1 6 MAY 2006 WO 03/ 079398 PCT/ GB03/ 01042 Non- Pepti de GhRH Ant agoni sts The
present invention relates to a series of conmpounds that act as antagonists
at the GniRH receptor. The conpounds are useful in the treatnment of | 8 MAY 2006
endonetriosis and hornone-dependent cancers, and in the control of

ovul ation during in vitro fertilisation protocols. Background Gonadotropin

Rel easi ng,d#hsmeae (GRH, al so known as Luteini zi ng Hg BoReh easi ng
Hormone, LHRH) is a decapepti de hornone produced in tﬁﬂeﬁygot hal anus. Upon

release it is transported to the pituitary, where it causes the secretion of
Fol Ilicle Stimulating Hor nReedhid@nrANGiabbifidd Ni zi ng Hornone (LH). These two

hormones then act at the ovaries (in fefmales) or the testes (in nales).
They control folliculogenesis and ovulation in fenales and the rel ease of
steroi d honmaest inventoot rblateB ks seresl of eomedoersis tat attsasvanthgbnisty etctbgini sed t hat

over - Seor Bk leddl! Ol ArBARADAES,8AN e YEkhETEA Moriiobbang heal L. For

exanpl e, certaln neopl asns rostate cancer) and

endonet ri B%’W%"eé#eéerﬁ?’ﬁr?ﬁ"!"éﬁ )2 ’Hlt@nc%ir‘@r%l"ﬂ"qt'@ilé‘l’f@g inyexfestiitaiar  nodul ate t he
hypot hal apfooeqn. t ui t ar y- gonadal axis are therefore of therapeutic interest,
The first conpounds used clinically were GhRH super-agoni sts. These are
anal oguesgQfigfelfi that retain all the biological actions of the native

hor mone, but Whl ch are admnistered In such a way as to cause chronic

activatio 0 ys this

hr on ¢ ageoHoRs RoRRel B Lt Aot Blolin B PR Rl e BRI, L0 *ana Fom
and LH | etlermend 4HRH) tphae d@lcras%ctblskahmrmg@ pilodused inetbe fugz&lmamwﬁs ther, in the first
few days, rdlchtis %Q&ﬁeﬁetr@\mﬁua@rmwda%s% sécrstloR B olidik smlmn an result in a

“flare" t t his h devel t
of | cnir aRE SHES TR 8 Aot gyedt 1 Pesh St e e et R 1 ed o rhe
di scover yousfiesdin frmafes) or e testes(in ahelesintTagomentst bolicuingenagis endaywation in

females and the reiease of steroid hormones in both males and females.

it is widely recognisad that over-secretion of steroid hormones can be detrimenial to the
health, For example, certain neoplasms {such as breast and prostate cancer) and
endomstriosis are promoted by high steroid levels. Agents that modulaie the
hypothalamic-pituitary-gonadal axis are therefore of therapeutic interestt  The first
compounds used clinically were GnRH super-agonists. These are analogues of GnRH
that retain all the biological astions of the native hormong, but which are administered in
such a way as to cause chronic activation of the GnRH receptors. Within a period of a
few days this chronic activation causes down-regulation of the receptor signaling, and FSH
and LH levels fall. The disadvantage with these agents is that, in the first few days, they
cause an over-production of FSH and LH which can result in a "flare" reaction. Because
of this, attention then moved to the development of GnRH antagonists. Meodification of the
peptide sequance has led to the discovery of a number of peptide antagonists that are now
in clinical trials. However, because these compounds are stili peptides, they must be
given parenterally (usually by subcutaneous or intramuscular injection). They are also
relatively expensive to make and purify. Agccordingly, there exists a need for
therapeutically effective non-pepfide GnRH antagonists, and particularly for compounds
that can be administered orally and that are inexpensive.
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Accordingly, there exists a need for therapeutically effective non-peptide
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Descri pt V84¥%$3% he | nvention. PCT/ GB03/ 01042 W di sc?éﬂz@cﬁfeafoé‘?n a series of
aryl sul phonam des that are potent and sel ective antagonists at the GiRH
receptor. o4 r.di i first aspect, the present invention conprises
comoundsaﬁﬁ%ﬁﬁﬂé@glﬂ&eﬁ?@g “Wes accor di ng to general formula 1, and
pharmaceutical |y acceptable salts thereof. 2 Re XR 4 Rat WNR 1 In
this genel'§| diopq, bpiginea geries of andasyipharaidss 1aal| &g tROlENE PBNSRECtMd A5, where A5
may be earitdyemists=aRhe GoRH reldept@n dARGrdingly, i e firshipid; the pikserdinverion A4 may be
either a A 1S t d h that the
ring incl %mbﬁégeggéo mm%gs i‘@rcg%? vd\éé\ﬁ\%@e earcgogd'ﬁgr ?érzé,gkegﬂefogﬁﬂ & % must be AS
and t he obWEvaceuficrllyproertable salts thefgpbn A4 is A5, such that the ringis a

si x-nmenbered ring, then all of A - A nust be A5. The group R may be
selected fromH (a hydrogen atghr), NHY' and COY2. In any of these cases the
group R2 is H. R X Rl
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In this general structure A’ - A’ each may be selected from A® and A®, where A® may be
gither =CR™- or =N- and A® may be -NR*-, -O- or -S-. A* may be either a covalent bond
or A®. When A is a covalent bond, such that the ring including A’ - A* is a five-membered
fing, one of A! - A? must be A® and the other two must be A%, When A* is A%, such that the
ting is a six-membered ring, then all of A’ - A’ must be A®. The group R’ may be selected
from H (a hydrogen atom), NHY® and COY2 In any of these cases the group R? is H.
Alternatively, R! and R* may both be methyl groups or together may represent =0 so as to
form a carbonyl group. The groups R?, R* and R® are each independently selected from
H, lower alkyl and lower alkenyl groups. The groups R%, R” ,R® \R? ,R" R and R" are
each independently selected from H, lower alkyl groups, lower alkenyl groups, NH,,
halogens (F, C! and Br) O-alkyl, O-lower alkyl, O- fower alkenyl ,CH;NMe, and CF;, The
group R"™ is selected from H, F, Cl, Br, NO,, NH;, OH, Me, Et, OMe, NM; and CFs. The
group R is selected from H, methyl and ethyl. W is selected from =CH- and =N-. X s
selected from CHy, O, S, SO3, NH, N-lower alkyl and N-lower alkenyl groups. The group
Y'is selected from CO-lower alkyl, CO- lower alkenyl, CO{CHa),Y®, CO(CHZ),COY? and
CO(CH,),NHCOY?, where b Is 1-3. The group Y? is selected from OR'™ , NR'"R" and
NH(CH,)cCOY?, where ¢ is 1-3. The group Y? is selected from alkyl, lower alkenyl, OR"
and NR'™R". The group R is selected from H, lower alkyl, lower alkenyl, and (CH,),R"®
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Al ternatively, R and R2 may both be nethyl groups or together may represent
=0 so as to forma carbonyl group. The groups R, R4 and R5 are each

i ndependently selected from H, lower alkyl and | ower al kenyl group$.g MAYE06
groups R5, R ,RS ,R9 , R10O ,R'" and R' are each independently selected from
H, |ower al kyl groups, |ower al kenyl groups, NH2, halogens (F, O and Br)
O al kyl, O-lower alkyl, O- |ower alkenyl ,CHZNWe2 a he group R' is
sel ect ed™OMAH® F, O, Br, NO2, NH2, OH, Me, Et, or\]}gc'f%é"’%nd CF3. The
group R14 is selected fromH met hyl and ethyl. Wis selected from CH- and
=N-. X is_, selec d 1 N- | owe

al kenyl g‘r”geur%g s i gmflp% an(asR séer?' S%énge?énd?ﬂﬂbﬁ'?céﬁg?mx'I koﬁeg I ovver

al kenyl , @@0@1«29%@9? @dpqmey BEOCH: A dCHABO( (e )aeiEyis ORvaeshemyb i s 1-3. The
group . bx‘éu;ﬁtﬁ|aﬁr'ﬁtb@lﬂtlcfﬁeféfﬂc@ajs@teeted%mﬂﬂyl @ﬂﬁ'\fdu’!\ﬁ"(o thmenWere cis 1-3.
The group Y vl S 3tedf ]omal i g: Iel td% . @ NR'R'. The
group R15PY™8Ys JFBEEBY PP H, 9% rs%ﬁafz 'l%\% SgRERY %R (are)9R' 2 1
6 MAY 200e<aiEolyBAT iBg@oRCETRE o 4P Ome@% have g lqer alkyl Iwuglobups R16 and R’
are each johee fsﬁbs‘ﬁﬁlbﬁc'ﬁzﬂﬂseﬁeﬁ:@mr&'h ol @M\PE s MY IN-1B0 akfPaRd 2Rt 6 or

t oget her gre - CH2) 2-. The group R16 is OH a phenyl group or an
aromatic MWt 5?9 I e sel ected from pyridyl, pyr| m di nyl, pyrazinyl, fury[,
thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, i soxazol yl, t hi azol yl,

i sot hi azolnyirtheraspagisping presenbiaieaficnLemiyrisesdpharmacaelicazempsiionufiersiof  whi ch may
optional | ynehﬂ\ﬂ&e ativeONRhts ad K)td)m@ﬁﬁw&:c@ﬂmg tcoysnerafiolcRily I, ¢ Qsdofsubst i tuent. Z

Is sel ect O?an én%rgc%_ldln ge Efl %o%ﬂla %"_!Jr ﬂll\é' érggﬁatmr?lo}(%ch %E) arm’a\léeluﬁ’var al kenyl. In

further asp |nvent I on armaceut cal

conposi ti RATPRFIIOR enel me H@%Feﬂtwt%féﬁ%“%@é aditjogs. corrpound according to
general formula 1, the use of a conpound according to general formula |I for
the pr epaBetailedm'ieafripﬁucbf the Ipyemtiomceut i cal

In a first aspect, the present invention comprises compounds which are derivatives
according to general formula 1. '
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The ring including A' - A Is a five- or six-membered carbocyclic or heterocyclic group.
The dotted circle within this group is intended to indicate that the ring Incorporates the
appropriate number of double and single bonds for an aromatic ring of the corresponding
size, namely two double bonds and three single bonds for a five-membered ring, and three
double bonds and three single bonds for a six-membered ring. Subject to certain
provisions depending on the nature of A%, A" - A’ each may be selected from A® and A,
where A® may be either =CR™- or =N- and A® may be -NR™-, -O- or -8-. A* may be either
a covalent bond or A®. When A* is a covalent bond, such that the ring including A’ - A'is
3



conposition, and nethods of treatnment of certain nedical conditions.
Detail ed Description of the Invention In a first aspect, the present

i nvention conprises conpounds which are derivatives according to g?gﬁh@bWB
formula 1. 12 RZ R4"(,X_R 1 The ring including A - AAis a five-

si x-menbered carbocyclic or heterocyclic group. The dotted circle within
this gro IS intended to indicate that the ring inc t he
approprlggﬁ WatBer of doubl e and si ngl e bonds for anpgﬁgﬁg@ﬁé ring of the
correspondi ng size, nanely two doubl e bonds and three single bonds for a

L) v Tonbpchdr s cADthd Hhecee HRYEL & RPRISE: HIGAR ! DR AONIS 1o

si x- menber rn to certaln rovli Si.on ependi on the nature of
M, A - B3 @&BH\%{V ’B%‘SsaeWé@F@EPf?drfé’ﬁi t)@ alhRf A5 A m»ﬁé}ee“ A5 be either
=CR'- or rMHctiomdiASonthy ingdo haWikons of @ folloing four.padstimiurdde ei t her a coval ent

bond or A Wen A' i s a coval ent bond, such that the ring including A* - A
iIs 3 1 8 MAY 2006 WO 03/0783%8 PCT/GBO3/01942 a five-neppered ring, one of
A - A nus b nd t $§}’J Qr,5 W@éﬁ;ﬁigb A" such that
the ring i i X neangéd NN the@’él firA - A3 A5 These
restrictions taw for the ralag’ to have oaesdf the folfoyiig four

part-structures. 2 3 4 5 For part structures 2 - 4 the tmn gr oups
represent ed by2A5 are indepe;dent of each4other

5

For part structures 2 - 4 the two groups represented by A° are independent of each other,
so that both may be =N- or =CR"-, or one may be =N- and the other =CR™-. Similarly, in
part-structure 5, the four groups represented by A® are independent, so that all may be =N-
, all =CR™-, or between one and three may be =N- and the rest =CR™-. Furthermore,
when a compound has more than one occurrence of =CR™-, the value of R™ for each
cccurrence is independent of the others. In all cases, the 1,3-relationship between the
carbonyl and aminomethyl substituents is preserved.

The group R! may be selected from H (a hydrogen atom), NHY' and COY2 In any of
these cases the group R%is H. Alternatively, R' and R? may both be methyl or together
may represent =0O so as to form a carbonyl group.

The groups R?, R* and R® are each independently selected from H, fower alkyl and lower
alkenyl groups.

The groups R, R7, R® ,R? , R™ ,R™ and R* are each independently selected from H, lower
alkyl and lower alkenyl groups, NH;, halogens (F, Cl and Br) O-alkyl, CH,NMe; and CF,.

The group R™ is selected from H, F, Cl, Br, NO,, NHz, OH, _Me. Et, OMe, NMe; and CF,.
The group R* is selected from H, methyl and ethyl.

W is selected from =CH- and =N-,

X is selected from CH,, 0, S, SO,, NH, N-lower alkyl and N-lower alkenyl.

The group Y' is selected from CO-lower alkyl, CO- lower alkenyl, CO(CHg)pY?,
CO(CH,),COY? and CO(CH,),NHCOY?, where b is 1-3.
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so that both may be =N- or =CR13-, or one may be =N- and the other =CR13-.
Simlarly, in part-structure 5, the four groups represented by A5 are

i ndependent, so that all may be =N- , all =CRt3-, or between one and & WseBmis
may be =N and the rest =CR13-. Furthernore, when a conpound has nore than
one occurrence of =CR 13-, the value of R 13 for each occurrence is

I ndepend he others. In all cases, the 1, 3-rel g}l bet ween the
car bonyl %a}agrﬁ;snonet hyl substituents is preserved. ?ﬁ%’%?@&%‘% may be

sel ected fromH (a hydrogen aton), NHY' and COY2. In any of these cases the
group R2 *rﬁeéﬁn %E%El@é%a‘f?éﬁ#dRﬁ,ﬁR‘ﬁﬂ“q ﬁ@l—l(&ﬁéd@ﬂ’“mn@%cﬁﬂ Byl or together may

represent = orma car ony grou he groups R3, R4 and RS are
each inde enden selected fro wer  gl,k 4 ower al kenyl groups.
The gr oup<MRESWP 7>§sﬂe°t rom 'Wﬂ?idf’eé?q'ﬁ"ﬂl@ %/%“ﬁg%] i ndependentiy sel ected
fromH 1lower alkyl and Iovver al kenyl groups, NH2, hal ogens (F, C and Br)
O al kyl , ChogueR’ aﬁ%f'e@eéfm"rﬁelowam ima'k@vls@dé‘éﬁé@ whemals 0 O, Br, N2,
NH2, OH, Me, Et, 1CE;]VOe 1IY\II\/OeZ and CF3. The group R14 is selected fromH,

met hyI andlheenrmtydsR Wid B"' sreleacttimsigdpdndently se@idted &romd H-Iwer 3kyl, pweredlkee ed from CH2,

0, S, $023nd|\(~bhz) Nﬂl gw@@thalggjcﬁgq(bhbomer al kenyl . The group Y1 is select ed
from CO | owner | oner al kenyl, CO(CH2)bY3, CQ CH2)bCOY3 and

CO( CH2) bN r / GB03/ 01042
The o oup‘f%%@ %’2 8 %dﬁh??%sn%‘a‘én Mﬁf%@%@@%%%@?@%%@%er e c is
1-3.  ThePymising. Pwaznyl dwyledesy. pyglyh MBiazelyiaPRgEO |%@* k@Y, OR15 and
NR BR17. 'tﬁtaeolygrmza;u&nazslylselaeeioedaﬁdrtmamdzlmyll eawA rof avhilsly may biematly al kenyl , and

(CH2) aR78 rom & ?&r!lé{isor(l)owérekkeﬂ_\!ﬂ'&o%rs%ﬂg le and R' are each independently

selected enyl
Z is selected from O, CHa, 8, SO;, NH, N-lower alkyl and N- lower alkenyl groups.

in the context of the present specification, lower alkyl groups include linear, branched and
cyclic alkyl groups of up to six carbon atoms, including, but not limited to, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, terf-butyl, pentyl, ferf-amyl, neopentyl, cyclopropyl,
cyclohexyl, cyclopropyimethyl, and the iike.  Lower alkenyl groups include mono-
unsaturated linear, branched and cyclic alkenyl groups of up to six carbons, including, but
not limited to, allyl, but-2-eny!, cyclopent-3-enyl and the like. Alkenyl groups wherein the
double bond is at the point of attachment, such as vinyl and 1-propenyl, are not considered
to be lower alkenyl groups in the context of the present specification.

Certain compounds according to general formula 1 are capable of forming salts with acids
orbases. For example, compounds according to general formula 1 which have an acidic
functional group may be capable of forming sodium, pofassium, calcium, magnestum or
tetraalkylammonium salts upon treatment with the corresponding hydroxide, carbonate or
bicarbonate, or of forming trialkylammonium salts upon reaction with the corresponding
amine. Alternatively, compounds according to general formula 4 which have a basic
group may be capable of forming addition salts with inorganic and organic acids such as
hydrochloric acid, sulphuric acid, phosphoric acid, acetic acid, trifluoroacetic acid, benzoic
acld, pamoic acid, citric acid, fumaric acid, methanesulphonic acid and the like. To the
extent that such salts are pharmaceutically acceptable, they are considered to be included
within the scope of the present invention.



and (CH2)aR18, or together are -(CH2)2-Z-(CH2)2-. The group RBis OH a

phenyl group or an aromatic heterocycle selected frompyridyl, pyrimdinyl,
pyrazinyl, furyl, thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazol Y18 MAY 2006
i soxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl and

thi adi azolyl, each of which may optionally have a |ower alkyl or |ower

al kenyl group substituent. Z is selected fromO0O, CH B4z NH, N1 ower

al kyl anWOgUBYHer al kenyl groups. In the context ole’qlﬁ:em?r esent
specification, |lower alkyl groups include linear, branched and cyclic alkyl

g[ﬁulos of THéFbanQouﬁBsXadé@fiih o n@@forﬁﬂh%y%lu?@‘é?a Bromlelsferéogéimto trre: hyl '
e ’ 1,SOPr 0 ert- ert-a ,
neo)[;ent yl 8 %’3‘% r S t{ﬁspy '{998‘?%%8WIEXNQWY@HF%VFM“Hﬁf’ ca %/sne li ke. Ezwer

al kenyl gmntps!ens o Higndreqmenco - Sughgsamersa eithdr dldneea s mlstusaauh@tdimrbdt cyclic al kenyl

groups  Of ndifnifed toSrhebrficHhiArRS, ard A6 Méad@ad 4 wmnﬂhe Ldopd beagk fresenell | Y (,
but - 2- enyﬁ\@ tiloéd opent - 3- enyI and the |ike. kenyl groups wherein the

doubl e bo at the point of attachment, such as vinyl and 1-propenyl, are
not considered to be |ower alkenyl groups in the context of the present
speci f i calftiaoeferss ramip#imernnihe wregant %@%PWFW”E’%‘ geniEednd 3c6ordind ¥ 1 are capabl e
of form ngnealfdrautt whersis Rtiand Rdaredbames. For exanpl e, conmpounds according to
general formula | which have an acidic functional group may be capabl e of

form ng smdhda{a prefeﬁrmuaaimemh@wemm lﬂ%gfbﬂ%bMﬁﬂsQJa cdnipbid@kéydiRmoni um sal t's
upon treat nen

corres g xi d carbonate or bicarbonate,
or of for gﬁﬁerﬁi%rg'f"ﬁy H’Pﬁfﬁ'ﬂl%rfgsaalf"f’%r ﬂffgﬂr g@ﬁ’c?qlfe&ﬂ PFPh 2 2HEEor r espondi ng
am ne. Al greferalit @ wethy groeenpounds according to general formula | which have a
basic group may be capable of form ng addition salts with inorganic and
organi c akihesprefarréasembboyimienthé present idhtibn cortiprizBil ¢otpdgiddicegadis phor i ¢ aci qa
acetic a 0 C ,ac @NZ.0JnGs citric aci
fumaric %ge eFa”oE th”% Q&ﬁl}éhﬁ‘c éﬂanamaﬁ% 4"% %ﬂ(edpre@%g? Eeyaa?é l’nt t hat such
salts ar e‘%ha?ﬂ%f@%@f?r@ﬁ ﬂj‘daﬁ%'épﬂ'ab'b"@fe PEGF%%P‘Véilleco‘iqﬁ"éiér@%l-@'d‘ be i ncl uded

W t hin th@datieperRBl Wb pffmRNA’ IAPURINi a0 =CHD and A? is =CF- or =CCI-. in
an alternative more preferred embodiment, one of A' , A2, A* and A* is =N- and the others
are =CH-. Most preferably, A' is =N- and A%, A* and A* are =CH-.

In another preferred embodiment, the present invention comprises a compound according
to general formula 1 wherein A* is a covalent bond. More preferably, A' and one of A?
and A® are AS, with the other being A®. Most preferably, Al is A%, one of A% and A® is =CH-
and the other is -S-.

