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'(54) Title: GLYCINE-SUBSTITUTED THIENO [2,3-d]PYRIMIDINES WITH COMBINED LH AND FSH AGONISTIC AC-
TIVITY

{57) Abstract: The present invention resides in glycine substituted

R3 R4 thiend[Z,B-d]pyrimidine derivatives according to general Formuia 1, (I)

o or a phamaceutically acceptable salt thereof, wherein X is 0 or HH A

Y\'}‘ RS is S, NH, N(R®), 0 or a bond; R! is (1-4Calkyl, (2-4C)alkenyl, phenyl

Rz X or (2-5C)heteroaryl, the phenyl or heteroaryl ring optionally being

NH, () substituted with one or more of the group of substituents: hydroxy,

p 0 halogen, nitro, trifluoromethyl, cyano, amino or (1-4C){di)alkylamino and

N | N : R?is H, (1-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl or hydroxy(2-4C)alkyl; R3

Ri. ){.‘ and R# can be independently selected from H and hydroxy (1-4C)alkyl; R>

ot P N v i35 H or (1-4C)alkyl. RE can be selected from the same groups as described

for RY. The compounds of the invention have LH as well as FSH receptor
activating activity and can be vsed in fertility regulating therapies.
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“for R. The conpounds of the invention have LH as well l\fa?&l‘hé@’(%ept or
activating activity and can be used in fertility regul ating therapies. ‘3 o
. March 2006 1<1 G ycine-substituted thieno[2,3-d] pyrimdines with conbined.
JLH and FSH agonistic activity 10 5 The invention relates to conpounds
havi ng gl ycoprotei n hornone agoni stic acti vi ty, in particular to conpounds
havi ng both Luteinizing Hornmone (LH) and Follicle Stinulating Hornone
(FSH) ‘agonistic activity. The invention furthernore relates to
“phar maceutical conpositions containing the sanme as well as to the use of
t hese conmpounds in nedical therapy, particularly for use as a control of

Fanct | ons” i nel ue ng CHEREESTIEAERE AR S B b i dortbiRed Y

duct i oce The hypo SH and LH for exanple
:)Ieg;/oaugi i/\c/)tealorrol ZSI n the }S/PI %@gﬁgrpgﬁgﬁggﬁcﬁc% I opnent and xanp

mat uration whereas LH is involved in induction of the ovulatory 15 process_
(Sharp, R M Cin. Endocrinol 33:787-807, 1990; Dorrington and Armstrong, .
~ Recent Prog. Howa rBesicaS rel -4 2omt S B3R qgigldcon

| 15:2258-" 2265, .2000) . Currently, Lf PP %M%g %W%mtﬁﬁ”ﬁ oS BT

with FSH, fasvetyak Iaaﬁhc\%%rltﬂﬁp@pmmﬁls |ha‘émg ﬁrhﬁmp&ﬂmqm(bﬁ) ond Fo}hclen

vitro ferti Shﬁl%ldtiﬁ“i I([éﬁ'ﬂ:cﬁaea@ﬂ) rﬁéﬁﬁfsh? r&cf?wty Zﬁleoi‘ﬁ"&éxﬁg g;;ih@%@%erreha Otto and

: anovul at ory wonen (I nsler
Rosenwaks, ~DBhargagg Cﬁeﬁ?mpﬁmr?ocolfﬁ%ﬂ%e?h%s@el@s el g, toathenssd ofsthéssr

- male hypog&ﬁﬁﬁmﬂsﬁﬂﬁeﬁaﬂ%ﬂﬁ}e Eﬁicbiaﬂyf@%b@‘@ﬁ%&ﬁkdl%f?&%]g@n specific

-gonadal cell types to initiate ‘ovarian and testicular rentiation and
sferoi dagenesis. The actions of these pituitary and placental 25 hornones
are nedi ated by specific plasma nmenbrane receptors that -are nmenbers of the

. large fami |y oGofadehepRi @eﬁeumb@@aﬂt%mmgﬁaam%ty@%ga@ fiRbfichsShoglBe
pol ypepti de WILh]I seven transmenbrane domains and are able to interact wth

the Gs prot BFRPONERJIERperasre 1 T58ualen wat 187 1eprodedivg| Pregess-adhe hypophyseal :
Gonadot r opi gadess c}jlﬂ@FiSIfE[th L reforRRubbIE (MY PPSEEI ﬁﬂé‘up@le'sﬁﬂhf’ahgﬁ oﬁf'ﬁﬁﬂbl@u man

-urine. sourcges and are,of |low purity (Norse et al, Ame J: Reproduct.
“I'munol . antEvelopment and maturation wheréas LH is involved in mductmn of the ovulatory
| 15  process (Sharp, R.M. Cln. Endocrinol 33 787-807, 1990; Dorrington and Axmstrong,
Recent Prog. Horm. Res 35 301-342, 1979; Levy et al, Human Reproduction 15:2258-

12265, 2000). :

~ 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,
Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5:3-13, 1988), as well as for male

oy
@ S hypogonadism 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 activated or



M crobiol ogy 17:143, 1988). Alternatively, they can be pgepaLesh

reconbi nant gonadotropins. In addition to these proteins, gonadotropin
receptors can be activated or 3 March 2006 deactivated by synthetic low
mol ecul ar wei ght' conpounds. Bicyclic heteroaromatic conpounds have been

~ described in WD 00/61586. By in vitro and2 n vivo experiments they are
~shown to be useful as LH agonists. In normal -femal es the rel ease of

pituitary ldehd @Gt evvhlc

pr ecedes tggmégt%%gtl onabol éat?‘ggﬁﬁ%ﬁtﬁﬁ er g%&%@%?@él GPEFTGaqmatic
physi ol ogi Wedrdiave deen descobed i tBGBy fiobitriocaddai wiupexpesinmntd

| ut ei ni zat wareyﬁﬁﬂrx?t&ﬁ%séﬁlllgsLﬂigbro H-surge in'the in VtIVO ler?ductl on of

t hese phenonéna I's undispute e of the FSH surge is l.ess clear.

Wtro by 'tdhé“iﬁgﬁﬁﬁ‘nfﬁg’ﬁ?@(%@ff%“” TH IR ARSI i) | "
- overcongs RYP®FErECHVHED PrReG rﬁéﬁﬂgﬁm Gvulation diMactahzedw three distinct
- el | | Endopnymbglcaﬁf}hén%eﬁ%e %‘69%13 n, FAfbAk: | t.} hutkihs &"”m. oht

nmeiosis ac ting stero ga_ Fosed harern ar
_conpounds then relRoof $ufEe \in thﬁnmaeld’pt indnction DF theﬂa ph¢npmena is

~ unexpect edindisgiesd, fﬂ@dﬂro?fé éﬂh@ FEE-Giwbt PsClEésleéz% H&@%\%? "iﬁh&é bée§1 shobl§& frecteﬁgy

conmpounds @re &Hn %3{22 3-d) pyri mdrnes whic osition o
~ pyrimdizi FoHnip matyratipnoi atrpr@hgndugmguqmmua: helisntot produgesa
"fEbZ“ ncu: efloRk thitepdmif Qﬁérbéxﬁéb hyﬂ@daﬁhnes?&la ?1%9{83{@9 B, Mol, |,
ree--ato unc I'z€ a
~substitut e@ @ﬁﬁﬁ%cﬂﬁg‘gu &hé? 3@901 Hehig e &@uﬁhﬁﬁ@ IrSHmegpimadivating
_activity isers degrees but typically less than the LH agonistic .
activity. 20 The pr esent i nvention resides in gl yci ne substit ut ed

~thieno[ 2, 3-dj PIBISOR s Bt Y Aol ViR, FEBRLANAG ARSI, | 8 R4

(.Formul-a l(}é gégt ﬂ-{ a pharmaceuti cal acce l'e's har 80t wherei n .
3 I\/B.r ch 20padditionto act1v1ty unexpectedly they can also have FSH activity. In general

. 15 these compounds are tl:ueno[Z 3~d]pyrimidines which at the 4—p051t10n of the pynmldme
~ Ting 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

. Tlle present invention 1681des in glycine substxtuted thleno[z 3-d]pynm1dme‘ |
’ denvauves accordmg to general formulaI

(F ormula I)

25 “ora pharmaceutlcally acceptable salt thereof, wherein -




"Xis 0Oor HHAIs S, NH NRW, 0 or a bond; Rl is (1-4ghmdkybeos -
(2 4C) al kenyl, phenyl or (2-5C)heteroaryl, the phenyl or heteroaryl ring
.optl onal |y bei ng substituted with one or nore of the group of substituents:
4iydroxy, s halogen, nitro, trifluoronmethyl, cyano, amino or (1-

40 (di)al kylaniino and R2 is H, (1-4C al kyl, (I-4C)al koxy(2-4C)alkyl or
hydr oxy(2-4C)al kyl ; R3 and R4 can be mde‘p%ndently sel ected fromH,

(1-4C) al kyl and hydroxy(l 4C)alkyl; R$ is Hor (1-4Calkyl. R can be

sel ected fré(msﬂerﬁéi're groups as described for R. 10 The term (1-4C) al kyl
as used in tyh ?F(gls or mula | neans a branched or - unbranched

al kyl group aV| ng Car on é’tbm; bei ng nmet hyl., et hyI n- propyl

isopropyl 4 [ # Y, ter 4C as. used
inthe deti ?%l ﬁf’@’rﬁ% aﬂlgerngaf?he i G{Lr’.éﬁgﬂ&gtpmy st rPS‘P’éﬂ j’t?%/eé‘l’%hyl
group havi ngngoptlmlbdvmr@tauhmtutﬁ:émgl atiery mord e pthepesuy of sﬁbstﬂﬁ@lﬂﬁw&ox

kﬁ%?y%kéiﬁ%éﬁeﬁlﬂﬁ%tﬁ%@ﬁ% LN f ek elCai i, “%n%aﬁcﬁ”’pe”y' >
1-4 X ,

.- é}] t ac?hgdl MRt el e Fhﬁs&ﬂgﬁizﬁl#ﬂ 2 car 8§f,dat o,

Lerm (140 af%o;%?%h%%%%#d&ﬂ&E@eﬁﬁﬁrﬁfﬁqﬁ% DRSS ome.

attached wygq{glxmg@@ m to anot her al kyl gr oup haV| ng 2-4 carbon atons,
the al kyl noieties having the same neaning as previously defined. The term
hydr oxy( 1- 4@9@dn‘ﬁé'seﬁ@@ﬁ%o%?tﬂ%ﬂh@@%@%?&&cﬁﬁé@ﬁ? | to an alkyl group 25..
~=shaving 1-4 carbon atons, the al havi ng e sanme nmeaning as . .
@rbew ougj y defined. The term hydr oxy( 2- 4C) al kyl neans an:hydroxyl group
attached to an al kyl group having. 2-4 carbon atons, the al kyl noiety

Havi ng t he sanEharzami(igh@slkpl ey usadsinythe (:ﬂefﬂﬁlﬁeﬂ.ofliﬁnﬂiﬂ@ ItRéatks a branched or -
- (1-40) (di) gl iy a | cyl, groups having 1-4 carbon,
~ atoms as previ oug%y%gg? %%}igqgatv%%ﬂv%c 1hog ?frf’%\sblégwga?’(?hp’%e% c‘hPW@fb S

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-z-propenyl 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. *




-4 The term (2-5C) heteroaryl means an, optionally SUbStIE omatic
group having 2-5 carbon atons, .at |east including one eteroa om sel ected
fromN, 0 and/or S, like i[mdazolyl, thienyl, furyl or pyridyl. The term
hal ogen means fluorine, chlorine;-bromne or i odi ne. It has been shown that
conpounds of the above nentioned fornmula | can show agonistic LH and FSH
activity. In an in vitro bioassay using CH@ eells. stably transfected with
the human LH or FSH receptor, respectively, the ECGwith regard to the LH

.receptor was t rd_to,the FSH
| recegtor ‘t he Eﬁcgg?aﬁas bgs%%ﬁgm&%%&ﬁ?%%%%#i %%Ei’agaﬁ% baimg es
" from an act#vi 4o alope, At leg%rgﬁluﬂmg on¢ heseyontont saltdtediframi Nip O andibo 8] 1ikO%

of the LH aggRbsi pﬁhg%} %&gl osed herein is a-pharnmaceuti cal
conposition conpriSing a 8 --dj pyrimdine derivative' conpound or

sal t's ther eof Tﬁélte?ﬁﬁdltﬁvenn%ﬁ@ﬂ%nné RiBhnd. bromiliFor BBl | On fur ther
resides in a pharmaceutical conposition conprising a reno [2, 3-d]
pyrim disne conpound as defined above or a pharmaceutically acceptable salt
or solvate.thereof, in adm xture with a pharmaceutically acceptable

auxiliary . Thhbasheneslmmpbwmwmmmemgomnédﬂendd&uﬁwmnmX%%nfdé@d in

t herapy. :A t tion.r €s,,|

a.thienof Z%-yéﬁ r| m di n conﬁ%ﬁ% Sﬁﬁ““f’ﬁ?é@ﬁé}l% ?‘T?E‘Fécﬁed‘f"ﬂfthfbﬁe
smanuf act ur éum:an HMlE‘&ﬁemeerrespwmdm thel EC g fwifheregindi to\the LIDfezeptop fwaizabl y
1 nduction leat P und c e i vate both
the LH and P BRIl nad ST0ENE SAgkcnr HBCPAR PR AT HE0lar e ﬁé@w used
t her ef of e - fhanal (FM.h Eypically theHSH aam'lefsrangbmﬁ‘bmran hittvityfabbant% Jethed H

further -asp o I n.th of thieno [2,3-d].

pyrinidine % nﬁ%&ﬁ&dls]&édsﬁé‘%??{rﬁtg@/&gg %gia%oﬁ}ﬁé’ﬁ'w&'i&?ﬁ cally acceptable

salt -or 'solvate thereof for the manufacture of a nedicanent for the:

" treatmert, of fertil.i ty.disorders in patients. The thi‘eno[2,3-d]pyrim di ne

conpounds” of thjsg LR 97 p %@%a Qg chiral carbon atons.

~ 'The conpounds masyot here; olre %t aln %ggmgﬁomgp?ﬁsf% pure conpounds or as
‘a mixture Giens{3tdipymmisdise alvdvative ranpoundr or. silky iheteof Gavivlt didigegeral he

o gEL :)?rla![ ggfgr e C rrﬂ'wgndst %abtg%r Hglrémd‘ésnl?l%helmr}la}:e%%ca?composmgn cgnrlp}/nss}nglal I zation or
. thleno [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 ' '




-4a For therapeutic use, salts of the conpounds of fornubgﬁ%cﬁg&xpe t hose
wherein the 30 counterion is pharnmaceutically acceptable. wever, acid
addition salts of bases according to formula 1, nmay also find use, for
exanple, in the preparation or purification of a pharnmaceutically
accept abl e conpound. All salts, whethey pharmaceutically acceptable or

not, are included within the anbit of the present invention. 3 March 2006 5
Exanpl es of acid addition salts include those derived from m neral acids
such as hydrochloric acid, phosphoric acid, sulphuric acid, preferably

hydr ochl or i cFaahétapeatichise NalibdTithe @flpHSnds | itric.acid, _tartaric acid,
acetic acid, lactic acid, nalei c-gigi d,&hgﬁgﬁwéi&%&é%os?ﬁhﬁpf’ ®cid,

gl yco?d ¢ @upterion dt iphpenageiticallyn deaeptable. KHowsdr) abide additibni SifsabF Masdout es

for the coopmmms r , n ical l acceptable salts
t hereof, also efﬁ}e%frr%lgﬁtlgwﬁ fajeslo(r?négybt% hg)?%’g#le%’ f BP OEPEPPﬂg?a&WBscuI ar

i n{ ectiorfg, asi dmagmtnaly | ﬁﬁcépﬂabhnsom'ppumhvﬁiiou?tsi nsjvh&tpér? ph?l;%iaceutically
i ntraper ideogRMleioRhs J . and_intranasal adninistration
Preferably, 't heegorrp%ur?gg&rlr%y Be a”‘gtﬁngﬁ%n@%té’? WSSGBEE’IVF@C’HThe exact dose and

.reginmen-of adm nistration of the active ingredient, or a pharnmaceutical
conposition thereof, will necessarily be dependent upon the therapeutic
effect to be achieved (treatnent of infertility; contraception), and nmay
vary with the particular conpound, the route of admnistration, and the
age and condition of the individual subject to whomthe nedicanent is to
be adm nistered. i5 In general, parenteral admnistration requires |ower
dosages than other nethods of - adm nistration which are nore dependent upon
adsorption. However, a dosage far humans preferably contains 0.0001-25 ny
per kg body wei ght. The desired dose may be presented as one dose or as
mul tiple subdoses adm ni stered at appropriate intervals throughout the.
day. In case of fenmale recipients, doses may be adm nistered at 20
appropriate daily intervals throughout the nenstrual cycle for follicular
support or as a single dose for ovulation induction. The dosage as well as
the reginen of adm nistration may differ between a female and a male
recipient. In case of in vitro or ex vivo applications, like in NF
applications, the conmpounds of the inventions are to be used in the

i ncubation nmedia in a concentration of 25 approximately 0.01-5 g/ m.




*The present invention thus also relates to pharnaceutlcahhﬁg 980 |ons
"Conprising a thieno[2,3-d]pyrimdine conmpound according to fornu I n
.adm xture with pharnaceutically acceptable auxiliaries, and optlonally

gt 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 ther®ef. Pharnaceutical conpositions
i nclude those suitable for oral, rectal nasal, topical (including

- transdermal, b%ﬁé}c@ﬂf‘a&ﬂbdddﬂ%aéa)ﬁs e T R S

Mar ch 2006 subcut aneous, | ntranuscu ravenous
admi ni strat EXﬂﬁOChTCmP a@énpb@&?hpmgcxﬁayulpbm eqzlelr grbfd:mblyahyy]mmﬂdmdaoz@ dndknown

in the art &%mﬁ@%&ﬂ@qﬂ{e cﬁ k acgé(@ﬁpdln% ach h%%i&?&%a%ﬂ hn§C| e};,i]lg fﬂngtch

descri bed i nTGennaro et armaceuti ca

ed., Mack Pised, feﬁm‘gae@reixww amb@uwmeaeémdutba ¥ke.Part .5 8.

, .Phar maceuti cal Preparations and Their Mnufacture). Such nethods include
the step of bringing i n asSoci ation the active ingredient wt h any

auxiliary age al so na sor redlents
‘incl ude thosenéuctahven %ﬂa ?%Icf“ﬂ %{ﬁ} S(CBHOHRSS © E% fﬂ u‘F‘F"‘\HWers
" binders, didcoepittde salthi then&bﬁgtearre&rreﬂ ubheremmk she moive ﬁ]ﬁﬁé(ﬁentfah'éim&émﬁémﬁﬁe nts
and wettin 05|t| ns suitabl
adni ni str a?’fl nﬁarr{asy s%%c%%agggwﬁe@igﬂég nﬂﬁms 1{5 m%?(?ﬁ%fbseorﬂtrfl rﬁ P$=s
- tablets or orclaptsbhmg,nasﬂi akamspaunteerfer@tlﬁnmbemmpmm% niRy B@Iadmmﬁﬁteﬁﬂ
~suspensj.on | y 0. b res as. a bo

.past €. ic’Them%-1 fposi ’.Y%Fms‘ﬂ g%%g?:a}'géln%}?l %fall%?'gi%gﬁ %%Bt%%‘{l?“g’r % 8r
{enema for m@rm&ceumhhcmngomaom d'xerecﬂfswﬁbnecpmnhﬂm&pea@bm npsi thettheapeutic
Suitable ¢ t e n e erile inj.ection.
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for exanpl @agsaladcorimpusdatht wowpo of edministchtivay ahé thd tagednd moadlﬁbﬁezfeﬂldrl ed
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carrier, for exa wat er prior O USE I ons, or

f | | ude f . |
for e ons, ?%ﬁﬁéﬁi alslr? MBS Sl 083 5°4az%er g g5 rldld &, | e
aerosol s, ndmipisteation Whlqhnstlﬁf foret depend@itevpdn edrofRicd- dfqvavienudidosageofspounds

of t h? i ”V%Ufﬂaﬂypﬂs?é}aﬁil %Bntlaﬁls%ﬁdi Lﬁtrﬁé %gr kg body weight. The desired dose may be

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 comprising
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 “accepta‘cle” in the sense' of being comﬁatib-le with the other
ingredients of the composition and not deleterious to the recipients thercof

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

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




25 in the formof inplantable pharmaceutical devices, corshshhbgoPf a core
- of active material, encased by a release rate-regul ati ng nenbrane. Such
inplants are to be applied subcutaneously or locally, and will release the
active ingredient at -an approximtely constant rate over relatively large |
-periods of time, for instance from weeks to years. Methods for the
preparation of inplantable pharnmaceutical ®devices as 30 such are known in
the art, for exanple as described in European Patent 0, 303,306 (AKZO
N V). Thumbcumemgrpaumsa@la@r dhirgehdust f@dprﬁem&mﬁ)vwhﬁﬂ@nﬁ% bepysed
- for the sanme__clinical ose as the t|v EB w.th the §dvanta ge_t hat
they posse§8™ ?@H‘%{’étm@f 1?%?/“35}1 oW 4% the axb oF PhamaghdoEan be
admi ni st er ethngilé,f emﬁgtzlnythoas Mmcmsz&e@e -dEsc'Hh%dCﬁﬁmékiﬁﬂ’é ef al. h?{eﬁﬁ&‘%&ﬁ'&- '

i nventi on, .r epr ener al | pr epar ed ’ '
nucl eopl ul P%“EJL?BEU[ ¢t eﬁﬁ%gu %%P PP rﬁ% SBq $PeARIBH Q=
C or Bs thFizc&ﬂMl&&zcﬁiP@aﬁit&alnsbﬁd ke Mdnkgzkcnirg). an appropri ate sol vent iy

such as N, N-di met hyl formam de or THE at roomtenperature in the presence
of a tertiar ySimismemedsmhhaE the Megliof beipsiapyh e&d&yiaﬁﬂh g a&ﬁ@f%m%ai '
(M

~ _general mu | | C|aII a a|Ia
Deri vat i veé:ly ?m‘fug ggﬁ't( e[fhf E‘@f t(—) m%‘?deﬁ%ﬁssr?@' e ude
" regi osel ecthbse coﬂfbnaoyddain mlms aft (ﬁémamnl.slupnﬁ, dech \a8f ifless, Hindeps, ndih@ntsV- a)
wi th acyl

. tertiary b‘gse e&au’ﬁssé g‘?\f%%pﬂ\%’ﬁwglaﬁ%tﬁ?ﬁgn@eﬁnﬁgéggﬁﬁ 2§| gr ggle\r/]gﬁt of @
. ggggsgf%ﬁ'ecg'ﬁm{ﬁ‘aé%g@% A T Y LT NG

fornmula ( \ﬂlyqreuﬂﬁoa@eamlmpmh)@rplﬁs gabletsl uncapgu]ag@m’fas aqnehrdaSor gmmdﬂ@gemsu ot h€

 Besert hea oy el bt otibep SR AEE o) FUIRLRR A3 p R hre, .

