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FSH AGONI SI C ACTI VI TY Abstract: The present invention rgsi des in
. glycine substituted thieno[2,3-d]pyrimdine derivatives according to
- general Formula I, (1) or a phanmaceutically acceptable salt thereof,

wherein X.is O or I-1,HA is S, NH N(R6), 0 or a bond; R is (1-4C) alkyl,
(2-4C) al kenyl , phenyl or (2-5C) heteroaryl, the phenyl or heteroaryl ring .
optionally being substituted with one or nore of the group of
‘substituents: hydroxy, halogen, nitro, trilluoromethyl, cyano, amino or
(1-40) (di)alkylamino and R2 is H, (I1-4C) alkyl, (1-4C)al koxy(2-4C)al kyl
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- same groups as descri bed LH and FSH agonistic activity

5 The invention relates to compoﬁnds having glycoprotein hormone agonistic.
' | activity, in P articular to compounds having both Luteinizing Hormone (LH) and Follicle
Stimulating Hormone (FSH) agonistic activity. The invention furthermore relates to
pharmaceutical compositions containing the same as well as to the use of these
e compounds in medical therapy, particularly for use as a control of fertility.
f O o o
: | Gonadotropins serve important functions in a vétri_ety of bodily functions including
metabolism, temperature regulation and the reproductive process. The hypophyseal
_gonadotropins FSH and LH for example play a pivotal role in the stimulation of follicle
developmént and maturation whereas LH is involved in induction of the ovulatory
15 process (Sharp, RM. Clin. Endocrinol 3@:787-807, 1990; Dorrington and Armstrong,
Recent Prog. Horm. Res é 301-342, 1979; Levy et al, Human Reproduction _1_:5_:2258—
12265, 2000). | L
~ Cuwrently, LH is applied clinically, in combination with FSH, for ovarian
stimulation i.e. ovarian hyperstimulation for in vitro fertilisation (IVF) and induction of
20 ovulation in infertile anovulatory -‘women (Insler, V., Int. J. Fertility 33:85-97, 1988,
o Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5:3-13, 1988), as well as for male
@ S hypogona&ism and male infertility.

Gonadotropins act on specific gonadél cell types to initiate dvarian and testicular
differentiation and steroidogenesis. The actions of these pituitary and placental

25 hormones are mediated by specific plasma membrane receptors that are members of the
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 activation of adenyl cyclase.

30 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). Altematively, they can be prepared as recombinant

-~ gonadotropins. In addition to these proteins, gonadotropin receptors can be activatedor



for R . The conpounds of the invention have LH as well ag l\fa’%ﬁ}ﬁ(ﬁ%‘ept or
activating activity and can be used in fertility regulating therapies.. 3
March 2006 1<1 G ycine-substituted thieno[2,3-d] pyrimdines with conbined
LH and FSH agoni stic activity 10 5 The invention relates to conpounds

~ having gl ycoprotein hornone agonistic actizity, in particular to conpounds
. having both Luteinizing Hrnmone (LH) and Fol licle Stinulating Hornone

(FSH) agonigshé thyi i i her e.relates to .
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| munol-.  JMR§ are substituted by a phenyl group which in turn is substituted at the meta position.

This . substituent comprises a three-atom spacer (NH-C(O)-CH,), which is further
functionalized with a substituted amino group. Generally the compounds have FSH
agonistic activity in varying degrees but typically less than the LH agonistic activity.

o

. The present invention resides in glycine substituted thienb[Z,}d]pyrimidine‘ |
" derivatives according to general formula I, | - |

(Formula I)

25 or a pharmacentically acceptable salt thereof, wherein . -




" Mcrobiology 17:143, 1988). Alternatively, they can be prepaLe9ods
‘reconbi nant gonadotropins. In addition to these proteins, gonadotropin
.receptors can be activated or 3 March 2006 deactivated by synthetic | ow
4ol ecul ar wei ght' conpounds. Bicyclic heteroaronatic conpounds have been
~described in WO 00/61586. By in vitro and in vivo experinents they are
shown to be useful as LH agonists. In normal- fenal es the rel ease of
pituitary L Hand FSH is characterized by a md- 5 cycle surge whi.ch
precedes t h&w\b=ljbn CNuIatlon is characterized by three distinct

physi ol ogi ca ;¢ @W{Oﬁgﬁﬁh ?Ial ©9cyte matur ation, follicular rupture and
0

| ut ei ni zati oh: of the LH-surge in the in vivo induction of
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pyrim di zi eRs is@[ﬂﬂ(lﬂ@) stituted by a phenyl .group which in turn is
substituted.at the met’a position. ThIS substituent conprises a -

thr ee- - at oNRSgARIsclebls G e oIS b bl dfigk functionalized with a

ubstJ tuted am no group. General e conpounds” have FSH agoni stic
activitygin varying. degrees but typ| cally less than the LH agonistic .

act| vity. 20 The present invention resides in glycine substituted

t hi eno[ 2, 3- dj p¥hd teimdi (Ae4C)dliny] uanbadein the definitiog df(fogmﬂ@rlahesfn@ramthﬂcﬂed drR3 R4
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: isopropyl, n-butyl, sec-butyl or tert-butyl. - :
The term (2-4C)alkenyl as used in the definition of formula I means a branched or
15 unbranched alkenyl group having 2-4 carbon atoms,. being' vinyl, I-propenyl, 2-
propenyl, l-methyl-vinyl, - 1-butenyl, 2-butenyl, 3-butenyl, 2-met11y1— —propenyl 2-
methyl—2-propeny1 1-methyl-1-propenyl, 1-ethyl-vinyl.

The term (1-4C)alkoxy(1-4C)alkyl means an alkyl group havmg 1-4 carbon atoms,
attached via an oxygen atom to another alkyl group havmg 1-4 carbon atoms, the alkyl |
20 moieties having the same meaning as previously deﬁned '

O _ The term (1-4C)alkoxy(2-4C)alkyl means an alky] group having 1-4 carbon atoms,
attached via an oxygen atom to another alkyl group having 2-4 carbon atoms, the alkyl °
moieties having the same meaning as previously defined.

The term hydroxy(1-4C)alkyl means an hydroxyl group attached to an alkyl group
25 having 1-4 carbon atoms, the alkyl moiety having the same meaning as previously
defined.

The term hydroxy(2-4C)alkyl means an hydroxyl group attached to an alkyl group
having. 2-4 carbon atoms, the alkyl moiety having the same meaning as previously
defined.

30 The term (1-4C)(di)alkylamino means one or two alkyl groups .having 1-4 carbon
atoms as previously defined, attached to a nitrogen atom. *




Xis.0or HHAIiIs S N+ NRW, 0 or a bond, Rlls(14§)m>4
(2-4C) al kenyl, phenyl or (2-5C)heteroaryl, the phenyl or eroaryl rin
optional |y being substituted with one or nore of the group of substituents:
hydroxy, s halogen, nitro, trifluoromethyl, cyano, am no or (1-

4C) (di)al kylaniino and R2 is H, (1-4C alkyl, (1-4C)al koxy(2-4C)al kyl or
hydr oxy(2-4C)al kyl; R3 and R4 can be indepehdently selected fromH,

(1-40 al kyl and hydroxy(1-4Calkyl; R$ is Hor (1-4Calkyl. R can be
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Havi ng the same neani ng as previ ousl y defined. 30. The term
- (1-40)(di)al kyl am-no reans- one or two allcyl groups hHavi ng.1-4 carbon -
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- thleno[2,3 d]pynmzdme derivative compound or salis thereof having the -general

..-J

formula I. The invention further resides in a pharmaceutical composition comprising a
thieno [2,3-d] pyrimidine compound as defined above or a pharmaceutically

acceptable salt or solvate thereof, in admixture with a pharmaceutically acceptable auxiliary .

"I‘Iius; the compounds'accordjng to the invention can be used in therépy. A further

~ aspect of the invention resides in the use of a. thieno[2,3-dJpyrimidine compound having

. the general formula T for the manufacture of a medicament for the control of fertility,
more preferably induction of ovulation. The present compounds can be 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 invention
‘resides in the use of thieno {2,3-d] pyrimidine compounds as defined above or a pharmaceutically
acceptable salt or solvate thereof for the manufacture of a medicament for the treatment of

fertility disorders in patients.

The thienof2,3-d]pyrimidine compounds of this invention may Iiosséss one or more
chiral carbon atoms. The compounds may therefore be obtained as chirally pure
compounds or as a mixture of diastereomers and/or enantiomers. Methods for obtaining

- the chirally pure ‘compounds are well known in the art, e.g. crystallization or
. chromatography ' '




-4 The term (2-5C) heteroaryl means an, optionally substi E‘Maﬁ-&'h Qonatic
group having 2-5 carbon atons, .at |east including one heteroa onrselected
fromN, O and/or S, like i[mdazolyl, thienyl, furyl or pyridyl. The term
hal ogen means fluorine, chlorine;-bromne or iodine. It has been shown that
conpounds of the above nentioned fornu a | can show agonistic LH and FSH
activity. Inan in vitro bioassay using CHO cells. stably transfected with
the human LH or FSH receptor, respectively, the ECGwith regard to the LH
receptor was found to be less than 5.10-1 hﬂmhereas W th regard to the FSH
recept or theF&GierapetfSusdeS8Rs of thadd. ctivity ranges
froman activify oﬁ about . 1% of . Hﬁgﬁ%gk%gé%ﬂ%g tlnu?gF % about 10%
of the? LHPORgRIoR; l%mhﬁm@@uwlyoampwm Hewevan, iasida aﬂdh&bﬂ&e@wt bf,eyases
conposi t i RBokIPHE == derivat.i ve' ound or
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or solvate thereof, I'n admXxture W ccept abl e
cauxili-ary . Thus, the conpounds according to the invention can be used in

t herapy. A further aspect of the invention resides in the use of
a.thireno[ 2, 3-dj pyri m di ne caonpound having the general forrmula | for the
manuf acture of a medi canent for the control -of fertility, nore preferably
i nduction of ovulation. The present conpounds can be used to activate both
the LH and FSH receptors. The conpound of the present invention can be used
therefore in a nethod to treat females with fertility problems. Yet a
further aspect of the invention resides in the use of thieno [2,3-d]
pyri m di ne conpounds as defined above or a pharmaceutically acceptable
salt or solvate thereof for the manufacture of a nedicanent for the
treatment of fertility disorders in patients. The thieno[ 2, 3-d] pyri m di ne
conpounds of this invention may possess one or nore chiral carbon atons.
The conpounds may therefore be obtained' as chirally pure "conpounds or as
a mxture of diastereoners and/or enantioners. Methods for obtaining the
chirally pure conpounds are well known in the art, e.g. crystallization or
chromat ography. 3 March 2006
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"-4a For therapeutic use, salts of the conpounds of fornuhqﬁ%cﬁ 3foge those
‘wherein the 30 counterion is pharmaceutically acceptable wever, acid
.addition salts of bases according to fornula 1, nmay also find use, for
gxanple, in the preparation or purification of a pharmaceutically
acceptable conpound. All salts, whether pharmaceutically -acceptable or

not, are included within the-anbit of the present invention. 3 March 2006 5
Exanples of acid addition 'salts include those derived from ni neral acids
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presented as one dose or as multiple subdoses administered .at appropriate intervals

throughout the day. In case of female recipients; doses may be administered at
20 appropriate daily intervals throughout the menstrual cycle for follicular support or as 2

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 °
25  approximately 0.01-5 pg/ ml

The iaresent invention thus also relates to pharmaceutical compositions comprisiﬁg
a thieno[2,3-d]pyrimidine compound according to formula I in admixture with
pharmaceutically acceptable auxiliaries, and optionally other therapeutic agents. The
30 auxiliaﬁes must be “acceptaﬁle” in the sense-z' of being comﬁatib-le with the other
ingrédients of the composition and not deleterious to the recipients thereof

Phannaceutxcal compositions include those suitable for oral, rectal nasal, topical

_(mcludmg transdermal buccal and subhngual), vaginal or parenteral (ncluding



- The present invention thus also relates to pharnaceuticaly g 956 |ons
~conprising a thieno[2,3-d]pyrimdine conmpound accordi ng to or mu
adm xture with pharmaceutically acceptabl e auxiliaries, and optlonally
ot her therapeutic agents. The 30 auxiliaries nust be "acceptable" in the
-sense of being conpatible with the other _ingredients of the conposition
and not deleterious to the recipients trefeof .  Phar maceuti cal conposi tions
i nclude those suitable for-oral, rectal nasal, topical (including
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carrier, for exanple water prior to use. 20 Corrp05|t|ons or
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20 Compositions, or formulations, suitable for administration By nasal iﬁhalation

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

25 in 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

weeks to years. Methods for the preparation of 1n1pla.ntable pharmaceutical devices as

30, such are known in the art, for example as described in European Patent 0,303,306
(AKZO N.V.).

Thus, the compounds according to the present invention can be used for the same
- clinical purposes as the native LH, with the advantage that they possess FSH act1v1ty,
“display altered stability propertxes ‘and can be administered d1fferenﬂy a

SREFRY AR, TS OE}r‘@‘ﬂi’a r a’\égg %gffiir% ngh%%l for known |




-25 in the formof inplantable pharmaceutical devi ces, cogﬂe%ljl Dgodf a core
- Of active material, encased by a rel ease rate-regul ati ng”nenbrane. Such
_inplants are to be applied subcutaneously or locally, and will rel ease .the
active ingredient at an approximtely constant rate over relatively large
periods of tinme, for instance from weeks to years. Methods for the :
preparation of inplantable pharmaceutical -devices as 30 such are known in
the art, for exanple as described in European Patent 0,303,306 (AKzZO

"N.V.). Thus, - t [Fhecammaunds of 62QsreieADidy L EnLL n be used
for the sarrg clinical pur pos'(_a;pr as theg?\%c{hi?\ll‘ rﬁ%ﬁ&\?\nﬂyh% [ghg@vcéﬁtgfaﬁmﬂﬁat
they posses®®PSHRaER by ugicophilicpibatutivn ef edmpbatisl dfteyndslopanbi ) 3MrGaAN be
_admnistere Qi(f:ferﬁnt\% 3 Naw 2006 -7 The_conpounds of the piesent
i nvention, represénted Bfnf“f}? %e“@}'a)? fomly dHBr ial anyappiepristegdved soyh as
nucl eopl ul i 371§ T} ' 0, neral. formula (1L) wherein Q =
., d or Br wit h@;&r?‘lﬁﬁes o'ﬁﬁ%}gﬁfgrdgl O%Pran I%F%%a%f‘rﬁ 1, e s ieBtt Pél')f Erayy \hage
such as 5N, seadi met hNyNfdisomoplethgtamiids  Manf0 QHih&MREr } e resence
of a tertiary base 5 such as N, N-diisopr ogyl et hylmaéﬁi %éélgfaﬁaﬁ’gmg% r@? %?‘9
‘general for e‘(‘"‘FE}u}ﬁa"é‘FIébl%orrrrer cially available: . RRR4 H X .o0. RR (M
Derivatives of fornmula.(Il) wherein Q= d or Br can be prepared by
‘regi osel ective 10 acylation of nmeta aniline derivatives of fornmula (V-a)
with acyl chlorides of type (IV), wherein Q= C or Br inth ‘
tertiary base such_asfl NI diisopropylethylanmne in ansuita l/e” sol vent
- such as dichlorg ifangf or @THF. R1, ca 15 ConpoungiSxe “F[ffh'u ral e
~ caccessible by ar{-Jhowv reduction of the nitro f ongn- atives of
(@r mil a (VI), - using amtappropriatR@ Reéduci ng agent 3 ~hydrogen in the
- presence of a.ngiak (Rd/ Pp) tatm M.Ediﬂ ated redy s hgve been . -
described ig, P)tl\\/ll arabdt eas, PYR JBrufflage, K. ¥té& MD Guett,
- R R "Lorenz, “A” “n7 S NH  R2. X | Rl a8 Wi ' '

™ @ o

Derivatives of formula (II) W_herein Q=Cl or Br can berpvrep.ared by 'regidselective
10 l'acyla’;ion of meta anj]jne derivatives of formula (V-a) with abyl chIoridés- of type (IV),
~ wherein Q = Cl or Br in the presence of a | tertiary base such as N,N-

diisoprppylethylamiﬁe in a suitable solvent such as dichloromethane or THF.,

NH,
O
NH, + g
LTSN T oo
Ry s
™) (v)
15 Compounds of formula (V) are accessible by art-known reduction of the nitro

function in derivatives of formula (VI), using an appropriate reducing agent such as
hydrogen in the presencé. of a metal (Pd/Pt) catalyst. Related reductions have been
described in: P.M. Carabateas, P.R. Brundage, K.O. Gelotte, MD Gruett, R.R. Lorenz,
- 1. Heterocycl. Chem. 21, 1849 (1984). Alternatively, the reduction can be effected with

esence of a -




J. Heterocycl. Chein. 21, 1849 (1984). Alternatively, thegyued ?bb@” can be
effected with 3 March 2006 tin(ll) chloride in a protic solvent Such as

- ethanol in the presence of hydrochloric acid at elevated tenperature (J.-
Hei |l bron, J. Chem Soc, 1279 (1940)). Thienopyrim dines of general formula
(M) - are accessi ble by condensation of carboxylic acids (VIlI) with
tert-butyl. am ne under the influence of'agcouplfng agent such as

- 0-(benzotriazol-l1-yl)-NNN, N -tetranethyl uroniumtetrafl uoroborate (TBTU)
coor br omtﬁﬁ(nyhmﬁdduﬂ@w'@pémwmdﬁ%%mamr Bhe srRaice of RyBosByria aetdat
tertiary base, io0 e.g. N N-diisopropylethylamne. Saponification of the
correspond&lﬁ@t@lwmpeﬁwmr(é Hegibran, J: GheyarInex J27%(12400s (VI'1) - takes place in
t he presence of a base such as |ithium hydroxide; potassi um-hydroxi de or

15 sodi um hydroxi de i n aqueous di oxane at elevated tenperature (80 Cto
reflux). 4 3 March g§06 (M R, (Via) Bicyclic systems of general formula
(VI11) are fornedspy Substitution of chlorides of fornula (X) with ethyl
mer capt oacet at e ugdler t he agency of N, N- diisopropylethylamne, followed by
base-catal yzed riing- gifgsure of the internediate 5 thioethers (I1X). This
type of thienok - pyrjom di-ne ripg for i ons has been described in:

S. A Abdel - Had AM-Bgdawy, Y.A. |brahi- Sul fur Lett. 9 101 (1989) and

S.  Tunkeviieiad Xy |-@|gsnAnn 1703 (1995). (X) (1X) . 10 Suitable

““ conditions for the cy ti on reaction are -sodi um et hoxi de in ethanol or

N, N-di i sopr opyl et in toluene/ethanol (1/1, v/v) at reflux

i t'errper--at'Ur-'e;' "Rl 1% (X) 0 HS" CEt - S ‘ :

- Thienopyrimidines of general formula (VI) are accessible by condensanon of -
carboxylic acids (VII) with tert-butyl amine under the influence of 2 couplmg acrent such
as O—(benzotnazol 1-y1)-N NN’ N tetramethyluromum tetraﬂuoroborate (TBTU) or
bromompyrrohdmophosphomum hexaﬂuorophosphate (PyBrOP) and a tert1ary base,

10 egh, N—dnsoProperthylamme

Saponification of the corresponding ethyl esters (VIII) to cérboxylic acids (VII)
takes place in the presence of a base such as lithium hydroxide, potassium hydromde or
15 sodium hydroxide in aqueous dioxane at elevated temperature (80 °C to reﬂux)




“ Conpounds of formula (X) can be synthe5|zed fol |l ow ng Ilng%£§5€g§rocedures
as 15 described for exanple by A A Santilli, D.H Kiln Wanser
1. Heterocycl. Chem 8, 445, 1971. In a typlcal experinment, an am de of .
~general structure (XI) is 3 March 2006 - 10 treated with POCI3 at el evated
tenperature (80 Cto reflux). The addition of an. - appropriate solvent,
e.g. dioxane, and/or the addition of eithé'-PCl5 or N,N- dinethylaniline to
the reaction mxture. may result in shorter reaction times and hi gher
yields of chlorides (N§: 5 -(X) A general route towards |actans of fornula
(XI'). conprises fensation of ethyl cyanoacetate with
3-nitro-benzald de ' and conpounds (XI1), which may be isothiourea
_(XI1-a), isourea (X |, nonosubstituted guanidines (.l-c), disubstituted
10 guani di nes (3 Ani di nes (XM -e) (VRIC In a typical experinent,
et hyl cyanqggigig &r obenzal dehyde and derivative (X I) are suspended
in an appropriagt ensSol¥ent 9te. g. et hanol, nethanol, N, N 15 -
di et hyl f or mam de, t hyl pyrrolidi none, tetrahydrofuran or pyridine and a
base such as pot m car bonat e, sodi um acetate, sodi um net hoxi de or
~.sodium ethoxide is added. Reaction takes place at elevated tenperature (70
Cto reflux). After filtration, residues are taken up in water and

aci dified (pHBipydic systegsiofigepeishiremala (T preciorped by eulfsgutioafivbloridés

Sai t d t 7 f M
| Zgl a(r)]dag Mldf Ellﬂ-)ﬁngu;)ﬁ )nre[ifigithtrhglg n&fc%éﬁhcetﬁe’vgug)ﬁ\gd ﬁk/l %&% L F]Qf Wsal n

. El-Barbary dggﬁpro;g YiEHRG iollowed st @pﬁc%alyze@hm clgure 160 t]:(elgﬂ@)'x)edleﬁe Mar ch
72006 13 Nithio&Berd (%W&s%@of%eﬂb[ﬁdﬁynnﬂ&m&mg formations has been described
(- in: S.A. Abdel-Hady, M.A. Badawy, YA Ibrahim, Sulfur Lett. 9 101 (1989) and S.
~ Tumkevicius, Liebigs Amm., 1703 (1995).

" OEt

1)

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

) g

_ 'Compounds of formula (X) can be synthesized following literature procedures as
15 described for example by A.A. Santilli, D.H. Kim and S.V. Wanser, J. Heterocycl. _;
Chem. 8, 445, 1971. In a typical experiment, an amide of general structure (XI) is




"HNH2 1 N2 R R4 (XII-a) PMb) NH (XI.I ¢c) (XIT-d) (X1l atively, = -
“the conpounds of the present invention wherein A = N, regﬁ)é%@bl?%dd] o

~ formula (l-a), can be prepared from sul foxi de. derivatives of general

formula (XII1) via nucleophilic substitution with am ne nucl eophiles: of
general structure (XIV). The reaction i typ| cally conducted at el evated
tenperature in the presence of a tertiar Ujase such as

NN-di i sopropyl et hyl amine in an appropriate solvent such as 1, 4-di oxane. .-
R3 R4 N Rotrdted with EXRCL a dlﬁiaﬁdﬁdnqrdrqturec(ﬁﬁp&ﬂ ndsredifux}. NEhep médicioh éfhwent i on

: V\,herelnA— r ed by for an re edfr
~sul f oxi de T I’Q?p\}—gi ?V%Z‘?%# % eglé)%g?dr% (4‘ ?—5@“@ ?fﬁc?ftg%rpﬁ%lﬁ ﬁw

. substituti @meth}dmm«m(ﬂﬂeemh euizhire amyaﬁes@én:eslmh'tes reaotion times )ﬁo{d highee -
‘reaction i n the presence of potassiumtert-butoxide with an
excess of ysia coﬁbﬁgﬁﬁ&t&p (XIHy + R 0 (XV) a, RS 3 March 2006 -12 The

sul foxide derivatives of general formula (XII1) are accessible by oxidation,
of conpounds of general fornmula (1), wherein Rl = Me and A = S,

represented by frnqj,@ (I-c). The oxidation is effected by .

~3-chl oroper benz aci'’d in trifluoroacetic acid. The 5 acidic nature of the-
sol vent prevent |dat|on of. the 5 am no group to the

a =™

A general route towards lactams of formula (X[) compnses condensatlon of- ethyl
'cyfanoqcetate wlth 3-n1tro—benza1dehyde and compounds (X]I) " which may be
isothiourea (XII-a), isourea (XII-b), monosubstituted guanidines (X.[I—c), disubstituted

10 guanidines (XII-d) or amidines (XII-e). -

| | NO, ' '
- e [ ] owm
Nc/\_”_/ PN + o U (XD
o ' “AT N,
' 0% ™H |
(XI)

In a typical experiment, ethyl cyanoacetate, 3-nitrobenzaldehyde and derivative

- (XII) are suspended in an appropriate solvent, e.g. ethanol, mecthanol, N,N-

15 dimethylformamide, N-methylpyrrolidinone, tetrahydrofiran or pyridine and a base such
as potassium carbonate, sodium acetate, sodium methoxide or sodium ethoxide is added. |

Reaction takes place at elevated temperature (70 °C to reflux). After filtration, residues

are taken up in water and acidified (pH 2) after which products (XI) precipitate (8S.

Kambe, K. Saito and H. Kishi, Synthesis, 287 (1979); A.M. Abd-Elfaitah; S.M. Hussain

20 and AM. El-Reedy, Tetrahedron 39, 3197 (1983); S.M. Hussain, A.A. El-Barbary and

S.A. Mansour, J. Heterocycl. Chem. 22, 169 (1985)).




“corresponding 5-nitroso derivative. 10 Methods to deternmghg. LE6E @gor
Binding as well as'in vitro and in vivo assays to deternlne bi ol ogi cal

..activity of gonadotropins. are well, known. In general, expressed receptor
"1 s contacted with the conpound to be tested and binding or stinulation or

~inhibitioon of a functional response is neasured. To measure a functional
response i sol ated DNA encoding the LH or ltlhe FSH 15 receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a-
cell mght be thauChinese kgnster Ov cell, byt other cglls are also

sui tabl e. Fﬁﬁfe ably the g¢ells. are|pf nmammalijgn origin (Jia et a
Mol . Endocri n. 8&-77%:0 Q. et e o ﬁr reao%tmmant LH or FSH
- expressing cel I lines are well  knowh in the é,gt (éarrbrook et al.

