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WD 2006/ 064277 PCT/ GB2005/ 004905 Sl LI CON COMPOUNDS
AND THEIR USE Field of the Invention This invention
w0 edoaer71 0 silicon conmpounds and their use i nPCTYEBaEYF/004905
Background to the Invention 5 Gonadotropi n- Rel easi ng
Hor nrone (GhRH) plays a key role in the biology of
reproduction. GhRH is al so known as | uteinizing
hor none- r el e HLIGONHONMHOUNDS RND THEIRGISH
d aP tide g ro-3 u-His-Trp-Ser-Tyr-dy-Leu-Art-Pro-
Fig/d,0 lgyent YGLRPG NH2) is fornmed in neurons of
the TRQIiRANtRASated Yo BHiRBH FBHBINS 4HA ﬁélr%%efn therapy.
precursor via enzynatic processing. The pepti
Baekarauyad t¢ thealnventiani | e manner into the pituitary

R M e AR G AL
bRy sFreprSRtiOASBNRH I 8IsdKneiWrPas Rjtéwiu%ho%éﬁg releasing

| ocated at the base of the brain. Here RH triggers
harmones(ldbfd)of | ut ei ni zi ng hormone (LH) and 15

Conalt - SR G kaRGal TR s B8 Sepu i efifir pro-

GlytNH I PEHWE YT L RRSLNEIL EisBAMEn dn eelFéitl 8f tHemeldittal basal
testes and ovaries respectively, whilst FSH stinul ates

hyetinalansisgiremita larger praghselnda Sy matisrmracessingn Thenpeptide
riest ' L
s AR S cAYBThaA e A8 FIBR) bt EFLGATEn Wiker
wherentGnRHndntefad® withatigh-affieitpi rlagptersi %74Msmmbrane G-
nctl ons of, reproduction related to

mal f

praiRin SeuR @Qﬁgt%ﬁh@ﬁhe amgmar pititesy plar&p@ﬁ@ Bbitedmase of
th¥AreR? W8l BARHT RIS the! refise B teifiRthd ABrmone (LH) and

gonadot r opI ns ppear |n e 06t
foll\iekaest|mtllatlggshcz{m<me (F3H)s ibathviof which @n&lganedu&gmwhﬁmhones

h t  of ' a [

(oPfESEinnG LA ibies PRetoRtdr o RS Biore AN epigadiol i
thb GteBHREERY ovatrfé% Fe%?e&ﬁ\?él n%ll&PF@R@lh@lé&é@%ﬁkléegg&vth in

that of LH Once puberty egl ns sensitivity t
chmenﬁwesperantormat@atm|naem,HWIaem eoireathefunatisningatee pulsatile

refiieE e EeepalBlth ettt GRRGNES RitiGRIEE the weelatgining of
gohdidal lsesBRIter e8RS aNd %:LHohﬂanﬁerh@abech rtémd&éttﬁiq ?&ated to

of FSH. Pulsatile GiRH rel ease results in pulsa
grawth pee sextabdevelepmenhus t est ost erone and est r adi ol

rel e pft[l?g'? Jé%p%ﬂ@é“?é Gﬁﬁlglt vare! oBF‘ea‘cﬂ(?/ throughout life. GnRH

and the gonadotropins first appear in the foetus at about ten weeks of

gestation. Sensitivity to GnRH reduces until the onset of puberty. There is,
however, a brief rise during the first three months after birth. Prior to puberty,
the FSH response to GnRH is greater than that of LH. Once puberty begins,
sensitivity to GnRH increases, and pulsatile LH secretion ensues. Later in
puberty and throughout the reproducti‘ve years, pulsatile release of GnRH
occurs throughout the day, with responsiveness to LH being greater than that
of FSH. Pulsatile GnRH release results in pulsatile LH and FSH release and
thus testosterone and estradiol release from the gonads. Post-menopause,
the concentration of FSH and LH rise, and the post-menopausal levels of FSH
are higher than those of LH.
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the concentration of FSH and LH rise, and the

post - nrenopausal |evels of FSH are higher than those
W@R006M42VW0 2006/ 064277 PCT/ GB2005/ 004905 2 ChrONiGB2005/004905

adm ni stration of GhRH agoni sts and ant-agoni sts

results in decreased circulating |levels of both LH

and FSH. GnhRH agoni sts are conpounds that mmc

endo I r r
Qﬁmégﬁiﬁfgﬂlét%’tﬂi BrIGHRH §§@dﬂ§f§ én@”aritEQomstsSresults in

piturtary resulting in release of LH
d@cﬁreesed circuristingtlevélseoi ioth ddaaad IﬁSHrmr@anl-b(agnnlsia are

ponse), the chro d str tion of
oompp i iheF TRIS. rdoGsrb e TR R HENIGE (isPlop on the
plhﬁf‘a??tgl’éﬁd rE@Uﬁxr@OWrelé@wbﬁu—pan@mswem é'tl?a'ﬁélérﬁ rise in
results in a reduction in the circulating | evel s of

geradal arslane pragiictien diflare’e respansein tbradupnig: adiginistration of

GRETRRBhisls st B BRTEE o T8 3R BirholtEs agh down-

reRRidirRphasd eleeshsitizatioresaie h 3t redhalien egie dsddatlity levels of
reduce testosterone production, thereby reducing

Lidr @ncat kSl Ine spite behi the %Yfﬁﬁloélh%aﬁ?ﬁ@@tlﬁgaiﬁﬁn“@leﬁl-l) flare

B S, B PR o s

sterstdsicpamdent @ataophysisicgies. BnRK agortists yiewe shedmRided to
ant a&onl sts have becone avail able for clinical

reghige gﬁtqﬁeroaﬁopwsivetl%etnemwwwmtﬁtq MPkEIe, i benign
PEPLTE B8 (EHIRE st iR ol Pepittate cancer.

Sact agmpmhsls treevebaisn beepargethinfthe ttdatmient af eedstaind ovarian
ovari an, breast and prostate cancers. 20 O her uses
CRICeEHit agoni st's i ncl ude endometriosis (including

endOREiddeht ybatd, | GRA BhiecthRid PavEUSERm O LD 068 dinical

manmary cys 'di seases |nc udi ng polycystic ovarl
e\callsaiaczre)anqolnm beer shppartorteveyan innmediateeffest ca.the p|tu1tary

h d b Th
b o AORk R PEaP L Bt RHORITSS PR ABPBRIR Y UsP ol dnRH
arﬁég@ﬁ@f@ﬂﬁsf %@bnzﬁeédf{t‘& 95% thE '\@éatrr?éﬁtagf)%\férFaWreast and

al So be useful to regulate the secretion of
prgstadelcancgisns i n mal e rrarrmal s to arrest

e OHSICDRSh & S Beibe RIS e igucing
erfitin&6ie8iss it gydinj) e atfereO MRy driah aw@ridn ldnidy mé@mmary cystic
treatnments where a reversible
diseases (including polycystic ovarian disease), prostatic hypertrophy,
amenorrhoea (e.g. secondary amenorrhoea), and precocious puberty. These
compounds may also be useful in the symptomatic relief of premenstrual
syndrome (PMS). Antagonists may also be useful to regulate the secretion of
gonadotropins in male mammals to arrest spermatogenesis (e.g. as male
contraceptives), and for treatment of male sex offenders. GnRH antagonists
and agonisté have been shown to have utility in treatments where a reversible
suppression of the pituitary-gonadal axis is desired.
The presence of GnRH receptors on anterior pituitary cells and several
tumour cell types offers the opportunity to develop drugs that act upon
receptors to treat both hormone-dependent and hormone-independent

cancers.
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suppression of the pituitary-gonadal axis is desired.
30 The presence of GhRH receptors on anterior
w@riogioery cells and several tunour cell typeBCDGBR00S/004905
the opportunity to devel op drugs that act upon
receptors to treat both horgrone- dependent and
hor none-i ndependent cancers. WO 2006/ 064277

denEARAENAl. Fudoch AL, ke, BSACHET moy, effective

systt&%ﬁenhéﬁa y 1o the eeiateht of niathststietdarcinamai ofotie pfostate.
t he prost ate The prostate gl and reqw res androgens

The qroniatenglan taduvesiIdOBRER2aT, NaeAl grondh, GANtenance, and

I, 25505806 S RO B4, IYBE R, Roweer, aro

corffdr fNIREH =Pd densiopuausn expiveniment of cmdnugesl exposure to
Utili zi ngha GnRH antagoni st to .interr

angiiogen: akiilizjog £d&NRik agtag%waesmtﬁﬁmﬁﬁggﬁ qsf.uﬁa%g?%dai axis

e
by G@imﬂkan@gbarsemmys hava Iaedrenbmffecéldrs tumourtgim\éh by
cancer types that res 10 both to sex ornD St

blockingnragegiareQn § emcﬁg&ﬁlﬁs ShinsE WC@H s 8 fﬁspmd

botH 40N oMEHEs SN BrRH Hﬂ’écg’ﬁ%ﬁﬁ?mts s‘ﬂd‘uﬂ& b&HERdctive in

feceptors are present on many prostate and breast
slondmg etunerlr| growth by stwoe ceegHanisrasn  Simegp dSridHt hecepdoHare

bR o .
prdﬁ&%‘e@aﬁrg?tt @R@‘We#énfs&?@ﬁé@rélsér BeP&fSStive @ tPeating non-

nmber cancer ce Ines.” In particul ar, )r ost at e,
honnameaiependeb’r ’emnursa iRegent alweturere@m’@s i 4hab@nRH

e 0ot S e or P U BRE Ebfler, ot

ovai®dn b F%é%%'cﬁa‘ﬂc@rs%sé’é fer leﬂémj)ﬂe I\@Sﬁl@bnaﬂﬁéﬁal 1r8h.. Ital
489-498; Kottler et al., Cancer 1997

Ur69sAmSDl. '2@97Av6964é.b2§7@a34 Mmgdh. &t gl-h&restata ﬂ@én y32(3)

104557 B 800 8155 ooy T 9, BB KBS st

J. 0anees P997 PoiEN@osseg. the use of current peptide
ant agoni st's is often associated with pr obl eﬁ because

pepiivadabler GrBELABIESANSYS NaNe My ReeropeRis 2as@aUes of

gl L5 b PIGEIEEDREY, FRgipe oA e
hofthteés have some potency but, the use of current peptide antagonists is
often associated with problems because peptides are degraded by
physiological enzymes and often poorly distributed within the organism being
treated. They thus have a limited effectiveness as drugs.

WO00/20358 discloses non-peptide analogues of GnRH.

Sila-substitution (C/Si-exchange) of drugs is a relatively recent
approach for searching for organo-silicon compounds, which have beneficial
biological properties. The approach invoives the replacement of specific
carbon atoms in compounds by silicon, and monitoring how the biological
properties of the compounds have changed. A review of this approach is
provided in Tacke and Zilch, Endeavour, New Series, 10, 191-197 (1986).

Y !



W00/ 20358 di scl oses non-pepti de anal ogues of GhRH.
Sila-substitution (C/ Si-exchange) of drugs is a
WO edoas42et y recent approach for searchi ng forPCT/GB2005/004905
organo-silicon conpounds, which have benefi ci al
bi ol ogi cal properties. The approach involves the
repl acenent of specific 30 carbon atons in conpounds
Slmfm%'gl: of Bk Igﬁ@rgl,tlgﬁnl toring how the bi ol ogi cal
conpounds have changed. A revie
t hi A dpstraspebt oEthegnventitidisisncamprienchafifarmuda (1), (ll) (lll) (IV)
ggg_eavour New Series, 10, 191-197 (1986). WO
orf4d6/ 064277 PCT/ GB2005/ 004905 4 Summary of the
I nvention A first aspect of the inventi on is a

form )E (III) or

, ENI YVL.,,- U(III) 7 DEG
RnglFRRhg2J-NV,,,, L (1V) ()

"—

(n

Y' T. D v
v E G,
W\V'F’U o '

(m)

(V)

D v
- E G
\Y FT J
T .

wherein
10 D is -(CHo)s -C(=X)-, -O-, -S(O)m-, -C(=X)N(R®)-, -C(R®)-, or
-C(R)=C(R®)-, -CH(R®)CH(R")-;
E is optionally present and is -(CHa)r, -N(R%-, -(CH2)aN(R%-
N(RY)(CHz)n-;
F is -C(=X)- or -N(R%)-;
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(V) V\herel n 10 Dis -(CH2)n- -C(=X)-, -0-, -S(Om,
WO sy Re) -, -C(Rb)2-, or -C(Rb)=C(Rb)-, PCT/GB2005/004905
-CH(Rb)CH(Rb)-; Eis optionally present and is
-(CH2)n-, -N(Rd)-, -(CH2)" NBRd)- or -N(Rd)(CH2)n-; F
is -C(=X)- or -N(Rd)_; WD 2006/ 064277
PCT/ GB20EHN#OMNR, eecwz)nm(a%m--N(Rﬂx (G,

- (CH2) .nN bond, a brid

het ero ;égB'A‘FLk%/E’”QQé%RHé%&QW%‘Pa'éﬂm Qroé*P)OfJPrm‘ﬂ (%L@ra
fé,ini]l)]a( - rkok -N" RO 500 wherein Rf is
optionally present and is oxo (=0 ; 10 R9 is al kyl or
-C(O-alkyl; i and j are the same or different and are
each 1 or 2; and k and | are the sane or different
and are each O or 1RfK and L are the sane or different

and are each hydrogen, al kyl, cycloal kyl,
-al kyl - cycl oal kyl(/$1-{e) er ocycl oal kyl optionally
substituted wth ; % or K and L taken together

form heterocycl Re is the same or .
different and’is al ogen, al kyl, aryl, @)
hydr oxy, al koxy, oxy- ( ) nC(=0) ORb, -0-aryl,
-C(=X)Rc, -N2, -CN, ' -N(Rc)C(=X)R - C(=X) N(R) 2,
-S(0)2N(R) 2 or -N(Re)2

N -
TN )

wherein
R'is optionally present and is oxo (=0);
RY is alkyl or —C(O)-alkyl;
i and j are the same or different and are each 1 or 2; and
k and I‘are the same or different and are each 0 or 1;
Kand L are the same or different and are each hydrogen, alkyl,
cycloalkyl, -alkyl-cycloalkyl or heterocycloalkyl optionally substituted with R®
or Kand L taken together form heterocycloalkyl;
each R® is the same or different and is hydrogen, halogen, alkyl, aryi,
hydroxy, alkoxy, -alkoxy-(CH2),C(=0)OR", -O-aryl, -C(=X)R°, -NO,, -CN,
-N(R*)C(=X)R", -C(=X)N(R°)2, -§(0)2N(R°%)2 or -N(R®)z;
each R is the same or different and is hydrogen or alkyl:
each R° is the same or different and is alkyl, cycloalkyl, -alkyl-aryl,
-alkyl-cycloalkyl or aryl optionally substituted with R*:
each R% is the same or different and is hydrogen, alkyl or aryl optionally
substituted with R*
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each Rb is the sanme or different and is hydrogen or

al kyl; 20 each Rc is the sane or different and is
wa@bdoglogs2eycl oal kyl , -al kyl -aryl, -al kyl - cycl oBeRGB2@5/004905

aryl optionally substituted with Ra; each Rd is the

same or different and is hy@rogen al kyl or aryl

optionally substituted with Ra; WO 2006/ 064277

PCT/ &R0 6516 B 8Bmesoreditiarard dng isteydsagen,aalkyll or & dataryl or

h&ptorsyl, Bthar 8€wmc5'v‘ééio tigRal Sai e R i t ' . one
or t¥Re of g%gw ﬂncWNﬁs Aitobeaeand aiotHaes Qfé@ééh C(R);

are each X i1s the same or different and
is oelaagrex i® rthes samemr different@adZs axygemer sdlpbutr

ﬂlygl;\z gﬁ‘ re eaceholﬁl%r%pfﬁp Al gg%m&fiﬁ%ﬁn halogen,
alkg( %R@Bxy, ahk&yg%ﬁ( Q)l\RRd)@(—-Q) RA( RE( RN ze@Rf) 23 O)m-R