In another preferred embodiment, the present invention comprises a compound according
to general formula 1 wherein at least three of R® —R'® are H. More preferably, four of R® —
R™are H and one is halogen or triflucromethyl. Most preferably, R® ,R7, R® and R are H
and R? is halagen or trifluoromethyl.

in another preferred embodiment, the present invention comprises a compound according
to general formula 1 wherein R' is COY? and R®is H. More preferably, Y2 is NR'™R" or
NHGH,COY®.  Most preferably, Y? is NH-CH-R™ or NHCH,CONHCH,, where R™ is
pyridyl or 3-methyi-1,2,4-oxadiazol-5-yl.

The compounds according to general formula 1 can be prepared by two routes, as outlined
in the following Scheme.



1 8 MAY 2006 WD 03/ 078398 PCT/ GB03/ 01042 The conpounds according to genera
formula 1 may include one or nore stereogenic ("asymetric") centres. Such
conmpounds exhibit optical isonerism and so can exist as enanti omer$§odaf 2006
di astereoners. Such isoners, either alone or as m xtures, including but not
limted to racem c m xtures, are also considered to be within the scope of

t he present invention. In a preferred enbodi nent, 3 i nvention
conpri se¥O8 ¥ Hound according to general formula 1 (§&§'ﬁ and R are
both H In another preferred enbodi ment, the present invention conprises a
conpound accordi ng tozgeneral fornula % wherein RS |saa | ower al kyl or

| oner al kegp , d rore® prefeRa y a met hy1|3I grgup. | n anot her
preferred emyddiyents e presental nuEpti su"l conprgses ta ceffpound accor di ng
to general fgornulla 1jwherei® A AR Aﬁ and A‘@rg 3 A More preferably,
they are aRl =" or three a %~* and one”j g More preferably
still, A, A andHA a =CH andAA2 is =CR13-. MYt élt”ably, A, A3 and

=CCl -5 | ternati ye nore preferred

A3 and A4 is and the others are =CH. Most
preferably, A" is =N and A2 , A3 and A" ake =CH. In8another preferred
enbodi ment, the present pnvention conprises\a conpound according to general
formula | wherein A is a coval ent bond. Mrnre preferably, A and one of A2
and As are 2 With %heRbther bei ng A5. (Mbst pr, ably, A" is A5, one of A2

A are =CH and is
enbodi nent, one of A

and A3 is = er is -5-. In anot her refﬁgred enbodi nent, the
present inventjon onp |ses a conpoung gheral fornul a
wherei n at I F§4-3R10 are H. ubre prefera ly, §our of RS - RI10
are H and one i s"hal gen ET)&ﬁ'flyoronethﬁh-SMb§y9| Ry, R,R7, R and
R10 are H 0
16 8
\‘"Q,A R i R
10 R

&)
[\Y

A, O=n—0

[~
mm m\l
m-—\ x—l

-2 [\~

/4

<7 N
Z X

Three starting materials, corresponding to general formulae 6, 7 and 8 are required.
Either 6 and 7 are combined to give an intermediate of general formula 9, or 7 and 8§ are
combined to give an intermediate of general formula 10. Thereafier, either 8 and 9 or 6

and 10 are combined to give the product of general formula 1. In order to avoid side-
7



and R is halogen or trifluoromethyl. In another preferred enbodi nent, the
present invention conprises a conpound according to general fornula |
wherein RL is COYY and R2 is H More preferably, Y2 is NR 6R17 or 1 Y2006
NHCH2COY3. Most preferably, Y is NH CHZ-R7 or NHCH2CONHCH3, where gﬂ%‘:g
pyridyl or 3-nmethyl-1,2, 4-oxadi azol -5-yl. The conpounds according to general
formula | can be prepar ed by two routes, as outli neq,CTycﬁm §d@yof ol | owi ng
Scheme. %0 B%8%AY 2006 WO 03/ 078398 PCT/ GB03/ 01042 OH 4 03 R5 1 ~RS 5 ,Y *N
Ri2( J14 1 A~-qt-A OAS O Three starting materials, corresponding to general

formul ae actiohs a.ndnu&;sain@ be Gddése Rl to eﬂlﬁw@ﬁprcﬁna@@ro?ecﬂfgegr&@e‘lii’um@d to give an
I ntermedi a%ta?n Q?Qeg%ﬂﬁé g{lnthfegs mﬁjh uieoof SLﬁ_fll eorc%er%j ?ge%;roupéllst \Héflrpo él‘g 8 glr Vg agn d 10

i nt er nedi ate' o ener a Ot mul'a fea
are conbléﬁfecfot%‘a@P'VéB% fReeeps. AW drotestivegeraeds 41 OrpeftiRuntgess”, Wilﬁiyd‘i&‘tWer to avoid

side- 7 Ivofk 108 2Q@&cular, the amino group of starting material 7 is likely ta be incompatible
with the conditions required fo effect the reaction of 6 with 7 and so will need to be
protected.  Suitable protecting groups are, for exampie, tert-butyloxycarbonyl (Boc} and
benzyloxycarbonyl (Z) groups. The carboxyiic acid group of 7 may also require protection.
I so, it may be protected as an ester such as the methyl, ethyl, teri-butyl or benzy! ester.

It will be apparent from the Scheme that the two synthetic strategies require the same
chemical transformations and differ only in the order in which these are carried out. The

two transformations are:

i formation of an amide from a carboxylic acid and a cyclic amine (6 +7 — %; 6 + 10 >
1); and

ii farmation of a sulphonamide from a sulphony! chloride and an amine (7 +8 - 10; 8+ 9
- 1).

The formation of an amide is a well known operation. The carboxylic acid and the amine
are mixed in an appropriate soivent, which is generally an aprotic solvent such as
dichloromethane or dimethylformamide, and a condensing agent is added. A large
number of such agents are now available, Suitable agents include carbodiimides such as
dicyclohexylcarbodiimide (DCC), diisopropylcarbadiimide (DIC), and N-(dimethylamino-
propyl)}-N-(ethyl)-carbodiimide {water-soluble carbodiimide, WSC.HCI, phosphorus
derivatives such as (benzotriazol-1-yloxyjtris(dimethylamino)phosphonium hexafluoro-
phosphate (BOP), (benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
(PyBOPtrademark) and bis(2-oxo-3-oxazolidinyl)phosphinic chloride (BOP-C1}, and urea
derivatives such as O-(benzotriazol-1-yl)-N,N,N' N'-tetramethyluronium hexafluoro-
phosphate (HBTU). A tertiary amine may also be included in the reaction mixture.
Examples of such tertfary amines include triethylamine, diisopropylethylamine and
4-dimethylaminopyridine. The reaction is generally carried out at room temperature or at
a lower temperature such as 0°C or -20°C. In cases where the reaction i's slow, it is also
possible to warm the mixture to a temperature notf greater than the boiling point of the

solvent.



WO 03/ 078398 PCT/ GB03/01042 reactions, it will usually be necessary to

enpl oy appropriate protecting groups during certain stages of the
synthesis. The use of such protecting groups is well known in the agtMayBas
exanpl e, see Greene, TW "Protective Goups in Oganic Synthesis", Wley,
New York 1999. In particular, the am no group of starting material 7 is
likely to be inconpatible vmth the conditions required to 2{)ect t he
reacti onWer38™HBth 7 and so will need to be protect &8N % bl e protecting
groups are, for exanple, tert-butyl oxycarbonyl (Boc) and benzyl oxycar bonyl

(2) o °“p§hebfm%uo‘ﬁao¥S’%’&?%w%ha?n‘&% 9@?5 %Iﬂm n %eﬁﬁ% Etle%?rﬁlgyl t‘ﬂé‘ét[l ot otection. If

so, , tert-butyl or
benzyl esF'ﬁqﬂde F“{!d WPIﬁm"I?eararjfdéﬁdeﬁta”f #Pmﬁ'i? tSPiEe"Séll*Fé?niS @lﬁéﬂmfﬁ%"hﬂb synt hetic
strat egi egimegiintatidenia th@Resefdaesn & abriidrf amFit Offdreéxdaps wBElIeHidef er only in the

order in M\'h p%"x!&%\ﬁﬁ are %ad’rﬁetﬁgan?no%ndme H‘H\Qetranzé}a Fr@te{dgng are: |

formatlono [oma aci d"and i'C amne (6 +7 -+ 9;
6 + 10 -, condgnsinggagnt i The srastieniisorencsplly aerfprmgste rawacdeon fegwweratusul phonyl chl ori de
and an amne (7 + 8 -410; 8 + 9 The formation of an amide is a well known
oper at i onTheTdteeting awaleoizly (8, § and i8)] a@oepbileze acootding to putdishid xethotls) caby appr opri at e

sol vent . hiflioh1o9REEBlbbos. HschRBbdsh Y BilosSHED i8Smndiotahpr oret hane or

di et hyl f or mam d a condensi n IS a nber of such

agent s ar & ﬂ?ﬁ/\f“&‘#&?tl"a'b]"éhe B p Ul AEr 5%%??%”‘??8?'385“85’?%?‘%% ‘?ﬁfes such as

di cycl oheguych egerisiook andinadifi¢ErEwill bdiobgmip tatipysk Earilzoditithe sre (DI C), and

N- (di met hyl am no- propyl)-W (ethyl)-carbodiimde (water-soluble

(cgr bodlt i m@%myﬁﬁdslﬂom.@w@@amd tbtﬁmutmaﬂe\@aﬁem\éﬁ& sé’ééiﬁ@a:%é@ﬁnlsts of the Hosohat
enzotri ri.s(dime exatluoro- phosphate

( BOP) , (bgﬁ??epﬁ’gofﬁ%& i?rfe#s%'il%rt@l F’??En’%gﬂﬁ%s "H}r?{ef'i‘ef 'tior ophosphat e

( Py BOPt r aitiwkpgtet jn tﬁmatlb@r@yszomm EOFMFZ'EJQE il pgmPopkAssyshibaiuseccinitor i de (BOP-Cl),

and urea tréiﬁ‘:ﬁelnt\/ﬁtcbﬁéﬁﬁh@rﬂ&*é cﬁﬁendent cancers, such as cancer of the breast or of the

O (benzot Erios?a% 1]he¥ Irr)ay Igllsy b'ér used tot t?eta[ ‘E’]‘éﬁ‘?éan elroltjig %er:cj'{lrgnsh gtﬁ: fals. Lb%rﬁig(?ﬁ
prostate hyperplasia and endometriosis. Because of their ability to block the release of
LH and FSH, the compounds can be used to regulate fertility. They can be used as
contraceptive agents in either male or female subjects. They can also be used in assisted
fertilisation progranis where it is necessary to control the levels of circulating hormones in
order fo optimise the chances of obtaining mature ova, They may also be used in the
management of criminal anti-social behaviour.

in a second aspect, therefore, the present invention comprises a use for a compound of
general formula 1, which use is as a therapeutic agent in human or animal medicine.
When employed for this purpose, the compound will be formulated and administered as is
generally known in the art, and as further described below.

In a preferred embodiment, the compound is used as in the treatment of a hormone-
dependent cancer, benign prostate hyperplasia, or endometriosis, as a contraceptive
agent, as an adjunct fo an assisted fertilisation program, or as a behaviour-modifying
agent. In another preferred embodiment, the compound is used in human medicine.

In a third aspect, the present invention comprises a pharmaceutical composition which is
characterised in that it includes at least one compound according to generai formula 1 as
an active agent, The composition may be a solid, such as a tabiet, capsule, powder,

suppository or the fike, or a liquid, such as a solution, suspension, emulsion or cream. The
9



phosphate (HBTU). A tertiary amne may al so be included in the reaction

m xture. Exanples of such tertiary am nes include triethylam ne,

di i sopropyl et hyl am ne and 4di net hyl am nopyri dine. The reaction is 1geRgy #kd v
carried out at roomtenperature or at a |ower tenperature such as 0C or
-20C. In cases where the reaction is slow, it is also possible to warmthe
mxture to a tenperature not greater than the boili nﬁlgﬁéo%mg the solvent.
8 1 8 MAYUSHHE O 03/ 078398 PCT/ GB03/ 01042 The fornm a sul phonani de
is also a well known operation. Cenerally, the sul phonyl chloride and the

am ne ar ¢ ﬁaﬁ%a'n%yainﬁltﬂig rs%ﬂ gxcﬁ;%l\t\é ea]gtares #&Qraﬁf kn%\uﬁ *M We a?f ‘H&ﬂﬁl Or

di met hy | f &7

triet hyI ahylng agerts, ibigisg @WFSeﬂﬂ‘?Pt&rﬁ'%ﬁé’s%ﬁfd 'Ubﬂﬂﬂﬁﬁe%qwma,nﬁf?ﬁé'ﬁﬁﬂﬁﬁjl ne) There is
no need t endaighduihg ag@itslensi ng agent. The reaction is generally perfornmed at
around roomtenperature. The starting materials (6, 7 and 8) are prepared

accordi ngpt o {Jﬂ?émed ShBskimEk nad %omﬁHsmgV is énpﬂﬂet loF 2hds@B Ssultfdie! 3£/ MEt hods.  I'n

sonme cases, | be necessary or desirable to carry out final

modi fi cat ?Ws"f"l?}/‘t he nol ecul e after the three conponents have been
assenbl ed. Such extensions and nodifications will be obvious to those
fam |iar RiarptherHsefgirad. empdimentnfis remgosiiet &r btendpdtfor Hereptent Srarul a | are
pot ent anﬁbrrﬁ@ﬁ@bﬁdm@ermmaa@@nbaﬁ@ gifosthﬂaehypéiﬁahhrenc@a&@ﬁetnomeaefa)re they are

useful i nco%ira% ggtnrfee %(t%p‘png an aqlu%aq rpas%ljgt%d M}‘Fsc?gén prv%zla'g]l m, or 3s a'b%v:?r%at ed in the

pat hophysiol 0 At comnpoun use treat ment of
certain h@?%'ﬁﬂeﬂ%@pendent cancers, such as cancer of the breast or of the
prostate. They may al so be used to treat non-cancerous conditions such as
beni gn pihesitathesperh dhepirentain@niibn endpives 8 usssfosa cBepmnd eccotling leei r ability to

bl ock t hegd gl G356t wahléhms@iggs E Srhpohd EorGPRRMAL FeaF ShpB&icHSed to regulate

fertili ty They can be used
In a fifth aspect, the present invention comprises a new method of treatment in human or
animal medicine, which method is characterised in that a therapeutically effective amount
of a compound according to general formula 1 Is administered to the subject in order to
bring about the desired outcome.

The compound, when formulated as an appropriate pharmaceutical composition, may be
administered by any suitable route, including oral, buccal, nasai, pulmonary, rectal,
vaginal, transdermal, intramuscular, subcutaneous and intravenous administration. The
amount administered, and the frequency with which the administration is repeated, will be
determined by the attending physician {or veterinarian), taking in to account the condition
and medical history of the subject and the therapeutic outcome desired. A typical human
dose wil! be in the range of 0.1mg to 500mg. The dose may be administered once per
day or up to four times per day. The course of treatment may involve a single
administration or repeated administration for a period of a few days or weeks up to several
years when the condition being treated is chronic.

In 2 preferred embodiment , the subject Is a human male or female.

In another preferred embodiment, the condition being treated is a hormones-dependent
cancer, More preferably, it is prostate cancer or breast cancer.

In another preferred embodiment, the condition being treated is endomaetriosis.

10



contraceptive agents in either male or femal e subjects. They can al so be
~used in assisted fertilisation prograns where it is necessary to control
the levels of circulating hornmones in order to optimse the chanqggqﬁ
obtaining mature ova. They may al so be used in the nanagenent of M 40P
anti-social behaviour. In a second aspect, therefore, the present invention

conprises a use for a conpound of general formula 1T which use is as a
t her apeutY@%4g8EH in human or ani mal nedicine. \WenPEHFBRAY2for this

pur pose, the compound will be formulated and adm nistered as is generally
known in the t, d as further described below |n a preferred enbodi nent,
t he corrpodrhci’"?( °r u%rgfg" seﬁnaodgrﬁeé'gt‘ﬁh%a"f’ RE %ﬁ"galr%%nagn'ﬁeﬂgﬁﬂ%nt cancer,

beni gn pr dgtemagiahyper pl asi a, or endonetriosis, as a contraceptive agent, as
an adjunct to an assisted fertilisation program or as a behavi our-nodi fying
agent . | n roanothérgrefinee ERbddetknt Ha@ehdiBbeing tidstaCio MRAMIND 14 SartldGi@tthé N human

nmedi ci ne. I i nvention conprises a
pharnaceu€+%g%ﬂ%§#%%§ﬂ?¥%%§ﬂﬁ%%%ﬂﬁ%ﬁé%ﬁgracterised inthat it includes at

| east one conpound accordin 0 general fornula I as an active agent. The
conposi t i SHRES pf?ge"& s'af’ﬂida',‘e%é &@ﬁgﬁé}ﬁﬁ UpaipeHs to proide, Facslifer | suppository
or the like, or a liquid, such as a solution, suspension, enulsion or cream

The 9 1 & wrthenpoBreiIdEsBYe Jubiset iBe 3yep rHarmet okfp & 34Pies heay i ncl ude such

exci pi ent gorasittél s@xu@enaci@loh ythkipewgre.i N the art, including bul king agents,
bi ndi ng agents, diluents, dispersents, |ubricants, solvents, preservatives

and 1 | aVOuhd fgkekRRhien, dsMedtyiBoeh6le! € AL IRy mdheorGRTBRAPY  on 15 2
tabl et or capsule _suitable {or oral adm nistration. ?n_anpt er preferred
enbodi menEXamAfe WiFkFESENGA 19 ke flystraieieldhe Brentisngatherdaandigtting iprany

hor none- depgethelenpe af#réeentiolheni gn prost at e hyperpl asia, or endonetriosis, as
a

Examples
Chromatography refers to “flash” chromatography on silica gel uniess otherwise stated.

A, Synthesis of Intfermediates

Benzomorpholine
CO)
N
H

2H-1 4-benzoxazin-3(4H)-one (4.5g, 30mmol) was added portionwise to a stirred
suspension of lithium aluminium hydride (4.7g, 120mmol) in THF (100ml} and heated at
reflux for 3h. The mixture was cooled in an ice/water bath and ammonia solution (8mi) and
water (40mly were added while stirring. The mixture was filtered through Celite and
reduced. Chromatography (50% EtOAc/50% 60-80 petroleum ether) afforded
benzomorpholine (3.7g, 91%) as a pale brown oil.

11



contraceptive agent, as an adjunct to an assisted fertilisation program or
as a behaviour- nodifying agent In a fourth aspect, the present invention
conprises a use for a conpound according to general formula 1, whighMAISHE S
as a conponent of a pharmaceutical conposition. In a fifth aspect, the
present invention conprises a new nethod of treatnent in human or ani nmal
nmedi ci ne, which nmethod is characterised in that a tq%&ﬂﬁgg&hﬁally ef fective
amount V9?3478 %pound according to general fornmula I is admnistered to the
subject in order to bring about the desired outcone. The conpound, when

f or mul at i at e pharmaceutical conposition, may be
adninistgﬁg@%ggﬂgﬁgﬁégﬁkable Poute, i ncl udi ng gPaI, buccal,ynasal,

pul nonary, rectal, vaginal, transdermal, intranmuscul ar, subcutaneous and

i ntravenous adm ni stration. Th Q adm ni stered, and the frequency with
whi ch the admnistration is re bat d,zgﬁll be determ ned by the attending
physi cian (or veterinarian), takj imto account the condition and nedica
hi story of the subject and the t eraHeutic out cone desired. A typical human
dose will be in the range of 0.1ng to 500ny. The dose may be adm ni stered

to f ti d Th f t t t
"ol ve. 2o A8 diotarrciliment 1ol T2 anBH) e S 3wt For a per’od of
a few daythiugralywieiks hyifde (8.08.Sdmmal in dpetdfs180mirwhilhecolingritien icedwatérei ng treated i s

chroni c. g} #heRiRireWEErhrRER0 dh-BRAY stirell RRE41S YR Rklurd whs BodidBAn Wl € or fenal e.
I n anot her preferr ?ﬁ condj ti reatgd is a
b

ed enbo nt, the [ tion bej t
hor mone- d8[FEM@ERPAtT Bawale" %r”@sﬁ‘fj@deﬁ"a’y E?b""‘iefi by Ethﬂgfﬂ?fsﬂ?é? Bncer or breast
cancer. IThe adiheas fieed end egparmtztothe wegatic phdse wae meshed oith betengndt reat ed i s
endomet I iy Sried bR reaieM Yiied BitiddR DinBHARARE 1 BG TeobeBl3d (e 4giial n anot her

preferred enbodi nent, the condition being treated 1s benign prostate

Ethyl benzomorpholine-2-carboxylate

0O
0
LT

N ‘\

H
Ethyl 2,3-dibromopropionate (24g, 92mmol) was added dropwise to a refluxing sojution of
o-aminophenal (10g, 92mmol) and potassium carbonate (159, 110mmol) in acetone
(100ml). After 18h the mixture was cooled and reduced. Ethyl acetate and water wers
added and the mixture separated. The organic phase was washed with brine, filtered and

reduced. Chromatography (30% EtCAc/70% 60-80 petroleum ether) afforded ethyl
berzomorpholine-2-carboxylate (4.5g, 24%) as a red oil.
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hyperpl asia. In another preferred enbodi nent, the condition being treated is
infertility. In particular, the treatnent is part of a program of assisted
fertilisation. In another preferred enbodi ment, the ai mof the treatempay g
to provide contraception. In another preferred enbodi nent, the subject I1s a
"sex offender”, i.e. the subject has commtted sexual attacks on other
peopl e. The Present i nvention, as described above, is f%%t t)e{' descri bed by
means of YhEFEYY owi ng Exanples, which are int ended FEGCEE M2 ust rati ve of
the invention rather than limting in any way the scope of the invention.
Exanpl es refers to "flash" chromat ography on silica gel

unl ess ot ﬁgﬁgﬁ%g@mgﬁﬁ%%boxﬁfcﬁ?m hesi s of Internedi ates Benzonor pholine H
2H 1, 4- benzoxazi n- 3(4H) - one (4.5g, 30
stirred suspension of |ithium alum ni
(100m ) and heated at reflux gh.
bath and anmoni a sol ution (B gnd vvat(QH(40ml) were added while stirring.
The m xture was filtered thra ite and reduced, Chronatography (50%
Et OAc/ 50% 60- 80 petrol eum et her) att¥ orded benzonorpholine (3.7g, 91% as a
pale brown oil. Il 1 8 MAY 2006 WD 03/ 078398 Pyrri do[ 3, 2- b] nor phol i ne cc)

PCT/ GB03/ 01042
A solution of lithium hydroxide (290ml, 7.0mmol) in water {10ml) was added to a solution of

Dl ) was added portionwise to a
hydride (4.7g, 120muol) in THE

ethyl benzomorpholing-2-carboxylate (750mg, 3.6mmol} in dioxan (15mi). The mixture was
stirred for 18h and reduced to afford benzomorpholine-2-carboxylic acid as its lithium salt,
which was used without further purification.

