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ROPI N- RELEASI NG HORMONE) Field of the

I nvention This invention rklates to silicon conpounds
;‘%ﬂ%&&oﬂ%@mﬁdﬁtg%{ﬁpi‘n TROBSK 350 Pateifie! OV ERELQRs or

< ROAROLHOP sl £ S|P RAREBAE pf c AlAVBu Key
role in the biology of reproduction. RH i1s also
known as | uteinising hornone-r.el easi ng hornone -
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nmys froma | arger precursor via '
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pul saGbhaderomiatreladsing hernmorie{GraRM) playisad key releliatieobiology
system where it interacts with high-affinity )
of sepisiciciop7 GnRihisiaismknave & piteinising beuppag-releasing hormone
(Lﬁlgﬁggors) in the anterior pituitary gland | ocated at
e se of the brain. Here, GiRH triggers the

rel eapge GnRHESE NSRS éBﬂr’d—"G‘ﬂﬁl—lﬁé—'T'}sp@@?- yr-Gly-Leu-Art-Pro-Gly-

follicle-stinmulating 1 ornone (FSH), both of which .

Nile gopdddWIHELRRG-Meds formediinuhaurenst bk the medical basal
rogucti on of testosterone and estraﬂ'icol in the .H’jsstes. ]
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mai nt ai ni ngegonadal st er oi do%enesi S an
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e N T

Hormdiheai8HY, both bhwhiohedresgariadvb@gic hermoreks Lo stimulates the
gestation, Sensitivi t% to GhRH reduces until the .
ropdeetirt obiastastgrang andhesteadie! indbrdestes and gyares rgspectively,

il PRy b IR oFMeL R §ohfEn Bhd ' shert Ity in men.
Whah cdrddtly fonegominge ey pORitiRs releass idrids chiicertrationRtdvels of
i ncreases, and pulsatile LH secretion ensues. Later,

GnRiuaee cyitigaldfort mentgining ganaded stemidegenesieangd the normal
pul.satil.e rel ease of RH occurs_t hrougho h Y,
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FSH. Tid sitlitdr (BYRdnse b ERFEH VaRkS bPeatly thrbaghditdifd-fGnRH and
and. FSH rel ease and, in turn, pulsSatible .

the gonadotropins first appear in the foetus at about ten weeks of gestation.

Sensitivity to GnRH reduces until the onset of puberty but 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, sensiiivity

to GnRH increases, and pulsétile LH secretion ensues. Later, in puberty and

throughout the reproductive years, pUIsatiIe release of GNRH occurs throughout
the day, with the responsiveness to LH greater than that o FSH. Pulsatile GnRH
release results in puisatie LH and FSH release and, in turn, puisatible
testosterone and estradiol release from the gonads. Post-menopause, the
conc-entration' of FSH an LH‘rise, and the post-menopausal levels of FSH are

higher than those of LH.
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Chronic adm ni stration of GiRH agoni sts and
antagoni sts results in decreased circulating |evels
of both LH and FSH. GnRH agoni sts are conpounds.t hat
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“pituitary gland,. resulting in release of LH and FSH.
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oiraasang heoklgmef ilH bend FFSH.pr s tspite coh Yine ryinastom-ekdtdrbating
and sl ow ng tunmour growth in prostate cancer. Such
doipenaldlare axpetprecthdenRbsngenisis hare beeathe preferred treatment
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an immedi ate effect on the pituitary ut wi thout the .

plestaticy ferplasia@iid) andsowngtuagpanigsewth inpeostatesameer. Such

antagonis s has been reg(grt d for thg ;reat ma{gr_{:F of le b

evAPPURGs hrug Alsahgen HEe? 4t the tieglment of exifs I gxapiple breast
698géﬁtc‘énicBFé.Ude the treatnment of endonetriosis 20

includi ng endonetriosis with pain), uterine nyoma,

ovar i bnresaht pears,r GnéH Bntagodiiste deve Pecmheadivagjable for clinical

ol ycystic arian di sease),, prostatic ertraphy,. . .

Sraiaonaind baye Bt s it s HeRec s ECRitH AL the pituitary
ber [ ' [\ HEMe

Bt itnuf Mo Brbafied HER: MRDLGISE Wity SoorE@IF 06 6 GnRH

arggbaists hhs beenrepored 6dr the hadtmenpoisvarianybreast and prostate -
mamal s to arrest 25 spermat ogenesi s

e.g. as nmle L
TS DT eU5es 8 ArFaIamiats, HEAKi:e Fesimpat bendomelriosis

@r&%@ﬁﬂgﬁ}%ﬂgﬁ&ﬂpgﬁ\@%ﬁ%ﬁﬁtm RGBS b¥alidY En8 fthmary cystic
diseases (including polycystic ovarian disease), prostatic hypertrophy,
amenorrhea (e.g. secondary amenorrhea), precocious puberty and in the
symptomatic relief of premenstrual syndrome (PMS). Antagonists may also be
uéefui to regulate the secretion of gonadotropins in male mammals to arrest
spermatogenesis (e.g. és male contraceptives), and for the treatment of male sex
offenders. GnRH antagonists and agonists have been shown to have utility in
treatments where a reversible suppression of the pituitary-gonadal axis is
desired.

Conventionally, androgen deprivation has been the most effective
systematib therapy for the treatment of metastatic carcinoma of the prostate.
The prostate gland requires androgens for normal growth, m_ainternance,‘and

function. Prostate cancer and benign prostate hyperplasia, however, are
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ystematic therapy for the treatnent of netas
carC| noma of the prostate. The prostate gl and
requi res androgens for nornmal3 growt h, maintenance, and
function. Prost ate cancer and benign prostate
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that RH ant agoni sts may al so be effective in
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damaeos (seEXer ex8mply Mont%t‘g?}azﬁétal,mngwltai hU!@! Mdrol 1997, 69(4),
Prostate 1997, 32(3), 164-172: Srkal avj

257 SR unowibe of 4b Frosto 899 B and adsl 758,33@10\&1: et al, Int. J.
Ol 1802150, AP honl A korB e AT 3D CAldcishy. 39, sos-

H (see, for exanple Wl)93/ 03058). Such antagoni sts

of peptide hornones have sone potency but are often
assocladate WEnRH eotsganists dexeserimagypbeen deptidgrgnalogues of
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8 di cI oses non-peptide anal ogues of GnRl
peldegratsd by physiol¢gics] erxyahas gap aﬁ’a’erﬂm@iy dlstlabuted within the

relatively recent ch for sear.chi for
pgaisaLPe rlsotﬁe%tsﬁpaﬁ%d’ (Piiginay 'tsgﬁg’%fé'wgness as drugs.
bi*ol Q520358 discloses non—peptlde analogues of GnRH.
Sila-substitution (C/Si-exchange) of drugs is a relatively recent approach

for searching for organosilicon compounds which have beneficial biological

- properties. The approach involves 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).

Summary of the Invention

The present invention concerns small-molecule non-peptidic GnRH
antagonists that may exploit both of the above-described mechanisms of action.
Such non-peptidic agents may have advantageous physical, chemical and

biological properties compared to peptides, and may be useful as medicaments
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8éthds have changed. A review of this approac
provided in Tacke and Zilch, Endeavour, New Series,
10, 191-197 (1986). Summary gf t he Invention The
present invention concerns smnall-nol ecul e non-peptidic
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ﬁéb mefg&rﬁg hagatspirynhameoundeldt ageous physr cal ,
em ca bi ol o ical properties conpared t

pept i Aesordingitormijrsd @spg@tqurthemmpaaasﬁwomd has the formula
2004/ 045625 4 PCT/ GB2003/ 005015 for diseases such as

ose nedi ated via the pituitary-gonadal axis and by
directly targeting the receptor on tunour cells.
According (o a first aspect of the invention, a
conpound has/the fornula (1) 5 (1) 1Q wherein one of

X and Y is i I I Comy_ang he ogher i sy carbon. or I
silicon; IS ' ¥_-NUR) -, wherein R(?
hydrogen or al hal ogen, al kyl,

al kenyl , al kypy ¢| oal kyiNH and R2 is

al kyl, al ke , a ynyIR cyclealkyl /heterocycloalkyl,
aryl, hetepoaryl, -alkyl- cycloalkyl
- al kyl - heterocycloalkyl -al kyl -aryl or

-al kyl -heteroaryl; or a pharmaceutically acceptable
salt thereof. Another aspect of the invention is a
ceutical conposition 20 conprising a conpound
formula (1) and a pharmaceutically acceptabl e
d| | ueahe abiX araai i iersilicooypod fiae offfertinsarkrreAt FUIRORaY

act as ., RH ant agoni st s. cor.di_ngl t

ot ne if s oRaLT pENE® SR i nRER o REFE

(1) fanid ﬁ)‘?drogéﬁuhé‘lﬁbléheam{rl arkr@?agn IR, ikaxyl recycloalkyl; and
treatnment or prevention of di sease “or

R2 is alkyl, alkenyl, alkynyl, cycioalkyl, heterocycloalkyl, aryl, heteroary[
-alkyi-cycloalkyl, -alkyl-heterocycloalkyl, -alkyl-aryl or -alkyl-heteroaryl;

or a pharmaceutically acceptable salt thereof.

Another aspect of the invention is a pharmaceutical composition
comprising a compound of formula (I} and a pharmaceutically acceptable diluent
or carrier. _

Compounds of the invention may act as GnRH antagonists. Accordingiy,
another aspect of the invention is the use of a compound of formula (i) for the
manufacture of a medicament for the treatment or prevention of a disease or

conditioh associated WEth GnRH. The compounds ‘may have utility in the

treatment or prevention of a fertility disorder, Alzheimer’s disease, HIV infection,

AIDS, fibrosis, endometriosis, uterine fibroids, uterine ieiomyoma or cancer (e.g.

leukemia). _
The compounds may have a better biodistribution and tolerance to

degradation by bhysiological enzymes, and thus may be pharmaceutically
advantageous over peptide compounds.

Description of the Preferred Embodimenis
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I nfection, AlDS, fi br osi s, endonetriosis,
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bi odi stribution and tolerance to 30 degradation by

physi @é?%lﬁ%,'rﬁﬁ%}ﬁﬂ?sand%&%ﬁoﬁgbf Rebstituents are. preferred in
phar maceuti ca advant ageous over peptide conmpounds.
Partioilgt semthef subutaifsef er red Enbodi ments WO

2004/ 045625 5 PCT/ @2003/005015. Certain_co oun S ;?

conbi M¥ith Jeeaest & fraula (Bnisand & BrepEgiesaply| gach silicon. Z is

ﬁ?egfe}%fg%gyﬁﬁgrgﬂg? t&gr a%il)?ﬁgd?é@e rﬁ@%ﬂ'ﬂ/lt@iﬁlprp'f‘é’i‘e?ably aryl,
%—%F/@lbﬂel‘k XyepanR -CH Wet?ér@bﬁﬂbaﬂdwdiro-@ﬂz -Aeteroaryl. More

i's preferabl cycl oal kyl

pm#a:emm R?is eh@nﬂapélpaeﬁxseestwhedoforﬁemm@whmtwo orthree

_ e pref erabl y, R2 i-s phenyl :optionally substituted,
#hety 2k

T with one, two or three -al koxy groups. A

pr ef ew fér?éHP emgoeﬁdblﬂﬁne myeRtibAs sqgs 5,5,8,8-pentamethy!-5,8-
5-1(3.5,5, 8, 8-pentanet hyl -5, 8- di sil
@sﬂa{ﬁr@gﬁ}&a}tetbraﬁydapﬁtﬂ@nhmmmemyl]w«z M@-mmethmwpbgyplhfel ran-2-

Ib)furan 2- 10 carboxam de. The term "al kyl " as used

P‘ﬁ"}“e?ers to an optionally substituted straight

or br in j ;
car bonnata YT LK naR IR Aob ORI st ot straight

ot h}dnchpdc:mjain alkybmoigty havblgtfydm drer fo- sintcgrbompatargs. The term
and hexyl. The group may be opt.ional I substitu
APl sierpre TG PR R eV soPaR Su: fconiyls pentyland

g -
8pRo TS o PR BE S BRAll sLBsRBteh RRENHCEroRg Sybstiuents,
taleksUbstibaentt h2irsg e ﬁa@eldirgdlf@%ttmre’achad)dmm;éhceaand selected
used herein refers to an optionally substituted

fsemaytoxyr halograrad rdike. aldaslaliodi’ Bay tha FaR Mesring.