2 , tlonaII t1tuted
N(R’)(R%S(@ )2, O*Sdmi R)hal Rs)abst i- SliRe w&'W'F@(R%, aryl

o%t gﬁsubs ﬁ;écf,% t'ﬁy dgare &q’k}%oﬁéﬂggub%t%‘a \zltﬁh@ the

het eyoRI-&i (&, ore.bmyﬁ&(ﬂc%whl ch is optionally
substituted with Ra; each mis the sane or different

and Rings 11apd 2:argnihe same oridifferant Qnak a5e ARG @rdene or

h%%ﬂ"%ﬁ" a%ﬁhé nﬁlch% BBtIBHQ ;PéLSB’ét édt\Me{l§a at least

rses' a SI | con
conpeachinfizgehieyzime ontlifiienerst didNis0 rﬂgbIeZbadeI and the

d t - 5-(t hyl
2f’F‘S@é’qﬁheh%ﬂ%sws;ar[obﬁer%%?ﬁagﬁﬁbl Tor b anino)] -4, 6

g

‘thecmppalhrhda deebktndt lvenéain .a RONGinglearsd; eind tne mompommabns not

5 R PEOROr S T ey e NP -2 BV Pisividinoy4.6-
ler{é?HIS)g&f] '1gggﬁmlcﬁﬁ@mfér@@&rbéi&ﬁid& nyaga, isclosed in

ovar ase mmary cystic disease, prostatic
WQ2203/00p442; anmenor r hoea, precoc:| ous puberty,

bt HOpAPCRAaaRL Gt R Rle SR i Eohyper pl asi a or
Al ZheoRfounddi SreRigeinvehtidr® nidy a&t a§ B RAL &4[6AIsts and, as a
result, may have utility in cancer therapy or in the treatment or prevention of
endometriosis, uterine myoma, an ovarian disease, a mammary cystic
disease, prostatic hypertrophy, amenorrhoea, precocious puberty,
premenstrual syndrome, a sex-steroid-dependent pathophysiology, benign
prostatic hyperplasia or Alzheimer’s disease, or to arrest spermatogenesis.
Accordingly, a second aspect of the invention is the use of a compound
of the invention for the manufacture of a medicament for cancer therapy or for
the treatment or prevention of endometriosis, uterine myoma, an ovarian
disease, a mammary cystic disease, prostatic hypertrophy, amenorrhoea,
precocious puberty, premenstrual syndrome, a sex-steroid-dependent
pathophysiology, benign prostatic hyperplasia or Alzheimer's disease, or to

arrest spermatogenesis.
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Accordingly, a second aspect of the invention is the
use of a conmpound of the invention for the

woretwaberur e of a medi canent for cancer ther appCDGBR@S/004905
the treatnment or prevention of endonetriosis, uterine
nyoma, an ovarian diseasey a mammary cystic di sease,
prostatic hypertrophy anenorrhoea, 30 precocious

pubgh therP5E SEQSHE Uk MRALIBARIs & fpharmaceutical composition
sex-s eror ependent pat hophysi ol ogy, benig

compusingta ccohmmmd abthe nventiondndea’ wwama@@yécalbf ageeptable
il arrest sper mat ogenesi s. WD 2006/ 064277
PESAOEH 004905 7 Anot her aspect of the invention

Del&idtid6f thRARVAtigd conposition conprising a conpound
—oé‘%m phar maceuti cal I%/ accept abl e
di IOertarmcomaounds andmnbrpatrom@f suhe wﬁmtﬁnﬁl’%ﬁreferfed in
and conbi nati ons of substituents are

pa'ﬁﬁ@'@éﬁpsggersrﬂ Picular see the subclainms. The term

"al khb"terd USIRG NG @isBdr BERNS referantoopih cPﬁbrhaﬂly substituted
substituted straight or branched chain a noi ety

strangkzi ag bfangheshehain adiyk neeietydhabng fem ongeta @lp(rﬁarbon atoms

o D 5o, 5 SBhie. T Dipglt R,y o

butyl KSen Zhehéstéhd YRetikeTRYTHE subetitmes anay Obé fthe esame or
each occurrence and sel ected from hal ogen and th

differan. in" @acs ocsurfgmce ead selectegntsomebaloggn ang e dke: "Cra

f t
alklZ rE53nb s el HIAGRE retofB o Sl SHiTalcMt kPSP,
St I The hterrar "ikexyC el usbdi eralrk oedierg o uam a:x;uhbaarly rsgbetiteited
to six carbon atons, 15 The termi.ncl udes,

straighhpr @ram@q%g@arneqlmgr%%&tﬁmmg 05\60@0%35 ca&Qq&g}oms
Thé e{)e'rrnbli'ﬁ@lﬁ es,ﬁggrt ‘bBéén}pﬂéx%é!th%Q gélﬁ? y,K rop?—&%/ isopropoxy,

tuen e sane o ere
butoﬁy,uterabumwnqbeamwcrhedoiy @amdhtileolijesn e sut;stltUerkts may be

the g8 WP 1n GechcoGeomence ahdpelstisd TrhT halbeBgil the
like. ar%gtamax)rq%is MY Eime r,ﬁgﬁlﬁ?t o optionally substituted

ing systems conprIsing six to ten ring
at ofifke temol "opibgenaas ysed beréinuetars tpdl, $dyBr oel.ri ng

oYL TIaPR YL, B RE HRAA RGBSR SubEftied Bomatic
ring*SYSRdifs BRAPHMSINGNSixNRP REMYing ERGmMB! &Yl optionally substituted
polycyclic ring systems having two or more cyclic rings at least one of which is
aromatic. This term includes, for example, phenyl and naphthyl. The group
may be optionally substituted with the substituents being the same or different
in each occurrence and selected from R* and the like. "Arylene" refers to a
similar, divalent group.

The term "cycloalkyl" as used herein refers to a saturated alicyclic
moiety having from three to six carbon atoms. The term includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like. The
group may be optionally substituted by any substituent described herein.
"Cycloalkylene" refers to a similar, divalent group.

The term "cycloalkenyl" as used herein refers to an alicyclic moiety
having from three to six carbon atoms and having in addition at least one
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may be optionally substituted with the substituents

being the sane or different 25 in each occurrence and
w@edoenee2d from Ra and the [ike. "Aryl ene" ref ePGI/GB2@5/004905

simlar, divalent group. The term "cycl oal kyl" as used

herein refers to a saturate® alicyclic noiety having

fromthree to six carbon atons. The term i ncl udes, for
dSUREend. CYIHeo Rsrap Yihcludes; | fobwixgimple,y cyaippenttehyl, cyclohexenyl

cl ohexyl__and the like. The, 30
ra%tth@ridra yTReigreupumay by %FWH@U% SubstiiRed gtas@r%éubstlfuent

defgee nareh o ik Aond oS 108 i enCu bt ™

to a'nhal teryc I'hetenocytgalkylavasigisedoimeréineesfers doxa saturated

carbon_atons and havin n addition at |east o
hIOUEGa IYOIS Y s HO5) YHe 45 S v Bam0 oM SR ener gore

héat%%%{ﬁe ls|§(§§te$’ﬁ?8fﬂ' e gﬁbﬁ@%eot Y anfYSil O*FEéqawa includes,

rou be "6pt'ionally substitut
fobysxample lmzﬁtrcﬁménpyrrol&jmylj tedrhhlydrafuranyl, piperidinyl and the like.
Cycl oal ken

| ..
Thergrah Hio e opgepelie SHRstctelloy, Sy SHes gt BPspdbed Rgrein.
"HAENF E%%ékg'{%ﬁ?tr%f%%'a' Smivat, “Hr\YaISﬁV%rﬁﬂ pfromthree to

seven-car atons and one or nor e et er oat ons
sel etheter t&mteraargr'@smsed loeref) rafegsnte Biomatieering systems of
r,_exa

N APB ALIRS O BT & KTCLpe et Ol ana 5. The
tefrhORBIUTRY, Rér @r@ém@r@lfhrfarﬁmbﬁﬁé Héril Wrcgmyma@mtqumm and

descri bed herein erocycloalk | ene’ refers
thei like.afhed gmm rmargrbﬁrmptmaw esmbatlmteﬁewetho& yand at@e like.

ed h fers syst ens of five
Fr%e'i%fiy 558 e%%im'%{egﬂg%l?ht | ch is sel ected
fronrige térn@ﬂﬁr@ged' heteltoyBloalgl”uge tisetidfiereld idles to a fused
furanyl, thiophenyl, ﬁg{yrldyl i ndol yl, quinolyl and

bigywiic| heéerocml@a@%lmppl h%\éﬂ@éﬂqrr@ﬁatpr saran @ apgamne or
| o~
i D8RR fecten RO 801 N Snd S0 6 bl o

ex@mplectropangl and &é@qmnhdrcﬁmﬂUS'Ehb cbnﬁ;rniatron of the group may
heterocycl oal kyl mpiety having from6 to 12 car
raR0B TEOTA 14 1oTIdOU.3 Bl SieRer AS GHRU E1BbR SPUPDRINSUbsttuted

wigr}] gﬂg o mo@@vﬁ%ﬁt%f@, §§bst§tﬂéntseﬁéﬁa gﬁe #rﬁé’%?ﬂrfferent in

I'soqui nucll e contormation
eaughyocoumreneefaruhsélctediffornalky, 8lkdky spdtteenlik&he group

be optionally substituted, .20 with one or nore
subs'?relf?!p?ﬁgo"’\ﬂ?imgﬁ {the nventiopdne Hg?he sanme or

di f f)gr8R4-drinopiperidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-(2-methyl-
5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(4-(methylamino)piperidin-1 -yl)pyrimidih-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(dimethylamino)piperidin-1-yl)-4,6-dimethoxypyrimidin-5-yI)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(azetidin-1-yl)piperidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide; '
N-(2-(4-(dimethylamino)piperidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-
(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
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each occurrence and sel ected from al kyl, al koxy and
the like. Preferred conpounds of the invention

w0 p@bier77 N-(2- (4-am nopi peridin-1 PCT/GB2005/004905
-yl) -4, 6-di net hoxypyri m di n-5-yl)-5-(2-nethyl -
5-(trinmethyl silyl)phenoxy)furan-2-carboxani de; 25
N- (4, 6-di net hoxy- 2- (4- (et hyl am no) pi peridin-1

-yl NP?B (Mdmetl@lammcﬁplbéﬂdm- -yl)-4,6-dimethoxypyrimidin-5-yl)-5-
r.imet hyl si henoxy furan 2- car boxam de;
(3- f@tbwdmew%» PReER R ST aotamide

? N SR RAURL A Srimetiob By imidinS5y1) & {2 ety 5-
(trlmethﬁthxb&)phénbw)ﬁhradﬂm&rboxé)mdeﬂer| din-1
R Gy PGy R i R ines- 2
me%%%ftﬁﬁ%ﬂh};ﬂ?b@}bh@ﬁbﬂﬂmbﬁeZ-bgﬂbeénﬂdié 4, 6- di met hoxypy
(3- N}-(Qr—(rﬁetdnmbmylgmbr]mﬁa?&jbd}f)-ﬂwlbé&dmtboxmrdmdwﬂyl)-&
20 277, P 05 490
(2-R8 %Z( LI ﬁ@%ﬁ’?ﬂ&@ %@P%Fﬁrbfxﬂ"}'dgf 6- di met hoxypy
“3_ g(ltzh | g}éb)ldﬁl 1I ¥| azetldln 1-yl?<-4 6- dlmethoxypyrlmldln—S dyl )-5-(2-

nmet h pheno f uran- 2- car boxam
met{M—5—@Bmathlylsb/k)@hedony)iur?h)Z-naMEmdeuoxypyr| m di n-5-y

TR estdp - WAL Simeboxypyimiding 5-yi)-5-(3-
(tnﬁie{rﬁhlﬁwbﬁéhbg?mran@cémamnw no)azetidin-1-yl)pyrim

I TSN ———————
(R ISR 328l . & et hoxypy

(2- N(PH- iyt 1) SRRy by i S-§ S ATty -
S- (‘NW(E’ZW|§“)(‘)ﬁ*'!ﬁﬂ°éfy)fufﬁrlr2)<@ﬂé@xaiﬂ'ﬂeil yl ) -4, 6-di met hoxypyr

ot LB iy 2. (R motry lsming)yralein: T pyTIgn Syl 52

meko—dS- &r&ﬂéﬁ%&liy@pheﬂexy)imaﬂtz darbokapride:4, 6- di met hoxypyr
i m

ot Ny(e B Gl R PPN ERlicin- o h agimthoxypyrimicin-5-yi)-6-
(2- M’eﬁﬁﬂ-@gﬁlﬂ%ﬁwfggl(yppﬁeﬁb}ﬁﬁfr‘éhcﬁ -Barbioxbride6- di met hoxypyr

( etMyReBriaztfdint1-yl)pyrnelicin) yl:Brdinetnobymypnimitin-5-5-(2-

me%%% anrpg{ﬂyﬁl%p{menoxyﬁuran)ﬂ %arboxarciqugne thoxypyrim din-5

tho }fhéﬂhb/}’ér%ﬁﬁw r‘gm'“ﬁg%% rolidi néi@/@ﬁ mldh'i SAycll)-S-
(3- (rtmﬁe’ghy)snIsfl)phenoxy)furan-2 -carboxamide;

e -3 ihe AT AN inS Yoy AR A A AT tRo %y PHT- By -5-

(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxamide;

N-(2~(3-(aminomethyl)pyrrolidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;

N-(4,6-dimethoxy-2-(3-((methytamino)methyl)pyrrolidin-1-yl)pyrimidin-
5-yh-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;

N-(2-(3-((dimethylamino)methyl)pyrrolidin-1-yl)-4,6-dimethoxypyrimidin-
5-yl)-5-(2-methyl-5-(trimethyisilyl)phenoxy)furan-2-carboxamide;
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N-(2-(3-(di nmethyl am no) pyrrolidin-1-yl)-4, 6-di met hoxyp
yrimdin-5-yl)-5- 20
W@ 2000064291 - 5- (tri met hyl silyl) phenoxy) f ur an- 2- ceebeB2a0G5M04905
e,
N-(2-(3-(azetidin-1-yl)pyrri@idin-1-yl)-4, 6-di met hoxyp
yrimdin-5-yl)-5-(2 nethyl
- 5- \-(2 -(B%(ézét@id-yly)lmbm)pybrbﬂdlﬁm-?qmaﬁmﬁémoﬂypynm|d|n-5-

di nmet ni no rrolidin ){) 4, 6- di nmet hoxyp
I)Sﬁ-eWWIé—grm%bylsuyl)p enoxy)furan-2-carboxamide;
e A L e R e
-wy-ﬁ@dtrmnétrmrymlf)IyI;’vpherlloxly)furan-z-ca)r?m;aar?]ldg ear box
e Ui T BT P Uiy 4 G Ao ipicin-
5- VJ{;? fstetin ﬁ@ﬁ%‘)&hﬁnf"}%ﬁgﬁe—%— BRI oy de:
gli ( lﬂl,—(@*@i (r?nllno?}etrzyl(irﬁe(p(huhhwybm  Braimethioxy pyrymidih-5ay ih5-
(2'5‘-%"35‘ t(iT%ﬁwﬁme(‘ﬂ‘ywé@ﬁ‘ﬁ'%mﬂx)aﬂﬂgﬁoxy) furan-2-ca
b
rN- ?PZQQ('(E na(l-:‘tr?gxx% g2 (% %t%lamln? methzﬁ)mglr%holhn-4 )yl)gyrém ddm—
ynlsl)e@-lﬁbanwi) gnyi_-rﬁlr-lé’:lnnrne’t_hyl_s|lylz;lnhenoxyl)flSJIralln-z-carboxaxml)dfeur . ca
T St G T R e A
dmi‘éth@xy(p’imhﬂéﬁ%?l)%—& THtARIL S trinRethy IRy 15 HEnbxy lbarf:26- di

met hoxypyri m
carppxamidez- met hyl - 5- (tri met hyl si | yl ) phenoxy) f uran- 2- carb

N @2 egetiding )y ime s DT RO s ot e methorypygimidiay 5-

yl)- BE(QhﬂéW-GL(mrﬁemyISIlyl)phenoxy)furan 2-carboxamide;
(3-(tr thylsil I?phenoxy)furan 2-car boxam de

; Iﬁ (2 (2 ((dlmethylamlno)met yl)morpholin-4-yl)-4,6-
dird&ﬁ%(}@‘/n%gmr@&pyé S TR BN SREHOR Jrdl -2 B ostiridl
5 yN)(25(2€ (Gditrasthyladiins)intathgi)mpkpindlerey)))4, 8r an- 2- car boxa

dlmﬂa@cypyn(raq%mr%waﬁwﬁ ;&tbv@rme#hylalyppblenow)mraeﬂqoxy pyri

de= Yl )-5- (2-nmethyl-5-(tri methyl si Iyl
car?b%é enoxy) f ur an- 2- car boxam de;

