT/ EPO|/10743 - 53
A suspensmn of d| et hyI 2-'(am no- [ 6-am no- 2 '

gg; hyllt 2!4 ET h ﬁwﬂlshmrs-ﬁtr%ﬁmﬁﬁm%ﬁﬂ% mal onate (ex?rmle_
naer .a, ream o
ni trogen t @1’@1@ 105 rG' fLo- %PY%%D#)‘I%“%W’%EWE) S\Iﬁ%"'ﬂ% SRV r{f’xample

t enper g urgh, 108PEPRES Me@ﬁﬁﬁdnﬁ@&ﬁuﬂﬁydﬁdﬁﬂdﬁl&%ﬂﬂﬂb 6is waker,e1 Sooll) Ak the by

filtrat The tit]. fi h t

R R L e e
MB- ESI ;[ Meidhed wifl2 whtcFL The Rfodubt ﬁf,as sllrﬂed(aaSQé’C ur(delﬂ@h@mm: e'ledrhng ihwzﬂe( v/ V)
10 Exarrpl eo%&pound _

Yield: 89g
15 MS-ESL [M-I-H] =288.2
- TLC: - Re= 0.3, silica gel, hept/EtOAc 3/2 (v/v)
(b).

methylene)m alonate B
20 To a ‘suspepsion of 6—ammo—5—cyano—2—methylth10-4 (3—mtrophenyl)pynm1dme
" (example 3Qa, 5.74 g) in 1,2-dichloropropane (200 ml) was added diethylmalonate (9.1
‘ml). The mixture was cooled to 0 °C-and a solution of SnCly (14 ml) in'in 1,2-
dichloropropane (50 ml) was added dropwise. After the addition was completé, the
suspension was heated at reflux for 18 h. The mixture was allowed to cool to room '
25 temperature and after solids were seitled the 1;2'—dichloropropané was carefully
“decanted. The resulting. solids were stirred with EtOAc (300- ml) and water (300 ml)
unti} dissolution was completé. The organic layer was washed with water (500 m.l)- and
‘brine (500 ml), dried (MgS0O,) and concentrated in vacuo. The title compound was
 purified by chromatography on sﬂlca gel using hept/BtOAc = 1/0 to 3/2 (v/v) as eluent
30 Yield: - 378g.

~ MS-ESI: MHHET =4484

TLC: = Re=0.2, sﬂlca gel, hept/EtOAc 3/2 (Wiv)

35 G-carboxylate



tert--Bu | 5-amno-2-hen |-4- 3- thiono holm4- 1 -carbon lamng - hen 1 -
th.ien 2 3- idine-6- carboxam' de 15 (a 5- ano-4-(3 16 March 2005 '

ni t roph hen) dl - t~ droxy-pyrimdine A mxtur ﬁwﬁgﬁ di ne
hydr ochﬁg?l)ljﬂé‘;g%(o% 4 g), 3 ni t r obenzal dehyde (15.1 g), ﬁ) /E @gg]cet ate
(11.2 m) and potassium carbonate (16.6,9) in abs. EtO-l (250 M) was
stirred at 60C. for 8 h. The reaction nixture was cooled t0o OC in an ice

bath. The resulting precipitate was filtered off, washed with abs. EtCOH
and heat ed?isasprasier of diethnyd @cfpmina-{§-amino 2-methydthio- Hiﬁnvmlphsbyl&pmmxdlﬂ'-he

sol ution ves15agha Qné)qnaﬁgﬂéte?ésdaﬂjbiéﬁ% &%4@)*139@&' Al 30 ?wamat

cooled to O |n an i ¢ E:S&?é [tered off
and washe % f Sfrean tnéip'ogenetg a t%ef- ﬁg? thsFiEge RS eQdehinoioans on
with 1, 4- demyente, Yieptae vids. 4ided (20 M- 28 the(MVHH were 3difbcledTbEAltRitoR. 0. 3,

silica eI MeOH = 941 (v/v I t0 hen
D2- phenyl Ipre d‘i"ﬁ%l’%f’:lé‘( (?)uﬁﬁf’gwgg gg{?@&a??%aﬁﬁ/yst?l?rgﬁwgolgﬁflwaﬁ
5- cyano 4- QHzGin/me(bcpieeﬂnMO)toMphémalscﬁwnBo hydroxy pyrimdine (exanple 31(a),
15.0 g) angf}j. met hylﬁyllﬂgne (0.5 mM) indry 1,4- dioxane p.a. (200 m). -
After 3 h at 90C, the 'm mxture was filtered off and the filtrate was
concent r atM§-ENder (IMtBEF #24sure. The residue was dissolved in 1,4 16
Mar ch 2005rL,M0 02/ 245030 BGHili @/@H}@gac&&ﬁgﬂqﬂﬁ, and ice water was added.
The reagltl ng precipitate was |tered off and washed w th water. Residual
wat er s renoved by coevaporatlon with 1,4-dioxane. 5 Yield:15.8 g
MB-ESI: [ MtH + = 337.4 TLC Rf 0.8, si Ilca gel, heptane/EtOAc = 3/2 (v/v).
c) Ethyl Hﬁmmﬂe-}l (3- nltrophe ) 2- phenyl - 6- (et hoxyear bonyl met hyl t

