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(54) Title: THIENO[2,3-D]PYRIMIDINES WITH COMBINED LH AND FSH AGONISTIC ACTIVITY

n (57) Abstract: The invention relates to thieno[2,3-d)pyrimidine derivatives accord-
N

_R1 ing to general formula (I), or a pharmacentically acceptable salt thereof, wherein
\"/\T N(R1)R2 are joined in a (2-6C)heterocycloalkyl ring. The compounds of the inven-
- R2 tion have LH as well as FSH receptor activating activity and can be used in fertility
regulating therapies.
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regul ating therapies. 3 March 2006 Thieno [2,3-dJpyirim dines 2@@ conbi ned
LH and FSH agonistic activity The invention relates to % havi ng

gl ycoprotein hornone agonistic activity, in.particular to conpounds havi ng
bot h Luteinizing Hornone (LH) and Follicle Stinulating Hornone (FSH)
agonistic activity. The invention furthernore relates to pharnmaceutical’
conpositions containing the sane as well as to the use of these conpounds
~in nedical therapy, particularly for use as a control of fertility. 10
Gonadotropi ns serve inportant functions in a variety of bodily functions

i ncl uding meffitienheR3- d]pymnnamesammwhﬂhneam@ﬁfsmﬂgﬁﬁyﬁé' ve process.
The hypophyseal gonadotropins FS H for exanple play a pivotal role
in the stimulation of follicle develdopnment and nmaturation whereas LH is

i nvolved in induction of the ovulatory process (Sharp, RM dio.
Endocrinol 33, 787-807, .1990; Dorrington and Arnmstrong, 15 Recent Prog.

Ho Res 3 3 t 15,.2258- 2265,
20(381) (Calsjrrgl;lhte %’veﬁ’—h‘bﬂl ré&gs Lﬁhnl cgﬁngug?mﬁrggnﬁb 0?\%?418% %F%t’r‘f FSH, for

ovari ah 25tV hparkeplar t@cowandséxnvmgb@th menunuag Homohe (LH)rend Foliple
fertili Sagtinﬂﬂat(ng\ﬁdmﬁ‘ﬂéi S 6o R ch:tlwtgvT’h@&%vgﬁhdfn%ﬁétﬂér@é{e’\éaﬁt%n@vul atory

“wonen (| | nt ,J Fertilit and

n
Rosenmakspﬁla‘]’yac?}ft’ccfﬂoc@@qmmﬁrﬁP%mg dhereme s well 35 todbg)use oF thesel as for

el e hypagmpantids fn dedicalepapl,Yagictlaty for usdaRRIEME OPFeRFit@Ct on specific
gonadal cell types to initiate ovarian and testicular " differentiation and

st eroi dogenesis. The actions of these pituitary and placental hornones are
medi ated by specific plasma nmenbrane receptors that are nenbers of the 25
| ar geldf ani | yopsdoGopips eared impodens fedtioede ptvariety oThmnycfmmmOﬁﬁ inclidiagsi ngl e

Phe’ Gor prarathite, hfialicy FRIBTRIANEA HORRMGR TGSt il BbobBetdaar ropi ns
dest i ned &Pagdo FPI@F—%B%@‘P‘&LEJ‘PWK%BE ol atpéveital ol incte ﬂtlmmiatfmnﬂrfolhcla ne 30
sources @Bekicnfen® fnd QRO Wnd B 132 i®nvBlved A Hductlon B Wiikory | MMUNO! -
an process (Sharp, R.M. Clin. Endocrinol 33, 787-807, 1990; Domngton and Armstrong,
15 Recent Prog. Horm. Res 35, 301-342, 1979; Levy et al, Human Reproductlon 15, 2258-
2265, 2000).

Currently, LH is. applied clinically, in combination with FSH, for ovatian
stimulation i.e. ovarian hyperstimulation for in vifro fertilisation (IVF) and induction of
ovulation in infertile anovulatory women (Insler, V., Int, J. Fertility 33, 85-97, 1988,

20 Navot and Rosenwaks, J. Vitro Fert. meryo Transfer 5, 3-13, 1988), as well as for
male hypogonadism and male mfertﬂlty

Gonadotropins act on specific gonadal cell fypes to initiate ovarian and testicular
differentiation and steroidogenesis. The actions of these pituitary and placental
hormones are mediated by speciﬁc plasma membrane receptors that are members 6f the

25 large family of G-protein coupled receptors. They consist of a single polypeptide with
seven transmembrane domains and are able to interact with the Gs protein, leading to
the activatioﬁ of adenyl cyclase.

Gonadotropins destined for therapeutic purposes can be isolated from human urine

3  sources and are of low purity (Morse ef al, Amer. J. Reproduct. Immunol. and
| Microbiology 17, 143, 1988). Aliernatively, they can be prepare& as recombinant

- gonadotropins. In addition to these proteins, gonadotropin receptors can be activated or
deactivated by synthetic low molecular weight compounds. Bicyciic heteroaromatic




M cr obi ol ogy 17, 143, 1988). Alternatively, they can be grﬁ a]aggqﬁas
reconbi nant gonadotropins. In addition to these proteins, % ropi n

receptors can be activated or deactivated by synthetic | ow nol ecul ar

wei ght conpounds. Bicyclic heteroaromatic 3 March 2006 conpounds have been-
described in WD 00161586. By in vitro and in vivo experinents they are
shown to be useful as LH agonists. In2normal .females the rel ease of
pituitary LH and FSH i s characterized by a m d- cycle surge which precedes
the ovul @E MW&%E}P&SE&&Q%'W@%MI%@@ %ntvmoeﬁlldqh $hvb Weberintents
physi ol ogi enonena I.e._ oocyte maturation, fo RIBSHE: rup ure and

| ut eini z W@FFS OWFQ@I{S?@%S&IF@WSHE LH surge in the in vivo induction of

t hese pheno a i di spu the role_of the FSH—surge is less clear.
However , g%%““&é@?‘igfﬁ I‘eé\“Pe‘?ﬁH“}utalﬁ’ﬁé'{ anpeSfBH inieherrsterard ivea midur at i on i n
vitro by cyml Burg ) @/hivk rpudcades ahs bﬁllﬁtibnpmdldﬁ@l B chfua@tél_ I(i)zt’edtﬂl?&hreBQﬁdﬁliltia IyI

u.et a 0

overe h oxant Lne nduced
EndOC?I nB*1 YO? k% ,na 26083" é‘“&’;& l(i“?{' gmhqndtlgteggzagohl 0Si s
activati N@nlesthermle oME®) LH surgeyid Eﬂiﬂ 6n vivadinductiom ,of | these Sphdeshembise t o

id d
provide aSLCRl s O oL USRS, I Ok SOMRRNR R SELBPRICNGT <110 o1
pr ot ocol that BSHem&ﬂame@Fﬁeemamtahpy in Wiro Wb indheise coowps ueldstolpEbdictiavi ty may be
ac COMPAN ity Mt oSiHIR Ghirtirhdt: hypoRfthe ﬂdﬁ&@%&}&i@a{&s@@c%% FRjecul ar

ght canpaoun in ad LH activit unex y nmay al so
have 1ESHG gﬁtﬁ“xﬂpt’@ﬂo L1184.94 P8 Zqoﬁb%lscfé?ﬁﬂblﬂmgﬁrt@ be gimgiesivactivetingyr i ni di nes
whi ch atsttelkag(MAg sition of the pyrimdine ring are substituted by a phenyl
group which in turn is substituted at the neta position. 20 The present

i nvention resoggionindusiiend 2, &sﬂiu@ayw fodlideahe edctsval ILMes tReali¢h Ng to

general fornula ] RI, . H3c ( For mul % 21
component. Disclosed herein are compounds that can have

particular advantageous properties when used in protocols for enhanced fertility. In

15 these compounds LH activity may be accompanied by a FSH activity.

Also disclosed herein are low molecular weight compounds that in addition ;co LH activity
unexpectedly may also have FSH activity. In general these
. compounds are thieno[2,3-d]pyrimidines which at the 4-position of the pyrimidine ring
are substituted by a phenyl group which in turn is substituted at the meta position.

20

The present invention resides in thieno[2,3-d]pyrimidine derivatives according to
general formula 1, 'A

or a pharmaceutically. acceptable salt thereof, wherein N(R1)R2 are joined in a (2-
25 6C)heterocycloalkyl ring.




or a pharmaceutically. acceptable salt thereof, wherein N rll?é @e j oi ned
in a (2- 25 6C)heterocycl oal kylring. 3 March 2006 -3 The 2 P% erred
conpounds are tert-butyl 5-am no-2-methylthio-4-(3-(2- (azetidin '
1-yl)-acet am do) - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de; tert-butyl
5- am no- 2- et hyl t hi o- 4- (3- (2- (nor phol i n-4-yl)-acet am do) phenyl)
,thieno[2,3 d] pyrimdi ne-6-carboxam dg;- tert-butyl

5- am no- 2- nethylthi 0-4- (3-(2-(thionorpholin-

o nass! b o eibinka’ R el i) R LALARIARL S ! ont - PutY!