2 (w(a-(4+(mem>{z1armnoz 2¢aptipetlidin tapl)-e-afirhethaxppplimitib-5-
- | . .
yh)- § (?Tﬁg@y%%kﬂf‘ﬁ&y@y pPEReRRONTrani$areRERABNGS;f ur an- 2- ca
? {nd?trr}%x 2 (4 meShK&rrtl]l? 3-2-oxci$ d;fendnl Y}pylmgldm-S-
yl)- 51 ﬂﬁnethxb‘fﬁy(trlmeﬂnylﬂlﬁl)phen&ygmral&%mrbﬁxalulldelet hyI silyl
e
N Rty EmiEB R RSt 4 B siethoryevriisi-5-
yi)- BQSA(WﬁétHyEEIﬂ);%eri'&ty)furan ﬁy?arbox mide;

fimet si 'yl") phénoxy) f uran- 2-carb
oxaNn(ﬁ, ~d|methoxy-2 (4 (methylamino)-2-oxopiperidin-1-yl)pyrimidin-5-

yl)- gl— {%%tn tﬁ&l%ll)r/?f m)ﬁ?lrgnmi Qﬂ)b)%%ﬁjwl in-4-yl)-4,6
N-(2-(4- (d|methylamlno)—Z—oxoplpendln-1-yI)-4,6-dimethoxypyrimidin-5-

yh)-5-(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-((2-aminoethyl)(propyl)amino)-4,6-dimethoxypyrimidin-5-yl)-5-(2-

methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
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di met hoxypyri m di n-5-yl)-5-(3-(trinethylsilyl)phenoxy)
furan- 2- car boxam de;

wOR(B06271 (di met hyl am no) net hyl ) nor phol i n- 4- yl PEBGB2005/004905
di met hoxypyri m di n-5-yi)-5-(3-(ethyldinmethylsilyl)phen
oxy) furan-2- 20 carboxam dd;l
N-(2-(4-(di met hyl am no) - 2- oxopi peri di n-1-yl)-4, 6-di net
hoprMrGS-ldirdeﬂno&y-Z ((2- (methylam|no)ethyl)(propyl)amlno)pynmldln 5-

%)-(eg,xﬁng I-q:::'E tn%ethylé yl)pﬂg %y) |2) gar%oxamlfuran 2-carb
N (’G‘F%ﬁ% RRimnYrafiindietHRS Braftino Ra SRR ok Riridih-
-yjt)l-i’)—(B—nﬁelhbe-t@rimahylsﬂylbpd'ldndxy)fumrb-zlmatnm;ammiean 2-carb

N (B2 pzediyiahattyDerensiEmieRHGimethp pysaiciE-
yl)- Bq&ylﬂléfﬂ I5détAmethylsilyl)phenox furan-2-carboxam|de
Hyr ety iy pberox

noxy) f ur an- 2- car'’boxanmi de;

N (N (8=(dﬁ16dmneihylamma)e¢mm<pmmwanum0)e4 Bxdipigboxybynintidin-

5'Vb)5§)y%k‘r(?§“'i‘5?'sﬂéé W@?‘VVV'}%’&@%%@Qﬁ 2- car boxani de;
N (ﬁa (Qé«:ésédnﬁ?éthyﬂa?rnh@}é}hﬁy(ew BRTihG) 6ldirethdxRyrinTBin-

yrirm

-y9+5 (:g(QtBYWﬂﬁVWJﬁ“NBPhW@(M)f)drarp-ﬁettmby)(amtdm 2- car boxami
A2 RSy sty aming) 4 SeimePAYPY iSRSV 2s

meﬂ(y?r5 ﬁtnmethylsnyl)phenoxy Yfuran-2-carboxamide;
5-(trimethylsilyl )ﬁhenoxy))f ur an- 2- car boxani de;

V\D Pidadﬁtmd@?on@bymggtﬁs ViRMB)-418-dimethoxypyrimidin-5-yl)-

Ao RG24 Y

) pHW(B;(m (dirrmth)ﬂanﬁmdﬂ)@wn(dmyl)ammo -4,6- d|metho>2/pgnm|d|n-5-
yl am no I)(propyl)am no) di met

yl)-ﬁdéﬁé&yh&dﬁrﬁnethylsnlyl)phenoxy furan-2-carboxamide;
5 W3- ?ai&f‘:@‘ﬂé/ -yttt By TS M R E ARt B -8 1) -
5- (Nn(&hyl(&—(tﬂamihyIdllyl)meﬂoX9)fh5dr1)-2+wa0Wa)rﬂlmeno) 4, 6- di met
o N e e Ny einorb Al etapamysmisins-
vl Q%le-r%tp Y'Su"ﬁép??ﬂ"a fr% r;'e-t2 ﬁyﬁr??)f)arrggjﬁ ) am no) - 4, 6- di et
hoM@K(Qﬁ‘(djmetmflgm)n@etratl)(emyl)ammm 8-dimethoxypyrimidin-5-
#xr)(%’é E’o 'Pé mé‘frfy&pﬁﬁﬁﬁ%»; %b"réj (%é%migﬁi no) - 4, 6- di met
5 o -@ZIéNﬂ(gdc( i hﬂf@lammo)ethgl Proplonamldo)-4 6-

I"di met hyl phenoxy) f ur an- 2- car boxa
dlmﬁtmze(ypyrlmldln-s-yl -5- (2-methyl-5 (tr|methyISIIyl)phenoxy)furan-z-

%{%n%‘z am noet hyl ) (et hyl ) am no) - 4, 6- di net hoxypyri m d
)-5-(2-

metNLx/i 8- Qt(ﬂnrﬁawérﬁidoyémpbse@téma@[ 5- arrﬁéthéﬁé’@mn%m-&

é eth hyl am no) et hyl ) am no) oxXyp
yI)-5 -mezj %—(tyln)ethylSIlyI)phenoxy)furan—2-carboxamlde

,dyzm!w' (@t IRy ot FIRie) 45 2n- 2- car boxam
dimethoxypyrimidin-5-y1)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(N-(2-(dimethylamino)ethyl)acetamido)-4,6-dimethoxypyrimidin-5-
yh)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(N-(2-aminoethyl)propionamido)-4,6-dimethoxypyrimidin-5-yl)-5-
(2-methyl-5-(trimethyisilyl)phenoxy)furan-2-carboxamide;
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15
N-(2-((2-(di met hyl am no) et hyl) (ethyl)am no)-4, 6-dineth
W@00p642m di n- 5- PCT/GB2005/004905
yl)-5-(2-nmethyl -5-(trinmethylsilyl)phenoxy)furan-2-carb
oxam de; N-(2-((2-(azetidin21
-yl )ethyl) (ethyl)am no) -4, 6-di met hoxypyri m di n-5-yl) -
5 (N (Pe(NN2-amihbethyDatatariida)-2, Bhdinttoxyplyamidincsuyhecem

meﬂp)(lﬁ (t('MW‘WWEHM&@F@TP@@@%W@%m no) - 4, 6- di et h

oy IB ety lsilyphenox) N-(2.(3(dimethyiamino) &raza-
blcyesoga 2 (12ectdinBayind, Mmetheumyr)mmimwmmamz-oartﬁemm‘aéh
oxy

¥ )ﬁé'zc@ﬂm&@mﬁ»evmep e drusemmid
-§Reetinn et ShBHCA g ah A BREMET L0 ) 01
) thr(Qx(yB}(ﬁsnmpijlarrﬂﬁo)pyrrbbdlam 9IIE)—4 6- dlmethoxypyrlmlc_jm-5-y|) -5-
2Rl R BheAS o Rlah Y chesharage) - & i et ho
! ) (@ DRy 2-(EdHYR ik eI 8X) et yFnfialRs -
yl)- 5#(2Ememyé-ﬁ-((lrdhﬂﬁmwamemm)wanﬁwbonmldEJ)arm 6

t
B B UBR B 2 izl PRrHDRY RIS Y-St
5- (thﬁ%th)’ﬂ@lIyl)zphenoxy)furan-2-carboxamlde
di net hyl ami no) et hyl') acet ani do) - 4, 6- di net ho
Xy Fi?e.qﬁrzgsmadlng structures of which are shown below respectively:
yl)-5-(3-(trimethylsilyl)phenoxy)furan-2- carboxanlde
N-(2-(N-(2- an1noethy|)prop|onan1do) 4 6- di met hoxypyri m
idin-5-yl)-
(2- et hyl - 5- (tr|nethyIS|IyI)phenoxy)furan-2-carboxan1d
e; WD 2006/ 064277 PCT/ GB2005/ 004905 12
N-( 2-
n-5-yl)-5: (2 | |
net h 5-(trimethylsilyl)phenoxy)furan-2-carboxam de;
5-(2-met hyl -5-(trinmethylsilyl)phenoxy)-N(2-(3-(dinmeth
yl am no) - 8-aza- bicyclo[3.2.1
] octan- 8-yl ) -4, 6-di met hoxypyri m di n-5-yl)furan-2-carbo
xam de; 5
N-(2-(ethyl (2-(isopropyl am no) et hyl )am no) - 4, 6-di net ho
xypyrim di n-5-
yl)-5-(2-methyl -5-(trinmethylsilyl)phenoxy)furan-2-carb
oxami de;
N-(2-(3-(isopropylam no) pyrrolidin-1-yl)-4,6-di met hoxy
pyrimdin-5-yl)-5 (2-nmethyl-5-(trinethyl
si | yl') phenoxy) f ur an- 2- car boxam de;
N- (4, 6- Di net hoxy- 2- (et hyl (1- met hyl pyrrolidi n-3-yl)am
no) pyrimdi n-5- 10
yl)-5-(2-nmethyl-5-(trinmethylsilyl)phenoxy)furan-2-carb
oxam de; and
N- (4, 6-di net hoxy-2- (i m dazol i di n-2-on-1-yi)pyrimdin-5
-yl )-5-(2-nethyl -

( (N—(2 am noet hyl ) acet am do) - 4, 6- di met hoxypyri m di
5-
t hyl -



5-(trinmethylsilyl)phenoxy)furan-2-carboxam de; the
correspondi ng structures of which are shown bel ow,

w0 empec2ivel y: WO 2006/ 064277 PCT/ GB2005/ 00490BCT/GB2008004905
OO _NJNHNNHZ NO OOOOI I/ -N/ NH" [/---N
NHMe N Oylt- - OOON, 18HH\ ~>-NNw2 NO O/

' 1 O-N NH~/NN~ NO OOOO_N (I NH\ />N
NMve2 N 0 WO 2006/ 064277/ PCT/ GB2005/ 004905 14 p O o

/11 NHS{>---N NI\/%Z 0 O

W{‘ g
>éi o__o [ °/ .
\(IMH‘§ I\{>—NQ—NHMe
A
\éi o__o p °/
g \QZMH~§:/>—N/\:>—NM%
A
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A
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NO OHNNNH 0 O 10 WO 2006/ 064277
PCT/ GB2005/ 004905 24 Conpounds of the invention may

wheooshoa2al . They may be in the formof a si ngP€r/GB2005/004905

enanti omer or diastereoner, or a racemate. The
conpounds of the invention n&3 be prepared in racemc
form or prepared in individual enantioneric form by
specific synthesis or resolution as 5 wll be
appreciated in the art. The conpoynds may, for
exanpl e, be resolved into their ghantioners by

st andard teﬁhnlques such as the fornatlon of
dlastereon& Lc palrs by saIt for an
optlcally‘a owkl QQEEE*—
crystallrsatrc d re en |on hthe bale.

Al ternatively, enant¥i oneQs @f the novel conpounds
may be separated by HPLC using a\ 10 chiral col um.
Sone compounds of the fornula may exist in different
tautomeric forms, which also fall within the scope of
the i nvention. A conpound of thesinvention may be in a

prot ect ed anfng pO Ot get e drox or protected
car boxy for m~ w " ect Nam o", "protected
15 hydroxy" and 0 ec - i xy Bs used her ei n

refer to am no, hydroxy and car bpxh gr |ch are
protected in a manner famliar 00 those H Ied in the
art. For exanple, an am no group can be protected by a
5 benzyl oxycar bonyl, tert-butoxycarbonyl, acetyl or
i ke group, or in the formof a phthalinido or like
group. A carty xyI gr?yp can 8 Cﬁrotected in the form
of a readily” ch as the nethyl,
et hyl , benzyl dﬁf:;f#- ut/l T.\S onpounds of
the fornmula may exist in the fo m,pf va%gf, for
exanpl e hydrates, which also fafl withini scope of
the present invention. Conpounys of the fnhventi on may
be in the formof pharnmaceutically acceptable salts,
for exanple, addition salts of inorganic or organic
acids. 25 Such inorganic acid addltlon salts include,
for exanple, salts of hydrobrom@ acid, hydrochloric
aci d, nltrl aci d, phosphoric aci¥§_z d sul phuric acid.

o <Y @N_

S
~ A =N
S O~_-0O HN N NH
Lo Y
0 O

10



10

15

20

25

30

Organic acid addition salts include, for exanple,

salts of acetic acid, benzenesul phonic acid, benzoic
wa@edod/oeanphor sui phonic acid, citric acid, 2-(BET/GB2005/004905

chl or ophenoxy) - 2- met hyl pr opi oni ¢ aci d,

1, 2- et hanedi sul phoni c aci d, 230 et hanesul phoni c aci d,

et hyl enedi am net etraacetic acid (EDTA), funaric acid,

gl uCeRAPAMNIS érqre m@rﬂ'@ﬂ%éy 8ei hiradl! tfhé?‘n??y’j‘ﬁéq'n the form of

N-gl ycol'yl arsanilic aci hexyi resor ci no hi ppur
a avigle enaouemdooﬂmareomerb@maoacemaﬂed 1- hydr oxy- 2-
dr.ox i c aci

by P8 Spsitciinics ot i Av endet BN S SeBtstuis aoemic form, or
pm@@m@@&&%#ﬁodeﬁ@@ﬁn%y Spedifi¢ syﬁth€§i‘§eé7r>’ﬂesolutlon as

sul phuric acid, nmaleic _acid, malic acid, mandelic
willdvel appeadiaiedsuitp@ent cThe campesntyimay fohexampe; ik resolved

G ool SRR NbBAEL e 258 8B rfon o

diaéteraomeniplring Dypsals rrRiEtionawitli hn dptieaily aem/éi aCId followed by
salicylic acid, stearic acid, 5 succinic acid, tannic

fragtiana tcqutguls@tlcgtaad rege@gmlﬁgupfcthgcfrep base. Alternatlvely, the

erfar R Gt e BEVEL P RPupt MY RBRERl b RIS Gisino 2

cHifzicolumy. are pharmaceutically acceptable, my be
used_in therapy. Such salts nmay be prepared by
r eacoPm§ Pﬁ@%ﬂﬁéuﬁfd the tfar TH“@JM%IQ@“%‘CM di'ffﬁf gnt tautomeric

foﬁﬁ%,vﬁrﬂ [dreAgh falll\g tARAE scSﬁF I i mm%ént he invention

repared yan known in the

art Ammowm d)ﬂtbeflméruwm@aprbmmsa mtedt‘éd%]hm of ptotected
, cat

hy rq%(_'yj \g?ﬁ,_p?é ec Eg%l@r %x%fgam}_ﬁ m(sS%C(L qotes @@Ep" "protected
hy@rbﬁf afdirofddied %@fb-g%y@agﬁ% heteli? er t@ggrqf‘ga} hdrdx) and
cefboyy gLps waeh aregsteciediin) 2 NEnneCifadilzr tothose skilled in the
art. For example, an amino group can be protected by a benzyloxycarbonys,
tert-butoxycarbony!, acetyl or like group, or in the form of a phthalimido or like
group. A carboxyl group can be protected in the form of a readily cleavable
ester such as the methyl, ethyl, benzyl or tert-butyl ester.

Some compounds of the formula may exist in the form of solvates, for
example hydrates, which also fall within the scope of the present invention.