.74

A mixture of benzamidine hydrochloride (16.4 g), 3-nitrobenzaldehyde (15.1 g), ethyl
cyanoacetate (11.2 ml) and potassium carbonate (16.6 g) in abs. EtOH (250 ml) was
stirred at 60°C. for 8 h. The reaction mixture was cooled to 0°C in an ice bath. The -

: result:ing_pfecipitate was filtered off, washed with abs. EtOH and heated in water

20 (100°C) until a clear sohition was obtained. The solution was cooled to 50°C, acidified

o pH 2 by' adding 2N aq. HCl and cooled to 0°C in an ice bath. The resulting
prec:1p1taie was filtered off and washed with ice Wa,ter Residuoal water was removed by

coevaporation with 1,4-dioxane.

Yield: 7 150 g.
25 MS-ESL [M+H]" =319.2
TLC: Rs=0.3, silica gel DCM/MeOH I (V/V)

_ POCl; (50 ml) was added to a stirred solution of 5-cyano-4-(3-nitrophenyl)-2-phenyl-6-
- 30 hydroxy-pyrimidine (example 31(a), 15.0 g) and dimethylaniline (0.5 ml) in dry 1,4-
dioxane p.a. (200 ml). After 3 h at 90°C, the warm mixture was filtered off and the

filtrate was concenirated under reduced pressure, The residue was dissolved in 1,4-



io and 6-chl oro-5-cyan-4-(3 nitrophenyl)-2-phenyl -pyri m di ne (exanple
31(b), 15.8 g) in a mxture of EtOH (125 m) and DCM (12%6 WMhxhuoster a
ni troge ere. After 2 h at roomtenperature, the Tﬁ#b S

di | ut ednw%t“g}%%%l until conplete dissolution, washed with E'(io’wl'%—‘iCl,
dried (MgSH) and concentrat ed under rgduced pressure. Yield: 19. 7 g 15
MS-ESI:- [MrH + = 421.2. TLC. Rf = 0.7, 'silica gel, heptane/EtOAc = 3/2

(v/v). (cl) Ethyl5-amno-(3.n tro hen
1) - 2- phe ny&loxﬂilﬁ@ﬁd[lﬁe Baigl pgs pddadd Th r@ﬂﬁ@gmlplmewmﬁbmd@m WﬁS}le@vas

added to a I )-2 20

phenyl - 6 f{fid]?‘%%‘#ﬁ?ﬁﬁé%ﬁ&af% ed%rylc%)é@ tfo%v%ﬁ QP@%., 19.7 g) in-a
m xture oY;eﬁbs Etowggoo m ) and toI uene p.a. (100 m). After 48 h at
100C, the m xture was ool ed to OC. The' resulting precipitate was ‘
filtered ofS: SJashedM"“Hﬂl T8PH4Et OH and dried in vacuo at 40C. 25 '
Yield: 1 Ms- ESI ,ﬁbf ica gel, heptane/ EtOAc =
3/2 (vl \Z/)OI‘JQC y - r@lg ﬁmcgéé]?nﬂ?%&ﬁ 00—5}2 @"}2 thiena 2 3- ' : o
di ne-6-carbo | ate e. Eth 1 A solution of t|n(||) chlorlde(ZBOg) in
abs. EtCOH as %dded to. a sol ut i f € hI ) |

5- am no- 4-3—n SRRERY elaciiropheny YT It ,
(exanple_%& wdinkB- 6 g) in 1, 4- di oxane p. a. (250 n1) 37%aq HCI (69n1)
was added “Tan e mxture was heated under reflux (90C) for 16 h' The

mi xt ure WeBIRHA ¢8.d il was adied to 7 siomed soipiommefl ethyldhtherwptoapstatat(®dS wlder

S SR EIoRo BraE P o PN S B A (Raf WBEA TS B pH of

10-11. Thej, i%is&ﬂfeeomerﬂgﬂzlstﬁd 28y TRCIAI (195 $4f und@ a @6Een ARBsyhegRMfer - ayer
was separated, dried and concentrated under reduced pressure.
Yi el d: 17 Dhgt room temperature, the mixture was diluted with DCM until complete dlssolutron,

washed with 0.5N aq, HCI, dried (MgS 04) and concentrated under reduced pressure.

Yield: 18.7g
15 MS-ESL  [MHH] =421.2. | |
TLC:  Rf=0.7, silica gel, heptane/BtOAc = 3/2 (v/v).