L0 L P b ey 8%, ol ifers ModH bl substituted

StAGRoeTREnshed cRlinvdikyiensGiep) h&\&h{:; frond bwe td sllxmarbon atoms and
i ncludes, for exanple, vinyl, 1-propen - and 2-
haxie@yin adgitions ehigast opeopeulyie tar@ of ?{@r@pr Za%tebeochemlstry

v erleoggﬁlléébf‘eu bﬁx sttggrﬁ tnc‘:’VuEles for example, vinyl, 1-propenyl, 1- and 2-
butenyl, 2-methyl-2-propeny! etc. The group may be optionally substituted with

one or more substituents, the substituents being the same or different in each
occurrence and selected from hydroxy and the like. "C,; alkenyl" has the same
meaning.

The term "alkynyl" as used herein refers to an optionaily substituted
straight or branched chain a'lkyl moiety having two to six carbon atoms and
having in addition at least one friple bond. The group may be optionally
substituted with one or more substituents, the substituents being the same or
different in each occurrence and selected from hydroxy and the like. "C,,
alkyhyl" has the same meaning.

* The term "alkoxy" as.used herein refers to an optionally substituted.

straight chain or branched chain alkoxy group containing between one and six
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wo 26018ReBydroxy and the like. "C2.6 al kenyl" hgstih8oSHiE1s

10

15

20

25

30

sotituenta the subsyiients baind (AT

meani ng. 25 The term "al kynyl" as used herein refers
to an optionally substituted straight or branched
chain alkyl noiety having twp to six carbon atons and
having in addition at |east one triple bond. The group
t | h ©xy, tert-butox
A Rpofo B SRt RRE O, Plopthi sepR sy Bxy, tot-buloxy
afldl fther #ké. Fl'neegrdupocmy tben optianaliys esutasmteued neith g @Kxymore

and the like. " 30 al kyn%’pﬁqaff@trgr%tllg%gﬁhOccurreﬁceand

SR ST %, TGP ot
2004194360 &y et/ USBAMHEPE QBB i an bphomdipnsubstilutedasomatic

met hoxy, ethoXy, propoxy, isopropoxy, butox¥
ringr sydiemoxpmpaising I$éx 1o Ken rh@ YPmspon@f 9P 1@5ﬁllbr%|hsytuted

o 1 oo B LS AU R ra s of i
a(:ﬂié%‘%é erﬁl‘% téﬂﬁ (%é o ekarmd) %Jh@@l?ﬂar@ﬁaﬁﬁmyl I "Rige group may

koxy" as the sanme nmeaning.- 5 The term"aryl"
besptisedliheubstituted wits are anmope subaﬂltugngum substitgents being
aromatic rin

1y Sameopt clieaers e aRgh rBEnCRoT pekpied T SRBbRET 2tk

af&%ﬁukﬂ%lgy&hﬁgﬂ?‘&& i fdu&s% gﬂgldg(gfa%?mﬁ@enl% \@aﬂ;ﬂ#yd@l alkylthlo

M nc t "exanpl e, 'phenyl and

aﬁﬁcﬂ&ltﬂhdsph?éhﬂ eHesnomzye, ﬂ&mwhinamarl:hqnmﬁmboxwt@@rboxamado
one or nore substituents, the UbStltuﬁsyﬁ, F
ke one ester,

ali@lstllbrb thialkyh alkyissirhenyl.napdswieyduprienog

1 I k
nRGHBRASH AR SLo8Rp Sebiling, *h648Y, el ¥htho e, e
héié?&iéﬁy‘l" Grylaikyil, d eteriaanpalkyy| carl:hamaﬂeonlaywpxahm pmld,o imido;
car bonyl, car box |, carboxam do, | Si I'y .
sukphoakRrydo, 'ra\rqqmlslm Brieegnbamate Q[ﬂ&@ﬂfg//thlo'ééaenoal kyl,

gﬁf gﬁﬁg teﬁbg‘{:gcloa%gfg%ahg# Fg?%@r}ggerg lfé‘%ndbﬁf@anally substituted
%ﬁfr&fe@aéﬁc yCIRY Mic?étK'YH\awﬁQtfﬁﬁrﬂatWééﬂt&ndlx c@ﬁbmmms The term

droxam ¢ acid, imdo; ul phonam do, thioamd
mdhudma fonerarapley m&lcmﬁdpylh pmip@gtyl Tevslananiyl, cyc|ohexyl and the

Bl e B e S B S g bl B, e
shbstRGeh SeiNgRE RamebPrfferdREIN &4dR occurrence and selected from
hydroxy, alkoxy, amino, amido and the like. -

The term "heterocycloalkyl" as used herein refers to an optionally
substituted saturated heterocycltc moiety havmg from four to seven carbon
atoms and one or mare heteroatoms selected from the group N, O S, PandSj,
and includes, for example, azetidiﬁyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyi
and the like. The group may be optionally substituted by-any substituent
described herein with one or more substituents, the substituents being the same
or different in each occurrence and selected from hydrcxy, alkoxy, amino, amido
andthe like.

The term "heteroaryl" as used herein refers to an optlonally substltuted

aromatic ring system of five to ten atoms at least one of which is selected from
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i ncl udes, for exanple, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl and the 20 |ike. The group may
Qonally substituted with one or nore
E?Etuents the substituents being the shik gFow3/00S01S
different in each occurrence and selected from
hydroxy, al koxy, anino, am dg and the like. The term
"heterocycl oal kyl" as used herein refers to an
Plyi 9A@!s Y LAl Saleip! fskaiot SHREHENIEC RIS Yindol
C??I N Q'qaff#or?'r';1 gﬁ?% %ys@\?en C r% @ " at ogs h¥ ﬂgﬁe% indolyk

qwayrm&mtmr}e erews sy beaptihallgsubgtithtedby By substituent
and Si, and includes, for exanple, azetjdinyl

' dm'sc:ra bed dergin Witheene ey o w%wentﬁutbé ﬁuastﬁwenf%ng e same

ot e 1B ARl Ep e oA oA AR SRR B, S akymy,

| thFt%!wtaaﬁak)s silyidRy SathiRid, hite)sBIpPeURg, dlkgtisie amidy, phosphoryl,

fferent in each occurrence and sel ected from

.pngoapbmpatealplhosphanam:adaorwnoadaowb caghoxamigio, lkyisityhdhioalkyl,

refers to

ASHTRARNY. liseive elanonke: ceigig, 5 Hhtroatipl cvano,

BBl BT b 7R BRI Sd% SRLG FgRétonhAr affalky,

hetﬁrbadgdalkyf marbamaté éhydroxaamizl gcid, iimigdyesutphomamidy ithiocamido,
i_ndoly qui nol and the like. The group may be

| tmgpam@tﬁ é’[ﬁ%?%@lﬁtﬂ'@é‘@ﬁ/ any substituent described

her egq,l erth %?oggn"ggg §se°dJH§F i \'@f@f‘ito Ene| silgt) tuents

bei n e sane erent 1n each occurrence’ and

sel e@arpbunds bhtrrgewentibiway bé khival., Thekymayt be in the form of
hydr oxyl, al koxy, silyloxy, amno, nitro, sul phydryl,

aallkglﬁ‘t%aﬁt'%ﬁ?fdw dlﬁﬁtﬁﬁﬁ'@ﬁylma FAGSSRAMENat e, phosphi no,

carb I d

Chi ode, gomBRRSY o iR IR ey e BrHarkl.in racemic form, or
pl‘éﬁeﬁé@ in eﬁ@uerdualn ehahBemeyit fof M Bpecifitadyrithesis or resolution as

am di no, acetal, ketal, am ne oxide, aryl, heteroaryl,

will Yeappreciatedirthmegt aThe Fomparpemmay, ol exaRRla, be resolved

s e Bafriafié? oy e Barch ratiodds ey 39, 4pe Jogmation o

. dRZteIEefdIR] Baits b?fs%'itsfohﬁaﬁon Qﬂth & optichlly Qenwaaﬁsfoﬂbwed by

the invention may be chiral. They may be in the form
frattlomlsamgiaﬂlsahlam andreegeneratiastafrtberfeee basea Alternatively, the

eggwtgfp ofhe 2 Co%g&%ﬁggwaeyl%g \éggtﬁlﬁgg%%-llpfc using a chiral
i dual enantioneric formby specific synthesis or

resol'ution as
A -compound of the invention may be in a protected amino, 'protected

hydroxy or protected carboxy form. The terms "protected amino”, “protected
hydroxy” and "protected carboxy” as used herein refer to amino, hydroxy and
carboxy groups which are protected in a manner fammar to those skilled in the
art. For example, anamino group can be protected by a benzyloxycarbonyl, tert-
butoxycarbonyl, acetyl or like group, or in the form ofé phthalimido or like group.
A carboxyl group can be protected in the form of a readily cleavable ester such
as the rriethyl, ethyl, benzyl or tert-_butyl ester. A hydroxy group can be protectéd
by an alky! or like group. '

| Compounds of the invention may be in the form of pharmaceutically.

acceptable salts, for example, addition salts of inorganic or organic acids. Such



will be appreciated in the art. The conpounds may, for
exanpl e, be resolved into their enantioners by

woz@ﬁfﬁn%[d techni ques, such as the formation QETIGBZOOZ’:/OO*\OI'\

RS &t eoneri c pairs by salt formation with
optically active acid followed by fracti onal
crystallisation and regeneratg on of the free base.
Al ternatively, the 20 enantionmers of the novel .
BTSSR Baor SR FERR ol Piamill), Bas iy diobromic acid
Wd?b@ﬁtbﬁ@ aoil ntric e qm’ccmp:hoh;mcm(a)ndnsulphunem Organic acid

- carboxy form The terms "protected amn rote
 hydition galtainrluge, dpeexampl@aﬁ%s(pf aC@éiC&C@ﬁ @19“'0 acid,
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b, ) HCTRla LI R ERE R « ~<a“b*ﬁ6f°°ﬁhen°xw 2

@b’ih 15 u%é”@'c% qu-éfﬁaﬁh‘édeﬂMEbrﬁ@nabnd pelapesatbionia acid,
oxycar bonyl, tert- butoxycarbonyl, acetyl

'éﬂhkldﬁrmdjammejetraacethe acisk ﬁEBfTPd BUNAEE i a6ido g&qccph%rggomc acid,
A carbo d f
: ghggﬁpeaaqna;r Lﬁéqlgtg)r ou t e hgégl esoizgl‘ﬁ%)ﬁ i’}répf.]lﬁﬁ &g 2-4-

@%&%&@%ﬁ%}beggo%ﬂ heiBut Y LnRibR)- z-nfédwr%.@xyacﬂdoua foyadroxy-2-

an al kyl” or 1ike group. Conmpounds
ﬁépﬁthem mmﬁtimwwetjﬁnasutmrmnﬁmﬁmcbflactoblomc acid, n-dodecyl

phar maceuti-cal |y ccept abl sal . for ex
adahun@@c%m@letﬁa@a fig! i 4G PR LhRpic acid,

