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{54) Title: BICYCLIC HETEROAROMATIC COMPOUNDS

2/24703 Al

= (57) Abstract: A bicyclic heteroaromatic compound according io general formula (B, or a pharmacentically acceptable salt thereof
wherein R! is (3-8C)cycloalkyl, (2-7C)heterocycloalkyl, (6-14C)aryl or (4-13C)heteroaryl; all optionaliy substituted with one or
more substituents; R? is (1-4C)alky], (2-4C)alkenyl, (2-4C)alkynyl, {6-14C)aryl or (4-13C)heteroaryl; R3 is (1-8C)alkyl, (3-8C)y-
cloalkyl, (2-7C)heterocycloalkyl, (6-14C)aryl or (4-13C)heteroaryl; Y is CH or N; Z is NH; or OH; A is S, N(HY, N(R), O or a bond
and B is N(H), O or a bond; X1-X2 is C=C, C(O)-NH, NH-C(0}, C(0})-0, O-C(0), C=N, N=C or § or O. The compounds of the
invention can be used in ferhhty regulation Eheraples



WD 02/ 24703 PCT/ EPOL/ 10743 BI CYCLI C HETEROAROVATI C COVPOUNDS The i nventi on
rel ates to conpounds havi ng gl ycoprotein hornone agoni sti ci6ddarched®agoni stic
activitywoim~2pamsti cul ar to conpounds havi ng Luteini zi ng Harmreidiss)
agonistic activity. The invention furthernore relates to bicyclic

het eroaromatic derivatives, to pharmaceutical conpositions containing the
same as well as to the use of these conpounds in nedical therapy,
particularly for use as a control of fertility. Gonadotropins serve

i nportant functions in a variety of bodily functions including netabolism
tenperature regul ation and the reproductive process. The hypophyseal
gonadotropi n° FSH f or exanpiceiplsaysr@roMypi@lconpdwosn t he stinul ation-of
follicle devel opnent and maturation whereas LH i nduces ovul ati on (Sharp,

R M din Endocrinol. 33:787-807, 1990; Dorrington and Arnstrong, Recent -
Prog. Horm Res. 35:301-342, 1979) Current ly, LHis appl led clinically, in

hyper oti mury iareroh selftbe oAbl M AkoprdiinohSpidR. peojitis; o
ovul ation Magqm%lﬁtﬂchél%nmvpﬂl’h@ wary toneerapouds dlazing Mtpmizmg Hbrmﬁm (LH) ty

33:85- 97,, fﬂ&ﬁc W arut RRRAnYR Kfrthdrmofe! FQatEe b bl GuepdrHLS

5313 19 as for. mal e hypogonadi sm and e|n erti
Gonadotrop tregs, i phasmassuticel %’M‘&Pﬁ%é?ma%@et%mierﬁstW%l@@\ﬁhﬁuam 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 "I man urine ~“sources an

(Morse et Sgnadofppn Fp PESH?BElP Pipysmanpivotahfgle éhq)mubgyn ot fpﬁscle 1988) .
Al t er nat i v@viloptreay aﬁdnnﬁﬁnﬁicﬁpaﬂﬁ%@SL}FQﬂiﬁéb@%\hﬂmﬁﬁnM ORIMIS-Ci}f W th

o frer " QBB hl ARG 90 DR Y AuRa bt oot RRowover
to activatis: 3(He34261 %) .chuedly, WH (24(p4ié0 X linitally, in combmatton with FSH, 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



PCTJEPO x/ .0743 receptor with a snmall nolecule that could be adm nistered -
through e.g. the oral or transdernmal route. The present 16 Maht2Pen

descri lveo etheropr epar ati on of such | ow nol ecul ar wei ght hafFIRRA el 00S :
that selectively activate one of the gonadotropin receptors. This should be
5 considered as one of the mmjor advantages of the present invention. Thus,
a first aspect of the present invention provides a bicyclic heteroaromatic

conpound ,, f.or.mul r.a ce |caIIy accept abl e
calt ther egﬁﬁ(ﬁ{:‘g’l}tﬂ E]gilﬂ%ﬂgl V\ﬂhe tﬁat cc]gﬁ‘d 'be aiagmge,% e@ %‘g gE,y pﬁgor

het er ocydrasafieeyial Iquée- 14C) aryl  or (4 13 C) heteroaryl : all opti onal ly
substituted with one or nore substituents selected from N(R4)R5, NHRS,

R5, ORS arif/gpseskumverton descrias)the Ryaparation of @chllwmyolegularh@highidyoryone

(6- 14C) aranhlogs tﬁﬁrsele%ﬁiza tﬁftﬁ@t’é%ne Bﬁtﬁes C yl,
(2-70 het er acycl.oal k Za 14081 ﬁéﬂafgg%ﬁ%@ﬁ?éﬁ] mﬁﬁ%&?\}? b

sel ect ed @Pﬁﬁg?ﬂé'sgﬁ%@f@ ‘%‘@5 TeRAL gyentiq®s s (6- 140) aryl ,
(4-13C) heteroaryl, (6- 14C) aryl carbonyl, (2 7C) heterocycl oal kyl,

( 2- 7C) het &/ Hishasprsf|of hchpragant inventgm) p&rb%émd Bluj/dho fyteroag@natic compound

??c?;lr(srgﬁ&ﬁg’?g éneﬁa ﬁ?@%ig @ia@écglgr %gﬁ%&r aﬁb;“‘éffé& am nosul fonyl ,

(6- 140 aryl oxysul fonyl (2-8C) al kenyl, (2-8C)al kynyl, or (1-8C alkyl,
(1-8C) al kyl ear bonyl, (1-8C)al kyl sul fonyl (1- 80 (di )aI Kyl am nocar bonyl :
(1- 8C) al koxycarbonyl, (1- 8C)( %al Ky} am ne)sul fonyl, or

(1-80Q) al koxysulfonyl, 16 March 05 Za theftal kyl group of which may be
optionally substituted with on sibstityents selected from
hydr oxyl , . (1-8C) al koxy, (2- Y C oatggyl {1 8C)al koxy,

(3-80 cycl oal kyI (1- 8C)al kox Xr2yI (1-8C)al koxy, (4-

R2__
A N X1

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(R)R’, 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-
: ,sc)(di)alkylmmnosu;fonyl, or (1-8C)alkoxysulfonyl,



13C) het eroaryl (1-8C)alkoxy , (2-7C) heterocycl oal kyl, (3-8C) cycloal kyl,
(6-. 14Qaryl, (4-13C) heteroaryl , (1-8C) al koxycar bonyl 16 March 2005 :
(6-14C) aryl oxycarbonyl, (1- 8C)al kyl carbonyl oxy, (6-14C)aryl carbonyl oxy,
(1-8C) al kyl car bonyl (6 14C) aryl car bonyl, am ne, (1-8C)al kyl am nocar bonyl,
(6-14C)aryl am nocar bonyl (1-8Q) al | cyl car bonyl am no,

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

(di)[(2-3C) al koxy(1-3C)al kyl]am no and/ or (1-8C) (di)al kylaniino. YisCHorN;
Zis NH2 or OH, Ais S, N(H, N(R4), 0 or a bond; Bis N(H, 0 or a bond
and XI-X2 is CC, C(O-NH, NHC(O, CO-0 OC(O), CN, NBC or,
additionally Sor Oif R5 is (1-8C)alkylsulfonyl, (6 14C) aryl sul fonyl, (1-

8C) (di) al kﬂh@ﬁﬂcﬂ%&ﬁlbgfwh gl%, ﬁ%ﬁ%ﬁﬁﬁm Onéérzg%al koxycar bonyI

(6- 14C)aryl oxycar bonyl , 8.0 (di ar ni nosul 1 ony
14C) aryl anﬁ%‘%@lﬁnﬁﬁﬂﬂcted(fnors bydidsyk (58 )adlyty, (1-aejltfb€ara@cl1@m3qgu onyl, (2-

(79 hgtc;a;f)ﬁ§ xyc Sfﬁff?ongﬁ#lﬂﬁaﬁ%%%n%f@fon @&kﬁbﬁrﬁ'ls not et hyl

5- hyd 23 b -
oY1 o[22 dLpyr e R o By Anerosy sl (LECIdoglorl ()
Er, m;r ghol i N14CYdr)l; @yﬂ@h@t&oﬂ](ﬁs&ﬂ)ﬂﬂdﬁiﬁﬂﬁ@l@(&%a@ﬂm&hﬁm |(1-

r ox
1- yl>/) py?/l g@%’g‘?}é‘ %{}"ﬁw‘?("g&ﬁr ﬁ%ﬁw@vﬁwm@ -8Q)glwioerronzb 66 . WO 02/ 24703
PCT/EPO / 1 f @%JEH nt b
conpounds g%(g)gfﬁfa’r%z&{% ag%%gg}il% for %&%%mﬁéﬁ?@lég @an E@%ﬁk@or ga%ong
and/ or Z c@in3Gliylarboybmejse, (6Hé§éarplcen%enylenh1nocfﬁ?pﬁﬂ)(dﬁaryhmomherel nBis

the.conpoultbdCanpiettony B S S SRRl P CRES RS mont i oned

definitionyigCHBoawd Z are defined by R being (6-14C) aryl or
(4-13C) het eroar I : optl onally substituted with one or nore substituents
sel ected f#é RE; NHR~, R~, Owand/or SW preferably with NHR~ or OW

Prererres st LSl L G Saranry T T rotarrad tar
(2- 7C) het eBas WeHR@ éyd 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 -



16 March 2005 CVO 02/24703 PCT/ EPO1/ 10743 Furthernﬁre, in all the above _
identified conmpounds X1-X2 preferably is C=C, C =N or N=@ Mawb20Qr ef erably
i 1-8C) al kyl sul fonyl, (6-14C)aryl sul fonyl,
8C3(d|) ﬁff?anénocarbonyl (6- 14C)ary|aninocarbonyl Pé%g“?k%&ﬁ%arbonyl

(6- 14C) aryl oxycar bonyl , (I 8C3(d|)a1§yjaninosulfonyl
(6-14C3ary|aninosu|fony|, (1 5 8C all coxysul fonyl, -

(2-7C) heterocycl oal kyl carbonyl, (2-8C)al kenyl sul fonyl, (2- _
8C) al kenoxygathoshy Shtboufs ddtort ) Bl CUSihERMAy HNSH, Qud?ifs?i&fo?&ln% R geffdraX2 i's,
in addition to the above 1dentified groups, § %ed are
conpoundsfoynilet whdreind part beedNGhon p bord andisn ydan be éﬂﬂm@m@ngst these preferred

met hy | th Qudschuad (b aﬁfef‘eglbﬁl @m(m)ora%ﬁe@ﬁh%é)nﬂp%yésgerﬁe{?&wé dJ pyrim

i di ne-. 6-car boxam-

5- ani no- Nﬁ?é?tmf@mﬂ@mith@@omﬁ%m%h wsfryablyinasiditiondahg above mentioned -

tgl en;)ﬁcfeﬁ@ltmw of Ui fet G- gl ffnaditgeR’ hRinFs (U F)aryd - - 18 )heteroaryl,

-2-ne y i0

(al 'yl oxy®® @i&%ﬂﬁhﬂ%ﬁ%&ﬂw L %eéHBT%“%ﬂ%T%W?WWW% 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- (ethoxycarbonylanino)phenyl) t hi enof 2, 3- d]pyrinidin.
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) - ﬁidiﬁgnt%%w?}d g‘ilﬂ{/% egér?iggym]ga‘{(@h;&girﬂ%d% Ir)t but yI :

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

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

tbieno[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- carboxanide Excl uded
fromthe invention are the conpounds ethyl S hydroxy-2 nethyl-4 20
(piperidin4I-yI)-pyrido[2,3-d]pyr|nidine 6- car boxyl ate, ethyl 5 - :
hydr oxy- 2- et hyl - 4- (rnor phol'i n-4-yl)-pyrido[ 2, 3- d]pyrinidine 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)a|keny| means a branched or unbranched

_ alkenyl group haV|ng 2-8



carbon atons, such as ethenyl ,' 2-butenyl etc. (1-6C)Al kenyl. groups are
preferred, (1- 3C)ai kenyl groups being the nost preferredfMargh20@G m

(2-80) al ns a branched or unbranched al kynyl gro ' -8
R (et UG

carbon a such as ethynyl and propynyl. Mst preferred are

4C) al kynyl groups. 16 March 2005 WO 02/424703 PCT/ EPOl/ 10743 -5 The terra
(6-14C) aryl neans an aromati c hydrocarbon group having 6-14 carbon atons,
such as. phenyl, naphthyl, tetrahydronaphthyl, indenyl, anthracyl, which may
opti onal | y Bethaumers, inalbhesbove Wartifiad opmovndsn i i X2 preferally it CxE, Q¥ onot

lI:LmStCEdI LOI NAydRseY  préRbBge G-Ik 110 i [1-8C)EA il (6SME) Rylsulfonyl, (1-
(189 (o )yam?ﬁ%%%‘u%b :ﬂyu%nif?@a@%ﬁn%“ 5T SRR a 46
p;g}/g ?trle y mmycmbﬂﬁlpr(aim)(ﬁﬁﬂgﬂmm&ﬂﬂﬁmr yr«?] 14Tkl aminbeal fna CIt 1-I "
heans. o ¢y ToAtTyE R EReD oS a e, B Rebyly, 1
cycl obut yl , 8@atieopemastiopyl e | (6hkél®myloxymﬂﬁiwbtth¢n qurefesred ofop cX§4X2 tla fine *
term (2- 7C)M@%Mﬁé8§}xa l,@ﬂe g@g%)aﬁggisgrsocycl oal kyl group having 2-7

carbon atons, prefer atonms, and at |east including one

het er oat om M%hteqir@ﬁueci r28) Mbmpoudtls SseldRtel Grdne e b ;ﬁ@ E§ &1 €5 Nnfifio-9-
s

car bon_or - aorey bgenCbA iyt brubpRtbRonaranl: Sppaecied v = o

&
pi2p(7a E: i ﬂime 6—Bn'bpkmh11dae angt-pytyt ol 5Ghlnnﬂo—z;hﬁeﬂiybmber—(ﬁ-(methoxycarbonylammg)e
- t
Car bon at o gD I BRI RER Banl Nl ARYGOP Dt BB A2
(1- 80 alh koM@m@nmnayplgauwﬁlmaﬂgdlpyﬁnmwwawo@mdq beat-hirkyd 5~
Tre’ by of ortiagb FmEaRE R0 @%%Zéﬁﬁﬁﬂé‘%%ﬂ%#‘ ol %3 g 6 DD
(1-80) al kowdmm f%hﬂ‘é’l TRTHRG @@hylﬂaﬁ;ﬁr %m@hwné-ﬂwgmbogﬂ@%n f
whi ch cqgt eyueﬁlg 9 Car @aiéafbaﬁaﬁ:m% m HESRR- 2 $ndlh i y

defined. (I- 6 T%’F&ai'@‘%r? %rre&?kgﬁ SCQ%JDE_ ycC a:mgggl n

gr oups be|
al kenoxycardaﬂmvdanm«fgup, t h&t{blukj,enyl 25~ gmmmpz-pheWe(B-(QNm-dlmsthﬁaﬂ]m@F bon
atons and hag, {06 ZA0E ph%“ﬁ?ﬂ'tﬂl%m?[ﬁ PEBYERNEY 6-carboxamide.

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.



defined. (2-6C)Al kenoxycarbonyl groups are preferred,
(2-3C) al kenoxycarbonyl groups being the nost preferred. Th#atabr2G05

(1- 8C) al Wweragrutgzonyl neans an al koxysul fonyl group, the gldf\dpogh@dp oOf
whi ch contains 1-8 carbon atons and has the sanme neani ng as previously

defined. (1 30 6C) Al koxysul fonyl groupss are preferred, (1-3C)aikoxysul fohyl
groups being the nost preferred. The -term (1- 8C)(di)a| kyl am no neans an-

di ) al kyl 1-8 b t t h | k th
e T S L B 500, B b G Sl £14 GO 11
(ﬁ 6C) (di Zjabmszl azmhnflﬁ phenyh suaplitByVHetcdhy 2BMASPhtkyD, &ﬂeﬁﬂ?&[ﬁt’rﬁ‘ﬁﬂ ,ERRh /MB743 -6
The term %ﬁgp | am no .
group, bot‘h‘gjﬂhe Ik@%%d o>l2§é(n0| rQes 0 s'% h%v%hgn%(g}ﬂng%{g%n at ons
and havi ngh¥dexy,s aﬁ@gﬂeamirsg hsﬂlmr@wrbmlsl gyanef i ﬁe&C)alkryécartmnu-Iammo, (1-
toms, ¢ he o g BAN? of OL RURILARIS, Gl LG, Beddy S RET Nore
pref er r ed. YRS 3. Ht&ﬂ'% ‘f?gwg & QF%%E%A a%nzﬁ Mr@P@P%eﬁ‘e most 7
(di) aryl anprefergpdemgmitic fydigcarbphegaydypigiphenyl.The term (1-8C)al kyl t hi o means an
al kyl.thio _lgroup havi ng 1-8 carbon atons, the alkyl noiety having the sane

meani ng as mmdaﬁ(wcymeaﬂqddnemgtcypmﬂed garhpahiayinz13-8 karbod) abiay,) tielirig
oroups. T el AmALA OGP ORIISERSBR AN iGaEbarY! 07 olp. the

aryl group 0 147 ¢ refera bly 6 10
carbon jat offke ?éi‘ﬂr ?C "éﬁroc aﬁﬁkﬁﬁﬁhﬁ&a %%te%c%&l QH&%d gro%g n[
preferredy&re phe ycaﬁ?%ﬁ% groups. The term( ryl oxysul onyl neans
an aryl ox e en ?FPSQ?I%SIU lopst i E(ﬂﬁlec]%fﬁ?r&f‘tﬁgl seladedar bon
at ons, rr})rﬁomr eNer(abloy 8- Jme];&ﬁebomeetwm@nﬂ-eharsl biheO, Sﬁmgeﬁeenﬂaﬂn@ \
previ ousl y, N st prefer are oxy.sul f oups term
(62190 a1 ir%% Sl o iy SR Eh SRR S e A e BiesE o,
wher ei n t hgge Ihe@rmyploa&yhgronp%b@ﬁpcylﬂmr marthde wiiepyarolidigroup is a

(6-14C) aryl rou as previously defined. Mire preferred are

(6- 10C)ar yTIF‘_'L cw) @t Ihetgrosypiealkylogbpad mequs adisfemrydloaiind ey busne as7
benz y.| ar erbdifatBmis bs PretioRsly Bk, lcahntetteddb 8 ¢Rfbonyl group.