5-am no-2- inet er i

1-yl ) - acéeslidied mmqomhwﬁ ndzd}qimmnmﬂmﬁs:aﬁmwnidoxamwm 5tert-butyl
5-am no- mt;mﬁlem oA (éfgzl(&oﬁﬁmm p%& ) %e‘}'nl YR tofﬁ%

phenyl) t hi eno
5- am no- 8 BFEW%II‘?’@TF@' QP‘aUJ(“?ﬁo(tZﬂ(bﬁWbesr'%mﬁ—zim?hﬁ%éﬁ%@ &blpna@n@nyn) t hi eno
[2,3 sd] pyt Lm@mm)E r)hmsﬁdp day] }&ﬁﬂﬁﬂ@-(ﬁc@fn&hﬁﬂé}%% f5-amino-2-

nd R BEEYRED AR (PR waé%a@fq%ﬁnpb S L A R

ring ha\d/camaxﬂnﬁdet;artémmét}at oﬁmmmcpnme:ﬂgﬁlmf@@:@za(pmmmegcgcem@)het er oat ons
' | ect Z
oy rol 1 apisav ity MRl 6o BtTid fha BHol s RA s ol 1 ne. 1

has been(3s@dppetaniat!-vipagstamide)-mienylthiab[djppmmidireticirbomandids. | can show

agonistic LH and FSH activity. In an in vitro bioassay using CHO cells
st ablly transfected wit h the human LH or FSH receptor, respectively, the

ECsa with r dtot ept or 20 found t 5. 10
wher eas Wit 859(3}“? 0111 ?1'?— Iég&l‘ %&%@%‘P Lips 'Edﬂ dﬁﬁ%‘g?%ggi‘mﬁlﬂﬁ h*10' SM
Typi cal ImcadsehdFBHi aad Ri2vipgeghear antheabe fitrogencatona &t wirich yheg farecbonded ¥maf t he LH
agoni st L af 4 t | atl The
|nvent|01?115%lﬂjar‘uf%‘tei8?;8'lts}?|8 %R)% é{) n@;ﬁm{li?o plln%}e he}?“w %e%ﬁh sing a 25
t hi eno[ 2frendfpPr W@l&eEmlaﬁa@ﬁ mhamgp@mdzemdms,apmhdher pipkrifiagi ng t he
gener@I ?lﬁl%ﬁﬁg ﬁlo? %dtﬁfaﬁoﬁﬁwnds according to the invention can be
y urt

used erapy.

It has been shown that compoﬁnds of the above mentioned formula I can show agonistic
LH and FSH activity. In an in vitro bioassay using CHO cells stably transfected with the
human LH or FSH receptor, respectively, the EC,, with regard to the LH receptor was
20 found to be less than 5.10® M whereas with regard to the FSH receptor the EC;, was less
than 10°M. Typically the FSH activity ranges from an activity of about 1% of the LH
agonist stimulation to about 10% of the LH agonist stimulation.

_ The invention further resides in a pharmaceutical cormposition comprising a
25 thieno[2,3-d]pyrimidine derivative contpound or salts thereof having the general
formula L

Thus, the compounds according to the invention can be used in therapy. A further
- aspect of the invention resides in the use of a thieno[2,3-d]pyrimidine compound having
the general formula I for the manufacture of a medicament for the control of fertility, .
30 more preferably induction of ovulation. The present compounds are used to activate
~ both the LH and FSH receptors. The compound of the present invention can be used
therefore in a method to treat females with fertility problems. Yet a further aspect of the
mvention resides in the use of thieno [2,3-d] pyrimidine compounds as defined above or a

pharmaceutically acceptable sait or solvate thereof for the manufacture of a medicament for the




“aspect of the invention resides in the use of a thieno[2 3id¥ﬁé6%£1dine'
conpound having the general formula I for the nanufactu? Y di canent
for the control of fertility, 30 nore preferably induction of ovul ation.
The present conmpounds are used to activate both the LH and FSH receptors.
The conpound of the present invention can be used therefore in a nethod to
treat fenmales with fertility problens. Yet a further aspect of the
invention resides in the use of thienodF2,3-d] pyrimdine conpounds as
defined above or a pharmaceutically acceptable salt or solvate thereof for

t he manuf actFrdhetpatiomsé, caheof tHeonipbnds'FabARNS 1 ke figkd hrhértei)ﬂ gL sorders in
| salts . of the conpounds of

patients. -4 For ther utjc use,
fornul a |00§P{§.B§I§g§§%\%§réar0§?qggﬁ%@cce8%§ﬁt gwer acidn additinne saliscefl bgseaiccept abl e.
However, #6prdingdelfarmuls Ismky slsofinbessptor expapty; i thepleparh@nibarifioatioRy al so
find use, r LN 1,0 r.purification of a

o @ l’f"ahﬁﬁl}&hﬁoau& }Im%b%%b% %Bﬁé&}% Irh]is)afﬁ SS,WW Wﬁf‘:’rﬁ’ﬁ]&éut ically

pharmaceutical |y acceptabl e conpound. .
s accebt aSFPIBIE o0t argipelided \witharthembit of thérpresambinvermfont he pr esent
I nvention.. dl_:ﬁé[amo es of.daci_d addi tion salts include those derived from
m neral aci de2WRleR of acidpddiiien malis ipcludgcthese detivebfiom ininerel abidssutipkur i ¢ aci d,
pr ef er ablhydivghloric abids bhosplidrid, acel) QuipRirPdi RekAsty! dyifochlofil hGaagld, tartaric
‘aci d, ac%tr%a?ﬁ a&:&(ﬂ’lﬂée%lt.l}c %&I&Q . mal.eic ,aci,é, mal oni"c _acid, F’u_m_ari c acid,
gl ycolic acid, succini ¢ &8fd: 4rig fctdnaeeti peid, lagiicaid mleic asidalosicr at i on
rout es f dwidt fiemagoagidigipteliobcid, sucvidiaacid, afid Pbaéikeraceutical |y acceptable salts
thereof, also referred to herein as the active ingredient are intramuscul ar
i nj ecti ons, subcutaneous injections, intravenous injections or
intraperito I njectians, oral and intranasal adm nistration.
Preferably, g?‘%‘lé)lec %#%?nr’fﬁve r 1 cPmpeinds efilomula L or pharmpestiealiict dose and
regi men @fcepidblenalistthertofpalsafelees teoldin B the B¢t igiddien® bre Intrapfi@iyiRCEUL i cal
conmposi ti 4 her. N P sarily be.dependent upon the therapeutic
ef f ect tgﬁ %gbgggﬁﬁ%&gawﬂsﬁgﬁﬁﬁﬁh&mﬁﬁf H?q%?ﬁ%mgﬁ?ﬁ@&%ﬂlﬁ&?ﬁ: and nay
vary wit Rial fed ipfrangsal teinistetipo Braferablye theoudmponhdsashiy eSiduatibterid and t he
age a8d AN ThoRl dbiteand ARkt BtHanSBkASh Jrdad B iNgHEY! Sagent 1S 1o
pharmaceutical composition thereof, will necessarily be dependent upon the therapeutic
- effect to be achieved (treatment of infertility; contraception), and may vary with the
particular compound, the route of administration, and the age and condition of the

individual subject to whom the medicament is to be administered.

20 In general, parenteral administration requires lower dosages than other methods of
adminpistration which are more dependent upon adsorption. However, a dosage for
humans preferably contains 0.0001-25 mg per kg body weight. The desired dose may be
presented as one dose or as multiple subdoses administered af appropriate intervals

throughout the day. In case of female recipients, doses may be administered at

25 appropriate daily mtervals throughout the menstrual cycle for follicular support or as a
single dose for ovulation induction. The dosage as well as the regimen of administration

- may differ between a female and a male recipient,

_ In case of in vitro or ex vivo applications, like in IVF applications, the compounds
of the inventions are to be used in the incubation media in a concentration of
30.  approximately 0.01-5 pg/m].

The present invention thus also relates to pharmaceutical compositions comprising

a, thieno[2,3-d]pyrimidine compound according to formula I in admixture with




20 In general, parenteral adm nistration requires |ower g3§§%§ éhan ot her
nmet hods of adm nistration which are nore dependent upon §P

However, a dosage for humans preferably contains 0.0001-25 ng per kg body
wei ght. The desired dose may be presented as one dose or as nmultiple
subdoses administered at appropriate intervals throughout the day. In case
of female recipients, doses nmay be adm nistered at 25 appropriate daily

i ntervals throughout the nenstrual cyde for follicular support or as a
singl e dose for ovulation induction. The dosage as well as the regimen of

adni ni st rgteimaventially dedehRbic RRknRGR, ﬁﬁ 6 iy yaBﬂ!leIath &ucea%' Rk eﬂﬁﬁ In case
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sense of Sb@ﬂt@ewnpmtramhseulm t nttehmoad haid  ihtfegleiehile HdsmiREatibg CARPOSI tion
~and not ¢ t L.ents thereof Phaynaceutical conpositions
i ncl ude tﬁ%géﬁgdl???ﬁagl% 41%&&160& tcﬂ?éll %gg%ﬂwn’fl yhp P@W’M’cf%dl ng

t r ansder FEUPIHBERG mpteds shieh ﬁ@mbﬂsya desaipedah Gennprar anhlermm{ng@ﬁigudl ng
subcut anPhstacduiics VLRG| ni stration.
The co i n %g(g%?apg yﬂg%@ng%}ﬁ?a@ mg?hesqgﬁ%qaﬁ%%e art of

Of?)gﬁrl ons ;lllj
phar mécy ! “@3{‘3% &eparionyndeliieis dangfectirdls t hose described in Gennaro et

Rem. ng on s ar eutical_Sciences (I 8th ed., Mck Publishing
corrpany, J]é%ﬂg@%%wqumgen BssOgintion Harastive watediepewii at i ons and

Their I\/aanyf amilharg)ageﬁuﬁ’fe anellizefspehils)] Meenihia a‘é&e‘éébrﬂng%ieﬂﬂ' {ﬁglu#

associ at tive | ng ent Wt any_auxill1ary agen e
auxi | | i a{rhg&atﬁéﬁ ?ﬁ nal' 1 gbs ﬁ%%ﬁ%‘be%‘g’cﬂ)ys‘ﬁgﬁseéi llgis: dindergc filepats, t hose
convent i disiategiantst hibricants, qoleeats Klavorinyg pEén)s and wWelingSgerkd, | | ers, Dbi nders,
di luents, disintegrants, |ubricants, colaqrants, ?Iavorlng agents and
wet t |1§]g agelfhagmaceutical compositions suitable for oral administration may be presented as

- discrete dosage units such as pills, tablets or capsules, or as a powder or granules, or as a

solution or suspension. The active ingredient may also be presented as a bolus or paste.
The compositions can further be processed into a supp031tory or enema for rectal
admmlstratlon

20 For parenteral administration, suitable compositions include aqueous and non-
aqueous sterile injection. The compositions may be presented in unit-dose or multi-dose
containers, for example sealed vials and ampoules, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of sterile liquid carrier, for example,
water prior to use.