'DIPEA (20.0 ml) was added to a stirred solution of ethyl 5-cyano-4-(3-nitrophenyl)}-2-
20 phenyl-6- (ethcxycarbonylmethyltbio)-pyrimidirle (example 31(c), 19.7 g) in a mixture
~ of abs. EtOH (100 mi) and toluene p.a. (100 ml). After 48 h at 100°C, the mixture was
.cooled to- 0°C The rcsultmg precipitate was filtered off, washed \mth cold EtOH a.nd

~ dried in vacuo at 40°C.
Yield: 170y |
25 MS-ESL  [M+H]'=4212 _
TLC: Re=0.5, silica gel, heptane/EtOAc 3/2 (V/v)

-phen l-thleno 2 3-d]nvnnnd1ne—6—carbcxv1ate

A solutron of tin (I0) chloride (23.0 g) in abs. EtOH (250 ml) was added to a solution of
30 ethyl 5-amino-4-(3-nitrophenyl)-2-phenyl-thieno[2,3-d]pyrimidine-6-carboxylate
' (example'SI(d), 16.6 g) in 1,4-dioxane p.a. (250 ml). 37% aq. HC] (6.9 ml) was added
and the mixture was heated under reflux (90°C) for 16 h. The mixture was allowed to
cool to Toom temperature and concentrated under reduced pressure. ‘I‘]ie_residue was | '




M5-ESI: (MH + = 421.2 TLC. R= 0.5, sili ca gel, heptane/EtOAc = 3/2 (v/v).

(f). 16 March 2005 -
5- Ani no ] nophenyl )-2. 2- phenyl -t hieno[ 2, 3-d] pyri m dj.ne+f: carboxylic
acid P(ﬁasm um hydroxide (20.0 g) was added to a sol uti gEQ%TPQHEﬁ"?

5-amino-4-(3 10 am nophenyl) - 2- phenyl - §$| _eno[ 2, 3-d] pyri m di ne- 6- car boxyl at e
(exanpl e 31(e) 17.0 g) in a mxture of 1,4-dioxane (210 m) and water (80
m). After 16 at 90C, the mixture _was cooled to O0C., The resulting

preci pi tatS@%&&é@#ME@%(&?@fmbsﬁ@@eﬁé@H wasygdded te 9bipin apH ahip- ébdn&j to

0C. The ninfixtifre wiasdiRgéddby h@&ng@aﬂolahSme qflﬁ'di%axgé\?%‘gﬂ Ffalh;sgp%?%%: %‘Ile{cg[]g -

stirred at to roomte at

filtered (&&%(#‘E %W?SWCWH %IHEW% in vacuo at 40C. Yield: 13. 3 g_
M5-ESI:. | 4= 36 TLC Rf 0. 2, silica gel, DCM MeCH = 9515 (v/v).

(g). tent %ﬂd{/ 31700 : :
5-am n054MS-m nopﬂmﬂﬂl’%ﬂl@yl -t hi eno{2 3-d] pyri m di ne-6- carboxam de

Dl PEA (15.3 tert- butyI amne (9.3 6 and TI%TU (14.1 g) were added to a
mi xt ure GIFL%F am no-Be( 85a: FHisropRlcigplapeAtOAC = 3/2 (v/v).

phenyl -t hi eno[ 2, 3-d] pyri m di ne- 6-carboxylic acid (example 31(f), 13. 3 -g)
in a mxture of DCM(250 m) and DIVF (50 m) under a 25 nltrogen

at nospher gf). A nhe PapbeE : ] :)

or gan ¢ “%?%%%ih%?ﬁp %%gg%“ W2 @e#? %e@oﬁﬂ%@%@ﬁ%&aﬂ%&aiﬁ:
The cryge piiq yl_}l@ﬁhe%yf ttﬁérﬁ)‘ﬂz éﬁ]ﬁﬁfﬁi@lﬂi@@ﬁ&ﬁ% é&témiﬁasgek/slmpwg -

hept ane/ Et OAC = 3 (v/v) uent
[ MkH] + = 468. rzmurenf Rnsdmxme (210 uﬁban@@vateﬂépmdheﬁz‘mr@&dl at 933?@, the mixturel 6

e ;%“nﬁogﬁ oot 0 BE, T i el Reepd S bofided ip yeter 399,

2. 3-dl p3r 'rﬂl)(ihﬂ%o@e&% b%al‘ﬂe%n&l&étwﬁlabﬁdhﬁed to pH 3 by adding 2N aq. citric acid
5-am no- 2- phenyl - 4- ( 3--am nophenyl ) -thi eno [ 2, 3-d] pyri m di ne- 6-
and stirred at °C up to room temperature for 2 h. The resulti g precipitate was ﬁltered

15 off, washed with water and dried in vacuo at 40°C.,

Yield: 133 ¢
MS-ESI: M+H]" =363.0
TLC: Ry= 0.2, silica gel, DCM/MeOH = 95/5 (v/v).

2
carboxamide | .
DIPEA (15.3 ml), tert»butylamine (9.3 ml) and TBTU (14.1 g) were added to a mixture
of 5—amino-4—(3;amin0pheny1)-2-pheny1—thieno[2,3-d]pyﬁmidine—fi-cerboxylic “acid
(example 31(f), 133 g) in a mixture of DCM (250 ml) and DMF (50 ml) under a
25 nifrogen atmosphere. Afier 3 h at room temperature, the'mixture was diluted with
DCM and washed with sat. aq. NaFCOs, 0.IN aq. HCI and sat. aq. NaCL The organic
laj(er was dried (MgS04) and concenirated under reduced pressure. The crude product |
. was purified by chromatography on silica gel, using heptane/EtDAc =3/7 to U/1 (v/v) .
_ as eluent. | ' '
30 Yiel:: — 147g
MS-ESL  [M+H]" = 418.4
TLC: Rf‘— 0.4, silica gel hepta.ne/EtOAc 3/2 (V/V)