1,2,3,4-Tetrahydroquinoxalin-2-one

oL

a) Glycine methyl ester hydrochloride (2.2g, 18mmol), diisopropylethylamine (2.9g, 29
mmol), 18-crown-6 (370mg, 1.4mmol) and potassium fluoride (1.6g, 28mmol) were added
to a solution of 1-fluore-2-nitrobenzene (2g, 14mmol) in acetonitrile (150ml). The mixture
was heated at 80°C for 48h and cooled. 0.3N potassium hydrogen sulphate and ethyl
acetate were added and the mixture separated. The organic phase was washed with water
and brine, filtared through phase separation paper and reduced. Chromatography (15%
EtOAc/B5% 60-80 pefroleum ether) afforded N-(2-nitrophenyliglycine methyl ester as a
yellow solid (2.5¢, 85%).

|

b} A solution of N-{2-nitrophenyl)glycine methy! ester (740mg, 3.6mmol} in ethyf acetate
(50ml} and methanol {25ml) was hydrogenated at atmospheric pressure over a cataiytic
amount of 10% palladium on carban. After 1h the mixture was filtered and reduced to
afford 1,2,3 4-tetrahydroguinoxalin-2-one as a yeliow solid (530mg, 99%).
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2H-'pyrido[ 3, 2-bj -1, 4- oxazi n-3(4H)-one (1.9g, 12.6mol) was added to a
suspension of lithium alum nium hydride (2.0g, 53mmol) in dry THE (100m)
while cooling in an ice/water bath. The m xture was warned to 60C amdvay 7606
stirred for 4h. The m xture was cooled again in an ice/water bath and water
(20nl) was added slowy, followed by ethyl acetate (200m). The m xture was
filtered and separated. The organi c phase was washed_w th )Nat r and brine,
dried an&’oroéfﬂﬁ?:"gd to afford pyrrido[ 3, 2-b] nmor phol i neP%MT_fqgud,m”Qg% as a white
solid. Ethyl benzonorpholine-2-carboxylate H Ethyl 2, 3-dibronopropionate

(249, 92mpy I% ed _dropwi.se to a refluxing solution of o-am nophenol
(10g, 92%? ta'ﬁ‘ﬁ?%@?@%@%ﬁfﬁ’\%gg?%@ﬁate (159, 110mmol) in acetone (100m).

After 18h the m xture was cool ed and reduced. Ethyl acetate and water were
added and the m xture separated. The c{igan' c phase was washed with brine,
g%

filtered and reduced. Chrongt 0% hyy Et OAc/ 70% 60- BO petrol eum et her)
af forded ethyl benzonorphol ar boxyl ate (4.5g9, 24% as ared oil. 12 1
8 MAY 2006 WO 03/078398 PCT/ GBe3/")t042 Benzonor phol i ne-2-carboxylic acid H

OH A solution of |ithium hydroxiddl(290m., 7.0mol) in water (10nm) was
added to a solution of ethyl benzonorpholine-2-carboxylate (750ng, 3.6muol)

i n di oxang)(akeychiorid e 0my Y6l ARl WRAStriedidrife820m! 6.38MoPRsk k@Y ERA to afford
benzonorp{l?i)u%.l nq%Z-car boﬁll %)ﬁ aCJéj as, | é,shiclgl t hi um%a t ¢ Whlxgzh was used
wi thout f WIHFEY SEFRRTRLE (6fmey 4 Smmoldn denterorpelila (BE" aMHBS I n- 2- one H
was stirred at room temperature for 18h. Chloroform (100ml) was added, the mixture
acidified with 1N hydrochloric acid (50mil) and the phases separated. The agueous phase
was hasified with 1N sodium hydroxide solution and exiracted with chloroform/IPA (85:15,
175ml). The organic extract was washed with water, brine, dried and reduced to afford 3-
acetamidoquinoline (780mg, 84%) as a yellow sofid.

b) Borane-pyridine complex (320mg, 3.5mmol) was added to a solution of 3-
acetamidoquinofine {320mg, 1.7mmoi) in acetic acid (20mi) and the mixture was stirred at
room temperature for 18h. Chloroform (150ml) was added and the mixture was washed
with 2N sodium hydroxide solution, water and brine. The organic phase was dried and
reduced. Chromatography (80% EtOAc/20% 60-80 pst. ether) afforded 3-acetamido-
1,2,3 4-tetrahydroquinoline {180mg, 55%) as a pale yellow solid.

N-(2-Hydroxyethyl)benzomorpholine-2-carboxamide

0
OTXLN/\/OH
N
H

HOBT (3.1g, 20mmol) was added to a solution of lithium benzomorpholine-2-carboxylate
{2.69, 15mmol) in dichioromethane (75mlj and DMF (7.0ml} and cooled in an icefwater
bath. WSC.HCI (3.2g, 17mmaol} was added, the mixture was allowed to warm to room
temperature and stirred for 1h. The mixture was cooled in an ice/water bath again and
ethanotamine (1.0g, 17mmol} and triethylamine (2.8ml, 2.0g, 20mmol) were added.
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H a) dycine nethyl ester hydrochloride (2.2g, 18mmmol),

dii sopropylethylamne (2.99, 29 mmol), 1B-crown-6 (370ng, 1.4mmol) and

pot assi um fluoride (1.6g, 28mvl) were added to a solution of

1-fl uoro-2-nitrobenzene (2g, 14mmol) in acetonitrile (150m ). The il MR1e2006
was heated at 80C for 48h and cool ed. 03N pot assi um hydrogen sul phate and
ethyl acetate were added and the m xture separat ed. TZ )’gﬂ;l c phase was
washed WYPHYEY8r and brine, filtered through phase %“g% PA%%n paper and
reduced. Chromatography (15% EtOAc/85% 60-80 petrol eum ether) afforded

N-(2-nitr n t | 5% . b) A
sol uti on & nnﬁl_u%égzo% u%clj ﬁro% j‘%qera%ﬁé B 3 %?\hs Tl¥e %x%re \%ﬁ%d’&&lﬂécﬁ @m’ml ) in ethyl
acet at e te'@()ﬂﬂ))" %UEWW& @Sﬁﬁiymwgﬁ&/&r"@@@rﬁ@tﬂé@ airh%ﬁhﬁ‘ﬁ%‘pherl C pressure
over a Calemd )é&dafhtedaﬂ'ﬁéll’&gaﬁf: phadé pad |vastied WiliNsahaatbd Rodikh tr@amgdn the mxture

was filter t lin-2-one as a
yel | ow soﬁa?’gn ?95%’6&'8 g@g% fJ‘(a‘fle"é’ﬁglt’ %/IWS gﬁ%ﬁﬁ%ﬁg%f%@%‘ﬂ 03/ 01042

3- Acet aridilgofprm. Zhgcmﬂtv@siroww@mm@ﬁw¢ firiee apd regyced.\dhrametasrepie(6¥410ng, 5. 2mol )
and tri etlyaasiore dhoAfi) afordstin™l(d-hytrdipetiailsatbniofphaline 2Qhidbiagtitieof

3-am noth|I qngo[sép) S(a% gl ma- 9ol ) in dichloronethane (50m) and the m xture
was stirred” 56m 1 erature for 18h. Chloroform (100m ) was added, the
m xture acidified w th I N hydrochloric acid (50m ) and the phases
separated. The aqueous phase was basified with I N sodi um hydroxi de sol ution
and extracted with chloroform | PA (85:15, 175m ). The organic extract was
washed wiN-3-Meditvet.2,4ioxadinzol-lylinety Bhenzonedpiotice-2-carheXagtide 3- acet ami doqui nol i ne
(7BOnmg, 84% as a yellow solid. b) Borane-pyridine conplex (320ng, 3.5muol)
was added to a solution of 3- acaDam doqui noline (320ng, 1.7mol) in acetic
acid (20ml) and the mxture wgs siirred at :

N
N O~
H

HOBT {1.0g, 6.5mmol) and WSC.HCI {1.1g, 5.8mmol} were added to a solution of lithium
benzomorpholine-2-carboxylate (800mg, 5.0mmol) in dichloromethane (25ml) and DMF
(4.0ml) while cooling In an ice/water bath. The mixture was allowed to warm to room
temperature and stirred for 45min. Triethylamine (0.73mi, 530mg, 5.2mmol} and a sojution
of 3-methyl-1,2,4-oxadiazol-5-yimethylamine (590mg, 5.2mmol, prepared according to H.
Biere ef al., Liebigs Ann. Chem. 1749 (1986)} in dichloramethane (5.0ml) were added and
the mixture was stirred for 18h. The mixture was reduced, taken up in ethyl acetate and
washed with 0.3N potassium hydrogen sulphate, saturated sodium hydrogen carbonate
and brine. The organic phase was dried and reduced. Chromatography (80% ethyl
acetate/20% 60-8C petroleum ether) afforded  A-(3-methyl-1,2 4-oxadiazol-5-
yimethyl)benzomaorpholine-2-carboxamide (900mg, 65%) as a brown gum.
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roomtenperature for 1Bh. Chloroform (150m ) was added and the m xture was
washed w th 2N sodi um hydr oxi de solution, water and brine. The organic
phase was dried and reduced. Chromatography (80% Et QAc/ 20% 60- 80 pE#f .MAY 2006
ether) afforded 3-acetam do- 1,2, 3,4-tetrahydroquinoline (180ng, 55% as a
pal e yellow solid. N-(2-Hyd roxyethyl )benzonorphol ine-2-carboxam de HOBT
(3.1g, 20mvol) was added to a solution of [ithium PCT/CB03/01042
benzonorPP&YI7¥8 2- car boxyi ate (2.6g, 15nmmol) in dichl oronet hane (75nl) and
DMF (7.0M) and cooled In an ice/water bath. WSC HC (3.2g, 17mvol) was
added, t heBhetNIBRNIRG2- Fhétﬁwa@cérgoawfhmph&mahy1pnmwt ure and stirred for
1h. The m xture was cooled in an icelwater bath again and ethanol am ne
(1.0g, 178R873*®and triethyl anine (2.8nl, 2.0g, 20nmol) were added. 14 1 8
MAY 2006 WO 03/078398 PCT/ GB03/01042 Stirring was continued at room
tenperature for 3 days. m xt.ure was reduced and taken up in ethyl
acetate and 0. 3N pot assi umjhydr Een sul phat;e sol ution. The phases were

separated. The organic p washed wi saturated sodi um hydrogen
carbonate solution and the aque has back-extracted with ethyl
acetate and chloroform The i nelt gani ¢ phases were dried and reduced.
Chr omat ogr aphy (6% net hanol / 94% chl/oron)rrr) af f or ded

N- ( 2- hydr oxyet hyl ) benzonor phol i ne- 2- car boxam de (1 1g, 33% as a brown gum

N (2 ety I douo 6 AP 9o Wl gl gh RRIRATREPABL T B cay boxam de 0 1

HOBT (1. g ‘J wer e added to a sol ution of
l'i thium bﬁéﬁ%ﬁ@i‘?‘ﬁﬁdﬁﬁ%esaﬂ“ﬁ%}r H?S’x?zloe{’(s IspRYbyEIHY o) SB&YRAD 15 3MmPNdf chi or onet hane
(25m ) anrdhdMetrachidridenBiomphvdseheated bii maflixifer 180 The edixtet euas ligdrdd. anhe m xt ure was

a,l | owed tr udg’ (Eﬂrrgrﬁ)attgg%?)m (10% EtOAc/ 90% hexanes) afforded methyl 4-bromomethyl-3-
chlorothiophene-2-carboxylate (5.5g, 38%) as a white solid.

-

b A solution of methyl 4-bromomethyl-3-chlorothiophene-2-carboxylate (7.6g, 28mmol) in
saturated ammonia/ethanol (200ml}) was sfirred at room temperature for 18n. The mixture
was reduced in vacuo, triturated in ether and taken up in dioxan (200ml). Sodium
hydroxide (3.4g, 85mmol), di-fert-butyl dicarbanate (9.2g, 42mmol) and water (200ml) were
added and the mixture stirred for 18h. Excess sodium hydroxide was added and the
mixture heated at 70°C {for 3h. The mixture was washed with diethyl ether and acidified
with solid potassium hydrogen sulphate. The mixture was extracted with ethyl acetate and
dichloromethane, dried and reduced to afford teri-butyl N-(3-chloro-2-carboxythiophene-4-
methyljcarbamate (6.0g, 73%) as a brown oil,

€) Sedium hydride (60% dispersion, 820mg, 21mmo!} was added to a solution of fert-butyl
N-(3-chloro-2-carboxythiophene-4-methyl)carbamate (2.0g, 6.8mmol) in DMF (30ml) while
cooling in an ice/water bath. The mixture was allowed to warm to room temperature over
1h. lodomethane (4.0ml) was added and the mixture was stirred for 18h. Water was added
and the mixture was acidified with dilute potassium hydrogen sulphate solution and
extracted with EtOAc. The organic phase was washed with water and brine, dried and
reduced. Chromatography (20% EtOAC. 80% hexanes) afforded fert-buftyl N-(3-chloro-2-
(methyloxycarbanyl)thiophene-4-methyl}-N-methylcarbamate (1.529, 70%) as a brown oil.
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tenperature and stirred for 45mn. Triethylamne (0.73m, 530ngy, 5.2mmol)
and a solution of 3-nethyl-1, 2, 4-oxadi azol -5-yl net hyl am ne (590ng, 5.2nmmmol,
prepared according to H Biere et al., Liebigs Ann. Chem 1749 (19@%,Wiwp|§|
di chl oronet hane (5.0M) were added and the mxture was stirred for e
m xture was reduced, taken up in ethyl acetate and washed with 0. 3N

pot assi u Qgen sul phate, saturated sodi um hydrog te and brine.
The orga{r”ﬂot(.:‘5 H'Lase was dried and reduced. Chromatograp J&%g%gt hyl

acet at e/ 20% 60 80 petrol eum et her) afforded N (3-nethyl-1, 2, 4-oxadi azol - 5-
yl net hyl)bﬁ.wzo(mf Rlid AR bR 4T dRd00My, 65% as a brown gum 15 1 8
MAY 2006 WO 03/ 07 398 PCT/ (GB03/ 01042 tert-Butyl

N- ( 3-chl or o- 2- (et hyl oxycar bonyl ) t hi ophene- 4- et hyl ) - N-net hyl - carbanate a)
A sol ution of methyl 3-chlor@-4-nethylthi ophenecarboxylate (10g, 53mmmol), N
br onmosucci ni m de (9.4g, 53moityn and azo-bis-(isobutyronitrile) (860ny,

5.3mmol) in carbon tetrachlori ROOnL) was heated at reflux for 18h. The
m xture was filtered and red Ch Iggraphy (10% Et OAc/ 90% hexanes)
af f orded met hyl 4-brononet hyl -3- r ot phene- 2- car boxyl ate (5.5g, 39%

as a white solid. b) A solution of met hyl
4- br ononet hyl - 3- chl or ot hi ophene- 2-carboxyl ate (7.6g, 28mvl) in saturated
anmoni a/ etlasebtior( & @Owilymatidthisdoler4-@irbogdate (6.09) 20@mpkr’abramesukanimii@h. The ni xture

was reducethyl SsadUshd atzB-bfsgi'é@Ju@Qn&rfb) ‘?485;%% @é}ﬂn&)aiﬁedarddl? tén%cﬁdrfaéa” (200n) .

Sodi um h?/dr oxi de (3.4 ") di carbonate (9.2g, 42mmol)
and wat er e90ber V@Fe@ aty frlluy faind sk hg‘enﬂ{’?‘h? é"’%tﬂefeé’d apgy redpged. Excess sodi um
hydr oxi decmamat@latmgl (209 EtTie/ 80P hkxanes drelal0dd EEiAc/70% rfemne@haﬁofﬂae m xt ure was

washed w Etﬁ‘_\hgbr%hlahﬂ!athﬁﬁwﬂﬂe&@gb&ﬁétgt fisg Qo) th solid potassi um hydrogen

sul phat e. e mxture was extracted with ethyl acetate and

b) A solution of ethyl 2-bromomethylthiazole-4-carboxylate (4.25g, 17mmol} in THF (50mt)
was added to a solution of methylamine in THF (2M, 30ml, 60mmol) drop-wise while
gooling to ~10°C. The mixiure was allowed to warm to room temperature and stirred for a
further 30min, The mixture was diluted with EtQAc and washed with 0.3N potassium
fiydrogen sulphate solution and brine. The organic phase was dried and reduced to yield
ethyl 2-(methylaminomethyljthiazole-4-carboxylate (3.06g, 70%) as an orange oil which
was used without further purification.

tert-Butyl N-methy!l-N-(3-{methyloxycarbonyl)benzyl}carbamate

Aok

a) A mixture of 3-cyanobenzoic acid (5.0g, 34mmol), 10% palladium on carbon (1g) and
concentrated hydrochloric acid (3ml) in methanol (150mI) was stirred under hydrogen gas
at atmospheric pressure for 8h. The mixture was filtered through Celite®, reduced and
azeotroped with toluene. The residue was taken up in 1M potassium hydrogen carbonate
solution (105ml) and dioxan (50ml) and cooled in an ice/water bath. A solution of di-fert-
butyl dicarbonate (7.9g, 38mmol} in dioxan (25ml) was added and the mixture was allowed
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di chl oronet hane, dried and reduced to afford tert-butyl

N- ( 3- chl or o- 2- car boxyt hi ophene-4- nethyl)carbamate (6.0g, 73% as a] ?my\n .
oil. c¢) Sodium hydride (60% di spersion, 820ngy, 21 mml) was added t 006
solution of tert-butyl N-(3-chloro-2-carboxythi ophene-4-nethyl)carbanate
(2.0g, 6.Bmol) in DMF (30mL) while cooling in an ice/water bat h. The

m xture was allowed to warmto room tenperature over h. | odonet hane
(4.0m) WRS8WHEd and the mixture was stirred for | W’GWF‘WZV\@S added and
the m xture was acidified with dilute pot aSSI um hydr ogen sul phate sol ution

and extracted wth EtOA gﬂe %l?%aplsg h was washed wth water and
brine, dr PHFTRIRSOOT LBTREBHTe- Afig"s f ‘ﬁ?&?/ Bz%”ﬂaﬁ&?f’m’%%%‘é‘ﬂ?anes) af f or ded
tert-but yﬂ'hel‘ﬁq(t@us;telsldmmuﬂwashed with 60-80 pet.ether, acndlf ed with 1N hydrochloric acid

f)p‘ngL?f(Xrﬁaéx{:ﬁlﬁ%lﬁrﬁ\@t P%&%D 4’8?@1%5%‘ aha%P%tﬁééh&ﬁﬁ/@gﬁ@E = %& andd, 70% as a
oL Ot Pyl EAERS attrd e e a‘?@r@m&wewﬁmgmgsf RS E PTG oM ot hyl

2- et hyl t hi azol e- 4- car boxyl ate (5.0 29mol ), N-bronosucci nimde (6. 2g,
35mmol ) abidodism hiride (B0% slisperipm APAMg; Bé)m%)w@ﬁﬁied io ypiEen of itgit-tutw bon
tetrachl ONJ(Sj@rbo(qﬁb'éﬁH%c)arb‘éﬂ&eh(Q@bed ominolf &f IDMFE {40mi) 18kIe EEhﬁhgmnXbﬁJre was

filtered and . h b Et OAC/ 809 d 30%
et ong/ 70vERsret P 5PRLEE MURRE FRDtoh e 6 RIS ot CRPERARTRY D00 ot e

(3.25g, A4tSmn. Thy mmtuwaatcp@w agkindit W¢e/@%h§h§mm#ﬂan®@m 8gcar boxyl at e
(4.259, lggaw )watsradedEn(eaQ&ﬂd)e we\é@eﬁrr@dﬁ%&n{ Rmper8iieUbd R, BhtePBEHY| ami ne in THE

e m xture was al |l owed

2M  30ni h
P t’zsdd?%%%” ik TR o ZSnpilele i 01 e, R 0 BB The o i ur o
was di | ut kydroggnt wlmmeramddwagmfde WXty CsemratepﬂotTassqrm sk wgen sul phat e
gol(ﬁ; 'tﬁn| g&%ﬂe@‘/\ﬁtﬁ‘%n@- fwle@raglagb&;cmwa@#o gﬁv@@bprceo%me@lo @acrt: glr :Inde glt Ihyl
e Ao Rt o sl . o7 o