Mol ecul ar C oning: a Laboratory Manual, Cold Spring 20 Harbor l_aborat ory
Press, Col d Spr(XagaHar bor(XI-ht est e(dﬁ—i:)on). EQiie3si on @XIlsepceptor is

. attained by expression of the DNA encoding the desired protein. Techni ques
for site directed nutagenesis, ligation of additional sequences, PCR, and

const ruct | on Aﬂtenmtuvélgbﬂfz cmﬁ;fo&ﬁ@s 6iMth® yadseitsnddntion Wherdil ANeW, réBlebertgioWn i n
the art. od|n t he desjired roteln can be

‘const ruct e g uﬁaef]{ @aFﬂgﬁyfﬁﬁafe&% g Sm?{})“’f)% geneEt enmyda X110
preferabl Wlamucleophﬂhe substituiion maih amrneﬁuthbplﬁ&s %f@‘en&:ﬂal}@ttﬂdﬁﬁe (KU, atthes

control, el f [i n ransl at| 0 of c)] uded cod| ng
sequence c%%&gotn 6?%515? r‘? ct?%gf)%mt % é@eseﬂ%"' °§n SHETY PR%own,
expr essi orsushigs di- chrsepmpyletlﬁrldhhnem ﬂfﬁﬁ@roptﬁtaaeoarehahicﬁ ashjacdiogdre. conpat i bl e
- ‘with a wide variety of hosts, including prokaryotic hosts such as bacteria
-@nd eukaryotic hosts such as yeast, plant cells, insect cells, manmalian
cells, avian cells and the like. Cells expressing the receptor are then
contacted with the test conpound to observe 5 binding, or stinulation or
inhibition of a functionad Rresponse. Alternatively isolat el | menbr anes
containing the_exprss receptor may be used tQ ng {ndbng of
conpound. For ur divenyf of][ bi R¥i ng radi oact'i or il udre Cenkdy | abel ed
compounds may S\’ used. R& reference conmpound Rupa VecoRbi Kant LH or FSH
can be used. In|[theNi10 alternative al so conpetit{ionBdindi ng assays can be
performed, Angtt 7 |nvoI v§,§/"3cr eeni ng fop af  FSPI recept or agoni st.

conpounds by ' . — '
- I ' !
0 *—< ‘ R6

oam) ) )

Similarly, compounds of the present invention wherein A = O, represented by
(} 10 formula (I-b), can be prepared from suifoxide derivatives of general fornmia (XIII) via
nucleophilic substitution with alkoxide nucleophiles of general structure (XV). The

‘reaction is carried out in the presence of potassium tert-butoxide with an excess of
- alcohol R'-OH.

XV)




determ ning stinulation of receptor nediated cAWP accunu%aﬁlg 20&?“5 -such -
a nmethod involves expression of the receptor on the cel sur ace of  a host”
cell and exposing the cell to the test conpound. The ampunt of CAMP is
than neasured.. The level -of cAMP 15 will be reduced or increased, .
depending on the inhibitory or stinulating,effect of the test conpound
upon binding to the receptor. In addition"té direct neasurenent of e.g.
CAWP |l evel s in the exposed cell, cells can be used which in addition to
transfection with receptor encodrng DNA are ‘al so transfected with a second
DNA encodi ng a reporter ne the expression of which 20 responds to the

| evel of cAWP.L dgeﬂefﬂtl‘@é rt-tfgﬂmghfodnelao@ﬂﬂ) afedatetsiide ®f dXidiibn ofe
const ruct edoimBo b @n| t o jhovel cA responsrve

el enent s, Qp gener aI reporter e expressi
response Omihe oxidagion g effecteh G- dgoﬂoperbb&omf acﬁoP\M’mewrb@déh@ aERIPTRE €r

genes age geiflic nafide oialtﬁgl ddienPh fire ci ferase and green o
fl uorescence protein.. The pri nclzlrP ﬁr% %a%édasnl?gh % %ﬁsg@ﬁlt}‘%t FOHP als 42 are-

wel | known ?Tﬁespﬂ%mﬁgt'raﬁﬁ@ﬁoaie@w@eﬁ;rr bed e.g. in Stratowa, Ch, Himier, A
~‘and Czernilof sky, A P. (1995) Curr.Opin.Biotechnol.5:574. For selecting
active conpounds on the LH or- FSH receptor, testing at 10-5 Mnust . result
in an activity of nore than 0% of the maximal activity when LH or FSH is
- used  as a referencdl Anothér griterion might be the EC50 val ue, which nust
_be<105|\/l B0 P ef gt aby’y - Oks M The skilled artisan will recognize
t hat desirabl e\ ECE0 val ues axe: dependent--on the conpound tested. For '
exanple, a corrpound Wit h _an EC50, _which |s less than 10-5 Mis generally, 7
consi dered a cgz te for dr ug se seI ection. Preferably this value is | ower (“
~ than - 14 10-f7 M| Hdwe{er, a “corpoundX#Bi ch has a hi gher EC50, but i-s -
e partiowd ar  receptor, nmay be.even a better candi date.

Scr eeni ng for LH recep-t-g-r agoni sti ¢ ‘conpounds’ can al'so be perforned by
using a nouse Leydig cell bioassay (Van Daninme, M, Robersen, D. and
Di czfal usy, - E.~ (1L8/4). 5 Acta Endocrinol. 77: 655- 671 Mannaerts, B.,
Kl oost erboer, H. and Schuurs, A. (1987). Neuroendocri noI ogy of
reproduction.. R Rolland et aI Eds., El'sevier Science Publishers B.V.,
~ 49-58)..1n this assay, stimul ation of LH recept or. nedi at ed test osterone

produgtion sured in Leydig cells isolated frommnmale nmice. FSH
- agoni g@r c acﬁ\ﬁ%}P?@ ggfe 888%85%@%%@%@@5 ap avedle & FrivVigieed anich ramive xasyaye do model
: determine biological activity of gonadotropins are well known. In general, expressed

receptor is contacted with the compound to be tested and bmd.tng or stimulation or
: 7 1nh1b1t10n of a functlonal response is measured

To measure a ﬁmctlonal response isolated DNA encoding the LH or the FSH
15 receptor gene, preferably the human receptor, is expressed in suitable host cells. Such a &(" }
~ cell might be the Chinese Harnster Ovary cell, but other cells are also suitable, l_
Preferably the cells are of mammalian origin (Jia et al, Mol. Bndocrin., 5:759-776, 1991,

- Methods to construct recombinant LH or FSH expressing cell lines are well known

_ in the art (Sambrook et al, Molecular Cloning: a Laboratory Manual, Cold Spring
20 Harbor Laboratory Press, Cold Spring Harbor, latest edition). Expressmn of receptor is
~ attained by expression of the DNA encoding the desired protein. Techniques for site
directed mutagenesis, ligation of additional sequences, PCR, and construction of
suitable expression systems are all, by now, well known in the art. Portions or all of the
DNA encoding the desired protein can be constructed synthetically using standard solid

25 phase techniques, preferably to include restriction sites for ease of Ligation. Suitable
contro] elements for transcnpﬁoxt_and translation of the included coding sequence can be

... provided to the DNA coding sequences. As is well known, expression systems are now - -




“io using cultured mouse follicles according to Nayudu, P,,an Eg&orn, S.
(’1992 'J. Reproduction and Fertility 95:349-362). Therefore, nbuse ovarian
follicles are isolated and cultured in the presence.of FSH agonistic:
conmpounds to induce follicular growth. . Measurenents of follicular dianeter
and estradiol in the culture nediumare indicative for follicular grow h.
15 To measur e= LH in vivo activity of cerdBounds, .ovul ation induction in
immature 'mice can be studied. In this assay i mmature fenmale mice are

primed withavailabker yhichlare eoshABRY &qltlg treated. th a'
LH agoni st n eg ni matl\gmiL m@k‘?{#gd tgsf Lﬁlf lb%?ﬁ %ry?tll St
and t he nurr%%c 38{1?513 i%H FHE“&SW%WS sush anyeas plamp pelly, insectsbs semamaRih TO

_ measur e FSHeelis, mmeﬁmaﬂwmym@{ conpounds immuature female rats are treated
at 0, 8, 24 and 32 hours with a FSH agoni stic conpound to induce

fol licul ar gr o@ehs exjiresizhg theuéc%pm tm%rthérhé‘on%atc?édtwﬁﬁ ﬂﬁéﬁﬁt‘%ﬂﬁa

ani mal s. ect 0. 1 nduce . ovulation
' 72 hours’ af efh‘ullg SE?IH'W’E‘“%OD[C@@%E’)@BQFFﬁﬂ%m%éesphése nunber of ova in the
oviduct is m CAR@% al. I ags J‘ised I n addition ovarian weight is 25
_deternined. The'¢ %’%6 %tF mealaange GoRAiRng dhe caprepsed apgEprorediay be |
clinicall y ms&dltmmesure'gmﬂmga)fcmmb@dnow LH or hCGis used. These include LH
substitution among subjects with hypogonadal hypogonadi smeither nale or

. fermale, nidcycFe mehsieisnt af bintingaadioiioely of hbRILAM <ty IOM LI BHGY | On

(Ad) or co e Linul ati stipul afion r pus
| ut eum Th(rag 61[18% Pog’ms %ﬁg%{lgnﬁf"é?o dgﬂlfq(‘?@?rﬁh% EHaer ¥l cap\bentsedrinathe

:shoul d in rﬁitemyveelsopm;wqmmmﬂdaﬁgadsaymdanm Efgmegope of the invention. 9

‘(31March 2006 - 15 EXAMPLES Exanple 1 tert- Butyl 5-ami no- 2- net hyl t hi o- 4-

3. ( (N- net hy| -Anqtiertassmoinyeivey Isoregmgg:fdil)ﬂH eafFSmD}eceptB? 'ﬁgéﬁxsttéehﬁi?ﬁn@s l?’y

~di ne- 6- car hpyam
. -2-methyl t hi 0-6- %%%@ﬁlaﬁcy"rﬁ’ﬁ%ﬁaepﬁ%r lﬁ\e‘ﬁ?tﬁ(i ﬁ‘?‘&ﬁ:n"fccg Ftiony Thusotush gunethod
sul fate (690(Plygs, exprastionalfdhe sdedthy die tHe7&lsugihce oF BYHost cell and exposing the
cell to the test compound. The amount of CAMP is than measured. The level of cAMP
15 willbe reduced or increased, dependmg on the 1nh1b1tory or stlmulatmg effect of the test

compound upon binding to the receptor. -

g5

In addition to direct measurement of e.g. cAMP levels in the exposed celI cells 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

20 responds to the level of cAMP. Sueh reporter genes might be cAMP inducible or might
o be constructed in such a way that they are connected to novel CAMP responsive
C\. elements. In general, reporter gene expression might be controlled by any reSpense
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
~ alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles of
-25 such transactivation assays are well known in the art and are described e. g in Stratowa
Ch, Himmler, A and Czemnilofsky, A.P. (1995) Curr.Opin.Biotechnol.6:574,

For selecting active compounds on the LH or FSH receptor, testing at 10° M niust
result in an activity of more than 20% of the maximal activity when LH or FSH is used
as a reference. Another criterion might be the EC;, value, which must be < 10° M,
30 preferably < 107 M.

The sikilled artisan will recognize that desirable ECy, values are dependent on the
- compound tested. For example, a compound with an BC,;, which is less than 10-5 M is

- generally, considered a candidate for drug selection. Preferably this value is lower than

th
W @8¥e 1| e |
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cyanoacetate (56.0 m) and potassi um carbonate (72.5 g) brMéT@ﬁ odg O (1500
m) was ..10 stirred at 60C for 16 h. The reaction m xture was cool ed to
'OCin an ice bath. The resulting precipitate was filtered off, washed with

S

~abs. EtOH and di ssol ved in hot water (100C). The sol ution -was cooled to

room tenperature, acidified with 2N HJ to pH. 2 and cooled to OCin an ice
bath. The resulting precipitate was filtettd off and washed .with ice
wat er. Residual water in the precipitate was renoved by coevaporation-wth

is 1,4-di oxeral Hoebwtr, 5émﬁp@nd WiclERds a hid EC.Z 80 & sBleGtivéfor Thedbaiiciad | ca
gel, DCM MeCH = 9/1 E %%@%mlor05cano4 3-nitro hen 1
“2-neth |t RFEPIOFTHAY ?18"%(%3% % § 'S was added to a stirred solution of
"~ 5-cyano-4-(3-nj trophe 2.me | t.hi 0- 6-hydr.ox m di le 1(a),
25.07g) i n dr PR L L Fesar signjohe Capatines im0 GE P eHTERA By HHEE vas
cool ed to mOESE Leyrmgroaﬂuﬁeasmd(m@ﬁﬁﬁl&alk@d{@mwn X aﬂ&m&fﬂﬁ@swémmz;he

vas coof et Besosnl o b5t NaRertndt Kldsafaboonid. mEciRbbHgAn RN 1 ot

E&/pitate -
was filter N&uﬂj‘ehd@didlﬂ@fﬂi‘epmﬁhctmt ]} Rofhfd €t Ed@@tmsevidi} Scibﬁc@Pﬂﬁisﬁbﬁsat e

t th.l, 4-dj

T L5075 %o ie R R ! siiridn oF L R e b tistafts mropipions |
Mar ch 2006ﬁan HeﬁmEhﬁwl Td o Ioayalip ébilﬁi’sol’[laﬁédﬁﬁxlﬂ&‘l)‘ladb)n1cc " | PEA

2-methylthio et XY C ony.hnet I 0 i di ne was
added 1o & st FRPCRRT RONTO P Somppiads e alsn BEAEITEeT g 50 ot yiriaoad)
6- chl ono- Susiygrewdutal niduse ploditids) ac&ermmmb tNayrdpy A, nardi @ebdmxatrr{llwz’l,(b)
26.0 room-.
¢ arper at ur Bl oo 8Ty TRASGRe ho G0k sl E e T
~ then extr aetddulred DM fi2sench &F FE) agadistiecopidptedy tcaﬂﬂuc@ftﬂmiﬂarragredﬂunder
- reduced pr ﬁlse%'lsjurrgmeﬁs %lf q‘oﬁl uPar glameter NE elszéadlgfwﬁh%e culture medmm are 1nd1cat1ve
7 forfollicular growth R ' ' |
15 *"To measure' LH in vivo activity of dompoimdé, ovulatibn induction in immature -

" ‘mice can be ‘studied. In this assay immature female mice are primed with urinary FSH
and approximately 48 hours later freated with a LH agonistic compound. The animals
are killed after LM agonist freatinent and the number of ova in the oviduct is:
microscopically assessed. . | '

20 - . To measure FSH in vivo activity of compounds immature female rats are treated. at
o 0, 8, 24 and 32 hours with a FSH agonistic compound to induce follicular growth. At 52
hours after the start of the eﬁperi'ment the animals are injected with hCG to induce
“ovulation. The animals are killed 72 hours after the start of the experiment and the C .
number of ova in the oviduct 1s mlcroscoplcally assessed. In add1t1011 ovarian weight is g
25 determined.
‘ The compounds of the present invention can be appﬁed clinically in those regimens
where now LH or hCG is used. These i-ndiude LH substitution among subjects with
- hypogonadal hypogonadism either male or female, midcycle administration to induce
ovulation (ovulation induction (OD) or controlled hyperstmmlatlon (COH) or stimulation
30  of the corpus Iuteum.

The following examples are illustrative for the invention and should in no way be
interpreted as limiting the scope of the invention.




l

. (400 m). The mxture was stlrred at 790Cfor 16 h. The m xture was then

'39.1.4 TLC. R = 0.5, silica gel, heptane/ EtOAc = 3/2 (ViWharch 2006t hy!

5°-am'no,-4-(3 -nitro hen | -2- rreth lthio-thieno 2 3- rimdi. -6- carboxylate

-Is A mxture of ethyl 5-cyan-4-(3-nitrophenyl)-2-nmethylthio-6-

(et hoxycar bonyhnetliylthio)-pyriinidine (exanple 1(c), 28.0 g) and DI PEA
(30 nil) in.a mxture of toluene (150 m_)1 nd EtOH (150 m) was stirred at
reflux tenperature (1000 for 16 h. The mture was then cooled to room
tenperature and. concentrated wunder reduced pressure. Residual DI PEA was
renoved by coevaporation with toluene. 20 Yield: 28.0 g M5-ESI: [ MH {

391.4 TLC Rf—m$ca gel, . heptane/EtOAc = 3/2 (v/iv. (e). Ethyl- -
5-ani no-4- 3-a “2-meth itlo-tlueno 2 3- riidjpy carboxyate "EtO—|

. (400 M) was added to a mi xture of ethyl 5-amino-4-(3-nitrophenyl)-2-

met hyl t hi o- #}l enl OLZ 3-d] pyri m di ne- 6-carboxyl a'te (exanple 1(d), 28.0 g)
concentrate Cl (15 m) and tin (I1) chloride (41.0 g) in 1,4-dioxane

- [

cool ed to r&Bhribipspnoremstiyltaio-4 et

LLAIOAE CyL)ES €335 H
resi due was e t OAc (1000 ). Mar ch 2006 -] q. NaOH
-Was addegdvat f ﬁlge%gi 60 re was vigourously stirred and

the organic | ayer was separated, dr| ed (MgS04) and concentrated under
reduced pres_sure. '21.0c, Yield: M5S-ESI:[MrH + = 361.0 TLC.Rf= 0.6, silica
gel ., hepta -4-(3fndtr 1)-2héth lﬁné\lﬁl-liwlrébn( pyrimidine

-amno hen 2- thio-thieno f 2, 3-dl r|nI|d|ne6carboxI|c acid
p yA) t'ure 0 yé—methyhsothlourea sulfate (69%yg), -mtrobenzaldehyde (7%1 0 g), ethyl

. C © . cyanoacetate (56.0 ml) and potassium carbonate (72.5 g) in abs EtOH (1500 mi) was

10 ~ stitred 2t 60°C for 16 h. The reaction miixture was cooled to- O°C in an ice bath. Thc'
N resultmg prec1p1tate was ﬁltered off W&Slled with abs EtOH a:nd d1ssolved in hot water‘ '
' “ (100°C) The solutxon ‘was cooled to Toom temperature aczdlﬁed w1th 2N HCl to pH 2
_ and cooled to 0°C in an ice bath The resulting precipitate was filtered off and washed
w1tl1 1ce water. Residual water in the pre01p1tate was removed by coevaporahon w1th;
15 1,4-dioxane.
Yield: ~ 54.0 g

MS-ESL:  [M+H]J* =280.0 |
TLC: R;=10.3, silica gel, DCM/MeOH = 9/1 (v/v).
' O 20 (D). 6-Chloro-5—cyano-4—(3-niti’ophenyl)-2’-methylthio-pyrimidine

POCL, (100 ml) was added to a stirred solution of 5-cyano-4-(3-nitrophenyl)-2- )
methylthio-6-hydroxy-pyrimidine (example 1(a), 25.0 g) in dry 1,4-dioxane (300 ml).
Adfter 3 h at 90°C, the mixture was cooled to room temperature and concentrated under
reduced pressure. The.residue was dissollied in 1,4-dioxane (100 ml) and the resulting

25 solution was cooled to 0°C. Ice water was cautiously added. The resulting precipitate
was filtered off and washed with water. Res1dual water i in the preclp1tate was removed
by coevaporatlon with 1,4-dioxane.
Yield: 26.0 g.

 MS-ESL [MHH]*=307.0
.3?0,. | TLC: - R;—'_‘ 0.5, silica gel, heptane/EtOAc = 3/2 (v/v).




10 Potassi uin hydroxide (32.4 g) was added to a sol ut| on3q‘;|a,.g,t,gg(56

5-am no-4-(3 M
- ami nophenyl ) - 2- et hyl t hi o-t hi eno[2 3-d] pyrl m di ne- 6- car boxyl at e (exanpl e
1(e), 21.0 g) in a mxture of 1,4-dioxane (300 m) and water (100 m).

After 16 11 at 90C, the m'xture was coolel to 10C and 2N ag. citric acid
(300 m).was added under vigourous stirring. The resulting precipitate was
filtered off, washed with water (180 m) and dried 15 in vacuo. Yield: 14.0
g M5-ESI: [NHrH]4 333.0 TLC. Rf 0.5, silica gel, DCM MeOH = 9/1 (v/v)
20 , tent-Byyyl . . ththI%n023- .
'Ipyrlmd|ne- 1 S YEROQRYIBISLO Y
5--am no- 4- (Mohenyl) 2 |net hyIthl 0-

t hi eno[ 2, 3- dﬁp rlmdl ne: 6- carboxylic acid (exarrple 1(f), 14.0 g), DI PEA
(17.4 m) & ftélrﬁTmJi yflaahddadéo @'Btiﬁe@}:olutmm\dtw -hdfcaptoddetate ?ﬁ%&\ﬂ) and

After 3|10§Eh 0 r@ ture the mxture was diluted with
washe lf)ﬁ ( 2@3@@@???““@1143 fexampple-ap), (Zﬁ(IDg)ﬂlh)a and

_tﬁéeirﬁégop%féyﬁé%‘%ﬁ?%m%ﬁ“‘%y T2 Bl iy frPvmhraes. 0.8 e ( 300
m). Yiel d:HED(IB0gmBOvadaddsi 1o idHrixthrs RSk M@ﬂt\ﬁ@%@@@%ﬂ%g@ﬂg x 980 =

30.72 mn, n 5 pm 250 x 2.0 mm detection 1IN = m oven ‘
t enper at ur &8 ‘gﬁg&'&@v)an@c%}yﬁﬂﬁmﬁﬁlmdere&me@ﬁpmlACN/ MeOH = 9019.510.5

to 0/95/5y th i me R@g -(h). tort-Butyl
5-ai nino-2-nethylthio 342- brom)acet am do) - phenl -thi enoF2 3-

- Jpyri mdi néd$-Rsir box g Brgympacet.yl..chloride (615 ng) was added to a /-,
~solution of t eat - butyl - 5-ani no- 2- (“ '

met hyl t hi o-THQ:3- ani ndhirehy] yilicdgebivp@nsBI)Ap I/ Iiwine- 6- car boxanude S
(exanple-1(g),- 1.08 g) and DIl PEA (2.43 nt) iIn dry DCM (20 inl). After 3 h

at roomterrperature the . _

' ' | i_}@).‘ _Bthyl 5 ammo-4-(3-n1trophenyl) 2—meﬂ1y1th10-t1ueno[2 3 d]pynmldme 6
'carboleat , _ |
1§ | A mixture of ethyI' _5—cyauo—4—(3-nitrophenyl)-2-methylthio-6-

- (ethoxycarbonylmethylthio)-pyrimidine (exarple 1(c), 28.0 g) and DIPEA BGOml)ina
mixture of toluene (150 ml) and EtOH (150 nﬂ) 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 coevaporatlon with toluene.

® Yl 20g | - L
'MS-ESL: - [M+H] =391.4 | Ct

TLC: Ry=0.6, silica gel, heptane/EtOAc = 3/2 (v/v).

_ {e). Ethvl 5-amino-4—(3-aminophenyl)—?.—tnethylthio-thieno[2,3—d]py1‘imidine-6—
25 carboxylate '
‘EtOH (400 ml) was added to a mixture o.f ethyl 5-amino-4-(3-nitrophenyl)-2-
methylthio—thieno[2,3_-d]pyrimidine—lS—carboxyla’te (example 1(d), 28.0 g), concentrated
aq. HC1 (15 ml) and tin (II) chloride (41.0 g) in 1,4-dioxane (400 ml). The mixture was
stired at 90°C for 16 h. The mixture was then cooled to room temperature and

30 - concentrated under reduced pressure. The residue was suspended in EtOAc (1000 ml).




~.2-am no- 2-

10 m xture was .diluted with. DCM "washed Wth sat. aq 9;% ried -
(I\/gSO4) and concentrat ed under reduced pressure. The cruge product was
_purified by chromatography on silica gel using heptane/EtOAc = 3/2 (v/v) as
eluent. Yield: 91.0. ng M5-ESI [M+H +' 510.2 15 TLC. R f =0.3, silica

gel, heptane/ Et QAc = 3/2 (vlv). i tert-Bu y | 5-am no-2-neth Ithio-4- 3-
-meth yl-N- 2-h drox eth I)- 1 cin | - amldo -

henyl ) -t hi enor 2, 3-dl pyri rni di ne- 6- car boxam de N-nethyl - 2-am no- et hanol (250
nmy) was- addeN dg0NaOEDWak ia@fedio dt@dih a O o '
(2-broznoacet adr%Odo) phenyl ) - 2- et hyI?ﬁ%gf{(ﬁFeg[z Stgl]%pwy%?"r%i’%ﬁrﬁ%ﬂ%scar oxam
i de (exanpped ﬂ(ehQrgalZlSdamg') Wi s@EmMidd dnedl .(MMS(R) afé donedntmednuddenpaiuasdir e,
the m xture _was diluted with DCM (50 m); washed with sat.. aq. NaHCG3,
Cdried (MySOHENY . concentrated under reduced pressure. The crude product
- was purlfledel:ig HPLC using a Luna C 18 colum with the follow ng gradient:
©0.1% aq. TFX®d:10% ag2l-BE@V ACN = 25. 90110 to 10/90 (v/v) in 30 min. The

title co s th op zed froma mixture of 1,4-dioxane, 0.1% aq.
TFA and. t&égE%el d: ﬁﬂ'}ﬁ _BrE TFA—saIt) MS-ESI: [MH } = 503.2 3 March
2006 -19 : Rt = gl 0 & 3 m 100 x 2.0 nm
detection %?10 nm ﬁf)vgﬁg ?iéﬂ&a %lait1 re @Q%C %?((W)‘% 25 m/mn, eluent
phosphate buffer 50 mM pH 2. 1/vvater/ACN = 10/80/10 to 10/10/80 (v/v/ v)
- run tine = Ie2tert Butyl . _
.~ 5-am no- 2- net: ] t-$3-ein £ BHaALY2 P

.am no phenylj}sthieno f 2,3 _dj pyr| mdiiie 6 car boxam de

. mﬁ% propanol (250 ng) was added to a solution of tent-butyl
(53 ami noteA- E&aisﬂn@rmébﬁﬂé aB2dp)g) Phed Ydite® -tBEh hydHitibio- 6fh'e@15}9 {-Emioddpyrim -
‘Tdi ne- 6- car boxai nide io (example 1(h), 250 nmg) in DCM (5 rnl). After 16 h .
at room t engreingphenyl)-2-methyltkiasihieno dﬂwnun@ueﬂﬁrqanbmw@ 5@:an:ﬂp)1¢ I(@shBed with’

The crude’ otk PR ph P ngtety npid) e ot Cob Tl AREYS RN

1mxture was cooled to 10°C and 2N agq. citric acid (300 ml) was added under vigourous

stirring. The resulting precipitate was filtered off, washed with water (1 80 m]) and dried

15 . 'in vacuo.

“Yield: | 14.0g
'MS-ESI:  [M+H]J =333.0
TLC: : Rf 0. 5 silica gel DCM/MeOI—I 9/1 (v/v)
O S0 (2). te;;t-Butyl 5~amino-4—(3—aminophg:nyl)-Z—methy]ﬂliD-thienq{2,3—d]pyﬁmidine'-64 ‘
' ' carboxamide | - '

- IBTU (16.17 g) was added to a solution of 5-apiino-4-(3-aminophenyl)-Z-methylthio-
| thieﬁo[2,3-d]pyrimidine—6—carboxy1ic 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 k at room temperature,

25 the mixture was diluted with DCM (50 ml), washed with sat. ag. NaHCO, (3 x 100 mI),
0.1 N ag. HCl (100 ml} and water (100 ml). The organic layer was concentrated under |
reduced pressure. The crude product was purified by crystallisation from warm abs.
EtOH (300 ml).