R R Lorenkhe compositions can further be processed into. a suppository or enema for rectal

administration.

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

water pnor to use.

20 Compositions, or formulaﬁons, suitable for administration by nasai 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




-J. Heterocycl. Chein. 21, 1849 (1984). Ater natively, thg ?6 ©On can be
. éffected with 3 March 2006 tin(ll) chloride in a protic so ven such as
_ethanol in the presence of hydrochloric acid at elevated tenperature (J.
Heilbron, J. Chem Soc, 1279 (1940)). Thienopyri m dines of general formula
(VI) are accessible by condensation of carboxylic acids (VII) wth
tert-butyl anmine under the influence of a-doupling agent such as

0- (benzotriazol -1-yl)-NNN , N -tetramet hyl uroniumtetrafl uoroborate (TBTU)
_or  bronotri pyrFhel dodi Hoaphe irdBhh I

tertiary bag io e. MN N- di rﬁsopr opylaﬁetthdr#;I mlﬂ?ér%g{%B &ﬁy@@% eg?rapﬁe
cor r espondi R§ PEFRAYRA. @é!lléfl’»lQOP(Muq $@b5tmuom050umpomtﬁctif@ﬁnélé&| ﬂohnul%ﬁ’ﬂ?%r&kélﬁe in
_ the presenc fCla bﬁ -1 ch_.as th| u hydrOX| de, potassium hydroxi de or

15 sodi um hydr oxi de"t éﬁd’é‘&}%s fogag @&W@m@mmsﬁv@ﬁ(&u&m

fl 4 I AY/ t f | formul
Y are ﬁ%ﬁﬂ?ﬁ%@@‘?ﬁ% ool Bhipkcl h?oq‘?ﬁ”%pge? UGy Loyl

mer capt odcesushe agntigN-disepragplsthylagfmd), MangH |a§ﬁ,9530|@yl Sl bﬁ?} ﬁb‘r%d by
base-catal yzed ri q cl osure of the internediate 5 thioet ers

type of thi &¥BRsIlly ##HaNedi ne ring formations has been descrl bed in:

S.A. Abdel -Hady, M A. Badawy; Y.A :lbrahim Sulfur Lett. 9 101 (1989) and
.S, Tunkevicius, Liebigs Ann., 1703 (1995). (X) (IX) . 10 Suitable
conditions for the cyclizati on reacti on are sodi um et hoxi deﬂg1 n.gt hanol or

N, N- di i sopr opy! et hy! afji ne_i n tol uene/ et hanol (1/1 v/vﬁ A ux

- tenperature. R MS CEt j-'/\l O~gs
i ' ‘ Rz X
) H. o,
J\ . I;\! R5 - N 0
R1 A
AT NH Rz . X R1"A N ] NH
(ID ' m ty

Derivatives of formula (II) Wherein Q=Cl or Br can be prep.ared by 'regidselective
10 lacylatlon of meta aniline derivatives of formula (V-a) Wlth acyl chlondes of type (IV),
~ wherein Q = a or Br in the presence of a tertiary base such as N,N-

diisoprppylethylamme 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




Corrpounds of formula (X) can be synt hesi zed fol | ow ng "%%%E@rz @rocedures -
as 15 described for exanple by A'A Santilli, D.H KiIn V0 Wanser, ~

- 1. Heterocycl. Chem 8, 445, 1971."In a typi cal experinment, an am de of -

general structure (Xl) is 3 March 2006 - 10 treated with POCl 3 at el evated

tenperature (80 Cto reflux). The addition of an. .appropriate solvent, .

e.g. dioxane, and/or the addition of ei ther PC15 or N, N- di net hyl aniline to

~the reaction mixture. may result in shorter reaction tines and higher

. yields of gdimyehidesie Xk prétic s(ol%nﬁsmm@re&lanbpﬁme bR¥eIcE of hadbabriobeifiat mul a
(X1). conpri ses condensatj on of edoéh g/anoacet ate with
o

3- ni t r 0- beslgwitetbtepypsrature(l Heolbpou > L @R40y be - i sothiourea

(XI'l-a), isourea (Xl I|-b), nonosubstituted guanidines (.l-c), dlsubstltuted o

10 guanidines (XIl1-d) or amdines (XIl-e). NCIn a typical experinent, _
ethyl cyanoacetate, i&,nitrobenzal dehyde and derivative (XII) are suspended
in an appropri w0l vent, e. g. ethanol; nethanol, N N 15 i
di et hyl f or mam'yg N- net hyI pyrrolidinone, tet rahydrof uran or pyridine and a
base such as poassiNJﬂm carbonat e, sodi um acetate, sodi um net hoxi de or

~sodi um et hoxi deg dedo React iap takegv)ol ace at elevated tenperature (70
Cto reflux : f ation, residues ‘are taken up in water and

o aci dlfled g\n ®r whHch products (XI) precipitate (S. Kanmbe, -K

* Saito and H. Kishi, qu:ms.s 287 (f979); A M Abd-Elfattah; S.M Hussain

20 and A M El-R Tedrahedron 39, 3197 (1983); S.M Hussain, A A

- El'-Barbary and © S. Al Mansour, J. Heterocycl. Chem 22 169 (1985)) 3 March

2006 -11 NH R9,1 5ANH2 RI, 0' NH NH NH RI' JL R , b
- 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)




"HINH2 1 N2 R R4 (XIT-a) PN@b) NH (XI.1 ¢) (Xt1-d) (X1 atively,
fhe compounds of the present invention wherein A = N, reBﬁ@?ﬁﬁ?Sgy by -
_formula (l-a), can be prepared from sul foxi de. derivatives of general
formula (XI11) via nucleophilic substitution with am ne nucl eophiles of
general structure (XIV). The reaction is typically conducted at el evated
tenperature in the presence of a tertiary Yase such as
NN—dllsoproperthyIanlne in an appropriate solvent such as 1, 4- di oxane.
R3RANRS R (1 \ ) R5-Simlarly, conpounds of the present.invention
wherein A = 0, sented by 10 formula (I-b), can be prepared from
sul foxi de deriv s of general formula (II')HD via. nucleophlllc

. substitution wi thjal k¢’®i de nucl eophiles of general structure (XV). The
reaction is car yted o} A the preserrce of VBbt assium tert-butoxide with an
excess of |co/@| IR Yo (XIH + R 0 (X'V) a, R5 3 March 2006 -12 The
sul f oxi de riavatiuves® of @&neral fornmula (XI11) are accessible by oxidation
of conpounds of qsﬂﬁgal formula (1), wherein R = Me and A = S,
represented by for (I-c). The oxidation is effected by

~.3-chl oroperbenzoic acid in trlfluoroacetlc acid. The 5 acidic nature of the

soI vent prevents oxidation of the 5-amn roup to the :
Bicychic systems of general formula ( are formed by substifution of chlorides

of formula (X) with ethyl mercaptoacetate under the agency of . NAN-

o diisopropylethylamine, follbwed by base-catalyzed ring-closure 'of the intermediate
s n 5 thioethers (IX). This type of thieno(2,3-dJpyrimidine ring formations has been described
| ( : 'J '. in: S.A. Abdel-Hady, M.A. BadaWy, Y.A. Tbrahim, Sulfur Lett. 9, 101 (1989) and 'S.
Tumkevicius, Liebigs Ann., 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




' correspondl ng 5-nitroso derivative. 10 Methods to deter M3 RarkE 66 OF o
“binding as well as in vitro and in vivo assays to determn ne biological il

activity of gonadotropins. are well, known. In general, expressed receptor _

~ control el ements

is contacted with the conmpound to be tested and binding or stinulation or
inhibition of a functional response is @sur ed. To neasure a functional
response isol ated DNA encodi ng the LH or the FSH 15 receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a
cel | m ghtirésded wathCHIO{els eat I-d:iemat@r teDuseraturee (80, °(bub atthe). Tied laddidoe @f an

f swtabl e. e cell r n or | Ji.a et al

' EndocrII:'EE-&L-%E“{7Jl %SX% 1839 ISOXR}%P %lgn{/ort 0 co?ﬁ ?ﬁtc’f? 5’@%%&) torLliWyr FSH

. expr essi ngdiomtyldrilves teathe resition lamiorivre niay reket ar shotSamductak tietes ahd higher

- Mol ecul ar ratory Manual, Cold Spring 20 Harbor Laboratory
o SRR F ok 9 _

Press, ring | at est edi t| on). Expression of receptor is

att ai nesd by expression of the DNA encoding the desired protein. Techni ques
for site directed nutagenesis, ligation of additional sequences, PCR and
construction of SU|,5@bI e expression systens are all, by now, well known in

‘the art. Portig
_ constructed syn
- preferably to ing

o5t al | of the DNA encoding the desi red protein can be
etically using standard solid 25 phase techniques,
| ude restriction sites for. case of ligation. Suitable
0¢GN ranscripti on apghtranslation of the included coding
sequence c%n-b provided to the DNA codi ng sequences. As. is well known,
expr essi on Sys%% a6 e now. 3 March 2006 -13 avail-able which are conpatlble
“with a wde var|Ety of “host s, “includi ng prokaryotic hosts 'such as bacteria
and eukaryotic ts such as yeast, plant cells, insect cells, mammalian ()
cells, avian ce and the like. Cells expressing the receptor are then
contacted.-with the test conpound. to observe 5 binding, or .stimulation or

~inhibition of _a fun tlonal g i)onse ’[Sernatlvely i.sol ated cell nenbranes '
cont i ni ng t e SempTeb s toerdplas Eulased) compees rordmsaRThef iyl -

*. conpound. oaeeewr@ﬁeng -r@fro-Bbidided d@cux@a%kﬁjﬁwsor(mbuomﬁe%iw peabel ed
~.conpounds EP%PHIqa ésl’?d As reference conmp human.. teconbi nant LH or FSH
h

can be usé b i50ures Qéllrh)emé’P%lbéBWEfé‘t gyaniting Qdiey dswbsiiatedn be

,perforlmed,%leﬁm@(m@aymy@gy@m@;r eening for LH or FSH receptor agoni st
conpounds by - | . _ : _ -

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




?deternlnlng stirmul ati on of recept or nedi ated cAVP accunuhqﬁ,gﬁzoayus such
& method invol ves expression of the receptor on the cel " surface of a host

..cell and exposing the cell to the test conpound. The anmpunt of cCAMP is

“{ han measured.. The level of cAMP 15 will be reduced or increased,

- depending on the inhibitory or stinulatin% effect of the test conpound
upon binding to the receptor. In additiorlto direct neasurenent of e.g.
CAWP |l evels in the exposed cell, cells can be used which in addition to
transfection mnthureceptor”gncodlng QMA are als transfegfed with a second
DNA encodi ngg@ gﬁgorter genle the ex ssion OfNE%ICh 20 rgsponds to the
| evel of CcAMP.’S cthreBBTd N en i, beRCA pHpducidae™gr, m ght be

- constructed in such a way that thef‘are conneé}ed fo novel cAMP responsi ve
el enments, In general, reporter gene expression mght be controlled by any
response elenéﬁﬂbibactid@ﬂbb)changBHQQIevelsGﬂﬂdQANP. &illtedbl e reporter

. genes are e.g. LacZ, alkaline phosphatase, firefly luciferase and green
fl uorescence protein. The principles of 25 such transactivation assays are-

weljl ClzmownI i PAﬂﬂemanwﬂyaﬂﬂ cgtg@odmﬁ@&:ﬁ daegm@eﬂ mveﬁmea rvaie@emA =@, reﬁlegaﬂt&r A
.an ernijo r.r chno, For sel ectlng

active con}ﬁ%é 1%@ ?)hggrLEF }ep #(’%&g}tf %‘%‘faitlﬁff g g%rag fopramia {XUDesul ¢
in an acti \matmlctci)pmesubktantlﬁﬂwmf arhie nlﬁebebp‘fales &Q‘tgeiieféy smiwﬂe leBiToy, FieH i s

used not 0 | ue, whi ch rust
b S 100 5 TS dopu i aeg Bt 8T bk i 0% %o Bt 2o
that desi raishes KCN@ilisapropglethytandap anaeapprapmiatdwlvenosmehusd 4-¢iskee. For
-~ ‘exanple, a conpound with an EC50, which is l'ess than 10-5 Mis  generally,
-(§on3|dered a candidate for drug selection. Preferably .this value is |ower
than - 14 10-7-M However, a conpound whi ch has a hi gher -EC50, but is

sel ective for the particular receptor, may be even a better candi date.
Screening for LH receptoR3aBonistic conpounds can al so beRperd or med. by
using a nouse L | |X{bi @assay (Van Dani me M H_Rober s¢n, oD. and

Di czfal usy,. E 74)[ S5YActlh ER®locrinol. 77: nWaeff s, RB.

Kl oost er boer, and OSchiar 5~ A, (1987).  Neur éepgdocr ionol Ry Xof :
reproduction. R RolMand et al. Eds., Elsevier Sgien éz Publ'i shers B: V.,
49-58). In thys ASSRY -tlnulath 1of LH recepha‘ ad testosterone
production_ cqn H x€ured. t'n %ydlg—eell aﬂ d Fr€m mal e nice. FSH
agonl stic et Vi y ®f clmpounds an al so be“d i tfed i ¥H an ex vivo nodel

gL LT

(X1m) L oxav) (-2)

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)




io using cultured nouse follicles according to Nayudu, P gh gﬁ&or n, - S. o
(1992, J. Reproduction and Fertility 95:349-362). Therefore, nouse ovariarf
follicles are isolated and cultured in the presence.of FSH agoni sti c. 3
conpounds to induce follicular growth. Measurements of follicular dianeter,
and estradiol in the culture nediumare ipdicative for follicular growt h. -
15 To n*easure— LHin vivo activity of coﬂ%ounds ovul ation induction in
inmmature 'mice can be studied. In this assay i mmature fermale mce are
pri med vvith urinary FSH and approxinately 48 hours later treated with &
LH agoni stic qlgrrpound The.animals are killed after LH agonist treatnent
and t he nunberthsssufpgidererivativegiafigsnerak formitar @ﬁﬁmp:rec@dclessliﬂé $958dhtion 23 TO
measur e FSkhinBo 1Lt u mal e rat are treated
a0 e sarpodabrehi il GREIRHBER. TR B St bedormla
fol Iicul ar Ugtdodfn oxidatigp is ﬁfﬁ?@tgd éVt%@lﬂcmperbemic afid irh e fxpesdede akidt Mg
ani mal s5 aggdichjng d e, uI at Lo nimals are killed -
72 hours after thgﬁgt%ﬁthg fgggﬁﬁen ttﬂ gﬁggpoogmggatq fhephe -
ovi duct i's CORFSPRRdEBB Puniresp desiy éts‘sﬁed I n addl t| on ovarian weight is 25
- determ-ned. The conpounds of the present invention can be appli ed
clinically in those regi mens -where now LH or hCGis used. These include LH
~ substitution anpng subjeciss ad th hypogonadal hypogonadi smeither nale or
- female, mdcycle adr}@ ni tr iog to induce ovulation (ovulation induction
~(A) or contro at‘mson (COH) or stimulation 30 of the corpus

| uteum The-fo i s-are illustrative foa: the invention and =
~should-in no vvaywbe Nﬁznterpret ed as limting the scope of the invention. /9.
3 March 2006 A MR ES Exanple 1 tert- Butyl 5- am no- 2- net hyl t hi o- 4- (“

" (3 ((N-net hyl - -/éxyet hyl Y=gl ycilf0) - ani no)- hen 1)-thieno 2, 3- -

di ne- 6- car bi e'a) t+ C ano-4- 3-nitro hen.|
- 2- et hyl thi 0=6-hydr o yrinidine A mxture of S-anethylisothi ourea
sulfate (69 0 g) 3- mtrobenzal dehyde (75 0 g) et hyl
(I~c) ‘ . _
10 Methoc_is to determine receptor binding as well as in vitro and in vivo assays to

~ determine biological activity of gonadotropins are well known. In general, expressed
receptor is contacted with the compound to be tested and bmd.mg or stimulation or
: B 1nh1b1t10n of a functlonal response is mcasured

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 transcnpﬁoq_and translation of the included coding sequence can be

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




- cyanoacetate (56.0 nl) and potassium carbonate (72.5 g) kLhy Qﬁ d%tO—l (1500
) was .10 stirred at 60C for 16 h. The reaction m xtufe Was cool ed to
'0Cin an ice bath. The resulting precipitate was filtered off, washed W|th
abs. EtOH and dissolved in hot water (100C). The solution was cooled to
roomtenperature, acidified with 2N HO to pH 2 and cooled to OCin an ice
- bath. The resulting precipitate was filterldd off and washed . .with. ice

wat er. Residual water in the preci pitate was renoved by coevaporation W th

is 1, 4- dl OXB.'Wﬁlablﬂ whidh abdedin tlb] %ts H{Eh@u}ﬁ erggarﬁgtﬁi ]iSI lica

gel, 1 . oro- -C ano-
- 2- et h | t h eh arsgnr?\c'('f’%ﬂ é‘@%@’é Q)]@)SFFI wcmymem oells, iseotreells, sdnuhihah Of

5- cyano- 4- ( 8eliv, hviap beldyin}i4i2e ipet hyIth| 0- 6- hydroxy pyrim di ne (exanpl e 1(a),
©25.0 g) in dry 1,4-dioxane (300" m).- After. 3 h at 900 the m xture was

cool ed to roo rrceﬁswraaswgetham@beﬁm ﬁ@rthé@éo%@ac%emgh %grm%hﬁc?%“éﬁsgm@nfl on

e res |ng

_ residue was dlssolv d i.n xane
was cool gg’g Sg’én%'i‘%}rOr\&gié‘gﬁ’é’ﬂpféiﬁ&wo%@%on%e resulting precipitate
was filtered OMte Resi dual water in the precipitate

T

‘was renoved bY"€ %vﬁ%@r‘% 75 RembTANGY; GoRiAENg \the |edpreswd regeptorMBaE Ble: | Mt
H + = 307. m@ta’measwbmdﬁxg&fcompbuﬁa gel, heptanel Et CAc = 3/2 (viv). 3
March 2006 - 16 Ethyl 5-cyan-4-(3- nltrophenyl)

2-met hyl t hi o- Eor(mcasummaoﬁmmmgeacnydchhelp)01 flubfeatSitRa aﬁgé%% n§p§o§n&s fHa), Was -
nerc t oacet a

“added to a on of et 2-

6- chl or o- 5- ﬁé{é%%g‘f%g%e ‘“t“rc pRERYYH g‘“ﬂ@[’f*‘fwlﬁ DéﬂtpS'quﬂﬁEﬁ? &ap drawpd.enlihb) |
:26.0 g)lin Eﬁteﬂmﬂ aise colp @i tia iRfifg ads)ysand bEbbead ). After | h at room
'@errperature 0. IN ag. - HCL (500 nl) was added to the m xture whi ch was