69%) as a colourless cnl

tert-Butyl N-(3-carboxybenzyl)-N-methylcarbamate
I Ik
HO N 0

Lithium hydroxide monohydrate (420mg, 10mmoi} and water (15ml) were added to a
solution of fert-butyl N-methyl-N-(3-(methyloxycarbonyl}benzyl)carbamate (1.6g, 5.6mmol)
in dioxan (20ml) and the mixture was stirred for 2h. The dioxan was removed in vacue and
the residue was taken up in 0.3N potassium hydrogen sulphate. The mixture was extracted
with ethyl acetate and the organic phase was washed with water and brine, dried and
reduced to afford tert-butyl N-(3-carboxybenzyl)-N-methylcarbamate (1.4g, 85%).
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tert-Butyl N-nethyl-N-(3-(nmethyl oxycarbonyl)benzyl)carbanmate a) A m xture of

~ 3-cyanobenzoic acid (5.0g, 34mmol), 10% pal | adi um on carbon (1g) an 3
concentrated hydrochloric acid (3m) in nmethanol (150m ) was stirre 8 Meed006
hydrogen gas at atnospheric pressure for 6h. The m xture was filtered

t hrough Celite(r), reduced and azeotroped with toluene. The residue was

taken up in 1M potassi um hydrogen carbonate sol ution 105n1% and di oxan
(50m ) aM®BEBPBd in an ice/water bath. A sol ution of CHFBEHIH puty

di carbonate (7.9g, 36mmol) in dioxan (25m) was added and the m xture was

al I owed 7 3 398 PCT/ GB03101042 to warmto room
terrperatuF1‘°’<5‘751"/5¥?{1 'cg%’o ?h'?fﬁl"g'ﬁ{l)e(?@% g@"%l'n-e di oxan was renoved in vacuo. The

aqueous residue was washed with 60-80 pet.ether, acidified with 1 N
hydrochloric acid and extracted wikh hyl | acet at e. The organi ¢ phase was
washed with brine, driedHhd npgduced f/l<rd tent - butyl

N- ( 3- car boxybenzyl ) car bama 20, 5% Qs white solid. b) Sodium hydride
(60% di spersion, 700ng, 1 I S ded to a solution of tert-butyl

N- ( 3- car boxybenzyl ) carbamate (2.0g, 8. Omvol) in DVF (40m ) while cooling in
an ice/water bath. After 15mn the m xture was allowed to warmto room

t enper at ufdofZgFIm Didrpgen cprenal KeHhee!MiaE8 GBF SHYLRaTPPYI4HtaN2 1%le/ wat er bat h

and i odonedian® (Whre/ Midded. 49,2 &l ) WRS)-adEedutylblyeartonyéing- was stirred gt
t . trat
[ vacuo. MagdrinlddiedoRb. 3gﬁ?ﬁ%ﬁwﬁ*ws@%?%ﬁ?"%ﬁ%ﬁmaﬁéu e fd® ere added and

t he m xt uves s§egsiaang @liqed %@f@r‘f@;&"ﬁw&er@ﬁa%fw emgna@ep Wet Ko'brAMhe, dried and
reduced. fmRORWRE QRN tHe20MbvizEKAith GOfH 6BeBthe fitete wiskeickntaltddpr ded

Ler DUt vl N5 L b GRS (A OISR AR SRHL LARERBIRLGe  1-60. | 69% as

a col ourl ess carb oXyben 2y CArbamat e HO
trifluorcacetic anhydride (1. Bml 12.8mmol) and 2, 6—Iut|dme (3.2ml, 27.2mmol). After 50min

the solution was concentrated and partitioned between chloroform and water. The organic
layer was dried and concentrated to afford feri-butyl (1-(4-(ethyloxycarbonylithiazol-2-
ylethyl)carbamate (1.4g) as crude material that was used directly in the next step.

b) Lithium hydroxide monohydrate (165mg, 3.2mmol) was added to a solution of tert-butyl
(1-{4-(ethyloxycarbonyi)thiazol-2-yl)ethyl)carbamate {1.4g crude material) in THF (25ml)
and water (20mi) and stirred at room temperature for 18h. A further amount of lithium
hydroxide monohydrate was added (165mg) and stirring continued for 4h, The THF was
removed in vacuo, the agueous residue acidified with 1N hydrochlaric acid and exiracted
twice with chloroform. The combined organic layers were washed with brine, dried and
reduced, Chromatography (50:2:1 chloroform, methanol, acetic acid) and recrystallisation
{EtOAc/hexanes) afforded tert-butyl (1-(4-carboxythiazol-2-yl)ethyl)carbamate (686mg,
64% over two steps).
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Li t'hi um hydr oxi de nonohydrate (420ng, 10mml) and water (15nl) were added to
a solution of tent-butyl N nethyl-N(3-(nethyloxycarbonyl)benzyl)carbamate
(1.6g, 5.6mml) in dioxan (20nml) and the mixture was stirred for 2h8 M#haiog
di oxan was renoved in vacuo and the residue was taken up in 0.3N potassium
hydr ogen sul phate. The m xture was extracted wth ethyl acetate and the
organi ¢ phas s washed with water and brine, dried jyced to afford
tert-but QYhoq@ngg car boxybenzyl ) - N- net hyl car bamat e (1.£g{,']’e3%‘2%%918 1 8 MAY
2006 WO 03/078398 PCT/ GB03/01042 tert-Butyl

(1-(4-carho ki = 2= :hamat e a) Potassi um hydrogen carbonate
(1.58g, 15 H%é%gbo ol E'm{é'mtg"hp"?lvate (2. 1M, 16.9mmol) were added to a
solution of (R S)-2-(tert-butyl oxycarbonyl am no)- thiopropionam de (800ny,
3.9mol ) in 1, 2-di net hoxyet hane (10m ) at-10C. The m xture was stirred and
allowed to warmto OC over 2h and to roomtenperature over 1.5h. The
m xture wWEEAWRUE%red and the solid washed with diethyl ether. The filtrate
was Conc e nBraniceN-methyhN433(1)2(38,4-tatrdhydroduinsling ceamiohgbeniyl)fedzeneand cool ed to
-30C. To gmmmgm gtion was added trifluoroacetic anhydride (1.8m,
12.8mmol ) a : g4uti dine (3.2m, 27.2mmol). After 50m n the solution was
concentrated and partitioned between chl orof ormand water. The organic
| ayer was dried and copCegtfated to afford tert-butyl
(1-(4- (et hyl oxycarbon iazgl -2- yl)ethyl)carbamate (1.4g) as crude
material that was used>~dFre y in the t step. b) Lithium hydroxide
nmonohydrate (165ng, 3.9muol )| was added %o~ a solution of tent butyl
(1-(4-(ethyl oxycarbonyf)t?:l2 , Q . bamate (1.4g crude naterial)
in THE (25ml) and water om roomtenperature for 18h. A
further anmount of |ithium hyd abG; Was added (165ng) and
stirring continued for 4h. The THE was renoved 1Tn vacuo, the agueous
residue acidified with 1IN hydrochloric acid and extracted twice with
chl or of or ax 1.3.A4-tetrehsrageiopliog dh?d, 31Mepk rvesvasided depawieel tyviat plulien 198, dried and
3-cyanobenzoyl chloride (5.2g9, 31mmol) and triethylamine (3.1g, 31mmol) in

dichioromethane {125ml) while cooling in an icefwater bath. The mixture was allowed to
warm to RT and stirred for 18h. It was washed with 0.3M potassium hydrogen sulphate
solufion, saturated sodium hydrogen carbonate solution and brine. The organic phase was
filtered through phase separation paper and reduced to yield 1-(3-cyanobenzoyl)-1,2,3,4-
tetrahydroquinoline (7.1g, 86%).

b) A solution of 1-(3-cyanobenzoyl)-1,2,3 4-tetrahydroquinoline (7.1g, 27mmol) and
hydrochloric acid (2.2ml) in methanol (100ml) was hydrogenated at atmospheric pressure
for 8h over a catalytic amount of 10% palladium on carbon. The mixture was filtered
through Celite® and reduced fo vyield 1-(3-aminomethylbenzoyl)-1,2,3,4-
tetrahydroguinaline hydrochloride (8.1g, 99%) as a white solid.

c) Di-tert-butyl dicarbonate (7.1g, 32mmol) was added to a solution of 1-(3-
aminomethylbenzoyl)-1,2,3,4-tetrahydroquinoline  hydrochloride (8.1g9, 27mmol) and
friethytamine (7.5ml, 54mmol) in dichloromethane (200ml) and stirred for 18h. The mixture
was washed with 0.3M potassium hydrogen sulphate solution, water, sodium hydrogen
carbanate solution and brine. The organic phase was dried over sodium sulphate, filtered
through phase separation paper and reduced. Chromatography (silica gel, 30% EtOAc,
70% 40-60 petroleum ether) afforded fert-butyl N-(3-(1,2,3,4-tefrahydroquinoline-1-

carbonyllbenzyljcarbamate (8.0g, 84%) as a white solid.
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reduced. Chromat ography (50:2:1 chloroform nethanol, acetic acid) and
recrystallisation (EtOAc/hexanes) afforded tert-butyl

(1- (4-carboxyt hi azol -2-yl ) et hyl)carbamate (686nmg, 64% over two st e@%) A'flfaﬂﬁl
8 MAY 2006 WO 03/078398 PCT/ GB03/01042 B. Synthesis of Conpounds of th

| nventi on EXAMPLE 1 4-Brono-N-nethyl-N-(3-(1, 2, 3, 4-tetrahydroqui nol i ne-|

-car bony] )benzyl ) benzene- sul phonam de a) 1, 2, 3,4-te Jui nol i ne (4. 2g,
3l ol ) 503’12173%’% dropwi se to a solution of 3-cyano[6(é]2§%0§{0%gﬁl oride (5. 2g,
3dlmmol) and triethylamne (3.1g, 3lmmol) in dichloronmethane (125nml) while
cooling i I G6dr b s i Ss dolufn oMM to RT and
stirred f@rﬁ%'h. FI”P@&%Q%E%%S(QJF\%&{ 'W°§%§WB%?asﬁd%%%g% ar oé]en sul phat e

sol ut i on, PhtiR{ &3 4dd@ErRoHyRiPs e wYibBRiRedaate u i 0n 28MEob i ne. The
or gani ¢ phigs aintd Snitrabér, twiilee dodlify GUEH icpRaBe batBpAlicied an wampead reord reduced to

ield 1-(3- 2 - j i . 6% . b) A
Sobuti on SpBARS R RH) i i fiag LA KEICBRMIER B B otorkhp0 0 0 0
and hydr 68 &Ml Hes pdeddropuige. Allgwerble parlo reorbigmPsratia sndsidebigenat ed at

at nospher ¢ 0pNEtgsiEm hididge Bulphatr wa dtidédhndt the mime ks eftradt@davigal | adi um on
carbon. T, 1 ilie elitelr)k dtoyield
1-(3-am n%ﬁé?hmgg% Ql‘g%éel\fvésb %?s%d %VE{ %gtghc?%qh\?eﬁgha‘%@q l{}igf?eggﬁfori de (8.1g,
99% as aSvAPArAIRS. Shpmefooraphy (0% EsPAc Bk §3-8Lwetralpwn AlkeR affored fertbathmol ) was added
to a sol ut-emyiaf(31t,£ 34-tsahyarvaaihdiyd- Demoaybynz)carbamdte (B, afmydsaqui nol i ne
hydr ochl %{?i'q”e u§n8. 1g, 27mmol) and triethylam ne (7.5nl, 54mmol) in
dichloro %a%e‘(zomm and stirred for 18h. The mixture was washed with
0 3M pot a5s) UdBX &F SRy HR3LE16%Pb 3 Sty hine S SRS 00C"
carbamate (7.7g, 20mmol) in 4N hydrogen chloride/dioxan solution (20ml) was stirred for
30min. The mixture was reduced and azeotroped with toluene and dichloromathane to
yield 1-(3-methylaminomethylbenzoyl)-1,2,3 4-tetrahydroquincline hydrochloride as a glass

(6.3g, 99%).

f) 1-(3-Methylaminomethylbenzoyi)-1,2,3,4-tetrahydroquincline free base was isolated by
aqueous work-up of the HCI salt with saturaied sodium hydrogen carbonate solution,
extraction with dichicromethane and reduction in vacuo. 4-Bromobenzenesulphonyl
chloride (41mg, 0.16mmol) was added to a solufion of the free base (42mg, 0,15mmol)
and tristhylamine (30pl, 0.20mmof) in dichloromethane (10ml) and stirred for 3h. The
mixture was evaporated and chromatographed {35% EtQAc/65% 60-80 pet ether) to afford
4-bromo-N-methyl-N-(3-(1,2,3,4-tetrahydroquinoline-1-carbonyl)benzyl)benzene-
sulphonamide as a white solid {40mg, 53%).

"H NMR (CDCly), 1.88-2.08 (2H, m), 2.35 (3H, s), 2.65-2.75 (2H.m), 3.70-3.90 (2H, m),
3.95 (2H, s), 6.55-6.62 (1H, m), 6.75 (1H, t, J=8Hz), 6.90 (1H, t, J=8Hz), 7.05-7.15 (2H,
m), 7.20-7.35 (3H, m), 7.50-7.65 (4H, m).

ESIMS m/z = 499.4, 501.4 (50:50, MH").

Microanalysis; Found: C 57.79%; H 4.69%; N 5.76%; Calc. for CosH2aBrN2O;S: C 57.72%;
M 4.64%; N 5.61%.
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carbonate solution and brine. The organi c phase was dried over sodium

sul phate, filtered through phase separati on paper and reduced.

Chr omat ogr aphy (silica gel, 30% Et OAc, 70% 40-60 petrol eum et her) afff Mifdses
tert-butyl N—(3-(1,2,3,4-tetrahydroquinollne 1- carbonyl)benzyl)carbanat e
(8.0g, 84% as a white solid. 20 1 8 MAY 2006 WO 03/078398 PCT/ GB03/ 01042 d)
Sodi um hydride (0.91g, 60%di spersion in oil, 23muol dto a

sol ut i orWeRI7EME - but I PR

N-(3-(1, 2,3, 4-tetrahydroqui nol i ne-1-carbonyl ) benzyl)carbamate (8.0g, 22mmol)
in DWVF usggip gkt rogen, while cooling in an ice/water bath. Allowed to warm
to room erat ure over n Xture. vvas c Ied in an ice/water bath
and |odo%@TESW@*(’!)“S’@“N@SW?Q)”'%&EY dg‘ {9 pr'?i%%i to warmto room
t enper at uaranyl)- &tﬁ-metbyl-1f2cﬂr~oxa$hzol-G-ylﬁNﬂBﬁbagsmumhblthmgmxmidphat e was added
and the m xture was extracted with EtOAc. The organi c phase was washed with
wat er, dried over sodi um sul phate and evaporated. Chromatography (30%

Et OAc, 70% 60- 80 petrol eum ether) afforded tert-butyl

N—nethyl N(3-(1, 2,3, 4- i A | - car-bonyl ) benzyl ) car bamat e
(7.79, 93% as a yeII- .) AFbqu i of tert-butyl

N-met hyl -N-(3-(1, 2, 3, 4- Ry i nol YTi8- | - car bonyl ) benzyl ) - car banmat e
(7.79, 20nmmol) in 4N hydroge i de/ di oxan solution (20mL) was stirred
for 30mn. The m xture vag, d andc9zeotroped wi th toluene and

di chl oronet hane to vyield [\ e,

1- ( 3- et hyl am nomet hyl benzoyl ) -3, 3, 4Nt&{r ahydr oqui nol i ne hydrochl ori de as
a glass (6.3g, 99%. O /

1- (3- Met hyl am nonet hyl benzoyl )-1, 2, 3,4-te
i sol ated by aqueous work-up of the HCl sa ith saturated sodi um hydrogen
carbonate solution, extraction w th dichlorongthane and reduction in vacuo.
4- Br omobenzenesul phonyl chloride (41ng, 0.15nmpl) was added to a sol ution

of the free base (42ng, 0.15mD ()
a) &Chlorobenzenesuffonyl chloride (10g, 47mmol) was added to a solution of

droqui nol i ne free base was

methylamine hydrochleride {3.5g, 52mmol) and triethylamine (16.5ml, 12.0g, 119mmol) in
dichloromethane (100ml}) while cooling in an ice/water bath. The mixture was aliowed to
warm to room {emperature and stired for 18h. The mixture was reduced and
chromatography (30% EtOAc/70% hexanes) afforded 4-chloro-N-
methylbenzenesulfonamide (7.9g, 81%) as a colouriess oil.

b) Sodium hydride {60% dispersion, 150mg, 3.8mmol) was added {o a solution of 4-chloro-
N-methylbenzenesulfonamide (640mg, 3.1mmol) in DMF (12ml) while cooling in an
ice/water bath. After stirring for 15min the mixture was allowed to warm to room
temperature and stirred for a further 30min. Methyl 4-bromomethyl-3-chlorothiophene-2-
carboxylate (1.08g, 4.0mmol) was added and the mixture was stired for 18h. 0.3N
Potassium hydrogen sulphate solution was added and the mixture evaporated. The
mixture was extracted with ethyl acetate and the organic extract was washed with brine,
dried and reduced, Chromatography (25% EtOAc/75% B0-80 pet. sther) yielded methyl 3-
chloro-4-(N-(4-chlorobenzenesulphonyl}-N-methylaminomethyl)thiophene-2-carboxylate
(1.25g, 79%) as a white solid.

c) Lithium hydroxide (210mg, 5.0mmol) and water (10ml) were added to a solution of

methyl 3-chioro-4-(N-{4-chlorobenzenesulphonyl)-N-methylaminomethyl)thiophene-2-

carboxylate (990mg, 2.5mmol) in dioxan (20ml) and the mixture stirred for 18h. The
22



and triet hyl am ne (304 0.20mmol) in dichloronethane (10m ) and stirred for
3h. The m xture was evaporated and chromat ographed (35% Et OAc/ 65% qog ﬁg 5)
ether) to afford 2006
4-bronmo- N-net hyl - N-(3-(1, 2, 3, 4-tetrahydr oqui nol i ne- 1- car bonyl ) benzyl ) benzene
sul phonam de as a white solid (40ng, 53%. 'H NVMR (CDCI 3), 1.88-2. 08 (2H,

, 2.35 2.65-2.75 (2H. m, 3.70-3.90 (2H, m
6 55- 6. 62‘@%—?7&% 6.75 (1H, t, J=8Hz), 6.90 (1H, P‘FT@z?aﬂszOS 7.15 (2H,
m, 7.20-7.35 (3H, m, 7.50-7.65 (4H, m. ESIIVSrrIz 499. 4, 501.4 (50:50,
MT). M Crrﬁ?ﬁur}@luh'ssévéporﬁg&'m 03@ &Zasz!gr{% d'i)()g% @lﬁpﬂhtel\‘vaé aZ@e@ Th@%lﬁturef or
C24H23Br N2Q3S: % 2006 WO 03/ 078398
PCT/ GB03/ 088 gﬁrag%mﬂl Eth% agfetftg a@ the organlc extracts were washed WIth water and
hl or o- 4- ( N¥ifed- diedoraothe redeardstd péfordy | 3-shidrav{hiHchimchawertelyghpoli-bphene- 2-

car bonyl) rﬁ%ﬂé@mﬂ%&%‘l)ﬁ% I'?ene-z-carboxyllc acid (800mg, B4%) as a white solid.
4- oxadi azol yi net hyl) enzom)rp ol 1 ne-2-carboxam de C

4- Chl or obey Zfé esild-ony! chlpo- _@&%@Crgbein??r M%nw y%%'ﬁ]nom%th?lésm ution of

met hyl am n drochl of i 1 et Ry am ne 12. 0g,
119nmol ) |tmoph@ne@matbmmatme(5(rmﬂ)om1)ﬁmmn| @ clhieny nejﬂqnﬁe affrilicedndat er bath. The
m xture vvat&mabﬂnam ($rﬁl) wabdkded A rdlQom ﬂ@ﬂﬁé&ﬁ:ﬁhrﬂﬁuﬁs eddfdd sihd redRdd hor 18h. The

T XCUre v e AR wa NLATR! 991 2Bllod 3978 CRG( I p issanes) af for ded

'_n

4-chl or o- N- et benzenasufronam our ess oil.
Sodi um hy dimiethg) b(emwmh@ip&eisirmam!%dﬂgﬂg . ﬁmmll)) anga Yiethdarpide t(é2kh sol uti on of

4- chl or o- ONUHBBIPW hnzRRean [10R08Fhe Stk 4P FBm BmpdiB: orl NddyMFrHel2nl) while
cooling in lxture was reduced and chromatography (30% EtOAc/70% hexanes and 100% EtOAc)
afforded 4-(3-chloro-4-{N-(4-chiorobenzenesulphonyl)-N-methylaminomethyljthiophena-2-
carbonyl}-N-(3-methyl-1,2 4-oxadiazol-5-yimethyl)benzomorpholine-2-carboxamide as a
colourless oil (31mg, 33%]).

'H NMR (CDCly), 2.37 (3H, ), 2.65 (3H, s), 4.01 (1H, dd, J=6.9Hz, 13.3Hz), 4.09 (2H, s),
4.38 (1H, dd, J=3.0Hz, 13.3Hz), 4.72 (1H, dd, J=5.4Hz,17.3Hz), 4.82 (1H, dd, J=6.2Hz,
17.3Hz), 4.91 (1H, dd, J=3.0Hz, 6.9Hz), 6.81-6.92 (1H, m), 7.03-7.14 (3H, m), 7.28 (1H, 5),
7.51 (1H, 8) 7.52 (2H, d, J=8.4Hz2), 7.74 (2H, d, J=8.4Hz).

