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WD 2008/ 075026 PCT/ GB2007/004861 1

4- HYDROXY- 2- OXO- 2, 3- DI HYDRO- |, 3- BENZOTHI AZCL- 7YL
WESNBOHNES FOR MODULATI ON OF B2- ADRENORECEPTQRCT/GB2007/004861

ACTIVITY 5 The present invention relates to

benzot hi azol one derivatives,;processes for their

preparati on, pharmaceutical conpositions containing

them and their use in therapy. Adrenoceptors are a

2-wERBYP_ Rfox& Prob elihrooUP! SenISReEREA Syl ¢ gﬁﬁdsn%& WLaTIoN oF

B2-ARERPrEMRTOd AFrky8S, a and P. These sub- les are
further divided into sub-types of which the (3 sub 10

famly has at |east 3 nenbers: 01, 02 and 03. 02

adrenoceptors (henceforth referred to as (32

receptors) are mainly expressed on snooth nuscle

cells. Agonismof the 02 receptor on airway snooth
Thepssbe ipvention edateelodeardtbiazalone ddrbradf ey processes for their

bronchodi | atati.on. Thr h this nechanism .02 oni sts
preé)efa?igg, Bh3HR#seHtcal cgtﬁp%sgtg(?ﬂsygtafsrgng t%gmaﬂnﬂ%elr usea}g therapy.

bronchoconstrictor substances such as. the

natural |l y-occurring histam ne and acetyl choline as
Admgiocepterstanea gropp of fieprotein sapiddanecaptorsdivindedtintoitwe naajor sub-

car bacho 32 ni.sts afe wdely used to treat. .
fa%ﬁwm@dﬁ-ééﬁ%?%?ﬁwlﬁiaﬁfgfua@%%aldéﬂ I8 R Fipgs of Which the B sub-

. . n . s . |
Tl RIS NS R o Bl iLons B8 Pl Bered 10 as
Bire@eptops)radd @dinlynéxprezaéd anghogbindstlieress. f or t he

treatnment of these diseases (British Guideline 20 on

t he Managenent of Asthma, N CE guideline No. 12 on the

f . 02 [ re.cla .ejt
fBRBETRC b e OER gy A 25 3 A et
brod@RéiRkation %%gh tifis Gl cRdhisha| FRUHeRARLs deMSfuActAEPdrt&dnists to

of action of 2-4 hours. They are suitable for rescue

all Ibmeb@qqngtmjcm pubstangesuich agithgfatsajtyeoccurring histamine and
h icti but t itable.f 25
el G0 S P por R AL R Rber3 hsehpliacind artaghol, b2

agd Qs Sreuidaly ueEPIoSredt dirdaysl digkabddenclidiff hsthih® Akt &fbhie Sbstructive
(32 agonists (LABAs) currently have a duration of

pulmanapndisgasa P D) and Hisihas beaul exfersialyraviieyredria dha hieragure and
incgfdglré{%% &t(? é%?’oglrgf%quﬁt lggt’!)?\lélge t\%}a%%&“o%ﬂle%tt: }glFagsgs' {B-rll;l 16514 Guideline

=

en admnts

on el Man@ietrent o¥ Adthia NICRIgul d¢line s t1@ loaithksMaéiietent of COPD).
benefit is not seen when inhaled corticosteroids are
conbi ned with SABAs (Kips and 30 Pauwels, Am

J.
e G BB 7 P e

(SABAS) suchgs sdibaafol leee hidaasgiot b actionf di2-Ahé BB They dre duitdle for
WO 2008/ 075026 PCT/.GB2007/ 004861 2 noct urnal .
resgigaedicaipnsiing adsead pheeuisbropehnsensirctivnub st gHtablesfor

coftlftiofld SEEERion &Qﬁdéb ?&Sﬁeﬁéﬂéiglseff’éafjoittﬁ%sdr@%sﬁ?fq%alrse off during the

conveniently co-adm nistered 1nh a single
night. Long-acting B2 agonists (LABAs) currently have a duration of action of about 12

hours and are administered twice daily to provide continuous bronchodilatation. They are
particularly effective when administered in combination with inhaled corticosteroids. This
benefit is not seen when inhaled corticosteroids are combined with SABAs (Kips and
Pauwels, Am. J. Réspir. Crit. Care Med., 2001,164, 923-932). LABAs are recommended

as add-on therapy to patients already receiving inhaled corticosteroids for asthma to reduce
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I mprove patient conpliance. 5 There are shortcom ngs
to existing LABAs and there is a need for a new drug
WO pooBlo7®2€1 ass. Sal neterol, a conmonly used LAGHGBR@S/004861
a narrow safety margin and side effects related to
system ¢ agoni sm of 02 receptors (such as trenor,
hypokal aem a, tachycardi a and hypertension) are
common. Sal neterol al so has a | ong onset of action
whi ch ecl ude escue
noqliinfl RkroBE B redge e @ies S kB iR R M tiase
CoridBiterofdsn8 L APA S Me BnwAidnily 3AdinfsterellSn @ s iGiRdler to
need for once daily treatnents to inprove treatnent
impaave pasignt empliaoepl | ance. Such once daily conpounds,
co-adm nistered with corticosteroids, w/ll becone the
mai nstay of asthma treatnent (Barnes, Nature Reviews,
The20 @rk, shdrtcBihg 8@ dxisting A Buly anl thgreds oheaahfoea dewldyug in this class.
bronchodi | ator treatnent in COPD has been denpnstr ated
Salggeterpl; 3 eerrBEnlyHsed LAGHL. das & aarrep spfgcpaieH) andideg]tsisgelated

o B AR o gt g gt e
hypeABSidrDlard fnibeasfiieterolelso®@PR 161 @nsel ¢f detien shibh precludes its

effects of anti-nuscarinics such as tiotropium
useps Bt iescus| anH @ rripteyanc Whissanyavi theursrnh AP We agmisyistered

i RERPTIE A 56E T RPN AR AT Spont
patidSbéohidiafice. Rhlamcadaibyr cameends, th—aﬂhﬂuﬁeedemh corticosteroids,
wuL vent ”m;alhn%rgg oki%stknﬁ%g&% At atumﬁﬁfn%v '}ggz? 3:83}-844).

The a‘cﬁ@nt(agés oﬂéngddaﬂWBfoﬁbedWQOZ Qgﬁﬁﬁﬁﬁgﬁ)PD has been demonstrated
PCT/ GB2007/ 004861 3 and Rb are, |ndependenawx ™
t(Hin. Ther.

withyidtropiom, emomel@cta&rd,«yuscamlc Ratagenistids ou

20(}éh 2_?_@2%8{%25 Fﬂ%l g?h g‘é&?y raar r(leee%tt{)ra I&t?c%-dallgrLrR@A for the treatment

of COPD to avoid the side effects of anti- muscarlmcs such as tiotropium.

. Benzothiazolone derivatives having dual B2 receptor and dopamine (D2) receptor agonist

properties are known from WO 92/08708, WO 93/23385, WO 97/10227 and US5648370.

In accordance with the present invention there is therefore provided a compound of
29 4

S

)0 0

N
H

formula (I):

OH

wherein
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R is: an a- or (3-branched C3_12 al kyl (optionally

substituted by hal ogen, C1_6 al koxy, Cl-6 al kylthi o,
W@1008/02d0Re/1 S(O), CL 6 al kyl S(O 2, Cl_6 hal oal kpXE/GB2007/004861

hydr oxy, NR26R27, 5 OC(O (Cl1_6 alkyl), C3_12

cycl oal kyl or R28), CH2(C3-X%k2 cycloal kyl) (the

cycl oal kyl ring being optionally substituted by

hal ogen, Cl-6 al kyl, Cl-6 al koxy, Cl.6 alkylthio, Cl1 6

LT gt ool RO g
the Garbbii t€ Whlohahdgydre Ga@dhied) rtahh‘ﬁ cyclbﬁxtoipywr&ﬂclb}auﬂyhhﬁge n,
Cl-6, al kyl, Cl1_6 al koxy - alké:tmo Cl-6

aI k&f (@) o~ @1B-Branchsd & @)ahcyl toptigna| iy sylstitaied by BploeenCi-o

S B AT LM R YR oo, e

odoe%(e}1 galksmmsg rs cy¢1azgkysuﬁnéfm ohiL,h. i sycmmtylp@laé ¢yeloalkyl ring
stituted aI o en droxy, carboxyl ? al Kk I

beipg pptienally IS‘}b%‘ nbél s HkVb Gen aléspxmfmsl} yligy

eGSR, &“’*F%%Wﬁ' o, ei’g%ﬁﬁﬁb&%tx@?g&%ony @F%‘*Q{@Rg %9’03 g
cycdtbd{ly}lltoa RBO19). .anydoalkmaop}jmﬁllwskwmueqobwwbm s alkyl Cis
alkGfgh M}E ﬁ«e a&”‘s&ﬁ(@ Cimebiin; Gy Dol Ry dgoy, NRRY

ocggg@%myl% etwsaakyl SYEMQr®E, CO-6 al kyl -R15, or a

-menber ed het eroaromatic ring (each
of Rhisaghd-ite 14mgﬂmhm@d axymgmbglt hqt@‘p@r@nmyc nag @geéfrm which is

t r El u]% 9%‘%&]??1%@/ fl))b%mgl C %ﬂ)é)(lb |- ?(algll—(ggﬁ onaﬂyéul())sitltuted by

hal@gen%r WRI")S Chy dikeg$ (optiohalfy ﬁibkmhted;weﬂwgeﬁ;ar BNRPM) Cis
-6 al kyl ene-NR 18R19.,, either R18 and RI19 are,
cyqlwl@ﬂeﬁd@aikwcamwloj% Br’s € dk&lickrypnyl@mrms and R19

h @4
C RSB S ISR AT, | QOAC Jonae,
alkhm(eppc(opft@dnatly sub‘sgtlmm byhabgon) donaikieayn €, aalkymyiheyrano ong
e tomsele from?25 nitro en and
Coﬁgﬂmiﬁﬁoare%p S |°k9rmeraﬁ<’éﬁ@fl a@ﬁéﬂtlﬁﬂ%)éy?aC?éffeV ichis
op@éﬂﬁ}ﬂ' §ﬁlﬁtlmﬂalo eﬁlélﬂu%r(ﬁné‘tﬁluﬁﬂir&gﬁ Rz a%l Cé'(’ allr\l)goxy or —

nbered ni t'rogen-containing ring; R2,
NR#%%R cmﬂsowcl fgoaljls R 7, R26, R27 and R29 are,

mdegse(gﬂen ,  hydrogen or C1-6 al kyI; 30 4 is
hydP ydroxy or Cl1_6 al kyl; either R20 and R21

ar eR”I ineeRepse o L ikyhypHesgen,. 6Q[ky%r 6, ahlkylene-BIR 120, and
Q%her W th the nltroglgn atomto V\,hlcht}geya

att aléh?ég R a awe, indgpendgatinh &y dwgeryOosliyisets - and R
togeﬁ%y G leemlggéeqpalfom%o which they are attached form a 4- to 6-membered

saturated heterocyclic ring optionally comprising a further ring heteroatom selected from
nitrogen and oxygen;

R'* is hydrogen, C\.s alkyl, phenyl-Cy alkyl or Cy. alkylene-NR*°R?';

R" is a saturated, 5- or 6-membered nitrogen-containing ring;

R%, R} , R’ s R7, RS, Rg, Rlo, R”, Rlz, Rl6,_R'7, R26, R* and R¥ are, independently,
hydrogen or C,.¢ alkyl;

R* is hydrogen, hydroxy or C, alkyl;

either R” and R*' are, independently, hydrogen or C,.4 alkyl, or R?® and R*

together with the nitrogen atom to which they are attached form a 4- to 6-membered -
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saturated heterocyclic ring optionally conprising a

further ring heteroatom selected from nitrogen and
wW@200807502628"' is a 4- to 7-nmenbered heterocycl yPCT/GB2007/004861

conprising a ring nitrogen (optionally substituted by

C(O(C1_6 alkyl)), oxygen ory sul phur; the ring R28

being optionally 5 substituted by Cl.6 alkyl, and ring

carbon atons mhich are not adjacent to a ring

sl SRR R SreBARY b SUBLh SHES by HERlRRER i GledProm
nitd &yé@((@y en:Cl_6 hal oal koxy, hydroxy, NR18R19,

®) (Cl al’kyl) or C3-12 icloalk yl; or a
phaRidsadt toe‘émeylbamdéstemﬂyely a0mPprisiag aging nitiqgen ﬁontweally

soSFRE ToLC, PLTT R SF MDA e 2 S BRI

qusﬂtuﬁadSUykKS td dlkbﬂ[ﬁnd@irﬁ@ﬂhrlﬁﬁh}/at&lﬁs vhivhaire Aot ddjaaamhe dring
Exanpl es of Cl1-6 al kyl groups/noieties inc

hetﬁ@g]@m are @pﬁwallyﬁubﬁt)@ﬁw by hgl@g?ﬂ §py plkoggy,&lt@glkyl&no Cis
alkglféﬁE?h ))] alkmlé(l@f)z, §b foa kaP qﬁﬁy xzyﬁé}@ZLO@gﬂ?m] 6 abkgl) or Cs.12

cydloaliedy or branched Exanples of Cl1-6 al kyl ene groups

i ncl ude net Iene l.ene - propyl ene, n-butyl ene,
Or ,PhATmA W“é‘ﬁ‘él ?FCHQQR)F é"ﬂgthefeorret hyl et hyl ene,

2-met hyl et hyl ene, 1, 2- di nethyl et hyl ene,

1-et hyl et hyl ene, 2-ethyl et hyl ene, 1-, 2-

In the nemth)yﬂ qftlepyressme speadication, anlesy otbelemmt@m@mw adlgyd subpiguent

eroip o v st Sttt ko i T by pames of

Ci3 Htkgrl g:touﬁgﬁmwheyﬁxcnﬂy n’m@h}tl mhylzﬁlp&fwe lw-pld)pﬂf ﬁruaqtl iso-butyl,
gen 1s or fluorine, chlorine or

exa
tertbbtm n@enmblno%ﬁxw)l(n nﬁn@fhyénemwl Stpilaplyngn alklene graypanay be
fq
i SEBREC b7 1 B RESTs T EDey Sh o
Rne, i 1 hek 1rmeth 2- thylene, 1,2-
pro(apﬁdnI gﬁbl:)tgt Iﬂgonpent)tm gge Viens En; Zglediylﬁrlegl Enettgﬁbe, ylene,
dlnﬁl@f}ﬁtpglep% f-g lepﬁéﬁtgyleﬁgfenf y propylene and 1-, 2-

or 3.8t 8 IS}{éapll‘Herl lEﬁo‘ﬂtQ)es 1rEé(am?l ?ﬁlk?farrﬁﬁ&' oal kyl
I nc e cycl opropy cycl obutyl, 30 cyclopentyl

- di-Cy hlklylbmthcadymb'btbrsb@ s, allmlmymoalﬁlgh@yi]smmuynt group may be the

nt enyl, cycl ohexenyl or adamantyl. WO
Sm‘}%%‘s‘%e%ﬁﬁe PCT/ GB2007/ 004861 5 A 5- or 6-nenbered

heteroaromatic ring is, for exanple, a 5- or
6-menbered ring_ conprising one, two or three

Halpgep iso farenempls) Buerans, shloinaonromins. oxygen or sul phur.
It is,

Haloalkyl is an alkyl carrying one or more halogen atoms. It is, for example, CF;, C;Fs,
CH,CF; or CHF,.

Cycloalkyl is a non-aromatic ring that can comprise one, two or three non-aromatic rings,
and is, optionally, fused to a benzene ring (for example to form an indanyl, or 1,2,3,4-
tetrahydronaphthyl ring). Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.2.1]heptyl, cyclopentenyl, cyclohexenyl or

adamantyl.
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for exanple, imdazolyl, pyrazolyl, 1,2,3-triazolyl,

1,2,4-triazolyl, thiazolyl, oxazolyl, isoxazolyl,
w@eosavIogs , pyrim dinyl, pyrazinyl or pyridaziPgl/GB2007/004861

Phenyl - C0_6 al kyl is, for exanple, phenyl, benzyl,

1-phenyleth-1-yl or 2-phenyleth-2-yl. A saturated, 5-

or 6-nenbered nitrogen-containing ring is, for

exanpl e, piperidinyl, nDrphoIinyI t hi onor phol i nyl ,

i i hyl | di 10 A 6.
» B e U AL ot Sl 2 e bk
rﬁ‘]?]n&é)o@ fvdlthreetRELEAI6s Wlédled RO MitksRACHKygen Whblphur. 1t s,

ey are attached, forma ring) is, for exa

e
foresamalyridpphrgiizol ARyt 2 -izolL thiazolyl, oxazolyl,
tet drot r. rphollnyl
lsoi‘?’ﬁo lﬂrﬂy?ﬁ(n g“%ieip gltz)aizﬁlé é)roérﬁ f}%lP i di nyl . 15 The

conpounds of the invention are selective (32 receptor
agoni sts and_ possess properties_ that nake th

Phenyl-Cab pikyt 5 fop grasuple qipn e hinay s d rpéﬁnﬂﬁth-b&hﬂo%;ﬁlaﬁlym% -yl
been optimsed to have appropriate duration in an in
vitro guinea pig trachea nodel, or manmalian nodel

A qurzheehs ar ﬁirﬁdmib‘dreftbnlﬁbgéﬂ emading winges fpi exaniphe piperidinyl,

ounﬂ1 have advanta eous & phar moki netic hal f

mOFH’ §y11 10/ P]I"}Y RippEpy 0 IpPi“BB Lular, certain
conmpounds of the invention are at | east 10-fol d m)re
potent at the (32 receptor conpared to thg al , 431 »P .

A 4}09éﬂnmbe(ralzsatmretﬁd;btbtsr@ycfrmengttfnpmﬂmberalﬂe aad:Bo or R and R,

o fieEvif s upeesup e 85k e B GRBYRD koD sulet ©
tentahﬁirbw/rwu eftallydréfubal te@illy draRidpy gy ¢ piFpadiag, afo@pﬂoaﬁhpg

synptomatic relief. Onset can be predicted in vitro
thiersppholney i pipgraziayl arpyEREding om gui nea pig or human.
I ncorporation of an a- or (3-branched al kyl group as
R advant ageously provi des increased chenica

Thé tahpundy of Gleaiivention @re%@ﬁﬁ@&&ﬁibrebﬂ)lbﬁ@oﬁlsﬁstdnalp@hﬁess properties
chain alkyl at this position. 30 Incorporation of

thag makn theanduifablp 4er ancedrfiay edministrasion &omppupds e bsemopsimised
to Oﬂl}/% gb{n%ﬁn%t@"dqﬁn tiofi %&; n%’\!éttrg I QMQ rg\r{rga?h%oﬁlggéllg&%n%u?mﬁhyxpmodel

sudhi ds a)hlstaﬁdlefoaslﬂengaek gmneei piac tThe nomWﬁerB QTR ﬁd‘wantageous

PCT/ GB20 7/ 04861 sui t abl e har ceutica
phaymoknetis palf &?Stm.%amlfl ane%‘(étﬁﬁ‘Pe PAtiChpry CSTRiR P‘?%PP@QF pf the

lea I AL RRIth &Y ¢ £Qh r Bompared to the a1, B,
mV%H&&hﬁgraggﬁ#or | e or ea{)qgfnh r%g%?g&* € m yrgr oobr 8% d% or
dogdngine (IQX)a'endpeora ’ﬂfhmockmplmmlds amiathe mntabdac ﬁblr hydng bifastionie) pf action
thatt Esl tLé %’11%2 ?r?tgrevtaﬁt)etw gnoe{dn%)r(uast tloen (?f a compound of the invention to a patient
and the compound providing symptomatic relief. Onset can be predicted in vitro using

isolated trachea from guinea pig or human.

Incorporation of an a- or f-branched alkyl group as R' advantageously provides increased

chemical stability relative to compounds having a straight chain alkyl at this position.

Incorporation of a second amine basic centre in the chain 2 carbon atoms from the amide
carbonyl group gives both long in vivo duration (as shown by rat iv pharmacokinetic half-

life), and fast onset of action.
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5 nmono-trifluoroacetate or a di-trifluoroacetate),
sul phate, phosphate, acetate, funarate, naleate,

W a00802%029 | actate, citrate, pyruvate, succi naP€&r/GB2007/004861
oxal at e, met hanesul phonate or p- tol uenesul phonate.
Further exanples of acid adgjtion salts are:
bi sul phate, benzenesul phonate, ethanesul phonate,
mal onat e, xi nafoate, ascorbate, oleate, nicotinate,
sacchari nate, adipate, formate, glycolate, L-lactate,

D- | actate, aspartate, nmalate, L-tartrate, 10

A Sith5lE bhahficefticaRy aéR@ptaBefsalt Qs’gllf(ﬁ examblél @fhedd addition salt such as a
napadi syl at e (napht hal ene- 5-di sul fonate or

hydsagiHenidd @wamplqua@wdeoogeqrwf.osagﬂenmmmdex hydrobromide (for
exa?rgﬂﬁ ¥|nﬁ)tn%h %i)% de 3‘(‘ gnfo% gf ﬁﬁfuo%a@@tgé (f(lr example a

oni ¢ - -suI I onat
moﬁa mﬂdcrr@xge&ttdwﬂ eswlLtfrlﬂmatoaicetata) selphaty) hosshake) honate cfumarede,

na hthalenesulfhonate Still, further ex nﬁle of
mafgafeq RgRE FOROLCTEe: RFRVaE SUs A kB, PTG Bate or p-
I r zoat e.
tol.%éé ég#?c?)lu% [ gﬁg@@gﬁ@?a@ he aah%ddl%ﬂ RAEEE RRTHHARY):

are capable of existing in
ber&bmsamhsmterathanfeﬂﬂptmnaﬂet nmldnhteblenaﬁoa@easstn(b@@, olaaie, nipetinate,

sacisg%lre aﬁilggﬁggﬁggat ({]l%ﬁ]l;‘?aﬁa?%&? ia(g eo?}?a%{a Hlélpa(iie L- tartra‘te

D-RFRQ YRt h-fuffaf) |33fu£dale ﬂﬁﬁhdi@yl@&@(rﬁﬁhthﬂ@ﬁ@@ﬁ disulfonate or
|nclud|n? racemates. The use of tautoners and
Ul

naphithalencek(sufenie aridxiSswlfpoate), adisylaisdethanss 1.21isubopate of ethane-1-

inye akh
o B2 RO PR Gl RIS BORS P espynesiprom
an@ﬂ-@l&ﬁﬁhalbﬁéﬁﬁlibhbm s 300\ ﬁdgﬁr ﬁcaﬁmmﬂadldm‘ggftmmuﬂtsaaréi Ip-
are bot ogen; i S n a- or

mamdﬁatanlemadldé@tea% 5a41 PrOPslb?@P%SHZﬂ?aoyatex%%W@% Ayl baggoate.

hal ogen, Cl1_6 al koxy, Cl1 _6 alkylthio, Cl1_6 al kyl S(O,

Cl 6 alkyl S(O2, Cl1 6 hal oal koxy, 25 hydroxy, NR26R27;
CofppodsCi .fornallk (1) hre daBatl@ of:«yxlstugl ik ptereisoRRE fox@Hz (caillbe

| | kyl th | oal k t |y, .
o ALY SRR A B b
(1n@lluhﬁﬁLgta"ﬂ‘oﬁtsm§érs§0?ﬂh5 ﬂnﬁt&z ds Gif&nﬁt'lé‘@lj zﬁfd@l&tur&lth@reof including
hal oal koxy, dr oxy 6R27, SCl 6 alkyl),

raceates. dhe hegad nyutomprsme)mx@esmeré soalory lan @ggset ofrthe present
t d b | koxy, Cl1_6
O T G
hal oal koxy, hydroxy, 30 NR26R27, OC(O) (Cl.6 al kyl),
C3.,2 cycloalkyl or R28) or R28;, R6 is a 5- }
In oiK prstiglicnpecs iR seal BreHiondr U RtIPourt § g%wk%l) wherein:
R? thh hatlesoo?rgﬁﬁlcgggl%nkkl on Q&'&A Byg%?a&}{e(gé% | t%g{iﬂé &o;ﬁ%égﬁl‘l)}(%bstltuted

car boxyl (opti on

by fhalo?@%r(:lqrall{‘d‘ﬁ?f@b 6 al@lltkﬁo E(II&QXIWIS/@)ZO NS841RYISOR), C.¢ haloalkoxy,
GBZQOZ/OO4861 7 (optionally substit

hydrakpSR By > OG0y alkyh, 63-eyyelpalkrlar R di%ﬁs* {6257 eyeloalkyl) (the
WA lea

ox G RO oS By e R IR ATIRGKy, 1o

alk@(thioNEIRY Blky ISBOR KHRlaﬂsylSID)ﬁ Cal(, lgloS{kokp l(ydpvqyoNaFﬁw OC(0)(C16

alkyv)?ég.ll 2tclgltcl%glvk?'}/orhlilJ ),%83.1 3 cycﬁ)zalkyl ?optxonXllly substituted by halogen, C,

alkyl, C_ alkoxy, C,.¢ alkylthio, C,.¢ alkylS(O), C,. alkylS(O), C haloalkoxy, hydroxy,

NR?R?’, OC(0)(C ¢ alkyl), Cs.i2 cycloalkyl or R?%) or R?®; R®is a 5- to 14-membered

aromatic or heteroaromatic ring system which is optionally substituted by halogen,

hydroxy, carboxyl, Ci.¢ alky! (optionally substituted by halogen or —-NR'R®), C,.¢ alkoxy
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C2_4 al kynyl, cyano or CO_6 al kyl -R15, or a phenyl or
5- or 6-nenbered heteroaromatic ring 5 (each of which
w0 go08ptioenal | y substituted by hal ogen, trifl uorP@reBkop/004861
hydroxy, Cl_6 alkyl, Cl1_6 alkoxy or NRI6R 7); p is O,
1 or 2; R3 is hydrogen, cn.p al kyl, phenyl -C0_6 al kyl
or C2 6 al kyl ene-NR18R19; either R18 and R19 are,
i ndependent |y, hydrogen or Cl.6 aIkyI or R1I8 and R19

ons R Ehe b P RSP L B, ED B Rarbomy -
NRhtﬁ'é r@%ﬂiﬂ@mﬁdmn@abI@.nmlkwsa?mwmlas d}ihefljdlﬁﬁlbﬁcﬁn doifglo, -

aergnomlo elected fromnitrogen an

CONMBr SEONHRL. G scliogS(O)p faniphal SOoudsabieg by Gzl Crs alkenyl,

o TaRebbR Grat kbR v TSR i SR ricaplre RTRRRGHe ring

(eabH Of whch 1§6ﬁlonﬁilﬁsuﬂgﬁﬂlted%&aldﬁ%ﬁ t&hﬂﬁoi%?&tlaylehydroxy, C1 s alkyl,
i ndependent |,

éf drogen or,;.CL.6 alkyl; and, eith
Ciralbouner RIR °BY & P isdkid 98 AdRntis hydragen ége Akl ph@YéCo s alkyl or

0, t h 18
2§ fene R L. @ifSr R bR e el By SRT, T or R
andRPubgdtled Wit the aitsogkn atori tegvidph thepatd attachedpiormiartg t<a6-

i P oL SRl et BT LA HESFR Bl
sel@&é%’f?bﬁ'rﬂ% rah@ Qx?éetnr RUTY hy(ﬁrggéﬂ @f} %laik?l ﬁ)‘l’l@lﬁtll@o%zaﬂ@l BY Cas

K , oxygen or sul phur he ri'n 3
alkbb:ner@JRngzt iR ﬁast a yatmteslt ptantenetppered nﬁr()ﬂenyﬁbntaamg R’ R,

e G BRon o S35, 0 SRR Gy g o

C thk??‘ ¥ind,©lthér R’ kil RAT e, 1§depén&’é?1t19| Kydr &t or CQ%_aﬁ(yl or R and
lal kyI'S(Q 2, Cl.6 hal oal koxy hydr oxy, NR18R1
@Qr(ylltlgthgmy(tngen@for@g) which Rey| aé%ptp(a}ga hed fgrmap 4 to 6-membered

satgﬂﬁrdr[??e?ﬁé/cﬁghhé ?ﬁ(?r{r*:a@g %?Jngﬁg‘ig% a \ﬁu@‘ge[sr ?g& élg!ﬁ.g% Sﬁggagﬁed from

nltfdgéﬂ'mhcam(ylg):n‘\/\h@ rieh B- edlbmembbreRheteRRy c il camplridig & ﬂng nitrogen
i ndependent |y en or Cl-4 alk exa
(onveraiy substztsterirbyyi(gnﬁﬂm%vrl))a@ﬁgee of %ép*éﬁreé% g feing

' opﬁ(gﬁéﬂgltsbmt@&?w @Eéalﬁyp Qﬁﬂ)ﬁh'% EarBén ABHIWACH Ar}, nﬂhﬁf &leflt to a ring

are drogen. In a furth er

_ heiam&nm aﬁehn@tlpnalbfaubstltm@é iy |hoh>ggr,<§3m@a®xa, Congdlyltido,d1-6

kBB Sy S p o AR g N ARG yaplyd or o

cy@SARM off HfhapmasRifitally l%@éﬁthlﬂ@ sdlf d¢iedes a conpound of
forﬁﬁ'a (?h wher ei n and Rb are both hydrogen. In

anot her aspect t he present i nvention provides a

0 SRS Sy 5084 B 3 e g
ofRF kly’ |R* ﬁidﬁ al iﬁdxpendait 1y6 hodrisyért 6t ©y-4 alm (ﬁ)r&b(ktylb]S(rﬁa)thyl)

Cl.6 al kyl S(O 2, Cl1_6 hal oal koxy, hydroxy, NR26R27,
OC(O) (Cl.6 al kyl), C3-

In yet another aspect the present invention provides a compound of formula (I) wherein R?,

R?, R* and R’ are all hydrogen.

In a further aspect the present invention provides a compound of formula (I) wherein R” is

hydrogen.
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12 cycl oal kyl or R28); R26 and R27 are, independently,

hydrogen or C1 6 alkyl; R28 is a 4- to 7-nenbered
whedenooyc! yl conprising a ring nitrogen (optiPCEGB07/004861

substituted by C(O(Cl1_6 alkyl)), oxygen or sul phur;

the ring R28 being optional I8y substituted by Cl_6

al kyl, and ring 10 carbon atoms which are not adjacent

to a ring heteroatomare optionally substituted by

Cl.6 alk Cl. 6 IkIth lkyl
i o G by B PrasEhb AR o RSy » Rymiy) o g ) wherein
R* 55 B &ebofh Bldddenor C3_12 cycl oal kyl; and R18 and RI19
are, independentiy, hydrogen or CI. 6 al kyl. 15 In

anot her aspect the present |nvent|on prOV|des a

in R ARy he PRy HRSi e dmohfnd & Fobla (ytrein R' i
Cs. QEM&alkﬁxQ&I@hm &Yostlfﬁie_d@oyalhd{é’éethD@ alkﬂl C6s allkkw S(@)alkylthlo
C1 al kyl S(O) 2, C1.6 hal oal koxy, hydro

CLOTRTI @ B oS O)n €3 heoalkpey Rk B 18 ORI kD, Cs.

n € 17 k 8
o e For PRILSINERT oty ICARST el ALY g 128" 0
7- ﬂi&r&lﬁ?@ijéhbtémpydlydmaiﬂpylslﬁlg b&ingtmtﬁeghnﬂppﬁ?{rﬂlly Qlbsgitzed by C(0)(Cis
, OX n or s the r
alkaslai%esﬁ%ﬁq gf sUhur ﬂ%etft“gﬁjﬁb;i)e@ﬁ %)Ua}l%‘l}? Suﬁzatﬁateﬁ ibX 331 5@ gpd ring

fieRerBatbin g SHaA kW iaft&d b
Carg%?lg%nal @%ﬁ%g‘? P%%%gi %}C/de&%gal oege% Cle B}%al I?ozy é 5 Y

halagéty QBN G IS (D) 21T1S(E) keydlI(1 8, G l@loalkoxy,

ST el B R AR P

1ndféidéiid@ﬂl%n h98roean 6r @) katkyl. 25 1 n anot her aspect the
present invention provides a conpound of fornmula (1)

wherein R is a- or R-branched C3_6 al kyl (such as

In no?h& ?}pe\é tha] eggl%%\gﬁ?’ z)éérovjuﬂes% cfoﬂflytogr? Hﬁ%l(ghﬁe)rein R! is

resen I nve I on provi
C\M8icRialky R(optlﬁnal%wbstﬁuﬁd(bpyialdgm @CH2AIGHIT 3. allRy, C6 alkylthio

2008/ 075 / / 3
Cr YIS E3 e AHSDR G 4GP BAIO8Y, By BT IRl O GPRGRGRYD: Co.
12 cgerlc oa gﬂnekn );R26 aﬁ@R%LB 1&&%L:ﬁﬁelnhy | hyldBdieh oR €, ¢ alkyl; R 1s ad-to

entyl or cycl ohexyl) optlonally substituted b
7- mahbged]het(:wujadiylamnfﬂrlsmg@)rmgnltmgfm (apkgnallygubﬁltlasd by C(O)(C1 %

oK hkin GpfphR R Bl & et PR MpLpfeg by Cro alyl, and ring

carbbR alonisubifeh B ndeh@a@nt (osah6hy H&efﬁ)ht@ﬁf fe of)@(SnaH? xabginged by
to form4, 4-difluorocycl ohex g@or Cl-4 al kyl (such as

halegerh ) plkorpy C enedlfihio, i€1.6 aily 4@;@@3{18(% cl ¢ haloalkoxy,
hydroxy, NR'®R'®, OC(0)(C\.¢ alkyl or Cs.; cycloalkyl; and R'®*and R” are,

independently, hydrogen or C, alkyl.

In another aspect the present invention provides a compound of formula (I) wherein R _is

a- or B-branched C; .6 alkyl (such as iso-propyl or CH,C(CH3);3).

In a further aspect the present invention provides a compound of formula (I) wherein R'is

iso-propyl or CHZC(CH3)3.
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Alternatively, Rl is cycloheptyl. In yet another
aspect the present invention provides a conpound of
wo coosrsm2q 1) wherein R is C4_8 cycl oal kyl opep¢a&RI0Y/004861
substituted by hal ogen (such as fluoro), for exanple
R is 15 cycl opentyl, cycl oI@exyI (optionally
substituted by hal ogen, for “exanple fluoro; for
exanpl e to form 4, 4-di fl uorocycl ohexyl ) or

cl ohe Inafurthras e inve . 5l

tn 5 GO gstect ingstsat ot o e R as A fort B tein R
is (fs(grcyaﬁgﬂl'ﬁi (@uélﬁﬁsﬁ@hh@éﬁ?b’dr@:@wohe%@) optioRal édUstltﬁltHdtH?&l’alogen

aspect é)resent I nvention provides a conpound o
(SU¢lDaS1ﬁlucm0X¢r) widkydi(suchpe methyy). 5- t o 14- nenber ed (5-

6-, 7-, 8, 9-, 10-, 11-, 12-, 13- or 14-nenbered)

ar ormti c or heteroar ormti c ri ng systemoptionally
Fm%;kbﬁlb[et}u]tlg@y&m one or nore (e.g. none, one,

two, three or ?our) substituents independently

sel ected from hal ogen (e.g. fluorine, 25 chlorine,

r.
A“g@?@%@ 1&&9«%&1{&}'1 %ﬁé}lﬂlfg%ﬁ%ga FK)I/IFME I}ﬂ(:)hn% ﬁluoro for
exaspbstol fotrh dgi-tiflunnrgclohexy)ar Gyl &ugh ammnélybbleF(m‘rexample R
-NR7R8), Cl- 6, or Cl-4, or Cl1-2 al koxy
lscé’g@b‘?’fﬂrally substituted by none, one or nore, e.g.
none, one or two, -NROR10), Cl-6, or Cl-4, or Cl-2
al koxycarbonyl -NR1 1 R12, Cl1-6, or Cl-4, or Cl-2
Altaﬂnlagrvamrlbmy}’dnhawl C1-6, or Cl-4, or Cl-2
al kyl sul phonyl am no, 30 phenyl sul phonyl am no,
-C(O) NHR13, -SM2NHR14, CO-6, or CO4, or CO2

In W kidthéBpect i predeaniverdionprovidestr CoRPRE Of formula (I) wherein R
heteroaromatic ring (each of which is unsubstituted 0(

is Gusisyeloaky beptippakbn substituiggrhy hadoggn (yiek as flero)fay eample R

ot S4BERLLAS o ROBTABR S Rl s,
examplotd foem 4ohtidluoroeyclohexylywe coclohepylne,
trifluoronethyl, hydroxyl, Cl-6, or Cl-4, or Cl-2

al kyl, Cl1-6, or Cl-4, or Cl-2 al koxy and -NRL6R17). In
In @flfrﬂﬁ&t &?EctQH@ﬁ%é}F ?iveﬂﬁorf ﬂ@vﬂd@é’ §E‘<§d119(§hn8§>f rf@r%t@@ﬁ? tzvﬁex@m R'is

menber ed
stlﬁ)re@amnk‘; teteattydroppijangk. omat i c or het er oar ormtl c r| ng
systemoptionally substituted by one or nore (e.g.
one, two, three or four) substituents independently

In $ §lIPfk @l asﬁ;é@.ffh@ﬁ\le%l@ thvetich provides 4 zi &ﬁnp(ﬁfihHQif ifé$¥ehula (I) wherein
bromne or io |neg( trifluoraonethy iydlrox

R’ isctr b} #-membesedy(Skyb-» {8t i%ordh - ,sl@bas]t ot i ganggybered) aromatic

or Bei\rgé%atlg éfé E%t{zﬂﬂ%tl&%ﬁ’l& gﬁgﬁtﬁtx%@ g&i& OL%&IeIg gy(e g. none, one,

twa}lthegt oafdadubstituerns 1n@épe41déxﬁl)adeleytedlﬁqmln halggangergo fluorine,
chlgﬂ%%}glﬁlilg f(])? Poxélln%r)n Pr?fluo_romet?n)"\fl_"ﬁz)l;groxillsoczar'\e)l_cl)ls(%l4 lnGC,I o%_ -4, OF

Ci-; alkyl (optionally substituted by none, one or more, €.g. none,one or two, -NR7R8) Ci-
6, or Ci-4, or C-; alkoxy (optionally substituted by none, one or more, €.g. none,one or
two, -NR9R'°), Ci-, or C-4, or C;-; alkoxycarbonyl, -NR“R”‘, Ci-¢, or Cy-3, or

C-; alkylcarbonylamino, C;-¢, or C;-4, or C,-; alkylsulphonylamino,
phenylsulphonylamino, -C(O)NHR”, -SOZNHRM, Co-6, or Cg-4, or Cop-2 alkyl-R15 , and
phenyl or 5- or 6-membered heteroaromatic ring (each of which is unsubstituted or

substituted by one or more, e.g. one, two, three or four, substituents iridependently selected
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Wien R6 represents an optionally substituted 5- to
14- menbered heteroaromatic ring system the ring
W@ ymBemoeonpri ses from1l to 4 ring heteroat onsPCT/GB2007/004861
i ndependently selected 15 from nitrogen, oxygen and
sul phur. Simlarly, if a subgtituent in R6 represents
an optionally substituted 5- to 6-nenbered
het eroaromatic ring, the ring conprises from1l to

4
A A e S S R R )
C1hQor 4= TBIORS 881, &\ QITBE CF,, Bt (1SRN ABLNR R’y 20

systens that may be used, which nay be nobnocyclic or
pol ycyclic (e.g. bicyclic or tricyclic) in which the

t Qr re rings, are f _— de i Ny o o,
in {50 R bbb SR B B aherifa td-77- 8.0,
10-DY 14, 42211 Bydr, 1 4pytén Berddywtbmaty 6 etdtdtyhromhtiSribg systéravptiiially

1,2,4-triazinyl, azepinyl, oxepinyl, thiepinyl,
subshigéadyy, ong O Jore (Sagnpine, tWog teserdein éhlg,qtl’tuents independently selected

: . Co i  ridaz
A PESDH s, LA O, B ERAE to
carbexn2 0Chs alkgl §dptionpllynsmbitityded by sSORIRAR @ aydlkoxy (optionally
qui nazol i_nyJ i noxal i nyl an Lihenzof ur I .
ot MR De &k ony s To By By C ek agbonylamiro, Ci-
a1k91sl?1¥,ﬂ&$y1§mﬂmp%H&B@du@mhméhﬁn&%@mﬁnl‘? -SD'FNHRWQ and Co-4 alkyl-
Systens i nclude phenyl, pyridinyl, thienyl,
R”benzthiazolyl or benzi m dazolyl. For exanple the ring
systens include phenyl, pyridinyl, thienyl or
benzi m dazolyl. 30 In-a still further aspect the

WHHEEQBredcREtdpBdnallyOstbsasted SC aTpPHizehbefedhetefdtrémiti ring
wherein R6 is optionally substituted by hal ogen (for
syststati Wng sYSEMbCURPIANES &ios) | tard Hpg kgteroatomsdndgpeidentiy selected

0 5 7l . .56 ,
frof 08P e e i SRR RN e sphp R T Pkan,
optidaaiy putstitutéd )td MHEembered hetefvaronzsipeitg, theeingroesmpnises from 1 to
invention pravides C ound of formula (I rein
4 rigg fﬁegem%o%’é'ﬁwengﬁ%@oﬁ?gﬂmﬁ%n% BHTORER-QfY B3P 2}7@1 ST (£ or
exanpl e fluoro, chloro or brono), hydroxy, Cl1_4 alkyl
(such as nethyl), Cl_4 al koxy (such as nethoxy), CF3,

Ex@apies of 5-30 O 2ndaber¢d(Ga te 1 44menfherad) aronzatig ot hetetparomatic ring
resent inventi.on provides a conpound,of formula (}
vy G e Tt R Py e R bR h S Ryt or
tridyali®d8 Whidhahe B¥@BPMBref fingRras fusdd, dicduderond o Mdte (id @ny
hydroxy, Cl_4 augél such as nethyl), Cl_4 al koxy, CF3
corspingiis of phenwhonapbihyhs pwidinylp @y pdazdesis pymmishaylogyrazinyl, 1,3,5-

. i f ol AL - i
- 1
R e O S L S e
isobtrdeplur{slc berasthingiheiyl) indolyllkoimtélyk ybengmniddrohd, indazolyl,
et hoxy) . : L L
benzisoxazolyl, benzoxazolyl, benzothiazolyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl and dibenzofuranyl. Further examples are 1,3-benzodioxolyl and 2,3-
dihydro-1,4-benzodioxoinyl. For example the ring systems include phenyl, pyridinyl,
thienyl, benzthiazolyl or benzimidazolyl. For example the ring systems include phenyl,

pyridinyl, thienyl or benzimidazolyl.

In a still further aspect the present invention provides a compound of formula (I) wherein

R® is optionally substituted by halogén (for example fluoro or chloro), hydroxy, C;.4 alkyl
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15 In yet another aspect the present invention
provi des a conpound of forrmula (1) wherein R6 is
w@b@sgprsoopt i onal | y substituted by fluoro or chP@r/GB200m/004861
anot her aspect the present invention provides a
compound of formula (1) mheqqin Ra, Ro 20 and R29 are
all hydrogen; Rl is iso-propyl, CH2C(CH3) 3,
: cyclopentyl cycl ohexyl or cycl oheptyl {for exanple

(TRl £ A My R b e P R e or

S«ggﬁh I) {for exanple R2, R3 and R5 are all hydrogen};
i's hydrogen, hydroxy or Cl.4 alkyl (for exanpl e
nethyl) {for exanple R4 is hydrogen}; and R6 is
h onal | I 6:
In \'131 Eﬁ psegtC res 11’?\%?@ ?%"\/ﬁﬂ&?)észng#ﬁﬁcpof t?%@% ?Ig V&ﬁ%ﬁﬁﬂ R’ is

phel’ﬁEI JﬂpﬁbYl)illy Mbsﬁtultﬂﬁlﬂfyﬂﬂﬁdgéhl(ﬁ)a lekymple Cript@heread iromo), hydroxy,
ereof (for exanple an acetic acid salt

CrhglhydEN s qBe b Ao rmsBiaa e tset. G QCBopn SVRH:
salt). Each of the follow ng conpounds is an exanpl e
of a conpound of formula (1): 30

In d\kt(IIZﬁlftbér dspedthlatr resen? invriatiad, [Be didey/alcaniqudd v firotuld @y wherein
-7- t hyl K t hyl ) - N
; w%pﬁgw%ﬂéfv@%ﬁw%&ﬁg?ssn f3r yagpls Apprgechlggp or bromo),

h droxy - OXO0- hydr o-1, 3- benzothlazo
yI)ethyI]an1no }

In a}{fgq{eé )aipfctt&rr: gfegﬁrﬂ éwgﬂng‘ élil ﬁvﬁ aaeﬁlj%ngrrr]l%%nmgde of formula (I) wherein R® is
hc{n r Siohly ustiRitdds- Fuoko, i diy AT Or alkd-(BehZe ittt pdr-Cr4 alkoxy
etﬂ£l]an1no } ethyl)- N—|sopropyl (3-al aninam de; 5

(ﬂwhéﬂnﬂ-E%Yluorocyclohexyl) N- ( 2-{[ 2- (4- hydr oxy- 2- oxo0- 2
, 3-di hydro-1, 3- benzot hi azol -7- yl)ethyl]amno }
ethyl) N3- ( 2- phenyl et hyl ) - P- al ani nam de; -
In ¢t Qyctheruspedt tid-fresen 1nvent10n provides a compound of formula (I) wherein R®

pi s & di h 1, 3- benzot hi azol - 7-
is RLPW( hgﬂ‘é‘gﬁx%{%ﬁ}t&)ég by ﬂuoroI oryc% o?o_ enzot hi azo

et hyl ) - N3- ( 2- phenyl et hyl ) - J3- al ani nam de;
N- (2, 2- Di met hyl propyl ) - N-(2- -
In zpﬁnl(ea amedt g pre@entinvedtign giavides e-compobrhefdiormula ¢) wherain R°, R

and 820 Y1 KBS Rty i) GEECU Hip g exclobe o
cyd}&e&){én ({ﬁ)‘r@hhﬁbl@ﬂﬂeﬁy)‘c)(ﬂiehyﬂ dr cb&clbﬂe;ﬁqur RERNhARSpM, ) - N-

ydr oxy- 2- 0X0-

2-
mdgpqwlgm&y ixy@rosemro@m fﬁk}dl(forﬁw)@keﬁwﬂlwd% example R, R’ and R are
ot Rt R SR, e Gl O sramlp ey el K

is Hydrogen} 2m(14%6h5/ﬂllidmyyeﬂmxkly Ryb3titutedi Hyyﬁilare,]gh&)ro C,.4 alkyl (such as

megg'(f)?gzr? tl[fll:?aléc))(lar(w? S e qmi(g?rgr g%h%rmaceutlcally acceptable salt thereof

g\@)ﬁnfp'lé %T ﬁ’ce?ﬁ %@ﬂd Hie FH’@M&S&M s-lart N D2mgidiatEdmor ARy date

I OXy- 2- 0XO0-
salt).

Each of the following compounds is an example of a compound of formula (I):
N-(2-{[2-(4-Hydroxy-2-0x0-2,3-dihydro-1,3 -benzothiazol-7-yl)ethyl]amino} ethyl)-N-
i'sopropyl-N3 -(2-phenylethyl)-p-alaninamide;
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di hydr o- 1, 3- benzot hi azol -7-yl ) et hyl ] am no }
ethyl)-[3-al aninam de; N-(2,2-D nethylpropyl)-N(2- {
WO 200847309€r oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi ar@i/6B2007/004861
yl)ethyl] am no) ethyl)- hB
[ 2- (3-net hyl phenyl ) et hyl ] - @Ianinanide;
N- (2, 2-Di net hyl propyl )-N-(2
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol -7 20

N- q\f}c{%{et hé'l]]\‘;71 {9 {&}(ﬁt l@{irgxyl\? OLCS %Sj) dlﬁyci)roelny lbgnzoﬁ}lagol [73 al an
yl)@!ﬁyl[ga%ﬁiﬁqg}éﬁ?}lWR@%ﬂh‘ﬂ?l&hmjﬁlaﬁ\h%ﬁM@heXy| N-(2- {

hydr oxy- 2- oxo- 2, 3-di hydro-1, 3
N f214-6hhdrophsny ethy ) -é¢ (%r[@dmhydquYei pya-2.3pdBhedrardi Irhenzgthiazol-7-

h t | oh [ -N-(2-
nggygﬂnﬁvbéﬁyiapp S ¥§P§ %Xﬁéﬁﬁ%F{CSO géﬁzothfazo{
N-(4 ﬂDWlﬁ&éd’jf)tlohe}@fm VO(2} { [21( Ity drofkB-2ad @2, Batiliydies - 1| 3Sbenzothiazol-7-

cl ohe
yl)ftb%mm ﬂ‘;(té)klgrf\é (%ﬁééwlghﬂli)'iﬁ‘y%?@naln@e,b enzot hi azol - 7-

VPPt Bra gy pRear el e

yl)éihsaﬂahmbwwwé@%hé@léthwwwmmmet TN (2§
YRR St L s 8 gpﬁ% hy e 0p0:25-dihydro-1.3-benzothiazol-7-

3
yl)%%&?‘ nﬁ?etﬁ;(ﬁw r@rzyh g'?tyl?tf‘ﬁ% P e hy 1]~ N (2 {
N {[2{1@@@@”)’1')@11)01)10\['22 Bdundthdprepyl)3V-85 {[2-(4-hydroxy-2-oxo-2,3-

Ry st ey A I ey 577

N3{[2’-(4 @hwéﬁ&hyr;&h?mw -2, ﬁddhétuyip@»pgd):av (2 {%2 -(4-hydroxy-2-o0x0-2,3-
benzot hi azol ethyl]am no } ethyl) al ani nam de;

dlm@u@%mmwlﬁm@ﬁmn@mm&ﬁ amlw@w ohexy

Miplsh %?%ﬁloﬁoéhgéylfylg{lj&gfy@%] &iéx%ﬂ@i;%o&lf‘xfd("zo{[%a(@  hydroxy-2-0x0-2,3-

dilsdfyy | B -Usnzdthid29l-2ypdtrylydnpino pyhyl)-f-alanimnmidgm de;
N- {222%“ %351,)%;@1)21\1@ 4 [22(43%3%; S BMHS S| A bensdihiabol.7-

yl)&hﬁQ?{?ﬂ%Z@tH*lZWJZ %3%&%‘15%11]}199&193 -Btalaninamide;
N-@ TPithethgboydpyl- ¥ 22{[244-y drgxiy-8s0x0 2, iy drogl dibepzhthiazql /-

yDg@HU?OEW%3F§5ﬁE[Qﬁéﬁ%ﬁ$%§& ﬂq3%%ngpgﬁknaWIde

3&@@%@&&1 et {v- cyclohex 1-N- (2 {[2- §4 -hydroxy-2-ox0-2,3-dihydro-1,3-
[2-(4- hydr oxy- 2- 0xo- K benzot hi azol - 7-

begqo)lgam)}ﬂ})d)ﬁthy@]a}nmo}ethyl) B alamnam1de . .
N ﬁé Q% ?hg%%&ﬁ%ng%gg iy %&%\ﬁe&ﬂ WI\(I?p{?%I h?dr%&ﬁ‘ﬁ' Jl3B g%'ihydro 1,3-

behzdtiidzoh o eyl RintinatethyB-Blalayiamide; 3- benzot hi azol -7 10

N- éyg\ghmh}\’da {qgkg{wé}%ﬁé\%&gﬂet rﬁl;({: ydr 3 I%Fterl)l%(r)tﬁlazol ¥| )- (3
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-di hq)(;1 3-benzot hi azo
1

oxg—@ﬁy ycMg 1 ,J-benzathizzsi- ﬁ@g@ﬁﬁ}yé]qyllqlg}éfl”m,)rq alanmar}mde
v m?ﬂ%ﬂ?%%?f% T e L o e
yl)ethfBaminof éthyl {Mb—n}et]ﬂ)mpbe@,l)ﬁthyt] fgldnioarhids;

N ](5 Srléx%ezhy §r‘3{)y1¥z\¥ [i (_g) %0 opctrllenyq)e}thy?]t XW 2 {& (3,' hayl?ilronx%/ oxo 2 3
dll{yar&ﬂzméﬂf&mz& Wl?etﬁy'f\ljsanﬂhb}’e‘i'ﬁﬂ) -B-aBmiRnaad; hi azol - 7-yl)

amno } e

N @{%&(4 Elyfbwwyzl-mhﬁd}hmo—(l@ prmaoipiago iy )ethgllamined erho)-N ' -(2-

el Pt PP sy - Hlbnainlde

N3{£2—'(12 @depmyr)ahgp}w‘ -(4,4-difluorocyclohexyl)-N'-(2-{[2-(4-hydroxy-2-oxo-
3-di hydro-1 enzot hi azol - 7%/1ethl am no }
2 3eqhhthp l(%bnggmlqg@h7wé)ethyl]ammo}e hyl)-B-alaninamide;

N: T% iﬁ i:_'h Jﬁ?%ggcy O'}‘ﬁ ()22 @hkﬁ)ro@%c}ohef(yl) -N'-(2-{[2-(4-hydroxy-2-oxo-

2,3-@h{droRlyBHbenvpttilazok-G- yl)ethyl]amlno}ethyl) B-alaninamide;
N ég%§,1 ?((rgélggnéuahglﬁ]% g(t4 rlt'z%ﬁ%r'o@éioﬁeityﬂyﬂ/ ‘]-@f? [E—?4-}hydroxy-2-oxo-
2 %hkrgro(f‘ﬂ %z%ﬁﬁ%?ﬁ?’l)eﬁwj%}ﬂm(ﬁeﬂ{yﬁ Fradhihhpfeocycl ohexy

roxy 0XO0-

N 2{233érfhvhﬂnmphﬁwlwrﬁb%@hédnﬂ@rwy)c@hwl] AP Br$[2-(4-hydroxy-2-

oxRél‘%i%a‘?'&g lea%%g#ﬁ%g}‘ﬁﬂi grpg) e)tléytlmlﬁlo}ﬁhyl) -B-alaninamide;

E oyl -Rdihydro-
V1043 CH DN DEN N QMRS Elohepy - WL 2 {2 (4nifoui? 0o 9: Ry dro

1 3eb¢n,zp9ma[zpl ayanihmawm@}ethw B[a_iarpaaml e;

N3 [?2% tﬁ@ra? })gt'h%ljwlzéyglohgéftﬁi ghggt{? (4I\{xydr(§)& 2 {)xo 2,3- d1hydro- |

1, ﬂb&mbﬁlﬁh&@l 'Vl-ly@l'.‘tth}]ZmMio)} ehhy! [}-ahihfh@.tmde
}ethyl)-(3-al ani nam de;
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N3_[ 2- (4- Chl or ophenyl )ethyl]-N -cycl oheptyl -N -(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydr o-
wa 2@8benzot hi azol - 7-yl ) et hyl ] am no} et hyl ) - PCT/GB2007/004861
0- al ani nam de; WD 2008/ 075026 PCT/ GB2007/004861 23 N
-Cycl oheptyl -N -(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3- dlhyaro 1, 3-benzot hi azol -7- vy
Lethyl] amino } ethyl)-N [2-(2-thienyl)ethyl]

e B gy S o
yl)éthﬁ?anﬁlﬁofb)ﬂ%ﬂ)lw {Z(Mﬁe@mﬂ@utﬁtdraﬁmamlde

: benzot hi azol - } i
N @Wﬁl)@hypt]glgNa[Qa{aﬁ ﬁg}-ﬂt@g)phsnyl)ethyl (2 {[2-(4-hydroxy-2-0x0-2,3-dihydro-

AR o g o) oy

N'Uyemhqitjm H3z §2-{ I-(diflhebmetHoxg)phanyljethyl} -N'-(2- {[2-(4-hydroxy-2-oxo-

23R bSO e Urping e gm BRI - N - (2- ¢

1 D 1 -
N Jf%g(oée&gg)tvhr%czﬁo? ngmy?opgnteﬁ&lfumPN (% {[2-(4-hydroxy-2-0x0-2,3-dihydro

1,3dtehydthiatd- &y bethyldamide | ethyl)- B -alaninamide;

N4 %I%E“iﬂqﬁ%ygt/\? %Ligkag)z %gdl j gp '@8& £ lt1 c%oyly &I’ -0X0- &23 dlhydro—

1 31be§z&ﬁﬁiéltﬁfrlf)€tﬁ&ljzﬁm‘ﬂb)&ﬁﬁybialﬁmm&

ani nam

N 1&%—({ Q?htozoﬁrﬂtmrmﬂwnfll)@bylb%@ﬁylpmtﬂylvﬁ -On{ 2 dveraeptyypxase.3-

iy B el A T O s lepinamics

N'-glygk)]!li)ptﬁzBNéLa(B Mlﬂlﬁmphbhyl)eﬂ)@d] Nﬁeb-t{[/l (N\Bydr§3~2-8x0-2,3- d1hydr0-
| oropnen et

1 3rlzen%9rhﬁ9@r xlethy % Js‘hxl\srﬁrﬂi%weﬁgmde

N gl %@%@hﬁ?ﬁﬁ? It 7{&25(;{ (_[}2 £ Hy&rl)xﬁm&% 23-dihydro-1,3-benzothiazol-7-

yl)wlyl(lathdbmhm @tphwy)lethylwale{rfmme shydr oxy 2- oxo- 2, 3-

Nl R;l%no eéggl.ﬂ 2\2),[ é?ﬁ&psqp&ngy&? gﬁ‘hz&nﬁ}]é& (ﬁ.—hydroxy -2-0x0-2,3-

dlhyﬁrl) ﬁ{g%[ﬁﬁiﬂtl’{lhffﬂiﬁﬂylbéthﬁ%ﬂlﬁo}( J-paraphanyd;) et hyl ] - N

N‘mmmnergetbglﬁ%t[ﬁ«éﬁ@pmphym»lmw] Nifa-A3-64-hydroxy-2-0x0-2,3-
L

a3k P AR RS Ygihino) i) Galanemies) ot 11

N (2-2 {2 {4: Hyd&xﬁ-ﬁd@@@ 3-Ailoxien-2,33ben26thiazol-7- yl)ethyl]ammo}ethyl) -N*-(2-
3-benzot hi zol 7- yl.] am no)

ph@yiﬁyh})l) {Vg—_(tg}rglmdﬁ%ﬂfl 10pKFan: 4{ 215 %{-enamnam1de
N Iéf # ?’ M&Hh@ﬁ%’l)&h)m;?f %%\é [ngf'ﬂ)q{rgxy:LQ Ixbony. 9?]1?[&1%295 'bZn%'tﬁlazol 7-

am no herly | et hyl)

yl)ethyléammb}/eihyi) NF(HPWQH!}WW)-@ %Hn)na[rmda,l ani nani de;

NI Fibpoe s B FR A T b ars2 Tra 2ty L genspthiasol.7-
yl)é’th%l]ﬁﬁrﬁﬂlk}étﬂ}'lﬁ‘-w X1 propylbut 1)- P -alaninamide;

Qut yl i -al ani nam d 25
N 1{%-@ glh(atomenv }E )(étlbryquxm 2- (izne{thylpmpyl) -N'-(2-{[2-(4-hydroxy-2-
7-
oxé-% %l Hg/(%/ n? ﬁgnz}o {0 ’7 yl%khy){]%m?no]} e{’ily?ﬁeﬂ1 Eﬁhﬁhﬁﬂ%[

N3qtlcyic)laid)bp1(eﬁypétaﬁwL(B;Hy)irdx? =30 -dirhdtBylbeb®yl)-N'-(2-{[2-(4-hydroxy-2-
[ 2- Chl or ophenyl ) et

oxo23- qlii)mrgxly?:@e@o&lﬁ@@ﬂwl}g}/lyh?pynq}ethy )Zﬁ-algnmamlde,

N3g§ éé‘é‘ @X@L Eciﬁ)é r(?)yl)lettgyl]o shydroxys2 2 dimethylor ?’jlgﬁ"ﬁ%'{gz'(4'

hyéoky2)oxo32, Mdﬂlyldm}m%l&nzothlazol -7-yl)ethyl]amino}ethyl)-B-alaninamide;
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N3- [ 2- (3- Chl or ophenyl ) et hyl ] - N - (3- hydr oxy- 2, 2- di net hy
| propyl)-N -(2-{ [2-(4-hydroxy-2 30
wWo@x@sA782&i hydr o- 1, 3- benzot hi azol - 7-yl ) et hyl | aP@TIGBeG0Rp04861
l')-(3-al ani nam de;
N3-[2-(2, 3-Di chl orophenyl )ethyl ]-N
- (3- hydr oxy- 2, 2- di net hyl protr})gl )-N -(2- { [2-(4-
hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl ]

N B RO B S L GHBT Ly b lhol-T-

yl)étﬁ 1ia4mm{§€t}%>1yNl{Pmn%ﬂ%xsﬂk%wb&h}u% - sRAghiaeazol - 7-

am no

N%{HMAmmbfmwm»lum} ]M {c3clahexyl-Har2-d 8- (ANBydroxy-2-0x0-2,3-

dlhgr%rf[ 14% %[e%z of g’;ﬁ{;&rﬂ%ﬂﬁ % }]fﬁﬁ'lby[%{f‘iw{ﬂag“ c%?{Cl ohexyl - N

N CQ@F@)B@:E}]PJMZ(QL{‘[Z(M@%QY 2deoalT’deﬂly}iro 1,3- benzothlazol 7-
et hyl ) -( 3-al an nam de;

yD)ethyl m@}vébogl) [2\(3zn{ef@xynhqmyaetbxl)ﬁzaléee@arzldsr di hydro- 1

- RRARSTAPaEel i Yl gL g e Pl (3

yl)é‘ﬂhyl@lﬁh@}'&%yﬂ) NN[2-(32hyc{roxyphenyl)ethyl] B alanmamlde
N&b ;épmgrcf gﬁpwgyglpgth)(?l] A3 AR Rt 3R EEL rg;()?éoolxo 5 3-dihydro-

L s B A P B Rl Oheyl N - (2- ¢

N'{Felohetprav’ €{25(32—d1ﬂ091@p6@rd’ﬂ)h§hgﬂ]d\7 -(26{[2-(4-hydroxy-2-0x0-2,3-dihydro-

13&@}9@9@%@ ?ﬁﬁk#l#@é?et{&l ]B lanman}hde

L?R;&@ﬁﬂg% Ql\ﬁz-l(%hg&oﬁ%-@Lé)lo@BWWhBedehiéﬂmra%l =f-2- {
X X
yl)etbﬂmrnh}qlad%ll\%{m@tqumra -plenylethyl]-B-alaninamide;

e s N R AT L S i
yl)é’th%'}l@dtﬂﬁﬁb]ﬁﬁﬂ?lﬁw H(2R)- Zd?y(;l;(;xy -2- phenyletlé){l%]ﬁ alan(1n3arr;ldg o

-é2 (?{g Bqnzqé)@f(gﬁey@ﬂtg){\{ﬂ -V (8v¢ 1oﬁ)erl§{])(1 -(2- {E/Z J4 hydroxy-2-oxo-2,3-
dlhélﬁso(f%Wﬁio%&oqm%tgylﬁanghg%q{ﬂ) ﬂ-afénﬁﬁﬂﬁ&g* hi azol - 7-
N3¢24(1W)Behﬁn{1(i&ﬁ) 2@4hm1ewyewmswyw‘etmﬂa}maadmmz nzor2g-

dlhxerorb%@ﬂgw}Jay%%zwl@nw})e&yﬁw?lawnae%q >ohexyl - N
N 'C(y%tohéx;[la\f3 @}delﬂii?dro%héﬁy‘l?))'e%lyﬁ =N'-(2- 5[2 -(4- hydr}oxy -2-0x0-2,3-dihydro-

dro- 1, benzothlazo ) et hyl

1 3ebmy¢thmp®=bvaﬁhmﬁamme}ethﬂ)ﬁzalf(mnamlde

NII@BF%Z)HU' J\?ﬁé );12252 %1¥1|82) EgA)%)GMyI]CMC ZOnﬁ)ixlhyhl;oxngZ oyio 2,3-dihydro-