“The term (1-8C)alkoxy means an alkoxy group having 1-8 carbon atonrs, 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 carbon 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)alkylemino group having 1-8 carbon |

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



The term (4-13C) heteroaryl nmeans a substituted or unsubstituted aromatic
group having 4-13 carbon atons, preferably 4-9, at '| east 16 Metchd@pttg one

het eroatwo eglsest ed from N, 0 and/or S, like imdazolyl,péthepéiyiorss
benzt hi enyl, quinolyl, tetrahydroquinolyl, isoquinolyl,

t et rahydroi soqui nolyl, indolyl, acridinglyl, f ryl or pyridyl. The 25
substituents on the heteroaryl group may be selected fromthe group of

ot e o L eSS PR RS E AR B ©
groups may beiht ﬂhe éambnlkew obieties of w:‘taclbhmvmg) i-Jacarbon atpens atd)hawﬂ'gmet erm
hal ogen nmeags b&ﬁ %gﬁmg@luggld%ﬁm@rom ne or iodine. 30 The term

(2-70 heterocy oxy means a heterocycl oal kyl group -

fims fél) n: Eg T%e?ce@@r(bqa Qﬁxﬁrliéﬁm@elfnbﬁt%datﬁr(ﬁy&?ﬁ%]ﬂ gRdipP s tR18 carbon,
al kox ox noi e avin e ni preV|ous y

et i ned.” BBy B v Bie eyt k QE‘WU(SY‘&%}&FIk ks prgiessgs

Mar ch 2005 are\(®- GJWf)ZﬁfﬁﬁlaRﬁia tgrOuipk] O 3most/ prefgrede (di)arylamino group is (di)-

(3-8C) cycl ﬁs Aé;{iréull 8C) al koxy neans a cycl oal kyl group containing 3-8
carbon ato fi ned previously, attached to a (1-8C)al koxy group, the

360 oyl oz |gﬂaa@1ﬂ%&§k2 e R AR UG R 1 *Iﬁ%bo*‘/% ?as"%% 33;“
nmeans an afALety e SHRE HHeTNg a6 pISHIoUslY ovefineds Mesti piede sy,

attacheg tchtt&cg@hbg:oxy group, the al koxy noi ety having the rreanl ng- as
previously defined. Mre preferred are (6-10C)aryl (1-4C)al koxy groups,

pheny! ( 1- 4Thaltdtox{s- mﬂ‘.)u]g&o;@emnyl fearss:! arproﬁf/@ﬂbtﬁﬂzl group, the aryl group of

4-13C) Het ero 8C) ro are

(6 120 ar y FERRERartgtie 12 i s BB eGP CartiE etoms, e Pl
sel ect ed f sons m,ealﬁlgmjplﬁmnslyhbﬁned Mok pyaiemrédnage pMmoxycabebfdigrasar e (4-
9C) het eroa%l (1-40) al koxy -grou The term (1-8C)al kyl carbonyl neans an

al kyl car boAg temro(fpl4@)aeylemisy @Yldupan@fawmbm yhiresip] {8 @3t grwparfons
and has;st hgredEiiRAN ENY @a’%b&i %fﬂn?éj %hdfe éﬂeﬂi@ﬁ* 6Mr Sarb & Gicehd £t BELthe

EAERLCIE I e s R S LR
aryl gr OUpTBE: té{\hmll @PMC)aryl(I-SC)a]kyl 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. N1trogen—contammg heteroaryl groups may either be connected via a carbon -
or a nitrogen atom. ‘ ' :

The term halo gen means fluorine, chlorine, bromine or iodine.

.30 The term (2-7C)heterocycloalkyl(l- SC)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~
SC)heterocycloalkyl(l 4C)alkoxy groups.



contains 6-14 carbon atons and has the sane neani ng. as previously,
defined. More preferred are (6-10C)aryl carbonyl groups, MHhukesheedbonyl
groups beigw/itd nost preferred. 20 The term (1-8C) al kylywgiidraiyd74freans an
al kyl sul fonyl group, the alkyl group of which contains 1-8 carbon atons .
and has the sane neani ng as previously flefined. Mire, preferred are
(1-6C) al kyl sul fonyl groups, (1-4C)alkyl sulfonyl groups bei ng the nost

f d. I | f ,
Phe. al keny TS et GreCal PG RIS Mo B5c R} S8, siitrintl hes e
nmeani ng ascibay atems gs define greviduslye atiachié rto el (Bi8E) (IR Caiupetiyl alkibfyony |

2 I t
(614 ar y‘r’gﬁoﬁ‘%‘sﬁiq&ﬁ AT PR B Mol R 81 Suni ch

cont ai ns 604XyelgrisEKl ’é‘@ﬁ%‘oéﬁamﬁﬁ% the same neaning as pr evi ousl'y defined.

E/glrﬁg t% ,#g%pfe Pgl?@ 13@@%@{}% sul fon Wgrou gaylﬁ;rg)lﬁfonyl groups

al kyl car boawdlefmedgyrmm;sly,rmztadieldyb ag(ﬂ{S@a]hﬁxy gﬂouphthefaﬂdoay mfoidty Bagiag en at ons

d has t d
((arln GC?SI kgﬁ c%r&g%agﬁoxy grgaeﬂeav (#é% eérdlre & g&ﬁl(gﬁg)ﬁere}’ s,
4C) al ky| caPsosi(l-dk)allony rssoupreemrtbe ncgrsoerefemadorr;—za@@temlémmm The

of whi ch EoREs RN D e I UL SN AR, S R ‘#“’ﬁglsﬂ%‘%ev?éﬁif’y'
def i ned> NPEAgRapalrsied fore N &b oy fge EaPTYb RpE Mot Bretented are (4- _'

phenyl car ba@)hetexygyioLHAE gﬂgox;ggroﬁllsw rrost preferred 5. The term _
(1-8C) (di)al kyl ami nocar bonyl neans a (di)al kyl am nocar bonyl group, 'the

al kyl' gr ouphofermi(l <C)slnylcaitosylimeans antadiyl et sy grrrhph'de aﬂ]ijegempmf REd¢H Ng as

|
DoV sl 3 ABLE BERT ShA ks W sérke Bidhhflla) & AT GRREO Wlop T O1IPS:
(6. 14c>(d.g@fsﬂe@m&é@@ky%mgwsd( yllsdearoout rgmps ‘bgingdbe st ar y|

10 group ofrepdpic@h contains 6-14 carbon atonms and has the sane nmeaning as
previously defined. More preferred are . (6-10C) (di)aryl am nocar bonyl

groups, ’( dIe term (6- 14C)arylearbony1 means an arylcarbonyl ‘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, phenylearbonyl 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)alkeny1sulfony1 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)alkylcarbonyloxy groups. ‘ -



phenyl am nocar bonyl groups being the nost preferred The term

(1-8QC) (di)al kyl am nosul fonyl nmeans a (di)al kyl am nosul fonyBNgrcbrzpos the -

al kyl gr ®upont47whi ch contains 1-8 carbon atons and has' t heceapey/IEaN Ng as
15 previously defined: Mire preferred are (1-6C) (di)al kyl am nosul f onyl
groups, (1- 4C)(di)al kyl am nosul fonyl g8eups being the nost preferred. The
term (6-14C) (di)aryl am nosul fonyl neans a: (di)arylam nosul fonyl group, the

| t
or evi 032?3%9& A0 QR Gl R s 8 e BB RS MRl 6 B BB "9 2
groups,- (di‘)"jJl hogpnymen rlénfrarbcgmtmﬁwndgwaeﬂp‘z sqya¢ mpaning asgwevipnsly eefined. The

t 17-8
arkyl o ﬁ‘éﬁ%ﬁ%'ﬁﬁ;m RS A Aol PERAnaY ERPRE ) o

previ ousl y o5t Ref re preferred are (1-6C)al kyl carbonyl ani no groups,

(6140 2y OSBRSS chibie R b Soh o o

of which calkyhigneups-of 4winiah bavmtadnso s amﬂioinaaombeam]am mmarsarne Asadii@\dsous| y ’

def d f
e S R S OB e
(2-70 hete a@ll%@b%bﬁgumﬁbm&themm@fmd group containing 2-7 30

car bon ato s % &lgngvr ousl attached to an oxygen atom Mbst
prefer r'ed o E)d;&ﬁ e'yrﬂoaer el gapns A &y lamimoce 1 group, the aI’.Vl

(3- 3C]2 g‘:mc:j gmmd_fqmcmmze &Yﬁbﬂ%ﬁﬂoﬂrm&%&%hﬂe% erzs 5?%

as define ero- at t to a om .
02124703 P Li)%lﬂ\%4 er%?(e{%iﬁ‘g)g% NBL a?rIWPSgr\o@ﬁ)“

cont ai ni ngplﬁnylbnoaomhmarﬂgrmpabem@ﬂ]ermktpmfmed)usl y, attached to. an oxygen
atom Mre preferred are (6-10C) ar ony groups, .phenoxy groups being nost.
preferred. T m-tQQCXl@@(@ liolﬂd;wﬁglﬂ nyis meees an didagieylahinohdfonys gtag), aﬂ:el oXxy
groups, atgalkgp er%ag RNRile] 8 0abeE Ntk e lad B Mhe Gn

het eroaryl | e erred are, (4-9C) het eroary OXYy Qgroups. has b_een

shown tfatP®e Slé’néirg M@raa@afer%@rr c(ﬁeﬁi:)(@)% aminogylonyh ypuRs, of1-
bi ndi ng tmcna)ﬂkyleﬁﬁmﬁﬁbnﬁ@@b@heerngwmeﬁﬂ;ﬁereﬂeectIVI ty. -

- The term (6-14C)(d1)ary1armnosulfonyl 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)arylaminosulfoniyl = -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 prefer_red 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. :



A second aspect of the present invention further provides a pharnaceuti cal
conposition 10 conprising a bicyclic heteroaromatic conpodfiiags 28e5 i ned

abowg) @4f03phar maceutically acceptable salt or sol vatgebfiapegf. in
adm xture with a pharnmaceutically acceptabl e auxiliary. Thus, the conpounds

according to the invention can be qused in therapy. A third aspect of the
present invention provides a use of a bi cycl i c heteroaromatic derivatives

d h t bl | t | vat
her oo Elip RNV Er S B AT VRS Sl i Rt 5 Bl S RSt et 1ty
Pr ef epabioysly hattghed éantanomygau ahim Mereumetbrted aradbil0ahayiohy grdtipsgceptor. =~ .
or - ot Gk BBl BE AR TR bl ferEY L4 ey R o o e "
chl r al-iAQamdoxycrrppu gt kagrinelydiag pps heleraim ghlgeted foonds © anddf dp
: en%nth&éfﬁéx%'lnNEtMQ%rE%e&Ef%fgﬁ)ﬂeterbﬁﬁd&ﬂl g@lpd, pure conpounds are. well

known in the art, e.g. crystallization or chriomatography. For therapeutic
use, salts of the conpounds of formula | are those wherein. the counterion
is' pharmaceutically acceptable. However, -acid addition salts of bases
accor Hihag been shicovmitlah compneydsadfsbe sbork msei;lorteeirfoana]nacﬂ] g¢ capebihef

“prep E‘ﬁ%@@%g@LﬁEéd&hﬁg%&%“% Oglsgg@mﬁ;ﬁ,l cal ly acceptable corrlpouhd Al l

salts ceutica accept ab not, are included Wi t hin
" the.anmbit of the present invention, anpl es of acid addition salts include
t hoseAdEFndedsPEitoth HE Huesant a’é’F‘Héms@‘EHe"aEro‘”ﬁ’% roRiFBRGeRtcE icamPEHE¥bhor i ¢

act’d, cordpRf ral (Blc 8 HeteRhREBEA B 2CRbREdICaRGE dr APHarkcdiialy 2005 9a
organi c aci e citric acid, tartaric acid, acetic acid, lactic acid,.

mal efaceemahlqjsaltrms@iﬁaée theiedf, if adveiriuee widh @Iphegmy@@twailyaémtabméﬂﬁnt aci d, and
the'like. Suitable adm nistration routes for the conpounds of fornmula |I or

-phar npge Sundf 465 JNEH &R use AlrSRe feiidshd BEr ei n as the
active | ﬁﬁg‘kggﬁ'én‘%ﬂ SSEeRIAT e BibRi GRiE 347“03“5@% EPOT PGYaS <
| Nt r e powbrrinyanfie provides aswsoytaabiepus hemqrwom@i:msierivntweaw@mﬁsed nj ect | ons
'Or15‘z 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



intraperitoneal injections, oral and intranasal adm nistration. Preferably,
the conpounds nmay be adninistered orally. The exact dosel@Mdrch@g®men of
adm nistration of the, active ingredient, or a pharmaceutical conposition .
thereof, will necessarily be 5 dependent upon the therapeutic effect to be
achieved (treatnment of infertility; contraception), and may vary wth the
particul ar conpound, the route of _adm nistration, and the-age and
conditi.on of the individual subjec?ato whom t he nedicanent is to be

adm nistered. In general parenteral adm nistration requires |ower.dosages
‘than other nethods of 10 adm nistration which are nore dependent upon
-adsor pt | §RanitavRM ke ArQSROBEAR acfilHBUR a%{ogfx&he% HAMEATE, Rt~ 25. MY
per kg body wei ght The desired dose fay .be presenteldl as one dose or as
nultipIé“§¥5@@§€§a§@ﬂ€hF§@%$%@Eﬁﬁﬂéﬁﬁ@ﬁbﬁ@bﬂﬁlﬁﬁtervals t hr oughout t he
day, or, in case of female recipients, as doses to be adm nistered at

- appropriate daily .intervals throughout the nmenstrual cycle. The dosage as

wel | as ' inen of admnistration differ between a.f | e and
"a nmale r%@%%%%@%ﬁrc@ 8 es?t;an 3#1‘3( F8m8?“%%§n€€/%m§{?pi iOEé%L‘}aﬁﬂgﬁe“PF?ﬁg'ﬂ in | VF
appl i catdcoegablehealéortheenfisalsof refeied i tov dotdions: dhe dotivbe inpgsetertn atche

i ncubation nedia in a concentration of approximately 0.01-5.g/ m. 20 An
enbodi-ment may thus relate to pharnmaceutical conpositions conmprising a

bi cyclic heteroaromatic conmpound according to fornula in adm xture with
pharmaceutical |y acceptable auxiliaries, and optionally other therapeutic
agents. The- auxiliaries must-be ."acceptable' in the sense of being
conpatible with the other ingredients of the conposition and not
deleterious to the recipients, thereof. . .25 Pharmaceutical conpositions

i nclude those suitable for oral, rectal, nasal, topical (including
transdermal , buccal and sublingual), vaginal or parenteral (including
subcut aneous, intranuscul ar, intravenous and intradermal) adm nistration.
The conpositions may be prepared by any nethod well known in the art of
pharmacy, for .exanple, -using methods. such as those described in Gennaro
et al.,- Remington's 30. Pharmaceutical Sciences (18th ed., Mack Publi shing
conpany, 1990, see especially Part 8: Pharnmaceutical Preparations and Their
Manuf acture). Such methods include the step of bringing in association the
active ingredient wwth 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 disintegrants, lubricants, colorants, flavonéNgrcageos s and
wet t i ngwagenims 16 March 2005 WO 02/ 24703 PCTI EP01110748cTmbdi/10743

Phar maceuti cal conpositions suitable for oral administration nay be
presented as discrete dosage units sdoh--as pills, tablets or capsules, or
as a powder or granules, or as a solution or suspension. The active

i ngr edi enhir ﬁﬁ&cﬂi&odﬁec Esse%lﬁglt%ﬁ:toﬁs b%{és or q%ave?%%heﬁ:%ggom tions can
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further be processe a supposi
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water .priQr, to osi tions, ns swt for ,

admi ni st r8P %Pﬁﬁﬁaaéagpﬂ?ﬁm i OWI n %dB IFrf?i"e stQUGhio%h may
be gener aidedmbt;ratumarmdothe agt ancbcboddﬁmnpmfeﬁmmdmdluaéembmt 0 wiehulthsers or

I nsuffl a tT?E)ﬁ%'aEﬁ&ﬁHs&r teroaromatic derivatives of the invention
can al so e a m ni stere In the formof inplantable pharmaceutical

devi ces, zﬁogbﬁbﬁﬂlﬂwe}ﬁéraﬁ a&ehﬁste_fnoﬁclte ¥Res 1GHE! ddihe ese@sescﬁﬂerbmeﬁoa@'o%ase
rate-r egul a nb

rane. Such inplgnts are subcut apeously
or | oddl 1AimigisEatgn which é@sm{%éwﬁﬁ%uﬁ%?m Zf)oweraap PRgERL el y

const ant Hugtags @veferabdl edritains 9. Obargs g POl beﬂy Wef@l T ddsfied dogemtyom 20
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t hods, f or the ara |on ntab e armaceuti cal

ovi s Db TGRSOt o or b g Bisos b Bhinl B AR SR RN
Eur opean thieagkatt e 333, 806n bema&e)reclﬁm ap esesotoprl adivinagiened ditng t o
the pres s the
nati ve Lﬁﬂﬁwﬁﬁ@%ﬁﬁﬂei%ﬂ?ggﬁeﬁﬁﬁﬁ“ﬂ . AR RATE dﬁ%%%‘a%t BT gE”
properti SeSiEGH of adnstEipn it & %aé@m AorestiFds of the :
present i_nventi on wherein B = re r ent by formula (I an.
gener al | }nﬁésep?fgwaw&e L BV ﬂ@’h&F Q ﬁﬁﬁéﬁg%&aea% Jpe Wé@%ﬂ@s of
for FTU|‘_6VIV (thd )invatitiohs afrcato e afed Qﬂmﬂeau(dubhﬂon media in a eoncentratien of

- approximately 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:
| euxﬂiaﬁes 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.



30 'WD 02/ 24703 16 March 2005 PCT/EPOL/ 10743 -12 H/NHR3 Y \ \~/ NHR3 Rz~
X2 ANXTf (I-a) The above nentioned reaction is conduct ed6 darch@obh

t enper atwozhdves Sui table solvent, e.g. an aprotic sol vepl/§dthoas

NN- di net hyl f or mani de (DVF) or di chI oronet hane, using a coupling reagent
such as O (benzotriazol-1-yl)-N, N, N N1 tetranethyl uronium5

tetrafl uoroborate (TBTU) or brom)t ripyrrolidi nophosphonl um

h fl rti
N, N d |ug(r)pr ATRERIGH Shmbesrtmangents % hid coRBieBint oy 54 Sresomad )
wher ei n Bdisc¥te @maggumoqaswhanpdht tapletsorrmapsulgs), o:bas a pawddrer graapksast dsn t he

sane way s, ﬁr%xbeggaﬁﬂ) € TRl achP g@%@%t%ﬁg r%ée ?e;d ?.soﬁ %0 t' ng

from aci ds WI neral struct +
HORS Y _ Dbagte. ’Jamcommgmons rendurthpeb e RiRprRsGstRR Sﬁmpﬁiﬂrﬁ of ex)emm@rreeqtale is a
bond, rsepraaﬁlﬁﬁgtgdiohy formula (1-c) are accessible by reaction of an .
appropriate organonetallic reagent with derivatives of .15 fornmula (V) in
an aproti @or pﬁieﬂtﬁfﬂl aﬁﬂﬁhhs@@o’ﬁBEmtaB&i @infibsitions inchidel a@ﬂﬁecﬁtﬁ%ﬁlr@ﬂ ﬁ@dhsbe

f d I l
So:"5750, SHELEHGR i cBipbesblsrmalhe iR en Nl i, B B0 cr Jorbidose o
aci ds.. of Cﬁmﬂmmsafquexalumal‘ddmlmmampmﬂw rndimiap de wiiretyint hHfreezpatticti ons

, descr i begybainikdd§ oBE&RA ?édua&gogmya{@ﬂeﬁloofoffs%&fryh@n& loardier, fapemp%/ 24103

-10 - water prior 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 pharmaeeutlcal 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



R~ , X2 ANX (V) (1-c) A suitable nethod 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 PCTI EPO cycl iC
| act ans of LIfetROVEmEoTe ﬁ?a@u?%co NE Qﬂ’eWIEdﬂaﬂéﬁli‘]lFéﬂﬁ'S saci ds

of type (Exp. an/\/apmudlﬁwmt saohi mNﬁﬁ-dnathlfmhmﬂh éDMFSnary dichioromethmis, ng

2?ﬁ2tno|sucﬁéﬁ% %g‘gﬁf{n@ T genP BEnCMC | Gb A8 1- 5o NI e KTRel Al A oifin | N
5 tetrafluoroborate (T.BTU) 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



conditions. Aromatisation with concom tant deethoxycarbonyl ation then
yields 5 bicycles of .type (VII}. In an alternative procedudf dlarayl2ges ne et hyl
ester cawde/usild i|instead of diethyl am nonal onate. See d@fpRadRize: M
Bl anco,” M G Lorenzo, I. Perillo, C B. Schapira, J: Heterocycl. Chem 33:"
361, 1996. Cyclisation of the internedBate am des nmay al so be effected by
tin(1V) chloride. The use of tin(lV) <chloride to effect ring-closure on
rel at ed. systens has been reported: A C. Veronese, R to Callegari, CF.
Morelli, Tetrahedron 51: 12277, 1995. OX) OH Treatnment of an acid of
formula (1X) V\/ittk1eth'l bronoacetate in an aprotic solyent _'under the
i nfl uence of an nfon npcl egphilic base such as potassiu carbonale or 15
pot assi um tert - hut 0xj 'Q'Q access to an aromatic ' ener al
structure (X)'Yl Re gaures havebeen descri b¥d 37 | i vEr at Bfe: C.
Bhakta, | pdi anid. em X2Sect. B. 25: 189, 19865, OH OX) (X Treatment of
vinyl derivafivedN of ¥ornmula (X)) with diethyl nmal&hat®¥ under basic 20 .
conditions gives rise to conjugate addition. The internedi ate adduct can be
cyclised to bicycl é¥of fornula (Wby tin(lV) chloride-n@s)ated reaction .
and wor k U sultbiO BeRMotORr thelfrepdtSidybs Citc2RO8iacRCIdsER 14 A TABRIvnebARL | Vel v,
tent - but vl g4t RnPRBn G bl R8¢ forefth SrBERRCEN SepofaRaon faus & V!
place in the presence of a base such as lithium hydroxide, potassium hydroxide or

5 sodium hydroxide in aqueous dioxane at elevated temperature (40 °C to refiux),

followed by acidic-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 (VII) can be isolated. Related reductions have been reported
in literature, see for example: E. Bisagni, C. Landras, S. Thirot and. C. Huel,

15 Tetrahedron 52: 10427, 1996. | : |

/Y]L AN OEt _—
2 — NH
R“A N



Upon treatnment with a suitable oxidant, such as DDQ or wth a palladi um
catalyst at s elevated tenperatures in an appropriate soltgdatch08¢h as
xyl ene, woorzosati on of derivatives of fornula (Xl i) occreBEPE/10743

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: ¥lp IPO6atGpehisatowin 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

|(4§,=<: Ini)sqfdn, Céllefing,C FPNIEN, THeheaen ™1 : 32877,3095. 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 formmla (XT) 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.