Compounds of the invention may be in the form of pharmaceutically
acceptable salts, for example, addition salts of inorganic or organic acids.
4Such inorganic acid addition salts include, for example, salts of hydrobromic
acid, hydrochloric acid, nitric acid, phosphoric acid and sulphuric acid.
Organic acid addition salts include, for example, salts of acetic acid,
benzenesuiphonic acid, benzoic acid, camphorsulphonic acid, citric acid, 2-(4-
chlorophenoxy)-2-methylpropionic  acid, 1,2-ethanedisulphonic  acid,
ethanesulphonic acid, ethylenediaminetetraacetic acid (EDTA), fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid, N-glycolylarsanilic acid, 4-
hexylresorcinol, hippuric acid, 2-(4-hydroxybenzoyl)benzoic acid, 1-hydroxy-2-
naphthoic acid, 3-hydroxy-2-naphthoic acid, 2-hydroxyethanesulphonic acid,
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15

or HATU, DMVAP, (iPr)2Net, CH2CI 2, H2ZN-N NRR O HBTU

w@2®eng2rTi azol e-N, N, N , N -t et ranet hyl - ur oni unP¢E&82008004905

ro- phosphate HATU = 2-(7-Aza-1
H benzotri azol e-1-yl) - 1 1 3 53 t et ramet hyl ur oni um
hexaf | uor ophosphat e - Hydr oxybenzotri azol e DVAP

i @ge%@%’oﬁiﬁg%%%ﬁs%ﬂ'gﬂﬁ”%%@ R ekl 2 mpndetic

aéi’d 2nfethanésulphofigliacid@. méthyC ‘sulPghvic tdml QﬂBﬁ% aci§, 2-
uiv. TNMSCI HBr at reflux TBAF, Et20 \ Si
thelgnepufphonic agid, pgnipig agid; F?ﬁﬂ*im@lc‘ca?'ﬂ, pbnsnharmbc acid

(i s Kot 55 g 0 g

stbkﬁc éﬁld,OtaerdJaCId ts@aridacidl HEreph;(f‘ia()lmoébiﬁ)lb;(tmémne%leﬁonlc
I Owe r =Br or
21@%8@0988&?@1%(?@”%9 0 N %0~ MeaN2, (TfO) 20

CUBCUTER gty o, SR RS ) b ar

pharmaceutlcally acceptable, may be used in therapy. Such salts may be

—

prepared by reacting the compound with a suitable acid in a conventional
manner. |

A compound of the invention 'may be prepared by any suitable method
known in the art and/or by the following processes:

Scheme 1
(i) NaOH water/EtOH, then aq.HCI (ji)(COCI),, cat DMF
(i) NEts, CH,Cl,, 9\ t
HzN‘{\:\j)-NRR'
O

\

AlMes, CH,Cl,, toluene

[
LO— O~ -CO,E ' 00O P ° ’NyNRR'
Ar U d Ar” Ul(ﬁ N\ ,{,
_ o

H2N—<\j:j|>—NRR'
0
\
‘ (i) NaOH water/EtOH, then ag.HCI ]
(i) HBTU, HOBT, DMAP, (iPr),NEt, CH,Cl,, a N
or HATU, DMAP, (iPr)oNEt, CH,Cl, HoN ‘{\:\j"NRR'
0

\

HBTU = O-Benzotriazole-N,N,N’, N'-tetramethyl-uronium-hexafluoro-phosphate
HATU = 2-(7-Aza-1H- benzotriazole-1- yI) 1,1,3,3-tetramethyluronium hexafluorophosphate
HOBT = 1-Hydroxybenzotriazole
DMAP = 4-Dimethylaminopyridine
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Schene 6 0/. PrNHCH2CH OBn O 26 N Tet. Lett., 2004,
45, N 1091 Zn 02N 'd --NE3, DVF 02N/ N N~ AcOH H2N
$Ch¢m¢-2\ \ O3n uItrasound 0 OB S/ O00O0O0 I / OVE
/O Ool N - =, 1) Pd | g%q E
(| | cL, iIEL_EL [ H g q|§$: E oTMS
H cut;!,rn. N N OVE zaeqlwnm@z Sc u@
70~N~I\/BCI x20N~KCNO~N~
N ‘
TBAF, EtO _ _si OH i, KOBu, THF, 1.5 h )Si/ o_o  f
5 min, 20 °C \©; ii, DMSO, 85 °C, 16 h CE Woms
X__ 0o 9]
X = Bror NO, WOMe
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(CH3)3C-O OH NEt3 (CH3)3C-0O Ovs (CH3)3C-0 CN Hz2/C
Pd-catalyst 0 (CF3C0O)O 0 i, H* (CH3)3C-Q NH2 NEt3
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Scheme 7
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30 I't will be understood that the processes detailed
above are solely for the purpose of illustrating the

w0 povef6420n and shoul d not be construed as | i nPCT/G$2008/004905
process utilising sinmlar or anal ogous reagents and/ or
conditions known to one skid@ ed in the art may also
be used to obtain a conpound of the 5 invention. Y
m xt brwd kg umnestoml daatcthe processes gsthilgdegbong aresglely for

1 Aot 8 DR F it i dovdloh hol Ao iof et RAfipiERa as

lirh*ir@). tmepr@@és% {iinshg RirANAICbE apBldgole! rR@eats and/droonditions
exanpl e by chromat ography, distillation, fractional

krowa talanestliashin the asy mayealse der esarhia ehtain a:conapeund of the
ggﬁ{&ﬁ)rl ate or possible under the circunstances. The
in ity and selectivity of the conpounds nmay be

det epR nafixtDyes aify finsl tp?bdi@ctssélﬂ)ﬂniﬁnmwlatéstbbtaﬂﬁéd can be
The conpounds of the invention may be used in th

sepasaterbnen ofthe ndpasiso uaf aﬁhﬁwﬁhﬁlc%@m{m@bng'fﬁﬂﬁ@nces of the
cgﬁﬁ?@éﬁ fn 'kH{}\}vH%a%r B ﬂl'lé 'E'u?&ﬂnélrﬁ’bﬁhets orjnrﬁtermedlates

cancer, 1 0ST'S
odlé(aa@e b@r dhromatography;| @lstﬂllam Gracmm@tcayﬁelllsatlon or by the

ropFaional ARt arasHare o BosSeuier e sk wtances.
th ,
A 2o e, SERCR Bf B3 Bl PR R e detyrmined by
amassitableassay knownrnltheadt i on, or to arrest
D TBE Ao b By e ek FS-nBchShfent o
nM’ﬁFRﬂLSr é’iH]SHbs @QH&i iBRS a%%%bé@cs |ﬁ€id 'Bii.lt'rib‘ilh 3 thereto,

nown types o cancer or exanp cancer 0
canm,demdomehsmts, uterinenmyobnagiam oVriar disease, a)htardmary cystic

.eye, neck | ungs, .,ovaries rostate and .rectum
digegse varosBlic  VREREoRRAT | Anendteted.a precociods " Buberty,

prefiBHsALRYI §RldromeDx fs%ﬁét@?’md%ﬁep@#éléﬁﬁ l?Jﬁtli?éﬁthy&ology, benign

neurol ogi cal and gynecol ogi cal cancers; gR
prostaticdnyxrerplasia, Alkbeimers lﬁeaa@,rlalbémfectlm IDS]@nd diseases

o5 SR PR P! S el oot

( pul TRG A& dRbheeil ais udedPh&in YefePs td %Hyydlséé§é|drycondltlon
or to the buccal cavity. Oral adm nistration is 30

characterised. byrhurcontiededh abnesnal grevwih @i cebhsang ingledes all
B P AR B b FBekPPERE Rted], bt coon
brain, bone, head, blood, eye, neck, skin, lungs, ovaries, prostate and rectum;
digestive, gastrointestinal, endometrial, hematological, AIDS-related,
muscoskeletal, neurological and gynecological cancers; lympomas,
melanomas and leukaemia.

In therapeutic use, the active compound may be administered orally,
rectally, intra-vaginally, parenterally, by inhalation (pulmonary delivery),
topically, ocularly, nasally, or to the buccal cavity. Oral administration is
preferred. Thus, the therapeutic compositions of the present invention may
take the form of any of the known pharmaceutical compositions for such
methods of administration. The compositions may be formulated in a manner
known to those skilled in the art so as to give a controlled release, for
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nmet hods of admi ni stration. The conpositions may be

formulated in a manner known to those skilled in the
W@ra065642as to give a controlled rel ease, for VECT/GB2005/004905

2006/ 064277 PCT/ GB2005/ 004905 31 exanple rapid

rel ease or sustained rel eas&! of the conpounds of the

present invention. Pharnaceutically acceptable

e%é?ﬁﬂs!eefaim@ véleabé or fsastairsed release; hof the rmooypaunaissofithe present
known in the_ art. The conpositions

mwam@m. o.l?ha.ﬁ@@cg@f{lﬁeglynagc@tglgl% GRTIRES ngtab} g’eflq,sg in such
t t f
oGiBHBRLERS FESUEPTREH' (M Gt Do RoMMAHIGRS ofitie imyention
mepidordaine). 'IGQQ%rbywaghhef active/eompgulediu dghe dompositions of the
anount of 1- SOOB/%.ggThe exci FI ents _use

inyPefian (¢ GRTEa o HGRade, Y BrSietay oq it dose
%ﬂ@?’?@eé thé tlv@r |hgre%ﬁé’ﬁtg1?1;bﬁt§m69ﬁ@6? 1L§0@|rﬁ? Mryebéxcipients

erm ned sul't met hod 10 known To one
usdd in b pnepatmlcm of thesewidmpdsitiansdenesthecrxcipienisvigriown in the
that the specific dose |level for any particular

a'ﬁatl ent will depend upon a variety of factors
i ncl g | imdyB wémﬁ hedashany ditable method
ot Oegl&%r%o%%bbé Ié\)’elﬁ’m )h oy enleral ﬁ*l table n

kribvent ,tot one siillett ir rthswrat i ltnwﬂlr batunciﬁrstood however that the

SRd psedvupl 19 B i Clar Brbigh i, ipepll s ' Variety of

fabfd?@t lﬁéfifdin@‘?ﬁ@%t'ﬂ/lty’rtﬁ ffh%f spédific BdMmpoLEd aployed ethe age,
preferred conpositions of the invention and there are

bechowieighbr geaerali baalth,osex, rdiet, sler 8finRdmitisteatiam, route of

oSO 8 L a R U oAU Bl 395y of e

disegse sinterjbis@ireatrnemg t he active 20 |ngred| ent rmy be
in aformsuitable for oral use, for exanp

t abl GE8POSItiaNsHEE Orﬁloé@ﬁg'lé%traté?jhé%?r‘?fﬁ"sﬁl%PmPOS'tlonS of the

I
QUTRET B ol PR oA BB BRSO acminiation

foel exarple Camels| t capstiles, nigeanigdsf csyropsi ande agegous or 0|Iy

prepared accgording to any. nethod know to the
SYSRENSIMIF: act-ﬂh% @?‘aﬂﬁﬁF%té&JRt |°E’§qu,s<btfﬂ5bs?‘?| ah&e active

t n r t
.ng;ﬂ?%hec t emm t hé"%ﬁg@téﬁ@ 8k bral @s? fdiméﬁarﬁﬂl%“ 8% tablets,

consi st ng sweet enl ng
trogieey, slozbhgesuraqn@oageot soﬂychepemslgna,gdrﬁmralbte powders or

TGl EaICHR) BEIbPL O FRRaNISE: Ohe/TipRsT BT SofanRoditions
intdMiFidr Gral Lﬁ‘&i RiHyERS préhaten adcerdingith arjoRetdd known to the
art for the manufacture of pharmaceutical compositions, and such
compositions may contain one or more agents selected fronﬁ the group
consisting of sweetening agents, flavouring agents, colouring agents and
preserving agents in order to provide pharmaceutically elegant and palatable
preparations. Tablets contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are suitable for the manufacture
of tablets. These excipients may be, for example, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example corn starch or
alginic acid; binding agents, for example starch gelatin, acacia,



10

15

20

25

30

pharmaceutically acceptabl e excipients which are

suitable for the manufacture 30 of tablets. These
wez@epoent s may be, for exanple, inert dil uentBCT/€BLIVS/004905

as cal cium carbonate, sodium carbonate, |actose,

cal ci um phosphate or sodi um32phosphate; granul ating

and di sintegrating agents, for exanple corn starch or

mairlccmstalm d:elllblloed|mrgaaigﬂnylspyrfcmdoe;eaapdelubtieatiﬂg agents, for
el atin, acacia, WO 2006/064277 PCT/ 200 4
exﬁrepk?cm%%ﬁwmesw@t@p ceads 38 Wi IJIF- p F?gtgsﬁemay be

ey Ry tﬁ@% sy BeSated by rkqomhﬁldmgﬁésdéléﬂl dlsmtegratlon

serate earic acid or"t The tablets nH
anoh cahsbeptia in tey gasirointestinat Q@cbyndribrﬁreb)epmld@.@suatamed

del ay d and ab
agian PP L RIGH Perki T QoXAIEP By DS R, Malerial fugh as
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materi al suc ' yceryl nbnostearate or
gl choyhukartleneaﬁoat eralm;seoenwlsq/dae presemiest aanbambrgelatln
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c%’oifzg%ﬁ B, Berdtie BRERGR i ot Hifh A8 b4 Agiig,diiyent, for
%%eéélcﬁﬂh'dérgbhéténbalcﬁﬁﬁ pHOSpRBLe of daoliiMor as soft gelatin
car onat e, cal ci um ph hate. or kaolin, or as soft

capsiudes wh_sme@atbgm@yevmgmlwttlﬁefma@ﬂ.w@h Wederear aptoii medium,

m xe for exanpl e peanut

foBelxaﬁ]pY\%hgg}q@éﬁlﬁlﬁbﬁﬁ?&ﬁq 8|L\}é]”6|| "Aqueous suspensi ons
cont AjDebti® suebeMsionBtcdntaihsthenastive xhatedals imadmixture with
exci pients suitable for the manufacture of aqueous

emﬁﬁtﬁsl%ﬁé‘bleslf@h th@xmaﬁuéaqt@rea Wu%%@é'ﬁm Such
I SOdI I c ul o .

e’?ﬁé'ﬁ@ chI)I gl;rleose )P%r 0X rop rrg%/hylefbcl‘:el n“ﬁple sodium

carbdikymethyicelRliese, pol methydelljosen! i dwdroxmmpyhaqaywlhlose
and gum acaci a;, disp er&as or wetti n nt s nraa/

SQF&%er ﬁ'Q'Vat?ccB‘PIWWQﬂ MH@H Pe.qgunt gra qg@g‘ﬁtm%nd um acama

t d

dlgééﬂg'irﬁ% ttl?n i JhQ{?fthr %eﬂgtﬁrﬁp?lgfp uﬁir@yFﬁBﬁhatlde for

eﬂm[zleateﬂtm mxondﬁdmﬁatmm praciihcts $>f adn 20kydemgy loxide with fatty
QXi W t ng- chai n al i hatic | cohol s,, for,.ex l.e

2GiEbt [l EXETRE HAMRYCHIARIR S'6na0n QbrRAIEBRaIPd dpRdcts of

etpgle%tehy'cs&?e OXfiR Y4 clﬁ‘é}h“ %hgﬁé@] rSaI@Shbl‘éed fforrorTbxample

tty acids, for exa e pol yox yl ene 'sorbit
heptadetaethglerthsycaiapol, ors copdensaiion paydudts oofc ethyéeme oxide

R Sr Sl "B o] Ho VR SR eivpgthviene
scBREH SmoRBSIeate. TOTHe fdqRiUS | SRRV rmRiydaRRe coftaifPdhe or
more preservatives, for example ethyl or n-propyl p-hydroxybenzoate, one or
more colouring agents, one or more flavouring agents, and one or more
sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active
ingredient in a vegetable oil, for example. arachis oil, olive oil, sesame oil or
coconut oil, or in a mineral oil such as liquid paraffin. The oily suspensions
may contain a thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents, such as those set forth above, and flavouring
agents may be added to provide a palatable oral preparation. These



10

15

20

25

30

sweet eni ng agents, such as sucrose or saccharin. Qly

suspensi ons may be fornul ated by suspending the active
w0 p@oeodi2zent in a vegetable oil, for exanpl e arBChGB2005/004905

oil, olive oil, sesane oil or <coconut oil, or in a

mneral oil such as liquid @affin. The oily

suspensi ons 30 may contain a thickening agent, for
cErpBBitienbenayeae praservedriaf fthe autditioet pf anabotibxitlant such as

Sweet eni ng agents, such as those set forth above, and
aseervin@cily agents may be added to provide a pal atable

or al ! i e 0] i

e EBERRRR Aty S o Aice "eifable for proparation of an
atheowsiduspemsion byrthenadditionl afitvasercproaide tecactiiesingredient in

i spersi bl e powders and granul es suitabl 8 for

agmbRHTeMBra GHSRRTSIng: 0 MELg, 2penk i SsPEY INGeegert 2ngone or

¢ avi de o . ant i . !
e [P SEnRlR¥s - ShiteoBC ke, MaRRing and gl dyents
mayklsmbegresente preservatives. Suitable sweetening,

The SHaRHREBRCALIP A CSRDORRIpER & SRS M RDeEY o in the
fd?f-rfef %ﬂ-ihﬂvét@? emM Q&S Phe-dify PR nfiubei @Regeldife oil, for
ol'ly phase may b | e

e a vegetable ol l, for~ 10 exanp

. exdiinpke olive oif onaeadiiis odj or, a eninaratioilefoilexample f iquid paraffin, or

f@ﬁa{% (Fe’fe lﬂié%%?i- g [ £®F%gé %@H@&ylﬁg%@e&ﬁ% e{ﬁ%y %e?;l%&t&aﬂy rqcﬁzéjrring
gOMEB . fof OBxAMBIP| gurlUBLAGiac bR QlimJ traightaat anddurally occurring

naturally occurrin phosphati des, for exanple soya
pbesphatidesi foi axample soyarkeast. IgaithinapndsewpEs oadrarjaljesters

Jfromfat i ds_.and Xi: t L: , r I .