APCIMS m/z = 635.9 (MH".
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ice/water bath. After stirring for 15mn the mxture was allowed to warmto

room tenperature and stirred for a further 30m n. Mt hyl

4- br omomet hyl - 3- chl or ot hi ophene- 2- carboxyl ate (1.08g, 4.0Ommol) was| agdeohs

and the m xture was stirred for 18h. 0.3N Potassi um hydrogen sul phate

sol ution was added and the m xture evaporated. The m xture was extracted

with ethyl acetate and the organic extract was washe th brine, dried and

reduced. WOHEB B ogr aphy (25% Et OAc/ 75% 60- 80 pet . %%%BV {OL*4ed et hyl 3-

chloro-4-(N-(4-ch

| or obenzee)gmﬁwl_g onyI ) - N-met hyl am nonet hyl ) t hi ophene- 2-car boxyl ate (1.25g,

79% as a t€ solid. c) Lithium hydroxide (210ng, 5. Omol) and water

(10m) wef-8-Ginted-(N-{t-chlarabanz¢nsaulpifonyliriitrpghylamipematiyiihianheng-g4- ch

l'or obenzeewmwhqmw&m)wen@m%ﬁ@mrpmm.%mmamel ophene-2- carboxyl ate

(990nmg, 2.5mmol) in dioxan (20ml) and the m xture stirred for 18h. The 22 1

8 MAY 2006 WO 03/078398 PCT/ GB03/§1042 m xture was evaporated and 0. 3N

pot assi um hydr ogen sul phate vvas ded The m xture was extracted with ethyl

acetate and the organi c_ex e’\masﬁ@d with water and brine, dried

and reduced to afford (4-chl or obenzenesul phonyl ) - N-

nmet hyl am nonet hyl )t hi o -earboxylic acid (800ng, 84% as a white solid.

d) A solution of cl

3-chl oro-4-(N-(4-chl orobenz

t hi ophene- 2- car boxylic aci cp(57

di chl oronet hane (5nml) was heat ed

and reduced in vacuo. The residue way addg

N- (3-net hyl -1, 2, 4- oxadi azol - 5- yl net hyl ) be

0.15mmol ) and triethylam ne (421, 0.3omD n di chl oromet hane (10m ) and

stirred at roomtenperature for 3 days. The 'Eture was reduced and

chr omat ogr aphy (30% Et QAc/ 70% hexanes and 100% Et OAc) afforded

4- (3-chl oro-4- (N (4-chl orobenzenesul phonyl ) - N- et hyl am nonet hyl ) t hi ophene- 2-
a) tert-Butyldimethylsilyl chloride (135mg, 0.9mmol) was added to a solution of N-(2-

hydroxysthyl)benzomorpholine-2-carboxamide (185mg, 0.83mmol) and imidazole (61mg,
0.90mmol) in DMF (3ml) while cooling in an ice/water bath. The mixture was allowed to

honyl ) - N- met hyl am nonet hyl ) -

Wolg in thionyl chloride (2nml) and
re I—tB(for 1 h. The m xture was cool ed
o a solution of

yor phol i ne- 2- car boxam de (40ng,

warm to room temperature and stirred for 18h. The mixture was reduced, taken up in ethyl
acetate, washed with 0.3N potassium hydrogen sulphate and brine, filtered through phase
separation paper and reduced. Chromatography (70% EtOAc/30% 60-80 petroleum ether)
afforded N-(2-(fert-butyldimethylsilyloxyethyl}benzomorpholine-2-carboxamide  (230mg,
82%) as a brown gum,

b) 3-Chloro-4-{N-{4-chiorobenzenesulphonyl)-N-methylaminomethyl)thiophene-2-
carboxylic acid (69mg, 0.18mmol} was dissolved in thiony! chloride (5ml} and heated to
reflux for 90min. The mixture was cooled, reduced and dissolved in dichloromethane (5ml).
This sclution was added to a solution of N—(Z-(tert-iautyldimethylsilyioxyethyl)benzo~
morpholine-2-carboxamide (61mg, 0.18mmol) and triethylamine (84ul, 0.6mmol} in
dichloromethane (5ml). The mixture was sfirred for 1h and reduced. Chromatography (40%
EtOAc/60% 60-80 petroleum ether) afforded N-(2-fert-butyldimethylsilyloxyethyl)-4-(3-
chloro-4-{N-{4-chlorobenzenesulphonyl)-N-methylaminomethyl)thiophene-2-
carbonyl)benzomorpholine-2-carboxamide {65mg, 52%) as a white solid.

¢) A solution of tetrabutylammonium fluoride in THF (1.0M, 1.0ml, 1.0mmol) was added to
a solution of N-(2-fert-butyldimethylsilyloxyethy!)-4-(3-chloro-4-(N-(4-chlorobenzene-
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car bonyl ) -N-(3-net hyl -1, 2, 4- oxadi azol - 5-yl met hyl ) benzonor phol i ne- 2- car boxami
de as a colourless oil (31ng, 33%. 'H NWR (CDCI 3), 2.37 (31-1, s), 2.65
(3H s), 4.01 (1H dd, J=6.9Hz, 13.3Hz), 4.09 (21-1, s), 4.38 (11-1, dlesy 2006
J=3.0Hz, 13.3Hz), 4.72 (11-1, dd, J=5.4Hz,17.3Hz), 4.82 (1H, dd, J=6.2

17 3Hz), 4.91 (1H, dd, J=3.0Hz, 6.9Hz), 6.81-6.92 (1 H m, 703714(311,

. 7.28 751 (1 H s) 7.52 (2H, d, J=8. (211, d,
s 4Hz) W BUERE 2 2685, b (MH). 23 1 6 MNAY P L e e
PCT/ GB03/ 01042 EXAMPLE 3 4-(3-Chlo ro-4-(N-(4-ch to robenzenesu | phony

1) - N- met hyisadhy- Nm{ymﬁ‘n))hgth ﬁen@@ cgmo@%éﬂﬁﬁ?ﬁ/drgomeﬁzcah}ﬁ%mude
roxyet hyl %benzom) i ne- tert - utﬁ&l di met hyl si | yl

a
il ori o 3o DSl (440 S g (5 18 180 TP GP e
hydr oxyet ah)etmrbmmmvapﬁm withe+ N -hgdrocbionica ecidi end bBGeiterén EﬁlhTﬁdhc)eciand i m dazol e

(61ny, &sqiaa a}mﬂ (.éJsP'\éﬁ dom&emgﬁ&; %@tam affad@dm {3%(0}’834 @Lbath. The

m Xt ure vvas warmto roomt rred for 18h. The
m xture v@‘é’rqb%ﬁ@éﬁpmf‘%?%ﬁ‘eﬂﬂaﬁ“PP"@mW'°phﬁﬁ’é% %’@”V'M%@’H’W?W 0. 3N pot assi um

hydr ogen sutophatdina2darbexamee af a Wwbierseld (29ngp4a¥k). phase separati on paper and
reduced. Chromat ography (70% Et OAc/ 30% 60-80 petrol eum ether) afforded

N(()Z (t er yi-Nm @bdineshghsd)| 3deexsatrnm, b 82020 b1 ANAbI-Nes @HEd! Lexam de (230ny,
3 Ohi or o- UTRH IS %’g%gwneew S GHITY TRERER KT RbHBESIFSR i ophene- 2-

car boxyl i @R.ad8tHz 8ty (2HYL.JEBATBI ) was di ssol ved in thionyl chloride (5n) and
heated to

APCI MS m/z = 584 (MH").

EXANIPLE 4
4-(3-Chloro-4-{N-{4-chloro-3-nitrobenzenesulphonyl}-N-methylaminomethyl)-
thiophene-2-carbonyl)benzomorpholine

a) 1N Lithium hydroxide (aqg) (7.0ml, 7.0mmol) was added to a solution of feri-butyl N-(3-
chioro-2-{methyioxycarbonylithiophene-4-methyl)-N-methylcarbamate (1.52g, 4.75mmol)
in dioxan (20mi) and the mixture stirred at room temperature for 18h. The mixture was
diluted with ethyl acetate, acidified with 1N potassium hydrogen sulphate (aq) and
separated. The organic phase was washed with water and brine, dried and reduced to
afford ferf-butyl N-(2-carboxy-3-chiorothiophene-4-methyl)-N-methylcarbamate as a
colourless ail (1.38g, 95%).
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reflux for 90m n. The m xture was cool ed, reduced and di ssolved in

.di chl oronet hane (5m ). This solution was added to a sol ution of
N-(2-(tert-butyldinethylsilyl oxyethyl)benzo- norpholine-2-carboxam qeg Fgﬁm
0.18mmol ) and triethylamne (841, 0.6mmol) in dichloronethane (5m).

m xture was stirred for 1h and reduced. Chronmatography (40% Et QAc/ 60% 60-80

petrol eu t af forded N-(2-tent-butyldimethylsilyl e 1)-4-(3- ch
By FoRtah,

| oro-4-( or obenzenesul phonyl ) - N- net hyl am nomet ene- 2
car bonyl ) benzonor phol i ne- 2- car boxam de (65ng, 52% as a white solid. c) A

S0l Ut 0N qf of S LARYA K| AEHETY M) 9B 675 35, 3 3rBh werd- OT01 ) s

added to

N-(2-t ert -2BtpdyiPo? rstuisp &fi faroyly StEghigro-2-carBoxyiiophene-A-metiy)-A-reaivbr obenzene- 24
1 I8 PI/AY Eg&&ﬁanm WSQ78&&80IPGT?IW%QAQDM ) and the mixture cooled in an

su on

or pﬁol | %e N;tgf oxﬁbcfp@??%gg OMW%I 8’8%&%? %ncptﬂé W‘t%fpw%mlas stirred for 1
h. The m ﬁbmm@wm@s%weé@dvarm apm tppPepireant jiirred A B 4eys, ThedRiwd with IN

hydr ochl ofas washedlwithdlathi Hid, ovér dotiiemh &difabnghdrredlided Chromatvgepmt @eraphy (95%

60- 80P il AR SR b L ORGSR o bkt ol o

robenzenes
et hyl )t hi &m#@n@p@'re%ﬂb%ﬁw)fe wﬁf za'qu?dw@rlwﬁtfte washed twice with 1N
benzonor phgddchiericZaciiatdee xambaie, éred aver3bdien sOdHat {nd detceddt6 Ypid torH NVR ( CDCI 6) ,

488 (1K Sww%%z%o% e il proGonn gt Bpegvclgadedt S5t 310
7.51 (11-i(0-¥y, 66%) sgpalebpgyngum=8. 4Hz), 7.74 (2H, d, J=8.4Hz). APCl MS mhz= 584

(MH). EXAMPLE 4 4- (3 Chloro-4-(N-(4-ch | oro-3-nitrobenzenes
ul phonyl ) c<NiNvedrogbr hiloridgdietah wblition tdmijogdsexddedle aaolotimydf Jertdatyzd@r ph of i ne a)

IN Lithi u?ﬂeh%%@ﬁélﬂ@4-(:ﬁ’9&nyls £-cfFbthioghefdBREhy ) \etf e thridls 2 §9bg/t 1 On of

tert-butyl
1 Tmmol) in dioxan {10ml) while cooling to 12°C. The mixture was allowed to warm to

room tamperature and stirred for 18h. The mixture was reduced in vacuo and azeotroped
with toluene and 60-80 pet. ether to yield 4-(3-chloro-4-{methylaminomethyl)thiophene-2-
carbonyi)benzemorpholine hydrochloride (0.58g, 85%) as white solid.

d) 4-Chloro-3-nitrobenzenesulfonyl chioride (0.46g, 1.8mmol} was added to a solution of 4-
(3-chloro-4-(methylaminomethyljthiophene-2-carbonylibenzomorpholine hydrochioride
{0.54g, 1.49mmaoal) and triethylamine (0.50ml, 0.36g, 3.6mmal) in dichloromethane (20ml)
while cooling in an ice/water bath. The mixture was allowed to warm to room temperature
and stirred for 3 days. The mixture was reduced and chromatographed to afford 4-(3-
chioro-4-{N-(4-chioro-3-nitrobenzenesulphonyl}-N-methylaminomethyl)thiophene-2-
carbonyl)benzomorpholing (0.61g, 76%) as a white crystaliine solid.

'"H NMR (ds DMSO) 2.61 (3H, s), 3.86-3.98 (2H, m), 4.17 (2H, ), 4.30-4.40 (2H, m), 6.75
(1R, dt, J=1.5, 8.4Hz), 6.91 (1H, dd, J=1.5, 8.4Hz), 7.05 (1H, dt, J=1.5, 8.4Hz), 7.20 (1H,
d, J=B.4Hz), 7.85 (1H, s), 8.04 (1H, d, J=8.4Hz), 8.10 (1H, dt, J=2.0, 8.4Hz), 8.50 {1H, d,
J=2.0Hz).

ESIMS m/z = 541.6 (MH*).
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chl oro- 2- (et hyl oxycar bonyl ) t hi ophene- 4- net hyl ) - N- et hyl car bamate (1. 52g,

4. 75mmol ) in dioxan (20ml) and the mXxture stirred at room tenper atyug m‘; %6
18h. The m xture was diluted with ethyl acetate, acidified with IN - Y
pot assi um hydr ogen sul phate (agq) and separated. The organi c phase was
washed with water and brine, dried and reduced to afford tert-butyl

N- (2- carboxy- 3- chl or ot hi ophene- 4- net hyl ) - N- et hyl car , col ourl ess
oi | (1.388?¥§Q§%9§ 25 1 8 MAY 2006 WD 03/ 078398 PCTI %&@‘g)

Benzonor phol i ne (405ny, 3.0Ommol) and triethylam ne (0.49m , 356ng, 3.5mmovl)

wer e adde%%g solution of ter- butyl
N- ( 3- chl oro- Pk Fboxyt hi ophene- 4-net hyl ) - N-net hyl - carbamate (0. 73g,
2. 5mmol ) i A4dV-BrirdnedwshlebenzengrviphoaylicV-mathylainjnomethyidehtedb-i n an i ce/ wat er
bat h. PybrigpHehd-2arbélhbenimaRinblieas added and the mixture stirred for
10m ns. The m xture was allowed to warmto roomtenperature and stirred for
3 days. The m xture was wash wth water, dried over sodiumsulfate and
reduced. Chronat ography 5% OQAc/ 75% 60- 80 pet. ether) afforded a m xture
of the product and unre d benzonorpholine. The m xture was taken up in
ethyl acetate, washed tw & iNh 1N hydrochloric acid, once with brine,
dried over sodium sul phate and redficed to yield left- butyl
N- ( 2- (benzonor phol i ne- 4- car - chl or@t hi ophene- 4- net hyl ) - N- met hyl car bam
ate (0.70g, 669 as pale brown ch 4N_Bydrogen chl ori de/ di oxan sol ution
(5ml) was added to a sol ution of rt-bNiyk N-(2-
(benzonor phol i ne- 4- car bonyl ) - 3-chl or ot hl ophgnes 4- net hyl ) - N- net hyl car banat e
(0.70g, 1.7mml) in dioxan (10m) while c¢ Aig to 12C. The m xture was
allowed to warmto roomtenperature and stiyrFKed for 18h. The m xture was
reduced in vacuo and azeotroped wth tolugne amd 60-80 pet. ether to yield
4- (3-chl or 0- 4- (net hyl am nonet hyl ) t hi ophené-2- car bonyl ) benzonor phol i ne
hydrochl ori de (0.58g, 95% as white solid.

A-mixture of 4-(3-chloro-4-(N-(4-chloro-3-nitrobenzenesuiphonyl)-N-methylaminomethyt)-

thiophene-2-carbonylibenzomorpholine (200mg, 0.37mmel} and zinc powder (400mg) in
glacial acetic acid (10ml) was heated at 100°C for 5h. The mixture was cooled in an
icefwater bath and diluted with water. Sodium hydroxide peliets (5g) were added siowly to
give pH = 14. The mixture was extracted with dichloromethane, dried over sodium sulfate
and reduced. Flash chromatography (35% EtCAc/65% 60-80 pet. ether) yielded a mixture
of product and unreacted starting material, Preparative HPLC of this mixture afforded 4-(4-
{N-(3-amino-4-chlorohenzenesuiphonyf)-N-methylaminomethyl)-3-chlorothiophene-2-
carbonyl)benzomorpholine {(102mg, 54%) as a white solid.

'H NMR (ds DMSO) 2.51 (3H, s), 3.92 (2H, t, J = 4.3Hz), 4.03 (2H, §), 4.34 (2H, J =
4.3Hz), 6.76 (1H, 1, J= 6.9Hz), 6.88-5.96 (2H, m), 7.05 (1H, t, J = 6.9Hz), 7.18-7.30 (2H,
m), 7.45 (1H, d, J = 8.4Hz), 7.86 (1H, s).

APCI MS m/z = 512 (MH*).
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d) 4-Chl oro-3-nitrobenzenesul fonyl chloride (0.46g, |.8mvol) was added to a

- sol ution

(3-chl oro-4-(nethyl am nonet hyl ) t hi ophene- 2- car bonyl ) benzonor phol i ne
hydrochl ori de (0.54g, 1.49mmol) and triethylam ne (0.50nl, O0.36g,

in dichloronethane (20m) while cooling in an icelwater bath. The m xture

of 4-

I

was allowﬁgm%ﬁﬁm@rn1to roomtenperature and stirredPEq)‘rfB nﬁ?&s- The m xture
(N-(4-

was reduced an

chromat ographed to afford 4-(3- chloro-

i trobenzenesul phonyl ) -N-net hyl am i nonet hyl )t hi ophene- 2-

car bonyl ) simer®s phol i ne (0.61g, 76% as a white crystalline solid.

chl oro-3-n

"H NWVR

M. 675 (b atiarangnliesle gy ) 7 05 (14

m, 6.75

dt, J=1.51,2B4telrjhydia@@olirkH, d, J=8.4Hz), 7.85 (1 H. s), 8.04
, 8.10 (1 H, dt, J=2.0, 8.4Hz), 8.50 (1 H, d, J=2.0Hz). ESIMS nf

J=8. 4Hz)

541.6 (MH). 26 19 MAY 2006

4- (4- (N
t hi ophen
4- (3-chl
t hi ophen
(400nm)

m xture was cooled in an icehvateB bath a

hydr oxi d

extracted with dichl oronethane, dried over

FIl ash ch
product
af f orded

| phonyl)

AD 03/078398 PCT/ GB03/ 01042 EXAMPL

(3-Am no-4-ch
e-2-carbonyl )b
oro-4- (N-(4-chl

wor phol i ne A- m xture of

in glacial acetic @ ) N@S<heat ed at 100C for

(1 H d,

ES

c powder
5h. The

¢ i trobenzenesul phonyl)-N-net hyl am nonet hyl ) -
e-2-carbony|)benzonngkn%:z e (20 7 0.37mmol ) and zin
cidy1

uted with wate

@

sodi sul fate and
romat ogr aphy (35% Et OAc/ 65% 60-80 pet. ether) vyielded

e pellets (59) were added slowy to

and unreacted starting material. Preparative HPLC of this m xture
%

&) {-Bromohenzenesiiifpvhelatide 2. 1908 gRBel, wasréded to a solution of ethyl 2-

- limémytdmirotathpipiiabiayitchrbdxyialt (0.66 7 Smerah efdtricthylamine (2.1ml, 1.5g,
15mmol} in dichlaromethane (30m!) and the mixture was stirred for 18h, The mixture was
diluted with ethyl acetate and washed with 1N potassium hydrogen suiphate, water and
brine, dried and reduced. Chromatography (35% EtOAc/85% hexanes) afforded ethyl 2-(N-
{4-bromobenzenesulphonyl)}-N-methylaminomethyl)thiazole-4-carboxylate (2.1g, 67%) as a
white sofid.

h) Ethyl 2-(N-(4-bromobenzenesuiphonyl}-N-methylaminomethyl}thiazole-4-carboxylate
{2.1g, 5.2mmol} was added to mixture of 1N lithium hydroxide solution (10ml, 10mmol) and
dioxan (20m!) and heated to 50°C until a solution was obtained. The mixture was stimed at
room temperature for a further 3 days. The mixture was evaporated, taken up in E{tOAc
and acidified with 1N potassium hydrogen sulphate solution. The phases were separated
and the organic phase washed with water and brine, dried and reduced to afford 2-(N-(4-
bromabenzenesulphany}-N-methylaminomethyl)thiazole-4-carboxylic acid (1.86g, 95%) as
a white solid.