Then extract ed\withér DM Fokves BGreeriyg foalifedr Mﬁ%ﬁpt@ﬁ@g&ﬁ&%ﬁiﬁoﬁﬁ&dbﬁmder

- reduced preRfbnGring kiGhiad8n Or %cep(%or mc!:\d@ate; c:’-\.ﬂd%l+ accumulation. Thus, such a method
mnvolves expression of the receptor on the cell surface of a host 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. - o

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



39.1.4-TLC Rf = 0.5, silica gel, heptane/EtOAc = 3/2 (v t hyl

5-anm no-4-(3 -nitro hen | -2- rreth |t hi o-thieno 2 3 rim é\ﬂamlgzo%bgrboxyl at e
~Is A mxture of ethyl 5-cyan-4-(3-nitrophenyl)-2-nethylthio-6-

(et hoxycarbonyhnetliylthio)-pyriinidine (exanple 1(c), 28.0 g) and DIPEA
(30 nil) ina mxture of toluene (150 M) and EtOH (150 nl) was stirred at
reflux tenperature (1000 for 16 h. The afxture was then cooled to room
tenperature and. concentrated under reduced pressure. Residual DI PEA-was

removed by 106Mam@wa¢eromcwnpdsuﬁdai;mamgasa21ﬁ }deﬂ@s A8 ilsefbctire Foplhe aMtchﬂl&r =
391.4 TLC. Ri= 0 t ane/ Et OAc 3/2 (viv (e). Ethyl
5- am no- 4- %ceaimr,rf&é)ﬁgﬁeyen "*Zg?%‘f ﬁar?]t\cf =tlueno 2 3- riidjpy" car boxyat e "EtOH
T R s L G R A F AR MR
concent r at ﬁd:usétﬁj.eydﬂ@lceﬂﬂlﬁoa:ﬁiséy @ngh Dinfime) M), E&He@ﬁdngﬁ) (aﬁd]:@czgélus E1(1‘97d oxane
[N e o I e (e OT
residue WaNeatt&p&qnﬁﬁdldgy ﬁr@ﬁ@dﬁc’kﬁ&ORURbHaﬁi et Cindsd Hl6evier Béienbe BhblafiersNaOH
s aaded ey ol 8 Bl Sl Sl Thpbi s b RN RIS el
r educed pre&swmaﬁﬁed)m,Léﬁd%ﬁblls&ﬁiﬁ&iﬁbxwﬂﬂhnﬁcam 0 TLCRf= 0.6, silica
T2 nophenyl ) FOHRRTEr A HoL ca PO A f fetemeined B eyl o
10 using cultured mouse follicles according to Nayudu, P. and Osbom, S. (1992, T.
‘Reproduction and Fertility 95 :349- 362) ‘Therefore, mouse ovarian follicles are isolated ﬁ(«»«‘
~and cultured in the presence of FSH a,gomsnc compounds to mduce follicular growth. -
Measurements of folhcular chameter and estrachol in the culture medmm are indicative
" for follicular growth ' 7 - '
15 To measure: LH in vivo activity of compounds, ovulation induction in immature -
" ‘mice can be ‘studied. In this assay immature female mice are primed with urinary FSH
and approximately 48 hours later 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 B
number of ova in the oviduct 1s mlcroscoplcally assessed. In add1t1011 ovarian weight is ’
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.




0 Potassiuin hydroxide (32.4 g) was added to a sol uti on3qfiarehPybs

-am no-4-(3
-ani nophenyl ) - 2- met hyl t hi o- t hi eno[2 3-d] pyri mdi ne-6-carboxyl ate (exanpl e
i(e), 21.0 g) in a mxture of 1,4-dioxane (300 m) and water (100 m).
After 16 11 at 90C, the mxture was cool ePI to 10C and 2N aq. citric acid
(300 m).was added under vigourous stirring. The resulting precipitate was
filtered off, washed with water (180 ml) and dried 15 in vacuo. Yield: 14.0
g MsS-ESI [I\/H—I]4 = 333.0 TLC. Rf = 0.5, silica gel, DCM MOCH = 9/1 (v/v)
20 , tent_BUtylmll 3-am.no hen | -2-neth Ith|o thieno 2 3-
| pyri m di ne' 6- de TBTU (16.1 ¢g) was added to a solution of
. 5-am no- 4- (3-am nophenyl ) - 2-i net hyl t hi o-

t hi eno[ 2, 3- #%g}/l{rln:ldl ne- 6- carboxylic acid (exanple ;(f), 14.0 g), DI PEA
(174n1) a butyl annine (7.3 g) in DCM DV (1/1, v/v, 250 m).
. After 3 11 at roomterrperature 25 the m xture was diluted vmth DCM (50

m), washedZ& 11594-2-MgiY Of‘e(BX((NGI@GMI)‘N"(ZQISEdI(ﬁiﬁﬂWDhEE’CLﬂ}JI%Eﬂ()) and
water (1P0 p h C Jaer é/vas concentrated under ‘reduced pressure.’
i FSation fromwarmabs. EtOH (300

-The crude pfo 5 ;
m). Yield: 105930 I\/B-ESI [MtH -' = 388.2 3 March 2006 -18 HPLC. Rt =

30.72 mn, Luna C18(2), 5 pm 250 x 2.0 nm detection 1IN = 210 nm oven
t enperat ur elax %0gand- #dﬁ\rmir@h%ylbrﬂlmeﬂlylthleJGMOMﬁdlﬁw MeOH = 9019.510. 5

to 0/95/5, runt| (h). tort-Buty
5-ai ni no- 2- Wl‘ﬂ o> EEOWTQO@WWM@nG@@) 2k Ratifrobdizaddn2e 375.0 g), ethyl

. égl/lrjl Imoﬁ' g]?c)?leag?de @m%?ﬁﬁ@ Egﬁgsmlc %lngtlal’qg S( E3:131151 a%g)Et%ﬁf (laﬁ% eIIqll)t“?aSa

met hyl 't i o-stined- 600Ny 1. “Tthei rediod Bnilre Vs dHoH 40
(exanmple 1(g),.. 1.08 g). and. D PEA §2 43 mf in droy W%Qj lﬁgrbléﬂfter
at room t ergﬁg.}lgpg,pgemnl was ﬁltered off, washed with abs. EtOH and 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 with

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 mixture was .diluted with. DCM "washed Wth sat. aq. shaiBeodlri ed
(MyS™) and concentrated under reduced pressure. The crude product was
~purified by chromatography on silica gel using heptane/EtOAc = 3/2 (v/v) as
eluent. Yield: 92.0. ng M5-ESI [MtH +' 510.2 15 TLC. R f- =0. 3 silica )
‘gel, heptane/EtOAc = 3/2-(vlv). i tert-Bu 1361 5-am no-2-neth lIthio-4- 3-
-rrethyIN-2hdroxethI) 1cinl - ani'no - : ‘
henyl ) -t hi enor 2, 3-dl pyri rni di ne-6-car boxam de N-met hyl - 2- am no- et hanol (250
nmg) was addedtoasolutron of tert-butyl. 5amno4(3 20 .

~ (2-broznoac am gg)1ph .yl 1 dlp rrmdr ne- 6 carboxam
ide (exanp ’ AL 36 Y

t he rrixturegxnmaslmhluted with DCI\/I(50 rr1) vvashed vvlth sat . aq NaHCCB
dried (MySQ4)_and . concentrated under r educed pressure. The crude product

was purified 5. Cmiy wag added)to natlﬂed&Inmmtwl@:méﬂ&@ptb@édtﬂa\%?gnﬂ] ai ent:
viv) in 30 mn. The

0.1% TE + 10 90110 to 10/ 90

titl eagorrpocﬁ\ﬁdl OWa %‘é%“r((%gﬁ?ﬂhﬂégﬂfmdhr g’lﬂ%ﬁlﬂﬁﬁ@ﬂ@béﬁmhﬂ@%é—’rﬁ@ g0ink% aq.
TFA d t | - E 503. I\/B. h
_2006an19m|41%{ﬁ{émglﬁe}t% EiOHl(zz}ig%ln?g‘“é Eoiﬁu'ﬁggq_@a e g(hZ”}t[m Fﬂﬁ%m%‘ém}ze -
det ect i on WEREHO miyywovahiet aoiey it whidld Gas fleaVx@adsd %ﬁg?g i;{%?)b
phosphate b f‘ﬁ?ﬁﬁl&MH 2.1/ water/ACN = 10/80/10 to 10/ Sdﬁ V),

run time = pgdgoqqgn’qatgi,ugder reduced pressure.
5- ani no- 2- Liay! thi O‘ﬁf@g ((N-(1-hydroxy-2-nethyl-pro p-2-yl)- lycinyl}-
am no phenyl’)-thieno 3 djpyrimdiiie 6-carboxam de

.. 2-am nao2- ﬂﬁsiﬁ&lkproqm] <Y ny)..was_.added .t o a sol ution of ‘tent-butyl

- 5-am no-4-- &&(2 br onpacet am do) - phenyl ) - 2- et hylthro thi eno. [ 2, 3-d] pyri rr(
i di ne- 6- carBéxai ni de Bio= Q.8xailigal g, I{eplanc/PEDAG®)3/2 (vADCM (5 rnl). After 16 h'™
. at roomterrperature the mixture was diluted with DCM (50 m), washed with
sat” aqg.. NaHCG3, dried (NgSO4) and ‘concentr at ed under reduced pressure

. ‘The crude Broduct was -purifi'ed by HPLC.using a ,
| Ethyi . 5 ammo-4- 3-n1trophenyl) 2—meﬂ1y1th10-t1ueno[2 3 d]pynmldme 6-

' carboleat , _
15 A mixture ~ of ethyI' 5—cyano—4-(3-nitrophenyl)-2-methylthio-d-
- (ethoxycarbonylmethylthio)-pyrimidine (exarnple 1{c), 28.0 g) a.nd 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 Vtemperature‘and concentrated

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

® Yl 20g | - L
'MS-ESL: - [M+H] =391.4 | C3

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

_ {e). Ethvl 5-amino-4—(3-aminophenyl)—?.—fnethylthio-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-
methyltlﬁo—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).

p‘.




"Luna C-18 colum with the follow ng gradient: 0.1 % aq. Iﬁ,ﬁl }&%;]
ACN ACN 90/10 to 10190 (v/v) in 30 min. The title conpound Wwas
~lyophilized froma mxture 15 of 1,4-dioxane, 0.1 %aq. TFA and water.
Yield: 67 ng (TFA-salt) MS-ESI: [MrH + = 517.2 HPLC. Rt =12.67 min, colum
Luna C18(2), 3 m 100 x 2.0 mm detection W= 210 run, oven tenperature =
1 40C, flow = 0.25 ni/nin, eluent phosphatelBuffer 50. nmM pH 20

2.1/ water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 mn. Exanple 3
tert-Bu | S4RNMHBDHGED sHid @ dhtaidn CRE Ry o

-amno hen 1 -qt hiena 2 3--rim di ne- gﬂcgf%%ig)r;nde 25 éhggﬁ8$ur¥gu%1¥%ﬁlggct}er
hydrochl ori ami {izoorgauiy laper weslegpatrateda dried|(MgSen) ahd tcendteﬂuute;iil urfler reduced
am no- 4- ( 3-

" bronpacet af ea%l)fe phenyl ) - 2- met hyl t hi o- t hi eno[ 2, 3- d] pyri ni di ne- 6-

- car boxam de_(exanpl e 1 h), 250 ng) and NN-diisopropyl ethylam ne (0.20 )
in DOM (5 ¥19d: After2i6eh at roomtenperature, the mixture was dil uted

“with DCM (5 20 washed with sat. agq. NaHCOB, dried
(MySHA) . andw%léntrg/ﬁ\é%ﬁ.] ggl Peduced pressure. The crude product was
.purified byrBELC usi ng 2 olgiRfcEpd8haRlidON t-h3/b5( ol 'owi ng gradient: -
0. 1% aq. TFA+10%aqHf ACN £ 00710 16 10190-(V/¥) in 30 min. The title
conpound was then Lyophi I i zed froma mxture of 1,4-dioxane, 0.1% aq TFA
and $wat er. TFA—saIt) :IZ\/&ESI M+HJ* = 517 2 HPLC. Rt = 11.87

. nun, col umm=iuns : iy 1) hi0-th
~tenperature C flow = 0 25 ann el uent phosphate buffer. 50 mM pH to -

2.1/ water/ < 10180110 to 10110/ 80. (v/vliv) run time = 20 mn. Exarrple 4

(ter:t-Bw I E:ta@mlmmﬁr@ﬁubymm @) dwhs3 (kded Myl aNsdidtion of ethyl 5- ammo-4 (3=

--mathoxyethyl) |y | -am no) - phhe |)-thieno 2,3-a")p.
Tri m di ne- mpgw@a %@eﬂwluluq @namef% ine-6t daybcylate (Q@Elerg)e)nas. Oadded '

to a sol uti nof t.ent-b 5-an
- br onpacet : %%9?; 42‘11%?9?%9{‘: ) taFé Wé‘% @90 al). After 16 h at 90°C, the
" -d}pyrini dl;ﬁﬁﬁﬁé%%ﬁ&ﬁ&b d8°C and 2N aq. citric acid (300 ml) was added under vigourous -

stirring. The resulting precipitate was filtered off, washed with water (180 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)

20 / (2). te;;t-Butyl 5~amino-4—(3—arninophgnyl)-Z—methy]ﬂlio-thieno{Z,?»—d]pyﬁmidine'-ﬁé ‘
" carboxamide - i | |
- 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




(exanple 1(h), 200 ng) in DCM (5. nl). After 16 h at rOO@mgrgga%ur t he
~mxture was diluted with DCM (50 m ), washed with sat drled -

(MySO4) and - concentrated under reduced pressure. The crude product was
purified by HPLC using a 20 Luna C 18 colum. with the follow ng gradi ent:
0.1%aq. TFA + 1.0% act. ACN/ACN = 90/10 180 10190 (v/v) in 30 min. The
title conpound was then |yophilized fromé m xture of 1,4-dioxane, 0.1 % -
aq. TFA .and water. Yield:84 ng (TFA-salt) MS-ESI:[MtH * = 531.2 25 HPLC. Rt
= 12.62 mi HPIEGIRm3008anis; 1&(12)0 lﬁﬁ), 50, 25@ 02 0ram, ddecaed Tan=M om0

- nm oven tenperature = 40C flow = 0.25 m/mn, el uent phosphate buffer 50
mM pH - 2.1 %Eﬁmﬁs@ﬁm’mﬁ@@ flowi o026 miGnimg elueni; mater/ ¢Oe=90D 5. to 3
Mar ch 2006 g 9575 ?O ort-Bu | 5-anino-2-neth |thio-4- 3- -

"R-1- rnethox carbon - e TI- ro.-11- 1cin1-amno - hen 1-thieno 2

3- mdi ne-6-car boxa| ni de D-Valine nmethyl ester hydrochloride (250 ng) was
added to a solution of tert-butyl 5- 5 ‘ : '

‘ ?CT] g;r |4?n( 3;1"?2 b{e&:_%gt agi,fl 0 Sﬂgﬁgﬂyﬁ-thieno(z,?:-
NN-di i sopr dipytietitiineadroarBox4aid® nl) in DCM (5 m). After 16 h at room
tenperature, the mxture was diluted with DCM (50 m ), washed with sat.

aq. NaHCOBBrempasghyl Mjdonde 4ptS cegicwas radded! torrl solutiod Uk derpbeiys Bk aninoThe -

Fol | owt ng. oo lfBidiremmiabnnthy bgmenl s oo R ROREE OB (Premils, 100,
101 90" (VI 061 o P T8 ) B000REURAPS AP YRR Lhdbthlioma

m.xture of 1 dlﬁoxane 1% aqg.. -TEA and. wat. Yield

VB ESI0 [ Meftere=was Glilmitetis witRl DOMRt washi® v8ith it aqCDIaHIGO,, Wnied QM) and M

- 100 x 2.0 mm det-ecti o

W = 210. ..nm-.oven tenperature = 40C, flow =.0.25
mimill, efYRSFRIAIFhs JHA%e E’G\‘l‘fe@r BIOSSHAG pihe2 cry qmr@umma&wmﬁcﬁcﬁ.obyo

D A A il o

- Yield: - 910 mg
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




" henvl- -thieno 2 3- rimdine-6-carboxarnide N, N-bi s-(2-zn§t%.é g%l ) -am ne
{400 ng) was added to a solution of tort-butyl 5- ami no- ? r ono ‘
_acet am do) - phenyl )-2-methyl thi o-thieno [2, 3-d] pyri m di ne-6- carboxam de
(exanple 1(h), 250 ng) in DCM (5 m). After 16 h at roomtenperature, 25
the m xture was diluted with DCM (50 ml), washed with sat. ag. NaHCCB,
dried (MySO4) and concentrated under redul:%d pressure. The crude product
-vvas purified by HPLC using a Luna C-18 columm with the follow ng gradient:

1% aq. TFAPLQGG=aL]..45 AEY AGMEL A ¢Q 812, 3390 00W ¥ mim, BecabaUVRehi tl e
corrpound was then lyophilized froma mxture of 1,4-dioxane, 0.1 %aq TFA

"~ and water. ITWVEVER iaEatupe= ¢, flow Be). fh&;m(l/nﬁn, daent)phosmﬁteamffer SO[WHH =
. 561.3 HPLC. 100 .0
~ detection U%@/wﬁtféi(’ﬁﬁ Tg&oﬁff@%@tﬂfé&j ‘mFI‘ iy )2(5 m / mnn, el uent

phosphate buffer 50 MM pH 5 2.I/water/ACN = 10/80/10 to 10/10/80 (v/v/v),
~run time = 20 mn. Exanple 7 tert-Butyl 5-am no-2-neth Ithio-4- 3- 2 3-dih
drox - ro -1- 1 - | cin |l -amno phenyl)-thieno [2, 3

-d] pyri nf di H&agpde? boxar ni de 10 3- Ami no- 2- hydr oxy- pr opanol (250 mg) was
~added to a solution of tent-butyl 5-amno-4 (3 -(2-brono

acet am do) - pneByty) - 2-Sr@hingl 2-Riethyithio-£(8((IN2(1 -By dreb Ry nhdthd1365-0 - RERQHAML de -

(exanmple 1(h), 250 in DCM (5 . After 16 at roomtenperatruare, the
S mixture wadNHIOhPRERy-iene w.'.luuu..u-'" bbrernidet h sat. aq. NaHCO31 dried
~ (MgS™) and ncent r.at ed und duced p ure. The crude product was

purified by2 gsﬁ“ﬁ aprogm}_ogrqgig(gmﬁgw&glagﬁ?qu foluHen phier ity Sgraee-ént -

0.1%aq.  TFA:(-BaHoasst e HENy 1RO 1@11019{1«%9)54 !@ﬂMdgz%aéggﬁ Bkitl]]%éy tl €

“{conpound. was ‘t hen I'yophilizéd froma m xfure

TFA anditat ramivicel (i), 2540 mg) (T BEM@ In)l) I\aﬁft&SlG hMthﬂ)dm—*:exﬁﬁ&aﬁr& Qhe Hﬁhﬁre =
12. 62 mn, col F{gn urja CWSB nm _det ection = 210 nm-
oven tenper %% fuuted jpEh [E G‘l)ZBV%?h?dm“ﬁth %ﬁtué‘ht Nbﬁi@@ph@ﬁl@ (ME$@E) &6l nM -

pH 2.1/ wat &:ﬁ]lcéﬂ‘}lteﬂ 111%3? UdRed Breg'sQ{ré‘ 01(11% Lridd VIIO}QIC'C Was punﬁ”& by I-%EQLd:,n using a
‘ Luna C-18 column W1t11 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 1y0phlhzed frorn 2 mixture
15 of 1,4-dioxane, 0.1% aq. TFA and water,

Yield: 67 mg (TFA-salt)
MS-ESI: [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),




_ 'Exarrple 8 25 tent-Butyl 5-amno-2-neth Ithio-4- 3- 1 3, - di 0 -2-1-"7~
| cinl -amino - hen |I' ~thieno 12 3- runidi ne-6-car boxamgc!‘ltzaﬂéﬁ%OElr T
2- am no- 3- hydroxy propanol (250 ng) was added to a solution of tern-butyl
5-am no-4- ('3-(2-bronpacet am do) phenyl)-2-methylthio-thieno .
[ 2, 3-d] pyri m di ne-6-carboxam de 3 March 3006 23 (exanple 1(h), 250 ng) in
DCM (5 mM). After 16 h' -at roomtenperature, the mxture was diluted with
DCM (50 m shed wt .. NaHCO3, dri ed SH) and concentrated
under r ed‘fl%‘g’c? ﬁ’f'lgé Wiy 2 thl“ﬁ?@%&ﬁ gﬁgﬁ %%mﬂé@nmﬁﬁdé@dﬁwm@ NESSHES- a

Luna G 187rgol AR oWidubs ,_}Ipﬂ} | adient: 0O0-~l 0% aq. TEA + 10% ag.
Ay AC TS B ol b Eo? %“?y% agops #.Q#H%a'?#8|°é’%§’8’i‘rb”6@&]ae&93]§’ n

| yophi | i zgddfenor0. Berdgx THRe+ 100 hq 4ACNIXERE= S/ PecRrn/of 'fﬁfv?ﬂﬂw‘@ﬂiﬁf The .
Yield:117 ng (TFA-salt) MS-ESI.[MtH * = 519.2 HPLC. R = 12.62 mn, colunm
Luna C- 189 comperndrges ther hpphiiged e shre\0E 1 Fddioxaml, it oy GIFA and
terrperatu\;, = 40C, flow = 0.25 m/mn, eluent phosphate buffer 50 mM pH

. 2.1/ water N =10/80/10 to 10/10/80 (v/v/v), run tinme = 20 mn. Exanple 9
‘tent-Buty]. 5-am no-2-_hen_| -4- s 3- -eth I-N- 2-h drox yeth i - | cin |
-amino tsYREh | -t| HEME(EFA-sat) pyri ni di ne- 6- car boxani de (a 5- Cyano. 4- ( 3-

t rophenyly2n@henyl Y y pyrzmdine A mxture of benzam di ne

hydr ochl or)rA;SdEeﬁ?la 4[1\g;£}3-%|{?%obenzal dehyde (15.1 g), ethyl cyanoacetate
(11.2 m )HEDG: RG: 5.87 with Cahianah@a CLE8(8), 3) kM GPs 2.0BkAH£R eg 20
stirred at 60C for 8 h. The reaction n(1)xt upﬁﬂé’ was cool ed to&gj(u,rflh‘)é an 1 ce

‘bat h. - Theureevshtipmperphuae Fpt0at Bowers 026 ntléning ehieht, plwaphtel buffers a4 pEt OH and

heated i n, yater’ 00C) .. uokil ear -sol uti on-was aqbtai ned. The sol ution::.
7 was fc@’ol’ gd%&?%@éﬁécﬁﬁg&%&? 1@68%&%2/‘%&%&%: sAmHB: HCl' and cool ed to @C
in an ice bath. The resulting precipitate was filtered off and washed with

ice water. Residual water was renoved by 25 coevaporation with
1, 4-di oxane. Yield:15.0 g. :

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 unde;f reduced pressure. The crude product was purified by HPLC using a . C} ‘

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% aq. TFA and water.