A&ty « Bl 4B BeRE e AN el R YaHESS, Sob PR Sorbitan

midt@ofeite apdrddridengatien praduidis ef the sdid paptialdsstefsowith ethylene
exanpl e pol yoxyet hyl ene sorbitan nonoal eat e,

Th
oxidel EIrere@niie Polyoxyetivens AodiiaatrapneRrieal Th@.@grmlﬁiﬁ)@s may
. . B X LS. f I d with
a@%@iﬂf‘%&%@%ﬂﬁ g%rﬁoﬂ&c{e@gﬁ%ﬁf'ygggl ?t Sr o\rIJVIyIt ene

gl yc8hrupsoabidt elixics ragy riss dorrfiulated avithulsateetesing2@gents, for
al so contain a denul cent, a pres?rvative and

examplsu B1%eg en BreRy 1B0R | lycal g SRERIC! PReSYRTRFFra cBYER dagmulations
ey B! t%)c?rﬁﬁﬁ Eaderﬁﬁldeﬂttgg)régéﬁ‘aﬁ\f/e &t RAVdLRing and colouring
I'njectanl e -ﬁ'” S

aqueous or Gl eagenous suspensi on.
agestse nThenphayndesutical cohrositicascmayi g indhehtoremofwa sterile
in?éétaglsei quégﬁss eorsgieta%%ln%ugi g@se;{esr’{spo%.orThis suspension may be
formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above.
The sterile injectable preparation may also be in a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, for
example as a solution in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's solution and isotonic
sodium chloride solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose, any bland
fixed oil may be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid, find use in the preparation of

injectables.
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wetting agents and suspendi ng agents whi ch have been

nmenti oned above. 25 The sterile injectable preparation
woreg6abe07 be in a sterile injectable sol uti on PET/GB2005/004905

suspension in a non-toxic parenterally acceptable '

di luent or solvent, for exggple as a solution in

1, 3- but anedl ol . Anong the acceptabl e vehicles and

SOl VAR Soidl ngB:bf e HTRIMALAMaY Blsebeadniihfesredsin the form
a

solutlon I'sotonic sodiumchloride solution. In
of adppbbitoriesferetial abdininistrationsobthe dragy ekiiassne@mpogitions can

oecpasaLed o Rl e ARl Rl Gl i
sohgcéwera]e&]@ RrhsériafureBnsut juidi 4t theerdotalstenperature and will
dition atty acids such as olelc acid, find use in

thertedoner mﬂlr it thenrastumi toj releass the dg. 2Sushowaterials are cocoa

PCT/ 04905 .34 . The conpounds of the invention
buitey aRARP q)ﬂ%t?’é{%elﬂl ¢%ed in the form of suppositories

for ¢ Pébm@ﬁ@fﬁt Edpl‘ &dli saminfstidienciregalsd Iseitable for use in the
conposi

i ons can prepared by m xing the, dr g
ineerdigin abThe rmiﬁfmﬁﬁelﬂtéﬁa“biga%tw& sv@ﬁpumﬁu PRY| ke @gPﬁ?r&e (in a
d I
n%gwagsgraéwﬁée%@ﬁSg@tﬂérde@ﬁoﬁ%tzén gl heidole cream may

cPRFEd b?&ndcbrpgratﬁgqhermmemmlnmm mm:tuplcdd wighéiale sndh as
et hyl ene cols. Conpositions for to

|lggtjriiﬂhlds,9ﬁé%ff|&ndt§£)@r3@dsb" 3RauaaS MmediaeUsiRG; ?Péfacta”ts An

U3 o TP e SEid S S R

ve@rhcﬂérﬁ&m as agmineral oiliior atde & galmmaybé @remarmdelp)ammng the
i ncorporating the active co topic

acwalqgr@o@mwg@ a topjral YeRieiess mwgﬁngaﬁ" ge%%% i FPRically
adiinfst dé’gﬁb%ﬁbgﬁlbﬂt HB a{: aQE8NESmpfiBe @ MhaRiX iABWHMh the

prepare tive conmpound with a topical
phamacbatlsaltyhaetweacmmpeurads of theopresert invegéipnrarg digpersed so

par ed m xi ng the tlvec
thgfe %F%“EB ﬁ’% éf% eld 'Bé‘ﬂ” Hbﬁ}rgoa‘fﬁﬁ" &4‘%}}8 %&R'”%%r the
O?TSPB\/%H%!. 031t|ons may al so conprise a matrix
the maceuti cally active conmpounds of the
pr esent |nvent| on are dispersed so that the conpounds
are held in contact with the skin in order to

adm ni ster the conpounds transdernally. 20 The
foll ow ng Exanples illustrate the invention.

The following Examples illustrate the invention.

In the Examples and Intermediates, all syntheses were carried out
under dry nitrogen. Tetrahydrofuran (THF), diethyl ether, dichloromethane,
toluene and m-xylene were dried and purified according to standard
procedures and stored under nitrogen (as described in The Purification of
Laboratory Chemicals, D. D. Perrin, W. L. F. Armarego, D. R. Perrin and C.
Chai, Butterworth-Heinemann, 2003). Light petroleum refers to the fraction
with b. p. 4060 °C. DMSO refers to dimethylsulfoxide. Thin layer
chromatography (TLC) was performed on silica (SiO2) plates. "H NMR spectra
were generated at 400 MHz in CDCls unless otherwise stated. Mass spectral

data were generated on a Waters ZQ instrument.
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In the Exanples and Internedi ates, all syntheses were
carried out 25 under dry nitrogen. Tetrahydrofuran
w@ Tidkpe42di et hyl et her, dichl oronet hane, t ol uePET/aBe005/004905
m Xyl ene were dried and purified according to standard
procedures and stored under3fitrogen (as described in
The Purification of Laboratory Chem cals, D. D.
Perrin, W L. F. Armarego, D. R Perrin and C. Chai,
Butt erwort h- Hei nemann, 2003). Light petroleumrefers
to the fraction 30 W|th b. p 40-60 C. DVMSO refers to

Inferediirs - 4% - AbaRRdiisn-5-
Mrﬁﬁi&ﬁhiﬁ gﬁ“ﬁé 400 I\/Hz in CDCI3 unI ess ot herwi se
SS spectral data were generated on a Wate
N, 2eDimethy pysielidind®apuoe (b &y 272 morpseasodissolyedsn ej@anol (75
I \nt

iy 6 Dre G apiic e SRR WRS 7098, & Jes-bath,  3:Ghiorgs4.6-

dlm[e]ﬂﬁd{yosérf tlrcﬁmﬂ‘lirﬁrgﬁweﬁlgva@%dﬁeﬁ pdrtlon-W|se over 10 mmutes and the
me rrolirdln am ne

SO AL VAT tFoam 8 Biperatiira ahg Eraioyebiat; T gihand

w%’aﬁfgﬁﬁog})gsﬂ_jélﬂrﬁet?nréo?ﬁeﬂagpess%ré:héﬁé % Rasidue was gartltloned A

ropyrim di ne was added portion-

bedweenl@ichlordresthand tarel  satlrcstedn aqaeouar rsedlunm bioarbonate
tenperature and stirred overni The et hapo

SOy L, TS NI IAPAFPIBS G T POURGUS (AT HOR WAk Sxtracted

| wiifH fdridrd héﬂebﬂe b%&%@éﬁf&tlag&% \ﬁafé frHEAEE &nd the

gqueous so IUﬂVbIC onat e uti o ayers wer e
soﬁwrarvaaecémoded hadaqnmiw;edmressme tweg;ve}sohdw\tf‘em waistused in

dj chl th th
fUHER SHTGE A NE O HEPCBR 2ot O B RO S 1:4)
d -
O R R A AT A e 2655 T Ty . 315 63
H,(StaDt4. Ofletfr Id) s): MS 4ESTemiz 288 (MH™).. 81 (2 H n), 2.43
(2 H mM, 2.40 (3 H s), 2.65-2.79 (3 H m, 3.15 (3
H s) and 4.01 (6 H, s); M (ES+) mz 298 (MH).

Intdtnfédiage at 2. 2 4 6- Dlmethoxv N2-methyl-N?-(1-methylpyrrolidin-3-yl)-
— 4 o-Dnethoxv- NZ-met hyT - NZ- (T-methvl pvrrol i din-3-yl) -

m ne 20

irimiding 5-diomine: -
s B Pen R R bRl P hlf g iligh2-2rfine

(Iffépmedia@ee di Ds2dy,et0 immel hwasl diégaivet))in étthaﬁol (FD0nloyy,Pd-C
10% Pd on carbon) was added to this m xture under

(58QdmggetD%( Bdl PooRerban) Masmrddageloathis enixive Heder fAgegen
(b%ﬁclac%)' 80'rd6iR téHprerrSt%ré.o'i'hgé}eg‘ulﬂﬁg solution was stirred for 24 h at

room temperature before being filtered through a short pad of celite and the
filtrate was evaporated under reduced pressure to give the titlé compound
(1.98 g, 99 %); By 1.89 (1 H, m), 2.39 (8 H, s), 2.59 (3 H, m), 2.75 (3 H, m),
3.03 (3 H, s) and 3.93 (6 H, s). MS (ES") m/z 268 (MH").

Intermediate 3: 1-(4,6-dimethoxv-5-nit_ropvrimidin-2-v|)-N.N-

dimethylpyrrolidin-3-amine

N,N-Dimethylpyrrolidin-3-amine (5 g, 39.0 mmol) was dissolved in ethanol (75
mL) at 0 °C and the solution was cooled in an ice-bath. 2-Chloro-4,6-
dimethoxy-5-nitropyrimidine was added portion-wise over 10 minutes and the
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room tenperature before being filtered through a short
pad of celite and the 25 filtrate was evaporated under
w0 e@doe7pressure to give the title conpound PAT/G82@5/004905
99 %; off 1.89 (1 H nm, 2.39 (3 H s), 2.59 (3 H,
m, 2.75 (3 H mM, 3.03 (34 s) and 3.93 (6 H s).
M5 (ESt+) mlz 268 (MH). Internediate 3:
sél}ﬁnlg?ﬁg?% ;ﬁrﬁwol | dtl’ogrdé'rﬁ 'ié%ﬁﬂé#dﬁ‘;r@' Shd stirdd WRmidht. The ethanol
wesNr@noredy Lipgder geddced aar&ﬁsume @adg th@gre@ldua)lvyamrtltloned '

bﬁggesegi)\éﬁgzallqr}ﬂr?&ﬂﬁé]& %QS hSa r ?%qc%aogn% thc::edlam Ulgilc(a)rnbonate

ik Pk é?fSWé?@)éfe' B}-4tel aintahe RfRIUB Ph)d
sO\l/Jer 10 mé%t es and the WO 510067306427%j )Vr%ag"eﬁﬁ"actedwnh

dmromamlmme)om&omns@lwemsWemm@ them adried and the

d s i ah h
s EBEUAS HhR. G SR e Rl T R RO L gl % . R
(ROAG: tPatrsic: 1tzgt(w¢eaH digh tpHorm *zm(zw rﬁT‘tZJBﬁt(SUH se), 2.82
aqueous_sodi um bi car bonat e solution. . (ﬁldﬁéers Wer

(kébéﬂ)at%@%(ﬁdl"t 9, dque&a@saﬂdaifbﬁ) \A&§2e6<1t Ha JwFth 8.6 and

PSS B a5 OB O Y SR TG BT Dl 4.02 (3

Hpe)‘;MSr(ESt’pnngesgmHm (2.69 g, 87 %, Rf (EtQOAc:
Petrol = 1:4) 0.7; bH1.97 (1 H m, 2.21 (2 H ,
233(6Hs)282 (1Hn)334(1Hdd J =28.6

Mﬁmmmﬂn(EarrﬁﬂeH 's): MBS (ES+) mrz 298(I\/H+)
am no rrolidi | -4

1-@4 er ms hwéwtrgpwwd;n-@mlh@l N- dlmethylpyrrol|dm-3~am|ne

t
B i
mgo1ﬁ1%|Bd ea<arbespivas dddaddo tlaisahix{urd urider HydiréhérbBalloon at

0 % Pd rb dded to t t d
roffutestesraidie dfi The P was SHstob 24 & feomussesture.
TH& Pesilifird AtxtLPE wib ftetbd ftﬁ gheéTEﬁbﬂt cPof ﬁéﬁhé and ihe filtrate

resulting mxture was fil hrou
was evaporgied tunsierireduced premre\ta;aﬁoad ethe drhldeecompdun@cﬁ 8 g,

o5 B et 1L 2 18T Mgn] ZRBRENS A28 'l B 23 (1 1,

ddZ J75 'Klanld 1ma) (34233(1( H, hh)é 34 (4 H ﬁgaectael% 9, d§ $3 7 and
101@) aryd §n‘§§ (ﬁ bksSQ M8, ( mtgzgééMH Wz 268( M—|+)

Intermediate 5: tert-butyl 2-(benzyloxy)ethylcarbamate

To a cooled (0 °C) solution of tert-butyl 2-hydroxyethylcarbamate (25 g, 0.16
mol) in THF (250 mL) was added sodium hydride (7.74 g, 1.2 mol. equiv.)
portion-wise. The reaction was allowed to stir at this temperature for 1.5 h
before the cooling bath was removed and stirring was continued for a further 1
h. Benzyl bromide (23 mL, 1.2 mol. equiv.) was added drop-wise and the
reaction was allowed to stir overnight before water (250 mL) was added and
the mixture was extracted into diethyl ether (3 x 250 mL). The combined
organic extracts were dried (MgS0O4) and the volatiles were removed in vacuo.
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Internmediate 5: tert-butyl 2-(benzyl oxy)ethyl carbamate
25 To a cooled (0 C solution of tert-butyl

wQ20wdenxyet hyl carbamate (25 g, 0.16 nol) in AGEGB2H6/004905
m.) was added sodium hydride (7.74 g, 1.2 nol. equiv.)
portion-wi se. The reaction 3as allowed to stir at this
tenperature for 1.5 h before the cooling bath was

Th'éeémhlé(br@dl@btsﬂasr puﬂf@d/\bys cotnmrhrn olrethdtographiyu(silicarged, 4:1.light
Benzyi brom de added

pebrplgwweiléeram affﬁed the q’%se\r&q Uﬁd%%ﬁgkél%&eﬂg ) stir
overni ght before water (250 nL) was added and the
m xture was extracted into diethyl ether (3 x 250 ni).

IntErediaty 6=w(benmokv)mananw£§umm
Tore motAEV) 504 &DORALONEHY GBS (ALCIPARtE S 18.0
g, 15 3\1‘@6‘&} %T?ﬁﬂﬂé?ﬁ M Wa%aac&ﬁid péraltdliiehé (sulfonlc acid

ry to af he desi red product
(18.885¢ 41 rholt equed) artacaolm(lbe(ﬁBQImk»)Tétehm»etmewwas heated to

Par a-t ol esu fonic_aci al t.
refr fadpeIEg ber FoRARilon i agate Sel 43R g product
| ithé d&&tioR-Withast furth
8 0428 241 90, 0 BB mastihe i od ot e
uelﬂdatvor) in acetonitrile (180 nL). The mixture was
heated to reflux for 2 h before being concentrated in
vacuo to afford the crude product (27.34 g, 111 9%

. I'nternediate 7:
__rm_Z (benzvl oxv) et hyl) -4, 6-di net hoxv-5-ni tropyri m di n-

Topoa SO s 27 stk By R G e oo BENBRAR AL acid sait
(|rﬁeﬂnedua1ta 3465 m?I 15.46"meol. )hhwrghmm HiyhdthyHomatnides (50 mL)

was added triethyl am ne (4. 2.0 nol ., equj V.
Waamdaneml siethylamingyi ({% g(q, mquyqqua, Red( - 9@053-4 6-

4 t
i Bl B 550118 0, TP b e
ovt@ﬁ)lghgaﬂ rc?tdémntem@ér_artﬁjreg%afotél beiriy quenehed eM(I'TL watérS(Q&ﬂ_ mL)
en 2 x . e comi ne e
anvbihert pXeacloNg ) S B S6a A oS0 Ibaltes Eo* G Bk The
I
cog%ﬁ‘ Jrarétja ;Bg’aggl%h?/ﬁf%stlg {vfr%;e gﬁ?&’%fﬂgS@z and b(/éﬁgré%d GR!véBio to
afford IaOJralom @t WHe emeegirefiuciwas poritied bg cmlwme qb\romatﬂgraphy
(sSch:ra 3g7el 4.1 to /91 light petroleum-ethyl acetate) to afford the title product

(4.37 g, 85 %).

Intermediate _ 8:  N-(2-(benzyloxy)ethyl)-4,6-dimethoxypyrimidine-2,5-

diamine

To a solution of N-(2-(benzyloxy)ethyl)-4,6-dimethoxy-5-nitropyrimidin-2-
amine (Intermediate 7; 15.6 g, 46.66 mmol.) in. acetic acid (150 mL) was
added powdered zinc metal (15.24 g, 5 mol. equiv.) and the mixture activated
using ultrasound for 6 h. A further portion of zinc (15.24 g) was added to the
reaction and sonication was continued for a further 16 h. The volatiles were
removed in vacuo and the residue taken up into ethyl acetate (500 mL) which
was washed with brine (250 mL) and then with saturated aqueous sodium
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25 Internediate 8:

N- (2- (benzvl oxv) et hyl) -4, 6-di met hoxypyri m di ne- 2, 5-
waelr@aioe7To a sol ution of PCT/GB2005/004905

N- (2- (benzyl oxy) et hyl ) - 4, 6-di nmet hoxv-5-ni tropyrim di n-

2- amine (Intermediate 7; 1&g g, 46.66 mml.) in,

acetic acid (150 nL) was added powdered zinc netal

b(ctaﬁbé’rfate sSlutioh (4@1 Hﬂ_g- )rhér&?bﬁi% fihction @a@%éﬁadrféh 6\919804)

usi ng ul trasound urther portion of

andﬁ\@pogataﬁagn@erdmmedtmessureatq affordatie deanredumanenal (100

oraf latiles were
AT 150 o] et Hasthp it e BUaERRBR) o et hy)
acetate (500 nL) which was washed with brine (250 ni)
and then W|th sat uLat ed aqueous SOdI um V\D2006/ 064277

Adssiutied crfatremetayla(wﬁmnur%uem Emm@d eQI muhbf:hz @)ﬁm §818flon) in
W thout further purification. 5 I nter medi ate 9:

tohugre (wag harger o AoRMiISEL o3t me £Cs-withist H&<ypyiute$n i rN-(2-
(bpnzyloxyatyll-4,8-dimethoxypyrimidines2 2 diaming (Intermediate. §,1.89

g, rEhQnam’cﬂ)eln leerieu(S mi) oThé reagtiomvas stirrednd afoved to warm
m’mlb 6.2 mL_of 2.0 Msolution) in toluene was added
toeoh® Qn%\@raQO g andyhen i fepmitampesatuee vep-a further 30 min.