1, 3dbelﬁy&hmza1rﬁf/lganymrhina;ahylj(ﬁ)dlarﬁﬁdmmu& -an no}
ethé) [ 3-al ani nam d

herd N2 1(4-hy drosy B exond A siinaligril ﬁebqunam {2- {

AR 0L A

N'{Etﬁd}dh)zx;(l&\’%ﬂ%(aL%amld&phéﬁyl)ethyl] -N'- (2 {[2-(4- hydroxy 2-0x0-2,3-dihydro-

P ReX s ol Bt BTy pgaoEasay ) et ! 1N e
N hﬁkﬁ@ﬂ?f)y\’h '(?%@ (47h))dr¢3)€}l-t‘-365($9gﬁ‘iﬁy&ro 1,3- benzo(thzlaz{ol -7-

al ani nam-d cl ohexyl

yl)@mynmmwbwm-{a@ (ithroorhsttly DphEngli¢sbyi} -alaninanide;

N %’ciﬁ#:?ét'éd@rg?;[é}g%,ﬁ)d?zﬁlgn}%;}@ﬁ?g%ﬂs{lgg&(z-{[2-(4-hydroxy-2-oxo-2,3-dihydro-

1,3-benzothiazol-7-yl)ethylJamino }ethyl)-B-alaninamide;
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N -Cycl ohexyl -N3- [2-(2,3-difluorophenyl)ethyl]-N
-(2- { [2-(4-hydroxy-2-o0x0-2,3 -dihydro-

wa 2@8benzot hi azol - 7-yl ) et hyl ] am no } PCT/GB2007/004861
ethyl)-(3-al aninam de; N -Cycloheptyl-N -(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi azol -7- 30
yl ) et hyl ] am no}ethyl)-N3-{2-13- (trlfluoronethyl)phenyl
]ethyl }-(3- alanlnan1de N

N @%ﬁgﬂyg&y% %26 %12% eayl etféﬁlfw sz Q{’i ﬁﬁ?&oif-yokg-%;}glihydro-

1 3%eﬁz&ﬁﬁé&tﬁyaétﬁyl-]gmbﬁb}ahilyJB}aﬂlz[ﬁllﬁHiﬁlde
et hyl) ani hani de; WD 2008/ 075026
%@@bﬁ?—@b&@@(ﬂ -hygigoxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-

yl)?t‘%"?'ﬁﬂgﬁ&%#% ke ohppienaso 1N (2

-11y3}ohep’t§'lDNﬁl[BZ})had'ﬁn@thé;gtphyﬂl}]l)eﬂmlw §2- {[2 (4 hydroxy 2-0x0-2,3-
(3-aj.anina cl. ohe

dlhyérochgwmba 20 7o>f<n'%tbylhﬁnﬂp Y&-E- Eﬂt e ot azol 7-
N'-Yllty%ﬁ)hgéfthNa? EWh%rc‘ier{)ﬁy F 0x0-2,3-dihy dro 1 3-benzothiazol-7- yl)ethyl%N -(2-

phenyl)ethy -(3-alaninam d
{[2N4-1Qdedhgh2pke2; 3N$lhf/®o(B3~bemhoﬂaa1®drﬂy)ﬂ)adny]a)remdiytlﬂyl)m (2

[ il%> (4- hydr oxy- 2- oxo- 2, 3-
alagingtiflen 13- benzot hi azol - 7- yI)ethyI]an1no}

Nl tgrl?!Na-'[?-(Q Mmyd?o 1 deenzodl%x1n—6 yl)ethyl]-Nl (2 {[2-(4-hydroxy-2-
ro (0).q0] ro
0xq_-2;§ cbb_mdggﬂh} Qg@oth]azﬂl YQthh}qlJ}z/imma}@QLyl){B alamn%l/mlde

N i%lgy 10}(0 ﬁq?eroth@fl(e?)yégtﬁygll\?ycq’r f%hg'x(fl I\Pe(gz{% I@l ?&(‘ﬁjox; QYAXPO 2,3-

am no anrnam

dihidroCy, lglbéﬁﬁﬂhl‘ﬁkolmwelh)(lﬁmﬁnd}dﬁyﬂ) -P-alandhaleidz 0di oxi n- 6-yl
N elo%cél - ﬁ%{%(‘lrhzéra@émxa%%e}hwrwl %éﬁﬂ%ﬂtﬁua%ﬁlﬂo }

y»ﬁg%hpg?etﬁ%z?\g% SR AT, | 1oy

N4, @2)1n{et}[yle)(clblrhyyib 3(2 2{BbhRrdxy-2-oxo0-2,3-dihydro-1,3- benzothlazol 7-

SRR R By G - crone oy DAb A A e

N-iaé’nzgﬁﬂlyxé{pfayc%hef;@r@{@z 4-Rydtogy-2-okoenanlybiar 9lberzothiazol - 7-
yl)ythylﬂgml)no{@hfl%mmchwmmpﬂéwwnpéthmen%asméﬁ ani nani de;

MR A SRR oS g sty lamjpolty M-
[(IRb )lﬂhéthﬂll\]%éxﬁfyl]wj’}ﬁ -phenylethyl)-3- alamnamlde
dr oxy phengl ) et hy

N-Q- ﬁéﬂﬂﬁy@o*yz&-@gg& T gibyéneeh @p@lhlgzol yl)ethyl]ammo}ethyl)—N

L D e T

N- Gmlﬁl@x@I WJ[Z-bB-IﬁﬁampHﬁiyl)Eﬂlyl]-N-(Z {[2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-
, 3-di hydro-1, 3- benzot hi azol

benzp W*‘Z)OEBT7WSD€F§/%3HBH‘}}€§W§ pinpinide’
Qa%néﬁf,nwl@%[ﬁ . ﬂyd}&ﬁ 099 oy gl ol ) 3-b3aAkRR LN de;

yDptRy (|dminpdletbxy-\J-(@sphetylethyli)ifyalanindmilebenzot hi azol - 7- yI )
ethyl]amno } ethyl)-N [(1
S) - 1- met hyl pentyl ] - N3- (2- phenyl et hyl )-[i -al ani nam de;
N- Cycl ohexyl - N3-[ 2- (3-fl uorophenyl )ethyl]-N(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3
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benzot hi azol - 7-yl ) et hyl ] am no} et hyl ) - (3-al ani nam de; N
w@yoBormept yl - N- (2- {[ 2- (4- hydr oxy- 2- oxo- 2, 3- di hpciF/6B19003/004861

benzot hi azol -7- yl)ethyl]amno }

et hyl ) - N3- (2- phenyl et hyl ) - [ | ani nam de; WO

2008/ 075026 PCT/ GB2007/ 0048 26 N-Cycl oheptyl - N-( 2-

1[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi azol - 7-

él %@% h¥y|r{%§\] ?gi{ [%g@%vdé?w ff-j)x? % 3- ﬁiih%drﬁél 3-g%r}zothiazol-7-
yl)Hhﬁ?zﬂﬁl‘hb}&h{d?—M-{(@-ph@ﬂ}ﬂétﬁﬂ%ta&dlﬂaml{ie
r ox 0XO0 di hydro-1, 3-benzot hi azol -

N-Benzst- ﬁjg{ﬁ}ﬁqyélope@ty}(%{j%[m hﬁ}rog-g%m?@%g hydro-1,3- benzothlazol 7-

yl)?‘?yg%)'%gé{ %3}(1?‘?@{18‘ X %g°%’%8‘?fﬁ£“§‘“° e{hyé]bggznazm&t %i azol - 7- yl)
N- @t-{{yl(]l&mdlﬂ@}yel-bxb)z Mdihfdrd-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)-N-
[(1&3 (1Znet{'l;lp%/rlltgﬁ-N3 -(2- phenylet%thenl 1%51?1}86 (3-al ani nam de;

N- 22 (zA(z; %&?y% %8 ?05 @hﬁg&&' NY.BE Rzothiz RS OARLKYI Béftho }eriyh)-N-

(IS) llnethaglpgityd f,(lZ}phb\foléthymﬁeeﬂgmeamrﬂb) o- al ani nami de;

RSB SELTok b TERIETE A 25 L e

hyl 3-al d
PRI RIRAG  (  e 0
N- {chl()lzppmld\’ d))é;,@zﬂm@l@ngl.)@hﬁyap -34 -hydroxy-2-oxo0-2,3-dihydro-1,3-

bel&p Z1%0 /- éﬁgekhgﬁ? %\?e}tp?%)yl)?@aﬁgkgﬁﬁ)&y L)) (3-al ani nam de;
N-C%clél%xlylﬁdﬂ((zx{s{%(&ﬂiydm%y@- -6k Ay, Grddhylir31 Betenabthiaagle?- 7-

yl)F@VBW}ﬂP%mpxli'f\bf@m@flﬁtwl)) ﬁ(‘ga%P%mdﬁam de; 15 or a
It th f. Th t
or B A A= ocess for the. & oo
preparatlon of a conpound of fornmula (1) or a

T T S e

forﬂ{tﬁf@m 8t 4 PRarmAERBA a&.@ptﬁlﬁl@ s#lf BSRBE ad dufRBE aBéVedFXxamples of
hown 20 in Routes A B, C and D shown below. In the

pr(R@Sﬂee whiets candp gsqdrt@tpmarm@e cpwpernds pf the preseat inegriiop|age shown

) or, hepzyl and .e r t ..

n ggé&? ﬁbgdai%‘d%%hobWolf? r ot?leec olﬁbeg @8 oﬁéng qr&gaﬂ{fa%ﬁg f s,

fordxaftipte, CBZ driRazyl} ladipxanhles dre Rgownirethi aftSind desdribedlin the book
these Routes are either known in the art, or. can be

'Prpfeetve Gepupy inQreapicdrhemistpr (s9g belovar Staring maleHa gegpred in these
RS ARERE CRTH Bitne iy Al e PRARRBY Pl r SRR

mahiodsor meklwdé biesergediin the Eaardplesibgdowcedures. It will be

appreci ated by those skilled in the art that in the
processes of the present

Compounds of formula (I) can be converted into further compounds of fonnula (D) using

standard procedures.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the reagents may
need to be protected by protecting groups. Thus, the preparation of the compounds of

formula (I) may involve, at an appropriate stage, the removal of one or more protecting
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30 invention certain functional groups such as

hydr oxyl or am no groups in the reagents may need to
wheoopootoect ed by protecting groups. Thus, the PCT/GB2007/004861

preparati on of the conmpounds of formula (1) may

i nvol ve, at an appropriate ge, the renoval of one

or nore protecting WO 2008/ 075026 PCT/ GB2007/ 004861

27 groups (for exanple by Iiterature net hods or by

ML &S, RELOW:: T |
er i flot Prhanric R e BEbodbray S el biin o Bramptes
beld@gcri bed in" Protective Goups in 5 Oganic

Chem stry', edited by J.WF. MOme, Plenum Press
(1973) and' Protective Goups in Organic Synthesis',

e o S, o 9 e s
Qdﬁ@(\/ ehgﬁibstrb eedmﬂ\tﬁfﬁt WF. e lﬁ?ﬁdml’ﬂiéd%((d@”ﬁ raml\:TPrd)tEctlve
the. 10 art to a I t

GroRe B e SV RRaHD e ot 1V aGEAers g B M- SVt Wileys

dyde (for exanple a di hydrochl oride),
hnﬁ%% (%nh9§ e (for exanple a di hydrobrom de),

trifluoroacetate (for exanple a di-trifluoroacetate),

sul phat e, osphat e acet rat
Thg Epriparets of HETBELD $hovF S04 PegUPUNRESY “CURRStRsds known in the
art QX leﬁﬁx?naceﬁfﬁzhhﬁ REIPaBRABR HRr &1L O RRgsIE hiP BEBAldition salt such as a
bi sul phat e, benzenesul phonate, ethanesul phonate, 15

hydmbldﬁadee(fom:wamga élhyét@éblpbd@)ehydipbr@tr@de prempla @,
dlhé@f ((’?an:ﬂ S?Itréfsluoar?%c%%‘ie Cfmf %a@ie ztdxt laot%éga@ %ul!pﬁgtg aﬁh%Sphate

ac&ite dudiagate Znél&lit@ailﬁate&aﬂufeoaiﬂﬁte pmpad,l siydinite, oxalate,
éna hthalene- 1, 5-di sul fonat e .or napht hal ene-
m

hanesyilphomate pa@llwegﬂlg@pgtsnlapgyhate @ap@p%{l@onate ethanesulphonate,
magl(gag??ﬁl_ foz géc%% fté’ rc}f%ta{% fcoﬁﬁﬂ@@%céha&ﬁ‘é{é aﬁfﬂaﬁe formate, glycolate,

nat I set hi onat
L-layteteoRylatthte] anphn‘tma,anﬂ)lte D-tartrsief PHeresy sphnal diroate, 3-furoate,

naidsS e (BB L cUeH Ei A oD e 1 G ot onate).

edlls?laf}'@thﬁﬁél@ otgiqfifonbe or 'eﬂl\éﬁ’éltl 1(9ﬂf(ﬁ‘ud3§l'?d)f@§\ﬁfﬂnhfé§‘|1§é(hlonate 2-
acceptabl e salt is a hydrobrom de (for exanple

hydiiokyethylbulémated,)2- maéthteeulphmteezawphféalan@nh)benm d)-mandelate,

BRI 7% il R Fels B TRk s gt o e

inhtibwa ghérﬁxaéél)ncalmﬁadcbptable @hlatsrml@elmurcmidexfcamanpam e
salts can be used in the ¢treatnent of resplratory

dikydeebromisls; taeefatei({os cypmplg asliacstate) a- n&‘}f\dﬁ]é%( orfxpglepdi-D
maZlﬁ%lQ{EZor b&%h&g:(fagexé?ﬁ;ﬁggml%hzo ?é)l ergic, intrinsic,

SI C, exerclse-induc rug- i nduced (|nclud|ng
aspirin and NSAID-lnduced) and dust-i nduced ast hma,
both i nter nt_an i stent d of

Theg gorapoynd égp% gla&) F}B‘? thgg@é@giaﬁ?utlgp Weptz?ble sarlj’ts can be used in the

treDYREE of: €Sponsi veness; chronic obstructive pul nonary

1. respiratory tract: obstructive diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin
and NSAID-induced) and dust-induced asthma, both intermittent and persistent and of all
severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary
disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;

bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related diseases;
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di sease (COPD); bronchitis, including infectious and
eosi nophilic bronchitis; enphysema; bronchiectasis;

W@ y®B0TS086 br osi s; sarcoi dosis; farmer's | ung apdI/GB2007/004861
rel ated di seases; WO 2008/ 075026 PCT/ GB2007/004861 28
hypersensitivity pneurmnlt|§38 lung fibrosis, including
cryptogenic fibrosing alveolitis, |d|opath|c
interstitial pneunnnlas fibrosis conpl i cati ng

anti-.neogpl astic th and oni ¢ _j nfect.ld on .
hy RSRep i g PRI Seoriit. Tl B P ploReS i RBinacaveolits
1d1<§15é'ﬂ9@hntér§tfit?£ tph@lﬂﬁ@nlasc ﬁmsis%hi pAB&ingfantilie@plastic therapy and

transplantation; vasculitic and t hronboti c di sorders

chrofictihfectiam gloﬂmmgmbbmul@me and n@ewllmﬂyothvpfemgaé Hpaions;

B T e

vaseRadliré, 1200 pubhorafEhyiert8ai6n; adfilssivedctiofe lilidl:udiﬂg@éhtment of
acute and chronic rhinitis including rhinitis

chigpigicoughepiseiated avith inflemmanoand seretary sondidons afithg aigways, and
1atrz)§aﬁg rc]@l hah%lﬁé Qﬁd:c 91'119 }rﬁlhﬁls 1%&?1@%%1{19 hﬂ:Pfc %5&{ Qrd
nasa pol yposi s te vira Fectton
vasofktatdthingtis; pereaniainand seasodal ablarkid rhfirdtis lmhldchgarhilrﬁ)tls nervosa (hay
resplraaﬁry syncyti al rus,. influenza, coro Vi rus

feve;)neqsaldp @)@,&Rgcautq)ylrﬁd%‘gl%t\lﬁq,lagludlgg thee%)ériuﬁ%ﬁq EB'ld infection due
to ﬁﬁﬂg{ﬂiﬁg s&h&tla?wr&oﬁﬁlu@ﬁ% ESbRdvErus Bt IRAink I SMEES) or adenovirus; or

ass ted"with or including
eosnmpehda:retshphagltw osteoarthrosis, both pr| mary and

< oA isentbie SRl TR e Ao dnifsBplgBartosis

, boﬂiﬁﬁffmﬁ’? hAd sRSh@RP 8, P61 exambplee vk Ritdl hey dytplakiasceridal and lumbar

Still's 15 di sease; seronegative spondyl oart hropat hi es

spandizlitiiand l%h@qk@@dmgclsmquom@swp@élﬂm%ip}dcarthmls and Still’s
dlS%% oh%:g%rt %?t(l)\%a ﬁh&ﬂgarﬁ'{r{);girﬂgé clﬁ?ﬁg%ﬂg%lgglﬁ% géHﬂd?fl@sd psoriatic

arthiifisg edactive z[rfﬂrﬁisaﬂd ahdllﬁ@mtlhneé Sp(mddrtlimpahyi,l sspticantlwitsand other
as tubercuI05|s ag£Udln Potts' dlseas% and . ,
infesgiopaelatedgyhapahies wadechushiag (Eperetiamisipglpding Pott

dlsgéls@%ﬂi thﬁce't’g %&lfx{ﬂbfﬁg At eﬁld Ao cr‘}ﬁhlﬁ'nld&eﬂ%&ﬁ&hfﬁﬁ@ﬁﬁfhg urate

eposi t1on | Sease, and cal ci um apat ite rel ated
gottgcalanm HuopwiplRge dnp@slsym diseask, andfdaleinmaapasiic rebued tenden, bursal

and PR oot Bt FRRie o By AP CheP IR Sy yndrome;

syétéiﬂﬂé%cl%fdéfs%ﬂﬂin‘il&‘dssclemdéﬁﬂa s?ﬁ%%hbﬁ&&:r&ﬂh&@ﬂ@sﬁb SfRse,
undi fferenti ated connecti ve tissue di sease;

comwrcumu@dyeasmﬁammfﬁegemlﬁ@@amhu%mﬁ&@ gitpessi inflagmatory
mygn ?tﬁpeg 1%0%3:2% ?ér?rato%’ | hE (ﬂ?orlﬂﬁﬂ@gﬁﬁgygiragﬁ{f fHe'uﬁ'latlca, juvenile

Fritis | c
artﬁﬁﬁﬁihbludﬂlgsidﬂf)amahﬂadﬁmmwy athritidet of Whitewer jeinddiRbibution and
associ at ed syndr.ones, qd rheumpatic fever and its

assogiatediypd remw and ghqugprgic 1g It $ytesnic ForapIGHiAgS: d@%ﬁﬁ'{mdes
1ncg§tlﬁlla% %%%tenrehg ritig, ARA AR s%rt@ﬁﬁ@ Uhhfg%treggy EEhdRbh&Yodyarteritis

yarteritis nodosa, mcroscopic
no@@ﬂaymrdrmcopm s)plyartdrmrsaandjt/aswlu;t&hs assecigtedtvath viral infoétrom

i nfection, ersensitivity react ons | obul i ns
hygq{aerﬁlélrv% F%ﬁclég'ﬁ% cmog&leg‘tlsk a%ja?qﬁz’lpr st og\f be)ég%am; Familiat
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi
disease; drug-induced arthalgias, tendonititides, and myopathies;

3. pain and connective tissue remodelling of musculoskeletal disorders due to injury [for

. example sports injury] or disease: arthitides (for example rheumatoid arthritis,
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Medi terranean fever, Mickle-Wlls syndrone, and

Fam | i al Hi bernian Fever, Kikuchi 30 di sease;
waleawgorseauced arthal gias, tendonititides, and PCT/GB2007/004861

nmyopat hi es; 3. pain and connective tissue renodelling

of nuscul oskel etal disorders,gdue to injury [for

exanpl e sports injury] or di'sease: arthitides (for

exanpl e rheumatoid arthritis, W 2008/ 075026

o ST IBH S0 R el RSt e
dedeRbRIYE b BRIpBFonthndbul Al §EIBN®IzBAdrAor) bdne FBRAG LM Rak@ (such as
] oi nt degeneration), bone renodelling disease (such as

ostearoeenire Pagst's disresgor osteenesesish notycherdisits seleridgyma, mixed
ol ychondri.tit scl . xed. |  ssue
coAIRRE L, RS RN oL PRI Bubh e
periddéatitigqs S periodontitis); 4. skin: psoriasis, atopic
dermatitis, contact dermatitis or, other eczematous
4. dekvinersegests, atopirdlempiiise oRtY deH) isHE REef pezemptous dermatoses,

[ X - tihig: [ j .
SO 0R: o ARG5S i
dermatibig desataisderstiéirmag, liojér planusplidearsoerosgactgitreplisamyoderma

skin sarcoid, disgoid |upus erythematosus, penphjgus,
cansarRRIBOTR SarepiglsraiHiBP I sy hotRelo5, PP RIS pF BIPhEOIL
epiBAH PRIEHBIosY, 3P6cakih ! drfdfsedetn®aSc itivbd) €518S ery Bi¢hRBERkheous

eosl nophil'ias, al opecia areata, nmal e-pattern bal dness,

cosBvaphilias, algpediacmenta, Wedhe-pat@im balidness, Sweat'dspadromer Wehemghristian
t

I tif : Lulitis, i nf doo .
syrymereBine BRI HmdieEny R b Eibisi fDfmissine:

a8 caRAEus $jrhphohdIC Rén-MBAnOIA 8kindyadek asd bther dysplastic

| esi ons; drug-induced disorders including fixed drug
lestongysirpgringucaddisorders droluding fixed drug §TUpdgRS;unct i vi ti s,
5. o Bt e, GALRly B3 dnMGIAE peRbhiEl Gldvernal alergic conjunctivs;
iritisy emtetior andpostetiol uvedtis; ehdroiditisy agpindege: degeneradvoor
o inflammatory di sorders affect| the.retj na; .
inflgHRaiany liqréerf FR Ry @y%altph@'%lnam_s fHdipd Synathetic
op%tﬁﬁlﬁﬁiig gﬁacéiaoéisl,fiﬁﬁui&ﬁ%naﬁ&ahg ¢irl] fMhdaland bhétegal . and

acteriral; 6. gastrointestinal tract: glossitis,

6. gaiouitestingl tpaet:ighaboitis] gingivitiscpasipdanfitisi ggsophagitisg inedpding reflux;
r.ef | ux; 0 eosj.nophi |l i astrosepteritis. . .

cos e At e S TR LocfosBaC R S T O sy weerative

colitisC Bfidbsdopic cofitis hndindsfefhiaaM@plifs)GRbdtitis Spraffis ani, coeliac disease,

_indetermnant colitis) proctitis, pruritis anj,
irrigabde boseel disordesdrritable ppweksiyadigsige pontinlgparatoryidigrrhogp aad food-

- har -
rel A Bier e ey Rl e @ PO @ 3 2l @6 ot nfiféine,
rhihftie ogeézeffar exanple migraine, rhinitis or eczenm);
25 7. abdom nal ;. hepatitis, inclupdj aut oi ne, ) .
7. apednmingle h%manwcgwﬁng PYPERPENS ﬁEOE&?W@sW@%O%@d cirrhosis
o tle\Rer: HBRERAUS PahérRariR2B6th 8k bhé chibicl! acute and

8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic

syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer;
acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-

vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);
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8. genitourinary: nephritis including interstitial and
gl omerul onephritis; nephrotic syndrone; cystitis

w0 p@BATHORG acute and chronic (interstitial) cyBCT/GB2007/004861
and Hunner's ulcer; acute and chronic urethritis,
prostatitis, epididymtis, ggphoritis and sal pingitis;
vul vo- 30 vaginitis; Peyronie's disease; erectile
dysfunction (both nale and fenal e); MD 2008/ 075026

5. CHIPEEA e or o B ghropisTolR Gt tor Rl P RS of

kidkby@ ey, IRRANEng; bbNEharrbwdkin HiodtendXedrTONOwidk ibloodrtransfusion; or
cornea or fO||0MAng bl ood transfusion; or chronic

Cmgn@ﬁ¥ﬂiém§mﬁuﬁb@$ﬁﬂ%sease 10. ONS: Al zheiner's
of
10, agf})%a%%}ﬁ“&er 5‘18{ r%(g}lésr%m%hﬁx?%?ﬁ&%e sgfr}égts@gg e1f4Rd nveyp;

am@loftRysisglmiitiilé ftﬂérbiig atﬁ}/di’tﬁélﬂfé&@',ehﬁaihgknyﬁﬂromes cerebral
atheroscler05|s and vasculitis; npor al arterltlg .
athgipselenesisiand yaseyliys; tedﬁlﬂﬁrél Wﬂtlﬁ’ﬁ?mﬂ@n%r?’l‘”s (CSBIG RS chronic pain

(ackfdl ﬁl‘i&{?ntltgﬁ%? rs@? t?lgxt of é@ﬂﬁﬁlnﬁ' phér@Mriedl) nqd'ludmg visceral

peflp er i nc udlng Vi sce a pai n,” headache,

painj lgadadhe, mtgralge,mlgahmahwuedlga,eatymtgl gadiall pafrg gaisd anddiong pain,
j Oi.nt ?nd bone ain ar|S|n%§fron1ca cer

paip GROE [IPLEEET, THAHPBREF R BarRPLY it aREER rq%qsalaﬁqwang
diab&id b@g%wlc%ﬁthﬁﬁﬁlh@d néiepdthi¥s;aRaRshrRbRYsis; central and

neur opat hi es; neurosar coi dosi s; central and
peniyghergb hervalis systonpeamplicatienn of orglignantt infresions ormKigimune
i nf ecti ous or autoi mune processes; 11. other
PIOgE¥8® i nmune and al I ergic disorders including

11.HagBt A6 ImEuh8MhdAltErbic Hisofdedy/i@sludingi [$8hReuto Adiireiditiss Graves’
di sease, diabetes nellitus, idjopathic

diseaseoedisgn’ @)9@@4@#&1@%anedhtua,sd@eeqhmbmmhoeywoawq pyrgura,

60$%ﬁ$h14§§%§% gpﬁ%% agkﬁﬁ?%mﬂﬁgﬁgk%pﬁmﬂgnnunglog|cw

12¢ ompomemlerslmdi axdmﬂgmmtmm br eninumiuglealatemponeam,a;acludmg

acwi.iée”ﬁpsﬁé by bt (TS e o @ gffome, and

;gﬁggﬁkg&h§; affectlng t he coronary and peri pheral
r ulation; 20 pericarditis; nyocarditis,

134 narummbxrwtmqscémms, iaffaeting tbemnoow @péphtllld?ral circulation;

pe i ocaBE 3 i S i FGURE B BB g
myloB&rdiad ErGoitl Nk b micErepérBiisicvia)iipies, edpdurditit, I\Q)vuhtls and aortitis
vasculitides; disorders of the proximl and

inclusingimdaciive (for peammie pXRbilKIS); m@p%itlfi% diseedernefghe proximal and
pelilygx%ﬁ‘i 49 ugc(fl?dqné’ g}lllgblhg @?&@P&h%sﬁn fhenft (!lée @EanHﬁ)frﬁ;osm and

I Cosé vel ns; oncofogy
compﬁmbnsah@ercesdeﬂsudmdjg prost at e, breast Iung
ovarian, pancreatic, bowel lé;ﬁolon skin.

149 AOCQIF ;R TEDH o SO IANGETA AN Prostete st Tung, Ovrian,

pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting
the bone marrow (including the leukaemias) and lymphoproliferative systems, such as
Hodgkin’s and non-Hodgkin’s lymphoma; including the prevention and treatment of

metastatic disease and tumour recurrences, and paraneoplastic syndromes.

Thus, the present invention provides a compound of formula (I) or a pharmaceutically-

acceptable salt thereof as hereinbefore defined for use in therapy.
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the bone marrow (including the | eukaem as) and

| ynphoproliferative systens, such as Hodgkin's and
wmoeresiogki n' s | ynphoma; includi ng the prevent PONGBE7/004861

treatment of netastatic di sease and tunour

recurrences, and paraneoplagtlc syndrones. 30 Thus,

the present invention provides a conpound of fornula

(1) or a pharnmaceutically- acceptable salt thereof as

her ei nbef ore defined for use in therapy. WO

2008/ 075026 PCT/ GB2007/004861 31 In a further aspect,

In 4 RRthBF £pEd! the ;pv aﬁtumnﬂbﬂw@ﬁ&s theeusd 9€a @bmpo@RINGgTIURalla (1) or
of fornmula ( pharmaceutically acceptable salt

a pharereaitticaldy mcerahlb éalé ﬂ@rewéﬁs; hesginpeforadetingd uf the manafagture of a
n use in therapy. 5 In the context of
nw?ﬁggg%éégﬁ% égE%#W]catlon the term "therapy" also
|ncludes “prophyl axi s" unless there are specific

i ndications to the contrary. The terns "ther? eufic"
In taﬁaonte)stwéﬁlz&iga%qnt:weﬂﬁca%%meotem '881BY r Yeryincludes “prophylaxis”

unl@gsct flgglp?émﬁg erlcP eAtRRY {oat‘\ﬁé Softfry *PRE{Rfls itﬁerE eutic" an

y relevant to the treatnment of sons
"thhapmncslw fshoeld be conamied ascopinglyde of , or are ot herw se
considered to be at increased risk of, the disease or
condition in question. Persons at risk of developing a

Pro%ﬁ&ltakﬁ W &pelled EABEpdicul SNl dvialinto IR @AM Jf PEIsBREWho have
hose having a fanmly history of the disease or

sufﬁemtia picgious episodernfser amgthhavlee emsideteddabe fif inerepsed risk of, the

enetic test.i L ng 0 c H
cisgRe B pichR bl SRR Rtisk e SE B £ il GRease o
contitgon gevierlly aithedel thd)sefhéﬁfﬁm@%rfaﬂﬂ?\hisﬁﬁ? ofithertideast (ﬁfcondltlon or
treating, or reducing the risk of, an |nflannator%

thos whe bavehecp ideaifiFORy genfic (RRRG ORSarespiniesip be darticular
suSQ%ﬁfbﬁéJt%td&aaﬁn%Wﬁs&%é&a&%dﬁfon condi tion) which

rises a isterl to a patient in need thereof a
therapeutically 20 effectlve amount of a conpound of

T R 4 HEPe BRRGTEPY RBeating, HPRycutd 4F sk gf an

1nfféﬁﬂﬂﬂﬁ%se9§e 6rmoﬁd1't18i{ ERLiug g%ﬁv&ﬁblé%gtrﬁdﬁvﬁ BRways disease or
treat nt of adult respiratory di stress Syndrorre

cordiiRIDS Wwhighudomiprises/admipisiesimgdo alpaident ki nged thereof a therapeutically

eff o rtlglg %g{g%%%ompggg% ﬁgfogﬁlalca ( boﬁlt trp g}rﬁaf\ég?@(iahg accepyable salt
thepddPShdreinbéforedbfing@r apeut i ¢ uses the dosage
adm nistered will, of course, vary wth the conpound

enpl oyed, the node of adm nistration, the treatnent

gﬁ'ﬁ{:lﬁgxd th%%gm&)gﬁn%sddf%ﬁig ﬂWenﬁ(ﬂﬂnﬁ?Bﬁ QSCdFR 'Eheeﬁ‘é%fm&? of bt

dosa he co e 1 nvention
respiratory dlstress syndrome (ARDS) pulmonary emphysema, bronchitis, bronchiectasis,

chronic obstructive pulmonary disease (COPD), asthma and rhinitis.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. For example, the daily dosage of the compound of the invention, if
inhaled, may be in the range from 0.05 micrograms per kilogram body weight (ug/kg) to
100 micrograms per kilogram body weight (ug/kg). Alternatively, if the compound is

administered orally, then the daily dosage of the compound of the invention may be in the
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30 inhaled, may be in the range from0.05 m crograns

per kil ogram body wei ght (gg/kg) to 100 m crograns
wpesoskidoegr am body wei ght (g/kg). Alternativel BCT/GB2G0M©04861

conpound is admnistered orally, then the daily

dosage of the conpound of t invention may be in the

WO 2008/ 075026 PCT/ GB2007/004861 32 range from 0. 01

m crogranms per kil ogram body wei ght (g/kg) to 100

ml.li er ho am body wei gh /k T
rang AL Mo FiRRe D ETac R Wit s ) 9 i rams per
kil@é‘r&xﬁ%éﬁk@@ﬁk&?k@ﬁer eof may be used 5 on their own
but will generally be adm nistered in the formof a

. pharmaceutical conmposi tion in whi ch the formula (1)

R e

on EHeirCA bi@will @eRsteiy boadhinpiee®tithe fornf 6ffa pHaemsRUBEd! | ONn
and_ preparation of suitable pharmaceuti cal

compgsifiAnainvdrich the forarda ) prrapqund/sakt gactiag ingsedient) is in association

Wltlk}l%q%. F%ﬁ%#ﬁéa‘f@ fgceéﬂ‘%}é%ﬂ ﬁlﬁlﬁ Id\?llil% 3 s g%gl,ef %@%@ﬁﬁérﬂiﬁ] ﬁrocedures

for Depeiatiing andpicparatiodef suftabld phainsiceattdabformulaéions are described in,

orf%?%;}pmce talpggclggtl%ﬁ\? ?E%éélg&ﬁvgfl | g%qe%qe{b l%gﬂs“: CMp][: gulton

Ch {Cﬁﬁﬂ[@,m Y¥tohe OggR. 05 to 80 %w, still nore preferably
rom O (% to 70 %, and even nore preferably fromO0. 10

to 50 %N 15 of active ingredient, all percent ages by

Dl R B PR BB BBco By R e

corﬁﬁﬁ@éfﬁ&h 09580 99 VPR Y ceﬁ’tfbylc WEiBht) andre )préférably from 0.05 to 80 %w,
armaceutically acceptable salt thereof as

étllﬁmoeq psterahle fraef Q. He 19, 70 %ow, and evangnerg preferaplyfrom 0.10 to 50 %w,

N S T

for the preparation of a pharmaceutical conposition
of the_.inventi on whi ch cgrrprl ses Xi ng conpound of .
The gregent dnyensionalsq pray| Hiep %‘E‘%%CE‘&WE}%R‘@&O&W@P&&‘PS a Compound

of fIRLERD #% ﬂglgfrﬁédagfg{:a?g g@ﬁdﬂi@&lt"ﬂl&goi&as hereinbefore defined, in

phar maceut | 'e adj uvant, diluent or
assoalanmewnh 25>hinmcphtmaﬂmaeaﬁptab&l ad@lmapt;shluem QB CaTEyr. be

adm nistered topically (e.g. to the skin or to the

l ung and/or airways) in the form e.g., of creans,

Thé HvehiiGHRurthSUSBEIAS! £ProceRTH hE prpadbk ane phe(rhll&eéutlcal
aerosol s and dry powder formulations, for exanple

compesititnsef the inventlanehich Remprises griving s dompanndef ﬁomula (Dora

pharﬁ'lr%gﬁuﬁg ﬁy éécle%ta ?%ﬁlt f%}rf %n?h%xm%)g%og%?éf%ﬁeg (&g‘égp 5pl1armaceutlcally

acceplablesadjppang)diisendor gireievul es; or by parenteral

adm ni stration in the
The phannaceufical compositions may be administered topically (e.g. to the skin or to the
lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler
device known as the Turbuhaler®; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules; or by parenteral administration in the:
form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.
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dryy

formof solutions or suspensions; or by subcutaneous
admnistration; or by rectal admnistration in the
w0 ooosoofozcupposi tories; or transdermally. WO PCT/GB2007/004861
2008/ 075026 PCT/ GB2007/004861 33 Dry powder
formul ati ons and pressurlze% HFA aerosol s of the
conpounds of the invention “ray be adm ni stered by
oral or nasal inhalation. For inhalation, the conmpound
is desirably finely divided. The finely divided
conmpound preferably has a mass nedi an di aneter of 5
Dry p&Wddritainuliidhs aal frodBiiizee HFASRedB ithe Sorpcupdé bBEAL invention
n1xture with the assistance of a dispersant, such_as
mag b@@dmm)stcr@dtby ozaliog nasal yhplation ¥ @dﬂhalﬁtf(@s thexeqmpownd is desirably
ﬁneglg Gd&f! ﬂ)e ﬁn% 31%!%e8 %Mng?lﬁléi it F?)ag) e{spa' s1 c@xh}' leeter of

Y& de’ [°Gor ™R hoxy

les$ thrafl 304 aftand Q{anyers%penﬂétﬁﬁllmS}bﬁllaﬁﬂhb&uraGﬁﬂﬂha B$sistance of a

di spersant. 10 The conpounds of the invention may al so

dispersandursiuah 8 e&&&aﬁmﬁyr@alt theenofs (fuwaample; olRig) aérd) arpile salt, a
ph?]sgs albpgcrl anaa\ﬁgla ts%ccggljtlfu AP i)aﬁfugﬁnm%ui %%Q%tﬁ%iaﬂi{é‘& ﬁgacalﬂg or other
phdfséuichlly ¥cceptable dispersaite f i neI y divi ded conpound of
the invention mnth a carrier 15 substance, for
exanpl e, a nono-, - or polysaccharide, a sugar
Thé L&ﬁp&hwd QF A 5n glﬁ%lo be a Mﬁlﬁ@ea b$3hdanSbBa BFyEowder
sugars, for exanpl e ctose, ucose, “raftinose,
inhater €ftietinkder thaycbe 4 sxhgle omalntuli dbse mhaéhahmtmay bclalb(@dl actuated
mann toI and starch. Alternatively the finely divided
y be coated by another substance. The
pomder n1xture may al so be dispensed into hard

gel ati ne capsul es, each containing the desired dose of
Ong fpessiluitityvie tczmlmhnﬁmelycdlwlndmmoqgg@é thsi inyengion gvithx carrier

th |y diyid t
oG58 W bfuld At o SRR TG BUEREE o e oty

SufigHle L afici e ﬁ%ﬂﬂ?for rmamﬁle Ihétbies glucodeQraffigosd) mgleznose lactitol,
reservoir of a multidose inhaler, for,6 exanpl.e

maltielatrehalosen sicrepenmaRtiolany starchyhitginativoly the Spely quﬁi?d
co p él e L)h% gcﬁﬁ‘e' ShrdfRe sﬂﬂg{aﬁgbe' Bhd Uk Ehﬁlugidmgy alkdBe

|s system active 1ngredient, wth
dispensed irfto hardagzetatine cgpsukslentiaoodaining thieddsired dosetad tlnem;:tlve .
atient. For oral adm nistration the conpound of the
COmMBQWH i on may be admi xed with an adjuvant or a
carrier, for exanple, |actose, saccharose, sorbitol
nannltol a starch, for_ exanple, potato 30 starch,
An@then pessibility ipto mngﬁss;p}@cfmety dizided powilesdetogspheromwhigh bregk up

o 5 ot Rl PR R 145 b PR pger iy b e e drue
res@%ﬁﬁﬂh&iﬁlﬁﬂ@s’éﬁﬂﬁa@er ﬁﬁlleﬁarﬂpﬂb shadnaiva,as i Ih.&biillycilﬁﬁen wh1ch a
ycol, a wax, araffln and the |ike, and

dosmgmmé insicas fheideSived dopBhishspthen m}@@mmp@m Sith this system

the active ingredient, with or without a carrier substance, is delivered to the patient.

For oral administration the compound of the invention may be admixed with an adjuvant or
a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
starch, corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or

polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium

 stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into
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34 tablets. If coated tablets are required, the cores,

prepared as descri bed above, may be coated with a
w@enserioe@at ed sugar sol uti on which may cont ai nPCT/GB2007/004861

exanpl e, gumarabic, gelatine, talcumand titanium

di oxi de. Alternatively, the:§ablet may be coated with

a suitable polyner dlssolved inareadily volatile

organi c solvent. 5 For t he preparat|on of soft

| ati ne capsul es
e Tl RPIGI e et SR TR PraBoral o disPHigl 4035, TRl be
codled Wath RYbROR tEled %Q%ar sblatien 9@kchtrha\ecdn@dds UbeexaniPy, gum arabic,
contai n granul es of the conpound using either the
gelabm; éalerm anfbﬂ@dlu@xélpmden:fxgem@mvelx,alnﬂ @81§t may &g coated with a

soff USRI BR dishg B o My Bl DS RAMES Pre

capsules L|qU|d preparatlons for oral application nay

be in the form of rups Qr suspensi ons for exanp %
Fou e prORSFRAion 9k eafl BFIAUNR SRBSWemLioaRernd pkth diysptiomay be

g | I
s R A R B ?%&?ﬁ“ﬁ%fﬁgl PP eq AR leting papsues
malyicqtiiach gxﬁnméeﬁahatmmpmndagsmgmlﬂlm the elodvetmémigpnedjexttipients for
flav ents, ccharj ne and/ or

bl B R BRSBTS ST Eitont R D SRPREARS e Brenisngpey be
ﬁllggf%ph%tg%lgﬁﬂgwsmgst hose skilled in art. The

conmpounds” of the invention nay al so be admi nistered in

conjunction with other 20 conpounds used for the

ve cond

Th
LiqiEPisPaREoR Pt RE SHEICEIGEREY bk BB okiFof PRIk fkagnsions. for

exMAFIE SloTutRdnS 6GRSHING thd cdriound lﬁ)‘f&{étlh@dhtloﬁ rthélbalance being sugar and
pharnaceutlcally acceptabl e salt thereof or

a i arerakethanobavatero slyeerpt angrpropyleneglyeal APptinmally ﬁ‘f.ﬁhi liquid
pr a&?%ﬁ?&ﬂg F&{taﬁ\llggulum{g g%én?@ 'ﬂlakféurﬂ'%rﬂ Qﬁéts%ﬁ%rme énd/or
oncurrently or seguentrally off as a conbi ne
capoeyacthyiceliulvdetds aahiokdrdng ddeat apathdriexcipiparstknomwnagdiniss skilled in
for the treatnent of one or nore of the conditions
arj jsted. In particular, for the treatment of the
i nfl ammat ory di seases such as (but not restricted to)
rheumatoid arthritis, osteoarthritis, asthma, allergic
The kkbmpoiirsls of egniantioh snay s hﬁeadpunmredrly cogonationeigeother
ri,asi s. and..[,nfl ammat bowel disease, the
cotogmtingts B Rk mOl ar S R Rionor e w th ¢ he
foll owi ng agents: non-steroidal anti-inflamuatory
agents (hereinafter NSAIDs) including non-selective

Th@y@{e@tmgbgeqf@@efu@@xrqlatﬁs EoembiggiopdbBrreswheein a compound of the
inve gﬂ)ﬁ%%&)ﬁ a%glﬁgca}‘l? P&'b%é staﬁrtﬁer%}e(glrhgé(haﬁﬂgéehﬁgal composition

such as pi
or ﬁbrﬁiudﬁtﬁﬁ&Omprlsmg a compound of the invention, is administered concurrently or

sequentially or as a combined preparation with another therapeutic agent or agents, for the

treatment of one or more of the conditions listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)
rheumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the
invention may be combined with the following agents: non-steroidal é.nti-inﬂammatory

agents (hereinafter NSAIDs) including non-selective cyclo-oxygenase COX-1/COX-2
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propi oni ¢ acids such as naproxen, fl urbiprofen,

f enopr of en, ketoprofen and ibuprofen, fenamates such
wa@goosefw®e@n ¢ aci d, i ndomet hacin, sulindac, PCT/GB2007/004861

azapropazone, pyrazolones such as phenyl butazone,

salicylates such as aspirin)s selective COX-2

inhibitors (such as s nel oxicam cel ecoxib, rofecoxib,

val decoxi b, | umarocoxi b, parecoxib and etoricoxib);

. cl o- enase, i nhi pi ting,.ni.tni G Oxi . donors ;-

iR S PRRGL GPIER b bt S Ta R S DS diglofonag

proploniORidsaduch 8¢ @dproxent flabiiefeh AenoprofehA@srofen add ibuprofen,
Intra-articul ar routes); nethotrexate; |eflunom de;

fennpgies sychiras srefefAntie acid. ipdemethpginfuladacy ggagraprr.eiegpyrazolones
t.h r.al: . OV i et

By PG iP5 L SHRURLIRIE 2 i ch o

mebichth, bylataxilnrofecaxib dvattizcoxib lumasicogibgparedoxit aminadricoxib);
suppl enent,s. such as, gl ucosan ne,. he present )

cy pRETEHF 1BbPI mEmiFicRelderenais soIN QD h 8RS R oS Gphether

adxﬂin?s?ém@gf ﬂ)p‘i)éa]l,tol?ﬁ in'ug?ﬁgmu'lé?,nintr endud %ﬁfﬂ?ﬁcﬂéﬁl%hﬁés);

accept abl e sal’t” thereo together with a cytokine or

metlponkat; letunoantedydioxy cldbrogyinekd-penitillaminep ayranofin or other

i ncl udi n ents which act .on,cytokine signalljng.15
o S SR Bt o O AR bt o
hyél%hlé_cﬂcﬂﬂde@ivﬁﬁ@e's; afEhAritiorAD Suppfiihehts Judh a§ bRt ARine.
insulin-like growth factor type I (1G--1);
interleukins (IL) including IL I to 17, and
interl eukin ant,agoni r, LWnhi bl OF.:
ThG S Ao PR By LB Bt BB o i
invieRtior) bf @ pBarfilacéutRallpadceptable satothredodtagethdrtwittoalcyaskifé or agonist
exanpl e infliximb; adalinmnmab, and CDP-870) and.TNE
or antegonish Pt eyiekige Hnstien.(nsludmengentwindyact B cYiRkipg signalling
paRh Pl B (NGRS pEhEBOCER ) W luding alpha, betp- and gamma-
intérfieraukd iisubim-lik b grawth dattorappe B(IGE €l9; interlgukiosdiLy atclusimgof 1 to 17,
.Co und of the invention, -or a. pharnaceutica
andirirRRBRa AT SRR AIBIT TS B fiRBo BITaT SRR EBE eipha
(TNRS qm%rgéudwdmggmleﬁmﬁwsﬁhl AftilddrQ (fdriekaplEBMiximab;
MRA-al L16R) or T-Lynphocytes (CTLA4-1g, 25 HuMax
addlliauibgb, afh€DP-&X and ThiFarteaptor agtagbmnists umdliving inethamnagdobudin

he. cognbj natj on of a conpound .of th i nvent,i on r .
mOFRIeATE NS EanTiy Rt LD RRB R Ve WG a5 Sk ff pnory Bline.
nodul at or of chenoki ne receptor function such as an
ant agoni st of CCRl, CCR2, CCR2A, CCR2B, CCR3, CCR4, 30
In gigiion BEeRe/enDBRE]ateIR, combRytioneRa gompepndakiie inveptionher a

C-C fam ; G .
phrrge ety ASeepepiE ol R S o T B, el -
Lyhiphibdyes (WRAAE DV GRSEmES] MIBRQDIZI6R) 686 L yndshotytes (CTLA4-Ig,

present invention further relates to the conbination
HuMaxdlddhpound of the invention, or a pharnaceutically

acceptable salt thereof, with an inhibitor of matrix

nmet al | opr ot ease
The present invention still further relates to the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, with a modulator of chemokine
receptor function such as an antagonist of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,
CCR5, CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11 (for the C-C family); CXCRI,
CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C family) and CX;CRI for the C-X;s-
C family. ‘
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(MWs), i.e., the stronelysins, the coll agenases, and
the gel ati nases, as well as s aggrecanase; especially
weoloBagerase-1 (MWP-1), col |l agenase-2 ( MVP-8), PCT/GB2007/004861
col | agenase-3 (MWP-13), stronelysin-1 (MW-3),
stronmel ysin-2 (MW-10), and&% romel ysin-3 (MWP- 11)
and MW-9 and MWP-12, including agents such as
‘doxycycline. The present invention still further
relates to the conbination of a conmpound of the 10
i nvention, or a pharnmaceutically acceptable salt
Thé B&@aﬂfmveaﬂ&l furthBr¥eRités 16 IR évnqsswtommas:ompatamd)@ﬁ t86 invention, or
5-1i poxygenase (5-LO inhibitor or 5- genase
a pharmageitically pcrcspt@bh sp m&)of with a@emlillstor ngtra%metalloprotease

(Mgglbsg,tlteo g%@%};le sms {h% oﬁgge%QSes &‘&%@&él@nmﬁ“@? 4 el 2475

agéﬂe&a’ﬁa&y bsetially e@llagéﬁuseﬂf(WPZI-)ﬁéd{Mlgﬁiﬂsé QNMNIP8), collagenase-3
i -tert-butyl phenol hydrazon
(M%R ﬂ@(W@mlwydr@@WaﬂsstW%%MM}édOmné stagmelypig-3 (MMP-
d
lléﬁgﬁgﬁgﬂggﬁ%ﬁﬁﬁgﬁé g%%%gl sucﬂéﬂ §%Q%%kh%%8 a 2-
cyanoqui nol i ne conmpound such as L- 746 530; or an

|ndole or quin oun suc -8
The Rirsemimenagod| hGer FRlSp FSien i CHEPOVS Shid
1nvte9t1(§rh r & ?Hﬁhﬁ@éd’tféﬂll %ceﬁtaﬁl%@l@ ek o?f and R eldY el lﬁ’(ﬁbynﬂxrems
a pha naceutlca y acceptabl e salt thereof, and

mlutatmpi tipoxygerago (3-50) fidribitar ok étlmoetmwaﬁq_ap)twam prlgtb@a(FLAP)

ant?g]%m% ﬁgﬂbzisk %-lg%t(ﬁ’l g[?lg t78 gﬁwe% gltn qe@gfﬂggég’l%%s 4.7931t7|5 ”Q,b&iu-g 5761,
a Mmﬂﬁ&dmbp@em}aﬁﬂﬂ&ﬁmld& n M&b@&l@@;ﬂleﬁdmbdﬁiones a

ont azol ast; benzenecar boxi ni dam des such as _BI

meﬂmy@aghychﬂwrm@mm%e@e@:KDa%138zﬁ\e|CanRa%4 B%Pé@b@t

ey Ry R B AR prer Eln ST R RO 2 02>

cyaoquinb Bsecimpauvié siidhaas [S746,53(; or i mdofeaira;maﬁ)llhe corhpound such as
conbi nat i on of 0 nd of the invention, or a
Myl M &e- @8 B?“éﬁrc{g&{abl e salt thereof, and a
phosphodi esterase (PDE) inhibitor such as a
met hyi xant hani ne incl udi ng theophyl line and
The prasenshgventioe furﬁleswllaém tiovke cmntnmﬁlqnsr.f @@mummhf the urmentlon or
o PRREASC GRS afropRRIpr LI Bi: ARk S AL RBLRAE

B4PETCHB2 004/ 4534861, séic?cta_chﬁoﬂftﬁ‘@ gﬂ&lp chf(s@sming@lﬂ tielpHeR6thiazin-3-1s

relates to the conbination of a ngound of the

sughasdnb? b392; emidino porapotds quh@éﬂ@s -4e@st hgnzexalamines such as
on{agﬁéﬁoﬂem%gar%oma d@?s cl{%? BJﬂLr ?ﬁ% 2 an a%rﬁ&ﬂﬁ@ Luch as

as cetiril zine, ora I he,
zafidul@btc abldkase manelukas tprandykabie vérbrkast (MK -643), R@-12325, Ro-245913,

| ol vérbai €AY,
rakaraC PR AL b 9Ed BASKE 195 i 201 acti ner 5 appl i ed

orally, topically or parenterally.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a phosphodiesterase (PDE)

inhibitor such as a methylxanthanine including theophylline and aminophylline; a selective

- PDE isoenzyme inhibitor including a PDE4 inhibitor an inhibitor of the isoform PDE4D,

or an inhibitor of PDES.
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The present invention still further relates to the

conbi nation of a conpound of the invention, or a
w@b@soeoeat i cal |y acceptabl e salt thereof, andPEI/GBRG0G004861

punp inhibitor (such as oneprazole) or a :

gastroprotective histam ne Pype 2 receptor antagonist.

10 The present invention further relates to the

combi nat i on of a conmpound of the invention, or a

harnaceutlc sal.t .t her.eof and
Th Pﬁesafélé H}Vgtltl(gf «ér rﬁfaée?s q}‘? Ofl‘g’bl@tlgn of 888’;9?8‘}“‘1 (ifgherwé/entlon or
a pHa[rﬁt%@éﬂtlcth&r&bt%‘le Shik {Herefolf' r&lh%%ﬂtﬁhﬁk@}?’pet Prelcéftor antagonist such

conbi nat1 on of a conpound invention, or a
as qehiazimaclotatidind, ﬂyslmmdpmaﬁkefes@dlne,tahlevaébfle terifenagdine, astemizole,

oo BRI R BRR S BB E R e PIPRDh S LRPRNE i
appitie@ YIS PIvpidaRy oPpastRIlppancl ani ne, ephedri ne,

pseudoephedri ne, naphazoline hydrochloride,
oxynet azol i ne hydrochl ori de, tetrahydrozoline

hydr o [ r
T DNBRS Pt O Pl DAL L S or e
invBiebn0 6h4 phardﬁceu'f'bal)pdiceslﬁllble Isdilt/&ntdodiranﬂ arpréwen pumlpatlebitor (such
to the conbinati on of onpound of the invention, or
as neHazole) @t&aétéﬂnrgeﬁe%.i&éb%t%mm@ 0406 7 TCERIPRINAZORISY an
anticholinergic agents including 25 nuscarinic
receptor (M, M, and M3) antagoni st such as atropine,
Thépesait mentlgi furdlpylrelatesl tathe, comfm@tmomf arcpimpowidief the invention, or

iotro br oni nmbr m d.
a phiriais Bioa i b st ekdofPand Rodh oSt of B hEARER. PEe 4
ngaoghe conbi nati on of a conpound of the invention, or

0 a pharmaceutically acceptable salt thereof, and a
chronone, such as sodiun1cronnglycate or nedocromni |

Thﬁplggeéﬂ]tmveﬁtlo ﬁoﬁlrtglglz ﬁ%}a?eg% ?@ 1&9%%%]’ g chgﬁgﬁ?d of the

invemidd, 8R4 phatnRtedicalyrieupdblefsalt l‘lﬁreolf,mndmhlatp‘h.a lakilpm-Z
pharnaceutlcally accept abl e salt thereof a
adrgNQFEBioB agq%|vasocga%ﬂctagsmna&mr@mepa égeqtﬁualheff Premslhsxedﬂne

ph%?fﬁ{pﬁﬂhg ?Rg&qggog%lﬁﬁﬁg Néphlirte gé&ﬁ@éﬁedw B SEhe

I'cas pionate, cic de or nonetasone
hydroctdatide, oSyxﬁbtazqdmégdtochlnmdnttetmhyﬂmzbhm hydeochierglet o
t he co

xylgret e A ko r e, BReADnE Pedrpehibrids tr o BRing Hrine™

hygggmgna@at nodul ates a nucl ear hornone receptor such
as PPARs.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an anticholinergic agents including
muscarinic receptor (M1, M2, and M3) antagonist such as atropine, hyoscine,

glycopyrrrolate, ipratropium bromide, tiotropium bromide, oxitropium bromide,

pirenzepine or telenzepine.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and a chromone, such as sodium cromoglycate

or nedocromil sodium.
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10 The present invention still further relates to the

conbi nation of a conpound of the invention, or a
w@basneweaut i cal |y acceptable salt thereof, toge€Ti6B2007/004861

with an i munoglobulin (l1g) or Ig preparation or an

ant agoni st or anti body nodulgting I g function such as

anti-1gg (for exanple omalizumab). 15 The present

invention further relates to the conbination of a

nd of t entjon, qr a eutica
Thé BERC MieRiort 1 APt an e comoRo S F S ESiyieof the
1nvE1@tiUnC 8t 4 pharatdueidaldnddcepth ik ls@0THREQE, WwillD€ BlucosiGdbidSuch as
thal i dom de or a derivative thereof, a retinoid,

ﬂummlrdeatmmcmolor@aﬂcefpp@ﬁr beslomeplmsopedipropinmate, bydesprirle fluticasone

Reieconbi nation of a conpound

pn@gma emgw%¥§ﬁ%f&ﬁé£8%ﬁn8fkarnaceutlcaIIy accept abl e

salt thereof, and conbi nations of am nosalicylates

and sul fap r|d|ne such as sul fasal azi_ ne, nesal azi ne
Theypresent apieaéon Aider tiales (g sherombirmion afd somBatALRidhy Hivention, or

[
PGB A5 ARYERYE 05 A AL HLARELS ity ormone
ram@baﬂmhatBPARe.conbrnatron of a conmpound of the :

i nvention, or a pharmaceutically acceptable salt

thereof, together with an anti bacterial agent such as

Th@pre@é?ﬁ‘ Hrﬁ’ehilér{‘stﬂﬁfum’r@rt felefos 18 theRlohtitibh B a cBMPBEIDfiItHE
beta-lactam a fluoroqui nol one, netronidazole, an

mvrenﬂrrai etla ahamlegfttylc@lé)r ahiseptable amlt thereos togajeantwiths mnwg)globulm
(Igip%l‘éfpécﬂalratlo&%ﬁ{l gaﬁaﬁ%r(ﬁ\s/t drian ﬁaﬁ'rlfo CI Cclu(l)afl a% ??rl{cgloﬁ ls&éﬁ ds "anti-IgE

(ﬁgaﬁ@mﬂybﬁm@ﬂﬁxggeltanavrr protease i nhi bitor such
as indinavir, nelfinavir, ritonavir, and saquinavir;
a nucl eosi de reverse transcriptase i nhi bitor such as

Th%@?@%%@?%%%ygkg St?avu ?rﬁ%ﬂ&%é%lgtcg Ipound ?f the invention, or

a phardmvuﬂrcaby a@ep@ablesak rtméoﬁparddmothewers&mw oamomallptaplsleed anti-
nhi bitor suc Vi [ api ne, ar avire
o RereHen on TR i arlsfivatEte dhseSt § i dithranol or
cﬂgﬁgpbﬂatron of a conpound of the 5 invention, or a
pharmaceutically acceptable salt thereof, and a
cardiovascular agent such as a cal ci um channe
ock

eng tor, blo
Thg pESHT ehePHIT ol AP AR eeEEfion B spmppund g the
invRRED b A phatmAcERIceNY SiceptabRaaln tiktcof,Aandicoinbinativey 6y
agent such as a statin or a fibrate; a nodul ator of

amfsjoselipytases| andspHITIGiRE sycle ps adfapalaging Weﬁlpzpﬁce ‘balsalazide, and
ols%ﬂ%rﬁgbagldxrrlhﬁmoﬁi 8?1{3%)?? B%egx?sasgl% 3he %MSE\Jrﬂ‘&s,aanalc%}tﬁJo%rmds such

regation in
as budesomde

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, together with an antibacterial agent such as a
penicillin derivative, a tetracycline, a macrolide, a beta-lactam, a fluoroquinolone,
metronidazole, an inhaled aminoglycoside; an antiviral agent including acyclovir,
famciclovir, valaciclovir, ganciclovir, cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such as indinavir, nelfinavir, ritonavir, and

saquinavir; a nucleoside reverse transcriptase inhibitor such as didanosine, lamivudine,
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The present invention further relates to the

conbi nation of a conpound of the invention, or a
w@basnoeweaut i cal |y acceptable salt thereof, andP@Er/GB307/004861

agent such as an antidepressant (such as sertraline),

an anti-Parki nsoni an drug (§ ch as deprenyl, L-dopa,

ropinirole, pram pexole, OB i nhi bitor such as
sel egi ne and rasaglllne a comne |nh|b|tor such as 15
i tor
sty D AR TSR e TS T TEOSIOE S G aliptase inhibitor

lmggpﬁgﬁﬁﬁnﬁgggﬁﬁ&fﬂi an inhibitor of neuronal nitric
oxi de synthase), or an anti- Al zheinmer's drug such as

donepezil, rivastigmne, tacrine, a COX—2 i nhi bitor,
ent of yl.li r,nmetrifonate. I
ThE SR etion 1 PiipielrlesIF Hedonfiral R oB5 SRR o
inventfoATBOM bcdufiGally db¢ethbleRalt heredf,Rind ralliaﬁﬁcbﬂals@ﬂdﬂ agent such as
acceptab salt thereof, and an agent for the

a caleiggy ¢hapnel @Iockgr@ gtbgtamdrqgﬁp@qprcblgaqeﬁ angggitensinconverting enzyme
(Aéﬁﬂ'ﬁ[l%ktloy af'an % S{ehg;ﬁ%%ééé%(o dg@gls? Qﬁilp%%lv\%rlglé Qﬁent such as a

statﬁilﬁbrbeﬁﬁbré&p h tdufiftef bivod,ceH mbrplmlw@ fuchat pentoxyfylline;
amtryptiline or other anti-depressant agent-s,

threyabef ke #Fan antisoagulafuch %%Platgfet ABETFEaUOR Ao v
agent. 25 The present invention further relates to the
conmbi nation of a conpound of the invention, or a

Thepesam oeehiicefurtheaetéstta theecosatiinationert e@f)mpowgistﬂtbﬁr invention, or

a ohrivar Sup G asser b sl et e ¢S RB Sien fgaaliicr
(suéh SedetiyAine), %ntaﬁﬁ‘-'PﬁﬂdcinsoﬁlaﬁQﬁ@gJPﬁéh & ddphsy R £8&at ropinirole,

i nvention, or a %harnaceutlca 'y acceptable salt
praghpaelst 2 MAQB ighibiprswiches saleging andogpagiling: » somBiintibiggy such as

{
e S PO R, O 05 s i
agoniitdopaniite agdhlsPOOH 1%&&860%6582@1&7({ ®0dBEhthad), diem anti-

present invention still further re|ates to tﬂg
Alzhgimpgrssrigmches donepreib awasttamlflﬁéacrmv%%% pitar,
[ cceptable salt thereof, together
pm@?ﬂﬁﬂm. (ff&?béﬁ?gse i nhibitor; (ii) platelet
activating factor (PAF) antagonlst (itii) interleukin

convertin en I inhibitqgr: (i | MPDH
The pigsgit ﬂ‘bVFg“?‘%/itﬁgﬁ"ﬁs%‘éﬁ lrtssuP Bl il ot -bMphd af the,
inventirofta PRArBAGAItRAILY 4dtkptablaishIe Bietddf, dndiah)agkitT@St@e treatment of
i nhi bi tor such as an inhibitor of tyr05|ne ki nase
acl(t@ orcthrenic Baik, suchzs a geikaulyror ppyipherally-aotinggnagcsiq (fer example an
°plf)§d %r%g gerl}éve tﬁerﬁgtbﬂ ao rakna?epﬁﬁgb@%t@gé@d@%@ 'vglgrc}&en ngx?tryptllme or

othdNinti-@pRéssant agkitRap@adstaniolpér £horbBstedolds) antGinfankmanmmgent
involved in cell cycle regulation (such as a cylin
dependent ki nase); (viii) glucose-6 phosphate

Thgﬁmé%g P@endst fdrf?nlaf R4t 1o thd &))ml%hzgﬂdﬁ dPa%y ouﬂcpoﬂﬁe 1nvent10n or
su go

-Teceptor antagoni st anti - t agent, for
a pharagpbgically ad:neptabke salt theyeofaogétherewith a parenterally or toplcally-apphed

(including inhaled) local anaesthetic agent such as lignocaine or a derivative thereof.
A compound of the present invention, or a pharmaceutically acceptable salt thereof, can
also be used in combination with an anti-osteoporosis agent including a hormonal agent

such as raloxifene, or a biphosphonate such as alendronate.
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oxi dase inhibitor, for exanple allopurinol; (xii)
uricosuric agent, for exanple probenecid,

W@ 00807096 azone or benzbromarone; (Xiii) grow PCTIGBR®MNB04861
secretagogue; (xiv) transformng growth factor
(TGF(3); (xv) platelet- derlgﬁd growt h factor (PDGF);
(xvi) fibroblast growth factor for exanple basic
fibroblast gromh factor (bFG-); (xvii) granul ocyte

h 15 muyl at i factor.. (GwW CSF);
Ty Rspet rapans il P Bbedlaes s Mo hnififion or A SRRPS of the
invilfticil BBa Bﬁaﬁﬁﬁ@é&fcal@;“&&@ﬁtﬁbl@%aﬁ HfefeoRSo ¥IRr&AHCa: (i) tryptase

- SB- 23341 tal netant) D 4418; (xx) el ast ase
inhititerii) platedet ahtivatingrfactor (BAFY Entogwnst; (lukm)erfcmpn&ppmmg

enqix?r{za (?(;]ti o@ﬁ@it&é’i/‘ﬂs ﬁ@?}f)}%or ((vﬁ%')e? ec)ule m.ﬁ%?tgg including

VL& BR@EdHiRE HvA) dathdpSiRepL krrfamhib@@tlﬁlcmb @ﬁ lﬁ{lﬁbltor of tyrosine
expressed on TH2 cells, %EUCh as a CRTH2 anta onlst)

kinggp (@s@h a5)Btknlifr.BRk ber MAPEE: expmple)Cefijisih oriomiing mesy l4tpea

ser rrr%zul'lwa{))rﬁné) f(ltn%'&el (Ia (%H A@% 5r‘Uf $ NAPRinase gﬁQﬁVdsi);ﬁ@gﬂa\?%, protein

purinergic receptors
kinase K2 ér C( sXMK), ot & hlnlasd mIVolvexi 1rﬁdeﬂr¢$clblr¢gulalmnf(auﬂ1cas a cylin

e SE: DD Elhser Bskede FhudoeTRre TUHHIC i subL -
or B. s&]gil L H:@Ept@tsﬁﬁ%on‘she{xpirﬁﬁgﬁft %éh‘( &8t L 964&1@@& xi) xanthine

nation (for exan‘p e treat nent of ,
OdeSStehnthwr & eamgplc allepwriinial s(kii phricosenerpgsnh dondxampieprobenecid,

SUIt‘B&PH?%]OgyeOn Igbémﬂ%h&%ﬁgﬁg ﬁﬁbg%iog% 3%{?@ {)g}leer égi)pt{%lﬁformmg
sroWdRHRERIPGEB); (R0NaR et-deved &Eﬂl f‘a&Bf @D@F) (RG] fitoBEist growth

an i nhibitor of the isoform 0 a nuscarinic:
fact(H(fetpttxamp&qlbagdibrgblaa(tfgmw@a)fm (@F@FM(XVMr@muIWte macrophage

o A Ao BB b .o

NKOHIbB! RBé %_I@nﬁf—‘sucﬁ'a"s NIIEHOSE, IB-23 B4 1eEdivitaie) ori4418; (xx)
2008/ 07 026 / GB2007/ 004861 41 0 a nodul ator of

clagtpseripkibiter susk eplUdr 77 omeP 10872 (xxio A NIsalphaeyyertgeprype inhibitor

SR R AR A58 BRSRBEILIR gy
recppt8)-homblofowipletuid eﬂlﬁreishlé gn gg-lﬁiﬁeitllﬁ,grslédg;asa CRTH2 antagomst)

oA s BREE Rouiai e (VARG oDRG Al FEeeRE(TLR).