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

The thieno[2,3-d}pyrimidine compounds of the invention can also be administered

30 m the form of implantable pharmaceutical 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
approximately constant rate over relatively large periods of time, for instance from




15 Pharmaceuti cal conpositions suitable for oral adnlnlstr tio y be
presented as discrete dosage units such as pills, t abl et %thgﬁgules

as a powder or granules, or as a solution or suspension. The active

i ngredient may al so be presented as a bolus or paste. The conpositions can
further be processed into a suppository or enema for rectal

adm nistration. 20 For parenteral admnistration, suitable conpositions

i ncl ude aqueous and non- aqueous sterifle injection. The conpositions may be
presented in unit-dose or nmulti-dose containers, for exanple sealed vials
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an appropri ate sol vent such as N, N dinethyl formam de or THE at room

tenperature in therresence of a tertiary base sqgh

N,m
o éz
NH NH,
N7 T N/l \_/
H,G., H’C‘S Xy S -
<

I (I M

15 Derivatives of formula (IT) wherein Q = Cl or Br can be prepared by regioselective
acylation of meta aniline derivative (V) with acyl chlorides of type (IV), wherein Q = Cl
or Br in the presence of a tertiary base such as N,N-diisopropylethylamine in a suitable

s_otvcnt such as dichloromethane or THF.

20




as N, N-diisopropylethylamne (DIPRA). Rl is Derivatives qf fornula (1)
wherein Q = C or Br can be prepared by regiosel ective éd‘ﬁfafe? of neta
aniline derivative (V) with acyl chlorides of type (1V), wherein Q= or
Br in the presence of a tertiary base such as N, N-diisopropyl ethylamne in
a suitable solvent such as dichloronethane or THF. ¢ 20 3 March 2006 -7
Compound (V) is accessible by art-known reduction of the nitro function in
derivative (VI) using an appropriate-rfeduci ng agent such as tin(ll)
chloride in a protic solvent such as ethanol- in the presence of

hydr ochl or i cCCagpctindt Qb@%ﬁsﬁﬂetw ' i . m Soc,
1979 (1940)) & Th, e(?fc))pyri i di ne (VI ’)‘“ﬁ"f:"é%?%%‘%“esﬁ?%"d 59”%18%“ B onCor
car boxy| idti¥tivg (VU1 ysjng anoappfophiate eeducibg tagént amibnes tinddechldride ih afpretence of a

coupling t : (benzotriazol-1.y1)-N,N, N, N -tetranethyl uroni um
tetrafl uos?%%%rsg eg{]ﬁt]%motge PSPee? YWP%F% aflﬂéb%WEﬁwmre d.
hexaf | uoripghampha@hem( Sy LM)(1sM09). a tertiary base, e.g.

NNdi i sopr opyl et hyl ani ne. H3C, 15 Saponification of ethyl ester ("VIII) to
the correspondi ng carboxylic acid (V1) takes place in the presence of a
base such as |ithi yg hydroxi de, potassium hydroxide or sodium hydroxide in
“aqueous di oxa el evated tenperature (80 Cto reflux). 3 March 2006 8
H3CQ\ (VM

(9] — . (V-)

Thienopyrimidine (VI) can be prepared by condensation of carboxylic acid (VII)
10 with tert-butyl amine under the influence of a coupling agent such as O-(benzotriazol-1-
yl)-N,N,N’,N’-tetramethylaronium tetraflnoroborate (TBTU) or
- bromotripyrrolidinophosphonium hexafluorophosphate (PyBrOP) and a tertiary base,
e.g. N, N-diisopropylethylamine.

NO,

15
- Saponification of ethyl ester (VIII) to the corresponding carboxylic acid (VII) takes
place in the presence of a base such as lithium hydroxide, potassium hydroxide or
sodium hydroxide in aqueous dioxane at elevated temperature (80 °C to reflux).




Bi cycle ('VI [1) is formed by substitution of chloride (X \r% g}l%@/
nmer capt oacetate wunder the agency of NN-dii sopropyl et hyla it | oned by

base-catal yzed ring- closure of the internediate thioether (1X). This type
of thieno[2,3-d]pyrimdine ring 5 formati ons has been described in: S A
Abdel - Hady, M A. Badawy, Y.A Ilbrahim Sulfur Lett. 9,101 (1989) and S.
Tunkevi ci us, Liebigs Ann., 1703 (1995). Suitable conditions for the
cyclization reaction are sodi um ethoxi®le in ethanol or io

N, N-di i sopropyl et hyl am ne in tol uene/ethanol (1/1, v/v) at reflux

t enper at ur e. Nog requisite chloroimne (X) can be synthesized
followng lite re procedures as described for example by A A Santilli,
DH Kimand S Wanser, J. Heterocycl. is Chem S 445, 1971. According to
this procedure, XI) is treated wth POCl} at elevated tenperature
(80 Cto refl we chlori d&™™ 'ﬂﬁﬁbaddition of an 3 March 2006
appropri ahge. gdgy-- di oxane, and/or the addition of either PCIS or

N, N- dlnethy?anﬂllne to he reaction mxture may result in shorter reaction
times and hlgher elds of chloride (X). (X) H3C,S 5 An appropriate route
tomards.lactan1(&]) conprises the nulticonponent condensation of ethyl
“cyanoacetate with 3-nitro-benzal dehyde and S-nethyl i sothiourea in et hanol

teper at ur o (E%Y WS%@?&E‘%@%@%@?@%@@ e N T
Kanbe, K.unden the aggeryHef kiVdhliisopppylebglamine, Sgiowed dp9paseAathlyzelbring fat t ah,

S. M Huswsnreaame\mn@dmaemm;r SR i ntBifhe M Hissai n

A A EI- rbr ndS Xi sour,
%a & as been desc ed S'1n S'A. Abdel- Hady, MA Badawy, Y.A. Ibrahim,

Sulfur Lett. 9, 101 (1989) and S. Tumkevicius, Liebigs Ann., 1703 (1995).

I NO,

. N7 I cn 0 (Vm)
(X)

Suitable conditions for the cyclization reaction are sodium ethoxide in ethanol or
10 N,N-diisopropylethylamine in toluene/ethanol (1/1, v/v) at reflux temperature.

_NO,
o
CN —_—
00 e 7@
t
HC
NG "

(X)

The réquisite chloroimine (X) can be synthesized following literature procedures as

described for example by A.A. Santilli, D.H. Kim and S.V. Wanser, J. Heterocycl.

15 Chem. §, 445, 1971. According to this procedure, lactam (XJ) is treated with POCI, at
elevated temperature (80 °C to reflux) fo give chloride (X). The addition of an




15 22, 169 (1985). . Methods to determ ne receptor bindi as ﬁ% as in
vitro and in vivo assays to determ ne biological activi &%ﬁhéﬁ dot r opi ns
are well known. In general, expressed receptor is contacted with the
conpound to be tested and binding or stimulation or inhibition of a
functional response is neasured. To neasure a functional response isol ated
DNA encoding the LH or the FSH receptor gene, preferably the human
receptor, is expressed in suitable hes2-cells. Such a cell night be the

Chi nese Hanmster Ovary cell, but other cells are also suitable. 3 March 2006
- 10_Pr ef eapplrpyiateheoloat,| 8.pardosihe, TaAYE! g a@&h Nof( i l_fcf" . Endocri n.
ESH Xpressi ng

5, 759- 77 éﬂ&é% ¢ thod t 0, construct reco i nant

cel | I|nes St f ¥ Sﬁﬁw GEFFIF@&&%F@BWTEﬁmﬁmiumwﬁmé@uﬂmi d oni ng:

a Labor atvelgs dfchloside (ol d Sprlng 5 Harbor Laboratory Press, Cold Spring

Har bor, latest edition). Expression of receptor is attalned by expression

of the DNA encoding the desired protein. Techniques for site directed

mut agenesi s, Ilgatlon of additional sequences, PCR, and construction of

sui t abl e expr Osystens are all, by now, well known in the art.
Portions or al the DNA encodlng the desired protein can be constructed

"synthetically Ing standard solid io phase techniques, preferably to
,include restriftion sites for easg,of ligation. Suitable control elenents

for transcripgjioff and translation t he included codi ng sequence can be
provi ded %?r codi ng sequences. As is well known, expression systens

are now avalldble whi ch are conpatible with a wide variety of hosts,

i ncluding pro yotic hosts such as bacteria and eukaryotic hosts such as

yeast, plant | s, insect cells, manmalian 15 cells, avian cells and the
| i ke. °Cel | s expressing the receptor are then contacted with the test

conpound to ,observe, bindin or stinmulation or inhibition of a functional -

response. AffeRPRIPPHAL \ropts o?%ﬁaéi? dastam @b rcompsiseso fiteainmiliigpripoere X pr essed
recept or cotfiiynsaton SRyl bPmBRARMY Wit 5 ANt dhPIPRA Wrmethy] isothiourea

in. ethano) under the agency of a base such as potassium carbonate at elevated
temperature (60 °C).

No, '
OEt NH
N
cq]/ * * HC JJ\ (Xl)
o 'S NH,
G H

Related procedures have been disclosed in: S. Kambe, K. Saito and H. Iﬁsﬁ, Synthesis,
287 (1979); A.M. Abd-Elfattah, S.M, Hussain and AM. El-Reedy, Tetrahedron 39,

3197 (1983); S.M. Hussain, A.A. El-Barbary and S.A. Mansour, J. Heterocycl. Chem.
15 22,169 (1985).

10

. Methods to determine receptor binding as welf as in vitro and in vivo assays to
determine biological activity of gonadotropins are well known. In general, expressed

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

To measure a functional response isolated DNA. encoding the LH or the FSH
receptor gene, 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 suitable.