Yield: 84 mg (TFA-salt)
MS-ESI: [M+H]" = 531.2
25 HPLC:R,=12.62 m;'n, column Luna'C—18(2), 3 pm, 100 x 2.0 mum, cietection Uv =210
- nm, oven .temperatuife = 40°C, flow =025 mb/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. |




"M5-EST: [MtH + = 319.2 . TLCRf = 0.3, silica gel, 94dg (V/v). 30

- (b). 6-Ch.1oro-5-cyan-4-(3-nitrophenyl)-2 phenyl - pyr|~n| |ne1§ rch 2006

. -24 POC13 (50 m) was added to a stirred solution of '
2-cyan-4-(3-ni trophenyl) - 2- phenyl - 6- hydroxy-pyri m di ne (exanple 9(a) 15.0
g) and dinethylaniline (0.5 m) in dry 1, di oxane p.a. (200 nm). After 3
h. at 90C, the warm m xture wasflltered }rand the filtrate was
concentrated under reduced pressure. The residue was dissolved in 1, 4-
di oxane andE¥amplgdt er was added. The resulting precipitate was, filtered
of f and washed wth water. Residual mater was renoved by coevaporation
with 1,4-diexddwy] Yi-ahind3.n8et :

_gel, heptanefEtQAc = 3/2 (Vv/v). y
1 -2= hen 18lpeir yt)ramzmammn anab?, ﬁ\dm}trhmdine-ﬁ-carbnxmxde DlPEA (8 71 )

- us, paded sk iRy SRk et nd bre r%%p#%’ﬁfs%ﬁéo%xéfﬁmﬁu&wy e
15.8 Q) si N dnindlXBYUDSrenokieRihiid rﬁheg};% 236 PfMo(d enofdl ) aHRBREAR. A1 L 09en

atmosphere. After 2 hat. 15 roo ratur Il uted
Wi th DCM ursaitioxamidel (example i) 240 wg) mﬂﬁﬁ,ﬂt@mlwﬁdipy@etﬁﬂaﬁﬁm (b‘@ﬂ},m Ngiﬂ E@‘M

(MySOWN and_concentrated under reduced essure. Yield:19.7
= 421.2. T?%Y‘P%S % A joom E‘fE{Pefal%'ﬁtglﬁéﬁEFde&B Ghuged wluh)DCMJ(so rnH,

Zy 5-arntrr, th| noF2
Sriites. e’ﬁdfﬁ%@ﬂ? SHE 9B BB RO B asiasrmicon of
- et hyl =.5- cy die &ri@Bprbduce phe nhﬁ Pby -
) éheﬁyl 6- (et ﬁoxyc:'slp?bonyl me?hyl %hl o?l-f%grl}sﬁgd? %gnzt (ejxlagncp?menm ngl the 501]§)W]:)1g| n a

(mixt ut d0of Eragimit: Gl Ve TURA H 10%nag. MNAA@M 7. 20/1 ¢ OD0/RY Yv/vint 80 il 'l!h@t '

--100C, the xture wa 25 .co to The resulting precipitate. wa
filtered oftn%I CREBRE WeE ﬁ‘e(‘}gV%Pq’éf Y2 Tegxiuge of h.4vdexaneq?. 1 ¥oe. TFA aﬂd
water.
Yield: ,',77'.mg.(_TFA;sa1t)

| MS-ESL  ~ [M+H]'=559.2 |
15 HPLC:R,= 13.22 min, column Luna C-18(2), 3 pm, 100 x 2.0 mum, detection UV =210
' _im, oven temperature = 40°C, ﬂow 025 ‘mi/min, eluent phosphate buffer 50 mM pH -
2.1/water/ACN = 10/80/ 10to 10/ 10/80 (v/viv), ron time = 20 min.

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.




 with wat er—and

Yield:17.0 g M5-ESI: [MrH 4 = 421.2 TLCRf =-0.5, silica %%arcﬁ%@@@m/ Et OAc
- =3/2 (v/iv). 30 3 March 2006 -25 e . Ethyl 5-anmino-4-. 3-amno hen 1 -2- hen
‘1-thieno 2,3- mdine-6-carbox late: A solution of tin (I1I) chlorlde (23.0 .

g) in abs. EtCH (250 mM) was added to a solution of ethyl i
5-i.iino-4-(3-nitrophenyl)-2-phenyl -thi enaz[z 3=d] pyri m di ne- 6- car boxyl at e
(exampl e 9(d), 16.6 g) in 1,4-dioxane p. &’ (250 nl). 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 wasiell| oned l@ﬁmedEFAtsalt) oom t enperat ure and concentrated under

reduced pr Th d suspended in Et OAc (500 nml). 4N ag. NaCH
was added Iﬁg%%fal n @diﬁ?o—fgg]o 11, The mxture was di'luted by addi ng sat.

Sﬂde?'af’edd?é’?i’cﬁ*%?é‘?f%hﬁ%‘e%h‘??% ik s R o i g AL o

Rf =0.5 nnslduenetetgpt-.r,ahjne&tﬁw‘\@[ Ed)\@@eeo 25 I12m{ry eltdent phdspRite BAFr 5GmMipkD hen
1 2hen I -thieno (} box |ic acid 15 Potassium hydroxide (20.0-
g) was’ad W@E?r/é‘@& Ut %Q{l%fo EQ/W/IS()@Y&WDWM%—'zammophenyl)
- 2- phenyl -t hi eno[ 2; 3-d] pyri m di ne- 6- car boxyl ate (exanple 9(e), 17.0 g) in
ca mxture of 1,4-dioxane (210 nl) and water (80 ml). After 16 h at 90C, the
m xture was cooled.to OC. The resulting precipitate was filtered off,
suspended Exanypitgr (300 ml) and cooled to OC. The mi xture was acidified to
pH 3 by adding 2N agq. citric acid 20 and stirred at 0C up to room ‘
h ST = qd' . f. .

t enper at urgy 2 h. Slﬂﬁndé%%tﬁ'lﬁﬂo

TLC Rf = (ﬁrh&;ylbthmmﬁl@e:ﬂpyrﬁﬁﬁdﬁ:h&@dw!boﬁﬁﬁﬂe( v/ v) 25 tert- But -I 5-a. ni no- 4-'
3 am no hen 1 -2-hen |-thieno 12 3- nidine-6- carboxam de -. (__i‘

10 3-Amino-2-hydroxy-propanol (250 mg) was added to a solution of tert-butyl 5-amino-4-

(3-(2-bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-dlpyrimidine-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




"DIPEA (15.3 m), tert-butylamne (9. 3 n1) and TBTU (14. 159k 0 bBoedded to a
m xture of 5-aininlo-4-(3-ani nophenyl) - 2- phenyl - t hi ef -

.0[ 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 DMF (50 ml) under a nitrogen 3 March 2006 -26
at nosphere. After 3 h at roomtenperature, the mxture was diluted with DCM
and washed with sat. ag. NaHCO81 O. IN ag23HCI and sat. ag. Nad . The
organic layer was dried (MySO4) and concentrated under reduced pressure.
The crude pieRausic b

hept ane/ Et O(Ac _53/[?@)53@%1? Jl\?f/j]\?cpgggﬁg%&gfﬁag%rl %ﬂéﬁ&ql\%u%glthe[w
418. 4 TLC: Rwhs dilated ,wigh ID(EM qi@lml)heqmshmbm%% &]. GNéH(C@g vdnedh(MﬁIDQ By |
5-am no-4- 3- 2brom) et -hen | _-2- lien_|-thieno 2 3

i niidine-6- PAFHHRL BIgBSpIe. i Sy deePrpdug ovariPrcified bﬁdﬁ’éd: ém;@w se

to a soluti r!l laﬁ o

~ 4-(3-aininop er| y?% - phenyl ﬁ? gme%%g@dlcﬁ%yrll%a&l P{EA+J:%{°ba(9X§rqI\HéC%\éxarrpl e
9(g), 5.8 ge)ommrb /SRR 3D 1fiin) The tiREMHBOmE Wwas thEd s»ropl%hﬁe@fmh%mre
terrperature the mxture was diluted with DCM washéd wi th sat

‘aq. : NaHOOB, ofdn$-divxenty 8045 aarkF A srtwater.at ed 15 under - r educed pr essure. .The
crude product' was purified by chromatography on silica gel using .

- hept ane/ Et GAeld3/ 2 (v/M)7 g (EFAeat) A 1:1 (nol/nol) mxture of tent-butyl 5-

ani no-4- (3-(2-prono acet ani do henyl ) - 2- phenyl -thieno [2, 3
-d] pyri zni cMﬁe%é car[%ﬂé]ﬁﬁfﬂzﬁ’gpand tert - but yI

- 5- 4- al 25
.6{1;2%?2 S PRGOS 1 2 9 dsrgtion Uy 5210
- ESI éﬂﬁ’e M 4 ThSin
hept ane]/0E£ glgl) Ovel?:fltz (law;f[ |4ﬂfﬂ tﬂecr“t’ %33%%}11 5- amB{rl\%mf@ ha&'lﬂ_dife?g_g‘%ﬂ_ﬂ\é[ %H_l- N-

‘2 h drox etal/water/AGN rr 10/8HH tod O/1W%0 (wéniv)l rurt tine o2 0LRANB-
''m di ne- - 6-carboxarnide To.-a stirred solution of tert- but yI
5--am no-4-( 3- ( 2- br onoacet am do) - phenyl ) - 2- phenyl - o o
th| eno[2 3-d] pyri m di ne- 6- car boxat ni de (exanple 9(h), 500 ng) in .DCM (5 m)
- added E\hﬁ;ﬂlgb 2-ami no- et hanol (500 ng). After stirring for 17 h at
roomtenperature " the reaction mixture was diluted with DCM (100 ni),

A washed W t Qer?%utyﬁlaHCQ% zg.mmo 2—%henyl-4—(3 {(N-ethyl- N—(2—hydroxyethy1)-glycmyl)-ammo)-

s phenyl)-tlneno[Z 3-d|pyrimidine-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
(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).

30 (b). 6-011191'0«5—cyano~.4—(3-nitrophenyl)—-2—phenyl—pyrimidine. R &



30 x 50 ml), dried (MySH) and concentrated in vacua. Theg wss), 9gss Was
purified by HPLC using a Luna C 18 columm wi'th the foIIovm ng gradi ent:
0.1% aq. TFA + 10% aq. 3 March 2006 .27 ACN/ ACN = 90/10 to 10190 (vl v)
30 min. The title conpound was then Iyophlllzed froma mxture 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 1&fha G 18(2), 3 m 100 x 2.0 mm
detection UV =.210 nm oven tenperature = 40C, flow = 0.25 m/mn, eluent

phosphat e BFndL €50 ﬁﬂ) Wb Bitledo b stiade sbREDh of 5Q4804- 1Q31rﬁtrc3;9{eﬁ% §091{eﬂ§1v$ v )

run tinme 20 min. nple 10 10 ter-t-Bnty_|
5- ami no- leﬁdmxym}@tm(ﬂﬁn(ﬁ\@@(mplmSt@alﬂg@rg?Ianétdmleyl}y@w]mmm§-mlfmmaity 1,4-
ot but yIiaa 240 o ShgF 3 2L a0t ”%%%%%ef‘@fx%‘éé S 2

t hi eno[ 2 S
di i sopr opfﬁl g%tﬁﬁzéé;%%dé%ﬁ?% g&k}ﬂ%?ﬁugé‘d EFBE% ' gh%@%s&g% E%QIV%%% #éﬁl\l-rret hyl
ester 35 liydmaebhdidedwater OQs added. Aht %suﬁiﬂgrﬁrwiﬁtit@ﬁvaﬂﬂﬂ&m’ﬁtoff dMvashed "
terrperature the reaction mnixture was diluted with DCM (100 nl), washed
with aq. Natovger. Rewdual WHET WS Jemoved b doqvepSeipn il lsbdaxars.at ed in vacua.
The resi dl,.g{e gas purlflsid by HPLC using a Luna C- 18 columm with the :
fol I owi ng 'gFadi ent Bopag. TFA + 10% agq. ACNACN = 90/10 to 10190 (v/v)
in 30 mnpghertitl g e as then |yophilized froma mxture 20 of _
1, 4-di oxane, 0.1% aq. TFA and water. Yield:321 ng (TFA-salt) ~MS-ESI:[MH }
~ = 547.2 HALC: Rt = R=5A8pdilga gedlheptant/BHAAC=18L 2)/y).3 gm 100 x' 2.0 mm
‘detection U/ = 210 run, oven tenperature 40C, flow. = 0.25 m/rnin, eluend.
. ‘phospHate buffer 50 mM pH 25 2. I/vvat er/ ACN = 10/80/10 to 10/10/80 (v/v/v)(';
| ;;ln t|4m93_ )28 Bo [(§ it o1 A8 ] étffox arbe T 111‘110 -HHR&I%.G(Z
- .. - DIPEA (8.71 ml) was added to a stirred solution of ethyl Z—mercaptoacetate (515 mp . .-

- and 6-chloro-5-cyano-4-(3-nitrophenyl)-2-phenyl-pyrimidine (example 9(b), 15.8 g)ina -
mixture of EtOH (125 ml) and DCM (125 ml) under a nitrogen atmosphere, After 2 h at
15 room _teinpe_:rature, ‘the mixture ‘was diluted with DCM until complete dissolution,
washed witii'O;SN aq. HCI, dried (MgSO,) 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




") - pheny_l)-tluenno[2, 3-dl pyrim di ne-6-earboxani de 5 (a) 4 i‘n{% Rbghdrof uran

Cooled (0 € and saturated ethanolic HCl (40 m) was adde 0 a cool ed

- (ice-bath, 0 C reaction vessel, containing 2-furonitril (13 m). The
resulting solution was allowed’ to reach anbi ent tenperature and stirred

Under a nitrogen atmosphere for 48 h. After concentration.of the reaction

m xture in vacuo, the residue, containing Z5he corresponding 10 2-fu vyl

cethyl imdate, was redl ssol ved in ethanol (20 M) and stirred at 0 C under

‘a nitrogen(s At Bihyhs BB et y aba1ahREoRi 117 'in?iﬁéfﬁ%}]j% faQBM)

was added and the reactlon mxture was stirred in.— a

vessel for ohtionsqfdin € chozide £23.0%) MSrB@Hl(MD nﬂ)xxtsrasraelded Rea Etblhﬁél@b? was

R S R B R R s
- Cyan. o- 4- (@xampler F(Eh ety F) a1 { Zacﬁ&&fa}ﬁla pﬁa R‘Zﬁﬂﬁ %5‘%%@ %gﬂf‘ A, urgedet hyl

of "2-a .idinofuran (exanple 3-nitrobe

' .cyanoaceft at @14 the mikfure ehs ﬂwﬁ@ésmdm maﬂnb()%it‘l}: 41266 8) Thé'n@BRSre mlg\ggg)%m 1)
was stlrred Oﬁ at 60C for 16 h. The reaction m xture was cooled to O :
‘an ice bat 0T TPUE JPIPRGIEF @Bdl ﬁPF‘ﬁl@aﬁﬁés}mﬂFﬁ rasiueeil prefsurevdBieerksidiue hwabs.

Et OH and h irri ntil y. .suspensi on
was obt ai nﬁgﬁ#‘ﬁg@g@lﬁ%ﬁﬁ%ﬁ@mﬁaﬁw (gﬁ-ft[ (%geéjgf’cf’wlﬁaeﬂg{t Il[2)

addi ng 2N agixtid€lwandiluted by hddmgOdat, i 5. A2 CEhOBEdhnicT 12
pr eci pi tate was filtered off andg wasdrailed W th |ceéhv\1/{act e?elrﬁemé&)la&[ged dt%afi was

renmoved by %Qﬁ) svhprncartaded widenreduceddiressaee.  Yiel d: 16.0 g MS-ESI: [ MrH]'
= 309.2 TLC. Rf = 0.3, silica-gel, DCM MeOH = 911 (v/v). 3 March 2006 -29

) 6-18n| oields- cyand’740g3 ni trophenyl) 2-(2-furyl)-pyrinidi ne POC13 (50"
) was adf@ a st d sol ution of | . _ .
5- cyano- 4 g-lﬁS?T_OphEEM—}T Fr423.% aryl ) - _
. TLC: Ry=0.5, silica gel; heptane/BtOAc = 3/2 (v/v).

~(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 "

(0 off, washed with water and dsied i vacuo a 40°C.
Yield: '133g
MS-ESL- [M+HJ"=363.0
TLC: R;=0.2, silica gel, DCM/MeOH = 95/5 (v/v).
25 '

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

PR

carboxamide .

DIPEA (15.3 ml), fert-butylamine (9.3 ml) and TRTU (14.1 g) were added to a mixture

of 5-amino—4-(3~ami_nop11e11_y1)-2-phenyl-thieno[2,3-d}pmimidine—&carboxylic acid
30 - (example 9(f), 13.3 g) in a mixture of DCM (250 mlb) and DMF (50 ml) under a nitrogen




6- hydr oxy- pyri m di ne (ey~~nple 11(b), 16.0 g) and di et hy! &Yk iopgs (0. 5 )
in dry 1;,4- dioxane p.a. (250 m). After 2 h at 90C, the warmm 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
resul ting precipitate was flltered off and washed  with water. Residual
water was renmpved by coevaporation with-2%:=di oxane. Yield: 16.0 g Ms-ESI:
[ MMH] ' = 327.2 1o TLC. Rl= 0.75, silica gel, heptane/ EtQAc = 3/2 (v/v). (d).
_ Et hyl 5- @mpapieerd.- Aﬂem?:thaphwm témpé’mfuzc fh16 Wik Ele Gﬁsfmme@menmbmtaﬁg
ylthi o) - pyrim.di ne DI PEA ( %ﬂ%{ was added to a stirred solution o
Cethyl 2- neVesisdoRitl s3: ag- (Iﬁﬂﬂcﬁ%)o ig. HE1 and sat. ag. NaCl. The organic layer was
6-chl oro-5 I.Lr op -f I YLin i ne (exanple 11(c),
16,.0 Q) %ﬁé’ @ﬂ%]elﬁgf = f“xi‘é%efﬁ%%“%ﬁa}/ ﬁ%r\’fi? Prafird was Purified gen’
at rmsphereb Airbeiat ton & - ed with
DCM until. Bi:orrpl etoe%r |hgso al??or@ﬁl %@E\Alfgsh%%h?\ﬁ?ﬁg ?@Hﬂﬁﬁ%@?aﬁéﬁéﬁg (MgSO™M)
and corfcenYieldied undé4. 7igeduced. pressure. 20 Yield:20.0 g MS-ESI: [ MrH + =
411.2. TL = 0.7 hept ane/ Et CAc = 3/2 (v/v). (e). Ethyl
.5-am no- 4%4?%1“0 h@ﬁ*’hl] 49§4 I -thieno 2 3- "oidi ne- 6-carbox |ate DI PEA
(20.0 m)) added po. t

- 5-cyano- 4- TE’]%@nl trophe Ie)4 %h%éadhép%u@ﬁt% 5( X'l) .
(2-furyl)-6-(ethoxycar bonyhnet hyl t hi 0) - pyri nni di ne (exanple 11(d), 20 g) in
a mxture of abs. EtOH (100 nl) and toluene p.a. (100 m ). After 48 h at
100C, the W coof eeiee4(8:(2-bhemoasstahtidolephonel2ppitcayithian(1 8l t er ed
-of-f shed..wt.f _Et d dr| ed.in . vacua at 40C Yield: 20 g 30 . ~
I\/S—ES [ = 0.6, si I|ca gel ; hept ane/ Et QAc-~ 3/2 (v/ “5

-3 March 2Q§iﬁm%ﬁcetg ahlmﬁgml 8(531@%8%6&{ ?I%P ??]a)%ﬂﬁon %3 rgPEé’ié aéjmt hi en

-

2 3- mi.dine-6-carbox late .A solution ori
-abs. . Et OH4-@5tmimophaxys)- Zaqiﬂexqu-tthlcmc[S,GLai]pyM1cﬁiﬁe—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 .
o - was. diluted 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). | )

N (). 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]p3nimidinc-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 a Luna C-18 column with the following gradient: 0.1% aq. TFA + 10% aq..