Yield: 105 g
30 MS-ESL [M+H]*=388.2




Luna C- 18 colum with the follow ng gradient: 0.1 % ag. EFl\ﬁh &é@ﬁ}aq
~ ACNVACN 90/10 to 10190 (v/v) in 30 min. The title conpoun

' yophilized froma mxture 15 of 1,4-dioxane, 0.1 %aq. TFA and water. o
Yield: 67 ng (TFA-salt) Ms-ESI: [MtH + = 517.2 HPLC. Rt =12.67 min, colum,
Luna C18(2), 3 m 100 x 2.0 mm det ec_t'i'oEI W= 210 run, oven tenperature =
40C, flow = 0.25 m/mn, eluent phosphate Buffer 50. mM pH 20 :
2.1/ water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 mn. Exanple 3
tert-Bu | HPir@ﬂb;?Bﬁﬁﬂhnhi,Eﬁmna'Cl&Q),SnmUZlSO& zarrhmmlafeehbnluv—lzmml
~-amino hen 1 -thiena 2 3- m di ne- 6- car boxam de 25 G yci ne net hy ester
hydr ochl or i°Hg? W@Fﬁlj‘a 4L Cd@@@’d‘ 985@1/133& lyesh wetertAFINA e25lI= BY9. 5/0 5to

anmi no- 4- (:3pf

“bronpacet a n| dsd) pﬁmnyl f Emrlret hyl t hi o-t hi eno[ 2, 3- d] pyri m di ne-6- .

car boxam de (exanple 1(h), 250 ng) and NN-diisopropylethylamne (0.20 m)
in DCM (5 m). After 16 h at room tenperature, the m xture-was diluted
“With m rch 9= 3

(I\/gSO4D)CMa ﬂertﬁu 5' c? L : ) 7 7 ‘
purified bwpﬁﬁhﬁdm&im@@oj;@maec- 18 col urm Wi t h the foI | owi ng gradi ent
0.1% aq. TEA + 10% a Al

compound weEReResht Benide i@lﬁ fm@Hnwas rdsdedite ofsoltionddh tarbytyd 51%1mq-2-TFA

o, “vol orelb Rty S bR BT e e R S G G
. tenperat ur @()g%g:analmﬂ 0. Zﬁln{qlo&ao ?N? %om@t_geh lefoé)g{ ten%@ra%pﬂet o -

2.1/ wat er/ ACN .=- 10180110 'ta run time. = anpl e 4

CCter-t-mu |mmmd2mm bvytht]hCM mmwvatmm- Mg( NaHCO,, ‘dried (MgSO,) and

© et hoxyet h I-am phhe 1) -t hi eno
Tri mi di ne- %}l%gﬁ‘tgaé éerlsreamﬂﬁ NRIEFFE5Ey e IR )%@%ypéﬁ#lﬁ% mﬁpﬂﬁﬁe%byadded

XECI Y 0 ST S

e d] pyri mi dyiued:6- car box@idy de

MS-ESI: [M+H]"=510.2
15 TLC: ‘R;y=0.3, silica gel, heptane/EtOAc = 3/2 (v/v).

(1). . tert-Butyl 5-amino-2-methylthio-4-(3- ((N-methyl-N—(2—hydroxvethy1) glycinyl)~

amino)-phenyl)-thieno[2,3-dlpyrimidine-§-carboxamide

N-methyl-2-amino-ethanol (250 mg) was added to a solution of zert-butyl 5-amino-4-(3~ _

.20 (2-51'01n0ac_etamido)-phenyl)—2—methylthio-thienb[2,3-d]pyﬁnﬁdmé-ﬁ-carboxamide (\;;(:m}

(example 1(h), 250 mg) in DCM (5 ml). After 16 h at room temperature, the mixture -

‘was diluted with DCM (50 ml), washed with sat. ag. NaHCO,, dried (MgSO,) and

- concentrated under reduced pressure. The crude product was purified by HPLC using a

Lﬁna C-18 column with the following gradienf: 0.1% aq. TFA + 10% ag. ACN/ACN =

25 90/10 to 10/90 (v/v) in 30 min. The title compound was then lyophilized from a mixture
of 1,4-dioxane, 0.1% aq. TFA and water.

Yield: 112 mg (TFA-salt)
MS-ESI: [M+H]} = 503.2

= 90/10 to 10190 (v/v) in 30 min. The title




" (exanple 1(h), 200 ng).in DCM (5. m). After 16 h at room mggga%ure t he
mxture was diluted with DCM (50 nl), washed with sat. dried

. (MgSH) and concentrated under reduced pressure. The crude product was
purified by HPLC using a 20 Luna C-18 colum with the follow ng gradient:
0.1% aq. TFA + 1.0% act. ACN/ACN = 90/10 to 10190 (v/v) in 30 min. The
title conpound was then |yophilized fromTa 19ixture of 1,4-dioxane, 0.1 %
-ag. TFA and water. Yield:84 ng (TFA-salt) MS-ESI:[MH * = 531.2 25 HPLC. Rt

= 12.62 mi nHRIdIlRm]_IUMnﬁa 1B0iZn LA CJIQC’Z)X3 2f) 100600.0 dith Sfctdcqbn U7 = 2440
nm .oven tenperature = 40C, flow = 0.25 m’/mn, eluent phosphate buffer 50

 nMpH 2.1/ \Ra%: SVEREITRETAIBOT £0°C, cﬂ%’OFlQDZmel/mny¢1u9nt phosphie- breffer 30 mipH3
. March 2006 - o-2-nmeth 1thio-4- 3- -
" R-1-rnet hox 249 %teﬁi&l%ﬁ(g ﬁ@?ﬁ@?‘f&’ lﬁgld/ﬁé(v?v/vﬂrmhmf 24 - hen 1-thieno 2

3- m di ne-6-carboxai nide D Valine nethyl ester hydr ochl oride (250 ng) was
~added to a solution of tert-butyl 5- 5

am no-4-( 3- S_é br onpacet am do) - phenyl )-2-nmet hyl tl zi o-t hi eno[ 2, 3

- d] pyri né di #&aBwledr boxani de (exanple 1(h), 250 ng) and

'NN-di i sopr opyl et hyl am ne (0.20 n1) in DCIVI (5 n1) After 16 h at room

| f‘”iﬂde produbsbe 18 "' AQN.ACN, = 90110t

~follown [ a =

.10/ 90" (v/g v)égmﬂn%gnﬁ? yl'ﬂ‘rﬁ’ an @ &aéﬁg@a ‘ﬁg{:ﬂm}‘ b5t ]P‘Ft,’i]eéi'afqd@rﬂa

it e dubiniisvicuat il i)
550,110 et b ki g, e 2

m el uen S U er wat er (6] '
101 10760 (¥ 9 Bl DR M by b iiesa, 20 e O e b - e
I thi o-4- od\fcg}itﬁa’cedzuﬁd%?trgﬁ?féec? Hosq]ure 'Ilhecc'rﬁ'de groaucq was punﬁed by HPLC us111g a
o " Luna C-18 column with the following gradient: 0.1% aq. TFA + 10% aq. ACN/ACN = =

90/10 to 10/90 {v/v) in 30 min. The title compound was then 1y0phlhzed frorn 2 mixture
15 of 1,4-dioxane, 0.1% aq. TFA and water,

Yield: 67 mg (TFA-salt)
MS-ESL: [M+H]"=517.2 _
HPLC: R, = 12.67 min, colurmn Luna C-18(2), 3 pm, 100 x 2 0 mm, dotectlon uv = 210

Fi nm, oven temperature = 40°C, flow = 0.25 ml/mm, eluent phosphate buffer 50 mM pH
m | 20 2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min.

Example 3

tert-Butyl 5-amino-2-methylthio-4-(3~( (I\T-(meﬂloxycarbonvlmethylj glycinyl}-amino}-

phenyl)-thieno[2.3-dlpyrimidine-6-carboxamide

25 Glycine methyl ester hydrochloride (200 mg) was added to a solution of tert-butyl 35-
amino-4-(3-(2-bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d}pyrimidine-6-
carboxamide (example 1(h), 250 mg) and N,N-diisopropylethylamine (0.20 ml) in DCM
(5 ml). After 16 h at room temperature, the mixtﬁre was diluted with DCM (50 ml),




_ 'henvl -thieno 2 3- rimdine-6-carboxarnide N, N-bis-(2- zngt%éy?g‘ﬁ%l)-am' ne

(400 hg) was added to a solution of tort-butyl 5- ami no- rono
acet am do) - phenyl ) - 2-net hyl t hi o-t hi eno [ 2, 3-d] pyri m di ne-6- carboxam de
(example 1(h), 250 ng) in DCM (5 ml). After 16 h at roomtenperature, 25
t he mxture was diluted with DCM (50 nl)g washed with sat. agq. NaHCGB,
dried. (MySH) and concentrated under (?uced pressure. The crude product:

-

vvas purifie HPLC u colum with the follow ng gradi ent:
X obag Yish %Waﬁqaq N et g &haéldmpg@wmndpnregmqmessm title

Sﬁg"ﬁ,ﬁ?gr"’ﬁi"‘bg? YE0R BT, AR E I 4 et AR Rukypy, 1

561. 3 HPLgiadiaht 9. nsa #52 THRAN+ mm uNACBIACS 28(0200 & m/9(1Q9v§1123@nﬁH1 The
det ecti on = 210 _ nmu, oven-tenperature = 40C, flow =0

phosphat eﬂ%ﬁqmpow wiad then Iephilizeddiom 2 AGKEuze 001 gatiaxnnep0.100 D /T bnd v/ V)
run tine 0 mn. Exanple 7 tert-Butyl -5-am no-2-neth Ithio-4-"3- 2 3-di

wa . . . ,
. drox < ro -I- 1 - 1 cinl -amno phenyl)-thieno [2;, 3

-d] pyrim ll’l - 6- car bgxarni de 10 3- Am no- 2- hydr oxy- propanol (250 ng) was
_added to I ut i onl ¥ WEERFARAMY | 5-ani no-4 (3 - (2-bron

[/ mn, eluent

h

acetamd yl) Jy o-thi eno [2, 3 -d]pyrimdine-6-carboxan de
(exanpl e%pﬁﬁnZSO %ﬂﬁ %(5 m). After 16 h at roomtenperature, the
m xture NBBCOHR|=1 87 nthf dbIBEM (50 0130 2. ,vasherbod bl AL de@ionNgYIE B dried

(MySO4) and concentrated under reduce pressure. The ¢rude product was

purifi ed 1y, ¢fenceuptnire =4 CullowE 035 cmiVmIm eluiehhplidsphdte bhffwi 50mdi pElil ent :

. 0.1% , 0.to 10/90 (y/ 30 Th e
~ conpo nd ?VA@V&E%&C% oﬁ%m&%/}%piw# gﬂﬁi“é‘m%ﬁgvg\é?)@l gl oxaﬁlnen 0. 1e(%;[ :';121 e('

TFA and water. Yiel d 164 ng (TFA-salt) MS-ESI:[MH + = 519.2 20. HPLC: Rt

'12.62 mn, colum Luria C18(2), 3m 100 x 2.0 mm detectlon W = 210 nm
oven tenperature = 40C, flow = 0.25 ml/mn, eluent phosphate _buf_fer 50 nM

pH 2.1/ water//ACN = 10/80/10.to 10/10/80 (v/v/v) run tinme = 20 mn.
: Example 4 . '

- tert-Butyl S-amino-z-mv_sthylthio—4-(37-((1>\_Iflethy1—N~(2-m'ethoxyethyl)—glychlyl_i-arrﬁno)#

. phenyl)-thienof2,3-dpyrimidine-6-carboxamide

15 N-(Z—meﬂloxyéthyl)-ethylmnine (266 mg) was added to a solution of zer-butyl 5-amino-
- 4—(3j(2—bromqac.etanﬁc‘io)—phényl)—Z-methylﬂlio-ﬂlieﬁo[2,3-éi]p)fﬁiﬁidine;é-carboﬁainidg
~ {example 1¢h), 200 mg) in DCM (5 ml). After 16 h at room temperatu're, the mixture
~was diluted with DCM (50 mi), washed with sat. aq. NaHCO,, dried (MgSO,) and .
concentrated under rednced pressure. The crude product was purified by HPLC using a
20 Luna C-18 column with the following gra(.iient.: 0.1% aq. TFA + 10% ag. ACN/ACN =
| 90/10 to 10/50 (v/v) in 30 min. The title compound was then lyophilized from a mixture
- of 1,4-dioxane, 0.1% agq. TFA and water. |

Yield: 84 mg (TFA-salt)
MS-ESI: [M+H]" = 531.2
25 HPLC:R,=12.62 n:un column LunaC 18(2), 3 pm, 100 x 2.0 mm, detectlonUV 210
- nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosPhate buffer 50 mM pH
- 2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), ran time = 20 min.




C Yieldi 117 riYe . J
Luna G 18(2) x-.3 2.0.rnm .detectiogn W=_210 10 _nm -oven
, tgrrper at u§ (2313 Y aj‘&%@? %\ﬁxst—gr &y%cﬁppﬁq k?% é7|P" i ﬁ@fé’é‘ﬁﬁé‘t@hﬁlflﬂf@\r/feg@uW%H

~hydrochl ori

" Exanple 8 25 tent-Butyl 5-amno-2-neth Ithio-4- 3- 1 3,-gici\gargﬁ%ogo - 2- 1-

" cinl|l -amino - hen | -thieno 12 3- runi di ne-6-car boxam

| . 2-am no- 3- hydroxy propanol (250 ng) was added to a solution of tern-butyl

5-am no-4- (3-(2-bronoacet am do) phenyl ) -2-net hyl t hi o-t hi eno

[ 2, 3-d] pyri m di ne- 6-car boxam de 3 March 2286 23 (exanple 1(h), 250 ng) in

DCM (5 m). After 16 h' at roomtenperatufe,” the mxture was diluted with

DCM (50 m), washed with sat. aq. NaHCG3, dried (MySO4) and concentrated

under reduck¥ppleSsure. The crude product was purified by HPLC using a-

Luna C-18 colum with the followng gradient: 0.1 %aqgq. TFA + 10% ag.

ACN ACN = ©68B@yvk os-hﬁﬂﬁ@z(métmﬂﬁmﬁ@m‘t-m-Iﬂh&hbkydaﬁo&lgﬁﬁ-%h%gq\!@ hogn

I'yophi l'i-zed froma mxture of 1,4-dioxane, O0.I%ag. T ter.
[ N AR Ry B Ap vrirgiimeps-ERbCxankide = 12. 62 nmin, col unm

L A B Y e BT

tent-Butyl 5-am no-2- hen. |- cin |

_-amino ts Herbokamider(ermogi2 18k)-250 py) dudi NiNétdopesyydanamie (0205 kane- (3-

trophenyl ) -2-phenyl -6-h y _droxy pyrzmdine A m xture of benzanm di ne
: (5_@%5-1 .&fg r]fef’fﬂom- Rty daixius wasgdijutest with DCYafamd), at e

Stitreq ot Goe wrgen B RAIC08 el SOl S in bR kit o

- bath.The riasuetidengoicesiapiphafied WasPE T dsefeef hd C MBShRHn wgﬂm}%ﬁﬁm% . and

-heated in water 100C) until ~a clear solution was obtal ne e solution

(was codPed Braiatd). 1 %caqli TR Ad 18% agHAZNAL Caliei 3041 216, 50190 Kidkv) angl0 agie) T t 0 OC .

~-I'n an i.ce._tﬁg%h. The ‘i[l\glsulti ng recipitate .  was filtered off and washed wth
8 orhlisd |

ice water. RCLE laéﬁl%‘

_ _ Th§ WisBIre gE\ dppxancof 1V 2 TFA and
1, 4- di oxanggateYi €l d: 15.0 g. . ,

Yield: 77mg(TFA-salt)
| MS-ESL  ~ [M+H]'=559.2 |
Is HPLC:R,=13.22 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV =210
' _im, oven temperature = 40°C, flow =f0.251‘ ml/min, eluent phosphate buffer 50 mM pH -
2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), rum time = 20 min, o

Example 6

20 tert-Butyl 5~mnino-2-methylﬂ1io-4-(3-((N,N—bis-(2~1ﬁethoxyethyl)-glycinvl)’—amino)-

phenyl)-thieno[2,3-djpyrimidine-6-carboxamide

N,N-bis-(2-methoxyethyl}-amine (400 mg) was added to a solution of tert-butyl 5-
ami11o-4~(3-(2—bromoacetamido)—phenyl)—?.-methylthio-thieno[2,3—d]pyrimidine»G-
carboxamide (example 1(k), 250 mg) in DCM (5 ml). After 16 h at room temperature,
25 the mixiure was diluted with DCM (50 ml), washed with sat. aq. NaHCOs, dried
| (MgS0,) 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 = 90/10 to 10/90 (v/v) in 30 min. The title compound was then lyophilized

 from a mixture of 1,4-dioxane, 0.1% ag. TFA and water.




(v/v). 30 °

-

MB-EST: [MtH + = 319.2 . TLC R f = 0.3, silica gel, o
~-(b). 6-Ch. loro-5-cyan-4-(3-nitrophenyl)-2 phenyl - pyr| ~ni | ne % rch 2006
-24 POC13 (50 mM) was added to a stirred sol ution of -
5-cyan-4-(3-ni trophenyl) - 2- phenyl - 6- hydroxy-pyrimdine (exanple 9(a), 15.Q
g) .and dinmethylaniline (0.5 m) in dry 1,4- dioxane p.a. (200 m). After 3
h. at 90C, the warmnixture was filtered“sff and the filtrate was
concentrated under reduced pressure. The residue was dissolved in 1, 4-
di oxane andiel&e wat etotig (& t) The resulting precipitate was,. filtered
of f and W th i dual ‘water was renoved by coevaporat| on .
vmthl4wgﬁge]$}é %%%ﬁig 5ggl\/IS-ESI [ MtH] +=337. 4 TLC.R f = 8, silica i
gel , hept apey Et ( . t lien.
1 -2= hen 1- 6@%{8%?8%1/%&%%%%%5 ]IS( f?)wﬁ ir.tl)ﬁr n?gl Q%B@%%{@
was added nng avesttempedise FAGGnflol 0. ns Im]ZmeﬁeIueﬂppmﬁgEétaﬂaﬁﬂéﬁsd V21 and
6- chl oro % &a /o 4- ( 3- |trophen¥@2 - henyl - pyrim di ne (exanple 9{)b) '
'15.8 gy i Hwalgr AN & 8%1@1@ & Sﬂ{‘}/" d“@@%%i@@mﬂl) under a nitrogen
at nosphere. After 2 hat. 15 roomtenperature, the. m xture was. diluted
with DCM until conplete dissolution, washed with-0.5N ag. HCl, dried
(MgySOWN and concentrated under reduced pressure. Yi eld:19.7 g M5-ESI: [ MtH|
= 421. 2. Bx@noiple7 0.7, silica gel, heptane/EtQAc = 3/2 (v/v). 20, . E
Zy 5-arntrro-4-(3- rutrophenyl) 2 phenyl-thl enoF2, 3 dil. . P. ‘

yri i e- O oaEmn ! o6 il PA A0 AT ) (HB%ARISE 8pd i) 'ﬁ%ﬁ@zﬁ%ﬁ%@ on of

'_ethyl 5-cyan-4=(3-nitropnenyl =2

phenyl - 6- (pheﬂ}d)eﬂnardﬁb,ﬂWﬁmmlﬂlmdqﬁmhrbaxmimed| ne (exarrpl e 9(c) 19.7 g) in a.

m xture of. abs. EtOH (100 m") and toluene p.a. (100 m'). After .48 h at (
100C, 1bhe 30A - 2-Hasoxs 6ot 250G Y 115 S4-

fil tered of f, 1\/vashed v)\{,igrt%ﬁ 1:g.:)';'giodngt O—@gﬁ%s m??gé%ﬂhg%%:g%l%ﬁwi%%t it
' (3- (2 -bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxamide -

(example 1(h), 250 mg) in DCM (5 ml). After 16 h at room temperature, the mixture

was diluted with DCM (50 ml), washed ‘with sat. aq. NaHCO3, dried (MgSO,) and
‘ concentrated under reduced pressure. The crude product was punﬁed by HPLC using a
15 Luna C-18 Golumn with the following gradient: 0.1% ag. TFA + 10% aq. ACN/ACN =

* 90/10 to 10/90 (v/v) in 30 min. The title compound was then lyophilized from a mixture

of 1,4-dioxane, 0.1% aq. TFA and water. . )

Yield: 164 mg (TFA-salt) |

MS-BSL - [M+H]I'=519.2 | ‘ - x(,
20 HPLC:R, = 12.62 min, column Luna C—18(2), 3 wm, 100 x 2.0 mm, detection UV = 210

nm, oven temperature = 40°C, flow = 0.25 ml/min, eiuent phosphate buffer 50 mM pH

2.1/water/ ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min.

Example 8

25 fert-Butyl 5-amino-2-methylthio-4-(3-((1,3-dihydroxyprop-2-yD)-glycinyl)-amino)-

phenyl)-thieno[2,3-d}pyrimidine-6-carboxamide

2-amino-3-hydroxy propanol (250 mg) was added to a solution of tert-butyl 5-amino-4-
(3-(2-bromoacetamido)-phenyl)-2-methylthio-thieno{2,3-d]pyrimidine-6-carboxamide




“Y| eld:17.0 g M5-ESI: [MtH 4 = 421.2 TLCRf = 0.5, silica %%arcﬁ%@é@me’ Et QAc
= 3/2 (v/v). 30 3 March 2006 -25 e . Ethyl 5-amno-4- 3-amno hen 1 -2- hen
‘1 thieno 2,3- mdine-6-carbox late A solution of tin (Il) chloride (23.0
g) in abs. EtOH (250 nl) was added to a solution of ethyl
5-i1ino-4-(3-nitrophenyl)-2-phenyl-thieno [2,3=d]pyrim dine-6-carboxyl ate
(exanple 9(d), 16.6 g) in 1,4-dioxane p.a23(-250 m). 37%aq. HA (6.9 nl)
was added 5 and the m xture was heated under reflux (90C) for 16 h. The

m Xt ure was(egthi 250688 i r
reduced pregssure h% resi ug%ls@%sng{sl g?\%éer ?%%E?@q%%%ﬁ’f? 4N aq.” NaCH
- was added twavliluied witlp @ (0 thl), Weished wiitkt aait.eaqasaliCO t dribdb@1g8id]) nands at .
aq. Nad. The o s separated, dried (MySQ4) and concentrated
" under r educ@@cﬁ?@%ﬁ%{“ ie‘élcgﬁéqeéﬁum The£restg profist mes purilRdpy HPLO wsipg wL C: .
Rf = 0.5, | k 0 4- 0. hen
-1 -2hen I-t]E]illAef1 gng;gi di nqug(f:ﬁot%? a@feé%l(odf)’ qPBF%sé%%yWW(Z0.0
g) was addes/t®toal B9 GH)0R 0fmid! Mié tifle eFPAmeE W thadiyd Plﬁ'ﬁﬁéﬁ’ﬁ&m amixture
- 2- phenyl-th| eno| 2; 3-d] pyri mdi ne- 6-car boxyl ate (exanple 9(e 0g) in
‘a mxture off hd-diodpes Ao e I Arin)d waidr.wat er (80 m). After 16 h at 90C, the
m xture was cooled.to OC. The resulting precipitate was filtered off,
- suspended iYiekht er (30T mg{JFAndt)cool ed to 0C. The mixture was acidified to

pH 3 by addi n%ZN aq. citric acid 20 and stirred at OC up to room
tenper at ur MPASI h. (Ml &WHA ng preci pltate was filtered  off, washed ‘

L eten AL Lol £ B3 R e AT S

(34 ani nojohemmnd, 6vén h@ﬂpélaﬁ;fﬁ 2n9°d, 3103 =.2¥ AEmbn, &ﬁérﬁ%%ﬂlﬂ% buffer 50 mM pH
2 1/water/ACN - 10/80/10" to 10/10/80 (v/v/v), run time = 20 min.

.  Example 9

tert-Butyl 5-amino-2-phenyl-4-(3-((N-ethyl- N—(2—hydroxyethy1)-glycmyl)-ammo)-

s ‘phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide

(a). 5-Cyano-4~(3-mtrophenyl) 2-phenyl-6-hydroxy-pyrimidine
. A mixture of benzamidine hydrochloride (16.4 g), 3-n1trobenza1dehyde (15.1 g) ethyl
cyanoacetate (11.2 ml) and potassium carbonate (16.6 g) in abs. EtOH (250 ml) was

20 stirred at 60°C for 8 h. The reaction mixture was cooled to 0°C in an ice bath. The
resulting precipitate was filtered off, washed with abs. EtOH and heated in water 1
(100°C) until a clear solution was obtained. The solution was cooled to 50°C, acidified

to pH 2 by adding 2N aq. HCl and cooled to 0°C in an ice bath. The resulting precipitate
was filtered off and washed with ice water. Residuai water was removed by

25  coevaporation with 1,4-dioxane.

Yield: 1508, ' : -
‘MS-BSI: [M+H] =319.2
TLC: - R;=0.3, silica gel, DCM/MeOH = 9/1 (v/v).

23000 (B). 6-011191'0«5—cyano~.4—(3-nitrophenyl)—-2—phenyl—pyrimidine. e e e e



DI PEA (15.3 nm), tert-butylam ne (9.3 n1) and TBTU (14. 1 3q),/ag5Epsdded to a )
m xture of 5-aininlo-4-(3-an nophenyl)-2-phenyl -t hi ef -

o[ 2, 3- d] pyrim di ne-6-carboxylic acid 30 (exanple 9(f), 13.3 g) in a . _
m xture of DCM (250 nil) and DVMF (50 m) under a nitrogen 3 March 2006 -26 .
at nosphere. After 3 h at roomtenperature, the m xture was diluted with bCM
and ‘washed with sat. ag. NaHCO81 O.IN a44 -HCl ‘and sat. agq. Nad . The
organic layer was dried (MySO4) and concentrated under reduced pressure.
The crude ROCYSE mip&aPdddd 184 stided GBIBIBR b 8 LeFRAN-400-1Sirby L

"hept ane/ Et OAc™ = H%Wto 1/1 (v/v) as eluent. Yc?el d: Cl{gr% Iﬂfel\/%yl%g pheﬁl—&g
418 4 TLChgdfoxy-myrigidiiel (ee;amgbl 9(a}hem &@/aﬁd@meﬂlmu(w(m; i meiny 1B

5- 4-..3- 2-b d | | -th
U e BSKarS i DBy ARGEAd o1 K Bhs af'@ler?tzn%ftérhe‘?awégera%&%a@ g’ﬁv\n se
to a sol utgieite Ofad E&%ceﬁhlﬁt)éh Lﬁldgﬁ}élﬁf%d gregiure The es1due was dissolved i

4- ( 3-ai ni nopheriyl) enyl -thi eno pyrim | ne-6- carboxam de (exarrpl e
9(g), 5.8 dg:)xaﬁﬁldndf)hd%Eﬁat(eﬂ.ﬁJaQ afitigd. The RésWtingGradipitatéiintae HilRrdd G afd@athed '
terrperature the mxture was diluted with DCM washed with sat, .