20 4/ | %m {’ S;%G?ﬁ%ﬁ) g@%&nh?@h%ﬂﬂ%&@ dcid, pamoic acid,

M%ﬂjﬁérﬂﬁla‘él@%ﬁbspmﬂiwadﬁltiqr(ﬂ@nanophemyl)phcmph]ontt; acid), picric
hosphoric acid and sul phuric aci d. grgam c aci
S

addj t5adieybalacidi staayite acfcbrsgg@élﬁ;@ &ci ppglco@cgge{qr[@rlc acid,

ci benzenesul phoni '
%&ﬁ@h‘&‘@ﬁ @ﬁfﬁfﬁ-@g@ﬁ‘%&l F é;acgg n@our‘?dé’c%ﬁénc acid and the like.
2- (4- SBthhﬁﬁ%‘"@Q@w}or%wédm mdrﬁambbaees Suctuimorganlcbasesalts
1, 2- et hanedi'sul phoni ¢ aci d, anesul phonic a

mdudee fertexammple: éaliaa%%mnw,@lﬁmpa cptgﬁal‘qulg.lrgcm@gnesmm
%Eﬁgg&%ﬁ)t i ﬁ%in% qﬂcg{g@ﬁ ?(g' ggf‘qgén(ﬁc‘zbgéélggﬂé TrAG4E; for example,

By queﬂzow )&B@ﬁﬂléﬂﬁ@ﬁémémﬁwdr @holidenady hai ccounterion),

acid droxy-2- naphthoic acid,
ardﬁymmammarmbamcpmnne sathylenesiaraibieonNeN'zbis¢dehydroabietyl)- |

gﬁ%&gfg%ﬁl %éoloélfﬁﬁ]ﬁ%gs@fkﬁm yigclaiac?ﬁ,ip hﬁ]aé ISSI Cr'u? caine,
B or UGB dininénAR S PTRISS RN GRS kaci d. - panol ¢

enl ¢ acl osphanilic acid
((4-am dfmﬂbemydi )opltlmesmmonanay)he plepaired by any suitable method -

known in the art and/or by the following processes:

Scheme 1

MeQ ‘ NaOBr
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OMe —JSQ-QL» HaN OMe ——-—~——->' HCl. HQN—D
HaN
MeO



acid, salicylic acid, stearic acid, succinic acid,
tannic acid, tartaric acid, terephthalic acid,

wo 24lo@ispenesul phoni ¢ aci d, 10-undecenoi ¢ aci dPé"P/Q:Btzﬁ‘(ﬁmuwﬁ
like. 15 Salts may al so be fornmed wth inorganic T
bases. Such inorganic base salts include, for
exanpl e, salts of al um nium $isnuth, calcium
[ithium nagnesium potassium sodium zinc and the
$éheme@ gani ¢ base salts include, for exanple, salts

- of N, N -dibenzyl et hyl enedi am-ne, choline (as a ‘

counterion), diethanol am ne, ethanol am ne,
et hyl enedi am ne, N; N -bi s(dehydroabi etyl) 20
et hyl enedi am ne, N x nethylglucani ne; procaine, -
tris(fydroxynet hyl )@am nonet hane ("TRI S") _and the |ike.
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[In the Schenes above, Schene | depicts the synthesis

f 2 4,6- trinmethoxyaniline, an intermedi at (7 P
WO zn%élﬂé' $2.1 1t will FCHe8%03/05015
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be understood that the processes
detai |l ed above are solely for the purpose of
illTustrating the invention aRg shoul d not be construed
as limting. A 5 process utilising simlar or .

anal qgouys 1 eac or &?égﬂ't' i EontPRSis of 2,4,6-
ski | ﬁgﬁﬁﬁ $ﬁ'g§ﬂ%$ %\/ealgo eéuLe tléggo tai gna _

tﬁmgg%wlarmfnet, @ ihreiRidiate.usAoyinr8ckiemee2.] of fi nal ‘
product’s or intermnedi ates obtai ned can be separate v for th
on t Hewlilhbeé snderatoed ﬁwéh@@rw&mwﬁeﬂfwﬁﬁ§ elytorine

ARSI o A S g i

p@'%@%‘%ﬁjﬁ%ﬁ@ !%}fnilﬁtcrﬁiirildl@éblﬁ‘ﬁeég"eﬁfé hgdyat conditions known to one

I sati on, formation of a salt if o
NIRRT ihat 2t araypalss ibiel wsathiteobtainea comperpe 41 e invagiion.

ot erhrvemiesatRebyoolsRor s SRR R e soparatec
éﬁﬁe&%iﬁ%ﬁﬂggﬁyﬁw&—&%mﬁ%l aifﬁe{éﬁéésoéﬁh@rt%sﬁtu@ﬁ& in known

e conpounds of -the invention may be
Méﬁﬁei‘,niﬁtbetﬁd qRirgefihaprproduetsentri imemiediates; oigs example by
allments, conditions and di seases | ncl udi

: but ..not e
throimssagrepby edistillation dactipaat ¢rystallistiopy qgﬂgformayon_ of a salt if

i nfect.ion, Al Al i.mer.. j e fibrosis,

%‘PFHSFPQ?% BEP%%%BP&@% tB?bcrt%lug%‘t uterine |eionyoma and

the | ¥kg achiify 484 BofeeBORP o] thascompoliivs miay heedeteemined by any
any di sease or condition 20 characterised b¥ .
suitatie raskhp dnowionior thel artgeesutar exawpla, MEAE & 46 Nguwscience,

al |l _k es of cancer, for exanple cancer of the
W%dﬁvﬁér"ie%gt colon, brain, bone, head, blood, _
eye, *i*ﬁ&kcorﬁgbnndé%fgﬁae QNESHtRM iy deatsedrid thec treatment or

di gestive, astrointestinal, endonetrial, - . |
pevehtibogif ralmeraubSailnaeatse dongitinnssaed gisgases including, but not

TBiteR ORRES an S EBRAIBIRY isar s T TTaTiTe A gofheimers

élgslte:age fiBFhdis, ¥ n‘ié’tﬁ%EFs? uterihelfitrbrizeueripieUsiomyidiea and the like.

vé conpdund may be adm nistered orally, | -
i Nt r aTRBCteshY caneet’ahs ysepahensie refary to @Y disgase; @ncondition

B 0 o], PrSE-Y i LY it an ko
yrp%fsegfrc%ﬂ'ce;,— I?Hrsexample cancer of the bladder, rbreast, colon, brain, bone,
head, blood, eye, neck, skin, lungs, ovaries, prostate and rectum, digestive,
gastrointestinal, endometrial, hematologic_al, AlDS-related, muscoskeletal,
neurological and gynecological cancers; lympomas, melanomas and leukaemia.
The term refers o both solid and liguid tumours. '

In therapeutic use, the active compound may be administered orally,
intravenously, rectally, 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 formof any

of the known phai'm'aceutical' compositions for such methods of adm_inistration.
The compositions may be formulated in a manner known to those skilled in the

art so as to give a controlled release, for example rapid release or sustained



the therapeutic conpositions of the present invention
may take the formof any 30 of the known

wo 2@ sdeeut i cal conpositions for such net hod gﬁ 1%28%3/?0"01’
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-apeupt @it 4-

adm ni stration. The conpositions may be for

a manner known to those skilled in the art so as to
give a controlled rel ease, forl exanple rapid rel ease
or sustai ned WD 2004/ 045625 11 PCT/ GB2003/ 00i 015

Fb&as € of Ofnel RenfpRuRRYNES thef pidsenPriasention, nvwe\rﬁfaceungauy

Phar maceutically acceptable carriers suitable for use
amwehiec@ameﬁ suitaide forais@anisukh mmpasnttdm ararwell Khewn in the
1-99Y%

S&1T3hE G BR ons OLlpRYSHRICTTREY LengTss. B9 by weight of active
c1’; ﬁ?&l‘ﬂ)&n e ?I%B%E:FHOHX of éﬁé’%\?é?\t?oﬂ 8 de rgﬂiﬁgpared in unit

refera a unit dose comprises’ t
dosaged fam. |Hremnablarraumlt afost-&difipriges fHecaetivé phgredient in an

used in the r%s)garatl on of these conpositions are the -
Elgﬁ)o in hﬁee%\fﬁlple%wscﬁﬂ irattbed pERRAratienepk these

Bt R BT PR A (000, howover,

t hat Apprappeté bosagd led9s enadyeleddteimingy lakhy Gultable method
patient w |l depend upon a variety of factors

Knestruta aige skidegddn ihe tagi Swillie wpigrstdod, bowevendhat the specific
h d ht | health

L s D2 o, 6BBEE el Woighe 5 o

.ﬁémamgtheaatﬁrvﬂy ioPthe SpatscarbBand @mp%sgbd RRe \éebbag weight,

of the di sease undergoi ng treatnent fl on
danerakhealtysien| diet,dime of administration, e'dautembadmmlstratlom rate of

the ..invention gn her e knovvn ceyti cal

SFEHO, o orakieiS 4l 15, SPURY calips cdlsggpe: yndergoing
tFSRgiehes, granul es, syrups and aqueous or oily

suspensi ons. The phar maceuti cal conposition

cont aﬁ:cnmpgsltlbas dot oval amgmraam amypleferradacompesitions of the
suitable f or al as tablets,

f
IRYEIHiQEsang %eé%krl@ausbgr@ngggwrcaifqrmssfegﬁgmaaﬁgmstratlon for
e%fr{iﬁé 2%!9% %ngﬁl'ésgfarﬂ.ﬁé"é‘dtg i s Sﬂ?j' IaﬁE%BES d?zﬂllg dlspensions.

Th@: mm&enmcar ad:mpaeltlma)cdmalnirigéﬂw ach\m: rgrédighttmay be in a
met hod known to the art for the manufacture of

f%ﬁwﬁ%fél@tfpe gral usep b exasRle, afdabigts, trashess Iazengesnagueous

8o, RS AL B S By T BuB58 e o sor
Cg?gg?glem HOaHS Dr AIkiRI eEohpditicrae Hiended Fbf&jral @se may be
prepared according to any method known to the art for the manufacture of
pharmaceutical compositions, and such compositions may contain one or more
agents selected from the group- consisting of sweetening agents, flavouring
agents, colouring agents and preserving agents in order to provide
pharmaceutically elegant andpalétable preparations. Tablets contain the active
ingredient in admixture with non-toxic pharmaceutically acceptabie excipients
which are suitable for the manufacture of tablets. These excipients may be, for
example, inert diluents, such as calcium carbonate, sodium carbonaté, lactose, |
calcjum phosphate or sodium phosphate; granulating and disintegrating agents,
for example corn starch or alginic acid; ‘binding agents, for example starch

gelatin, acacia, microcrystalline cellulose or polyvinyl pyrrolidone; and lubricating



pharmmaceutically el egant and pal at abl e preparati ons.
Tabl ets contain the active ingredient in adm xture

Wi th non-toxic pharmaceutically acceptable P?éﬁé%%gf&%ﬂﬁ

WO 200H0h23re suitable for the manufacture of t
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These excipients may be, for exanple, inert diluents,
such as cal ci um carbonat e, i um car bonate, | actose,
30 -cal ci um phosphat e or sodi Um phosphat e; granul ati ng

and disintegrati ent or exa
‘ageyisnier @@népemqg%]eﬁg.l rge Eﬁ;arc{g loi?él?aflgﬁéfé'&léié may

i delay disintegration
Sy B B v

. ahd Mér@ﬁa@%&r@@@sﬁomwﬁmi ttfamt aemam@omgmge Arsustained

stearate, stearic acid or ta The tabl ets

agtion alvedadnngﬂﬁ e¢rindy FEECEYRP akﬁ&?"%ﬂ%‘\%ﬁ r‘i’%tgﬂﬁ%ffggsﬁ %lyceryl
del a |nterat|on the :