(X)Ia‘)ge rg%ﬁ‘ﬁn&&ﬁﬁir{gqﬁ% aéifvn?%ﬁ’ SBfinerkRrecePtRERIc a8 PRKEDH&vii) inhibitor

ts 1 nclude:
of trantscpptadn factonaétivetiomsuchas NEkB; API dr §HADS; ar (awibi) aglucoeorticoid

her
rectept%r F(?[g-’recae?)tol#)saegonksrt1 medi cal

In a further aspect the present invention provides a combination (for example for the
treatment of COPD, asthma or allergic rhinitis) of a compound of formula (I) and one or
more agents selected from the list comprising:
o anon-steroidal glucocorticoid receptor (GR-receptor) agonist;
o aPDE4 inhibitor including an inhibitor of the isoform PDE4D;
o amuscarinic receptor antagonist (for example a M1, M2 or M3 antagonist, such
,as-a selective M3 antagonist) such as ipratropium bromide, tiotropium bromide,

oxitropium bromide, pirenzepine or telenzepine;
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i 0o oncol ogy, such as an al kyl ating agent (for exanple

cis-platin, carboplatin, cyclophospham de, nitrogen
wore®Barse mel phal an, chl oranbucil, busul phan oPCEHGB2007/004861

nitrosourea); an antinetabolite (for exanple an

antifolate such as a quorong|n1d|ne like

5-fluorouracil or tegafur, raltitrexed, nethotrexate,

cyt osi ne arabi nosi de, hydroxyurea, gennltab|ne or

Do e e R o S S Lo
doxorﬁg&ghgg daunonycin, epirubicin, idarubicin,

m tonmycin-C,~~ dactinonmycin or mthranycin); an
antq mstgtqlct(sag%embl{dﬁmm@)a@rpl e a vinca al kal oi d such

vinhcristine  vinbl &

VI norael} 'BIF“r?ltor 8% lém Saexo Ong?cﬁ exm? xo or pgggiot ere);

or a topoisomerase inhibitor (for exanple an

epi podophyl | ot oxi n such as etopgsi de, teniposide,
A cgmpqend akthe inyisatien g/ a@harzmsawwar Aesepiable 828 thergof; gan also be
uscffh 85 B o0 i Sl Aot sRREHof H TR ol O oPURAER: for
emﬁ@ﬂ@mﬁhﬁh&kcmamumﬁktrogen receptor domn regulator (for

ful vestrant antian

() 57 S s el P sl BT & AP AN GY theten b a5 bR nedical
ond Elf&pasan htﬂ?hﬁaﬁgfa rafo%xaﬁpllebﬁmﬁgpembplaﬁm

examnpl e goserell prore in or busérelin a
cyqhephgesttanyéde nitfagen mtapdl enﬂel@é@t chlbrangaicis sy phen or a
e asS ;anasigrozo

nltqo&lfrsagg?rgan%%%rbé)&?e 6 ex((g exangcjlatg I,su%lh as a r;l]uo[go;t)ynmld%ne like

5-fRRrduRsticdrassafis Ea'lht&ﬁ(eﬂ | ehb@ENatte cytobiné ﬁraﬁiﬁoﬁ@@ My dydxiyGfea,
i nhibits cancer cell invasion (for exanple a-

gemeitabinedyspaelepyal)s an pRtifupopbantibioticd forgxpmplstaatantyracygline such as
adridiy R, tg%orrgff(: @g&r{ﬂ@gﬁr g&@ggﬂﬁ@gg@ nfbfdin {8h bl hiftRhkin-C,
dad‘tmﬁﬁltybmmr niithrarax@np bhe ant@mgotbvdgdent @ort examphi a hnciyal((:ﬁlord such as

3Q exanp e the anti -erbh2 ti bod zunab or th
Vingfigtineey BBlaingyNHBURS CHBEFIR. O %ﬁ%‘?)suc a5 1G] gB fprotere); ora.
topolsBARFARE fbfbiloR (foP| bisﬁﬁple @n Eﬁflﬁ)@@dﬁﬂ?ll&bﬁﬁ%ﬁcﬁ MiBhdse, &hlpOSlde

a serine/threonine Kinase inhibitor, an inhibitor of
ams&cemepppkaﬁmlorgrcanmtotlﬁeﬁm)or famly (for exanpl e an
...EGFR 2008/ 075026 P 2007/ 00486 42 ftanri lPé .
(11)t%ﬁ,y6%9 IS aﬁFxﬁgg%h aS 40 a[ﬂ TOgEN [{or example tamoxifen, toremifene,

ralbkifede CdibRkTertt drl 15@)&9&5?1@? )éhbegtrd’geh lRex¥ptoPddwin regulator (for example

nor hollnopr oxy) ui nazolin-4-amne (gefitinib,
fulw@gggg,gi)n anpuaq gq{ xpm@mlgalgarmde flutamide, nilutamide or

cy&%g%gétgfg LR y%’%l%%éﬂl@ﬁ@{[ﬁkﬁ a@%@&f&%&hﬁbie@o@erehn

leupturélirderbukérglin)op bﬁrgysht))ge'h (& exampleahégespolapetate),cuni ancxnathse
I.n-4- am ne (CI 1033)) 5 'nhlbltor of the
inhifpipr 4108 £X398R1F %@3@%@&1% srzolsy voraale gr cxspmesiang ) qrapiigtgitor of

SGQ‘E?JC%%C Q&&%%&t@nd@r ow h factor famly; (v) an

ant1angi ogeni ¢ agent’ such as one which inhibits the

(iiiphil &gdns whichvalsibitd eancemnw@iitibedsioal(for example a metalloproteinase inhibitor
like marimastat or an inhibitor of urokinase plasminogen activator receptor function);

(iv) an inhibitor of growth factor function, for example: a growth factor antibody (for
example the anti-erbb2 antibody trastuzumab, or the anti-erbb1 antibody cetuximab

[C225]), a farnesyl transferase inhibitor, a tyrosine kinase inhibitor or a serine/threonine

kinase inhibitor, an inhibitor of the epidermal growth factor family (for example an EGFR
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grom h factor (for exanple the anti-vascul ar

endot helial cell growth factor anti body bevaci zunab,
wa@2esnpoend di scl osed in WD 97/ 22596, WO 97/ 30PCBEGBYD7/004861

97/ 32856 or 10 WD 98/13354), or a conpound that works

by anot her mechani sm (for exanple I|inomde, an

inhibitor of integrin (xv(33 function or an

angi ostatin); (vi) a vascul ar damagi ng agent such as

tastatin, Ad d di.sclosed
fa@@%&%@%i“% 8’5‘} 4155 g‘gﬁhaf\ﬁgzgg?'ﬁ%g{ﬂsu%@% %yé%?—gﬁcﬁ%-@@-
mo%oﬁf}&p'iép&{y JnL31822hdine (de¥itihlb, AZDABSNY, NigRethyiyIphenyl)-6,7-

anti sense erapy, for exanple one directed to one of

bis@rmethaxysthoxy Iptinazelind-amyae erlognibn ORE- 774 o3 ozuglamide-N-(3-
o . _ o N
chi - BLBBRAIN YRS fopitliblaroBlyARRRI o Aarhfle SCBRRS ), an

inhieF bBihE plageeederived broash fvesriamily i&an dnhibiterafaint hepRGAte
or. BRCA2, CGDEPT (gene-directed enzynme pro-drug
gropile fagisy Yaralsr oaches such as those using cyt osine '
i i helial
(v) %ﬁ?ﬁ@é@%ﬁg?ggﬁ&t%hma&ﬁﬁﬁgclﬁmﬂ%ﬁ RRACLICHALS vascular endothelia

enzyme and approaches to iIncrease
gropal faetur (fookerample ¢het anti2@Gisallanatbee by \celd grovett ifadttbreansipgdy

e o B EDSELBEPE WREFRSH st Dot o
WEBBITDA 1) o aVdohhoiil tal vty ABMEPACARRIO(b SR BIPlinomide,

e imunogenicity of patient tunour cells, such as
an inhéhitef efintegnin anpBHunstioolr peangostttings i nterl eukin 2,

Jdnterleukin 4 or granul ocyt e-pacr.ophage col on . .
(i YREH BT Sopetnaciestt S aF S Bre B B e Peaggnioddisclosed in WO
99/89RJ69 WO BDRDSES VRO (0741869, Wanel/erhadwa$ 02/ma3ueoroR 0l 62/08213;

such as cytokine-transfected dendritic cells,

(viidpp agent essl inantispnse theraiy Hfer exampl¢ eng dgectadrio wne ekthp targets

. lines and, a S._usi:n tL-i.diotypic antibodies.

llStﬁgboﬁlfessugh?g@\sgﬁpi S avr\lnhl'rgs %gbsvé Slg’ further explained by

(vifi oRfiC®ed th 4 Pénclthérhmapigoach] fod skample dpprexdrp toepladdaberrant
2008/ 075026 PCT/ GB2007/ 004861 43 Ceneral Methods

genepysughrrsaperEat #53,6F abearapbBREA 19 BRGAZ, GREP ] égeneAliyscipisnzyme

0 i - i 2 T . g .
S MRS A 5 gTOmiioe isr

_ a baktenid] nyttaredcase eezynt and Spp@adlies ppincreascpdtient tolerinse ¢3

1.95 ) .or nethanol -d3, (6H 3. 31 were used
ehatimy AL UEEIRS S LB Bl s HTBH BB PAERG Ve
(ixﬁﬁ{ ddeRfuRHin 45 iMGusdthdraFeudie apfrdadhd €orQx@@Ble XMivdRAEiR)vivo

nl ess stated otherw se, starting nmaterials were

apooanires toi in¢regseghainmmiphageniajty of paienbwmpus aellse siehas eagfection

SRR e R A Gt BB B

stirfiatiyg fa8tor, approaches to decrease T-cell anergy, approaches using transfected

immune cells such as cytokine-transfected dendritic cells, approaches using

- cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.

The present invention will now be further explained by reference to the following

illustrative examples.
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to Instrunment Agilent 1100; Columm Waters Symmetry 2.1
x 30 mm Mass APClI; Flowrate 0.7 ml/mn; Wavel ength
wQ@aesnmozé&ol vent A: water + 0.1% TFA; Sol vent BCT/GB2007/004861
acetonitrile + 0.1% TFA ; G adient 15-95% B 8 m n,
95% B 1 mn. Analytical chr%gat ography was run on a
Symmetry C18-colum, 2.1 x mwth 3.5 m 1s
particle size, with acetonitrile/water/0.1%
trifluoroacetic acid as, nobil hgse in a gradient
from5%to 95% acet oni {remegal 3@%‘&‘ g mnutes at a flow
'H /MR s ?edﬂa/v(;@rg recl;r&d%mr@a&aﬁtmm4wmmrm ViR M&c&@evx 300
exanpl es have the follow ng nmeanings: SCX: Solid
Miphaseuasitr bt icemtralpedksaf shilofdoine-d46i @.23 pplmdim2thyldRlicxide-ds

(1040 BB PR O e Clel-T3 PO B PRS0 | ) were used as
RSB oM DB e i ched gt sing i ek 0 00 0,062

mni’,&vlének)af(hﬂms stated syttemtvize Tdating matdriatsrvoae ebmmeanalty available. All
nmple 1
solr@rzt%ar{d[ wmmercipiFeagsats weseRfaboraipraipds. apd vese Heh airecbyed-
-7-yl)ethyl] am no}ethyl)-N 30
I sopropyl - N3- (2- phenyl et hyl ) - | -al ani nam de
Thé f@llotwiilg hmtimdazmmiseﬂ foc LE/MS) anaky@'szoosl 075026

' InsPCT/ r(13tB ? rﬁ'rf' \Xpaters ’Syfn’met Vx % 5. M%Ls’ Al')CI Iiil'low rate
??ﬁ‘ﬂ i

0.7(RY/ il 'Wﬁei&éﬁﬂﬁm [ Solteht WWaCb‘EM*(Q}%XIQ"*AZ,,SM\EBnthﬁ&t&ntnIe +
3- benzot hi azol - }/ get hyl ] carbapate OYO G NO HO S
0.1fp TFAH Gradient 15- 95% B 8 min, 95% B 1 min.

Analytical chromatography was run on a Symmetry Cs-column, 2.1 x 30 mm with 3.5 pm
particle size, with acetonitrile/water/0.1% trifluoroacetic acid as mobile phase in a gradient

from 5% to 95% acetonitrile over 8 minutes at a flow of 0.7 ml/min.

The abbreviations or terms used in the examples have the following meanings:
SCX: Solid phase extraction with a sulfonic acid sorbent

HPLC: High performance liquid chromafography

DMF: N,N-Dimethylformamide

THF: Tetrahydrofuran

NMP: N-Methylpyrrolidinone

HATU:  O-(7-Azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium
hexafluorophosphate

TFA: Trifluoroacetic acid

Example 1
N-(2-{[2-(4-Hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-/V-
isopropyl—N’ -(2-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt
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5
7-(2- Am noet hyl ) - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one
whyasomoes de (20 g) was dissolved in a m xtur€r/cB20DHE04861
(300 M) and water (150 m). Sodi um hydrogen carbonate
(5.77 g) was added and the puyxture stirred for 15 mn.
Acetic acid (7.86 m) was added, followed by
di met hoxyacet al dehyde (14.9 g, 12.91 m) and the
m xture stirred for a further 10 30 mn. Sodium
cyanobor ohydri de (8.64 g) was @dded porti | Se over
10 mn and the ol ug i sipirred far f 20 h.
Et hyl acetate mY and aNsolUti of" sodi um
hydr ogen carb (17.33 g}ikp water (250 m) were
added, the nrxture fas stirred vigorously, benzyl
chl or of or mat e (8N?<\g, 7.35 M) wagTtadded, and the
m xture stirred for0O2 h. The organic |ayer was
separated, washed with water, 0.1 Mag. HCl, water and
brine, 1s dried (anhydrous Na2SO4), filtered and
. t I (b ter iy -
D B R 22 2Pt g o7
yDdhyldacvanratt hane as el uent to give the sub-title
conmpound as a |light brown gum (23.1 g). 'H NVMR 6( DMSO)
11.60 (1H, s), 9.90 (1H , 7.39-7.12 (5H, m, 6.73
(2H, m, 5.05 (2H, 20 4.43 (0.5H, t), 4.35 (0.5H
t), 3.41 (2H, m, 3.33 (It s), 3.27 (3H, s), 3.22
(1.5H, s), 3.19 (2H m, 2. @H..-q). M5 (APCI+) 433
[ MH + WD 2008/ 075026 PCT/ GB20 ﬁfSGl 45 i)
Benzyl [ 2- (4- hydr oxy- 2- oxQ- 23> i 1, 3- benzot hi azol
-7-yl)etlryl](2- oxoet ) car bamat e N- 0O HOJ?-s
N-- H OS5 Exanple §3Teg (5 g) was dissolved in
acetone (100 m), 2M HC], i dioxane (50 m) was added
and the m xture stirred 3 h. Concentrated HCL(2
m) was added and m xture Qtirred for a further 20 h.

A e A T o
disédWddein@ rhikffe 6f THRQBI@WmI)aind vidne ($50 md)n tSodiune hypdregen darbonate

2) to give the sub-titl 1
5 Tkt apdyths mjyturagirred for 15 min. RPN i} Was added,

followed by dimethoxyacetaldehyde (14.9 g, 12.91 ml) and the mixture stirred for a further

30 min. Sodium cyanoborohydride (8.64 g) was added portion-wise over 10 min and the
solution stirred for a further 20 h. Ethyl acetate (500 ml) and a solution of sodium
hydrogen carbonate (17.33 g) in water (250 ml) were added, the mixture was stirred
vigorously, benzyl chloroformate (8.78 g, 7.35 ml) was added, and the mixture stirred for 2
h. The organic layer was separated, washed with water, 0.1M aq. HCI, water and brine,
dried (anhydrous Na,SOy), filtered and evaporated. The resulting material was purified by
flash chromatography on silica using 10% methanol in dichloromethane as eluent to give

the sub-title compound as a light brown gum (23.1 g).

'"H NMR 8pumsoy 11.60 (1H, s), 9.90 (1H, s), 7.39-7.12 (SH, m), 6.73 (2H, m), 5.05 (2H,

" m), 4.43 (0.5H, t), 4.35 (0.5H, 1), 3.41 (2H, m), 3.33 (1.5H, s), 3.27 (3H, ), 3.22 (1.5H, 5),
3.19 (2H, m), 2.69 (2H, q). -

MS (APCI+) 433 [M+H]"
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"HNWR 6 (DVMSO) 11.61 (1H, m, 9.91 (1H, nm), 9.41 (1H,

s), 7.31 (5H m, 6.74 (2H m, 5.01 (2H, m, 4.04
W@ 2048/0tH026 3. 46 (2H, t), 2.69 (2H, t). M5 (APClP&d/GB3007/004861

[MtH + 15 ii1i) Benzyl

[ 2- (4- hydroxy- 2- oxo- 2, 3-di hygro- 1, 3- benzot hi azol - 7-yl)

ethyl][2- (i sopropylam no)ethyl] carbamate 0 ~ OO

N'-~NH HOS N~ HOExanple 1 step ii) (0.5 g) was

added to a solution of iso-propylamne (0.23 g, 0.33

m) ina mxture of THE (10 m) and water (1 nm) and
i) B D1 Ly BroAR. - Sitd-2 B aThde6- 1 BobeHizothia20l 7y (e th2 ((2-
)cf/}glgg%)éro yo(lirk?de (0.17 g}; was added, fol?gb\/\egq%y
oxcetetJcarbamiale (0.24 g, 0.23 m) and the WD 2008/ 075026

PCT/ GB2007/ 004861 46 reaction stirred for a further 2

h. The reaction was quen W th saturated aqueous

sodi um hydr ogen car bonat extracted with ethyl

acetate, washed with brine, drliied (anhydrous Na2SO4),

filtered and evaporated to gi Be sub-title compound

as a light brown gum (0.6 g). "HNWR 6 (DVBO 7. 35

(5H nm), 6.74 (2H, m, N XG&. 05 (2H, m,

3.42 (2H, t), 3.29 (2 , 2.81 (2H, m, 2.70 (2H,

nm, 1.11 (6H, n). NIO(A §) 430 [ MtH + 10 iv)

N-[ ( Benzyl oxy) car bonyl ] - - phenyl et hyl ) - ( 3- al ani ne

O HOOOtert-Butyl acrylage (1.29 g, 1.47 nl) was

di ssolved in ethanol (10 m) and this solution was
Exasgled s@éﬁ?(ﬂéﬁ@adcﬁss@l\&dﬁwb&e@cﬁheﬁl ophg)eM KA diexdnt.(30 ml) was
%,‘11.26 1) 1n_ethangl (25 m), and the m'xtH‘?rfg s
addediand ghe mixtyre stiredsiop & hat CanseriiatedqHht2 mbyeasadfgdapdgmixture
stirt&d for E?ﬁ%‘é‘?% h THREHE (100 ml) was added and the solvents removed in vacuo.

The residue was dissolved in THF (200 ml), toluene (100 ml) added, and the solvents

removed in vacuo (x2) to give the sub-title compound as an off white solid (4.5 g).

'H NMR 8 pmsoy 11.61 (1H, m), 9.91 (1H, m), 9.41 (1H, s), 7.31 (5H, m), 6.74 (2H, m),
5.01 (2H, m), 4.04 (2H, d), 3.46 (2H, t), 2.69 (2H, t). '

MS (APCI +) 387 [M+H]"

iii) Benzyl [2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl][2-

9l

0._-0O

(isopropylamino)ethyl]carbamate

A

N
HO S
N
O .
Example 1 step ii) (0.5 g) was added to a solution of iso-propylamine (0.23 g, 0.33 ml) ina

mixture of THF (10 ml) and water (1 ml) and the mixture was stirred for 15 min. Sodium

cyanoborohydride (0.17 g) was added, followed by acetic acid (0.24 g, 0.23 ml) and the |
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15

20

25

15 The resi due was dissolved in dichloronethane (40
m) and triethylamne (1.23 g, 1.69 nl) was added,

w0 odoBOW®e by portion-wi se addition of benzyl PCT/GB2007/004861
chloroformate (2.59 g, 2.17 m), and the m xture was
stirred at roomtenperatureyfor 4 hours. The reaction
was diluted with water, and the | ayers were
separated. The organic phase was washed with saturated

rea?tg) sgrraﬁi Odl fltjlgh‘ﬂ{;g}f Oglg gi};)v{/]zfastégle{a Vy]aﬁierlgl Os%kur%te& ac%:eogs

sodﬁl\‘lii rég&@Coarbdnate! @&ta@téﬁ wiliSethy | etareg hashied with brine, dried

di chl oronet hane (25 m), trifluoroacetic acid (25 ni
(anhydiiens, NaxS@.) hitered and Priporases toraive e sek-tillpgpmpound as a light

ture for 90 mn. Toluene was added to the

brosvg%t% @()u d the solvents were renoved in vacuo to give

the sub-title conmpound as an oil (3.2 g). 25 "H NVR 6

3) 7.39-7,07 (10H,

11 K68 3y 1255,y 2098 Glivas: SIRIRY ™55 85 Blag) b2 CH. 0.

275 4y 2R 01 Y9 @0 070z

MSNAPEZI {) 230 MHIAJT oxy- 2- oxo- 2, 3- di hydr o- 1, 3- benzot hi azol
-7-yl)ethyl]Jam no }ethyl)-N
i sopropyl - N3- (2- phenyl et hyl ) -[ 3- al ani nam' de

iv) R’L[%Béﬂzzfdxyga%ﬁ§§[1}$(ﬁﬁhéﬁy&ﬂ{)ﬂ) -Plathfinev ' H HOS

he am ne as prepared |n exanpl e 1l

step iii) (0.3 g), thgacid as pr ed in exanple 1
step iv) (0.5 ¢g) and d| | sopr et hyI am ne (0.545
g, 0.735 m) were dthsso HATU (0. 58

g) was added, and the mxt e vvas stlrred at room
tenperature for 20 h. Th@ refcti on was quenched wth

wat er, extracted with ethyl acet , washed with water
and brine, dried (anhydrous Na , filtered and
evaporated. The residue was dis ed in to methanol

(5mM), IMNH3/MeOH (10 M) was added and the m xture
tertv@;ﬁylsthryla@c{l 261z, 387 ml) was Jissakexvian C8anod ()lo\m& anghihiischobutign was

I t
o BEFENHETD 50 R SRR Ries 0 o i o e
the Mixturel §tRrddas ksbie teﬂgﬁrzﬁm@ DObvigtht| The ﬁqeémscwa@r&néaedrth)vacuo
hydr ogen brom de % solution in acetic aci

Therepidue was digsal vedsindlichloremgihang, (49 b end trigthydeming (1 25) gpl.69 ml)
was SAHENR 6% B hoBR-vALAG R AN Ry RhibEStbindte (PYSE, .17 mi),

and the mixture was stirred at room temperature for 4 hours. The reaction was diluted with
water, and the layers were separated. The organic phase was washed with saturated
aqueous sodium hydrogen carbonate, water, citric acid (x2), dried (anhydrous MgSO,),
filtered and evaporated. The residue was dissolved in dichloromethane (25 ml),
trifluoroacetic acid (25 ml) added, and the reaction was stirred at room temperature for 90
min. Toluene was added to the mixture and the solvents were removed in vacuo to give

the sub-title compound as an oil (3.2 g).

'H NMR & (cpcizy 7.39-7.07 (10H, m), 5.16-5.08 (2H, m), 3.54-3.43 (4H, m), 2.89-2.78
(2H, m), 2.66-2.49 (2H, m).
MS (APCI -) 326 [M-H]"



15

20

25

15 vacuo. The residue was azeotroped with acetonitrile
(30 M) and toluene (30 m), then, purified by
wo ewsns®2phase HPLC (5-50% acetonitrile in agqurOUEBIBANI4861
to give the title conpound as a white solid (60 npg).
"H NWVR 6 (DVBO) 11.73 (1H, .ﬁ? 10.20 (1H, s), 8.74
(4H, m, 7.31 (5H, nm, 6.86 (1H, d), 20 6.76 (1 H,
d, 405(1H m, 3.48 (2H m, 3.19 (61-1, m, 3.04
(2H, m, 2.93 (21-1, m, 2.82 (21-1, m, 2.74 (2H,
m, 1.20 (3H, d), 1.16 (3H, d). M5 (Multinode +) 471 -
V) IW(M{F/_QM-H?MO* -2ExQ0PB &1k déd 1,3-benzothiazol-7-yl)ethylJamino}ethyl)-N-
N Cycl opent yl - N-SZ {{2 4- hydrox - 2- 0X0- 2, 3-di hydro- 1,
isogopeln¥ ot2hphenaplethyl)-B-alaninamide bis-trifluoroacetic acid salt
yl)ethyl | am no}et hyl ) - N3- (2- phenyl et hyl ) -1 -al ani nam de
bis-trifluoroacetic acigd sal t 2008/ 075
PCT/ GB2007/ 0048

TFA O
The title conp was prepalNed y tﬂwe nmet hod of

exanple 1 6 | opent yl pe in stepiii). 5"'H

NVR 6 (Dl\/B%)5 11.73 $1 H, s), 10.20 (1 H s), 8.68 (4H,

m, 7.30 (5 H mi~6.86 (1 H d), ZFR6 (1 H d), 4. 10

(2195| (?H 3.45 (2H,0m), 3.19 (6H m), 3.04 (2H, m,

1.67 (2H,

Thg,gming a5 ereparﬁ thxa%‘g ?Mﬂpﬂ )rw@ésegg)+5h%4‘§‘fi P PRERRIG iy %rsﬁlr.nrple I step
iv) %@5 %%hmythd ?\(I))a(l)} r%é(yget zﬂarqﬂec{() 3ps g ny. |73 fﬁlW\Jv&re Misselved in NMP (5
moBAA1 1. 58 g) was addpétaing Itl}eammm@r]e e‘tala ytu)red\latl rQ@tprt@pmratpr%foa 20 h.

The reagtggn v?asbciusenct:hreldfv!/lﬁlo\gvgtgg %g(%ractecfa w1tl(1j et?lyi acep te, Washe'ﬂ with water and

brine, dried (anhydrous Na,SQO,), filtered and evaporated. The residue was dissolved in

" methanol 6 nﬂ), 1M NH3/MeOH (10 ml) was added and the mixture was stirred for 30

min. Toluene (30 ml) was added and the solvents removed in vacuo. The residue was
azeotroped with acetonitrile (30 ml) and toluene (30 ml). The residue was dissolved in
acetic acid (5 ml), hydrogen bromide 30 wt % solution in acetic acid (5 ml) was added, and
the mixture was stirred for 20 h. Toluene (30 ml) was added and the solvents removed in
vacuo. The residue was azeotroped with acetonitrile (30 ml) and toluene (30 ml), then
purified by reverse phase HPLC (5-50% acetonitrile in aqueous TFA) to give the title

compound as a white solid (60 mg).

'H NMR & omso 1173 (1H, 5), 1020 (1H, s), 8.74 (4H, m), 7.31 (SH, m), 6.86 (1H, d),
6.76 (1H, d), 4.05 (1H, m), 3.48 (2H, m), 3.19 (6H, m), 3.04 2H, m), 2.93 (2H, m), 2.82
(2H, m), 2.74 (2H, m), 1.20 (3H, d), 1.16 (3H, d).

MS (Multimode +) 471 [(M-salt)+H]"

Example 2
N-Cyclopentyl-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-Ns-(Z-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt



HO S N~ 2TFA H O 15 i)
N-[ ( Benzyl oxy) car bonyl ] - N-[ 2- (4- chl orophenyl )ethyl ]-(3

wo adoanisees CI 0 HON Ol~1 OO0 The PCT/GB2007/004861
4- chl orophenet hyl am ne (3.11 g) was dissolved in
ethanol (25 m) and tent-butyl acrylate (2.56 g) was

added, and the m xture was stirred at roomtenperature
overnight. The solvents were renoved in vacuo. The
resi due was dissolved in ethyl acetate (30nl), WO
2008/ 075026 PCT/ GB2007/004861 49 and Huni base
(5.17 g, 6.97 m as aHde Thie njxt ooled in
an i cel/ wat er Y, tTeated Wt h~benyl “Chl 6r of or mat e
(4.26 g,:3.52_k and al |l owedhto warmto room
t enper at ur eHBver{4 B. The r§ ion was diluted with
nore et hyl acetag nd washed— t hopptghly with dil
HC then water ried (anhydrous MgSH4), filtered and
evaporated. 5 The residue was purified by flash
The titlo pempepndpyas nsepasdd hycthe methag af ssprapls délsgtgrfyploae@vmne in
s&ﬁ%ﬂl) as eluent. The resulting material was dissol ved
di chl oromet hane (30 m), trifluoroacetic acid (25
m ) was added, and the reaction was stirred at room

SRR a8 asCalao SRS A BHESS, b BB
6. Mﬁ?Haa?gtlfoo(ﬁ?ﬁm §'215t(QHUﬁﬁe3 'i@(allvﬁ th(SzLPP o) Q'%{ m), 2.81

conmpound as a te solid (5.
(418.19% 1(88 (EH,m),,lm@ﬁ@u)%So%H mr) 5 11 (2H, d),

Mi@?ﬂﬁrqﬁgﬁéggl’ L(W-gagé ﬁwjolgzn)m 2-. 60 (2H d).

N3-[ 2- (4- Chl or ophenyl )ethyl]-N-(2- {
[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydro-1, 3-
Exh hiazoI-7-y|)ethy|]an1no}ethyl)-N—isopropyI-(3-a

N ?E—I(Q %mlorop Ier?)"lsertil)f'lh-%g{zg ?[E-e(a-ih%'d?&{)g}ﬁ@-lﬁ}(ghydro-1,3-

~ benzothiazol-7-yl)ethyl]amino}ethyl)-N-isopropyl-B-alaninamide bis-trifluoroacetic

acid salt

cl
0
H\/\N/U\/\N/\/@
HO S )\ "
”‘{\O 2TFA

i) N—[(Benzyloxy)carbonyl]-N—[2-(4-chlorophenyl)ethyl]-B-alanine

HOJ%,\N@ |
O

The 4-chlorophenethylamine (3.11 g) was dissolved in ethanol (25 ml) and fer¢-butyl

acrylate (2.56 g) was added, and the mixture was stirred at room temperature overnight.

The solvents were removed in vacuo. The residue was dissolved in ethyl acetate (30ml), |
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20

25

ONNN H HOS JP N~ H 2TFA 20 The acid as
prepared in Exanple 3 step i) (0.2 g), the am ne as

wWpe@parwes i n exanple 1 step iii) (0.215 g), amdI/GB2007/004861
N, N-di i sopropyl et hyl am ne (0.193 g, 0.26 m) were
di ssolved in NW (5 nl), U (0.21 g) was added, and

the m xture was stirred at C for 20 h. The reaction
was cooled to roomterrperature and treated with 10%

and k eg’?@ %fgng & g@% g‘\&)as Pc?{{eg 1xté1)r( rac%o%#:dtlh%ﬁ ice/water

batl@ttfb)ﬁedaﬁﬁ{ eyl chiforofshed (W26, 9B efl) axdPillowed tbfahf to room
dri ed gvzgdrous Na2SO4), filtered and evaporat ed. The
tempgeature 0 Veidsh.d T Bessreiean W%ﬁ  dilugad withy Bioge ?tbylrﬁcytatemvé Maglasd

/
thoRly@fiyFiuplh MCPEPLCL el farGBldul MO, fifercH dndGporated.
Théliabideaaaf Biifid lgvmsh chttaiedograhyt dr&siki@i usmg sofammvely lanctae
vacuo. The resi due wa t t
(6:Deghugms by rp%ﬁl@%@%ﬁ‘o@%%ﬁ vag iR §’G m?éznﬁ%tﬁm (3{) Hg}ae
triffudfbabtto acﬁcf‘@@l Rty ok @&k dD¥nd BY SR BoPNaS ﬁujr'é%l-eft:r&oﬁn &¥erature for

acetonitri aqueous TFA) to give the title

- 2 hcGoheuadaasddedwh tteanitlre dnd theSokvgirts were tdvRRved (IDMSO)) The

reségé \Zvés %%eH rﬂsg%d \diyth Ltloq%én% I;I% gm(: E[]il??ﬁll%tlt %co%rip'%hq_(i 8o sc?]lid (5.5
g).3.04 (2H m, 2.94 (2H m, 2.81 (2H, m, 1. 13 (6H

m. M (Miltinode +) 505 [(Msalt)+H + Exanple 4

N-(4, 4- D| fI uorocycl ohexyl)-N-(2-

{
'H 57\1%4#% o f) ﬁl}f’%? 753695 AT @y 15 Br PA1ZH! §l672%6 (42 m), 2.94-
27e(m|r)1) N&SO((ZthEnyI et hyl)-(3-al an| nam de
s-trifl _—
Msp(l\@lglr}-n;oge%):rsgzaﬁ\%thﬁ: acid salt NO NN H HOg HO
ii) N>-[2-(4-Chlorophenyl)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]Jamino}ethyl)-N-isopropyl-B-alaninamide bis-trifluoroacetic acid

Cl
T
N\/\NJJ\/\N _
H
ﬁ‘{\ 2TFA
O
The acid as prepared in Example 3 step i) (0.2 g), the amine as prepared in example 1 step

iii) (0.215 g), and N,N-diisopropylethylamine (0.193 g, 0.26 ml) were dissolved in NMP (5
m!), HATU (0.21 g) was added, and the mixture was stirred at 50°C for 20 h. The reaction

salt

was cooled to room temperature, and treated with 10% aqueous ammonia (20 ml) for 10
min. The reaction mixture was acidified with 2M HCI, extracted with ethyl acetate,
washed with water (x2) and brine, dried (anhydrous Na,SOy), filtered and evaporated. The
residue was dissolved in acetic acid (3 ml), hydrogen bromide 30 wt % solution in acetic
acid (2 ml) was added, and the mixture was stirred for a further 2 h. Toluene (30 nﬂ) was

added and the solvents removed in vacuo. The residue was azeotroped with acetonitrile



i) Benzyl {2-[(4,4-difluorocycl ohexyl)am no]ethyl}
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-
wheesotdneazol - 7-yl ) et hyl ] carbamate 0-1 NNH HCOPOTE82047/004861
H F Fis The sub-title conpound was prepared by the
met hod of Exanple 1 step |H5b usi ng 4, 4-
di fl uorocycl ohexyl am ne. 'H NVR 6 (DNBC» 7.41-7.25
(5H, m, 6.72 (2H, m, 5.04 (2H, m, 3.47-3.13 (5H,

(30'%51' a%#o?ﬁeé%'(f;érr{{ﬁ'g'@r&‘iifég@ E‘T%)ifgﬂ% pdufe L5 heffinile in
aq lBQ{E fE@W 100th8Gitle cbhpbind as a white solid (115 mg).

N- (4, 4-Di fl uorocycl ohexyl )-N(2- {
[ 2-(4- hydroxy 2- 0x0- 2, 3-di hydro- 1, 3- benzot hi azol -

1 N thy ( t byl | anj
H MR P B ALY o 1 P oy s ARl ranstin, o,
5 4. OB: (IZHEA) 'Bfﬁil 3.10 km&mﬁpequm),mwamm)gzym K@H,rm],hold&l (6H, m).
Aamne as prepare 51in exa e
MS4(1\§‘91851°F1§" +&ﬁ@5f( g%lerﬁ] as pr epargd ipn exanple 1 stgg
iv). '"HNWR 6 (DVMSO) 10.21 (1 H, s), 8.70 (4H, m,
7.34 (2H, ), 726 (3H, m, 686 (1 H m, 6.76 (1 H,
Example4 87 (1 H, n), 3.45 (2H, n), 3.35 (4H, m), 3.21

éé‘%&? 'ERMOC!H%&'@%Z'@'{V @[{.[2 %Ol}ydjg Zzozn’}le %ill%lsyii“%-gl’?,(-g}_‘izothiazol-

10 y% ]IQ Wl\z-mﬁ?hﬂyl%?l)[-[{ Mandlanidebis-trikiBh &t acid salt

ohexyl
[ 2- (4 hydr oxy- 2- oxo- 2, 3- di hydr®- 1, 3- benzot bt azol -
yl')ethyl Jam no}ethyl)-MB-(2-p nerthyI)-I ﬁninanide
bis-trifluoro N =at N
HO S

”%\o 2TFA

FF
i) Benzyl {2-[(4,4-difluorocyclohexyl)amino]ethyl}[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-

2,

o) O

benzothiazol-7-yl)ethyl]carbamate

N\/\NH

HO

ts  The sub-title compound was prepared by the method of Example 1 step iii) using 4,4-

difluorocyclohexylamine.

'H NMR & (pmsoy 7.41-7.25 (SH, m), 6.72 (2H, m), 5.04 (2H, m), 3.47-3.13 (5H, m), 2.75-
2.51 (4H, m), 2.08-1.60 (6H, m), 1.48-1.22 (2H, m).
20  MS(APCI +) 506 [M+H]"



H gS;"~HON~ 6 HO 2TFA 15 i) Benzyl

[ 2- (cycl ohexyl am no) et hyl ] [ 2- (4- hydr oxy- 2- oxo- 2, 3-di hy
waele@s7820enzot hi azol - 7- yl)ethyl ] carbamate O PET/6GBRO07/004861

HO S N~ H WD 2008/ 075026 PCT/ GB2007/004861 52 The

sub-title conpound was prep%red by the nethod of

Exanple 1 step iii) using cyclohexylan1ne "H NMR 90C

6(DMSO 7.40-7.50 (m 5H), 6.86 (d, 1H), 6.80 (d, 1H),

i1) Zg}(é § lé%]glgro}gg'clo%gfy%-/g-t(% é[g(ﬂz %xy-?—ogg ;ﬁﬁﬁ&gﬁo?l ?—%géédthiazol-
7- yggﬂhyl]arlri'?no}éthfl?-N3 ((m héilethM5-pL ARFhariide STt rifMbidatetid akid salt
or o- oxopropyl)(2 phenyl et hyl') car bamat e

O CI v NO1-O 10 The acidms prepared
step iv) (654 ng) was di ssolv in dICh|O
m ) and oxal yl GO 5\@5\

foll onwed by 2 Eﬁ!’

ef f ervescer®.

i ch ¢hused

y stirred until the

ef fervescence c d, then sol vents were

t horoughl y renpvkd'dy evapprati on t2TFgi ve the
sub-title conpound. The 1s resi due was dissolved in

Théjht‘fé"&ﬁﬁﬁ%ﬁ n@dg%répﬁre'@i%qhé‘ Hlefhog o?MxaRbltI ®ing RBAmiMeas prepared

material was stored as the solution. iii)
in eNaBpld bstex i)lanilithieracid & frapangdimexgmpleokgieRiva- di hydro- 1, 3
- benzot hi azol -

'H NMR & (pumsoy 10.21 (1H, s), 8.70 (4H, m), 7.34 (2H, m), 7.26 (3H, m), 6.86 (1H, m),
6.76 (1H, m), 3.87 (1H, m), 3.45 (2H, m), 3.35 (4H, m), 3.21 (4H, m), 3.13 (2H, m), 3.01
(2H, m), 2.95 (2H, m), 2.87 (2H, m), 2.81 (2H, m), 2.09 (2H, m), 1.76 (2H, m).
MS (Multimode +) 547 [(M- salt)+H]

Example 5
N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-N3-(2-phenylethyl)-ﬂ-alaninamide bis-trifluoroacetic acid salt

o
H
, N\/\NJ\/\”
HO S

N

H 2TFA
i) Benzyl [2-(cyclohexylamino)ethyl][2-(4-hydroxy-2-o0xo0-2,3-dihydro-1,3-benzothiazol-7-
yDethyl]carbamate

T

H 0



20

yl)ethyl]am no}et hyl)-N3-(2-phenyl et hyl)-(3-al ani nam d

e bis-trifluoroacetic acid salt OQgN N\NN H HO S H
w@20388750220 The ami ne as prepared in exanpl e 5PGI/6B200y/004861

(0.15 g) was dissolved in DWW (1 m) and

triethylamne (94 ng, 0.13 pl) was added, followed by

a drop-wi se addition of a 0°5M solutiion of the acid

chl oride in dichloronmethane as prepared in exanple 5

tep. i 1.3, m), WO 2008/ 07502 / GB2007/ 004861
sy BBitl omtpoh b broRarsd BY H1 BENPOPL FAPIE S PO L B
cyclinékHafineas partitioned between water and

di chl oromet hane. The organi c extracts were conbi ned,
concentrated, washed with water, dried (anhydrous

B a ke A oA B 4D SR AR s 2 32
:ij;;l g%i(d,ezfﬁpz.m (/2HY| 2183 QH)) 1 96&H, QH?gci.sh (3, A1) )68was 181), 1.29

ded, and the m xture was stirred for a further 40 h.
(m,Aduene (5 M) was added and the solvents renmoved in

v, . due was azeotroped wth tol uene (x3),
Mst(%‘gjr@bjra;ﬁ?gi[e ﬁk;ly reverse phase HPLC (5-50%

acetonitrile in aqueous TFA) to give the title
... compound as a whit olid, (60 . 1o "HNW 6 (DvsO
if) liqzzyh(3c0hlﬂr°s’)f9x0m9@%QEL&HV&%‘W%C%@@%1 (4H, 1), (Ve

7.36-7.24 (51-1, m), 6.86 (11-1, d), 6.76 (11-1, d),
3.53-3.41 (2H, m), 3.%¥-3.08 (7H, 3.05-2.90 (4H,
m, 2.87-2.77 (41-n§ : 2Q #9H, nm), 1.16-1.00

(1H m). M8 (Miltindle +) 5M [(Msalt)+H + 15
Exanmple 6 N- (2, 2-Di net hyl Bl ) - N-(2- {

[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydjo-1, 3- benzot hi azol -7-
yl') et hyl ] am no}et hyl ) -N3-(2-ph t hyl ) - p- al ani nam de
bis-trifluoroacetic acid salt v N\/ H HOS
N__~

The acid as prepared in example 1 step iv) (654 mg) was dissolved in dichloromethane (4
ml) and oxalyl chloride (0.18 g, 0.26 ml) was added, followed by 2 drops of DMF, which
caused effervescence. The mixture was stirred until the effervescence ceased, then all
solvents were thoroughly removed by evaporation to give the sub-title compound. The
residue was dissolved in dichloromethane to make up a 0.5M solution, and the material

was stored as the solution.

iii) N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)—N3 -(2-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt

O
H .
N\/\NJ\/\N/\/Q
H
HO

S
H~ﬁo 2TFA

The amine as prepared in example 5 step i) (0.15 g) was dissolved in DMF (1 ml) and
triethylamine (94 mg, 0.13 ml) was added, followed by a drop-wise addition of a 0.5M

solution of the acid chloride in dichloromethane as prepared in example 5 step ii) (1.3 ml),



20

H O 2TFA i) Benzyl {2-(tert-butoxycarbonyl am no)ethyl}
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- 20

wheesotdneazol - 7-yl ) et hyl ] carbamate 0-~ O 0 O PCT/GB2007/004861
N-"--~Nfl, OH HOS N~ HO W 2008/075026
PCT/ GB2007/ 004861 54 3 A
7-(2- Am noet hyl ) - 4- hydr oxy- 15 3-benzot hi azol -2(311) - one
hydr obr om de (3 66 g) was suspended in a m xture of

and B ptingre g S5 PR ibetion MR R AR ARER pepvegy ver

and @EhlbRondtRanc ATHBE oEgad il ektradts dbrditomibéd, adilRirated ohdshvddrith

y a solution of tert- bu%‘i n51(2 oxoethgr)carbamate (2.0
watgy, drigd Tamhydnays NapSOanflter eHaRpigted. Jiteresidherigs dissolved in

o, S  FREST OLy o38 ges ms
addetdharld the atiatues WwaORirred forenflirtheis4) kit Tolnews (Sankjivasadded and the
soly LT RG M 3Cbar ShEEsHide s ageougPELMURdpIyErany fren puriied by
revg{lll: ?r 2~ qﬁ it §5 -63%%ctbhitiRSn gﬁm:%% TRAY df fi%e {'He)ﬁtlérc%mpound asa

mn. A secon rtion of benzy
whatbkaidb@Omgt e (170 ul ) was added and the m xture
stirred for a 10 further 30 mn. The reaction m xture
was extracted with ethyl acetate (x2) and filtered

'HINMR hi7g.(1Ahg, 00.920i K, §X8.598!5 CPBRITIRASH, m), 6.86
wash E%BM&? vvat(er 9drled(l( Sgdrous (\ql\grzs flmle‘f,(e -

(1Hard, 676 8B ad)ed. 537! (285 un) BRG- 108 EHLan), deld-Hhe (4ilaw), t?y87 -2.77

I C Qor ca using isohexane: et hyl
ml&c@??@é’?%@@&, qusé Q%L/alﬂ)as eluent to give the
ultinidde +g onppondalf)2HY4 g). 15 M5 (APCI +) 388 .
[(MBOC)+H + i1) Benzyl
(2-am noet hyl) [ 2- (4- hydroxy-2-oxo- 2, 3-di hydro-1, 3- benz
Exgﬁlfbileagol -7- yl)ethyl]carbanmate O N---NH2

N-(2,2-Dimethylpropyl)—N-(Z-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7—
yl)ethyl]amino}ethyl)-Ns-(Z-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt

i /\/@
H
. N\/\NJ\/\N
H
HO S Ea//
i
o)

2TFA
i) Benzyl {2-(tert-butoxycarbonylamino)ethyl}[2-(4-hydroxy-2-oxo0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]carbamate

QL

o)

N
LT ot
HO

(2]

2

O
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HOS N- HO 20 Exanple 6 step i) (5.54 g) was

di ssolved in nethanol (125 m ), 4M HCl in di oxane (30
woregosa®2@dded, and the m xture was stirred atPCDGBR007/004861

tenperature for 18 h. The solvents were renpoved in

vacuo and the residue was paytitioned between 2M

aqueous HClI and ethyl acetate. The aqueous phase was

washed with further ethyl acetate before being 25

sifi i, t.h di hyd t th
Ry YR TR R T PSR e 98B 3 s e
suspéntie GO X QRATIHF B9 hl) aad wateeX23 Al SodRinehgdrogin@ebonate
washed with water, dried (anhydrous Na2SO4), filtered

(1.06n@) wasaddechansthe migfuieestired fQubR min. | AcetisRsidi(h ¢4 ml) ovas added,

fol@r_e? %@ag&c’&lﬁbﬁ%tﬁﬁ g/e? X g%ﬂﬁ;ﬂg%etﬁgi)grh%mﬁ? 2¥) in THF (10 ml), and the
mi){ggrﬁgsg{rﬁciy gggl)@;t-aellfmg?ﬁh i'S]odgirn*thyhn?boril)h%dridel (llfl EI g) was afidlfl_d~and the
solyfiqn sHgzgrhpra @@%reiﬁ Bi éthyﬁwt%n@ ) e aoltl%maggoglum

hy g caftionll (F19) BLEEPLOD M5 elladel e AU oo el
vigetoiusly geknizplr chlorhforBewi (109 uld yas etdado arydithe dexiutesstivggd fantd min.

aceti c aci 15 d dt ti .
A et tenay ghiorpraat iy Pe b 58 fise Ginun st for o
furtiet 30 @, UTiRE RectRAUBRHEe NabiekBactadnfitiesthy Bkt (x@) Add filtered
ethyl acetate (x3). The organic extracts were

throughisiehited Thamegrair Gitmapts weereeombipgds gvasheshwife wetss, dried (anhydrous
filtered and . . esi.
N SRR Y AR i Y S B 18,

chr5ﬁﬁito@l‘h%ﬂy ba%lirR ubiap ohéxundietyl acetare (3085% 245521 @0EH) asteduent to
t

ive e sub-title conmpound (77 . M5 (APCI +) 4
givg mq.ﬂulp-title compound (2.94 g)p ( ") ( ) 458

MS (APCI +) 388 [(M-BOC)+H]"

ii) Benzyl (2-aminoethy1)[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]carbamate

Example 6 step i) (5.54 g) was dissolved in methanol (125 ml), 4M HCl in dioxane (30

ml) was added, and the mixture was stirred at room temperature for 18 h. The solvents

- were removed in vacuo and the residue was partitioned between 2M aqueous HCI and

ethyl acetate. The aqueous phase was washed with further ethyl acetate before being

basified with sodium hydrogen carbonate, then extracted with ethyl acetate (x3). The



20

20 iv) N-(2,2-D nethyl propyl)-N(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- benzot hi azol - 7-
wQ kgosorsped am no} et hyl ) - N3- (2- phenyl et hyl ) - ( 3- aPEFGB2067/d04861
e bis-trifluoroacetic acid salt O \ N~ N v _ N H
HOS N~ H O 2TFA WD 2008/ Q¢5026 PCT/ GB2007/ 004861
56 Exanple 6 step iii) (77 ng) was dissolved in

di chl or omret hane (10 m), chlorotrlnethyIS|Iane (85

ol R g ot PR et wihe LRRLPRy s HplsoyFflered

and“ev%gbltatédqa gffe thdsubagi dedioanil gEOR ?.pr epared in
exanple 5 step ii) (69 ng) in dichloronethane (337 ul)

was added and the m xture was 5 stirred for a further
T, is were renoved in vacuo, the residue
Mmqle{}iejsg?ngre in dichloronmethane (1 m), hydrogen
brom de 30 wt @6solution in acetic acid (1 m) was
added, and the xture irred

i g2 B R DR oAy A - oy aihydro- -
d d h
bezﬁﬂﬂ%%97@P§§8$@ﬁgm£Q% resi due was azeotroped wit

acetonitrile (x2) before being
purified by reverse ph HPLC (15-60% acetonitrile in
10 aqueous TFA) to giv title conmpound (47 ng). 'H
NVR 6 (DVSO) 11.77-11. 10. 17- 10 13 (1 H,
n, 8.87-8.78 (1 H m, 8. 6958 gp (3H, , 7.37-7.31

(2H, ), 7.29-7.23 (3H, m, 6. 84 (1H m,

6.78-6.74 (1H, n), 3.60 H MQ/@ 25307(10H m,
2.93 (2H, t), 2.86-2.

4H 0.87 (9H, m). is
M5 (Mul tinode +) 499 ¥ aIt)+Fﬂ+ npl e 7 N3-
g Eﬁ&? |
7@2 { [2-(4ihyd

[2-(3-C hlo ro ph 1\)
-N- (2, 2-di met hyl propyl )N
r oxy- 2- oxo- 2, 3-

e e SR SRR
of THF! 6] Il_‘hl) HQ water (3 ml), and the mixture was stirred for 1 h. Sodium
cyanoborohydride (16 mg) and acetic acid (15 ul) were added and the reaction stirred for a
further 18 h. The reaction was quenched with saturated aqueous NaHCOs, and extracted
with ethyl acetate (x3). The organic extracts were combined, washed with water, dried
(anhydrous Na;SOy), filtered and evaporated. The residue was purified by flash
chromatography on silica using 5%, then 10% methanol in dichloromethane as eluent to

give the sub-title compound (77 mg).
MS (APCI +) 458 [M+H]"

iv) N-(2,2-Dimethylpropyl)-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-N3 -(2-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt

ot L

H Yo ~ 2TFA
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H\O 2TFA i) Benzyl
{2-Tacryl oyl (2, 2-di net hyl propyl ) am no] et hyl }
WO 200847309€r oxy- 2- oxo- 2, 3- di hydr o- PCT/GB2007/004861
1, 3- benzot hi azol - 7-yl )ethyl ] carbamate WO 2008/ 075026
PCT/ GB2007/ 004861 57 0 OY N~~ HO N~ H O The
am ne as prepared in Exanplé€ 6 step iii) (1.57 g) was
di ssol ved i n dichl oronet hane (20|ﬂ),

Ex{ple § ey ks o el e R e ar

chl&%@r‘fﬂq&tﬁ?ﬁﬂ&@t(% %l)fv@a[s addé, £dl hﬁvd@ Wtﬁé@iy%ﬁn@@%' Lﬂpl ah®the mixture
0C, acryl oyl | orirde (336 ul ) added, and t

wamtx'tqglraé o tesmpqratenst fornhniAnglutionrad dle a%ﬁépla@%@rem?d in

et SERTRICER) AR T R e s v

stirfsddoPg lttheal ho rlak%olvéﬁl@ Rveyd fefhowad &1 vacdo, thelresiinb yas eedssolved
Na2SO4), filtered and evaporated. The reS|due

in cbehlpnfon@&laay (+ s hydmeembrosideahyt Yrsoditionda aﬁ@wﬁgld&l HyY was
adc%ﬁ e&n%ttﬁe BreS\Q%ﬁ szlgred fc]lqpl% T 1? 1563\9?593%?183 tPthe FoddB atPall

e conpound H NVR 90C 6
sol(zeﬁi‘t@@re?eﬁ@v&l in8a o, Ty resiBuerGaBaZsdtr(isid, with) tolend 4x2)1then

acegf%rﬁtrigé 8%) gefggz lge,grrpg pqﬂ@edé)?zfgé?r%%pﬁliaﬁs thééi §i@%§c§§oﬁﬂp§ in |

%e t Ad (47
aq‘(rféﬁfrm%tﬁl oﬁhggﬁ%ny gitlhyﬁ B8 2. 2- di met hyl propyl ) - -
(2-{ [2-(4-hydroxy-2-o0xo0-2, 3 di hydr o-

zot h I
H@&ﬂg%)n(m['@) 2?22111%5?&1@@’ yid m(?]?%po%c%‘ |8087a§: |7 %I (lfsl’alm’ 8.69-8.49
G W 37v7. 3 NAH, Gh), 129HQ T (381, m)t6.88-6847AH, m), 6.78-6.74 (1H, m), 3.60
(2H, 1), 3.25-3.07 (10H, m), 2.93 (2H, t), 2.86-2.76 (4H, m), 0.97-0.87 (9H, m).
MS (Multimode +) 499 [(M-salt)+H]"

Example 7
N- [2-(3-Chlorophenyl)ethyl] -N-(2,2-dimethylpropyl)-N-(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-p-alaninamide bis-trifluoroacetic

i QL
H
N\/\NJ\/\H i
“HO s 5/
N
0

2TFA
i) Benzyl {2-[acryloyl(2,2-dimethylpropyl)amino]ethyl}[2-(4-hydroxy-2-oxo0-2,3-dihydro-

ac_id salt

1 ,3-benzothiazol-7-yl)ethyl]carbamate
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Exanple 7 step i) (110 ng) was dissolved in ethanol
(1.5 m), 3-chlorophenethylamne 20 (101 ng, 90 ul)
woer®sated and the m xture was stirred at 50C POF/GB200M/004861
The solvents were renoved in vacuo and the residue
was re-dissolved in dichloraopethane (0.5 m). This
sol ution was cooled in an ice/water bath, hydrogen
brom de 30 wt % solution in acetic acid WD 2008/ 075026
PCT/ GB2007/ 004861 58 (0.5 m ) was _added, and the
m xture was stirred at roomtenpegfatiure for 2 h.
Toluene (1 m) was added to the gction and all
solvents were renoved in vacuo.[ Thé residue was
azeotroped with tol uene, t e hano| (x2) before
being purified by reverse phase HPL (5-45%

acetonitrile in aque N gh title
compound (62 rrg) 5 MR 6 (DVSO) 11.76-11.72 (1 H,
nm, 10.16-10.12 8.84-8.7 H m,

8.68-8.48 (3H, m, n{‘/ 31 (3 . 7.27-7.22
(11-1, ny, 688683( 77-6.73 (1H, ), 3.59
(2H, t), 3.28-3.07 (1OH, 9),295(2H t), 2.87-2.75

ThF flwgnse"q tp)rgp‘e_a'? % 19 E%ZE%%% ?tga gl) :@5& ?&ZJLV%%&%QHIed)m %?’c%ﬁoromethane

(2emy)| dhledolrsthdthy INH4n2, (2: ZQIdﬂmhﬁtyirteﬂgfm{hlhe N9 Pml) were added and the

yd 2-
mll[ﬁl‘quFy\d?so“JlIrregx mggt)é%psmre ford §.oThemixture s sl yo §'G agryloyl

l ratur
A P o L 08 iy Gt b,

h. dihe p@caah inyxttuteewasetiluted with dxblopinectfangswaghed with saturated sodium

hy r??lg'gnr c(:a? e e g% lg\%atler_? Iq%te anlhlgdrfgsl F'i% q{lgge%%ldé%agfffated
Thé 3&'5'17du@was p&QﬁZd gfﬂZs%érak{o%ﬁ%hy on Sificd uéiﬂg étmjl, ao@@ate (30, 50, 70,
100%) in 1sohexane as 'eluent to give the sub-title compound ( lg)

'"H NMR 90°C 8 pmsoy 7.39-7.28 (SH, m), 6.76-6.57 (3H, m), 6.04 (1H, d), 5.56-5.47 (1H,
m), 5.05 (2H, s), 3.48-3.34 (4H, m), 3.26-3.09 (4H, m), 2.70 (2H, 1), 0.83 (9H, s).
MS (APCI +) 512 [M+H]"

ii) A*-[2-(3-Chlorophenyl)ethyl}-N-(2,2-dimethylpropy!)-N-(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino } ethyl)-B-alaninamide bis-trifluoroacetic acid

L
H
N\/\N/U\/\” cl
HO S E>r/
N
(o]

Example 7 step i) (110 mg) was dissolved in ethanol (1.5 ml), 3-chlorophenethylamine

salt

2TFA

(101 mg, 90 ul) was added and the mixture was stirred at 50°C for 18 h. The solvents were
removed in vacuo and the residue was re-dissolved in dichloromethane (0.5 ml). ‘This

solution was cooled in an ice/water bath, hydrogen bromide 30 wt % solution in acetic acid
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(2H, m, 3.25-3.06 (10H, m, 2.96-2.89 (2H m,
2.86-2.74 (4H, m, 0.97-0.87 (9H, m. M5 (Miltinode

WG 20088%0p4 M sal t) +H] + Exanple 9 25 PCT/GB2007/004861
N3-[ 2- (3, 4-Di chl orophenyl ) et hyl ]-N- (2, 2-di net hyl propyl
) - N-(2-{[ 2- (4- hydr oxy- 2- ox0-cg ‘ '
2, 3-di hydro-1, 3-benzot hi azol™-7-yl ) et hyl] am no)
et hyl ) - P-al ani nanmi de bis- trifluoroacetic acid salt WO

(0-F R ES e g R A e TP BN g 2T (1
ml)PkaPRRIded tcpﬂ‘le kR A1 @lvdaranEe @erfo ksl il Fadiot-The residue was

dlchlorophenethlamneln step ii). s '"HNW S (DMSO
azeotrofral with mlu@)ﬂ:; ¢methanol @x2_|)3>e€or_e peingipurifiedy {everse phgse HPLC

Ay el T A oot gl

3.28- 3. 07 |0Hm)295(2Ht)286 75(41|
0.97-0. 87 @r& (11 +)
%ﬂ)&@awspmzﬁ 1[@2 ) 40:16- o: 12(1H m), 8.35. 876(1H m), 8.68-8.48

(BF[\BIQ)Z’]%R%%QWEBE)?WZ)Z%NAHﬁngr%&i6 b(éﬁzot)’hl azo]73'51H m), 3.59

(2Hf,|t), 8128y3.0 a0k et 2P5 2HNI),[2287-27 b Hym pOET8y0. 3 8 (1Y, ). p a
@gggégg)ggf[(M_gsgltl)Eﬁﬁpacet| c acidsalt O \ NN NH

Example 8
N’-[2-(4-Chlorophenyl)ethyl]-N-(2,2-dimethylpropyl)-N-(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyljamino}ethyl)-B-alaninamide bis-trifluoroacetic

acid salt

The title compound was prepared by the method of Example 7 using 4-

chlorophenethylamine in step ii).

'H NMR & pwsoy 11.74 (1H, 5), 10.16-10.11 (1H, m), 8.79 (1H, s), 8.67-8.44 (3H, m),
7.43-7.37 (2H, m), 7.33-7.27 (2H, m), 6.87-6.83 (1H, m), 6.77-6.73 (1H, m), 3.63-3.56
(2H, m), 3.25-3.06 (10H, m), 2.96-2.89 (2H, m), 2.86-2.74 (4H, m), 0.97-0.87 (9H, m).
MS (Multimode +) 533 [(M-salt)+H]" |

Example 9
N- [2-(3,4-Dichlorophenyl)ethyl]-N-(2,2-dimethylpropyl)-N-(2-{[2-(4-hydroxy-2-oxo-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-

trifluoroacetic acid salt
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H 2TFA O 15 The title conmpound was prepared by the

nmet hod of Exanple 7 using 3- nethyl phenethylamne in
w@r@p/oriore 'H NVMR S (DVMSO 11.75 (1 H, s), 10.R6GFE822/004861

(1 H m, 880 (1 H s), 868-8.44 (3H m, 7.25-7.19

(1 H m, 7.09-7.02 (3H, n),s 6.86 (1 H dd), 6.75 (1

H, dd), 3.62-3.57 (2H, m, 30 3.23-3.07 (10H, :

2.92-2.75 (6H, m, 2.29 (3H, s), 0.97-0.87 (91-1, m.