‘aq. : NaHCO®Vithdwater Remgualnyatsnwag meyed prresyaporatingwitly leftdicxanpr essure.  The
crude proc&u&t was p %l ed by chromatography on silica gel using
‘hept ane/ Et 83/2 ( Bas eluent. A 1:1 (rmol /nol) mxture of tent- butyI 5-

am no- 4- ( 31$-&spr ono [ReapE 4g)4 phenyl ) - 2- phenyl -thieno [2, 3
-d] pyri zni di ne-6- carboxan-lide and tert-butyl

- 5-anuno- 4T&:( 2- chl &;cal &t Bndacke), ]:repmng//lE)Oﬂe—pﬁhk(WV}
‘t hi enoLZ 3-d] pyrl m di ne- 6- carboxam de was obt ai ned 20 Yield: 2.6 g

.. Ms-ES [MH) ' = 540. 2, [M+H] = 494.2 TLC Rf 0.3, silica gel, (i

- hept ane/ Ef A 3/ Qﬂjg _

2-h dr ox- ) :

- 'mi.di ne- - @EBAb(@XHr ml)dezaér Qchadeold’ ﬁt&ﬁbdssanmidnmf @ﬁyltziﬁiercﬂyio)ébetate (5.15 ml)
5- ami no- 4- (3- (2- br onpacet ani do) - phenyl ) - 2- phenyl -
t hi.enof 2, sadiphkiraisciniacg- GaWKQMmNI)&epl(@xghm@mmxampb %) 15.8 g))mm( 5°m)

was added eth 0-.et After stirring f h at

room t ean}lgﬁl[ﬁ %tyﬁ Cﬁﬂw ]535]%28 Qﬂﬁide& PR GIRAS 8‘{)@

was heq; V"'an?%mﬂ@ﬂé@@é, e Mlxt%:e was diluted with DCM until complete dlSSOhItlon,
washed with 0.5N aq. HIC], dried (MgS0,) and concentrated under reduced pressure.

Yield: . 197g
. MS-ESI: IM+H]" =421.2. , .
TLC: - Rf=10.7, silica gel, heptane/EtOAc = 3/2 (v/v)

20 - | £

(d). Ethyl 5-amino-4-(3-nitrophenyl}-2-phenyl-thieno[2,3-d|pyrimidine-6-carboxylate
DIPEA (20.0 ml) was added to a stirred solution of ethyl 5-cyano-4-(3-nitrophenyl)-2-

phenyl-6-(ethoxycarbonylmethylthio)-pyrimidine (example 9(c), 19.7 g} in a mixture of
abs. BtOH (100 ml) and toluene p.a. (100 ml). After 48 h at 100°C, the mixture was

25 cooled to 0°C. The resulting precipitate was filtered off, washed with cold EtOH and
dried in vacuo at 40°C. '

Yield: - 170 g
MS-ESI: [M+H] = 421.2
TLC: R;= 0.5, silica gel, heptane/EtOAc = 3/2 (v/v).

30




730 x 50 m), dried (MySH) and concentrated in vacua. Thgpesidyes was -
purified by HPLC wusing a Luna C-18 colum with the follow ng gradient:
-.0.1% agq. TFA + 10% aq. 3 March 2006 .27 ACN/ ACN = 90/10 to 10190 (vlv) in
30 min. The title conpound was 't hen Iyophi lized froma m xture of

1, 4-di oxane, 0.1%aq. TFA and water. Yield:271 rig (TFA-salt) MS-ESI:[ M-H] +
= 547.2 5 HPLC. Rt = 11.88 min, colum Ludd C-18(2), 3 m 100 x 2.0 mm
.detection W =.210 nm oven tenperature = 40C, flow = 0.25 m/mn, el uent

‘phosphat e b@fﬁmywmmmm(a%nﬁﬁmtaﬁgﬂl Mcnyllﬁieﬁ@ﬂglﬁdb%gn%ﬁ%%grgo%yalt
run time 20 le 10 10 ter-t-Bnty ,
Sham no- tzhpﬁeﬁﬁ%l“;@s% gﬁ’(ﬁm(chhn@si%a@bmhsng@fyr I@scgmty)amydg)iecalm in@amno? of

en - | O a slirre solutron o
" F ert ybut yl %ﬂglm no—- 4 ngﬁ/ 'g'(g §8’@5§§P%@§ ﬂ@lﬁgﬁ%&}@-d@ypw@m-&cuboxﬂme
t hi 2, 3- lend(d
T onr ool ot hople %S‘Mgﬁﬁ" PHBTIAE Pl AP, 379A ag, G (O af s ey

" ester 15 hyadodnimskhue \a(aza@awg)undmaﬁm $20°C) if6r01 6 Br THY rhixtate \"V%OQHowed o
terrperature he reactlon m xture was diluted with DCM (100 ), ed
with ag. O [QOTRy BPRIAFIT japg congenfratgd (v eOmdugeiiprstice rfﬂraateenﬂue mrasacua

"Th d Ly | th th
fol | L&SLQ“SS%‘E;%?SE%‘“ 51§ 2ol B AN By i ae Selich 18 < Orb e v/ v)
in 30 mn. IﬂithJrBIstemmm)tbymddm@Ssat F@YNampinhé b%@ﬂmf fa @S\g?{%g&kgég% éfﬂeﬁwm]}

1 4-di oxane 1% ag. TFA and wat er ield:321

. = 547.2 HPLMQS@ m@@@qntnatmmd@rmdnca_dlmassme18(2) 3 gm 100 x'2.0 mm
.detection W = 210 run, oven-tenmperature 40C, flow = 0.25 m/rnin, eluent

Q)"hosphaltﬂe Bekder- 50 . riﬂng-I 25 2.1 /water/ACN = 10/80/ 10 -t o .10/ 10/ 80. (v/ v/v),

un tinme h 2006 - 28 Exanple 11 tent- utyl 5-amp-2-(2=
ryl -4- 3- (L%‘Rlﬁgét hyl -[M"( ﬁﬁr‘@xyet hyl)-gl ycinyl)- am no ' '

TLC: R;=0.5, silica gel; heptane/EtOAc = 3/2 (viv).

~(f). 5-Amino-4—(3—aminophenyl)-2-pheny1—thieno[2,3-d]pyrilrﬁdme-S—carboxylié .acid :

15 Potassium hydroxide (20.0 g) was added to a -solution of ethyl 5-amino-4-(3--
ammophenyl)-Z-phenyl -thieno[2,3-d]pyrimidine-6-carboxylate (example 9(e), 17.0 g) in
a mixture of 1,4-dioxane (210 ml) and water (80 ml). After 16 h at 90°C, the mmture
was cooled to 0°C. The resulting prec:p1tate was filtered off, suspended in water (300
ml) aud cooled to 0°C. The mixture was acidified to pH 3 by adding 2N agq. citric acid

20 and stirred at 0°C up to room temperature for 2 h. The resulting precipitate was filtered "

. “\\:
@ off, washed with water and dried in vacuo at 40°C.
Yield: '133g
MS-ESL- [M+HJ"=363.0

TLC: R;=0.2, silica gel, DCM/MeOH = 95/5 (v/v).

{2). tert-Butyl Sfalnino-4-( 3-aminophenyl)-2-phenyi-thieno [2,3-dpyrimidine-6-

carboxamride _ -
DIPEA (15.3 ml), fert-butylamine (9.3 ml) and TRTU (14.1 g) were added to a mixture
of 5-amino—tl-(3~ami_nop11e11_y1)-2-phenyl-thieno[2,3-d}pyrimidine—&carboxylic acid

30 - (example 9(f), 13.3 g) in a mixture of DCM (250 mlb) and DMF (50 ml) under a nitrogen




)- pheny_l)-tluenno[ 2, 3-dl pyrini di ne-6- ear boxani de- 5 (a) g3ugichiogbh@of uran
Cooled (0 € and saturated ethanolic HCl (40 m) was added to a cool ed o
‘(ice-bath, 0 CO reaction vessel, containing 2-furonitril (13 m). The
resul ting solution was all owed to reach anbi ent tenperature and stirred
under a nitrogen at nospher e for 48 h. After concentration of the reaction

m xture in vacuo, the residue, containi ng%( he corresponding 10 2-fu vyl
ethyl imdate, was redissolved in ethanol (20 m) and stirred at 0 C under

a nitr ogeaﬁmtsphm'phﬁﬁer 33 las ecpie ribinyerafigd, Wha ngiltheé R dilvgepmnban 484mM )
was added an the reaction m xture was stirred in" a scal ed-reaction

- vessel forWageq, WB&F f&r g NGB dh1Nfag Bl eadsel eq. Nait. (e, orgdmec laylet wake was
t t d d t hout
Concen 2t s OSSR e 1 b SO, U, oo T
- Cyan. 0- 4- {BEhrofatoppeR i) silea(t, fu‘slfn%'heﬁfaﬂé’ EOXY =Y id f?‘lg R@ gﬁ%%@t ure
h et hyl

of "2-a .idinofuran (exanple 11(a) , 3-nitrobenzal _
cyanoacSet a¥®ld:17 m ) 14fA¢ pot assi um car bonate (25 g) in abs. EtQOH (300 nil)

was stirr at 6 h. The reaction mxture was cooled to 0OCin
.an .i ce bat ﬁ%e resﬂ‘&i"&i %f%élpltate was filtered off, washed with abs.
Bt OH and hgated in I rr til am'lky suspensi on
‘was obt ai ned The snﬁbegél( éﬁga% H{bq%eﬂ%t@fd‘o 5%% Fgm dified to pH 2 by .
adding 2N agq. HC. and cooled to OC in an ice bath.- The resulting :
precipitate was filtered off and washed with ice water, Residual water was
r emoved bMZS_é%&HMMBQ -A-(3; (2bmrom’anudﬁ»)ai}@nyﬂ&~ﬂlegymﬁ‘alf2,3{ M+H] !
=-309. 2 -TLi B = silica gel, DCM MeOH = 911 (v/v). 3 March 2006 -29 -
(c) 6- Chl trophenyl) 2-(2-furyl)- pyrlmdl ne ‘POCL3’ (50 (
-m) was adsicﬂlota@e SHlbrideS@, S0h twaerhdeéddr _
5 cyano 4 (3 mtrophenyle)eaz (ZH opwise to a solution of ters-butyl 5-amino-
© 4-(3-aminopherniyl)- ?-phenyl-tkucno[z 3 d]pynm1d1ne—6-carbcxam1de (example 9(g), 5.8

. g) and DIPEA (12 2 ml) in DCM (50 ml) After 3 h at rocm temperature, the mixture .
T -~ was. dlluted W1t11 DCM washed w1th sat. aq. NaHCOa, dned (MgSO,Q and concentrated

- 15 under reduced pressure The crude product was purified by chrcmato graphy on s111ca ge]l
| ‘ usmg heptane/EtOAc = 3/2" (vv) as cluent A 1:1 (molmol) mixture of tert—butyl 5.
L amino-4-(3- (g—b_romoacetamrdc) phenyl)-2~pheny1—thlenc[2 3- d]pymmdme—G-
carboxamide and rert-butyl 5- ammo-4»-(3 (2 chlcroaceta:mdo) -phenyl)-2-phenyl-
- thieno[2, 3-d]pynm1dme-6—carboxannde was obtained.
20 Yield: 268 '

. ) - f AN
- MS-ESI: [M+H]" = 540.2, [M” +H] = 494, 2 - ' . (J
TLC: Rf=0.3, silica gel, heptane/EtOAc = 3/2 (v/v). | )

| (1). _tert-Butyl 5-arnino-2-pheny1-4~(3-((N-eﬂ1y1—N—(2—hydroxyethyl)—glycinyl)-mnino)-

25 phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide

To a stirred solution of .tert~buty1 S-ernjnc-4*(3-(2-brcrﬁclacetamidc)-phenyl)—?.-phenyl—
thienc[2,3-d]p3dimidinc-6-carboxmrﬁde (example 9(]1), 500 mg) in DCM (5 ml) was
added N;ethyl-Z—ammc-ethaJlol (500 mg). After stirring for 17 h at room temperature,

the Teaction mixture was diluted with DCM (100 ml), washed with ag. NaHCO, (1 M, 2

30 x50 ml), dried (MgSO,) and concentrated i# vacuo. The residue was purified by HPLC ;
. using 2 Luna C-18 column with the following gradient: 0.1% aq. TFA + 10% aq..




~ 6-hydroxy-pyrinidine (ey~~nple 11(b),  16.0 g) and di nmet hyl,anilb H&%(O.S m)
indry 1,4- dioxane p.a. (250 m). After 2 hat 90C, the warm m xture was

.filtered off and the 5 filtrate was concentrated under reduced pressure.

The residue was dissolved in 1,4- dioxane and ice water was added. The

resulting precipitate was flltered of f and washed with water. Residual

water was renoved by coevaporation with-27-di oxane. Yield: 16.0 g M- ESI:

[MeH] ' = 327.2 10 TLC: Rl1= 0.75, silica gel hept ane/ Et QAc = 3/2 (v/v). (d).

Et hyI S- Gongmend =( '

ylthio)- pyrim gﬂ\ﬁe %{/@E}&{ @@?Qﬁl H‘n was a %ﬁ%%g%ﬁng%%gfﬁ%k %ﬁﬁko

et hyl 2- nefroapt madeteatfd 4- Hloﬁiaﬁlél)li%ldq TIFA and water.

. 6-chl oro-5-cyano. 4- (3-ni trophenyl)-2-(2-fu yl)- pyrlnnldlne (exanple 11(c),
16,.0 g) 1®i@dg m xtupep ﬁf’@tpgﬂSEQQZS m ) and DCM (125 m) under a nitrogen

atrmsphere After 2 h at ~ roomténperature, the mxture was diluted with

DCM unti | . M&aﬁﬁl ete VSl wtSkdd, washed with 0.5N ag. HCl, dried (I\/gSO4)

" -and duced. 0 Yield:20.0 g NM5-ESL: [ M+
e R O R e

. bB- 4- Dl PEA
Cao0" ok Bl Sdifhelre 220 tlow L AR clyent ﬁﬂd’sﬁﬁﬁe_%&f@"ﬁ%ﬂ%ﬂ

5- cyano- 4- ﬂ%ﬁutér}'&QN&ﬂYO/BOﬂOZE 10/10/80 (v/viv), run time = 20 min
(2-furyl)-6-(ethoxycarbonyhnet hyl t hi 0) - pyri nni di ne (exarrpl e 11(d), 20 g) in
a mxture of abs. EtOH (100 m) and toluene p.a. (100 m). After 48 h at
.100C ithe m-xture was cooled to OC. The resulting precipitate was filtered
Wash W|t old EtOH and dri ed.in vacua at 40C. Yield: 20 g 30 :
o I\/E EST: FRPE M1 2 TLC Rf = 0.6, silica gel, heptane/ EtOAc = 3/2 (vIy
3 March 2006 30 (f) Eth_yl 5-a|n na 4- 3-am no hen | -2- 2-_Iryl). -thieno
2 3- miné - b3 methoxyearbonyhpethy brglyopylsargino

abs. . Bt OH 151%?191) qﬂl&n&@s} %@ﬁ%&ﬁe% c%%o%ﬁl?c{% Of '
To a st1n‘¢d solution of tert-butyl 5-ammo-4—(3-(2-bromoacetamido)-phenyl)-Z-phenyl—
thieno[2,3-d]pyrimidine-6-carboxamide  (example  9(h), 500" mg) and N.N-
diisopropylethyl amine (DiPEA, 1 ml) in DCM (5 ml) was added glycine methyl ester

15 hydrochloride (700 mg). After stiring for 17 h at room temi;-erature, the reaction
mixture was diluted with DCM (100 ml), washed with aq. N&aHCO, (1 M, 2 x50 ml),
 dried (MgS0,) and concentrated in vacuo. The residue was purified by HP-I;C-u;sing‘ a
- Luna C-18 column with the following gradient: 0.1% ag. TFA + 10% ag. ACN/ACN =
_‘ ;O 90/10 to 10/90 (v/v) in 30 min, The title compound was then lyophilizéd from a mixture
B - 20 of 1,4-dioxane, 0.1% aq. TFA and water.

Yield: 321 mg (TFA-salt)

MS-ESI: [M+H]" = 547.2

HPLC: R, = 12.54 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV =210
‘ nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
25 2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min.

I




. -teat- Butyl -am no-

et hyl 5-am no-4-(3-nitrophenyl)-2-(2-furyl)-thieno [2,3 arch 2006

- -d] pyrimdine-6-carboxylate 5 (exanple | I(e), 20 g) in I\ﬂ di oxane p. a.

(250 mM). 37%aqg. HA (8.5 m) was added and the m xture was heated under .

reflux (90C) for 16 h. The m xture was allowed to cool to roomtenperature.

~-and concentrated under reduced pressure. §1e resi due was suspended in '

Et CQAc (500 nil). 4N ag. NaOH was. added t?o obtain a pH of 10.11. The

m xture was diluted by adding sat. aq. NaCl..The organic |ayer was

: separ at ed, Hnampde (AhSO4) and ao conc-Pntrated under reduced: pre sure:.,
~Yield:. . 17.5 g MS-ESI: [IVI+H * 381'.2 TLC. Rf =-0.4, silica gel,

hept ane/ Et @eButal 2 5{avind-2-(2 Fury])54-(- (‘(Nlﬁre&ryl—‘N glhftﬁoiﬂﬁﬂhﬂl)-v@cm%ﬂ a%hnnbﬁ' eno
2 3- niidine-6-carbox lic acl d  Potassium -, hydrOX| de (23.0 g) was added
to a sol ut iPgae s 2,3 5llpyrimiging-G-garboxamide

am nophpnyl ) - 2- (2 furyl) t hi eno[2 3-dj pyri mdi ne -6-carboxyl ate (exarrpl e -
11(f); 17.5g) in a mxture of 1,4-dioxane (214 m) -and- water (80 m).
After 8;hat;y9emidilsadnture was cooled to 0C. The: resul ting precipitate
wasfllterec? ded in water (300 20 M) and cooled to OC.. The

.m xture Waﬁoatadc{DPCeelnd sutyrhted eﬁmnMﬁQ(@NnB@vasQﬂdﬂédtb BPiolkd (ioeihigoi°Cyed at
OC up to roomtenperature_for The resulting precipitate was filtered

of f, was heaewwlh VGECE rCORMENING ﬂéammml/ é]c?uﬁﬂhtTh@O@S’»ﬂW& |sdiut1% vas gllowed E*SI
[ M+H] + cﬁ a%?‘m!éitcteglperature a%ldzs’tl dlllmcc%r mitroltg)%wea%cggﬂ@e f n4[8( }// W

am no

‘car boxanni dendehftifor d8he rdakclion nﬁ}@ﬁféw@\l&dﬁoaﬂiefiésnﬁﬂel c@ntﬁilﬂngatﬁg c&%&a’oﬁcﬁﬂg 7 9)

- wer e-added -t o--a -30-soluti on- of

5- ami nd04- @-:ﬁtafrh mﬂndph‘ed@w yWas (eﬁ;sfsangd n emuaamiom ml)ceﬂqu-;tIrradaatcﬂ P@-uBder a

~carboxylic exa xt ur e of 250, ;)
DVF (50 -3 &gﬁ% 31‘§1 ‘gb%?‘%ueﬂﬁ&éﬁmggtﬁé @&g] rﬁ‘é‘5 }%& e@@f? f
room tenpegat a]%]ﬁﬁ t f I C @g J
- --forned, \Aﬁlﬁcllﬁ&\%g)g ter\g’% dtl?%edﬂ‘a;gé Erﬂ(eaglre uc}él%/avgg\é\fggﬁ ASPA V\ﬁtﬁ i e?%?? ether -
"and dr | ed tire neaﬂwm mhxtéﬁghe ﬁltrate was concenn"ated under reduced pressure The cmde

- compound Was used w1thout further punﬁcatxon ini the next step

‘.-is‘ Yield: . 150g

_ (b) 5 Cyano-4—(3-mtr0phenvl) 2—(2 furyl’) 6-hydroxy—pyrmudme '
A nuxture of 2-amidinofuran (example 11(a), 15 g), 3»n1trobenza1dehyde (24 g) ethyl

. cyanoacetate (17 ml) and potassium carbonate (25 g) in abs. EtOH (300 ml) was stirred

20 - at 60°C for 16 h. The reacfcion mixture was cooled to 0°C in an ice -Ideth. ‘The i‘esultillllg' t(«\
precipitate was filtered off, washed with abs. EtOH and heated in water (100 °C) under
stirring until a milky sﬁepensien was obtained. The Susf)ellsion 'was cooled to 50°C,

~acidified to pH 2 bj adding 2N ag. HCl and cooled to 0°C 111 an ice bath. The resulting

precipitate was filtered off and washed with ice water. Residual water was removed by

25  coevaporation with 1,4-dioxane. | |
Yield: 16.0g
MS-ESL: [M+H]" =309.2 -~
TLC: R;= 0.3, silica gel, DCM/MeOH = 9/1 (V/V).




“Yield: 18.0 g 5 M5-ESI: [MrHt = 408.2 TLC: R = 0.4, siki

-heptane/EtOAc 3/2 (vlv). (i).tert-Bu | st 2bo

. b--am no- 4- ( 3- (2- br onpacet asni do) - phenyl )-2-(2 _fu yl)-thienor2, 3-

drpyrim di ne-6-carboxani de i o Bronpacetyl chloride (100 1) was added
dropwi se to a solution oftert-butyl 5-am no-4

(3-am nophenyl)-2-(2-furyl)-thieno[2, 3-dfgytim di ne- 6- car boxani de .
(exanmple 11(h), 250 ng) and DJPEA (0,5 mM) in DCM (5 m)..After 3- h at
room terrpefca\t@Céloreﬁecymm{%autmmwmmeﬁjrymtwnﬂﬁme washed wi th sat. agq.
NaHCQO3, drgs&&rdggsm) and concentrated under .reduced pressure. The crude
product wa i1l YiRP 2dHpd ak SigTebhijution of J-oxanoyb(3-nErophemyl-héhfiaydr Et OAC

o2 b TRATRLY ) A 143 B8 0o

3-d] pyri mi diorecbp.ea(dsoxam. deter 2dh tae B0 R ULY lwarm mixture was filtered off and the
5-am no-4- (3-(2-chl oroacet am do) - phenyl) 2-(2-thienyl)

" thi eno[2, mqam/mammnmﬁetqdam;zandmd \NasSSHet Edma(dsmue(mab CﬂlSSﬂJBﬁédllﬁgl 20
MS- ESI : 40. 2 94.2 TLC. Rf silica

_hept ane/ El\%z% 20¢ Wat Jf“&‘?lre%ﬂtg?ﬁ Pﬁ?c@ltat? WarS ﬁlEFIEdBOff ﬁ%t"ﬁiShed
1- N-(2- hy dgaxw ( d)pyrimdi;
| e- 6- car boxam gg%é%%&é%ﬁ%#%%ﬁﬂb %ﬁe%%kéﬁr%-vﬁ)m f!IH(%&%{E’I%'

5- am no- 4- Yﬁlc(Z br onb&abet am do) - phenyl ) - 2- ( 2-

furyl)= th| eno , 3- d]%rlmdl ne- 6- car boxami de (exanple 11(i), 130 ng) in DCM
(5 m). I“%7a?nno et hanol (200 ng). After stirring for 17

hoat T o-m nperat |on m diluted with.DCM (50 m ),
(washed&w t%ﬁ@ 3%0301;7? FN{] tht ?E ﬁiéﬁﬁgm) and concentrated in
vacuo. The residue was 30 pur| fired by IIPLC using a Luna C 18 colum with
‘the followi ng gradi ent 0. %aq TFA 3 March 2006 -32 10% act. ACN ACN =

90/ 10.to t43(3-fitreplianty])el- b fipypl) e etimxy tarbomybyethiplthioye d
froma mxture. of 1,4- d| oxane 0.1 %aq . TFA and water. Yield: 81 rrg

(TFA-sa|t)PXQ§§§E [MkH j = 523.2

DIPEA (9.1 ml) was added to a stn'red solutmn of ethyl ?—mercaptoacetate (5.4 ml) and '

15 6-ch10ro _5. cya.ne—4l(3-mtropheny1)—2 (2-furyl)-pyrimidine (example ll(c), 16.0g)in a
o mixture of EtOH (125 m}) and DCM (125 ml) under a nitrogen atmosphere, After 2 2hat
room temperature, the mixture was diluted with DCM until. complete dlssolu'don,

washed with 0.5N aq. HC], dried (MgSO,) and concentrated under reduced pressure.

Yleld 20.0 g
20 MS-BSL  [MHH] =4112. |
' O TLC: Rf=0.7, s1l1ca gel heptane/EtOAc 3/2 (vIv).

(e). Ethyl 5-ami110~4—( 3-nitrophenyl)-Z-(2—furyl)-thiene[2,3—d}pyrimidine-6-carboxylate
DIPEA (20.0 m]) was added to a stirred solﬁtion of ethyl 5-cyano-4-(3-nitrophenyl)-2-
25 (2-furyl)-6-(ethoxycarbonylmethylthio)-pyrimidine (example 11(d), 20 g) in a mixture
of abs. EtOH (100 ml) and toluene p.a. (100 ml). After 48 h at 100°C, the mixture was
cooled to 0°C. The resulting precipitate was filtered off, washed with cold EtOH and

dried in vacue at 40°C,
Yield: 20¢g
30 MS-ESI: [M+H]+ =411.2 -

. ..._TLC:.. —— R;=.0.6, silica gel, heptane/E{OAc T




s PLC Rt = 11.01 min, colum Luna C18(2), 3 m 100 x 2'3%%2@% ection W -
el uent

= 210 nm oven tenperature = 40C, flow = 0.25 nil/m n, ~ phosphat e

buffer 50 MM pH 2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run tine =
~ 20 mina Exanple, 12 10 tent-But | 5-amino-242- ,1 -4- 3- - 1-1x drox .

-2-xnetli- - ro-2--1- 1cin |l amnO phenyd)-hieno 2 3- : - :

nuni di ne- 6- car boxam de To.. a stirred solution of tent-butyl

5- am no- 4-(3-(2-bTonoacet ani do) - phenyl) - 2- (2- . furyl)-thieno[ 2;

3-d] pyri m di ne- 6carboxam de (exarrple 11(|) . 130 rrg) in DCI\/I(5 m) was.
added -2- am (Fp-FEn{es- 2 . ...for 17 h- at
‘room s temperature, Y- GRTRAN Y

1), washadoniion attn (RHGRIE B0 P EIOH 710 Wiﬁfdedwsggﬁoﬁ”"

concentrated,- in. vacuo. The residue .was purif using a
C- 18 col unn?th’lt h' t hEaRBlo-bei ngroghamlba{(?. fmryD-i%eaq[z SFE}pynml&ﬁl%/oﬁa@hrbe%}Mtéﬂ\l =
The title compound was then Lyophilized .