MR %?r %Qfg lldé%?&%g%%e%}%‘prow de a sustai ned

act | Gl N Bt slf@;rw uEBia9tisdioe peesEmpaas hatd gmauepapsules

materi al such as g ceryl 5 nonost earate, or (o
- wilirbatiat activyingeedien! isymixedruith@naneaolid il L%rﬁi quseexample

oﬁcw% %@Ea&éﬁq&gbﬁﬂaﬁéﬁgﬁ qcl"ell%h)'r(l gra ﬁéﬁﬁ;elantg\r capsules
%&ﬁhﬁ'{é 4&Vein r@diéﬁ%i%d GG &8t @ﬁéh@ﬂah@dnurmrfm example

or ka n, or as soft gelatin capsules
pM2RYLEION, ﬁdjlﬁdqxat‘afﬁa orngiveciient is mixed with water or

an oi | nedium for exanp nut u
par afAQUERHS SHSRRNIPNS Cﬂ&f?é'aﬂg B’gng]aé%'galco@t gﬁrr\]'u%tHre with

E‘gﬁéléﬁ S”%ﬁ%b‘?h?o'] %‘@drﬂbpbférc&ry bl aguetiuRi e0Bpensions.  Such

e manufacture aqueous suspensi ons
eﬁ%ﬁi’len@@r&e@u@ﬁéﬁd ipheagemty éomxagnplgamdwm parb@wmqih\gcellutose

g E T M T
pﬁggﬁ?’d&nry dﬂE t?%g%%r{ﬂq 3h8: tg[Lﬁlr'Hbé&égéi%ﬁ@Fs'y@Bﬂm@ttmg agents may

or we
wwhaldrélty%wrmgg phbestmdtidd, der exampie degithin) 6t icopdgnsation

or condensation products of an al kyl ene oxi

pracpisiof an,alkyiene-aiigle i ket fanexagls Alhidhsghyiens
&gggachzg} Iﬁgrgqi “thps’rog[.lg%h&yétﬁpﬁrf@%ﬂﬁe ‘%lfrhlong—cham aliphatic

ols or exa

Iy penapconabyemopenti s amcrseion e
d‘ﬁabtlwlanedmdé omtremmaleest@m ﬂﬁfV@@h?P%@a@b@Bf ar{or "Bxample
Do ORyS B PRbAAIIRPIRE e e RGP B oS fay also
cor‘ﬂaﬂ'PylmQ or more preservatives, for example ethyl or n-propyl p-
hydroxybenzoaté, one or more colouring agents, one or more flavouring agents,
and one or more sweetening agents, such as sucrose or saccharin.

Oily suspensiohs may be formulated by suspending the act_ive 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 6ral preparation. These compositio_ns may be

preserved by the addition of an antioxidant such as ascorbic acid.



hydr oxybenzoate, one or nore col ouring agents, one or
nmore flavouring agents, and one or nore sweetening
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-cogtin g demplcedh g

suspensi ons nmay be fornul ated by suspendi ng the active
ingredient in a vegetable oil, for exanple arachis

oil, olive oil, sesane oil of3coconut oil, or in a
mneral oil such as liquid paraffin. The oily

sus pdASPEIsbIgRpwesH: andgranutes siiabletpr aceparatiooof an aqueous

. .hard ffin | | hol . . .
T e
witha w0 Widptgsinge BF Swétidg 3éberﬁ,e_|_ eggﬂgg@p%@%ﬁ A& P one gL more

pal at abl'e oral preparation. I ONS may

© Pprasyusiiees. bSuitdkle sudietering dlavanriagtarakesieoting wgbn&smay also

ascorhic acid. WD 2004/ 045625 13 PCT/ GB2003/ 005015
bf)ipgﬁﬁ?@ﬁ_bl e powders and granules suitable for o
P ep%@tprfa’:‘m%_f:e@m:%g&@gkléitioﬁg %Pﬁ%gh%ht%hn&\gg ﬁ?s)d&‘i'té ipfe form

of water provide t trve 1ngredient |

- ofwitdinavates pmuisions. oThavelly iphe:sagray bess86AEbRIORTBR bxample

and gne or nore preservatives.. Sui'tabl e sweetening,
oljye, Qi & iarachin @ilcer minergl 8iefar exsplal kquid pavaffin, or mixiures

OB ot Y 5 PO S0 i o,
example gus.acHeR o ?Mmﬁh@@&dﬁb‘, ﬁ’é’cu?aﬂﬁﬁ@@é.ﬁ‘ﬁhg lpgx:ohgili%t‘?ées, for

exanple olive oil or arachis oil, or a mn
exXapnp \kea;, pgithinpandestars oo pantiaiestars dedived fresefatty acids

o S T 58RI s i i s
prodlisfsal dfy 186 CYaId MarfRoTEEls dgsh. égfylerra(aﬁsahg,e%yagxampie

bean, lecithin, and esters or parti esters rrve
paiy@xpetiylene agorpitan amonbeldate)  aFtey dardisionst enaexas®! €ontain
ool eat e and condensation products of the

sor.bitan
: S@ﬁ*ﬁ“ﬁ&rﬁﬁr@ﬁawr@@sﬂmtﬁ; et hyl ene oxide, for exanple

pol yoprvipk Brb eng; {;SS'?‘%‘? be3GrRaeY \ﬁ@ﬁ $ e&é%irfgﬂ%’gé%rbgﬁﬁgg%/mple_

al so coptain 1 weet eni ng~ an avour _
ghgyerabprapylesie glycsl, raybital drosuerostedSuth forsweiations may also

ents, f exanpl e | ycer ol ropyl ene gl ycol ,
ng@é.ef\%& & 3ng ﬂﬁ?%ﬂ%ﬂwgnﬂﬁ%@rm agents. The

b (i ' f ' d
PhaRfBtichl CBtsRits riap BT of SIS TioRE Sijeous
or bieaigenbhs stispemsibn aThiseUspensiohetapbé forafli@edacedrdifg to the

ol eangﬁenous suspension. This suspension may be
kKnewp &It AsEg tassrshiiable gispessing 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 chioride solutiron. In addition,
sterile, fixed oils are conventionally employed as -a solvent or suspending
medium. For this purpose, any bland fixed oil may be émp_loyed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid, fihd
use in the preparation of injectables. '

" The compounds of the.invention may also be administered in the form of

suppositories for rectal administration of the drug. These compositions can be



known art using those suitable dispersing or wetting

agents. and suspendi ng agents which have been

nenti oned above. The sterile injectable pre%eifgézg&mmﬁ
i 5013
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suspension in a non-toxic parenterally acceptable
di luent or solvent, for exanpglye as a solution in 1,3
25 but anedi ol . -Anong t he accept abl e vehicl es and

I e YiRsbleddR-Witb hg cReip@sit véhich is solid
ér%lp\éffggﬁyéﬂg&pgﬁ%gﬁ%cﬁ@gé?um chl ori de so?uti on. In
Adshidin &1y, terrpieeatutes b licrdd at the eeotaldempenatusm andywill therefore

enpl oyed as a solvent or suspendi nmedium_For this, -
poRGoUBe resmiaroRs e GG maychInaihRl, Bt P dufis and
synthetic . or diglycerides. In addition, fatty
%%'V@&Vg%%%gbﬁ eic acid, find 30 use in the .

Pr epaphhdtititing far espiabl agmirféteatirnmpaualie aiitakie for use. in the

i nvention may al so be admi nistered in the fOrmgf . -
mupptiont o hespiamacestiaalla@stive OmRquK Biayt ke gispgrsed In a

ST S S83 g  RR BTBA og pap mav e

gl 704 %yfﬁﬁébr'gbfétir@tth@ GefVS EBinpBUNYN & kopisals@hiicle sath as light
rdinary’tenperatures but liquid at the rectal .
liguiterarttiine dispersed in @ hquedws medinmusing suréactaptsy v gintment

o e 5 s g R 2 i 5 2 Poneecn

FHIAISIE 2. 2 hadsapimbaiontepme subeonppnd it

di sasiesediehicie coimprisimeud | gallihg agespt ablapicalyargdministrable

oi ntment or gel. A suitable cream gbﬁ? f\elpared %I" active

CORPOBLIORSITIGY ES6 GRURPIRE B HBGNHR WIIC s Bnatact{Cafly activ
h . o tfin d )

roaPancsicd'e Bhir InPERR 1S, diFpERBRGRAiEl ufs BBipRkhcs are

RERAACOAtaRE withthe skihhie ofdbrity edaministertioe cotripoants franadermally.
vehicle such as _a mneral oil or wax., A gel may be

pr epaifée foljowing Bxgrople iHestratesdBepd @Ok th  a t opi cal

vehi c risi ' : Lcaly i
ven! Srbere BB AR LhAdh gk instaRban inemediate
EOmpBLRBS ey BE abiEASd byaable/thaet orveroytenpounds of the
present invention are dispersed so that the conpounds

are 13lsyintheses; enceplithase of intermriiates, 1 o2gh@ndy were carried

dm ni, st t, d d N - i
Bubaner oy EPaSR oL A RORAR Bl stes, HighibRimetriane
EHIBAY Sh@RxyleRe HUTR drite! 474 parrifib iccotdingtd stdriard

‘procedures and stored under nitrogen. Silica gel TLC plates (Mgrc,k 1.05554)

were used for the TLC analyses. 2,4,6-Trimethoxybenzamide was prAepared‘
accordiﬁg_ to F. Effenberger et al, Chem. Ber. 1968, 1017, 502-511 and
isolated, after recrysta'!l.isation frdm methano! at 4°C, as the methanol-soivate
mp 187-188°C. Anal. Calcd for C;oH3sNO,CH,O: C, 54.31; H, 7.04; N, 5.76.
Found: C, 54.2; H, 6.9; N, 5.8. |

All 'H NMR spectra were run at 400 MHz using CDCl,. LC-MS spectra
were run using Conditions A1, A2 or B:
Conditions A1 and A2; mass spectrometer - electrospray source operating in

positive and negative ion mode. System running at 1.5 mi/min, detection
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conmpounds may be obtained by nore than one route. All
synt heses, except those of Internediates 1, 2, 4 and 7
Tetrahydrof uran, diethyl ether, dichloromet Aana:s2003/005015
tol uene, and mxylene were dried and purified
according to standard procetiires and stored under
nitrogen. Silica gel TLC plates (Merck 1.05554) were
m&}tdw%@rtht@?hT Flexaapols Mass2Sdedirdinetn detwotbreaada Diode-
repare according to F. .Effenberger et al, Chem -
Md&mffﬂoﬂv 502-511 and 25 isol ated, after

@%ﬁ%ﬁ" ‘l§|o€[§ ai Pﬂlf r O'%EFTQE@%%' f@ 54 C%g‘?i%ér.{{gpltme) w1th either

Cofd
0?@7‘#%;'%6%?6(2%0%#%5%? ) d10. %%ﬁ@?&ﬁﬁ%ﬁg@ﬁﬁqao itions

APOGdded. usi ng CDCI 3 LC— I\/IS spectra Were run using
Condltlon nditipons Al an S .
SpeciGaHlens B: sk srechPaoyrleclBaer filfes phefiting in

- PRRRE R @?Q%ﬁ‘f%msa%o%%@@ﬁ@ AR elBs, b seit o

tHPBSI wasirédwmthghline Baladeteictioiass SHEBEX Enstd@tecnon
detector and a Di ode- Array detector far

phas 8Aohitepoase: () Vaker #ith 9 dntei fREMIC 2k ?ddeégg@) acetonitrile

9 ther 0.05%formc acid
Wa@ﬁi/‘f %SW é&d%'OS% ammoni um hydr oxi de
drggi@plﬁ{i ons 5 A2) added. Conditions B: nass

spectrometer - el ectrospray source operating in
Tirosi flove £ ndgdBi ve i on node. Systemrunning at 2.0

m pI|t to the ESI source with inline
O@d)mgnqect%%o SEDEX ELS detection. Mbile phase:.
%erggthg)l%formc aci d added, (B)

acetonltrlle 10 with 0.1 %formc ac:ld added. 15
4@adldnt : 80 A% Tinme fl ow 0. 002. 0955