5 carboxam de (exanple 31(g), 2.0 g) was dissolved in dry CH2C12 (20 m ).
Subsequently, a solution of p nitro phenyl chlorofornmate @(SRGrav@pos n dry
CH2C12 ( was added dropw-se and the r.eaction m xt s red at
roomterr%‘gebr(élz?jtﬁ’oe3 After 3 h, the reaction m xture was W;'f’ﬁrg 1[%# H20. The-
organic | ayer was dried (NgSO4) and ¢ entrated under reduced pressure.
lo Yield: 2.9 g M5-ESI: [MH + = 583.2 TLC. R = 0.6, silica gel,

hept anef Et OAc =1/1 (v/v). O )- tert:Butyl 5_am no-2-pheny| 4-( 3- ((thl on
orpholin 4 yl)-carbo ylarnin phen 1)- 15

thi eno[ 2. 3af] pvEhnRdiie- & GAIROXARL 1—43? @'@%Qgﬂéﬂo%cérﬁ%lalﬁl)m Yﬂﬁeﬂ)dEd to
a solution of tent-butylr 5-amno Z- _
phenoxy c ar tdenp[ 2 Bddfpprpmdine §-edrhoxm 1 3 d] pyrl i d| ne 6- car boxani de

(examl e Sjhy 50 m) o dichloons pane, (2 ) and e roact an pxiure
m xtur eSV\/a&erﬂamlédd@Qamteh 3CEHCI20apy was hdiskoviet h id 2y U}QO}){ qaoi mj] aye(rj 5
0 U | e
b L oS8 o R BON S0 R0 %@gwlmowsﬁ%(mgo 3 a5 LEREB s o
80/20 to omi)owaﬁ wilded dropmdsavind thehreagtian mixtgrenweus ot rowm typphiukd. zed
froma m xhgeesaf tﬁe‘}ea‘@u@ﬁ%ﬁﬁu&é‘%dﬂz\@ashé’&%ﬁr ﬁﬁe%é%zihigr ga'égr bvhéninawea =

547.2 HPLC, . col.um Lu

det ecti on @@g%‘l)a? @Oﬁ?ﬁnﬁétﬁéﬁmfl%rn‘ﬁ W d?F"e'Sg‘HEOC "flow= 0.25 m/mn, el uent
phosphaten?ufléer 50 ~ pH 2.1/ water/ACN = 10/ 30/ 60 to 10/5/85 (v/ v/v), run
tine= 26 16 Mar g2005 WO 02/ 24703 PCT/ EPO1/ 10743 - 57 Exanple 32

tert-Bu | ﬁf&ﬁ 10- 2- [AfeY 2543 23- N-dhneth lanmino -carbon. lanmino - hen 1 -
thieno[2 3--d pvr| m di ne-6- car boxarni de Di net hyl am ne hydrochl oride (150
my) was addb@:to a sBrwti®uilish gl keptEnadRipTdgylvedhy| am ne (DI PEA, 0.50
m) and tert-butyl 5-am no-2-phenyl-4-(3-(p-

nitro- phenoxycar bonyl am no) - phenyl ) - t hi eno[ 2, 3- d] pyri ni di ne- 6- car boxam de '

15 h1eno|2,3—c_i Inyrimidine-6-carboxamide | o
"I'hiomoxpholiné (300 ul) was added to a solution of tért—butyl 5-amino-2-phenyl-4-(3-
~ (p-nitro-phenoxycarbonylamino)-phenyl}-thieno[2,3-d]pyrix 1i:dine-6-carboxamide
(example 31(h), 150 mg) in dichloromethane (5 ml) and the reaction mixfure was
~ stirred at room temperature overnight. Subsequenily, the reaction mixture was diluted
20 -with CH;Cl, and washed with H,O. The organic layer was concentrated under reduced
" pressure. The title compound was purified by HPLC using a Luna C-18 column with =~
the following gradient: E;O/CH;CN = 80/20 to 0/100 (v/v) in 45 min. The title
éompound was then lyophilized from a mixture of 1,4-dioxane and H;0.
Yield: = - 89mg '
25 MS-EST: [M+H] = 547.2 |
 HPLC:R; = 11.71 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV =
210 nm, oven terperature = 40°C flow = 0.25 ml/min, eluent phosphate buffer 50 mM
pH 2. llwater/ACN 10/30/60 to 10/5/85 (v/v/v) run time = 20 nin.



(exanple 31(h), 250 nmg) in dichloronethane (5 m) and the reaction mxture

was stirred at room tenperature overnight. Subsequently, 18 Merchee@s i on

m xture ted with CHCl2 and washed with H2O Thg, ayer was
concent rw?%c?l unger reduced 10 pressure. The title COWpOUﬂ(SﬁI\A[%?Wpﬁ#%erd by
HPLC using a Luna G 18colum with thes4ollow ng gradient: H2Q CH3CN =
80/20 to 0/100 (vlv) in 45 mn. The title conpound was then Iyophi lized
froma mxture of 1,4-dioxane and H2Q Yield:75 ng M5-ESI:[M+H} = 489.2 15
HPLC. Rt 1@911!38 %in, colum Luna G 18(2) 3 m 100 x.2.0 nm detection W=
210 nm ogert\ fe C f hat buf fer.