BB Py Bl SRR el T

(trrrhethyTshlql)phenbxy)fumnsz sénbbs(ﬂatanct peparead becoring 8 the
hen to roomte erature over a

PFPB?‘E'W& 'fBMVé(QﬁOOE@Hﬂz Abl 1898, @& mmeh) iadliedoremathane (15
I t 5- - i t hyl i vl
mEPE'd o8, hi&hiireoiae-ATMBd 10-wad tq PO Smperdiyte and

stmtmi for o efddther i 16 W@@‘OE@QM& Atreatde%th Satdrat®® | dqueous

in dichloro thanglgl 5 m) at C._ This m xture was
amNEHiHEY @ge B mSPitigo r?%‘rYﬂ%? atJUF'e effervesgsncee ceaseda The

sufsgéhéi%h wés HiltBRILRolgh Tiitd ﬁﬁ%l fin th §§\9él‘%?b§ﬂ}qns of ethyl

ueous ammoni um acetate so rop-w se
acetdter FTheddinatescwearsedadhed witisweteriamd tham diidd eve$0, before

throu Cﬁﬂ was hi n vvi t , several portions of et
108 2aPBerled n VocH angeputiseE REEaER ShioBetagtaitsilca
geqir7 8do (11\@ $ght B@B%ﬁq-@&gﬁ%a&té%c rﬁath‘éddéé“re\é%gfénal 2.1

and purifiéd by colum ronatogr 1 ca
9,983).0 1:1 |ight petrol eum et hyl acetate) to afford
the desired material (2.1 g, 58 %.

Intermediate 10: N-(2-(2-hydroxyethylamino)-4,6-dimethoxypyrimidin-5-

yl}-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide

To a solution of N-(2-(2-(benzyloxy)ethylamino)-4,6-dimethoxypyrimidin-5-yl)-
5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide (Intermediate 9:
1.05 g, 1.8 mmol.) in ethyl alcohol (30 mL) was added palladium on carbon
(10 % by weight, 100 mg) and the mixture was stirred under a balloon of
hydrogen for 3 h before being purged with nitrogen. The suspension was
filtered through Celite and concentrated in vacuo to afford the crude product
(690 mg, 78 %) which was used directly without further purification.
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I nt ernedi ate 10:
N- (2- (2- hydr oxyet hyl am no) - 4, 6- di net hoxypyri m di n-5-

WQ@32006/064277 PCT/GB2005/004905
yl)-5-(2-nmethyl -5-(trinmethylsilyl)phenoxy)furan-2-carb
oxam de To a sol ution of 39

N-(2- (2- (benzyl oxy) et hyl am no) - 4, 6- di met hoxypyri m di n-
Intedthidiate 11: 2-(4.6-dimethox

alﬁ - 38 : A- was added paI I ad| um on carbon (10 %
ng) and the m xture was stirred under a

T3 | esotien &ONhQ?i(ZDIQyt!‘rof(yéthﬁlahlhﬁ)‘ ARG Bin-5-y1)-5-

with nitrogen he suspension was filtered throu

ot S PheBa e B et xanide § (Intergedinte 10:

191 Siite: 028 TP fy B o EEASH ¥ wes added

tnefﬁéllé%ﬁ?r@?é@g_ £90U6 AtinbINt Srdrasbhfethdnesulichy! chioride (35 pL, -

nmet hoxy- 5-(2-net hyl - 5-
0. Gsr mmaohy | iheyreqduenow)sf alaweq- toarsbioxfam 8ojny.r |befatenbe|ng

BB R ey TAP ool RRE Ry S makeing into

dlé:hl%rorﬁethane 2 x 10 mb) which was washed with saturated aqueous
hyl -5-(trimethyl'sily lVlohenoxy ur an- 2- car boxam d

sceilu\lmnb@amaateesq_lotton 1d_t1ed¢( gbQa andlconcentrated in vacuo to

aftrfdoh PR3 et desbnsaly Wi ey purification.
nmet hanesul f onyl chl ori de (35 AL, 0.46 mmml.). The
react| on vas al ovved tot |r f or | 5m n. before bei ng

ot S B bl b2

carbodtintide dried (MgSO4) and concentr at ed |n vacuo to

afford the product which was used direct
Tg @ tm!wﬂ%reff iZc et Psiimethoxy - (xR -methyls5- (trlmethylsnlyl)phenoxy)-

ot AR IARIB, O L° ., meiyresfprat
(Intphmediatef 11 aﬁ&mmalr)bmuﬁhﬁFdéﬂﬁ mle) wa!s eHdde bénzylamme (2.0
- di net hoxy-5-(5-(2-neth rimethyl sil

gk 5l The BB e SHRIAGPRSHN 36 55 510t J Belii A dyitbey portion of

ooz eRafie e AaEs i RS vBadion et AMhuadl i Rr'alss -

fofafLither 28sh.alipeMedolifg, smerma&ur@was (thﬂa%téd lrﬁoféﬂﬁ)‘dh&'fetate

portion of benzylamne (1 nL) was added and

Qrexs iy aad We saedines organigtexmpcts were airtedr (M@$02D and
coﬁggbﬁ?@d‘:?ﬁlx}ﬂb tyeafpdrét fhe® ciitie ep’ﬂ:d@&t e'PhII nt r)(tl ed by

column chromatography (silica gef; 19:1 dlchloromethane~methyl alcohol) to
afford the pure title compound (418 mg, 28 %).

Intermediate 13: N-(2-(2-aminoethylamino)-4.6-dimethoxypyrimidin-5-yl)-

5-(2-methyl-5-(trimethyisilyl)phenoxy)furan-2-carboxamide

To a solution of N-(2-(2-(benzylamino)ethylamino)-4,6-dimethoxypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide (Intermediate
12; 39 mg, 6.8 x 10° moles) was taken up into ethyl alcohol (2 mL) and
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(2 x 25 m-) and the conbined organic extracts were

dried (MgSO4) and concentrated in vacuo to afford the
waeewdpsproduct. This was, purified by 25 col unPCT/GB2005/004905

chromat ography (silica gel; 19:1

di chl oronet hane-net hyl al colggl) to afford the pure

title conpound (418 ng, 28 % . Internmediate 13:

tréétéa v(ni?n A0 %OoBAIRdiIGH! a1 Larbofr @ ) H¥oBVBEiAY Hilowed to stir at
roon( mmoerqturesunder @t aipnesphere st enysicogen fam 42h c Thearesniting -

midifre. 95 Bisted it cBlitn and ds filrate ponsaniceag n wagro to

afford the crude product which was purlt" ied by column chromatography %e,lllca
yb)-5-(2-methyl -5-(trinethyls Iyzp enoxy) f uran-2-car

)
gqix & -dichierematheae-amethyh 2lcopol egntainisgxca.n15%rd).88 )aqueous

=l Bel SRR B BB s  PoeCaB 10

pal | adi um on carbon (5 ng) before being allowed to .
stir at roomtenperature under an atnosphere of
hydrogen for 4 h. The resulting mxture was filtered

EXJBIOA: Kel4 6-DiANbRG. 2 mblfhAL-AifdiAG wr%lm vacuo

dal TOora trie cruace pr ouutcil— Wi TCTT

vltarhmujpvhnudm-ﬁqvbﬁh(&z (rmthvlea-(&unethvlmIvI)phenoxv)furan-z-

1- di chl or omet hane- met hyl al cohol containing ca. 1 %
Mﬁ@ous ammnla solution) to afford the title
AQSF'EBH'%tr(H‘\@t aI r(nmst Eﬁ??ﬁiﬁ’t t?%mL o/fr 1.5 M solution) jn toluene
(101 mb.l)n wa$ p@ddeﬂ cdrop%‘wrye)aﬁ—ea @t Within5 40t rr}rmltelsytcsid wstirred

oXxy ran-2- car olution of .
SUE PR BT BTSN pmV NG hnethy BYe ity rysmiciin-
2 5J@Iérﬁidéegﬁterhiéhuaté Pl dqeﬁ gﬂﬁelzwmtéloeﬁb (53erL5: The stirred

hin 1 mnutestoasrrre spensi on ‘of
miziuge avasewaoxedNR -ﬁ@fﬁwveﬂﬁq mmMBaﬁrMyMMersdltm}g%thorpwas

g B ool 575 AL ARG o riu - etnyrs
(trmrétﬂ?rénylpph&tb@ leVéﬁ-Zl’é?arHoiWét%S @;B%ptat’@dreééédrgm@ to the

i on was en added drop-wise to a stirre

precadiredn WO/rRA0GA04492( A1 n@ﬂﬁyg, %5 o) mm;hlo@methgm (15

h f b d di
mip 8810 The VoS AmGRYLesD s, SRR ToBRY Bttt or 30
mihotedi ahdi ahemedthémeC(h 2Aays) The réattiod hﬁletﬁéutvbs flienched
m xture was stirred at roomtenperature for
with amfrmuawoettert@te a@utwstv aaqal eatraggeﬁ wntheethea& 030 mL). The

o S P ) U A P, AL bl
unt:lalyaerdum plieissdre. Nﬂmsdu‘e Wtaercmﬂoma@bgrbphétﬂtbfaﬁcﬁd\tﬁé title
compatnd (215 mg, 27 %) as white solid, mp 74 °C (CHzCla): Ry (MeOH:
CH,Cl, = 3:7) 0.8; 81 1.88 (2 H, m), 2.18 (1 H, m), 2.32 (3 H, s), 2.34 (6 H, s)
2.79 (1 H, m), 3.28 (1 H, dd, J = 8.6 and 11.1), 3.49 (1 H, dd, J = 7 and 10),
3.81(1H, m),3.92 (6 H,s),5.34 (1H,d,J=35),7.01 (1 H,s), 713 (1 H, d, J
= 3.5), 7.19 (1 H, s) and 7.28 (2 H, m); 8¢ (CDCls, 100 MHz) —1.1, 15.8, 30.1,
443, 456, 50.7, 53.4, 53.7, 65.4, 88.2, 90.1, 117.3, 123.0, 129.6, 130.3,
131.3, 139.1, 140.4, 152.9, 157.0, 157.3, 158.9 and 166.1; MS (ES") miz 540

(MH™).
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under reduced pressure. The residue was
chromat ographed to afford the title 25 conpound (215
wWOogQo6AF4299 as white solid, np 74 C (CH2CI 2); RPCT/NBEGIMS/004905
CH2Cl2 = 3:7) 0.8, SH1.88 (2 H m, 2.18 (1 H m,
2.32 (3 H s), 2.34 (6 H s41 2.79 (1 H m, 3.28 (1
H dd, J =8.6 and 11.1), 3.49 (1 H, dd, J = 7 and
Ei@)nple& wmw.mamﬁa,%my uuam Byfia bl H_d. I =
7 H = 3. b), 7.19 (1
: furan-2-

0. 1. 30 44, 3. 456507 53.4. 53.7. 654,
e’ 117.3 123.0 1296 130.3, 131.3, 139.1,

Anaoi m*@mﬁ%’ W (63Ol 95508 MbiaSighlena (10mL)

wﬁé?‘?@%@ o?oP-wm ﬁt =30 *C vrs)/grrurno](? minutes \t/?) _sil,r%e_d suspension of 2-
(3a(dimetusgmina)pyrdolicis-1yyl)-45-gimetbokypyrrigin-Sraming si |yl

“'2’&%@%%?%#11% mgngla boxamm ?olgem?gﬁnﬂi ﬁﬁ%{lﬂﬁd mixture was
whihegne £ont)over 3@%%@@@ e §§dé& drép-vits¥’ fohh stirred

10 minutes to a stirred suspension of

sqlgtionli eltrmeihyhi Wﬁ\yethyl—ﬁdtrmnaihyls)Iyl;pfﬁsrmxyﬁulmx-ipgarbuxylate
L n-5-ani | d te . 4; 40 ‘ ), i
(Pepagiethdind i ahe ppraalia 1t VOharbsodihal. 4
mealy & di&ﬂldi‘bm@tr%eﬁl?% h’fLG)rth@d@d THEORSVItIF r‘h&t@re was stlrred
stirred solution_ o

atgopm tespgretuse fer 3@@3»@@ aryq! jhenealdq 7€ dfiemd daysal bexgaction

i T5s8 a5 olDEAPY it ShihouarabelBid SRR bR mrastag with

ethéb (81 3at D) ¢her5@arr@cStVé)iérn8a§1dﬁédf g\gg@€)4§tflltér%6 a?id the

roomterrperature for 30 mnutes and then at 40

filgales . WeRe SvaROraled  widerureduesdqusreside. withe amﬁbdwwmwas

b b, Bt s, S8 e

Cldg@lz t=h8: 715) 46| O atSEI (b$, &nﬁ@ﬂ@t(ﬂ!d-l unyle?.3B@uEed), 2.38 (3 H,

A AR EA2G U
55040 99,8 (£ £ b s B, 2016,
7.3512(13, m); & (CDCJQ, 1G0 NH=) 0. 03 97.1,63045, 3).1, 48.42568, 57.5,

0,908, 515 aS.d e alla, 378, Sholhoduah 1okt Blunsas

105100 0 O BV AN 1006, a1

154 4,
Example 3: N-(4,6-dimethoxy-2-(2-oxoimidazolidin-1-yl)pyrimidin-5-yi)-5-

(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide

To a solution of N-(2-(2-aminoethylamino)-4,6-dimethoxypyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide (Intermediate 13; 160
mg, 0.33 mmol) in dichloromethane (10 mL) at 0 °C was added triethylamine
(55 pL, 0.40 mmol) and carbonyldiimidazole (64 mg, 0.40 mmol). The reaction
was allowed to warm to room temperature and stirred for 3 hours. O-
methylhydroxylammonium chloride (234 mg, 2.8 mmol) and triethylamine
(0.39 mL, 2.8 mmol) were added and the reaction stirred at room temperature
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158. 3, 160.4, 160.6 and 167.6; M5 (ES+) niz 540 (MH)
Exanpl e 3:
W(])\R((M/,Oal-zdi met hoxy- 2- (2- oxoi m dazol i di n-1-yl ) pyPCHGBR005/504905
vi)-5- 25
(2 met hyl - 5- (trimethyl silyl)phenoxy)furan-2-carboxam d
e To a solution of

foith Fiok s Wl UL W BadbcParld 178 RSO ¥EpHIAEA; Frd olganic

phéietWas daghed vt ghivirdiel) adlmmyso‘dmrarbm@rbanbte(e&mue) dried
(Internmediate 1

(M@SEw) Wﬁﬂ%@%ﬁ%uﬁﬂegp ‘%ﬂucég er ?\%%" ﬁdﬁ (gave the crude product.
40 I

CAronsh AR AR (P S A qretaneinatng) and

red§staliisatibh drerm Zprmmnnl tymeldmbrbme dittp comtpounchad white cs;d;tals

(2500.21% bt AT iyt A0 5 P Pl s 23 1
3 i ALK %&‘%Qr‘%ﬁr}t&z% ) $hagte- 31 Hye) o

(142 $ourt3 (Wi, es), 7519) Hyes) antié@Gand1t(@eH| ay)ede (CDCls, 100

M3EF oA a5 ke ok Bt SR Eedbaast o (oomi 25 ur 1206, 1305,

134MIS(30 72740 SR BNY I $644, qaeer V708! CEED Pr S5 160, 1; M (ES*)

gi ve the' crudé product. ' Col urm chr'onat ogr aphy (Sl
m/a&12 ((MIdT’)l or onet hane/ met hanol) and 5 recrystallisati on
from 2-propanol yielded the title conpound as white
crystals (29 ng, 17 %9. R (MeOH CH2CI2 = 1:9) 0. 36;
Ex@rh e24i5 Hmdn ShRHE rédepRritunélionaBadday. 5;3 (é lg_,'4 t()1
S s),
GnRHsr)eceptoogntqg_omstsgy\ay ’pelfgnptlonqallygssegssq@ byimpgsgnement of

chﬁggg in égtrgcg@iéﬁcglg 41'}% le\éegs éﬁ:&&edg b%o(ﬁi)o}q%%é?ééq IZCrease in
IPézlgvéls 1l~°r$é %bllﬁg éf3éoﬂ1pol|ﬁas7to b%%&thfl%r&el%%r felease of

catmmmn) by @(@Rﬁl i &HQdﬁtmﬁsmmr@@Qqﬁlgohumﬁrﬂﬂdl receptors is

acBbiled Y ieEHVE! ofthErCBOTnaRY e BaolRl adlify, o yiro

Apprbiimiziely e3® 0001 BslisC per RissEpaverr dhalf evbll eer%ﬁ%ssa late -
P3| evey The abi | |pty of é;{i:lorrpognds to bl ock t ye

Carpinghc¥el §eaded dNeAsEMat cultdre: inerliBy. Ghrenih f@mh@urs after
| R
se%@*ngs prgei;% ] ﬁge S% co @u I‘HI d Eglggﬁ ggezlr? Jté’te gE%)FévélEte@ £ :jdrY e by

reMEbl .the Ajuitupe mmm&:lnywﬂﬁ 368y beffes (‘peranl&abuﬂeddd saline, 25
I‘élhal wel | 96 wel | assay pI ate 20 Corning) are seeded
MV HESHERI Oclil You v gty uaeidTiiest BSPeupHRSUr SoRtaiing 2.5 mM

pr |9 drfde1cg! lcga;/le{u% IMagedaybhl’ (Mofctufdry HEGEEL ! C¥fis are

uorescent dy
incubated at 37 °C for 1 hour to allow for dye uptake. To test for antagonist

activity, compounds at a concentration range between 0.1 nM - 3.2 uM are
added to the assay wells and allowed to incubate 20 minutes prior to
stimulation with GnRH. After incubation with test compounds the assay plate
is placed in a Flexstation Il (Molecular Devices) and GnRH is added at the
determined ECg concentration (final). Ligand-dependent changes in
intracellular calcium levels are determined by measuring changes in
fluorescence of the dye at 525 nM following excitation at 485 nM. Percentage



replacing the culture nmediumw th assay buffer (1 x

Hanks buffered saline, 25 nMHEPES, 0.1 %wv fatty
w@ediod/ob42e2 BSA, . pH7.4) containing 2.5 mM pr oPEnesR@s/004905

and | x Cal cium Plus reagent (Ml ecul ar) Devi ces.