500 20 5 95
550 20 95 5

.Column: Luna 3y C18(2) 30 x 4.6mm

intermediate 1: 2,4,6-Trimethoxvaniline

Method A
Bromine (8.16 g,'51 .4 mmol} was added dropwise at -5°C within 5 min

to a stirred solution of sodium hydroxide (9.86 g, 247 mmol) in water (83 mL),
foltowed by the addition of 2,4,6-trimethoxybenzamide (10.0 g, 41.1 mmol) at
0°C in one single portion. The resulting mixture was atiowed to warm to 15°C
within 2 hours and was then stirred at 20°C for 3 days (change of colour from
colourless to dark-brown). The mixture was cooled to 0°C, sodium sulphite
(822 mg, 6.52 mmol) was added, and the mixture was then acidified by the
addition of 12 M hydrochloric acid (to pH 2), followed by extraction with ethy_l
acetate (150 mL). The organic phase was discarded, the pH of the aqueous
phase was adjusted to pH 14 by addition of a 50% aqueous potassium
hydrbxide solution, and the fnixtur-e was then saturated with potassium

carbonate. The resulting pasty precipitate was separated by suction filtration,
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I) was added dropw se at -5C within
a stirred solution of sodium hydroxide (9.86 g,. 247
mol) in water (83 nL), follfewed by the addition of
2,4,6-trimethoxybenzam de (10.0 g, 41.1 mmmol) at O0C
I BNl HESEtd Xk Woembshe organic
tbglﬁmﬁqtg%@?ﬁa{g%bgeagﬁ\t/atﬁtyn 2 hoél]lrs and %s theErJl
Whiih setltains20& ef sepaBatedy snd theagecois tiviete warsr@fracted with
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ﬁgéﬁmle Wg@ rﬁc(ejh"vrogg? gﬁewgél' {ehme tﬂq.*gesidrgq(;mtbw eim;mor@lt@aﬁoa o
S S 1S us
mbarldﬂf@}.t'&e darkplp[omm r@;itﬁ@dw{aq; angggga &MP L;ﬁ,ﬂtaiilstlllatlon

- B deedtes; 11530, f%arﬁﬂ?%%%%@‘ﬁlﬁ*ﬁhmn“'m n

SBaiquid 9 SEpmhel ethidly copstallised at 4°C;
1@%'3@%%%\%%%4/ I 8 T S e

9:3flPCt Anak dladcavins Qg k@it $9.80hi, 7at%tl&t%6@3'§52und- C, -
rr‘L_L é;ﬁ _g anic wash sol utions were separated, :
%@' d-Gofle filtrate was extracted with ethyl
@%Sﬁ(g&qs(z x 100 nL). The organi c wash sol utions and
Fganic extracts were. conbined and dried over
anhy dpolE Nshytireehpricivd eolutind (849 BLs d10/emol wﬁkICI) was
renmoved under reduced pressure (rotary evaporato

addadbdrcom@lg)e at PRSComithin ACoWNUies I RRtERSUP mrrplagga:a?te (1 2.8
SO feflpptal el ) IR isRas St e qas e
éﬁs@éﬂ Plréugi alasltﬁtécgstm?ﬁﬁﬁc of pqtas@u(ni hy8raxide (80 5ngy?00 mmol)
li'nwa@ %&é&ﬂﬂs atl C?"Eg Pgtga-r the aled!@n fPi thtp?g@f?‘g%@;gﬂg acéj was
égmg?ete the res:d%al Nhlonn% gas was passed into the aquéous solution by
a nitrogen gas stream for 45 minutes, followed by the addltxon of 2,4,6-
trimethoxybenzamide (48.7 g, 200 mmol) at 0°C in one single portion. The
mixfure was stirred at 0°C for a further 6 hours and then at 20°C for 12 hours
(change of colour from. colourless to dark brown), followed by the addition of
sodium sulphite (12.7 g, 101 mmol) at 20°C in one single portion: The mixture
was stirred at 20°C for 15 minutes, the resulting precipitate was separated by
s‘uction filtration, and the fi lfer cake was washed successively with water (100
mL) and diethyl ether (2_00 mL). The filtrate and the wash solutiorjs were
combined, the two-phase mixture was shaken thoroughly, the organic iayer
was separated, and the agueous phase was exiracted with diethyl ether (2 x
200 mL). The combined organic extracts were dried over anhydrous sodium
sulphate, the solvent was removed under reduced pressure (rotary
evaporator, 800 mbar/40°C), and the dark-brown residue was purified by
bulb-to-bulb distillation (Kugelrohr apparatus, 110-140°C/0.1 mbar) to give
2,4,6;trimethoxyaniline in 38% yield as a colourless liquid (13.2 g, 75.9 mmol)



Met hod B A 12 M hydrochl oric acid solution (84.0 i,
1.01 nol of HCl) was added dropwi se at 20C within 40
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nmol ) (tenperature increase), and the resulting

chlorine gas was 15 passed through a stirred solutlon

of “pot assi um hydroxi de (50.514g, 900 mol) in water

(300 n.) at OC. After the addition of the hydrochloric
w&uifdcmtallis&ﬁml £1C:, mp 128-3 €. durel. (baibdrfbméglggb.l@gaﬁl, 59.00; H,
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(change of colour fromcolourless to dark br own)
HCH) wesadidey dropwirgdat 200€ tof a stiwed @@itﬁ@nmﬁlneermedmtg 1(5.34
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prietifita?s). e mbdurd wab ftherekdystruric?§iOrirdg at 1@ {dri 18 hat:fs and
and the wash solutions were conbined, the two- E)
thei predret was isglatesby sustinngitration . uashewith digthy ethﬁaé20

T P RN AR oo
inSB8%34éld aca %oﬂ:fUrl%@sWtamﬁdeﬂlﬁgs 2Z60g| 286 rartlaph aipe241-

the sol vent was renoved under reduced pressure (rotary

2425 Celagedr Abak Caebfarfast 4005 &n L R fda@ 425 No n38. Found
d fied b bul b-to-bul b distillation -

C(%E nghmg 'p%;r at us, )1/10 140C/ 0.1 nbar) to give

Infermédiaté @EW‘@B{@&'thvm dithetRYsHyBkthaife @ col ourl ess

rTqurd (13 75.9 mol ) WO 20047045625 17

MEtcdR2003/ 005015 whi ch cryst allised at 4C np 29 31
C al Cal cd for COH13NO03: 59.00; H,
hig&oRpound ean be asqnth;eqseq\ﬁcqorémg By lﬁeawap@ ot al,

r hpmga ne Hydrochl oride A 2 M ethereal
'ﬁ?le%nj]%@'hydroggétchl oride (15.5 nm, 31.0 nmmol of 5
Mé-lsﬁc)d Bas added dropvvl se at 20C'to a stirred solution

of Internediate 1( dg 29.1 mml) in
di chf BrYvEe BAA 2- p@imlﬁﬂ; Imgithylsihd) athaner(d 2 582amerol),

so%fxgﬁ T;?é%é ygqud o(:alf)gng 5P 189 sugﬁen&gn%tf N2 &R in xylpene (mixture

of isomers), 1.12 mol of NaC=CH), and tetrahydrofuran (360 mL) was heated

under reflux for 3 hours. The mixture was allowed to cool to 20°C and was
then washed with water (2 x 450 mL), and the organic layer was separated.
The aqueous wash solutions were extracted with qiethyi ether (2 x 300 mL) in
the same order as they had been used for workup, and ali organic extracts
were combined and dried,ovér anhydrous sodium sulphate. Maost of the
solvent was removed under reduced pressure (rotary evaporator; 800 to 100
mbar, 40°C), and the remaining xylene was then removed by vacuum
distillation (30-50°C/15 mbar) using a Vigreux column (40 cm). The residues
from four identical runs of this preparation were combined and diétilied in
vacuo (Vigreux coiumn, 40 cm) to give 245 g of pure 1,2-
bis(ethynyldimethyisilyl)ethane (75-77°C/20 mbar) and 126 g of a lower-



precipitate). The m xture was then kept undi sturbed at
4C for 16 hours, and the product was isol ated by

n filtration, h
wozoﬁgiﬂh(, washed with diethyl et hﬁ%ﬁ@(ﬂ%@msms

thd dried in vacuo (0.01 mbar, 20C, 4
give the title conpound in 98%yi eld as a col ourl ess
crystalline solid (6.28 g, 28 6 nmmol ); np 241- 242C
(dec). Anal. Calcd for CO9H14CINO3: C, 49.21; H, 6.42;
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Imbfmmwethﬁﬁ_ﬁmﬂw_&t hen washed with water
(2 x 450 nL), and the organic |ayer was separ at ed.
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an er i n
okt o SR RSRIG20:8 35 058 eyt spted vith

%ﬁﬂa Jétﬁ;s’ Afirdnasm30dridensdiotion (3R0mL) b satumatedfaqueous
ar ati on were conbi ned and distill

soiupn bydraganmbomaje@@j utas (PPNt eng wat eb@%ﬁg @Lbﬁe organlc
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t 66 hion QIQé‘tséh’fé oaier e theyhad beew used dorworkup. All
?g@{?g%&% nba? : The latter frac?| on was :Jegl Stl‘{v "
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n-Hexane (1.1 L) was added to the residue and the resulting mixture was heated
under reflux for 5 minutes, followed by filtration of the hot mixture. The filter cake
was washed with boiling n-hexane (160 mL), the filtrate and wash solution were
combined, and the resulting solution was allowed to cool to 20°C within 2 hours
and was then kept undlsturbed at 4°C for 2 days (formation of a crystalline
precipitate). The solid was separated by decantatlon and recrystallised from
boiling n-hexane (720 mL, crystallisation at 4°C over a-period of 4 days). The
product was again isolated by decantation and dried in vacuo (O.O‘II mbar, 20°C,
4 hours) to give 112 g of-a yellowish crystalline solid. The mother liquours of the
crystallisation steps were combined and concentrated to 250 mlL (rotary
evaporator, 300 mbar/40°C), and a further 17 g of the prdduct were obtained by
crystallisation usihg the same method as described above. The title compound
was obtained in a total yield of 82% as a yellowish crystalline solid (128 g, 629
mmol); mp 64-65°C. Anal. Calcd for CHsBrOs C, 35.15; H, 2.46; Br, 38.98.
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chl of omet hane (700 nL), 5-brono-2-furoic RElGBEYRES01S
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mﬁua A0.01 nbar, 20C, 4 hours) to give 112 g of a
yel | owi sh cryst alline solid. The mother |i quour s of
t he Ac@.$StMigaltion efisepegpyimagecsismbrrsaidgna tetrahydrofuran
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as described above. The title conpound’ was obtained
Iritermediatel 4 (7&0d, @Mazmcé)smateyahydmfgramﬂyem Theeesulting

rigvesties Sl 19: SISO ftther $00s ERgs2s
s&&ugrﬁ-gl FaeftoH BP9 epanide (7370 §; 860 Mmbl) # oneSinfée
portioh and of 1-bromo-2-butyne (64.8 g, 487 mmol) within 5 minutes
(temperature increase to -20°C). The mixture was stirred for 2 hours at -35°C
and kept undisturbed at -20°C for a further 16 hours, and the cold (-20°C)

mixture was then added to a cold (0°C) vigorously stirred emulsion consisting

of a saturated aqueous ammonium chloride solution (400 mL) and ethyl
acetate (200 mL). The resulting heterogenous mixture was stirred for 30
minutes at 0°C, followed by filtration at the same temperature. The filter cake
was washed with ethyl acetate (2 x 100 mL), and the two-phase filtrate and
the wash solutions were combined. The organic layer was separated, the
aqueous phase was extracted with ethyl acetate (3 x 100 mL), and the
organic extracts were combined and then dried over anhydrous sodium