20 For neasurenent-of binding radioactively or quoresceﬁéh% aﬁﬁh
conpounds nmay be used. As reference conpound human reco dh or FSH
can be used. In the alternative also conpetition binding assays can be
performed Anot her assay involves screening for LH or FSH receptor agoni st
~conpounds by determ ning stinulation of receptor nediated cAWP
accumul ati on. Thus, such a nethod 25 involves expression of the receptor
on the cell surface of a host cell andgexposing the cell to the test
conpound. The amount of CcAMP is than neasured The |l evel of cAMP w il be

reduced Oprefé‘llgﬂﬁ%eggnsﬁgﬁ giaﬂﬁnaﬁgn t"ﬁ@ r hi Bitoppy ﬁﬂdgsmﬁbﬁ ef fect of

the test corrpound upo Ing-to t cept or-. di rect
measur emehPdf e. g CAMWP | evels in the exposed cell, cells can 30 be used
which in add%t‘3 o transfectlon W t h recept or encod| ng DNA are al so
transfected tIthﬂ £f reaQEbaaLEH o5 FEH exprewsingrcel nes ahwelkkprvessi on of

V\/nidch lrempmadm (Sambfneklee\agj L/ﬁi;licgw@lonﬁkgCQ L&B&Eg}j %:o'iﬁ Sgﬁngﬁngﬂ\/gd o
~ i nduci

novel P r %Irs?b%ﬁfsafzorg%mg? ert??i‘fﬁ %ﬁﬁgﬁeﬁ%ﬁaq%l Wai Teéﬁm geeplopiessi on

m ght be attoied by Getﬂrebwnnadythbﬁ“ﬁmlmﬁd&gl\tﬁﬁ déblrgﬁ’@ﬁ}tcm 1Techipga¥eBt siteeacting to
“changi ng I r e LacZ, _alkaline

~ phosphat ad]sl?éﬁél rgl%%&lé%\@ h%'%e"i?%g"g "gin&l%ga eﬁu?r'l‘g’ ?ftdg %PHP“@OH ofrhe

princi pl egitghle e@l’ﬁ?ﬁmﬁ PYStPERsCA alth@nwa‘séh&mmnathmirﬂ Pémtiomsnoriafl oftie ar t and

are descmNAGnesdhg thd dRMERpR :
Curr. Opl n B| 0%1 chng 6 ]51'7(% %05331%500 s{g ygg‘%%ﬁ%gac%g ‘%’%‘E g‘%‘nds on t he

LH or TFsHbpescl es=tPé‘“sfF1ia tatmci@esremm@t siteg &g fage DﬁhmoacSmmbby of

nor e' thamoﬂﬁ%et&nehﬂ@Q‘oﬁfﬁﬁsdﬁpho@zﬁidlu\éhﬂébo%?ﬂmliﬁlﬁcd Eodihd & He?nﬁg

referenc rovn? tth(t:hfdiAt eLt on ht be the ECSO val ue, | must be < 10'5
pr ef &rab 3 2 Y Hf&g]gqu 5 & 15 7el kmgymernression sysieeae BV desir abl e

EC50 val @wlahleevlﬂdmmdnnqﬁanbh viithea wide vﬁﬁﬂﬁjp@ﬂhwtstlﬁ&ﬁﬂﬂ ﬁﬁﬁy@tﬁ’iﬁﬂéﬂ g€, a dor ed

conmpound h.ts |less t ner a , considere

a (r:rgndl dg]\tmezg gjrzaug sé"}ﬂ}g&‘;h St8 B¢ a&ygﬁy}aph?e%ls,\)a?eﬁlégeﬁ§ MRS han 10" 7

M HoWev eells, awmeﬂwmhe\hka:h has a hi gher ECSO, but is selective for the

particul ar .
Cells expressing the receptor are then contacted with the test compound to observe

binding, or stimulation or inhibition of a functional response.

Alternatively isolated cell membranes containing the expressed receptor may be
used to measure binding of compound. '

20 . For measurement-of binding radioactively or fluorescently labeled compounds may
be used As reference compound human recombinant LH or FSH can be used In the
alternative also competition binding assays can be performed.

Another assay involves screening for LH or FSH receptor a.gom's1: compounds by

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

25  involves expression of the receptor on the cell surface of 2 host cell and exposing the

cell to the test compound. The amount of cAMP is than measured. The level of cAMP

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

In addition to direct measurement of e.g. CAMP levels in the exposed cell, cells can

30 be used which in addition to transfection with receptor encoding DNA are also
transfected with a second DNA encodinﬁ a reporter gene the expression of which
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might

~ be constructed in such a way that they are connected to novel cAMP responsive

_elements, Tn general, reporter gene expression might be._controlled by. any.response . ....o.. .o



receptor, may be even a better candi date. Screening for H rec

agoni stic conpounds can al so be perforned by using a 15 &ﬁﬂgé ﬁ dig cel

bi oassay (Van Danme, M, Robersen, D. and Diczfalusy, E., Acta Endocrinol.
77: 655-671 (1974), Mannaerts, B., Kloosterboer, H and Schuurs, A,

Neur oendocri nol ogy of reproduction. R Rolland et al. Eds., Elsevier

Sci ence Publishers BY., 49-58 (1987)). In this assay, stinulation of LH
receptor nedi ated testosterone produdfii-on can be neasured in Leydig cells
i solated frommale mce. 20 FSH agonistic activity of conpounds can al so be

det er m negethént 3BacEx \z¢ ¥Ranbpe et daavsu 1. ccording.to
° 3 o Vﬁglﬁoductl%ﬂ%ﬁ d er?ar{e?a{e %%%33?%9 362

(155%)) . Hrimephpwha s, et i
(1992)). g PBYsRhatass, Ll ?‘"ésﬁaP@W’éﬂBW%“l%@&t%Pﬂﬁﬁpleégftured in
the pres mcbﬁaﬁa&ﬂdﬂﬁgm@ay@hte&vﬂnﬁ%ﬁﬁﬁﬂ&etaﬁ AnB kR B &.6.h Rra@kvat h.

Me fII ecltrerred m ar e
i ngfg;'?l ve ? flcﬁﬁz%ﬂlllgl?k % (’Idtﬂ“e%é?i?g?@ét#-ﬂd SQr‘si)\/lcj) agt I Vi tyI gf

d l b d. In thi
aesay 1 mat 3%63 SAb A0 B TP R TSRO UMby Sy 1 LS
48 hour s Tradidp ailra@%‘tﬂé@fmotfmﬂl&ni b afjthainsaxineal edinity when LHhc&IEHnmbed are
kil led aerstaefeféfameggﬁmr St h TRkt @@ﬂmtghwﬁzz%ai m(a%ltaba' 2 1pBg ovi duct s

30 m croscopi sessed. To Ifeasure I'n"vivo activity of ‘conpounds
|mmtureﬂr"etg‘§$@ é({@iare treated at 0, 8, 24 and 32 hours with a FSH
agonistic c¢ opnd.tq.indyce follicular owh. At 52 hours after the
start of thgﬂ‘g S&eﬁiﬁ&ﬁ ﬁ?ﬁnﬁﬁlt@i ir’?]i&;ﬂé@“%aﬂ'% depersient,on fheuce

ovul atdi omomiﬁblmdetmteﬂall?er examplej 4 barnbotRd h@thraﬁ Ot ezhlch Hhele&ttﬁiri 1008 Mﬁe '
experime 12 n er of |d ct

m crosco ygggé%g%%d&m?lﬁg%gﬁ dfl}gosr?}ég@ Pﬁeﬁe B‘ﬁst a:l ned The
conmpound §00M tvaewcres eorpaund which bas «cleighed ECgpipit isedlectivierforcad jaattmulart hose

regi nens HPY Qj%% ysed. These include LH substitution among
subj ect s"%& h 5 hyggg&oér?geg d)}%%gonadl smeither male or femal e, mdcycle

adm ni strat Kefedife fdi‘ci.‘!PFeceptor agonistic compounds can also be performed by using a
15 mouse Leydig cel bioassay (Van Damme, M., Robersen, D. and Diczfalusy, E., Acta
Endocrinol. 77: 655-671 (1974), Mamnaerts, B., Kloosterboer, H. and Schuurs, A.,
Neuroendocrinology of reproduction. R, Rolland et al. Eds., Elsevier Science Publishers
B.V,, 49-58 (1987)). In this assay, stimulation of LH receptor mediated testosterone

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

20 FSH agonistic activity of compounds can also be determined in an ex vive model
using cultured mouse follicles according to Nayudu, P. and Osborn, S. (J. Reproduction
and Fertility 93, 349-362 (1992)). Therefore, mouse ovarian follicles are isolated and

. cultured in the presence of FSH agonistic compounds to induce follicular growth.
Measurements of follicular diameter and estradiol in the culture medium are indicative

25 for follicular.growth.

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

30  microscopically assessed.

To measure FSH in vivo activity of compounds immature female rats are treated at
0, 8, 24 and 32 hours with a FSH agonistic compound to induce follicular growth. At 52
hours after the start of the experiment the animals are injected with hCG to induce
ovulation. The animals are killed 72 hours after the start of the experiment and the




ovul ation (ovul ation induction (01) or controlled hyperstinul a&bé)qn (COH) or
~stimulation of the corpus luteuni. The foll ow ng exanpl Maypla ustrative
for the invention and should in no way be interpreted as limting the
scope of the invention. 10 Exanples Exanple 1 tert Bu | 5-am no-2-neth

|t hio-4- 3- 2- azetidin-1- | -acetamdo -hen 1-thiena 2 3- 15

dj pyri m di ne- 6- car boxam de (a). 5-Cyad4o-4-(3-nitrophenyl), 2

met hyl t bzo- 6- oxopyri ni dine A m xture-@f .S-nethylisothiourea sulfate (69.0
g), 3-nitrobenzal dehyde (75.0 g), ethyl cyanoacetate (56.0 nl) and

pot assi u i s .20 stirred at 60C
Por 36 b MR OFSlatin alortaut isiloRBbpichly HofotddlTh ko Wnri i i 00

resul ti ngdsBEedi tate was fil tered off, washed with abs. EtOH and dissol ved
in hot wat erThe(cdfPdnds oﬂ_ﬂﬁeﬁfe@éﬂ# %%nﬁ@%}%)ﬁgd Elﬂucgaﬁﬁ il ﬁ@é@q‘%&ﬁﬁaﬁﬁre’

and cool ed

acidified with 2
resul ti ng"HFeary; }gtoél%g’sgquﬁ este Bripde ki sibstaépn wneng subjectaariy . Resi dual
water §n ]iylpegcmmm ihphdgah:Sdise Bitlie? FEALE o ﬂma@ﬁﬂacg@reaédlﬁﬁsﬁ%&b to E{éuée 4- d' Oxane

Yi el d: 54.