“ethyl 5-am no-4-(3-ni trophenyl )-2-(2-furyl)-thieno [2,3 arch 2006
-d] pyri m di ne-6-carboxylate 5 (exanple | I(e), 20 g) in f“ﬂ 8| oxane p. a.
.(250 mM). 37%ag. HAO (8.5 m) was added and the m xture was heated under
reflux (90C) for 16 h. The mixture was allowed to cool to roomtenperature
and concentrated under reduced pressure. The residue was suspended in
Et OAc (500 nil). 4N ag. NaOH was. added-t2¥ ebtain a pH of 10.11. The
mixture was diluted by adding sat. ag. NaCl..The organic |ayer was
separ at ed, M40 £ 1,
sopar at ed AtAG Ui Moty PPy SR IR ASH R UR Bitizte
hept ane/ Etﬁé\mmﬁttﬁre(of/lvc)-dlok%e, OE%\Iaqlﬂi‘FAdnd\%aam no hen | -2- 2- 1 -thieno
-2 3- niidine-6-carbox lic acid Potassium -, ..hydroxide (23.0 g) was added
to a sol ut ygng.of ethgblggaq;pmp %(
am nophpnyl )-2-(2-furyi)-thieno[ 2, 3-dj pyri mdine -6-carboxyl ate (exarrpl e
11(f); 17.MYESLi n a[Mitkk]lr6482 1, 4- di oxane (214 m) -and- water (80 m).

ot o, L St 2t S Sem 0 B mooreetie e?é.%oea;e |
e veatel ‘feh‘?gﬁtﬁ?fsp?‘é?@ﬁ?%d‘%ﬁéﬁr 2R e phite il Bpgedd o pHL G ™

of f, washep, 1wt/ AGNes 16/'80/1@rtb&d/1I01‘80\(&ﬁW) Ain #G= 2¥inghd: 16.9 g MsS-ESI:
[I\/H—I]+ 353.2 25 TLC.. Rr 0.2, silica gel, DCM MeOH = 9515 (v/v). h.

t eat- Butyl 5-amni no-4- 3amno henJ-2 2fu|-th|en023 rim di ne-6-
.car boxanni. de DIPEA(19.2 nil), tert-butylamne (11.6 m) and TBTU (17.7 g)
:yere adde a 0 sol ution of

) 5~am no- 4- %lgﬁﬁ' ophenyl) 2-(2-furyl)-thieno[2, 3-cl] Pyrlral di ne- 6- ‘
‘carboxllc aC| . |namxture of DCM (250 ni) _and
DIVF (5 o8 3 al2 '»,“_. b Na ¥ HEHH R 1 CATYH g B0k at

room terrpeE H] E L gi gg& !@: %éjg yeI I ow preCI p| tat e -had- been '
-forned i Shie i%b &m?ﬁd e was washed wth diethyl ether -~
and dried Té awdigee sBlutAGf zert-butyl 5-amino-4-(3- (’?-bromoacetanndo)-phenyl) 2-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




Yield: 18.0 g 5 M5-ESI: [MrHt = 408.2 TLC Rf = 0.4, siliga:8%06
"~ heptane/ EtQAc = 3/2 (v/v). (i).tert-Bu 'l ' : :

5-am no- 4- ( 3- (2- bronpacet asni do) - phenyl )-2-(2 _fu yl)-thienor?2, 3- o
dr pyri m di ne- 6- carboxamni de i o Bronpacetyl chI oride (100 1) was added -
~dropwise to a solution oftert-butyl 5-am '
(3-anmi nophenyl ) -2-(2-furyl)-thieno[ 2, 3-d] r|md| ne- 6- car boxam de .

(exanple 11(h), 250 ng) and D PEA (0,5 m) in DCM (5 m)..After 3- h at

3 roomterrperl%!mn}d@lﬂhe m xture was diluted with DCM washed with sat. aqg.

- NaHCOB, dried (MgSO) and concentrated under reduced-pressure. The crude
product wasep®utfli €g- alemen:(armmm RN -2R 81 IN-CRh 88 bxyEh B bReinyBRdAe)-Et CAC
= 3/2 (vlv) as. eluent A11(m)I/m)1) m xture of ,tert-butyl. 5 _
ami no- 4- (3phe 238 yrirmidine d2th|enyl) thieno [2,

3-d] pyri m di ne- 6 car boxam de and tert butyI '

5-am no- 4- ( 3- (2 chI or oacet am do) - phenyi ) - 2- (2-t hi enyl)

t hi eno[g 318 RyRidhdRGs 6- car boxam de was obt ai ned Yield: 124 ing 20
MS-ESI: [MFHF=5240.2, [M+H* = 494.2 TLC. Rf = 0.3, silica gel,

_hept ane/ Et O%Ied (8rg) (md seYuratied etheﬁhlicyHCB@@rmD@vﬁ-adaed 1o a éboled- (merlﬁlt]ﬂ 0°C)
1- N- ( 2- hydr ox),, ethlgr91C| am n ghelzy-thlenor23da%r|md|
| e- 6- car boXeAtHe vosse c?oataermg éam@tﬁ'lbﬂ%ml fTheagiesultipg yelution was allowed to

5 4- |
| ram no- b (e S g RneL AL aPhed Vs Cimagen srmosphere for by AR | ooy
(5 M)  vascmsdestidd mhbyéacaomm-eeﬁ hane! ﬂ{e%@éidﬁ@);om&ﬁﬁr@tw E@%&ggﬂ&%ﬁgr 17

- h--at--reom -tenrperature;-the.reaction m xt-ure was dil.uted.-with m e ..
washed 1 t B- ~faxyl ethyd HEDEatE, 1wd reﬁlsxolﬂtﬁi m ﬁthamh €o mﬂmsﬁrmddatdbi’ﬁemﬂem ed |(Flf'

BRI S R R R s %@;Q&%ﬁ@fﬁ@%ﬁ o
90/ 10 to; 1%%&1&‘6&"1)113&@(@9&5@@1eg-ﬂ?‘a ;ehlteh‘?e#;ﬁg\ﬂ Stﬁ'v&ft%r dﬂ@%ﬁ!}ﬂ ped :

© from.a.m xture o oxane
( TFA— sal t ) ﬂNE‘reESion[ fﬂﬂbl:’dhte, %heSﬂBra& 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 -Iﬁeth. ‘The i‘esultillllg' t(«\
precipitate was filtered off, washed with abs. EtOH and heated in water (100 °C) under
stirring until a milky sﬁepensiOn was obtained. The eusrrerlsion '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/MecOH = 9/1 (v/v).




"s PLC Rt = 11.01 nin, colum Luna C-18(2), 3 m 100 x 23%}39,25@ ection W
el uent

= 210 nm oven tenperature = 40C, flow = 0.25 nil/min, phosphat e
.buffer 50-mM pH 2.1/ water/ACN = 10/80/10 to 10/10/80 (v/v/v), run tinme =
20 m na Exanple, 12 10 tent-But | 5-am no-242- ,I -4- 3- - 1-Ix drox
-2-xnetli I- ro-2- 1 - 1 cin | amnOpheﬁ%yl)-hienoZS-

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

5-am no- 4- (3- (2- bTonpacet am do) - phenyl)-2-(2- . furyl)-thieno[2;
3-d] pyrim g rﬁeOBloafa-l‘Sb@aamfi-@exﬁtreme}I)@ (RifutyD)-pyA@diag) in DCM (5 m) was.

added 2-a 2- e - propanol (260 ng). After stirring for 17 h- at
oo |5t B 2D Rl s 4B Fupetir ol o oy Dheghey 2G50

| (r:"oln)cent r at e319 | nw) acudml\jigiggg11 %f‘éﬁﬁ’i{' §Taﬁ%ﬁ1$?%ﬁaﬂgﬂﬁ%f%n§}i%é’%’5?4ﬁngnd

C- 18 col undiopidenp.bh 25000 i ffg 20k a€i0678,: the warkd Alxtul Pas ﬂté&ﬁ( G ACN =
90110 to 10190 (v/ v) in 30 nin. The title conpound was then oph| |zed

 from a v xfiletes wRs roncafituiednunden raduced) prasfurea Mitewasidne waﬁ(ﬁmébb/led in5%,4n7
(TFA-sal t) ESI vl +H| P 11.15 m.n, colum Lupa
1803y, SR, oo Wlimas pugel e e eﬁnmecwﬂateawnﬁlte%@ﬁfam sashed0C
row-OZ@W [oTaF=)8 ; er/ ACN
=10/80/10 to 10/%51}68%&%%}0\??% run &d% 236’%?%4?%9?‘ %aléé‘ér’%ézooe -33
Exanpl e 13Yiebht - But yl16.8gam no- 2- ( 2- furyl) 4- (3_2L (i nethoxycarbonyhnet hyl) -

lyciziyl)- am]g}g\tz-. hen | -thieno 2 3- mdine-6- carboxsn]de To a stirred
'sol ution. dfSt butW"‘gJ anP#ed 4- (3- ( 2- br onpacet ami do) - phenyl )-2-(2- 5

=,fury|) A hi {2 3 d] pyr e ( e 11(i), 130 ng). and
(D PEA k ﬁt@ I%\/I ??Sh% ?‘%x%el%%aﬁg?{%rq)g& @52@# ester hydrochioride
(324 ny). After stlrrlng for 17 h at roomterrperature the reaction
‘mxture was diluted with DCM.(50 m), washed with ag. NaHCO3 (1 M. 2 x 10
m), dri eiLh@s@bLand_e@r@rrft-fsameaphqmyl)v?aczdﬁlrvmae(eﬂmymmmeﬁemmmbi)ed by
HPLC using_a Lyna C 18 colum with the foIIovm ng 1-10 gradient: 0.1% ag.
TFA + 10%99¥&EEERVAG\I = 90/10 to 10/90 (V/v) ‘in 30.mn. The - '

DIPEA (9.1 ml) was added to a stn'red solution of ethyl ?—mereaptoacetate (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) uﬁder a nitrogen atmosphere, Aftef 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 vacuo at 40°C.

Yield: 20¢g
30 MS-ESL  [M+H]'=4112 _
CTLC: . Ry=0.6, silica gel, heptane/BtOAC=23/2 (¥/¥). - o




t|tIe conmpound was then | yophilized froma m xture of 1, gmﬁiérgﬁgg@ 1% -
ag. TFA and water. 74 ing (TFA-salt) Yield:. MS-ESI:[MH* 2 :
HPLC: R = 12.09 mn, colum Luna C18(2),3 m 100 x 2.0 mMm detectlon . = .
210 um oven tenperature = 40C, flow = 0.25 m/nin, eluent phosphate .
buffer 50 MM pH 2.1/ water/ACN = 10/80/1023t 10/10/80 (vlivliv), run time = .
20 nui. Exanple 14 20 ter t-Bu | 5-am no (2-thienyl) 4 (3-((N_metl iyl-N
_(22hydroxyetliyl)_ glycinyl).-ama-io)- hen 1 -thieno 2, 3- :
riinidine-6- carboxan2|de (a).- S—Q/no 4-(3- nltrophenyl) 2-(2-thienyl)-6
_hydr oxy- py(ﬂ bl =nﬁ0 hi oph 8h| oride (10.0
'g), 3-nitrobénzal de Home-Ongarboyydate

pot assi um cArsbhnmleof(ti‘D(m c@)oridla (2@8 (%) 634, G260 (@3(} m] ﬁ&dedrtS’% sgfutlgg Gefor

8 h. The reaction m xture was cooled to OCin an I ce

S | 1y e e WM%???S?WWWM@%%@3
0Cin arrlk V\B@e&ggfteeﬂ(el)h%é gg‘uf %ldfﬂj‘aﬁ?B@r Fo0 2l %/samff[%@e‘gmé)rwasaaﬂded\med
| Vl“, ool e pahe mixes Al kel RN A0 IRY 6 i ERRKARNI NS ot ry
o Chior e boyan oo W’d"mﬂ‘““’g“‘?‘?rtrﬁ?’%ﬁ"??%m;%‘;”. The residug yas guspgpded

was added tlB%gBA&@? %?&Efwe agidech tajolftainrg pH op A Q- 1-InFhe mBxthid- was
(a T Var CHGEAORY AL T @3%31%@* B Brefity s s, s bapied dopEMENBIO ur &

- -Was - comloedtconﬁmmcdt@mgﬁfeagwti?r@ésﬂgtconcentrat ed under reduced .pressure. t._ ...
The residue was dissolved in 1,4 io daaxarie' and ice: Wwater = ;

-+ was-tauti ouglyg- added. 1-7T§1§ resulbting precipitate was filtered of f and washed
with water. Residual r-was rem)ved by coevaporatl on vmth 1 4 di oxane

and dr y| ng MB+-BSAc" uo [M+HPE 3812 -
' TLC: - . Ry=04, silica gel, heptane/EtOAc:' 3/2 (V). -

15 (g). 5-Amino-4-(3-aminophenyl)-2-(2-faryl)-thieno[2,3-dlpyrimidine-6-carboxylic 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-

catboxamide '

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 acid (example 11(g), 16.9.g).in 2 mixture of DCM (250.m1) and DME.(50- -




“Yield: 9.8 g.. MS— ESI: [MrH + = 343.4.. . is TLC ..Rf =3Q48ch 5bdd ca. gel,
heptane/ Et QAc = 3/2 (v/v). - Et hyl 5

. cyan-4-( 3- nltrophenyl) 2-(2-tluenyl)-6-(ethoxycarbonyl net hyl t hi 0)
pyrimdine DIPEA (5.57 mM) was added to a stlrred sol ution of ethyl
“2-nmercaptoacetate (3.28 m) 20 and

6- chl or o- 5- cyano- 4- (3-ni trophenyl ) - 2- ( 2- t%}enyl) pyrin:iidine (exanple
14(b), 9.8 g) in a mxture. of E. tOH (80 m) and DCM (80 m) under a
ni trogen atnipspderamitrdgereatnidspheratAfterGrh itaopartampeturs, Aeubstadtidl envas: of

diluted wwth DCM untj| conpl ete dissolution, washed with 0.5N aq. HC, .
dried (MySESUSW AREcERHE diadr baea dommese rhichy e dilisrak atir Ehe repidap dvasmadheg 25

MB-ESI: | Miﬂlf'h dieifi% e,_é nﬁgdﬂ%‘i{m v%:z%éit §9Jq ca gel, heptane/EtQAc = 3/2 (Vv/v).

d. Ethyl 5-am no- hlenlthlen023 rlmdlne 6-
car boxyl at &i8d: DI PEA 18180 m ) was added to a stirred solution of ethyl
5-cyano- 4- nit rophe I - 2- :

(2-t hi efyl &%—’B(Sét hoxy Oy IS hyI th:io)-pyriinidine (exanple 14(c) 12.9
g ina3 >h 2006 35 xure abs ni) and toluene p.a. (75
m). After ‘h at 16%(5 ?*Fé Btanﬁgg‘ﬁéﬁol?’%?‘ﬂﬁ) OC. The resulting '
precipitate was filtered off; vvashed with cold EtOH and dried in vacua at
40C. Yield:11.0 g M5-EST: [M+rH] + = 427.2 TLC.R f= 0.6, silica gel,

hept ane/ Et Ghc = 1@#-Bubwl/ v) .5-drhimgl4-G-@rbromodeetBnidn)-phedyBre-0-fu2y)-Sriédve L
1-thieno 2 3- m dine-6 carboxylate 10 A solution of tin (Il) chloride (15
g) i n“abs. diyopmidned-¢arboxgmide added to a sol ution of ethyl 5 -ami no-4-(3

Wexampis 1REoLEA ShRENElS P tn Aol g § RGeS TRTHT) s
: added and (3-A@inspKémyie2 @ FulyBathRAo s aTpyFigfiling.-of Qibdkamide T(@ﬁ‘an%lét larma)was s

al | owed to cool to room
250 mg) and DIPEA (O 5 ml) in DCM (5 ml). After 3 hat room temperature, the mixture

was dlluted with DCM, washed with sat. aq. NaHCO,, dried (MgSO +) and concentrated

. under reduced pressure. The crudc product was purified by chromatography on silica gel
15 us_mg 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-chloroacetémidd)-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




terrperature and concentrat ed under reduced pressure. Theg r“ﬁé:r‘:,q?goé/vas
suspended in 1.5 EtQAc (400 m ) and THE was added until conple

di ssolution. 4N agq. NaOH was added to obtain a pH of 10.11. The m xture
was diluted by adding -sat. ag. NaC . The organic |ayer was separated,
dried (MgS™) and concentrat ed under r.éduggd pressure. Yield: 12.0 g
M5-ESI: [MtH + 397.2 20 TLC. Rr= 0.4, silréa gel, heptane/EtOAc = 3/2
(v/v). 5-Ami no-4= 3-amino hen 1 -2- 2-thien 1 _t hi eno 1, Pyri 2 3-

~di ne- 6- car Bok0%iag. AHCNAOt=28610rt0 HPEowJein(Bmep. m&ltmoﬁlﬁdav@%éﬁl on
.of et hyl

" arni nophem)mph;fn?eé f%‘?ﬂ"é'ﬁﬂﬂxf“? Hféﬁo‘FQ’*@eaq b\ﬁ'@%TﬁlArﬁﬂGV@ﬁr boxyl'até (exanpl e
14(e), 10. ina mxture of 1,4-dioxane. (150 m) and water (50 ni).
After 16 h%%? 0C, tf@%ﬁi@ﬁﬂeﬁﬂﬁhs cooled to OC. The resulting precipitate

was filter ter (180 m) and cooled to OC. The m xture
was aci di fﬁ\gdﬁsg iﬁ{ﬁ{/ﬁgfd##gygN aq( Ci th: acid and stirred at 0C for 2.
h. The seswHi pr t W t d
dried in vacuo af 43%‘”“%*‘%&"?%%@3%[‘%4 A58, 8y, 33050 e oo T A
.369. 2 TLG R 0@&12 terapdraimee gal0;C, II&‘WHB@}B ﬂﬂ&ﬁ%eﬁl\gﬁt\@ho sﬁlaeﬁg]),uﬂgre_a(?t Eyg[l

i ne-

5amno4égl phenyl -ZéZtlllen )-thiieno[?2,, rim
‘car boxaxni CEY=1L0/80/10 toel Oy 18R (/e n’@n(ln163=mm)nand TBTU (6.6 Q)
Swere addedtoamxture of _
© 5-amino-4-(3- amnophenyl) 2+ (2 thlenyl) thleno[2 3-cl1 S
© pyrunidine-6-carboxyli6 acid (exanple 14(f), 6.3 g) in a mixture of DCI\/I
. (125 m ) a@q ﬁ\\l{N 10 . di u-.net hyl f or manai de) (25 m) under' a nitrogeny :
“at nospher.e. A Pet h at roomtenperature; the mxture was diluted. with { i

DCM ando waggieBu t h sa&-amanp-z-mﬂﬁsm-ét G-N-( Nl%toxjﬁ@hnétﬁﬁl ﬁ@b 2- ﬁ%ghl}!ﬁgl)- The |
"o -grganic Ial)[/l Wg (H ]\/98@4) -and- concentr at ed
) 1no)~p eny -thleno %] d]pym‘n1dme-6—ca:rboxarmde o