M5 (Ml tinode +) 513.2 [(Msalt)+H + Exanple 41 WO

2008/ 075026 PCT/ GBZOO?/ 0048610 60

N- (2, 2- Di net hyl )N

[ 2- (4- hydr oxy S\GL%W/H}/l\abe zot i aZdl - 7-

yl)ethyl]am yl)-N3-[( phenyl propyl ]-[ 1-al an

i nami de bilQtrif1 udroacetic % salt O/ NN' NH

HO J: ?2~S N~ ZTPAé'&O 5 The ti Ie cggg;\ound was prepared

by the net hod oft anpl e 7 using (

phenyl propylam ne in step ii). ' MR 8 (DVBO) 11.74
The titk camppound wis pigpanea t(y1th|e mmhod@f @@amlq 7uping 3467-8. 18

, 6.85 (1H, d), 6.76 (1H,

dlcéﬂgi"pl@@?’/l?’?ﬁe ‘g)“%f’lé‘ A1 (11H, ). 2.85-2.73 '0

(4H, m), 1.29-1.24 (3H, n) 0.96-0.85 (9H, n). M

Mul ti node +) 3.2 | 1 -
'HEI‘QYI&@ @MS@rUpWEﬁW)@t; QL7 1@5%&%1‘?@&86 1 % $73-8.49 3H, m),

o

76§2r5(74 20y i h?‘g%grl ﬁz)@tﬁkpi(ﬁfl%)lé%(m dd), 3.59 (2H, 1), 3.28-3.07
(108t h;)l;Qi(Hﬂ,amlm a8 (Hilsm}, 0iF7Hu8T C¥ten).c acid salt O

M&Ml’h’tlmode +) 5!57 ﬂ\/l—salt)+H

Example 10
N-(2,2-Dimethylpropyl)-N-(2-{[2-(4-hydroxy-2-o0xo-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-N3-[2-(3-methylphenyl)ethyl]-B-alaninamide bis-trifluoroacetic

i /\/©\
H
N\/\NJ\/\N
H
HO S

N
2TFA
H O

acid salt

The title compound was prepared by the method of Example 7 using 3-
methylphenethylamine in step ii).

'H NMR & (pmsoy 11.75 (1H, s), 10.16-10.12 (1H, m), 8.80 (1H, 5), 8.68-8.44 (3H, m),
7.25-7.19 (1H, m), 7.09-7.02 (3H, m), 6.86 (1H, dd), 6.75 (1H, dd), 3.62-3.57 (2H, m),
3.23-3.07 (10H, m), 2.92-2.75 (6H, m), 2.29 (3H, s), 0.97-0.87 (9H, m).

MS (Multimode +) 513.2 [(M-salt)+H]"

Example 11



HOS N~ 2TFA H Oi) Benzyl 12-
[acryl oyl (cycl ohexyl ) am no] et hyl
WQ p@8H7zsobe/dr oxy- 2- oxo- 2, 3-di hydro-1, 3- PCT/GB2007/004861
benzot hi azol -7-yl )ethyl] carbamate WO 2008/ 075026
PCT/ GB2007/004861 61 i | Q4 OO NHOS N~ HThe
am ne as prepared in exanple 5 step i) was reacted
with acryolyl chloride using the nethod of exanple 7

N-@%Bﬁ%ﬁh}yfprﬁbyﬁ-ﬁ-tﬁ{[iEtQ-_htyidtrln%- QB dinyard® X baZothidol-7-

1)&¥Ry [] 2m{r} EiRy DL VR [I2SN2-pheblo Gl figaniide Wid-Grifldoroacetic acid

y )[ 2”4- hyo}lr o>|}<’3[/)- 2- gx%yz?pg-g%ﬂhycﬁwl?p

saltl  3- penzot hi azol - 7-yl ) et hyl ] ami no} et hyl ) -[ 3- al ani nani d
e bis-trifluoroacetic acid salt _ OCH HO gj;"*~
N-~ 2TFA H O io The acpyl am d& as prepar exanpl e
12 step i) (150 Ndi ssol vwed 4 1 m),
3- chl or ophenet mne (9 y 8 ul[)} was added, and
the m xture 8 at room erature over the
weekend. ThECsol Venfs were renfved in vacuo, the
resi due was red[}‘,s | ved in dichloré@i®ethane (0.5 m),
hydrogen broni de 300w % solution in acetic acid (0.5

m.) was added, and the m xtur stirted a om
T bl S50 s oteb e Pt et ol { R laskd
phgrﬁgprgﬁq%jr@rﬂngegﬁyll sol vents were renoved in vacuo.

The residue was azeotroped with toluene, then ethanol

(x2) before being purified by reverse phase HPLC
'H NMR 3§ (pmsoy 11.74 (1H, s), 10.16-10.12 (1H, m), 8.80 (1H, s), 8.67-8.18 (3H, m),

7.39-7.24 (5H, m), 6.85 (1H, d), 6.76 (1H, dd), 3.57 (2H, 1), 3.24-3.05 (11H, m), 2.85-2.73
(4H, m), 1.29-1.24 (3H, m), 0.96-0.85 (9H, m).
MS (Multimode +) 513.2 [(M-salt)+H]"

Example 12
N’-[2-(3-Chlorophenyl)ethyl]-N-cyclohexyl-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-

1,3-benzothiazol-7-yl)ethyljJamino}ethyl)-B-alaninamide bis-trifluoroacetic acid salt

AL LT

S
i~

1) Benzyl {2-[acryloyl(cyclohexyl)amino]ethyl}[2-(4-hydroxy-2-o0xo0-2,3-dihydro-1,3-

2TFA

benzothiazol-7-yl)ethyl]carbamate
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(5-40% acetonitrile in aqueous TFA) to give the title
conpound (75 ng). "HNWR 6 (DVSO 11.75 (1 H, s),
waog473026 H, s), 8.71-8.47 (4H, m, 7.40-7.31 PGHGBAG07/004861
7.28- 20 7.22 (1 H m, 6.88-6.84 (1 H m, 6.78-6.73
(IH, m, 3.58-3.44 (3H, m, %30310(6H m,
3.04-2.91 (4H, m, 2.86-2.7(? , 1.82-1.22 (1 OH,
m . WO 2008/ 075026 PCT/ GBZOO?/ 004861 62 M5
(Multinmode +) 545 [(Msalt)+H + Exanple 13
N3- [ 2- (4- Chl or ophenyl) ‘] [']-N-cycl ohexyl - N-(2-{
[ 2- (4- hydr oxy- 2- oxo- 2, ydro- 5
1, 3- benzot hi azol - 7-yl ) et hyl] am no)
et hyl ) - p- al ani nanmi de bis-trQ Qoroat‘dati c acid salt C
NNN\NNH HOS N~ 2TFA Hfﬁ;lle\ti | e conpound was
prepared by the neth e~N: I ng 4-
chl or ophenet hyl am ng step ii). to 'H NWR 6 (DMVSO
11.73 (1H, s), 104Q3 ,SSs), 8. .43 (4H, m, 7.41
(2H, d), 7.31 (2H, d)Nn—&-86 (1 ), 6.75 (1 H, d),
0 3.53-3.41 (2H, m, 3.27-310 (7H, ™, 3.04-2.89 (4H,
m, 2.85-2.75 (4H, m, 1.81-1.22 (10H, m. M
Thé Aminciaspehpared ib4kamgld/s stepti) whf reacted withaaepiodyl thloride using the

| ohexyl - N- (.2-{ . .
mefhod 0 R FIP L iBiye e gPigLF SOTP Mz of i azol - 7-
yl ) et hyl ] am no} et hyl)-N3-[2-(3-net hyl phenyl )ethyl]-p-a
| ani nam de bi s-grifl uoroacetic acid salt H HOS N

M(PECT ) 524 [M+H]

ii) NA-[2-(3-Chlorophenyl)ethyl]-N-cyclohexyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-

1,3-benzothiazol-7-yl)ethyl]Jamino } ethyl)-B-alaninamide bis-trifluoroacetic acid salt

m @Jv ~ L

The acrylamide as prepared in example 12 step i) (150 mg) was dissolved in ethanol (1

2TFA

ml), 3-chlorophenethylamine (90 mg, 80 ul) was added, and the mixture stirred at room

temperature over the weekend. The solvents were removed in vacuo, the residue was

redissolved in dichloromethane (0.5 ml), hydrogen bromide 30 wt % solution in acetic acid

(0.5 ml) was added, and the mixture was stirred at room temperature for 2 h. Toluene (1
ml) was added to the reaction and all solvents were removed in vacuo. The residue was
azeotroped with toluene, then ethanol (x2) before being purified by reverse phase HPLC
(5-40% acetonitrile in aqueous TFA) to give the title compound (75 mg).

'H NMR & (pmsoy 11.75 (1H, s), 10.14 (1H, s), 8.71-8.47 (4H, m), 7.40-7.31 (3H, m), 7.28-

7.22 (1H, m), 6.88-6.84 (1H, m), 6.78-6.73 (1H, m), 3.58-3.44 (3H, m), 3.30-3.10 (6H, m),

3.04-2.91 (4H, m), 2.86-2.76 (4H, m), 1.82-1.22 (10H, m).



20

20 The acryl am de as prepared in Exanple 12 step i)
was reacted with 3- nethyl phenet hyl am ne using the

woreaoRotsood exanple 7 step ii). The reaction nm RETUGB2008904861
purified using an SCX cartridge prior to the hydrogen
brom de deprotection, to giyg the title conmpound. WO
2008/ 075026 PCT/ GB2007/ 0048 63 1H NVR 6 ( DVSO)
11.73 (1 H s), 10.16 (1 H, s), 8.95-8.49 (4H, m,
7,28-7.19 w1 10- 7.02 (3H, m, 6.86 (1H, d),

M%(MS“{‘“P&E*&%‘};BN&I%T% (4H, n), 3.25-3.10 (6H, M),
3.05-2.96 (111, m, 2.93-2.76 (6H m, 2.29 (3H s),
1.82-1.02 (1 OH, m. M (Miltinode +) 525

Exfaplesl t ) +H + 5 Exanpl e 15 N Cycl ohexyl - N3-

Ns%él{-i?:hi(lgyﬁgBg&b}%t—_ﬁé&%hd&%ﬁ%}%ﬁ}{{[2-(4-hydroxy-2-ox0-2,3-dihydro-

_hi -BalK ideis-tifabAcaRMAGE sal
e A I g g o

Jg~s N-C 2TFA H O 10 The tipl e conpoun cﬂr epar ed
by the nethod of Exa e 14 ugfing 3-
f 1 uor ophenet hytasnes an’y ' as’p ared in

Exanpl e 12 stg (1 m of Ja 0.33Msolution in
et hanol) ®@AS tyeaged wth | uor ophenet hyl am ne (97
ul) and the m xguKe was st ed at 5C|‘.for 18 h. The
product was purfifitgd by SCX chromat ogzrgﬁhy el uting
with I N ammonia in 15 nethanol. The solvents were
Thé gn®vy@fpdund was poepardd Byhthe frediodwd Prasipled2disiigot-ved i n
di chl oronet hane (0,5 m ). This solution was cooled in
chigrophensthyaraine gu$teP lihy dr ogen  broni de 30 wt % sol uti on
in acetic acid (0.5 m) was added, and the m xture was
stirred at roomtenperature for 2 h. Toluene (1 m)
'H WadRadash) i 0.78 l{eHy 9ad.ild(1dns), 8BV-8s13 (@#ehny), Wl d2H, d), 7.31 (2H,

o ERLRE D635, TS| . URS ZETUIGETS Pl m

2.85EVE QgL phas 81 HPC@106; A% acetonitrile in aqueous
TFA). The residue was triturated with diethyl ether

MS Muyjtimode H 543 EMesalBibund as a white solid (30 ng).

Example 14
N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)—N:’-[2-(3-methylphenyl)ethyl]-B-alaninamide bis-trifluoroacetic

o~

N
H

acid salt

2TFA

The acrylamide as prepared in Example 12 step i) was reacted with 3-
methylphenethylamine using the method of example 7 step ii). The reaction mixture was
purified using an SCX cartridge prior to the hydrogen bromide deprotection, to give the

title compound.



10

20

25

"HNWR S (DVMSO) 11.73 (1 H, s), 10.13 (1 H, s),
8.84-8.48 (41-1, m, 7.43-7.34 (1 H m, 7.18- 7.08
W@ 3idg/0myo26 6. 86 (1H, d), 6.75 (1H, d), 3.59-3.4BCT/EB2007/004861
m, 3.30-3.10 (5H, m, 3.03-2.93 25 (41-1, m,
2.85-2.77 (4H, m, 18110%(10H, m. M (Miltinode
+) 529 [(Msalt)+H + Exanrpl 16 WO 2008/ 075026
PCT/ GB2007/ 004861 64 N-Cyc Iohexyl - [2-(4-fluo

'Hg\ﬁ\ﬁgesg&g@o?w%(h{ﬁ%ﬁﬁm G %, ﬁ’% (4H, m), 7.28-7.19 (1H, m), 7.10-

7.03; (%Hbﬁﬂzék@'(ﬁiocb 873'()161%\/6]5@[‘3 P9Y4H, m), 3.25-3.10 (6H m) 3.05-2.96
) < p-al ani nam de trifluoroacetic acid sa

(II-an-)\IQ% 27‘6(6H—Im)b2)2$(3ﬂ‘11-59 PEFAO2HIQGT Y title conpound
repar h +hod of Exanple 14 using 4- 5
MWE‘B&B@SHSS%%MW@Q%H NMVR 6 (DR/EO) 11.73 (%H, s),

10.15 (1H, s), 8.93-8.45 (41-1, m, 7.35-7.14 (4H m,

6.86 (1H, d), 6.75 (1H, d), 3.58-3.44 (4H, n),
EXSmDB‘—Iﬁll(SH m, 3.04-2.89 (41-1, m, 2.86-2.

N—F? sgygﬁﬂ?{(}]tg ?I;élﬂbgn;‘?t}[% &QZ M&ﬂo@% ox012 § %?hydro-

- 1,3 Benzathidido+7oy1jeeipl | aneinb Jethy INBcalshiahavidd bibkttiflufroacetic acid salt

[ 2- (4- hydr oxy- 2- oxo- 2, 3- di hydr o-

1, 3-benzot hi azol - 7-yl )et hyl ] ag no} et hyI ) - ani nam de
bis-trifluoroacetic sant vNNI S N~
2TFA 15 0 The e~€o s p”epa ed by fthe

met hod of Ex3| ng f
- HO S
| ﬁ‘ﬁ 2TFA

O
The title compouhd was prepared by the method of Example 14 using 3-
fluorophenethylamine.
The acrylamide as prepared in Example 12 step i) (1 ml of a 0.33M solution in ethanol)
was treated with 3-fluorophenethylamine (97 ul) and the mixture was stirred at 50°C for 18
h. The product was purified by SCX chromatography eluting with 1N ammonia in
methanol. The solvents were removed in vacuo and the residue was re-dissolved in
dichloromethane (0.5 ml). This solution was cooled in an ice/water bath, hydrogen
bromide 30 wt % solution in acetic acid (0.5 ml) was added, and the mixture was stirred at
room temperature for 2 h. Toluene (1 ml) was added to the reaction and all solvents were
removed in vacuo. The residue was azeotroped with toluene, then ethanol (x2) before
b‘eing purified by reverse phase HPLC (5-40% acetonitrile in aqueous TFA). The residue

was triturated with diethyl ether to give the title compound as a white solid (30 mg).

'H NMR 8 pmsoy 11.73 (1H, s), 10.13 (1H, s), 8.84-8.48 (4H, m), 7.43-7.34 (1H, m), 7.18-
7.08 (3H, m), 6.86 (1H, d), 6.75 (1H, d), 3.59-3.45 (4H, m), 3.30-3.10 (5H, m), 3.03-2.93
(4H, m), 2.85-2.77 (4H, m), 1.81-1.03 (10H, m).

MS (Multimode +) 529 [(M-salt)}+H]"

Example 16



20

chl orophenet hyl am ne. 11-1 NVR 6 (DVMSO 11.73 (1 H,

s), 10.15 (1 H, s), 8.90-8.60 (4H, m, 7.47 (1 H, dd),
wQ200807503® 20 (1 H m, 7.37-7.29 (211, m, 6P@GGBL0M004861

d), 6.75 (1 H d), 3.60-3.44 (41-1, m, 3.27-2.96 (9H,

m, 2.88-2.76 (4H, nm), 1.82 03 (10H, m. M

(Mil ti mode +) 545 [(Msalt) $#+ Exanple 18 WO

2008/ 075026 PCT/ GB2007/ 004861 65 N- Cycl ohexyl - N-(2- {

N-é 2‘)1&;1%;?’ ‘ﬁﬁ Bl ﬁ,;g?(oophzen%)gt'hyﬁ R0 G S 338, Z—dihydro-

B MR st i

O s The title conpound was pr pared by t fhod of
Exanpl e 14 using (28) El phen Ipropyl am

(DMSO) 11.73 19 (4H,
m, 7.39-7.23 , 5(1H'1H)675(1,d),
3.46 (4H R 09 6 2.98 (2H, m,
2.83-2.76 (411 101 104(1 1.28 (3H,

d). I\/IS(I\/UItlrmHe 525 [(Msal t)+H% |'_:|AExarrpIe 19
N- Cycl ohexyl - N3- (1, 1- di met hyl - 2- phenyl et hyl ) - N- (2-{

Thd Atld émﬁwmamas Prépafeddby3hd method of Example 14 using 4-
di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no)

fluerp n)eﬂlp/lanan%\m nam de bis-trifluoroacetic acic salt \
NN NH HOS N~ 2TFA

'"H NMR 8 pumsoy 11.73 (1H, s), 10.15 (1H, s), 8.93-8.45 (4H, m), 7.35-7.14 (4H, m), 6.86
(1H, d), 6.75 (1H, d), 3.58-3.44 (4H, m), 3.26-3.11 (5H, m), 3.04-2.89 (4H, m), 2.86-2.77
(4H, m), 1.82-1.03 (10H, m).

MS (Multimode +) 529 [(M-salt)+H]"

Example 17

N’-[2-(2-Chlorophenyl)ethyl]-N-cyclohexyl-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-
1,3-benzothiazol-7-yl)ethyljamino}ethyl)-B-alaninamide bis-trifluoroacetic salt

. 0

N~ o~y

H
¢
”‘«o -

The title compound was prepared by the method of Example 14 using 2-

2TFA

chlorophenethylamine.

'"H NMR & omsoy 11.73 (1H, s), 10.15 (1H, s), 8.90-8.60 (4H, m), 7.47 (1H, dd), 7.42-7.39
(1H, m), 7.37-7.29 (2H, m), 6.86 (1H, d), 6.75 (1H, d), 3.60-3.44 (4H, m), 3.27-2.96 (9H,
m), 2.88-2.76 (4H, m), 1.82-1.03 (10H, m).

MS (Multimode +) 545 [(M-salt)+H]"

Example 18
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H O The title conpound was prepared by the nmethod of

Exanpl e 14 using 1, 1-di nmethyl-2- phenyl et hyl am ne
whyasotheori de, and with the addition of 1 equP@EGBRI07/004861

of triethylamne. 20 "HNWR S (DMSO 11.73 (1H, s),

10.13 (1H, s), 8.89-8.35 (4? nm, 7.37-7.22 (51-1, m,

6.86 (1 H, d),675(1H ? 3.58-3.47 (3H, m,

3.29-3.11 (41-1, m, 3.05-2.93 (4H m, 2.87-2.78

NIRRT o B 2 gl Rralieo

1 th9H4F[2.5)68 ph 2@ alintiahide digyt mm(a detic acid
Y)&gq%zr 029 2- %x%) ZPSEﬁ(jl’aﬁmé@o 1a3 benzot hj azr:)I o naetie adt

sally| ) et hyl ] ami no) et hyl ) - N3- [(2R) 2- phenyl propyl ] - D aI ani

nam de bis-trifluoroacetic acid 5 salt H S N~
2TFA H O The title corrlpound S prepared he

met hod of Exarrp A _UsNOg A -2- | am ne.
10 "H NWR 6 @ 1173 (1HN 1qﬁ15 (1H s),
8.89-7.93 (é& .M., 7.39-7 (5H 6.85 (1H, d),
6.75(1H, d 3.6§48(4 326309(6H n,
3.02- 94 (2H, rrﬁ‘j . 83-2. 41 1, mgTFAl. 82-1.04
(1OH, , 128(3H0d) I\/B(I\/UItlnDde +) 525

M 1)+
Th% ile %%%w%syw%%@w%%%&m@% st 2.
pheylg,pp%lgyyédﬁgl no) et hyl ) - N3- ( 2- net hyl - 2- phenyl pr opyl) P-a
| ani nam de bis-trifluoroacetic acid salt H HO S

'"H NMR & pwmso) 11.73 (1H, s), 10.15 (1H, s), 8.61-8.19 (4H, m), 7.39-7.23 (5H, m), 6.85
(1H, d), 6.75 (1H, d), 3.46 (4H, m), 3.26-3.09 (6H, m), 2.98 (2H, m), 2.83-2.76 (4H, m),

' 1.82-1.04 (10H, m), 1.28 (3H, d).

MS (Multimode +) 525 [(M-salt)+H]"

Example 19
N-Cyclohexyl—N’-(l,1-dimethyl—2-phenylethyl)-N—(2-{[2-(4-hydroXy-2-oxo-2,3--
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-trifluoroacetic

@@w

2TFA
The title compound was prepared by the method of Example 14 using 1,1-dimethyl-2-

acic salt

phenylethylamine hydrochloride, and with the addition of 1 equivalent of triethylamine.

'"H NMR 8 (omsoy 11.73 (1H, s), 10.13 (1H, s), 8.89-8.35 (4H, m), 7.37-7.22 (5H, m), 6.86
(1H, d), 6.75 (1H, d), 3.58-3.47 (3H, m), 3.29-3.11 (4H, m), 3.05-2.93 (4H, m), 2.87-2.78
(4H, m), 1.82-1.05 (10H, m), 1.21 (6H, s). |

MS (Multimode +) 539 [(M-salt)+H]"
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20

N~ 2TFA H O 20 The title conpound was prepared by
the nmet hod of Exanpl e 14'using 2-nethyl -
wQ@hb@sprpeopyl am ne. WO 2008/ 075026 PCT/ GB2007/POEB81007/004861
67 "HNWR 6 (DMSO 11.74 (1 H, s), 10.16 (1 H, s),
8.63 (2H, s), 8.02 (2H, S)’6é'47'7'43 (2H, m, 7.37
(2H, t), 7.29-7.24 (1H, m, '6.85 (1H, d), 6.76 (1H,
d), 3.53-3.26 (5H m, 3.18- 3.08 (4H, m, 3.01-2.93
(2H, m, 2.85-2.75 (4H, m, 1.81-1.01 (IOH, m, 1.38
(6H, s). M5 (Multinode +) 539 [(Msalt)+H + 5 Exanple
Exaggplmﬂ[ 2-(3-Chl orophenyl )ethyl]-N-(2-{
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- .
(b@my.i-jgﬂa{-{y ﬂ-(éyhy@[qu{-q- ,ﬁ@lhydro -1,3-benzothiazol-7-

ST R B g i

satS H 2TFA O 10 0 i) Benzyl
[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydro-1, 3- benzothlazol 7-yl)
ethyl] [2-(tetrahydro- 2H- pyr ap- 4-yl.am no

carbamate 0-1 Q N~-- NH HO S ( 5 The
sub-title conpguny p\re/p\aNed y 6d of

Exanpl e 1 step usi ng 4-_.am not raydr opyran. The
resi due wasiQuriyies by fl hr omat ogr aphy on silica
using N S 2TFA

The title compound was prepared by the method of Example 14 using (2R)-2-
phenylpropylamine. '

'H NMR & (pmsoy 11.73 (1H, s), 10.15 (1H, s), 8.89-7.93 (4H, m), 7.39-7.23 (5H, m), 6.85
(1H, d), 6.75 (1H, d), 3.36-3.48 (4H, m), 3.26-3.09 (6H, m), 3.02-2.94 (2H, m), 2.83-2.76
(4H, m), 1.82-1.04 (10H, m), 1.28 (3H, d).

MS (Multimode +) 525 [(M-salt)+H]"

Example 21
N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-N3-(2-methyl—2-phenylpropyl)—B-alaninamide bis-trifluoroacetic

m@

The title compound was prepared by the method of Example 14 using 2-methyl-2-

acid salt

2TFA

phenylpropylamine.



7N nmet hanol i ¢ amoni a: et hanol : et hyl acetate (10:15: 75,
then (10:40:50) as eluent to give the sub-title

W@ 09potRIge as an orange solid. 20 M5 (Ml ti nodePad/GBI@7/804861
[ MtH + WD 2008/ 075026 PCT/ GB2007/004861 68 ii) Benzyl
{2-[acryl oyl (tetrahydro-2H, GRYT an- 4-yl)am no] et hyl }
[ 2- (4- hydr oxy- 2- oxo- 2, 3-
di hydro-1, 3-benzot hi azol - 7-yl )et hyl ] carbamate O 0O N

1 NIR ey S Hesled Gd oM Om B degh SER s 2k Sk B8 et
m), % ?ﬁg%l "EFW@@' 794 (@Haﬂﬁl 6.8% (?Hee) l6)76JéllH1gi) 4. 9@1%@6%5%&9 3.18-

ot’ri met hyl 6i 'ane and’ 5 equi val'ent s
3.08 (4H e B104r3. DR (2H, cnn)g?_\Bé -227 nfdkt ome .81 - 1t He(1AEnm) Ac38 @itk @)

C t terial (1:2). The m xture was
MS @E“gﬁn\?ﬁ? %LE‘% %Wsa?tgr er purification. M8 (Miltinode
5 +) 526 [MrH + 10 iii)
N3- [ 2- (4- Chl or ophenyl ) et hyl]-N-(2-{[ 2- (4-hydroxy- 2- oxo
Example22di hydro 1, 3-

N-EFRERI oSS G MRS b BnlhBaby st o 2
benz6 tliazdi7=yl)éthyl] dvhinoféthyi-Getitthydito- 2Hip§raird=y1)-Palimiiimaide

acryl am de as prepared in exanple 22 step ii) was
bis-triflyereasetis aeidaltch| or ophenet hyl ani ne using the met hod

of exanple 12 step ii) using 3 equivalen of the
3-chl orophenet hyl ami ng. The fesi dueol ved in
Cl

acetic aci d/@lw\t)mq/\
fj 2TFA

i) Benzyl [2-(4-hydroxy-2-oxo-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl][2-(tetrahydro-2 H-

10

pyran-4-ylamino)ethyl]carbamate

OYO
R Q)
N
H 0 0]
15 The sub-title compound was prepared by the method of Example 1 step iii) using 4-
| aminotetrahydropyran. The residue was purified by flash chromatography on silica using

7N methanolic ammonia:ethanol:ethyl acetate (10:15:75, then (10:40:50) as eluent to give

the sub-title compound as an orange solid.

20  MS (Multimode +) 472.3 [M+H]"
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20

di chl oronet hane for the hydrogen bron de deprotection

to give the title conpound. 20 WO 2008/ 075026
wEONBAERO7/ 004861 69 ' HNVR 90C 6( DMSO) 7. 39-FCRBBL®IH004861

nm, 7.23 (1H, d), 6.86 (1H, d), 6.75 (1H, dd), 3.96-

3.80 (3H, m, 3.51 (2H, t), 63' 39 (2H, t), 3.27-3.14

(6H, m, 3.07-2.96 (4H, , 2.88-2.81 (4H m, 1.78

(2H, d), 1.62 (2H, s). M5 (Miultinode +) 547

i) By iAo st %yé?h%l VainplabyL oty Fore2.3
dlh%clilrl)elti‘%%%z%'fﬂlm @tﬁ*"ﬂg‘ﬁf ia{&henyl e}\lho{'I ) - p- al ani nam de

trifluoroacetic I N H HO S
N~ 2TFA HOio i) B
[ 2- (cycl oheptyl am no) ][ 2-(4-hydroxy-2-o0xo0-2,3-dih
ydr o- 1, 3- benzot hi azol - ~¥yN) et hyl] carbamate 01,~0 O -

NMA\NH HOS N~ H O The gub-pitle conpound was
prepared by the nmethod of Exdfple 1 tep iii) using
cycl oheptyl am ne. Th i#4 ed by
adsorbtion then el ut from an 15 cartridge. '"H
NVR S (DVBO) 7. 3634~ (1H, d), 6.67
(1H, d), 5.05 (2H, s), 44 (2H 3.19 (2H, t),
2.71 (2H, t), 260(2h|f\< . 58- 3 (1 H m,
1.72-1.66 (2H, m, 1.60-

The amine as prepared in example 22 step i) was reacted with acryolyl chloride using the

method of example 7 step i) using 4 equivalents of chlorotrimethylsilane and 5 equivalents
of triethylamine, to give a mixture of the mono-acylated and the di-acylated material (1:2).

The mixture was used without any further purification.
MS (Multimode +) 526 [M+H]"

iii) N’-[2-(4-Chlorophenyl)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino }ethyl)-N-(tetrahydro-2 H-pyran-4-yl)-B-alaninamide bis-

I /\/©\
H
N\/\NJ]\/\” Cl
Q)
N 2TFA
0]
H (8]

The acrylamide as prepared in example 22 step ii) was reacted with 3-

trifluoroacetic acid

salt

chlorophenethylamine using the method of example 12 step ii) using 3 equivalents of the
3-chlorophenethylamine. The residue was dissolved in acetic acid rather than

dichloromethane for the hydrogen bromide deprotection to give the title compound.



20

(6H, m, 1.35-1.23 (4H, m. 20 M5 (APCl +) 484 [ MtH] +
ii) Benzyl {2-[acryloyl (cycloheptyl)am no]ethyl}

WO 200847309€r oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi BZDIGBZ00y/004861
| )ethyl] carbamate WO 2008/ 075026 PCT/ GB2007/ 004861
70 0""0 o O N HOSHO O 6‘5he am ne as prepared in
Exanple 23 step i) was reacteéd with acryolyl chloride
usi ng the method of exanple 7 step i) using 4

1 SRR B R 1 QPG sk B @ Wb QLR 3 96-

3.8DUR, Mgbtﬂw]amgﬂ?,s@ Qi MR RO G4 G6IPMRS3.07-386 gm,qﬁg,?ztas-zm
m, 6./74 (1H 'dj, 6.68 (1H d), 6.65-6.52 (111, ny,

(416 .00 1 78KRHAY), 182%3H5)49 (1H, m), 5.07 (2H, s), 3.44

Hot) 4.63-1.34 (12H, i
s Aiisits 20597 (Satplqnr 3,1 3¢ (12, m  (remai ning
N- Cycl ohept yl - N- (2- {[ 2- (4- hydr oxy- 2- oxo0- 2, 3- di hydr o- 1,

3- benzot hi azol - 7-
Exgmple 3| | ani no} et hyl ) - N3- ( 2- phenyl et hyl ) - (3-al ani nani d

N-@%L%i-&i Ef’{;ir’ﬁ@ﬁ-ﬁ&&;%x -Cé-&’xos-é‘,glqihﬁroﬂ 3-'ﬂ9n§>§h{}fzal-?-TFA

acr e’ as prepare n" exarpl e step ii)
yl)myl]ﬁmw}eﬁymNh(zaiibfmdthyWﬂminahﬁge bisdriflaeroneetiodcid salt
of exanple 12 step ii), but using 3 equival ents of
phenet hyl am ne. The reaction @as stirred oom

tenperature over Ehen he@s?e/ﬂ}é}\at OC 4 h,
o ¢ pro¥ection,” to give

prior to the
as a whitegsolid.

the title co
”*ﬁ 2TFA

i) Benzyl [2-(cycloheptylamino)ethyl][2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-
HO S .
- N
H "o

The sub-title compound was prepared by the method of Example 1 step iii) using

7-yl)ethyl]carbamate

cycloheptylamine. The product was purified by adsorbtion then elution from an SCX

cartridge.

'"H NMR 8 (pmsoy 7.36-7.29 (SH, m), 6.74 (1H, d), 6.67 (1H, d), 5.05 (2H, s), 3.44 (2H, 1),
3.19 (2H, t), 2.71 (2H, t), 2.60 (2H, t), 2.58-2.53 (1H, m), 1.72-1.66 (2H, m), 1.60-1.43
(6H, m), 1.35-1.23 (4H, m).
MS (APCI +) 484 [M+H]"

ii) Benzyl {2-[acryloyl(cycloheptyl)amino]ethyl} [2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]carbamate '
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"H NWR 90C 6 (DMSO) 7.35-7.23 (5H, m), 6.86 (1H, d),

6.75 (1H, d), 3.74-3.65 (1H, m, 20 3.48 (2H, t),
W@208/025032 (14H, m), 1.78-1.46 (12H, m. M ( MAT/GBR@E/004861

+) 525.2 [(Msalt)+H + WD 2008/ 075026

PCT/ GB2007/ 004861 71 Exanmple 24

N3-[ 2-(3, 4-Di chl orophenyl)ethyl]-N(2-{

[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-

benzot hi azol - 7-yl ) et hyl ]

am no) et hyl ) - N- (t et r&hydr o- 2H pyran- 4-yl ) - [ 1- al ani nam

de Dbis-trifluoroace acifl splt G OO "™ ~ NN v _N

\' "' A HO S 6H 2TFA” H™O O5 The ryl am de as

prepared in Exanpl e D _IN) _Aas ted with 3, 4-
di chl or ophenet hyl am sing the ngthod of Exanple 7

step ii). The reg@ Q ag~yiluted with ethyl
acetate (2 m), d pu @ chr omat ogr aphy
on silica using 7N myhanol i ¢ akponf a: et hanol : et hyl
acetate (10:40:50) as el d&nt. The resi due was
di ssol ved 10 i.n_acetjic _acid_rather an _ . .
TheRTBIeF BRSBTS R ERGPIERE SHpd? W@%Wastpé widecaabrl shioride gping the

b
me%ngg %? %ﬁaénélﬁl% 2 ﬁl?ebn‘* ?sn%é.)gg&’t%w&iﬁnts glg Hﬁ@o@%ﬁetﬁyl&lﬂ\ﬁe}xd 5 egulvalents
of tfizthkllandihe to3zi9Sthe (s@bititld romBodul a5k pele wllowsfobrh. (21- 1,
t), 3.39 (2H t), 3.27-3.15 (6H, 1), 3.04 (2H, s).
2,98 (2H, 1st). 2.87-2.82 (4H m, 1.77 (2H d),

'H Nl\@ﬁ 90‘5@6 s§)7.38VR36 Wi thyreda (1H, 88 5.68 (1 Mg 8lds)6:5d ¢iH, m),
6. ON(tIifd[)[ QSM 49/(AHomy)- 2004281, 2). 34 (Y02 7231 Hebzlob vl 44 61 2H, m) -

h no) ethyl)-N3- 20
(rexf'lﬁm{r@) ?% %‘*ﬁg]nw yethyl ] -N-(tetrahydro-2H pyran- 4- yl)
MS @& RdIaw)issapMeeibi s- trifluoroacetic acid salt

iii) N-Cycloheptyl-N-(2-{[2-(4-hydroxy-2-oxo0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-N3 -(2-phenylethyl)-p-alaninamide bis-trifluoroacetic acid salt

N\/\N/u\/\ /\/@
HO
2TFA

The acrylamide as prepared in example 23 step ii) was reacted with phenethylamine using
the method of example 12 step ii), but using 3 equivalents of phenethylamine. The
reaction was stirred at room temperature overnight, then heated at 50°C for 4 h, prior to the

hydrogen bromide deprotection, to give the title compound as a white solid.

'H NMR 90°C & (pmsoy 7.35-7.23 (5H, m), 6.86 (1H, d), 6.75 (1H, d), 3.74-3.65 (1H, m),
3.48 (2H, t), 3.26-2.82 (14H, m), 1.78-1.46 (12H, m).

MS (Multimode +) 525.2 [(M-salt)+H]"
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O N~-N v 'N H HOS 2TFA H O O The title conpound
was prepared by the nethod of Exanple 24 using 3.18
weouwsezoent s of  3- et hyI phenet hyl am ne. WD 20P81/GB2®2604861
PCT/ GB2007/ 004861 72 'H NVMR 6(DVSO) 7.20 (1H, t),
7.08-7.03 (3H, m, 6.86 (1H,,d), 6.75 (1H d),
3.95-3.91 (2H, m, 3.85 (1H, 's), 3.52 (2H, t), 3.39
(2H, t), 3.24-2.82 (14H, m, 2.29 (3H, s), 1.77 (2H,
E q%, 62 (2H, s). 5 M5 (Miltinode +) 527.2
"f Rled ) +H + Exanple 26
(i 2-linémmlmeam)&ﬁyg)ﬁl(ﬂxLzlmbh,(d%iy-z -0x0-2,3-dihydro-1,3-
( roxz oxo- 2, 3-di hydro-1, 3-
bemﬂggz(ﬂﬂaylaﬂt yl.]gmyl@(}ﬁyy!) ]ﬁ-ﬁﬁeh@ﬁydro-ZH-pyran—4-yl) B-alaninamide

.t et.rnahydro-2H pyran-4-yl)-f-al ani nam de 10
bisgiriiiobeAteti BHASAH (ol o 2a T @ b HO S 6H 2TFA H O

O The title conpound was prepa of
Exanpl e 24 using 3. 78 |e¢qU|vaI‘i
4- chl or ophenep byl 2 7.37

(2H, d), 7.29 1 6 75 (1(ﬂ d),
3.95-3.91 w6 ) 3 84 ( 3.52 (2H, t), 3.39
(2H, t), 3 24- 3N1 (6H m 06 3.02FA21-1, m,
2.98-2.94 (2H, RH), 2 88- 2. 8@ (41 1, m, 1 77 (2H, d),
1.62 (2H, s). M ( Itinmode +) 547.1 [(Msalt)+H +

The acrylamide as prepared in Example 22 step ii) was reacted with 3, 4-
dichlorophenethylamine using the method of Example 7 step ii). The reaction mixture was
diluted with ethyl acetate (2 ml), and purified by flash chromatography on silica using 7N
methanolic ammonia:ethanol:ethyl acetate (10:40:50) as eluent. The residue was dissolved
in acetic acid rather than dichloromethane for the hydrogen bromide deprotection to give

the title compound.

'"H NMR 90°C 8 pwmsoy 7.57-7.54 (2H, m), 7.27 (1H, d), 6.85 (1H, d), 6.75 (1H, d), 3.93
(2H, d), 3.84 (1H, 5), 3.51 (2H, 1), 3.39 (2H, t), 3.27-3.15 (6H, m), 3.04 (2H, s), 2.98 (2H,
), 2.87-2.82 (4H, m), 1.77 2H, d), 1.62 (2H, s).

MS (Multimode +) 581.1 [(M-salt)+H]"

Example 25

N-(2-{[2-(4-Hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl] amino}ethyl)-N3-
[2-(3-methylphenyl)ethyl]-NV-(tetrahydro-2 H-pyran-4-yl)-p-alaninamide bis-

i /\)@\
H
N\/\N/U\/\N
H
O
N 2TFA
0
H (@]

The title compound was prepared by the method of Example 24 using 3.18 equivalents of

trifluoroacetic acid salt

3-methylphenethylamine.
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20 Exanple 27
N-(2-{[ 2- (4- Hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol

WO Ze0pl0y®edyl | am no}et hyl) - N3- PCT/GB2007/004861
[ 2- (2- et hyl phenyl ) et hyl ] - N-(tetrahydro-2H pyran-4-yl)
-f-al ani nam de bis- trifluorgacetic acid salt O \
N11-\NN H HOJ1 S -i 2TF H\ O WD 2008/ 075026
PCT/ GB2007/ 004861 73 The title conmpound was prepared
by the nethod of Exanple 24 using 3.38 equival ents of
2-met hyl phenethylamne. 1 HNWVR S (DVBO) 7.23-7.11

'H N‘fdrk 5%067 8y {51(}1L tﬁﬂ d8L7. oﬁg 42&%6%6 (r(m d)?%% ($H8<§ Q@BL_% 91

(2Hs)m) 3.80Q1H, 953. QZH;H rt),,332)(9£kt?) szwmaﬁﬁ,m 229 (3(Hg|-s|) .77 (2H,
(2H, s), 1.64 (2H, s). MS (Multinpde +) 527.2

9, ?%éfé‘r T%)+H]+ Exanpl e 28 to

llémbde FhkD7. Qg(vwsmk hyl']-N-cycl opentyl -N-(2-{[2-(4
ydr oxy- Zq]oxo dl))tr%ro-
1 3- benzot hi azol -7-yl ) ethyl] am no)
EXet hK‘l!%- p- al ani nam de bis-trifluoroacetic acid salt C
v NH HOS N~ 2TFA H O i) Benzyl

N 2’-(4 @M@pﬁmw}eampmmmi@ hydroxy-2 -0x0-2,3- d1hydro—1 3-
ydr ox 0XO0 dro- 1, 3- benzot hi az
bemwlyylﬁyyl?etgwgaml}ghd)- -ﬂ%ﬁahydro-ZH-pyran—&yl)- -alaninamide

bis-trifluoroacetic acid salt

N 2TFA

The title compound was prepared by the method of Example 24 using 3.78 equivalents of

4-chlorophenethylamine.

'H NMR 90°C & (pmso) 7-37 (2H, d), 7.29 (2H, d), 6.85 (1H, d), 6.75 (1H, d), 3.95-3.91
(2H, m), 3.84 (1H, s), 3.52 (2H, ), 3.39 (2H, t), 3.24-3.14 (6H, m), 3.06-3.02 (2H, m),
2.98-2.94 (2H, m), 2.88-2.82 (4H, m), 1.77 (2H, d), 1.62 (2H, s).

MS (Multimode +) 547.1 [(M-salt)+H]"

Example 27
N-(2-{[2-(4-Hydroxy-2-oxo-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-N3-
[2-(2-methylphenyl)ethyl]-N-(tetrahydro-2 H-pyran-4-yl)-B-alaninamide bis-

trifluoroacetic acid salt

| J\A

N | 2TFA
H Y |
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HOS N~ HO 15 The sub-title conpound was prepared
by the nethod of Exanple 1 step iii) using
w@eywBopeed yl amine. 'H NVR 6 (DVMSO) 7.41-7.25 (BEY/GBRQ07/004861
6.73 (2H, m, 5.90 (1 H nm, 504 (2H, n), 3.60 (1 H,
20 M, 3.47-2.95 (5H, m, 2.81-2.58 (4H, m, 2.04-1.21
(6H, m. M5 (APCI +) 456 [ MHH WD 2008/ 075026
PCT/ GB2007/ 004861 74 ii) Benzyl
Th% gﬂ% Zgrgmyl oyi@:&}@%}é)%lgg%geegt%lh?g?m A eftlé]x)émple 24 using 3.38 equivalents of
) ﬁﬁ?clm yl )ethyl]carbanmate OYOO N HO S N~
zrﬁiﬁ%%e a nelzgs prepared in exanple 28 step i) (0.88
g) was dissolved in dichloronmethane (20 5 m),

Spony TNk Al BB B nea 27 @R Ry 3.56-
3.5?3§Ht R§, 38 FKQSM@%P Stog ed s)at3 000093 gﬂg@?y %119;1@\;\:;38(4@{, m), 2.31

Acryl oyl oride (0.195 g,
(3MEU7SMSDHG64T(2)H,G}E was stirred for a further 2 h.

d in vacuo, and the residue
M%\Q@ @%9& éééﬁr{ﬁ“ \@o m), 1 Maqueous lithium
hydroxi de (5.8 m) was added and the reaction mxture

10 was stirred for 3 h. The reaction m xture was
Examiplg 28 ed wi th 2M aqueous HCl, extracted with ethyl

N 6[5 ﬁk %ﬁoﬂoﬁ@%ﬁ%ﬁ —W—Wﬁl(&genﬁlhﬁ 32 \Q’Lf-gl-bidat{&gﬁ Zd(fﬂoefj?’ dlhydro-
1 3t-hﬁlzstliiaidl-t7l-)d)e¢bytmﬂhﬂi}ahyb-Bl-alginm:ihndmhlsgumubﬁo:ﬁtﬁtlg)cld salt

"H NMR 6 (DVMBO) 11.62 (1H, m), 993(1H m) 7.34 (5H,
m, 6.72 (3H, m, 599 (1H , 5.04

59 P
(2H, m, 3.60 (lH, (}%‘H}Q 98 (4H,
n, 2.67(2H, - N
HO S
ﬁ{\ 2TFA
i) Benzyl [2-(cyclopentylamino)ethyl}[2-(4-hydroxy-2-oxo-2,3-dihydro-1,3-benzothiazol-
7-yD)ethyl]carbamate

Q(V Sy

The sub-title compound was prepared by the method of Example 1 step iii) using

cyclopentylamine.

'H NMR 8 (pmso) 7.41-7.25 (5H, m), 6.73 (2H, m), 5.90 (1H, m), 5.04 (2H, m), 3.60 (1H,
m), 3.47-2.95 (5H, m), 2.81-2.58 (4H, m), 2.04-1.21 (6H, m).
MS (APCI +) 456 [M+H]" ‘
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M5 (APCI +) 510 [MHH[ + iii)
N3-[ 2- (4- Chl orophenyl )ethyl]-N-(1-ethyl butyl)-N(2-{[2
WO gobshysdeo©xy- 2- oxo- 2, 3 20 PCT/GB2007/004861
di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no} et hyl )-(3-a
ani nam de bis-trifluoroaceth acid salt CI OO ~ NN
v'N 6 H HO/ S N~ 2TFA"'H 0 WD 2008/ 075026
PCT/ GB2007/ 004861 75 The acryl am de as prepared in

. anpl e 28 st | t i th 2 [ s of
o GRS b B R
berdb@Razbl-F-y S 1jEABAHME Was di ssolved in acetic acid

rat her than di'chl oronet hane for the hydrogen bromn de

deprotection to give pe~title conpound. 5 '"H NWR

6(DVBO) 10.15 (1H, s),l (2H, m, 7.31 (2H m,

6.86 (11-1, m, 6.75 (I”R~n), 4.08 (1H m, 3.43 (2H,

t), 3.18 (6H, m, 3.02 (2H, 3),02.92 (2H t), 2.81

(4H, m, 1.83 (21-1, m), L 6F(2H, % 1.52 (411, m).
( 1K +

i nrode +) 531. 10 Exanple 29
) ethyl] -N-cycl open

tyl-N-(2- { [2-(4- - 2- 0X0- 2, i'hyd ro-

1, 3- benzot hi azol - 7=yl ) et hyd ] am no)

ethyl)-f1-al ani nam de Yy \trifluoroacetic acid salt O
HC HOS N~ 2TFA @)

The amine as prepared in example 28 step i) (0.88 g) was dissolved in dichloromethane (20
ml), N,N-diisopropylethylamine (1.0 g, 1.35 ml) was added, followed by
chlorotrimethylsilane (0.464 g, 0.54 ml), and the mixture was stirred at room temperature
for 15 min. Acryloyl chloride (0.195 g, 0.175 ml) wasv added, and the mixture was stirred
for a further 2 h. The solvents were removed in vacuo, and the residue was dissolved in
THF (10 ml), 1M aqueous lithium hydroxide (5.8 ml) was added and the reaction mixture
was stirred for 3 h. The reaction mixture was acidified with 2M aqueous HCI, extracted
with ethyl acetate, washed with water, then with brine, dried (anhydrous Na,SOy), filtered

and evaporated to give the sub-title compound as a light brown gum (0.82 g).

'H NMR & (pmsoy 11.62 (1H, m), 9.93 (1H, m), 7.34 (5H, m), 6.72 (3H, m), 5.99 (1H, m),
5.59 (1H, m), 5.04 (2H, m), 3.60 (1H, m), 3.42 (2H, m), 3.25-2.98 (4H, m), 2.67 (2H, m),
1.86-1.09 (8H, m). ‘

MS (APCI +) 510 [M+H]"

iii) N°-[2-(4-Chlorophenyl)ethyl]-N-(1-ethylbutyl)-N-(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylJamino } ethyl)-B-alaninamide bis-trifluoroacetic acid

Cl
(0]
ankﬁNN@V

salt
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H O 15 The title conmpound was prepared by the nethod
of Exanpl e 28 using 2- chl orophenet hyl am ne. 'H NWR
WG LORBBN26.0. 21 (1H, s), 8.80 (4H, s), 7.47 (1HCTHEB2007/004861
7.41 (1H m, 7.33 (2H m, 6.86 (1 H m, 6.76 (1 H,
m, 4.10 (1 H m, 3.46 (2H4st), 3.22 (4H m, 3.15
(2H, t), 3.06 20(4H n, 384(414 m, 1.83 (2H,
m, 1.68 (2H, , 1.52 (4H, m. M5 (Multinode +) 531.2

e{ lgméﬂ) ag:gléiﬂ?é%fq;%?rﬂglﬁ%8l\l§eg lel a& éee% \N_tla % egulvalents of 4-

chl&x%gﬁé]feﬁwqjd'nﬂﬁé’ u?{ngmrﬂetﬁocﬂbf%@h@ie 26tep 11) The residue was dissolved
benzot hi azol - 7-yl ) et hyl ] am no

in agetig/acjd mhes than dietproeichiase frthe hivsregrndirpmidsdegrasegtionygeive

/ PCT/ GB2007/ 004861 76 N\~N' v "N\ I C H
theﬁgggogﬁglg&gTFA H O The title conpound was prepared by

t he net hod of Exarrpl e 28 usi ng 3-
chl orophenet hyl am ne.

1 SV a0 (5, LI 3 L HE s B ORI 1o 341, ),

2
40?(11@ J(a)l 8'7&(3 aﬂﬂ%%g?%lg% k) t)zﬁ éﬁ.gig}hftz,tz).iﬁ (%?18%&'1.83 (2H,
m)(14di-$(2lﬁ,1n)1183(413H,‘r1)n) 1.69 (2H m), 1.52 (4H m. M8

‘|§JEHIT‘8 S?ﬁé zf@%il)g[\f]salt)ﬂ—m 10 Exanple 31

[2 (4- hydr oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi azol -
yl)ethyl]am no}ethyl)-N3-[(2S)-2-phenyl propyl ] -p- aI ani
Exampled®? bis-trifluoroacetic acid salt NNNI H HO S

N*-[2-(2-Chlorophenyl)ethyl]-V-cyclopentyl-N-(2-{[2-(4-hydroxy-2-oxo-2,3-dihydro-

1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-trifluoroacetic acid salt

N\/\NJ\/\
SN

2TFA

The title compound was prepared by the method of Example 28 using 2-

chlorophenethylamine.

'H NMR & pmso) 10.21 (1H, s), 8.80 (4H, s), 7.47 (1H, m), 7.41 (1H, m), 7.33 (2H, m),
6.86 (1H, m), 6.76 (1H, m), 4.10 (1H, m), 3.46 (2H, t), 3.22 (4H, m), 3.15 (2H, t), 3.06
(4H, m), 2.84 (4H, m), 1.83 (2H, m), 1.68 (2H, m), 1.52 (4H, m).

MS (Multimode +) 531.2 [(M-salt)+H]"

Example 30
N- [2-(3-Chlorophenyl)ethyl}-NV-cyclopentyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-

1,3-benzothiazol-7-yl)ethyljamino}ethyl)-B-alaninamide bis-trifluoroacetic acid salt
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N~ 2TFA H O 15 The title conpound was prepared by
the nmet hod of Exanple 28 using (2S)-2-

w@b@sprpeopyl ami ne. 'H NVR 6(DVSO) 11. 73 (1H, BOT/GBR001504861
(1H, s), 8.70-8.14 (4H, n) 7.39-7.24 (51-1, m, 6.85
(1 H mM, 6.75 (1 H m, 4.0 (1 H m, 3.42 (2H, t),
3.22 (2H, t), 3.13 (5H, m, 3.01 (2H, t), 20 2.80
(4H, m, 1.81 (2H, m, 1.69 (2H m, 1.51 (4H, m,

1.28 (3H, d). M5 (Multinode +) 511.2 [(Msalt)+H] +
Exanpl e 32 WD 2008/ 075026 PCTpGB2007/ 004 77
N-cycl opentyl -N-(2-_{ N

benzot

[ 2- (4- hydr oxy 31 hidr 071, i afbl - 7-

yl)ethyl]am et hyl - 2- phenyl propyl ) -[i -

al ani nani d&® bi s{ t r$ f | uor oa c acidsalt H HOS

N~ 2TFA HO 5NH:H@e title co oundleas prepared by the

met hod of Exanple @8 usi ng 2- rret hyI

phenyl propyl am ne. ' 11 74 (1H, s), 10.13
The titlg Campougd 57as pmareé)by the m&t quf gmple 28qismgp-1’ |

27(111nj686(1Hrr)676(1H,

Chlgr"glz%’%ﬁ?iﬂki 3. 40 (4H m, 3.13 10 (4H, ),

2.99 (2H, , 2. 80 (4H, , 1.81 (2H, , 1.69 (2H,

IH%é(gwéﬁiéj%%iﬁajﬁg@ P15 II-\{um B G H ), 6.75 (1,
% le%xyha N2 29,525 ot by In@¥HZme 5003228, ¢ Dsierly .82

hi"azo

(41 et B3R dJE B, JNGST 4Ky di n- 2- 1 et hyl ) - P-al ani
MRG0 35 411 [(pLgAeRyi © actd salt N H

Example 31
N-cyclopentyl-N-(2-{[2-(4-hydroxy-2-oxo0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-Ns-[(2S)-2-phenylpropyl]-ﬁ-alaninamide bis-trifluoroacetic acid

I
HO@V@

2TFA
The title compound was prepared by the method of Example 28 using (25)-2-

salt

phenylpropylamine.

'"H NMR 6 omso) 11.73 (1H, s), 10.15 (1H, s), 8.70-8.14 (4H, m), 7.39-7.24 (5H, m), 6.85
(1H, m), 6.75 (1H, m), 4.07 (1H, m), 3.42 (2H, t), 3.22 (2H, t), 3.13 (5H, m), 3.01 2H, 1),
2.80 (4H, m), 1.81 (2H, m), 1.69 (2H, m), 1.51 (4H, m), 1.28 (3H, d).

MS (Multimode +) 511.2 [(M-salt)+H]"

Example 32
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NNN HOS N~ 2TFA H O The title conpound was

prepared by the nethod of Exanple 14 using
wWQ2@g07ea- 2-yl - 20 ethylamne. 'H NVR 6 ( DVBQYCUGBZ®7/004861

(114, s), 8.94-8.63 (4H nm, 8.53 (111, s), 7.83 (111,

t), 7.40 (111, d), 367%%(1H m, 6.86 (11-1, d),
675(1Hd)359347(3H m, 3.26-3.11 (8H, m,
3.06- 2.98 (21-1, ,287277(4H ,182102'

10H, / Q7502 0Q7 61 78
N-ofippenibae o dr s axpe v e %p agpiciol F>
yl)%ﬂﬁhﬁszﬁx;bg{g lglethyl-Z CPhenylprol:)Lyl) Bbaelirlllélg?lrlllll%eztc))lls-trlﬂugroacetic
acig¢isalet hyl ] am no)
et hyl ) - N3-[ 2- (4- hydr oxyphenyl ) et hyl ] - D- al anj nam de

bis- trifluoroacetic aC|d saltOCH N H N-~ 2TFA
HOThetltIe conpo d rejiq(/ed\ hod of
Exanpl e 14 usi fj hydroxyp nethylfm fe. 10 ' H NMWR
6(DMSO 11. 7§| s) 10. 1H, s), 9.33 (1H s),
8.83-8. 40 (ﬂ, 05(2 ), 6.86 (1 H d), 6.76

(1 H d), 6.72 (H,\<d) 3.5873.45 (3FA ), 3.20-3.10
(6H m, 3.04- 2.'960(2H, n), 2.83-2.78 (6H m,

Thef ‘(1 Zgoj'{p}?(;rup%“]{%;l PI a'red'Y)? t&%e%ﬂoﬁ%?%x&mﬁ%@ uzsing 2-methyl-2- |
phenylpropylamine.

'"HNMR 3 pmso) 11.74 (1H, 5), 10.13 (1H, s), 8.57 (2H, s), 7.94 (2H, ), 7.45 (2H, m),

7.37 (2H, m), 7.27 (1H, m), 6.86 (1H, m), 6.76 (1H, m), 4.05 (1H, m), 3.40 (4H, m), 3.13

(4H, m), 2.9 (2H, m), 2.80 (4H, m), 1.81 (2H, m), 1.69 (2H, m), 1.51 (4H, m), 1.38 (6H,

s).
MS (Multimode +) 525.2 [(M-salt)+H]"

Example 33

N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-oxo-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-I\”-(Z-pyridin-2-ylethyl)—B-alaninamide bis-trifluoroacetic acid

N\/\N)J\/\N \N
H
HO S
N
0]

The title compound was prepared by the method of Example 14 using 2-pyridin-2-yl-

salt

. 2TFA

ethylamine.

'"H NMR 8 omsoy 11.73 (1H, s), 8.94-8.63 (4H, m), 8.53 (1H, s), 7.83 (1H, 1), 7.40 (1H, d),

© 7.36-7.32 (1H, m), 6.86 (1H, d), 6.75 (1H, d), 3.59-3.47 (3H, m), 3.26-3.11 (8H, m), 3.06-

2.98 (2H, m), 2.87-2.77 (4H, m), 1.82-1.02 (10H, m).
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Exanpl e 35
N- Cycl ohexyl - N- (2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3
WO b@saoioké azol - 7- PCT/GB2007/004861
yl ) et hyl]am no)ethyl)-N3-[2-(2-thienyl)ethyl]-p-alanin
am de bis-trifluoroacetic a?d salt W/~ 1 NH HOS
N, ( 2TFA 20 O The title c ﬁpound was prepared by the
nmet hod of Exanple 14 using 2-(2- thi enyl)et hyl am ne.
WO 2008/.075026 PCT/gB 88]/ 004861 79 'H NMR 6( DVSO)
MSi(Mulymodert) 3)2.2 {@¢1-sg01H13 (1H, n), 8.88-8.55 (4H, ),
7.42 (1H, dd), 7.01-6.98 (2H, m, 6.88-6.85 (1H m,
6.77-6.74 (1H, m, 3.58-3.46 (31-1, m, 3.29-3.12
Exqé@ple 39, 3.03-2.97 (2H, n) 2.85-2.78 (4H, m,

N-%X«ﬁglgegp'? 2{’ &J:!'ajl_l (g—'pgggw- -ogtg 3n81?l :J-IE}Je'n%othiazolJ-

yl)éﬂhﬁgﬁxhgﬁz%@-zg@%(@ l%ﬁ%?iﬂfeﬂ?h@ﬂﬁ&i])lﬁ&ﬁhlﬂamiﬂe% {

trifly@-obesticcickd sadol - 7- yl ) et hyl ] am no} et hyl ) - p- al ani nam de
bis-trifluoroacetic acid salt NN N\ I EH 4O S

N, ( 2TFA O ,o0 The agryl am as prepar gd exanpl e
23 step ii) wa ct:ﬂi thﬁ(&uo opbegefhyl am ne
usi ng the rret of exa?%\e"'? S epﬂll) to give the
title conpourd. ' H NMR 90CK6(DVBO) 7.39-7.33 (11-1,

m, 7.12-7D2 {318, m, (11 1, d), 6.75 (1H, d),
3.73-3.66 (1H W 3.52-3.MZA 2H, n) 2TBA28-2. 74 (14H,
nm, 1.75-1.45 (12H) n).

The title compound was prepared by the method of Example 14 using 4-

hydroxyphenethylamine.

'"H NMR 5 pumsoy 11.73 (1H, s), 10.13 (1H, s), 9.33 (1H, s), 8.83-8.40 (4H, m), 7.05 2H,
d), 6.86 (1H, d), 6.76 (1H, d), 6.72 (2H, d), 3.58-3.45 (3H, m), 3.20-3.10 (6H, m), 3.04-
2.96 (2H, m), 2.83-2.78 (6H, m), 1.82-1.04 (10H, m).

MS (Multimode +) 527.2 [(M-salt)+H]"

Example 35
N-Cyclohexyl-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-

: yl)ethyl]amino}ethyl)-NJ-[2-(2-thienyl)ethyl]-B-alaninamide bis-trifluoroacetic acid

salt

2TFA

HO/Q(S\/
N
o

The title compound was prepared by the method of Example 14 using 2-(2-
thienyl)ethylamine.
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15 M5 (Multinode +) 543.2 [(Msalt)+H + Exanple 37
N- Cycl oheptyl -N-(2- { [2-(4-hydroxy-2-o0xo-2, 3-di hyd
WO 2608/0F0kenzot hi azol - 7- yl)ethyl]am no) PCT/GB2007/004861
et hyl ) - N3-[ 2- ( 3- hydr oxyphenyl ) et hyl ] - J- al ani nam de bi.s
20 trifluoroacetic acid sal oN' Vv "N\ I OH HHO9 S
N-~ 2TFA O The acrylam de as prepared in exanple 23
step ii) was reacted with 3- hydroxyphenet hyl am ne

SR St 5 HEbA04PaR TR fo, RYFHReTaR, BOrhe . do

7.01 08 ZPFrrg‘ &R (1, 8 VE71-Bg4t (L L] ﬁh@W@WB@BHVﬁQ 3.29-3.12
2008/ 075026 PCT/ GB2007/ 004861 80 ' HNVR 90C S( DMEO)

(8H; m)93.03+3.9% (2H, 1)8%.85-2H8 (&)i,, g, 781104 (10hl, mp. 68- 6. 65
7 , 3.51-3.48 (2H,
msRglyiigH °§‘2§ ﬁﬁﬁ%@”lgﬁ%& 1.46 (12H 1. \ (l\/mtl mode

+) 541.2 [(Msalt)+H]+ 5 Exanpl e 38
I\B-? 1- D net hyl - 2- phenyl et hyl ) - N- (2, 2- di net hyl propyl )
Examplei6 { [ 2 (4- hydr oxy- 2- 0xo-

By AN B RAR K A E ARAT E R -

1,3Nénzothiazold7 5 1)ebhyl] aniifo }tky 1R fradaninamidd bie-triflnpoacetiowdsd salt
-prepared by the nmethod of Exan'ple 7 step ii), using 1,

1 -di et hyl -
” N\/\NJ\/\ £

HO
2TFA

The acrylamide as prepared in example 23 step ii) was reacted with 3-

fluorophenethylamine using the method of example 7 step ii) to give the title compound.
"H NMR 90°C & (pmsoy 7.39-7.33 (1H, m), 7.12-7.02 (3H, m), 6.86 (1H, d), 6.75 (1H, d),
3.73-3.66 (1H, m), 3.52-3.47 (2H, m), 3.28-2.74 (14H, m), 1.75-1.45 (12H, m).