Compounds of fornula (XVB) wherein R6 = H can be oxidised to derivatives of -
formula (XVII11) using palladiumon charcoal at el evated tdfbercht208®s. See
for exawo@r24M3 Onda, K Kawakam , Chem Pharm Bull.' Z2Qr#é8A0743972.

Compounds of fornmula (XVI1) wherein - R6 = H or al kyl can be converted to-
imnes of formula (XVfll) io using DDQ1l5as described in: H [Ishii, Chem .
Pharm Bull. 26: 864, 1978; J.l1. DeGaw, P.H ,Christie, WT. Colwell, F.M -

Si r ot nak, vin ernative

formul a (ﬁ?ﬂm ﬁ} g’i %gia%oh%?nez%%go c‘b%ﬁi &%rﬁf??‘?& El’é%tcﬁéren} &FV rmul a
(XI X) in anslonitear fashl on (vide supra) as their regioisonmeric 15 anal ogs
of formula (VIIl), i.e. conversion to the chloroimne using POC13 and

subsequent dehal ogenati on using hydrogen and an appropriate catalyst. 16
March 2005 WO OR24703 PCTI EP01110743 -17 (XVIII)RA | agtaig of fornul a

(XI'X) can be pre areqbe acyl i oy of an am nopyri hf  formul a
(XX) with chio . nPIonat t he px.es.enceo g hase.
Subsequent  ri sure oéthl\@'Egedl ate acycl| am de under the
agency of 5 et hoxi de in ethanol )224)#/4\ : | 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 St adI 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 formul d'poRdreatmgnt Witk aritighleroxiqantsuck aPRQrpryEy p dpHpéEmsataly
chlori de rmaraeédeder@wa&hte@moﬁn ﬁsﬂﬁdtmbmﬁt Qichf & kglad %M&ﬁ&abfon at

hi gh tenprc%%l%at?vésno o?n%fa occuxs o &naz%hngsd' gr ccl:umcr)]lugelspo géﬁera?tfgnexrl
(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.



In a simlar way, |actones of type (X)II) can be prepared by O- acyl ation of -
| actans of formula (XXI) wth chi oro ethyl mal onate and sdbdemphéngs

cycl i sat Wh02/28F03, Y-\ WCl "' CEt. . AN OH 15 Fur opyr i POI/EBI 1/ 3430f
general formula (XXI'l11) are accessi bI e by selective Oalkylation of -

| actams of type (XXI) using potassiumd&bonate in acetone, and subsequent
ring- closure under the influence of sodium ethoxide in ethanol. 16 March
2005 WD 02/ 24703rPCT/ EPO1/ 10743 -18 () + EtO0 OEt Thi enopyri(m )dines of
general formula (XXIV) are accessible by treatnment of chlorides (XV) with -
et hyl nercapto Al W,mder the influence of a strong base. In a typical
experinent, one qU| val enttof EHP OF) is reacted with 1.5 equival ents
of s et hyIRmar t etate and 2 equi vl ents ofpotass@dftert-butoxi de in i
THF. Under theseNconditi ons, the acyc®ic sul fide undergoes spontaneous
cyclisation to formthe thi enopyrl(m)dl ne of general fornmula (XXIV). If

Rl is (hetero)aryKIVkubstituted with an electron w thdrawi ng group such as,
nitro, the abovenentioned cyclization is acconplished via a two-step-
procedure, involving isolation of the internediate 10. thioether, followed
by treat mefitcatonarty of chiboridea witth gsrersiufobmule. (BTVDERithr(N- dkubﬁmtﬁlaﬁnate&lyﬂef | ex

t t t {
arboxyl o S (0 Wk buOBhRD fgfff&?"%%@%@%%@?ﬂ%ﬁgf Fre il AV,
al koxycar bReke Wmfeﬁw@nmé@%bwww ﬂﬁlﬂha% g%é&n@%h as

l'i thi ums h}eiHOPh&S:. PWeRtHeaa p329M20y drogpi de in-a mxture of wat er and an
organi ¢ co-sol vent such 15

R1 Z 0

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

| 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, '



as 1, 4-di oxane or nethanol at el evated terrperature (40 Cto reflex)

foll owed by acidic-work-up. If W= CQal kyl, Rl preferabﬁ?'\/ﬁa@hl@@?ﬁzyl ‘to
enabl e swioaekemwse hydrogenol ysis of the benzyl est er funatigraponivise
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. Aasen@abt) 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 chlonidiss difogrmaN®Ix) eéﬁnae R bV A tionPI il MurGpPenipfindlGRer
forrrula()%) %Pso be pre% s’yldtgrlxjtlogn of  t b g“(]:le W th
met hyl ene F?‘Hﬁzﬁ% ﬂr@rﬁéﬁy %3%‘@& §/PieEeRee0b @ sfitatle base. Subsequent
( par a) f or rgdelbsiae of the intermediate acyclic malonamide under the agency of base (sodium
. 5 ethoxide in ethanol) or tin(IV) chloride then affords the bicyclic lactam of type (XIX).
Similar transformations have been reported in literature, see for example: A.C.
~ Veronese, R. Callegari, C.F. Morelh Tetrahedron 51: 12277 1995; W. Stadlbauer, S.
Prattes, W. Fiala, J Heterocycl Chen. 35: 627, 1998,

, w O 0O Co '
' Y ‘ —— (XIX)
R /ll\)I T CI/U]\OEt -
A7 TN” TNH, - )
xXx -

- Depending on the substitution pattern of the amino pyri(mi)dines of formu.la (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.



(XV) . + SnBu3 () + =PPh3 + O=CH2 ----go Simlarly, treatnent of chlorides
of general fornmula (XV) with trinethylalane in the 20 pré8¥ack20i5 a

pal | adi uw@Eaedabysst in an aprotic solvent such as THE gi veecpep@sm7io WO
02/ 24703 16 March 2005 PCT/EPOL/ 10743 -20 nethyl pyri(m)dines of general
formula (XIV). Rel ated syntheses have-lB&en published -in: Q Lu, I. '
Mangal agi u, T. Benneche and K. Undheim Acta Chem Sc. 51:-302, 1997. (XV)
+ Me3Al . Rz A 5 Conpounds of fornmula (X)O wherein Y = N, represented by
formula (=-a) can be prepared via several |iteraffire-bgased approaches
*".y OBt O cam(am NH& "A® 'N "OH -a e) (XXl -a)l For fexanpl e, -
derivati ves~Qf forgrul a {IXXI fa) wher & Rl = (6- ¥4OR

13C) het er oa may bEtOSyntthesPked by condensati h '

wherein Wis as previousl grdefined, wth altrelyd XX 1) armatcorrpounds
(XXI'X), which may be isothiourea (XXI X -a), isourea (XXIX b), .-
monosubstitut ed guani di nes (XXTX- c¢), disubstitut ed()@iﬁhl dines ()X X-d) or
amdines (=-e). HR4 XXI X-a) (XXIX-b) R2 11

- 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.




Y NH Rz~NNH (XXI X-c) NH2 (X-d) (XXCX-e) 1s In a typical experinent

conponents (X)CVR}, (XXVII1) and (XXl Xa e) are suspended ! gwat&ﬁzﬁ?ﬁproprl 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,
ctch as DORFSHR L for ABHRG: B B Cld RS S A Ber i hed 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.
Masquelin, D. Sprenger, R Baer, F. Ger ber and Y. Mercadal, Helv. io Chim
Acta 81: 646, 1998. Conpounds of general f ( XX) wherein Y = N
represent y formula (XX a) maybe pregp ra a simlar condensatlon
strategy, “OYVCHFR ORI | e. NC ' ON (X;(Ml\ll) 15 (xX-a) CN NH2

Al ternatively, conpo&ggggpf gener al Rk0 Qar e accessi bl e by

ammonol ysis of chlo of formula ( ‘aqueous ammoni a and an
appropriate organic-co ST ORS®

Palladium-catalysed reaction of chlorides (XV) Wlth vinyl tributylstannane or
, teﬁavinylstannane gives access to vinyl pyri(mi)dines of general stnicture {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



sol vent such as 1, 4-dioxane. This transformati on may al so be acconpli shed
with ammonium chloride and a tertiary am ne base such ad46MaRRR00HM an-
aproti c %@ ¢s@a%g3such 20 as DMF. 16 March 2005 WO 02/ 24763r/Redhel/ 10743
-22 Chlorides of general formula (XV) can be synthesized by the art-known
reaction of lactams (XXI) wth POCl3-i20 an appropriate solvent, such as
1, 4-di oxane, at elevated tenperatures (60 Cto reflux). (O Derivatives of

. formul a = 4

130y het er JaPY PV RMIneS of e O ptin T T RIEA EIAG ol ol mubiig ves

of for nul an: QX3x)I. Mattgalaghy, E‘UBennwch@mplﬁ(l Padhéem, ActedClenb Sci §ut308n13%act i ons
can be found in. literature, "e.g. S. Kohra, Y. Tom naga and A. Hosom , J.
Het erocycl . Chem 25: 959, 10 1988; A A Santilli, D.H Kimand S V.

Wanser, 3. Heterocycl. Chem 8:445,1971; 3. Oarlg M S. Shannet, D.-
Korakas and G Varvounis, J. Heterocycl. Chem 3% 1065, 1993; S _
Tunkevi ci us, Liebigs -Ann. Org. Bioorg. Chem 9: 03, w1995 15 20 Pyridines,
of general mul g (X wherein Y = CH A =S = CN, represented. by
formul a - are accedsi bl e by sequenti aéz al kyl aplon of c3-unsaturated
dinitriles of general structure (XXXI') withaACartwh dt sul fide and ai kyl :
i odide R2-i to give conpounds of -general fornula (XXXEL), as described by
P. Mlart, Tetrahedron 54: 15643-15656, 1998. Cye¢Ktwati on of conpounds of -
formula (X)CXI) under acidic conditions as described by K Peseke, Z. -
Chem 29: 442-443 (1989) yields pyridines of general formula (XX1b). 16
March 2005 WO 02/24703 PCT/EPOL /10743 - 23 R R CN

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

L
‘ NH

0

. 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 '_ \l\fl-_lz \lﬁz ‘ \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



CN (XXM SNOHR2 (XXj b) S _S1 R R CN (XXXI'l) Conpounds of general
formula (XXI) wherein Ais a bond, Y = CHand Wis as pré&Mewsg0%ef i ned,
repr esenwed2izyreBor nul a (Mc), can be prepared by reacti orrcIfEPouns®mBUr at ed
ket ones of general fornula (XXYII) with am des of general formula 5
(XXXI'V) wherein Wis as previously def2hed, using a strong, base such as
potassium tert-butoxide in the presence of oxygen in a suitable sol vent

such as dicaRioRytes %(ﬁ@ﬁﬁ' a@@tate, B@&a«h@&eﬁmﬁdb%ﬁ«téoaﬁﬁa Qﬁ&ﬁd@%@ 'ad&’&is %h@@ﬂl R
ett. 36. 3307, 1995. Rl

Jain, changar [ etr :

H2N O( @5 P?@&)@Hel%’a@t FFBB%”‘ Q@e& %c@ﬁtf&? ersqmalpﬂ Bambgi K- as in
vit rg and Saﬁo\andd{ &Sﬁmygyﬁthemﬂ%ef 1,24 ﬁbm|ﬂﬁ—Eﬂiﬁag§SMVHﬁ§Saﬂﬂc and A M. |
gona otro no I esse tacte
wi th the Chsay M R b A My BPssan, AP TRy i bi tion
of a fuhctMmurrésﬁatcs@:yph Ghews.u28d.1690 1&8&5@1 gha dasmaoifi Shak @@)@Etse

I sol at ed u

Soent o, Bonaath Bokdn sh oA EHER |0 bn S0pr, SREPLEDBR) by hfedl Ribtea |
Chi nese H&YEHzEony Hay alse|be PeHgrmest prop selid $@P°Iéﬁ%°hé}3§ﬂe@¥ﬁeﬂfb%’él usPRETEr abl y
the cells g rigfe INAKEAREE 86t Qat@lA(L.i MrRhziRland WO - HMIRCY.I Org. Chem. 63:
SEE L Sl B S T

| i nes are
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 - }




. (Sanbrook et al., Mlecular doning: a Laborator y Manual, Cold Spring
Har bor 16 March 2005 WO 02/24703 PCTI EP01110743 - 24- LaB@N@de?ﬁ?OﬁDr ess,
Col d SerﬂglzﬂlaTﬂBor | atest edition). Expression of receptRCT/EBOIZMT4I ned by -
expression of the DNA encoding the desired protein. Techniques for site
directed nutagenesis, ligation of add2Zi-onal . sequences, PCR and
construction of suitabl e. expression systens are all, by now, well known

in the ariGhiGedds S gerfal ahimlh (KW dahVbBs RN Byt 8 a@@l’éﬁdxﬁﬁré&%ﬁ&%? can

be constr cted usm standard sol i pha .t echni ques,

or ef or abl SihdRic i 3 GHpOPRES ToUriba jak6n 2t SEVatad o
control eltmﬂpmﬁuésqﬁof’Ca@mﬂmtl on and transl ation of the included coding
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 w de

vari ety of hosts, including prokaryotic io hosts such as bacteria and
eukaryotic hosts such as yeast, Rpl ant ceI | s, insect cells, manmalian
cells, avian cells and the |ike,) Celys expressing the receptor are then are

t hen cont d with the test . ¥ nd to observe binding, or stinulation
or 1 nhi bi t¥ of "a functional [response. Alternatively isolated cell

menbr anes contai ni ng theR%xn esS§eEd rgcept or may be used 15 to neasure

bi ndi ng of conpound. For neasurenent of binding radioactively or
fluorescently | abel ed conpoundgX¥wpy be used. As reference conpound hunan
reconbi nant LH can be used. In the alternative also conpetition binding
assays can be perfornmed. Another assay involves screening for LH receptor
agoni sts conpounds by determning 20 stinulation of receptor nedi ated cAWP
accunul ati on. Thus, such a nethod invol ves expession-of the receptor on

the cell mﬁﬁﬁeesobfafoﬁﬁﬁlh Qer mebzﬂxvosl Ng abhd R'c@ ot F61AC)aryEDE (4-
conmpound then neasur.e

r educed orlga%%ggwgf mﬁ%ﬁ%ﬁﬁpﬁbed YoR AHE i Tofloosyﬁleveiefw%‘fcﬁtolfr’f&m@ﬂ?ect of
the test (Xo@owiitk wadcusbimdeophilen Réletedeswdstitation 2f%adtivnadetint borfomnd ditr ect

measur enenfe of, & 059% Q&@nk,t r ané%dég& Qﬁd%pﬁéﬁ%cf'ﬂ{a@%@%&s C!hiﬂﬂ%ﬁ% 9gpAn be

used which in ad 1on Wt ceptor aré al so.’

t ransf 8t d388i Ah’\ag@éﬂbrﬁHDﬁbmeﬁﬁé(ﬁiVn@]@S?%50HPT§¥OC@%1n§hﬁlﬁe8 éﬁzlolh of
whi Ch. Clark, M.S. Shannet, D. Korakas and G. Varvounis, J. Heterocycl. Chem. 30: 1065,

-1993; S. Tumkevieius, Liebigs Amn. Org. Bloorg. 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, Cyclization of 'compolmds of formula (XXXII) under acidic
20 conditions as described by K. Peseke Z. Chem. 29: 442- 443 (1989) yields pyndmes of
' general formula (XXI-b).



responds to the level. of cAMP. Such reporter genes m ght be cAWP inducible
or mght' be constructed in such a way that they are conmn@Mbteh20d novel
CANVP 1 esp@y@infs30 el enents. In general, reporter gene exphasshffvam ght be
controlled by any response elenent reacting to changing |evels of CcAWP.

Sui tabl e reporter genes are e.g. LacZ 23al kaline phosphatase, firefly

| uci ferase and green fluorescence protein. The principles -of such _
transactivation assays are well known in the art and are described e.g. in
Stratowa, Ch, Hnner, A and Czerfi'l of sky, A P. (1995) @f _

r. Opin. Bi gsechnal 6:574. .16 March j2005 WO 02/24703 PCT(|EPOL110743 - 25
For sel ectivng ingClt 10.5 M nust relsul LG an activity
of nore tha 0% of the—rraxi ma ed>¥s a ref erence.