90110 /

from at m xt Jerg%mg]\f/3 ]}Ijl)@ g? 525’?54 dpxeng B (2PR ALY %had-iC! (S2omy) wdschddsd and
TFA-sal t 1.1 L

R R s v et e L C b T P

Cflow = 0. 25opiy Winperabira end cpﬂmaumuembarfrfeemceaq;rmljawh@rés{du%tx&aég{ggﬂﬁgged

©=10/ 80/ 10 t.o 10 (v/vliv), run time = 20 mn. 25 3 March
Exanpl e 13 @#8%38@)%% 9eQH wagraddyd 1p ¢l3aipla fH 06l By The honyhneshy! ) -

l'yciziyl)- 4. 3-_m.dine-6-carboxsnjde To a stirred
* “solution of tentﬁ%ggﬁ@gﬁa%ﬁ%hni(ﬁg?( %%EB?IBJ%%eW%ﬁBHWeEhéﬁWNgSmm S
-furyl) -1ohi -eon¢ehirdtad)iidet RiiddgnEseRl boxam de (exanple 11(i), 130.ng) and:..
Di PEA (0. 5 M) in DCM (5 m ) “was added gl yci ne nethyl ‘éster hydrochl orld(
o (3247 mg). -AfbgE - St ry ﬂg for:17 h at -roomtenperature, the reacti-on ‘
m xture was diluted wi th®DCM (50 n1) washed with ag. Na HCO3 (1M 2x 10
m ), dri-ed M34ESM4): aiiegpessgirated in vacuo. . The residue was purified by.
HPLC using,a Luna C-18 columm with the follow ng 1-10 gradient: 0.1% aq.
. TFA + 10% &"&« ACN Ao\Rr—@e/s;hpatgel mme/@‘tmﬁ): 3/z(ee)m n. -The: "

s (@), S—Amin_o-4—(3_-aminbphenyl)~2-(2—ﬁ1ry1)~thien0[2,3-d]pyr_inﬁdine—ﬁ-carbexylic acid
| Potassium: hydroxide (23.0 g) was added to a solution of ethyl 5-4mino-4-(3-
ral_ninopheuyl‘)-z-(Z-:furyl)-thieﬁd[2,3-d]pyrimid-ineAE-carboxylate (exa'mple 11(), 17.5 g)
in a mixture of 1,4-dioxane (210 ml)-and water (80 mi). After 8 h-at 90°C, thie mixture

was cooled to 0°C. The resuiting precipitate was filtered off, suspended in water (300
20 ._ml) and cooled to 0°C The mixture was acuhfied to pH 3 by adding 2N ag. c1tnc acid K,_
" and stirred at 0°C up to room temperature for 2 h. The resultmg precipitate was filtered

off, washed with water and dried in vacuo at 40°C.

Yield: ~  169g
MS-BST  [M+H]' = 3532
25 TLC: . R,=0.2,silica gel, DCM/MeOH = 95/5 (v/¥).

(h). ?ert-Butyl 5-a1nino—'4—(3—aminophenj_rl)-2—(2—ﬁ1r3f1)—t]1ieno[2,3—d]pyrin’1idine-6-
carboxamide '
DIPEA (19.2 ml), tert-butylamine (11.6 ml) and TBTU (17.7 g) were added to a
30 solution of 5-amin0-4—(3—aminophenyl)—2-(2—ﬁ1ryl)-thieno[i,S-c[_]p'yrinﬁdine-ts- '
.. carboxylic E‘?._i__fi___(e?ia}__llpl_@....l..1(g),.__1_6_-_9_..g)._i11 a mixture of DCM (250.m]) and DMF--(SO----- N



“title conmpound was then |yophilized froma mxture of 1,4 gli,@xa88  O0.1%
‘aq. TFA and water. 74 ing (TFA-salt) Yield:. MS-ESI:[MH * = 537.2 '15
.HPLC. R = 12.09 min, colum Luna C18(2),3 m 100 x 2.0 nm detection UV.= -
210 um oven tenperature = 40C, flow = 0.25 m/mn, eluent phosphate .
“buffer 50 MM pH 2.1/ water/ACN = 10/ 80/ 10 }o 10/10/80 (v/v/v), run time =
20 mui . Exanple 14 20 ter t-Bu | 5-am no“-%-('z-thi enyl) 4 (3-((N_netl iyl-N
_(22hydroxyetliyl)_ glycinyl).-ama-io)- hen 1 -thieno 2, 3- _
riinidine- 6al}andaneanizbgen ftajosplerEyiter 8- &-robinrteppemnsid, adubRartil anyh)tdd
_hydroxy-pyrjxnidine A mxture of 2-am di nothi ophene hydrochl ori dea%llg.o. 0
9). 3-nitroBERY AredRyHe had. beey)formers vehign, wag ylissrt effathe residee was) waghed
pot assi um ( i.n abs. (200 mM) was stirred at 60C for
8 h. The rggg @gﬁ&%té uaﬁéd(ﬂm%egzgég%dﬁtg(b)%c inan ice bath, filtered,
washed wi t fyields. Et OHigangd the residue was dissolved in water (100C). The
solution was cooled to 50C, acidified with 2N aq. HCI to pH 2 and cooled to
0Cin ah MEBSEth. TNEHESUAWSIhg precipitate was filtered off and washed

with ice . Residual,. 30.water .was r ed coevaporation with

1, 4-di oxand s var oh Go%‘iﬁﬂé%gei%ea‘iaﬁ?@@%cﬁ3?%(‘@!5)-:[Mer+‘ = 325.0 TLC Rf
= 0.3, silica gel, DCM MeOH = 911 (v/v). 5 (b).

6- Chl or 0- 5- cyan- 4- (3-ni t rophenyl )-2-(2-thienyl)-py imdule POCI3 (30 m).
was added (i _a. tgtiButydd s dharhinost-(3F(28broyancefaniido RpharyPFN-(2- fiyy)-tiRedol2. 3-
tluenyl)-6-hydraoxy-pyrimdine (exanple 14(a), 10.0 g) and dinethylaniTine
(a few dr dprimdmgitocarbopeamidane- (150 inl). After 3 h at 90C, the mixture

+-\was ceql ed . [ , i.nd; ent.raf ed under reduced. pressyre.
(e T od GuBRRaRG LEIRRE Y D Ful GRS AR, PRl of FRST s RIS,
- was- caut i ogshyipgEas ) The-fissHihtcns ,ﬁﬂﬁgh"ﬁﬁ&'ﬁé%-c\%@o Hideer @bt angywashed .

W th V\/ater.EBiRes'i guaﬁr)\'/vater was r(;ﬂ%ved y colevaporat% vm'?h 11E4qg| gkane' '

and - dryi ng25mmh@ﬂ®BI%EA40§.ml) in DCM (5 ml). After 3-h at room temperature, the mixture :

was diluted with DCM, washed with sat. ag. NaHCO,, dried (MgSO,) and concentrated

under reduced pressure. The c_rz_idc product was purified by chromatography on silica gel

15 ﬁs_ing heptane/EtOAc = 3/2 (v?v) as, eluent. A 1:1 (mol/mol) mixture of ferz-butyl. 5-.
| axnino—4—(3-(2-bromoa_ceta’midd)-phenyl);2—(2~thieny1)¥thieﬁo[2,3—d]pyrimidine-'69

- carboxamide and zert-butyl 5-amino-4—(3-(2-chloroacetémi;ié)-phenyi)—.2-(2-_thieny1)~

thicno[2,3-d_]pyrimidjne—6-carboxamide was obtained. .

Yield: 124 mg _
20 MS-ESL [M+H]" = 540.2, [M'+H]* = 494.2
O : TLC: Rf= 0.3, silica gel, heptane/EtOAc = 3/2 (v/v).

(D). tert-Butyl  5-amino-2-(2-furyl}-4-(3-((N-methyl-N-(2-hydroxyethyl)-glycinyl)-

amino)-phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide

25 To a stired solution of tert-butyl 5-amino-4-(3-(2-bromoacetamido)-phenyl)-2-(2-
furyl)-thieno[2,3-d]pyrimidine-6-carboxamide (example 11(), 130 mg) in DCM (5 ml)
was added N-methyl-2-amino-ethanol (200 mg). After stirring for 17 h at room
temperéfure, the reaction mixture was diluted with DCM (50 ml), washed with aq.

7 NaHCO; (1 M, 2 x 10 ml), dried (MgSO,) and concentrated in vacuo. The residue was
' 130 puriﬁed by HPLC using a Luna C—_IS_column with the following gradient: 0.1% aq. TFA




Yield: 9.8 g.. IVB—ESI [MtH + = 343.4.. . is TLC .. Rf = hdd ca. gel ,
heptane/ Et OAc = 3/2 (v/v). - Ethyl 5 3dten 2606

cyan- 4- ( 3- nltrophenyl) 2-(2-tluenyl)-6-(et hoxycar bonyl net hyl t hi 0)
pyrimdine DIPEA (5.57 nm) was added to a stirred solution of ethyl

2- mer capt oacetate (3.28 m) 20 and '

6- chl or o- 5- cyano 4- (3 ni trophenyl) - 2- (2 tﬁrzenyl) pyrin:iidine {exanple
14(b), 98% m xture. of E. tOH (80 m) and DCM (80 m') under a
nitrogen at¥ @%rm eACIJsIfA@N =2 9a/1oao LOSENEVGnin e30aini. EChetthR dHgloube WMBShen

diluted t solution, washed th 0.5N a HC ,
| dlrl gd (N\éMS(hS‘%B%é\%?g%‘Bﬂé‘éﬂ g grfﬁ%’f‘angeéillée%ﬁ Ell*‘éswnémater Yi el d: ?2 9 g 25

Ms- ESI : M—\% 427.2 TLC R = silica.gel, heptane/EtOAc = 3/2 (v/v).
d. Ethyl 5 ﬁ;idﬂo 4- aglnmr(EFﬁeﬂﬂitl 2 2-thien 1-thieno 2 3- rinidine-6-
car boxyl at IPEA s added to a stirred solution of et hyI

5- cyano- 4 rophe[ﬁw\%%)r? @23iNa

(2th|e@ylm e C 12.9

Q) ina3 M ﬁ%%ﬂgéﬁwﬁ@%ﬂ%‘#é Ot B D 25 i BBt '

.m ). After nag ovemteriffi@urd HelOPE Xflaw & (.28 81465 eﬂe@&%haféﬂsuﬂ&% AMGE

preci pltatsl\f@s filtered off: washed with cold Et and dried in vatua at
1

40C. Yield éte’@fAl%\TE ﬁ/QWMoﬁl(HW(‘/ZWYL@DRHﬂE 02@misi | i ca gel,
“heptane/EtOAc = 3/2 (v/v). Ethyl 5-am no-4- 3-amno hen 1 -2- 2- thi ef |
1-thieno 2°3- ' dine-6 carboxylate - 10 A-solution of tin (I I) chloride (15
g) in abs. EtCOH (150 m) was. added to a solution of ethyl 5 -am no-4-(3
: _nltropheny %ihl enyl) thietia.[2,3 -d] pyrixnidine.-6-carb oxylate ,:;_l_. ,
“(exanpl-e- 1 :b‘BG ¢) in 1,4-dioxane (150 m). 37% ag. HCO (4.5 m) |
added "ahd tazh Mxt ur &- mmohz,xéz ﬁdyl)md(en(N i 11yki<roijm'>-1i11§th§31-pr${sq m)gﬁ[rg,lyvas :

al’l owedt o coo h
ammo ~p enyl)-thleno[ 2 3 d]pym‘n1dme-6—ca:rboxarmde o

To a stirred solution of fert-butyl . 3= am1n0—4 -(3- ~(2-bromoacetamido)-phenyl)-2- (2—
furyl)-’chwno[2,3-d]pyr1m1dme—6—oarboxam1de (example 11(i), 130 mg) in DCM (5 ml)
. was. added 2-amino-2-methyl-propanol (260. mg) After stm‘mg for 17 h at room
15 . ;‘temperature the reaction. mixture was diluted w1th DCM (30 ml), washed with ag. = -

o I\TaI-ICO3 (1 M 2 x 10 ml) drled MgS0,) and concentrated in vacuo. The residue was . -
purified by I—IPLC using a Luna C-18 column with the following gradlent 0.1% ag. TFA
+10% aq. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The tltle compound was then

y 1yoph1hzed from a 1mxture of 1 4-d10xa11e 0.1% aq. TFA and water. |

20 Yield: 54mg (TFA—salt)

MS-ESI: = [M+H[' =537.2

HPLC:R, = 11.15 min, column Luna C-18(2), 3 um, 100 x 2.0 mm, detection UV =210
1, qven temperature = 40°C, flow = 0.25 ml/min, eluent phospllate buffer 50 mM pH
2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min. -




“tenperature and concentrated under reduced pressure. The 3N @nggog\as
Suspended in 1.5 EtOAc (400 m) and THE was added unti | corrp

~dissolution. 4N ag. NaOH was added to obtain a pH of 10.11. The m xture
was diluted by adding -sat. aq. NaC. The organic | ayer was separat ed,
dried (MyS™) and concentrated under reduced pressure. Yield: 12.0 g
MS-ESI: [M+H + 397.2 20 TLC. Rr= 0.4, siiBéa gel, heptane/EtQAc = 3/2
(v/v). 5-Am no-4= 3-amno hen 1 -2- 2-thien 1 _t hi eno 1, Pyri 2 3-

. di ne-6-car bpxalhbpélg,am d Pot assi um hydr oxi de (13 g) was added to a sol ution
of ethyl 5-am no- (3 25 _

ar ni nophenyBE=Butyb. t hos

14(e), 10. S (150 m) and vat er (50 m ).

" After 16 h = B = e 0 OC. The resulting precipitate
was filter off nded in water 180 m ) and cooled to OC. The m xture
was aci di f?ﬂ% ﬂHﬁgs Vhopy it fproRity WPT%( 3-@chremapestamifephenad)-BE-f or 2

Gried i vamh iR Up R RSO RG. bl BN Mgt PR B2°
.369.2 TLG Rh¥ i@. BCMi(k i we adde@Ml y@ﬁtin:etﬁ?ﬁle'éte&\ﬂghd}ochﬁmﬁe)(szi Y, @Pf%e)f'

5--am no- 4- ( 3- am nophenyl -2-(2-tliienyl)-th:ieno[ rimdi'ne-6-
_car boxaxni GErDPoR (F7h 2t Feom temeperatiye: (Heamiation (mixBiraivay damdwmruucmqsg)

| \g,e;ren ﬁgdid(’%ﬂaﬁ‘gﬁh’gﬁl Of@#g% £ a2y W]ing)‘d’{r@dgl\@o,,) and concentrated in

&i&”h"; B R e T T R PG SR Rt a0

" (at nosphier e gradfi¢ndr O3%1a@.tTFA)dnw%rqquMNt=h%/mxﬂ mm/eows)di Botge. met h

| and waig’gd Wi th agq.. NaHCO3, 0.1 N aq. HCl and sat. ag. NaCl. The
- -organic | BPECORReY W@ﬁ%ﬂ@@i}mm %ﬂ@mlﬂﬁ? @ﬁ 1 44110}13113 0. IA; aq TFA and
oY water, T I e e
“Yield: - 74 mg (TFA-salt)

© MS-ESL  [M+H] =5372 |
s HPLC: R, = 12.09 min, column Lund C -18(2), 3 pm, 100 x 2. Omm detectanV 210
R nm, oven temperature = 40°C, flow = 0. 25 ml/n‘un eluent phosphate buffer 50 11'1M pH
s2 Ilwater/ACN 10/80/10 t0 10/10/80 (v/v/v), run tlme = ’?0 min.

) Example 14 :
O 20  fert-Butyl 5- ammo—'?-(.’Z—tlnenvl) 4 (3 ((N~methyl—N—(2-hydroxyethyl) glycmyl) ammo)
phenyl)-thieno[2,3-dpyrimidine-6-carboxamide

{a). 5-Cyano-4-( 3-nitrophenyl)-2—(2-thienyi)-6-hydroxy—pyrimidine

A mixture of 2-amidmothiophene hydrochloride (10.0 g), 3-nitrobenzaldehyde (9.7 g),
25 ethyl cyanoacetate (6.81 ml) and potassium carbonate (10.1 g) in abs. EtOH (200 ml)
was stirred at 60°C for 8 h. The reaction mixture was cooled to 0°C in an ice bath,
filtered, washed with abs. EtOH and the residue was dissolved in water (100°C). The
solution was cooled to 50°C, acidified with 2N aq. 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

.30 water was removed by coevaporation with 1,4-dioxane, 0



~under reduced pressure. The crude product was purified by Pﬁgg@é ogr aphy
“on silica- gel, using heptane/Et OAc 3/7 to 111 (v/v) as el uent i's
Yield: 6.45 g MS-ESI:. [I\/H—I]*:424’7 TLC. Rf,= 0.3, silica

gel ,, heptane/ Et OAc 312 (V/y). (h). tert-Butyl 5- am no- 4- 3-

2- brompacetam do - hen 1 -2- 2-thien 1 -thieno 2 3- 20

~ i mdine-6-cai boxaj ni de Bromacetyl chlor1 3t -(2. 40 m) was added to a
solution of tert-butyl 5-am no-4-(3-

am nophenyYjield: ( 2- thilenyg) - th| eno[ 2, 3-dj pyri m di ne-6-car boxam de (exanple
14(g), 5.0 Sq) and DIPEAQ in DCM (50 m). After 3 h at room

t enper at ur SE%E: mi xtlyHd] WaBs”-Sd] | ut ed with DClV4, washed with sat. ag.

‘NaHCCOB, dri (l\/gSO4 an nc duced pressure. The crude
product wa rified (g?‘ﬂsglhfét Lﬁ%ﬁ@l\@}ﬁ—gfk@‘é ‘using heptane/ Et QAc ="
3/2 (v/v) as eluent. A m xture 'of tent-butyl 5-am no-4-(3-(2.-"

br onbacet am do) - phei zyl ) - 2-(2-thi enyl ) -thi eno[ 2, 3-d] pyri nli di ne-6-carboxam

de and 5t efi): B4thibro-5-cyano-4-(3-nitrophenyl)-2-(2-thienyl}-pyrimidine S

S--am no- 4- % Cgf chl or oacet am do) - phenyl )-2-(2-thienyl)-thieiiof2, 3-
(d] pyri i di REEs 430 pBRavPEadded t@bet eﬁlﬁédl sojgioy; ef @“C}@n@-‘ig@k@traﬂnenypmej- =

Lol uonel &1 BRIy pbitite; (il 11EL 100 8) 3¢ upnlpon, Ko,
-~ 1-N 2-h d sﬁﬁﬂdﬂy)l%-&&daﬂe (iSO‘mB K RFBN0ar 900Ntk mitxﬁirg '@Pas%oél‘ed fo room

m di ne-6-carboxam de s To a stirred solution of tert-b
- 5-am . no- 4t®¢r35ﬂ4t@remﬁldrmammddmﬂ€ptMHWd)préss(®- The res1due was dissolved in 1,4-

ol | 2 d le 14(h). 100 nzg
e ek e s g B o s o iy ¢f?f.g)ﬁ

"'i 30 ). h S SR SAIPRAAL B ot PR LA bRl LE LA IR
concentratadidﬂymgaﬁuacz]aﬁﬂm&sl due was i o pur i fied by HPLC ‘usi ng a. Luna
) C—18 colunmn with, th_ggngl l-owi ng gr adi ent 0: 1 %aq - TFA

Yleld
| MS-ESE: [M+H]' = 343, 4 | S
s TLC R1r -0, 8 sﬂwa gel heptane/EtOAc 3/2 (v/v)

. ;,‘;-(c)..,__ Bthyl : -cyano-4 (3-n1tr0pheny1) 2 (2 tlnenyl) 6 (ethoxycarbony]methylﬂuo}_ o

. pynmldm
DIPEA (5.57 ml) was added to a stirred solution of ethyl Z-mercaptoacetate (3.28 ml)

20 N and 6-chloro-5-cyano- 4—(3-m110phenyl) 2- (2—th1eny1)»pyr1n11dme (example 14(b), 9 8g) ¢ ]

" in a mixture of EtOI—I (80 ml) and DCM (8C mi) under a nitrogen atmosphere After 2 h <W 'E
at room temperature the muxture was diluted with DCM until eomplete dlssolutlon )
~washed with 0.5N aq. HC, dried (MgSO,) and concentrated under reduced pressure.

Yield: 129¢g
25  MS-ESIL IM+H]"=427.2
TLC: R;= 0.7, silica gel, heptane/EtOAc = 3/2 (v/v).

-

{d). Bthyl 5-amino-4-(3 -mﬁophellyl)-z-(2-thienyl)-thiene [2,3-dlpyrimidine-6-

cafboxxlate
30  DIPEA (13.0 ml) was added to a stirred solution of efhyl 5-cyano-4-(3-nitrophenyl)-2-
: ------(2-thieny1)-,6-(ethoxyca_rbonylmethylthio)-pyrimidine'"'(example' "'14('c),"12.9""g) TR CIER et §




~+ 10%aq:: ACN ACN = 90110 to- 10190 (v/:v) in 30 mn. T?%é'ljcﬁ%ﬁ%é:orrpound
was then lyophilized:froma m xture of 1,4-dioxane, Yo aq. and
. -water, Yield... 59 ng (TFA7salt). WMsS-ESI:. [MH+ =539.2 . :15 HPLC R
=11.01 min, colum Luna C18(2), 3 m 100 x 2.0 mmm . detection W 210 '
izm. oven tenperature = 40C, flow 0.25 xpnllmn; eluett phosphate buffer 50
mV pH 2.1 /water/ACN = 10/80/.10 to 10/ 10780 ~(ylvliv), run time 20 min.
Exanple 15 20 tert-Butyl 5-am no-2- 2-thien 1 -4- 3- -(netlhox carbon | nmeth
.1 -al cin |mixire b abs. EOHL(7th) end tude p.ayi(H ALY, G-feau axan0gic] encl@iaure
stirred sol ution,of tﬁ-butyl L o ‘ :
5-ami no- 4- (%@S(G?_Ob?rdo%g t ke eeYltipg ergipjtate. s filtered off, washed with cold EtOH
t hi enyl) -t hij e hdAi di ne- 6- car boxam de (exanpl e 14(h), 100" ng)
" and Di PEA %8%@9%1%5@?%%@})&2 m ) was added glycilie nethyl ester

hydr ochl ori}ﬁie#ZSO rn]alzi After 25 stirring for 17 h at room tenperature,
the reacti on®fft xture %gdi_luted with DCM (50 nil), washed wth agq. NaHCO3

(1 M 2:x , dri W) and concentrated in vacuo. The residue was
purifiecsi b)jl/?@%—l-llyl_@([: usi 5’515 una 8—18 colum with the following . gradient: .
- 0.1% aq. THAG: 10% a@%sﬂﬁﬁg@l,%@ﬁtﬁ@e&ﬂ)ﬂ@&%@gw{?w in 30 mn. The title
conpound was then |yophilized froma m xture of 1,4-dioxane, 0.1%aq. TFA
-and 30 water. 3 March 2006 -38 Yield: 74 ng (TFA-salt) MsS-ESI:[MH} =
- 553.0. HPLC. Rsf 12.57 mn, colum Luna C18(2)., 3: m 100 x 2.0 nm
- detection . = 2Ehylnm Seammimote{fpanmbplieayd- % Cthidn Enb[225 pAdife-6el uent
- phosphate buffer 50 mM pH 2. 1/water/ACN = 10/80/10 to 10/1 vIiviv), .
5 _,_éq__r_l__‘t.j[_re_.:c oRYlafe Exanple 16-tert-But 1 5-amino-2- 2-thien 1 -4-(3 ,N di-
(23 methgyx etih s onla € - A : Y= -d et hieno F2 3. ot o L
.. -dipyr ?Erfn .d%nsed-l‘étf"é%?@o“%% c@(@} lgg(flsoggg Sr}%g F'ré@&f UfPotisgidded tog solyfie, pf
- 5-amo- 4- ( 3thfR- bisepiaeet-rhidt@dphey L -thierlyD=thidnof2,3-dlpyrimidine-6-carboxylate
- enyl)-tieng[ g 3- d}fyri zni di n_e?G- car b(t)xam' ge% (e:x.agrpl, g]pyilﬂl%?e §:g]?6boox?flr%163
DCM (5 (example 14(d), 10.86 g) in 1,4-dioxane (150 ml). 37% aq. HCI (4.5 ml) was added and

- the mixture was heated under reflux for 16 h. The mixture was allowed to Cbol fo room’ - UM

B | temperature and concentrated under reduced preséure. The residue was suspeﬁdéd in
~-15° BtOAc (400 ml) and THF was added until: complete dissolution. 4N aq. NaOH was
added to obtain a pH of 10-11. The mixture was diluted -by‘adding'sat. aq. ﬁaCl. The

organic layer was separated, dried (MgSO,) and concentrated hder reduced p‘r_t:"s-s{]ré.

vield:  120¢g
MS-ESI: [M+H]' =3972
s O 20 TLC: Rp= 0.4, silica gel, heptane/EtOAc = 3/2 (v/v). |

(£). 5-Arnj110-4-(3~aminophenjf1)-2-(2-ﬂ1ieny1)-ﬂ1ienof2,3—d]pyrimidine-ﬁ-carboxjrlic
acid : ‘
Potassium hydroxide (13 g) was Iadded to a solution of ethfl S-amine-4-(3-
25 aminophenyD—Z-(Z—thienyl)-thjeno[2,3-d]pyrimidine-é-carboxylate, (exaniple 14(e), 10.1
g) in a mixture of 1,4-dioxane (150 nﬂ) and water (50 ml). After 16 h at 90°C, the
mixture was cooled to 0°C. The resulting precip;tate was filtered off, suspended in water
(180 ml) and cooled to 0°C. The mixture'wés acidified to pH 3 by adding 2N aq. citric
acid and stirred at 0°C for 2 h. The resulting precipitate was filtered off, Qashcd with

30 water and dried in vacuo at 40°C.




m ) was added N, N di-:(2-nmethoxyethyl)-am ne (200 ing). fl&%’ch%{)}é” ng for
17 h at room tenperature, ;the reaction mxture was dilute th DCM - (50-°
‘'m), washed .with aq. NaHCOB (1M 2x! 10 nl), dri ed (MyS&H4) and o
concentrat ed i'n vacuo. The residue was 1s purified by HPLC using a Luna N

"G 18 colum with the follow ng gradi ent : é 1 %aq. TFA 10%aq. ACN ACN
-'90/10 to: 10190 (v/v) in 30 mn. The tr tgl conpound was then |yophilized
- froma:mxture of = 1 , 4-di oxaue O. 1% aq. TEA and water. Yield: 59 ny
" (TFA-sal t) YMBLESI: [k + = 597.4 20 HPLC. R, = 13.84 nin, colum Luna

C 18(2), 100 x. n etection UV = 210 xun, oven tenperature =

40C, flow™= SJOI'Z‘% M}ﬂg{:{%?ﬁ phosphate buffer 50 MM pH 2.1/ water/ACN =
- 10/ 80/ 10 t-pp &0/ 10/ 80 n anple 17 25 tort-Butyl

5-aaa to-2- e?h 'am no G\%Qlcalggl P% etSFgZ@)Q /gf -gl cin | -amno)-

hen | -thiena 2 3- r|md|ne6carboxaln|dea. tert- BuI

5-am no- 2- net hanesul fm1-4- 3- -et 1 N 2- nethox etl~ amno -hen | -thieno
2,3- disne-@) caphaxs 1des%ﬂ%ﬁ 32000 - perature
(20 Q, redissolve (J.Ug maﬁl,op}gﬁg‘i)&?(?etﬁlseﬂ ac-6 aHCO3

(2. x 50 mcaramemidd er (50 n1) dried (MgSH4) and concentrat ed I| n vacuo.