¢) Thiony! chlaride (2.0ml) was added to a solution of 2-{A~{4-bromobenzenesulphonyl)-N-
methylaminomethylithiazole-4-carboxylic acid (460mg, 1.2mmal} in dichloromethane
{20ml) and the solution heated at reflux for 2h. The mixture was cooled to room
temperature, reduced in vacuo and azeotroped with toluene to yield a white solid. This was
dissolved in dichloromethane (20ml) and to it were added triethylamine (0.34ml, 250mg,
2.4mmol} and 1,2,3 4-tetrahydroquinoline (0.18ml, 190mg, 1.4mmol). After stirring for 1h

the mixture was reduced in vacuo. Chromatography (50% EtOAc/50% hexanes) afforded
28

r. Sodi um

r educed.
a mxture

4

nesul phonyl ) - N- net hyl am nonet hyl ) - 3-chl or o-

e pH = 14. The m xture was

of



car bonyl ) benzonor phol i ne (102ng, 54% as a white solid. 'H NVR (dg DVBO
2.51 (31-1, a), 3.92 (2H, t, J = 4.3Hz), 4.03 (2H, s), 4.34 (2H, J 4, 3Hz),
6.76 (11-1, t, J= 6.9Hz), 6.88-6.96 (21-1, m, 7.05 (1 H t, J = 6.19%&NAY 206
7.18-7.30 (21-1, m, 7.45 (1H, d, J = 8.4Hz), 7.86 (1 H a). APCl Ms nlz =
512 (MH). 27 1 a MAY 2006 WO 03/078398 PCT/ GB03/ 01042 EXAMPLE 6

1-(2- (N benzenesul phonyl ) - N- et hyl am nanet hy 4- car bonyl) -
1, 2,3, 4("'[%e?/5%2£droqw nol ine a) 4-Bronbbenzenesui fon%%%eh‘f%?é“ge (2. 19,

8. 2mm|) was added to a solution of ethyl 2-

(et Nyl 2k DR B bIAL Fo ) ARFARHBIE (bl 4alBRl R 00 1T et byl ami ne

(2. 1mM | or orret hane andthe m xture was stirred
for 18h. *FH%'V?FF‘HF\?P@ @9, Yo gt UIRESH et hyl acetate and washed with IN

pot assi um hydr ogen sul phate, water and brine, dried and reduced.

Chr onmat og AR (RSN 96 (GNe 9Bk JT6 AR 250 (3, fsb B (2Het, p5A-6H2). B.RE (2H,

(4- brombeﬂ%@:@)smb@ ns\aléezb&mmw SERPSE A)h) 6. 9% (3,0, 9=113, ¢arBOXYl ate (2. 1g,
679 as a, tueJ %’,_}/ ). 7.65,(1

2- (N-(4- br enzenes onyI IQP—r?éG[ ﬂﬁ 5’m nonet hyl ) t hi azol e- 4- car boxyl at e
(2.1qg, 5.21 was added to mxture of 1 N Iithium hydroxide solution
(10m, 10’r:n WF" /ZTeps- 1dF0(§>3éf’PW) and heated to 500C until a solution was
obtai ned. The mi xture was stirred at roomtenperature for a further 3 days.
The m xture was evaporated, taken up in EtQAc and acidified with IN

pot assi um hydr ogen sul phate sol ution. The phases were separated and the

or gani ¢ peaswrLegshed with water and brine, dried and reduced to afford

2- (N-(4- gél%nggféﬁ%ﬁlgpﬁ-gl (&ﬂ!&?é‘ﬁ-zgﬁf @ﬁ&tmé 12LEATES AR bR AZ Ol €- 4- carboxylic

acid (1.8
phonamlde
CO)
»
N N
S
o} N~
|
Br

a) WSC.HCI {470mg, 2.5mmol} and 4-{dimethylamino)pyridine {290mg, Z.4mmol} were
added to a solufion of fert-butyl N-(3-carboxybenzyl}-N-methylcarbamate (520mg,
2.0mmol) and pyrido[3,2-b]morpholine (290mg, 2.1mmol) in dichloromethane (25mil). The

mixture was heated at reflux for 18h, The mixture was concentrated in vacuo, taken up in
ethyl acetate, washed with water and brine, dried and reduced. Chromatography (40%
EtOAc/60% 60-80 pet.ether) afforded fert-butyl N-methyl-N-(3-(pyrido[3,2-bimorpholine-1-
carbanyl)benzyl)carbamate (700mg, 94%) as a colourless oil.

b) A solution of 7 teri-butyl N-methyl-N-(3-(pyrido[3,2-b]morpholine-1-carbonyl)benzy!)-
carbamate {(610mg, 1.6mmol} in 4N hydrogen chloride/dioxan (30ml) was stirred for 1h.
The mixture was reduced in vacuo to afford 1-(3-(methylaminomethyl)benzoyl)pyrido(3,2-
blmorpholine dihydrochloride (512mg, 100%) as a white solid.

c) 4-Bromobenzenesulphonyl chioride (31mg, 0.12mmol) was added to a solution of 1-(3-
{methylaminomethyl)benzoyl)pyrido[3,2-bjmorpholine dihydrochloride (35mg, 0.11mmel) in
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c) Thionyl chloride (2.0mM) was added to a sol ution of

2- (N-(4- bronmobenzenesul phonyl ) - N net hyl am nonet hyl ) t hi azol e-4- car boxylic
acid (460ng, 1.2mml) in dichloronmethane (20m ) and the sol ution heageghyatg
reflux for 2h. The m xture was cooled to room tenperature, reduced in vacuo
and azeotroped with toluene to yield a white solid. This was dissolved in

di chl or oRpd AaRBys( 20M ) and to it were added triethyl gpj 4ml, 250ny,
2. 4mol ) an@ 1, 2 3, 4-tetrahydroquinoline (0.18nt, 1988%’1&%@03%%0I) After

stirring for 1 h the mxture was reduced in vacuo. Chronatography (50%

Et QAc/ 50% GB03101042

1-(2- (N (gighgfog{r%@%} en grfrqg Fgﬁonyfqé7 %d% QQ,[B@”%@@%@[ hi a e-4-carbonyl)-1
.2, 3,4- thiEed aWBfrB’alﬁm’%? WRRre @%ﬁgﬂcugﬁgggﬂé!e "aef%?qegtesm%# withy NVR (DO 3)

1.98 (2H wagttiand elne, dlis® aihigduced? CHOmEt3diaphs X80%2chibhofdrao% cydichexbré). 6Hz) , 3. 87

2H, Hz 90 (1 H,
53 95 (1 kf}r @?“p hf“’i" o m%ﬁé‘ G- @')'%"é éﬁ%ﬁhg’ﬁeﬂq} laf%é“"?%swﬁ’?ﬁ%@g? 64((4H 2))
7.65 (1 kP“'PB‘)"EmES(‘H@E;*QWé)aSW white 838 1 (50: 50 VH ). EXAMPLE 7

4-Bronmo- N-net hyl -N-(3 (pyri d o[3, 2-b] norphol i ne-1-carbonyl )benzyl)
benzene- 'SINMFHERER). 849 BH.SWBO2 IRE,s)(U1AGR, J=2 B5RNHIG(2thi d-4.8Hz2), 6.87-

4- (di met hydiem 071y bAisAen) (22Q M4, 421, a3-VRIemadded to a sol ution of
tert-butyl N (3-car boxybenzyl) N- net hy ‘car bamate (520mg, 2.0Ommol) and

pyrido[ 3, gg'ﬁ%eat égggld QE"%&@‘?N 2.1 ol ) in dichloronethane (25m ). The

m xture was 18h. The m xture was concentrated in vacuo,
taken up in ethyl acetate, washed with water and brine, dried and reduced.
Chr omat ogr aphy (40% Et OAc/ 60% 60-BO pet.ether) afforded tort-butyl
N- net hyl - I\’IQ&B égyri do[ 3, 2- b] nor phol i ne- 1- car bonyl ) benzyl ) carbamate (700nyg,
949% as oEXAMIPLEPR| ess oil .

4-Bromo-N-methyl-N-{3-(1,2,3,4-fefrahydroguinoxalin-3-one~1-carbonyl)benzyl)-

benzenesulphonamide

N 0O

o, ,,o
N~
|

Br

a} W3C.HC! (640mg, 3.4mmal) and 4-{dimethylamino)pyridine (330mg, 2.7mmol} were
added to a solution of fert-butyl N-{3-carboxybenzyl)-N-methylcarbamate (700mg,
2.6mmol} and 1,2,3,4-tetrahydroguinoxalin-2-one (440mg, 2.9mmol) in dichioromethane
(20ml). The mixture was stirred for 18h, reduced in vacuo and taken up in ethy! acetate.
This solution was washed with 0.3N potassium hydrogen sulphate and saturated sodium
hydrogen carbonate solutions, dried and reduced. Chromatography (50% EtOAc/50% 60-
80 petether) afforded tert-butyl N-(3-(1,2 3 4-tetrahydroquinoxalin-3-on-1-carbonyi)-
benzyl)-N-methylcarbamate (280mg, 27%) as an orange oil.

b) A solution of fert-butyl N-(3-(1,2,34-tetrahydroquinoxalin-3-on-1-carbonyl)benzyl)-N-
methylearbamate (280mg, 0.71mimol) in 4N hydrogen chioride/dioxan (30ml) was stirred at
room temperature for 1h. The mixture was reduced jn vacuo, taken up in chlgroform,
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b) A solution of tart-butyl

N- et hyl - N- ( 3- (pyri do[ 3, 2- b] nor phol i ne-1| - car bonyl ) benzyl)- carbamate (610ng,
1.6mmol ) in 4N hydrogen chloride/dioxan (30m) was stirred for 1h.  THEMAY 2006
m xture was reduced in vacuo to afford

1- (3- (et hyl am nomet hyl ) benzoyl ) pyri do[ 3, 2- b] nor phol i ne di hydrochl ori de

(512ny, y a white solid. c) 4-Bronpbenzenesul | oride (31ny,
0. 12mol )J‘%)ﬁgmggsded to a solution of 1-(3- B0l

(et hyl am nonet hyl )benzoyl ) pyri do[ 3, 2- bj nor phol i ne di hydrochl ori de (35ng,

0. 11mol / or onet hane
0 11001 ) efhed sl oaggwfﬁgsrgmgg%&uﬁp%@m@ §04% sl or oret h
stirred f&lthTaEﬁaP“Yhe rﬁ@(’c ur em °V9@éucethi°Wbeuo aﬁ?'&%n up3n et hyl

acet at e, \agheshinombify)baroar 2c8uctefhidieuinttalieslomen desmgueed). ahmanmat ogr aphy
(80% chl or %LﬁsrquO% cycl ohexane) afforded

4- br omo- N° N-(3-(pyrido[ 3, 2-Db] m)rphol | ne | - carbonyl ) benzyl ) benzene-
(31h 98 de@rﬁwéq%ﬁgeyesu@% (eofe iy iy s s b o S5 6. 7. 6, 01
(1 Hm, Tmdi§aminbhetbibenrpyl-12 352etfzbidrohuindxalin-BbtE) , (30fod 30.70roll 4k, ) . ESI MBS nl z
= 502, 50‘&10?(1&%%9&23’& \lvé & usted to pHg with tnethylam:ne and the mixture

o R ol i siooes EBUAIH 5 Ry et i oo ) o)

4- (di met hyhtamand dyigey ddidread (BExgChrEmatogradhy (W’EOA@(W’G@-&Q)P@.EEIGTI)UU on of
terf-but y'affd?be(i3'40cﬁ6rp@f\?mﬁnpizn\/ {3%1 %W@étr‘&%g}d%ﬁ:l?&ﬁﬁ%@m(em&%gyn fymol ) and

1, 2, 3, 4-t et rahydr oqui noxa chl or onet hane
(20mL) . THEZERE RJP'@”M%“&PQ PO%RIEsRYaSId " educed in vacuo and taken up in

et hyl acetate.
*H NMR (CDCly), 2.46 (3H,5), 4.06 (2H,s), 4.59 (2H,8), 6.66 (1H,s), 6.76 (1H,1,4=7.6Hz),

6.97 (1Hd, J=6.6Hz), 7.06-7.12 (1H,m), 7.21 (1H,s), 7.31-7.43 (3H,m), 7.63-7.71 (4H,m),
8.97 (1H.5).

ESIMS m/z = 514, 516 (50:50, MH").

EXAMPLE 9
3-Acetamido-1-(2-(N{4-bromobenzenesulphonyl)-N-methylaminomethyl}thiazole-4-
carbonyt)-1,2,3,4-tetrahydroquinoline

m b

Thionyl chloride (5.0ml} was added to a solution of 2-(N-(4-bromobenzenesulphonyl)-N-
methylaminomethylithiazole-4-carboxylic acid (250mg, 0.54mmol} in dichioromethane
(20ml) and the solufion was heated at reflux for 2h. The mixture was cooled and reduced
in vacuo to afford the acid chlaride as a white solid. This acid chloride (130mg, 0.32mmol)

3



This solution was washed with 0. 3N potassi um hydrogen sul phate and sat urat ed
sodi um hydrogen carbonate solutions, dried and reduced. Chromatography (50%
Et OAc/ 50% 60- 80 pet.ether) afforded tert-butyl 18 MAY 2008
N-(3-(1, 2,3, 4-tetrahydroqui noxal i n-3-o0on-1-carbonyl) -

benzyl ) - N- et hyl car bamate (280ng, 27% as an orange oil. b) A solution of
tort-butyl \Ws?% %1 2,3, 4-tetrahydroqui noxal i n- 3-on- I-carbon&;l ~Z})t:enzyl)-l\l—

met hyl car'bai’E°Y 280ny, 0.71 nmmol) in 4N hydrogen chl®&H P&/ 8xan (30n) was
stirred at roomtenperature for 1h. The m xture was reduced in vacuo, taken

up in chloro Y 2 78398 03/ 0 washed with
sat ur at ed "o %gﬁnnh%yrbp'%oé "Mg‘é oﬂg'{"é agcpf "5 2 ﬁpgg/ﬁﬁgm'da'r ’igé “and reduced.
Chr omat og tefipivgroquirgYeertétrtsa ASEMO@Ysrdtilicdvlomie (9.088Mf, 85w @ 62m(ng). The

(et hyl arrwmmmwnbrémmm tefh &atare%rtq@ﬁ bRl alcedl i vBa¥athrbmaofady ( 98Ny, 499 as
:gdegr ?gggE@g‘% ut i o(r:l) c%r Orm en %ge ésnl'lltlicpn&n()ﬁlmggmgtgenzenes(.u%p%g%l) I\P 11 mmol ) was
(et hyl ammibm!hgme)tﬂy&th@w-’rqar@nﬂ);m.Mie\trammtcmmen636&191 $3%) @ea ( 30ny,

0. 10nmol ) whid soidi chl or omet hane (10m ). The pH was adjusted to pH9 with
triethylamne and the mxture stirred for 16h. The m xture was reduced in

d d d
! educed. - oY NE%M‘?S*%;% 365 B B 6***’31‘6%#2?@‘31 oA g o o
4- br ono- I\lJ'n”@ﬁhyWa 8 )( 69 {1 dd, Je30ee. (2R er Hat- @Jsllm)nf’réﬁ 6ﬁ%111ma>ar bonyl)benzyl)
- benzenesut phdnameHs, € F4NTE (380Y)7. BS.28 (W)inj, .65 ahd 1069 (eddh BNBadh@)Cl 3), 2. 46

3H, s), 2 4.59 (2H, 6.66 (1H s), 6.76 (1H t,J=7.6Hz), 6.97
EIH d) J= é%%ﬁ%))%a%ﬁ%’? 12 ElH S), 7.21 ElH, 3 7.31-(7.43 (3H, M, )7.63-7.71

(41-1,m), 897 (IH S FS NSz = 514, 516 (50:50, MH). EXAMPLE 9

EXAMPLE 10
1-{2-(1-(4-Bromohenzenesuiphonylamino)ethyljthiazole-4-carbonyl)-1,2,3,4-
tetrahydroquinoline

a) HBTU (308mg, 0.81mmol) was added to a solution of teri-butyl (1-{4-carboxythiazol-2-
ylethyl)carbamate (200mg, O0.73mmol) in DMF (Sml} at room temperature.
Diisopropylethylamine (0.26m!, 190mg, 1.5mmol) and 1,2,3,4-tetrahydroquinoling (0.11ml,
117mg, 0.88mmol) were added and the mixture was stired for 18h. The mixture was
partitioned between ethyl acetate and 1N hydrochloric acid and separated. The organic
layer was washed with water and brine, dried and reduced. Chromatography (45%
EtOAC/55% hexanes) afforded fert-butyl (1-(4-(1,2,3,4-tetrahydroquinoline-1-carbony!)-
thiazo!-2-yhethyl)carbamate (180mg, 63%).

by A solution of teri-butyl (1-(4-(1,2,34-tetrahydroquinoline-1-carbonyljthiazok-2-yi)ethyl}-
carbamate (180mg, 0.47mmol) in 4N hydrogsn chloride/dioxan (10ml) was stirred in an
ice/water bath and allowed to warm to room temperature. The mixture was concentrated
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3- Acet ami do- 1- (2- (N- (4- br onbbenzenesul phonyl ) - N- net hyl ami nonet hyl ) t hi azol e- 4
- carbonyl)-1, 2, 3, 4-tetrahydroqui noline Br Thionyl chloride (5.0m) was
added to a solution of 2-(N-(4-bronobenzenesul phonyi)-N 1 v an
met hyl am nonet hyl )t hi azol e-4-carboxylic acid (250ng, 0.64nmmol) in 8 MAY 2006
di chl oronet hane (20m ) and the solution was heated at reflux for 2h. The

m xture was (fool ed and reduced in vacuo to afford thsLT@%WEI oride as a
white solA™* % acid chloride (130mg, 0.32mmol) 31 006 WO
03/078398 PCT/ GB03101042 was taken up in dichloromethane (IOM) and to it

were adde%n@az@%@b%&tﬁolégﬁﬂ&d& tﬁrag@grﬁrﬁ eg'tr %Lﬂé’g aﬂBhwtﬂ&or@QﬂrauQ‘éncer 32mol ) and

triethylam red at room

t enper at uratorg onikﬁm'a‘FﬂWPtE'é%Rleeﬁcﬁbenﬂ)ab %4'TWMEWW%FBW°C“PEFOAC) af f or ded
3- acet am dhe deld Was(lsurbd bty Wﬁtﬁaﬁé’lﬂﬁluﬂ)@hﬁﬂﬁl wasNsed directly by taking up

t hyl | 96Ny,

535 ae 1 apdemelife 3] i BRI by “ygingl i& Wf‘*‘f‘%?%g AT

(1 H, dd, Jsgutighywas aogleg jq3n icedwater t@ﬁawnaao it was-aideg-g-browgbepggnpsul 0@'9 (1H dd,

\(]5 870;215l|aorﬁb‘iz1)19mg1 030miolR T hé Finttumd wasdalibiddo @& m(th Mboi) tempddat®2 afd H, d J=7.6Hz),
ch

J=3. 6Hz) t(fég{ém %E"%%’a@ el Bborachy 436 ﬂ@%@&a@@%ﬁ@e pa‘tﬁ?ﬁ‘ g4 e AVPLELO

1- ( 2- (1 (& Bﬁ‘o?f%%ﬁ@n@gBhwlérﬁgzp)aﬁv*}twﬂzeleﬂwr?wﬁ)?a Sietetihydsg-bony | ) - 1, 2, 3, 4-

t et r ahydr q@blimcdsiabitoridi 44yl B1%)306ng, 0. 81mmol) was added to a sol ution of
tert-butyl (1-(4-carboxythiazol-2-

'H NMR (CDCI3), 1.38 (3H, d, J=6.9 Hz), 2.05 (2H, dt, J = 3.3Hz, 6.6 Hz), 2.78-2.84 (2H,
m), 3.80-4.01 (2H, m), 4.56 (1H, quintet, J=6.9 Hz), 5.29 (1H, d, J = 7.6 Hz), 6.63-6.79
(1H, br m), 6.94 (1H, t, J=7.6 Hz), 7.07 (1H, dt, J=1.3Hz, 7.6Hz), 7.18 (1H, d, J=7.6Hz),
7.58 (2H, d, J=8.9Hz), 7.59 (1H, s), 7.64 (2H, d, J=8.9Hz).

ESIMS m/z = 506.0, 507.8 (50:50, MH"),
EXAMPLES 11 -70

The following compounds were prepared using analogous methods.

2
R12 X
0
1 s
R" W™ N7 ¢

07 N\F 0

Ex. R! R | R® R" R?| W X | [M+H]

12 H H Br H H { CH | CH | 539.0

13 H H Br H H N 0 541.9
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yl ) et hyl)carbamate (200ng, O0.73mmol) in DVF (5m ) at roomtenperature.