MS (Multimode +) 543.2 [(M-salt)+H]"

Example 37

N-Cycloheptyl-N-(2-{[2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-NJ-[2-(3-hydroxyphenyl)ethyl]-B-alaninamide bis-

N\/\NJ\/\ /\/©\

2TFA

trifluoroacetic acid salt

HO

The acrylamide as prepared in example 23 step ii) was reacted with 3-
hydroxyphenethylamine hydrochloride using the method of example 7 step ii), but adding

3 equivalents of triethylamine to the reaction mixture, to give the title compound.
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2- phenyl et hyl am ne and heating the reaction at 65C for
180 h. 1H NV\R S (DMSO) 11.74 (1H, s), 10.16-10.11 (1H,
worpQos@782 8. 35 (41-1, m, 7.39-7.23 (5H, 15 mPCT/GB2007/004861
6.89-6.84 (1H, m), 6.78-6.73 (11-1, m), 3.65-3.58 (2H,
m, 3.28-3.09 (8H, m, 2. 97-2. 93 (2H, m, 2.88-2.77
(4H, m, 1.21 (6H, s), 1.00-0.89 (9H, m. M
(Multinmode +) 527.2 [(Msalt)+H + Exanple 39 20
3-[{N-[2-(4-Cnhl orophenyl)ethyl]-[i-alanyl}(2-{[2-(4-hy
dr oxy- 2- oxo- 2, 3-di hydro-1, 3-
'H Wﬁ@bm %%0)77 W @1@4 la»zb]xern HO&)GB hsl(nana)ne]ss% & ﬁmaH%hy.n-
acetate diacetic acid S

| prop
3.67(1Hy mD3|254eIJ48 (23w, 3038).8763P6 m?drﬁ@z%dﬂﬁom%l 81
nz +
Mg{@hﬁﬁ@oﬁﬁfﬁ? %%12 g%sﬁlpﬁgt] hyl propyl ) am no] et hyl }

[ 2- (4- hydr oxy- 2- oxo- 2, 3- _
di hydr o-1, 3- benzot hi azol - 7-yl ) et hyl ] carbamate C.)~~O
Exampg48 HO 9 S -( H\O OH The sub-title conmpound was

N R E RS b By PR RO AR, forbpsh 3P0 [ 4t dify-2-oxo-
2,3ndikiy ditoel SR npothidzoBT-yl)ethytjaadsalettyil)op-aldntmamidettion

froman SCX cartridge, followed by flash
triflyprgaesticgeihsalt on silica using 10% 0. 880

nw S
J@V

The title compound was prepared by the method of Example 7 step ii), using 1,1-dimethyl-

2TFA

2-phenylethylamine and heating the reaction at 65°C for 180 h.

'H NMR & (pmsoy 11.74 (1H, s), 10.16-10.11 (1H, m), 8.85-8.35 (4H, m), 7.39-7.23 (5H,
m), 6.89-6.84 (1H, m), 6.78-6.73 (1H, m), 3.65-3.58 (2H, m), 3.28-3.09 (8H, m), 2.97-2.93
(2H, m), 2.88-2.77 (4H, m), 1.21 (6H, s), 1.00-0.89 (9H, m).

MS (Multimode +) 527.2 [(M-salt)+H]"

Example 39
3-[{N-[2-(4-Chlorophenyl)ethyl}-p-alanyl}(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)amino]-2,2-dimethylpropyl acetate diacetic acid

AL

A
H N 0
o )\ 2AcOH

salt
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amoni a i n ethanol:ethyl acetate (2:3) as eluent. 'H

NVR S (DMSO) 7.41-7.26 (5H, m, 6.84-6.64 (2H, m,
WG2@8/01p4 d), 3.43-3.39 (2H, m, to 3.22-3. 1FCT/EB2007/004861

nm, 3.14-3.12 (2H, n), 2.76-2.65 (2H, m, 2.65-2.54

(2H, m, 2.38-2.22 (2H, M ,,0.82-0.70 (6H, M. M

(APCI +) 474 [MrH + i) Bendyl

(3- chl or o- 3- oxopropyl ) [ 2- (4-chl orophenyl ) et hyl ] car barma

g 0 0O 15 T tit
) Rhelard bylone 2 stimei ot mingledy BZES, *'Wé’mé%. ey
dlhg&‘odl SBenIRRA 90 jctyecaMaigte3 step i). iii)

(4- Chl orophényl )ethyl]-(3-al anyl } (2-{[2-(4-hy

droxy 2 oxo 2, 3-di hygfFo<l,3- i0
benzot hi azol - 7- yI)etamao}%h m no] - 2, 2- di met hy
t

| propyl acetate diace 008/075026
PCT/ GB2007/ 004861 82 CI N~~,¢N H HOS -~(O

H- 2AcOH O The an1 .s pY epared n exanple 39 step
1) was reacted mnth -Cld chlori as prepared in
exanpl e 39 step || usy n St he net hod of exanple 6 step

iv). The residue was p fled by revegse phase HPLC
(20-60% acetonitrile in aqueous annonlun1acetate) to
give the title 5 conpound. 'H NMR 6 7. 30, SZH
Thedgub trtlepcpmppmnd wyas pepared by |.the gypthogd of x:eq! e lcp)tep iii) using 3-amino-

2,25 1[%%?6)84}18%'_} -ol. n?he e 1%% gﬁf(t:llgks :&'ﬂ%blgg?egt% éé%ggfrgﬁgﬂ #&hlelution

from an SCX cartridge, followed by flash chromatography on silica using 10% 0.880

ammonia in ethanol:ethyl acetate (2:3) as eluent.

'H NMR 8 omsoy 7-41-7.26 (SH, m), 6.84-6.64 (2H, m), 5.04 (2H, d), 3.43-3.39 (2H, m),
3.22-3.17 (2H, m), 3.14-3.12 (2H, m), 2.76-2.65 (2H, m), 2.65-2.54 (2H, m), 2.38-2.22
(2H, m), 0.82-0.70 (6H, m).

MS (APCI +) 474 [M+H]"

ii) Benzyl (3-chloro-3-oxopropyl)[2-(4-chlorophenyl)ethyl]carbamate

SOSwes

O%\O
The sub-title compound was prepared by the method of example § step ii) using the acid as

prepared in example 3 step i).

iii) 3-[{N-[2-(4-Chlorophenyl)ethyl]-B-alanyl}(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)amino]-2,2-dimethylpropyl acetate diacetic acid salt
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M5 (Multinode +) 591.2 [(Msalt)+H + 10 Exanple 40
N3-

W 200847300d¢ or ophenyl ) et hyl ] - N- ( 3- hydr oxy- 2, 2- di PEL/OBR@E7004861
pyl)-N-(2- { [2-(4-hydroxy-
2- 0x0- 2, 3-di hydro-1, 3- benzcnéy azol - 7-yl ) et hyl ] am no} et
hyl ) - p- alanlnan1de dlacetlc acid salt A ON\ANN H
HO S 2AcOH H O OH 15 The acetate ester as prepared in

exanpl e 39 step iii) (50 ng) was dissolved, inya

m xture of THE (2 n1)nand water (0.2 m) rthi um
hydr oxi de nonohydrate (10. S de nd the
reaction nixtr as st?frg|%¥\¥%$ t efperature for
90 min. A sech portion of (] /thi hydr oxi de
monohydr at®dO(10{5 B8y) was addéd, followed by methano
(0.5 m) and 20NtRe reaction ture was stirred at

roon1tenperatur5 oer ni ght . The reacti ojhdpgp quenched
with acetic acid, then all so Véﬂis were renoved by
evaporation. The residue was purlfled by reverse

Thehafr aklptdpateddn 6RAMmple SHatiptiy whﬂeaﬂeQMQhSaMHMIt1MS prepared

in GOUBIOTb SR IR G SR SSETPBD 16D MR fesxisoes pified by
rev%l?sglgh%% l_PIIﬁJ? @2(‘-3% %cet%ﬂnl? 1% Zﬂl{egy#ﬂ%&g%m?%%@ag? ’t(l)_lglvg Xhe title

cofip@@d0. 72 (6H, m). MS (Miltinode +) 549.2
[(Msalt)+H + 5 Exanple 41
N1- (2, 3-D hydro-1H-inden-2-yl)-M(2-{
'HW({% ngw 221{@507 ) @ZHJI dYSITPEIH,3), 6.65 (1H, d), 3.81-3.64 (2H, m),

enzot lazol - 7- am no
3.3V et hiy(4FL, N85 2 QOﬁlﬁgw(;lDblth 2.0(pC4l, shilrdnoble sh0£5-0.76 (6H, m).
MS (Multimode +) 591.2 [(M-salt)+H]"

Example 40

N’-[2-(4-Chlorophenyl)ethyl]-N-(3-hydroxy-2,2-dimethylpropyl)-N-(2-{[2-(4-hydroxy-
2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-p-alaninamide diacetic

H
HO S

N 2AcOH
H OH

acid salt

The acetate ester as prepared in example 39 step iii) (50 mg) was dissolved in a mixture of

THF (2 ml) and water (0.2 ml). Lithium hydroxide monohydrate (10.5 mg) was added,

and the reaction mixture was stirred at room temperature for 90 min. A second portion of

lithium hydroxide monohydrate (10.5 mg) was added, followed by methanol (0.5 ml) and
the reaction mixture was stirred at room temperature overnight. The reaction was
quenched with acetic acid, then all solvents were removed by evaporation. The residue

was purified by reverse phase HPLC (20-60% acetonitrile in aqueous ammonium acetate)

“to give the title compound (8 mg).
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trifluoroacetic acid salt NN N H HOS ~ H\O 2TFA

~0 i) Benzyl [2-(2, 3-dihydro-1Hinden-2-yl am no)ethyl]
WO 200847309€r oxy- 2- oxo- 2, 3- di hydr o- PCT/GB2007/004861

1, 3-benzot hi azol - 7-yl ) et hyl ]carbamate O o N' ' NH HO

S N~ H O 15 The al dehyde 8@3 prepared in Exanple 1

step ii) (4.2 g) was added to a m xture of 2-

am noi ndane hydrochloride (3.8 g) and sodi um hydrogen

carbonate (1.85 g) in a mxture of THE (80 nm) and

water (8 m), and the reaction mxture was stirred, at
! f : d); 6. 7P0 / 149 Y/96 {WE 5), 2.76-
H L 3 L L G B e L ey
2.531t0H Jre), 1 Rk8d®Hos), 88210 BH(6Hhm)a further 18 h. The

ct.i o h .t h saturated 20 aqueous sodi um

Mi@@?lgﬂé’ﬁe\gg%%zi&&sa&%act ed with ethyl gcet ate (x3),

washed with brine, dried (anhydrous Na2SO4), filtered

and evaporated. The residue was purified by flash WO
Exampdy 4175026 PCT/ GB2007/ 004861 84 chromat ogr aphy on

i Lyi si ng eth di C 8t hane: (530 H0)1, 1.
N TP SRR 2 2B R SR o2 s s
beh&thidiel- e ethy i) dniirf ety )i Vh(2ep oy lahel)-Bt Aamindmidebis-

resulting white solid was collected by filtration to
triflugroagetic acithsalt t | e conmpound. 5 ' H NMR 90C b ( DMSO)
9.72 (1H, s), 7.62-7.54 (5H m, 7.48-7.41 £4H m,

6.96 (IH d), 6.90 (1Hy d), 531 (2H 4 (1H,
m, 3.72-3.62 3 _-8-5 9 (2H),
2.95 (2H, t). Benzy|,\/6\3*"w
{2-[acryl oy S 'Eydro-lH—' en-2-yl)am no] et hyl }
[ 2- (4- hydroxy- 2- \<2, 3-

H Y, 2TFA

i) Benzyl [2-(2,3-dihydro-1H-inden-2-ylamino)ethyl][2-(4-hydroxy-2-0x0-2,3-dihydro-
1,3-benzothiazol-7-yl)ethyl]carbamate

OYO

N\/\NH
HO S
” .
e}

The aldehyde as prepared in Example 1 step ii) (4.2 g) was added to a mixture of 2-
aminoindane hydrochloride (3.8 g) and sodium hydrogen carbonate (1.85 g) in a mixture of
THF (80 ml) and water (8 ml), and the reaction mixture was stirred at room temperature
for 15 min. Sodium cyanoborohydride (1.4 g) was added, followed by acetic acid (1.9 ml)
and the reaction stirred for a further 18 h. The reaction was quenched with saturated
aqueous sodium hydrogen carbonate, extracted with ethyl acetate (x3), washed with brine,

dried (anhydrous Na,SQ,), filtered and evaporated. The residue was purified by flash
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25

i 0 di hydro-1, 3-benzot hi azol -7-yl )ethyl ] carbamate 0_~

o O N/~ N HOS N~ HOThe amne as prepared in
wex@spr®26ll step i) was reacted with 5 equi val BCIL/6BoG07/004861

triethylam ne, 4 equivalents of chlorotrinethylsilane

and 1 equival ent of acryloy%4chloride usi ng the

nmet hod of exanple 7 step i).” On warm ng to room

tenperature a further 2 15 equival ents of

trleth am ne, and, 1.

f o
ChrEREDEGIPY fECTR SP g sy BT BHhon (-5 shenEipe to ehyl
ace®dtd [ 1r0@%)fa9 %ldenh Th-Er}@mH%ex\kw t?itd‘i@t%d 20 2kl tabetheand i r@su?mng

equl val ents of acryl oyl | ori de was added, and t

white x¢lid waswedlested by édi;atwanngwg theysubolitta Q(@Fm%lfl@tt ure, f or
a further 2 h. The reaction mxture was diluted with
di chl or onet hane, washed wth 2M aqueous HCI, dried

'H faviRygireus o5 $9%) (1H, is), tes2ed smleemrmuMe:d 0491 #1)y6.96 (1H, d),
t he sub- t|tIe 20 con?ound "H N g
6.99 (84, ), 58 1(BH, sk 2441 ey, 372 ém(SH) m)63 936456(%142});326 (2H),
29?( 6,09-6.06 (2H, m, 5.55 (114, s), 5.01 (2H s),
g01H ), 404(114, n, 3.48-3.46 (1 H m,
3.35- 3.34 (2H, m), 3.22-3.02 (3H, n), 2.89-2.84 (2H

ii) % 7?{@%}/%8@(% éhhg%;orllff n\ﬁon 220y )83./1‘1913(?]%t ?fl}[Z (4-hydroxy-2-0x0-2,3-
N -(2-
S ot

benzot hi azol - 7-yl ) et hy no } |
et hyl ) - N3- ( 2- phenyl et w (3-al ani nam de
bis-trifluoroacetic a salt OO~ HHOS -~( H~O

. 2TFA 5 The acryl am de as pyepgred in Exanple 41 step
||) (190 ng) was dlssolved [ ethandD (20

HO

The amine as prepared in Example 41 step i) was reacted with 5 equivalents of
triethylamine, 4 equivalents of chlorotrimethyléilane and 1 equivalént of acryloyl chloride
using the method of example 7 step i). On warming to room temperature a further 2
equivalents of triethylamine and 1.6 equivalents of chlorotrimethylsilane were added, and
the reaction stirred for 1 h. The mixture was cooled to 0°C, and 0.3 equivalents of acryloyl
chloride was added, and the mixture was stirred, warming to room temperature, for a
further 2 h. The reaction mixture was diluted with dichloromethane, washed with 2M
aqueous HCI, dried (anhydrous Na;SOy), filtered and evéporated to give the sub-title

compound.

'H NMR 90°C & (pmsoy 7.34-7.28 (SH, m), 7.16-7.11 (4H, m), 6.72-6.67 (2H, m), 6.09-6.06
(2H, m), 5.55 (1H, s), 5.01 (2H, s), 4.84 (1H, s), 4.04 (1H, m), 3.48-3.46 (1H, m), 3.35-
3.34 (2H, m), 3.22-3.02 (3H, m), 2.89-2.84 (2H, m). 2.73-2.66 (3H, m).
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m ), phenethylamne (50 ng) was added and the m xture

was stirred at 50C for 18 h. A second portion of
w@hb@setdogs am ne (100 ng) was added and the m xXea¥/6BNHG/004861

stirred at 50C for a further 24 h. Athird portion of

phenet hyl am ne (100 nm) maszgdded and the m xture was

stirred at 50C for a further 2 days. The solvents were

renmoved in vacuo and the 10 residue was purified by

i h chro r aph si a usi,ng efhyl ,acetate

i) o304 D siRer e & D5 et B arfov el e 22e b e

B B B i uoroaceti

acid k&t m xture was stirred at roomtenperature for 2 h.
Toluene (1 m) was added to the reaction and al

| due was

solvents were renoved j,n vacu® (x3). The
purified by rev E LC 5-95%15 agetonitrile
i n aqueous E@gﬂi;g:EFVE the Nt1& cdipound (26 ng). 'H

NVR 90C 6 ( 34-7. 21 m, 7.16-7.15 (2H m,
6.83 (1H, dY© 6.V4 B1H d), 76 (1H, m) 3.57 (2H,
t), 3.27-3.19 (6% . 3. 11 (Gr% 3. 00- 2. 94
(4H, m), 2.83 HOt) 20 Mul t i modle +) 545. 2
[(Msalt)+|—|]+ V\D 2008/ 075026—FCT/ GB2007/ 004861 86

4
Thr SRS s il 4hien ) 920 mg)ares el s etpane! €0
ml), ))hé\ﬁetl(yl’ml{uha(i’\%ng)/d'aﬁxddea and the mlxture was stirred at 50°C for 18 h. A
0X0- 2, 3- dlhgdro nzot hi azol -

secqhil ROHiER R P n@@yéanaﬁ? K% me) wasad ?4 %/‘ff? '38 Péé&:‘éf{ Was sfirreg at 50°C
forsa%ﬁ J{\w t\hhld g’ion }Jﬂgletffy%nfﬂe\(@()? E)Awﬂ‘gdded and the mixture

acry are e 41 step 11 0 ng
was\sisrreti aéﬁ?@ﬁxﬂ alfurthﬂr Iiadmk IhﬁSsolen)s were removed in vacuo and the

3-chl oro 160 s adde o
resiiog it @UUASA B NHSna PEBRY DeHe: 4y th ey R eleggwo.
chéﬂéﬁlgstgll‘s%&hw n ERYPMREhtd & tM@@lU@nt@ Ngthé Regidi€ SWad t@ate@svith

purified (a%b | ash chr omat og rap(ﬁ on silica_ using

hydroger bramédeatlewt %00¥gtiondn aerficiagidt(d midsand somixgurg was stiged at
roo?rg G %%‘.’tlﬁe t rtair] }gla 8@1&% {lyllnl)%&a traggegintgglrl% %ﬁg%n%ﬁﬂ&a}?l s(%mﬁts were

rerﬁ&ledﬁm Oibub me)C @hb@eﬁdlle@va(sﬁadﬂiﬁ):d b& mdvetsle@hm;e(HBLQ (55 %
stirred at raoomtenperature for uene (1 m)

acqfpritrieicaqueeyst Heb r te £8Ys the tills, aoramm@&% ewb-s wer e

'"H NMR 90°C & (pmsoy 7.34-7.21 (7H, m), 7.16-7.15 (2H, m), 6.83 (1H, d), 6.74 (1H, d),
4.76 (1H, m), 3.57 (2H, t), 3.27-3.19 (6H, m), 3.15-3.11 (6H, m), 3.00-2.94 (4H, m), 2.83
(2H, v).

MS (Multimode +) 545.2 [(M-salt)+H]"
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removed in vacuo (x3). The residue was purified by
reverse phase HPLC (5-95% acetonitrile in aqueous
WA BAB/0T02Qi ve the title conmpound (19 ng). 15 'PCTNVB2®0QN4861
6 (DVMBO) 7.34-7.27 (3H, m, 7.21 (3H, d), 7.14 (2H,
s), 6.81 (1H, d), 6.72 (18|6| d, 4.73 (1 H t), 3.55
(2H, s), 3.21-3.11 (12H, m, 2.51 (2H, m, 2.95 (21-1,
m, 2.80 (2H t). M5 (Miltinode +) 579.2
[(Msalt)+H + 20 WD 2008/ 075026 PCT/ GB2007/004861 87
Exa rff?le 43 N -(2,2-Dinethyl propyl)-N -(2- {
N-[1- @3 t’ixm)b?heﬁwe&:ﬂ}mﬂ%z 3-dhy ot o indeR 2ROV (27l @ Frydroxy-2-

oxo-@,ﬂ@hydmsl,p@e@@otmhb%ybhﬁm]hmnh}ytl}wﬁﬂaﬂwnmmedes-

mﬂbll%a rlfl(goa'facetlc acid salt & N~NNI OH HOS
ygroacefic aci 0 The title conpound was prepared by the
nmet hod of Exanple 7 step ii), using 3-

met hoxyphenet hyl am negq ' H N (1 H s),
10. 18-10. 12 Ng, 8948 N XL 26 7. 22
(IH, 10 m, 8-6.80 (4H, 6.H8-6.73 (1H, m,

3.75 (31-4¢p . 64- 3. 58 H m, 3.26-3.07 (I OH
n, 2.94-2.75 {6 n, 0.9 .87 (9H, m. M
(Mul tinode +) E 2[(M +H| + Exmmpl e 44 15
-(2, 2- D net hyl pPopyI ) - -(3-fluorophenyl)ethyl]-
-(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-
The ﬁidr?llyadﬁdb s, p'fe;b‘mafdzimtﬁ)daamdﬁ 417$ty;b )i p€209Inhg) was dissolved in ethanol (15

ml), §?;ﬂh %ﬁwﬂptlhg;laml @gé?&m\;j&% a cllesd aEnrdI t{lé r%%[tggcv%sl s%rreg { room
temperature for 5 days. The solvents were removed in vacuo and the residue was purified
by flash chromatography on silica using ethyl acetate (100%), changing to 1% 0.880
ammonia and 10% methanol in ethyl acetate as the eluents. The residue was treated with
hydrogen bromide 30 wt % solution in acetic acid (3 ml), and the mixture was stirred at
room temperature for 2 h. Toluene (1 ml) was added to the reaction and all solvents were
removed in vacuo (x3). The residue was purified by reverse phase HPLC (5-95%

acetonitrile in aqueous TFA) to give the title compound (19 mg).

'"H NMR 90°C § pmsoy 7-34-7.27 (3H, m), 7.21 (3H, d), 7.14 (2H, s), 6.81 (1H, d), 6.72
(1H, d), 4.73 (1H, t), 3.55 (2H, s), 3.21-3.11 (12H, m), 2.51 (2H, m), 2.95 (2H, m), 2.80
(2H, 1).

MS (Multimode +) 579.2 [(M-salt)+H]"



10

20

HO9 S N~ HZ2TFA O The title conpound was prepared
by the nethod of Exanple 7 step ii) using 3- 20
wo bawsnopbenet hyl ami ne. "H NVR 8 (DMSO) 11. 74 (HE¥/GB007/004861
10. 16-10. 12 (1H, n), 8 85-8.49 (4H, m, 7.42-7.35 (1H
n, 7.18-7.07 (31-1 : 6%? 6.84 (1H, m, 6.77-6.73
(1H, m, 364356(2H 28-3.07 (10H, m, 2.96
(2H, t), 2.87-2.75 (4H, n),097087(9Hn)V\D
2008/ 075026 PCT/ GB2007/004861 88 M5 (Multinode +)
ExampleAy (M sal t)+H + Exanple 45 N - (2-{

N'Jéiﬁﬁﬁ]ﬂm?g ﬁi‘?by?) Mp-ﬁz%ﬂﬁ)f&’{ﬁz%x?; DRARRARS-AZRbenzolirzol-7-

et h

yl)(tﬂyilahhsd}ethybwHW@FMPWO)&yMDeﬂUHP&hWIMNM'aHI na
e bis-trjfluoroacetic acid salt N~~-N v "N H HO
tr‘@:‘omﬁf’eﬁ'ﬂﬂ,&' alt'y Benzyl

[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydro-1, 3-benzog azol - 7-yl)
ethyl] {2-[(2-methyl-2y 10 ph nyl propyl) m et hyI }
carbamate Oo N o

H _ |

2TFA

The title compound was prepared by the method of Example 7 step ii), using 3-

methoxyphenethylamine.

'"H NMR & (omsoy 11.74 (1H, s), 10.18-10.12 (1H, m), 8.89-8.47 (4H, m), 7.28-7.22 (1H,
m), 6.88-6.80 (4H, m), 6.78-6.73 (1H, m), 3.75 (3H, dd), 3.64-3.56 (2H, m), 3.26-3.07
(10H, m), 2.94-2.75 (6H, m), 0.98-0.87 (9H, m). |

MS (Multimode +) 529.2 [(M-salt)+H]"

Example 44
N'-(2,2-Dimethylpropyl)-N’ -[2-(3-ﬂuorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-oxo-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-trifluoroacetic

acid salt

N
N 2TFA

The title compound was prepared by the method of Example 7 step ii) using 3-

fluorophenethylamine.

'H NMR 8 pmsoy 11.74 (1H, s), 10.16-10.12 (1H, m), 8.85-8.49 (4H, m), 7.42-7.35 (1H,
m), 7.18-7.07 (3H, m), 6.88-6.84 (1H, m), 6.77-6.73 (1H, m), 3.64-3.56 (2H, m), 3.28-3.07
(10H, m), 2.96 (2H, t), 2.87-2.75 (4H, m), 0.97-0.87 (9H, m).
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The al dehyde as prepared in Exanple 1 step ii) (2.0 g)
was added to a solution of (2-

woreaoRprso26 phenyl propyl )am ne (1.54 g) in a m xPCF/6BG07/004861
THE (40 m), water (9 m), and acetic acid (592 ul),
and the reaction mxture was,,stirred at room ‘
tenperature for 30 mn. 15 gdiunmcyanoborohydride
(0.65 g) was added and the reaction stirred for a

rther 18 reaction was quenched wth
Nﬂi@%ﬂﬂ5w@a+&gﬁé%ﬂii§@§ﬁ hydr ogen carbonate, extracted
wth ethyl acetate (x3), washed with brine, dried

(anhydrous Na2SO4), filtered and evaporated. The
Exampleddfe was purified by flash chromat ography on silica

[ t hanol, i n i chl or omet.hane,. (1 , 2.

N (TR IERT 2 w2 il AR TS eRaSidob Ty HlinBReny-n-
2-gitiyR-2( Ipith [ ehylMhyl P 14nihdmede bis-trifluoroacetic acid
N R N AP
salf 2- (4- Hydr oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi azol - 7-yl )

et hyl ] am no}ethyl)-N - ,

(2- met hyl - 2- phenyl propy|;) - N3- (£ phenyl et h 3-al anin

am de bis-trifluQroacetNg_ae] drsal ~ 2TFA

HOV5 The titl npound mas’brepareﬁ by the nethod of

Exanple 6 Sh@ usi ng the Yne as prepared in
Exanpl e 45 step L) And 4 equivdl ents of
chlorotrinmethyls e. A seco porti amFAaf the acid
chloride in dichlor&nethane dded, and the m xture

stirred for a further 3 h. The&reacti on m xture was
diluted with nmet hanol and the solvents were renbved
in vacuo, prior to the hydrogen brom de deprotection.
i) BCnzyH[ IR RIrb6BNVEGk0-D13-dihy ldeH 3 Denzotiaddd-710)ekidy1 2-4ethyl-2-
) 8. 728’!-13.48 %4H, m, 7.44- ; 16 (104, m, GQ%ZQY(%@H( d), d
phaqyipropy Dranipalethyeprbamates- 3. 46 (2H, ), 3.25-2.71 (16H,
m, 1.39-1.26 (6H m. NS (Miltinode +) 561.2
[(Msalt)+H + '5 Exampte Y46 N3-
[ 2- (2- Chl or ophenyl ) et hydJ AV- (4, 4-di f| uor ocycl ohexyl) -
N -(2- { [2-(4-hydroxy-2-oxo-

The aldehyde as prepared in Example 1 step ii) (2.0 g) was added to a solution of (2-
methyl-2-phenylpropyl)amine (1.54 g) in a mixture of THF (40 ml), water (9 ml), and
acetic acid (592 ul), and the reaction mixture was stirred at room temperature for 30 min.
Sodium cyanoborohydride (0.65 g) was added and the reaction stirred for a further 18 h.
The reaction was quenched with saturated aqueous sodium hydrogen carbonate, extracted
with ethyl acetate (x3), washed with brine, dried (anhydrous Na,SOy), filtered and
evaporated. The residue was purified by flash chromatography on silica using methanol in

dichloromethane (1, 2, 5, 10%) as the eluents t‘o> give the sub-title compound (1.65 g).

MS (APCI +) 520 [M+H]"
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2, 3-di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no)
et hyl)-J3-al aninam de bis- trifluoroacetic acid salt O
woRdoshrd2N \ H C HOS N~ 2TFA H O 20 F R¢1/GB2007/004861
Benzyl
{2-[acryl oyl (4, 4- d|f|uorocy%bohexyl)an1no]ethyl}
[ 2- (4- hydr oxy- 2- oxo- 2, 3-
di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl ] car bamate WO
2008/ 075026 PCT/ GB2007/004861 90 0_~ Oo0o O N'-~ N
HOS N~ HOFF The anine as prepared in Exanple 4
ii) ﬁ/:-‘ ?ﬁs)o %&ﬂif/g%oﬁy@g?n@n?!(&m% '13 B—éﬂgot@l?agol)ﬂ )yl)emslﬂarhhnlhl}ethyl)-zv‘
(2- rhethybmderwprapylyﬂ\é;(lz -phbmydethyle-P¢ daningnidg blsetrlmgrqape)tlcamdi salt
the reaction was stirred at roomtenperaturg for 5 h.
0. 5M Agueous 5 lithium hydroxi@e (9.89 m 5 added
and the m xture yas stiH fgﬂ\g/iyr ’ The
m xture was ac 2M aqueo , extracted
with ethyl ace e (3 X 50 m washed with brine,
dried (anh SM), filtered and evaporated. The

resi due was purﬁ Xed by flasb-shronmat ggraphy on
silica using 5% metB®anol in -@

oronet hane as el uent
to give t he sub- title conmpountk4ds a mhite solid (O 29
"H NWMR 6 DI\/ISO)74272(% S
Th tle Qpngg)upjdl_ pyas mepa@dﬂg the gl&tl"()gﬂ Eﬁimpkj ep 1v) using the amine as

prepared in Example 45 step i) and 4 equivalents of chlorotrimethylsilane. A second
portion of the acid chloride in dichloromethane was added, and the mixture stirred for a
further 3 h. The reaction mixture was diluted with methanol and the solvents were

removed in vacuo, prior to the hydrogen bromide deprotection.

'H NMR 3 (omsoy 11.75 (1H, s), 10.18-10.13 (1H, m), 8.76-8.48 (4H, m), 7.44-7.16 (10H,
m), 6.82 (1H, d), 6.77-6.73 (1H, m), 3.53-3.46 (2H, m), 3.25-2.71 (16H, m), 1.39-1.26
(6H, m). '

MS (Multimode +) 561.2 [(M-salt)+H]"

Example 46
N-[2-(2-Chlorophenyl)ethyl]-N'-(4,4-difluorocyclohexyl)-N'-(2-{[2-(4-hydroxy-2-oxo-
2,3-dihydr0-1,3-benzothiazol—7-yl)ethyl]amino}ethyl)—B-alaninamide bis-

trifluoroacetic acid salt

Ql
HO

w

2TFA

i) Benzyl {2-[acryloyl(4,4-difluorocyclohexyl)amino]ethyl}[2-(4-hydroxy-2-oxo0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyljcarbamate
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(2H, s), 3.41 (2H, m, 3.20 (2H, m, 3.05 (1H, m,
2.70 (2H, m, 2.51 (2H, m, 2.07-1.87 (4H, m,
wa2®8/015026 (4H, m). M5 (APCI +) 560 [ MrH] + 15PCT/B2007/004861
N3- [ 2- (2- Chl or ophenyl )ethyl]-N - (4, 4-difl uorocycl ohexy
[)-N-(2-{ [2-(4-hydroxy-2-90
0xo0- 2, 3-di hydr o- 1, 3- benzot hi"azol - 7-yl ) et hyl ] am no} et hy
)-(3-al ani nam de bis- trifluoroacetic acid salt O N
HC HOS N~ 2TFA HOF F 20 The title compound
was prepared by the ne i [
the acrylam de as prepared in Exanple 46 step i) with
2 equi val ents of 2-chl orophgnet hyl am ne. The WO
‘ ©1 solvents were
removed i n vacuo, and the resifdue azgptroped with
acetonitrile and tol yen hél L esi was di ssol ved
in acetic acid rathe an dichloro -t ane for the
hydrogen broni depgepry ith
t ol uene and acetonitri
reverse phase HPLC. 5 Hi 5F) 10. 14 (1H, s),
7.48 (1H, m, 7. 40 (1H 7 33 fZHF n) 6 86 (1H,
m, 6.76 (1 H, 5
Thezamige 3s prepagH in Ev)(ameledist 191(1 £) Waszdlsselveéllp TH)F (29 ngjyy and NN-

O

g, ONBY2 a}) (aBd €iel reacdiphamg|sjiered gl ool terperdtuakd for ddr. At §Ml Adpeeys

L) -N - (2- - (4- hydr - 2- QXO0-. .

ity by 80 T it 00 Frgure vy s g Gethpr 20 The
mixtuRI VAR BRI W 3M aqueous HC, extracted with ethyl acetate (3 x 50 ml),
washed with brine, dried (anhydrous Nast4), filtered and evaporated. The residue was

purified by flash chromatography on silica using 5% methanol in dichloromethane as

eluent to give the sub-title compound as a white solid (0.29 g).

'H NMR & (pmsoy 7.42-7.26 (5SH, m), 6.78 (1H, m), 6.69 (1H, m), 6.26-5.64 (3H, m), 5.06,
(2H, s), 3.41 (2H, m), 3.20 (2H, m), 3.05 (1H, m), 2.70 (2H, m), 2.51 (2H, m), 2.07-1.87
(4H, m), 1.81-1.45 (4H, m).

MS (APCI +) 560 [M+H]"

ii) N’-[2-(2-Chlorophenyl)ethyl]-N'-(4,4-difluorocyclohexyl)-N'-(2-{[2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino } ethyl)-B-alaninamide bis-

trifluoroacetic acid salt

Ci
HO

2TFA

The title compound was prepared by the method of Example 7 step ii) using the acrylamide
as prepared in Example 46 step i) with 2 equivalents of 2-chlorophenethylamine. The



20

trifluoroacetic acid salt N'"-" NN v _NC H HOS

N~ 1s HOF F 2TFA The title conpound was prepared
whyooshesoeet hod of Exarrpl e 46 step ii) using 3-PCT/GB2007/004861

chl orophenethylamine. "H NVMR 6 (DMSO) 7.36 (3H, m,

7.25 (1H, m, 6.85 (1H d) 16 75 (1H, d), 6.54 (2H,

s), 3.85 20 (1 H, : 39(2H, t), 3.26-3.16 (4H,

m, 312(2H t) 301289 (4H, m, 2.84 (2H, t),

solveéltsl\xeri g‘ggoYetAl)Hn vmu Zgé? t(h%?%(}\}wgo 5_ ggsﬂ&zaceton?thle and toluene.
The 1[Ee§1gh§ lalgﬁ gfgwl%m 2R8I LT R tlﬁ%l%@ﬁl%ﬂ&gg &2 the Birogen

np

bromim?— <E®rqtdst'©ml, andariemgnedevitytojuene apdiacetatiittile rforeyparidination by
2 ) %&{C[Z (4- hydr oxy- 2- oxo-

reverse gi % 1, 3- benzot hi azol - 7-yl ) et hyl ] ani no} et hyl ) - (
3-al anl nam de b| s- tri fI uoroacetl c acid salt 5~- cl
N~NI | F The

' NMR et WA ST Hpt BABH4 01 D, oA KBl B kil 526 B, ),

6764703 1oy 5 P4SRUEIE 6 S5 T, i SR GRSy 0. 2.0

(2L, W), 216 1783 (4EHm)) .84-1.60 @EBE)( 1H, n), 3.44 (2H, t), 3.20
MS é%uf_l'ﬁgﬁo%lé+§'5§'19.2 g(%\/ll_!’salg))ﬁ-H]S' 13 (2K t), 3.07-2.77 (6H,

Example 47
N’-[2-(3-Chlorophenyl)ethyl]- N'-(4 4-difluorocyclohexyl)-N'-(2-{[2-(4- hydroxy-2 0X0-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-

f~ L,

~2TFA

trifluoroacetic acid salt

HO

The title compound was prepared by the method of Example 46 step ii) using 3-

chlorophenethylamine.

'H NMR & pmsoy 7.36 (3H, m), 7.25 (1H, m), 6.85 (1H, d), 6.75 (1H, d), 6.54 (2H, s), 3.85
(1H, m), 3.43 (2H, 1), 3.26-3.16 (4H, m), 3.12 (2H, t), 3.01-2.89 (4H, m), 2.84 (2H, t), 2.79
(2H, 1), 2.72 (2H, ), 1.81-1.60 (4H, m), 2.14-1.92 (4H, m).

MS (Multimode +) 581.2 [(M-salt)+H]"
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(2H, t), 2.12-1.91 (4H, m, 1.84-1.60 (4H m. M

(Multinmode +) 581.2 [(Msalt)+H + Exanple 49 ,|s
WOONBe0BA7I03¢ 4- Di chl or ophenyl )ethyl ] -N - (4, 4-di f | BOF/GBY®7004861

hexyl )-N - (2-{[ 2- (4- hydr oxy- 2-

oxo-2,3-dihydro-1,3-benzothkﬁzol-7-y|)ethy|] am no)

et hyl)-1-al ani nam de bis- trifluoroacetic acid salt C

~N~N"Vv N\VI GO HHOS N~ 2TFA HOF F The

tit|e, conpound was prepared by the nethod of Exanple
EX@BPLng ii) using 3,4- 20 dichlorophenethylanineﬁpWD

3 49 ' 1 ©2- droxy-2-0xo0-
ALK BIAEL (R SR e
2,3Hlihygro-B3A@ngdthiazoky-ylethydaminojethyl)-p-abanimaritg bis-) |

3. 25 (2H, t% (8:19 (2H t), 3.13 (2H t), 3.03-2.90
triflyoroaggticacidsalt’, "72° 4p 1y 215-1.92 (4H, ),

1.84-1.60 (4H m. M5 (Miltinpde +) 615.1 cl
[(Msalt)+H+ 5 Exanple 50 mem
By N -(2-{
x0- 2, 3- di hydr o- H

1, 3- benzot h -yl ) et hy i no} et hyl) - p-al ani nam de
bis-trifluoroacgtif acid s N~~-Nv N\ I O H HOS
Nom(' 2TFA H O K\ 2TFA

F*F

The title compound was prepared by the method of Example 46 step ii) using 4-

chlorophenethylamine.

'H NMR 3 omso) 10.15 (1H, s), 7.41 (2H, d), 7.30 (2H, d), 6.86 (1H, m), 6.76 (1H, m),

' 3.85 (1H, m), 3.44 (2H, 1), 3.20 (2H, 1), 3.19 (2H, 1), 3.13 (2H, t), 3.07-2.77 (6H, m), 2.72
" (2H, 1), 2.12-1.91 (4H, m), 1.84-1.60 (4H, m).

MS (Multimode +) 581.2 [(M-salt)+H]"
Example 49

N’-[2-(3,4-Dichlorophenyl)ethyl] -Nl-(4,4-diﬂuorocyclohexyl)-N’-(2-{[2-(4-hydr0xy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amine}ethyl)-B-alaninamide bis-

Cl
N\/\NJ\/\” cl
N
2TFA
H
0 FFF

The title compound was prepared by the method of Example 46 step ii) using 3,4-

trifluoroacetic acid salt

dichlorophenethylamine.
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10 The title conmpound was prepared by the nethod of
Exanpl e 36, using 3- chlorophenethylam ne. '"H NVMR 90C
WG 2(0BNBEQR6 7. 37-7.22 (4H, m, 6.85 (1H, d), 6. 7BCT/GBR007/004861
d, 3.73-3.67 (1H, m, 3.47 (2H, t), 3.27-2.95 (12H,
nm, 2.83 (2H, t), 1.74-1.45 {,12H, m. 15 M5 (Ml ti node
+) 559.2 [(Msalt)+H + Exanple 51
N3-[ 2- (4- Chl orophenyl )ethyl ]-N -cycl oheptyl -N - (2-{

1 NRS s R0 o iy 30e (B0 Tk ) AEn gy 6:86 (1H, m), 675 (1H, m)

3.85 ?Haﬁh fmﬂ 34572t Bos 9a¢etii §, el thrsal 13.035.96X4 2.87-
( b E%{S) d p) FAQO OThgztléle corrpéjc()ukrlfm)
27M$Hpmézr9atfeh95ﬂ4lﬂhe) r’rE&4hb606‘fH ERanpl e 36, using 4-
| or.ophe i, ne irring the reaction m xture at
M%@ﬁ%@’ﬁﬁ%ﬁ%ﬁ&éﬁ‘m& ]urther 3 days after the 18 h
at 50C, and azeotroping with toluene and net hanol

after the deprotection.. WO 2008/ 075026
Expaplec3007/ 004861 94 ' H NVR 90C S (DVs0) 7.37 (2H,

v sy Apy PP o ST gy gy e

1 31beMoﬂmﬁol-(73§a)dthyﬂam1|HB}e(tMle-Bl-dtﬁJﬁiﬁanﬁdéﬁi@-.tl?iﬂuoroacetic acid salt
[(Msalt)+H + 5 Exanple 52 N -Cyclohepty I-N -(2- {

[ 2- (4- hydr oxy- 2- oxo- 2, 3- dlhydcp 1, 3- benz zol - 7-
yl)ethyl]am no}ethy])- \C}% -th enyl) e -D-al anin
am de bis-tri oacet i saIfN Cl
HO
2TFA
'

The title compound was prepared by the method of Example 36, using 3-

chlorophenethylamine.

'H NMR 90°C & (pmsoy 7.37-7.22 (4H, m), 6.85 (1H, d), 6.75 (1H, d), 3.73-3.67 (1H, m),
3.47 (2H, t), 3.27-2.95 (12H, m), 2.83 (2H, t), 1.74-1.45 (12H, m).
MS (Multimode +) 559.2 [(M-salt)+H]"

Example 51

N*-[2-(4-Chlorophenyl)ethyl]-N'-cycloheptyl-N'-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-

1,3-benzothiazol-7-yl)ethyllamino}ethyl)- B-alaninamide bis-trifluoroacetic acid salt
N\/\NJK/\ /\/©/

2TFA

HO

The title compound was prepared by the method of Example 36, using 4-
chlorophenethylamine, stirring the reaction mixture at room temperature for a further 3
days after the 18 h at 50°C, and azeotroping with toluene and methanol after the

deprotection..
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H~ I\ N"H HOS N~ 2TFA 10 O The title
conpound was prepared by the nethod of Exanple 51
W@ gi0sg7d2¢ 2- thi enyl)ethylam ne. "H NVR S ( DVMS)T/GB37/004861
(1 H d), 6.99-6.97 (21-1, m, 6.86 (1 H d), 6.75 (1
H d), 3.73-3.66 15 (1H, 39,4 3.49 (2H, t), 3.28-2.83
(14H, m, 1.75-1.47 (12H, . M5 (Multinode +) 531.2
[(Msalt)+H + Exanple 53 N -Cycl oheptyl-N3- [2-(3, 4-d
i fluo rophenyl)ethyl] -N -(2- {
[ 2- (4- hydroxy-2-o0x0-2,3 20
'H NMN%@C]& gMJgJO?WZﬁ @'}ﬁ%ﬁ'ﬂﬂbﬂle&m'd@({nﬁ% 675 (1H, d), 3.72-3.65
ani nami de 'bis-trifluofoaceti ¢ acid sal
(11—Nm)1\B49[\12P{ 1), 325-H8BO 4, ), +. 74T (IQHThe. titl e conpound

repare e d of Exanple 37 using 3,4-
MSW‘PIEB‘P %ﬁ%ﬂ%‘f%@ﬁ?lgg ydrochl ori de, and heating the
reaction for a further 18 h at 60C. WD 2008/ 075026

PCT/ GB2007/ 004861 95 The resi due was di ssolved in
Exaoplei2 aci d rat her than di chl oromet hane for the

R PSR P S3BR10

yl)&hﬁlarﬁiho%th?‘)qNs B-@- ﬂlfen@ﬂk’thyl])ﬁ aBnfandidé big- ﬁ'iﬂlioroﬁée,tlc acid
72,94 (21-1, t), 2.82 (4H, m, 1.75-1.59
salf gH ). 1.53-1.44 (4H ). MBS (Miltinode +) o

[(Msalt)+H + S
\
N\/\NJ\/\ /\/Q

2TFA

HO

The title compound was prepared by the method of Example 51 using 2-(2-
thienyl)ethylamine.

'"H NMR & (pmsoy 7-36 (1H, d), 6.99-6.97 (2H, m), 6.86 (1H, d), 6.75 (1H, d), 3.73-3.66
(1H, m), 3.49 (2H, t), 3.28-2.83 (14H, m), 1.75-1.47 (12H, m).
MS (Multimode +) 531.2 [(M-salt)+H]"

Example 53
N'-Cycloheptyl-N°-[2-(3 4-difluorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-o0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyljamino}ethyl)-B-alaninamide bis-trifluoroacetic

acid salt

N 2TFA

The title compound was prepared by the method of Example 37 using 3,4-

_ difluorophenethylamine hydrochloride, and heating the reaction for a further 18 h at 60°C.



20

Exanple 54 io
N - Cycl oheptyl - N3-{2-[ 3-(di fl uoronet hoxy) phenyl ] et hyl)
W0 M08Z084 2- (4- hydr oxy- 2- oxo- PCT/GB2007/004861
2, 3-di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no} et hyl )-p
-al ani nam de bis- trifl uorq§ceti c acid salt Al N-~~N
[ N\ I O HHOFF S Ni 2TFA O The title conpound
vvas prepared by the nethod of Exanple 37 using {2-[3

e Lt B AP ) O A S

bro@u@héﬁgge@&hane for the hydrogen brom de deprotection.
MR 6 (DVSO 11.73 (1 H s), 10.13 (1 H s), 8.61

(2H, bs), 8.54 (2H, bs), 7.41 (1 H n), 7.24 (1 H,

s ok o, F 3712 1580 3 W g, m,

3.46(61% 1)5 p5-33208H( &b, 3Jos)(2H2t)9a 9@2(2H1¢) 2)82 (3HBin)( #15-1.59 (8H,
75-1.60 (81-1, m), 1.49 (4H m. M5 (Mil'tinode
m), 1»*;'343941‘ (éHEmMsal t)+H + WD 2008/ 075026

Q! Exanple 55 N
MS @{t Esﬁng&%fa‘?ﬁq di f 1 uorophenyl )ethyl] -N -(2-
{ [2- (4 hydr oxy- 2- oxo- 2, 3-

di hydr o- 1, 3- benzot hi azol - 7- yl)ethyl]am no)ethyl)-[i-al
Exaﬁ‘fﬂ‘h%ﬂn de bis-trifluoroacetic acid salt F O ~_ HF

N'-¢FohepFy V2 HEPB-(dP1dbromethoxy)phenyl]ethyl}-N'-(2-{[2-(4-hydroxy-2-oxo-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-

N\/\N/U\/\ /\Q\

2TFA

trifluoroacetic acid salt

HO

The title compound was prepared by the method of Example 37 using {2-[3-
(difluoromethoxy)phenyl]ethyl}amine hydrochloride. The residue was dissolved in acetic

acid rather than dichloromethane for the hydrogen bromide deprotection.

'"H NMR § (omso) 11.73 (1H, s), 10.13 (1H, s), 8.61 (2H, bs), 8.54 (2H, bs), 7.41 (1H, m),
7.24 (1H, 1), 7.16 (1H, m), 7.10 (2H, m), 6.87 (1H, m), 6.75 (1H, m), 3.68 (1H, m), 3.45
QH, t), 3.24-3.10 (6H, m), 3.05 (2H, bs), 2.96 (2H, m), 2.81 (4H, m), 1.75-1.60 (8H, m),
1.49 (4H, m).

MS (Multimode +) 591.2 [(M-salt)+H]"
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The title conpound was prepared by the nethod of
Exanpl e 54 using 2,4- difluorophenethyl am ne
whyasotheoride. | HNVR S (DVBO) 7.42 (1 H, mPCTGB3007/M004861
H m, 7.09 (1 H m, 6.89 (1 H m, 6.77 (1 H m,
,0 3.68 (1H, m, 3.46 (2H, , 3.21-3.12 (6H, nm), 3.06
(2H, t), 2.96 (2H, t), 2.82°(4H, m, 1.75-1.60 (8H,
m, 1.47 (4H, m. M5 (Miultinode +) 561.2 [(Msalt)+H +
Exanpl e 56 15
Exampley3 ohept yl - N3- [ 2- (2, 3-di f | uorophenyl)et hyl]-N - (2-

a - -2,3-
RSB sl AR oy v
dnhydrmm3elsedzoﬁuuoﬂ-f7l-)d)nthad]mtmo}etlwdb-ﬁ -alamhinangige bis-triflaorggeetic

‘ié H~ 2TFA O The title conpound was prepared by the
acif s oq of Exanple 54 using 2,3- 20

di fl uor ophenet hyl am ne hydrochloride. 'H ( DMSO)
7.33 (L H m, 7.21 (24, t), § 90 (1 H, .78 (1 H,
) 3K . 6H, m,
, |1.73-1.10 (8H m, 1.49
CT 2007/ 004861F 97 MS
( I w q | e 57 NS3-
[2-(2-Chl oro-4- M rophenyl) £t hyl ] -cycl oheptyl -

(22 g [2-(4- hydrox;QZ 0x0-2,3- 5
1
T F Rt S MR e Frefol B XA Ming 20,

difidofSphdnethyMrhindl higidfgkchloride.

'H NMR 8 (pmsoy 742 (1H, m), 7.23 (1H, m), 7.09 (1H, m), 6.89 (1H, m), 6.77 (1H, m),
3.68 (1H, m), 3.46 (2H, t), 3.21-3.12 (6H, m), 3.06 (2H, t), 2.96 (2H, t), 2.82 (4H, m),
1.75-1.60 (8H, m), 1.47 (4H, m).

MS (Multimode +) 561.2 [(M-salt)+H]"

Example 56
N'-Cycloheptyl-Ns-[2-(2,3-diﬂuorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-oxo-2,3- '
dihydro-1,3-benzothiazol-7-yl)ethyljamino}ethyl)-B-alaninamide bis-trifluoroacetic

acid salt

N\/\NJ\/\ F

HO
2TFA

The title compound was prepared by the method of Example 54 using 2,3-
difluorophenethylamine hydrochloride.

'H NMR 8 (pumsoy 7.33 (1H, m), 7.21 (2H, 1), 6.90 (1H, m), 6.78 (1H, m), 3.67 (1H, m),

3.46 (2H, t), 3.26-3.12 (6H, m), 3.05 (4H, m), 2.81 (4H, m), 1.73-1.60 (8H, m), 1.49 (4H,

m).
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20

HOS N~ 2TFA O The title conmpound was prepared by
the nmet hod of Exanpl e 54 using 2-chl oro-4-

w0 bawsopbenet hyl am ne hydrochl oride. 10 ' H NVRPGI/GBMBOP04861
11.74 (1 H, s), 10.13 (1 H, s), 8.61 (4H, bs), 7.47
(2H, m, 7.25 (1 H, t), 6.%;(1 H m, 6.76 (1 H m,
3.68 (1 H m, 3.46 (2H, t),”'3.20 (6H, m, 3.05 (4H,
t), 2.83 (4H, m, 1.76-1.60(8H, m, 1.48 (4H m. M

(Mil ti rpde + 2 salt)+H + 15 Ex le 58
Msl\ﬂw‘é?l’f‘lo %éb?%ﬂi-?@lﬁb% I5- di 12| :“or ophenyl ?g{)h; ]-N
-(2- { [2-(4-hydroxy-2-o0xo0-2, 3-

- di hydro-1, 3-benzot hi azol - 7-yl ) et hyl ] am no} et hyl ) - ( 3- al
Exampleivi de bis-trifluoroacetic acid salt F N~~~N V' N

E S, N~ 2TF Th it
N - Cirort tehenEe bRl s Rihebt f N ATREF P By 2-0x0-23-
ihgukd-4 SLRR6ARAAY73yT) 1&@&.@ hyy-ipciianiien? @06 A¥iBli3 Foaceti
dll_l CT(? GB2007/ 004861%535}', NI\/Rws;tosél:DJ (allDlll\;SO) 7. 03- 61. 98 acetic
acidsalt mj, 6.86 (1 H d), 6.75 (IH, d), 3.71-3.66 (1 H,
m, 3.48 (2H, t), 3.29-2.83 (14H, m, 1.74-1.45 (12H,
n).(g/ISA((jI\/UItirr})de +)|5ﬁ1i2[(ﬁ\5£|2f)+|—|]+ anmpl e 59
Nt - (1- Adamant yLget b Nl -{2- - h
r oxy- 2- oxo- 2, f ydr or-qT,/Sf\ nzothié -7-

HO
”{ 2TFA

The title compound was prepared by the method of Example 54 using 2-chloro-4-

zol

Cl

fluorophenethylamine hydrochloride.

'H NMR & (omsoy 11.74 (1H, s), 10.13 (1H, s), 8.61 (4H, bs), 7.47 (2H, m), 7.25 (1H, 1),
6.87 (1H, m), 6.76 (1H, m), 3.68 (1H, m), 3.46 (2H, 1), 3.20 (6H, m), 3.05 (4H, t), 2.83
(4H, m), 1.76-1.60 (8H, m), 1.48 (4H, m).

MS (Multimode +) 577.2 [(M-salt)+H]"

Example 58

N'-Cycloheptyl-N-[2-(3,5-difluorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-oxo-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amine}ethyl)-B-alaninamide bis-trifluoroacetic

F
N i /\/@
N\/\ J\/\ F
HO S
INi 2TFA
0]

The title compound was prepared by the method of Example 37 using 3,5-

acid salt

difluorophenethylamine hydrochloride.



yl)ethyl]am no}et hyl)-N3-(2-phenyl ethyl)-[i-al ani nam d

e bis-trifluoroacetic acid salt HOH HO S H- 2TFA
w@2008/073028enzyl {2-[ (1-adamant yl met hyl ) ani no] er¢yiGB2007/004861

}[ 2- (4- hydroxy- 2- oxo- 2, 3-di hydro-1, 3- benzot hi azo

| -7-yl)ethyl] carbamate | \9 OYO NNH HOS HO

The al dehyde as prepared in éxarrpl e 1 stepii) (2.7 9)

was di ssolved in THE (66.6 mM) and water (13.3 ni)

RS ol AR AR LT T 0 e 0

3.48@@[{,%5,'3(193@8@3[4}% H), 15adi yseypRpbor ohydri de (0.88 g)
was - added and the mxture stirred at roomtenperature
MS @fultigrode +Thel . 2{M-sal®Hds diluted with ethyl acetate
and washed with water, then brine, dried (anhydrous
MpSH), filtered and evaporated. The residue was
s ExiMpled3oed using adsorbtion, then elution froman SCX

cartridge to give the sub-title conmpound (3 . 20 MB
N‘\(kpdam@ntﬂwt{u%i-ﬁfﬂw-mwlms@z‘ewg%?r1@mh97l%%mmhiazol-7-

oty e X R STR i i s driflugsageeti acd sl

~yl)ethyl]am no}et hyI)-I\B-(Z-ph%ny et hyl ) -(3: ni nam d
e bis-trifluoroacetic a¢id salw
N\/\N H

HO S
N~< 2TFA
o) :

H

10 i) Benzyl {2-[(1-adamantylmethyl)amino]ethyl}[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]carbamate

OYO

N
" NH
HO S
~~<
H
O

The aldehyde as prepared in Example 1 step ii) (2.7 g) was dissolved in THF (66.6 ml) and
water (13.3 ml) was added, followed by l-adamantanéniethylamine (2.3 g), and then acetic

15 acid (0.42 ml), and the mixture was stirred for 2 h. Sodium cyanoborohydride (0.88 g) was
added and the mixture stirred at room temperature for 18 h. The mixture was diluted with
ethyl acetate and washed with water, then brine, dried (anhydrous MgSQO,), filtered and
evaporated. The residue was purified using adsorbtion, then elution from an SCX cartridge
to give the sub-title compound (3 g).

20

MS (APCI +) 536 [M+H]"
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20

25

HHO/ S AH 2TFA 0 5 The am ne as prepared in

Exanple 59 step i) (0.8 g) was dissolved in
walr@klooroeset hane (60 m ), chlorotrimethyl sil aPer/G82@4/004861

g) and triethylam ne (0.51 g) were added, and the

m xture was stirred at rooggten‘perature for 90 mn.

The solution of acid chlori (1 eq) as prepared in

Exanple 5 step ii) was added, and the m xture was

stirred at roomtenperature for 3 h. Further portions

of chlorotrinethylsilane (0.54 g) and triethylam ne

e. L Sl 1-7-

e B R 2 e o rpthizol-7
yl)etthysl]aamnd}eztﬂlyl)aNf’ @pb@iydmhxihB(alarmcp)mdrablsadﬂe@toa‘zﬂﬁld atidesalt

mxture was stirred at room tenperature for 18 h. The

sol vents were renoved in vacuoo and the r esy & Was
di ssolved in ethyl ac ate B
sat ur at ed sodiumyHyd génﬁrhbon e 3\DI uton>dil ute

aqueoues HC brine, drie (anhyd us I\/gSO4)
filtered &g epgat resi due 15 was purified

by flash chrons aph i 1ica uspyi et hyl
acetate:i sohexa}n 1:1) el uent. The residue (0.18
g) was dissolved iIr aceti c acid (3.6 nl) and hydrogen

Thé %@fﬂg%@ grt%gre\ﬂ'tm %3(319 14l 15‘ (}383 g} Jwﬁs &Qéoqiv&i]m QidHldroM@fhane (60

he mxtJrevva room _
mlY, ehipertamethglsilare @.34.g)Med mmhgﬂamm (Qddi el were agided, and the mixture

| | ut dt i £ [
waf gl Fosa S meptere 8 A0M o eoatriond o BlheidEi L Sy
prePé’reg iy Exérgﬁe t5|s§épQ1) W43 2d0Em akd dle(rﬁl%tdi@ was stitrdd\VR r&om temperature

t), 7.28 (3H, 88 (1H, d), 7
for(31h—| F q-r)her goxggns( Qﬁ-«phlqwtnn@t s1lapgi 54 g') andgrlgthytagmne g() 81 g) were

adcﬁeji téeg i’nd)gigfe w%s s%m%é Eﬁro%”e&g?étb&ggg Q?Zﬁ'n ]1\} Rg‘tfl%}gbmon of
the(afd. ch$oride301ubibn ( Vet wasdided; and the. rixkurd/maa ktifradft-rodd '

2008/ 075026 PCT/ GB32007/004861 100 Exanple 60
temperature AofakPalht Yhssal YRpES WS Ffrpoyed.in VAo a?fﬁwﬁ FSsuey s digsolved

lut dilut
inghds %.eth%a%ﬂ*%“? Bita S Rt s gy arbeapis iy e
aquidoa¢sadiC hamnl tmepdsed (hnh)fdrwngs@I)L ﬁlteract and ealpprated. The residue

. was purified by flash chromatography on silica using ethyl acetate:isohexane (1:1) as

eluent. The residue (0.18 g) was dissolved in acetic acid (3.6 ml) and hydrogen bromide
30 wt % solution in acetic acid (1.8 ml) was added, and the mixture was stirred at room
temperature for 4 h. Methanol was added to give a clear solution and the mixture was
purified using reverse phase HPLC (5-40% acetonitrile in aqueous TFA) to give the title
compound (62 mg).

'H NMR 8 (pmsoy 7-35 (2H, 1), 7.28 (3H, d), 6.88 (1H, d), 6.77 (1H, m), 3.58 (2H, m), 3.35
(8H, m), 3.04 (2H, s), 2.94 (2H, 1), 2.82 (4H, m), 1.98 (2H, bs), 1.92 (1H, s), 1.69 (3H, 1),
1.61 (3H, d), 1.53 (4H, s), 1.49 (2H, s).
MS (Multimode +) 577.2 [(M-salt)+H]"



NN v NI Fi HHO2TFA s Oi)

N-[ (Benzyl oxy) car bonyl ] -N-[ 2- (3-fl uorophenyl)ethyl]-]|
wo 200807026 HOv N\ F O-Oio The sub-title cpopcBaw7/004861

was prepared by the nethod of Exanple 3 step i), using

3- fluorophenet hyl am ne. ' INWR b (cDC13) 8.72 (IH,

bs), 7.34 (3H, m, 7.20 (3H, , 6.96-6.77 (3H, :

5.15 (1H, bs), 5.10 (1H, bs) 3.82 (2H, d), 3.49 (4H,

8 (2H, d). 1s Ms (APCI -) 344 [MH ii) Benzyl

Exg§pkﬁﬂgro 3-oxopropyl )[ 2-(3-fluorophenyl) et hyl ] car bama
N‘Jé) A%n?ﬂﬁﬁn%?ﬁﬂ?-@’liﬂémem&%ml]-m@z {pz (4Mylrofy-&-oxo-

The sub-title conmpound prepared by the nethod of

2,3edihyghtoel 3-hengethjazpl- w&)ﬁﬂgll@nenmml) B@lwmkd@d“?'n

0. i1). The product acid chloride was used
m@“orrmh% aué%aﬁg next step. 5iii) N

-(1- Adanantylnethyl) N3- [ 2- (3(§Iuorophenyl yl]-N
-(2- { [2-(4- hydroxy 24 OXO0- '
2, 3-di hydr o- N azel /')Lgd)'el r_hyl )

3-al ani nam d s-trifluorogcetic a¢id salt

F H HO O 10 he-title conpound mas
pr epar ed h anple 59 step ii) using
the acid chl oli as jg!!éred in EXHifpl e 60 step ii),

and adding an extma 1.3 equivalents of triethylam ne
with the first addition of the acid chloride.

i) N-[(Benzyloxy)carbonyl]-N-[2-(3-fluorophenyl)ethyl]-B-alanine

O 0

The sub-title compound was prepared by the method of Example 3 step i), using 3-

fluorophenethylamine.

'H NMR § (e 8.72 (1H, bs), 7.34 (3H, m), 7.20 (3H, m), 6.96-6.77 (3H, m), 5.15 (1H,
bs), 5.10 (1H, bs), 3.82 (2H, d), 3.49 (4H, m), 2.58 (2H, d).
MS (APCI -) 344 [M-H]

ii) Benzyl (3-chloro-3-oxopropy!)[2-(3-fluorophenyl)ethyl]carbamate



"HNMR 6 (DVSO) 11.74 (1H, s), 10.15-10.13 (1H, 2 x

s), 7.38 (1H m, 7.12 (3H m, 6.86 15 (114, dd),
wW®2008/0¢sb2¢4, dd), 3.58 (2H, s), 3.10 (12H, n), PCBGBLEFH004861

m, 1.98 (2H, s), 1.92 (1 H, s), 1.72-1.49 (12H,

M5 (Ml tinmode +) 595.3 [(M :lt)+H]+ WD 2008/ 075026

PCT/ GB2007/ 004861 102 Exaﬁ’g e 61

N - (1- Adamant yl net hyl ) - N3-[ 2- (4-fl uor ophenyl )et hyl ]-N

-(2-{ [2-(4-hydroxy-2-0x0-

2-
2, 3-di hydro-1, 3- benzot hi azol - 7-yl yl]am no} et hyl ) - (
3-al ani nam de bls-cﬁ/t%lh/u\oroaceti ¢cid salt F ON \
NN H HO2TF A O~ e ~Ni't De”cOMpouRd was prepar ed

by the nethod of Exanple 6Q using 4-

fl uor ophenet hyl am ne. Noofretbanol was added prior to

the HPLC purification. '"H NVR 6 (DMSO) 11.74 (1H, s),

10.16-10.14(1H 2 8.53-8.56 (31-1, m, 7.31

(2H, m 10 7.16 (2 ,686(1H d), 6.75 (1 H,
358(2Hn) 3.(911 m, 3.04 (1 H s), 2.92

d),
The_Lsujaznty c4)g1;i011§ aﬁfren}\]gdm% %gsiﬁxégglgé step it), Lsing the acid

& §diint9x§ 113 6(%'9'"@1 odiRet acid chloride Was used directly in the next
aSI{r Mr HE Hydr oxy- 2 egp;{o 2, 3-di hydro-1 benzot?n azo

Ster 7 yI )et hyI ] ami no) ethyl)- NG-
(2-phenyl ethyl)-N -(tetrahydro-2Hthi opyran-4-yl)-p-al
ani nam de bis-trifluoroacetic acid salt \ N~ ~N v "N
iii) V' -HOA damantylmethy!)-N*-[2-(3-fluorophenyl)ethy1]-N'-(2-{ [2-(4-hydroxy-2-oxo-

2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]Jamino}ethyl)-B-alaninamide bis-trifluoroacetic

o
~"N N F
H .
HO S
N~< 2TFA
H
o

The title compound was prepared by the method of Example 59 step ii) using the acid

acid salt

chloride as prepared in Example 60 step i), and adding an extra 1.3 equivalents of

triethylamine with the first addition of the acid chloride.