The crudeé@%fe was used without further purification in the next step.
To a stir Ot ey tefdfbu{@éarfmmﬁ9|mbaaquuﬁiﬂz(ﬁxé1ghwermadﬂed4e 6 3aifctude of hy| -

- Eg 3m§} BSH m éﬂé}iﬁ drg%l 12’151 éﬂ%f&)zﬂ%?%o[éa ‘ﬁpﬂuﬁ)d“i‘erﬁlcﬁﬁbp?‘ﬂ& oac@tq c
~acid (TFA(e:é’aﬁnplb) 1968 agfsled) 3nchy %gﬁ%b%@zgm undew &guce YR

~ After 17 h, the- reactlon m Xture. was -concentrat.e . 820,
K ?g/ ;\/SDESIdHnFﬂIB’]rf})}mamBiﬁ)i @5_miCunder Ritroghn? atmdsdphere. gefter BOM MeQom 9/ 1
o A(vlv

. 5-am.no- 2%??1?713@5? fBe. K”%/tﬁfe(w@ @M%‘ Wr\Fh(l%CM@idwUﬁi)@ﬂWﬂ) sat| 4pc NaHCO,, Arfuo) -

+ - -hen 1 -thigRro r e r E drochl ori de
- hep b5t IN 8R0HE dnaleal AT R ALRRKEE I FuTil 08B E5 MRS
~am no- 2- rmnﬁa-nmdud:éd pigbsufe. ('ﬁ:e(:ﬁr&l:l@ foduct ified by chromat '
N- (2-"et hoxlyet hyl y:gl yci&x - aninoj - phen‘;ﬁa? purited by, chromatography on silica:
' c=

. using heptane/B =3/7t0 1/1 (v/v) as.eluent..
'_1_5_ - Yield: - 645g I
| MSESL M -422 B
: TLC R{ 0.3, sﬂlca gel heptane/EtOAc 32 (V/v)

(1_1). tert—Butyl 5- ammo—4 (3-(2~bromoacetam1do)—phenyl) 2- (2—t1'uenyl)—ﬂaleno[2 3-.

20 d'fpyrmudme 6 calboxalmde o _ o (,

O

' Bromoacetyl chlonde (2 40 ml) was added to a solutlon of tert—butyl 5- am1no—4—(3-
aminophenyl)-2~(2-thienyl)-thienof2,3-d]pyrimidine-6-carboxamide (example 14(g), 5.0
g) and DIPEA (10.5 mi) in DCM (50 ml). After 3 h at room temperature, the mixture
- was diluted with DCM, washed with sat. aq. NaHCO,, dried {(MgS0,) and c011cent1ated
25 under reduced pressure. The crude product was purified by chromatography on silica gel
using heptane/BtOAc = 3/2 (v/v) as eluent. A mixture of tert-butyl 5-amino-4-(3-(2-
bromoacg:tamido)-phe11y1)—2~(2-ﬂ3ieny1)—thieno[2 -8-d]pyrinﬁdine—6~carboxamide' and
terz-butyl '  5-amino-4-(3- (2-ch10roacetmdo)—phenyl) -2~(2-thienyl)-thieno[2,3-
d]pyrimidine-6-carboxamide was obtained,
30 Yield: - 3.0g




- crude? reS| .due. was used wthout further

hi eno[ 2, 3-d] pyri m di ne- 6-car boxam de (exanple 17(a), 10Q ydih D PEA

0.5mM) in 1,4-dioxane (5 m). and the reaction m xture was heated to 60
.Cfor 3 h. After concentration of the reaction m xture under reduced

- pressure, the residue was taken up in DCM (50 ml) and washed with brine (1
M 25 m) and water (25 m). Subsequently, 20 the organic |ayer was dri ed
(MgS™4) and concentrated in vacuo. The t Uk’ obt ai ned residue. was purified
by HPLC using a Luna C-18 columm with ,the followi ng gradient: 0.1% aq.

TFA + 10% aq’LCACN ACNR;=a02 Jsﬁlldacgelt%la&m(fﬂt/o@cwﬂ?@/vm n: The title conpound

was then Iyoph| lized from a mxture of 1,4-dioxane, 0.1%aq. TFA and 25

}PLC ‘Rt =-10.21 mn, colum Luna C-18(2) 3m 100x20|nn detection UV -
d [ M+-H

= 210 vvaterIl:SG g sTFgA?a L _
'terrperature— RS } Nt Y
2. 1/ wat er / AGiNirmo) Hie8il-illedd)2 %Qfl&ﬁ‘ilﬁﬁlﬁé’é %éfﬁ)axa]ﬁlﬁg time = 20 m n, 30 3 March

2006 -40 Exanpl'e I8 tent-Butlyl
5- ami no-2- (M di stistddy Isalvition) eﬂ-r@sbmm ratriiyd- 4468-((2—bﬂomoay¢iﬁlﬁm1ph¥ﬂn}1)-21(2m n 1

- -Th h - 6- b de 5 t t - But
5o, 5 gL wﬁpmneéin@m(cﬂéq?fﬁwﬁﬁ&cwm%m __ fme%qeym% in mi:’M 5
- am o) - phem bk HeBBR bl HELELAR. Ba6 BBV S IORE B b o
~hydr oxyet hytehml'atﬁleﬁﬂt‘) r@ﬁiuﬁlﬁ)mﬁﬁ!@él)ﬁ}a)s dlﬁitﬂnﬁ;ﬁtﬁ B RSO’H%J diy e8! ggxam d.
e (exanple éf’li)@ in trifluoroacetic acid (TF m) was ad .
- 3-chl or oper b 1M, g@ﬂH)(nY)YQﬂ@BSﬂgS©4)m@)conmlatedlr?vdz:;uot fbe residite oo
o t nt d d t mbi tt t 20
X et op SRR SR e e RGP oA e o e v G ciﬁﬂe%qiﬁééé (o
- 50 nl) and. waioey af. SACRYACNAE ioBH o(NUFBY () %u“ Cs%'&‘ﬁﬁ{“ﬂaé‘hﬁg cg&ﬁe%)@?& ‘d%s then SN |

icatron’in th
CYield: ™ E lyophlhzed from amlxture of 1,4- dloxane 0. 1% aq. TFA and Water«-r-- :

.- Yield: - "o 59 mg (TFAgsalt). St e e
. MS-ESL. - - [M+=H];“='539‘.2. - | Lo REEE
15 HPLC:R,= 11.01 min, column Luna C-18(2), 3 um, 100 x 2.0 mm; detection UV =210
- nm; Gven temperature. = 40°C, flow = 0.25 ml/min; eluent phosphate ‘buffer 50 mM pH‘ )
e 2.1 waterfACN = 10/80/10 10.10/10/80 (v{v/v), run time = 20 min.- ‘

o Example 15 :
C I 20 tert-Butyl 5- an1mo-2 (2~t111311v1) 4-(3-( (N-(methoxycarbonyhneﬂlyl) alycmyl) ammo)-

phenvl)- thJenof 2,3-dlpyrimidine-6-carboxamide

~To a stirred solution of zers-butyl 5-amino-4-(3-(2-bromoadetémido)-phenyl)—z-(Z—V
ﬂlienyl)-thieno[2,3-d]pyrimidine-6~carboxarnide (example 14(h), 100 mg) and DiPEA
(0.5 ml) mn DCM (5 ml) was added glycine methyl ester hydrodﬂbride (250 mg). After
25 stiming for 17 h at room temperature, the reaction mixture was diluted with DCM (50
mi), washed with ag. NaHCO, (I M, 2 x 10 ml), dried (MgSO,) and concentrated in
vacuo. The residue was purified by HPLC using a Luna C-18 columm \;\Jith the following .
gradient: 0.1% aq. TFA + 10% ag. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The
title compound was then lyophilized from a mixture of 1,4-dioxane, 0.1% aq. TFA and

230 water. .




15 M5-ESI: TLC. 910ng [MtH + = 519.6 R f= 0.15, silica I OH=9/1"
(v/iv). . ter t-But 1 5-amno-2- N-dinmeth lamno -4- 3- %eqv%rcﬁ)%évg h drox °
~eth’'l - ~1 cinl1l-amno - hen!| -thieno 2 3- idine-6-carboxam de 20 .
Di met hyl. ami ne hydrochl oride (150 ng) was.added to a stirred sol ution of .
tent - butyl 5- T _ o
am no- 2- net hanesul f ni yl - 4- (3- ((N-met.hyl - N?%Z hydr oxyet hyl ) - gl yci nyl ) -am no) =
- - phenyl )Y%'t HI enol 2, m di ne- 6- car boxam-de (exanple 1$(a), 100 ng)
and Di PEA %15 m ) |ﬁ%§5f§%ﬁ* Jhe (5 m) and-the reaction nixture was
heated to Eor BQOHH Af_tsesg 0concentratr on of the reaction m xture under
reduced pressure i duié"Was 25 taken up in DCM (50 ml) and washed

‘with bri neHPLcNR%Elzrﬂ'/) B do MerelLur220-18{7
| ayer was dried fl\/gSO4)mandoconcent r at egl )ﬁpﬁﬁ%ﬁ%ﬁ&&ﬁ )r?&tsetcn&f)t ai netll8
resi due waSMpaver feaperppurePt €065 iffoyy & OL2fnml/@ir,8lemit whosphitet buffee 50 ahNQYI Ng

gradi ent: %.a %a = 90110 to 10/90 (v/v) in 30 n1n.
The titl egé% S'g%gi(ﬁ/aéa/lg tPﬁQM@@%WBm 2mpie of 1, 4- di oxane,
0.1% aq. TFA and 30 water. Yield: 36 nmg (TFA-salt) 3 March 2006 -41
~ M5-ESI: [MtH + = 500.2 HPLC. R1 = 10.03 nmin, colum Luna C 18(2), 3 pan,
100 x 2.0. nmm detection W=-210 nm oven tenperature = 40C, flow = 0.25
m/mn, el Beamphicsphat e . buffer 50 MM pH 2.1/ water/ACN = 10/80/10 to
10/10/80(/ 2 e canpl.e 19 tert Bu I 5amn02eth
"lamnmino-4- & 7 (NaINpdd ,v.-*sas R el brg) s -[2, 3
-dl pyrim dj ; '
‘ 1 4-(3 - : ,
(et hexy co baomrﬂmeét kt)lﬁt)ergqucrewbl)lb'am mampmep Ero&ﬂd&@étﬁrﬁﬁd p@rhrw zn@dl ne{“ -
‘Toastrrred solution . O tert-butyl 5-am no-2-net4ylthio-

_ uenyl)-t]ueno[z 3- d]pynnudme—ﬁ-carboxalmde (exa.mple 14(11) 100 mg) m DCM (5

- 'ml) 'was added NN—dl (2—met11oxyethyl) -amine (200 mg) Aﬂer stlrrmg for 17 h at room

.- temperature; ‘the 1ear;t10n‘ ‘mixture _was d11ut_ed“w1th ~DCM-.(50 ml), washed with aq. -
o NaHCO3 (1M, 2x10 ml), dried(M‘éSO_J and concentrated in vacuo. The residue was
RIS purified by HPLC using a Luna-’C 18 column with 'the following gradient: 0. 1% aq. TEA

- +10% aq ACN/ACN = 90/ 10 t0-10/90 (v/v) in 30 min. The title compom:rd was then
. lyop]:uhzed from a. mlxture of 1,4- dxoxane Q. 1% aq. TFA and water.

| Yxeld  59mg (TFA-salt)
MS-ESI: [M+H]" = 597.4 _ o
20 HPLC:& =13.84 min, column Luna C-18(2), 3.um, 100 x 2.0 mm, detection Uv=210 (3
nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH -~
2. llwater/ACN 10/80/10 to 10/10/80 (v/v/v) run time = 20 min. |

Example 17
25 ferf-Butyl 5-amino-2-ethylamino-4-(3- ((N—ethyl-N—(Z-methoxyethyl) 01vc1ny1) ammo)-

phenyl)- ﬂneno[?. 3- d]pynmzd1ne—6-carboxam1de '

(a). tert-Butyl 5-amino-2-methanesulfmyl—4—(3Q( (N-ethvl—N—(2-meﬂ10§iyethy1)-glycinyl)-

amino)-phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide




<. run tinme= 208

“arnixlo - - hen | -thieno 2,3- rimdine-6-carboxam de cag ﬂ%
(exanple.3, 1.0 g) in trifluoroacetic acid - (TFA, 25 n1) vvas ded 3- i5
_chl oroperbenzoic . acid (mCPBA, 1.0 g). After 17 h, the reaction m xture
was concentrated under reduced pressure at anbient tenperature (20 O,

redi ssol ved in DCM (100 m ), carefully washgd with sat. ag. NaHCO3 3 (2 x
50 M) and water (50;nP6 dried (MySO4) and” concentr at ed in vacuo. The _
crude residue.-was used without further purification in the next step. .20
Yiel d: 680 np  #5sHEsed [svikton —of53@rebutyiC: S-RlnﬁnezZ@l:neﬂ?Ylﬂm-M(&d(I@-ethyl-DG(\ﬂ MeCH

911 / th t h b | met h
02N S e R E s eianh e pgmina resRosEmd an de
_, F‘em’l_ bﬁ?]ylne é&?zﬁ%_ ,Iﬁé: bl @0 gein( éﬁﬁof&beﬁ’@&l@@ﬂpﬁ, 39 i %!;fa&d‘é& §-9i11%£dp%¥be%o1c
anai no- 2- i’ netidareSRBH, iy gﬁ%(f&r () ﬂrﬁtehmo;ambﬁam-ebmhﬁatgdl yifidlgr\reducatii No)
- -phenyl) thieno]2, 3- d %/ m di ne- 6- car hoxam de exarrB e 19(a), 100 ng)
and Di PEA (@@S‘Fﬁe)at fRb 1"*@ tmmes}asﬁézq §)me;ilsa<ﬂaec¥ MAd D9 aH), easeiil bew ek

| heated to 6 { t '
R uﬁgere regucgV pgr g%{ dure: Cﬁifr esggﬁgﬂgla%%&{ Zé I?)Li%nﬁa @%@ﬁﬁ%ﬁﬁ%&l%é% dEm
(50 m) andypamsheHe hidd ritdieydshsbl witBoht ARl Puift fonid Tkt stSybsequent |y,

the organic | ayer was dried (MySO4) and concentrated in vacua. The . thus
obt ai ned r&3¢ldue was Sﬁﬂmgl ed by HPLC using a Luna G-18 co. lum with the

. followng g FA+ 10% aq. ACN ACN = 90/10 to 10/90 (v/v)
~in 30 mn. ‘Wgﬁ?tle% érdf-arwasthenIyophlllzedfroma m xture of '

” 1, 4-dio gnerr 0. 1% aqp, Ihfv ang 7 (TFA-salt) MS-ESI:
RAGE A9 ATI2PLC RR‘_% 56ar%\épmloiiluﬁéhﬁ_u%§(gﬂ8 .

. detectlon W = 210 10 nn? oven temperature = 40C, flow 0.25 m/inin,.eluei
t phosphatebuffer S0 MM pH | 2. 1/t\1§vater/ACN — 10/ 80/ 10 to 10/ 10/80 (v/ v/ V),

. M- Rert "FA..;\.u. D-DNINHH
: : -\ 2-met hgﬁglm%s 11%11.‘}1\{ %111&10?2 %’ dTDYM1d1ne—6—eaxboxam1dc

Ethyl amine 11ydrochlor1de (150 mg) was added to a stirred solunon of tert-butyl 5-

15 ammo-'?~metha.11esulﬁnyl 4-(3-((N- ethyl-N—(Z-methoxyethyI) glycmyl) almno)-phenyl)
_' thxeno[2 3- d]pynrmdme-G—carboxamlde (example 17(3) 100 mg) and DlPEA (O 5 mI) in
1,4 leXEtI}G (5 ml) and the reactmn mlxmre was heated to 60 °C for 3 h - After |
coneentranon of the reacnon mixture under reduced pressure ‘the res1due was taken up. -
in DCM (50 ml) and washed W1t11 brine (1 M 25 ml) and water (25 ml). Subsequenﬂy,
| 20 the organic layer was dned (MgSO4) and concentrated #n vacuo. The thus obtained
l (:3 - -_ — residue. was purified by HPLC using a Luna C-18 column with the followmg gradient:
.0.1% aq. TFA + 10% aq. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The title
| ~ compound was then lyophilized from a mixture of 1,4-dioxa;ﬁe, 0.1% ag. TFA and
water.
25 Yield: 36 mg (TFA-salf)
MS-ESI: [M+H]" = 528.4
HPLC:R,=10.21 min, colurmmn Luna C-IS(Z)’,B um, 100 x 2.0 mm, detection UV = 210
nm, oven temperature = 40°C, flow = 0.25 m}/min, eluent phosphate buffer 50 mM pH
2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min.

30

(2).3.m 100 x.2.0 mm . -

iyl No@ methowyetind-alyciayl)- eth




15 amino - henyl)-thienoF2, 3-~f1 pyrirnidi ne=6-carboxauai ¢ ?Aérgg%b‘)gyl am ne
(150 , ng) was added to a stirred solution of tert-butyl am no- *
met hanesul finyl -4-(3-((N-ethyl-N(2-nmethoxyethyl)-glycinyl)-anno)-phenyl)- .
t hi eno[ 2, 3-d] pyri m di ne- 6- car boxasni de (exanple 17(a), 100 ng) and D PEA .
(0.5 nt) in -1, 4-dioxane (5 -m) and thesgeaction mxture was heated to 60
Cfor 3 h. After 20 concentration of the reaction m xture under reduced
pressure, nﬁ}e rzes ue was taken up in DCM (50 nxl) and washed -with brine
(1 M 25 ter (25 nm). Subsequently, the organic Iayer was dried

(]

(MyS™) angreBaggnt r at g.dnjnﬁb_y didhbB& Iaf?d
by HPLC. using a Luna columm W ]
TFA + 10% AycinxDNTNON)-sheyDibiano M%fr(mdﬂm)? 6 ﬁBIB@{a.ﬁhtﬂb The title 25

conpound was then Iyoph| lized froma m xture of 1,4-dioxane, 0.1%aqgq. TFA
and water. Yield: 57 ng (TFA-salt) . M5-ESP {IVH—I]} 542. 4 f 3 March 2006

-43 HF§LC @ =Bl N LobHHTL Su]_tﬁlgj%)dr Cf((ﬁ—m&tgxl 1zgu'?2"IM:LTmwwﬂwa)mecti on .

W = MU, "ovVen tenperat ure —40C—Trow ghesgphat e

buffer 50 oty rpilhe : 'dlh@_ﬁltg,_lrgeggaﬁ@de(vl viv), run tine =
20 mn. Cthe or i.C: Iayer was dried (M and concentrated in vacuo.

The thus o a?négﬂf d 4 sgivgeanef ( gerirbuty) éfﬂ@illn¢!ré~m€h]z:ﬂthlo-r4 -@B-(NunethyiRE-(2eat ed.

. f f d d d
pressure, PR Eb RS BREREN BhenSDronnidealiari SR mestreemia h brine (1
M 25 m) (aﬂsinptetm), {3%) ifi BduorSHREE A4 ?ert:x ?épr%&va% addfgd‘) chls)rogﬁr&eﬁqyrEA

“thieno[ 2, 3- 3 pyrim di ne-6--car boxam de (exanp ,
.- (0.5 nl0) jam (m-CPBA, 1.0 g). After 17 h, the reaction mixture was concent:rated under reduced bl
et han-esul f jl - 4- (3- ((N-(ruet hox¥car bonyl net | nyl) 1& %/m nyl)-aiidno) (‘5

- -phenyl) glfﬁﬁt ent dgupergyrey(20 °C), redissolved in DCM (100 ml), carefully washed Co

Sihreno 3"%‘“#?&% S QLSS FRLAR YR BOHD BN Yol ool i "

st i rr-ed. s okt Ghe@fudea@bidhevid ufdamiet farks, ﬁI?§daﬂH€1ﬂ"@1§ ngk'tr étéﬂ ed by HPLC

+ -using -a‘-Luna G 18 col um. Wit h the t-ol | ow ng gra Ire

Yield: - 910mg -
15 'MS-ESI [M+H] *5196
TLC Rf 0.15, 5111ca gel DCM/MeOH 971 (v/v)

T (b) rerr-Butyl 5- amm0-2 (N N—dlmethylammo) 4 (3 ((N-methyl—N—(Z—hydroxyethyl)
glycinyl)- -amino)-phenvl)-thieno{2; 3~d]pyr1m1dme-6~carboxam1de

20 Dimethyl amine hydrochloride (150 mg) was added to a stirred solution of terz-butyl 5- :
amino-2-methanesulfinyl-4-(3-(N-methyl-N-(2-hydroxyethyl)-glycinyl)}-amino)- (@]
, phcnyl)—ﬂﬁeno[Z,S-d]pyrimidine—'ﬁ-carboxamide (exarple 18(a), 100 mg) and DiPEA
'(0.5 ml) in 1,4-dioxane (5 ml) and the reaction mixture was heated to 60 °C for 3 h.
After concentration of the reaction mixture under reduced pressure, the residue was
25 taken up in DCM (50 ml) and washed with brine (1 M, 25 ml) and water (25 ml).
Subsequently, the organic layer was dried (MgSO,) and concentrated in vacuo, The thus
- obtained residue was purified by HPLC using a Luna C-18 column with the following
- gradient: 0.1% eq. TFA + 10% aq. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The
title compbund was then lyophilized from a mixture of 1,4-dioxane, 0.1% aq. TFA and
30 water.

Yield: 36 mg (TFA-salt)




"0.1%a q. TFA + 10% aq. ACN ACN = 90/10 to 10/90 (v/v) |§|\mc,g12q% The title
- Eompound was then Iyophilized froma mxture of 1,4-dioxane 2aq: TFA
~and water. Yield: 65 ng (TFA-salt) 20 MS-ESI: [MrH + = 526.4 HPLC. Rt =
13.18 mn, colum Luna C18(2), 3 m 100 x 2.0 mn, detection W= 210 nm
oven tenperature = 40C, flow = 0.25 m/nmin, eluent phosphate buffer 50 mM
pH 2.1/water/ACN = 10/80/10 to 10/10/80 (4Iw/v), run time = 20 mn. 25
Exanmpl e 22 tert-Butyl 5- anm'ino 2 met hoxy-4- (3. ' _

- ((N-et hyl - M€ 2zqret hoiimqqt @ ycinyl)-amno )- hen |)-thieno 12 3-

m di ne- 6- car boxam de tas |umtert but oxi de (100 ng) was added to a

stirred sol HRIGM Ryf=1008 mbutopiunn amm-ls@)nmmmaoe&wdhﬂyldeéenﬁ&w 216' |
- ((N-ethyl -N-(2-net hoxyet hyl) - gl yci nyl) - am no) - phenyl ) -
t hi eno[ 2, 3- @Fp P ERIENPREBIe T deatavdE (-2 adipin @llIf(DéPhO@@@terigl)ffer 60 meYIpEhol

(5. m) 30 was heated to 50 C for
3 h. After co%é% %%)on g@/ﬁg} lﬁdgﬁ)é%(f@zv/vm%g L?ﬁdﬂlrn reduced pressure,

t he resi due was taken up in DCM (50 m) and washed - w th ag. amoni um
- chloride (." M 25 m), brine (1 M 25 mM) and water (25 m). '

. Subsequently, ‘the organic |ayer was dried (MySH) ‘and concentrated in
_vacuo. The t#xampde &bt ai ned resi due was purified by HPLC usi ng a Luna G 1.8

columm with . ent, % ag.
to 10190 (v %ﬁ%@%ﬁ%ﬁ% B dulnd Byl
m xture .of : _ erEeargmnﬁ@é er. 92 ng (TFA- sal t) 10Y| eI d:

. [IVH—|]} = 515. 4. , col umm Luna C=18(2), 3 'm 100
CX 2.0 =k, . det ection UV = 210 nm oven. terrperature 40C, flow = 0.25

-/ mon, eIu te.buffer 50 1/ wat er / ACN =10/ 80/10- to
0 110/ 860 ( v Qeﬂ@utgﬂg E—nwﬂmms&%n ]-4- (3 ((N—(methoxycarbonyhnethvl) -glycinyl)-

almno)-phenyl) thlBIlO[Z 3-dlpyrimidine-6- carboxam1de .

To- a - stirred . o solutlon of . te;t—butyl 5- ainino-ZiinethYIﬂﬁo 4 (13-((lN.Q. :
‘ ".'_.(methoxycarbonyhnethyl) glycinyl)- ammo)—phenyl)-ﬂueno[fl 3-d]pyr1mld1ne-6—
carboxamide (example .3, 1.0 g) in trifluoroacetic acid: (TFA 25 ml) was added 3~ L
15~ chloroperbenzoic - acid (m-CPBA, 1. 0 g). After 17 b, the reactron nuxture was.
concentrated under reduced pressure at ambient temperature (20 °C), I'CdISSOlVBd m
© DCM (100 m1), carefully washed with sat. aq. NaHCO; (2 x 50 ml) and water (50-ml), .
7 dried (MgSO,) and concentrated in vacuo. The cruderrésidue:waé.used With(')l_lt farther

- purification in the next step. -

Q .20 Yield: 680mg
. MS-BSL  [M+H] =533.6

TLC: R;= 0.17, silica gel, DCM/MeOH = 9/1 (v/v).