Met hod B To a solution of 5-brono-2-furoic acid (20 g,
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inert atnosphere. After 20 hours
was evaporated under reduced pressure, co-evaporated
with nmethyl alcohol (2 x 5020.) and taken up into
ethyl acetate (200 nL). This was washed with saturated
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to a cold (0C) “vigorously

cétddrre%@ @pstbmrmscﬂmw(em igng11 oﬁmel)sw‘ﬁ(‘ed‘\@aﬂugad@ for

amoni um chl ori de_sol ut| on é40_8 rrgeJ aﬂ]d ethyl acetate

Q@BR0LE. 6THE! b PEi Reundtler®Genbus fri xt ure was

I\i@l rrEg for 30 mnutes at 0C, followed by filtration
t sane tenperature. The filter cake was washed

Wi th ﬁEBMhloﬂC&tlﬁhﬁlﬁé’dmtéQ({ﬂQE) g, 8/86 irineoly vmdghwmhydrofuran

filtrate and he wash sol uti ons were conbi ned.
(PHEaB0GN) wasrstwm \wejEniregbn an@coelgddewdd phad@® tmazgwas added
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ARG BOHS i AGtee MO e8P 488 2Ren stirred for 1 hour at -35 °C before
copper (1) cyanide (215 mg; 2.42 mmol) and 1-bromo-2-butyne (1.17 ml, 13.38

mmol) were added consecutively and stirring was continued for 1.5 hours. The
resulting mixture was then treated with saturated aqueous ammomum chloride
solution (25 mi) maintaining the temperature below -30 °C before the mixture
was allowed to slowly warm to room temperature. The resuiting precipitate was
removed by vacuum filtration and the solid washed with ethyl acetate (3 x 20
mL). The aqueous phase was separated and extracted ir_lto ethyl acetate (3 x20
mL) before the combined organic phases were dried (sodium sulfate) and
evaporated under reduced pressure. The tan-coloured gum was purified by
chromatography (silica, ethyl acetate-petroleum ether; 1:9) to afford the title
combound as a paie yellow oil (944 mg, 55 % yield). '"HNMRS7.13(1H,d, J
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bul b distillation (Kugelrohr apparatus; firs raction
(<100C, 1.03 g), discarded; second fraction
(100-130C, 51.7 g), crude pr@duct). The second 5
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hours The sulting mxture was then treated wth
ryRPYR%G eaaﬁ BYRRSHI @ AR YaROrators P nband@sl), and the

r‘égaltlén%ég ?)'uﬁ'hgﬁ %&ggﬁ{fﬁﬁ’ h%M%?q@%hﬁ?’o cﬁ&gﬁx kb%uﬂé?ert s cm:

ure ovvly

‘colemrelenigth, &5 dhesilies gel (1594D Rt MercRt et 58! ), 4255Velkieby, ethyl

vacuum filtration and_the solid washed with eth yi

ageleteltdane 285 (). Theselgyaabiiactinnsweneeonmbipgdathedsolvent
wBR e et P B itasBlRe Jiciaty ooyt ant 10”180 moar,
46 ah@xhérssidle %Qﬁfe%‘uﬁ@aéﬂg?ﬁ) MSHBEED0PCES ABLA to TR 11.1
t an- col oured gum was puri f
g of a yellowish oil which was redrssolved m n-hexane (95 mL). The product was
crystallised at -20°C over a period of 7 days and then isolated by decantation,
washed with cold (-20°C) n-hexane (70 mL), and dried in vacuo (0.001 mbar,
20°C, 2 hours) to give 8.83 g of a colourless crystalline solid. The mother liquour
was concentrated under reduéed pressure (rotary evaporator, 300 mbar/40°C)
to a volume of 25 mL and a further 1.28 g of the product were obtained by
crystallisat'ion using the same method as described above. The title compound
was obtained in a total yield of 39%- as a colourless crystalline solid (8.11 g, 21.8
mmol); mp 75-76°C. Anal. Caled for C,oH,:0,Siy: C, 64.47; H, 7.57. Found: C,
64.2;H,7.7.

Method B



chromat ography (silica, ethyl acetate-petrol eum ether;
1:9) to afford the title conpound as a pale yell ow

i1 (944 ny, 55 %yield). 1H NI\/R6713(1 ]
wo 2“%(5)8256 %5625 21 PCT/ GB2003/ 005015 = 3.5 Hz), T.’g’gz?l”imﬁ‘”’,
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= 3.5 Hz), 3.89 (3 H s), 3.62 (2 H m and 1.82

(é H m. LCGM (C'onditionszB); R, =, 3.65 m nutes;

m z [M+I—|]+ 179. Internediate 6: Methyl 5-r(3 .

5, 5 JGEFB aRtdhediale 5 3id mg51.8 mm8t) and Intermedlate 3(236
ter ro-2-naphthol )nethyl]-2-furoate 5 Method A A

30) 'UEImmod))‘ in@vlmwm@dﬁéthmalmg%@mﬁytrogen (15 minutes)
CO) 2;

* berediRiod rersIsN LR 23 MebtpEhdRphE g org g pbTihg mixturs

vqsé‘%ltae(ickécg?g%]oﬁ%ﬁt?x?@ﬁglﬁbﬁgém%ﬂ%ﬂoﬂ‘l rﬁﬁ (rjn 5@?]2/%]) elﬁ'@iﬁy m-xylene

(%)mL fﬁlbms@puﬁghﬂ witemitedgdrnbefone dea) wiad syﬁ'u@ lgump over
mol ) in one single portlon at 20C and t

oo, S Ractionres hac GYEgioht Jretosos TagpRd, SolguoR of the

ST i Y 185 25 B8 O vt prics of

?ﬁ?@ (5 2 2x8bH hitrdehefreer dlfovastiliotdoon evaperatdd upnen@duced

nnel containing this catalyst was separated fromth
pressureiang purifiad by solummxehrosaiograrhly 48iHCE; lﬁiayl@cétﬁjewetmleum.

eﬁﬁeréﬁéwgr%gtne SeAd el A 2o bR MR 57.30

% 52 ok Mag J £ SpMae 5@@'21 H ady&%ismaswoe(zl-l s), 3.91 (3
otary evaporaitor 0C), and the resi due was_ -
H’Lg) .29 (ByHcs), 0189 (éhHonsmt OPGaffyl, (D EnehH.28 (Bt 8), LC-MS
col um_| th 65 cm silica gel (15-40 pm
(Q@ﬂ@ll'oﬂslg)iﬂ)‘Szgég Utes yent, ethyl acetat e/ n- hexane

&%Q&églég%) 7: Tﬁ‘ﬂf,frl.‘ieé’! 1'8”F‘elﬂ tl;':l?l%t. N8 88148807 Bofbtr ro-2-
eT Teducetl pressure (rotary

rRGHAYBhsthy RS2 filid Feidbar,  40C), and the residue
was dried 1n vacuo (0.01 nbar, 20C, 1 hour) to give
Mdthbd & of a yellowi sh oil which was redissolved in

NN, O

- q‘?m;z%%ﬁ‘ngﬂ)o Bnd | Westhechidid 8 (()@ ‘3|4dg (r 12§€ﬁmar) Iwam@atéa@nder refiux

rle I'n vacuo 001 nbar ours)
{61020 mmuﬁeﬁiis@mﬂlssonzbbnmﬂbesmxtqret\aa$ |thensiilrreﬂ afrReC for 1

o g d s o B BB 0 bR 45581 ryarocnioric
ool gmégj(%fglt o grﬂg-l 304 S YELNEhg IweSresy miRErewadhifred at 0°C
for 5 minutes and then at 20°C for a further 15 minutes. The organic phase was
separated, the aqueous layer was extracted with dichloromethane (3 x 50 mL),
and the organic extracts were combined and. dried over anhydrous sodium
sulphate. The solvent Was removed under reduced pressure (rotary evaporator,
800 mbar/40°C), and the solid rési_due was dried in vacuo {0.01 mbar, 20°C, 1
hour) and then dissolved in diethyl ether (140 mL.). The productwas crystailised
by vapour diffusion of n-pentane into this solution at 20°C over a period of 14
days and was then isolated by decantation, washed with n-pentane (20mL), and
dried in vacuo (0.01 mbar, 20°C, 4 hours) to give 3.42 g of a colouriess
crystalline solid. The solvent of the mother liquour was removed under reduced

pressure (rotary ev-éporator, 800 mbar/40°C), the residue was redissolved in



crystallisation using the sane nmethod as descri bed
above. The title conpound was obtained in a total

wo 2d6Blsd20f 39% as a colourless crystalline sopdfceSoddosers
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g, 21.8 30 nmol); np 75-76C. Anal. Calcd for

C20H28CB8Si 2: C, 64.47; H 7.57. Found: C, 64.2; H,

7.7.. Method B WD 2004/ 0456253 PCT/ GB2003/ 005015 22 A

m xture of Internediate 5 (216 ng, 1.2 muol) and
dieahﬁr@wdarqse L) 286 m@rthlerzfizﬁmig) ofl thedproduck wesaeotatmed by

was purged with nitrogen (15 m, nut
ctskallonsan LanaNs AT B esRiBRd Shavss JRerl sempound

t s, @1‘%& iRY é%ﬁlg[gﬁ?f SRR 23008 ﬁ’?ur eps crystalling solid (3.84 0, 10.7

nﬁiﬁdlg 'PniﬁW?fﬂH@ &nélZ@amdfos@lgvgg@ﬁJ s;oeamgeﬂ 7V81. IfFound c 63.8;

nitrogen before use) via a syringe punp over. 9 hours.

- HTAe3.reacti on was heated overni ght before a second

soll(J)gd'a n of the catalyst (0.5 mol% in mxylene (25
: added drop-w se over a period of 4 hours. The

feacPrOOQ BlutbH'S? IR Pmietfdte gég gt @, %%hol)ﬁh%@ﬁil%ﬂ@ho! (20

under re uce pressure an urlfled by col

mith a8 eiedphyudaid sadiumetydroxideesaluorpét i) @:6r‘n4 mm) and the
ether; 1:19) to afford the desired nmateri al é
mibgune yvas bpated to reipx dor 3dours beforg)being pong nﬁiﬁte&i injvacuo,

Watg %%5'2 “)‘H W%%a gd%getog }_ﬁe r?e‘fﬁlgngléq %t}f?‘c?_'ﬁ%s(a?:ugk Eélmre)h dilute

g&iroﬂﬂ@w@aaa%ﬂ M, €0 pH zg)andtecfctﬂ%tec(m gttty aoetafé (3 :RSOmL) The

m nutes. Inter iate 7. 5-f(3 5 5
cembamdmgwceatractﬁ wereadeed. (w@uﬂbsulﬁa{% apd vapgrated under

ek PSS ol arfnbiaf ST B el Y o cotumn

cﬁr%rﬁ?to\%ap%?s[lm@émyl Qé&a{élhgﬁmrcﬂé@mﬁ(gﬂc&ﬁammgﬂ % acetic

at ed'under refl uXx m nut1es 8@{
adld$$olaﬁfbr®t’r)e d@sieschinaternial ((Vha mgeﬁs% yieddd &l NOR ©of.32 (2 H,

i Rl o 8ot LR B 800 AR T B o

f gwﬁsw b'zeg%et HOSP ﬁafb 5 X W, &)W -MS (CofdRion8 A1) R,

m nut’és an at 20C'for a further 15
4f8mnﬁm3tesTh¢zﬁﬁgWH-H]'bhase was separated, the aqueous