'H NMR 5 (pmsoy 11.74 (1H, s), 10.15-10.13 (1H, 2 x s), 7.38 (1H, m), 7.12 3H, m), 6.86
(1H, dd), 6.75 (1H, dd), 3.58 (2H, s), 3.10 (12H, m), 2.81 (4H, m), 1.98 (2H, s), 1.92 (1H,
s), 1.72-1.49 (12H, m). '

MS (Multimode +) 595.3 [(M-salt)+H]"



~S H\O0 S 2TFA 20 The title conmpound was prepared by
the nmet hod of Exanple 6 steps iii) and iv) using
W@ edosampes o- 4H-t hi opyran-4-one. In step iv) theCT/GB2007/004861

material was azeotroped further with ethanol (x2) and
acetonitrile (x2). The resi 3};}9 was di ssolved in

et hanol and treated with 10%pall adi um on carbon, and
the m xture hydrogenated at 5 bar for 18 h. The

cat al yst WD 2008/ 075026 PCT/ GB2007/ 004861 103 was

Exarg by filtration and the solvents were renoved in
1 . e :
A R e L i

2,3ibyxbloel ,3bendvthinzol37-Fl) ety Hpmimgiefhyl rffHalaninamide bis-
¢ .%2- &4-‘1??/dr gfg/- - 0X0- 2, 3-di hydro-1, 3-
FIRAT2BEMCEEU 232 yI Y et hyl ] ani no)

ethyl)-N -(1-propyl butyl)-[i-al ani nam de bi F
trifluoroacetic acid It 10 ~N v "N I HO S
N-~ 2TFA H Q) B

[ 2- (4- hydr oX 0- 2, 3-di h%lr o-1, S-ﬁ)enzot hi azol - 7-yl)
ethyl] {2- am no] ethyl } carbamate OYO
NNH HO 8 sub-title conpound was
prepared by thH t hod anmpl e 12¥¥ep iii) using 4-

The title compound was prepared by the method of Example 60 using 4-

fluorophenethylamine. No methanol was added prior to the HPLC purification.

'H NMR 8 omsoy 11.74 (1H, 5), 10.16-10.14 (1H, 2 x 5), 8.53-8.56 (3H, m), 7.31 (2H, m,
0 7.16 (2H, m), 6.86 (1H, d), 6.75 (1H, d), 3.58 (2H, m), 3.16 (9H, m), 3.04 (1H, s), 2.92

(2H, 1), 2.81 (4H, m), 1.98 (2H, 5), 1.93 (1H, s), 1.72-1.49 (12H, m).

MS (Multimode +) 595.2 [(M-salt)+H]* |

Example 62
15 N'-(2-{[2-(4-Hydroxy-2-0x0-2,3-dihydro—1,3-benzothiazol—7-yl)ethyl]amino}ethyl)—NJ-
(2-phenylethyl)_—N‘-(tetrahydro-2H-thiopyran—4-yl)-|3-alaninamide bis-trifluoroacetic

acid salt

20 The title compound was prepared by the method of Example 6 steps iii) and iv) using
tetrahydro-4 H-thiopyran-4-one. In step iv) the material was azeotroped further with
ethanol (x2) and acetonitrile (x2). The residue was dissolved in ethanol and treated with

10% palladium on carbon, and the mixture hydrogenated at 5 bar for 18‘h. The catalyst
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heptyl ami ne. Acetic acid was added to the reaction and

the m xture was stirred at room tenperature for 30
worReeg/o@bor e t he additi on of sodi um cyanobor ohpd¥/G82007/004861

The reaction was stirred at roomtenperature

overnight. After work up tthPesidue was purified by

flash 20 chromat ography on_siTica using ethyl acetate

as eluent foll owed by adsorbtion, then elution from

SCX d di | ved
e e 5 BRI 0 e o
puri{%ian&%ngglg 4$). HCl, then saturated sodi um hydrogen

carbonat e sol ution, dried (anhydrous Na2SO4),
filtered and evaporated "H NVR 6 (DMso) 7.41-7.27

Heof), 5.10-4.99 (2H, 3. 41

M%éﬂpltl[r{;odegggégé&g é‘gyﬂH 2,772 64 (22? M,
252 (2H M, 243227(1H M, 1.35-1 13 (8H,

n), 092074(6H m. MS (Miltinode +) 4862[M+H]+

Exampleghdzy| {2-[acryl oyl (1-pr opyl but yl ) ami no] et hyl

3
Mg R AsRuBIEN PR b S g% dfdre; 11 Ho
bergzobhiazol47 ﬁ))éihyl]arrinu}emyl)ﬁv’e@q'mqiylhutﬁ)(-ﬁmlhmnﬁﬁu&t bis- i )
was reacted mnth 6 equivalents of  triethylamne, 5
triflpprogegticactd 31t ¢ or ot ri net hyl sil ane and 1.3
equi val ents of acryloyl chloride using the nmethod of
Exanple 7 step i). The reaction m xture was washed

with 15 2M aqueous HClI, rathergthan satur sodi um
hydr ogen car bonate, an ethyl cetate ma e el uent
for the flash g rNat o give the
sub-title com . 1H NI\/R6(DI\/SO)H11 69 11.55 (1H,
m, 9.97-9H6 ~gm), 7.46-7327 (5H, , 686665
(2H, m, 6.45-6, 1 H, 19-5.9

5. 71-5.57 (114, H1)Y, 5. 13-4. 99 (2H, QT%O 4. 47- 4. 25
(IH, m, 389368(1H m, 351337(2H m,
2.81-2.62 (2H, m, 49094 (I OH, m, 0.90-0.64

APCI 540
i) MQQ -G h}f@éﬂbéﬁég}a 5 éthbmor %ﬁ{l@tﬁlaml 7-yDethyl]{2-[(1-

pmk’én E}ﬁﬂ @?@ y ‘;f’gm}gwyls] g:mhﬁgr?etlh; )25N1

-(1- propyl butyl)-(3-al m de bis-trifluoroacetic

The sub-title compound was prepared by the method of Example 1 step iii) using 4-

heptylamine. Acetic acid was added to the reaction and the mixture was stirred at room
temperature for 30 min, before the addition of sodium cyanoborohydride. The reaction
‘was stirred at room temperature overnight. After work up the residue was purified by flash

chromatography on silica using ethyl acetate as eluent, followed by adsorbtion, then

elution from an SCX cartridge. The residue was dissolved in éthyl acetate, washed with
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25

acid salt WD 2008/ 075026 PCT/ GB2007/004861 105 N~~N

v NVl F H HS N~ 2TFA H O The title conpound
wor®sprepar ed by the nethod of Exanple 7 step PCYGB210MY04861
“the acrylam de as prepared in Exanple 63 step ii) and

3-fluorophenet hyl am ne. The pgaction tenperature was

i ncreased to 60C, and the reaction was stirred for a

further 24 h. The reacti on volune 5 was concentrated

0. 2%&[&% g?usiﬂgl’ th‘FH éat}l gc SO 1um ;/((r%g éarbon%%rsl%iutggC%rille%r(anhydrous

NaAdh P fetednd tehggorabdit i on from an SCX cartridge. The
resi due was di ssolved in acetic acid rather than

di chl oronet hane for the hydrogen brom de

|
Hmﬁ@%@oglb@fﬁgvers r@%ggwm% b, ng@ﬁg %2) b (2H v,

3. 2&3 (YB(z(HJ,hh), s2)77 264 17H( iIn)H2 58)2.58(B0-8),5743-287 (], m), 135 1.13
m, 7.20- 7.05 (3H, 6.87 (1 H, d),
(S%mﬁeoéioﬁ“@ﬁ"@ 69-3.58 (1 H, Sﬁ 3m216 3. 35 ng, n)?

8.05-2.91 (41-1, 2.88-2.70
Msﬁ(wﬁﬁg’&g*)im [m HaH w1 (31 1 11m(41 1, m,

0.93-0.81 (6H, m. M5 (Miltinode +) 545.2

ii) % j?é}[%g?ﬂ%%@?%@ ﬁmlﬂo]_epg'l}[g -(4-hydroxy-2-0x0-2,3-dihydro-1,3-

berlz8thid¥oNYS1)ethyt ;é’arﬁa@ﬁatg 3-di hydro-1, 3-
benzot hi azol - 7-yl ).et hyl ] am no} et hyl)-N - (1-propyl butyl

) - 1- al ani nam de- bi s- uoroacetic acid salt F O
NNN H HOS

The amine as prepared in Example 63 step i) was reacted with 6 equivalents of

triethylamine, 5 equivalents of chlorotrimethylsilane and 1.3 equivalents of acryloyl
chloride using the method of Example 7 step i). The reaction mixture was washed with
2M aqueous HCI, rather than saturated sodium hydrogen carbonate, and ethyl acetate was

the eluent for the flash chromatography purification, to give the sub-title compound.

'H NMR 3 (omsoy 11.69-11.55 (1H, m), 9.97-9.87 (1H, m), 7.46-7.27 (5H, m), 6.86-6.65
(2H, m), 6.45-6.37 (1H, m), 6.19-5.94 (2H, m), 5.71-5.57 (1H, m), 5.13-4.99 (2H, m),
4.47-4.25 (1H, m), 3.89-3.68 (1H, m), 3.51-3.37 (2H, m), 2.81-2.62 (2H, m), 1.49-0.94
(10H, m), 0.90-0.64 (6H, m).

MS (APCI +) 540 [M+H]"

iii) N’-[2-(3-Fluorophenyl)ethyl]-N 1(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-y})ethyl]Jamino}ethyl)-N '_(1-propylbutyl)-B-alaninamide bis-trifluoroacetic

acid salt
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, Th@tithfyq:c)m]P(gmgmasmpgxe)d_m’_the method of

N~ 2TFA 20 O The title conpound was prepared by the
nmet hod of Exanple 63 step iii), using 4-
w0 bawsopbenet hyl am ne. WD 2008/ 075026 PCT/ GB20R7Y/G82@6/004861
106 "HNWVR 6 (DMSO 11.73 (1H, s), 10.15 (1H, s)/
8.74-8.52 (2H, m, 7.34-7. Z?OgZH, nm, 7.21- 7.13 (2H,
, 6.87 (1H, d), 6.75 (11-1,°d), 3.71-3.32 (5H, m,
3.27-3.11.(4H, m, 3.03-2.89 (4H, m, 2.86-2.70 (4H,
m, 1.50-1.37 (4H, m, 1.31-1.11 (44 m, 0Q.93-0.81
(6H m. M5 (Miulti rmdeH+) 545@ [(Msalt)
Exanpl e 65 v

N
N3- [ 2- ( 2- Chl of{opRgny et\l(yﬁN)l\/jt\(‘{-\thr oxy- Z, 2-®i met hyl
propyl)-NI-é2 -(4-
hydr oxy- 2- 8%0- 2Y 3- 8i hydr o- i, 3-]benzot hi azol - 7-yl ) et hyl ]
am no) et hyl ) - fN-& ani nagide (S-triprewroacetic acid
salt 0 HCO HO's o,( HVO CH 2TFA 10 i) Benzyl

12-[acryl oyl (3- hydroxy- 2, 2-di et hyl propyl ) anm no
[ Y s y 5 E?;al%plepystgp ii) usir]lg the acrylamide

Z2 3-dih - - 7. h .
o R L e R AT S B
waEitraake t8$0%C.eidithe vaGionasststteddrn fartherdatal Bt isacfon volume
wagSRRCSTIE G GFap B APAGh BETYROVES SIBR AT UE 1 PRgrerigh. The
realESRAkRE WX m;ﬁﬂhtsd By SdBPotioh; thth bRMYoR Froh'h SERChitAle. The

mxture to warmto - room tehperature overnight. . _
residee etak dissolivad inraeetimacidvesive thani dichl@tdnsethaae fior thiChydrogen bromide

degﬁr%ttggtﬁé)s %g(ﬁ gze\agtgge{ﬂa \tglzlg}q?lgegle Il[l)g%ogé/ S'ﬁr? ot %§ kf)eovre]:xaste ephas-lc-erﬁPLC.

'"H NMR & pmsoy 11.73 (1H, s), 10.17 (1H, s), 8.80-8.57 (2H, m), 7.43-7.34 (1H, m), 7.20-
7.05 (3H, m), 6.87 (1H, d), 6.76 (1H, d), 3.69-3.58 (1H, m), 3.46-3.35 (2H, m), 3.31-3.12
(6H, m), 3.05-2.91 (4H, m), 2.88-2.70 (4H, m), 1.50-1.37 (4H, m), 1.31-1.11 (4H, m),
0.93-0.81 (6H, m). |

MS (Multimode +) 545.2 [(M-salt)+H]"

Example 64
N3-[2-(4-Fluorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-
benzothiazol—7—yl)ethyl]amino}ethyl)-N'-(1-propylbutyl)-B-alaninamide bis-
trifluoroacetic acid salt

F
. N\/\N/U\/\N
H
H

O S
”~<\ 2TFA
_ O
The title compound was prepared by the method of Example 63 step iii), using 4-

fluorophenethylamine.
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20 m xture of THE and water (10:3), and lithium

hydr oxi de nonohydrate (1.6 eq) was added, and the
worRosr®26t i rred at roomtenperature for 2 h. PCBEGBR007/004861

acid (3.3 eq) was added and the reaction was

evaporated to dryness. The glrggnge resi due was purified

by flash col utm WD 2008/ 075 PCT/ GB2007/ 004861 107

chromat ography on silica using ethyl acetate: THF (1:1)

Bt RS BRI b 2 Pl PR B 1D 721
, 9 3.7 i i

g B HBTE, 2130 0 B 3 1 . 05239

(4Hy)m), 288220 GB1, (D] .51 30(4¥B m)( BB -1s)1, (4. 70, §-3HO.8)(6HMS).

M%‘\é%@%%&%?éﬁé%ﬁ%%} i I?vr (3- hydr oxy- 2, 2- di net hyl
propyl)-N -(2-{[2-(4- 10

hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol -7-yl )et hyl ]
Examiple§5 et hyl ) - 1- al ani nami de bis-trifluoroacetic acid

3Sal N v' - . i
N icsoropbny et 8 G iffe Bl Be -0 1294
hyd¥oxy 2561092 3 hypdioyl ,3/Bedothizs obT-§ D ethe ] aimin e ehiy)-B-afminamide
_ st g‘ﬁwi ) and 2-chl orophenet hyl am ne. After the hydrogen
bisitxiflogoacgtic deidrsdltect i on the reaction nixture was
treated with |ithium hydroxi de nonohydrat eq) in
a mxture of nethanol apd wat e (2:1), and b M xture
stirred at rooml emerature f b, € cetic
acid was added

the reacti®n m xtygre was| stored in
the freezer e vveekend.kgie sol vents Gkre

renoved in Uécuo an® the residque was treated with
i t hi um hydr oxi d§{Tgnohydrate (Bogq) i reT&Am xture of
met hanol 20 and wat& (2:1), and the mixture stirred
at room tenperature overni ght. Excess acetic acid was
added and the reaction m xture was evaporated to

) JLEBE T IO o B R DA -2
0xd-@,3tdihydra-1,3henzgthbazol- 7y ethyllcarlsgnate 28 (4H, ),
6.88-6.82 25 (111, n), 6.78-6.72 (1 H n), 3.62-3.42

(12H, m, 3.20-3.09 (@ 2.87-2.77 (4H m,
0.0 |
\( 0
N\/\NJj\/
LT

S
MO oH

The amine as prepared in Example 39 step i) was reacted with 6 equivalents of
triethylamine, 5 equivalents of chlorotrimethylsilane and 1.5 equivalents of acryloyl
chloride using the method of Example 7 step i), allowing the reaction mixture to warm to
room temperature overnight.. The reaction mixture was washed with 2M aqueous HCl,
rather than saturated sodium hydrogen carbonate. The the residue was dissolved’in a
mixture of THF and water (10:3), and lithium hydroxide monohydrate (1.6 eq) was added,
and the mixture stirred at room temperature for 2 h. Acetic acid (3.3 eq) was added and the

reaction was evaporated to dryness. The orange residue was purified by flash column
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0.90-0.79 (6H, m. M5 (Multinode +) 549.2

[(Msalt)+H + WO 2008/ 075026 PCT/ GB2007/004861 108
WEX@RPT®266 N3- PCT/GB2007/004861

[ 2- (3- Chl orophenyl ) et hyl ] -] V- (3-hydroxy- 2, 2-di net hyl pr

opyl)-N - (2- { [2-(4- 7

hydr oxy- 2- oxo- 2, 3- di hydr o- 1,]30- benzot hi azol - 7-yl ) et hyl ]

arr} no} ethyl)-(3-al aninam de bis-trifluoroacetic acid

salt \ N~~~N.v . N\ | .C H - H)~ 2TFRA The
chrpmaf(’@racpmaﬂkfamglgﬁﬂ%a?eé%reﬂﬁﬁé”ﬁi%fx&wo??d@{#?f’@mmoma
to %;56 g{eeggbjtjt])g,coy,?ba,gi_& chl orophenet hyl am ne. 'H NVR 6

11.74 (1H, s), 8.99-8.41 (4H, m, 7.47-7.17

(4H, m, 691681(1H M, ,06.80-6.71 (1 H m,

'H%Mﬁﬁggszoz§%§'_’} ?(i?gH ggﬁgéoéloéﬁg"x?)”}éf17ﬁ%§67 (14,99, §36ks.55 (1,

m),( M4hts 36)(11&1 +th), FAG7-2. 9El((D/H§ ab)t B-62t89 BOHIhE 20677-1.58 (2H m), 0.78
- Di chl or ophenyl ) et hyl ] - N - (3- hydroxy- 2, 2-di m

(3}&59%9?96’@5) N - (2-{[ 2- (4 |
M%ﬁ;‘}{ ,%g}/ogtghgig?gé[g,{ thydr 0- 1, 3- benzot hi azol - 7-yl ) et hyl ]

inam de bis-trifluoroacetic acid
salt Nv NCI HCI HOS H OH 2TFA The title

i) (VB migraptzy Befug iy G BEtrmery tis P rom vy e
hy&%Q-g%IJ-Zésdlﬁé%od?%fbggzm12&05iyﬁﬁmylmnm(Y}eﬁYle-ﬂJﬂlalﬁﬁamlde
bls-trlﬂuoroacetlc acld salt

. O
\/\
HOJ@(; % ;
N S 2TFA

The title compound was prepared by the method of Example 7 step ii) using the acrylamide
as prepared in Example 65 step i) and 2-chlorophenethylamine. After the hydrogen
bromide deprotection the reaction mixture was treated with lithium hydroxide
monohydrate (6 eq) in a mixture of methanol and water (2:1), and the mixture stirred at
room temperature for 3 h. Excess acetic acid was added and the reaction mixture was
stored in the freezer over the weekend. The solvents were removed in vacuo and the
residue was treated with lithium hydroxide monohydrate (6 eq) in a mixture of methanol
and water (2:1), and the mixture stirred at room temperature overnight. Excess acetic acid

was added and the reaction mixture was evaporated to dryness, prior to purification by

reverse phase HPLC (as Example 7 i1)).

'H NMR & (pmsoy 11.73 (1H, s), 10.12 (1H, s), 8.61 (2H, s), 7.50-7.28 (4H, m), 6.88-6.82
(1H, m), 6.78-6.72 (1H, m), 3.62-3.42 (12H, m), 3.20-3.09 (4H, m), 2.87-2.77 (4H, m),
0.90-0.79 (6H, m).

MS (Multimode +) 549.2 [(M-salt)+H]"
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(1H, m, 6.80-6.71 (11-1, n), 3.63-3.52 (2H, M,
3.34-3.01 (14H, m, 2.94-2.74 (41-1, m, 0.94-0.74
W@ 8idg/om§o26 WO 2008/ 075026 PCT/ GB2007/ 004861  10BCT/WB2007/004861
(I\/UItinDde +) 583.2 [(Msalt)+H + Exanpl e 68
- Cycl ohexyl - N - (2-{
[2 (4- hydr oxy- 2- oxo- 2, 3- d|hy8ro-1,3-benzothiazo|-7- 5
yl ) et hyl ] am no} et hyl ) - N3-[ 2- (4- met hoxyphenyl ) et hyl ]-(3
-aI %n()iG\r;am' de bis- trifluoroacetic acid salt OO O1~1
"NH HOS N-~2TFA H O The title conpound
\2263-LhEdt3pR f)étlﬁ)h]imyh?dnﬁ&fy ﬁl-alﬂiﬁhﬂlyi'pl‘bbﬂ)-]v FR2- Y349

the acryl am ed as in Exanple step k
hy QY oo HO T ch R P aHReZO Dy D RN NS B-tlenirmide
7-140.12 (1 H, 1), 8.64-8.43 (4H m .
b‘sgf."?f'-"'i‘afé"‘(lgﬂasa']‘ 6. 836 8?(3H n, 6. A
(11-1, 1), 3.73 (3H, ), 3.55.3.44 (2H 1m3~G3.22-2.95
(9H ), 29076(6|H1 n 82-1 04 ( . W

(Mul tinode +) 8 |N3- {2-
[4-(Aminos u yI ) phenyl ] hyl }H N - cycl o hexyl -
-(2- { [2-g<hy@ y20x0-

di hydro- 1, 3- bengothi azol - )et hyl ] am no} et hyl)-p-al a
ni nami de bi s-trHfl oroacetl c a0Hd sald’Fo® 0/ S~NH

2 NONJI | \~~N
The title compound was prepared by the method of Example 65 step ii), using 3-

chlorophenethylamine.

'H NMR & pumsoy 11.74 (1H, s), 8.99-8.41 (4H, m), 7.47-7.17 (4H, m), 6.91-6.81 (1H, m),
6.80-6.71 (1H, m), 3.76-3.52 (12H, m), 3.26-3.08 (2H, m), 2.97-2.93 (2H, m), 2.87-2.79
(4H, m), 0.94-0.74 (6H, m).

MS (Multimode +) 549.2 [(M-salt)+H]"

Example 67
N- [2-(2,3-Dichlorophenyl)ethyl]-N'-(3-hydroxy-2,2-dimethylpropyl)-Nl-(2-{[2-(4-
hydroxy-2-0xo0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide

bis-trifluoroacetic acid salt

‘ 0O
H
/@(\/N\/\NJJ\/\N/\Q\CI
H
Cl
HO

N
OH 2TFA
H (0]

The title compound was prepared by the method of Example 65 step ii), using 2,3-

dichlorophenethylamine.

'"H NMR § pmso) 11.73 (1H, s), 9.00-8.51 (4H, m), 7.57 (1H, s), 7.37 (2H, s), 6.90-6.80
(1H, m), 6.80-6.71 (1H, m), 3.63-3.52 (2H, m), 3.34-3.01 (14H, m), 2.94-2.74 (4H, m),
0.94-0.74 (6H, m).
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H HOS N~ 2TFA 20 0 The title conmpound was

prepared by the nethod of Exanple 7 step ii) using the
wa@eomglzoecle prepared as in Exanple 12 step i)PCHO®2007/004861

4- (2- am noet hyl ) benzenesul f onam de. WD 2008/ 075026

PCT/ GB2007/ 004861 110 'H Ng@ S (DvMsO) 11.73 (1 H, s),

10.18-10.12 (1 H m, 8.91- 083 (4H, m, 7.63 (4H,

dd), 735(2H s), 6.89-6.83 (IH m, 6.75 (1H, d),

3. 59- 3. 2.96 (4H, m, 2.87- 2.77
MS(MulrlmOHf gs%%f?i“ %‘t)(*?'d)ﬂ m. M5 (I\/UItlerde +) 590

[(Msalt)+H + 5 Exanple 70 N -Cycl ohexyl - -(2- {

[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol -
Exmphzttﬁyl ] ami no} et hyl ) - N3- [ 2- (3- met hoxyphenyl ) et hyl ] - f -

N Rl RS Dl oS bR B AR ARy e
yl)&]ﬁyi]ﬁ‘lﬁlﬂfgétlﬁ?ﬁ -Pt M&lﬁx}pﬁér@hetﬂym pLalan@ndhiRle bis-
prep ared as in Exanple 12 step i), and 2.5

ﬁlqmoaeﬂtmmcsl sAlt 3- met hoxyphenet hyI amine. 'HNWR S
(DVBO) 11.76-11.72 (1 H, n), 10.17-10.13 (1 Ky m,

8.85-8.44 (4H, m), 7.26 (1 HO 151t), 6. 783 (4H,
n, 6.75 (1H, . \(?kl‘ . _3.58-3. H o,
304296(2 . 93-2.87 (2H Nm " 2. 5.2 77 (4H,

1. 06(1H m. M
M s +H]+ Exanmpl e 71 20

, 1.82- :
(|vum m)déo+) (
[2-( dr oxy- 2- 0R0FR, 3-di hydro-1

- Oycl ohexyi - ﬁ%z-g

3 benzot hi azol -
Th%{i%\%tp%})é@g] vga[%%)%pg eld) ‘t;y'\tlﬁé téo% o En%)}()}/ep;] setQ[Y 11} Estnli] lh]e acrylamide

prepared as in Example 12 step i), and 4-methoxyphenethylamine.

'H NMR 8 (pmsoy 11.73 (1H, s), 10.17-10.12 (1H, m), 8.64-8.43 (4H, m), 7.21-7.16 (2H,
m), 6.93-6.82 (3H, m), 6.78-6.73 (1H, m), 3.73 (3H, s), 3.55-3.44 (2H, m), 3.22-2.95 (9H,
m), 2.90-2.76 (6H, m), 1.82-1.04 (10H, m). -

MS (Multimode +) 541 [(M-salt)+H]"

Example 69

N*-{2-[4-(Aminosulfonyl)phenyl]ethyl}-N'-cyclohexyl-N'-(2-{[2-(4-hydroxy-2-oxo-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyljJamino}ethyl)-B-alaninamide bis-trifluoroacetic

0,..0
N I /\/@S\NH
N\/\N/U\/\N
H
HO S
¥
(0]

The title compound was prepared by the method of Example 7 step ii) using the acrylamide

acid salt

2TFA

prepared as in Example 12 step i), and 4-(2-aminoethyl)benzenesulfonamide.
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trifluoroacetic acid salt O N11-~“N'" v N\ OH H

HOS H~ 2TFA 0 WD 2008/ 075026 PCT/ GB2007/ 004861
waimsme2 i tl e conmpound was prepared by the nepdibdBeG07/004861

Exanple 7 step ii), using the acrylam de prepared as

in Exanple 12 step i), and ﬁ.ﬁ equi val ents of 3-

hydr oxyphenet hyl am ne hydro ﬂ oride and adding 2.5

equi val ent s of triethylanine to the reaction m xture.

1 1 1 . 20- 114

H M. e (311 L 55, B ke Pl w0 9433 s g pPam, ao)
7. 3§ (@ﬁ %16*8916)83 @Hﬁq)%élis %1Hda)03?96381(§§96# k)3 |3|,_0260%976 (4H, m), 2.87-
27(124H;m) m&321 ez(mW@ler n, 1.81-1.22 (911, ny,

M#Wﬁ%’i"ﬁ%i%%@ﬁ%@u e(7'\/g|ti mode +) 527. 4

N3-[2-(5-Chl oro-2-thienyl)ethyl]-N -cycl ohexyl -N -(2-{
[ 2- (4- hydroxy- 2- oxo- 2, 3-
Exampledio- 1, 3- benzot hi azol - 7-yl ) et hy! |

2PN AT 35 2 S ARG 901

yl)anmmnfb}mm)gvhpa(seﬂeumxymnwww phlamusapide bist,

usi ng 2-(5-Chl oro-2-

trifluoroacetic acid salt
2TFA

HO/I:;]:;\V/
N
0

The title compound was prepared by the method of Example 7 step ii) using the acrylamide

prepared as in Example 12 step i), and 2.5 equivalents of 3-methoxyphenethylamine.

'H NMR & (pmsoy 11.76-11.72 (1H, m), 10.17-10.13 (1H, m), 8.85-8.44 (4H, m), 7.26 (1H,
t), 6.87-6.83 (4H, m), 6.75 (1H, d), 3.75 (3H, s), 3.58-3.10 (9H, m), 3.04-2.96 (2H, m),
2.93-2.87 (2H, m), 2.85-2.77 (4H, m), 1.82-1.22 (9H, m), 1.14-1.06 (1H, m).

MS (Multimode +) 541.2 [(M-salt)+H]"

Example 71
N'-Cyclohexyl-N'-(2-{[2-(4-hydroxy-2-oxo0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-NJ-[2-(3-hydr0xyphenyl)ethyl]-B-alaninamide bis-

QL
H
N\V/A\N/H\V/A\N OH
HO S

N

H %

trifluoroacetic acid salt

2TFA
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t hi enyl ) et hyl am ne hydrochloride. 20 'H NVR 6 ( DVSO)
11.79-11.72 (1 H m, 10.15-10.11 (1 H m, 8.61-8.40
w@ 2d4dg/omyo2e 7. 01 (111, d), 6.89-6.84 (211, n), BCTEBEID7/004861
H d), 3.59-3.07 (11 H m, 3.04-2.96 (2H, m,
2.86-2.75 (411, m, 1.83-1.,22 (9H m, 1.15-1.02 (1H
. M5 (Multinode +) 551 [(Msalt)+H + WO 2008/ 075026
PCT/ GB2007/ 004861 112 Exanple 73

The bilq Smrg s prapipvitic Setnod U RRASHIE 7 o), hihl e ¢
acrflafal Sredardd RENFXaRIpARZD stdp i) ARty bdavdlans st byl ) - (3-al

ani nam de bis-trifluoroacetic acid salt OF N-—-N v
hydrpxyphepethydagineyy drogirionde gnd-adiinh 2 Steiquivaleats o gty lomine to the
rea rieqoar d by the nmethod of Exanple 71, using 3, 4-
cagiqn lgﬁhenet hyl am ne hydrochloride. 'H NVR 6 (DMVSO)

11.80-11.71 (1H, m, 10.11 (1H, s), 8.60-8.37 (4H, m,

. 7.46-7.36 (2H_ 10 m, 7.17-7.11 (1 H_m), 6. 886 84
H NMR) 6 miyso) 8 173-@Hy ), (19.20-10:)4 (1, gn), §%96@+(|1an1) 8.76-8.50 (4H,

3 <279 . 62 . , . : -
g PP ST, GV 15 o, b2 (S, 5.
3.1D (6Hs@),3)04-0.97 (BkanpRe887276 &6H, m), 1.81-1.22 (9H, m), 1.14-1.03 (1H, m).
MSN@/I&% ?ﬁ?g&%‘i"\r[@&%él{)[‘kﬁ-]( 4- hydr oxy- 2- oxo- 2, 3-di hydro-1

yl ) et hyl ] am no} et hyl)-N3-[(2S)-2-hydroxy-2-phenyl et hyl
]-11-al aninam de bis- trifluoroacetic acid salt O ~
ExadmpsR | H OH HO

N*-[2-(5-Chloro-2-thienyl)ethyl]-N'-cyclohexyl-N'-(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide bis-trifluoroacetic

Q \
H\/\NJ\/\N/\/ES>\CI
H

2TFA

acid salt

The title compound was prepared by the method of Example 71, using 2-(5-Chloro-2-
thienyl)ethylamine hydrochloride.

'"H NMR § pmso) 11.79-11.72 (1H, m), 10.15-10.11 (1H, m), 8.61-8.40 (4H, m), 7.01 (1H,
d), 6.89-6.84 (2H, m), 6.75 (1H, d), 3.59-3.07 (11H, m), 3.04-2.96 (2H, m), 2.86-2.75 (4H,
m), 1.83-1.22 (9H, m), 1.15-1.02 (1H, m).

MS (Multimode +) 551 [(M-salt)+H]"
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S N~ 2TFA H O The acryl anm de as prepared in Exanple
12 step i) (96 ng) was dissolved in ethanol (1.5 20

wOorkgog/0¢aDE) - 2- am no- 1- phenyl et hanol (75 ng) wasPEd8e007/004861
and the m xture was stirred at 50C for 18 h. The
solvents were renoved in vaqy9 and the residue was
re-dissolved in 98% formc acid (3 m) and stirred
vigorously under nitrogen. Palladium black was added
rtions every 15 mnutes (8 x 10 ng). The

Ex?@ﬂ@ﬁﬁbn was filtered, washed with formic acid (1 m)

N' TRyt V- [ @£ diFfdor b 5tbny] LU§l-2-HDg8 hydiréXyoy-dRe-2,3-
QEQ R f & dy)am& 20 8y[0750gﬂ ¥

| adi'um bl ack was adde
dlhwrd mmmam_ﬂ-yl)pﬂ@vlmmp}ﬁﬁbylwérlymnsmmwbpﬁ-é@ﬂeerqacetlc
au# The reaction was filtered, and the solvents
ved in vacuo. The residue was purified by
adsorbtion, then elution fro

fol | oned by reverse phase HPL tr|Ie |n
aqueous TFA) ; ; Oxg). 5 'H
NVR S ( DMSO) 7- 11 72 (1 0.15-10.10 (1 H,
m, 8.76-8K3 ) (5H m, 6.89-6.83
(1 H m, 6.78- (1 H 6 22 (1 H &_ 4. 93 4. 86
(114, ny, 3.60- (11H, 1, 2.88-2. 77T(4H,

1.83.1.02 (10H, ir) S (Mil ti node +) 527. 2
Thé ﬁﬁé( %ﬁ&u’h’(‘i‘]\i"as f_léb 3J§pch§ métholf of@kﬁﬁlgféeﬂy bisihg 3 42- {

dr oxy- 2- oxo- 2,"3-di hydro-1 enzot hi azol -
dlﬂwbyozphh}dﬂ}}dmnm}heﬂmhlprld% [ (2R) - 2- hydr oxy- 2- phenyl et hyl
]-J-al ani nam de bis- trifluoroacetic acid salt O \
Nl ---"Nu _NHOH HOS N~ 2TFA 15 0

'H NMR & (pmsoy 11.80-11.71 (1H, m), 10.11 (1H, s), 8.60-8.37 (4H, m), 7.46-7.36 (2H,
m), 7.17-7.11 (1H, m), 6.88-6.84 (1H, m), 6.77-6.73 (1H, m), 3.58-3.10 (9H, m), 3.02-2.90
(4H, m), 2.84-2.75 (4H, m), 1.83-1.24 (9H, m), 1.15-1.01 (1H, m).

MS (Multimode +) 547.2 [(M-salt)+H]"

Example 74

N'-Cyclohexyl-N'-(2-{[2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)—N3-[(2S)—2-hydr0xy-2-phenylethyl]-B—alaninamide bis-

LSS

2TFA

trifluoroacetic acid salt

HO/Q(S\/
N
o)

The acrylamide as prepared in Example 12 step i) (96 mg) was dissolved in ethanol (1.5
ml), (1S)-2-amino-1-phenylethanol (75 mg) was added and the mixture was stirred at 50°C
for 18 h. The solvents were removed in vacuo and the residue was re-dissolved in 98%
formic acid (3 ml) and stirred vigorously under nitrogen. Palladium black was added in
portions every 15 minutes (8 x 10 mg). The reaction was filtered, washed withiformic acid

(1 ml) and the filtrate stirred vigorously under nitrogen. Palladium black was added in
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The title conpound was prepared by the nethod of

Exanple 74 using (IR)-2-am no-1- phenyl ethanol. 'H NWR
WE2(BWEQ6 11. 76-11. 70 (1H, n), 10.18-10.12 ( 1HCTB2007/004861

8.86-8.35 (4H, m), 7.43-7.29 20 (5H, n), 6.89-6.83

(111, m, 6.78-6.73 (1 H my36.25-6.20 (1 H m,

4.95-4.86 (1 H m, 3.60-2.di8 (11 H m, 2.89-2.77

(4H, m, 183102(10—| n. I\/IS(I\/UItirmde +) 527.2

(Msalt 2 [ GB2QQ7/ 0 4
poJésszaweév 37%%1 %’5“23&6 (ﬁ Sf'bedﬁes s It eéfi ‘16 thgysSt¥enis
remd @ |1190:§9&M| The rdsehi v{la%'pﬁlf‘iﬁg&’g Qd(s\brlﬁroﬂxfheﬂ eﬁmon from an SCX

di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am_no} et hyl ) - lg al a

carmdganﬁoblewml by ravierse pbassdEREG €5-508%i agetonittilelin agugous TE\to give

2TFA 5 HO The title conmpound was
thept]’tlgpcgplé’au% 0%]eg)met hod of Exanple 7 step ii), using

the acrylam de prepared as in Exarrpl e 12 step i), and

hyl ened henet hyl hl
HARRgomce L da B o) 10 CLAGS &kt bhant & 14 Gy T 42-7.31

(5}?11@‘ 4! rg@ -6. g?glglr'éhw f(% ﬁ%’ﬁ@{ réjl' 6t ((%igs (,%)93 496 %171:1 1%, 5160-2.96

(1161, 78); B.882. T2MH, ), 1. 839D@BHL, m)., 3. 57- 2. 93 (1111 m,
89- 2. 3-1.00 (I OH, n) VB

M%MW‘P}?%@L g%é@@@“ﬂ%ﬁsal t)+|—|]+ 15 Exaﬁpl e 77 N3-

[ 2- (1H Benzi midazol -2-yl)ethyl] -N -cycl ohexyl -
-(2- { [2-(4-hyd roxy-2-o0x0-2, 3-
Exdmipyed?o- 1, 3- benzot hi azol - 7-yl ) et hyl ] am no}ethyl ) -p-al a

N’-r&ync?orneg%-h r-kZS-{[EE(hfhylﬂ?'(r)gya-ﬁ eotxlo %,3-8ﬁ{ygrg-qg-bgnzwthiazolﬂ-
yl)ethyl]amino}ethyl)—Ns-[(2R)-2-hydroxy-Z-phenylethyl]-B-alaninamide bis-

triﬂuoroaéetic acid salt

0]
H
N\V/A\N/M\V/A\N
H
HO S
N
@]

2TFA

The title compound was prepared by the method of Example 74 using (1R)-2-amino-1-
phenylethanol.

'H NMR 8 owso) 11.76-11.70 (1H, m), 10.18-10.12 (1H, m), 8.86-8.35 (4H, m), 7.43-7.29
(SH, m), 6.89-6.83 (1H, m), 6.78-6.73 (1H, m), 6.25-6.20 (1H, m), 4.95-4.86 (1H, m),
3.60-2.96 (11H, m), 2.89-2.77 (4H, m), 1.83-1.02 (10H, m).

MS (Multimode +) 527.2 [(M-salty+H]*
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NN NNH NNNH HOQS; "~ N~ 3TFA H O 20 The
title conpound was prepared by the nethod of Exanple 7
W@ e@p/07302¢ using the acryl am de prepared as | PCEH&BAO7004861

12 step i), and 1 H benzi m dazol e- 2- et hanam de
di hydrochl ori de, and addi ng 34equival ents of
triethylamne to the reaction m xture. The reaction
was i nconplete after 18 h at 50C, so a further 3
Ex%%%)v ents of triethylamne were WO 2008/ 075026
007/ 004861 115 added, and the m xture was
N34, Bﬂfk.@t)d%%i §-9neth$l]HV'- @%ﬁ)ﬂeﬁfﬂcN’ - {24t Hyid@o R S-0x0-2,3-
purlf d by adsorbtion, then elution froman SCX
dlhcydro-rls3dg@lzopirlaml-7tad)qtbsdlﬁm@0b¢th$'é Pridpuinamide\is teifluoroacetic
am&’%()) 11.74 (1H,. s), 10.14 (1H, s), 8.85-8.53 (2H,
7.58 (2H, dd), 7.24 (2H, 5 dd), 6.85 (1 H, d)

6.76 (1 H q), 3.62-3.42 (5H,.m, 3.34-3, oH, m,
3.19-3.06 (2H, nm), 3H5-2. 950(2H m, 2.5 (411,
m, 1.83-1.0 ) N AE~ (VD REe S a)
[(Msalt)+H anple 78 t H

N - Cycl oh 52'(3 5- ¢ orophenyl)ethyl]-N -(2-{
[ 2- (4-hydroxy- 2; o 2, 3-

di hydro- 1, 3-benz |azol 7-yT) et hyl $Hrfi no) et hyl )-1-al a

nlnamde blstrlfl oroacetic acid salt F O- NN NF

ltlg'g)éﬁe&lﬁ vg%;a:é)aréd thBEnditidd & Esame,w stepB$ uRing R ed

le 76, using 3,
acrylam1de prepared as in Example 12 step 1) and 3.4- methylenedloxyphenethylamlne

hydrochloride and adding 3 equivalents of triethylamine to the reaction mixture.

'H NMR & pmso) 11.74 (1H, s), 10.17-10.11 (1H, m), 8.86-8.41 (4H, m), 6.89-6.82 (3H,
m), 6.78-6.69 (2H, m), 5.99 (2H, s), 3.57-2.93 (11H, m), 2.89-2.71 (6H, m), 1.83-1.00
(10H, m).

MS (Multimode +) 555.2 [(M-salt)+H]"

Example 77
N- [2-(1H-Benzimidazol—2-yl)ethyl]-N'-cyclohexyl—N 1(2-{[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide tris-trifluoroacetic

acid salt

)
Jkﬁ «/k
Beenpess

The title compound was prepared by the method of Example 7 step ii), using the
acrylamide prepared as in example 12 step i), and 1H-benzimidazole-2-ethanamide
dihydrochloride, and adding 3 equivalents of triethylamine to the reaction mixture. The

reaction was incomplete after 18 h at 50°C, so a further 3 equivalents of triethylamine were
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15 di fl uorophenet hyl am ne hydrochloride. "H NV\R S
(DVMSO) 11.73 (11-1, s), 10.17-10.11 (111, m,
w@288/0&028 (4H, m), 7.18-7.02 (3H, m, 6.88-6PEBGELIE7/004861
nm, 6.75 (111, d), 3.59-3.10 (9H, m, 3.04-2.94 (411,
m, 2.86-2.76 (4H, m, 1.8%-%.02 (1011, m. 20 M5
(Mul tinode +) 547.2 [(hAsaItf H + WO 2008/ 075026
PCT/ GB2007/ 004861 116 Exanple 79

ad%k%é%%%ﬁ{;@%&%ﬁe ae70°C ebr HOROPRERACASH tinkre Vs Girfied by
adsHitivA rtﬁér]—ellatigﬁ ﬂ%ﬁllteﬁi $ZRlcarfridde) BlidBb keverse phase HPLC.

am no) et hyl') - (3-al ani nam de bis-trifluoroacetic acid
salt F NN v N\ I F H HOS N~ 2TFA 5 H O The

RS g B2 R I RENER DA R SRl 720
dd)T B85 (EECH), BV IH, gg(,@.&@s.@ gsHt g3 By-3ad S@HD )0 B.19-3.06(RH, m),
elution froman SCX cartri ?-'e?)l(g“ or to reverse phase

3.052198. (2Hom)4 2. RRR. % (¢Bvey) 1-83 QH.un).s) , 10. 14- 10. 10
. _ ). 7.31-6.95 (311, ),
Mééi‘%@‘%‘%??#ﬁzﬁﬁl\?’%%l.()%g-]ﬁﬁ)?s (1H ), 5 565, 10 (9H,
m

, 3.04-2.94 (4H, m), 2.85-2.76 (4H m, 1.82-1.01

10H, . M5 (Multinode +) 547.2 Msalt)+H + 15
EX(E@aleisrepso N(-C,yc: ohexylzN-(Z- E( )+

N GeloiemidaIatees BifRiofopnetly UG- - NNty Ak 3700 oo 23

dihydnaj3cieenizo thiszol {7yl etlnd anino } ethyl)-§-daminaiide b B-trifluoroacetic

aci(ql;;ll}r v NF v F
F

N i /\/@
N\/\N/U\/\N F
H

HO S

N
0

2TFA

The title compound was prepared by the method of Example 76, using 3,5-
difluorophenethylamine hydrochloride.

'H NMR & omsoy 11.73 (1H, s), 10.17-10.11 (1H, m), 8.85-8.48 (4H, m), 7.18-7.02 (3H,
m), 6.88-6.83 (1H, m), 6.75 (1H, d), 3.59-3.10 (9H, m), 3.04-2.94 (4H, m), 2.86-2.76 (4H,
m), 1.83-1.02 (10H, m).

MS (Multimode +) 547.2 [(M-salt)+H]"
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HHO S N~ 2TFA H O 20 The title conmpound was
prepared by the nethod of Exanple 76, using 3, 3, 3-

W eooBloTsor®©pr opyl am ne hydr ochl ori de. WD 2008/ OFGD&82007/004861
PCT/ GB2007/ 004861 117 '"H NVR 6 (DVMSO 11.73 (IH, s),
10.17-10.12 (1H, m, 8 83 8. §§ (4H, m, 6.89-6.83 (1H,
nm, 6.78-6.73 (1 H, : 91 06 (9H, m, 3.04-2.96
(2H n, 287265(6H m 1.82-1.01 (I OH m. M

nmode +) 503 2 [(Msalt)+H + 5 Exanple 81
E"N“P @ ohexyl -
J[Cé'c((ﬁre;%ylng [ﬂ@;@ﬁhﬁmhgﬁéﬂnbimniw( -2-{[2-(4-hydroxy-2-o0x0-2,3-
r oxy- 2- 0xo-
dihyidny-d r%bmwtmmﬂtﬁ)qlzﬁlalfrmy}t)tbywl-qlawmm}@ bigityiflyopgagetic
auas m de bis-trifluoroacetic acid salt N11'--"Nv N
HF HOS H~ 2TFA 10 0 The title conpound was
prepared by the nethod of Exaﬁ)l e 7 stép
the acrylam de preparﬂd as iy Exanple 13 p i), and
2, 3-di fl uor ophen . 'liljlls\/re gir e was
purified by a then elutlomlfroman SCX
0.11 (1H, n), 8.83-8.54

cartridge, yp
6(DVBO) 11. 73( H,
‘2@ . 24-7.2T6A(2H, m),
6. 89- 83(1Hrr)678673(1Hrr)359310(9H

(4H, m 7.40-7
ol ol BB A g 1,0

difluorophenethylamine hydrochloride. The reaction mixture was purified by adsorbtion,

usi ng

then elution from an SCX cartridge, prior to reverse phase HPLC.

'H NMR & pmsoy 11.74 (1H, s), 10.14-10.10 (1H, m), 8.74-8.48 (4H, m), 7.31-6.95 (3H,
m), 6.88-6.84 (1H, m), 6.78-6.73 (1H, m), 3.59-3.10 (9H, m), 3.04-2.94 (4H, m), 2.85-2.76
(4H, m), 1.82-1.01 (10H, m).

MS (Multimode +) 547.2 [(M-salt)+H]"

Example 80

N'-Cyclohexyl—Nl-(Z-{[2-(4-hydroxy-2-oxo—2,3-dihydro-1 3-benzothiazol-7-
yl)ethyl]ammo}ethyl)-NJ-(3 3,3- trlﬂuoropropyl) B-alaninamide bis-trifluoroacetic

0] F
H
e ans e
HO S :
© 2TFA
(o]

acid salt

N
H

The title‘compound was prepared by the method of Example 76, using 3,3,3-

trifluoropropylamine hydrochloride.
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WD 2008/ 075026 PCT/ GB2007/ 004861 118 Exanple 82
N - Cycl oheptyl -N -(2-

WO 200847309€r oxy- 2- oxo- 2, 3-di hydr o- 1, 3- benzot hi ar@i/6B2007/004861
yl)ethyl]am no}ethyl)-N3-{2-[3-(trifluoronethyl)phenyl
] et hyl } - P-al ani nam de bi s- tlij(_lfl uoroacetic acid salt O
N'"-~-NNF HFF HOS N~ 2TFA O s The title
conmpound was prepared by the nethod of Exanple 36,

1o KRS okt 74 S BT EPARY £ Ty, A o o

m), (6% 662 (113 1%)%33596:47186 12;'{1? %0’4 %436 gi@u?h?)l,%xgeﬁﬁﬁbs%éﬁﬁl .82-1.01

(IOH(M)saI t)+|—|] + Exanple 83 15

MSRP’E‘%CIO%E]?%%Z Q%%t)%ﬁf di f 1 uorophenyl)ethyl]-N -(2-

di hydro-1, 3-benzot hi azol - 7-yl ) et hyl ] am no}ethyl )-D-al a
ni nanm de bis-trifluoroacetic acid salt F N~~N NF H
Exanp 8IN- ~ H 2TFA The title conpound was prepared by

N E1oHBL196 Bf B¢ iRl Foptibny HYH-N"-@= {[2-(4-hydroxy-2-0x0-2,3-

* dihydro-1,3-benzothiazol-7-yl)ethyljJamino}ethyl)-B-alaninamide bis-trifluoroacetic

acid salt

N\/\NJ\/\ F
O F
2TFA
The title compound was prepared by the method of Example 7 step ii), using the
acrylamide prepared as in Example 12 step i), and 2,3-difluorophenethylamine. The

reaction mixture was purified by adsorbtion, then elution from an SCX cartridge, prior to

reverse phase HPLC.

'H NMR 8 pmso) 11.73 (1H, s), 10.16-10.11 (1H, m), 8.83-8.54 (4H, m), 7.40-7.32 (1H,
m), 7.24-7.16 (2H, m), 6.89-6.83 (1H, m), 6.78-6.73 (1H, m), 3.59-3.10 (9H, m), 3.08-2.96
(4H, m), 2.86-2.76 (4H, m), 1.82-1.02 (10H, m).

MS (Multimode +) 547.2 [(M-salt)-+H]"
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20 di fl uor ophenet hyl am ne hydrochl oride. 'H NVR 6
(DVMSO) 11.73 (1 H, s), 10.14 (1 H, s), 8.64 (4H, s),
wQ22@3/0(pe4 m, 7.17 (1 H m, 6.87 (1 H nm, PCTWEB2007/004861
(111, m, 3.68 (111, m, 3.46 (2H, t), 3.17 (6H m,
3.05 (2H, s), 2.98 (2H, t), 582 (4H, m, 1.75-1.60
(8H, m, 1.47 (4H, : dd / 075026
PCT/ GB2007/ 004861 119 I\/IS (Mul tinode +) 561.2
Ex{uéa s@l t)+H + Exanple 84 N -Cycl oheptyl -
PIX%-difluo ro phenyl) ethyi] -]V-(2- { [2-(4-hyd
N'f@%lb'l@pgrwazs’{[ﬁm hydrox -2 0xo-2 3-dih dro 1,3-benzothiazol-7-
di hydr o- bengzot h| azo et h am no}et hyl) - (3-al

yDethy a-mrwéetbivb =¥ r{}[inerlaaemme,t yHp @yélarltyl =f- ammmnldr bis-

JFA The title conpound was prepared by
ml:i?%éacetl}kc a&"i—%ﬁ arrpl e 54, using 2, 6-

di fl uor ophenet hyl am ne hydr ogwl ori de.

(DMBO) 11.75 (1 H, mnu 10.147( 111, m, (4H m,
7.40 (1 H m N2 TP /U\6/8$’ \ .F/6 (1
H n), 3.68 346’%2H t)I,-I319(6 , 3.03
(41-1, MpHo n, 6-1.60 (8H, '::L 48 (4H,
m. M5 (Mlti +) 561 ) salt)+|—£|+ 15 Exanpl e
85 N - Cycl ohep '

[ 2- (4- hydr oxy- 2- oégr 2, 3- d| hydr o- 1, 3- benzot hi azol - 7-
yl ) et hyl ] am no} et hyl ) - N3-[2- (3-net hyl phenyl )ethyl ] -p-a
| ani nam de bis-trifluoroacetic acid salt OH

The title compound was prepared by the method of Example 36, using 2-(3-

trifluoromethylphenyl)ethylamine.

'H NMR & pmso) ) 7.62-7.55 (4H, m), 6.85 (1H, d), 6.75 (1H, d), 3.72-3.67 (1H, m), 3.47
(2H, t), 3.30-2.82 (14H, m), 1.76-1.46 (12H, m). '
MS (Multimode +) 593.2 [(M-salt)+H]"

Example 83
N'-Cycloheptyl-N-[2-(2,5-difluorophenyl)ethyl]-N'-(2-{[2-(4-hydroxy-2-0x0-2,3- -
dihydro-1,3-benzothiazol-7-yl)ethyl|]amino}ethyl)-p-alaninamide bis-trifluoroacetic

acid salt

N 2TFA
0

The title compound was prepared by the method of Example 54, using 2,5-
difluorophenethylamine hydrochloride.

'H NMR & pumsoy 11.73 (1H, s), 10.14 (1H, s), 8.64 (4H, s), 7.27 (2H, m), 7.17 (1H, m),
6.87 (1H, m), 6.75 (1H, m), 3.68 (1H, m), 3.46 (2H, ), 3.17 (6H, m), 3.05 (2H, s), 2.98
(2H, t), 2.82 (4H, m), 1.75-1.60 (8H, m), 1.47 (4H, m).



15

20

HO9 S N~ 20 H O 2TFA The title conpound was

prepared by the nethod of Exanple 36, using 3-
woreioRprpbenet hyl am ne. The resi due was di ssol vRCI/GB2007/004861

acetic acid rather than dichloronmethane for the

hydr ogen brom de deprotecti g VO 2008/ 075026

PCT/ GB2007/ 004861 120 '"H NVWR'6 (DMsSO 11.74 (1 H m,

10.14 (1 H m, 8.63 (2H, s), 8.52 (2H, s), 7.23 (1 H,

7.Q7 1H n, 6.75 (1 H n), 3.68
MS{?N%P ?*2?5‘62@41559%?”%. 19 (2)1-1, n),(s. 05 n)(ZH, s),
2.89 (2H n), 2.82 (4H, m), 2.29 (3H, s), 1.75-1.60

(8H, m), 1.48 (4H, ). M5 (Miltinode +) 539.2

Ex{u(lMes%ﬂl t ) +H + 5 Exanple 86
N Iél{yf@ﬁ V4 r%x@ Iggdlhlzlgl((gihgn%&gg’P %Y(ahﬁ?)@%§h%12'-m&o-§ %

dlh@ﬂPdL‘ﬂBObellzatlhmm)}‘l)e@Eﬁ]alﬂmyi}étﬁylm-ﬂ-dlaﬁhlﬁhﬁﬁ(]e bis-trifluoroacetic
ethly )-1-al aninam de bis-trifluoroacetic acid salt
aci taO N

\' N~~N\~~N\ O- HHO9 S N~ 2TFA 10 H
0 The t|t| e conpound was prepared by the ne

Exanpl e 85, using 3, 4- gl met ho¥yphenet hyl 3 15 'H
NVR S (DVBO) 1143 ALLIN Sh 15~( 1A D) ' 64 (2H,
s), 8.48 (21-1 6.91-6. 8% (3H, Iy, 6.79-6.74
(21-1, m, 3 -1, s), (3H, s), 3.68 (11-1,
m, 3. 45 (20 3.05 (2H n), 2.84

. 3518 (6H,
(6H m, 1.72-1. O‘<(8H m, .
(Ml ti npde +) 585. 20[ (M sal t) +H| +

The title compound was prepared by the method of Example 54, using 2,6-

(41-12TRW . MS

difluorophenethylamine hydrochloride.

'H NMR 8 (omsoy 11.75 (1H, m), 10.14 (1H, m), 8.67 (4H, m), 7.40 (1H, m), 7.13 (2H, m),
6.87 (1H, m), 6.76 (1H, m), 3.68 (1H, m), 3.46 (2H, 1), 3.19 (6H, m), 3.03 (4H, m), 2.82
(4H, m), 1.76-1.60 (8H, m), 1.48 (4H, m).

MS (Multimode +) 561.2 [(M-salt)y+H]"

Example 85
N- Cycloheptyl-N'-(Z -{[2- (4 -hydroxy-2-0xo-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amlno}ethyl)-N3-[2-(3-methylphenyl)ethyl]-B—alanmamlde bis-trifluoroacetic

N\/\N/”\/\ /\/@\

2TFA

acid salt

HO

The title compound was prepared by the method of Example 36, using 3-
methylphenethylamine. The residue was dissolved in acetic acid rather than

dichloromethane for the hydrogen bromide deprotection.
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20 Exanpl e 87

N - Cycl oheptyl - N3-[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-
wheesotdneazol - 7-yl ) et hyl ] -] V- PCT/GB2007/004861

(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- benzot hi azol -

-yl )ethyl] am no) ethyl)-P-.~,al ani nam de

bis-trifluoroacetic acid sgl OH HOONN" N\ I NH H

Ste,( HO\\ SO N~ 2TFA H 0 WO 2008/ 075026

NI Greverigd Qi BRarp S (i mh o E R st TAL PSS B m,
7. 07:533@r msys 37 nlqeﬁsgoes R @ml m?(ﬁéd %Hprhﬁ? bm(qgr gyglsdl? I_€65I ), 3.05
(QH3)48. 8@221{ mg,,z :9) (1161 (rew "Imﬁ 3. loéS eépin%H; m), 2, 48&1(4@13 ).

s Bl Mgt 0 ™

N - Q/cl oheptyl - N3-[ 2- (2, 3-di hydr o- 1, 4- benzodi oxi n- 6-yl

Yethyl ]-N - (2-{[ 2- (4- hydr oxy-
Exam%ﬁz 3-di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl ] ami no) et

N'-&(Jv‘{@w,ﬁsgaﬁ.@.@amQ%tjmagyphgf,%@étuﬂj%cgr%(aﬁwra@u-og-z,s-

dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-p-alaninamide bis-trifluoroacetic

N\/\NJ\/\ /\/@E
A O
2TFA

The title compound was prepared by the method of Example 85, using 3,4-

acid salt

dimethoxyphenethylamine.

'"H NMR 3 pmsoy 11.73 (1H, s), 10.15 (1H, m), 8.64 (2H, s), 8.48 (2H, s), 6.91-6.85 (3H,
m), 6.79-6.74 (2H, m), 3.75 (3H, s), 3.72 GH, s), 3.68 (1H, m), 3.45 (2H, m), 3.18 (6H,
m), 3.05 (2H, m), 2.84 (6H, m), 1.72-1.60 (8H, m), 1.47 (4H, m).

MS (Multimode +) 585.2 [(M-salt)+H]*

Example 87 :
N'-Cycloheptyl-N°-[2-(4-hydroxy-2-o0xo0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]-N'-
(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-p-

alaninamide bis-trifluoroacetic acid salt

OH
. H ‘O
N\/\NJJ\/\E' NH
KO
ﬁ‘& 2TFA
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20

15 The title conmpound was prepared by the nethod of
Exanpl e 85, using 2-(2,3-di hydro-1, 4-
wheesotHoexi n- 6-yl ) et hylam ne. 'H NVR 6 (DMSO PCBEBLWm7/004861
H m, 6.77 (4H, nm, 4.21 (4H, s), 3.67 (1 H m, 3.45
(2H, t), 3.16 (6H m, 3. Ong2H t), 2.82 (6H, m,
1.75-1.60 (8H m, 1.48 (4H, . 20 M5 (Multinode +)
583.2 [(Msalt)+H + WD 2008/075026 PCT/ GB2007/ 004861
122 Exanple 89
N3-[ 2- (3- chl or 0- 4- hydr oxyphenyl ) et hyl ] - N - cycl ohexyl -
The tllq@c&mﬁ&mﬂ%d@%ﬁé PR B 1A ﬁrethod of Example 54, using 7-(2- ammoethyl) 4-
2 dro-1 benzot hi azol - 7-yl ) et yI]an1no)
hyctwhyllﬁ t[qnz@hmoh%(ﬂﬂ&r@n@hzdrgbnomlder uoroacetic acid salt
OOH NN'" N\ H HOS -,( H\ 2TFA The title
conmpound was prepared by the nmet hod of exanple 7 step
'"HINMR 81(%}\4&9 638 (MDY, 4- 78§20, axy Besh@ath ywhpsi4te(2ah d), 3.16 (6H, m),
addi n uivalents of triethylamne to the reaction
3. 061(3(11148@ 84%@* THe L 78di GUSHay, B8 6HIVBY in gl aci al

[ €i chl oronet hane for the
Mﬁ@\g&lg&é’ﬁgﬁg!ﬁ%w%@% ction. IH NVR 6 (DVBO)
11 75 11.72 (1H, m, 10.18-10.10 (2H, m, 8.87-8.42
@727724 (1 H m, 7.03 (1 H dd), 6.92 (1
E"i‘{“P!f)8686(1H d, 6.78-6.73 (1 H m, 3.60-3.43 (3

N '('Jy8c6mh’§p?45]\’3;_|2(§'33dﬂigd£oaﬁ4 H@nzo@io% & ﬁé’vgﬁb'v‘ @{[2 “- hydroxy-

2-oxp- 2550l ¢ M bénphipzol 7Eydmylmmowhywealeomtayudms-
2- d 2- 2, 3-d
t"ﬂ'ﬁﬂm?éet% %‘%%ﬁqgoi giXZ\zoI o>7<o 20 yl)ethyl]am no)

et hyl ) - N3-[ 2- ( 3- hydr oxyphenyl ) et hyI] 1 al ani de
bis- trifluoroacetic ﬁCId sal jxll oH

AL
~< 2TFA

The title compound was prepared by the method of Example 85, using 2-(2,3-dihydro-1,4-

benzodioxin-6-yl)ethylamine.

'H NMR & (pmsoy 6.89 (1H, m), 6.77 (4H, m), 4.21 (4H, s), 3.67 (1H, m), 3.45 (2H, t), 3.16
(6H, m), 3.05 (2H, t), 2.82 (6H, m), 1.75-1.60 (8H, m), 1.48 (4H, m).
MS (Multimode +) 583.2 [(M-salt)+H]"



H HOS H- 2TFA 0 WD 2008/ 075026 PCT/ GB2007/ 004861
123 i) Benzyl

W 20080y502©0Ct yl am no) et hyl | [ 2- (4- hydr oxy- 2- oxoPQT/8Bali0npo4861
dro- 1, 3-benzot hi azol -7- yl)ethyl]carbamate r N~ ~NH
HOS N~ HOJ5 The sub- t|t| conpound was prepared by
the nmet hod of Exanple | stepl i) using
cycl ooctylamne. "HNWR S (DVMBO) 7.35 (5H, m), 6.74
(2H n, 5.06 (2H, n), 3.42 (2H, t), 3.38-3.17 (2H,

, 2.90 (1H, m, 2.73 (4H, m, 1.78-1.30 (14H, m. io

%ﬁ +) 498 [MtH] + ii) Benzyl 12-

, 8 oyl (cycl ooctyl ) am no] et hyl }

N -ﬂz-(?\-dhhyd-ﬂdlwlrﬁxxpmnﬂ)ﬁhythmy@rcb)hqyl?j\’-(z {[2-(4-hydroxy-2-oxo-

b
2,3pietrr | ErnaatitanhE e S Tag e e atap it i o0
s triffidiBadetic@@ids) wWas dissolved in THE (10 n), N N
di i sopropyl ethyl am ne (0.28 m) and

chlorotrinet hyl sil ane ISO 107 ol) were ad QR t he
m xture was stirred at roomt/dg\pi?@t re | h.

N

dded cl

Acryl oyl chl was  addedNan he{:ll
HO S
”%o 2TFA

The title compound was prepared by the method of example 7 step ii), using 3-chloro-4-
hydroxyphenethylamine and adding 2 equivalents of triethylamine to the reaction mixture.
10 The residue was dissolved in glacial acetic acid rather than dichloromethane for the

hydrogen bromide deprotection.

'H NMR 8 omso) 11.75-11.72 (1H, m), 10.18-10.10 (2H, m), 8.87-8.42 (4H, m), 7.27-7.24

(1H, m), 7.03 (1H, dd), 6.92 (1H, d), 6.86 (1H, d), 6.78-6.73 (1H, m), 3.60-3.43 (3H, m),
is 3.22-3.10 (6H, m), 3.04-2.96 (2H, m), 2.86-2.76 (6H, m), 1.82-1.02 (10H, m).