Cells are 25 incubated at 3#3C for 1 hour to allow for

dye uptake. To test for antagonist activity,
mhﬂutﬁmundmeat are plottednising i paraamgter lié talgarithih. andNCso values

Mare added to the assay wells and allowed to

cal%at?&li@rﬁgcm@m% Fior to stinulation with GhRH.

After incubation with test conpounds the assay plate

is placed in a Flexstation I1 (Ml ecul ar Devices) and
GRH is added at the 30 determnined EC80 concentration
{{i-nal)—Li-gand-dependent—echanges—r—nt+racelutar

Exaﬁﬁh%l um | evel s are determ ned by neasuring changes ijn Human
rescence of the dysomboumd Rihie! | owi ng excitatijongnRH
Nurfbef8b NnM Percentage WO 2006/ 064277 PCT/ GB2005/ 004905

43 | nhi bi tion curves are plotted using 4-paraneter flilCso(nM)

al anar and | CEN val 1inc
AT

A A = A T R A T A e 160
&=10 (YIM (2-31ethyl 5- (tnmethyls|IyI)phenoxy)furan -2-carboxamide

I\L(’)- weLWL_am no) p\/rrnllrhn 1 \II\ /I 6--dimet-hoxivp

""" T ) A AP A
yrlmdln 5 160

yl)-5-(2-methyl -5-(trinmethylsilyl)phenoxy)fu

ran- 2- carboxamide 5 WO 2006/ 064277 PCT/ GB2005/ 004905
44 CLAIMS 1. A conmpound of any of formulae (1) to
(M): YDE% iGK RnglFRNg2J---N Ra(l) ZY
\ DE1%iGK | Rngl1FRDNg 2 ~J-N



L Ra (11) YyDEaG,, K | Ringl FRing 2 --J-NW%

V,,uL (Ill) Y'DEK ||\Riny1F'rRingZJN
wWe2006/06427T L UL (1V) "WDE GK "~ Ring 1 SPEI/GBRIBMHI4905

2J-N YUTL (V) 5 wierein Dis -(CH2)n-,

-C(=X)-, -0-, -S(0O)m, -C(=X3yN(Re)- C(Rb)2-, 10

- C( Rb) C(R') or -CH(Ro)CH(Rb)-; E is optionally
cP nt and is -(CH2)n-, -N(Rd) _, -(CH2)nN(Rd)- or
J(CH2)n-; Fis -C(=X)- or -N(Rd) ; Gis -(CH2)n-,
1.- N( Al kom gdLﬁd?dfré\d(yF@sf)forrmlaeN[)FPdXVW) n; WD 2006/ 064277
PCT/ GB2005/ 004905 45 J is bond, a br| dged
heteroc cl oal kyI or a group of forrmula (i) or forrru a

U”-

-.—

(n

Yl T D - .
e E G ' -
\"/ \I/ ~g” J_.
W\V.\;,U L, ,

(1)

YI
D
= ~~E G '
V?{JY ~” J_,,
Vo, =T - ' ~ .
\U/

(v)

W D . _ K
- , E G -
<= ‘ '
u
V)

wherein
D is ~(CHar, -C(=X)-, -O-, -S(O)m-, -C(EXN(R®)-, -C(R®),
10 -C(RP)=C(RP)-, or -CH(R")CH(R")-;
E is optionally present and is (CHa)s- -N(R%-, -(CHz).N(RY-
-N(R%)(CHz)n;
F is -C(=X)- or -N(RY)-;
G is -(CHaz)r, -N(R%)-, «(CH2)aN(R?)- or -N(R%)(CHz)n;
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RO (ii) 5 wherein Rf is optionally present and is
oxo (=0); RO is alkyl or -C(O-alkyl; 10 i and j are
wo b@emesre7 or di fferent and are each 1 or 2; anPCT/kBagwd/004905
| are the sane or different and are each 0 or 1; K and
L are the sanme or different 48nd are each hydrogen,
al kyl, cycloal kyl, -alkyl-cycl oal kyl or
het ey @y ®opal k)dridget Heatdcycidalkgt bf Higpslupi la (i9br K
and L taken togetd%er formzet elﬁkgcyf:?oal k%f%{@é%élgbrl?a
formutan@i):same or different and is hydrogen, hal ogen,
al kyl, aryl, hydroxy, alkoxy, -alkoxy-(CH2)"
C(=O ORb, -0-aryl, -C(=X)R, -N®2, -CN, -NRC(=X)R,
-C(=X)N(R) 2, -S(0)2N(R)2 or -N(Re)2; each Rb is the
same or different d is hydrogen or alkyl; each Ris
the sane or diff r§F£ nd is al kyl, cycloalkyl,
-al kyl -aryl, 20?-)@1 g cycloal kyl or aryl optionally
substituted with/ Ra; elach Rd s the sanme or different
and is hydrqgenN.al ky

gl optionally substi(uted
wth Ra; each Re i %

or different and is
hydrogen, alkyl; or ‘Re is aryl or heteroaryl, either
of which is optionally substituted wwth Ra; WO

2006/ 064277 PCT/ GBg005/ 004905 46 one or two of T, U,
V and Wis nitrogén, and the others are each C(Ra);
each X is the sarrg or different and i s oxygen: or

sul phur; Y and Z- t Sayre or different and are
each hydrogen,“’hal Mal Kyl , hydroxy, al koxy(i-C N,
-N(RA) C(=X)R, -C(=X)N(Rc) (Rd), -S(OmR, 5
-N(Rc) (Rd) S(O 2, -S(O2N(Rc) (Rd), -N(Re)2, -Si(R) 3,
-al kyl -Si (Rc)3, aryl optionally substituted with Ra
or -0-aryl optionally substituted with Ra; Y is

-Si &Y%S or -alkyl-Si(R)3; Rngs | and 2 are the sane
or §&bnt and are each aryl ene or heteroaryl ene,

ei t her ofRMbIpRohaPRidseARBhY iSURS{Ebt ed with Ra;
RY is alkyl or —C(O)-alkyl:
i and j are the same or different and are each 1 or 2; and
k and | are the same or different and are each 0 or 1;
Kand L are the same or different and are each hydrogen, alkyl,
cycloalkyl, -alkyl-cycloalkyl or heterocycloalkyl optionally substituted with R®
or K and L taken together form heterocycloalkyl;
each R?® is the same or different and is hydrogen, halogen, alkyl, aryl,
hydroxy, alkoxy, -alkoxy~(CH2),C(=0)OR®, -O-aryl, -C(=X)R°, -NO,, -CN
-N(R®)C(=X)R’, -C(=X)N(R%)2, -S(0)2N(R®) or -N(R®)y;
each R® is the same or different and is hydrogen or alkyl;

)

each 'R" is the same or different and is alkyl, cycloalkyl, -alkyl-aryl,
-alkyl-cycloalkyl or aryl optionally substituted with R?;

each RY is the same or different and is hydrogen, alkyl or aryi optionaily
substituted with R®:

each R® is the same or different and is hydrogen, alkyi: or R® is aryl or
heteroaryl, either of which is optionally substituted with R*
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10 each mis the sane or different and is 0, 1 or 2;
and each nis the sane or different and is 0, 1, 2 or

W@ 2006064271 he provi sos that: at | east one of Y BOTGRB2005/004905
conprises a silicon atom the conpound does not
contain a N-N single bond; &#d the conpound is not
5-[2-bromo-5-(trimethylsilyl)phenoxy]-N{2-[(2-am noet
hyl ) pnepy taaiaid), JU,4/ endV is nltrogen and the others are each C(R?);

di meth di 2- b d
o PraeK isee R e aBsRe ks R Gapeaniorr &
CONPYUARY & ‘éPé G!hé‘ Gdnfe ‘Hradlfférjent WS SfD e?ch S‘r‘uyo(tlogen Shalogen

or -CH2-. ound accor ing to C 1 arm

alfyl, whsoi, Blkeaaboak | MR (KRR oS40 R

ARGl c PN TR, " sNIBYGH oy -Si(R m@wmw any

to Rdbstitutéd withaR™®
O?Ahgrdg?n Rgllus h drog%&pmrﬁcﬁlggg%gugsgg%;@ g to any

pr ecédpng§ R)ssl%-a Ra) is a group of fornula (i)

and ngsandg%g foraere {h%iggﬁ"(?l vel cﬁ@erg’nt @’153%6% u‘?}%‘:h ar?]ene or

h@temarylleng either @ﬂ\mlzh ly\fﬁpf@hé]wsubstlﬁﬂédlﬁwﬁfﬁaz 2 and
ectlvel y, and Rf 1s present. 9. A conpound

acco‘? 1§ is dhasams o fifferentjandgs @), 1vae? @andJis a
I
ot oot n iy Biearte drdmi@Ri SIS0 o oL3tor di ng to any
of omm the rlrdwnsd‘s thaeatdeastbrissof B@naz2BoReiseE % gilidon atom;
th%OCt anqsk’}% A conpound accor di ng to any preceding
ICz%”PﬁO ?’%??1 nRt centas A/N-N single bosdhaad dhercasrpound is not
f
(bt o0 ety Bnb R kae" %W%ﬁx'ﬁf@% JaniSy-4.6-
dlmetj’m)@rrhg pysinsiain-prydfemdina®-catmixamidéer ei n t he conmpound
f I 1) 1 [11), d wh [
o pareuoaly BiRERIpE daf Petemn. and ¢ heeéf'h& sare
2.eachy gbin éﬁnd%o@@@ﬁg%‘ cPeﬁrﬁof %H@efrﬁD%‘l ) E€ € ngHﬁnd

cl a| ereln urany
accd% q@mgouadmomlegé@maymﬂ arr damﬁemlemelﬁl Elgs abseént.

4. PhepybSBoL RN ALK B o) KA S YinCwndiin®t 18 e ().

5. A compound according to any preceding claim, wherein G is —N(RY)-.
6. A compound according to claim 5, wherein RY is hydrogen.
7. A compound according to any preceding claim, wherein J is a group of

formula (i) and i, j and k are, respectively: 2, 2 and 0; 1, 1 and 0;2,1and0; or
2 1and 1. . |

8. A compound according to claim 7, wherein i, j and k are 2, 2 and 0
respectively, and R is present.

9. A compound according to any of claims 1 to 6, wherein J |s a group of
formula (i) and RY is ethyl, propyi, ethanoyl or propanoyi.

10. A compound according to any of claims 1 to 6, wherein J is
azabicyclo[3.2.1]octan-3-yl.

11. A compound according to any preceding claim, wherein K is methyl
and L is hydrogen or methyl; or K-N-L taken together form azetidinyl.
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15. A conmpound according to claim 14, wherein Ring 2,

is substituted 1, 2 or 3 tines, the substituents
wheimge2ne sane or different and sel ected fronmPCWLGB2005/004905

al koxy and hal ogen. 16. A conpound according to claim

1, selected from

N—(2 (4 am nopi peri di n- 1- yI) 4, 6- di met hoxypyri m di n-5-

yl) 8 ding to any preceding claim, wherem the compound
2 ((B‘r Pﬁﬁf' ﬁcco ph%noxy puran char boxani de; P

is bf- (anyaafdonnuuaex@) tz:- (14), (ang wWesein e PHEve @f nl, 1Uyr\/)§m W is

md| nwhépﬁrﬁérﬁ% e&g:beé%yl dg (tri methyl si lyl)

13N‘ (& Hrd Sbiﬂdﬁét %ﬁb@#ﬂlﬁ‘?)t@' a8y ipteteding! dlain S whereir ®Ringy1 is

rimdin-
furaﬁy(elnel nmet hyI si | yI ) phenoxy) furan- 2- car boxani de;

%‘2’4614 Lﬁ@t %L?%}%W%#’ f"lﬁ)‘; Bdrg{:%]dlég(galm wherein Ring 2 is

ph@fﬁyllé)ﬁb Byfitidym&id st pyriihylehenaey of whivh-ig-optiohaklpsudstituted.
15N— (A campeHngtanposding P Riget il i whersimRInge2 i mebsBuAs1. 2

or eéhgbfﬁ‘ L}Bgné%) i.g@%g%ﬂrgng@ftﬂéé |sethd ¥r) difBrent and selected from |

al Zar(dhéldgert hyl ani no) pi peridin-1 -
yl) -4, 6-d rrethoxg(;)mrl m di n

16( 3 @ePQWPQUﬁ@ﬁWP gf9 6H€HJX§?QSI%‘]H”9UI: ar boxan de;
_ @}%;&tnﬂ@p@ehggm Fyd b- ARt Ry RRISIAYS Y ITLSL Arstiy -
5-((trtimiel“rwtlﬁWl)phbplb){)@hﬁ'am@):émcaanﬁde,ar boxami de;

" (fﬂj-%%l %/ é‘r %gmﬁlaﬁ“ﬂ@pﬁql@ (12yl)pyr|m|d|n-5-yl)-5 (2-
G s s b
i m N-2%4ydimeathylamino)piperidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-
(24 &netgg gy rlmet% [sn%;t)llw1 rhos’iy))%llrgﬁ Benoré&ar% ann 2- carboxam d
&@Eﬁ%é‘étidﬂhﬂ - JhpibeAdiaL1-gi) o, -aithbtbx§pyififmdiRecys-(2-
meﬂayhﬁ(tmﬂ@hyladﬁ plyeraxyyiurgmmareschprxamige; 2- car boxam de;
v (4 ﬁg&@ﬁﬁ%ﬂ%@nﬁnx OiBESh A I i der R bR 655

é{rtnﬁétﬁig ¥l| én L@émdérbbmme;ar boxani de; WO
006/ 0 PCT/ GB2005/ 004905 48

N- ( ZN-(%-(G'C(Q@ﬂ¢tbvlﬁin1m9)9|@§%¢md‘rw)-fr Wmatrpmpwquwpw-s-
TR B I o i

N ( N{2<(3ranipprréeidindi-ph ll-@h)métfﬁ)xﬁpyfﬂﬂhltbmﬁpﬂbﬁn@ém&%f@l -5-
(2-nmethyl 5-(tr

(trgnmiﬁvbswlémﬁmw%@p@ flaagrg zséfafﬁede
N-(4,6-dimethoxy-2-(3-(methylamino)azetidin-1-yl)pyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(dimethylamino)azetidin-1-yl)-4,6-dimethoxypyrimidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(azetidin-1-yl)azetidin-1-yl)-4,6-dimethoxypyrimidin-5-y1)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(azetidin-1-yl)azetidin-1-yl)-4,6-dimethoxypyrimidin-5-y1)-5-(3-

‘(trimethylsilyl)phenoxy)furan-2-carboxamide;
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5
N- (4, 6- di net hoxy- 2- (3- (et hyl am no) pyrrolidin-1-yl)pyr

wo poodiosw237 yl ) - 5- (2- net hyl -5-(tri net hyl PCT/GB2005/004905
si Iyl ) phenoxy) f ur an- 2- car boxanmni de; ) '
N-(2- (3- (di net hyl am no) pyrr48i di n-1-yl) -4, 6-di net hoxyp
yrimdin-5-yl)-5 (2-nmethyl -5-(trinmethyl