Exanpl e 3%18@0|Q§_nim@mﬁ@na6&aﬂdmmm& phenyl 4- (3 ((m)z
hol m 4-v11-carbonyl anirl o phen tbieno [2,3 d]pvrinidine-6-carboxani de
Mor phol i n@ifr@8§] megnineahyddsbibride éliﬂolmg)l ovesofadidehttobat whlution of N,N-

5-am n amino-
nitro-p enox@ﬂxé)géﬂlém no(PIP%eny[ t aﬁg tzeﬂr blgﬂo;rl m ?jlzri%hegycar(%(g?(am de

_g_.

(exanpl e %mehewcaibqnylﬁn@pbnhw riBich! dingb-eamkonagdde i on m xture
was 25 stiEtehlas1 0 @Huhﬁ,raﬁammeg mlﬁmhaetﬁa&eéduwn thﬁ@uéeﬁﬁé ion
m xture was dil ute h 2C12 . gll[‘]tds h H2 The , or er was
concent r afBHeG AHEROR éeﬂ%R?é%F‘“ep?"@EE u guffnrt b ﬁ%ﬁ’ﬁ‘ﬁﬂ”%g by

HPLC usi ngvith CHp@1, Gnd 8vashédrwith K>, Oh The begahi! lapen wizp gnaetitaixd uﬂdﬁﬁe@ﬂeﬁ\l

From aif BeasareL oy gl Rot ol vef BipkRd b rFATRRHRS 1R G uATYY Jed

489. 2 HPL@e Mellowing. gedient, HAYCHREN_&n80/20 1tg( 900 MV) 1904 mEnQ The title

detectiong HETRE HRLYA Brizin IS 1 A a0 are SadB,01 / mi n, el uent
phosphate b d‘%’%h&mgﬁz Twater/ ACN = 10/ 60/ 30 to 1015185 | (vlv/v), run
time = i@ 16 I\/B'[m 2005 WO 02124703 PCT/ EPO1/ 10743 - 58 Exarrpl e 34 .

CHQLH and CHO FSH i n V|tro bi oactiyitX
: MS-ESI: IM+H] =489.2

15 HPLC:R, = 19.58 min, column Luna C-18(2), 3 jum, 100 x 2.0 mu, detection UV =
210 num, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM_
PH 2. llwater/ACN 10/60/30 to 10/5/85 (v/v/v), run time = 20 min.

Example 33

20

- Morpholine (250 mg) was added to a solution of fert-butyl S-amino-2-phenyl-4-(3-(p-
nitro-phenoxycarbonylamino)-phenyl)-thieno[2,3~d]pyrimidine-6-carboxamide
(example 31(k), 150 mg) in dichloromethane (5 ml) and the reaction mixture was
25 stimred at room température overnight. Subsequently, the reaction mixture was dituted
 with CH,Cl, and washed with H;O. The organic layer was concentrated under reduced
pressure. The title compound was purified by HPLC using a Luna C-18 column with -
 the foﬂowing gradient: H,O/CHsCN = 80/20 to 0/100 (v/v) in 45 min. The title -
_. compound was then lyophlhzed from a mixture of 1 4-d10xane and H;O.

30 Yield: - 63mg
MS-ESLE ~ [M+H] =4892
HPLC: R¢ = 19. 39 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV =

210 nm, oven temperature = 40°C, flow = 0.25 m]/mm, eluent phosphate buffer 50 mM |
pH 2.1/water/ACN = 10/60/30 to 10/5/85 (v/v/v), rtm time = 20 min. '



LH agoni stic activity of conpounds was tested in Chinese Hanster Ovary
(CHO) cells 5 stably transfected with the human LH receptaomaranzbos :
cOtransf,&g,t&%m’th a cAMP responsive elenment (CRE) / pr fEﬁ@lﬂ*ﬁ cting ‘
the expression of a firefly luciferase reporter gene. Binding o igand to-
the Gs-coupled LH receptor will resultskn an increase of cAMP, which in
tamw || induce an increased transactivation of the |uciferase reporter
construct. The luciferase signal was quantified using a | um nescence 10
counter. For test conpounds, ECSO val ues (concentration of test conpound
causing hal f-maximal- (50 % stinulation) were cal cul ated. For that purpose
t he SOftV‘BExeam LY’ am G aphPad PRI SM version 3.0 (G aphPad software Inc.,
San Di ego) was® used. Results indicated that EC50 value for the conpounds
of exanpl és 1apd CHOFSH duvitro bioaeliddtyy’7 was between 10"6 and 10-7 M The -
compounds of exanples 1,2,3,4,5, 17, 22, 26, 15 .28, - 29, 31, and 33 showed
an BCS0 v @seristifeesiivity of camgotmsis svay| testpd i hinesrHmasier Ovay (EHR) aels A
conpoungls s@dbégwfe@ﬁeﬂwi@melﬁmaﬁ LI Ireceptonild 3chtiRERctb®Weith thaav® M 16