911 (v/v)° Qm%on @thﬁgol}'lgd%héﬁk%gql)ﬂr f@mﬂ?d{}fyﬁ'ﬁrﬁ%‘?’rﬁ}]ﬁ?" ‘%ﬁ‘idﬁ‘l%rl m di ne

"POC13 (104 thd cprpmaditemided to a stirred sol ution of

5-cyan-4-(3-n. |trophenyl) 2- net hyl t hi o- 6- oxopyri m di ne (exanpl e ‘1(a), 25.0
9) in dry 1Tk dolispireexaghls are) illugifative f03 B ivberdion 260ghoutidn moataydeC, t he

__m Xture W&gm g@@ﬁ%&é@@g@op £ Bt and concentrated under reduced
pressure. The residue was di sso ved In 1,4-di oxane (100 mM) and the

resul fgi ng solution was cooled to OC. Ice water was cautiously added. The

resulting precipitate was filtered

Examples

Example 1

tert-Butyl S-amino-2-methylthio-4-(3-(2-(azetidin-1-yl)-acetamido)-phenyi)-thieno{2,3-
15 dlpyrimidine-6-carboxamide '

{(a). 5-Cyano-4-(3-nitrophenyl}-2-methylthio-6-oxopyrimidine

A mixture of S-methylisothiourea sulfate (69.0 g), 3-nitrobenzaldehyde (75.0 g), ethyl

cyanoacetate (56,0 ml) and potassium carbonate (72.5 g) in abs. BtOH (1500 ml) was
20 stirred 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 teinperatu.re, acidified with 2N HC1 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 precipitate was removed by coevaporation with
25 1,4-dioxane,

Yield: 54.0 mg,
MS-ESIL [M+H]" =289.0
TLC: R;=0.3, silica gel, DCM/MeOH = 9/1 (v/v).

30 (b). 6-Ch10ro—5—cyano-4—(3-mtrophenvl)-2—methy1th10—pymmdme
POClL, (100 ml) was added to a stired solution of 5-cyano-4-(3-mtropheny1) -2- -
methylthio-6-oxopyrimidine (example 1(2), 25.0 g) in dry 1,4-dioxane (300 ml). After 3 '




of f and washed with water. Residual water in the precipitate vv%g renoved by
5 coevaporation with 1,4-dioxane. Yield:26.0 g. M5-ESI:]| eh 2087 0 TLC R
f= 0.5, silica gel, heptane/EtOAc = 3/2 (v/v). 10 (c). Ethyl

5- 2yano- 4- (3- ni trophSayl -2-methylthi o-6- (et hoxycarbonyl met hyl t hi 0)
p)rimdine DIPEA (15.7 ml) was added to a stirred solution of ethyl
2-mercaptoacetate (9.3 m) and

6- chl or o- 5- cyano- 4- (3-ni trophenyl ) - 2- b®thyl t hi o- pyri mi di ne (exanple 1(b),
26.0 g) ina mxture of EtOH (250 m) and DCM (250 m ). After 1 h at room

tenper at uf &,90%, lthe Abkturd Waklebolé DB Qodth tenhifRBnRé Qt%jcotr@eﬂhja Thatdr Yedacdhi ch was
MSO4)  an

then extracted th ECNI (3*50 m }-E dried %} concentrat ed under
reduced pPFeESYEr £1€ feft ‘F‘*’tj‘f"%‘:llﬁf'og’% $digxpne {100 mipgpl the Teswiipg selutipns, sj | ca
gel , heptveaebbiedo°c: Bé Watey Wy caulidhslydided-Thy tesdtiadhrodipiate Wad Kty hen |

i L m m Xt ure of etyhyl

S cyen s L PR S e e OB Shhd i o

( et hoxdy c anbepyaiet Wigh 1,4idgxapyri nm dine (exanple 1(c), 28.0 g) and DI PEA (30
M) in avyidR mxtuge %f) toluene (150 mM) and EtOH (150 m) was stirred at
refl ux tenperature ? C) for 16 h. The m xture was then cooled to room

"t enper at MEERKd co ' F0é@ under reduced pressure. Residual DI PEA was

renoved by cGoevapog at g Mkl hLHERIOAG S §hs: 28. 0 g MS-ESI: [MH} =
391.2 TLC Rf= 0. G?Rfsi lica gtegl , ér%ept anej}Et MC@ﬂBI 2 (vliv). (e). Ethyl
5- am no- 4- ( 3- am nophenyl ) - 2- et hyl t hi o-t hi eno[ 2, 3-dl pyri m di ne-6-
carbowyl @)e Ethyl _ 5-cyano-4-(3-nitrophenyl)-2-methylthio-6-(ethoxycarbonylmethylthio)-
pyrimidine ' -
DIPEA. (15.7 mi) was added to a stirred solution of ethyl 2-mercaptoacetate (9.3 ml) and
6-chloro-5-cyano-4-(3-nitrophenyl)-2-methylthio-pyrimidine (example 1(b), 26.0 g) in a
mixture of BtOH (250 ml) and DCM (250 ml). After 1 h at room temperature, 0.1N aq.
15 HCI (500 ml) was added to the mixture which was then extracted with DCM (3*500

ml), dried (MgSO,) and concentrated under reduced pressure.

Yield: 280¢g
MS-BSL  [M+H]J'=3904
TLC: R,= 0.5, silica gel, heptane/BtOAc = 3/2 (v/v).

20

(@.  Bthyl ___5-amino-4-(3-nitrophenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-

carboxylate ' _

A mixture of ethyl 5-cyano-4-(3-nitrophenyl)-2-methylthio-6-
_ (ethoxycarbon;}hne&ylthio)-pyﬁmidhe (example 1(c), 28.0 g) and DIPEA (30 ml) in a
25 mixfure of toluene (150 ml) and EtOH (150 ml) was stirred at reflux temperature

(100°C) for 16 h. The mixture was then cooled to room temperature and concentrated

under reduced pressure. Residual DIPEA was removed by coevaporation with toluene.

Yield: 28.0g
MS-ESI: [M+H] = 391.2
30 TLC: R;= 0.6, silica gel, heptane/EtOAc = 3/2 (v/v).

(e). Ethyl S-amino-4-(3-aminophenyl)-2-methylthio-thieno[2,3-djpyrimidine-6-

carboxylate
BtOH (400 ml) was added to a mixtwe of ethyl 5-amino-4-(3-nitrophenyl)-2-

35 methylthio-thieno[2,3-d]pyrimidine-6-carboxylate (example 1(d), 28.0 g), concentrated




EtOH (400 m) was added to a m xture of ethyl 5-am no-4- n|t g1enyl) 2-
35 net hyl t hi o-thieno[ 2, 3-d] pyri m di ne-6-car boxyl ate (exa %&5
concentrated 3 March 2006 -14 ag. HCL(15 m) and tin (I1) chI ori de (41 0 g)
in 1,4-di oxane (400 m). The m xture was stirred at 90C for 16 h. The
mxture was then cooled to roomtenperature and concentrated under reduced
pressure. The residue was suspended; in EtOAc (1000 m). 4N aq. NaOH was
added to obtain a pH of 10-11. The m x#ure WAs vigourously stirred s and
the organic | ayer was separat ed dried (MgS™) and concentrated under

duced 1.0 TL = 0.6,
;?I :Jg: geﬁrﬁﬁza{sgmeﬁggm)c {ﬁ d\@lﬁio ?F%éél%n@l)lﬁf mqﬁméeano hen
1- 2- et h SRS G R (‘erfar 36 Ihm @P‘iﬁ‘é‘eeﬁl‘?@aﬂl@b cppled taabetn Renperatinenaitdy dr oxi de
(32.4 g) dbﬁéen&ﬁdﬁdnde@ raiuaai preds8, Plle B4l way ﬁﬁi;éﬁaecf‘m(@tom 1000

ey o B da SRDH W alaid s %ﬁofﬁﬁéiﬁ%@%&e%%amﬁﬁeﬁ%'em)

Af t er 516 and dhe Qi@&hic iyer wax bepaeatatio dried MESD ) and QencpsateNiRBr rédutdd ¢ acid
(300 m) p\f\%sm, dded under vigourous stirring. The resulting precipitate was
filtered®o ‘washed with water (180 n1) and dried in vacuo. Yield: 14.0 g
Zol\/BEg;ﬁeld IVH 511{ 0z 333.0 TLC:. 1f 0.5, silica gel, DCM MeCH = 911
'(v/v) tert- mgno 4- 83 am no hen 1-2-nmeth Ithio-thieno 2 3-dlp
yrim ' MrESE- caﬁl\ﬁﬂihmf'ée 25 TBTU (16.1 g) was added to a sol ution of

5- ani no- 41(8- am nopReny i pAEhdHnbRIOAC = 3/2 (vv).

10

(0. 5-Amino-4-(3-aminophenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylic
Potassium hydroxide (32.4 g) was added to a solution of ethyl 5-amino-4-(3-
aminophenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxylate (example 1(e), 21.0
15 g)in a mixture of 1,4-dioxane (300 ml) and water (100 ml). After 16 h at 90°C, the
mixture was cooled to 10°C and 2N ag. citric acid (300 ml) was added under vigourous
stirting. The resulting precipitate was filtered off, washed with water (180 ml) and dried

in vacuo.
Yield: 140g
20 MS-ESL [M-+H]" =333.0

TLC: R;=0.5, silica gel, DCM/MeOH = 9/1 (v/v).