SI| ) - -
A S R it s ""?éﬁﬁf’aﬁ“'i“e;‘ﬂ°xyfyé'"a'f’hl?hyé’xié3
(emyldrrrcethylsnw)meaom)fum arRaxamigder i m et hyl si 1yl)

phe%{(ﬁ’(&ﬂ@rﬁ&%ﬁ%ﬂ&ﬁﬁ e 90 Sreftmiherypysmisie Spy S Gapin -

5{t"rl‘rﬁﬂtﬁylgn L }furan-2 ~carboxamide;
t hyl si | henoxy ea(wran20arb

N(Zﬂ(éﬁldinﬁ@hﬁy}’-a SriEheHy Ina)n-yrrpll?lw?wﬂgyaﬁ@nr%ypp‘i-(z

méfide oRig 6 fphero8hRY an P EbBYaride;

N- ( 294(3=( Gaﬁ@ﬁrﬁ@n‘? Atinbiyyrratidirei ryl)14;ﬂ dlmtﬁexypwmnidiryﬁwi)-s-
|md|n5 2- methl5§tr| g
%memw&@ﬁmﬁwf‘%l%)ﬁhénew)ﬁﬁﬁ TR-g@rboxamide;

ﬁ&'g Qi B0 Py RERA LY Rl L REHOX DTS 5 -(2-
m@ﬂ’Wl-ﬁ'@ﬁméfhmlehéﬂéxy furankgﬁbanuoyaomﬂlmnoxy)furan 2-ca

LS??WQ&%@WW@@% @9@{5‘4%"6 R pyrimidin-5-y1)-5-
Mﬂn)ef 1é %1)@%@%%%)&{%@ Fﬂb&bﬁhaw)phenoxy)furan 2-ca

OX am-’d azet
yI rrNt(IQy(IS}(jmyrnemwammolpy‘rc)hddn-G-ﬂ)'#ﬁ-dmmwwrdﬂlﬁhr&5-¥l) -5-
%@mlg@netﬂe st]%/’l phen(oxys D -car{)é{xgrﬁ%%noxy) furan-2-carb
N- ( 2N(<2;' GC@nﬁiﬁbHﬁétWT)ﬂwbdmmylﬁm BLAhiedhdxybyYimidih-8-yihi-5-(2-

nmet ho

m.ﬁtwlﬁ—ﬁnQ’@twwllyih)lphﬁymsy)lfly‘ﬁﬁp%@ﬂtb@@ﬂuﬁ%n 2- car boxani de
Lyt a(‘k;é épﬂﬁ@%}% %Rﬂ%ﬁg@ﬁﬁﬂgﬁﬁéﬁhmﬂyfr&kdﬂ 140y 3pyrimidin-
5»3;1)ywzlﬁqétﬁyﬁsi(ﬂwhéthwWﬂ»ﬁedc»dy)mmmdrbuxanm@ car boxa

N- ( oN¢(2- (@a«ﬂmﬁtbymmmgm)py;crquc;;njt-nl)@,@%pmygymmld|n-
5'(yﬁ) #@m%hkf—% V|%Wk?|"¥')ﬁ’ fHES(rg/?f%arrgﬁx cal’ boxam d

e; N (2 (3 (azetldm -1-yimethyl) ptyLro:ldm- -yl)-4, (ti I?lmethoxyﬁy?mldlz-&

amin

VI et 1510 P e DR AT S SAEE BByl 51 | y

. o A B4 ety
del)ﬂBI(B-QthE'thymIyll)pi'-\@gﬂy)fUEar(-Z carbbyamige(t ri met hyl si | yl

?og}/e@%&f(rgan@églarmgoymemy%pyrro d|n01O 6 046 éldelr?\ethoxypyrlmldln-
Sm))(zg éé%F%Heghﬂsmﬂﬁﬂh@ﬁb@)‘flﬁﬂéﬁr@-@gm&@f‘m%) 4, 6- di et
N-(2-(2-(aminomethyl)morpholin-4-yl)-4,6-dimethoxypyrimidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(2-((methylamino)methyl)morpholin-4-yl)pyrimidin-
5-yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(2-((dimethylamino)methyl)morpholin-4-yl)-4,6-
dimethoxypyrimidin-5-yl)-5-(2-methy|-5-(trimethylsilyl)phenoxy)furan-2-

carboxamide;
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yl)-5-(2-methyl -5-(trinethyl
si | yl') phenoxy) f ur an- 2- car boxam de;

wWOR{B06271 (di met hyl am no) et hyl ) nor phol i n- 4- yl PEBHGB2005/004905
di met hoxypyri m di n-5-yl)-5-(3-(trinmethyl si 1 yl)
phenoxy)fu ran-2-carboxami 4%; 5
N-(2-(2-((di nmet hyl am no) net hyl ) nor phol i n-4-yl) -4, 6-
di rreN-l m;;wzemum m—y’dﬂyztnyl)ﬁ'ic(rﬁh()m-lﬂfyyl)al4ﬁed|h}dthoxypyr|m|d|n-5-

Vi éz%n@k\zﬂfﬁél e %9”83% TR GRRORATISe 6. di et

h hyl

s."?iﬁﬁ‘%ﬁ%gﬂ"@hﬂﬁaﬁ”’z‘é o TR 6 i et
dm@th@xjpyr(nneltmwyl -(3- (tr|methyls|lyl)phenoxy)furan-2 carboxamide;

;l|m) nSPQZE(%TQSWtﬁgIa{dﬁIBPﬁp&F&IB orph&ln-4-yl -4,6-
d@ﬁé%tﬁb%;bn%fhﬁuahﬁs%w (B @thykimREBANRMoABhoRY fudahd-( di
C$nb@)(am¢t6<op| per i dlhnl 1-yl)- 4h6 di met hoxypyri m gl n- 5- .

2=
X { 2R mB RL Y R S PR RSPt igin-5-

yi-ppex -m@tr@}lﬂ& ﬁrlﬂq%thvlélrﬁ)phénbky flman-Z-carboxamlde

et hyl si I%/ enoxy) f uran- 2- car boxam de;

N- (2Nee, rﬁ@WV dfpethyiaroinoyeroxapipariginy -yl Byriticin-5-
VBB Bl s s NP PO BN A5 M S c ar boxcan

de; N-(2-(4-(dimethylamino)-2-oxopiperidin-1-yl)-4,6-dimethoxypyrimidin-5-
et hyl) lﬁ am no) - 4, 6- di net hoxypyrim

yléfﬁn(sgétwytl'yjqltyl)phenoxy)furan carboxamide;
ot i %A 2- (- RESASRGY . Sk o &AL LPRYB R HRfin-5-

le5((4B (%Bﬁrdeﬂmmlqnph@ﬂﬂﬁfh(raatmyémanﬁm hyl ) (propyl ) amnin
oK Jé"z@ﬁ@krnythyéamm%@mmeemg»n;wem@wmammyemcan 5.

ylgaa(?o ?nyldlmétﬁw éam nzgfn% -ZC? arbo>§]aon)1(|>cljgy“ m di n-

5- %l IN (_2 ((2—amﬁnbglhy5(p(rbpyham|no)-4 6- dlmethoxypyr|m|d|n-5-yl) 5-(2-
. e X Xa

Rl e A R B AR BT Sami no) - 4. 6- di met

“°Xy“y<“'6‘“‘““‘é‘“5’%@5&<?.<meetﬂ§'a;“'?°>|e;hyﬁeﬁz,°xpyv)'>fam'g%>p5"gﬂaﬁw-5-

yl%ﬁd&rmethyl-ﬂ Gmnetl'wSQIkyi)phenhw furan-2 carboxamide;

5" R R bR ABEREIS B e ha A radhbrirain
KI_) -5~ (2 methyl 5- (tnmethylsnyl phenox )furan-2 -carboxamide;

& hyl am no) et hyl ) am not) 4, 6-di met
hoxyINy( i -ﬁazetldln 1-yl)ethy|)(propyl)am|no -4 6-dime hoxypyrlmldln-5~

2- b
B e L R N e a1 e
OXYIONIP_ Z*Kdin“fetuill)arrﬁné)%thﬁ’f{bmﬁyl)ahhb{w#@Bmétﬁbkywnmldm-
ur an- 2- car boxam d
b Q &%ﬁmeﬂmlﬁ@) Iehepoxwiuresy24aeb Qﬂad’éld}éoxypyrl m di n- 5-
zNéet(F? (dinethylaminelsiy) 9[3%’#&%5205*?& dimneshexyRysiigin-
-yt)&‘i ethyld|methylS|IyI)phenoxy)furan-2-carboxam|de
N-(2-((2-aminoethyl)(ethyl)amino)-4,6-dimethoxypyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(ethyl(2-(methylamino)ethyl)amino)-4,6-dimethoxypyrimidin-5-yl)-
5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;



10

15

20

25

30

WD 2006/ 064277 PCT/ GB2005/ 004905 50
N-(2-((2-(di met hyl am no) et hyl) (ethyl)am no)-4, 6-dineth

W@ 2000964201 di n- 5- PCT/GB2005/004905

yl)-5-(2-nmethyl -5-(trinmethylsilyl)phenoxy)furan-2-carb
oxani de; 50
N-(2-((2-(azetidin-1-yl)ethyl)(ethyl)am no)-4, 6-dineth

oXy pwtczl%.dl(anﬁet}‘\bbamlno ethyl?(ethyl)ammo)-4 ,6-dimethoxypyrimidin-5-
5- (2- et tiimet henoxy) f ur an- 2- car boxam
ylh)-Pe(2- rrtethyl 5- (trlmethyIS|Iyl)>;/:>henoxy)furan-2 carboxamide;

N ( 25 @(gc{ﬁggﬁém'ﬁ%&ﬂl/s (dWyArnBY 9 BlShosky Byttt &-y)-

oxyp
5?§I!_2)mlér¢-zM ((tﬁméﬁtyrsilblsphéhdng-ﬂ)dalbemrardwr boxani de;

di met hyl am th S }amn% 4, 6-di met h
oxypiﬂr(‘l ﬁugethylammo)ethyl (Yathy amino)-4,6-dimethoxypyrimidin-5-

vifgHEist W@Wﬂb%ﬁé@ TP SRR ot onam do) 4.5

10 N-(2-((2- (d|methylamlno)ethyl)(ethyl)an;]mo)-4 ,6- dlmetho?(]yﬁ;yrmlndlm_f,_
t t t
V@ﬁh@n@%@y‘%%ﬁy@ﬂyw%@ﬁgﬁpé@ B0 xamISj rrmethylsily

xéirfﬁ%ﬁ‘?ﬁé Sﬂlﬁ?%tby% Bf@tr%hgrffb%@ﬁ%ﬁm)d@b 4, 6- di met ho

dmdstylbxypwln)|nheﬁqd)f&-f(ﬂmethyl—&(trbmﬂhmsdﬁl)phenoxy)furan-2-
bﬁ% N-(2 (d| rrethyl am no) et hyl ) propi onam do)-4,6 15 d
Caropgan ypyr| mi di n5y|)5(3(tr| m

et hy NS(‘N_ %\h 8 Wﬁ%lfa% ﬁB)e?h)ﬂ . 6- dimethoxypyrimidin-5-

N-(2-( | am no) et yI)acet m do) di et ho
yhpei- mEtWIJrﬁ—GFlmethylsnIyI)phenoxy)furan-2-carboxamlde

1 R R B W R B8R4 B oy py 1 m
di'n%tﬂo%{]p&lrbm@m—&yl) -5-(3- (tnmethylsnlyI)phenoxy)furan-2-carboxamlde

((t rimet hy enoxd) uran car boxam d
e; e(2 (N-(2 d|methylammo)ethylfacetaml 0)-4,6-dimethoxypyrimidin-5-

VBB I B ARRERY) RS lxnfadl et hoxypyr i m
et hNL-25$[|\( +(2-armhbgihs) Ewﬁn@ﬂmm@ymmaﬂembpﬂmm@yl) -5-

5-
(Qsmayﬂ\))'&@m@f)é'tﬁﬂ)ldﬁ\emw Ifi@nheCaERAX%@p)ids: aza-
bi |
T oot N2 f3-ainosthyliagstamido)-4 Exdimethoymyrimiding Syl 5:42-
m&&hwlfﬁe tnMe(rgflélquhlenozy)(fummﬂa;bmmdaa
§|t ) yg) gtgwhér(?rjrge@n'g/ Wﬁgﬁél{@& 3}1-?2 ?3 (glmethylamino)-&aza—
blﬁyﬁgfﬁ(ghgéﬁtéﬁ Ry é’%ﬂglrﬂﬁygyrimidinj5-yl)furan-2-carboxamide;

| sopro | 4m no)
i di nN1(2y(|e1hy4(23(1do;mmplylacmppbethyl@kamm)w 6-dimethoxypyrimidin-5-

yli%_&e rtr1e¥hy_l% (t}lrrnle )}IQI Slhle%o;%rf]t?rg%- -car ro‘?(grr%dgar boxam d
N (4 gzasn@méxy%mm@}dwomammwa BYdifrfetthShybyPmyibiraslyl)-5-
(me)eﬂh'yl{feétnmelﬂyylawXphenmxy)‘ﬁyﬂan-Z-ycaytpﬂ)@mmﬂl?)furan 2-carb

o Vg Pl 2 (et metiviowTelidin-3 Yy aminqlp wimidin-5-

y1-8l(2=rRefriiBEtfethylsilyl)phenoxy)furan-2-carboxamide; and
N-(4,6-dimethoxy-2-(imidazolidin-2-on-1-yl)pyrimidin-5-yl)-5-(2-methyl-

5-(trimethylsilyl)phenoxy)furan-2-carboxamide;

17. A compound according to any preceding claim, which is in the form of a

single enantiomer, diastereomer or tautomer.
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5-(trinmethylsilyl)phenoxy)furan-2-carboxamde; 17. A

conpound according to any preceding claim which is in
wo b@efoer2mt of a single enantiomer, di aster eonePCDGB2005/004905

tautonmer. WO 2006/ 064277 PCT/ GB2005/ 004905 51 18. A

conpound according to any pi®dceding claim for

t herapeutic use. 19. A pharmaceutical conposition
18.0NPAicsinigound acqurding tofarwrpreoédingajlaim far therageuticuse.

har maceut i cal | acce abl e diluent or carri

. 20. .
1955e HP k@rg@ﬁ;ﬁg iy} CRPRIIFRIA pgmwungfﬂf a(np(eof claims
%f%‘b( é’?ﬁa%a@edugi‘félg‘gce B’e di ﬂlerﬁ%‘ﬂ%ﬁfrlérher apy. 21.

oun ny o al ms to 17, for the
2(DLanuUaetofraacomp@undmfl argneiclains 1ttne1't rf@attlnem\namufacture of a
prevent i 3n of en Erret riosis, uterine myoma, an

megigamentdPsearReer B ary cystic di sease, prostatic

ybe r f BIERROAI BUS7 PPYRE Ynanuf f
zgre”gﬁéﬁggcog?%gﬁgng@gﬁgex steroid 10 depend etlerr]1liI acture of a

mpdtdamgts‘oothﬁggreatmmtmrgmrepentmraof endqm@trmmu uterioe naypoma,

a1 6%atian (e Poeamanemgrary, valk  BReae Biant  gdbryopny.
amiehBrrRaks,; p‘PéJ:déiMﬁé 'Fﬁ,lbéf@r | Grenfins@aat sYndPeRenaraex-steroid-
anmenor r hoea. . a conpound of an of cl ai ms

depenglert, PﬂtblOPhMélOimyuancbﬂmlGnoPFthaﬁﬁedﬂ}@&ﬁ@ﬁlﬁla‘, ofr ttRearrest
t prevention of Al zheiner's disease. 24.
s@ﬁ%&&&%@sﬁ%ound of any of clains 1 to 17, for the
27rnufjast weeorfin I—?i toreslhieanBNnt foorthehardstmenteot prevention of
prevention of H'V infection or AIDS. 25, Use of a

endnrpeliiosisor Withy 8aiIk| apelCystico avariaryy disraseangr actaroadary

arﬁg 8rrh68a medi canment for the treatnment or prevention of
greads?d caused by thym c malfunction. 26. Use

2&ccoyde g & compaundZsd, arfyoof tlaimé retat tEnfor dhe pnanefattuve of a

mgaggug{%lg%ggwest?égﬁgr;t%r prrg\(/eeunr{%noclnfdAl%élrr]rgértsl isggséype !

24. Use of a compound of any of claims 1 to 17, for the manufacture of a
medicameht for the treatment or prevention of HIV infection or AIDS.

25. Use of a compound of any of claims 1 to 17, for the manufacture of a
medicament for the treatment or prevention of a disease caused by thymic
malfunction.

26. Use according to claim 25, for the treatment or prevention of multiple

sclerosis, rheumatoid arthritis or type 1 diabetes.