(b). ).‘erz.‘—Butyl 5-amino-2-ethylamino-4-(3-((N-(methoxycarbonylmethyl)-glvcinyl)-

25 amino)-phenyl)-thienof2,3-d]pyrimidine-6-carboxamide

Bthyl amine hydrochloride (150 mg) was added to a stirred solution of fers-butyl 5-
am_ino—2—1neﬂlanesulﬁhyl-4-(3-((Ni(methoxybgrBonyhnethyl)-g]ycinyl)—amino)-phenyl)—-
thieno[2,3-d]pyrimidine-6-carboxamide (example 19(a), 100 mg) and DiPEA (0.5 ml) in
1,4-dioxane (5 ml) and the reaction mixture was heated to 60 °C for 3 h. After

30  concentration of the reaction mixture under reduced pressure, the residue was taken up




15 Exanple 23 tent-Butyl 5-amno-2-all |ox -4- 3- -ethyl hox eth I
-1 cin 1 -anmino - hen. 1 -thieno 2,3- 12-6-carboxani de ggl}[’l%rglg?g%
tert-butoxi de (100 ng) was added to a stirred solution of test-butyl o
5-am no- 2-net hanesul finyl-4-(3 -((N-ethyl-N(2-nmethoxyethyl) ‘ L
-.glycinyl)-am no) - phenyl) 20 thieno[2, 3-_d%§yr| m di ne- 6- car boxanai de :
(exanple 17(a), 200 ng) in allyl alcohol and the reaction mxture
was heated tQ 50 C for 3 h. After concentratlon of the reaction mxture .
~under r educBPEVS9urR 20d Rershedswith drina gl ﬁ@l@érml)pandnviﬂéﬁ\@ﬁ 516)1) réybseqenwashed
with ag. a m C ride brlne and water (25
m). Subs equT‘g@néj ¢ Tatyﬁ g‘ﬁfﬁ‘%ﬁ&é@vy%ﬂ)& C%PFIE%P %4\/@8@@5% eclihe ehtainaded i n
vacuo. The rbhase a na, G 18
colum with the %gsl F&\t}mﬁ%&]ggﬁdgra ent %Tg/o aI1§ &@ﬂﬂy“}ﬂglﬁagﬁio %ﬁl“m%llo
to 10/ 90 (WM dqn TA nuri 0% lag. AﬂN/lA@M@qmmoctowﬁs@@ heR) i N idih Z€Re fritM a
m'xture of 1,4-diopxane, 0.1 %.aq. TFA and water. 63 ing (TFA-salt) 30Yield:

[ MrHE =554 PORDRIGESRS thedyephibasdcfrom 4 migupm of 1R-dibxame (i%, ag dTiAmantluna

C 18(2) 3 Ratd00 x 2.0 nMm detection W=210 fun, oven tenperature = 40C,
flow =0.25 m/mn, eluent phosphate buffer 50 mM pH 2.1/ wat er/ ACN

=10/ 80/ 10 tYdeldo/ 10/ 8(37(11@ FEA.-saltn tinme = 20 nmin. Exanple 24 tert-Butyl

‘5-am no- 2- |so ropoxy ‘T}iﬂ ((N—et hyl - N-(2 _met hoxyet hyl ) - gl yci nyl) - am no)
phee yl) tMEHSi2, 3- dMARF =réildiZne- 6- car boxani de Pot assi um tert - but oxi de

> ot hahes GEng - 4208 Ty uS?m@ i 1800t Wiy 0O R B, detecion UV =210
gt - A2 I
7 S0 S B pr%fséné‘ A2 oD RSB 5 {'Ede

 to 50 C foR.13whter/ACNex 1oxsn¢:1e)rrbrlaxnom @FvAh e t8as - @y, Xt ur € under reduce
‘pressure, the residue was taken up in DCM (50 nml) and washed  with aq.

'-.anunonl‘um(_:hl_orlde (1 M 25 nil), brine (1 M 25 ‘rﬂ) ~and’ water (25 n).

Example 20

"_- ‘ teri‘-Butyl 5-ammo—2¥i50prohy1anﬁno—4-(3 -((N-ethyl-N-(.’).-methoxyethvl)-glvciuyl)—

15 almno)—phenyl)-thleno{ 2, 3 d]pyn1mdme—6 carboxam1de '

“Isopropyl amine (150 mg) was added to a stured solution of fert-butyl 5- -amino-2-
_r_r;ethanesulﬁnyl.-dr-(S -((N —ethyl—N-(Z-methoxyethyl)- glycmyl)-annno)—phenyi)_—- v
thieno[2,3—d]pyrhnidine-ﬁ-carbbxamide {example 17@), 100 mg) and DiPEA (0.5 ml) in
I,4-dioxane (5 -ml) and‘ the reaction mixtﬁre was héated td 60 °C for 3 h. After

20 concentration of the rqaétioﬁ_mixture under redﬁced_ 'pressure;, the residue was taken up o
mn DCM (50 ml) and washed with brine (1 M, 25 ml) and water (25 ml). Subsequently,

the organic layer was dried (MgSO,) and concentrated in vacuo. The thus obtained
1-¢sidue was purified by H?LC. using a Luna C-18 column with ﬂie following gradient:

0.1% aq. TFA + 10%‘a.q. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The title
25  compound was then lyophilized from a mixtlu'c-o_f 1,4-dioxane, 0.1% éq. TFA and

water. '

Yield: 57 mg (TFA-salt) -

MS-ESL  [M+H] = 542.4 |




" Subsequently, .the organic |ayer was dried (MySO4) and coRGENLA é?
vacuo. The thus is obtained residue was purified by HPLC using a Luna C 18
.colum with the following gradient: 0.1, %aq. TFA + 10% aq. ACN ACN =

90/ 10, to 10190 (v/v) in 30 :nun. The title conpound was then |yophilized
~froma mxture of 1,4-dioxane, 0.1% aq. TFA and water. 32 ng (TFA-salt)

20Yield: [MH + = 543.4. M5-ESI: HPLC ~ 3= 12.93 rain, colum Luna
C-18(2), 3 m 100 x 2.0 mm detection U¥ = 210 inn, oven tenperature =
40C, flow HRLQR, M I nfhmislcokmin bhms@hatza,buh{ 400 3. 0MpHiet2tidh WAL 2r1ACN =
10/80/10 to_10/10/ 80 &v/v/v run tinme = nmn. 25 Exanple 25 tert-But 1
5- anuno- 2- [ OVEY tepeyature = 40°C, Hloy 5,0- 25211#@!111’ eluent gphosphate buffer S0aaM pHani no

| -h 1 -th -C 4- 3-nit h 1
2 o TR R & O PR bRt B e o

4- aui i di no-pyridi ne hydrochloride (16.5 g), 3- nltrobenzaldehyde (15.1 g)

_ ethyl cyanoacetate (11.2 m) and potassium carbonate (16.6 g) in abs. EtOH
(250 ail) was stirred at 60C for 16.h. The react=cn m xture was cooled to

0C in ah i EXappie2l The resultlng precipitate was filtered off, mashed with

~abs. EtCOH angd %ﬁt gﬂ‘ EE ‘
The sol uti it Sl

~ cool ed to ieriyh-thienbloe3 Hwyhmme-a@swm preCI pi tate -was fi Itered of f
and washed with ice water. Residual water was renoved by coevaporation with’

.1, 4- di oxaf@y! awise (208 gmg) gvaso 2MBAES) ;2 [shiter] +sokatRRO0L AU, S-amifh-2,

_;._SI lCIhrgr gel5 cyano%ﬁ%z ﬁ%t@&HE%‘Y%"?W%@WHﬁiﬁ;cmbﬂgrwcamh@nﬁbqs (50 n)-
was added end[ 281158 iaRe -t 2B0:mifs FXBRBIA; 166 FOP BEOVIPER 0 mn i

1 4sd1oxan<_3, (_SVmI.)__ and the reaction mixture was heated to 60 °C for 3 h. After

' concentration of the reaction mixture under reduced pressure, the residue was taken ﬁp R
.. in DCM (50 ml).and washed with brine (1 M, 25 ml) and water (25.mp). Subsequenfly,
the organic layer was dﬁéd (MgSO0,) aﬁd concentrated in vacuo. The thus obtained
15 - residue was purified by HPL.C using a Luna C-18 column with-the following gradient; .
- 0.1% aq. TFA + 10% ag.- ACN/ACN = 90/10 to 10/90 (v/v) in 30 min: The title
- compound was then Iyophilized from a mixture of 1,4-dioxane, 0.1% 'aci; TFA and =~ = -
_ ‘water. .
| Yield: 65 mg (TFA-salt)
_ (\i 20 ‘MS-ESI: [M+H]" = 526.4 |
"~ HPLC:R,=13.18 min, column Luna C-18(2), 3 pum, 100 x 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 10/80/10 to 10/10/80 (v/v/v), run time = 20 min.

25 - Example 22

fert-Butyl 5-amino-2-methoxy-4-(3-( (N—ethvl—N—(2—methoxyethyl)-Qchiuvl)-amino)—
- phenyl)-thieno]2,3-dpyrimidine-6-carboxamide

Potassium zert-butoxide (100 mg) was added to a stirred solution of zerz-butyl 5-amino-
2—methanesulﬁny1—4-(3-((N—eﬂlyI—N—(aneﬁhoxyethyl)—glycinyl)—amino)—phenyl)—
30 thieno[2,3-dlpyrimidine-6-carboxamide (example 17(2), 200 mg) in methenol (5 ml)




15 pyridyl)-6-hydroxy-pyrini di ne (exanple 25(a), 18.3 g) 33&kch 2006 -
dinethylaniline (0.5 m) in day 1,4-dioxane p.a. (200 m). K?ter 3 h at

90C, the warmmixture was filtered off and the filtrate was concentrated |
under reduced pressure. The residue was dissolved in 1,4- dioxane and ice -
wat er was added. The resulting precipitate was flltered of f and washed
wth water. Residual water was renoved by 4(floevaporatl on with 1, 4-di oxane.
20 Yield: 17.2 g M5-ESI: [M:H} =.338.4 TLC R 0.7, silica gel,

~hept ane/ Et Qi the 3dadtiéy MiYtufEvas Eésﬁ&d to5(C° AR 341, P&téi‘ 'cbﬁ&bnﬁﬁﬂoﬂ-of t%e ré‘a‘ctlExhd 1
-6- ethox carboii Inmeth Ithio - 25 -pp DIPEA (9.8 m) was added :

stirred soI rtmmm @ﬁe@xeldwedzpmah@mdmam(t&eﬂ up ip ]aﬁulfj (50 m1) and w?shed
6-clll -4-( 3-

TR o KRt T S ST O M CROR AL AT S e

O uted e W%ﬁ%ﬁgﬁ’%{% e AR OB B Efock Bl R Moy,

- dried Qsl gmnmmsﬂhamtpﬁﬂif&d HPLCr mh@eclunﬂ €558 ltelmeWﬂ:hdhe ﬂ:ﬂlo5v1ﬂg 3

March 2006 .-47 M5-E 0.6, silica gel
“hept ane/ Et @@dlentgpzi‘ye \,1;:1\, 10@1 ﬁgHACN/ACN 90/10 to 10/90 (v/v) in 30 min, The

carboxy! at 115 RS Wy | gﬂflf&éé’\ér o g P bRk b S i =
5-cyano- 4- (waatéd, t r ophenyl ) - 2-

pyri dyl) - 6-(et’hoxycar bonyl net hyI t hi 0) - pyri ni di ne (exanple 25(c), 20.5 g) in
a m xture Ykldabs. Et%nglmﬁANa)t)and toluene p.a. (100 m). After 4S h at

...-100C, -the e " The resultlng precipitate was . ;.
Tfiltered oﬁb%shed iﬁ[{'ﬁf o?ld”?lo Et OH and dried in vacuo-at 40C. {

Yieldr15- 7919 EL ?) g\%ﬂnm cofi.a:&n iu;ﬁ'e ﬁ(Z)_SCf.LrE 10?)'42‘6%&%&&%%@‘0&1500%

=3/ 2 (v/v).
" 5-ai ninl o- M%vanmmp@bmw#m?c(ﬂo\pwodyhﬂmﬂl emeﬁt@ﬁmﬁaabuﬂbﬂsmmpﬂ

car boxyl at e
2 1/water/ACN = 10/80/ 10 to 10/10/80 (v/v/v) run time = 20 min.

15 Example 23 : , .
© tert-Butyl 5—amino-2-allyloxy-4—(3~((NéethyI—N—(Z-methoxyéthyl)-glycinyl)-amino)—

.- phenyl)-thieno[2.3-d]pyrimidine-6-carboxamide -

- Potassium zerz-butoxide (100 mg) was added to a stirred solution of zerz-butyl 5-amino-
2-methanesulfinyl-4-(3 -((N-ethyl—N-(2-1net110xy¢thy1)-glycmyl)-amino)-phenyl)—

20 thieno[2,3-d]pyrimidine—ﬁ-carboxamide (example 17(a), 200 mg) in allyl alcohol (5 ml) ( "
and the reaction mixture was heated to 50 °C for 3 1. After concentration of the reaction .
mixture under reduced pressure, the residue was taken up in DCM (50 ml) and washed
with aq. ammonium chloride (1 M, 25 mi), brine (1 M, 25 ml) and water (25 ml).
Subsequently, the organic layer was dried (MgS0,) and concentiated in vacuo. The thus

25 6btained residue was purified by HPLC using a Luna C-18 column with the following
gradient: 0.1% aq. TFA + 10% ag. ACN/ACN = 90/10 o 10/90 (v/v) in 30 min. The
title compound was then llyophilized from a mixture of 1,4-dioxane, '0.1% laq. TFA and
water, | | | |
Yield: 63 mg (TFA-salt) -

30 MS-ESL  [MHH] = 5414




”A solution of tin (I11) chloride (21. 0 g) in abs. EtOH (23Q,404 o6 added to
a sol ution of ethyl 5-amzlo-4-(3 g , o

. ni trophenyl)-2-(4-pyridyl)-thieno[2, 3-d] pyri m di ne-6-carboxyl ate (exanple
25(d), 15.7 g) in 1, 4-dioxane p.a. (2507nil). 37%aq. HA (6.9 m) was
~added 20 and the m xture was heated under reflux (90C) for 16 h. The
mxture was allowed to cool to room temdfet ature and concentrated- under
reduced pressure. The residue was suspended in EtOAc (500 m). 4N aq. NaC]—I

~was added (HPOOMRy=n127 pidigfcolnl Lunalded 8(2)] X b, 200&D: Grrultdebchidn B ngo Sat .
aq. NaCl. The organic | ayer was separated, dried (NgSOfi) and concentrat ed

~under r edud®y 9YER daREatuDES= K, flow > (02 yml/misSiluer) phpdphate tBdfer 30 TG pHRf =
0. 3, | l
5 ani o - (ot GeteH AR ANRAOL, Dt (U e 7 29 min

-d]p_yrinlidine-6-carboxylic 34 acid 3 March 2006 -48 Potassi um hydr oxi de
(15.7 g) was added to a solution of ethyl 5-am no-4-(3-

am nophenyl ) - 2- (4-pyridyL-thieno[ 2, 3-d] pyri m di ne-6-carboxyl ate (exanple
25(e), 32..0xagiple A4a mxture of 1, 4-dioxane (210 n) and water (80 ).

After 16 .h_ gt
was fl|tel’éu g’%%gﬁ: gfgr

5 - " FIYC. '- Fh ) - AR
m xture vvaﬁhgggghjdn@% Bﬂﬁflﬂnﬁdm @%M aq Ci t ric acid and stirred at
OC up to room tenperature for e resulting precipitate was filtered
of f, was he@OtﬁsslwnvCartfémtcafmib 000 @) was addedity astird@iGolMionl af tet-dufy] §-MEn&S! :

[MeH = G 1 MOH =-95/5 (vl
.r'f-[er'lt_]] But yI gthanesuﬁinyl-ﬂa ((?\I-et’hyfkj 2-metgoxyeth3 -glycinyl- ammo)-ph(eny )~) (9)-

: g;?lr)noganldfl- gg DI'P d}m’zg (:;fftb gg&ttnlﬂ gt%ﬁ%mng@g%g%rﬁq %)p%r %a%e %11%) 9

‘wer e addedandthe raacmbnl ﬁlﬁxtui:éwﬁi heated to 50 °C for 3 h. After concentration of the reaction
5-am no- 4- ( 3- anm no hen |)-2-(4-pyridyl)-thieno[2,3-cl] pyriniidine-6-carboxy
lic acid eXarpndeprduyed nlzsayreg)thms@uwm&@nmp 1@@@1(42(50nﬁ))an¢msm (50 '

m), under ”qen at e erat ure,

- mixture \/va‘s’v‘%‘t ﬁlldl\'&gsi] ﬁinflﬁa@a]gf%]qm er(‘251 iq. HCI

-and sat. aSubééE\gnﬂy;rﬂh% O%eﬁh?c{‘!a?erl WikSdried (MgSO,) and concentrated in vacuo. The thus _ a

15 obtained residue was purified by HPLC using a Luna C-18 column with the following -
gradient: 0.1% ag. TFA + 10% ag. ACN/ACN = 90/10,to 10/90 (v/v) in 30 min. The

title compound was then lyophil_ized from a mixture of 1,4-dioxane,:0.1% aq. TFA and

i)

(

water. .
Yield: 32 mg (TFA-salf)
(* 20 MS-ESL  [M+HJ'=543.4

HPLC:R, = 12.93 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV =210
nm, oven femperature = 40°C, flow = 0.25 ml/min, eluent pllosphate buffer 50 mM pH
2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), Tun time = 20 min.

25 Example 25
' ltert—Butyl ~_S-amino-2-(4-pyridy])-4-(3-(N~( 1:hydroxy-z—methyl—prop-2-y1)-g1yci11vl)-

amino)-phenyl)-thieno[2,3-dlpyrimidine-6-carboxamide

(a). 3-Cyano-4-(3-nitrophenyl)-2-(4-pyridy])-6-hydroxy-pyrimidine




was dried (11MgSO4) and concentrated under reduced pressgrh@arcﬂ'bgo@r ude
product was 20 purified by chromatography on silica gel, using

di chl oronet hase/ net hanol = 1/0 to 9515 (v/v) as eluent. Yield: 12.2 g
MS-ESI: [MrH + = 419. 4 TLC: Rf = 0.3, silica gel, heptane/EtQAc = 3/2

(v/v). 25 h. ter t-But 1 5-amino-4- 3- 2-£>éormacetam do - -hen .1-2- 4t ~r;id
1-tl xieno 2 3 dj p3g~nii di ne-6-carboxam de sol ution of bronoacetyl brom de
(0.59 m.) in THE (25 M) was added dropwise to a solution of tert-butyl '
-5-am no- 4- &m&ﬁﬂﬁo@ﬂ@ﬁwtﬂmwmdwrhyd;dcmmﬂe €b®p %)33 -Blirobenzaldehyde (15.1 g),

dl pyrimdin car boxam anple 25(g), 2.0 g) and N, N-di methyl ani line
(3.0 M) ﬁlﬁ %F (q? éranﬁd:‘oﬁ"i‘sﬁl“% CQIB@R'H*Q @répfeghpua@ Ett(HH Stmbe was

concentr at r 0 £S34
di ssol ved ieﬁs%%%l&% ?%%GV%?’FI% The fedet 8&‘9‘6 "OO@M %béré&) and’
concent r at egdultingvaedipitaftheras flepedd off, m&héﬁ With%ﬁd“&bﬂ ‘dﬁ& hﬁﬁteﬁ%‘ fw‘g tion

in the next step. _VYield: 2395|\/IS-ESI [ MFH] + = 539.
silica Yel (100 @HEIEEQ@CSOEWQSMM}IDGQ iThe Sohttth&uopled to 50°C acidified

e e A A o DL R 9B: Z e i 10 7o

.a stirredwss flkdrod Off and ekhshbyt With )
5- ani no- 4- ( 3- ( 2- br onoacet ai ni do) - pheniﬂ3 M V% Residual water was removed by

. pyridyl) - t edeaapdratias withyls4-diodkme- 6- car boxam de (exarrpl e 25(h), 200 ng) in

DCM (5 m,gw\lfgls addeg 5 ammo- 2- met hyl - propanol (300 ng). After stirring for
17hat 't enper - thereactlon m xture was diluted with DCM (100

o washegr ag. mﬁcog M 2 x 50 m), dried (MJSO4) and ke
concentrate v?npvacu résidue was is purified by HPLC using a Luna ( K

C-18 col unmL@i th t herfololwilias 6l BUNMOR =194 fofy) TFA  + 10% aq. -ACN ACN =
90110 to 10/90 (v/v) 1n 30 mn. The title corrpound was then |yophilized

froma mxture of 1,4-dioxane, 0.1%ag. TFA and water. Yield:73 ny
(TFA-sal t )Cb) 6-Chloro-5-cyano-4- (3-mtropheny1)-2 (4—pyndy1) pyrmudme
POCY, (50 ml) was added to a stlrred solution of 5- cyano-4-(3—mtrophenyl) 2-(4-

15 pyridyl) .6~hyd_roxy-pynm1dme (example 25(a), 18.3 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 concentrated under reduced pressure. The residue was dissolved in 1,4
‘dioxane and ice water was added. The resulting precipitafe was filtered off and washed

with water. Residual water was removed by coevaporation with 1,4-dioxane.

20 - Yield: 172 g s
MS-ESL: - [M+H]'=338.4 ( !
TLC: R;=0.7, silica gel, heptane/BtOAc = 3/2 (v/v)

(¢). _Ethyl  5-cyano-4-(3 -nitrophenyl)-2-(4-pyridyl)-6-( ethoxycarbon’y_lmethylthio)- ,
‘25 pyrimidine

DIPEA (9.8 ml) was added to a stirred solution of ethyl 2-mercaptoacetate (5.7 ml) and

6-chloro~5-cyano—4-(3—nitrophenyl)-2—(4-pyridyl)_—pyﬂ111idi11e (example 25(b), 17.2 g) in

- a mixture of EtOH (125 ml) and DCM (125 ml) under a nitrogen atmosphere. After 2 h

_ at room temperature, the mixture was diluted with DCM until complete dissolution,
30 washed with 0.5N aq. HCI, dried (MgSO,) and concentrated under reduced pressure. _
B




"M5-ESI:[MrH + = 548.2 20 HPLC: RL = 9.65 mn, columm Lun@d‘%l%ﬁﬁnga 3 pm
- 100 x 2.0 nm detection W= 210 mm, oven tenperature = 0.25
.M Jmn, eluent phosphate buffer 50 MM pH 2.1/water/ACN = 10/80/10 to
10/10/80 (v/v/iv), run time = 20 mn. Exanple 26 25 tent- Butyl

“5-am no-2-(4-pyridyl.)-4-(3-((N, N-bis-(2- rrethoxyethyl) _glycinyl)-am no)
hen 1 -tliieno 2 3~ m di ne-6-car boxami de#7To a stirred sol ution of
tert-butyl 5-am no-4-(3-(2-bronoacetam do) phenyl)-2-(4- :
pyridyl) -t NMSEHIZ, 3- dMVeMHT B 4210e- 6- car boxam de (exanple 25(h), 200 ng) in
DCM (5 - n1) was added bi s-(2-methoxyeth % am ne (300 ng). After stirring
for 17 h atlIom 30 tPefnpﬁxﬁaﬁlh@%égelathwtaﬂé/éé BorF M2 Xt/uy e was diluted with DCM
(100 nil), washed with.-ag. 3 March 2006 -50 NaHCG3 (1 M 2 x 50 nl), dried
" (MgSM) and concentrated in vacuo. The resi due was purified by HPLC using

a Luna G colurm vmththefollovmn :.0.1 %ag. TFA +10%aq
~ ACN ACN = ¢&) {ic Sea; 4-(3-MBOPHER : D-thisha.ard nysiaiding

| yophili.ze m Xt ure of 1, 4 d| oxane, 0 1 % aq. TFA and water. 5

Yi el d: ﬁ?O-ﬁrﬂtgb%-salt) MS-ESI: [M+HI+ = 592.2 HPLC: Rt = 12.02 nun,

-col um Lun®IPEAZRA). mB Was iR to 2. HirfdlsoREbE &F byl Nyan Q3 Iﬂmplﬁﬁ 2-
tenperature = 40C, flow = 0.25 m/mn, eluent phosphate buf f er pH

| / wat er/ ACI&H@m@yl}zréf(qtd)oupaermlybn@bylﬁw)vpmmdmyn (wiample- Zifc)yi 20.5 1@) Exaapl e
27 CHO LH and H 0 Ly LH a vj t ounds -
vere test e KR ﬁ&eﬁtﬁﬁn& @rr"@/ @EC(E?E)P Eeﬁ(a@ mbt g‘éfl ‘{18 i&ﬁgflghlcgd:gp
the human LhkkaceRd o1 TBRsk e. b ement
(CRE) / pronotor dlreoctlng@gle exp%&@?gﬁb%pa@@ ﬁred?um @gyelﬁlrceog%rter
gene BondEnt@HmhdkﬂngdahdvdeahéO“Gs coupl ed LH receptor will result in an
Increase’ of cAWMP, which in turn will induce an increased transactivation
of the | ucifgrase repgrd er construct. The luciferase signal was quantified

using a | um nescence counter. For test conpounds, ECS0 val ues
(concentr aMBHSHf t eM-+HEGpd2R8 causi ng hal f - maxi mal-

TLC: R;=10.5, silica gel, heptane/EtOAc = 3/2 (v/v).

15 (e). Ethyl 54amino-4-.(3-a:minophenyl)-z—(4-pyridy1)—thieno[2,3-d]py1ﬁtﬁdine—6— |
| carboxylate o | |
A solution of tin (II) chloride (21.0 g) in abs. EtOH (250 ml) was added to a solution of
ethyl  5-amino-4-(3-nitrophenyl)-2-(4-pyridyl)-thieno[2,3-d]pyrimidine-6-carboxylate
. (example 25(d), 15.7 g) in 1,4-diokane p-a. (250 ml). 37% aq. HCI (6.9 ml) was added
O 20  and the mixture was heated under reflux (90°C) for 16 h. The mixture was allowed to |
¢ool to room temperature and concenirated under reduced pressure. The residﬁe was
-suspended in EtOAc (500 mi). 4N ag. NaOH was added to obtain a pH of 10-11. The
mixture was diluted by adding sat. ag. NaCl The organic layer was separated, dried

MgS0,) and concentrated under reduced pressure.

25 Yield: 12.0g ‘
MS-ESI: [M+H]" =392.2 -
TLC: R;= 0.3, silica gel, heptane/EtOAc = 3/2 (v/v).

- (D.____5-Amino-4-(3-aminophenyD)-2-(4-pyridyl)-thieno[2,3-dlpyrimidine-6-carboxylic

30 acid .