Mar ch 2005 PCT/ EP01/ 1074 ims. 1. A bj.C i ¢_het er oay omat i c, conpound
N Cor di ng TETPETE L, (e T romptor divedling Tut, rmtEiefn k. ot bt
t her eof , ‘Yepiier, géhe. Bipdihg dY ganB tbotheuGa-cbupleé rld ecdptor will result in an _
(3-80) cycl. I %Jiﬁ) r 6:.14C) ar ~ation o
13C) het er ol%%%%é 8fl(° opt g%'gﬁ%l 310 é&%ﬁlfﬁ%ué& w#ﬁ%ﬁ%ﬁxér@&s@éc;ﬁvg%%%tolfttggnt S
sel ect ed .lucifqrassmepigiter)crestritEhe Imgferarsigndi mes qomeifiefusing alumagpesniey| |
(2-4C) 3) keuher (RGQR! co¥bundsSEELQ AN (DnckhtratibR G@ECERYha Fisi
(1-8C) al kyl, (5-80) ¢ cf’o:ﬁét‘i/’ﬂl > (‘2@?"70) -heta%r occ:}/claoal 1 6@%@ aryl 54
13 O het-erh?&fr%lﬁ%ﬂm éO %) stimulation) were calculated. For that purpose the software *-
~program GraphPad PRISM, version 3.0 (GraphPad software Inc.,‘ San Diego) was used.
R@sults indicated that ECsy value for the compounds of examples 9, 11, 12, 13, 14, 25
and 27 was between 10 and 107 M. The compounds of examples 1,2,3,4,5,17, 22, 26, '
15 28,29, 31, and 33 showed an ECsp value between 10:’_ and 10°® M, whereas the EGCso
“value of the compounds of examples 7, 15, 16, 18, 21, 23 and 32 were lower than 10%




is R4 can be selected fromthe sane groups as described for R2 , RS is
(6-14C) aryl, (4-13C)heteroaryl, (6-14C)aryl carbonyl, (2- 16 March2005

7C) het enggyshembky! ., (2-7C) heterocycl oal kyl carbonyl, (2- $&seeaydssul fonyl,
(2- 8C)al kenoxycar bonyl, (3-8C)cycloal kyl, (6-14C)aryl sul fonyl, (6-

14C) aryl am nocar bonyl , (6-14C)aryl oxycagnhonyl, (6-14C)aryl am nosul fonyl, (6
20 14C) aryl oxysul fonyl, (2-8C) al kenyl, (2-8C) al kynyl, or +(1-SC)alkyl,
(1-SC) al kyl carbonyl, (1-SC)al kyl sul fonyl, (1- 8C)(di)al kyl am nocar bonyl,

(1- SO al koxycar bonyl,” (1- 8C)(di)al kyl ani i nosul fonyl, or

(1-8C) al koxysul fonyl, the al kyl group of which nmay be optionally

substi t ut %g one or nore 25 substituents selected from hydroxyl,
(1-8C)al ko -7C) het erocycl oal kyl (1- 8C) al koxy,

(3-8C)cyc lloal ki bidyeB hatbdoavoynati¢ GortvhEinad ydcbtdib Joadeneralforfrdia I, or a

13C) het er oar yl 80 al.k erogycl oal kyl, (3-8C)cycl oal kyl, (6-.
16 March 2005 P &\?B‘% @ﬁc@@#@%ﬁ%l §¥?43 - 60 14C) aryl,

(4-13C) heteroaryl, (1-8C)al koxycarbonyl, .(6-14C)aryl oxycarbonyl, (1-

8C) al kyl car bonyl oxy, (6- 14Cmr yl ca bonyDoxy, (1-8C)alkyl carbonyl, (6-

14C) aryl carbonyl, am ne, (1- 8C)al Hyl am fjocar-bonyl ,

(6-14C) aryl am nocar bonyl , bonwsam no, (6-

14C) aryl car bonyl ami no, (6-Y4C) B’ 5 :
(di)[(1-30 al koxy(1--3C) al kyl ] am ad/ or (1-8C) (di)al kyl am no.  Yi sCHor N,
Zis NH2 or OH, A N 0°0or a bond; Bis NH, 0 or a bond
and 10 X1-X2 is C=C. (- N\H, NH(%E)) C(0-0 OCO. CN N=C or,
additiohally Sor 0 if Rs is (1- 8C) al kyl sul fonyl, F)Gfm‘lléé) aryl sul fonyl ,

(1- 8C)(di)al kyl am nocarbonyl, (6- 14C)aryl am nocarbonyl, (1-

8C) al koxycarbonyl, (6- 14C) ar yI oxycar bonyl, (1-8C) (di )aI kyl am nosul f onyl ,
(6- 14C) aryl aph¢reiaul fonyl (1- 8C) al koxysui fonyl (6-14C) aryl oxysul fonyl ,

(250 al eno ook Itk LR ER k) @@Wﬁ%lﬁﬁ s not ethyl
5-hydroxy- 2- nsfﬁiletémgﬂ}l PEI 61ﬂfoﬂaﬂy substituted with one or more substituents selected .
10 © from NRYR®, NHR®, R?, OR® and/or SR;
*is (1- -4C)alkyl, (2-4C)a1keny1 (2-4C)a1k3my1 (6-14C)aryl or (4-
13C)heteroary1 '
? is (1-8C)alkyl, (3- SC)cycloa]kyl (2 7C)heterocycloa]ky1 (6-14C)ary1 or (4-