(g). tert-Butyl ' 5-amino-4-(3-aminophenyl)-2-methylthio-thieno[2,3-dlpyrimidine-6-
carboxamide ‘

25 TBTU (16.1 g) was added to a solution of 5-amino-4-(3-aminophenyl)-2-methylthio-

thieno[2,3-d]pyrimidine-6-carboxylic acid (example 1(f), 14.0 g), DIPEA (17.4 ml) and

| tert-butylamine (7.3 g) in DCM/DMF (1/1, v/v, 250 ml). After 3 h at room temperature,

the mixture was washed with sat. aq. NaHCO, (3%100 ml), 0.1 N aq. HCI (100 mi) and

water (100 ml). The organic Ieyer was concentrated under reduced pressure. The crude

30 product was purified by crysta]hsatlon from warm abs. EtOH (300 ml).
Yield: 105 ¢g
MS-ESI:  [M+H]" =388.2
HPLC:R,= 30.72 min, Luna C-18(2), 5 pm, 250%2.0 mm, detection UV =210 1m, oven
temperature = 40°C, flow = 0.25 ml/min,, eluent water/ACN/MeOH = 90/9.5/0.5 to
35 0/95/5, run time = 50 min. | |




t hi eno[ 2, 3-d) pyri m di ne-6-carboxylic acid (exanple 1(f), ]I@a %é DJPEA
(17.4 nl) and tert-butylanmine (7.3 g) in DCMDNF (1/1, w/Narchgg0 Aft er
3 h at roomtenperature, the m xture was washed with sat. aq. NaHCCB (3 *
100 M), 0.1 Nag. HC1(100 m) and water (100 m ). The organic |ayer was
concentrat ed under reduced pressure. The crude 30 product was purified by
crystallisation fromwarm abs. E#OH (300 m). Yield: 10.5 g MS-BSI: [MtH }
= 388.2 HPLC. Rt = 30.72 mn, Luna G 18(-2), 5 pm 250x=2.0 mm detection W
= 210 M, oven tenperature = 40C, flow = 0.25 m/mn,, eluent

wat er/ ACNl MeOH = 90/9.5/0.5 to 35 019515, run time = 50 mn. 3 March 2006
-15 tart-Bu | S-amo-2-neth [thio-4] 3- 2 bronpacetam do -ben 1-thieno 2 3-
dl pyri m dipe- ﬁz:-ﬁhﬁtbbx Breinefo- Bmwmwﬁ@wtacdzlﬂadsm@e@ethﬁﬂié) -PibhyN@gepgied to a
solution gf tent- I 5 am no- 2-

et | ayl t HHBYHHIiAGIeo-carboxddidR vl ) - t hi eno[2 3-dj pyrinidine-6-carboxani de

(ex arrpl e Htpgl)?acet)flcmc‘g) (6:1151an| REA a@edd 3o il Jolitiondesy tdaﬁliﬂtﬁZS-aﬁilﬂo—z-Af ter 3 h

at Kk Wit h th sat.
O S i gﬁ‘fi@ caf itk 4 b p oty S-elleb ot (BB Sl o The
crude pr ddifce) mADIBHA 2 #éemlbip drEWﬁQ)glﬂ)aﬁlﬂyf dh a’srolomciamga’atu:t@ﬂreg

“hept ane/ %lgﬁ}@ I, I I [ MFHI+ =
510. 2 TLG ewa§ dﬁ“&i"“}"’h%@lﬁv Hgﬁdp‘fiatﬁes /rzagf‘\l/%%gsgg d[er tBu |
5- ani no- SORgeTiated hler, roguced” passgqrp.dj Fher - Cﬂl 3acfé? dwas henified

t hi eno[ 2,cBrotapigiaphy 6h siticbzel u%h@ﬁfﬁh@ﬁt@&d £ 38U/¥) as eluent.
5-am{ao 3&% (2-bro %@acetam do) - phenyl ) - 2- net hylthlo t hi eno[ 2, 3- -
d] pyr 8 6- carboXafi de (exanmple 1(h), 91 ng) was added to a sol ution of

azeti di nMS-E§Hr ochiMtH)de 500,20 ng) and N, N-di i sopropyl et hyl am ne (0.25 n)
I n DCM (ﬁ‘&g—{) Af Ejﬁfr OE”éﬂﬂaﬁél hegpmrpefhmcerg}ﬂv/e) the m xture was washed with

sat. agq

{i). ter{-Butyl S-amino-2-methylthio-4-(3-(2-(azetidin-1-yl)-acetamido)-phenyl)-
15  thieno[2,3-d]pyrimidine-6-carboxamide

. tert-Butyl S-amino-4-(3-(2-bromoacetamido)-phenyl)-2-methylthio-thienof2,3-
dlpyrimidine-6-carboxamide (example 1(h), 91 mg) was added to a solution of azetidine
hydrochloride (120 mg) and N,N-diisopropylethylamine (0.25 ml) in DCM (5 ml). After
16 h at room temperature, the mixture was washed with sat. ag. NaHCO,, dried

20 (MgSO,) and concentrated under reduced pressure. The crude product was purified by
HPLC using 2 Luna C-18 column with the following gradient: 0.1% aq.TFA -+ 10% agq.

ACN/ACN = 90/10 to 10/90 in 30 min. The title compound was then Iyophilized from

water with 0.1% TFA. |

Yield: 56 mg (TFA-salt)

25 MS-ESL [M+H]"=4852
HPLC: R, = 13.45 min, column Luna C-18(2), 3 pm, 100%2.0 mm, detection UV = 210
nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
2.1/water/ ACN = 10/70/20 to 10/10/80 (v/v), run time = 20 min.

30 Example2

tert-Butyl 5-amino-2-methylthio-4-( 3-(2-(morpholin—4—yl)-acetamido)-phenyl)-
thieno[2,3-d]pyrimidine-6-carboxamide




20 (MgSH) and concentrated under reduced pressure. The ngCt was
purified by HPLC using a Luna C- 18 columm with the foll Wgh§P§ I ent:

0.1% aq. TFA + 10% aq. ACN ACN = 90110 to 10/90 in 30 min. The title
conmpound was then |yophilized from water with 0.1 % TFA. Yield: 56 ng
(TFA-salt) 25 MS-ESI: [N I+H * = 485.2 HPLC: Rt = 13.45 mn, colum Luna
C18(2), 3 pm 100*2.0 mm detection W= 210 nm oven tenperature = 40C,
flow=0.25 mM/mn, eluent phosphate-bgf.fer 50 MM pH 2.1/ water/ACN =

10/ 70/ 20 to 10/10/80 (v/v), run tinme = 20 mn. 30 Exanple 2 tert-Bu |

Chi enol 2. YORrOie 16 i oy gaddllo 0 hifon o ASBRS Sl ne (5.0
m) was ahre@aaqc@n%ﬁ%hwl)cﬂqmeﬁlylﬂmﬂum{% dipyamidine-Geaoxamide

b t | h arb d
Lo e g Y kb gy e
m xt ure “ﬁ%‘ﬁéeﬁ? At éeéu?ﬁqdé’FesF‘gﬁu@@G pesicg s rprefiade Pyd relwmss puri fi ed

bK coly ?blﬁorﬁd;ﬁ@@?@grsﬂiﬁklgelﬁﬁng DOI\@/Mede =Y 23 QM IR r&ﬁl%tc ﬁr§s8€| Ulent
The crude, pfoduc rt.her fie HPL na C-18 col um
with the 4 ﬁ&‘v%s’é%fr(gﬁfmgé ﬁ“ﬁ?&/%‘%é"ﬁbﬁg@g@ﬁ otH04% 317/ 90 in
30 min. Te WwateﬂA(EIé %dfﬂj’mjltrd 3wm il $0phinl The gufer titke aompo{mdr\eas)f 0.1 %
aq. TFA ﬂ]%ﬁ% [ W!T It) 10 M5-] SI: [M+H + = 515.2
HPLC.: Rtalg %ﬁomgﬁk%ﬁea()f - %é“ﬁa]% 150*2 mm detection W = 210 nm
oven tenpgigat ure sARGTEA- Q= 0.25 m/mh, eluent phosphate buffer 50 nmM
pH 2. 1/Water/ACl\V|\/e 10172 17/1 to 10/18/68/4 (v/iv), run tinme = 40 mn.
i s ExHnpIMSESL  [MHH]'=

' HPLC: Rt = 20.62 min, Luna C- 18 (2), 5 pm, 150*2mm,detect10nUV 210 nm, oven

temperature = 40°C, flow = 0.25 mlmin, ecluent phosphate buffer 50 mM pH

2.1/water/ACN/MeOH = 10/72/17/1 to 10/18/68/4 (v/v), run time = 40 min,

15 Example 3

tert-Butyl 5-amino-2-methylthio-4-(3-( 2—.(ﬂﬁomorpholin—4—yl}—acetamido)-phenyl)-
thieno[2,3-dlpyrimidine-6-carboxamide

Thiomorpholine (2.16 ml) was added to a solution of zerz-butyl 5-amino-2-methylthio-4-
- (3~(2-bromoacetamido)-phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide (example 1(h),
20 1.09 g) in DCM (50 ml). After 16 h at room temperature, the mixture was diluted with
DCM, washed with sat. aq. NaHCO,, dried (MgSO,) and concentrated under reduced
pressure. The crude product was purified by HPLC using a Luna C-18 column with the
following gradient: 0.1% aq. TFA + 10% aq. ACN/ACN = 100/0 to 10/90 in 30 min.