I yer Vas. extrct ed wth dIC | s gé-!éndm.z-

napmlqvﬁH‘l tﬁ\?ﬁi H'PZ 4, 6-tnmethoxvphenvl)furan-2-carboxam|de

Method A _
A 2.0 M solution of trimethylaluminium-in toiuene (5.00 mL, 10.0 mmo! of

. l‘v

AlMe,) was added dropwise at -30°C within 8 minutes to a stirred suspension of

" Intermediate 2 (2.20 g, 10.0 mmoi) in toluene (20 mL) (dissolution of

Intermediate 2, foliowed by the formation of a precipitate). The stirred mixture
was allowed towarmto -20°C Within 25 minutes and then to 20°C withina further
1 hour (dissolution of the precipitéte); and the resuilting solution was then added
dropwise at 0°C within 10 minutes to a stirred solution of Intermediate 6 (1.86
g, 4.99 mmol) in dichloromethane (20 mL). The resulting mixture was stirred at
0°C for a further 1 hour and then at 20°C for 3 days (quantitative conversion
(HPLC.contrdl), change of colour from colourless to black), followed by the

addition of a half-saturated aquecus ammonium acetate solution (100 mL)



25 sul phate. The sol vent was renoved under reduced
pressure (rotary evaporator, 800 mbar/40C), and the

so} id_residue was dried in vacuo (0.01 marﬁﬂﬁ%g&msms,
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The product was crystallised by vapour diffusion of
n-pentane into this solution2é&t 20C over a period of

14 days and was then isolated by decantation, washed
(f@rh%t@gp@maapﬁecﬁéi%) Tiﬁmtﬂ)ré@p;ﬂateedrasmamm&ﬁ(m/ Giltration and

msyaobmoth;@thsﬁgé‘éizem@ &80 T o P aschweh sliiens were

go'gaélagfgo gRC t%%%?%ﬂ&?ﬁ%a§%§ﬁ%é€d ] ééaa\géé’hed with water (100

ed MABEHY! SE5tath(3 x 50 mL
rﬁcﬁ ﬁé%étﬁ |np%d§@oa9q¥’:vegﬁ?6§.5feﬁtﬁtﬁer 420 rrg of the XS )

it ¢oel Bame/\eewermaas thm}' hed beegxsusamfpgwrlwp WAl peganie extracts
W%ZSE %p"eéﬁ%%dgég%gféﬁgé\%‘?d %ﬁaolbsf sg§ i tgluflurbagggﬁﬁ gglvent was

. r%@%ﬁ#&*ﬁ%&%%g%ﬁﬁi%oé%@ éa}/apgf’éié} ?E?ltimo (?S)E]rﬁbaﬁﬂ@PC) and

168 @sidue H4.07 g3 of Metderk iohon avisomiust bith veds purlfled by column

Internmediate 6 (200 ng, 0.56 mmol) in ethyl 6 ci
zmnatﬁgram}ag (eRlued CaamstﬁHSS S waﬂ%&@ 8 liga gel (32-

Eoh Bt 20 o A8 S PR 3588 () e

r%wht fraitibhs (TRE, aéiﬁﬁdaiméw@mhane e"ﬁmsu(ngf)m;tmomz) were

was acidified Wth dilute . hydrochloric acid to
coHitined thesolved wes ramoved HATET rpskicae Pressuyred fﬁmevaporator

d o
T e
1aﬁfr>§ﬂ§oagﬂ/§r2 FP (gs gf Wrelinvsis The pfddiitt byad lcagdtallisedrand then

t ogr aphy ilica, ethyl acetatellaght pet rol eum
réciystalhsed ﬁnngdlet!%l atlaeri (54 8L fora@)aqu crystallisatian &sp;glcatton was

Q%Z:%'ﬁégr% Irmatc: ligye fé Fet%HiS§C5)EIt% ! & gt)aﬂgjag’gﬁﬁﬁc@ﬁé% # period
of '13d%y ?é):l & épﬁﬁ ?@“@ ve) g ZD"er?cﬂj 633'diaysz) Thé rsgl?k{\f:-sl os%ld was
léﬂalhtdﬁi by ddbaﬁ*ﬂahmmuWeshedﬂmthBBQDG[ﬂt&m £5 rﬂkhn@m@ drigck ygvacuo

8- Pent anet h tetr ah

(Q@marﬂaptaﬁﬁq’,%ﬁh qrs) ﬁqqnéei ésa gof 919 flﬁ’e compo ?hé solvent of
tRa LddnTBhBa* Rl dU ot 8 Wafs F&hBQéé%dﬁeld\@fﬁB’@ é a brown oily

product which was crystallised fwice from diethyl ether (19 mL) to give a further
580 mg of the desired material. 5—[(3,5,5,8,8-pentamethyl-5,8-disila-5,6,7,8—
tetrahydro-2—naphthyl)methyl]—N—(Z,4,6—trimethoxyphenyl)furan-2-carboxamiqe
was obtained in a total yield of 83% as a colouriess crystaliine solid (2.16 g, 4.12
mmol); mp 139°C. Anal. Caled for C,gHyNO;sSiy: C, 64.21; H, 7.12; N, 267.
Found: C, 64.2; H, 7.1; N, 2.7. -
Method B

Solution a. A solution of Intermediate 7 (1.00 g, 2.7S mmol) and thionyl
chioride (6.85 g, 57.6 mmol) in dichloromethane (9 mL) wés heated under reflux
for 5 hours. All volatile components were removed in vacuo (0.001 mbar, 20°C,
1 hour), and the oily residue was redissolved in dichloromethane (4 mL). -
Solutibn b. Intermediate 1 (572 mg, 3.12 mmol; freshly distilled by bulb-to-butb
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A 2.0 Msolution of trimethylalum niumin tol uene

(5.00 nm, 10.0 mmol of AlIMe3) was added dropwi se at

Ofi%%(\yl.thl n 8 mnutes to a stirred suspension_of

ntermedi ate 2 (2.20 g, 10.0 nmmol) in t ol ueRET(GEIOGROPS01S
(dissolution of 25 Internmediate 2, foll owed by the
formation of a precipitate).25The stirred m xture was
allowed to warmto -20C within 25 m nutes and then to

didfffatibih hdfedy’ Weid@r usk)huridld S(QQEUHgon:BOIfO rﬁl‘ﬁol) and 4-
preci pitate), and the résul'ting sol ution was

(dme&wlaummpwrs@nat (OWIARt H.8 1ag,midTut/@sol)o werst idisssdved in

ol{qﬁtlonofﬁ nediate 6 (1.86 g, 4.99 mml) in

dightorpgleth#ie, %‘?-@20 m.). The resulting m xture was

St'r %’Qfagcécfd%rd é‘rJ isd'&f O%*\Qi‘tﬁlpagﬁ Eﬁ Hﬁt'és% tﬁgcstlrred
ays

for quantitative conversion

' scﬁbmgea @drnsatiopuof 4 prsvipitdtewhiels sedissdivad kz)terfcﬂiér@mdf colour

y the addition of a half-saturated aqueous. amoniu :
frca@eft:%!fvérlgéas i@ i ¥ANgaboTha nivire oves slimegmat 0°C for a further 10

- mieles ERRTRe AR X 88 s R oM Pw o A b B lroefhane

(2etril). TeeterbRingBsolutidsh wh. wetslhédf with &8 wI& GRS acetic acid
sol utions were conbined, and the orﬂanl c l'ayer was

saletien é&@m%&haﬁ&w@at&adtaquﬁ@usﬁo@m yﬁnggenmbonate solution
(et et B L) T Brodfic et e sEhalbied &h s aqueous
whas! séﬁﬁﬁnﬁiﬁ@l‘eféb&ré’&édf With dichid?bRRihe g 5(% L t)"l\ﬁ‘rtﬁe same

conbi ned and dried over anhydrous sodi um sul phate
ordet aertheyhad besemowset] fondeorkupdiibe drgarisaxtracts were ;zomb:ned

o ABR R e AR B B T S v S 5 e
e e e
in0X@826p, (280nguarel 2094, , 36t myihutes)t and/ mhdszpnﬂﬁédS Bd column

(vliv)). The relevant fractions (TLC, eth
cl'g@@la FARDY, £SOHEN amgtqr\,ﬁ\gcm;go!urr@ igggth,\,@[?:@m silica gel (15-

ACEARIMERG 1 BAN) 200 Jent ISR e RN 88 g5 ). The

re@vant If@ctfeas qwemmhplra@etatein-\tmne(% A8 waIR, 20X2) were
1 hour) ive 2.77 of a brown oil. The product was

|
cogijned) th%@ﬁ/ea\hwaﬁ Femoved HBERY EdORRIEES UGN T @lRB( @yaporator;

oeflBcled BT LAoic iR e REYBlEA<EIE LA (Gbh HbdF20mc,
1 muf;st@%ivem s oﬂan‘kﬁ] Whigh adeisseNedah dietﬂwetﬁeﬂ(s MEN The

over a period of 3 days). The crysta i ne-

PF@@WtdCﬁM&EIIIS%bfofT‘eti'IGJSESlLémlS@tutm at@Yh andthim t7hdays, and the
crgyeling S e eletsflly Gecsitlgh. Frtad VihPRerBtRIR mL), and
driEQ8n $8EME [4.09'mbar, 20°C, 4 hours) to give 5-[(3,5,5,8,8-pentamethyl-5,8-
disila—5,6,7,8—tetrahydro-2-naphthyl)methy!]-N-(2,4,G-triméthoxyphenyl)furan-2-
carboxamide in 22% yield as a colourless crystéiline solid (318 mg, 607 ymol);
mp 132-140°C. Anal. Calcd for C,zH;,NO;Si,: C,64.21; H, 7.12; N, 2.67. Found:
C,64.6;H, 7.1, N, 2.7.
Method C

~ A solution of Intermediate 7 (584 mg, 1.63 mmol} in dichioromethane {10
mL) was added dropwise at 20°C within 10 minutes to a stirred solution of
d‘icyclohexylcarbodiimide (DCC; 370 mg, 1.79 mmol) and pyridine (265 mg, 3.35



20 the conbi ned nother |iquours was renoved to yield
1.06 g of a brown oily product which was crystallised
twice fromdiethyl ether (19 m-) to give a further

h -
WO 298043685 of the desired material . PCT/GB2003/005013

5-1(3,5,5, 8, 8-pentanethyl -5,8-disila-5,6,7, 8-
tetrahydro- 2- napht hyl )nmethyd -N- (2, 4,6-tri
nmet hoxyphenyl ) f ur an- 2- car boxam de was obtained in a

e JeFlfa oy 4D LA URERE g Sl D o afrher
2&%{3\?’57, W%d bﬁ’adgiﬂicﬁfﬂﬁ DMAP. (420 s, 33 L6T0l) inFanensiing(@ portion.