20 (50 99 stinmul atlon) wer e cal cul ated. For t hat purposestmcﬁg{)&yvare o
‘program G aphPad PRI SM version 3.0 (G aphPad software Inc an Di ego)
was used. In a simlar way FSH agonistic activity of conpounds were tested
in CHO cells transfected with the luciferase reporter gene and the human .
FSH receptor. Results are shown in Table 1. 25 In vivo bioactivity To
nmeasure in vivo activity of LH FSH recept (13 -agoni stic conpounds ovul ation
induction in inunature mce were studied. In this assay inunature female

nce were [RotameidmnviHydroxide n@bY7 PHwhmEEO N0l 2. BolRkbRNbMMRiNy ARREMLITEL el y
48 hours later the -animals were 30 treated with a LH /FSH agonistic

(i(;npo;md d@ﬁ@?ﬁé@?@'@tﬁ%ﬂ@%@ﬁmwm %dﬁygofdmgeﬁ-cmbomaﬁﬁd;ﬁmﬁlq 2%(e), Qf?.fhd .
17, at a doge-|eve S wer ours _after
L Fan agom g & Plkeioal Leioite (1RuRD SR Bet i fb SBrdle it s e
2006 - 51 yixfrEHAS 99&5&% 3. a%2 8 Bthg ﬁ%ﬁ%&%ﬁgg hﬁlt@ eﬁ%ff‘@h%h%?d'\@hvgater

tested. The nean nunber of ova anmount except|
conpound of3&kmipirel dodl¢dvid €. Was niixthye wiabdidifledSo PEITE bexaddiigedN kHq EERR
(M FSH EC5 ~no-2- - met hyl t hi 0-4-(3-((N-nmethyl - N-(2-

Oéir\%lﬁtort Butél 5-a mi
~_hydr oxyet h{ y%'f 3t Hd e Wﬁqxperature for 2 h. The resulting precipitate was

thieno[ 2,3 Eﬁn g! 2. 73E- 9E-08 tert-Butyl

5- am no- 2- Frigt%%ﬁ iosﬁ&{%t@%&?@@dﬁ dl acuo&gtﬁéﬁﬁ -prop-2-yl)-glycinyl)-
am no) - pherﬁi&;m t hi engp? g- dj pyn mi di ne- 6 car boxam de 25..42E- 098. 06E- 07
tent-Butyl 5-am no-2- rrethylthlo 4-(3-((N (rrethoxyca

rbonyl met hMS -E§Fyci nyM=H] =364.2
10 TLC: R;=0.1, 51hcagel DCM/MeOH 95/5 (wiv). T - (

(g). tert-Butyl 5-a:mino-4-(3-aminophenyl)-2~(4-py1‘idy1)-thierio[2.3—d}pyrimidine—ﬁ-
carboxamide ' | . ' |
DIPEA (12 9 ml), zert-butylamine (7.8 ml) and TBTU (11.9 g) were added to a mixture -
15 of 5- ammo_ -4- (3 ammophenyl)-Z (4-pyndy1)-thxeno[2,3 d]pynmldme-6~carboxyhc acid
N (example 25(f), 12.0 g) in a mixture of DCM (250 m!) and DMF (50 ml). un_tier a
nitrogen atmosphere. After 2 h at room= temperature, the mixture was diluted with DCM
and washed with sat. ag. NaHCO;, 0.1N ag. HC] and sat. ag. NaCl. The organic layer
was dried (MgSO,Q and concentrated under reduced pressme The crude product was
20  purified by chromato graphy on silica gel, usmg mclﬂoromethmle/methanol = 1/0to 95/5 (;, (\1

(v/v) as eluent,

Yield: 12.2. g
MS-ESL  [M+H]'=4194
TLC: R;= 0.3, silica gel, heptane/BtOAc = 3/2 (v/v).

25

(h). . fert-Butyl 5—amino-4-(3-(2-bromoacetamido)—phenﬂ)—2-(4-pyridy1)—thieno{2,3—

dlpyrimidine-6-carboxamide ~
A solution of bromoacetyl bromide (0.59 ml) in THF (25 ml) was added dropwise to a
solution of tert-butyl S-amino-4-(3-aminophenyl)-2-(4-pyridyl)-thieno[2,3-
30 . dJpyrimidine-6-carboxamide (example 25(g), 2.0 g) and N,N-dimethy] aniline (3.0 mi)

~in THF (50 ml). After 30 min at room temperature, the mixture was concentrated under .~




“am no) - phenyl ) - t hi eno[ 2, 3- d] pydm di ne- 6- carboxam de 35. Q45 QR bodE- 06
tent - Butyl 5-am no-2-nethyl thi o-4-(3-((N
- ethyl -N-(2- nmet hoxyet hyl ) -gl yci nyl)- am no) - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne-
6- car boxam de 47. 00E-491. 01E-07 tert-Butyl 5-am no-2-nethylthio-4-(3-((N
(R 1- et hoxycar bonyl - 2- et hyl - prop- 1- yl )5 glyci nyl)-a mno)-phenyl)-th
i eno[ 2, 3- d) pyri m di ne-6-car boxam de 59. 6§ -093.48E-07 tert-Butyl 5-a m
no-2-met hyl t hi o-4-(3- ((N, N-bis-(2-methoxyet %) - gl ycinyl} . '
ani no) - pheniadpced pesseyre, sulspqyspiy rdisfolved ig- D&MD ER b, BvasigiEwdi4sat8Eq06

tent-Butyl & amno-2- 0:4-(3- ((2,.3-d o .
 hyr oxy pr NEEECY AaR TMBRL a8, Sohrene i rewen Theosidneaypy e withaut
. 6- car boxam @gthél 883 id BE1ef &gt - But yl  5-ami no- 2- et hyl t hi o- 4- (3-

((1, 3-di hydroxyprop-2-yl)-glycinyl)- - : : ‘ _
am no) - phenyhgldt hi enof3,8-d] pyri mi di ne- 6-car boxani de 82. 64E- 081. 00E-06 3
; 'I\/arch' 2096 M‘éZ_E'Sfﬂbl e E}{gr%?+n__g |5£1¢J§d) naneexarrpl e LH EC50 (M. I PSH EC50 (M

TLC: Rf= 0.3, silica gel, heptane/EtOAc = 3/2 (v/v).

(i). tert-Butyl 5-amino-2~(4-pyridyl)-4-(3-((N-( 1-hydroxy-2—mcﬂ1y1—pi‘op—2—y1)-

giycinyl)-mnmo)-phenyl)-thie11o[2,3-d}pyrimidine-6-carboxamide

10 To a stired solution of ferf-butyl 5-ami110-4—(3—(2-bro_m0acetamido)—-phenyl)-z_-(4-
pyridyl)-thieno[2,3-d]pyrimidine-6-carboxamide (example 25(11), 200 mg) in DCM (5

~ ml) was added 2-amino-2-methyl-propanol (300 mg). After stirring for 17 h at room

' temperature, the reaction mixture was diluted with DCM (100 ml), washed with aq. -
NaHCO, (1 M, 2 x 50 ml), dried (MgSO,) and concentrated in vacuo. The residue was

15 purified by HPLC using a Luna C-18 column with the following gradient: 0.1% aq. TFA

C +10% ag. ACN/ACN = 90/10 to IOIQO (v/v) in 30 min. The-tiﬂe co_mpound wﬁs thén. o

lyophilized from a mixture of 1,4-dioxaﬁe, 0.1% aq. TFA and water. |

Yield: 73 mg (TFA-salt)
MS-ESI: [M+H]" =548.2
- 20  HPLC:R,=9.65 min, column Luna C-18(2), 3 pm, 100 x 2.0 mm, detection UV = 210
( . nm, oven femperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 min. ’

Example 26
25 tert-Butyl _ 5-amino-2-(4-pyridyl)-4-(3-((N,N-bis-(2-methoxyethyl)-glycinyl)-amino)-

phenyl)-thieno{2,3-dpyrimidine-6-carboxamide

—

To a stirred solution of rert-butyl 5—amin6—4—(3-(2—bromoacetamido)-phenyl)-Z—(4—
pyridyl)-thieno[2,3-d)pyrimidine-6-carboxamide (example .2'5(11), 200 mg) in DCM (5
- ml) was added bié-(Z-meﬂloxyeﬂlyl)-anﬁne (300 mg). After stiring for 17 h at room
_30. temperature,. the reaction mixture was diluted with DCM (100 ml), washed with ag.




car oxam de

tert-ButyI 5-am no- 2- phenyl - 4- (3- (( N et hyl - N- (2- hydr oxy q\gé%h)é géym nyl

9. 82E- 09. 06E- 07 ami no) - phenyl ) -t hi eno[ 2, 3-d] pyrl m di ne-

tert-Butyl 5-am no-2-phenyl-4-(3-(N (rret hoxycar bonyi net hyl ) -gf yci nyl

' - - - boxam de
am no) - phenyl )-thi eno[ 2, 3-d] pyrf mdine- .01 E-08.48E-06 6-car
tert-Butyl 5-amno-2-(2-fury!)- 4(3((N—5 thyl - N-(2-hyd

roxyet hyl ) - gI ycl nyi )- am no) - phenyl ) -t hieno[ 2, 3-d] pyri m di ne-

)=
1D,

. 00E-09. 16 6- carboxam de 11 tent-Butyl 5-am no-2-(2-furyf)-4-(3-(N(1-

hydr oxy- 2- > ri¥p 22 y4 mly) dred (M 9S O, hmichodncphieated Jr vdvuenBheradidit was
pyrim di nepmﬁ@cﬁb? %ﬁ@ugﬁg 01584 Eof%acolumn with the followmg gradient: 0.1% aq. TFA

+ 10% aq. ACN/ACN = 90/10 to 10/90 (v/v) in 30 ruin. The title compound was then
lyophilized from 2 mixture of 1,4-dioxane, 0.1% aq. TFA and water,

5 Yield: 170 mg (TFA-salt)
MS-BSL:  [M+H}" = 592.2
HPLC: R, =12.02 min, column Luna C-18(2), 3 um, 100 x 2, 0 mm, detéction UV =210
nm, oven temperature = 0°C flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
2. llwater/ACN 10/80/10 to 10/10/80 (v/v/v) run time = 20 min.

o

Example 27
CHO-LH and CHO-FSH i vitro bioactivity
LH agonistic act1v1ty of compounds were tested in Chinese Hamster Ovary (CHO) cells
stably transfected with the human LH receptor and cotransfected with a cAMP
15 responsive element (CRE) / promotor directing the expressmn of a firefly Iuciferase
~ reporter gene. Binding of ligand to the G‘s-coupled LH receptor will result in an increase”
of cAMP, thch in turn will induce an increased tramsactivation of the luciferase

reporter construct. The luciferase signal was quantified using a Juminescence counter.
For test compounds, EC,, values (concentration of test compound causing half-maximal
20 (50 %) stimulation) were calculated. For that purpose the software program GraphPad
PRISM, version 3.0 (GraphPad software Inc., San Diego) was used. _
In a similar way FSH agonistic activity of compounds were tested in CHO cells
transfected with the luciferase reporter gene and the human FSH receptor. Results are
shown in Table 1. ' '
25 '
In vivo bioactivity
To measure in vive activity of LH/FSH receptor agonistic compounds ovulation induction

In immature mice were studied. In this assay immature female mice were primed with
urinary FSH (Humegon 12.5 IU/animal). Approximately 48 hours later the animals were

30 treated with a LH /FSH agonistic compound, the preparation of which is described in
examples 1, 4, 9 and 17, at a dose-level of 50 mg/ke. The animals were killed 24 hours
 after LI/FSH agonist treatment and the number of ova in the oviduct was




"12 tert-Butyt 5- am no- 2- (2fury|) 4-(3- (N : 3 March 2006
(rret hoxycar bony} nethyl)-glycinyl)- a mno)-phenyl)-thieno f

.2,3-d) pyrimdine- .21E-08.55E-06 6-carboxam de 13 tent-Butyl 5-anf

. Ro-2-(2-thienyi)-4-(3-((N nmethyl-N(2-hydroxyethyl)-g lycinyl)-

am no) - ph enyf)-thieno[ 2, 3-d] pyrfm di ne- 28E—09 44E- 06 6-carboxam de 14
tert-Butyl 5-am no-2-(2-thfenyl)-4-(3- ((N— o1 -

~ (et hoxycar bony! net hyl ) -gl yci nyl)- am no) - phenyl ) -t hi eno[ 2, 3 d] pyrf m di ne-
. 82E- 08. 21 ExfibroSepacaiyxanistel. Oibaverige BULY lanfmastwnge fsted: tl‘hé eiRvh )«mﬂ:rbéﬁnf

( (N N-di - ( 2 oqgtalrl]l% El I@Xm}:h &e CXCErHIOJ).l of the compound of example 17 (which was 0.4).

Table 1

name. example |LH EC50 (M) [FSH EC50 (M)
tert-Butyl 5-amino-2- ‘
methylthio-4-(3-((N-methyl-N-(2-
hydroxyethyl)-glycinyl}-amino)-phenyl)-
thienc[2,3-d]pyrimidine-8-carboxamide

1 | 273E-00 | 569E-08

tert-Butyl 5-amino-2-methyithio-4-(3-((N-

TP . (1-hydroxy-2-methyi-prop-2-yi}-glycinyl)-

‘ C L ‘ ' * tamino}-phenyl)-thieno[2,3-dlpyrimidine- ~
: : 6-carboxamide .

2 5.42E-09 8.06E-07

tert-Butyl 5-amino-2-methyithio-4-(3-{(N-
(methoxycarbonylmethyl}-glycinyt)-
amino}-phenyl)-thieno[2,3-d]pyrimidine-
6-carboxamide '
3. 5.97E-09 1.44E-08

tert-Butyl 5-amino-2-methylthio-4-{3-({N-
ethyl-N-(2-methoxyethyl)}-glycinyl)-
-|amino}-phenyl)-thienof2,3-d]pyrimidine-
6-carboxamide . :
4 7.00E-09 1.01E-07

tert-Butyl 5-amino-2-methylthio-4-(3-((N-
(R-1-methoxycarbonyl-2-methyl-prop-1-
yh-glycinyl)-amino}-phenyl)-thieno[2,3-
d}pyrimidine-6-carboxamide

5 '9.63E-08 3.48E-07

tert-Butyl 5-amino-2-methyithio-4-{3-
- {(N,N-bis-(2-methoxyethyl)-glycinyl)-

( j ' amino)-phenyl)-thienol2,3-d]pyrimidine-
o 6-carboxamide

B 1.00E-08 1,18E-06

tert-Bulyt 5-amino-2-meathylthio-4-(3-
{(2,3-dihydroxy-prop-1-yh-glycinyl)-

" {amino)}-phenyl}-thienol2,3-d)pyrimidine-
B-carboxamide

7 1.22E-08 1.13E-06

teri-Butyl 5-amino-2-methylthio-4-(3-
{{1,3~-dihydroxyprop-2-yl}-glycinyl)-
amino)-phenyl)-thieno[2,3-d]pyrimidine-
6-carboxamide

8 2.64E-08 1.00E-06




am no)phenyl) t hi eno[ 2, 3-d] pyri mi di ne- .13E-08.81 E-06 6 Q@gﬁffg 16 3 -
March 2006 - 53 Tabl e | .(continued) narreexarrpl e LH E%g% EC50 (M

'tert-But.yI' 5-amino- 2- et hyl am no-4- (3- ((N-ethyl - N (2-nmethoxyethyl)-g
l'ycinyl)" 7.04E-08.25E-06 am no}ph enyl) t hi eno[ 2, 3-d] pyri. m dl ne- .
6- car boxam de tent-Butyl 5-am no-2-(N, ‘

di met hyl am no) - 4- (3- ((N-nmet hyl - N-(2- 8. 4?@' 08 1. 63E—06

hydr oxyet hyl ) ci nyl ) -am no) - phenyl ) -

t hi ena[ 2, 3-d] Bgi’fén]i@foﬁ wddar boxani de tert - Butyl 5- am no- 2- et hy| ani no- 4- (3-

((N-(net hoxycar bonyl net hyl ) -gl ycinyl)- 9.29E-08 2. 30E-06 am
no) - phenyl ) -t hi eno[ 2, 3-d] pyri mi di ne- 6-carboxami de tert-Butyl

5- am no-2-i sopropyi am no- 4-

name example |LH EC50 (M) .|FSH EC50 (M)
tert-Butyl 5-amino-2-phenyl-4-(3-{{N- ‘

ethyl-N-{2-hydroxyethyl}glycinyl)-
amino)-phenyl)-thieno[2,3-d)pyrimidine-
B-carboxamide

9 | 482600 | 6.06E-07

tert-Butyl 5-amino-2-phenyl-4-(3-(N-
(methoxycarbonylmethyl}-glycinyl}-
amino)-phenyl)-thieno|2,3-dlpyrimidine-
8-carboxamide - - .
10 1.01E-08 2.48E-06

tert-Butyl 5-amino-2-(2-furyl)-4-(3-((N- ' | (O
methyl-N-{2-hydroxyethyl)-glycinyl)- '

amino}-phenyl)-thieno[2,3-d)pyrimidine-
B-carboxaride

11 4,00E-00 | 6&.16E-07

tert-Buty! 5-amino-2-{2-furyl}-4-(3-(N-{1- -
hydroxy-2-methyl-prop-2-yl)-glycinyl)-
amino)-phenyl)-thienof2,3-d]pyrimidine-
6-carboxamide . : :
12 1.18E-08 2.97E-06

tert-Butyl 5-amino-2-(2-furyl)-4-(3-(N-
(methoxycarbonylmethyl}-glyciny!)-
amina)-phenyl)-thieno[2,3-d]pyrimidine-
&-carboxamide

. 13 1.21E-08 2.55E-08
tert-Butyi S-amino-2-(2-thienyl)-4-(3-({N- ' '
methyl-N-{2-hydroxyethyl}-glycinyi)-
amino)-phenyl)-thieng[2,3- d]pynmid:ne-
B-carboxamide ‘ a ‘ (
14 | 528E08 | 1.44E-06 C

tert-Butyl 5-amino-2-(2-thienyl)-4-(3-((N-
{methoxycarbonylmethyi)-glycinyl)-
amino}phenyi)-thieno]2,3- d]pynmldlne
6-carboxamide ’

15 1.82E-08 3.21E-06

_ |tert-Butyl 5-amino-2-(2-thienyl)-4-(3-
{{N.N-di-(2-methoxyethyl)-glycinyl)-
amino)}-phenyl)-thienof2,3-d]pyrimidine-
§-carboxamide .
16 2.13E-08 6.81E-06




3-((N-et hyl - N-(2-net hoxyet hyl )- 0.24E-08 2. 95E-06 gl yci : _
%yi ) -am no) - phenyl ) -thieno[ 2, 3- d] pyri m di ne-6-car boxamscl\éartcgrzg?eBut yl

. 5-am no- 2-al Iyl am no-4-(3- ((N-_ (net hoxycarbonyl nethyl)-glycinyi)- 1.70E-08
5. 60E-07 am no}phenyl)-thieno[2,3-d] pyrimdine- 6-carboxam de tent-Butyl
5- am no- 2- net hoxy-4-(3-((N-  ethyl-N-(2- maﬁmxyet hyl)-glycinyl)- 2.16E-08
9. 53E- 07 ani no) - phenyl ) -t hi eno[ 2, 3-d] pyri mdine- 6-carboxam de tert-Butyl
5-am no-2-al l yl oxy-4-(3-((N et hyI N- ( 2- met hoxyet hyl ) -gl yci nyl)- 3. 68E-08
1. 74E- 06 ami_no) - phenyl ) -thi eno[ 2, 3-d] pyri mi di ne- 6-carboxani de tert-Butyl
5-am no- 2-1i qggfequgﬂmﬁwﬁ ((N-ethyl - N-(2- met hoxyet hyl ) - gl ycinyl)- :
4.82E-08 2.51 E-06 am i no) - phenyl)-thieno]2, 3-d] pyri nidine-

name example {LH EC50 (M) |FSH EC50 {M)

tert-Butyl 5-amino-2-ethylamino-4-{3-
({N-ethyl-N-(2-methoxyethyl)-glycinyl)-
amino)-phenyl)-thienci2, S-d]pynm|dine
G-carboxamide

17 1.04E-08 1.25E-08
tert-Bulyl 5-amino-2-(N,N-
dimethylamino)-4-(3-({N-methyl-N-(2-
hydroxyethyl)-glycinyl}-amino)-phenyl)- -
thieno[2,3-d]pyrimidine-6-carboxamide
’ 18 1.45E-08 1.63E-06

SN N :
( tert-Butyl 5-amino-2-ethylaming-4-(3-
((N-{methoxycarbonylmethyl)-glycinyl)-
amino)-phenyl)-thieno[2,3- d]pynm:dme-
6-carboxarnide

19 | 220E08 | 2.30E-06

tert-Butyl 5-amino-2-isopropylaming-4-
{3-({N-ethyl-N-{2-methoxyethyl)-
glycinyl}-amino}-phenyi}-thienof2,3-
d]pyrimidine-6-carboxamide _ :
20 4.24E-08 2.95E-06

tert-Bulyl 5-amino-2-allylamino-4-(3-((N-
(methoxycarbonylmethyl)-giycinyl}- : g
amino}-phenyl)-thienof2,3-d]pyrimidine-
B-carboxamide

21 5.70E-08 5.60E-07
tert-Butyl 5-amino-2-methoxy-4-(3-{{N-
ethyl-N-(2-methoxyethyl}-glycinyl)-
o amino)-phenyl}-thienocf[2, 3-d]pyrimidine-
: C.) B-carboxamide S
; 22 1.16£-08 | 9.53E-07

tert-Butyl 5-amino-2-allyloxy-4-{3-{{N-
ethyl-N-(2-methoxyethyl)-glycinyf)-
amino}-phenyl}-thienof2,3-d)pyrimidine-
B-carbuxamide

23 3.68E-08 1.74E-06

- {tert-Butyl 5-amino-2-isoptopoxy-4-(3-
{{N-ethyl-N-(2-methoxyethyl)-glycinyh)-
amino)-phenyl)-thieno]2,3-d]pyrimidine-
B-carboxamide .
24 7.82E-08 2.51E-06

tert-Butyl 5-amino-2-(4-pyridyt)-4-(3-{{N- ~
(i-hydroxy-2-methyl-prop-2-yl)-glycinyl)-
amino)-phenyl}-thieno[2,3-d]pyrimidine-
6-carboxamide

25 3.47E-08 4.00E-07

tert-Butyl S-amino-2-(4-pyridyl)-4-(3-
{{N,N-bis-(2-methoxyethyl)-glycinyl}-
..|amino)-phenyl}-thieno[2,3-djpyrimidine-6-
carboxarmide

28 3.82E-08 | = 1.23E-06




- 6-carboxami de tent-Butyl 5-amino-2-(4-pyridyl)-4-(3-((N 3dchY¥Hos
roxy-2-nmet hyl -prop-2-yl)-glycinyl)- 5 47E-08 4. 00E-07 am %
i no) - phenyl ) -t hieno[ 2, 3-d] pyri m di ne- 6-carboxam de tert-Butyl . .
5-am no-2-(4-pyridyl)-4-(3- ((N, N-bi s-(2-methoxyethyl)-glycinyl)- 6.82E-08,
1. 23E- 06 am no) - phenyl ) -t hi eno[ 2, 3-d] pyr |mgn di ne-6- oar boxam de 3 March
2006 - 54 Cainmse 1. Athieno[2,3-d]pyrinrdi'ne- derivative according to
general formula |, R3 R4 Rl 11 R5 (Fornmula I) .5 or ‘a pharnaceutically =~ -

- acceptable salt thereof, wherein Xis Qor HHAiIis S, NH NR6), 0 or a
bond; R is (1-4Callcyl, (2-4C) alkenyl, phenyl or (2-5C) heteroaryl, the
phenyl or heteroaryl ring optionally being substituted with one or nore of
the group of 10 substituents: hydroxy, halogen, nitro, trifluorozmethyl,
cyan, am n€laims - 4C) (di)alkylanmino. RZ is H (1-4C al kyl,

(1-4Qal ko_)iy( 2'}6 @i@r{olﬁ,ls-(ﬁﬁwri] . dd&]?é( c\fénzxz_aé\% ?clciéydiﬁg to general formula ], _

R3 R4

i Xro\
j]/\'il . R5
o] R2 X
NH,
(8]

N/] N
R1\A)\\N s NH

(Formula I) | '

5 or a pharmaceutically acceptable salt thereof, wherein
XisOorHH |
A is 8, NH, N(R®), O or a bond;
R' is (1-4C)alkyl, (2-4C)aikeny], phenyl or (Z-SC)heteroaryl, the phenyl or
heteroaryl ring optionally being substituted with one or more of the group of

10 ~ substituents: hydrdxy, halogen, nitro, trifluoromethyl, cyano, amino or (1-
4C)(di)alkylamino. 7
R?is H, (1-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl or hydroxy(2-4C)alkyl;
R’and R* can be independently selected from H, (1-4C)alkyl and hydroxy(1-
4C)alkyl;

15 R’isHor (1—4C)alkyl,'and

R°® can be selected from the same groups as described for R!.

The compound according to claim 1 wherein X is H,H.

The compound according to claims 1 or 2 wherein R® is (1-4C)alkyl.

The compound according to claims 1-3 wherein R> =R,

20 The compound agcording to claims 1-4 wherein R>=R*=H.

The compound according to claims 1-5 wherein R? is (1-4C)alkyl.

N e v s woN

The compound according to claims 1-6 for use in therapy.




R3 and R4 can be independently selected fromH, (I-4C)al 5*}1({@,?9 obwdroxy(1-
4C)al kyl; 15 R5 is Hor (1-4€ ‘alkyl, and R6 can be sel eted f fom t he same
-groups as described for R. 2. The corrpound according to claim1 wherein X
'is H H 3. The conpound according to clains 1 or 2 wherein R5 is
(X-4Qalkyl.. 4. The conpound according tosglains 1-3 wherein R3 = R4. 20
5. The corrpound according to clains 1-4 wherein R3 = R = H 6. The.

conmpound accgprdi to cl 1-5 wherein R2 is_(1-4Q) al kyl 7. The
conpound ac%r dl‘ﬂgh gﬁ“ﬁ CIBOFRAN GrgepT Sﬁlgfh@ieé‘ﬁ[/z gdlmﬁn@@mpossd 8. A
pharmaceutical cRARAM hige m di.n und. .
according to clains 1gttb%r a gﬁ@? eut c%?@gla%cgg%@l%%ﬂ ﬂlvag?ﬁ)?%

: thereof, in admidetixine with b phamphantiailyutispadblyangieept abl e auxiliary. 9-

Use 'of thie O[ZJ} dlpyrim di ne gonpounds according to claims 1-6 or a 5
~ phar maceut i cal | PS§QE SyeneiRe- @Jﬁb @ eprypauads h@ogghgtmlam ﬁwnaf acture of

' d f | f thi 2,3-d
Syrm Id::ngegf)npgjun S aﬁ%%?l | RQ L ft&bfl%?% ?Fégﬁl('a%e]tg?reé%%ﬁ&}et I qf§,1 ]

accept abl e sal t niydicelenbfs thdedr@el of REtilithe nmanufacture of a msdl canent for
the treatnment of fertllltg/ di sorders in patients. 10
10. Use of thieno [2,3-d] pyrimidine compounds according to claims 1-6 or a pharmaceutlcally

acceptable salt or solvate thereof for the manufacture of a medicament for the treatment

of fertility disorders in patients.

10