The pure title compound was Iyophilized from water acidified with ag. INHCL

25 Yield: - 8lomg
MS-ESL [M+H]'=531.2

HPLC:R, = 14.72 min, column Luna C—18(2), 3 pm, 100%2 mm, detection UV =210
nm + 254 nm, oven temperature = 40°C, flow = 0.25 m¥/min, eluent phosphate buffer 50
mM pH 2.1/water/ ACN/MeOH = 10/72/17/1 to 10/18/68/4(v/v), ran time = 20 min.

30




tert-Butyl 5-amno-2-neth Itluo-4- 3- 2- thiono holin-4- a%g do- hen
| - thieno[2, 3-d[ pyri m di ne-6-carboxam de Thi onor phol i nes(“ﬁa"f

added to a sol ution of text- butyl 5-am no-2-nethylthio-4

~(3-(2-bronpacet am do) - phenyl ) -t hi eno[ 2, 3-d] pyxi m di ne- 6- car boxam de
(exanple 1(h), 20 1.09 g) in DCM (50 ml). After 16 h at room tenperature,
the m xture was diluted with DCM washed with sat. ag. NaHCO3, dried
(MgSH4) and concentrat ed 'under reducetl7 -pressure. The crude product was
purified by HPLC using a Luna G- 18 columm with the follow ng gradient:
0.1% aq. Efampte40% ag. ACN ACN = 100/0 to 10/90 in 30 mn. The pure title
conpound was Iyoph| lized fromwater acidified with ag. INHC. 25 Yield:

816 ngy '\@t@ﬁl ['VH"] +Sam§1%12-31 v klio-4 b iGeri A C18(2), 3
lun, 10027 . 1y 2ol BhOTeDR. = 200
flow = 0.8 buffer 50 m\/IpH21/water/ACI\IINEO-|

E;(Lgﬁrglzél? gp{n Bgé &8/ %81455\//&\(5&% run ti oqetlon o(% tertnbutjl/glo 5§amN1§cE-2h(32(006 - 17

5- ami rso- Zarmmdugthmiﬂo)}plﬂsnw—z(ﬁethﬁthneihwﬂb[a -3- d]pjrﬂmﬂﬁﬁtﬁ@ﬁﬂr&iﬁhﬂhenyl )- thieno
123 ; SLRYREN BF 1% SRRRMERS, Ve Sl BEL 16 Lot CerllehartB 08 B © 2

solutlon
br onoacet“@ﬁh wryentiatedy idep -tpduced; | préshwe.t Fhe rrofidyed wdk pywified diyneolbmar boxani de

(exanpl e c%ﬂﬁato gﬂ sili aé;llj-ﬁﬁaggr Hé Qfémebld[ Lo/ G ethbht hql%tcﬂdggfgéihw&r ature, the

m xture _was concentrate pressure. e was purified

by col umitrthehPyHEsd Sy Ty name %Lwac%lééplu%mgl theflowds stadignt: Git%el uent. The

cr udeyopr @gUCEAMEN —flla)oxohermmrmfsoaﬂmbn gﬁ@tuﬁldaﬁl rf%%ﬁ ligedl UM Wit h
-1000t010 in 30 mn.

the foll r adi |oa TFAJ
The pure%'tofntarg%g% %EL aﬂla’él:/‘@ lzed froma mxture of 0.1 %aq. TFA
and wat ek 141 el d: 3%':} @'Igf) salt)

MS-ESI: ['M+H]+ =513.2
HPLC:Rt = 37.3 min, Luna C-18 (2), 5 ym, 150%2 mm, detection UV = 210 nm, oven
‘15 temperature = 40°C, flow .= 0.25 ml/min, eluent phosphate buffer 50 mM pH
- 2.1/water/ACN = 20/60/20 to 20/0/80 (v/v), run time = 40 min. - ‘

Example 5

tert-Butyl 5-amjno-2—methylthio-4~(3-(2-(pyrrolidjn-l-yl)-acetamido)-phenyl)-
20  thienol2,3-dlpyrimidine-6-carboxamide

Pyrrolidine (3.0 ml) was added to a solution of tersbutyl 5-amino-4-(3-(2-
bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxamide
- (example 1(h), 1.0 g) in CH2012 (50 mI). After 16 h at room temperature, the mixture
was concentrated under reduced pressure. The residue was purified by column
25  chromatography on silica gel using DCM/MeOH = 9/1 as eluent. The crude product was
further purified by HPLC using a Luna C-18 column with the following gradient: 0.1%
aq. TFA/ACN = 1060/0 to 10/90 in 30 min. The pure title compound was lyophilized
from a mixture of 0.1% aq. TFA and water.

Yield: 616 mg (TFA-salt)
30 MBS-ESIL [M+H]"=499.2




M5-ESI: [MtH)+ = 513.2 HPLC. Rt = 37.3 mn, Luna C 18 (2)3Ma 9%0%150*2 mm
detection W = 210 nm oven 15 tenperature = 40C, flow . / mn,

el uent phosphate buffer 50 nM pH 2.1/ water/ACN = 20/60/20 to 20/ 0/ 80
(v/v), run time= 40 mn. Exanple 5 tent-Butyl

5-am no- 2-net hyl t hi 0-4-(3-(2-(pyrrolidin-1-yl)_acetam do)-phenyl)- 20
thieno 2 3- mdine-6-carboxam de Pyrrolidine (3.0 nl) was added to a

sol ution of tert-butyl 5-am no-4-(3-{28 -

br onpacet amai do) phenyl ) - 2-met hyl t hi o-t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de

(exanpl e HMg:RtL 7. 9dnid Qu@ég]%ﬁz% Smgl) f%]}%rdeé&mrﬁ[?\t,_rﬁggm ten%gr ature,

the m xture was concentrate ressure

purifi ed BYPESHENT 48Co m@nd@lﬁml phosplete bufferg SOGMVPEH = 9/ 1 as

el uent . Eﬂywafeyﬁewg@?wmm/om‘ottwvb]%nﬁﬁu%&fm%ﬂnby HPLC using a Luna G 1S
colum with the following gradient: "0.1% aq. TFA/ACN = 100/0 to 10190 in

30 mn. The pure title conpound was Iyophlllzed froma mxture of 0.1 %
aq. TFA and water. Yield: 616 ng (TFA-salt) 30 Ms ESI: [MtH * = 499.2 3
March 2006 -18 HPLC: Rt = 37.5 mn, Luna CG18 (2), 5 m 150*2 nm detection
W= 280 Example@en tenperature = 40C, flow = 0.25 m/nin, eluent phosphate
‘buffer 50 mM pH 2. 1/vvater/ACN = 20/60/20 to 20/ 0/ 80 (v/v) run time = 40
'mn_s%’ﬁgﬂlﬁﬂarf : P Kyl i

- acet am @gem ﬁmh@!ﬁﬂ@%m@oﬂnﬁl&@e 6- car boxamde Pi per azi ne (2 5 g) was
added to a solution © est-pbutyr 5-am no-4- (3-(2-
broEmaeePf?;maﬂ:ﬁx)a RSN ) was MEddby | fohi0- Jolﬁti%ﬂoli)?f%n(ﬂuﬂblr Sl firrar boxam de
to (exa e 1l 12 After T6 at m't enper at ur e,
t he {TB : E%@@%@}Fﬂl’%?é&e it&? tbﬁ(ﬂéﬁagéépﬂ*%‘é’élﬁiﬁé’arb?ﬁ@“ﬂéy due was
puri fm ed(dxympbl Ifhyp 1.0 g) in CH,CL, (50 ml) After 16 h at room temperature, the mixture

was concentrated under reduced pressure. The residue was purified by column

chromatography on silica gel using DCM/MeOH = 7/1 as eluent. The crude product was

further purified by HPLC using 2 Luna C-18 column with the following gradient: 0.1%

ag. TFA/ACN = 100/0 to 10/90 in 30 min. The pure title compound was lyophilized
15 from a mixture of 0.1% aq. TFA and water.

Yield: 766 mg (bis TEA-salt)
MS-ESI: [MAH] =514.4
.HPLC: Rt = 33.7 min, Luna C-18 (2), 5 pm, 150%2 mm, detection UV = 210 nm, oven
temperature = 40°C, flow = 0.25 mi/min, eluent phosphate buffer 50 mM pH
20 2.1/water/ACN = 20/60/20 to 20/0/80 (v/v), run time = 40 min.

Example 7

CHO-LH and CHO-FSH in vitro bicactivity
25 LH agonistic activity of compounds were tested in Chinese Hamster Ovary (CHO) cells
stably transfected with the human receptor and cotransfected with a cAMP responsive

element (CRE) / promotor directing the expression of a firefly Iuciferase reporter gene.
'Binding of ligand to the Gs-coupled LH receptor will result in an increase of cAMP,
which in turn will induce an increased tramsactivation of the luciferase reporter
30 construct. The luciferase signal was quantified using a luminescence counter. Fof test
compounds, EC,, values (éoncentraﬁon of test compound causing half-maximal (50 %)




chromat ography on silica gel using DCMIMeOH = 7/1 as el ug(r)&l TEG §r ude
product was further purified by HPLC using a Luna C 18 ?fﬁ“ V\? h the
following gradient: 0.1% agq. TFA/ACN = 100/0 to 10190 in 30 min. The pure
title conpound was |yophilized 15 froma mxture of 0.1 %aqgq. TFA and
water. Yield: 766 ng (bis TFA-salt) MS-ESI: [MtH + = 514.4 HPLC. Rt = 33.7
mn, Luna G 18 (2), 5 pm 150*2 mm detectlon W = 210 rim oven
tenperature = 40C, flow = 0.25 m/mn, 196 uent phosphate buffer 50 MM pH 20
2.1/ water/ ACN = 20/ 60/ 20 to 20/0/80 (vIv) run time 40 min. Exanple 7
CHO- LH ansfin@iligioRpHeiervaicitated. Hir dieat pinpbsedtic sdftvagopib g'hﬂnCGI@ﬂiPla&'PRYSMf conpounds

were test cells stablytransfected wth
t he humanws\l:jrijseegzl{lepté;g‘bﬂlgﬁ%1 m%%gqb%%@eéﬁ_qs&s%ANP responsi ve el enent (CRE)
/ pronpt ok #isimidari way 58 éBOpISESSIGtm’C)Dbf aorfpaumfly wak Uestde i SEI0 eplly t er gene.
Bi ndi t

i NG OfarkfofB thidh ¢ NRirERLcOBNP ek SR M Lecl SRURL D AN [ neT ease

of CAMP, ch_in turn w | an | ncrease ran
| uci fesras%m?’@ﬁb % 1.30 construct. The luciferase signal was quantified
using a |l um nescence counter. For test conpounds, EC50 val ues