To a stirred SOhItIOH of rerr-butyl .5- 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. = -
— .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

nm, oven 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. -




“under reduced pressure. The crude product was purified by &Jﬁ ography
6n silica  gel, using heptane/ Et OAc 3/7 to 111 (v/v) as uent. .
- 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-brompacetanmido - hen 1 -2- 2-thien 1 -thieno 2 3- 20
i m di ne- 6- cai boxaj ni de Brom)acetyl chloridé <(2.40 nl) was added to a
~solution of tert-butyl 5-am no-4-(3-
- am nophenyl gxzZmpf-t3hi enyl ) - t hi eno[ 2, 3-dj pyri m di ne- 6- car boxam de (exarrpl e
14(g), 5.0 g)_and DI PEA (10. 5 m) in DCIVI(50 rrt)b After 3 h at room

t enper at ur deripipnEving eleys e (P - (AN ethok ke 1] ¥y

NaHCOB, dri ( -“a nder reduced pressure The crude
" product vva &t By—c hit-otro ilica gel wusing heptane/ Et OAc =

312 (v/v) | u A m xture 'of tent butyI 5-am no-4-(3-(2. -

br onpacet a Sﬁﬂféfizﬁﬂl‘)‘tmzl (- ferr Ryl y-amine q32(,2§1f@ﬂ]ﬂpmﬁmlii@)rﬁeeﬂﬁl)c21(29oxam

d d

S—ea?nnno 4e n?gw%ﬂogr & Slprimidine e)ﬁnpfi‘*rrbo}‘aﬂldi(mrte ]e]r@t J3GmeLmdPEEA (0.5
~.d] pyrimi di nsh GincRCMX By ewxnsddRbt @)diee m lﬁs%r%?rdgocﬁloﬁdWSﬁﬁm o)l MF@r

546.2, [M+H + = 500.2 3 March 2006 -37 TL i ca

tol uenel Et GREing for 1L 7( Yy Aty yoom temnee&t@rﬂBﬂlﬁyBa@Oannmewaﬁdﬂhiequnh DCMQSO mth

i ne- 6- caRboR et 56’ etk (E MBI i GRSt gha soncentrated
5- 4
am . N0- 43,0, (T RESIRAC S AN by ﬁﬁq_ﬂ?’ggméa(L e G C-18 colurf:ué wfg?(tﬁsg fo%n%zg)

" tlzienyl)-thieno[ 2, 3-d] pyrim dr ne: 6-car Xni (exa

;Qt Dcrvu@5 gmalenmelsrdd@drmmtmlaqzmmmmeh@om td 1@@0@);? B0 @hinStrhér i Ng -
~for 17 .h at. room terrperature the reaction m-xture was diluted with DCM

- (50 Y, M&Qﬁéaﬁmoyﬁ Hgs therelpepalized frow agmixture of 4-diogmecd 1 {aBHA andl

. concentrat gdd.n vacua The resjdue was. i 0 purrfred by - HPLC usi ng .a. Luna

- CG.18 coI umm - vvrth the foll owi xzg gr adi ent 0:1 %aq - TFA :

| Yield: - " 7Amg (TFA-salt)
. MS-BSL [M—FH]"‘ =5372
s HPLC: R, = 12.09 min, column Lund C -18(2), 3 pm, 100 x 2. 0 mm detectanV 210
R nm, oven temperature = 40°C, flow = 0. 25 ml/lmn eluent phosphate buffer 50 11‘11\/.[ 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—thlenvl) 4 (3 ((N~methyl—N—(2-hydroxyethyl) glycmyl) amuto)
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



-+ 10% aqg: : ACN ACN = 90110 to- 10190 (v/:v) in 30 mn. q\dérbﬁ?ﬁobcorrpound o
“was then lyophilized:froma mxture of 1,4-di oxane, q )
:water, Yield... 59 ng (TFA7salt). MS-ESI:. [MA+ = 539 2 . :15 HPLC. Rt .
= 11.01 nmin, colum Luna G18(2), 3 m -100 x 2.0 mm . detection UV 210
izm. oven tenperature = 40C, flow 0.25 xnllnin; eluett phosphate buf fer 50
MM pH 2.1/ water/ ACN = 10/ 80/ .10 to 10/ 1078®-(ylviv), run tine 20 mn.
Exanple 15 20 tert-Butyl 5-ami no-2- 2-thien 1 -4- 3- -(netlhox carbon I neth
1 -al cin [Yieldm no - Ieemgl -thieno 2 3 i m.di ne-6-carboxarfzide To a
stirred solution of teat- butyI _ _

5- ani no- 4- Mgﬁlbrond_é’&’éﬁbmii’é)a phenyl) 2-(2- : :
‘thienyl)-t 2no[ 2, 3- |rn| di a exanpl e 14(h), 100" ng)
and Di PEA “5 m) i %@%#m@%&%g}]}/@{éle met hyl ester

hydrochl ori de (250 rng). After 25 stirring for 17 h at room tenperature,
the reaction mxture was diluted with DCM (50 nil), washed with aq. NaHCC3

(1 M 2s5x [f), 60hlordri-evhnoMySHroahehydppcatiiedipplyrimidiacuo. The residue was ™
purified b¥-’ HPLC using a Luna C-18 colum wth the followng . gradient:

0.1% aq. TERGL {3demh. WAmdA@m te DEHmYd t WEPRoof Svevapeidn(330tapenyite(2-titl e

and 30w e AR e Btins GaRalt, YA(8) 16 2 MR g e

~ 953. 0. HPL&opBsin di% 151 dﬁB}dﬁne ?PﬂOUsEID %@3@1 44020, the‘?mlx'fﬁre l’% c?éo%d%

detection UV = 2100 nm oven tenperature 40C, flow = xni n, eI uent
- phosphat e Mﬁwmmmcpwnmteﬂlumdemedm p:eélsﬂz‘eS(]Th& &sidmel@s]diéﬁﬁzeﬁ\tﬂ \114\/) _
w.ooorun.tine =20 Lletert-But 1.5 amn02 2-thien 1 -4-(3 Ndl .

- 2- et hok e@lﬁXPﬂe fﬂafl &en@er WAF AEAIOUSHcadded The Frswltip mpecipitate was ﬁlte§ed off p

Lo sdlpyrd me dhﬂ?\g@%ﬁéﬁ%ﬁf@ﬁ?ﬂ S@p]ﬁgat%f ?J%HP%QIe?%&%EE\P&BOPJtmn wﬁ'lr f 4bd”'ct) e e

5- ammo-4- ( 3-( ronoacet am
“enyl ) -t enm{&d@@mwm&mdﬂ@ﬂe -car boxam de. (exanpl e: 14( h) 100 rrg) in- .

DCM _
..-,(__ : Yleld _ 98g o
. _'_MstSI: [M+H] —3434 | 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 and 6-chloro-5-cyane- 4—(3-m110phenyl) 2- (2—th1eny1)»pyr1n11dme (example 14(b), 9 8 g) { ,‘
" in a mixture of EtOI—I (80 ml) and DCM (80 mi) under a nitrogen atmosphere. After 2 h <W .
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_rbonylmethylﬂlio)-pyrimidine""(example' "'14('c),"12.9""g) ina




n1) was added N, N di - (2- met hoxyet hyl )-am ne (200 ing). Af ring for
70" Sien 2o

.,

room terrperature, the reaction m xture was dil ut
washed .with ag. NaHCOB (1 M 2 x" 10 M), dried (MgSH) and

goncentrated in vacuo. The residue was 1s puri fied by HPLC using a Luna

"C-18 colum with the followi ng gradient:
'90/10 to:

C 18(2),
40C,

floww‘tﬁcﬂf)’ Porﬁ)

1 %aq. TFA 10% aq. ACN ACN

DCM - (50-

10190 (v/v) in 30 mn. The tl"[‘?é “conpound was then |yophilized
froma: mxture of= 1 ,4-dioxaue 0.1% ag. TEA and water. Yield: 59 ngy
(TFA-sal t) muesrofaws@}t €5581 add 2uddelpGi. (R nf). WteP48H 41,100, ¥ mb4HR

3 -i7, %O nmm detectlon W = 210 . xun, oventerrperature,
it pESsipiats Was ﬁ&ﬁreaonffnwashed with/onkt BIOACN =

10/ 80/ 10 t%n&%%&)/u?{)a& /a‘(/gtﬁc run time = 20 mn. Exanple 17 25 tort-Butyl

5-aaa to-2 eth
hen |
5-am no- 2-

- 2, 3- dige- rgaidpoxamrig 2006 - 39 pressure at anbient tenperature
I%VI 1%782n1) carefully washed wth sat. ag. NaHCO37

-thi

(20 O,
(2 x 50 m )T14hd wat eeré@firdﬂicagél iheptakdVBioSX0 =angiw@ncentrated in vacuo.

The crude residue was used wi thout further purification in the next step

r edi ssol ved |n

eth I-N 2-inetlzox eth | -gl cin | -amno)-

xl lm(?l ne-6-carboxainide a'. tert-Bu |
Fanesulf 84- 3- -et 1 N 2- nethox etl~ amino -henI -t hi eno

- To a stirred solution' of tert-butyl 5-am no-2- rrethylthlo 4-( 3- ((N—ethyl N |
- (2- nethoxyethyl)-glycinyl)-amno)-phenyl)-thieno. , ,
[2 3- d] pyr {e¥i_di i| E&ywh- c arSeanmuiH-arhimepleanlyD-%4(2-thiéyi)-thieRol2r3 hrR@agkl C

aci d (TFA 2 m.) was-added 3-chl oroperbenzoic aci
. After

17..

(my VB

v/ v) .

-am no- 2 emkryl amtﬂﬂmé 4@@%}3&&&%2—&% Ginlny

.. , - 1.0-9). _
1 action m xture was concentrat ed under reduced Yi el d: 820«'

S' . cM'thgn} ?f' téé‘éﬂ? %hleﬁhg(lé g in3hs. 'Et%l—?(lﬁ%' mb gaecidEd %qy SCIJ\{IEIHOII of

Jfr]ﬁy)ﬁmh

| (e e o
- -henl-thlen023 r|rn|d|ne60arboxarr||de Et hyl am.ne rid
(150 ng) wexamgitet(db 18- Sﬁg)rmeld"r-émkmer (@50 off)-t38F4 adp&t@t (4% ms was added and

. b

20

25

30

temperature and concentrated under reduced pressure. The residue was suspended n
EtOAc (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 addmg sat. aqg. NaCl The

organic layer was separated, dned (MgSOQ and concentrated under reduced pressure

vield:  120¢g
MS-ESI: [M+H]' =3972

TLC: R,= 0.4, silica gel, heptane/EtOAc = 3/2 (v/v).

(£). 5-Arnj110-4-(3~aminophenjf1)-2-(2-thieny1)-thienof2,3—d]pyrimidine—ﬁ-carboxjrlic
acid : ‘

Potassium hydroxide (13 g) was Iadded to a solution of ethjrl S-amine-4-(3-
mninophenyi)~2—(Z—thienyl)-thjeno[2,3-d]pyrimidine-6-carboxylate (exaniple 14(e), 10.1
g) in a mixture of 1,4-dioxane (150 ntl) 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'wes acidified to pH 3 by adding 2N aq. citric
acid and stirred at 0°C for 2 h. The resulting precipitate was filtered off, v\rashed with

 water and dried in vacuo at 40°C.

- 6l\ll-m( gomgt g Wl W né’@ﬁﬁg%ﬂdéf( eﬂglj ?%Hé,% |T)he mixture was allowed to cool fo room e




t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de (exanple 17(a), 10Q yigkh 3865 D PEA

(0.5 mM) in 1,4-dioxane (5 m). and the reaction m xture vvas eated 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 nl). Subsequently, 20 the organic |ayer was dried
- (MgSH4) and concentrated in vacuo. The tt';jl?s obt ai ned residue. was purified
- by HPLC.using a Luna G118 colum with ,the fol l owing gradient: 0.1% aq.

" TFA + 10% éFdACI\l/AClﬁ?::gQO/lO to 10/90 (viv) in 30 min: The title conpound -

was then | i zed xture of 1,4-dioxane, 0.1%aq. TFA and 25 ‘
}PLC Rt ﬂ%ﬁ% D%gﬁlum%gkana C 18(2) 3 m 100 x 2.0 inn, detection W

- = 210 wat efLC36 ny ( Fﬁ@sf%gﬁleb%wgﬁ &%Ig@%}]- 528.4 nm oven

terrperature 40C, fmmn uent ate buffer 50 nM pH

2.1/ water/ACN = 10/80/10 to 10/10/80 (v/v/v), run time = 20 m'n, 30 3 March
2006 -40 Exanple 18 tent-Butyl. '

5-ami nno_ Z:variasbdaatnésulflml-4 (3 ((N—rrethyl N (2 hydroxyethyl) o cin |
-am no) - pgﬁ% ,}hl eno[ 2,.3-dl pyrinm di ne- G car boxai nide To a stirred
sol ution R fers-bafylaping (A3t land TRTU (86 @) Nceneeaddpuma (nﬁxture of

A R AN R i
- 3-chl or opgehengel 44(8, aks dgf 7ih2-CRBAur:- QrIDCM (845 1

h n
~ mi xture-was cencentrated:under.reduced pressure.at a antEl terrperature (20 . .
0, redi ssonedylformaaidel 106 ml) ,under ef ulitrygena ateskphive! hi&ﬁ@t 3 &ad.at Nabiaos (f

50 m) .an e 5 and concentrated in vacuo. The
. crude r esgﬂ'ﬂg ﬁégé Jg%H”%&u{%B'ﬁﬁ élli‘%gégﬁ’éﬁh ]35 s WQ:H@‘\Fb@ﬁ Wigh %ﬂﬁ@%é&ﬁ%ﬁ@ 1

Y'_ eld o N aq HCl and sat. aq. NaCl. The orgamc layer was dned (MgSO4) and concentrated

under rﬁduced pressure. The crude product was punﬁed by chlomatography on sﬂlca-'

~ gel, using heptane/EtOAc 3/7 to 1/1 (V/v) as.eluent..

15 Yield: - 6455
__‘MS‘-‘ESVI_: | [M+H] 4949 S o
- TLC: R{ 0.3, sﬂlca gel heptane/EtOAc 372 (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




" 15 M5-ESI: TLC: 910ny [MiH + = 519.6 R f= 0.15, silica p% OH=09/1
(viv). . ter t-But 1 5-amino-2- N-dineth lanino -4- 3- %g\{l?{c - dvg h dr ox
.eth |l - ~1 cin 1l -amno - hen | -thieno 2 3- idine-6-carboxam de 20

- Dimethyl am ne hydrochloride (150 ng) was.added to a stirred solution of
tent-butyl 5-
am no- 2- net hanesul f ni yl - 4- (3- ((N- et hyl - N-32=hydr oxyet hyl ) - gl yci nyl ) - ami no)
- - phenyl)-thieno[2, 3-d] pyri m di ne- 6-car boxam de (exanple 1$(a), 100 ny)
and Di PEA (ILGe nl) iR & 082 diileosaie téleed/Bicano= thevigact i on 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 n1) and washed

k Ymé;gr b\r/vismgedﬁedféﬁ;ég&l igﬁlﬁﬁ*fi.ﬂﬁg%ﬁél(%_&m_s _Tw?m| yq,) g%or gani g

resi due vias o) ey RS 3SRk Babod fige! U wi th the fol l owing

- gradient: 0. 1I%aqg. TFA ¥ 10% aq. ACNACN = 90110 to 10/90 (v/v) in 30 nin.
The tit$e Jonpostitedraslutioenof yambutylzédnﬁmcom(a-(lrbmaectﬁindb)g)hém )CQI(& :

- 0.1% TFA 30 Yield:_ 36 TFA-salt) 3 March
Ve rs L S-S b el ine 6 o bamide (@%4%%14_@;)@% 3812 D@

rl'ﬂO? m?(n2 gl ue “q’ﬁf)gg%at e[rt)\é[d}yf1 329%’68%/?19%%%6 ﬁn@g;ﬁe}' Al %ﬁll%y 56831 2

- 10/ 10/.80 (vtenipe}amumd rdaBtich AxHkd wad cﬁmsapmhhscwtﬂo m | ywasned vigs 258t h
-1 ami no- 4- - 3- nmet hox carbon | meth | | cin 1-am no- phehyl)-thi enoIZ

-dl pyri ni di NeHE Qs 41 B Hemi)p drigd (Mgﬁ ﬂ&lld)comcmwmmv@c-zmﬂhammdnefwxs

| (l ( ﬁeg ﬁo%cgﬁﬁbfﬂ%?ﬁgﬁ)w&%mci lgr?f’ﬁ%‘}“ Wik i fplowine srdiens Gl s AF4i ne- 6

‘(

To a.sti rreﬂ 199} Hhi LoN/AEN Jn%iwbcHtﬁd/ss(ﬁ(v?W lﬂ%'o%nHPt[ﬂé!'uhQ'cBm%o&éd (JaL then TR |

C lyoph1hzed from amucture of 1,4~ dloxane 0. 1% aq. TFA and water

.-Yield: - i 59mg (TFAgsalt). e
. MS-BSL. . - [M+HJ %539‘.2. - | - R
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




e detection UV = 210 10 nnR oven tenperature

arnixlo - - hen | -thieno 2,3- rimdine-6-carboxam de car ’
"~ (exanple.3, 1.0 g) in trifl uoroacetlc acid - (TFA, 25 n1)3q\”\;\é/af'§ng§%ed 3- i5°
. chl oroperbenzoic . acid (mCPBA, 1.0 g). After 17 h, the reaction mxture
was concentrated under reduced pressure at anbient tenperature (20 O, .
redi ssolved in DCM (100 m ), carefully wa§§1ed with sat. ag. NaHCGB 3 (2 x '
50 m) and water (50;n% dried (MJSO4) and concentrated in vacuo. The .
crude resi was used without further purifi catl on in the next step. :20
Yiel d: 680%% VB- ESI74 pgAqjA-salt533. 6 TLC. Rf = 0.17, silica gel, DCM MeOH

911 (viv t-Bu +2 2-eth | anai no- 4 3- - methox carbon | neth
- cin %A Egg Mfﬁphe@n?}l -thieno f 2;3-d]pyrim di ne-6-carboxani de

| tEt h%/I ba{n P@ISPﬂLmRQﬁhQWIﬁﬁl éaﬁﬁﬂmﬂnams&jdﬁﬂnf 08 x b A SeBREM tR=%00

en uty -

_ anﬁl noI 2- 1 mey ham@mpregatwe 240°, [fow: Frﬁeﬁ%mﬂmrd;mmbhﬁpﬂlfﬂe)bllg‘f(ey)so &)]Z-Né[z)pfam) no)
- phen i,e [ oxam de (exanpl e a :
aﬁd DlyP%EA %g/‘%qﬁ%‘c& h@@“&%i&@é@%’% BRe éﬁgltpl on nixture vvarsrg ’

heated to 60 C for 3 h. After 30 concentration of the reaction m xture

- under reduced pressure, the residue was taken up 3 March 2006 -42 in DCM

(50 m) and washed with brine (1 M.25 m) and water (25 nl). Subsequently,

the organi Exhmpkridvas dried (l\/gSO4) and concentrated in vacua. The . thus
d.b

obt ai ned ing.a Luna C 18 co. lum w th the
“followng RN ymethexyethiyh gl veiny-amdm){ v/ v)
‘in30 mn. -ophlllzedfromamxtureof '

er-—rieid: 57 ng (TFA-salt) -MS-ESI: ¢

. [MtH +10= 514, 2 e Rilutfori%ﬁﬁerfrbﬂtyl CRLmip-4 WSZOQO%ﬁ{ag%A’EI&%l%H p%?l%ll}é?ﬁQ Oe[”J‘g '

- .t - phosphat Bissybthienefd, %ﬂprﬂmﬂ@ll‘lﬁhﬁv@(@xﬁm &xmp}}ﬂléﬂ(ﬁ) t XO0LBY) G EBCNV(S// V), -

fun t E”En;txﬁgﬁétagdgd‘&ﬁ'dﬁ{%mf ?E‘;tye e?iHorlx?g)zAﬂsé? stir%n'g il 170h o rogin e h-- -

e . temperature, <the 1-ealct10n‘ ‘mixture _was d11ut_edgw1th ~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 compomd was then

lyop]:uhzed Trom a. mlxture of: 1 A- dxoxane 0. 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




" 15 am no - henyl)-thienoF2, 3-~fl pyrirnidi ne=6-car boxauai yl am ne
(150 , ng) was added to a stirred solution of tert-butyl deéﬁ?g%dag _

_net hanesul finyl -4-(3-((Nethyl-N(2-nmethoxyethyl)-glycinyl)-am no)-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 m) in 1,4-dioxane (5 -m) and the ga_tction m xture was heated to 60
C for 3 h. After 20 concentration of the rgaction m xture under reduced
pressure, the residue was taken up in DCM (50 nxl) and washed with brine
(1 M 25 m)lTeand whred (sehitien) . ofSutseeluiEnt $-pmina-Frenaingdn-¢-(8 4 déethydadN-(-i ed
(MS™) and concentrated . n.vacua. .The.thus tai ned, . residye was purified

by HPLC. usi_%%ﬂwﬁw - yT%‘W&P’&&?Wﬁﬁ'ﬂPﬁ’éﬁggr‘ﬁBM&“&F ARDARATidg 106 aq.