Anot her criteri m ght be th CSOCNal ue whi ch nust |be £i10"5 M
preferably < 10-7 M The skil$ed tisan will reco zeNhat~giesi rabl e EC50
val ues are dent on the k conppound  t est ed. For]exanple, a conpound
with an EC5 ich is less tH¥#n 185 Mis general gz congizgeped a candi dat e

for drug selection. Preferably this value is lower than. 10-7 M nore
preferably 10"$ M However, a cofpdddB which has a higher ECSO, but is
sel ective for the particular receptor, may be even a better candi date.
Screening for LH receptor_agonistic _conpounds.can al so be performed by
Using a - 16ORBENRs o gpgred doTmE ¢5STh e Abivibonty Y RABEr W £ aaind
Di czf al usyprefiouly Hefihed, résitsentzddQCoimola. (X5 -c) 56 Be/greplrod d9ibdtioBof ,

Kl oost er boer . an chuurss, A., (198 oendocri nol.o 0 »
reproduct i o'r“nsgf’%ei‘?ﬂfsé’tf %Per%&mﬂ%wgi “%@'i S %L%%F?Lg?@%a V.,
49-58) . 5| n(XKKEV awhergin B isms| previounsly definéd; asiog tacstromg diase subht assposassizmone
producti on, 3 ' ig:cell.s. ; hE8:3-15 To
easure | el Oy EAREpREFloR o sl f SR IR bl SRS |
i nducti on Related ayglisationsrhae egn dsscrdeddnel. Jain, FhRescharssy, Muyafiteliniemal e
m ce can beetphisRd 1wt Bs: 330y ey, FSH and approxi mately 48 hours |ater
treated with a LH agonistic conpound. = The animals are killed after LH
agoni st treatnent and the nunber of ova in the oviduct can be ' .
m croscopi cal | y assessed. 20 The conpounds of the present invention can be
applied clinical®y in those. regi nens -where now LH or BCG is used. These
include LH substfitution among subjegys with hypogonadal hypogonadi sm

W

either male or l e, n‘idcycleiﬁ_ni stration to indu
.+ i

HgN. ~0

R2

kXX?GJI) | (Xxij XX

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 generzal, expressed

receptor is contacted with the compound to be tested and binding or stimulation or
15 inhibition of a functional response is measured. o _

" To measure a fanctional responsé i_sdlated DNA encoding the LH receptor geme,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be |
‘ the Chinese Hamster Ovary cell, but other cells are also mﬁtablc..Pfeferébly 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



ovul ation (ovul ation induction (01) or controlled hyperstinulation (COH or
stimulation of the corpus luteum. 2s The follow ng exanpll@ylaghgo0s - '
i |1 ustrawiouenhims the invention and should in no way be iptEEPsiBles as
limting the scope of the invention. 16 March 2005 WD 02/24703 '
PCTI EPO / 10743 -26 Exanples Exanple |-2df- But yl 5-am no-2-nethylthio-4-(3
- met hoxycar bonyl | oxy phenyl, - 1bi eno[2, 3- depyrrzm . di ne-6-tar boxam' de 5

et | e ou&elé@%%??@ﬁﬂ%%@& Tl Sattel) BB B O ooty Mefinda® O}

cyanoacet atseexpraszidn) ofathe Wﬁmb@ﬂgd@t ﬂ@ﬂmﬂaﬂr@m Trghnignesafes site dirseted (2
M) was Sk éﬂasﬁt eg@ﬁ% fopr a(ﬁhtl?onal_ k&gﬁﬁﬁ@é | PARM 2 UE&S%@&O?IE{%%.&'\!&&OC in

an ice bath, oflft andt e resi due was heate until a
clear sol UPPERSASYSBNEAFHL bymw.oBel known wa thexat. Rortions ariallofihe BINAHO to°

pH 2 ang capbdgt e Qiesira @Potbﬁec%ﬁﬁb@ conaﬁhﬁ:téfpeyﬁrheﬁtﬂuyr %ﬁh&n&@d &olid

274 2. 1's Teee toghiuag, preipispbh o iclid RS ot e oot SELBI T SRR
(CH3OH) %ohﬁbbél‘e)neﬁis)for frafdotiption Snd yamsidiondeftht hmolydbdfmjdmg sequence can
fl-2-methy d t

sti rrgg sol%etﬂog%\ég:‘tggﬁg bﬂﬁ\ EQ&%%QQ@%&&,X%QL% Ct%Zma?r%L%?l 1°0- ggshy ro>c<)ya
pyri m di nedqreseaisble Wlac mqmwtlbl@' Witly 2 wide vm@xaﬁ ogtg, Imlytdmg\pmkwc@fs

N, N-di ngt hadsaniilchn®s Wasterdd ded eulbiry6tic ﬁoé’ts ahcB @S C?éetgﬁe Xlaiﬁ't eellE en¥Rs cepg)l ed to

OCin an ice bath a Ps‘,_érUShl% % %ﬁé slowy ad fter Ccessation of the.

exot her m c®@ ipp Re 12ngth -added. The solids were coll ect ed by

filtration "‘H}dex%rréses%g' e Y850 2 Wk mai Soltotel ittt ol éﬂnlpoun?i
. observe binding, or sﬁmulation 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.



TLC. Rf= 0.86, silica gel, CH2C12 (c). th | 5-amno-4- 3 nethox hen -2 neth
lthio-thieno 2 3 'rnidine-6- .30 carboxvlate Potassium tensMaghagdsdde (150

ny) was @drRd4il a stirred sol ution of et hyl 2- nercapt oagghdlfi¢ds 41) and
6- chl or o- 5- cyano- 4- (3 net hoxyphenyl)-2-nmethyl thi o- pyrimdine (exanple 1b,

244 ng) in dry tetrahydrofuran (THF) (45 ). After I h, the mxture was
cooled to OCin an ice bath, diluted wwth H2O (10 mM). The-solids were 35
col l ected I tration and drjed.in Mar.ch 2005 02/ 24703
by epot) 1 asiosaE R BBgat HenRal Ty hA o SR0aH o oty P R, | o
gel , CH2C120% (ofiYhe ﬂxanmahaetzﬂsamwhemLHaxyxpMaaw )ef@ﬁmmwnbﬂleneﬁﬂenonmmgﬁt 3- d] p-
yrimdi ne-6s

5- am no- 4- fﬁ@ Qﬁ%ﬁéﬂﬁ% - -hg%éhlol tlﬁi%re%ﬁabe%g[lg yd] pyri m di ne- 6-

car boxyl at?hé @mﬁewla@néaﬁ wﬁ! ?e%o%ﬁzmt Qie§§QJlé/€Et é%ﬁegnat‘et Hg;ﬁmgéntlogfﬂﬂé oxane

(270 m) and H2 . Lithi um hydrgxi d g). was a
mi Xt ur e waSouaRoup: é%ft%@r IFPDBWE’ l¢, gy compopn: Fﬂﬂlfm% sorvehich & e B d07 PLis t he

m xture' bgenemup@bamdﬁed andndibisie fdixec&ug elewium. Padf&ablyhis valddQs lobe thaimai ni ng

sol ution 1L.di f kel n resul ting
pr eci pi ta\tl\g?v\ggrqm? m"gﬂﬂgf@ gﬁaﬁ%ﬁﬁ go?ﬁgﬂgy%ﬂaﬁafeaﬁg%‘?r% %ﬁw t he
pr eci pi tatElmhweforeth@wdclﬂyrwm‘a‘pmﬂﬁﬂaﬁomemmbd;ﬂetpmdltilabecane and then with
di et hyl ether and drying in vacuo _at 50C over ni ght 15 Yield: 8.45 g Ms-ESl:
[ MrH] + = 3%@eqing Gr R zeceptor agqnistisacagapoundspan alsoHmoppriorgyed iy using () .

%gnt Zgbigglméu&m ig2celBifksdy iVam DArdmE BN RoteReAVD ) mid Diefakusy, E.¢h oyg! m di ne

5- A no- 4- @ gpﬂ?ﬂ%ﬁ@nﬁ? =631 Mawoerts By Kioostabpes 5L 811‘?)§F1i1%ﬁ141%87(3ar boxyl
ic acid (Nuatpldectiflology Gof) remsdubtisaolRe®Rollandiret eH2EAR, (Bl@Rierl Beience '

Benzot 11 aagfekicth 5.y ubleh) o LRSI Y BRERL LRRRR A Ferld BTV

(8.0 g

u

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

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 ihcluds‘LH substitution among subjects with
hypdgonadai ﬁﬁogoﬁadism either male or female, midcycle administration to induce
ovulation (ovulation induction (OI) or controlled hyperst:mulauon (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. -



di i sopropyl ethylam ne (D PEA) (6.6 m) and tent-butylam ne §u| m) were
added and 25 the mixture was stirred at roomtenperature f% 35=ht3005l'he :
reacti onwo st/tares was washed with 5% ag. NaHCO3 (2*100 n popmsodMrag. HC
(2100 m). The organic layer was dried (MgS. ™) and concentrated in
vacuo.. The title conpound.was purifie@éby, chronmatography on silica gel
with heptane (hept)/ethyl acetate (EtOAc) = 1/0 to 3/2 (v/v) as eluent. 30
Yield: 6.5 ipf% [MtH { = 403.0 HPLC: Rt = 33.56 min, colum 3 p.m Luna
C-18(2) 10 . flow .0.25 m/mn, oven tenperature 40C, detection 210
nm + 254 nm eluent 16 March 2005 WO 02/24703 PCTI EPO1/ 10743 -- 28
HZOacetonEKambﬁ(ﬂ—BCl\l)/CI—BOH = 70/28.5/1.5 to 0/95/5 (vlv) in 50 mn (f).
tert-Butyl 5-3 (.

oxypheny_| 54
met hyl t hi od}

ifyide ey inixe -th| eno[2 3- d] pyri md| ne- 6- carboxam de
(example le, 1.8 g) was di ssolved in dry CH2C12 (30 m) and the resulting
sol uti oA was cool ed down to OC. A solution of boron tribronide (1.28 m) in’
dry CH2CI2 (30 rr1) was added dr(l)pvm s%iand t he mxture was stirred

over ni ght i ineo dropwi se to the

reaction mwnﬁetﬁfts hem?ﬁaﬁ&*ou&a saffate *I?s%r%t) @M%x&ﬁldaﬁydﬂm qaj,ter,
CH2C12 was renmoved fro _mxture by evaporatlon and a | arge anount of
Et OAc was gifeeanvacetaie (HR kD) |ang dptassium, grshrngta 1dh mak 1n ahy. ethapedtdd mby i ed

(MySO4) andvas: @&l@s@faf ao‘@lfdrrs KATHE react{b® ndixtute Jad céélewﬁoﬁsﬁc {nl\ﬁiﬁlc)e batﬁ89 2
HPLC. Rt = 4 mi al um

e.e
O CHaEN it Vs DEHEA 5 atet Ug9) Wl Besiear solpn e qbisiped
5-am no- 2- Th¢ Eblhﬁm Waé-aélalf(edﬁifﬂﬂﬂmmr Hﬂiyd) pikv2 Hﬂ@ﬂiyd)lbd th 0 & 2n ibe 2fh.c] py

r5n glmnﬁofsz(:?fié%)ﬁ ﬁnﬁg%&fa%wg d?(cf% %ﬁ'}tsahtoﬁl engflsdgl dajcgyrl zZni -d| t. e-6-

Yield: 186 mg
MS-ESL: [MHH] = 274. 2 :
15 TLC: Ry = 050, sxhca gel, dlchloromethane (CHZCIZ)/methanol (CH3OHJ =
| Y1 (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. '



car boxami de (exanple if, 100 ng) was dissolved in dry CH2C12 (5 m). DI PEA
(500 pl) and nmethyl chloroformate (199 t1) were added andéMaechr288Tti on

m xt ure waspggsr ed at room tenperature overni ght. The rpegaipofie7as Xt ure
was washed with H20. The 25 organic |ayer was dried (MgSO4) and o
concentrated under reduced pressure. Theg title conpound was purified by
HPLC using a Luna C-I8 colum with the following gradient: CH3CN 1120 =
10/90 to 9?{}@ (v/v) 0 mn. The title conmpound was then |yophilized
froma mxture of ixane and H2O. Yield: 93 ng 30 M5-ESI: [MrH} =

447. 4 BPLOVISESL . 56 IEMﬁH] coBlndh Luna C- 18 (see exanple le), eluent

H2O' CH3CN FL #0160 t op(LAQAQ &Ml ell@ﬂ?_"ﬁ mn 16 March 2005 WD 02/ 24703

PCTI EP01110743 -29 Exanple’ 2 teft Bu f 5-ani no-2-neth ly
thio-4-(3-(allyloxyc y -phenyll Opy' mi di ne-6-carboxamnm d oxami de The
reactios ofd).t £Amibeayl3-rheBiRdedyNBiHsthitiietfedo}2 Bydp eoivpieNs LarbbRVIaN O 2, 3-
s. d] pyri m dine-6-carboxam de (exanple 1f, 100 ny) W th al 'yl chloroformate-
(274 1) ESerformed accor di ng to the met hods described in exanpl e 1g. The

ol | our oot vas BUbk SO ERL SR H i P SRR |
conpound viesbadylate (¢xpompld 16, 2627 £) was dissolxediirea ofixtereofil dxdimenarf2’tHad) i o

Yiel d: 1020
e VesEal. tidth bySiodl o e e O ity wo s g8

C—18(seee e le)
15 Exartp é@&”@ﬁﬁ% | Adigraneowas Frameverl o the nuxigre by ey aperationh 2ndh e
é t hi enoz&eadudw]a@yakemu Ilﬁlﬁzﬁ}d Tae lmmmn@ s’o‘hﬁmh&mtacﬁﬁﬁétf td g O-Huddding
am no-2 ne r OX |
G oy i e o8 s P Bt R BB B E PR 57 Fashor yith BRPoTEPEY rat o
(368 1) of water in the precipitate were removed 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 -



20 was performed according to the nethods described:in exa l e 1g. The.
title conpound was purified by HPLC using a Luna C 18 col $&Mawhh0% he

fol | owi NYOPRATENt: CH3CN/ H20 = 10/ 90 to 90/10 (v/v) in BSO/FRO1/107TBe title
conpound was then |yophilized froma m xture of 1,4-di oxane and H20. _
Yield: 112 ng 25 M5-ESI: [MrH + = 523.28BPLC: Rt = 22.22.nmin, colum Luna
C-18 (see exanple le), eluent H20/CH3CN = 40/60 to 0/ 100 (v/ v) in 25 mn
16 March 2005 WO OMM&Soﬁﬁ[é(EIPQCNJMPQE)H =300/2B58nplte 0194/6t(AABnP30 I
5-amni no- 2- net hyl t hi o-4- (3- (p-nitro _benzvl gxycarbonyl oxy) -phenyl)- thieno
2, 3-d] pyri m di ne- 6- oxam de The reaction of tent butyl

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

d] pyri m di ne- 6- car boxam de (exanmple'| f, 100 ng) with p-nitrobenzyl

chl or of Or "(Bt %ert-(@ !%mm&-@-mgﬁl% %iromgé- v qzrndu'h@ﬂvlt) %Eﬁtﬂzrﬁe&]%%uﬁ 1§-8r' bed |
I n exa . e conpo , Was puriftied by HPLC usihg a Luna C- 18
col um tﬁmm I owi ng gradient: CH3CN HZO = 10190 to_ 90/ 10 (v/ v) in
30 mn. The |t| ound was_then y il I Xture.

1, 4- di oxar@% RO, e 2oty 3%3‘3 ]‘Sﬂ enota g ‘%“'?zt

21.45 mi n,caﬂmlxammdel.(umanﬂela IS@mdmsxﬂeed m)dryﬂmﬂﬁ(30|'ﬂﬁm’aﬁlﬂﬂ:@|‘iemlﬂﬁg 60 to
0/ 100 (v/v, I t vl

5- am no- 2- g)rle xIt %ggﬁ%%x@ggr g‘?lhtf-{%?# oro%mbmﬁmc%%pe%go?) l%dry

dj pyri m diGH&:@: & ndkavascaédath@rqp@a@t anshthef mixsire - §tmed overnight at room

5-am ngg Z'EEEb&Xﬁ@' 8Sat? aﬁ?’l\mﬁﬁ@ %Qedmla& drgﬂnﬁ%@[tg the reaction mixture

until
ddpyri m di ne- 6- car bgxam'd exarrpl e phenyl chl orof or nat e

(324 1) %s%gn g fhsr ﬁ%@ha@%rram@nt E@W@ﬂﬁ%m@&hdw%rrp%m Aosk Wl e 1g.
The titl e 6QARO® deva}ﬂ@z&tlﬁbl ranalaeldrg%yarhiﬁme of Fit0A.cawhdinaddd: The aRpaid Iayet h t he

fol I ow ng&adl Eﬁci w1th sat. ag. Na%[%&) dt(lefgs%of an% c§011c;t=;r3trated[.l BV%CIEP) n The titl e‘

ol

conpound
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!pmmldme-ﬁ-carboxmde .

" 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: ‘93 mg -
30 MSESL  [MHH] =447.4 __
HPLC: - Ry = 17.56 min, column Luna C-18 (see example le), eluent

HyO/CH3CN = 40/60 to 0/100 (v/v) in 25 min



25 lyophilized froma m xture of 1,4-dioxane and H2O. Yield: 89 ng Ms-ESI:
[ MPFH + = 509.4 HPLC. Rt = 21.12 min, colum Luna -C 18. - (&WMerckX8ipl e le),
el uent wWa@2CHABEN = 40/60 to 0/100 (v/v) in 25 mn. 16 MponErBOdE43 WO

02/ 24703 PCTI EPO /10743 -31 Exanple 6 tent- Butyl 5- am no- 2- net hyl t hi o- 4-
Q (p-nitrophenoxti carbonyl axv -nhel | -- 2hi-eno 2 3-d] pyrim dl ne- 6- car boxam de .
The reaction of tert-butyl

5- am no- 2- Egpg[%:mgtzhl 04- ( 3- hydr oxyphenyl ) - t hi eno[2,3- 5 '

d] pyri m di ne- 6- car boxan de (exanple If, 400nmg) with p nitro phenyl

chl or of or rkeRnH{1207 ng)aﬂﬁﬁé.zgﬁém . gk R EpasiedsRcs.i bed in
exanpl e 1g t|on 0 pressure yie
crude tit | EHHIR " 569 M5-ESI: jMHHl ~ = 554.6 i o TLC. Rl=

o oni o o The rﬁ%ﬂ%ﬁ’ T da b \S A é-nPE%ﬁs{ S e hisa0l-3+ i eno

[2, 3 -&7]qpydimnidinee-corboanhile (axdrgsie 15 108 mrgBuhﬂ:l allyl chloroformaie (274 nl)

oo boxans1 T ReLioee 3 dng o AR desbif R ctpatoff Y ThOMER Bfibomma 4
few drops wasf phiifiell iyt FALCO usingi al dubDVEE weolermd vt thoi Etlleyinga ghydinny| .
chloride (&g (ffﬁi)ﬂzoaﬂd 16)98ER (98416 g)@’]‘ﬁﬁe&r(ﬁ%id AR 1B Ccdnitubl OF ure was

stirred at I’O t enperat ure OVGI’ e _reaction mxture was washed

with H20. IYPIéJJh%Qj‘afmI@alIﬁ%FeQ Ldediosgpe aed Hpso1) and concentrated under -
reduced, p ur The title conmpound was purified by HPLC using a Luna C-i
S col urth vf’tefﬁi t he f %8 ng gradient: CH3CN/ H20 = 10/90 to 90/10 (v/v).in

304m.d|noxark1t§821¢# Hzoo[wggj}g_);\%s t hen | yophilized from a mxture of

Ry = 19.82 min, column  Luna C-18" (see example 1e), eluent
H,O/CH;CN = 40/60 to 0/100 (v/v) in 25 min '

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 -



M5-ESI: [ MrH 4 = 488.4 TLCRf = 0.6, silica gel, hept/EtQAc -111 (v/v) 16
March 2005 WO 02124703 PCTI EPO/10743 -32 Exarrpl e S tert 1BJargh 2005

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 mxtu was stirred at roomterrperature 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 eADu N 5- a-ﬂlﬁo-tZLﬁlEﬁ 1this @%@E éfflg)’Fi“Bl i zed

f d:. 76
4ggm2a 4P, P v ol&% g@rdbﬁoxa &@ﬁ%ﬁa\pﬁs W Iﬁ‘?}&i&l Wwym&rswle@lwom% 1 is

~m/min, (694 mgjlwdns ﬁéz&)rmm acbaiding t¢1Rd fabthichs ae%ﬁb@@ni @m&{plé)ﬁg (meym n 15

mn Exanple 9 h I1h f onani do -
L BT oS8 o ph By 0L TN L s Ll oSS BORARE 0
ni t ropher vgradlﬁntrrﬁﬁkﬂl‘i/ bi-0 = 60/B0 ty B 0 hw/iv) in 30 menAThm wmcnnpdund was then
S-methyli g ?@%ﬁ%’%& b eo@@g cﬁm%eaﬁ%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:begAwater (100C). The solution was cooled to
roomtenperature, acidified with 2N HCl to pH 2 and cooled to OCin an ice

bath. The H®ISO ting Ry eei pl.4fteinjasolimit &uad OFI8 afset vexampl le), 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_ :



with ice water. Residual water in the precipitate was renoved by
coevaporation with 30 1, 4-dioxane. Yield: 54.0 ng. MS-ES Majch2d@E |+ =
289. 0 Tlygo o2/2k¥fo3= 0.3, silica gel, DCM MeOH = 9/1 (Vv/V). pkG/¥Ri58v442005 WO
02/ 24703 PCTIEPO | 14743 - 33 h).