. 7. Method B Solution a. Aoiﬁl uthiioa. tilled
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. WS then Aasteeeit vaeT(2aR2B 0l h R ITANS

i a4 0 . , irti
SHOR T TS SR FARIE S RO OCUmE Ok, cdGinng wes

c?qg@mé't! £57Rd amer (Adays at 205@ (formatidn of apsecipiiata)eThe mixture
2 ng, 3

D ool SLLL L Dy B Bt g, ana

di |y bef i di .

ing etacod et olER e B RO mE AT (3 x 20 mL) in

tH@Eﬁm%h&ﬁ‘é@%bﬂ hadi SeErPLS88 FhawerKup. Mhe. orfahis extnacts were
e

was a ropwise at OC within 10 mnutes to.the lids that did
cahibinediand dsiediavesanbyfausrradivn seiPhate (EmaNINg $Plcs that d

whi ch dj | ved | ater; .

nobisePNEstS UG tee wared T o o ceIHd Wifh the iBium sulphate),

tlﬁ%r o@élﬂr €rehthved SIH_HSI_S rafidcédesessurd0@otary édaporator, 800
lﬁ' ) ol | owe y a

dition of dichloronmethane (20
rBAr/ATFIE), &id the fesirisomas doed iagoned Al mbart 20°4 34 pinups) and

e SR R ol A, 5 om ol
i A8 chY_&ifia ey (R0 - slcent, ethyl
Ié@g@%h@s&@ élﬂga&%,’ (ﬁ Om?'i\/lér%ﬂ {511 THe2%0 aaneluent, ethy

epara aqueous wash_sol utjons
Mt Seprhesahe G3ME Nvil)k: Tioe selevanhdractions 19LG jethyl pretate/n-

mmei A4S AR s v e W g Himoved uncer
BORLES AR LB e T st ppnd th resicue
@sﬁ&:‘ié&ﬁa vadisi(3.b¢ nilssd, d0eC hbodn)ite giveAShme:afian it which was
ar, 20C, 30 mnutes) and then purif.ied by.colum

dissalradoiy aiethy| @herm{8dmidet Hie resuitipg, se%lltlaﬁlnwas then kept
leedrg tuﬂﬁéés gt 2% fgir biaca"’)}sga%d £L30°C for a further 4 days (formation of a
precipitate). The crystailine solid was isolated by decantation, washed with n- -
pentane (3 mL), and dried in vacuo (0.01 mbar, 20°C, 4 hours) to give 5-
[(3,5,5,8,8—pentamethyl-5,8-disila-5,6,7,Bétetrahydro-2—naphthyl)methyl]—N—(2,4;6-
trimethoxyphenylfuran-2-carboxamide in 37% yield as a colourigss crystalline
solid (318 mg, 607 pmol), mp 139 °C. Anal. Calcd for C,gH3,NOsSi,: C, 64.21) H,
7.12: N, 2.67. Found: C, 64.2; H, 7.1; N, 2.7.
Method D |

To a stirred solution. of Intermediate 7 (215 mg, 0.624 mmol) in dry
dichlorométhane (1 0 mL) under an inert atmosphere was added thiony! chloride |
(0.75 mL, 10.2 mmol) and dry N, N-dimethylformamide (3 drops). The unstirred

solution was left in the dark for 3 days. The reaction mixture was then
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cycC ohexy mol ) and
puplieddi by - (&80mmmg, cf&oﬁﬁtmam@M ((334%2& 260% methyl alcohol-
PCT/ GBZOOS/ 005015 nmol) in dichlor th
dichleramathane) ipaffaditie dasiged p %ﬁﬁemeufgﬁe\;e'diﬁsg light pink

o Sy ekl N7 51 2 .

708 PHIRLAE 8 IHERTH YR H.560(1 H tedhl 9. 3kiz), 4 mz@z H, s),
bul'b-to-bul b distillation direct] y before us
3,88 G brore BRLRHLD), #1353 (uHuoh o el £y QRS GHraand 0.19 (6
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Rﬁ@@bﬁhtrﬁﬁ@é mEE2aMidf'e  Was then vvashed with water
(2

m.), the organic |ayer was separated, and the
aqueous ‘wash sol utions were extracted with '
di chl oromethane (2 x 20 nL) in the sane order as they
had been used for workup. The organic extracts were 10
conbi ned and dri ed over anhydrous sodi um sul phate
(remaining solids that did not dissolve in neither
phase were filtered off along with the sodi um
sul phate), the solvent was renoved under reduced
pressure (rotary evaporator, 800 mbar/40C), and the
resi due was dried in vacuo (10 nbar 20C, 30 m nutes)
and



then purified by colum chromat ography (col um
di aneter, 3.5 cm colum 15 length, 70 cm silica ge

wo 2bde8% pm Merck 1.15111), 250 g; el uent, f?{i‘Y/meos/oo-«ms

10

15

20

25

30

acetate/ n-hexane 55:45 (v/v)). The rel evant actr ons
(TLC, ethyl acetate/n- hexane 55:45 (v/v), Rf 0.42)
wer e conbi ned, the sol vent wag renoved under reduced
pressure (rotary evaporator; 350 to 150 nbar, 40C),

Ngl §e residue was dried in vacuo (0.01 nbar, 20C, 1
%ug—to give 454 ng of an oil which was 20 di ssol ved
1i.n di&icopipoeinbesf f¢Bnutia)(l) The resul ting sol ution was
then kept undisturbed at 4C for 2 days and at -20C
for a furt%/4 days (formation of a precipitate).

n

The crysta e solid mas i sol ated by decantati on,
washed w th™<_ pefitiane Z and gyied in vacuo
(0.01 nb4r, [ [(3, 5, 5, 8(])
8- pent a thy|-4

8-tetrahy 2-nappfhyl. ) methy (%NH4 6 25

t ri met hoxyphenyl ) fur an- B carboxanrd sin 37%vyield as a
col ourless/crystalline solid (318 , 6071anol); np

139 C. Anal. Calcd for C25H37NCBSI 2: C, 64.21; H,
7.12; N, 2.67. Found: C 64.2; H 7.1; N, 2.7. Method
whefeim stirred solution of Internmediate 7 (215 ng,
0. 624 nnDI in dry . .30 dichl oromethane (10 nl) under
an i 618 of, ﬁﬁg%@elmm@m%mw@ﬁnm% on;

i opd B hs{f?“ 8?Wg®5¥r@%*%§?ﬁgﬂ>ﬂr5ﬁét R

for Rdeynydrodem iroal ]Vﬁﬁ yihylealk¥ky or cycloalkyl; and
2004/ 0456 5 27 PCT/ 2003 0050 evapor at ed under

r edud¥ds giedsaikenynalkyoyleoyaioaliyle bewrpﬁycrl@al!refh @ryl2hgteroaryl,

ARl SRR ROl A TRl ot

(0. 4b@dﬁ>harﬁ1é2:%uﬂﬁ§!h) aédfébtéﬁlbeééiﬁﬁe?é@f 1 (216 ng, 1.19

mmol ).  ‘After stirring for 48 hours, the reaction .
2mi xt dy eompeug laucemm@ ithclairoH, @rhafem%ra@ch(are aach sikliebn.

S S AL Ay BURRE RO oo
4di chla0EQBOORA %c&&cﬁn&@o Eh% %é@&jmﬁ Q!I@hﬂ HhaetR ‘Fs hydrogen

extracts were then dried gnesi um sul phate) and
oeaﬂxgbrat ed under reduced pressure to give a light tan

5 hr oi BB ar%?rd?ﬁrgﬁf’ Y R Cn
gdi Chh"gﬁﬁ?bnﬁdeé | gﬁﬁg{)?&?}%dﬂ“%r&@esdlﬁﬁddmn‘?,dWerér?@ R%Uis aryl,

23% vy as a
-CH,-cyctoalkyl, -CH,-aryl, -CH,-heterocycloalky! or -CH,-heteroaryl.

7. A compound according to claim 6, wherein R? is optionally subsiituted
phenyi.
8. A compound according to claim 7, wherein R? is phenyl substituted with

one, two or three alkoxy groups.

9. A compound according to claim 1, which is 5-(3,5,5,8,8-pentamethyl-5,8-
disiIa-5,6,7,8-tetrahydro-2-naphthyI)methy[]—N—(2,4,6-trin»'_nethoxyphenyl)furén'-z-
carboxamide. | A

10 A compourrd according to any preceding claim, for therapeutic use.

11. . A pharmaceutical composition comprising a compound of any of claims |

1 to 9 and a pharmaceutically acceptable diluent or carrier.



foam mp. 134-136 C (from cycl ohexane). 1H NWVR 6
7.31(1 H s), 7.27 (1 H s), 7.08 (1 H d, J=23.3

wo 2d0db45685 19 (2H, s), 6.03 (1 H d, J = 3.3 "'Z}%T/é‘fBQ@sﬁ)gsms

10

15

- conmpound of formula

1)
" medicanagntifepine taﬁﬁﬂmeﬁg%@wanh%n pka disRase o§ FPP@BWH afﬁoglated

H s), 3.83 (3 H 5s), 382(6H s) 2.33 ( ,

1.0 (4 H s), 0.23 (6 H s) and 0.19 (.6 H, s). LCM
(Conditions Al) Ri= 4.97 mmMtes, mz 524 [ M+tH +
(Conditions A2) 15 Rt = 5.00 minutes, mz 524 [ MtH] ' .
150 20034/ S48 GRIM BTGS20 3f0D&IRI5 126 FCLIAr e rmamﬁacture of a
wherein (1) 10 one

Y, sul phur or -N(R)-, wherein R is hydrogen or
W&F'k(%'eﬁHRl i s hydrogen, hal ogen, alkyl, alkenyl,

18! ky gk acabk@ny teElarmaorrké treamfent? prév@hﬂfc}ﬂ of progression
al kenyl, al kynyl , cycloalkyl het erocycl oal kyl aryI ‘
ofncEHrmaﬂar yl, -al kyI cycl oal kyI

R et R e

gccegts%tgc\-sner ep tbhessef2 Zor the q?‘%;mﬁié?ﬁ @Cﬁ@({éﬁﬂﬁh Pa fertlhty_ _

and Y are each silicon
d@ﬁﬁnﬂund accordlng to cIa|n1I or claim2, wherein Zis

A conpound according to an rec di n . .
161 41 e AREPEIIRG 18 PN 3O Saea Ry PEVERSN O HIV infection

und according to claim4, wherein R is rrethyl
Drgﬁ{r%)conpound according to any. preceding claim

1pher gsd aB%orcﬂn?lto'bialm-'lQHﬁz;rctlye treztrkght or iddeatiph of Alzheimer's
- CH2- het erocycl oal kyl or -CH2-heteroaryl. 7. A
df@@ﬁ?ﬁ)und according to claim6, wherein R2 |s

t ) d
180 P apboBHEE 1o A2, I0EME vadtfudhy oL RVERNSH of foropis
19v t hys@naccbting’ td hcmnahaoxwgtmmeat%em epnpesvshtion of
according to claim1, which is 5-1(3,5

ergdgpoelriosts. hyl - 5; 8 di si
a-5,6,7 8-t thyl l< 61 [d ,
é't hoX P SRR S ‘5’ lelmz'lga% éﬁ.¥ ééﬁh@ﬁk pr%r‘e%eﬁtlgn &' ernne_
fibroids. _
21. Use according to claim 12, for the treatment or- prevention of uterine

leiomyoma.



30 10. A compound according to any preceding claim

for therapeutic use. 11. A pharnmaceutical conposition
conprising a conmpound of any of clains 1 to 9 and a
pharmaceutically acceptable diluent or carrier. WO
2004/ 045625 29 PCT/ GB2003/ 005015 12.. Use of a
conpound of any of clains | to 9, for the manufacture
of a nmedicanent for the treatnment or prevention of a
di sease or condition associated wth GiRH 13. Use
according to claim 12, for the treatnent or prevention
of progression 5 of cancer. 14. Use according to claim
13, for | eukaem a therapy. 15. Use according to claim
12, for the treatnment or prevention of a fertility

di sorder. 16. Use according to claim112, for the
treatnment or prevention of HV infection 10 or AlIDS.
17. Use according to claim12, for the treatnent or
prevention of Alzheinmer's disease. 18. Use according
to claim12, for the treatnent or prevention of
fibrosis. 19. Use according to claim12, for the
treatnment or prevention of 15 endonetriosis. 20.' Use
according to claim 12, for the treatnment or prevention
of uterine fibroids. 21. Use according to claim12,
for the treatnent or prevention of uterine |eionyoma.