MS (Multimode +) 561.2 [(M-salt)+H]"

Example 90

N'-Cyclooctyl-N'-(2-{[2-(4-hydroxy-2-o0xo-2,3-dihydro-1,3-benzothiazol-7-
20 yl)ethyl]amino}ethyl)-Ns-[2-(3-hydroxyphenyl)ethyl]-B-alaninamide bis-

N\/\N/U\/\ /\Q\

s
~< 2TFA
o

trifluoroacetic acid salt

HO



m xture was stirred at roomtenperature for 20 h. The
reaction mxture was diluted with WO 2008/ 075026
WEIRGEDO7/ 004861 124 water, extracted wi th BCTIGB2007/004861
acetate, washed with water and brine, dried (anhydrous
Na2SO4), filtered and evapor@%ed to give the sub-title
conpound "HNWR S (DVMBO) 7.43-7.32 (5H, m, 6.77 (1H
, 6.70 (1H, m, 6.40-5.25 (3H, m, 5.08 5 (2H, s),

s B s B ot b

¥) 552.2 [ MH +
yl)gﬁ”’@%ﬁ?w A (2-1 LMD

[ 2- (4- hydroxy- 2- oxo-2, 3 ydro-1, 3-benzot hiazol -7 io
yl')ethyl]am no :
}ethyl)-N3-[ 2-(3-hydrox I)ethyl]-[3-alaninan1de

bis-trifluoroacetic acid sapt bo~N v '"NI OHH HO S
H~ 2TFA O The title conpoundfwas prepared by the

met hod of exanple 7 st NSipg 2 equivalents 15
of 3-hydroxyphenet hyl
equi val ent s of tri@b

reaction mxture t ;%E 48 h.
di ssol ved in gl aci al acH ¢ acid
'HNWR S (DVMSO) 11.74 (114, s), 10.13 (1 H s), 9.43

(1 H s), 859 (2H, s), 8.44 (2H, s), 7.12 20 (IH,

. ] .o . ﬁ
oy uSEdidd holdode oaElfl 5 8
cyelpgctPdaBine( 61-1, n), 1.79-1.43 (14H, m). M (Ml tinode

+) 555.2 [(Msalt)+H + Exanple 91 WO 2008/ 075026
PCT/ GB2007/ 004861 125
'HNMR% AM@ 78BS ios'ﬂlcmy;lme(&gn %n)J(;ds 03(2}{ m), 3.42 (2H, t) 3.38-3.17 (2H,
i ro
S0 G ik 8 T yor b S
hA%ﬁX?# fﬁ%BJ I%rhydroxyphenyl)ethylI-D-alaninanide
S- roa

etic acid salt

ii) Benzyl {2-[acryloyl(cyclooctyl)amino]ethyl}{2-(4-hydroxy-2-o0xo0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]carbamate

@

O 0] O

HO

The amine as prepared in example 90 step i) (0.2 g) was dissolved in THF (10 ml), N,N-
diisopropylethylamine (0.28 ml) and chlorotrimethylsilane (0.107 ml) were added, and the
mixture was stirred at room temperature for 1 h. Acryloyl chloride was added and the

mixture was stirred at room temperature for 20 h. The reaction mixture was diluted with
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O N-~-NNI OH H HOS N~ HO 2TFA 5 i) Benzyl
{2-1 (4, 4-di net hyl cycl ohexyl ) am no] et hyl }

WO 200847309€r oxy- 2- oxo- 2, 3- di hydr o- PCT/GB2007/004861
1, 3- benzot hi azol -7-yl )ethyl] carbamate OYO N' ~ NH
HOS N~ H O The sub-titl &onpound was prepared by
t he net hod of exanple 1 steg i) using 1.5 to
ﬁquivalents of 4, 4-di net hyl cycl ohexyl am ne

drochl ori d addi i ng ui val ept.s of. ,sodi um
watg s e BURRE ey Salgtang e ded TN

Najgiida IRk ndR ViR ate @ &) SVE theWaB-tidIcoiipBEndy 1 ash

I"'Unm" chr omat ography on silica u5|ng 10% 1 M
nethanolle amoni a in dichloronethane to give the

R S SBT3 L BB 40305 Gl s

(1B s§23 41@2'1?'1 th), 3. 32)&5} 211)75261(11!%! mr);)3 19(171-5 ), 63605(@&!1 Iﬂ),271 (2H,
: 2 (1 m, 1.64 (I 1.
m)(16740 (lﬁ{m)(eH m . I\/S ( APCI +) 498 [ M+H] + 20 ||)

qgﬁﬁg PyPoyﬂ%ﬁﬁﬂ d|nethylcyclohexyl)an1no]ethy|}[2 (4-
- hydr oxy- 2- oxo- 2, 3-

di hydro-1, 3- penzothlazol th ar.b te O
) 2400y 9 PeeN PeT] eadD Aoy At L2 AnTe o bRz S
yl)ethyl]ammo}ethyl)—N3 -[2-(3-hydroxyphenyl)ethyl]-B-alaninamide bis-trifluoroacetic

i
H
’ N\/\NJJ\/\” - OH
HO S

N 2TFA
H

acid salt

The title compound was prepared by the method of example 7 step ii), using 2 equivalents
of 3-hydroxyphenethylamine hydrochloride, 5 equivalents of triethylamine, and heating the
reaction mixture to 60°C for 48 h. The residue was dissolved in glacial acetic acid rather

than dichloromethane for the hydrogen bromide deprotection.

'H NMR 8 (pmsoy 11.74 (1H, s), 10.13 (1H, s), 9.43 (1H, s), 8.59 (2H, s), 8.44 (2H, 5), 7.12
(1H, m), 6.86 (1H, m), 6.75 (1H, m), 6.67 (3H, m), 3.76 (1H, m), 3.49-3.33 (2H, m), 3.16
(6H, m), 3.06 (2H, m), 2.82 (6H, m), 1.79-1.43 (14H, m).

MS (Multimode +) 555.2 [(M-salt)+H]"

Example 91



N~ H O The sub-title conmpound was prepared by the

nmet hod of Exanple 90 step ii) usi ng the amne as
w@e@parwes i n Exanple 91 step i). s 'H NVR 6 ( DhEXDsBZ003604861

(5H, m, 7.24 (1 H, n) 716 (1 H m, 6.82-6.63 (2H,

m, 6.18-5.95 (1H, : 0§ §2H n) 3.52-2.97 (7H,

m, 2.68 (2H, m, 170101(}2 0.88 (6H m. M

( APCI +) 552 2 [I\/H—I]+ i)

'-?%3%]% 8‘5({’ &eﬁ%-(%nl}aflr(;xif-%oi(bl 3-dihydro-1,3-
be@RiREdM RN thy! Mhilfb‘}&}iﬂ)avﬁ-p 3- hydroxyphenyl)ethyl] B-alaninamide
}et hyl) Tig ?3 hydr oxyphenyl) et hyl ] - (3-al ani nan de
blsﬁrléluowactetlgewdéebtu c acid salt Q) NNNI OHH HOS
N~ HO 2TFA The title conpound was prepared by the

nmet hod of Exanple 90 ep iii u3| ng t he D

acryl am de as in . H NWR
6 (DVBO 11. H, s)\/lgxlz 1 9,419 R,
s), 8.57 (2 8.44 (2H , 7.12 (111, m), 6.86
(1 H m, I H m, (3H, m, 3.50 (3H, M,
3.16 (6H, m, ﬁ{‘ (2H, ) .81 (6H, m, 1.64 (2H,
m, 1.46 (4H, a.32 (2H/Y), 0.95218H, s), 0.91

(3H, s). 20 M5 (I\/UItlrmde +) 555.2 [(Msalt)+H + WO
5 2008/ 075026 PCT/ GBZOO?/ 004861 127 Exanple 92

i) g@%’ﬁl{.ﬁ-ﬂgx%l iy %’8 c%ezgyl%rrfnlng]%{hyﬂqs TX Ihgr(?rox |2] ~0X é g dlliydro-

1,3HeRYSthRzd1- ﬁybaﬁméa%aﬁlﬁaé 7-yl)ethyl]ani no}ethyl)-[3-al
ani nani de di hydrobrom de salt 5 i) Benzyl

[ 2- (cycl ohexyl {N-[ 2- (3, Kfl uorophenyl)et hyl]-B-al any
| }am no)ethyl][2-(4
hydr oxy- 2- oxo- 2, 3-di hydr - benzot hi azol - 7-yl ) et hyl ]

carbamate F OYO O 0 O

HO

The sub-title compound was prepared by the method of example 1 step iii) using 1.5

10 equivalents of 4,4-dimethylcyclohexylamine hydrochloride and adding 1.5 equivalents of
sodium hydrogen carbonate. The mixture was stirred overnight. After work up the residue
was purified by ﬂaéh column chromatography on silica using 10% 1M methanolic

ammonia in dichloromethane to give the sub-title compound.

s 'HNMR & pmsoy 7.41-7.30 (5H, m), 6.81-6.67 (2H, m), 5.07 (2H; m), 3.60 (2H, m), 3.42
(2H, t), 2.95-2.75 (1H, m), 2.75-2.66 (2H, m), 1.76 (2H, m), 1.72 (1H, m), 1.64 (1H, m),
1.42-1.06 (6H, m), 0.87 (6H, m).

MS (APCI +) 498 [M+H]"

20 i) BenZyl {2-[acryloy1(4,4-dimethylcyclohexyl)amino]ethyl}[2-(4-hydroxy-2-oxo-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]carbamate '



20

N~~-N v '"NF H HO-~S H\O Benzyl
{2-[acryl oyl (cycl ohexyl ) am no] et hyl }
WO 200847309€r oxy- 2- oxo- 2, 3-di hydro-1, 3- PCT/GB2007/004861
benzot hi azol -7-yl ) et hyl ] carbamate prepared as in
Exanple 12 step i) (0.33 g) 40 triethylamne (0.176
m.) and 3, 5- dlfluorophenethygan1ne hydr ochl ori de
(0.244 g) were stirred in ethanol (3 nL) at 60C for
44 h. The m xture was cooled to room tenperature,
quenched with water (3% L), extracted with ethyl
acetate (50 nL), the Quganic extracts washed with

brine, dried (Na2SO4), Yil fered and evaporated in
vacuo. The residue was puo fied by flash silica
chromat ogr aphy wi th.10% et hgnol / di hl or omet hane as
eluent. is The pure .-y rated to

dryness to afford t b- t|tIe pr
col ourl ess gum (+ve):

N- Cycl ohexyl - N3- .(3 §{§|fluoro

[ 2- (4- hydr oxy- 2- oxo- 2

di hydro-1, 3- benzot hi azol ©7- yl) et am no}ethyl)-(3-a

ani nam de d| dr obr om alt F.O._.N-~~N'_v N.| F
Thebatlagomrsngsl War DI PO 3600 D760 6° BmREs 5Pdosas the
aml%gﬁsbbé%&aemzkmﬁk@@/s%e ic acid (33% 2 nL) was added

to a solution of the carbamate of step i) (0.350 Q)

in acetic acid (2 nL) and the reaction was stirred for

i he s I
HM%P(?W) 2&? (gﬁd et glsl—kl’l }eg]gl\lgpégléltm Ets?e {jtﬁé D 6.18-5.95
(1H:>ﬁ1{ 5.08$21€0m), W32 0D (HH,tm)p atesl (2 Heinhyl. 761 l(l)er(SI(I,ha) 0L98 (6H, m).
dried to afford a peach coloured solid. The 5
hA&ﬁﬂPca*ﬁé§2§ﬂhﬁﬁﬂed in ethanol (7.5 mL), filtered off
and dried to yield the title product (0.22

pduct (0.35 g) as a

iii) N'-(4,4-Dimethylcyclohexyl)-N L(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino} ethyl)-N-[2-(3-hydroxyphenyl)ethyl]-B-alaninamide bis-
trifluoroacetic acid salt

K,

0]

The title compound was prepared by the method of Example 90 step iii) using the

acrylamide as prepared in Example 91 step ii).

'"H NMR 8 (pmsoy 11.73 (1H, s), 10.12 (1H, ), 9.41 (1H, s), 8.57 (2H, 5), 8.44 (2H, 5), 7.12
(1H, m), 6.86 (1H, m), 6.75 (1H, m), 6.66 (3H, m), 3.50 (3H, m), 3.16 (6H, m), 3.01 (2H,
m), 2.81 (6H, m), 1.64 (2H, m), 1.46 (4H, m), 1.32 (2H, m), 0.95 (3H, 5), 0.91 (3H, s).
MS (Multimode +) 555.2 [(M-salt)+H]"
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g) as a white solid. "HNWR S (DVSO) 10.07 (1 H, s),

7.14 (1 H m, 7.07 (2H, n, 6.88 (1 H mM, 6.75 (1 H,
wWorpgos/o&x0sd (1H, nm), 3.48 (2H, m, 3.29 (2H, n)PCBGB2007/004861
(4H, m, 3.00 (4H, m, 283 (4H, m, 1.79 io (2H m,

1.70 (2H, m, 1.63 (1H, ;56123 (4H m, 1.10

(1H, m Exanple 93 N Oycl ohé
[2-(2,3-difluorophenyl)ethyl] -N(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3-
Exgmpledi2o- 1, 3- benzot hi azol - 7-yl ) et hyl ] ani no) et hyl ) - ( 3- al
Sl?éJEg 3 It nydRithyl]-AB(2L {2 Wkoxy-2-0x0-2,3-
?gdl Igg[h-g%(]aiyg &ﬁﬁ&'&gﬁg yg?e'f Iyu]or o( hae[njigf‘mgt hy ldﬁ"mg -al an
dlhykl]r(aMSP@m;bﬂy:hz]oﬂ -7 Xl)bihﬁlajnmnyetmzlb-ﬁmlgmgamldw r¢bromide salt
, 3-benzot hi azol -7-yl ) et hyl ] carbamate C-0 0Y O "N' v
NF HF HOS N~ H O Benzyl
) E?ehé*?‘[QX@)LMXﬂl{WC[qu%MIQQQ) ghéﬂyd)arhm -hyldndXymioRxiod §2-34-
drobenzo I azol 0 7- et hyl ) car bamat e
hydspeparoad-2akdihy @bﬁ&%zoma%qlapylbqthxlba@@n@}e 2, 3-
di fl uor ophenet hyl am ne hydrgghl ori de (0. 244 g) and
triethylamne (0.176 nl) di ssol ved in ethanol (3
nm.) and heated at 60C for The m xture was cool ed

to room tenperature, quénched with water,| extracted
with ethyl acetate, 8d W ph water an rine,
dried (Na2SO4), filter and d¢vapor ated acuo to
afford the sub eNpT OdUCIN2B-( OM20~g) Yas & |i ght
brown gum WOXZ 075026 P GBZO('5'7/ 004861 129 Ms:
APCl (+ve): H@81 ‘ M+SH]+ ii)

N- Cycl ohexyl - {F'%{\(Z 3-di rophenyl )ethyl]-N(2- {

[ 2- (4- hydroxy- 2 0Xx092, 3- di hydro-
oS s AR s gno 5
benzothiazol-7-yl)ethyl]carbamate prepared as in Example 12 step 1) (0.33 g), :
triethylamine (0.176 mL) and 3,5-diﬂuorophenefhylamine hydrochloride (0.244 g) were
stirred in ethanol (3 mL) at 60°C for 44 h. The mixture was cooled to room temperature,
quenched with water (30 mL), extracted with ethyl acetate (50 mL), the organic extracts
washed with brine, dried (Na»SOy), filtered and evaporated in vacuo. The residue was
purified by flash silica chromatography with 10% methanol/dichloromethane as eluent.
The pure fractions were evaporated to dryness to afford the sub-title product (0.35 g) asa -

colourless gum.
MS: APCI (+ve): 681 [M+H]"

ii) N-Cyclohexyl-N* -[2-(3,5-diﬂuorophenyl)ethyl]-N—(2- {[2-(4-hydroxy-2-o0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethy!Jamino}ethyl)-B-alaninamide dihydrobromide salt

F
N\/\NJ\/\H ~F
HO s @ |
| ’;‘,{\ | 2HBr
(o]
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HO9 S H 2HBr 5 0 A solution of the carbamate from

step (i) (0.4 g) in acetic acid (2 nL) was treated
waowaok/o7303er ogen brom de/ acetic acid (33% 2 niPCEHG82007/004861

stirred for 1 h. Toluene (10 nL) was added, the

m xture was evaporated in vqgg the residue purified

by reverse phase HPLC wth 2% aqueous

TFA/ acetonitrile as eluent and the pure fractions

Hy oggrbf) at egq:/%]c%g\é %@%}%O%;Rgt%%@g c{ q,ﬁ?ru%gﬂ (fi)% the carbamate of

stef*b QO ‘350 %5 il Refid &id) mLyAAd tHe@dcEidn Wak BrilydifoR RO mhe solution was
acid aqueous acetonitrile (16% 1.8 nlL). A solid

dlllgcchwuhlﬂbytyﬂ) mthy;b ethar @@ rah)jandet e faspltiag eecifitate flgesedeaff, washed
il PRELP Bt piel8nly i 00 R e el iad i mhe

solidwaGIdrfie@id @hghol (TBS till)] ﬁlteﬂé@ gtfahd dfieéd 3Geld)thetsti@product (0.22
white solid. 15 1H NVR'S (DVBO) 10.07 (I H, s), 8.49

-g) gsayhiggsolid. 36 (1 H, m), 7.21 (2H, m, 6.88 (1 H m,

6.76 (1H, m, 3.52 (3H, m), 3.28-2.95 (6H, m), 3.14
(2H, m), 3.03 (4H, m), 2.82 (2H, m, 1.79 (2H m),
'H NMR 8(sko) 10.07 (LH53), (1M, (15 m);n a7 (B, 6188 (1H3R),(@15%(1H, m),

3 5okt o8 . WDl O AL RISy S, . £33 421 m. 1.79
(2}[)%1) 470 880Xy - 1269§1@r %1)31 86hysr @il nd; 1.10 (1H, m)

ernzot hi-azol -
am no} et hyl ) - N—(tetrahydro 2H pyran-4-yl)-(i-al ani nam
E de q; ydrobrom de salt 25 i) Benzyl
xamplg 3} o- 3- oxopropyl (3, 4-di chl or ophenet hyl ) car bamat e

N- %)1&’9&%&-&&?5@5@ 3REAGERBHAOHYIRAHAGV-(2L HO-(Thy dEdxy-2-0xdI2)3-
dibyde¢-Benbsnzothiazal farhathylipming ethyPoplnainamide dildrebrgmide salt

panoic acid (0.5 g), prepared according to the
procedure of Exanple 1 step iv), but using

i) BendyldRabydotenhE nvef2h@| 3adifloerophenyl)ethyl]--alanyl}amino)ethyl][2-(4-
hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]carbamate

Nka» :
J@V AT

Benzyl 2-(N-cyclohexylacrylamido)ethyl(2-(4-hydroxy-2-oxo-2,3-dihydrobenzo[d]thiazol-
7-yl)ethyl)carbamate prepared as in Example 12 step i) (0.33 g), 2,3-
difluorophenethylamine hydrochloride (0.244 g) and triethylamine (0.176 mL) were
dissolved in ethanol (3 mL) and heated at 60°C for 48 h. The mixture was cooled to room
temperature, quenched with water, extracted with ethyl acetate, washed with water and
brine, dried (NaySOy), filtered and evaporated in vacuo to afford the sub-title product
(0.420 g) as a light brown gum.
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i nstead of phenethyl am ne, was dissolved in

di chl oronet hane (10 nL) and treated with 5 oxalyl
w@bhdosnoises (0. 132 nL) and DVF (0.05 nlL). The reBCI/GBRO07/004861

was stirred at roomtenperature until gas evol ution

ceased, and the sol vent was 12 noved in vacuo to give

an oil which was used in st ii)directly.ii)

Benzyl

Ms{etai%i{l]( %éb&ﬁ ﬁMoﬁﬁ‘) carbonyl ] - N-[ 2- (3, 4- di chl or ophenyl )

al anyl } (tetrahydr o- 2H pyr an- 4-yl )am noj et hyl }
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1,
i) Nehzbhakdz-27Qy3-lidlubydphers lsthysl - (23@[2:(4 -hygroxyy2-axond.§-

dlhgérﬁ g?benz%lazo? 7- yl)e(t?ly(aammoa}réthy'f)eﬁ-a agingr%l 18)%}8&% 1c?e salt

2- (4- hydr oxy- 2- oxo- 2, 3- dlhydrobenzo[d]th'i ol - 7-
yl)ethyl (2-(tet rahydr o+|2H- pyr 3
ate (2.5 g), =P8
i n dichl oromet ¢ (40 rrL) as addébl trlet
(2.95 nL) #HOT I vWets by chl @ r| met hyl sil ane (2. 69
m.). The reacti s all owed/to stpgygfor 30 mn
before a sol uti dn the acid chloride of step i)
(2.198 g) in dichloronethane (20 nL) was added. The

A sobaiohiof thewagbastate frexd stepr()Z0H ) éd avetictabid (Fimdt)uwas twated with

e bl e SO P L B, b B AL ws

addéarthg ﬂﬁf{t@lré &@@edéh%rate@rig vAdIR, BleGadidife puRiRl byasveidel fhdse HPLC

over sodi um sul at e I'tered and evaporated to

- with0f236 dqunousi EF praseionitrileTas eJuemi ang theipuretiagiipns peaperated in vacuo.

TR GTEGN  TCFLONBIFD PR R b

ancﬁef@i@amiﬂe Hydr@bl%hﬁa eaa ni thﬁf)ﬁs)idétdnhﬁleS(Ll 5%, il 18l r_L). py smlmct
(3.10 g). as a off-wh H NVR 90C 6 ( DMSO)
gradyally prgglplta;ecggld( \Iaq_ﬁltegyd off \gasgccyv@@ aeq_to@qlle Iﬁld s}prriqgl ip fthanol

Thsl,r_rlfolgi) w%s%‘llge?efig t? ]\}%#Sh?gj %tggég&%ét%%ﬁ' afld dru?% Q)Gafﬁ’rr@ %e(tﬂfél rproduct

(O(Q%-g)a@)awlﬁtekahd 67 (2H, n), 2.58- 53 (2H, n)
1.68-1.58 (2H, m, 144136(2H n) iii)
N3[2(34D|chlorophenyl)ethyl] N-(2- { ‘
'H[N%olfz% [Ew/sg [ A7 @rﬁ»&? 824; 4, m; 796 418-m), 7.21 (2H, m), 6.88 (1H, m),

nzot azol -

6. 7é_t(h1511 I)i) N 52 (éﬁ aﬁyﬁﬂ&d (|§§71|; Hﬁrﬁ ‘i/(?)H @), 3103 Ham).Pe82 @81, m),
1A ML AL w92 b3 H, o, 1470l 19,33 2H, m), 1.09 (1H, m)

MS: APCI (+ve): 547 [M+H]"

Example 94 |
NJ-[2-(3,4-Dichlorophenyl)ethyl]-N-(2-{[2-(4—hydroxy-2-oxo-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl|amino}ethyl)-N-(tetrahydro-2 H-pyran-4-yl)-B-alaninamide
dihydrobromide salt

i) Benzyl 3-chloro-3-oxopropyl(3,4-dichlorophenethyl)carbamate
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HOS6H -( 2HBr H\ O To a solution of product of
stepii) (1 g) in acetic acid (5 nL) was added

whyasogees brom de 33% sol ution in acetic aci dPEBEGBR)07/004861
The reaction was stirred at roomtenperature for 2.5
h. The reaction m xture maﬂggixed with tol uene and
evaporated to give a foam re toluene 15 was added
and evaporated to give a solid. The solid was

recrystallised fromethanol to give § white solid

whi ch was dried overnbght at 50 er vacuumto give
the title product é;ﬁgr;g;\. ' DVSO) 11.81-11.65
(1H, m, 10.06 (1H%m, 8. 8M-8738 (4K' m), 7.58-7.53
(2H, 20 m), 7.30 (114, ~o0. 89 (1H d), 6.77 (114,
d), 3.95-3.90 (311, m), 3.57((2H, d), 3.46-3.37 (214,
M, 3.29-3.13 (6H, m), 3.10-3 411, n), 2.98-2.89

(4H, m, 1.84-1.61 (4H, m CH equires C. 43.62% H:
4, 88% N:. 7.54% S: 4.31% Found C.~ 42.64% H 4.77% N:

-(Bea2yforycatbot I3, 44 Betylami ic acid (0.5 d
e A Py GRSl ) pepere
acdoRlifg tathe pumcydize ok Bxaingle distgpdv b -but using 2,3-dichlorophenethylamine

o R S LB S R0
oxabPZhlorid@§024 %2 mL) and DMF (0.05 mL). The reaction was stirred at room

[2-(cycl oheptyl {N-[2-(3-fluorophenyl)ethyl]-[3-al anyl}
temperaterramil/ggsjeyolusion ceased, and the solvent was removed in vacuo to give an

Jhydroxy- 2- ox0- 2. 3- di ro-1, 3- benzot hi azol - 7-yl ) et hyl ]
°‘1<‘:*§:f3?°r§‘avrvr%st“§e%/ﬁb“§’ ﬁ?—@kﬁ%g 'NF H HOS N~ HOSGS
2- ( 3- Fl uor ophenyl ) et hanam ne (0.573 nL) was added to
benzyl {2-
i1) Benzy){ {2-{[{N-[(benzyloxy)carbonyl]-N—[2-(3,4-dichlorophenyl)ethyl]-[3-
alanyl}(tetrahydro-2 H-pyran-4-yl)amino]ethyl} [2-(4-hydroxy-2-oxo0-2,3-dihydro-1,3-

benzothiazol-7-yl)ethyl]carbamate

N\/\NJ\/\N cl

HO S [{t] o‘L\o -

N

H Y, o) L\[::]
To an ice cooled suspension of benzyl 2-(4-hydroxy-2-oxo-2,3-dihydrobenzo[d]thiazol-7-
yDethyl(2-(tetrahydro-2H-pyran-4-ylamino)ethyl)carbamate (2.5 g), as prepared as in
Example 23 step i), in dichloromethane (40 mL) was added triethylamine (2.95 mL)
followed by chlorotrimethylsilane (2.69 mL). The reaction was allowed to stir for 30 min
before a solution of the acid chloride of step 1) (2.198 g) in dichloromethane (20 mL) was
added. The reaction was stirred for 2 h before the mixture was diluted with
dichloromethane (200 mL), washed with water (150 mL) and saturated sodium hydrogen

carbonate (150 mL), and the organic layer was dried over sodium sulphate, filtered and

evaporated to afford crude product. This was purified by flash silica chromatography
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[acryl oyl (cycl oheptyl)am no] ethyl}
[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- benzot hi azol - 7-
wQ kgoenrspbd car bamat e, prepared as i n Exanpl e 23PGI/6B2007/004861
ii), (0.786 g) in ethanol (15 nmL). The resulting
solution was stirred at 50C f Qr 32 h. The volatiles
were renoved in vacuo and tﬁe crude material was
purified by flash silica chronatography, el ution
radien .5:0. 5 10.to
eluffu Wi Lacisater Pl rprhind afbin wroPpla b ProirBre g e the sub-tite
mngwgggqg%?gsggﬂ;wmmm@@§lto afford the sub-title product
(0. 759 as a pale yellow foam 1 H NVR 90C 6 (DMsO)
6 7.3 8-7.24 (6H, nm, 7.03-6.98 (2H, n), 6.93 (1 H

ity B ot o £l 29 6 57y OB o 6

(1HL d46.16.47 @6{ di,s5.G6L 3160 (4, WlR:3.84PEY 8 (zﬂe)l) 3631)73 ﬂNﬂ-lH]HI- )i 2 82-2.77

Cycl ohe 3-fl uorophen
.2 TR AL WIoR 3525 @bt bomt-o8 (or ), L4d-F3b a1, m)
1, 3-benzot hi azol -7-yl )et hyl ] am no }
et hyl ) - (3-al ani nam de di hydrom de salt 0 N -~NJ/~" "N
iii) IN3F[2 -(Bi4-bichBropheny Ldthyl]-N2Q- %[&d4¢génmxpﬂem0dk3{cﬁl&%0ﬂ 3-

Cld t he fro
bergp 299 hr&emg}oj}r—wyg-d@-?%ﬁy 2%@%3 45y Rhingirdde
dm_&%gkkmﬁg ﬁplutlon was stirred at room WD 2008/ 075026

CT/ GB2007/ 004861 133 tenperature for 2 h, then

t-butyl methyl ether (10 nL) was added ap# € m xture
stirred for 10 mn. Angnny olid faorng i ch was

filtered of f apdyfitdratéd TNGUTY etClyl et her
(4 x 5nL) to a very pale oraﬁbe solid (0.888 g),

White crystals al I onetk 4 fornf®er 4 h, 5 which
mere filtered off amd dried to give the titIe pr oduct
0.475 1H NMR 90C S (DVBO
Toa sqhgllen P)f)pr(ogppt qﬁstep-p)él; g)(pn(age\%cl (5rr5“L) Bvag g&(%ef lpqdrqgfn bromide

33‘%1 é@x_u%ﬁ éleac(e%% ﬁf:l% é)g %L% $Re ﬁe%ct%n MS st§re§ At ?boﬂ?tefr%'élratm for 2.5 h.

whi ch was W@cr stzillsed from hot et hanol (- 12 nl).:

1.78-1.
The reaction mixture was mixed with toluene and evaporated to glve a foam. More toluene

was added and evaporated to give a solid. The solid was recrystallised from ethanol to give
a white solid which was dried overnight at 50°C under vacuum to give the title product

(370mg).

'HNMR & pmsoy 11.81-11.65 (1H, m), 10.06 (1H, m), 8.81-8.38 (4H, m), 7.58-7.53 (2H,
m), 7.30 (1H, dd), 6.89 (1H, d), 6.77 (1H, d), 3.95-3.90 (3H, m), 3.57 (2H, d), 3.46-3.37
(2H, m), 3.29-3.13 (6H, m), 3.10-3.01 (4H, m), 2.98-2.89 (4H, m), 1.84-1.61 (4H, m)

CHNS Requires C:43.62%  H:4.88% N: 7.54% S:4.31%
Found C:42.64% H:4.77% N: 7.59% S: 4.30%

Example 95 ,
N-Cycloheptyl-N’ -[2-(3-fluorophenyl)ethyl]-N-(2-{[2-(4-hydroxy-2-oxo-2,3-dihydro-
1,3-benzothiazol-7-yl)ethyl]amino}ethyl)-B-alaninamide dihydromide salt
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Exanpl e 96
N- Cycl ohexyl - N3-[ 2- (3-fl uorophenyl)ethyl]-N(2-{
WO 200847309€r oxy- 2- oxo- 2, 3- di hydr o- PCT/GB2007/004861
1, 3- benzot hi azol - 7-yl ) et hyl ] am no}
et hyl ) - (3-al ani nam de di hydrlg?r om de salt 15 i) Benzyl
{3-[ cycl ohexyl (2, 2- di nmet hoxyéthyl ) am no] - 3- oxopr opyl } [
2-(3- fluorophenyl)ethyl]carbamate o ~O-N'" v NF OO
To a solution of
N-[ (benzyl oxy) carbonyl ] -N-[ 2- (3-fl uorophenyl)ethyl]-(3
i) Be%kﬁ@@@ycﬁcﬁﬂbtyl{]ﬂi@?ﬁﬂﬁ@roﬁﬁ S)Gthgg -f-Slaby Parin0 eI 2-(2f

el ste uor ophenet hyl am ne
e Basdodt st b bansaibizel e otthisarmate
di chl oronmet hane (50 nL) w th stirring under nitrogen
was added di net hyl f or mam d drops) foll owed by
oxal yl choride (1.64 nlL) wi se over 10 m n The
m xture was stirred at roomtenperature for
concentrated in vacu ﬁﬁ@ r edigssol. ve/d\@@
di chl or onet hane (25 rrL The ol ution dded
dropwi se to a or Nir € of
N-(2,2-dinmeth hyl)cycl oxanam"he (2.71 25 g) and
triethylanmi i@ (30 9r) @ oronet hane(25 nL) at 0C
under ni trogen. m'xtu las stirred at OC for 1
h, then water (25 n2) was added and the layers were

(R hiesarearh bt Qg ol Sy e G0 b8 075026
[ac%fl@@@ﬁ@ﬁtﬂ%ﬁ%]ett%,ifwg[zggdiyumx?mam@ natiBy @6, Rbé¥Bthiazol-7-

bef'oré being dried er ed concent r at ed
yl)¢tby Ygavamatd; prepatedtastn Examprlpd@ rstep(1h, @/ Sé)g)arseténnqiu(ﬁ mipy The

resu}Ntlag S%IS%)NE * T’—IZH 3521 a(t gbl’ﬁ@(r%% g‘ﬁe V%,l%@fg %‘v te AHE%QW(.(!LQ varcryo and
the‘\l:r&ﬁ'rﬂat&@al (s @Hnﬁ@ﬂ bi flagtBsicd)hréatbltaphy, ehition Fratliedfi 0.5:0.5:19

38 (6H, s 3.35-3.23 (2H, m, 2.92-2.45
to k Zq.l|3 7M NHB iggethagol: ¢t @ql ethy agstaterBare firac\p@)ls wswvrimrpﬂeqi to

dryl[ﬂgg-s(t&-%ﬁ%irtgé &&ﬁﬁ&%ﬁ?ﬁ%@(g%% > ap@o!e %"elﬁ’z%f al azol -7- 10

yl )ethyl]am no }ethyl)am no]-3-oxopr opyl }
'H%IZM;%@ OD&?O)W% SRl S3PABYE Mifn), 6.93 (1, 10w, a),
6.68 (1H, d), 5.07 (2H, s), 3.72-3.64 (1H, m), 3.44 (2H, t), 3.23-2.71 (14H, m), 1.61-1.36
(12H, m)
MS: APCI (+ve): 677 [M+H]"

ii) N-Cycloheptyl-N’-[2-(3-fluorophenyl)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-
1,3-benzothiazol-7-yl)ethylJamino } ethyl)-p-alaninamide dihydromide salt’

N\/\NJ\/\ /\/@\
HO
2HBr

Hydrogen bromide (33% in acetic acid) (2.031 mL) was added to the product from step i)

(0.759 g) in acetic acid (3 mL) at 0 °C. The resulting solution was stirred at room
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NN~ 6 0 H O para-Tol uenesul foni c aci d nonohydrate

(10.4 g) was added. to a solution of the product from
WG@EL@p/073024 9. 49) in dichloronet hane (94 nlL). ThRCTGBRWTB04861

was stirred at room tenperature for 40 mn and a

sol ution of saturated aqueoqz sodi um bi carbonate (4.6

g) in 15 water (100 nL) was aded. The | ayers were

separated and the organi c phase was washed wth

A S ICRE N
for q 8 %ﬁ nA AR, solfaGofrB&l WhidhOv A ﬁlté{‘@cﬁoﬂf aRd ﬁﬁ@ﬂa%é%dvﬂtlﬂt—lb\h?l
| 'pyTrol’i di none (30 nlL) and added to a sol ution

mefh—y( chanﬂm &trhly) tp-fdmhny dcwwlelqrangdﬁ@hd ¢0-88& g mhdgiaMs- one

obr, th . 9 in N
e R B e 2 O 0 B 3o e e 4
wh@ﬁd{/éﬂ@ﬁltéﬂea%@ﬁ addpied ehyide kidait(cGorOdie: (0vas gadded and
the m xture was stirred at roomtenperature for 3 h

bef ore being poured into water (600 nL) and extracted

H Wl\lﬂg gxé]xf‘)ﬁ‘s‘&queo@}l( ﬁ%i(y?l lljj‘?npclz or I%g%(@ggéﬁl;ﬁ |,®V8r88\/(@ﬁ d),

6.70( HE} P 8. a1k (16Nt R 5DEg@NRH, ml)3/28-2.844(it 415, mpd.78-1.46 (12H,
partially concentrated in vacuo, and the precipitate

m)yas col | ect ed by 25 filtration and washed with et hyl
acetate to give the sub-title conpound (7.7 g) as a
colourl ess solid. WO 2008/ 075026 PCT/ GB2007/ 004861

Exdiple 36 NVR 6 (DVSO) b 7.41-7.24 (5H, m, 7 10- 6. 93

N-Ey Gy aP igrla Thpronehsd gmg -2 12:-hysfigav 2- 054, ity dro-

1,Smenzgt-h@a’)z'o?ﬂ%afmﬂanmm}elhﬂﬁﬂ -dlafiRafid CAihy Mob¥YBmide¥alt
(+ve): 663 [ il
N- Cycl ohexyl - N3 [ 2-(3- fluorophenyl)ethyl] N-(2- {

i B PRRS A Rt b Y inel droxopropyli 23 L

ﬂu&o?héﬁgméﬂ@[]eﬁbﬁiﬁatsalt O M~NH HOS HO2HBr To a

ution of the product fromstep ii) (1 g) in acetic
acid (3 n) stlrred at ro m

To a solution of N-[(benzyloxy)carbonyl]-N-[2-(3-fluorophenyl)ethyl]-B-alanine (5g),
prepared according to the procedure of Example 1 step iv) but using 3-
fluorophenethylamine instead of phenethylamine, dissolved in dichloromethane (50 mL)
with stirring under nitrogen was added dimethylformamide (2 drops) followed by oxalyl
choride (1.64 mL) dropwise over 10 min. The mixture was stirred at room temperature for
1 h, concentrated in vacuo and redissolved in dichloromethane (25 mL). The solution was
added dropwise to a preformed mixture of N-(2,2-dimethoxyethyl)cyclohexanamine (2.71
g) and triethylamine (3.0 mL) in dichloromethane (25 mL) at 0°C under nitrogen. The
mixture was stirred at O°C for 1 h, then water (25 mL) was added and the layers were

separated. The organic layer was washed with 2M hydrochloric acid, saturated aqueous
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10 tenperature was added hydrobromic acid in acetic

acid (33% 3 nL). The mxture was stirred for 80 mn
wapaspiees tert - butyl nmethyl ether (8 nL) was apdBGB20DM©04861

m xture was stirred for 5 min and then filtered,

washing with t-butyl nethyl 11%her (8 mL). Purification

by recrystallisation from hot "et hanol (20 nm.) gave the

title corrpound (0. 82 g) as a solid. 15 "H NWR 6 (DMSO

sod}.& ] gjzca b})ngtf and @gzrll% éo ore tillﬁull_é %rl%ig(]\/?gﬁ?%) %%:redgné fo%ce;}gatg& to glve
the(sil,l@-%lﬂe @)mpguxﬁﬁ(‘ﬁﬁ@ a@ %ﬁ'oﬂm 3.32-3.08 (6H m,

.81 (4H, m, 1.76 (3H, t),
1 68 1 22 (5H , 1 19 1. 02 (2H, m Ms: APCl (+ve):

‘H%@m@m?f@%@%ﬁﬁ& LAY TR miyS 2. &, 462

4. 5&%11(14:1151341139012620 sno ? zﬁzzdulow@ 6H, m), 3.59-3.46 (4H, m), 3.38 (6H, s),
3- benzot hi azol - )et h 1%am no} et hyl ) -i-al ani nam de
3 3&11&@%@91 2555605 @inmol B DAO4A ) i hychr abyon do

mﬁ suspended i n tetrahydrofuran and

M%@ ﬁﬁ eated with a solution of saturated
aqueous SOdI um bi carbonate (3 nol eq) in water, and
the m xture stir

Y YRR C O R ST UEN R LTI
yl)étnméﬂlﬁ(lg%tﬁylymng]xﬁ 'bﬁ&;%rggyl‘}\pt L@3- Mr&gﬂ%ﬁﬂ')&h%'l &bamate

I ne organic fra ns were washed w wat er and
brine, dried (Na2SO4), f Iter@d and .-\- with a
sol uti on of Drmnl cetonltr|le
(40 nmL). The mx 2 was 08/ 5026 F
PCT/ GB2007/ 004486 §6 stir filtered,
washed with acetomit{ile a rledt ve the title
conmpound as a col*buol ess solid. (DVMSO) 7.40
(4H, d), 7.38-7.14 (7H, m, 705(3H , 6.82-6.67

par(gzz'gl@u%ze’&alétl((rgg S(ESH_ Lr‘rnq%gh)gcé é[@lt gkweﬁﬁ;'dea,)to olaglblé r%ﬂ}xe product
froﬁf‘ﬂf&g; 1}_'@ 4g)2in%h?or3§1eﬁﬁhb (99 mL Y Thé mix@de wéslskirreat room
69°(214, m), 1.65-1.55 (2H, m, 1,52-1.17

tenfigtatyrerfpr 4(1m1r3an_;i DPIytion of safyatedsiquags sodinpr bicarhpoate (4.6 g) in

et g B T s R APERIeA g orptnic pigse yas washed

with! shitirdiyd dqisbiododiny bicaf¥dn4td (ﬂhmny hed Wytde) €508mB) betbreating dried
e di hydrobrom de salt i) Benzyl {3-[(2-{
(MgBBeh ﬁiﬁprgg pind g@rg@ﬁtyqtfd The resulting oil was redissolved in N-

oGP PR A P 28 ety .-
benzothiarod R (FPydne(li3-drgbinenide €6 .0g) ﬁmhtrtcﬂmlarmne (2.9 mL) in N-
methylpyrrolidinone (30 mL) and water (3 mL). Sodium triacetoxyborohydride (6.0 g) was
added and the mixture was stirred at room temperature for 3 h before being poured into
water (600 mL) and extracted with ethyl acetate (2 x 150 mL). The organic layer was
washed with aqueous sodium chloride (100 mL). A solid precipitated from the organic
layer, which was partially concentrated in vacuo, and the precipitate was collected by

filtration and washed with ethyl acetate to give the sub-title compound (7.7 g) as a

colourless solid.
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i OOO NNNHOS OGO N HOCOChlorotrinmethylsilane
(1.323 nL) was added to a cooled (0C) sol ution of
W eewspiso2e PCT/GB2007/004861
(cycl ohept yl am no) et hyl ( 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro
benzo [d]thiazol-7 20 yl)et 33§§)car bamat e, prepared as
in Exanpl e 23 step i) (1.26 and triethylamne (1.81
i n dichloronethane (35 nL). The reaction mxture

'Hﬁﬁ?%éfééﬁ?f 1 AP IO By aoma gt R 5t it 3, 505

(2}%?%31@ 28381 'm), BXBP 0 e (A ShER.99-2.76 GI9IAP L. 622,52 (1H, m), 1.79-
| or oet hane (10 nL) was added. The reaction

095ﬂ(1@h1|,rre) was stirred at roomtenperature for 4hthen
1i | i + acetate and washed with 2M 25
M%ﬂffﬁ&iﬁf'%{s@ @&%i (x2) and saturated sodi um hydrogen
carbonate. The organic | ayer was WO 2008/ 075026
PCT/ GB2007/ Q04861 137 separated, washed with wa
iii) AhEy elaheryied 2163 fiverophenydigthyl - (gt{cﬁ%{ﬁﬂl&@ww&t%@ -3,3-dihydro-
f
1,3t Behgcﬁﬁggolgfylgip?tgg@a%?}&le)-ﬁmmﬁﬁMae Hﬁ?&t&%}odﬁﬁé salt

puri romat ogr aphy | ot age

elution gradient | to 6% mat h@nol in di or onet hane.

Fracti ons contai ning r d j{?@\ted to

dryness to affor e pro ye | ow ffoam

(1.416g). They §I vvas sed in the next step

directly. ii) N hept yl (2-{

[ 2- (4- hydroxy- 2- oXb-7g, 3- di hydro- 1, 3- @#rot hi azol -

yl ) et hyl ] am no} et hyl ) - N3- ( 2- phenyl et hyl) - (3-al ani nam d
Toe sdlultnynl obtheqgmodiet fraintstepNi)Hjl ghid a8tic acip(3- miPiBtirredHaigopm

oSBT S BT 350 A T e v

stireéd r 80 nfin Bhd theh 1 butyBethgBéthér (8GnISOWAstddaed. Wine mlxture was
stirred at room_tenperature for 2h then t-buty

stirpest floy b neinlaad thes fikieyedwiyashimgiwith &byt methyil gthgr & @L? fugidication
by fr QF stajtgs rt'noH rof 1?0%?% ?ﬁb{) %LJO%aIU? the tﬁﬂl c%pnp%ﬁ'd d. éZt §)ra%c$ solid.

ura

'"H NMR 8 pusoy 11.72 (1H, s), 10.08 (1H, s), 8.60 (4H, s), 7.39 (1H, q), 7.22-7.03 (3H,
m), 6.88 (1H, d), 6.81-6.72 (1H, m), 3.65-3.47 (3H, m), 3.32-3.08 (6H, m), 3.07-2.95 (4H,
m), 2.94-2.81 (4H, m), 1.76 (3H, t), 1.68-1.22 (5H, m), 1.19-1.02 (2H, m)

MS: APCI (+ve): 529 [M+H]"

Example 97
N—Cyclohexyl—Ns-[2-(3-flu0rophényl)ethyl]-N—(2-{[2-(4-hydroxy-2-oxo-2,3-dihydr0-
1,3-benzothiazol-7-yl)ethyljJamino}ethyl)-p-alaninamide di-D-mandelate salt

A portion of the dihydrobromide from Example 96 was suspended in tetrahydrofuran and
water (5:1), treated with a solution of saturated aqueous sodium bicarbonate (3 mol eq) in
water, and the mixture stirred for 15 min. The tetrahydrofuran was removed in vacuo,
sodium chloride was added, and the mixture was extracted with chloroform. The combined
organic fractions were washed with water and brine, dried (Na,SOy), filtered and treated

with a solution of D-mandelic acid (3 mol eq) in acetonitrile (40 mL). The mixture was
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ether (4 x 3 nL) to forma pale orange solid (0.888Q).
The solid was dried at 45C for | h 15 then

wo ey | i sed from hot ethanol (-3 nlL) to afPor/dBRGv2/004861
title product as a white solid (0.040g). 'H NWR
6(DMSO 11.74 (1H, s), 10. 1q3é0 08 (1H, m, 8.72-8.39
(4H, m, 7.38-7.25 (5H, 91-6.86 (1 H, :
6.77-6.74 (1 H m, 3.73- 3 65 (1 H, m 3 49- 2. 80

stirfeé&?ﬁ %_H? ii’i:l)t(e‘];ﬁcg R)@Sé@jj Nl_tég%q(t EB? %}d e(dzto g{\le tile }llﬁ% compound asa

colbdtedsésdnadr oxy- 2- oxo- 2, 3- di hydr o- 1, 3- benzot hi azol -7- 25
yl ) et hyl ] am no} et hyl ) - N3- ( 2- phenyl et hyl ) - P- al ani nam de
di benzoate salt A portion of the dihydrobrom de

o RATR S SEPLALI.5 PISTPC . PO PUERSR o . 4.7

4, 6% gi;rfjﬂt(;néggolg)}% g’ggﬁéiﬂl ﬁlig gasg@omgo SHﬁmDLmsm iZQQBHQ_Yx‘,ﬁGZE’ -2.97 (4H,
i carbonat e eq).in
RT3 4 - P BL LG A OIS 5 A It $2-1.17
(5 1%'1“6 g HWihh 2-methyl tetrahydrofuran and the
dguéous Tayer sgparat ed. The organic |layer was
MSeWRai(ated5S2nM+HE resi due was di ssol ved in 2- et hyl
tetrahydrofuran, washed with water, dried over sodium
sul phate and evaporated. The resi dual solid was
Exg,,hgferg'sed with s acetonitrile for 24h, and the solid
e base collected by filtration. The solid free base

N-GpdohkiptyloV«(2d[2-(4- h&édm)ayidl-owlmidlb)edredl&mb@hlﬁbwz?-'&
N

was precipitat ed. A seed of di-benzoate was added and
_the mixture was heated at 45C for to -1h. A thick
i) Benaydi {3 [ 2 BKbensy et oarphoamL [Rad-stdrepyedrone- 2 iy dro-1,3-

[ i b
ber SRS R SRty Bl B B A5 £ S B E S v
phedylettey ljcarbamateuo at 40C for 2h to give the title
conpound as a colourless solid. "HNWR 8 (DVMSO) 7.93
(4H, d), 7.53-49 (2H m, (4H, m, 7.29-7.22 (5H,
n, 6.82 15 (2H, m, 6.71 (R m, 4.0 (0.5H m, 3.65
(0.5H, m, 3.27 (2H, m, 2.98 (2H, nm, 2.9-2.6 (6H,

m, 2.51-2.49 (6H, rr)O 89-1.41 (6H APCI
(+ve): 525 [M+H]+ %I/e 100 20 Wﬁ@
N—Benzyl 4-12-( OXy- 2- 0X0-
, 3-di hydro-1, 3 zoth| azol 7- yI hyI] am no)
et hyl ) ami no] H@Z o optopyl }a @ | ] ®benzam de bi s-
ﬁ‘<\o ©

Chlorotrimethylsilane (1.323 mL) was added to a cooled (0°C) solution of benzyl 2-
(cycloheptylamino)ethyl(2-(4-hydroxy-2-oxo0-2,3-dihydrobenzo[d]thiazol-7-
yl)ethyl)carbamate, prepared as in Example 23 step i) (1.260g) and triethylamine (1.81
mL) in dichloromethane (35 mL). The reaction mixture was stirred at room temperature for

2hthen a solution of benzyl 3-chloro-3-oxopropyl(phenethyl)carbamate, prepared as in

~ Example 5 step ii) (0.991g) in dichloromethane (10 mL) was added. The reaction mixture

was stirred at room temperature for 4hthen diluted with ethyl acetate and washed with 2M

hydrochloric acid (x2) and saturated sodium hydrogen carbonate. The organic layer was
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trifluoroacetic acid salt O | Hojl-'"-Z HHOS HO
2TFA i) 4-(2-tert-Butoxycarbonyl am noet hyl ) benzoi c
w@eidoB02 O i | OH ON\ 25 H WD 2008/ 075026  PCT/GB2007/004861
PCT/ GB2007/ 004861 139 A solution of sodi um hydroxide
(0.398g) in water (5 nlL) vvaslﬁdded to a stirred
suspensi on of 4-(2-am noethyl)-benzoic acid
hydrochl ori de (0.822g) in 1,4-dioxane (10 nL). After

o e e 5 B0 RS ST b 5 B0 e anc
evagglﬁédf [?hé‘v@ﬁld§ bidduedy At pur ALY TraBe §iﬂ&élékﬁ01lfnﬁiogfja%fiy t(ﬁﬁ)ﬂage),
W

partially 5 concentrated in vacuo and diluted v
elugerhgladizoel o @ nthangliscdishlprpredisink drrpetions cantaiaing pradusy were

til, .t | ut | H 1 he | .
evaﬁglgilﬁda@ ggpft%g%t%ta:g@?%ﬁﬁz)a%aiucf R ¥§1D’§VQ§(’%‘3§Q eélgx%r ?Hma?erlal was
usefl4f tHelexEdtépydiret@lgt at e. The conbi ned organic extracts

were washed with saturated aqueous sodium
bi car bonate, water, saturated aqueous sodi um chl ori de,

) . fues

i) At HoHdph ER- CLRES RN RRS 08 Y Ahidr T FUBROIRLSETI P

yI)@Ransine e thy1j- Vo2 -phertyldiiey])-Beatarfinanaitié dihydiobirddhie Galt
(DVso) 7.85 (2H, d), 7.30 (2H d), 6.89 (1H t), 3.16

(2H, q), 2.76 (21-1, t),, 1.35 Q(9H, s).
[ 2- (4-Benzyl carb hEnyI etji;d/],t;ar ] id

tert-butyl este H-)“ONNez~" HN
,’I‘rﬁo 2HBr

Hydrogen bromide (33% in acetic acid) (0.54 mL) Was added to the product from step i)

(0.238g) in acetic acid (0.8 mL) at 0°C. The resulting solution was stirred at room
temperature for 2h then t-butyl methyi ether (3 mL) was added and the mixture stirred for
10 min. A gummy solid formed, which was filtered off and triturated with t-butyl methyl
ether (4 x 3 mL) to form a pale orange solid (0.888g). The solid was dried at 45°C for 1h
then recrystallised from hot ethanol (~3 mL) to afford the title product as a white solid
(0.040g).

'H NMR 8 pmso) 11.74 (1H, s), 10.10-10.08 (1H, m), 8.72-8.39 (4H, m), 7.38-7.25 (5H,
m), 6.91-6.86 (1H, m), 6.77-6.74 (1H, m), 3.73-3.65 (1H, m), 3.49-2.80 (16H, m), 1.80-
1.46 (12H, m)

MS: APCI (+ve): 525 [M+H]"

Example 99
N-Cycloheptyl-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-Ns-(2-phenylethyl)-ﬂ-alaninamide dibenzoate salt

A portion of the dihydrobromide prepared according to Example 98 was suspended in

tetrahydrofuran and water (5:1), treated with a solution of saturated aqueous sodium
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4- (2-tert-Butoxycarbonyl am noet hyl ) benzoic acid

(0.307g) was dissolved in nethanol (5 nlL) and treated
WORER/0TH0Rd hyl | sopropyl am ne (0.605 nL) and benegl/aBR09e/004861

(0.379 nL). The mxture was cooled (0C) then HATU

(1.32g) was added in portlo ? The reaction m xture 20

was stirred for 48h at room érrperature, t hen

partially concentrated in vacuo and partitioned

. bet 2 h hl
bicaDRRALE B3 o) O TR A4t SR e o T Py s
dlhﬁE’dJ@/ﬁHQ rhytﬂyp@ﬁalgrdlr&fu%l ad ﬂ%@ﬁqﬁe&ssqay@%@%téd sRiodganic layer
|carbonate wat'er , sat ur at ed agueous sodi um

wagéNappiatie, and eqregidue @Vas Nisogo) ingnapethyhiserabydaolaean, washed with

oi >0. 4 se
wath Pl oer PRMRIRIRERR S bR, e AL MR Ry with
aceﬁmﬁt?iie“ﬁk Dokt e ¥1iagTe Wakesvliaoled 8y Myht@hl oride O ~
~ HZN WO 2008/ 075026 PCT/ GBZOO?/ 004861 140
l\/bt hanol i ¢ hydrochloric acid was prepared by adding

Th%{(gfltdyﬂegcd}%@%g&sgoq Sk anﬂ%antopaﬁt? aiéq]wﬁﬁptgénvégzt{&ﬁdgg.l ) eq).

I Ng t e SO 1 on
Thetdelting solaticroaheheatddGh 4530 land tidmedivith acetonitrile whereupon an oil

wasE gqegl?)g%gafxle%?é g? g?%g&?g%la (§(Pe)é l@%ﬁ a'fb agpr(]tl?rﬁ %\fc?ié?lﬁ%%?t 45°C for
~11£§} ik 9&1 {41€ FSRRAMIRE, Whetitfel a3 tddn fe%ﬂepa&u& fém days. The

ore con entration 5 in vacuo to afford a pal
solydsivasmallsctéd bly filtretionpwashied withaee-oald MefiN/d8Yd YeDh etnldedrled in

i3 3 ¢RI Br 2 ¢ B R omppumd BoAGRIPBHERS bt ny1 ) -

al anyl] (cycl oheptyl )am noj et hyl } .
| gﬂ é4 hy drox - 2- 0X0- 2, 3- di hydr o- - benzot hi azol -
HNM ﬁmuspn’éP éf%tdé 75369 (Zﬂdn}@élﬂ& Ry 7-@P-722 (riH F 652

(2}\i;gn)é6 3 éﬁaT{nbj AHf 3(6% n(.%no L) ??7@1%%’ 2 452 ), 2.9-2.6

(6H, m), 2.51-2.49 (6H, m) 169 1.41 (6H, m)

MS: APCI (+ve): 525 [M+H]"

Example 100
N-Benzyl-4-[2-({3-[cycloheptyl(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-
7-yl)ethyl]amino}ethyl)amino]-3-oxopropyl}amino)ethyl]benzamide bis-

O
H H
H
AL O
2TFA

N

i) 4-(2-tert-Butoxycarbonylaminoethyl)benzoic acid

trifluoroacetic acid salt
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benzyl benzam de hydrochl oride (0.336g) then the
vol atil es were evaporated. The resulting solid and

wao bwsariogé am de from Exanple 23 step ii) (0. 15p0T/GBR@®7/004861
suspended in ethanol (4 nlL) and triethylamne (0.156
nm.) added. The reaction mxtype was heated at 55C for
32 h 15 then cooled and the vol atil es evaporated. The
crude m xture was purified firstly by an SCX

A Sf)ﬁgl(?fl 8? goedi an%@%@%@%j&“fﬁﬁﬁé %Lﬁrwe} QAG&P H)ya stirred suspension

of 47e1-haiRkihgh)teRgdic atithydreRloside 0. mgaﬁrf ondiubme prmﬂmmfter the
as a yellow oil (42 ng). Ms:  APCI }:); [ M+H] +
mixtgre\had become homogeneous it was cooled (O°C) and oc- anhydrlde (1.196g) was

add}"ag_ I%Lc&ﬁm[r% éﬂrgw[agk(t éH‘eﬁ@{;%%&nyﬁr %;‘/tl‘of'}’ﬂ{ ey p%m‘élff?

Yy enzot hi azo am no
corﬁéﬂitydtécﬂm vaolo aril dihxabwihythy} acerte) @M Alquedus dugdarhideic @cid was

H mNH. HOIC S H 2T WD 2008/ 075026
addog Rt RoeT MBI 2 PﬂiqﬁﬁléEA}a@f B CYeTs PeprTalideand; thg aqueous layer
extﬁaQteHQg.aQ {u\gﬁgrcahgsae&md Thé c&hlﬁhé@é&gﬁk RAMEAS Werd »?ﬁs)ledmzﬁh

cool drobromc acid in acetic acid
sat@ra@dryheona sodivmdrcalbapt, sater,Hatiratedaqueons sadivn ghlerideighan

SPLLr f 2 h t t d
arigh o R0 45 Wit BRERGR 1 2155 AP TR REDN L ves
usedas teteki i8swhKonteuehgpuifisggRnHPLC (75- 5% of 0.2% 5
aqueous TFA in acetonltrl le) to afford the product as

a white solid (0.027g). 'H NVR 90C 6(DMSO 8.70 (1H,

g el 8 030 By 9t gy 15

(9H,3).-1, t), 3.29-2.82 (14H m, 176145(12H n) 10
M5: APCI (+ve): 658 [ M+rH| + Exanple 101
N-(2-{[ 2- (4- Hydr oxy- 2- oxo- 2, 3-di hydro 1, 3-benzot hi azol

ii) 22(143{")3%‘%5’ %g@glﬁg%ﬂé%}c{‘ m-"lmhc ac leis'fezfll ani nani de

bis-trifluoroacetic aci djb/u\

4-(2-tert-Butoxycarbonylaminoethyl)benzoic acid (0.307g) was dissolved in methanol (5

mL) and treated with diethylisopropylamine (0.605 mL) and benzylamine (0.379 mL). The
mixture was cooled (0°C) then HATU (1.32g) was added in portions. The reaction mixture
was stirred for 48h at room temperature, then partially concentrated in vacuo and
partitioned between 2M aqueous hydrochloric acid and ethyl acetate. The organic layer
was washed with further aqueous hydrochloric acid, saturated aqueous sodium bicarbonate,
water, saturated aqueous sodium chloride, then dried (Na,SO4) and concentrated to afford a

colourless oil (>0.41g) which was used in the next step without further purification.

iii) 4-(2-Aminoethyl)-N-benzylbenzamide hydrochloride
O

Uegne

2
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~\NH HOS HOZ2TFA 15 i) Benzyl

[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3- benzot hi azol - 7-yl )
we@edwghoiF26 {[ (1R) - 1- net hyl pentyl] am no) PCT/GB2007/004861

ethyl)carbamate ~I 0 ( N-- NH HOc S N~ H O The

al dehyde from Exanple 1 st eg bi) (0.5g) and

1(R) - et hyl pentyl am ne (0.1 ég) were 20 dissolved in

a mxture of THE (20 nL) and water (2 nL) and stirred

Memagzi)@? gyrasrgfl}l?ré(aacfug wag 8remu%8 'b%/ ﬁéﬂl 88eV¥a§gih?0r1 CzO 44 P%L) to cooled

(0°Cy meMRAGIARYEI) £ stifrthgliBe galumsfoaddﬁu watHert ftRle@toch tsted (0°C)
stirred for a further 20 h. The reaction was dil uted

solwlqrhofe[af(gHbea@é@aab@nqﬂmwy)ethw&%%mwaﬁIH teributyheder from step ii)

(0.4&@ }%@ﬁﬁﬁ%@dﬁi@@ %d?ﬁgre?ﬁa@%%ﬁ[rk gﬁ:l-r%/&oﬁ%%/ b%?cﬁgggncentratlon

in wap e #fad aipalesatlow. soliheTHeanateltidl wisgdidirdotledn the dekasép.
col um chromat ography eluting with 10% (I M
NH3: et hanol ) / di chl or omet hane to give the sub- title

. . : H NVR 6
) BRSP4 22 faloendRafi Laiim ApferB BT, T 5 4g
ala(nﬂ}ﬂpyd&»hep@yl)}ﬁhi(@]lethyh})[Z -(4-Bydroxp-270kof BHdihydro- 2,37l&n@(2thlazol-7-
243 2H , 1.61-0.99 (7H, m, 0.87 (3H, m M=
yDo(py e472[M+|—|]+||)
N (2- {[2 (4- Hydr oxy- 2- 0x8< 2, 3-di hydr o- 1, 3- benzot hi azol
-7-yl)ethyl]am no} eth I\I- 1o

[ (1R) - 1- et hyl pent yl ] 3% 2 phenyl et hyl®-[i -al ani nam d
e bis-trifl uoroaceojﬁgOam q) salt |~ ‘P\@ 2TFA
N\/\N
AL O

Triethylamine (0.9 mL) and ethanol (4 mL) were added to crude 4-(2-aminoethyl)-N-

benzylbenzamide hydrochloride (0.336g) then the volatiles were evaporated. The resulting
solid and the acrylamide from Example 23 step ii) (0.15g) were suspended in ethanol (4
mL) and triethylamine (0.156 mL) added. The reaction mixture was heated at 55°C for 32 h
then cooled and the volatiles evaporated. The crude mixture was purified firstly by an SCX
cartridge and secondly by flash chromatography (Isolute, 1:3:16 to 1:7:12 7M NHj in
methanol:ethanol:ethyl acetate) to afford the product as a yellow oil (42 mg).