6- Chl or 0- 5- cyano-4-(3-ni tropbenyl ) - 2_n§ﬂ1ylth|o pyrim di ne POC13 (100 m)
was added to a stirred solution of 5-cyan-4-(3 nitrophenyl)-2--

met hyl t hi (ﬁ 6- hiédroxy pyrimdine (exanple 9(a), 25.0 g) in dry 1, 4-di oxane

(300 m). h at 90C, the m xture was cooled to roomtenperature and
concent r at@dBwpder 5 r edupdfo-preshuftfe-40( iy .

1, 4- di oxanpe . and the resultjng solution was coole ' ce

wat er ms%ﬁ#&%&@%&@#@%tmg preC|p|tate vvasflltered off and
washed wi Re u t was '
coevapor atr?ig\rll\@%maect[tﬂ?n OZJ %%%%&g 53?"3#0& q%‘ég ﬁjd h %}eﬂodj%b?. 0

TLC. Rf= d]mmrgndmeeé cg@pxam@pt(mﬁc ®Ac4eﬂxgg)zw(th Ipfl)ln'oﬂﬁieﬂlrghﬂoroformate

5- cyan- 4- (3 Lhep rfgmﬁ@t Aok dthe- £ (GBS NBXKEA! RRRHLER! b ek

pyri m di ng 15 e was ag ohﬁaa st?{{r bgFuitilll on o ﬁ I

2- mer capt &¥aperatian eé&@ sm‘f)fnt laﬁar redwdmressarecwﬁ@d the cmuds .qtkwmﬁwc} - 2

nmet hyl t hi yrimdin (exarrple 9(b), 26.0 g) in a mxture of EtOH (250 m) -
g@gm Af rmﬁ

and DCM ( m). roomtenperature, . O 1N ag. HCl (500 nl) was
added to M.@ggﬁxtur s6then extracted with DCM (3*500 nm), dried
(MS™M) a centr un er  reduced pressure. 20 Yield:28.0 g M5-ESI:

MtH| 390. 4 = t / 3/2 I d Et hyl
[5 alr;lu no- 4 n| t rophe%y?)ssgjh%}iy%bﬁ@%%rfgﬁé%?A 2pvr| FI(‘:/I \él) negs )25 Y R

carbox ate

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)



A mxture 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/ =734 (e). teat Butyl 5-ani no- 2 rret hyIth| 0-4-

Thi , ath 1h1 6 ’

3- am' noph g ]
' %aﬁaﬁi no[23d] pyrlmdlne6carboxyla

1, 4-di oxane (10 nl). Ethanol (10

(exanp 2 AR
stirrod ofth %‘“# i 3%"{‘%\? il cﬁﬁ‘e@@?’?%*%g’#ﬁ‘ﬁe’cmﬁﬂﬁﬁf%ﬁ%?ﬂreewf"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

pyri mi di neE@;Clardaaxyhdke with (568 ) ongamcslap@nwﬁs edndeitrithéd wder esimadi ng

acid (430 np net ho desc tl
react (ed wiPt “%"é’nt[%gd:{ti}l Q '"08'1 73 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
urified | =03/'1 (v/v) as -
gl_uent ?Xﬁgéﬁg@ﬁ%&q %ﬁaﬁ\éﬁ‘{?+ = 8%&&%?6&&%%}61 SI(| [ c?a gel
hepti Et CA 1d312 (v/»y(?]m%f) tent-Bu | 5-amino-2-neth |tho- 4 3- -
-toI uenesu do- - -thieno _[23 - d. ]pyr| m di ne- 6- car boxarm de
MS-ESI. [M+H]" = 498.2 '

F

HPLC: R, = 13 90 m.m, column 5 pm Luna C-18(2) 150*4.60 mm, ﬂow 1

15 |  ml/min, detection 210 nm, eluent H,O/CH;CN = 40/60 to 0/100 (v/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)



20 tent-Butyl
5- am no- 2- net hyl t hi. o- 4- ( 3- am nophenyl ) - th| eno[ 2, 3-d] pyr i mléMaeh@005

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 t f 5 H 0 CHSO—|
= 10/ 72/ W?%h# Ebeii%!? 1%%@%%%6@@ 1 %h%% 429@?5%9%@“

PCTI EPO1/ ¥hftars h ag80° Crsbwrpixéure vas eppledio 1oom tpmnstizerad isonedpirated under vi n I
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

o WS4y dr';M"t Qﬁggﬁ q.

organi c | ayer was MIS and congc ntrat ed under. reduced pressure.
The t|tleﬁ[®@pound viRE™ Priir $1R¢ a2 LD, 6T HHRYYbn silica gel with

gr
hept / Et OAC 3/2 (vlv) as eluent. Yiel d 1.4 g M5-ESI: [MH11]+ = 478.6 is
TLC Rf=80 |I|(:5ael, --0‘ =32 (v/a) JExanpl e 1er.-utyl
5- ani no- 24 T it o__n epyl)-2-methvlihio:s G(ghaxvea honyim L
_pmm;dlne ' : :

15 DIPEA {15.7 ml) was added to a stirred solution of ethyl 2—mercaptoacetate (9 3 mi)
_ 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



t hi enoL2. 3-cl1] pyri rnidi ne-6-carboxarnide 20 . tent-Butyl -

5-am no- 2- net hyl t hi o- 4- (3- (vi nyl sul f onani i do) - phenyl ) -t hi d86fa®h2005

d] pyri nmi sHOn&/B7asar boxam de (exanple 10, 87 ny) was di ssol penEpnndigg THE (5
m). Piperidine (181 |I) was added and the reaction m xture was stirred at
roomtenperature overnight. The reactBdn- m xture was diluted with CH2C12
and washed wth sat. ag. NaHCO3. The organic |layer was dried (MSOH) and

concent rat @ ya4giuie @Jﬁ%‘ﬁloa—ﬁéﬂ%ﬁﬁﬁ#f?—mnﬁ?:%h&ﬂéﬂ-ﬁn&%’@? UG MRRhd 65t as

purified by chromatography on siTica gel” w ECCAC =32 (VIV)
el uent: andz@%@BQQHPLC usi ng a Luna C— 18 coI urm W|th t he fol | owi ng

di ent : 0. 1% d = 10/.90 to 90/10 (v/
250" n T rites-2 diegiiie f Ry b e e ey 1 4
g :_(C):X ag? ig@xﬁlmih% od) 7ngf@va¥l mhsdﬂveﬂ&nﬁg,ﬂdlf&&ln&aqm)ml)l\/fﬁﬂﬁﬁbl (1Pd1m1 An$63.4

una e e -elu
60/ 40 1 o‘?ﬂ@g\b?‘(’ﬁ‘@ej 1 P48 st ol B S55ER 935 o o743 _
36 Exanpl ¥’ CZAtPem:omnﬂratﬁnaof thewpa@tionw Bixttive it vBium; theresid@e whs i'udmmﬂvhd)l m 4-
1- et hanE ujf g ﬁﬂ&&” p&%ﬂ%&é&t eaalad %%&gﬁ gdﬂ&ﬂ? &GPRg%8Y 4% O

Reaction of t orm pho I ne
5- ani no- 2- $RAECHRIT der rgluced pressure The ethyl ester group in the resulting derivative

TSRk s mwlﬁ%ﬁr%@hﬂﬁ-ﬁm% ARORRNS AP &
S . |
The o1 o ossime ﬁmom aoe e ?%%fpwﬁ%&ra&rﬁ;f@ 36, UHRE Lhe Rethel i t h

hept / Bt OA\Cdescﬁlﬁeﬁ u:(viﬂﬂplﬁidedndeﬂﬂas efi@nily eeuckyd With GerrHutgamide U200 @il & col um -

S, AR BB o A W e e e
114- di oxam&aammﬂbdﬂ%calmﬂﬁégmw}ebmsrhﬂzwl with(HEPHEEA ¢ - 3/ M5+ B3k efubit]] += 581. 2

HPLC: Rt =17.2 min, colum Luna-C 18 (see exarrpl el e) el uent Hz0/ CH3CN 15
, Yield: 3%lmg , ‘ _ ‘ . o o '

15 MS-BSE  [M+H['=388.0 |
CTLC: . Re=0.43, silica gel, hept/BtOAc =3/2 (v/v)

d |pmm1dme—6~carboxam1de -

20 tert-Butyl 5- ammo-2—methy1th10—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 rng
MS-ESI: . - [M+HT' = 542.4

‘ HPLC: R = 23.46 min, colummn Luna C-18 (see eﬁrample 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



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

| thio-4- ,3 2-(bis-(2--_nethoxyethyl)am no) et hanesul f thistanchl da)5- phenyl )

t hi eno[ Avp o22¥misdi ne - 6- car boxam de 20 Reaction of bis- e2rAmbiesset 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

MeH " = PLC. Y l
[MEH " = BBy H Raminbl2 $hethylihi&2 @%mnggmeﬁozgglf@ﬁ%&m(ﬁné 8)

| uent H2QY 4 0/ 100 2005 WO
02/ 24707 ﬁé%‘%&éﬂelé’fﬁpgéf‘ﬁ %étag%olwés fiss éﬂéfﬁ iRy Jxtuge GGk (e -
| 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- Hhes 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 \orgapc éﬁiﬁénwa%udale@lh@\ﬁgw@ mdcc%qen@atad LuMlEr 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 ¥ YrEeluite g- 85 ng (TFA salt) MS-ESI: [Mel-1 +
578.4 HR m n, colum Luna C 18 (see exanple le), eluent
oo o = o | |
MS-ESL: [M+H] =478.6 .
15 TLC: Re=0.80, silica gel, hept/EtOAc 32 (v/v)
Example 11 ‘ ,
teri-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



60/40 to 0/100 (v/v) in 25 mn is Exanple 15 tent-Butyl :

5- ami no- 2- met hyl t hi 0- 4- 3- (et hoxycar bonyl am no : phenyl ) - tiMercb P33 3-

-d] pvzi niwdd ;@4fascar boxam de ter t-Butyl PCT/EP01/10743

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

car boxam de (exanple 9e, 100 ng) was di3gsol ved in dry CH2CI 2 (5 m ). Methyl

chloroformate (199 11) and DI PEA (500111) were added and t-he reaction

m xture was stirred at roomtenperature overnight. The reaction m xture

was washed with H2O. The organic |layer was dried (MpSO4) and concentrated

under reduced pressure. The title conpound was purified by BPLC using a

Luna G 18 th the followi ng 25 gradient: CH3CN 10% aq. CH3CN =
PRI, )

10/90 to in 30 mn Thetltle corrpound vvasthen-lyophlllzed _
froma m xdewrButy santingxZrmeth 1 m ‘ Clb'\f) S 5 Onepligo)= 446. 2
HPLC.. Rc %e%%l%‘lfheﬁ&!ﬁ% %%#%@dlhmacg%&gnﬁ@ee exarrpl e le), .eluent phosphat e
30 buffer to 10/18/72 (v/v) in 20 mn 16
{\/Br tchBZ?OFReééﬁoﬂ%ﬁz%tgﬁl b 80 lwlflﬁ 1G4 UR) ; 1esfa§nno-2-meﬂ1y1thm-4-(3-
en ut yl 5-am no- 2net hyl t hi.o v| oxycar bonyl am

"ri i 1 BRI P el AP R - SHEVF GRS (Eapn i B7

5 i no- 2. 1) walst Péreorflrel 3aRBTIOPNE NGk )méthb@ MRk RTtRd B example 11. The title =

(274 pi) e %é’%r”tg%éee‘fﬁ%”‘%h@ﬂ%‘i%%%%&%ﬁ"%% BB A ST D

conpound v@év) puelnénteahd vhenPby HBLO gistngl 21 dame- -4 8calumn with Hhe Helldwikg owi ng

ik B A U g e

Yiel d: 66 s then bop! l{zm[_ﬁp]:na:mmtglezofl4—d10xaneand01%aqTFA_

Yield: 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



HPLC. Rt = 22.37 mn, colum Luna C 18 (see exanple le), eluent phosphate
buffer 50 mM pH 2. 1/ H20/ CH3CN = 10/ 72/ 18 to 10/ 18/ 72 (v/v)6 MarcR005m en 15
Exanpl e wé obRkdo3 But vl , PCT(EP0}/10743

5- am no- 2- et hyl t hi o- 4- , (3- (benzvl oxycar bony_I| 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 efianefitBiiniioYo ag.
CH3CN = 10/90 ..0/ . v/v Yy goa . The title conpound was then

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

' e uelﬁ%ﬁ%% sﬁﬁf@etba'ﬁﬁpeaﬂ%%f (R R e S ety PR TR, 5
(v/v) i Z@mylmﬁoﬂ;ﬁnidb}-phempﬂmenw,l}ﬂmmﬁ&nﬂ(ﬁwmd@T(d@mple 39, $xanpl 18
tent-Butyl, @ngvrag%?ﬁgﬁe@%{c@g@ﬂ# & ‘fﬁcé ﬁhe(fﬁdﬁoﬁe\! %%r}ﬁ' &raﬂa'tpﬂé) 11.

pheny1) -t hi oxam e reaction o % but yl .
5- am no- 2 ceBepnd [was sy plapypriography emotilicazgel vith hept/EtOAc =3n

dl pyrini di Q&) brsCandaxa ﬁh%n( ﬂm!ceu&ﬁ 2l Dand @)1 8¥dolim@t Rith ﬁial RIBHEEL

(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 ent : vid3hid Bophiliaed oS NixtdE/c80 mmoﬁﬁieldﬁd(od%)aqﬂm 30 min. The

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

| o VYield: Yigldog MVS- B mg[(WFA]salt: 460. 4
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,0/CH;CN = 10/72/18 to 10/18/72 (v/v) in 20



HPLC. Rt = 21.77 mn, colum Luna C 18 (see exanple le), eluent phosphate
buffer 50 mM pH 2. 1/ H20/ CH3CN = 10/72/18 to 10/ 18/ 72 (v/ v)6 Marc2@005m n 15.
Exanpl e But yl

5- am no- %V%n%?ﬁi/&lst hi 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 R (AGxyearbBngRalniig)-yMeh ) hend[olsL owi ng
gradient: (J 0% . CH3( 10/90 to 90/10 (vlv) in 30 mn. The title

conpound Westhemr o8 asis from a mxture of 1, 4- d| oxane and H2O. 25

(see exami | Bpotigy u%%“%% 1B el e Bha i i o 12 = 1°
10/ 72/ 18 tdipyihiBnezs- o@.rHom}lmnde @@ampla %0 106 nid)rwith zupb'chlmfmﬁamm pi)

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

p- ni t xo- ph

X2, 3-d] py mmdm I@b@mbmamue G-48 colgmmywith the following gradient: CH3;CN/10%

5- ami no- 2- 3 mﬂ})e}ﬂsb)ﬂu BRI cSmpSldtvhdlindh BRwhilizRd

car boxam dﬂaesﬁ%anpl e ?0( ﬂdﬁl ssol ved in grprHZCI 2 (10'15%1'1)
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 | S dr M and concentrat ed under reduced pressure.
10 Yi el d: aRJ(I§Zz%§/ia Vsl %ﬁ

u...I

HPLC: R; = 22.37 min, column Luna C-18 (see example 1e), eluent phosphate
' buffer 50 mM pH 2.1/H,O/CH3CN = 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



M5-ESI: [MtH]* = 553.6 TLC. Rl= 0.7, silica gel, hep/EtQAc = 3/2 (v/v)
Exanpl e 21 1s tert-Butyl 5-am no-2-nethyltbio-4-(3-((norphéMardth 2005 '

- 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-car boxam dezgexanpl e 20, 142 ng) was dissol 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 OfMé—’]fbl:di oxa[%+ﬁ11d:476%94 i o Yield:18 nmg Ms-ESI: [ M+tH] 537. 2
. 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 | , ,
The reaction of tert-butyl- 5»amin0—2—m¢thy1thio—4-(3-aminophenyl)_-thieno[2,3-—
- 20 d]pyrimidine-6-¢arboxamide (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



HPLC.Rt- = 12.94 m'n, colum Luna C- 18 (see exanple 8), eluent H2O CH3CN
40/ 60 to 0/100 (v/v) in 15 mn 15 Exanple 23 tert-Butyl 16 March2005

5- amo- ZygRkAYiekhi 0- 4- ( 3- (12 3 .6-tetrah rdropyridznocar byl RpHAGY 43
| 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:-¢p nitro- phenoxycarbonyl am no

) phenyl ) -tbieno[ 2, 3-d] pyrimdiiie-6-carboxam de (exanple 20, 20 142 ny)
wi-th 1,2 6- tetrahydropyrldl ne (118 | ) was perforned according to the
met hods d Medli n exanpl e 21 The t|tIe conmpound was purified by HPLC

using a I;gm.@ _ _ Nhfen@d0/ 20 to
. y roma
; €25 Yield: 18 ng Ms-ESI: [I\/H—I]{
HPLC. Rt
40160 to {i’%

: HaEhoxppgd 497.2
| Luent .H20/ CH3CN
5%1%(1\// V) a‘f"li’g‘P -ZTeLRY %?é@%%ﬂgéﬁﬁﬁ%t% = “%%meﬁﬁe /10743
Exanpl & 24atboxamBie @ekaxsph\pa;l Aegdywa-dissolwedtihidoy CERChefl0a8y Pulpagicntly, a
. | o
T ot o1 By RARNAT G ShproRirhucds (202 B Il gty ChACE 1§ A ShUeaEn |
S net hyl i S&myise cad @elrﬁw@n(megwas enrm Abisewe fempuamiicAfier. b hy)the ot hy|
acet oac(r éRtbR ﬁﬁcﬁ%e%a@%sﬁé&%ﬂﬁ‘l%“ﬂ%ﬂ%cﬂﬁﬁ@ﬁa&( aﬂie@)(MgiS%& 200
(6] room

m) was stlreﬂg 7OCforEd%1 . _The reaction mxture was coo
t enper atur’38Ilc deggegpc Bfii%t her and washed with H20 and sat. aq.

NaCl . The tle conp. #d was io purified by chronmatography on 5| l'i ca gel
with hé"p c3/2]? §) as eluent. Yield:7.3 g MS-ESI:[M+H ' - = 321.0
TLC. Rf Qvlg-’ES'i‘ i Caﬂ@?ﬁ]-!-ilgﬁ.k EtOAc = 3/1 (v/v) : :

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

~ Example 21 . |
15 tert-Butyl 5-amino-2-methylthio-4-(3-((morpholin-4-yl)-carbonylamino)-phenyl)-
thieno[2,3- imidine-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.