~ TFA + 10% aqexaAEN ACN 7 PR bR ORi4 YW, 23 3Pl  ohi -
conpound vvag t hen | yophlg)lgi zed uf rgm a rrilxﬁjr e’ of @?%ﬁ%ﬁe-aﬁgfﬁ%uf%%qizm%FA

and wat er. a¥idgpdCPBA, i) £ Ates AV th) thehfSadfSR rhivivhl Jvas cot2ntatbd dnddrrediuce@06

-43 .HPLC: R= =11.01 mn, colum Luna C- 18(2), 313&: 100 x 2.0 mm detection
C W= 210 SnuPresves at anpephicoeratig 628 ) whissolpedm EMALRC mi), garefulbtwashdt e

buf fer 50 my. 1 / = 1 I/ ime =
20 min. C { NS S NHRCE A ol Yl ot B B vt Bamd Bkt E
The thus obtadupedhd crhddiredi@nevdstustd witho@TrthiOubifiesidndn (e ndxkgpWas heated.

to 60 Cfor_3 h. After concentration of the reaction mxture under reduced
pressure, tRaeldesi due 8&@gng aken up in DCM (50 ni).and washed with brine (1

-~ M 25:m) a ater ( -Lhl). .Subsequently, 10 S o
. ..thieno[2, 3- @g%ﬁgﬁm di i@[-'%{]cé'r%ajam de (exanple 19(a), .100 ng) and Di PEA.

L] 0.5 n )0| n LC' : ={.2 ']_; M/M = N '
(%ét Ranesul =2~ (3- (O (Fuasa &k DRAMNMEOET 2™ yci nyL) - ai i dno).
;'phe__.r‘_\y'l,)ZS_._]E?alrrple 2142?&[\;&5 l"t‘h ycai bonyl met hy| ) - gl yi nl ) - ai ni no) - - hen |
-am no-2-al | yl am no- (N (e oxycal ponyl nme - yiIn -al’nlno) - - nen

. . =thieno 2 3@)nd-rf¢7ﬁ73_1ﬁ}’]nar5hﬂmm2d¢ﬂ1 _ 0 U)D_:l 4

stirred sol yti. f teat-butyl 25-ami.no-2 15 residie was purified by HPLC ¢
ot ng o LS S S MR EedadiiBl o0 1S Puri Tl e
: Bthyl amine hydrochloride (150 mg) was added to a stirred solution of zert-butyl 5- -

15 -_ aminq-2—méthm1esulﬁhyl—4-(3—((N-ethyl-N—(Z-méthoxyethyl)-glycinyi)—amjno)-phenyl)f
thieno[2,3-d]pyrimidine-6-carboxamide (example 17(), 100 mg) and DiPEA (0.5 ml)in
| 1,4-dioxane .(5 ml) and the reaction _mixturé_ wépé ‘heated tc.>' 60 ;:’C for 311 ':Aft'er
coﬁceﬁfratioﬂ of ﬂlé'réactibﬁ mlxture undelr.r'é‘cl:ﬁcédﬂ-preésu.r-é, "thelrés‘i&crl.ﬁe 'was. taken up. -

in DCM (50 ml) and washed with brine (1 M, 25 ml) and water (25 ml). Subsequéntly,

| 20 the organic layer was dﬁed (MQSOJ and. concentrated in vacuo. The thus obtained

l (:3 - -_ o residue. was purified by HPLC using a Luné C-18 column with the fbllowing 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




0.1%a gq. TFA + 10% aq. ACN ACN = 90/10 to 10/90 (v/v) i85 39, ,ghqg The title -
conpound was then |yophilized froma mxture of 1,4-dioxane, /Gaq: TFA *
and water. Yield: 65 nmy (TFA-salt) 20 M5-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 nl/migy _el uent phosphate buffer 50 nM
pH 2. 1/vvater/ACN = 10/ 80/ 10 to 10/ 10/ 80 (v/v/v) run tinme = 20 mn. 25
Exanpl e 22Etert yl 5-anm i no- 2- net hoxy-4-(3 .

-((N-ethyl= N?’E’? hoxy' et hyI) glycinyl)-amno )- hen I) thieno 12 3-

mi di ne- 6- caybBua D 2| 3

stirred solutjon of tent-b
-((N-et hyIBMﬂllﬁﬂmkﬁetm}ﬁB@%3mﬁmm®eaﬂhﬁMﬂe : | '

t hi eno[ 2, 3-d) pyri mi di ne- 6- car boxam de (exanple 1I7(a), 200 ng) in.methanol .
(5. mM) 30 3 March 2006 -44 and the reaction mxture was heat ed to 50 C for
3 h. Affer a'oncqg,tr_rmk pen , g l.ﬁ: d sgure,

t he resi due Was taken up Tm DC G-
chl ori de (g1YG1nw1)%Emﬂb)-phdmyl)Ftﬁieﬁd{.J\B— ﬁrnmlmlner@dcay\@éx%fmc(@ m) .

~ Subsequent the organic layer was dried (MgSOZ) and concentrated in
vacuo. ThelQ has SErgft sphvden  of i éﬁﬁ‘ébWafé pramiine-GembtiryIdRe-@-(@s((NgnethiiNaC- 1 8.

. col 0,1% TFA 10% ACN ACN = 90110
tC 8 lljg?LQ\ém E]%}'/d} @ewé%&m ﬁgl)'lﬁgndjt qnéﬂ)'t@r‘?ﬁB dlBé{E‘ch{‘ilié?f ra ideed froma
T icsge gt g bt s R S L

[ MtH] } 515. 4 una
. X.2.0 i acietediBbh, LU g 2f6 lﬁﬂmmevmctlbmﬁﬁﬂhﬁiw&&mcéﬁﬁtecf e reddcdd b
/i m n, eI uent ph hate buffer 50 nM pH 1/ wat er/ ACN =10/80/10 to F

10/ 10/ 80 (RWR?}D{F)& ent tff%petagw(@gr(;) redlssolved yist DCM (100 1111) careﬁllly washed s

.10
' ' w1th sat, aq Na.HCO3 (2 X 50 ml) and water (50 ml), drled (MgSO4) and concentrated in

vacuo. The crude res1due Was used Wlthout furthcr punﬁcatlon n the nekt step

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.—methanesu1ﬁnyl-4—(3-((N—methyl—N—(Z-hydroxyethyl)-glycinyl)—amino)- ) (3
, phenyl)—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% ﬁq. TFA + 10% aq. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The
title compcmd was then lyophilized from a mixture of 1,4-dioxane, 0.1% aq. TFA and
30 water.

Yield: 36 mg (TFA-salt)




" 15 Exanpl e 23 tent-Butyl 5-amino-2-all [ox -4- 3- -ethyl 5l hox eth |
21 cinl1l -amno -. hen. 1 -thieno 2,3- 12-6-carboxani de Bot&g(s:%f?g% '

_tert-butoxide (100 ng) was added to a stirred solution of test-butyl

5-am no- 2-nethanesul finyl-4-(3 -((N-ethyl-N(2-nmethoxyethyl)

-gl yci nyl ) -am no) - phenyl) 20 thieno[2,3-d]pyrim di ne-6-carboxanai de
(exanple 17(.a), 200 ng) in allyl alcohol (%l r) and the reaction m xture

- was heated to 50 C for 3 h: After concentration of the reaction mxture
under reducqqsgsqssure{tha@]a_rmiiue was taken up in DCM (50 nl) and washed

wi th aq. ammoni um chl ori 25 m), brine (1 M 25 m) and water (25

m). SubsedRIEIR= 103 ﬁﬁ@,&fﬂﬂhﬁnﬁ auﬁC%@)QBl#ﬂQIOMwﬁmﬁmﬁtdf‘aﬁ&QWLQq@d in

. vacuo. The thus 25 obtained resi due was £ur| ed by HPLC using a Luna C 18
" col utm wi t h BPhEVER L{BRfTAYTE A&&eﬂnw—ma/m&@mwmpmmm bufEnNs BN pID0110

to 10/ 90 (Vhv u nd was en. | yophilized froma
_ mxture of 13{""3‘?5&@%@ rlé)/{d)@) MAI@%&&ZQ Zgbrﬂﬁ‘ (TFA-salt) 30Yiel d:

[ MEHf = 541. 4 MB-ESI: 3 March 2006 - 45 B PLC. R =12.71 mn, - col unm Luna
- C18(2),3 m 100 x 2.0 mm detection Uv/=210 fun, oven .t_errperatur'e = 40C,
flow =-0.25 n/mn, eluent phosphate buffer 50 mMpH 2. 1/ wat er/ ACN :
..=10/ 80/ 10 t@xim!pl@lﬁo (viulu), run time = 20 nin. Exanple 24 tert-Butyl

5- ani no- 2-i $opp -3 ,. , 1 )- gl yci.nyl) - ami no)

phee yl) threnc i Fdte2f LY e -

(100 nm) waeheﬁm)emletnemeqwr&@ﬂuﬁm barb&&nﬁ&etert butyl 5- ami no-
- 2-nethanesul finyl-4-(3 - ((N". ethyT- N-(z met hoxyethyl)o -~ ' ‘ '
-gl yci nyl.) - am no) - phenyl y-{ ~thieno[2, 3-djpyri m di ne--6- car boxami de (exanpl e

I m)..

;.-.1;-.(a) -2100 ) ) ro | the reactlon mxture was heat ed
‘0 50 C ?orw—g’ - ; : HoglyciEdhiced

(o pressure, t AgidcSohdi) Wasdrake anf'dihe- : ) and washed with ag.
~anunoni umi-chiforiage (I M 25~ : , —2o ). and water (25 m). .
S To . a -stirred . N Solution . of . tert-butyl 5~ ammo—2~1nethy1ﬂuo 4-(3- ((N» R

‘ (methoxycarbonyhnethyl) -glycinyl)- am1110)—phenyl)-ﬂueno[2 3-d]pyr1mld1ne-6— .
- carboxamide (example 3, 1.0 g) i trifluoroacetic acid- (TFA 25 ml) was added 3~ L
15~ chloroperbenzoic - acid (m-CPBA, 1. 0 g). After 17 b, the reactron Imxture was.
_ concentrated under reduced pressure at ambient temperature (20 °C), I'CdISSOlVBd m
© DCM (100 mi), carefully washed with sat. aq. NaHCO; (2 x 50 ml) and water (50-ml), .
7 dried (MgSO,) and concentrated in vacuo. The cruderesidue:wae.used withel_lt farther

- purification in the next step. -

Oy x 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(methoxyegrBonyhnethyl)-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




Subsequently, the organl C Iayer was dr| ed (MySO4) and corqGeuth b
vacuo. The thus is obtained residue was purified by HPLC using a una 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 conmpound was then |yophilized
froma m xture of 1, 4-dioxane, 0 1% aq. TE@ and water. 32 ng (TFA-salt)
20Yield: [MtH + = 543.4. M5-ESI:  HPLC. R'“= 12.93 rain, colum Luna
C18(2), 3.m_100 x 2.0 mm detection UV = 210 inn, oven tenperature =
40C, f1ow Su@CH (50 gnd atasherd with bsiph 4t ¥, b’&Sfrhb)ranﬂ()vatM @8 mi}. SbsequenflACN =
10/ 80/ 10 t 10480 (v/v/v = 20 mn. 25 Exanple 25 tert-But 1
5- anuno- 2- qﬁg% $a%1c1?ay% 3:1% w&éggeang cameeptrated dn vacuoy Theqthys é?htﬂlll)edam no
-hen 1 -t hirgfigye? nclrtr nil
2.4 4 1oeh W?%&“ffﬁ@%’#f?%‘}@%??’é% $518 Fhtgt e fotafl biaienf” *
4- aui i di no-Opbii ati. EFAy'dri68hlaqr ARN/ATN 5 Q@/iO&oI’IlG/Q@t(Q ghashyde A 1he9) .
et’hyl - cyanoacetate (11,2 nl) _and pot assium carbonate (16.6 g) in abs. EtCH .
(250 aiP) COWRSUR] was dhen dy@hdlized, frarg & mixtyes o8 ded-divmand, & UecaqreBFA colded t o
0C in an iggihath. The resulting precipitate was filtered off, washed with
.abs. EtOH ané heated in water 5 (100C) until a clear solution was obtained.
The sol uti GfieMas coolsednggnﬁ&@ajt)am dified to pH 2 by adding 2N aq. HO and
‘cooled to OC in an ice bath. The resulting precipitate was filtered off
and washed M#E9Li ce \EMHEE ”“Fiel§|2dual wat er was renoved by coevaporation wth
L4 di OXa%ﬁ’,{,&mg% s6gins 8 O L LB, S i, 100 320 aum, detection UV 2250

S|I|ca gel

R Gt by %@a@%ﬁﬁ@ m%ﬁs%yas%e FHE )

© 2.1/water/ACN = 10/80/10 to 10/10/80 (v/v/v) run tlme = 20 miin.

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)_—- N
thieno[2,3—d]pyrhl1idine-6-carb6xa:lnide {example 17@), 100 mg) and DiPEA (0.5 ml) in
1,4-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, J
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 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 |




- carboxyl at

15 pyridyl)-6-hydroxy-pyrimdine (exanple 25(a), 18.3 @)
dinmethylaniline (0.5 mM) in day 1, 4-dioxane p.a. (200 n??‘hgﬁgg%% 3 h at
.90C, the warm m xture 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 precipitate was flltered of f and washed
wth water. Residual water was renoved by %oevaporatl on with 1, 4-di oxane.
20 Yield: 17.2 g M5-ESI: [MtH} = 338.4 TLC. R 0.7, silica gel,
hept ane/ Et GRLC: Ry/~21 1.8 mjin, (cojurmEL tiyd CHR(2)aH Qo IOmeQhﬁn%c&on%TV—‘l'?lb' d1
-6- ethox carboii Inmeth Ithig - 25 -pp DIPEA (9.8 m) was added to a -
stirred sofHbioSFR qu]éqrﬁy.re > 4915; Uéﬁ%i @/guggluelmpjlomte buffer 50 mM pH

6-cllloro- i O?fd’l,% rid i nri.di ne (exanpl e
" 25(b), 17. g g?%f’ﬁcg@m“%%e o%g%ﬁé‘@@/%%&%a 125 ) under a.
ni trogen atnosphere. After 2 h at roomtenperature, the m xture was
~diluted with DCM until conpl ete dissolution, 30 washed with 0.5N aq. HCl,
dried QIgSO4) and concentrated under . reduced pressure. Yield: 20.5 g 3
Mar ch 2806Examplesl ES) : [M+H] = 422.0 TLC. Rf = 0.6, silica gel,

_hept ane/ Et QﬁpB
5-am no- 4-T3-

- car boxyl at mma&m@amaﬂﬁyhme@mm@ stl rred slol ut| on of et hyI

5- cyano- 4- ( 3- ni troophenyl ) -2- '
pyridyl’) - 658t r@auy%dﬂﬁénrylgmmadt&ﬁdo;o wmhm@.m@t(oaxaﬁpbﬂ-m@acmnﬁﬁb 8-9) in

o0l 4 e mleBimsf LU SR SRS h e ey s
~Cilltered ofifeno %ﬂﬁlﬁﬁe@&ﬁboﬁa%ﬁé @ﬂR?ﬁgfg fbgg)ego(? &gggg%ﬁ%ﬁg D one

Yi el d: 15-79 IVB- ESI: [ MtH] * 422.2 TLC
=3/ 2 (v/v)lAidoxaey (Bt my) and the reaction mixture was heated to 60 °C for 3 h. After

5-aininlo-4 $;3 alnln(% enyl ) -2-(4-pyridyl)-thieno[2, 3-d[ pyrinidine-6.
goncentration of the reac 1on mixture’ under reduced pressure, the residue was taken up

.. in DCM (50 m!).and washed with brine (1 M, 25 ml) and water (25 ml}. Subsequently,
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—m11110-2-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 tienol2,3-dlpyrimidine-6-carboxamide (example 17(2), 200 mg) in methenol (S ml)




‘A solution of tin (I'l) chloride (21.0 g) in abs. EtOH (23Q,4H) ok added to -
a solution of ethyl 5-am zlo-4-(3 ' '
ni trophenyl) - 2- (4- pyrl dyl ) -t hi eno[ 2, 3-d] pyri m di ne- 6-carboxyl ate (exanple
25(d), 15.7 g) in 1,4-dioxane p.a. (250 nil). 37%aq. HJd (6.9 mM) was
added 20 and the mxture was heat ed under reflux (90C) for 16 h. The '
nmixture was allowed to cool to roomtenpddature and concentrated- under
reduced pressure. The resi due was. suspended in EtOAc (500 m). 4N ag. NaCH
was added tandahé adadtien giikife wBs Adated S0 10 ok BNIE A¥as cHhddnh@lobyr REdedrgosat -

aq. NaCl. The organic |ayer was separated, dried (MgSH) and concentrated
under - educBiktieawder rducsl pricetuee, thoragidye VB Esiten YpMaHP €M (BB@)2antllWashR =

- A no - (4 in BRI STpiRs, G My 23 il iy 128 25 m) and water (25 )
-d]p_yrinl Iﬂb@@%@nﬁ rRO%Y, éa!n&"c lagé @gg dicd W%&Q@Q%c%uf% ST TPhgx! de

(15.7 g) was ad ‘0 a solution of ethy

©am nophsnylc)btﬂnédﬂfrqs;duedyés i fd AP HBLA] wsig allcinn€-63 calupaxyitatiee {doaning e
25(e), 12.0 a% ina mxture of 1,4-dioxane (210 m) and water (80 n
After 16 h Zpdiggc0. 1t/héq W%t'hrlg%vé% %QNVéGNtn 9660 whi0/P@ {vivi im0 priscT ¢tate

was filter (o) 300n1 ol ed e -
m xture vvagﬂgﬁcﬂtoéng %y&By & dlfrn 3 AR gff OXalgy Q?Z“n%ﬂ S’E-rg}*?lé% at
OCup to rq;@gfglterrperaturefor 2 h. The resultlng precipitate was filtered

of f, washed with water and dried in vacuo at 40C. Yield: 12.0.g M5-ESI:
[IVHrH]‘+ 36el:io TLG2 ﬁg:@TBAiaal&i lica gel, DCM McOH =-95/5 (v/v). (9).