~(concent ration.of .test conpound causing hal f-maxi mal (50 % 3 March 2006 -
19 sti wﬁ#’m cal cul ated. For that purpose the software program

G aphPad TeRhSMire iv eivs eativity of LI/ ESHBdepMr Shistet@ndofds ovﬁﬁﬂorﬂn&%bnwas used.
.In a singla cact|V|t of ounds was.te in CHO
cell's t%r@ Pe%ﬁﬁ%w'%’gﬁdlgqt A f)tBJFet%PngetW@eé{‘f?EP PR W n FSH

r eceptfor wrirery HSEs (Fumeegors 125 SiMfanimal) TApprexitatelynd8/hones lniepthe tahivialsywdie measur e
0 Vi Vo aebiil LIV 8RR RuRORY Bl S SOMRGR oKl ALl gn [ nduction

in imature mce was stu NI S assay | matu vvere

pri med wiviere kiligd 24 haayrs) aftes L H/ESHeagonist] reaimenty and i the nymbekpyfr ovei insthe| y 48
hour s | alo@iduéteas AiE0RoPicHYB) RBsessed. Results are shown in Table 1.

'_F,-1

15 Table1

| Example EC50 CHO | EC50 CHO | no. animals | mean no. of ova
no. |Name i LHR (M) | FSHR (M) tesfed {50 mglkg p.o.}

tert-Butyl 5-amino-2-methylhio-4-(3-(2-
(azefidin-1-yl}-acetamido)-phenyl)-
1 thienol2,3-dlpyrimidine-6-carboxamide 3.86E-09 | 4.B2E-07 15 1.6
tert-Bulyl S-amino-2-methylthio-4-{3-(2-
{morpholin-4-yl}-acetamido)-pheny)-
2 thienc[2,3-djpyrimidine-B-carboxamide 224E-09 { 4.20E-0B 10 9.3
tert-Butyl 5-amino-2-methylthio-4-{3-(2- ' '
{thiomerpholin-4-yl}-acetamido)-phenyl)- :
3 thieno[2,3-d]pyrimidine-6-carboxamide 8.03E-08 | 1.04E-06 10 19.8
tert-Butyl 5-amino-2-methylthio4-(3-(2- | -
{piperidin-1-yl}-acetamido)-phenyl}-
4 ihienof2,3-dlpyrimidine-6-carboxamide 6.63E-09 | 2.01E-07
tert-Butyl 5-amino-2-methyithio-4-(3-(2-
(pyrrolidin-1-yl}-acetamido)-phenyl)-
5 thieno}2,3-djpyrimidine-6-carbaxamide 6.68E-08 | 4.80E-07
jtert-Butyl S-amino-2-methylthio-4-{3-(2-
{piperazin-1-yl}-acefamido)-phenyl)- -
_6 thienof2,3-dlpyrimidine-B-carbioxamide 3.47E-09 | 1.50E-07




treated with a LH /FSH agoni stic conpound at a dose-levebéﬁf g% &?/kg. The
animals were killed 24 hours after LH FSH agoni st treat {re 8 he nunber
of ova in the oviduct was mcroscopically assessed. Results are shown in
Table 1. 15 Table 1 Exanpl eEC50 CHOEC50 CHOno. ani nal snean no. of ova no.
NanmeLHR (M FSHR (Mtested(50 ngl kg p.o.) tent-Butyl

5-am no-2-nethylltio-4-(3-(2- (azetidin-1-yl}acetam do)-phenyl)- 1

t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de2086E- 094. 62E-07151. 6 tent - Butyl

5-am no- 2-net hyl t hi 0-4-(3-(2- (norpholin-4-yl}-acetan do)-phenyl)- 2
thfena[ 2, 3-d] pyri m di ne 6 car hoxam de2. 24E- 09' 4. 20E- 08109. 3 tert-Butyl

5-am no- 2-net hyl t hi 0-4-(3-(2- (thlonorphofin-4-yl)-aoetam do)-phenyl)- 3

t hi eno[ 2, %H%%ﬁ ri m di ne- 6- car boxam de8. 03E- 091. 04E- 061019. 8 tent Butyl

5-am no- 2 %Ithio-4-(3-(2- (pi peridin-1-yf)-acetam do}-phenyi) -

t hi eno[ 2, 3-d] pyr| m di ne- 6- car boxam de6. 63E- 092. 01E-07 tert-Butyl -

5-am no-2-nethylthio-4-(3-(2- (pyrrolidin-1-yl)-acetam do)-phenyl)- 5

t hi enol 2. 3- d thieno[Rj3ed]pprihidia dbovend ecdbs o B9%rBRENQ It ent Butyl

5-am no- 2- net hyl t hi 0-4-(3-(2- (piperazin-1-yi- acetanldo) phenyl)- 6

t hi eno[ .2, 3-d] pyri mi di ne- 6- car boxanj,de3. 17E- 091, 50E- 07 3 March 2006 -20
‘dainms 1. A thleno[2 3-d] pyri hMﬁtlve according to general formula

I,
ke

(Formula I)

or a pharmaceutically accepfable salt thereof, wherein R1 and R2 together with the
nitrogen atom to which they are bonded form a ring having 2-6 carbon atoms,
optionally containing one or more heteroatoms selected from N, O and/or S.

2. A compound selected from the group of tert-butyl 5-amino-2—méthy1thio-4—(3 -(2-

10 (azetidin- 1—yl)-acetamido)-phenyl)-thieno[2,3-d]l;)uimidine-ﬁ-carboxamide; tert-
butyl 5-amino-2-methylthio-4-(3-(2-(morpholin-4-yl)-acetamido)-phenyl)-
thienof2,3-d]pyrimidine-6-carboxamide; tert-butyl 5-amino-2-methylthio-4-(3-(2-
(thiomorpholin-4-y1)-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxarmide;
tert-butyl 5-amino-2-methylthio-4-(3-(2-(piperidin-1-yl)-acetamido)-phenyl)-

15 thieno [2,3—d]pyrimidine—6-barboxafnide; tert-butyl 5-amino-2-methylthio-4-(3-(2-

: (pyrrolidin-1-yl)-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide or tert-
butyl S-amino-2-methyithio-4-(3 -(2-(pipel-‘azin-1-yl)-acetamido)—phenyl}thieuo[2,3-
dlpyrimidine-6-carboxamide.

3. A compound according to claims 1-2 for use in therapy.
20 4. Apharmaceutical composition corprising a thieno[2,3-d]pyrimidine compound
+ according to claims 1-2 or 2 pharmaceutically acceptable salt or solvate thereof, in
admixture with a pharmaceutically acceptable auxiliary,




Rl H3C, 5 (Formula I) or a pharmaceutically acceptable §§h§ t2(5 of ,
wherein R and R2 together with the nitrogen atomto wh et § re bonded
forma ring having 2-6 carbon atonms, optionally containing one or nore
het eroatons selected fromN, 0 and/or S. 2. A conpound selected fromthe
group of tert-butyl 5-am no-2-nethylthio-4-(3-(2- 10
(azetidin-I-yl)-acetam do)-phenyl)-thpeno[ 2, 3-d] pyri m di ne- 6-car boxam de;
tert- butyl | '
5- am noz 2- hyelat.hi 05 4-.¢ 3-.( 2=.( mor phol i n-4-yl ) - acet am (o) - phenyl ) -
t hi eno[ 2, 3?@%%%‘?}1 ?ﬁog%,ﬁ-gjpgpégﬁ%gg OHJé‘!;lS a'tc‘é‘ﬁ@%ﬁ? @P‘@Téﬂ‘?l)r?o 2

met hyl t hi O-ghafrdacéwically acceptable salt or solvate thereof for the manufacture of 3 ,
(thi onorphol i n-4-yl )-acetam do) - phenyl) -thieno[ 2, 3-d] pyri m di oe- 6- car boxam
de; text - boedigament for the control of fertility. - : -
" 5-am noz 2-get hyl.t hi - 4-(3-(2-(pi peridin-|-yl)-acetamn do)-phenyl) 15

t-hi er]o[62, 31{57’ B§ be‘?’f'f)g??\l'élﬁ 8 SOMPYds peepiding, fp laims 1-2 or a phariaceutically
5- am Bo- 2- aedepinblt RaIO ordsofvdte(tBereof for the manufacture of a medicament for the treatment of
(pyrrolidin- I.-.¥I } cet am.do% - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de
or tert- baTyFYSISGHESIBRUEHS hy | ¢ hi 0- 4- (3
"-(2-(pi perazin-1-yl)-acetam do)-phenyl)-thieno {2, 3-
d] pyrirnidi ne-6-carboxam de. 3. A conpound according to clains 1-2 for use
in therapy. 20 4. A pharmaceutical conposition conprising a
t hi.eno[ 2, 3-d] pyri m di ne conpound according to clains 1-2 or a
pharmaceutically acceptable salt or solvate thereof, in admxture with a
pharmaceutically acceptable auxiliary. 3 March 2006 -21 5. Use of
t hi euo[ 2, 3-d] pyri m di ne conpounds according to clains 1-2 or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of
a nedicanent for the control of fertility. 6. Use of thieno [2, 3-d]
pyri m di ne conmpounds according to clains 1-2 or a pharmaceutically
acceptabl e salt or solvate thereof for the manufacture of a nedicanent for
the treatnment of fertility disorders in patients.