25 Yield: 22 mg
MS-ESI: [l\d-l-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



is . (b). Nin_rrethyIthio4 (3 met hoxyphen 1 -6=nmeth | pyii

sudi ne- 5- car box r~ late Ethyl- 16 March 2005 :
met hyl t hivey @7z et hoxyphenyl ) - 6 net hyl -1, 4-di hydro pyri
car boxyl ate exanple 24a, .7.659) was dissolved in a m x{ptﬁlgi@!?“?uene

(200 M) and CHZCI 2 (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), driedgih - 2R IRREERIhRLLE ARG TBEMS 8&18{1 wﬁ&vn%muy €
conpound Wgs pUriTTea Ry chy omat ography on Si | th nep TErCAc = 4/1
(v/v) as ﬁ%ﬁ&%ﬁé&m 1dg ¢ I\/B-ESI [ VA- 11 319 2 TLC = 0. 4,
silica gel, hept/EtOAc =.3/1 (Vv t hy r ox rrethylth|o4(3
et hoxyphemi¥l ) - PEGi na BTRUTE- 6- 6%2'9#39’5 é TP‘E?‘XY@PWI‘GZ(P‘N tro-

met hyl tshi q:hénc()&cmbhpba;mir@mhleﬁylﬁtmmd[QI,Bfmgpyrmnﬂimteé-ﬁarbaﬁamé fenayipde @0,

P 3%l S ol 62 bl Belos, kit 5 ¥ LSRR o7,

at -78C fdsscrivednm nxanpﬂezlel‘hﬁixt;e coompplund svas purified byl SHiakng a ll:hna D& ur e

was then N etal ﬁg%n’]‘a 3 0 at
78C up to%ﬁ%om téti&pq%?gcgﬁ)r%@ﬁé: &9&5}1\{@/%3/% & ad e to the reactl on
mi xt ur e wiiterFompeuad; Bes s dyenl léz,@ %@%“f%oé H;0.The organic

| ayer was V\@;s)hed W th wat er (25 m) and sat. aq. NaCI (25 m), dried
(I\/gSO4 ar?@ ncent r]zﬁ’@& under reduced pressure. The title corrpound was

purified orrat / ilica s gel with hept/EtOAc = 3/1 (v/v) as
el uent angxﬁg[ystal S CBO. Yield: 38 g NB-ESI i [MH + = 3712

TLC. . Rf = | / C h d
Toeth i REC. | 5 R o R SREBFL IO S e deatlil B iR RRUEN T 41O
hydr oxy- 2- i net hyl t i4@/60% %Dﬁﬁdﬂiﬁéﬁm qU| nazol i ne- 6- car boxyl ate

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



(exanpl e 24c, 38 ng) was dissolved in a mxture of 1,4-dioxane (4 m) and
IMaqg. KOH (0.5 m). The m xture was refluxed for 48 h, tédarceoaised down
to room rature and acidified by adding 0.1M aq. The

m Xt ure \q}\‘g)s&?%)r%act ed with CH2C12 (15 m). The organic r%el?:iv\é{sm)rl
(MySH)' and evaporated under reducedypressure to give 5-hydroxy-4- __(3

met hoxyphenyl) - 2- met hyl t hi o- qui nazol i ne-6- carboxylic acid. The latter was
dissolved in DMF (2 m). tert Butylamne (53 pl) and TBTIJ (96 ng) were
added and E¥mpleddure was sti rred at roomterrperature for 3 h. 20 Et CAc (15
nil) vas aeeesigns - < {ifthy S Bke-6 ReboRRHEIB (15
m) and sat. "agq. N ‘ evapor at ed under reduced
pressure. The title corrpound was first purified by chronmatography on
silica gel with hept/EtOAc 7/3 (vlv) as eI uent It was then purlfled by
HPLC with (ape fEiy o et fgimiding-5-

57/ 40/ 3 to 7/9013 (vl v) I n 30 m n. The t|tIe 25 corrpound was | yophilized
froma %_@M@tﬁmter and 1, 4-dioxane. Yield: 25 ng M5-ESI: [MtH + =

398. 2 HPLG 7

Shos phat o ey SabanEaER Wbl 138 (P oommlatRL a4k,

(v/v) in ]ﬁhyhaneiﬁ@celﬁer(ﬁﬁcgj)naﬂd)ﬁlﬁhum\ﬁymnﬂmhd?@fd(EP@lhﬂDWB(M@Emspl e 25
teat-Bu 15- 4- 3-net 1 - I 6- b id
v () BPeaRa0 R b oo e R mipioeles T8 Mot eSa e difleds

6- Chl or o- Wmﬂeﬁr R4 RN ey B aﬁEt:ﬁV'éqh NPy Thetiele NmipRRATRYA | D,
1.46g) was suspended in 1, 4-di oxane (10

Tet r akils ( tyuirified oy qémmpﬂomhpan kidigh gﬁ(\ﬁlﬁh b@ﬁditoﬁgp)“ ¥adviaddeduanid t he

m xture wzag1 L{iushed th a nitrogen atnosphere. Tetravinyltin (1.26 m)
was added Hfitf*the mi P e was refluxed for 5 h. The reaction mxture was
t hen pour edsiLpgE mxmq_g]‘bigﬁ OAC (100 m) and H2O (100 m ). The organic

| ayer was 10 washed w th sat. ql dried (MgSO4) and concentrat ed
under redubled: pr essuRe—OZ sﬂlcage hept/EtOAc 3/1 v

is (b). Ethyl 2—-meth 1ﬂ1io—4~ -fnetho henyl -G;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



The title conmpound was purified by chromat ography on silica gel with

hept/C|—|2C12 1/0 to 1/3 (v/v). 15 Yield:1.05 g M5-ESI: [ M+ #284.2809LC. Rf =
mlw&,a" hept/ CH2C12 =1/2 (v/v) (b). 5- ano-4- SM 1 2mh

Ith|06 fbls- echo carbon 1 ro -3- Y)pyrlmdlne 1)1@13

5- Cyano- 4- ( 3- met hoxyphenyl) - 2- met hyl t hj - 6- vi nyl - pyri m di ne (exanple 25a)

was 20 dissolved in a-nmixture of ethanol (2 m) and toluene (2 nl).

Pot assi um car bonate (690 kp and di et hyl ma] onat e 272 d) were added and the
m xture wash §Er?$ lepato fogrmperaFe YatViag. H&l(%o ) wabaddedde thiredrtiatur e was

grggmpgulr ayer \?\g‘gmv%&r% ﬁlb%q[l%n@\%&?%% dm; g%?ﬁg)é?.h Qaa%é@]'gg&)nv ?SThgrl ed

(MgSt4) amzlashed)mmmfacta:t (éd mil) ded sat.eaty dbd’l pji@mi); deied (MigSO) and d:cmcemmmhnd was.

ified by ch I th /EtOAC 100/ Q..t o 95/ 5.
(/v a5 algenmedosoitassues 150 5o Getiaefind pi puicd ;o maiosrenty oo glist
silica gel el%v?t.'h ﬁﬁﬁz@@ 3A (‘gﬁéés éﬂeﬂémﬁ%é@ham%é@ﬁbm&:ﬁmﬁo 2-meth

|t hio-4!3 rret ho I) 7 8-d2hyfoqui nazo i ne=6 carpo_ xvlate 16 March 2005
WO 02/ 2470%181?ET/ EP013810g43 - 45

5- Cyano- 4- thomzﬁgg iTEt hyIth| 0-6- (1, 1- bi s( et hoxycar bonyl) prop- 3-
yl ) pyrim exa ¥ ng) was dissolved in dry CH2C12 (1 m).. A 1M

sol ution of]'_,(c;-l n(1Vv) rhloml gﬁcdgﬁ(ﬂdg@ﬁa’)j&a. w9 &W@s added dropw se and the
m xture was stirred at roomtenperature for . H20 (10 m) and EtCAc (10

mM) were then added to 5 the reaction m xture. The organic - Iayer was washed
with HgD () M) 3p ;

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



(10 M), dried (MyS™4) and concentrated under reduced pressure. The title
conmpound vvas purified by chromat ography on silica gel w téMarepfddE CAc =
1/0to as eluent. Yield: 24 ng xo M5-ESI: [ M TLC. Rf
- 0.5, W osh gel hept/EtOAc = 3/1 (viv) (d). Ethyl 5- aECrTéEPz@%T_“ | thi 0-4- -
3-netho hen 1 - uinaz |ine-6-carbo | at g4 Et hyl .

5-am no- 2- et hyl t hi . 0- 4- ( 3- net hoxyphenyl') - 7, 8- di hydr oqui nazol i ne-6 15

car boxyl ate (exanple 25c,. 22 ng) was dissolved in CH2C12 (1 m). A 0.06M
sol uti on ¥efanmlg2di chl or o- 5, 6- di cyano- 1, 4-benzoqui none in CH2C12 (1.2 nl)

was added ;80616 i FBIARIcSA (34 OOM-hERPRNAL BLEhHartd M n. The
reaction mxture was concentrate unaer r uced pressure. Ihe title ’

conmpound was purif.ied by chromatography on silica gel with tol uene/ Et OAc =
95/5 (vlv) as el uent 20 Yi eI d: -20 rrg MS-ES|: [MrHLk = 370.0 TLC. Rf = -
0.3, silid®-§ Af3-mEethoryphe Rrmgthyltho-6-ginahpywamdingt hir | t hi o- 4-

(3- et @XWQH&EBLB)cy%H-@-? %étﬁtﬁcy@hempgwéthﬁt@@wnﬁémﬁé dample 1b, 1.46g)
thyl thio-4-(3-

5- am no- 2- ne met hoxyphenyl ) - qui nazol i ne- 6-car boxyl at e xarrpl e

25d, 490 mps swepended sk detioxane {50 mhl). [ Tetralistiviphenyiphesphinepatefiso(®

solution (3. rail dded. The s:heated a efl h and
20 70 O e adepfata ARt e R SHET PSR Bniep it Tty s

HO-sol uti qn26 a@radu@@aﬁcﬂe&cknmtmewu ¥ifluked ¥&rsS BXThé edaet omvintikiuedRes 2 (2 X
50 m), the conbi ned organi c | ayers were 30 _dried (MySO4) and concentr at ed

under red Gh@dpq}lf&m mixturey o f P A 00 mal ang F010@ grp dhsprssgie ﬂ*ﬂfﬂ' 8% gy

crude Mt 2 0 0743
o Tl W't af“maé‘& d&%dl@%%%?@;%@?%ﬁsé@t?@%ﬁ?%@d{f Sh R
5- am no- 2-TRftitld domgbufd (s FRitified Suyhetimymhtogtiphg oalsiliva-gel edtibkepTHIEL S0 -a
1.8 M sol ution of 5-amaino- 2 met hylth| 0- 4-( 3- et hoxyphenyl) qui nazol [ ne- 6

1/0t0 173 (v/v).
-~ Yield: e 105¢g
MS-ESI: . {M+H]"=284_.2'

© 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) -

0




5 carboxylic acid in DM (1.8 m) were added TBTU (173 ng) and _
tert-butylamne (95 1). The reaction mxture was stirrediédercR205nd t hen
poured iRpQYBesXture of ELOAC (25 nl) and saturated aqugpygphptigid (50

m ). The organic phase was separated and washed with O g M aqueous HC (50
m) and brine (50 m), followed by dryyng (MySO4) and concentration under
reduced pressure The title corrpound was purrfred 1o by chromat ography on

silica gel in t/Et Oto 3 as the eluent. The title '
corrp‘oun'g g’ g'f)‘k? oy eﬂ%&‘@ 'f( %FH%XWOMQBWP@OM aining 1.5
equi HV%«]E 9 C; 2 2 mn,
cgruxn Luna - 1 (seex%%%lglﬁgzse le), ]ﬂg) [%%%gsgﬁ%es’ap%nata?l }EF% a @é) nﬁﬂiﬁ'

2.1/ 2O/ G@@ﬂmmﬁﬁiw\@&hlmmmim (vhl)wasred@@] diopwisesamd|the mﬁctuJeMasBu 1

u nasol | T abida st for Pt Y s BiKs (1 een em Bmaddeg o g o
hen | -5Ulﬂﬁéi@bﬁéﬁmﬁdﬁﬁWﬁé@fgaﬂﬁlaﬁr&@kWakKHHﬁEhHﬁbt(i@ﬂﬂ}’énd%aﬁmf;%@ et hyl
t hi o- 4- ( 3- net hoxgphen¥l gui nazol i ne- 6- carboxam de (exanpl e 25 59g) in

g{ y CH2C1X1{lasD ) agd cmwﬁa&eﬂ@nd@fre@eeemesm Thertifle comppmd 2 ( 25
wmb ot rr oS R SRRk of HRR U0 M RMIROACTIF G 2 (e U1 ©

CH2C12. andelgersat ur at ed aqueous NaHCOB sol ution (200 m) was car efully
added. The mixture was vigorously stirred for 1.5 h until all solids

di ssol ved. Yifls aque&ﬂsmgl ayer was extracted twice with CH2C12. The first

or gani G, | ayRrpy@s %it ag. 30 NaHCO3 and brine.. The. conbi ned
organic Iayers were dri'e ) and concentrated under reduced pressure.
The titl e Eb@pound VRs= L silicegelPyept/EHDAcrat3dhbephy on silica gel with

hept/ EtOAc = 1/0 to 1/1 (v/v) as eluent. Yield: 930 ng 16 March 2005 V\D
02124703 PCT/ EPOL/ 10743 -47 I\/IS- EST: [ MH + = 383. 4 _

Ethyl 5-amino-2—methy1thio—4—(3-methoxyphenyl)—?,S—dihydxoquinazoline—G—
15 carboxylate (example 25¢, 22 mg) was dissolved in CH,Cl, (1 ml). A 0.06M solutidn_
' of 2,3-dichioro-5,6-dicyano-1,4-benzoquinone in CH,Cl; (1.2 ml) was added and the
 ‘mixture was stirred at room terrlperaturé for 15 min. The reaction mixture was
 concentrated under reduced pressure. The title compound was punﬁed by
| chromatography on sﬂlca gel with toluene/EtOAc 95/ 5 (v/v) as eluent

20 Yield: $-20 mg
- MS-BSL: [MHH] =370.0
TLC:  Rg=0.3, silica gel, hept/EtOAc = 1/3 (v/v)

25  Ethyl 5-ammo—2—methy1th10—4~(3-methoxyphenyl)-qumazohne—ﬁ—ca:boxylate (example
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 5h and at '70 °C for 76 h. The
mxxture was cooled to room temperature anda0.5M HCl—soluﬁon in water was added.

 The mixture was extracted with CHyClz (2 x 50 ml), the combined organic layers were

30 dried (MgSO4)' and concentrated under reduced pressure to yield the crude title.
compound. ' .

 Yield: 406 mg (crude)
MS-ESL:  [M+H] =3422



TLC. Rf = 0.3, silica gel, hept/EtOQAc = 2/3 (v/v) (b). tent-Bu 1

5-ami no-2neth Itbhio-4- 3- 2- olidin-1- 1 -ethox - hen 1 -1&March 2005
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, - 05 (50 ml). Th ic phase was separated and
%%Strﬁlgla%lﬁisg@aa_t?%?%ueous Sﬁg 3 (. ? e cirgamc ¢ was se%arg é: ag) '

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

phenyl ) -6-[(triphenylphoshanyl i dene),- net es= 2 yrjimdine To a su nsi on
b anhydr ot ESQB PR CPEAEPO BSOS WF T TP SuleEe g bl FURES!

di met hoyye f’d%;%a Jonilical i =11/6 tdD/3 Y a®the@luent. The

n- butyl.%?]i th?l]e%%?]% g(ﬁgr?g?m?h%l%%ﬁlregggﬁgti}re% a’S &28 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 et hyMicESht e t MgHle=8%¢dspensi on. Filtration, washing of the residue

W th waf,er Hi’ﬁ%: R; = 21.52 min, column Lima C-18 (see example le), 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 | B - _
{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 | -



16 March 2005 WO 02/ 24703 PCT/ EP01/10743 - 48 brine and drying of the
organic layer with MgSO4 was fol |l owed by concentrati on i n16Machdd05The title

corrpound“wa(f,_mwified by chromat ography on silica gel w l&rmfﬁp,%ﬁi QAc =
4/1 to 1/1 (v/v) as eluent. Yleld: 7.04 g 5 M5-ESI: [ M 299.2 TLC Rf,

0.4, silica gel, hept/EtQAc 3/2 (vivy7(b). 5 Cyano- 2_rret_h | t hy
| O- 4 (3-nitro- phenyl) 6- Vi nyI pyrimdine . A solution of -

5-cyan- 2 Ql#thl o- ﬁ%ﬁf égg phenyl)-6-[(triphenyl phosphanylidene)- to
met hyl ] - pﬁ{s 1di ne. ‘}a 7.04 g,)) in TIF (64 M) was. treated

W t h -aquedDkC: f or mal BekYde silidd gl hepUELBASS M3 {v/ey 60 C for 1 h. After the
m xture was cooled to roomtenperature, it was diluted with EtQAc (100 m)

and washed with vvater (2 x 50 rﬂ) dri ed SO4) and concentrat ed under
reduced pr@3sur éert-Brudyl srinodanethvithice solidin-1 W -afle onk

silica gel dh’%dzﬁ‘&né‘@l%x%&?de‘ 911 to 312 (v/ v) s the 15 eluent Y| el d:
1.42 g N6-EST [MFHLE = 547, 2 i h 312
(vl v) g20 (é)mlxp;@ of _I‘&Q(% (el gg,|1 (Z@Jq;oethyl)pynoﬁld]ﬁecﬁy(gochioncﬁa 86 mg fod
rano- 2- met 04(- ARG I_ I R3S

Pot assi-um car%ﬂ%at e U%)%&Q&%len? 3%%3{3; 1y¥1?*r% O%C{Rgb\ﬁﬁé susp%ended In
Bt OH (82 (ekjmplecRéa, aan lmg)om aﬂetcﬁemrheatatie@‘fwmgm o-w%f@8 The mixture was

phenyl ) -6-v yrim di ne 7h, 2.71 n tol uene/ 2C, 33 nm)
was sl owl y° cogitie (Q,oanlte@PFF)a SSpEL se sV b G ﬁf‘:f?é -
m xt ur elov"a&n'é&ﬂtfa'i&ﬂuﬁ&rr retﬁﬂ:e@?ﬂés&dr@ NEHe 48RS Reas -ﬂk%n'ﬁp)ih lEt@AcVﬁﬁ xﬂashéﬂ ed

w th Et OAc and washed (2x) and brine. The organic |ayer was
dried (MySEih wated andfumnt?lset@earumphqsem@ld@e@(lﬁg@@slﬁmé comh’atedlzrev@@wpound

he- el ent . Ttk oy Yo¢ Raef o\ fE B8he? Tlay g iyl ity g 1Y)
gel, hept ! f1660%ng" g%{ae;{tvlm% aq. CH;CN/CH,CN/0.1% aq. 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



(d). Ethyl 5-amino-2-neth | t hi-o- 4 - 3-vitro- hen 1-7 8-di h dro-

ui nazol i ne-6- carboxylate 16 March 2005 WD 02/24703 PCT/ EPGRcE 00063 - 49 A
sol uti onyef o2h8¥ds- butyl et hyl {2-[5-cyano- 2- met hylthi 0-4-( BdiAepaeENY! )
pyri m di n- é -ethyl)-mal onate (exanple 27c, 1.40 g) in 012 (15 m)
was cool ed to 0 C. A solution of Snd 4g(1 Min CHZC12 11.5 m) was added
dropwi se, the ice-bath renoved and the sol ution was stored for an

addi ti onal n.at ro te ture. 64 m nd Et OAc 64 m)
Ner e added T TG LAbe B (B B YeSDs s doue B consapi |
di ssol vedd,,JheTHE G GoRPBRl WRS PRSASH bY thronBlsrad ol {6 31 ivith
(MgS™) and concentrated under reduced pressure giving the title conpound
as a crudé:lepthtQ&c 4/b/toe1/dﬂvlll)aseelget(tcrude) M5-ESI: [M+H} = 387.2 10 TLC
Rf= 0.5, agel,7QEtIEtOAc 3/2 (viv) (e). Ethyl