13C)heteroa:ry1

‘15 R*canbe selected from the same groups as described for R?,
R’ is (6-14C)aryl, (4-13C)heteroaryl, (6-14C)arylcarbonyl, (2-
7C)1ieterocycloalkyi, '(2f7C)hetergcycloalkylcarbonyl, (2-8C)a.lkenylsu]fony1, (2-
8C)alkenoxycarbonyl, ‘(3-8C)cyc1oau<y1 (6-14C)arylsulfonyl, (6-
14C)arylammoca:rbony1 (6- 14C)aryloxycarbonyl, (6—14C)ary1ammosu]fony1, (6-‘

20 14C)ary10xy51ﬂfony1 (2-8C)alkenyl, (2-8C)alkynyl, or
Qa -SC)a]kyl, (1 —SC)a]kylcarbonyl, (1-8C)alkylsulfonyl, (1-
8C)(di)a11{ylamiﬁoc;!rbonyl, (1-8C)alkoxycarbonyl, (1-

- 8C)(di)alkylaminosulfonyl, or (1-8C)alkoxysulfonyl,

the alkyl group of which may be optionally substituted with one or more |

25 o substituents selected from hydroxyl, (1-8C)alkoxy, (2-7C)heterocycloalkyl(1-

o 8C)a}kdxy, (3-8C)cycloalkyl(1-8C)alkoxy, (6-‘14C)arjr1(1—8C)a]koxy, .
* 13C)heteroaryl(1-8C)alkoxy, (2—7C)heterocydoalkyl, (3-8C)cycloalkyl, (6-.




1 -yl) pyrido[2,3-d]pyrim dine-6-carboxylate, ethyl 5 hydroxy-2-nethyl- .
(nmorphol in-4-yl)-pyrido[2, 3-d] pyri m di ne-6-carboxyl ate or teMayth 25051ydroxy 2

met hyl - 4ol din 1 yI) pyrido[ 2, 3-d] pyri m di ne-6-car Wbﬂ:ﬂﬁﬁm@zo 2.
The conpound according to claim1l wherein Bis N(H or a bond. The

conmpound according to claim1l or 2 wheggin Zis NH2. 4. The corrpound
according to claim1-3 wherein RL. is (6-14Qaryl or (4- 13C)heteroary|,

ti |1 bsj 1.t h bsti t | ect ed
NCRA) RS, KR, RSk 150 g @r@%%ﬁm” Aot A T EEEDEn 4
wh R5 aﬁg@aﬁ{
(1er8?:|) gl kyl , ! S( 1@}8C) al kyl cg)?{gonyl m%;ic 80 Q%m noca 6]%2 @Qnyt heO;I Kyl
group of whi c hl 4@parybesrtoymyl, @mam,)(l Sﬂ)aikyhatmncedrbmﬂh(ﬁ( EO)@)jﬂemamom&’ohyial kyl ,

AT il R

andl of (3- 8O ( Gl IK3ORIKok 0. 3Nk REx MECRE AFRHIRET! EPO1/ 10743 - 61

6, The conpound according to claim4 or 5 wherein Rt is phenyl, optionally '
substituted wi YAs 6ReotdY; nore substituents. 7. The compound according to
cl ai m 6 wher ei 1ﬁlll—f? éﬁostltuted at the meta 5 8. position. The conpound
according to crains Wherein Y is N The conpound according to claims

1- 8. wherei n B Ads B(NH), SHRY, Osraveadd and R3 is (2-70) het er ocycl oal | cyl .

10. The corrpound accord| ngw}o claims 1-9 wherein XI -X2 is C=C, CN, S or N
cC 11. Thec Dﬁ‘gmfio cIa|m10 wherein XI-X2 is C=C or S. 10.

ézamAno gpﬁg?ﬂ%?%f @q%g(b?wm %%Q)ggﬁ%@l’oxy phenyl) th| eno

[2,3 -d] pyri ntadilimmaﬂy Saahidid rrsdbSCBaikﬂstﬂfdnyl, (6-14C)arylisulfonyl, (1-

I G R A ERG R, ”a%g%@ﬁ@)ﬂ@xmhm
(6- 14C)aryloxycarbonyl (1-8C)(di)alkylaminosulfonyl, (6-

, 14C)arylam1nosu1fonyl (1-8Q)alkoxysulfonyl, (6- 14C)aryloxysu1fony1, (2-
15 '7C)heterocycloa]kylcarbonyl, 2- SC)a]kenylsulfonyl or (2-8C)a]kenoxycarbonyl
| with the proviso that the compound is not ethyl 5-hydroxy-2-methyl-4- (plpendm-
-1-y1)-pyrido[2,3-d]pyrimidine-6-carboxylate, ethyl 5-hydroxy—2—methy1—4— _
(morpholm-4—y1) pyrido[2,3- d]pynmldme—G-carboxylate or ethyl S—hydroxy—z- i
methyl-4-(pyrrolidin-1-yl)-pyrido[2, 3-d]pynm1dme—6—carboxylate .
- 20 2.  The compound according to claim 1 wherein B 1 is N(H) or a bond. -
‘ The compound accordjng to claim 1 or 2 wherein Z is NH;, -