B § t - But vyl i
5€;m nu Z Msaﬁﬁlnophe{%ﬂjﬂzﬁw 4yti . dyl)-thieno[2, 3-d] pyrimdine-6- ~  {
. b YA 1. o
car box 33;5@%192 'ithx{zlil %uifggoh*ngfﬂlng@t Y36, (1ho ff‘o)mfi&r‘ﬂetl&l HEvk 2 @)
- 5-ami no- 4- éa&x,ameﬂ@ahpmﬂu}e% 408 PG 0,25 i/ ERO ERicdt ok Bt man%gboxy
lic aci-d exanple 25(f), 12.0 g [élnamxture of 250 m) -and (50
m), under Zal/waict/Adgerm TAY$RAEQ tret 1 0/80 (/v ho §merpddmtiznper at ure, the :

m xture was diluted with DCM and washed with sat. ag. NaHCCB 0. 1N ag. HO
and sat. aq. -NaC . The organic layer Lo

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




”was dried (11MgSH) and concentrat ed under reduced pressuérnﬁarcﬂ'%%cr ude
-product was 20 purified by chromatography on silica gel,

. di chl or omret hase/ net hanol = 1/0 to 9515 (v/v) as eluent. Y| eI d 12. 2 g
M5-ESI: [MHH] + = 419. 4 TLC Rf =.0.3, silica gel, heptane/EtOAc = 3/2
"(v/v). 25 h. ter t-But 1 5-anino-4- 3- 2- brormacetamdo - hen 1-2- 4t ~r;id
1-t1 xi eno- 2 3 dj p3g~ni i di-ne- 6- car boxam detn- sol uti on of bronpacetyl brom de

(0.59 m) in THE (25 m) was added dropwise to a solution of tert-butyl
~ - 5-am no- 4- (BPIaDIR) epIETY hjn, &IMEMWJIB(Z)M Flﬂl?[l@@&ﬁ@mm detection UV =210 '
d] pyri m di ne- 6- car boxam de (exanpl e 25( g) and N, N-di net hyl aniline
P ) e om0 oo m :‘gmvmmlmmaomme@uﬂehéo sl e was

~ concentr at ress subsequent |y

* di ssol ved ?ﬁ”%ﬁﬁfg\bﬁoﬁb’@@ﬁ%ﬁ%ﬁ% ~Uiisos, driod (MySO4) and
.concentrated in vacua. The.. residue was used mnthout further purification
in the next step. Yield: 2.3 g5 M5-ESI: [MH + = 539.2 TLC. Rf = 0. 3,
silica gel, heptane/EtOAc = 3/2 (v/v). (i). - tert-Butyl

5-am nos2- @hapuﬂeayl) 4- (3- ((N-(1- hydroxy- 2- et hyl - pr op- 2- yI)

gl ycinyl)- %P 9%1]& &b—l&éﬂ;@ﬁ&y‘ KF (3-((%—61:&}'1% (ﬁ-me oxyei?hy aélwl/)cn? ;nl-nil'.(l:j) ~710 o

.a stirred

5- ami no- 4- (Bex?)- i BT RrmidRb- m&@ma}maew- |
pyridyl)-thieno[?2, 3-d]pyri m di ne-6-carboxamn de (exanple 25(h), 200 ng) in

DCM (5 m ?otea@maddrédmmxadmﬁom:@tml addedpemstirrd3@0:tioy) of tAfbatyl Stantinbng f or

T R a0 R S Al St

1 concent at aﬂﬁl’*ﬂ?ml i '
.G 18 cé?umﬁgsa}({phgt € i 6géjbgr adi e %Mﬁ’@w j@j%ﬁlﬁgﬂﬁigﬁﬂ/g ACN =
90110 to 16h®the(wderipn nmxfﬁ@e washeatdietot 0t Cefor 8 Hp AR covtentrRA of |t1‘{é31}%ﬁéﬁ dnzed

froma mxtuyre of 1,4-dioxane, 0.1%ag. TFA and water. Yield:73 ng
( TFA- sal t ) mixture under reduced pressure, the residue was taken up ir DCM (50 mi) and washed

- with ag: anunomum ¢hloride (1° M 25 ml) brine (1 M, 25 ml). and water (25 r.nl)

Subsequently, the organic layer was dried (MgSO,) and concentrated in vacuo. The thus _
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

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




MS-ESI:[MrH + = 548.2 20 HPLC: RL = 9.65 min, col umn Lunzg MardB0dds 3 pm .
100 x 2.0 mm detection W= 210 mm, oven terrperature 40C, flow = 0.25 .
nJmn, eluent phosphate buffer 50 MM pH 2.1/water/ACN = 10/80/10 to ,
'10/10/80 (v/v/v), run time = 20 min. Exanple 26 25 tent-Butyl g
5-am no- 2- (4-pyridyl.)-4-(3-((N, N bis-(2- gt hoxyet hyl ) _gl yci nyl)-ani no) -

hen 1 -tliieno 2 3- md| ne- 6- car boxami de”™T0 a stirred sol ution of

tert-butyl - 5 am no- éz br ompacet am do) phenyl)-2-(4-

- pyri dyI) t K Eee csﬁféﬂapy inerpyiidine Gryderchlvxiden( te 5 @xﬁniﬂobe@qc&hyd@@@ mg), i

dded bi t hyl 300 . Aft t
For 17 h abYDEHsB Tyl 2 ahand At tbmaR f 8 ketbsd .ataﬁreassw' b %
(100 nil), ywasheeh W @d‘ rié hN?ﬁé:{:Ea.%%%Gml %%Ieﬁg%%q f%%(il bg%;,{a:hg;: ﬁg

(MgS™) and concentrat I n vacuo e resl que was

a Luna G #Bultingupsecipitite the flekdd0wievaaha vt ab0 FOY add h‘é&t%d fﬁ &Q%}aq
ACN/ ACN = 90110 to0,.10190 (v/v) in 30 mn. The title conmpound was
| yophi | zett 00rehmntilig dear wlwiontwas ejtaineth Thetsolutivnawas coekkdaiod NG z&ndxﬁﬁd .

R B Aot R B S D Dt

t enper at urgas Aged f PW Ny € t h b e
P ary ACRAE Sleed | MBIV %%‘%o%ﬁm(lvlf\e// w@p ‘ 5{%9@?%9%% Wb ;m,fgngxg

. 27 CHO LH ensda@Eaigswith] 4+dioxendi oactivi LH agoni stic acti VI ty -of corrpounds :

wer e testeg |1$ Chi neig Hanster Ovary (CHO cells stably transfected with
the human E¥'Yecepto érﬁj cotransfected with-a cAMW' -is responsive el enent

-~ (CRE) ~{y prm dir ] expre55| on of .a firefly luciferase reporteg:.
gene. Binding %J; Iiggﬁd @ P?@ Gs-coupl ed LH receptor widl result in an (

i ncrease' TOC: CAVP, Rh-olp, kilick GeINDEMAVId v @‘yyv] ncreased transactivation

of the luciferase reporter construct. The luciferase signal was quantified

using a | um nescence counter. For test conpounds, ECS0 vaI ues
concentr gt i f test conpgund caus hal f - jaxi-mal
( aﬂb %nCHloro %-cyano E{p(g-mtrop 1eny15 39(4—pyndy1) pvrmudme

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 o
MS-ESL  [M+H]'=338.4 | )
TLC: Ry= 0.7, silica gel, heptane/BtOAc = 3/2 (v/v) ' ’

(¢). _Ethyl  5-cyano-4-(3 -nitrophenyl)-2-(4-pyridyl)-6-( ethoxycarbonylmethylthio)-
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




" 20 (50 99 stinulation) were cal cul ated. For that pur poseatl\ngrcﬁgbbé/vare

" program GraphPad PRI SM version 3.0 (G aphPad software I'nc an Di ego)

.was used. In a simlar way FSH agonistic activity of conmpounds were tested
in CHO cells transfected with the luciferase reporter gene and the hunman |

“FSH receptor. Results are shown in Table 1. 25 In vivo bioactivity To
nmeasure in vivo activity of LH FSH recept‘b'} agoni sti c .conpounds ovul ati on
induction in inunature mce were studied. In this assay inunature female

nmice were [MSBSE: Wt IMHHF rag22 (FSH (Humegon 12.5 RU ani nal). Approximately

48 hours later the animals were 30 treated with a LH /FSH agoni stic
conpound, tTR&:pr epar Rfiohbotilionsdiheptng@EQArFed2 (vv) exanpl es 1, 4, 9 and.
17, at a dose-level of 50 ng/kg. The animals were killed 24 hours after

" LH FSH agoni st treatnent and the nunber of ova in the oviduct was 3 March

2006 - 51 -, . m croscopl cal |y, assessed On aver age 10- 15 ani mal s ver e
tested. Thédme A2 - A HIPRISHY ) YTV D-EeRa R, §-dID VBRI gIRe-6-
conmpound of e 17 (Whl ch was 0.4). Table 1 5 nane, exarrpl el - H EC50

(M FSH ECs Srt-Butyl 5-a mi no-2- nethylthio-4-(3-((N-nethyl-N-(2-

_hydr oxyet h{JIPE@! (20i0nl)) wadadie) +® Aestivledl solution of ethyl S5-cyano-4- (3-n1tr0phenyl)—2—
thieno[ 2, 3- d] pyri m di ne- 6- car boxam de |2. 73E- 095. 69E— 08 tert-Butyl

5- ani no- 2- ﬁ%pmdxlhﬁdeﬂnoxcwad{qwlmqthﬂﬂuo}mwdmerrémmpl@rZﬁfﬁc)z 8@ g yiwi ayl ) -

ot~ But yi 25xa O 305 Tobh 1 Rl S s L@@ﬁo@ i E 10 e

rbonyl met hYﬂJituﬂal \Xrﬁé 8didd to 0°C . The resulting prec1p1tate was filtered off, washed W1th cold
( ‘ ' 10 - BtOH and dried in vacuo at 40°C. .

Yield:  157g
MS-ESLE  [M+H]' =4222
TLC: R, = 0.5, silica gel, heptane/FtOAc = 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-amuno-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 .




~am no) - phenyl ) -thi eno[2 3-d] pydm di ne- 6-car boxani de 35. L WrardR dodetE- 06
‘tent-Butyl 5-am no-2-nmethylthio-4-(3-((N o

et hyl - N- (2- net hoxyet hyl ) - gl yci nyl ) - ami no) - phenyl ) -t hi eno[ 2, 3-d] pyri m di ne-
6- car boxani de 47. 00E-491. 01E-07 tert-Butyl 5-am no-2-nethylthio-4-(3-((N .
(R-1- met hoxycar bonyl - 2- net hyl - prop-1- -yl ) - gl ycinyl)-a mno)-phenyl)-th
ieno[ 2, 3- -d) pyri m di ne- 6-car boxam de 59. 648-093. 48E-07 tert- Butyl 5-a m

no- 2-met hyl t hi o-4-(3- ((N, N-bi s-(2-net hoxyet hyl ) -gl yci nyl}

ami-no) - pheptgssiuti eryafckide omspzyrggmxds ruade@ t@arab@maﬂbﬂeoﬁ%ﬂ{g@Es%ﬂnol&%DG
tent-Butyl 5-am no-2-nethylthio-4-(3- 3-d :

((2
i hydroxy- praﬁpnqph?nyD@r@cpmd}ﬂ} thigno -dfptyenyittinetteaholylsts {(elapplé 25(e), ie-0
- 6 car boxari e oL 2%&1_2308% 143&3?06 t&gﬁ) rg’ﬁt:%ld;water (Q(S)m?I) y 1ylér1]1I at 30"

((1, 3-di hy
am no) - pherwﬁ(m RagBad12q o IR i §c %@é t%ﬁ 3
March 2006 -52 Table 1 (conti nuled na érxé %%%8 %@@éﬂgﬁ%ﬁa
5 (300 ml) and cooled to 0°C. The mixture was ac:1d1ﬁed to pH 3 by adding 2N agq. citric
acid 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: 120¢g |
MS-ESTI: [M+H]" =364.2
10 TLC: Rf=0-.1,silic‘a gel, DCM/MeOH =95/5 (vv). ~ = S ’(ﬁ

(g)-. tert-Butyl 5-a:mino-4-(3-amii_mphenyl)-2~(4-py1‘idy1)-thierio[2.3—d}pyrimidine—ﬁ-
carboxamide ' . '
IDIPEA (12.9 ml), rert-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: 122¢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 . dlpyrimidine-6-carboxamide (example 25(g), 2.0 g) and N,N-dimethyl aniline (3.0 ml)

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




“tert-Butyl 5-am no-2-phenyl-4-(3-((N_ ethyl-N(2-hydroxygytph ped yci nyl
d. 82E-09. 06E- 07 ami no) - phenyl ) -thi eno[ 2, 3-d] pyrl m di ne- carBoxam de
- tert-Butyl 5-am no-2-phenyl-4-(3-(N-  (nethoxycarbonyi nmethyl)-gf yci nyl )-
am no) - phenyl ) -t hi eno[ 2, 3-d] pyrf mdine- .01 E-08.48E-06 6-carboxam de 1D
‘tert-Butyl 5-anino-2-(2- furyl)-4-(3- ((N-_ gethyl N-(2- hyd
roxyet hyl )-glycl nyi)- am no)-phenyl) - th| [2 3-d] pyr| m di ne-
. 00E- 09. 16E- 07 6-carboxam de 11 tent-Buty -am no-2- (2-furyf)-4-(3-(N-(1-
hydr oxy- 2- mEadHged prassare. ﬂlassgmyxay r@sz}olveérmnBPl\@r(éﬁg)upl)x iwashes] itd- eht. ag.

pyrimdine- Naﬁ% %ngg E(M)g%dS ) an S 081)%9 mcrated in vacuo. The residue was used without

further purification in the next step.

Yield: 23g
5  MS-ESL [M+H]" = 539.2
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) amino)-phenvl}-thieno[2.3-dIpyrimidine-6-carboxamide

10 To a stirred solution of tert-butyl 5- amino-4-(3~(2- bromoacetalmdo)-phenyl) 2- (4-
| pyridyl)-thieno[2,3-d}pyrimidine-6-carboxamide (example 25¢h), 200 mg) in DCM &
~ 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 v’aéud The residue was
15 | purified by HPLC using a Luna C- 18 column with the followmg gradient: 0.1% aq. TFA
C +10% ag. ACN/ACN = 90/10 to 10/90 (v/v) in 30 min. The title compound was then. o
lyophilized from a mixture of 1,4-dioxane, 0.1% aq. TFA and water.

Vield: 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—pyridy1)—4-(_3—((N,N—bis-(z-methoxyethyl)—glycinyl)—amino)—

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

‘e

To a stirred solution of ter-butyl 5-amino-4-(3-(2-bromoacetamido)-phenyl)-2-(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 aq.




12 tert-Butyt 5-am no-2-(2-furyi)-4-(3-(N M?rch2006

(et hoxycar bony} net hyl ) -gl ycinyl)- .a mno)-phenyl)-thieno
2,3-d)pyrimdine- .21E-08.55E-06 6-carboxami de 13 tent-Butyl 5-anf

no-2- (2-thienyi)-4-(3-((N- methyl-N-(2-hydroxyethyl)-g lycinyl)-

am no) - ph enyf)-thieno[ 2, 3-d] pyrfm di ne-l\g(?BE-Og 44E- 06 6- car boxam de 14

tert-Butyl 5-am no 2 (2 thfenyl) 4- (13- ((

- .

‘met hoxyca ycin am no) - phenyl ) -t hi eno[ 2, 3-d] pyrf m di ne-
( ggE- 0'8y21é8'8g¥ 8x>agr€) Cﬁsdt(MgSEmagd cancanifated Be vaubhTheyds)iud w=3-

( (N, N-di - ( %uﬁﬁé&ﬂ’%mlﬁl\lxgmga C' g | 1)8 column with the following gradlent: 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




“am no) phenyl ) -thieno[ 2, 3-d] pyrimdine- .13E-08.81 E-06 640askRr%ass de 16 3
March 2006 - 53 Table I (continued) naneexanple LH EC50 (M F5H EC50 (M
.tert-_ButyI 5-ami no- 2- et hyl am no-4-(3- ((N-ethyl - N (2-nethoxyethyl)-g
. Lycinyl)" 7.04E-08. 25E-06 ani no} ph enyl) t hi eno[ 2, 3 d] pyri mdl ne-
6- car boxam de tent-Butyl 5-am no-2-(N,.
di met hyl ami no) - 4- (3- ((N-net hyl - N-(2- 8. 4555108 1. 63E- 06
~hydroxyet hyl ) -gi yci nyl ) -am no) - phenyl ) -
t hi enof 2, 3- dﬁlpmtmﬁhﬂhy&sﬁesear l:(ﬁmamrﬁi@ 1®LS aBirhialt werdfested: Zh@&ﬂbﬁh%ﬁhﬁa@r ér (3-

N- th b 9.29 30E: 0
ho)- I(Ognylo)xyf FRPEROH TS ity iRt o i P pRiRE R %mpé%f?@vrﬁlghwasw
~ 5-am no- 2-i sopropyi am no-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




(3- ((N-ethyl -N-(2-net hoxyet hyl )- 0. 24E-08 2. 95E- 06 gl yci 3 March 2006 L
nyi ) - anmi no) - phenyl ) -t hi eno[ 2, 3- d] pyri mi di ne-6-carboxam de tert-Butyl

~ 5-am no-2-al lyl am no-4-(3-((N-  (nethoxycar bonyl net hyl ) - gl yci nyi)- 1.70E-08
5. 60E-07 am no}phenyl)-thieno[2,3-d] pyrimndine- 6-carboxam de tent-Butyl.
5-am no- 2- met hoxy-4- (3- ((N- ethyl - N-(2-ngf hoxyet hyl) - gl ycinyl)- 2. 16E- 08

9. 53E-07 am no) - phenyl)-thieno[ 2, 3-d] pyri'm di ne- 6-carboxam de tert-Butyl

5- anm no- 2-al | 8 y-4-(3-((N- et hyI N- (2- met hoxyet hyl ) - gl ycinyl )- 3. 68E-08

1. 74E-06 ami. ncy;)a% P yoyed) eno[ 2, 3- d] pyri ni di ne-  6- car boxani de. tert-Butyl
5-am no- 2-i sopropoxy-4-(3- ((N-ethyl-N(2-nmethoxyethyl)-glycinyl)-

4. 82E- 08 2..51 E-06 am i no)-phenyl)-thieno]2, 3- d] pyri mdi ne-

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 | 482E-00 6.06E-07
tert-Butyl 5-amino-2-phenyl-4-(3-(N- B
(methoxycarbonylmethyl}-glycinyl}-

amino)-phenyl)-thieno|2,3-dlpyrimidine-
8-carboxamide - - .
10 1.01E-08 2.48E-06

tert-Butyl 5-amino-2-(2-furyh-4-(3-((N- ' ‘ : ( ‘
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-06
tert-Butyi S-amino-2-(2-thienyl)-4-(3-({N- ' ’
methyl-N-{2-hydroxyethyl}-glycinyi)-
amino)-phenyl)-thieng[2,3- d]pynmidsne- :
B-carboxamide ‘ - ' fom

14 5.28E-09 1.44E-06 (

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-
~ J{{N\N-di-(2-methoxyethyi}-glycinyl)-
amino)}-phenyl)-thienof2,3-d]pyrimidine-
§-carboxamide .
16 2.13E-08 6.81E-06




6- car boxani de tent- Butyl 5-am no-2- (4-pyridyl)-4-(3-((N

roxy 2-met hyl - prop-2-yl)-glycinyl)- 5. 47E-08 4. 00E- 07 am?’l\ﬁémﬁ%606
.ino)-phenyl)-thieno[2,3-d] pyrimdine- 6-carboxam de tert-Butyl : 7
‘5-am no- 2- (4-pyridyl)-4-(3- ((N N bis-(2-nmethoxyethyl)-glycinyl)- 6. 82E- 08
1. 23E-06 ami no) - phenyl ) -t hi eno[ 2, 3-d] pyri_ nidine-6- oarboxam de 3 March
2006 - 54 Clainms 1. A thieno[2,3-d]pyrinidine- derivative according to
general formula |, R3 R4 R 11 R5 (Fornula I) .5 or a pharmaceutically
acceptabl e salt thereof, wherein Xis Qor HHAis S NH NR6), 0 or a
bond; R |s'I(ag}e4@cgilnllﬂéh (2-4C) al kenyl, phenyl or (2-5C)heteroaryl, the
phenyl or heteroaryl ri ng optionally be| ng substituted with one or nore of
the group of 10 substltuents hydroxy, hal ogen, nitro, trifluorozmethyl,

AN {—eli )\ ..-' 11 I1 /Ir‘\»-\l lea sl
L

Cyan, am no or (l- l—l\,)\UI)cll r\y|a|||||u R M5 Sg Ky
(1-4C) al koxy(2-4C)|adnley! or hydroxy(2-4C) %lxiﬁ%lleu 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)-glycinyi}-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 2.29E-08 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}-
--|aming)-phenyl)-thieno[2,3-d)pyrimidine-6-
carboxarmide

28 3.82E-08 | = 1.23E-06




- R3 and R4 can be independently selected fromH, (I-4C)al %ﬁeﬁgogydroxy(l-

- 4Calkyl; 15 RS is Hor (1-40C alkyl, and R6 can be selecte romthe same *
groups as described for R. 2. The conpound according to claim1 wherein X
is HH 3. The conmpound according to clains 1 or 2 wherein R5 is .
(1-4Q)al kyl. 4. The compound accordi ng \t/\,g clainms 1-3 wherein R3 = R4. 20
‘5. The conpound according to clainms 1-4 YV 8rein R3 = R = H 6. The
conpound according to clainms 1-5 wherein R2 is (1-4Calkyl. 7. The

- conpound according to clainms 1-6 for use in therapy. 3 March 2006 -55 8. A
pharmaceutical conposition conprising a thieno[2,3-d]pyrimdine conpound
according to clainms '1-6 or a pharnaceutically acceptable salt or solvate
thereof, in adm xture-with a- pharmaceutically acceptable auxiliary. 9.

Use of thi d@ims3-d] pyri nmi di ne conpounds according to clains 1-6 or a 5

phar maceut.iscal | y .acc |e.sal.t or.solvate rhereof f th nuf act ure of
a rmedi cament f%@‘%‘%?iﬂég‘ﬁPWadd‘?e ‘?eé'r"taﬁ}f‘? gpor %{0@8&6? &Wﬁ [2,3-d]

pyri m di ne conmpounds according to clains 1-6 or a pharmaceutically
acceptabl e salt or solvate thereof fomstike manufacture of a medi cament. for

‘the treatnent of fertility dj orﬂﬁg}\i rﬁlgartd}\ents. 10
' . _ N7 RS
o R

X

(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- b
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)atkyl.
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.




. 3 March 2006

- 55.

8. A pharmaceutical composition comprising a thieno[2,3-dJpyrimidine compound
: accofding to claims 1-6 or a pharmaceutically acceptable salt or solvate therec.)-f, n
admixture with 3 pharmaceutically acceptable auxiliary. |
9. Useof ﬂﬁeno[2,3-d]pyriin§dine compounds according to claims 1-G or a
5 ~ pharmaceutically acceptable é;alt or solvate thereof for the manufacture of a
medicament for the control of fertility.

10. Use of thieno [2,3-d] byrimidine compounds according to claims 1-6 or a pharmaceutically

acceptable salt or solvate thereof for the manufacture of a medicament for the treatment

of fertility disorders in patients.

10