Di i sopropyl et hyl am ne (0.26nm, 190ng, 1.5mvol) and
1,2,3,4-tetrahydroquinoline (0.11 nl, 117ng, 0.88nmol) were added ang MYQZ{J{}S
m xture was stirred for 18h. The mixture was partitioned between ethyl
acetate and IN hydrochloric acid and separated. The organic |ayer was
washed wi and brine, dried and reduced. Chro hy. (45%

Et OAc/ 55%%&%@%2%) af forded tent-butyl ' ”%198{;(%%1&{,2

(1-(4-(1, 2, 3, 4-tetrahydroqui nol i ne-1-carbonyl)- thiazol-2-yl)ethyl)carbamate
(180nmg, 63% . [DE, ATsiUt]i Tt pr i pbutl yfintz -
(1-(4-(1, 2, 3, ZL- F’é't raﬁl\r/drogﬁi o?i ne- IR car bRon |"{'t ni ézcbllgfgll )et hyl ) - carbanate
(180ng, 0. 47nmohy ijn 4N [hydr ggen| chbavd,detidf eckan 6l Gﬁmés,g/vas stirred in an
ice/water bathandlallowed tg watmio rdomtenperatyre The m xture was
concentrated 3218 8 NRY 2006 |V D3/ 0V8398F PCTHGEE0G/ 01942 and azeotroped with
t ol uene tw ce f—tethachl-eromrethanetw-cetand-dieptorerethane once to afford
1- (2- (1- ami nodt H§1 Yt MeadoMe- 4-€laf borty1 ) -{1H 2] §Hal aPA*d* aqui nol i ne

=T

t
hydr ochl ori de. gy et d—was SUMET g gantiattve—and the materi al
was used dire tI1§/ tgy t aki ng Lng n di chl o'?omgﬁham 5¢‘Pif)1 and triethyiam ne

(0.16m(, 118ng, I.Zmmol). The resulting sSolution was cooled in an ice/water
bath and to it was added 4-bronobenzenesul phonyl chloride (119ng,
0.47mol ). The m xture was allowedg o warmto roomtenperature and stirred
for 18h. Evaporation aEd chr omat ogrlaphy (50% Et CAc/ 50% hexanes) afforded 1-
(2-(1-(4-bronmobenzenesuhppgon i hyl )t hi azol e- 4- carbonyl)-1, 2,

3, 4-tetrahydro- quinoli na ite solid (144ny, 61% . 'H NMR (CDCl 3),
1.38 (3H, d, J=6.9 Hz)pt12Qe ., J = 3.3Hz, 6.6 Hz), 2.79-2.84 (2H,

m, 3.80-4.01 (2H, m, 4.56 (1 ntet, J=6.9 Hz), 5.29 (11-1, d, J = 7.6
Hz), 6,63-6.79 (1H, br m,

7.6Hz), 7.18 (1H, d, J=7.6HzJ,

, t, J=7.6 Hz), 7.07 (1H, dt, J=1.3H,
. o J=8.9Hz), 7.59 (1 H, s), 7.64

(2H, d, J=8.9Hz). /N—-S=
H,C
R?
Ex. Y2 R* | R" | R® | [M+H]*
18 OH Br H H 584.9
19 NHMe Br H H 598.0
20 NHCH,CH,OH Br H H 627.9
21 NHCH,CH;OH Ci |OMe| H 630.9
22 NHCH,CH,OH Ct H F 601.9
23 NHCH>CO,Me Br H H 655.9
24 NHCH,CONHMe Ci H H 611.0
25 NHCH.,CONHMe Cl |OMe| H 641.0
N ~
26 H/U Br H H 874.9
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ESIMS mz = 506.0, 507.9 (50:50, M{).
conpounds were prepared using anal ogous net hods.
12HHBr HHCHCH2539. 0 13HHBr HHNO541.9 33 1 8 MAY 2005 WO 03/ 078398
PCT/ GB03/ 01042 Ex. R RZR8R'R72WK[ MtH] *
15HHCI HFCHO514. 9 16MeMeCl HHCHNH524. 0 17=0Br HHCHNH554. 1 Ex. Y2R8R'R12[ M+H +
180HBr H : HVeBr HH598. 0 20NHCH2CH2OHBr HH627. 9 21N

g@@%”&ﬂ%gm. 9 23NHCH2CO2MeBr HH655. 9 24 NHCH2 OAiH

EXAMPLES 11 -

14HHC CH2NMe2HCHO553. 9

e

22NHCH?2
25NHCH2CONHVEC! OMVEH641. 0 26H | Br HH674. 9
Ex. y? R® | R | R® | [M+H]
N =N
27 H o || Cl | H | H | 831.0
p
N SN
28 Ho |l Cl |OMe| H | 661.0
=
N NS
29 H |l Cl |{OMe| H | 662.0
o
N
N CH
30 H _ h{ 3l ¢ |oMe| H | 6686.0
31 N  NH Br | H | H | 6530
\_/
H
X N\Y1
0 o 0
7
)\L)\)’-\/N—-S:O
H,C
RS
Ex. Y' R®* | R" | X | [Mm+HT
32 C(=0)Me Br | H | CH, | 596.1
33 C(=0)CHNHMe Br | H | CHy| 6250
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70 The foll ow ng
Ex. R R2ZRBR' R12WK[ Mt+H; *

16 MAY 2006

2 CH2OHC WeH630. 9
PE11. 0




iN 34 1 8 MAY 2006 WD 031078398 PCT/ GB03/ 01042 Ex. Y2RaR 4R 2[ MtH N 27H
OveH661.0 ~! N H 2911 O WH662.0 ~N N-N~--CH H 3

| A HH631. 0 N 28HC
300MNCl WeH666. 0

31N HBr HH653. 0

WO 03/078398 PCT/GB(3/01042
Ex. Y R® | R" | X | [m+H]
34 C(=O)CHz)NH; Br | H | CH;| 6250
35 C{=0)(CHy),NH, Br | H 0 | 627.0
36 C(=0){CH,).NH; Cl |OMe| O | 613.0
37 C(=0)(CH,):NH, Br | H | CH, | 639.0
38 C(=0)(CH,)sNH, Br | H | O | 6410
39 C(=0)(CH,)sNHMe Br | H | CH | 653.0
40 C(=O)CH);NHC(=O)Me | Br | H | CH, | 668.9
41 C(=O)CH)sNHC(=O)Me | Br { H | CH, | 682.9
42 | C(=O)(CH)sNHC(=O)NHEt | Br | H | CHy [ 711.9

: :N:
/A 1
0 \/ 0
/ /f
AL 3 N—S=0
/
H,C
Br
Ex. Al A? Al [M+H]
43 CH S CH 504.9
44 CH N(CHCHy) N 517.1
45 | C(NMey) S CH 548.1
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Ex. Y RR' X[ MtHj + 32C(=0) MeBr HCH2596. 1 33C( =0) CH2NHMeBr HCH2625. 0 35 1 8 MAY
2006 WD 03/078398 PCT/ GB03/ 01042 Ex.Y' R8R'X MtH]'

34C(=0) ( CH2) 2NH2Br HCH2625. 0 35C( =0) ( CH2) 2NH2Br H0627. 0 ‘
36C(=0) (CH2) 2NH2Cl OMe0613. 0 37C( =0) ( CH2) 3NH2Hr HCH2639. 0 1 8 MAY 2006
38C(=0) (CH2) 3NH2Br H0641. 0 39C(=0) ( CH2) 3NHMeBr HCH2653. 0

40C( =0) ( Gdh#d¥eiat =0) MeBr HCH2668. 9 41C( =0) ( CH2) 3NHC( :0%%2%%682. 9

42C(=0) ( CH2) 3NHC( =O) NHE1Br HCH2711. 9 Ex. A' A2A3[ M+H]' 4 .9

44CHN( CH2CH3) N517. 1 45C( NMe2) SCH548.1 36 1 8 NMAY 2006 WD 03/078398 0 A- A3
N-g~ O

© | A/ Vi
H,C
Br
Ex. Al A? A? [M+H]*
46 S CH CH 505.1
47 o} CH CH 489
48 S CH N 505.9
L
98
)Y !
0]
L P
Rs
Br
Ex. R® Al A? A® [M+HT"
49 H N CH s 492.0
50 Me N CH 0 490.1
51 Me N CH NH 488.0
52 Me N CH NMe 502.9
53 Me N C(EY) S 534.2
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H3C Ex. At A2A3[ MrH] '

50C(NR) GrfHiHhgd- 2

46SCHCH505. 1 470CHCHA89 48SCHN505. 9 A=A3 NS O RS

PCT/ GB03/ 01042 Ex. RSAt A2A3[ MrHI + 49HNCHS492. 0 50MeNCH0490. 1 51MeNCHNH489. 0
52MeNCHNMES02. 9 53MeNC( Et ) S534.2 37 1 8 MM 2006 WO 03/ 078398 PCT/ GBDS/MAL OdR
Ex. RSA' A2A' [ MkH| 54MeCHNO490. 1 55MeCHNVE503. 0 Ex. A' A2A3A4[ MrH] '

56CHCHCHC( OMe) 529. 1 57CHCHNCH500 58CHCHCHNS00 59CHCHC( Me) N514

PCT/GB03/01042

EX. R® A A’ A [M+H]
54 Me CH N 0 480.1
55 Me CH N NMe 503.0
\ Al O\\S//O
LN
L A" CH,
A Br
Ex. Al A? A A* [M+H]"
56 CH CH CH | C(OMe) | 529.1
57 CH CH N CH 500
58 CcH CH CH N 500
59 CH CH | C(Me) N 514
60 | C(NOp) | CH CH CH 544.2
61 | C(NH) | CH CH CH 514.3
62 N CH CH CH 499.9
63 CH | ccy | cH CH 533.1
" 64 | cch | cH CH CH 533
65 CH | C(NH) | CH CH 514
86 CH | C(OH) | CH CH 515.0
67 CH cF) | cH CH 517
68 CH | C(Nop| CH CH 544
89 CH | CBy | CH CH 577
70 CH CH CH c(C) 533.1
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61C( NH2) CHCHCH514. 3 62NCHCHCH499. 9 63CHC( Cl ) CHCH533. 1 64C( Cl ) CHCHCH533

65CHC( NH2) CHCH514 66CHC( OH) CHCH515. 0 67CHC( F) CHCH517 68CHC( N02) CHCH544
69CHC( Br ) CHCH577 70CHCHCHC(Cl )533.1 38 1 8 MAY 2006 WD 03/ 078398 18 MaY 2006
PCT/ GB03/ 01042 The conpounds descri bed above di spl ace radiol abelled |igand
from GhRH receptor- containing nenbrane preparations at concentrations bel ow
SM 39 1 Qo¥hsg06 WO 03/078398 PCT/ GB03/01042 O ai n?(fﬂcﬁ%sﬁﬁgpound which is
a derivative 01§ general formula 1, or a pharmaceutically acceptable salt
thereof, RI12 X R2 R | wherein:

The compounds described above displace radiolabelled ligand from GnRH receptor-

containing membrane preparations at concentrations below 5pM.
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A, A2 and A" are each independently selected fromAs and A'; and A4 is
either a coval ent bond or A5; provided that when A4 is a coval ent bond then
one of A'- A3 is A6 and the other two are A5 and that when A4 is As g bap
all of k - A are A5; A6 is selected fromGCR" and N; As is selected from
N-R14, S and O; R is selected fromH NHY" and COY' and R2 is H, or Rl and
R2 are botb ozavedohyl or together are =0; R , R4 and Rﬁ—:ﬁé@:;@ﬁ@j’l

i ndependently H, |lower alkyl or |lower alkenyl; R6 R , , R9, R1I0 R' and
R12 are each independently selected fromH, | ower aIkyI, | ower al kenyl ,
NH2, F, Clglaii, O-al kyl, O lower al kenyl, CH2ZNMe2 and CF3; 40 1 8 MAY 2006
WO 03/ 078398 PCT/ GB03/ 01042 R13 is sel ect ed fromH F, d, Br, NO2, NH2, OH,
Me, Et, , NMg2 ethyl Wis
sel ect ed from % %ﬂ'@gﬂg@w? Issl_i%e rﬂe’%‘fezgl §r om CH Mm %agﬁé%deuﬁaﬂ N-| ower al kyl
and N-|ower al ké@Rsppiablgsatitieragd ected from CO | ower al kyl, CO-lower alkenyl,
CQ(CH2) bY3, CQO(CH2)bCOY3 and CQ(CH2) bNHCOY3; Y2 is selected from OR15,

NR SR77 and NH(CH2) 000Y312 Y3 is selg@cted fromalkyl, |ower alkenyl ,ORt5 and

NR16R17; R s is selectB r al kyl , Iomer al kenyl and (CH2) 8R15
R1 and R17 are each |ndep nde tIy se ected fron1H | ower al kyl, | ower
al kenyl
1
RS
O%/;“m‘: !?’/ RG
A2 AY S 7
SAYT 07T
O
R1 0 RB
RQ

wherein:
A", AZand A® are each independently selected from AS and A%; and
A is either a covalent bond or A% provided that

when A? is a covalent bond then one of A'- A® is A% and the other two are
Af and that

when A is A% then alf of A’ - A% are AS;
A% is selected from C-R™ and N;
A% is selected from N-R™, Sand O;

R' is selected from H, NHY' and COY? and R? is H; or R' and R? are both
methyl or together are =0,

R?, R* and R® are each independently H, lower alkyl or lower alkenyl;

R® R7,R®, RY R" R and R are each independently selected from H, lower
alkyl, lower alkenyl, NHa, F, Cl, Br, O-alkyl, O-lower alkenyi, CH:NMe; and CF;;
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and (CH2)aR15, or together are -(CH2)2-Z-(CH2)2-; R16 is selected from OH
and phenyl, pyridyl, pyrimdinyl, pyrazinyl, furyl, thienyl, pyrrolyl,

i m dazol yl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyll8May 205
triazolyl, oxadiazolyl and thiadiazolyl, each of which nmay optionally have
a lower alkyl, [|ower alkenyl group substituent; Z is selected fromO, CH2,
S, S, mmﬁkgwer al kyl and N-l1ower alkenyl; ais 4. and bandcarel-3. 2

A conpound according to daiml wherein R3 and R4 ar em%q’q‘?sfp-}.o% A conpound
according to any preceding C aimwherein R5 |s | ower aI kyl or | ower

al kenyl. 41 1 8 Yﬁéeoggf%{" IJC(??%:}%% ,\ﬁ_pTé é amca;rpound accordi ng

to daim3 Wnere 'cor?poUn (j to dny preceding

Cl ai m wherein A e all As 6 A corrpound according to Caim
5 wherein at Ie&t's?W@%fr@F HAmethyAE“detW and A4 are =CR'-. 7 A conpound
according to Caim6 wherein A, A3 and AA are =CH and A2 is =CR'-. 8 A
conpound accordl‘/‘higs%iect@ffamrﬁf‘f?af\ﬂ,ﬁbrei n A2 is =CF- or =CCl-. 9 A conpound
according to Claim6 wherein one of A, A2, A and A" is =N and the

ot hers are =CH X iddlebted borpOH @, 8,C3HRINH, Ngoviep aigh andN-Bwadatkesniin A is =N and
A2, A3 and A" are =CH 11 A conpound according to any of Clains | to 4
wherein A is aytopalsgidedoqfdfh CO-lower alkyl, CO-ower alkenyl, CO{(CH,)Y?,

CO(CH)sCOY? and CO(CH,),NHCOY?,

Y? is selected from OR™, NR*R" and NH(CH,),COY?,

Y* is selected from alkyl, lower alkeny! ,OR"™ and NR'R"";
R* is selected from H, lower alkyl, lower alkeny! and (CH,),R*®

R™ and R" are each independently selected from H, iower alkyt, fower alkenyl
and (CH,).R™, or together are -(CH,),-Z-(CHy)z;

R™ is selected from OH and phenyl, pyridyt, pyrimidinyl, pyrazinyl, furyl, thieny!,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
oxadiazolyl and thiadiazolyl, each of which may optionally have a lower alkyl,
lower alkenyl group substituent;

Z is selected from O, CHy, S, SO,, NH, N-lower alkyl and N-iower alkeny!;
ais 0-4; and

b and ¢ are 1-3,
2 A compound according to Claim 1 wherein R® and R* are both H.

3 A compound according to any preceding Claim wherein R® is lower alkyl or
lower alkenyl.
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12 A conpound according to Caim1l1 wherein A is A 13 A conpound accordi ng
to Caim12 wherein one of A2 and A is =CH and the other is -S-. 42 1 8
MAY 2006 WO 03/ 078398 PCT/ GBC3/ 01042 14 A conpound according to anyj g MAY(%EIUB
preceding Caimwherein at |east three of R8 to R10 are H 15 A conpoun
according to Claim14 wherein four of Rs to R1IO are H and the other is F,
a, Br or_.CE3, 16 A conpound according to Caim15 | ., R7, R and
R70 are MAHE®¥ is F, O, Br or CF3, 17 A conpoun\(lj\/%g%@g&/ |1né to any
preceding Claimwherein R is COY2 and R2 is H 18 A conpound according to

Claim17 erei ] . X3, A conpound according to
Claim 18 %erei n’k%@p{:@d%{o@%ﬂﬁ%g&%@%} and R13 is pyridyl or

3-nmet hyl -1, 2, 4oxadi azol -5-yl. 20 A conpound according to claim1 sel ected
from4-(3-Chloro-4-{[(4-ch | oro-benzenesul fonyl)-nmethyl-amino]-nethyl)-th
i ophena-2+ carb - = di [0- Zihnepd- carhoxylic acid
(3-methyl = [1, 2?‘2%@%@9 éﬁ%}d-rhé%ﬁq‘ﬁéﬁ%?i%ﬁgﬁegﬁ%ﬂ AR
4- (3-Chl oro-4-{ ﬁ'4- chl or o- benzenesul f onyl ) - et hyl - am no] - net hyl
-t hi ophene-2- carbonyl) -3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 2- car boxyl i c acid
(2-hydroxy-ethyl)- am de
4- Chl oro-N\-[4-chl oro-5-(2, 3-di hydr oz benzo 4] oxazi.ne-,4- ¢arbonyl ) -t hi ophen-3
et i e e B R SR A e o A AT KPR

are = -

7 A compound according to Claim 6 wherein A', A* and A* are =CH- and A% is
=CR".,

8 A compound according to Claim 7 wherein A% is =CF- or =CCI-.

9 A compound according to Claim B wherein one of A", A2, A? and A* is =N- and

the others are =CH-.

10 A compound according to Claim 9 wherain A’ is =N- and A%, A® and A* are =CH-

11 A compound according to any of Claims 1 to 4 wherein A* is a covalent bond.

12 A compound according to Claim 11 wherein A' is A,

13 A compound according to Claim 12 wherein one of A? and A® is =CH- and the
other is -5-.
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43 1 B MAY 2008 WD 03/078398 yl nethyl]-N-nethyl-3-n itro-benzenesu | fon am
i de PCT/ & 103/01042

3- Am no- 4- chl oro- N-[ 4- chl or 0- 5- (2, 3-di hydr o- benzo[ 1, 4] oxazi ne- 4- car bogyhky 06
th i oph en-3-ylnmethyl]-N nethyl-benzenesul fo n am de

4- Br ono- N- (4- (3, 4-di hydr o- 2H- qui nol i ne

1- car bonyyyoidvkpgol - 2-yl met hyl | - N-nmet hyl - benzenesul f .“Qﬁl"“

N-[1-(2-{[ (4-Brono-benzenesul fonyl ) - met hyl - am no] - netw i'azol e- 4- car bony
i)- 1,2,3,4-tetrahydro-quinolin-3-yl]-acetam de 4-Brono-N|[4-chloro-5-(3,

4- di hydr o- 2H qui nol i ne- 1- carbonyl )-th | ophen- 3-

yl met hyl ] - N- net hyl - benzenesul fon am i de

4- Br ono- N-[ 4- chl or 0-5- (2, 3-di hydro-pyrido[ 3, 2-b] [ 1, 4] oxazi ne- 4- car bonyl ) -

t hi ophen-3-yl net hyl ] - N- et hyl - benzenesul f onam de

4- Chl or 0- N4f 4- ci ednepolind(abedrdintole @nPpracedinf) Cinowheaiz af ldaséihaxaz Rhee- 4- car bonyl ) -
t hi ophen- 3-yl metdwit 4N- met hyl - be nzenesul f onam i de

4- Chl oro- N-[ 4- chl or o- 5- (3, 3-di net hyl - 3, 4- di hydr o- 2H qui noxal i ne- 1- car bonyl ) -
th iop h en-3-ylnmethyl]-N nethyl-benzenesul fon ami de

4- Br ono- N- [ 4- chl or 0- 5- ( 3- ox0- 3, 4- di hydr o- 2H qui noxal i ne- 1- car bonyl ) -t hi ophen
-3- yl met Ryl | - N-A@kdpding BERARG @Sthail19 RS €fr of R® to R™ are H and the other _

4-(4-{[ (4-Br ono-iﬁ,_eggeépgﬁg fonyl) - et hyl - am no] - net hyl } - 3- chl or o-t hi ophene- 2-
car bonyl ) - 3, 4- di hydr'o- Benzo[ 1, 4] oxazi ne- 2-carboxyl i ¢ acid methyl am de
4-(5-{[(4-B

r ono- benzenesul f onyl ) - net hyl - am no] - net hyl } - 4- chl or o-t hi ophene- 3-

carbonyi ) 43, 4- di heeﬂggan HeRRMEU &t RXARIRAR2RE A8 B LE HARL R s

(2- hydr oxy- et hyl ) m Ea-

17 A compound according to any preceding Claim wherein R' is COY2 and R? is H.
18 A compound according to Claim 17 wherein Y2 is NR'R" or NHCH,COY®.
19 A compound according to Claim 18 wherein Y? is NHCH,R™ or

NHCHLCONHCH;, and R'® is pyridy! or 3-methyl-1,2,4-oxadiazol-5-yl.