4. The compound according to claim 1-3 wherein R is (6-14C)aryl or 4 |
13C)heteroaryl, optionally substituted with one or.r more substituents selected
from N(RY)R®, NHR’, R’ OR®or SR®. -

25 5.. The compound according to claim 4 wherein R® is (6-14C)arylcarbonyl, @2 -
7C)heterocycloé]kylcarbony1 or (1-8C)alkyl, (1-SC)aJkylcar50ny], a-
SC)(dl)alkylammocarbonyl the alkyl group of Whmh may be optionally -
substituted with _

~ (2-7C)heterocycloalkyl, (4-13C)heteroaryl, (1 -8C)a1koxyca:fbony1, (l-
30 8C)alkylaminocarbonyl, (1-8C)alkylcarbonylamino, (6-14C)arylearbonylamino,
| amine and/or(1-8C)(di)alkylamino.



met hyl t hi 0-4-(3-(al | yl oxycarbonyl am no) - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne-6
15 carboxam de, tert-butyl 5-am no-2-nethyldiio-4-(3-(ethoxpeahbaosyl am uo) -
phenyl ) ~Ri , 3-d] pyri m di ne- 6-car boxani de, tert-butylpcqmaii - '
met hyl t;ﬁg-o%g%%- ((nor pholin-4-yl)-carbonyl am i 0) - phenyl )P-t hi en@%?&

d] pyrirni di ne- 6-car boxam de, tert- but_y1515_- am no-2 nethylthio-4-(3-(1,2,3,6
t et rahydr opyri di nocar bonyl am no) - phenyl ) -t hi eno[ 2, 3-d] pyri-m di ne-6- 20

car boxam de or_tert-but

| 5-anm no-Z ph | -4-(3-((N,.N-dj net hyl am -
car bony! arft no)%éﬁ%’?@‘%?féﬂﬁﬁ{%?ogc@&? %5? $ mhaxé%Bégscﬁwsﬁi g?ﬁl%%@?sho)me

conpound accorsqggg,ﬂg@“gﬂhan%rﬁfo}gSﬁ@ﬁhﬁﬁg‘ in therapy. 14. A pharmaceutical
| Si I ¢ heteroaromati c conpound according to

conposition conprising a bicyc
clains 1- 12 orThe colmpowmt sacoiding to/claior 6 phatsieR b il substituedlay ticendther eof , 25
in adm xture with a pharnmaceutically acceptable auxiliary. 15. Use of -~

bi cyclic het e®93P8Rati ¢ derivatives accordi ng to anyone of the clainms 1- 12

or a phar raceutteGaldphu® sRBEERE B Salts 07 wheleravgsther eof for the
manuf acture of a nedicanent for the control of fertility, 30 5
9.  The compound according to claims 1-8 wherem B is N(H), or B is abond and R
is (2-7C)beterocycloalkyl. | ' |
| 10. The compound :according to claims 1-9 wherein X1-X2 is C=C, C=N, S or N=C.
11. The compound according to claim 10 _Whérein Xi-X2isC=CorS.
10 12. - A compound selected from the group of tert-butyl 5-amino-2-methy1ﬂ1io¥4—(3-

' ((N,N4diethylarnino)—cérbonyloxy)—phenyl)-thieno[2,3-d]pyﬂnﬁdine—6—
carbbxamide, teri‘-butyl 5—amino-2—methy1thio~4-(3-(methoxycarbonylamino)— .
phenyl)-thieno[2,3-dJpyrimidine-6-carboxamide, ferz-butyl 5-amino-2- _
methylthio—4~(3-(allyloxycai‘bonylamjno)—phenyl)—thieno [2,3-d]pyrimidine-6-

15~ carboxamide, fert-butyl 5-amino-2-methylthio-4-(3-(ethoxycarbonylamino)-
phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide, fer-butyl 5-amino-2-
methylthio-4-(3-((morpholin-4-yl)-carbonylamino)-phenyl)-thienof2,3-
d]pyrimidine-6-carboxamide, fert-butyl 5-amino-2-methylthio-4-(3-(1,2,3,6-
tetrahydropytidinocarbonylamino)—phenyl)-thieno[2,3-d]pyrimidine—6— :
20 - carboxamide or fert-butyl 5-amino-2-phenyl-4-(3-((N;N-dimethylamino)-
carbonylamino)-phenyl)-thienof2,3-d]pyrimidine-6-carboxamide.
13. The c':ompoﬁnd according to claims 1-12 for use in therapy.
14. A pharmaceutical comp.osition comprising a bicyclic heteroaromatic compound
according to clairﬁs 1-12 or a pharmaceutically acceptable salt or solvate thereof ,
25 in admixture with 2 pharmaceutically acceptable auxiliary. |
15. | _USe of bicyclic heteroaromatic derivatives according to anyoné of the claims 1-

| 12 or a pharmaceutically acceptable salt or solvate thereof for the manufacture of

amedicament for the control of fertility. .
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