5-am no- 2- yIthr 83 ni tro- phenyl ) -gui nazol i ne- 6- car boxyl ate A

sol uti of d¥ISekESIde et PNHA]T =299.2

5- am no- 2- hyl thiopds ' gli ro-
qui nazol i ne-6-car bo%&/f a?i’ %’%xa%ﬁglﬁ%g@&%%ﬁgwfn CH2C12 (31 m ) was
cooled to 0 'C. 15Aso|ution of DDQ (1.14 g) in toluene (31 mM) was added

dr opwi se, gg_ ﬁtc}]%!fbtﬁ $Hhén 5.1,}1,{ iBd | rred for an
addi ti onal

BT my Reibe roow s ST TG

100 m )4 andedy dr] W&eg ditple 270y @wgia) REPHRGE QMY vJa@XFe'hf’ed WK Squeous

back-extracte I'2. “The conbi neéd organic | ayers were dried (I\/gSO4) :
20 and corﬁ:andldeh;ehb O detr %, 603 ed) pr €3 8Urfer 11‘he\ﬂertthennnmwncl copled pari fi ed

b h t | Et
o et Voepd Rgtriet paf Aufe mitL A0 RSPl thdy bl Hefa( ¢ ¥ B0
hept / Et OAcy @ﬁe’d (ME80,) 228 dohdentrbiel dnder ?dauéw;%es”@afdﬂ The fitie cﬂmp%uﬁdrwa@ hen |

- U|nazoI|ne - car box ‘fate To a m xture of

5- ani no 2- pmxﬂeﬂlh}hplvoma(agranhvm %h@&rg@l)u&mﬁ hmtéﬁ)ﬁ@ 59/ Icter Bxyratas: tlléxarrpl e

27e, 1?4 g&e ;Er_nd SnCl 22Hz0 (4.52 g) in 1, 4-di oxane (35 n1)
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 .'
: :punﬁed 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



were added EtOH (35 m) and concentrated aqueous HCO (690 1). The reaction
30 mxture was stirred at 90 C for 5 h. . After cooling to rnebmcheoyser at ure

and conRggbhglson under reduced pressure the residue wapcguPpended in
EtOAc (35 m). The m xture was brought to pH 10 by the addition of 2 M

NaOH and THE and brine were added. Thgyresulting m xture was stirred for
40 min, after which time the organic layer was seperated,-dried (MySO4)

by chr orm o SRRy ChrEoBY £t SRR el 3 PRSIV R s
el uent. Yi6ellteth§l8malpnit (W‘m;ﬂe 2063 4&)3})12:/%@3 (BGhDERAS ddddetidts 6 80, A
MB-ESI : [ M+g{'u 1811 P? ﬁgCﬁ Zﬂﬁ 9:1 3%1 ? é gﬁ('.iedl J}gg&r%gttga‘?ce'bal% ?engcy!/eé) ( %) '

5- ami no- 2/ e ar box
sol uti on épd @@mlﬁmn was stirred for an addltlonal 30 min at room temperature Water (64

2- met hyd t Riipafa Eoad @Q%ﬁ”\w&k AP 38 D BiBuRAHRO ¥oRhRly SEXGTRAA zﬁ7f 658
nmg) in 1,4- d| oxane - tréeated th an agueous sol uti_gn Of@p 0\1&

m) at 70 Selidsoisspdved. Thﬁ@é&ﬁﬂﬁ@ﬂﬁt’eaf@ﬁ wephed with metsrsad baBiee

t enper at ufid c@ﬁccﬁ&ﬁte&@hdérfrb&ﬁ:ed ﬁre@éd:é giihf tife tlld¥oinpoting asmh wiude @rmst _
extract Edﬁ)ém anﬁé% x& e conbi ned organic | ayers were dried
(Mg8N4) a 1(c,loncen eE)o under reduced pressure to give the crude

title comMSMI Yi eI[M+H]I§3ﬁ52 I\/B-ESI [I\/H-I]} 327.2 TLC. Rf = 0, si Ilca_

tgﬁlyl t hi ot Zﬁftct?Aam ng|/o eﬁ\yH@ﬂg‘;u. 2700 | ne Eg}; dv,‘éa?nmdgo '2I'hgect)nver si on of
5- am no- 2- net hyl t hi o- 4- ( 3- am nophenyl ) - qui uazol i ne- 6-carboxylic acid -
(3o o OEES bk hgiace en oo il andaiues o0
buri fied: AoySf&ml@fm? FHfy B 1P ﬁy@%ﬂwﬁwf@w LSy
(viv) as ehienslineE-cXivekylatelétmime 2M5- 169 g) ih MHHCH (313813 wis khiled tofd °G. 6: 57
mn, C?J UK soittidn co::)f'l'BD(Q_S ?‘P 15 %3%"{8111'3&3 ’(31e|nl.ﬂ? %as%e%%‘ié 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 fitle 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



45155 to 0/100 (v/v) in 20 mn Exanple 28 . 25 ter-Bu 1 5-amno-2-rrreth

|thio-4- 3- 2- zno holin-4- 1 -acetani-do hen 17 qui.nazolé Merch@005

car boxanygga$e3d (). tert Bu 5-anmino-2-nmeth |thio-4- 3-pcdripppapaset am do

- hen 1- uinazoline-6- carboxam de To a suspension of text butyl 5-amno-2 °

met hyl t hi o- 4- ( 3- am.nophenyl ) - qui nazol i §g-6- car boxam de (exanple 27h, 791

ng) in CH2C12 (60 m) was added DI PEA (1.08 m), followed by the slow _

addltlon noaee e (242 1) ind-1d2 (20 m). After 40 mn
room t%gﬂture M@H?J;agﬁgn m xture was washed with sat. aqueous

NHCCB ( 3x)TL@:0l | owedRpy 08¢ silicped MEPOBIO A0 X¥DOGENt rat i on under reduced

pressure. The chide title conpound was used wi thout further purification

in the next step. 16 March 2005 WO 02/24703 PCTI EPOl/ 10743 -51 Yiel d 1.20 g
(crude) NRgEStanikietd-methylthindd-13-Fpfhdphenyd)-guingiali r oatidEt OAc = 3/2

(v/iv) 55(by. g {?,ﬁﬁbﬁ :3;8{}’ f g 22 ethP/IIDtHJo—-‘%-gS 0)1::1131?! ohne-6—carboxylate
Iy

5-am no- 2- et
qui nazol i r(exa@nnia%é@ﬁ\%) ESP%P(WW‘?%" E‘%@%Gﬂ%’o"s 50} &E?Ihﬁf OH (2

Eret hyllthl qg44(231ﬁ1§ ar qm%ram?g)zlaﬁaemﬂ eackithh - mﬁmﬁhh:w@; @?-(ged hgxmwl_ e . *
exampl e 28a in aceto ri.l.e was, e r I ne _- ). anc

t he _rr1r1pxt ur Wét‘%?ﬂ ’} MEs a\"lﬁéﬁﬁ pfi\f]t g?v%ﬁt%ﬁgﬂ]?g rﬂ‘%ﬁg&ﬁf ?Slegm%’f]‘fgv%%h added

and the M GHCle (9. VEiehenbinddhomgatic layers overe NitdGBgSDeg andgamicentratyér vias
dr| ed Ngﬁ@%)m gedcoﬁrggs%ﬂattro%ﬁ qPégm\&g%H%_@%Eg tIe corrpound was purified

chroma ograp usin = 1/0 to 911(vlv).as
eI uent. Théeld:t| e co%;ﬁ)mgd was | yophi I i zed from a m xture of acetonitrile
and wat er Mgrﬁ@ ni ngm+ﬁ]+=1§2fpgw v. of HCl. Yield: 82 ng (HO salt)

M5- ESI : = 509;
Rf 0, silica gel, hept/EtOAc =312 (v/v)

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. -



HPLC. R} = 13.00 mn, colum Luna C 18 (see exanple le), eluent H2Q CH3CN
75/ 25, to 0/100 (v/v) in 20 mn 20 Exanple 29 tent-Butvl 16 March 2005 :

5- am nos Lthio-4- (.3-((N-(tent-butyl)-glycinyl) i -
ui nazol ﬁ%@%ar boxaxni de Reaction of tert-butylam ne (Z?E”r)l%?bllfb?ﬁ{test :
butyl 5-am no- 2-net hyl t hi o-4-(3-(2-- 25 _

br onbacet 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 nixture of
1,4-c|ioxane and aq HCl. Yield: 28 ng (HC1 salt) . M5 -ESL [M+H]'' =495. 4

16 Wergh A0S 1,8 RA1 2400, PETLARAMA QT3-SR R 4 B et g col um

Luna C— 18 See exanpre tej, efuert sphate purfer TTVI 0/ CH3CN

=10/ 70/ 20quinazalineei-garboxanyifei n 20 m n Exanpl e 30 5 Ethyl
5- am no- 2- et hyl t hi 0-4- (3 nitrophenyl ydroxy- do[ 2, 3-d] pyri m di ne-6-.

b I 6- 2- di
ol e on" 56 & ehtBonB A R Sy e L R B |
(exanpl e q%,%ag BinglcBohanifis (baERIETkaSS g BIRAHAY IEOXIAE cRBROINES [ 0

wat er, mxtu s stirred overnight. The formed crystals
wer e cml | ébt8e dl)mndfthé triztiicowasestitred viars hetd Afier thistitrerCHThe(I5rol) veas added dri ed

at 50Cun vacyu |eId|n itle Yield: 8.9 1 ESI :

[+ = Sab s Tpdregfacwsigd Wi e aﬂglgPuSﬁ%ﬁﬁEd&%m@Fé%ﬁ% e |
(MgS0,) and concentrated in vacuo. The title compound was purified by.
chromatography on silica gel usmg CH,Cl,/MeOH = 1/0to 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



i ethvl 2- (Am no- 1 6-arnzno-2- et hvl t hi o- 4- (3- ni tronhenyi' vyrlmdln 5
rn.ethyl ene) mal onate 20 To a suspension of " 6-am no- 5- cyants Barch 2005

et hyl t @y @4 Asni trophenyl ) pyrinidine (exanple 30a, 5. 714319@?011;10743

1, 2-di chl oropropane (200 m ) was added di et hyl nnalonate (9.1 m)..The
m xture was cooled to O C and a solutign of SnCLL (14 m) in in 1,2

di chl oropropane (50 M) -was’ added dropwi se.. After the addition was

.conpl et e, _Sus i on t ed t ef lux for 18 h. The

al | owed + JIRE iR S T3 B SRR, r S SRS Lok Chgi BhGr B P | e
1, 2-di chl Qjmwgrmmg@/ cﬁwlﬂowomt?f@mmso@mxﬁ%%hl ng solids were
stirred with EtQAc (300 m) and water (300 ml) ‘until dissolution was
conplete. The organic |ayer was washed with water (500 m) and brine (500
m), dried (I\/gSO4) and concentrated in vacuo. The title conpound was. ’
purified Hfg% ography on silica gel - usi ng hept/EtQAc 1/0 to 3/2 (v/v)

d

as eluent 3789l\/IS-ESI [IVH—|]} 4484TLCRf—02 S|I|ca gel ,
hept / Et DAEL: ethylthibht whevy?)-Trbirdrot ide pe-6 :
dro - ar boxyl ate 16 Mar ch 2005 V\D 02/ 24703 PCT/ EPO|/10743 - 53
A suspens|'crrT—°§5P"—‘t§'i(g et hyl 2-(am no-[6-am no-2 -

met hyl t hi o-4-(3ni t rophenyl) pyrimdin- 5 yl}-nethyl ene) - nal onat e (exanpl e
30b, 1.34 (g) d- J&nﬂh&h%}iﬁo&&ﬁ@ w1€1§9 4m3)m%a1éae%ﬁﬁmamder a stream of

ni trogen t 583e m X Led t 0, .oom '
t enper at urd, q]\étiéﬁnaﬁ@ %U@dﬁiéﬁm’f’zﬁ ] ‘301’ 1? oI PARRE by
fi : tratyp Orpbé&;dg?wad ?ediéﬁmﬁgfﬂﬂxxﬂﬁﬁumlhyﬂfd/xﬂb (awﬂlm@mtamwr,amml Yoandsthki ca ,
el usin / acet ope = v/Vv),_,as el ue :
V. EST:  HE ep siyred evermgebt ot Hgmneo il g dElred b MieiOB AT
10 Exanpl ewﬁ’shedem:lth wBter] The araduoct ﬁrak\dmeﬂ-aﬂ,SOBC mrtﬁennucdm mealdmg th@ézﬂbon
Iam ng - omﬂbund

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

methvlene :malonate _
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 mi), dried (MgSOy) and concentrated in vacuo. The fitle compound was
~ purified by chromatography on sﬂlca gel using hept/EtOAc = 1/0t0 3/2 (v/v) as eluent

30 Yield: - 378g.
~ MS-ESI M+H] =4484
TLC: = Re=0.2, sﬂlca gel, hept/EtOAc 3/2 (Wiv)

35 G-carboxylate



th.ien 2 3- idine-6-carboxam de 15 (a 5- ano-4-(3

ni trophenyl11T2- phen)dl - 6-h, t~ droxy-pyrimdine A m xt ure16)lf/|arblemmm' di ne
hydr ochl Qr. 6.4 g), 3-nitrobenzal dehyde (15.1 @), cetate
(11.2 rri E)oq 4%’%t assium carbonate (16.6 g) in abs. EtOH %@@&0
stirred at 60C for 8 h. The reaction pixture was cooled to OCin an ice
bath. The resulting precipitate was Tfftered off, washed with abs. EtCH
and heated in water 20 (100C) until a clear solution was obtained. The

sol uti on wasusnsatiew of dietigl 2-@oiinn-f4-aninoe2-pietipylthio-4dtnitrpphinyd-pytiGidiand
cool ed to @ﬁynabteﬁeﬁeqsnﬁame (kafp Ie‘9§mb| t1'39f%) l&a@%ﬂltegﬁeg §3@&1 § iwhd BEdech of f

and washed Ice ter. Resi du S renove coevaporati on
with 1,4- ’éﬂémﬁm\gﬁdﬂh‘%@ndogz 02§ %Q%%lm \Vibemixiurg Fepspcopled {‘)JRPOH 0.3,
silica geltemB@MLﬁvQCHdpﬁmQ/ﬁas(ad{dﬂd {2G(bmlﬁaﬁﬂh@rs©1155 @%ﬁdﬂcéﬂeﬁ:&d\’b Bi@:rdﬁ@ﬁ

D2- phenyl |+ dlneP 13 ed.to a stirredq. sol I on of

5- cyano- 4 nt'll r OpRATT Wp)e% cﬁ{”&?%% rl‘?ﬁdfS U]an"ﬁIlég 31(a),
15.0 @) arﬂ'l;(ﬁlm‘ed:dhgmﬁnidmmé/](@r/@axsb)uenh dry 1, 4- dioxane p.a (200 m).
After 3 h 1P0C, theywggm mixture was filtered off and the filtrate was
concentrated under reduceéd pressure. The residue was dissolved in 1,4 16
Mar ch 2005MSWSIn2/ 24MBHPET4PH1/ 10743 - 54 di oxane and ice water was added.
The resul tTm@: preci mt-ape, M@gagdll(t;gg(ggya@gt&n&ag/w@ﬁﬁjed with water. Residual
wat er s renoved by coevapor atlon with 1,4-dioxane. 5 Yield:15.8 g

MB-ESI Hf MeH + = 337.4 TLC:Rf = 0.8, silica gel, heptane/ EtOAc = 3/2 (V/V).
c) Ethyl 5-c¢ ano-4-(3- mtrophe ) - 2- phenyl - 6- (et hoxyear bonyl net hyl t-

pyri mi di neEfAmpA3(s8. 71 nl) was added to a sti rred soI ution of ethyl 2

mer capt oacget 3 : .
ni.trophen

15

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 reactldn mixture was cooled to 0°C in an ice bath. The
: resﬁlt:ing_pfecipitate was filtered off, washed with abs. EtOH and heated in water
20 (100°C) until a clear solution was obtained. The solution was cooled to 50°C, acidified
o topH 2 by' adding 2N ag. 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-



ina mxture of EEOH (125 m) and DCM (125 ml) under a nitrogen atnosphere. .
After 2 h at roomtenperature, the mxture was dil uted wig afdehbasti |
conpl ete tion, washed with 0.5N aq. HCl, dried (

concent rg’?"]gagjf? er reduced pressure. Yield: 19. 7 g 15 Ms- I?D?H%ﬁﬁl—lh =
421.2. TLC. Rf = 0.7, silica gel, heptgqe/ Et OAc 312 (vlv). (cl)

Et hy15- am no- (3 n trophen ) -2- phenyl -t'hi eno[ 2. 3 d] pyri _m di ne- 6-car box
-ate DIPEA (20.0 nl) was added to a stirred solution_of et hyl cyan-4-(3
ni t r ophenydipxane20demyigler gag @@clﬂdx Yo raselipg peecigifaithwey flgred ﬂﬁéndms Bedinpl e

31( “, Af t er%%ﬁieétﬁisg%}é %ﬁe@ %r e V\é'%e(’%’%? tgjntMﬁ:gg‘lt%%gsegu?t i %00

preC| pitateiepns fil teggg oft washed with cold EtOH and dried in vacuo at
40C. 25 Yield:17.0 g M gl\/HrH]+ 421.2 TLC.Rf= 0.5, silica gel, :
hept ane/ Et MRcESL: 3/ 2 EMTH} =374y’ 5.amino-4- 3-amino hen 1-2- hen 1-thiena

2 3- bo hat 1) chioride (23.0
1 abe B B2kE B Sua Eady RO 5yl 1) e or de

5 am no-4-( 3-ni trophenyl) 2 phenyl-thi eno[2 3-d] pyri m di ne- 6-car boxyl ate
d 16 ] 25‘2@32 370£o a& I-LCIqthgg 9 m)

r educed ure. The residue was 16 March 2005 WD 02/24703 PCT/ EPO1/ 10743 |
- 55 suspBﬁ?EM(SﬁlEml@)ﬁcas(aﬁdﬁitd:)shmMaduhdmoﬁ-Bthﬂsz-md@atqa@ﬁ@bt(éllﬁIﬁl)pH of

10-11. The e was di | ayer
was separ a%t@d Eﬁrgé-cyg%é &H@‘Y%%ﬁ%ﬂ%ﬂgfmfﬁa‘é%?‘&ﬁ‘ﬁg gl(g g éu%e
Yield: 17 SmiRufedrEOMH2S 1&1)4&3& DM (125 ml) under a nitrogen atmosphere. After -

| 2 h at room temperature, the mixture was diluted with DCM until compl_ete dissolution,

washed with 0.5N aq, HCI, dried (MgS 04) and concentrated under reduced pressure.

m xture B?%%Luldm@d to cooI to - roomtenperature and concentr ated under

Yield: 197 g
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- (ethexycarbonyhnethyltbio)-pyﬁmidiﬁe (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 resultmg 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—carboxv1ate

A solut:lon 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 presmue. ‘I‘]ie_residue was | '




TLC. R= 0.5, silica gel, heptane/EtOQAc = 3/2 (v/v). (f).