MS: APCI (+ve): 792 [M+H]"

v) N-Benzyl-4-[2-({3-[cycloheptyl(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1 ,3-beniothiazbl—
7-yl)ethyl]lamino }ethyl)amino]-3-oxopropyl }amino)ethyl]benzamide

wv Neaas
Ho S O
‘<O 2TFA
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The amine fromstep i) (0.12g) was dissolved in

di chl oronet hane (5 nL), triethylamne (0.076 nlL)
w@adwen7s0eel | oned by the acid chloride from Examgl/6B2007/004861

step v) (0.135g) and stirred for 20 h. 1M

NH3/ met hanol (2 nlL) was addaq and the m xture stirred

for 30 mn, 15 then quenched wth water, extracted

wi th ethyl acetate, vvashed with brine, dri ed

Thé %ﬁg& %gtlellafl‘égg q\() cggsg[vae ?rggllcglo\{o?ﬁé{ﬁirbe-w% mL) and cooled
to @WH?Hfo%Fﬂerc aeiddn| 'aBetftCa%Id @3%3 0% rﬁﬁ)?%s dddeti Hrashled TaB geaction

he m xture stirred for 1 Tol uene was added, and
mlxth@ wassticned feni mamdcqnﬁavd@ada azeoEdpesbwitly édue;rw (x 3) and

megﬁg%l (gg; r'ﬁl dﬂ}%t I%thlég ql?ﬁiieé %? frg\yegs% rh%eeﬁPte éyg-gvoof' 0.2%

resi Was pur y Tevers

aqM%EFﬁ%&e@érﬁml@gowffbm he pRIust afAVRGesoNdi(0.027®. t 0
give the title conmpound (0.07g) as a white solid. 'H
NVR 6 (DMSO) 10.14 (IH, s), 8.74-8.46 (4H, m), 7.34

'y %Fi\g% 9?‘(: éﬁwﬁ% s(%fggf'})z Z[%ﬁ?ﬂ %)Hg a7 ”%%9 @%7 ’{h)( é. 85'( md) 6.75

(1Hd), L4ORH, 2, 3.73-3.672PH2m},B.4843H, 1) 3 29-2482 ((IZH,, m))l 76 1.45 (12H,
1.35-1.17 (4H m, 1.15 (3H d), 0.88 (3H, t) M APC
m)( +ve): 513 [ M+H + WD 2008/ 075026 PCT/ GB2007/ 004861
Msll\l-qngpzcﬁ‘g@j& }—g‘groxy 2- 0x0- 2, 3-di hydro 1, 3- benzot hi azol
-7-yl)ethyl] am na) ethyl) N-
nmet hyl pentyl ] - N3- (2- phenyl et hyl ) - (3-al ani nam d
Exé&?@sldlrl fluoroacetic acid salt HOHT Orr, 2TFA 5
N-Cog2i(#Hyar6 oyRuK0h, gﬂr&-ﬂ@!—ﬁ&l@ﬂﬁﬁi(ﬂlmﬂ)&ﬂylﬁ]zhﬁmo}ethyl)-N-
procedure of Ex e but using -
(1&%)1 methyinepsrl-M 4 menylﬁtly!)aqyalapmmdg ibisctriflporpacstigacid salt
as a white solid. HNWVR S (DVBO) 10.17" H s), 7.34

'(2H,n),727(3Hn)€87( (1Hn)
3.80 (1H, , 3.4 - ¥, 3.03 (2H,
nm, 294(2H 0(4 1¢B 10(2H n,
1.33-1.15 (4HH (3H d 0.88 (3H, t) Ms: APC
(+ve): 513 [MH—|]+ npl e 03 N@th,hexyl N3-

[2-(3-fluo rophenyl)ethyl ]! -N-(2- {

i) ée%lﬁé?(%%{yﬂ?@é-gég gﬁyél‘){fi}ﬂ lg{ﬁwyaiazol-%yl)ethyl](} {[(1R)-1-

meftlyWenlyl RndthéRitaehdamaies- tri f 1 uoroacetic acid salt

The aldehyde from Example 1 step ii) (0.5g) and 1(R)-methylpentylamine (0.197g) were
dissolved in a mixture of THF (20 mL) and water (2 mL) and stirred for 30 min. Acetic

“acid (0.111 mL) was added, the mixture stirred for 15 min, then sodium cyanoborohydride

(0.122g) waS_ added, and the mixture stirred for a further 20 h. The reaction was diluted

with ethyl acetate (50 mL), washed with saturated sodium bicarbonate and brine, dried
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ON"~-P HF HOS N~ H2TFA The title conmpound was
prepared according to the procedure of Exanple 15, but

W@ 3008973026 f | uor ophenet hyl am ne, to gi ve a whi t BCEGBR@7/004861
20 "HNWR S (DVSO 11.73 (1 H, s)), 10.21-10.15 (1 H,
m, 8.98-8.62 (4H m, 73914 30 (2H, m), 7.24-7.16
(2H, m, 6.89-6.84 (1 H, m % 78-6.74 (1 H, m,
3.60-2.95 (13H, m, 2.87- 2.77 (4H m, 1.82-1.03 (1

(NSS4 S PRI GH 1) B eﬁﬁ i B ey it Solumn
chr[}lh%%a(ﬂl? Rutihg Mathl D94 BrVt |N»FP3|' ﬁ@ﬂhﬁﬁb‘l}/ JRhdYdrhethirle3o Give the sub-

dr oxy- 2- oxo- 2, 3- di hydr o-
tltldcﬁnlbm\mzl(@ aﬁg)z@sacmlymrj@s Bym] anmi no) pr opy! ) (1 al ani nam
de bis-trifluoroacetic acid salt N NV FH HO M
S N~ 2TFA H O i) Benzyl ’

'H NIMM [m's@{ma/(sa{ cmpszmm hy,d.06 @Hsnt)gemzm(m aq,czl 327(2}4 n),

et h (}3&@9 - 5 oxoet hyl)carb
3.0Re2-77 (ﬁfﬂ» reh Pdr{aHem).1!- ﬁb8)99v(&§ %d)efi? &361 aﬂ)
MsS Apdy (906)95727[1\({;H]&m no- et hyl ) - 4- hydr oxy- 3H

ii) N-(2-{[2-(4-Hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)-N-
[(lR)-l-methylpentyl]-N3 -(2-phenylethyl)-B-alaninamide bis-trifluoroacetic acid salt

N\/\NJK/\ «Q

2TFA

HO

The amine from step 1) (0.12g) was dissolved in dichloromethane (5 mL), triethylamine
(0.076 mL) added, followed by the acid chloride from Example 2 step v) (0.135¢g) and
stirred for 20 h. 1M NH;/methanol (2 mL) was added and the mixture stirred for 30 min,
then quenched with water, extracted with ethyl acetate, washed with brine, dried
(Na2S04), filtered and evaporated in vacuo. The residue was dissolved in acetic acid (1
mL), hydrobromic acid in acetic acid (33%, 1 mL) added and the mixture stirred for 1 h.
Toluene was added, and the mixture evaporated in vacuo, redissolved in acetonitrile,
toluene added and evaporated in vacuo once again. The residue was purified by reverse
phase HPLC eluting with aqueous TFA/acetonitrile to give the title compound (0.07g) as a

white solid.

'H NMR 8 (omso) 10.14 (1H, s), 8.74-8.46 (4H, m), 7.34 (2H, m), 7.27 (3H, m), 6.86 (1H,
m), 6.75 (1H, m), 3.80 (1H, m), 3.49 (2H, m), 3.36 (6H, m), 3.02 (2H, m), 2.93 (2H, m),
2.79 (4H, m), 1.47 (2H, m), 1.35-1.17 (4H, m), 1.15 (3H, d), 0.88 (3H, t)

MS: APCI (+ve): 513 [M+H]"
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benzot hi azol - 2- one hydrobrom de (4.0g) in water (30

m.) and THE (60 nlL), and the mxture was stirred for
wazwsn7sodcetic acid (1.57 nL) was added, fol | oR&IGBY007/004861

1,1 10 di net hoxyacetone (1.98 nL) and the m xture was

stirred for 30m n. The react1'43n was then cooled in

i ce and sodi um cyanoborohydri'de (1.73g) was added in

portions over 10m n. The reaction m xture was stirred

for three days, then EtOAc (100 nlL) and a sol ution of
Exampledd2(3. 46g) in water (50 ni) was added and the

(L 93 4 _SQxhl0f 1,356 thi -N-
Nt B DL 2l P SR R nig o TR A Bos et
[(LBR hmydthylpentydi¥1- (2 pheriylethpl)-PHaniohmide biscidifliorggcetic agid salt

the organi c phase was separated, washed with water,
then 0.1M HC, water ang brin@. Thxs@si ng

sol uti on was evaporated ¥ [

redi ssol ved in a75 , 2MHHC1(50 nlL) was

added and the HDPxtYreswas sf{irred for 2 days. The
acet one was evapor , and’ the aquegegs was extracted
into EtOAc. The orgaflic phase was washed with brine,
dri ed and evaporated affording an of f-white foam 20

The fggg _cormg)qvg %mrqmcmj@to oerslyre Q{a%xagmr 93, hupusing
RGBS P R e AT WMER R TR, 1

the next step WD 2008/ 075026 PCT/ GB2007/004861 145
i Benzyl '
'H P@z‘mwséhbfbiWaﬁnswﬁ-ﬁ%emy?-%? RHIR S BT- AR, 7613k m);
<2381 3 ' 7ay]
i T e S B
(2Hhemy Y133-1.15 (4H, m), 1.15 (3H, d), 0.88 (3H, 1)

2-( 4- hydr = 2- -2, 3-di hydro-1|, 3-benzot hi azol - 7-yl)
Mét"ﬂ&ﬁ](ﬁg' gﬁﬂéﬁ&foxoet hyl ) carbamate (2.5g) in THE
(60 m.) and water (10 nL) was added cycl oheptyl am ne

(1.59 nL). The reaction was left to stir for 30mn
Example H3etic acid (0.714 nlL) was added, and the

eacliion td I o t i ' .
NSRRGSR 2 G ihlar s e AR AT Ry MRy g2 3-dibydro-
1,30@izottaidol-7SAj etk mlinb pethiANPCRanim amidicbid- teifli o dueetic acid salt

reaction was stirred for 15mn, then it was dil uted

with EtOAc (100 nl). The phases were sep ed, the

aqgueous was extracted win h _Et Ofc, and -t he
q /ﬁ:(dvki NQK/QNA\;»,
H
F
R O
N
0

2TFA

The title compound was prepared according to the procedure of Example 15, but using 2-

fluorophenethylamine, to give a white solid.

'HNMR & pmsoy 11.73 (1H, 5)), 10.21-10.15 (1H, m), 8.98-8.62 (4H, m), 7.39-7.30 (2H,
m), 7.24-7.16 (2H, m), 6.89-6.84 (1H, m), 6.78-6.74 (1H, m), 3.60-2,95 (13H, m), 2.87-
2.77 (4H, m), 1.82-1.03 (10H, m)

“MS: APCI (+ve): 529 [M+H]"

- Example 104
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conbi ned organi cs were washed with brine, dried and

evaporated to afford an oil (5g). The oil was taken
w@poosi790REOH and applied to a SCX cartridge (preEcTeBR@®d/004861

with MOH), then washed with MeOH, and eluted with

MeOH 10% 0. 880 anmmoni a. Evaq%%atl on afforded a 15 red

f oam whi ch was di ssolved in washed with 0.25M

HC1, NaHCO3 sol ution, dried and evaporat ed affording

| N- (gjcj Sups t \3 Lgi(:&gﬁ&g%g)hf a)é)qfahylgll\;séw 3-8?—?11?' 460% oxo-liI 3|>|3/°§ydro-

1 3Ebe;léotﬁlzggl-?@%)eﬂ?l]anﬂn%rgpng-B(Zﬂlilgnﬂﬁ)de4€lj|)sgﬁifﬁ(7né&]c_éﬂ5ﬁ9ac1d salt

(m 2H), 1.60- 20 1.37 (m 7Hp, 1361 5H),
1.07-0.97 (m 3 . APCl (+Ye): WO

2008/ 075026 P 48 46 Behz it
{2-[acryl oyl hept yl o] - 1- thyI et hyl }

[ 2- (4-hydr -2-1o 2, 3-

di hydro-1, 3- ben iazol - et hyl ] car bamate O o OO
N T'~N v N~ HO To a solution of Benzyl

s %54%;%@2‘5“@”%@%% nssrorlagry Ly hafbe
ox&ﬁly@@&)oaﬂnﬂtecmaz_ (10 nm) was added triethylam ne
(0773 nm.) and trinethylsilyl chloride (0.586 nL) and

the m xture was stirred #0ox 1 hat room tenperature.
The reaction m xture vvasl ed in ice and acryl oyl
chloride (0.0976 nL) was addey. The m xture was
allowed to warmslowy to RT,odiJauted wth CHCl12 and
washed with 2M HClI and bri ne. y| ng and evaporati on
afforded an to orange f ‘ g)xphi ch was used
directly in the next st M5: APCI (+ve): 552 [ MtH| +
i v) N-Cycl oheptyl - NG 23Kl uor opehenyl Yethyl ]-N-(2- {
[ 2- (4- hydr oxy- 2- oxo- 2, 3- §-h§dr o-
1, 3- benzot hi azol - 7-yl ) et Wyl Janmi no} propyl ) - ( 3- al ani nani
de bis-trifluoroacetic acid salt JO ~ NNV N~ 1 F
SodidumHiitdrbdviate (1.16g) was added to a solution of 7-(2-amino-ethyl)-4-hydroxy-3H-

benzothiazol-2-one hydrobromide (4.0g) in water (30 mL) and THF (60 mL), and the

mixture was stirred for 15min. Acetic acid (1.57 mL) was added, followed by 1,1-
dimethoxyacetone (1.98 mL) and the mixture was stirred for 30min. The reaction was then
cooled in ice and sodium cyanoborohydride (1.73g) was added in portions over 10min. The
reaction mixture was stirred for three days, then EtOAc (100 mL) and a solution of
NaHCO3 (3.46g) in water (50 mL) was added and the mixture stirred vigorously. Benzyl
chioroformate (1.45 mL) was added and after 3h a further portion of benzyl chloroformate
(0.725 mL) was added. After 2h the organic phase was separated, washed with water, then
0.1M HC], water and brine. The resulting solution was evaporated and the residue was
redissolved in acetone (75 mL), 2M HCI (50 mL) was added and the mixture was stirred
for 2 days. The acetone was evaporated, and the aqueous was extracted into EtOAc. The
organic phase was washed with brine, dried and evaporated affording an off-white foam
(5g). LC-MS showed the major component was a mixture of desired aldehyde. and the
corresponding hydrate (M+H 419/401). The crude aldehyde was used directly in the next
step
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S N~ 2TFA is 0 Benzyl
{2-[acryl oyl (cycl oheptyl)am no] - 1- net hyl et hyl }

WO 200847309€r oxy- 2- oxo- 2, 3- di hydr o- PCT/GB2007/004861
1, 3- benzot hi azol - 7-yl ) et hyl ] carbamat e (0. 235g) was
di ssol ved i n anhydrous ethaqgg (10 nlL) and treated
with the 3-fluorophenethylamne (0.166 nlL) at 50C
overnight. The 20 reaction tenperature was increased
to 60C, and the reaction was |left for another 24h. The
solvent was partially evaporated to a smaller vol une

ii) B@:I?z?'F@(@H@hé}ﬁ?&hﬁ%)%e&?f&ﬂyﬁ}ﬂ%%&droﬁ -$xr2, Adinbiago-1,3-
m xfure was cool ed and applied to an SCX cartridge,

bengathirzdl-keylethyd Jearbauaate008/ 075026 PCT/ GB2007/ 004861 147
et hanol, and then eluted with MeO+ 10% 0. 880 anmoni a.
Evaporation afforded a p oil (270ng). The oil was
dissolved in a mxture R M) of 1:1 HBr-AcOH and AcCH
under nitrogen in the dark at roomtenperature. After
1.5h the reaction was dilutef~@?h toluene and .
evaporated. HPLC purification @f the residual oil gave
pure fractions which e abpfﬁ 8d, azeotroped
wi th toluene, redissg i n CHAafsl evapor at ed and
dried under high Viuu o affo he title product
as a clear foam (56ng). MR 6 (DVBOY 11.73 (s, | H),
10.16 (s, | H), 8.78-8. On 4H), 7.42-7.35 (m | H),

Tog salufpn of PRy blZAd oy “Zog8 M rop) -bGsafrigggl- 7 sthy 11
me%?—Qioggt’hzgwrl))arﬁagg ?%}EE“ T_(I;IP ﬂgxb?rfr%)l aér{hi\%ger](-l 8 8al)MWaskatid

+ve) .
cydlpleptyllashior ¢1.S\mI - THe reaction was left to stir for 30min then acetic acid (0.714

mL{) %aé?tﬁ@%’c? rgﬁgr %8)%&%)&81_1 a8 s YR Qading R0RRZ O hiazo -7 i5

SodiuRRyYhnodSPoHydride €0yS4) Mak hddedaindntifradRAevemnight. Saturated
bis-trifluoroacetic acid salt 0 NNJv "NH

NaHCO\ wasarded aggl thgaeactipp wag ?ﬁ*?ﬁ%ﬁ?ﬂ 1 vz, ﬁ}egétawéqjdimteod Vwﬁh EtOAc
(10%9&]9{ 440 ghﬁsgs Wk sgf)é)rﬁég%g a&fleo’t:r%( XD b firak wiIBVEtOi&&, A8d the
combined organics were washed with brine, dried and evaporated to afford an oil (5g). The
oil was taken up in MeOH and applied to a SCX cartridge (pre-wetted with MeOH), then
washed with MeOH, and eluted with MeOH-10% 0.880 ammonia. Evaporation afforded a
red foam which was dissolved in EtOAc, washed with 0.25M HCI, NaHCO3 solution, |
dried and evaporated affording the sub-title product as a yellow foam (460mg)

"H NMR 8 (pumso) 7.44-7.28 (m, 5H), 6.82-6.61 (m, 2H), 5.15-5.08 (m, 2H), 4.01-3.93 (m,
1H), 3.28-3.18 (m, 2H), 2.77-2.65 (m, 2H), 2.55-2.40 (m, 4H), 1.75-1.59 (m, 2H), 1.60-
1.37 (m, 7H), 1.36-1.12 (m, 5H), 1.07-0.97 (m, 3H)

MS: APCI (+ve): 498 [M+H]"
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cycl ohexylam ne in step ii), and using phenethyl am ne
in step iv) to afford the product as a colourless
w0 o@s0({02034g) 20 'H NWR 6(DVSO) 11.73 (s, 1H)PCUGB1®7/004861
(s, 1H), 8.73-8.43 (m 4H), 7.38-7.30 (m 2H),
7.30-7.22 (m 2H), 7.20-7.1é4ém 1 H, 6.88 (d, J =
8.2 H, 1 H, 6.76 (d, J =82 Hz, 1 , 4.17-3.66
(m 3H), 3.61-3.49 (m 2H), 3.46-3.30 (m 2H),

3.29-3.03 6H),. 2.99-2.7 1.86-1.6
i) By 12 pery o Cychonegia el el I8 B Aoy b3
dih{ - BibeMathi Ao -{1)erR) carbamaleM-H + 25 WO 2008/ 075026
CT/'@2007/ 004861 "~ 148 BI OLOG CAL ASSAYS Adrenergic
02 medi ated cAMP prod Nn 5 Cell preparation H292
cells were grown in 2 flasks incubator at 37C, 5%
C®2 in RPM nedi um contai ning, 10% (v/v) FBS (foetal
bovi ne serum) and 2 nmM L-glayt aoi ne.  Experi nment al
Met hod i o Adherent H292 cel | § were fenoved from tissue

culture flasks by tr » \trh\ aseTM cel |
15. m th es|. Fl asks were

det achnment sol ution f
i ncubated for 15 AD € in a homidi fied i ncubator at
37C, 5% CO2. Detached ?s wer uspended in RPM
medi a (containing 10%ivNy) FBS and” 2 mM L- gl ut am ne)
at 0.05 x 106 cells per nL. 5000 cells in 100 L were
To adddoh of Bawdyl {8(dyclohersty lainsisn) €l~muthly letted ) 2 -€dhedro®6-2vedok2,3-
.plate and 15 the cells incubated overnight jn
dihyelier b3 prrepthineoliaxlsthvdfearpamater e é‘ﬁ%@@gﬁl{) m@ was added
triefRHrRin .7??&‘]1\5 &hld ﬁ'ﬂgetfxﬁglllyil chioride \(@%@ﬁilﬂ) Whé thehikfuird R8s

L-"assay buffer "and replaced wth 50 L aSsay buffer
stirtedEB61 I Iroxirh empeoattzi FhagattimvniNERES/ap effolad smige Bndrvidryloyl

l.Lucose) . s r ested at raomt erature fo .
chlFi R D IO S AGRC  Han 3 Vot AP R (LY AR - Guted
witlREP P ahd wasiEAYwitH M CLAHAt RRine] D@iﬁ% A dvapdation afforded an

di net hyl sul phoxi de) was 20 added. Cells were incubated

orapze foamp(47pmamvhich wausedl direatly iafthepexhpfeRh tinme test

> nds.. d and the cells were incubated for
M%%ﬁ@#ﬁf@s%@%@ﬁftemer ature. The final rolipram

concentration in the assay was 300 M and final vehicle
concentration 1.6% (v/y)

iv) At Ipbp e gré'a ownygﬁgvﬂ-%&%féé'@g{b%- ;-gfd-?,-gljcﬁhydro-
SRR o e ot

frozen at -80C for 30 mnutesgor overni

n .
L ey :
Me
HO S
O 2TFA

'

Benzyl {2-[acryloyl(cycloheptyl)amino]-1-methylethyl} [2-(4-hydroxy-2-oxo-2,3-dihydro-
1,3-benzothiazol-7-yl)ethyl]carbamate (0.235g) was dissolved in anhydrous ethanol (10
mL) and treated with the 3-fluorophenethylamine (0.166 mL) at 50°C overnight. The
reaction temperature was increased to 60°C, and the reaction was left for another 24h. The
solvent was partially evaporated to a smallef volume (~3 mL) and heating was continued at

60°C for 3h. The mixture was cooled and applied to an SCX cartridge, washed well with



20

25

AlphaScreenT"' cAMP detection The concentration of
CAMP (cyclic adenosi ne nonophosphate) in the cell
wo y®anesoams determ ned using Al phaScreenTM  PCT/GB2007/004861
nmet hodol ogy. The frozen cell plate was thawed for 20
30 mnutes on a plate shaker1 hen 10 L of the cell
| ysate was transferred to a 6 -well white plate. 40 L
of m xed Al phaScreenTM det ecti on beads pre-incubated

e R T NI R SRR o

oil (276RRRIER At wiQREIVRARES AlikiuR: RGHLLEF NPWBY-AJDH bhe AcOH
dark.” The Al phaScreenTM si gnal was neasured usi naﬂan

undgniitregeminghe dark ap ronotestperaturg Pafik nSiEtheweactipe wes diletad with

t he recomende nufacturer:.s setti . _CANP . .
ol e A Te D ot By BT Easf bl aegons which
were akhptrabd, QRetipee widlteTuehd) @€tlissolviel én CRHITE1R ¥P&yoraredtinddried

usi ng st andard cAMP concentrations. Concentration

undeehigh ygeuusy ity afordghe Hoproduet agarciear Eoas(30M&®-ed and
data was fitted to a four paraneter |ogistic equation
to determ ne both the pECso and Intrinsic Activity.
'H NMR 6 fsis6) 1ACT3 (8] 1Y), W03 6 € QD S& 2883 (m, HHACE4DBRA.3S5 (m, 1H), 7.28-

7.2} Grakitied a1 W GachDes gbinent-2 kB €74 b TE ot Dhiantid. 120 @

—qf KNy epbi r 2 F didmy Table 1. 10
= Y A B BB B BB AACIID 5P My ane

MSPA@ﬁé(ﬁwd)oiﬁmWﬂ]ﬁnes were prepared from human
enbryoni ¢ ki dney 293 (HEK293) cells expressing
reconbi nant human all) receptor. These were diluted in
ExdspRyoBuf fer (50nM HEPES, 1 mM EDTA, 0.1 %gelatin, pH
7.4) t rovide a final concentration of nenbranes

: . (0]
N-GyrdohexybiVe(22{[2H(4-hy dugxy PooxtréSviibydraakSrhenrethinzal-fi mum

i fic,bindi i .
SRR iP5 SRRV BrbBina M B RGN FuPE i sale

10 L [3H -prazosin (0.3 nMfigal concentpatjon) and
10 L of test conpound (H Ox fipal concent on) were
added to each teShv@ieN Nég\&h/%t&e 8
replicates wer @ ai ned for I[ 3H - pHazosi n 25 bi ndi ng
in the presef@e ugf W .tL vehitle (10% (v/v) DVSO in
Assay Buffer; defN-Bing max m bi n@TRY) or 10L
BW7378 (10 pM fithalo concentration; defining

non-specific binding (NSB)). Menbranes were then )
Theatitdrechnoppuad has weeparedi asedrding| te the pypcedo® qf Hxantpgel 04, but using

cyclohexylamine in step ii), and using phenethylamine in step iv) to afford the product as a

colourless foam (0.034g) _

"H NMR & pmso) 11.73 (s, 1H), 10.16 (s, 1H), 8.73-8.43 (m, 4H), 7.38-7.30 (m, 2H),
7.30-7.22 (m, 2H), 7.20-7.11 (m, 1H), 6.88 (d, J = 8.2 Hz, 1H), 6.76 (d, ] = 8.2 Hz, 1H),
4.17-3.66 (m, 3H), 3.61-3.49 (m, 2H), 3.46-3.30 (m, 2H), 3.29-3.03 (m, 6H), 2.99-2.71 (m,
6H), 1.86-1.68 (m, 3H), 1.67-1.55 (m, 2H), 1.52-1.40 (m, 2H), 1.22-1.06 (m, 3H)

MS: APCI (+ve): 525 [M+H]"
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30

pl ates were incubated for 2 hours at roomtenperature

and then filtered onto PEI coated G-B filter plates,
wee@spmaked for 1 hour in Assay Buffer, using BCDEBM®I7/004861

pl ate Tomtec cell 30 harvester. Five washes with 250

pL wash buffer (50mM HEPES, % mM EDTA, pH 7.4) were

perfornmed at 4C to renove u&bgund radi oactivity. The

pl ates were dried then seal ed WO 2008/ 075026

007/ Q0 1 150 from underneath using Packard

Blgﬁﬁ&é‘é‘&ﬁ%&%d McroScint-O (50 L) was added to

each well. The plates were sealed (TopSeal A and

filter-bound radioactivity was nmeasured wth a
Adsenergiclf2anedintedaAM@rprodogi@mint, Packard Bi oSci ence)

using a 3-mnute counting protocol. 5 Total specific

bi ndi ng (Bo) was determ ned by subtracting the nean
CeNBRphfa@Bht he mean maxi num bi ndi ng. NSB val ues were

al'soO subtracted fromvalues fromall other wells. ’
H2¥edlbs wkat grovar im 2%pma Skelt iasubator aedit°CoH %800, CoRPMmEdium

concen tio urves { nhy bition of .
corigpgp] (25 GUhF b et PoviEr serubd 87 o Lo e 1 a

dilutions typically in the to range 0.1 nMto 10 M

Data was fitted to a four paraneter |ogistic equation

ExperimentadMéthed t he conpound potency mhlch was
Adﬁﬁ%ﬁtﬁ[ﬁ%%dﬁg% e emeg}o(vncg gr%'gllf t\lls[%léei_é)lgt sks ﬁ Brl%g gﬁern?)mtﬁ n

AcBasadd™ Selpd@adtineui solatidifr @5 hlbﬁk@vﬂask@dﬁcﬁ‘@ gicgbatedfor 15 minutes
Menbr ane Preparati on Menbranes contai ni ng reconbi nant

in thbraidifiedrinerdatyir ot BEIG 5% €Oz ePeophedasHe wetstraiskenendechimRPMI

creen. d b 0
O e e S T
50@%&1&%&@9 wWekd'@dde@ 85 6L dfANisSlie- &ﬁﬂi%-&@ﬁ@d béadell plate and

gave a 20 cl ear wi ndow bet ween nmaxi mum and m ni num

thesyplis infciiloatdy] ondirmight in Bxtperidifed ircubatet at3d °@S%)fé)2w§ﬂ€ culture
eHonmdlnl}bttmmd 6-wel | r | at
medg yayremgred andsg waﬁ—'ow%a% Fgee v@ﬁd§§ Craprptter B Feplaced

n
witiRIRRLERL bt (AN Rlon Songhfile SATAIICEC pHP spli B3
ldéa{eg askawerRlradt&l & roenltémpdraarefor 20 abiaeswfter fabich time 25 uL of
ILalodocyanoplndolol inding in the presence of

rolmem\ﬁ indYlengdeomsip @ssay buffipsontainipg 34ye Buv)r(tsmethdkwlnhpﬁl@‘e) was
w5 NPV Bl 0919 les 2 MR sy

covpoibida nese adeed ahd e catisledretincubated for 60 minutes at room temperature.

The final rolipram concentration in the assay was 300 uM and final vehicle concentration
was 1.6% (v/v) dimethylsulphoxide. The reaction was stopped by removing supernatants,
washing once with 100 pL assay buffer and replacing with 50 pL lysis buffer. The cell

monolayer was frozen at -80°C for 30 minutes (or overnight).

AlphaScreen™ cAMP detection

The concentration of cAMP (cyclic adenosine monophosphate) in the cell lysate was
determined using AlphaScreen™ methodology. The frozen cell plate was thawed for 20
minutes on a plate shaker then 10 uL of the cell lysate was transferred to a 96-well white

plate. 40 pL of mixed AlphaScreen™ detection beads pre-incubated with biotinylated
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achieve a final volunme of 100 L. The plates were
i ncubated for 2 hours at room 30 tenperature and then
wo pdoseT®e ont o PEI coated GF/B filter plates, PCT/GB2007/004861
pre-soaked for 1 hour in Assay Buffer, using a
96-wel | plate Tontec cell B%%vester. Fi ve washes with
250 L wash WD 2008/ 075026 / GB2007/ 004861 151
buffer (50mMM HEPES, 1 mM EDTA, 120mM Nadl, pH 7.4)

RTINS R B
the 4. nﬂw /E@ﬁgf?&genw @fgﬁalsv%ﬂ rﬁéa%uﬁ:ﬁ%sﬁi‘g%ﬁmlﬂbn @e@ﬁ@pﬁ&tometer

was added to each p ates were seal ed
(Perkindid®enlncA)witnitie fr¢CIOtImllenldgd| n@nufaqqum@tspktmggz Q@MP concentrations

were@?q%g{i%%gv)\%t%%ra g nt | Ib:ﬁ%}oglocgm{cﬁo ntrglrlr&egdlaglrep s&me experlment

us1n%§t9ﬁd3§@ EAMmo%k:elﬁﬁﬁ@hi | CorRletgdtidm ré@@hsé"ﬁﬁvéﬁ%ﬁig@n[mwre
subtracting the mean NSB fromthe nean maxinmu

constﬂwtqql n@d daysBay fiftedto alonepHpBStes Ingistis eqeationte ﬁ?t@an@é doth the
fro l.l .ot
pEC H] Ir?t 1n51 %?1(/1 nlt%rbsrl] dlgtg\ﬁ \g?st&tpl}(%%e%e e}%ﬁgﬁ ?evlgtzveltB the
max{émLﬂﬁl h&i\htyéd’a\,t@ﬁnr[e]i?&ﬂ ﬂoninmgﬁ? yiaehiergairaéntb Rleshlfsg))r seigounds
eterm ned usin serla ilutions typically in the
of the apygation arefdq/pe 8’“1‘@ mplaldgda was fi tteépto a %/our
paraneter |logistic equation to determ ne the conmpound
pot ency, which was expressed as pl C50 (negative | og
Seleetitigr Assapcent rati on i nduci ng 50% i nhi biti on of
[ 1251 ] - I odocyanopi ndol ol binding). Results are shown
in Table 1 below. 15 Dopam ne D2 Menbrane Preparation
Adrmg{cqﬁqf contai ni ng reconbi nant human Dopami ne
s receptors were 20 obtained from Perkin
EI mer. These were diluted in Assay Buffer (50nmM HEPES,

M mM _EDTA, 120nM NaCl, 0.1 %agelatin, pH 7.4) to
—"m al concentration of nmenbranes that gave
Men?or&{e@ a&eréﬂ‘%fxég&*ea BRI RE R BBt RTFhe 203 (MBK SPHGefl$ @xpressmg

bi ndi ng perinmental Method 25 Assays were perforned

recomhmanbhnmmld) oeepins| (Thesst Were dpyted nreprtE@&fer Qﬁ)r&M[ IéEiJ’ES
f
Y T e X
gavd@cl&ﬁ@hnﬂ@sbembh makimiure and misigayn §Peaife Bndieg! i cat es
were obtained for [3H]-spiperone binding in the
presence of 30 L vehicle (10% (v/v) DVMSO in Assay
Ex gérﬁél’lji&%# ni ng nmexi num bi nding) or 30 pL Hal operi dol
30. concentration; defining non- speC| fic
Assadys ngiréper(ddsB)l Jn UNiottorad 98- ww&rlﬁ)ly;brepylanh:lpidtes 010 pL [*H]-prazosin

(0.3 nM final concentration) and 10 pL of test compound (10x final concentration) were
added to each test well. For each assay plate 8 replicates were obtained for [*H]-prazosin
binding in the presence of 10 pL vehicle (10% (v/v) DMSO in Assay Buffer; defining
maximum binding) or 10pL BMY7378 (10 puM final conéentration; defining non-specific
binding (NSB)). Membranes were then added to achieve a final volume of 100 pL. The
plates were incubated for 2 hours at room temperature and then filtered onto PEI coated
GF/B filter plates, pre-soaked for 1 hour in Assay Buffer, using a 96-well plate Tomtec cell
harvester. Five washes with 250 pL wash buffer (50mM HEPES, 1mM EDTA, pH 7.4)

were performed at 4°C to remove unbound radioactivity. The plates were dried then sealed
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achieve a final volunme of 300 L. The plates were
i ncubated for 2 hours at room WD 2008/ 075026
weERQNBAEDRO7/ 004861 152 tenperature and then fPET/6B2w@7/004861
onto PEl coated G-/B filter plates, pre-soaked for 1
hour in Assay Buffer, u3|nq56 96-wel | plate Tontec
cell harvester. Five mashes Wwth 250 L wash buffer
(50MM HEPES, 1 mM EDTA, 120mM NaCI pH 7.4) were

romelg@gélge lru{é‘ltnaﬁ’%g%a?@ sl Sl YsTmsisates habl) TQ@O each
weﬁ)ag" EpfieR v@errﬁ s%@xfﬁl (q{)ﬁ_?](ga'ﬂ %) WM& FIRéCB(ﬂltnde({lé&tllV 31_‘0@§ measured

to eac ates were sealed opSeal
with saindilltidrt @nnteo (PebCoadi, @adtaird/ BioSciase)msagia bmlwtc hounting
SCI tillation counter (TopCount, Packard Bi 0Sci ence)
ProfPhg a 3-minute counting protocol. Total specific
bi ndi ng (Bo) was determ ned by subtracting the nean
NSB fromthe nean 10 maxi num bi ndi ng. NSB val ues were
Total specifigtitinding €3b) fwas deternined by puiragling bemesan B fom the mean

ma glgrﬁfgxg h&%g{% ﬁ%f&/ﬁég{ vevgr%reagsg Sub aecrt & (5xinQIfalu§9 frogoﬂp&l‘f&%ells.

Thés3dhtaSipérd exSresse8ias féroght oBy. eCdﬁb@lﬁrm dondentBitiog-esfect (ﬁkves
dilutions typically in the range 0.1 nMto 10 M ?
(inkigsionjof { &H-nrazogirt @Dﬁim&h‘f‘@ﬁéﬁ@mné@ peing seri HpiigN tmcal y in the

det.er i he, c 0
o DTS 4815 OSSR EERky il bR AL ES @hein
theHepbifd potthc3Nwhich[viddlexpiRisfarad PECI (ﬁidgaﬂgf)a logl' hhelalr esmdehﬁatlon
obtai ned for a representatlve sel ecti on

indgeing S0¥dghibitianf [Hilpraresin bipding)s Hgalts Weﬁhﬁ‘f"% i TaRde bigelow.
20 Onset Assay Dunkin-Hartley gui nea-pigs (between 200
g and 300 g on delivery) were supplied by a

Addesdrgiegled breedi ng establishment. The gui nea-pi gs
were killed by cervical dislocation and the trachea
renmoved. The adherent connective tissue was renoved
and each trachea cut into four rings. The tissue

Manibnage Ryepasatidren attached to an isometric transducer.
Mol S ufs g R O Bl PhEE) Kecbiolh VS obtained rom

Euﬁiééféén Test ferandisuted mdAssdy Buffei (S9mAo $EPHS, ImMVEDTA, 120mM

%chollne was applied to the tissues. eE}g{rtlssues
Na@éroel oigeltineihdd) (q : Prodide fipal congariration of membrass that gave a
r reappl i ed and

el SRk e en BRIt bR TR ARu A specf bRl P70 D

equilibrate. Tissues were then contracted with 1 M

nmet hachql i ne . and once a steady response was obtained a
Englgﬂﬁ%ﬁﬂﬂﬁgg concentration response curve to
Aska%tg RiceDAd kel %QUQbMomd@6MelV\ﬁﬂ¥ﬁgﬁﬂEﬁéJﬁﬁlég 10 TDEEIZD 1]-

tI'ssues were then washed (three tines, one m nu
Todoey appindohd (166 ﬂMdiﬂaéMncbmratmﬂ) affdor0 phof taswompuuntl KE)x final

end of the resting p%rlod }h% tissues re_contracted
coxgeptrationywere added to each test well. For each assay plate 8 replicates were

obtained for ['*’I]-lodocyanopindolol binding in the presence of 10 pL vehicle (10% (v/v)

DMSO in Assay Buffer; deﬁning maximum binding) or 10 puL Propranolol (10 uM final

concentration; defining non-specific binding (NSB)). ‘Membranes were then added to

- achieve a final volume of 100 puL. The plates were incubated for 2 hours at room

temperature and then filtered onto PEI coated GF/B filter plates, pre-soaked for 1 hour in

Assay Buffer, using a 96-well plate Tomtec cell harvester. Five washes with 250 uL wash
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WO 2008/ 075026 PCT/ GB2007/004861 153 net hachol i ne and
a p[A] 50 concentration of test conpound added. Once

wao b@spi®sae had reached maxi mum rel axati on, aPGDGB2007/004861
p[ A] 50 concentration of test conpound was added. Once
the tissue response had reaclﬁt?d a plateau, 10 M
sotal ol was added to the bat confi rmthat t he
rel axation was (32 nediated 5 Data were coll ected

ol AR AR A EBRS SR A0 B Bl o

re (ﬁ’%%ﬁ%ﬁrﬁf ﬂa@i‘%a&fw@g %Le HlatesPére AREN HAREAE frafkl &ﬂeﬁl@ath using
e 1 sopr enal i ne €unul ati ve concentration cur ve,

Paclaspplateeseales and MicaiScint-&) €0 €9 Wasradak@ateacnwoll. iy he plates were
nmet hachol i ne-égﬂuced contraction. A cur

seafd QT8§$%?[1 Adand &ftpr-bayndya lgﬁrélvw@émeaageﬁ? PG Seﬁl&ﬁa%?n counter
data were
(Tédﬁﬁ) HFI tted thg&gle?gﬂ%ﬁ%eaa%ﬁ?%gegé%@gn g{iﬁc\%g fit. For
each experinent, E/[A] curve data were fitted using a

TOé-l %)pegq{gzelg 51[1%\?@9') FV%S %ﬁ]ifel_%’[rll'%teli gg s@%trtacg% )&ﬁleag@ Egrzn fillg mean

maR A BHRI QY1 N8B velubeRbre(aloo tba¥déd #6h vais from all other wells.
concentration of the agonist respectively; a,

3,
Thfzse:]d@m werd enprassed ehperaenyiobBot Eompayed sqneentiasionterisat awes

(mélbq &«i\h@lgﬁ qeocianogtnr%\%gﬁ\?ﬁ{g\{n ¥Ver ﬁ]eqerg{ @r omxf%?s%rlldfd ﬁjtlons

typiéallgGn G@tr@ﬂig@ 01EnM tot e M S)hthﬁwh@ﬁttéd tall fourf gurameter logistic
generating an onset tinme for the test conpounds. For
eq@é@n toflapmone thecempeund pafersty, whichtveastexpishssd @p @lCqp Keegative log
00 cked
mo n%r (ﬁgceﬁlﬁ'ﬁ% {nﬁgcla %ég%gglﬁ ??lgétolfgn I?]F(ﬁfof g{ Bﬁ')?bmdmg) Results
arquhotvhanl TYble @ltload.i on against tinme and the t| me taken
to reach a 90% rel axati on val ue was cal cul ated and 25
recorded. The addition of a 30 x p[A] 50 concentration
pHARRheP2det er m nation of the maxi mum conpound effect
Tl t'he i ndi vidual tissue. Hence, the %of the
maxi mum conpound effect at the p[A]50 concentration
was cal cul ated and recorded. 30 WD 2008/ 075026
MdPradBPRPAAAAN 861 154 Pharmacokinetics in the Rat A

dose solution of t st ¢ ound r ar ed
Meénlgrapqsggp@hﬁ%@c% ﬁngptjl nqqﬁlgsroppamqne g\b})ty;?e Ig receptclilr% IV\I;]C e
obtained from Perkin Elmer. These were diluted in Assay Buffer (50mM HEPES, 1mM
EDTA, 120mM NaCl, 0.1% gelatin, pH 7.4) to provide a final concentration of membranes

-

that gave a clear window between maximum and minimum specific binding.

Experimental Method

Assays were performed in U-bottomed 96-well polypropylene plates. 30 pL [*H]-
spiperone (0.16 nM final concentration) and 30 pL of test compoﬁnd (10x final
concentration) were added to each test well. For each assay plate 8 replicates were
obtained for [°H]-spiperone binding in the presence of 30 uL vehicle (10% (v/v) DMSO in
Assay Buffer; defining maximum binding) or 30 pL Haloperidol (10 uM final
concentration; defining non-specific binding (NSB)). Membranes were then added to

achieve a final volume of 300 uL.. The plates were incubated for 2 hours at room
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concentration of the conpound in the dose sol ution was
assayed by diluting an aliquot to a nom nal

w@emsemoe@t i on of 50pgm "' and cal i brati ng agaPCEGB2007/004861
duplicate injections of a 5 standard solution and a QC
standard at this concentrati g@ Conpounds were
adm ni stered intravenously as a bolus into a caudal
vein to groups of three 250-350g rats (approximtely

tené)f:rrygirggfuiﬁjeg %Féghoglgg%lgf %%?e eCélf/% tage\? g)gagt © ;ﬁ%glgeélotfﬂ ? hour in
s%hﬂu‘f%? %angoﬂsﬁw@ﬁmkﬁt@ﬁ%ﬁ%a@ hiPed&! qh'&e Washes wit290 uL wash

S not us thdrawn fromanimals prior to
buftky $50mM HEPEBUghMt E{D”S“Aefz(mm/l Nee(sl, pHVebtwegaperdoritfed at 4°C to
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n at 00rp soon a sanpl e col |l ecti on,
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4.8, 15, 30.. 60, 20, 1 240, 3 unti |
(Topleuite PAikaE BioSPnog Soing & r‘&t‘lé‘l“’yc%‘é‘geg PBLEOLTS The

concentration of the analyte(s) were determned in

plasma by quantitative nmass spectronetry. Standard
Totahspequﬁalhmcyng:(ﬂm) mah d@@mnecbby mht@ntsng/\iélc @gan A} Bemdhe piean
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Thdse daRRere bxpradse® hapdteent 00B).. CImpourRin@@céttration-effect curves
concentrations cover ed the 20 range of |evels of

(m}élh’é\llolytoé[ pHespmsronebindieg) are é@ﬁwlegd ustheprdiat didutianstypigadfy in
the 6?%&)'6 g nlg/%‘t]oq%r Vﬁn al\g%llf?tteg)&é :aqglé]le p%?as o\[ﬁéﬂggégge(ﬂfatlon to

det@ﬁﬂh@th&lcﬁﬁlﬁ)@ﬁnd pﬁt@l{d?a{vh&haﬁxi@kﬂnesﬁﬁfas BICsh tneghtieeloy molar
resenbl e the analyte. The sanples were then mxed by
concepfeasioadn Wiﬂ%whl@tl@r@ﬂ Iél-splmew Bindigg).| east 1 h,

and centrifuged at 3500 rpmin a centrifuge for 20

m nutes. Aliquots (120 |I) of each sanple were
Thé reaulss ebtaiael foor réresentatiys sedeation rodj thc@oh‘l’;‘sl\iﬁndsStfa}MjEminples are

and, cont r ol sanpl es covering the range of
Sh%ﬁem“a]tgﬁﬂ‘g found in the test sanples were within

25 % of the nom nal concentration. Pharnacokinetic
data anal ysis was achi eved using WnNonlin. A standard
OnsetAssaynpar t ment al anal ysi s was used to estimate the

r ers .such a
DuR R TR, P PR e RN D el s pplig oy o
des (e‘dhﬁ@ddﬁ@éstab\&@nﬁ&ﬁw KA -Prash W@MNYW@&I disk&eation and
able 1 Exanple No. (32 pEC50 (32 Int Act ul bind

themaeg@ wmonehd he adiggent ponagcHye fitses pvas femoved@ng gagh trachegeut
int& fotr rings. The tissue rings were then attached to an isometric transducer. The tissues
were washed and a force of 1 g was applied to each ring. In all experiments a paired curve
design was used. A priming dose of 1 uM methacholine was applied to the tissues. The
tissues were then washed (three times, one minute between washes), the resting tension of
1g was reapplied and the tissues were allowed to rest for 1 hour to equilibrate. Tissues
were then contracted with 1 uM methacholine and once a steady response was obtained a
cumulative concentration response curve to isoprénaline (10° M-10" M) was constructed.
The tissues were then washed (three times, one minute between .washes) and left to rest for

an hour. At the end of the resting period the tissues were contracted with 1 uM
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Data were collected using the ADInstruments chart4forwindows software, which measured

the maximum tension generated at each concentration of agonist.

For each concentration of the isoprenaline cumulative concentration curve, the response
was calculated as % relaxation of the methacholine-induced contraction. A curve was
plotted of logjo[agonist] (M) versus percentage inhibition of the methacholine-induced
contraction. These data were then fitted to a non-linear regression curve fit. For each

experiment, E/[A] curve data were fitted using a 4-parameter logistic function of the form:

(B-a)|4]"

E P T 4l

" Eand [A] are the pharmacological effect (% relaxation) and concentration of the agonist

respectively; a, B, [A]so and m are the asymptote, baseline, location and slope parameters,

respectively. The p[A]so and IA of each isoprenaline curve was determined from this fit, to

determine if the tissue was viable for generating an onset time for the test compounds.

For each p[A]so concentration of the test compound, the response was calculated as %
relaxation of the methacholine-induced contraction. The results were plotted % relaxation
against time and the time taken to reach a 90% relaxation value was calculated and

recorded.

The addition of a 30 x p[A]so concentration enabled determination of the maximum
compound effect within the individual tissue. Hence, the % of the maximum compound

effect at the p[A]so concentration was calculated and recorded.
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norgyngle OB gtion 8 YNk ) G808 et bisses o147
starffarBsPutfonAAd @ QC 3tafiddid At this concentration. Compounds were administered

intravenously as a bolus into a caudal vein to groups of three 250-350g rats (approximately

73 6.3
i

1 ml'kg™"). For the oral dose, a separate group of 2 or 3 animals were dosed by oral
gavage (3 ml-kg"). Delivered doses were estimated by weight loss. Food was not usually

withdrawn from animals prior to dosing, although this effect was investigated if necessary.

Blood samples (0.25ml) were taken into 1ml syringes from the caudal vein, transferred to
EDTA tubes and plasma was prepared by centrifugation (5 min at 13000rpm) soon after
sample collection, before storage at -20°C. Typical sampling times were 2,4,8, 15,30, 60,
120, 180, 240, 300 (min) or until the terminal t1/2 was accurately described. )

The concentration of the analyte(s) were determined in plasma by quantitative mass
spectrometry. Standard and quality control stock solutions were prepared at a
concentration 1mg/ml in methanol. A range of standard and QC stocks produced by serial
dilution were added to control rat plasma (50ul). The range of concentrations covered the
range of levels of analyte present in the rat samples. Standards, QCs and samples
underwent liquid extraction using 50ul of organic solvent and 100ul of organic solvent
containing an internal standard, chosen to closely resemble the analyte. The samples were
then mixed by repeated inversion, stored at -20°C for at least 1 h, and centrifuged at 3500
rpm in a centrifuge for 20 minutes. Aliquots (120 pl) of each sample were transferred for
analysis using LC-MSMS. Standard and quality control samples covering the range of

concentrations found in the test samples were within 25 % of the nominal concentration.

Pharmacokinetic data analysis was achieved using WinNonlin. A standard non-
compartmental analysis was used to estimate the parametefs such as Tmax, Cmax, Lambda_z,

t1/2_Lambda_z, AUCall, AUCINF(observed), Cl(observed), Vss(observed).
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ORR R S N>=0 (~) HOH 5 wherein Ra and Rb are,

i ndependently, hydrogen or Cl1_3 alkyl; or Ra and Rb,
wo ogebiees with the carbon to which they are apCEHCBe@;/004861

forma cyclopropyl or cyclobutyl ring; RL is: an a- or

(3-branched C3_12 al kyl (optll ?nally substituted by

hal ogen, Cl.6 al koxy, Cl_6 g kylthio, d _6 al kyl S(O,

Cl 6 al kyl S(O) 2, Cl.6 hal oal koxy, hydroxy, 10

NR26R27, OC(O) (Cl_6 al kyl), C3_12 cycloal kyl or R28),

QG cycloalkyl) (the,cycioal®yl ring being

optional ly substituted r}:& YIR6CL. 6

al koxy, Cl1 6 alk ' %NJ&K/G

al kyl S(0) 2, ClL 6 Ikoxy, hydRoxy, ﬁbaR.z?

00(O (CL_6 al KD, T3_R cycl oal kyl cs 12
cycl oal kyl (opti onaIN substi t ut / "Cl.6
al kyl, Cl1_6 al koxy, }'blﬁ aI kyI t hi o rg:c yI S 0,

Cl.6 al kyl §( , 15 C1_ aI k 6R27,
OoC(O (¢t _b6al kyl ), aI kyI or R28) or ?28 R6
2 r’lLIW Bilc ri ng

is ab- to 14t ne
system which | s &I{lt ut ed Hy hal oqEﬁEd
i onal | y ub31 dyregtlyq

hydroxy, carb pqyj

%16alko HNpt na
substituted by hal oggn®N20 or -N haeq:gdg,t,on
cycl oal kyl , - 6al koxycar bonyl, -NR11R 2, Cl_6_|
al kyl car bonyl ani no, Cl-6 alR@Il sul onyI am no,
phenyl sul phonyl am C((ﬁ]i\l;lRlS NHR14, C1.6

al kyl S(Op (optio substitut é'd by hal ogen) C_ 4
al kenyl, C2 4 ﬁl cyano or RO 6 al kyl - or a
0

phenyl or 5- R ITh ’ het er arogatlc L& ach
of which is optional subst It utZIO hal og éﬁ hloride

C312 cy

2008/ 075026 PCT/ GB2007/@04861 1
hydroxy, Cl1_6 alkyl, Cl_6 gdoxy 'or -NR 16R‘ 7); R6 can
also be C1. 6 haloalkyl; p4is O, 1 or 2; RI3is

hydrogen, Cl1_6 al >0 fQHal kyl or C2_6
al kyl ene- NRL8R19; R1
HO S



5 either R18 and R19 are, independently, hydrogen or
ClL.6 alkyl, or R18 and R19 together with the nitrogen

wW@e@sntro2ehi ch they are attached forma 4- to BET/GB2007/004861
menbered saturated heterocyclic ring optionally
conprising a further ring qﬁﬁeroatom sel ected from
nitrogen and oxygen; R14 is hydrogen, Cl_6 al kyl,
‘phenyl - C0_6 al kyl or C2_6 al kyl ene-NR2R21; 10 R15 is
a saturated, 5- or 6-nenbered nitrogen-containing.
ring; R2, R3, R5, R7, R8, RO, R, RI1, R12, R16, R17,
%ﬁ and R29 are, |ndepe dently hydrogen or C1_6
a

* R4 is hydrogen, hydro y or Cl_ 6l kyl; either
R20 and R21 ar %/\h /\o’gen or ClL 6
~al kyl, or ' 15 tmlget he with the nitrogen

atomto whi chthéy Rre attaghed forma 4- to 6-
menber ed sat ur at ?et er ocy ¢l 9egrotgchey opti onal |y
conprising a further ring et eroatom sel ected from
nitrogen and oxygen; R28 is a 4- to 7-nenbered

het erocyclyl conprisingya ri nitrogen (optionally
substituted by CRQQCLN_ak ,Na%y,g'é@l or sul phur;
the ring R28 be optional gy 20pgubstituted by Cl_6

al kyl , and rHRg darbon atons which are not adjacent to
a ring heteroato e({e optio aIIy substituted by

hal ogen, Cl1_6 al Kox®, Cl1_6 9'~F°E'Yﬁo Cl. 6 alkylS(O),
Cl 6 al kylS(O 2, Cl 6 hal oa| K5¥5A1Rydr oxy, NRLSRLY,
OC(O)(C1.6 alkyl) or C3_12 cycloalkyl; or a

phar maceuti cal ccgp% abl e salt ther eof . J%Z\S/ih A
compound of f la (1) as glained ip.cC SLEJRB
R2, R3, R4{@ are all %ydrogen A[?'conpo'ﬂnd of

formula (1) asN%Sal med in claimil or Hwitein B9 is
hydrogen. - 30 4. compound of formula (1) asfclained
inclaimi, 2 or 3 wherein Ra and Rb are bot hdeprotection
hydr ogen. WD 2008/ 075026 PCT/ GB2007/ 004861 168Md&id A

compound of formula (1) as clainmed in claifgl, 2, 3 or
4 wherein R is a- or branched C3_6R&yty NA-RE
conpound of fornula (1) as clained in kagin 1, BG 3 or
4 wherein R is C5_% cycloal kyl optionally

substituted by hal ogen or Cl_4 al kyl. ’amidecoup"ng

. RINHZ 0 -
ROy ~a ——= ROy ™w + Lo RO
|

OR' OR' R1

PG
ester deprotection
TFA/DCM R=tBu

0
ROJK/\N/\/Rs

PG

in situ protection
PG=CBZ

Z /\/RG
ROJ\/ H,N

' Michael addition



7. A conmpound of formula (1) as clained in claiml, 2,
3 or 4 wherein R is cyclopentyl, cycl ohexyl

w@ opsioziead | y substituted by hal ogen) or cycl ohR@L/GB2007/004861
10 8. A compound of forrmula (1) as clainmed in any one
of the preceding clains mheq%gn the 5- to 14-nmenbered
aromati c or heteroaromatic ring systemof R6 is
phenyl, pyridinyl, thienyl, benzthiazolyl or
benzi m dazolyl. 15 9. A of forrmula (I) as
claimed in any one of thgqgﬁgtgﬂ$ng clainms wherein R6
is optionally substituted by hal ogen, hydroxy, Cl4
al kyl, Cl1_4 al koxy, Cl1_4 haloal koxy or S(O 2NH2. 10.

1. A pAcoepsulfidef fouler epar ati on of a conpound of fornul a
(1) as clained in claim1, , 20 the prgcess conpri sing:

a. coupling a co ounptbof'Fﬁorrml a (IR R“RaRF&J R1
PG N ¢, )ff1 s%,\,mmﬂei,{] PG\/s a suitable
‘protecting grougdNW t co n frutg8é (111): WO
2008/ 075026 PCT/ G3B2007/ 00486111 166 $ R R6

(I1'1) OR2 R3 rein R29 is @1.6 alRyl ™r a suitable
protecting group; and deprotecting the resulting
conpound; or, 5 when Ra and Rb are both hydrogen,
conducting a ination on a conpound of
formula (1V): R5 M

wherein

R? and R are, independently, hydrogen or C,_3 alkyl; or R* and R®, together with
the carbon to which they are attached, form a cyclopropyl or cyclobutyl ring;

R! is: an a- or B-branched C;.; alkyl (optionally substituted by halogen, Ci.
alkoxy, Ci. alkylthio, C;.¢ alkylS(O), Ci.¢ alkylS(O),, Ci.¢ haloalkoxy, hydroxy,
NR?R?, OC(0)(Cy.¢ alkyl), Cs.12 cycloalkyl or R?®), CHy(C;.1; cycloalkyl) (the
cycloalkyl ring being optionally substituted by halogen, C,.¢ alkyl, Cy. alkoxy, Ci.¢
alkylthio, Cy¢ alkylS(0), Cy.6 alkylS(0),, Ci.6 haloalkoxy, hydroxy, NR*R?,
OC(0)(C,.¢alkyl), Cs.12 cycloalkyl or R?®), C3.12 cycloalkyl (optionally substituted
by halogen, Cy.¢ alkyl, Ci alkoxy, Ci. alkylthio, C,.¢ alkylS(O), C,.¢ alkylS(O),,
C\.¢ haloalkoxy, hydroxy, NR?*R*, OC(0)(C,. alkyl), Cs.1; cycloalkyl or R*) or
R2.

R®is a 5- to 14-membered aromatic or heteroaromatic ring system which is
optionally substituted by halogen, hydroxy, carboxyl, C alkyl (optionally
substituted by halogen or —~NR'R?), C, alkoxy (optionally substituted by halogen
of —NRQRIO), Cs.6 cycloalkyl, C, alkoxycarbonyl, NR' IR'Z,

Ci.¢ alkylcarbonylamino, C;-¢ alkylsulphonylamino, phenylsulphonylamino, -
C(O)NHR", -SO,NHR", C, ¢ alkylS(O), (optionally substituted by halogen), Cz.4
alkenyl, C,.4 alkynyl, cyano or Co. alkyl-R", or a phenyl or 5- or 6-membered

heteroaromatic ring (each of which is optionally substituted by halogen,
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25

30

Il NNR6 (I1V) ORZ R3 wherein R29 is C1_6 al kyl or a
sui tabl e protecting group; with a conpound of fornula

w@ Xos/on2dd2 S >== 0 M N H 10 OH and depr ot erCT/682G0M004861

resul ting conpound. 11. A pharnmaceutical conposition
conprising a conmpound of for1 la (1) or a

phar maceutical ly acceptabl e It thereof as clained in
any one of claiml in 15 association with a

har nmceuti cal | y, accept apl dj yvant, dil t_pr
ar FitBioromeshy Ao v oL Gntis? of yggr'df*gﬂ; R”Can also be Ci
pha&g&g tically acceptable salt thereof as clained

cl al

in 1 for use in therapy. 20 13. Use of a
conpasuhd wf2;forrmula (1) or a pharmaceutically

s PUeE G Al iR Coe ol FECes MEy RATNR B
a
WO ZRBRITR{HZE° BT ﬁﬁ@g&ﬁ'z{lt%%?@rl) el 6r'C i ARASER 8and R"

conditions in which nodul ation of 02 adrenoreceptor
act fogethyr wigh theanieégeni adm ta whichidheyodre attachag &uma bfto 6-

f | h [ .J ahl .
t neppersy @R RABHBRTE g bt R ERB SRk G Aty e

a npebeamanieldctsd &R nitfogen @ad bxygeadul t  respiratory

di stress syndrome (ARDS), pul monary en‘phyiema 20m21

br oRcHE hydrogers Con alyb dhemilCocafieyd fir CoBlIRe YR eR 5

pul j ol &R . C [0 ks, 150 A

met E‘gggg%aﬂa}??n&{ or %g@ﬁﬁ%@{l ﬁ@n{alﬂgﬁé {)l?g: a di sease

or RARF RP,&T, Rfy RIRENR' 118" pBHAURAY, RET ROF aI(dIBZ2 are, independently,
adrenoreceptor activity is beneficial which conprises
adnft rggeé\,qr,@-sta@y;, patient in need thereof a
theRagq%}(%@h’lHydgxé,e&tdl)é%u@qgount of a conpound of

formul a (;) or a phar maceutical |y acceptabl e sajt .
t heeigwlr Rasarel Rii' mesd iridepengienthmhydrogen ¢6C: ¢alkdi ghd R

glr gg;tgig@lgg}w% 6}5?2‘?1#&%‘??‘ %o Whith Ry ar NechdhEh BTRL 27 Y 6.
membered saturated heterocyclic ring optionally comprising a further ring
heteroatom selected from nitrogen and oxygen;

R is a 4- to 7-membered heterocyclyl comprising a ring nitrogen (optionally
substituted by C(O)(C, alkyl)), oxygen or sulphur; the ring R?® being optionally
substituted by Cy.¢ alkyl, and ring carbon atoms which are not adjacent to a ring
heteroatom are optionally substituted by halogen, C,.¢ alkoxy, Cy¢ alkylthio, Cy
alkylS(0), Cy.¢ alkylS(O),, Ci.¢ haloalkoxy, hydroxy, NR'®R", OC(0)(C\.¢ alkyl)
or Cj.12 cycloalkyl;

or a pharmaceutically acceptable salt thereof.

A compound of formula (I) as claimed in claim 1 wherein R%, R, R*and R’ are all

hydrogen.
A compound of formula (I) as claimed in claim 1 or 2 wherein R” is hydrogen.

A compound of formula (I) as claimed in claim 1, 2 or 3 wherein R" and R® are

both hydrogen.
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20

whi ch conprises admnistering to a patient in need
thereof a therapeutically effective anobunt of a

w@orpotsgs of fornmula (1) or a pharmaceuti cal | yPCT/GB2007/004861

acceptable salt thereof as clained in claiml. 20 17.

A nmet hod according to cIainH% or claim 16, wherein

the disease or condition is "adult respiratory

di stress syndrome (ARDS), pul nonary enphysema,
bronchitis, bronchiectasis, chronic obstructive

pul nonary di sease (COPD), asthma or rhinitis. 18. A
conRi [ S 3 f @r,nyl ) R& -
e s SORRpUA! (s LFREPRIInE, % RO hekéid RERG- or
conprahdiedd; s@llyl.non- st er oi dal gl ucocorticoid receptor
(GR-receptor) agonist; o a steroid; o a PDE4

inhibitor; o a nmuscarinic receptor antagonist; 30 o a

I’TDd | i 9 . f. t 1 . .
6. )2 c%['ng)g)urg(i ogﬁ%gg% E:fr:agrtﬁ?% fri}.rclélﬂpﬁ 2 9+ 4R hereif? R Cs g

10.

i nhi bi
cycloalkyl optionally substituted by halogen or C,4 alkyl.

A compound of formula (I) as claimed in claim 1, 2, 3 or 4 wherein R'is

cyclopentyl, cyclohexyl (optionally substituted by halogen) or cycloheptyl.

A compound of formula (I) as claimed in any one of the preceding claims wherein
the 5- to 14-membered aromatic or heteroaromatic ring system of R® is phenyl,

pyridinyl, thienyl, benzthiazolyl or benzimidazolyl.

A compound of formula (I) as claimed in any one of the preceding claims wherein
R® is optionally substituted by halogen, hydroxy, Cy.4 alkyl, Ci.4 alkoxy, Ci.4
haloalkoxy or S(O),NH,.

A process for the preparation of a compound of formula (I) as claimed in claim 1,
the process comprising:

a. coupling a compound of formula (II):

R
N

PG—N
S>=
0
!

N (I

H _

" OH

wherein PG is a suitable protecting group, with a compound of formula (III):



WO 2008/075026 PCT/GB2007/004861
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11.

12.

20 13.

166
$29R4 R5
HO N
S
0O R R’

wherein R? is C,.¢ alkyl or a suitable protecting group; and deprotecting the

resulting compound; or,

b. when R* and R® are both hydrogen, cohducting a reductive amination on a

compound of formula (IV):

29 4
N N '
s (V)
R
0 \[(\/ 2/ \3
wherein R? is C . alkyl or a suitable protecting group; with a compound of

formula (V):
NH,

S>: '
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H |

OH

and deprotecting the resulting compound.

A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claim 1 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

A compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed

in claim 1 for use in therapy.

Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

claimed in claim 1 in the manufacture of a medicament for the treatmént of human_ :
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diseases or conditions in which modulation of B2 adrenoreceptor activity is

beneficial.

Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in claim 1 in the manufacture of a medicament for use in treating adult
respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis,

bronchiectasis, chronic obstructive pulmonary disease (COPD), asthma or rhinitis.

A method of treating, or reducing the risk of, a disease or condition in which
modulation of B2 adrenoreceptor activity is beneficial which éomprises
administering to a patient in need thereof a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in

claim 1.

A method of treating, or reducing the risk of, an inflammatory disease or condition
which comprises administering to a patient in need thereof a therapeutically
effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt thereof as claimed in claim 1.

A method according to claim 15 or claim 16, wherein the disease or condition is
adult respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis,

bronchiectasis, chronic obstructive pulmonary disease (COPD), asthma or rhinitis.

A combination comprising a compound of formula (I) and one or more agents
selected from the list comprising:

o anon-steroidal glucocorticoid receptor (GR-receptor) agonist;

o asteroid;

o . a PDE4 inhibitor; _

o amuscarinic receptor antagonist;

o a modulator of chemokine receptor function; or,

o an inhibitor of a kinase function.