20 A compound according to claim 1 selected from

4-(3-Chloro-4-{[{4-chloro-benzenesulfonyl)-methyl-amino]-methyl}-thiophene-2-
carbonyl}-3,4-dihydro-2H-benzo[1,4]oxazine-2-carboxylic acid {3-methyl-
[1,2,4]oxadiazol-5-yimethy!)-amide

4-(3-Chiloro-4-{[{4-chloro-benzenesulfonyl)-methyl-amino]-methyl-thiophene-2-
carbonyl)-3,4-dihydro-2H-benzo[1 4]oxazine-2-carhoxyiic acid (2-hydroxy-ethyl)-
amide

4-Chloro-N-[4-chloro-5-(2,3-dihydro-benzo[1,4]Joxazine-4-carbonyl}-thiophen-3-
vimethvil-N-methvl-3-nitro-benzenesulfonamide

43



4-(3-Chl oro-4-{[(4-ch | oro-benzenesul fonyl)-nethyl -am no]-nmethyl }-th i ophen
a- 2- carbonyl) - 6-net hoxy- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 2- car boxylic acid
(2- hydroxy-ethyl)-amde 4-(3-C .

hl or o- 4- {[ (4- chl or o- benzenesul fonyl ) - net hyl -am no] -nmet hyl }-th i opherlng-hﬁy 2006
car bonyl )-7-fl uoro-3, 4-di hydro- 2H benzo[ 1, 4] oxazi ne- 2- car boxyl i c acid

2- hydr oxy- -am de
§[4- %/5- {( 9 rr’%%ﬂl)) benzenesul f onyl ) - met hyl - am no] - net ﬁﬁr’}G—Bg?-mé?ﬁzor o-t hi ophene-
3- carbonyl) -3, 4-di hydr o- 2H benzo|[ 1, 4] oxazi ne- 2- car bonyl ] - am no}-acetic acid
nethyl 44 1 8 MhetRAAEmME-0310p820RksamhaiiadCT/ GB0O3/ 01042 4- (3-Ch
| oro-4-{[(4-ch | oro-benzenes ulfonyl)-nethyl-ami no]-nethyl}-thi ophene-2-
car bonyl') - 3, 4- di-Ayid6-a-cRilo BEMZRbb-543, 9uiRTdIEEN2o[ GA6RENY -t atbdRg)-d

met hyl car banoy! gibiyla: 2N-methvl-b [fonamid
4-(3-Chl oro-4-{] (E- ch@%@ﬁer?}eer’{eseﬂfefngsr‘fy?"f'["'rr%t hyl - ami no] - met hyl ) - t hi ophene- 2

- _carbonyl) - 6- neaREX YR (a-ShydeDOqumolind 802 Bbdy) Hidd¥ez)imand\eaehexyl i ¢ acid
met hyl car bamygeq;%g%}f-ngﬁ‘]dg e 4-(5-{[(4-B ro no-benzenes u | fonyl
) - met hyl - am no] - et hy ? -chl or o-t hi ophene- 3-

car bonyl) - 3, 4- di rO- i ne-. ylic '
(pyri diyn2 4-yl rrgl{l ] Y‘?"{[?“'%m%g%%%@@y %%?hg?aj’llﬁ'%g{h@ﬁ%%d&'ﬁgaﬁgogwésu
| f onyl ) - net hyl t 4%&9?“5@%?'?‘:% PEpHeR- 2- | |
carbonyl) 3, &-df bydr g- 2h ezl 1, 4 oxezt N2 SRR, 81 @

4- ( 3- Chl or o- 4- {mAON-Bete!-rvorepdigaTidsny | ) - met hyl - am

! hO] -methyl}-t hi-grggg-rﬁ?[ﬁﬁloro-s-(z,3-dihydro-pyrido[s,z-b]n 4]oxazine-4-carbonyl)-

thiophen-3-yimethyl]-N-methyl-benzenesulfonamide

4-Chloro-N-[4-chloro-5-{7-fluoro-2, 3-dihydro-benzo[ 1 4Joxazine-4-carbonyl)-
thiophen-3-yimethyl}-N-methyl-benzenesulfonamide

4-Chioro-N-{4-chloro-5-(3,3-dimethyl-3,4-dihydro-2H-quinoxaline-1-carbony!)-
thiophen-3-yimethyi]-N-methyl-benzenesulfonamide

4-Bromo-N-[4-chloro-5-(3-ox0-3,4-dihydro-2H-quinoxaline-1-carbanyl)-thiophen-3-
yimaethyl]-N-methyl-benzenesulfonamide

4-(4-{[(4-Bromo-benzenssulfonyl)-methyl-amino}-methyl}-3-chloro-thiophene-2-
carbonyl)-3,4-dihydro-2H-benzo1,4]oxazine-2-carboxylic acid methylamide

4-(5-{{(4-Bromo-benzenesulfonyl}-methyl-amino}-methyl}-4-chloro-thiophene-3-
carbonyl}-3,4-dihydro-2H-benzo[1,4]oxazine-2-carboxylic acid (2-hydroxy-ethyl)-
amide

4-(3-Chloro-4-{[(4-chloro-benzenesulfonyl)-methyl-amino]-methyl}-thiophene-2-
carbaonyl)-6-methoxy-3 4-dihydro-2H-benzo[1,4loxazine-2-carboxylic acid  (2-
hydroxy-ethyl)-amide

4-(3-Chloro-4-{(4-chloro-benzenesulfonyl)-methyl-amino]-methyl}-thiophene-2-
carbonyl)-7-fluoro-3,4-dihydro-2H-benzo[1,4Joxazine-2-carboxylic acid (2-hydroxy-
ethyl}-amide

{[4-{5-{f(4-Bromo-benzenesulfonyl}-methyl-amino}-methyl}-4-chloro-thiophiene-3-
carbonyl)-3 4-dihydro-2H-benzo[1,4Joxazine-2-carbonyl]-aminc}-acetic acid methyl
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car bonyl ) - 6- net hoxy- 3, 4- di hydr o- 2H- benzo[ 1, 4] oxazi ne- 2- car boxylic acid
(pyridin- 3-yl nmethyl)-amde

4- (3-Chl oro-4-{[ (4-chl oro-benzenesul f onyl ) - net hyl - am no] - et hyl } - t hi ?ggf

- carbonyl ) - 6- net hoxy- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi ne- 2- car boxyl i ¢’ 4¢14 2005
(pyrazin- 2-ylnethyl)-am de 4-(3-Chloro-4-([(4-chloro-benzenesu

| f onyl } meyBYier@eek no] - met hyl } - t hi ophene- 2- . BCT/GRO0104
car bonyl ) - 6- net hoxy- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi ne- 2-car oxy2I ic acid (3-

met hyl -[ 1, 2, 4] oxadi azol - 5-yl net hyl ) - am de

N-[1-(4-{[(4-Bresm- benzenesu(fonyl)-nmethyl-am no]-nethyl}-3-chloro-thi ophene
-2- carbonyl)-1,2,3,4-tetrahydro-quinolin-3-yl]-acetamde 3-Am i

no- N-[ 1- (4 { [ (44-tzcrovo-bgrzpnpesichicnsylignylrRbtyLamat] ayiygiidpiéne-23- chl oro- th

i ophene- 2- car bogiohyils, Mhyd?oﬂq BeRbd POY@EiRe-SLkRYE N- 3- Yg- pr opi gaam de

4-(4-J(4-Brono- thyI am no] - met hyl -3-chl oro-thi ophene- 2-
carbonyl ) -3, 4- d%ﬂ%ﬂ% BIIHXI ﬁ% %\f 4] oxazi ne- 2-car boxylic acid

(2 am no- et hyl) ) I ’
4~ (3- Chl or o- 4- %? i tg‘ “B'grrizbe"‘%‘a“e '&%E‘:hy' TR mei 'Hh'ﬂphe”ezh 1) - t hi ophene- 2
- carbonyl ) - 6- BBk 550 m Mazﬁ‘f & van - car Soxyl ic acid (2
45 1 2 MNAY 2006’“%{H¥‘ﬁ8’a@f’ 2 1‘8'ﬁ‘i Ie 3 Acetyl am no- N- [

1- (4-{[ (4- brono- benzenesulfonyl -a mno}-nmethyl}-3- chloro-thlo
phene- 2- car bonyf§-l4Bregiobepzghesy ﬂ)frﬂet 'G’F'ﬂ?iﬂei‘f‘-‘/%"ﬂ“}” Q?B?rt?r?am de 4- Acetyl am
i no-N-[1-(4- {[(@rn@ﬂwrﬁﬁ %M@e%b@ﬂﬂbﬁ%?lﬂ%ﬁfﬁﬂwhaﬁm@yﬁqu%ﬁ'VPtP¥‘ -

chl or o-t hi ophenasni@ car bonyl )-1, 2, 3, 4-t etrahydr o- qui nol i n-3-yl ] -butyram de
N[1-(4-{((4-Brom

0- benzenesul f or{3)Ghived-H{[{4-calntorbehzenssuifop)}-m@hyt-hiosjondtiyl)-tidpbere-22 -

carbonyl) - 1, 2, Ssafirohts,adidroHBEn, dokadine/d-dartbxyiS a8 [pyhdinld-prinetay)= but yr ani de

amide

4-(3-Chloro-4-{[(4-chloro-benzenesulfonyl)-methyl-aminol-methyl}-thiophene-2-
carbonyl)-6-methoxy-3,4-dihydro-2H-benzo[ 1,4joxazine-2-carboxylic acid (pyridin-
3-yimethyl}-amide

4-(3-Chloro-4-{[{4-chloro-benzenesulfonyl}-methyl-aminc]-methyl}-thiophene-2-
carbonyl)-6-methoxy-3,4-dihydro-2H-benzo[1,4]oxazine-2-carboxylic acid (pyrazin-
2-yimethyi)-amide

4-{3-Chloro-4-{f{4-chloro-benzenesuifonyl}-methyl-amino}-methyl}-thiophene-2-
carbonyl)-8-methoxy-3,4-dihydro-2H-benzof1 4Joxazine-2-carboxylic  acid  (3-
methyl-{1,2 4loxadiazol-5-yimethylj-amide

N-{1-(4-{{{(4-Bromo-benzanesulfonyl)- methyl-ammo]-methyl}-s-ch!oro-thlophene -2-
carbonyl}-1,2,3,4-tetrahydro-quinolin- 3«y|]-acetamlde

3-Amino-N-{1~(4-{[(4-bromo-benzenesuIfonyl)-methyl-amino]—methyl}-S—chloro-
thiophene-2-carbonyl)-1,2,3,4-tetrahydro-quinolin-3-yl]-propionamide

4-(4-{[(4-Bromo-benzenesulfony!)-methyl-amino}-methyl}-3-chloro-thiophene-2-
carbonyl)-3,4-dihydro-2H-benzo[1,4)oxazine-2-carboxylic acid (2-amino-ethyl)-
amide

4-(3-Chioro-4-{[(4-chloro-benzenesulfonyl)-methyl-amino}-methyl}-thiophene-2-
carbonyl)-6-methoxy-3,4-dihydro-2H-benzo[1,4]oxazine-2-carboxylic  acid  (2-
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4- Br ono- N- [ 5- (3, 4- di hydr o- 2H- qui nol i ne- 1- car bonyl ) -t hi ophen-3-yl net hyl } - N-
nmet hyl - benzen es ul fonam i de

4- Br ono-r 4-[ 5- ( 3, 4- di hydr o- 2H qui nol i ne- 1- car bonyl ) -furan-2-yl]- N-’rmmylms
benzenesul f onam de

4- Brono- N- [ 6- ( 3, 4-di hydr o- 2H qui nol i ne- 1-car bonyl ) - pyri di n- 2-yl et hyl ] - N- net
hyl - benzenesul f onam de 4-B ronp- N-[ 4-chl or o- 3- ( 3, 4-di hydr o- 2H qui nol i ne- |
-carbonyl ) -benzyl ] - N net hyl - benzenesul f onam de

4- Bronmo- N-[ 3- (3, 4-di hydr o- 2H qui nol i ne- 1| -car bonyl ) - 4-f | uor o- benzyl j - N- net hyl
- benzenesul f onaamirctethgl-Bnidero- N- [ 3- ( 3,

4- di hydr o- 2H qui nol i ne-1| - carbonyl - ni tro-benzyl]-N net hyl - benzenesul f onam de
4- B ronmd- N- [ 4- brickvetyl3mib3 N4 1-ti-{[{§-brome-Bénzenesu¥oryl-methlyi-aminol-methyl)-3-

- car bonyl ) - benz hibroMidpaédayd-cardasy e Bos il dnodra tiinder-3-@Eprpfaamie eut i cal |y
acceptabl e salts thereof. 46 1 8 MAY 2006 21. A conpound according to any

precedi ng O ai m4-Acefiaimeni[ D4t {18 broRYy-berdéhesufiogrptyirenitp @ethyiaag to C ai m 21,

for use in the thetamphte-DAFBRNE;2HCARRMONE-qfRREEY-butytanideA COmMpound
according to Claim 21, for use in the therapy of endonmetriosis. 24. A

conpound accor diNyg.cf 4 goﬂiomegﬁenestlmnylﬂﬁﬁm}l Bmihd}$hel @-Q-@Ht‘{ro—%opp@a@lzg n prostate
hyper pl asi a. 25 “%)g’ggtixamﬂﬁpoun (gleﬁlg_ h%mlibie as a

cont raceptl ve age for use as an

S Sttt e <

4-Bromo-N-[5-(3,4-dthydro-2H-quinoline-1-carbonyl)-furan-2-yl}-N-methyl-
benzenesulfonamide

4-Bromo-N-[6-(3,4-dihydro-2H-quinofine-1-carbonyl)-pyridin-2-ylmethyl]-N-methyl-
benzenesulfonamide

4-Bromo-N-[4-chloro-3-(3,4-dihydro-2H-quinoline-1-carbonyl)-benzyl]-N-methyl-
benzenesulfonamide

4-Bromo-N-[3-(3,4-dihydro-2H-guinoline-1-carbonyl)-4-fluoro-benzyl}-N-methyl-
benzenesulfonamide

4-Bromo-N-[3-(3,4-dihydro-2H-quinoline-1-carbonyt}<4-nitro-benzyl]-N-methyl-
benzenesulfonamide

4-Bromo-N-[4-bromo-3-(3,4-dihydro-2H-quinoline-1-carbonyl)-benzyl}-N-methyl-
henzenesulfonamide; or pharmaceutically acceptable salts thereof,
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28. A use of compound according to any preceding Caim for the manufacture
of a nedicanent for the treatnent of hornone-dependent cancer. 29. A use of
conmpound according to any preceding Claim for the nmanufacture of a

nedi cament for the treatnent of endonmetriosis. 30. A use of conpduhMAi 2008
according to any preceding Claim for the manufacture of a nedicanent for
the treatnment of benign prostate hyperplasia. 31. A use of conpound
according to any preceding Claim for the manufacture of a nedicanment for
cont r aceptdlon. Agomprupd aceording sy miccadins Cdaimg far yseimtheraRtedi ng Claim for
the manufacture of a nedicanent for assisting fertility. 47 1 8 MAY 2006
33. A use of conpound according to any preceding Claim for the manufacture
of a medi2Zanmem cdngpoumd dedoydingtddElaaw R bufor usd4n tha tidrgmnefdeunonsadependgpbsi t i on
conprising a conpound according to any of <clains 1 to 20. 35. A conposition
according to CF%&ﬁT34, which is a tablet or capsule for oral

adm ni stration. 36. A conposition according to any of clains 1 to 20 having

one or nore stereogenic centres. 37. A process of preparation of a
conposi ti @+ wHt egmpoung agrording o Glainy 2 bdpryssan the thegemvefsndometrigsis 1, or a
pharmaceutically acceptable salt thereof, RI2 X RZ R R WN Ra Ra a

24. A compound according to Claim 21, for use in the therapy of benign prostate
hyperplasia.

25. A compound according to Claim 21, for use as a contraceptive agent.

26. A compound according to Claim 21, for use as an adjunct to an assisted

fertilization program
27. A compound according to Claim 21, for use as a behaviour-modifying agent.

28. A use of compound according to any preceding Claim, for the manufacture of a

medicament for the treatment of hormone-dependent cancer.

29. A use of compound according to any preceding Claim, for the manufacture of a

medicament for the treatment of endometriosis.

30. A use of compound according to any preceding Claim, for the manufacture of a

medicament for the treatment of benign prostate hyperplasia.

31. A use of compound according to any preceding Claim, for the manufacture of a

medicament for contraception.

32. A use of compound according to any preceding Claim, for the manufacture of a

medicament for assisting fertility.
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A~A3,A 011 0 1 48 1 A MAY 2006 wherein: A , A2 and A are each
i ndependently selected fromAs and A6; and A4 is either a coval ent bond or

A5; provided that when A4 is a covalent bond then one of Al- A3 isq @6,;@%‘05
the other two are As and that when A4 is As then all of A - A are A5
is selected fromGCR and N, A" is selected fromN-R14, S and 0; R is
selected fromH, NHYlL and COY2 and R2 is H or Rl and R2 are both nethyl or
together are =0; R , R4 and R5 are each independently H, |ower alkyl or

| ower al kenyl; '"leent!My R, R,R and R12 are each indepen..,

sel ect ed f §m Hy d&HZ Eomﬁuﬁi a@éogd{h%etfga‘ﬁ?‘iﬁescgt{iiﬁg Bl m, Pdithe lﬁmﬁc&l@roggc} ﬁéyl ’

O | ower enyl and CF3; romH ,

NH2, OH, I\/E Et medk@nertﬂlfmznahﬂn@:&havimm is selected fromH, nethyl and
ethyl; Wis selected fromCH and N, X is selected fromCH2, 0, S, SO2, NH,
N-| ower al kyl and N-lower alkenyl; Y1 is selected from CO | ower alkyl,

CO- | ower aRkeny ) phbididetididalYeompdsitofldehBiiiYBa astHpddad CEEorbEd N, of

claims 1 to 20.

35. A composition according to claim 34, which is a tablet or capsule for oral

" administration.

36. A composition according to any of claims 1 to 20 having one or more stereogenic

centres.

37. A process of preparation of a composition' which is a derivative according to
general farmula 1, or a pharmaceutically acceptable salt thereof,

X
RY/I R1
R \W N O 1
Al R
O)\ﬂ"“% l,lq/ RG
L2 7
A?\"-“:;, A4 P S R
A o1l
O
R’ R®
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Y2 is selected from ORL5, NR16R17 and NH(CH2).COY'; Y3 is selected from

al kyl, tower alkenyl ,OR75 and NRY"R17; R15 is selected fromH, |ower

al kyl, lower alkenyl and (CH2)6R18 49 1 8 MAY 2006 Rt 6 and R' are ‘efa®hy 2§

i ndependently selected fromH, |ower alkyl, |ower alkenyl and (CH2)aR18, or
together are -(CH2)2-Z-(CH2)2-; R18 is selected from CH and phenyl, pyridyl,
pyrimdinyl, pyrazinyl, fury[, thienyl, pyrrolyl, imdazolyl, pyrazolyl,
oxazolyl, isoxazolyi, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl and

t hi adi azolyl, each of which may optionally have a | ower alkyl, |ower

al kenyl group substituent; Z is selected fromO, CH2, S, SO2, NH, N-Iower

al kyl and N-| owewhepdikenyl; a is 0-4; and b and ¢ are 1-3; which conprises
the steps of a) formation of an amide froma carboxylic acid and a cyclic

amne; and b) fgr masﬁmaﬁsfea&.ﬁaébmaan@@an%dwoms%nwmaony' chioride and an
amine. 38. A process according to claim37 in which step a) is reaction of a

conposi tion of L.qg nweggcgva?emgbo%dgoﬂ[m%svﬁd%gln of fornula 6 to obtain

conposition of for reaction of the conposition of
formula 9 with a conposition of formula p formconposition of formula 1,
wherein fornul ae 6, he“é\ EMOW'%?@“QE‘EHW%%A Fﬁ\ s PREMAE Rt i on. 39. A
process according toAi:énamaﬂ 37 in which step a) is reaction of a conposition
of formula 10 and a conposition of formula 6 to obtain conposition of

formula 1; and stepwkoh A& A° 8a6 LI PR O afd)®: conposition of formula 7 with a
conposition of formula 8 to formthe conposition of fornula 10, wherein

formulae 6, 7, 8Nt hed from C-R™ and N;

Al is selected from N-R™, § and O;

R' is selected from H, NHY' and COY? and R? is H; or R* and R? are both
methyi or together are =0;.

R?, R* and R°® are each independently H, lower alky! or lower alkeny!;

R® R7, R, R®, R" ,R" and R" are each independently selected from H, lower
alkyl, lower alkenyl, NH,, F, Cl, Br, O-alkyl, O-lower alkenyl, CH,NMe, and CF;;

R® is selected from H, F, Cl, Br, NO,, NH,, OH, Me, £t, OMe, NMe, and CFs;
R is selected from H, methyi and ethyl;

%

W is selected from CH and N;

X is selscted from CH,, O, S, 505, NH, N-lower alkyl and N-lower alkenyl;

! Y' Is selected from CO-lower alkyl, CO-ower aikenyl, CO(CHapY?,
CO(CHWCOY? and CO(CH,),NHCOY?;

Y? is selected from OR', NR'®R" and NH{CH,).COY>;
Y? is selected from alkyl, lower alkenyl ,OR' and NR"™R";

R is sefected from H, lower alkyl, fower alkeny! and (CH,).R ™
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are as defined in the specification. 50

1 B MAY 2006

R™ and R'" are each independently selected from H, lower alkyl, lower alkenyl
and (CH.).R™, or together are -(CHa)z-Z-(CHa)z-;

R™ s selected from OH and phenyl, pyridyl, pyrimidinyl, pyraziny!, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, Isoxazolyi, thiazolyl, isothiazolyl, triazolyi,
oxadiazolyl and thiadiazolyl, each of which may optionally have a lower alkyl,
lower alkenyi group substituent;

Z Is selected from O, CHj, S, 80,3, NH, N-lower alkyl and N-lower alkeny!;
a is 0-4; and
b and ¢ are 1-3;

which comprises the steps of:

a) formation of an amide from a carboxylic acid and a cyclic amine; and

b) formation of a sulphonamide from a sulphonyi chloride and an amine.

38. A process according to claim 37 in which step a) is reaction of a composition of
formula 7 and a composition of formula 6 to obtain composition of formula 9; and
step b) is reaction of the compostition of formula 9 with a composition of formula
8 to form composition of formula 1, wherein formulae 6, 7, 8 and 9 are as defined

in the specification.

39. A process according to claim 37 in which step a) is reaction of a composition of
formula 10 and a composition of formula 6 to obtain composition of formula 1,
and step b) is reaction of the composition of formula 7 with a composition of
formula 8 to form the composition of formula 10, wherein formulae 6, 7, 8 and 9

are as defined in the specification.
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