5- Ami no- 4- ( 3- am nophenyl ) - 2. 2- phenyl -thieno[2,3-d]pyrim dheBlBlaﬁ:hQamdooxyl. ic
acid P%g‘, %%}hydroxi de (20.0 g) was added to a sol utigp, g

5- am no- ? ani nophenyl ) - 2- phenyl - t hi eno[ 2, 3-d] pyri m | ne- car boxyl at e
(exanple 31(e), 17.0 g) in a mxture §f 1, 4-di oxane (210 m ) and water (80
m). After 16 h at 90C, the mxture was cool ed to OC. The resulting
precipitate was filtered off, suspended in water (300, M) and cooled. to

0C. The niseeRFRdedsELAG(FA0auD: 4N Hagll ‘aeﬁjaddgdz*whame oiclt1.dtbeand
stirred atmﬁﬁrypvatscmrmy eaaagg ahiuag, NOCL 2Tk orghifc 188H Wak rse%&me% Hidgt e was
|

filtered she d dried In vacuo at 4 eld:13.3 g
MB- ESI : . [W&ih%‘ﬁa ‘%érmde\?é“{?‘: ?IFﬁsi%e gel, DCM MeOH = 9515 (v/v). 20
(9). tent %f 17.0 | '
5-am no-4 anlnophlnygTZ phenyl -t hi eno{ 2, 3-d] pyri m di ne-6- carboxam de

Dl PEA (35.MS+HSI; term—ﬂmﬂdmme (9. 3. n1) and TBTU (14.1 g) were added to a
m xture of 5-am no-4-(3-ani nophenyl) -

pheny! - t higHef 2, 3- d]%m%eh%g%&em%@%e—aw&v/ﬁ exanpl e 31(f), 13.3 -g) .
in a mxture of DCM (250 m) and DVF (50 ml ) under a 25 nitrogen - -
at nosphere. After 3 h at roomterrperature the m xture was dlluted wth
[x:'vl and d T R A ! -6 A %

The-cr ﬁde'f%éee W&'@ﬂ%ﬁ@@ﬁea tﬁaggﬁﬁ&%?m S onde g css gEmShdFng
hept angd Et{ 06 ﬁeﬁg_bl -2 RﬁRl_e]:gﬂ-ttﬁéﬂo‘ﬁ 3- a?ﬁyrﬁ:jﬂdﬁ:{et@cﬁgoﬁg}lﬁlg&exé_ﬁplg 3 W’?EESE) :

[ MeH] + = 418.

silica hept ane/'Et A
Mar ch ZOOﬁn\am:ﬁﬁt@of@E-(ﬁmm@() m@)hlﬂ wEg ((Sﬂ)[ﬂ) tAsfier-16ch gti90°C, t emlxture

ggmdrg;ﬁqe el B Tl ke Be S PO 8 R et PE Rhp BABHHA Yt A 5510

5-am no- 2-RHi)eR bI'codieﬁ 35 O THRARBMIe Iy ds RicRINGed 3. p3E 81bg)eddHediNaq foitrfe acid
car boxani de’(exanple 31(g), 2.0 g) was dissolved in dry CHCI2 (20 m ).
and stirred at 0°C up fo room temperature for 2 h. The resultmg 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)



Subsequently, a solution of p nitro phenyl chloroformate (520 ng) in dry -
CH2C12 (10 nl) was added dropw se and the reaction m xtuneMaes 2805 rred at
roomte . After 3 h, the reaction mixture was was sH20. The
or gani cnﬁg%ﬁ'ﬁ\?\%s dried (I\/gSO4) and concentrated under re%llﬁlge(‘éyl plr%essure '
lo Yield: 2.9 g M5-ESI: [MH + = 583. 254 C R = 0.6, silica gel,

hept anef Et OAc =1/1 (v/v). C)- tert:Butyl 5 ami no-2-phenyl-4-(3-((thion
orpholin 4 yl)-carbo ylarnin phen 1)- 15

t hi eno[ 2. 3-d] pvri m di ne- 6- car boxam de Thi onor pholine (300 .1) was added to

a solutionanf tepiphHEy! Pj ﬁjonfl ﬁer?r'f'—g—wl(bﬁﬁ'é—bhen cs{}b&éﬂammgl-%hen}gli)‘-
phenoxycar bony am no) pheny ChT BNno C3-dpyrift. .. _
(exanpl e 3thidnp[2.35pynmidine-Gicahbxa thane (5 m ) and the reaction m xture
was stirred oomterrp ratur sequent | e reaction
mxture wa dﬁwﬁfi ed 20 w tHEY ul?ﬁnﬂ’ Elzl?ﬁéi] Q'ayer
was condentarbdedhide d@xamnphiuddde), 2. ng)meas Tdissolvietl| én CM@I-MI;V\@SO pid).f i l ed

g0/ 20 Lo oP 196y Siibilef i plpkioh Byt oo B % ST CoBER (oca

froma m xmby éf'aﬁbfaddedtdmmxm@n@ﬁw m@lown@mre B8s sirred avB@ESiterupavaivier =
547. 2 HPLCAnl¥ ﬁ,lti&e FdacBbR mi%Sird Rhs LB eEwhil ﬁ;o é‘hmor a<ay€r Qral e

rature= 40C. fl ow= m/mn,. eFuent

:g

det ecti on nm oven tenp

phosphat e &ﬁ@»@éweﬂ&ﬁr@@@ﬂmp&%ﬂwmw 30/60 to 10/ 5/85 (v/v/v), run
tine= 2(8 ngn 2005 WO 02/ 24703 PCT/ EPOL/ 10743 - 57 Exanpl e 32
tert-Bu e& |5’en 1-4- 3- N-di nethyl am no) -carbonyl am no - phenyl)

- thi eno[ ZM’S-Egj pvrl quﬂje_ggggr boxar ni de Di net hyl anmine hydrochl oride (150
ng) was added to a solution of N,N- 5 diisopropylethylam ne (DI PEA, 0.50
m) and tefiCbutyl 5Ram0cﬁ;saxcplgeh;wptane(/@tquc Vigvhivy.

ni t ro- phenoxycar bonyl am no) - phenyl ) - t hi eno[ 2, 3-d] pyri m di ne- 6- car boxani de
(exanpl e 31(h) 250 ng) in dichloronethane (5 m ) and the reaction m xture
was _ _ o : _

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.



stirred at roomtenperature overnight. Subsequently, the reaction m xture -
was diluted with CH2Cl2 and washed with H2O The organi c16 sfpeh 208t - |
concentr er reduced 10 pressure. The title conpou i ed by
HPLC usﬁﬁg%g/z%ga C-18colum with the foll ow ng gradient: fﬁ@é}%&
80/20 to 0/100 (vlv) in 45 mn. The ti4je conpound was then |yophili zed
froma mxture of 1,4-dioxane and H2Q Yield: 75 ng M5-ESI:{MH} = 489.2 15
HPLC. Rt = 19.58 nmin, colum Luna CG18(2), 3 m 100 x.2.0 mm detection W=
210 nm O\E‘éﬁn%@?rﬁ%rature 40C, flow = 0.25 nmi/nin, eluent phosphate buf f er
2

he
hol m 4- v11h1eaas|nggmmgdmezﬂhﬁfboxhﬂni@no [2 3 d] pvri m d| ne- 6- car boxam de
Mor phol i ne (250 ng) was added to a solution of tent-butyl

5- am no- 2Nihethyll - dmfr®- (yydrochloride (150 mg) was added to a solution of N,N-

t I d
?'exraﬁpPﬂe%%%@%ﬁﬁ@ﬂfﬁhﬁb?@%”?ﬁé’%ﬁ%ﬁg[ %5%{9 %@“ﬁ '2”1?‘152%??-5??%?21 re
was 25 st Mifedhenoxyeshondamimekpiayldhisn Weblbgramide reaction
M Xt Ure WagxAtr1s 138 ¢h), Wb %W&m&mﬁw@ \m hmwz& réifiof Bdine Wayer was
concentrat-ed under reduced press ]fngﬁ’ und CQ% by
FPLC.usi ngUEed dhiposh SRR P RER: SHEoRU g SGa RS My
80/ 20 to @iftDOH,UL\ahdiwashéd with H,Oh&he otgdaaic ]apermmrdmmaﬁratdﬂemdbyrqdhcéd zed
L5 34 U AR S e D O i) -
det ect i on tiy following, gl@dﬂ@nt tl‘ézﬁ;’@HaCNr & &0/29dp 9 L8 (ii‘ W) ip54 rimipd ﬂ'heeﬂl'ilfent

phosphate § e o A04- G0 x30e b1 BAH5185 (vlv/v), run
time = cmﬂ%t’ﬁﬁ% %1%5 WD l‘8%124703 PCTI EPOll?LO743g{) 58 Exanple 34 .

CHQ LH andﬁgdo FSH I’Eﬁlégt ro bioactivity LH agonistic activity, of conpounds:
was tested in Chinese nster Ovary (CHO cells
- MS-ESIL [M+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.llwater/ACN = 10/60/30 to 10/5/85 (v/v/v), rum time = 20 min. '



5 stably transfected with the hunan LH receptor and cotransfected W|th a
CAVMP ‘responsive elenent (CRE) / pronotor directing the emmastsmmﬁ of a
firefly % zfﬁ; se reporter gene. Binding of ligand to tlr@r |l ed LH
receptor w result in an increase of cAMP, which in tamw |n uce -an

i ncreased transactivation of the | uci grase reporter construct. The

| uci ferase signal was quantified using a |um nescence 10 counter. For test
conpounds, ECSO val ues (concentration of test conpound causing '
hal f-maxi mal (50 % stinulation) were cal cul ated. For that purpose the
software program G aphPad PRISM version 3.0 (G aphPad software Inc., San
D ego) Wa?ﬁﬁﬁ Results indicated that EC50 val ue for the corrpounds of
exanpl es fﬂ 13, 14 25 and 27 was between 10"6 and 10-7 M The
conpounds et OhHmni & ; aty 26, 15 .28, 29, 31, and 33 showed
an BC50 vatue between 10°7 and 10-5.M whereas the EC50 value of the
conpounds 1 agxuist edivity of sompgundsgyastestedm GhiespHomster Puwg (CHArells M 16

Mar ch 2905%tBET |tEeli’@fe/cﬂé&74§ﬂ1ql®l ABman LHA I*ab@ptaf laﬁdhﬁitﬁh%ét@@%ﬂ? acem@nd
according to gener faor a uti cal l {: eggt@ al t-
Ehereof | ey stomet (ORE, AgroRord SEHNE Wi srmmion Sl § SR heiftfise
(3-80 cycl:epdrqutl gen(eZBZﬁi)]hgtdrb@pdltoaﬂhlesz cpbpled QHrigtepbor ¥l result n an
13C) het taent
o et o Yo B R AR Yo SV ARl B0 QIR IRy RHE L STt o
(2-40) al keln«;sferas(empmq:r opnstruct.(Bhe fuatfesaspisignel pas qratifivdtsmgar Wmesmncg _
(1-80) 3) kyclc:amt(ef3 ﬁ&) fe)éPE h&iﬂdﬁ _{3@5 @lﬁé'st flonesttABh Kot sest Gndfbh@ Mhsigf (4-

13 C heteroar cte fromthe sa groups as descri bed
for ?:\)2 ; r¥1ax1m (50 /o) snmulatlon were calculated. For purp s¢ the software -

‘program GraphPad PRISM, version 3.0 (GraphPad software Inc., San Diego) was used.
Results 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”‘-‘ .
M. .




R5 is (6-14C) aryl, (4-13C) heteroaryl, (6-14C)aryl carbonyl, (2- 7
7C) heterocycl oal kyl, (2-7C)heterocycl oal kyl carbonyl, (2-8@ Ekikkagldssul f onyl ,

(2- 8C) ajbanexxsar bonyI (3-8Q) cycloal kyl, (6-14C) aryl sulplamoer 16783
14C) aryl am nocar bonyl , (6 14C) aryl oxycar bonyl (6-14C)aryl am nosul fonyl, (6

20 140Q) aryl oxysul fonyl (2-8C) al kenyl, 562-80C) al kynyl, or (1-SC) al kyl,
(1- SC) al kyl car bonyl , (1- SO) al kyl sul fonyl, (1- 8C)(di)al kyl-am nocar bonyl ,
(1- SC) al koxycar bonyl, (1- 8C)(di)al kyl ani i nosul fonyl, or

(1-8C) al koxysul fonyl, the al kyl group of which may be optionally
substituted with one or-nore 25 substituents selected from hydroxyl,

(1-80 al k(tg%'l@ﬁz 7C) het erocycl oal kyl (1- 8C) al koxy,
(3-8C) cycl (1-8C)al koxy, (6-14C)aryl(l-8C)al koxy, (4-

13C) het er dar ylAhic&ai@hétaaoy:ou(aﬁeZﬁ):lpem mynim@t&gdnsralﬂarﬁ(madyoﬂ oal kyl, (6-.
16 March 2005 - - WD 02/@%}y %!i bﬁ%‘é 3 - 60 14Qaryl, :
(4-130C hetero OL(6-14C) aryl oxycar bonyl , (1-
8C) al kyl car bonyl oxy, (6-14C) aryl car bonyl oxy, (1-8C) al kyl car bonyl (6-
14C)aryl carbonyl, am ne, (1-8§) al k@l am nQcar bonyl , :
(6-14C) aryl am nocar bonyl, . (1 8C)allkyl caffbonyl am no,
(6-14C) aryl car bonyl am no, ar m N3 5. :
(di)[(1-3C) al koxy(1--3C al d/ or (B~ 8C)(d| )al kyl ami no.  Yi sCHor N;
Zis NH2 or OH Ais S, NH, Oygr a bond; B is N(H, 0 or a bond
and 10 X1-X2 is C=CR CO0-0 OCO, CN N=C or,
additionally Sor 0 if R5is Nl 8 I kyI sul fonyl , (6 14C) aryl sul fonyl (1-
80) (di )=l kyl am nocar bonyl ,” (6-14C) aryl am nocar bonyI Formulg &) al koxycar bony'l :
(6-14C) aryl oxycar bonyl, (1-8C)(di)alkyl am nosul fonyl (6-
14C) aryl am nosul fonyl, (1-8C)al koxysui fonyl, (6-14C)aryloxysulfonyl, (2 15
7C) het erocycl o;a]]létptihcar bonyl, (2-8C)al kenyl sul fonyl or _
(2-8C) al kenoxycar bon wi th the proviso that té] 6 ounf is not et hyl

1, (6-14C)ary

5- hydr oxy- 2- et hgI3-3 ﬁ}{G}f@}lﬁy i@&7 ?pgocyclo
pyrido[ 2, 3- d] %d)ﬁét@fo%a 6&1?&&%?)951!}1 ﬂt%nuﬁémm%ngxpﬁlef&ysugsﬁfﬁéﬁy ketéeted

10 from NRR®, 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-.




(norpholin-4-yl)-pyrido[2,3-d] pyrim dine-6-carboxyl ate or ethyl 5 hydroxy-2.
met hyl -4-(pyrrolidin 1 yl)-pyrido[2,3-d]pyrim dine-6-carbogpeaahecos 20 2.

The comgiyBaqmording to claiml wherein B is N(H) or a }epgpeisdiasThe
conmpound according to claiml or 2 wherein Zis NH2. 4. The conpound

according to claim1-3 wherein Rl. is_.gg-14C) aryl or (4- 13C)heteroaryl,
optionally substituted with one or nore substituents selected from

ahor i FQHiRi” @fwﬁ?@pﬁ%a 3. CiesdifeiiaRinse ger b tuayh (or

1- 8C) al kyl é@ﬂ mz‘m% , the al kyl
g(;roup) of \>/Im| ch may be op?| ongqaymcsu%cst I tat é%’atvm tdﬁuﬂ -70) ﬁgeerocycl oal kyIy
(4-13C) heter oal%ﬁ)ﬂn@@xmyélmébﬁﬁamlam@mcatbom) éﬂ KCanylanincabnyyl,

Gl of (1 50) ( iy RgRIchom it B 553 bonRnn o SR Rereiaipeoras o1

6, The 9omour@1ﬁgcmﬁmgy@m@hmywa@mgﬁs@ @)&kylamiphienyl , optionally

substituted with one or nore substituents e conpound accor di ng to
claim6 wherei WiREH & Nubstituted at the meta 5 8. position. The conpound
according to ci% 3répherein Y is N The conpound accordi ng to clains
1-8. wherein BTS , OF Bis a bond and R3 is (2-7C)heterocycloallcyl.
10. The conpouAds BcNEH)INGRY) O atladiond; 1- 9 wherein X -X2 is C=C, CN, S or N
C. 11. The conpound according to claim10 wherein XI-X2 is C=C or S. 10
12. A corrpoundBé%NQ’eq &4or b anfe group. of tent: butyl

5- 2 t b h | ).-thi
i n ' hX(hil ne- 6 c’gjr(ogxan’iugﬁ @@vb@g} @Ob @&5) ey, %@op eyl )-thi eno

[2,3 - pyr| nti
5-'am no- 2- net hyddilivmaily S(ad-¢ Iféishmgyéé:ﬂdibﬂyu]ﬁmyhQ§—14C)arylsu1fonyl (1—

ot hy 4 hi o 4 (SRRSO Lrt HORLAMBHPEFDS Hediz%éagm&?%ﬂw%. ne-6
(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.



15 carboxam de, tert-butyl 5-am no-2-nethyl diio-4-(3-(ethoxycarbonyl am uo) -

phenyl ) -thi eno[ 2, 3-d] pyri m di ne- 6- car boxam de, tert-butyl tbMamwhdaos2-

Oééﬁg;; ((norpholin-4-yl)-carbonyl am i o) - phenyl piga 094723 3-
car boxam de, tert-butyl 5-am no-2 nethylthio-4-(3-(1,2,3,6

et hyl t Ri,
d] pyri rn|

t et rahydr opyri di nocar bonyl am no) - phenyg -t hi eno[ 2, 3-d] pyri m di ne-6- 20

carboxami de or tert-butyl 5-amno-Z phenyl-4-(3-((N, N-di methyl am no) -

carbonyla
conmpound

clainms 1-12 or a pharnmaceutic

no).phen i en 2,3 -d m di ne-6-carboxam de, 13. The
X]PB'“&‘P Hﬁd’éggl?‘@}rgﬂ% wihgreith By EygRpemyly optio I}S‘Hﬁr maceut i cal

conposi tion c%ﬁpgﬂh%@qnﬁo%gyﬁ#drgsmgﬁ{eﬁgromat i c conpound according to
al'l

acceptabl e salt or solvate thereof ,

cor kg

i n adm xt Uk e vitelomppimmi amworling t;:a¢1a1yn autherwimR| i sabstithied aytheifieta Use of

bi cyclic heteroaromatic derivatives according to anyone of the clainms 1-

or a phar mac e ROFESR My acceptable salt or solvate thereof for the
manuf aci urg OfThedopdikdERBEdAE o ShitsCIONWheleiw kB tility. 30

10
i1.
12.

10°
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9.

R
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30

13.
14.

15.

The compound according to claims 1-8 wherein B is N(H), or B i Isa bond and R?
is (2-7C)heterocycloalkyl
The compound accord:mg to clalms 1-9 wherein X1-X2 is C=C, C=N, S or N=C.

The compound according to claim 10 _Wherem X1-X2isC=CorS.

A compound selected from the group of tert-butyl 5 -amino-Z-methylﬂﬁo#—(B-
((N,N4diethylarnino)—cérbonyloxy)—phenyl)-thieno[2,3-d]pyﬂnﬁdine—6—
carbbxamide teri‘-butyl 5—amino-2—methy1thio~4-(3-(methoxycarbonylamino)— -
phenyl)-thieno[2, 3-d]pyr1m1dme—6-oarboxam1de, teri-butyl S-amino-2-
methylthio-4-(3-(allyloxycarbonylamino)-phenyl)-thieno[2, 3—d]pynm1dme-6—
carboxarmide, zerz-butyl $-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— :
carboxamide or fert-butyl 5-amino-2-phenyl-4-(3-(QN;N-dimethylamino)-
carbonylamino)-phenyl)-thienof2,3-d]pyrimidine-6-carboxamide.

The c':ompoﬁnd according to claims 1-12 for use in the;‘apy.

A pharmaceutical composition comprising a bicyclic heteroaromatic compound

according to claims 1-12 or a pharmaceutically acceptable salt or solvate thereof ,

in admixture with a pharmaceutically acceptable auxiliary.

_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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