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WO 2007/ 027134 PCT/ SE2006/ 000981 1
7-(2-am no-1| - hydr oxy- et hyl ) - 4- hydr oxybenzot hi azol - 2( 3H
wd-200v@273er i vati ves as , (32 adrenocept or agoni $TUS/SEb®6/000981
present invention relates to benzothi azol one
derivatives, processes for their preparation,
pharnaceutlcal conp05|t|on§ containing themand their
use in therapy s Adreneoceptors are a group of
rot | e VI
7- (- 5% SosRTEP Thactel E RbPhiakbs- 2% cpoe
derlva %Vﬁéda§n§ ?95e9$ﬁ§§ BF @HPEAStRe 0 sub- family has
at |l east 3 nmenbers: fit, (32 and (33. (32
The pobsan u‘xmphm selddsan (beﬁzmlthihzoﬁcafee}erieaii%s; pasces{eS Ior their

rece s) are |nI ressed

PrepBRf o PRGSO, CaDE R BE D Aol PR SRt h
nmuscl e produces reI axat i on and therefore
bronchodi | atati on. Through this nmechanism (32

Adrengoerptars arget gravp ¢ilproteingouplad mgemmsstdé,viti@ ingg} fwo major sub-

BT TS S TSRS AR B g e

familhds @ FabEmBNBES! FEPRahd pILBD @&%ﬁ&egﬁﬁb@ﬁﬂsémmm@&&d to as

car bachol .” 132 15 'agonists are wi dely uséd to treat
B2 redeptvay) aratinsidbsepréspal arimyptiastubeiacalsd chr oni c

obstructive pulnonary di sease (COPD), and this has

been extensively reviewed in the literature and

Agohﬁﬁp&pcﬁé ?ﬁ géf?: fgtﬁf Gn 5‘1%5 HRbot WSk be‘?iﬁcés%lakﬁﬁm and therefore

treat nen hese eases (Brit deline on the
brori\z’hdithglmm Tafoubk tlhﬁrmeclﬁdnﬁlﬁi @ala@eﬂusm actNa furdc®iona antegonists to
Managenment of COPD) éé |sts are ¢l assed
all bEpRCA@FOTAEICIER é\ﬂ?sta&e?% Sh‘ﬁh 8t lc,yff?%mnsﬂwﬁmlge #pthg

acetyiRRol %'v@e;llsas é?%ﬁ#e@@ﬁ%%ﬂ&@@%a@ﬂa ne%ﬂ%a@gfheol.f 02r

ura on (0] ours hey are suita
agomigts ateewidelyiused tooread anr\kzaigg disepes iimdudifig aﬂtluhwand chronic obstructive

br onchocon igctio e not suitable f
pulrERgaTy AEE (ORPbEBA NS bisihsae BOewevabk Amteviaigh thsrlitgape fnd
1nco2§§§t%d ey Q§t1d’1\ﬁﬁ%ﬁdélfnfes e# i QealiBnt oTrkiEBE dlséééélé}(ﬂ%ﬁfsh Cahideline

agoni sts ( currently have a duration of
on the Maorgenfenabbdisthn, IzBiﬁngud@mﬁ\éb a7 endeMahagegieatiof WipRle)-
daily to provide continuous bronchodil atati on. They
are particularly effective when adm nistered in

B2 é‘g@HﬂQts@?é E18Red b bR eskting o lcﬁgfatﬁﬁgjl Sleort-Adfing B2 agonists

benefit is not seen when inhaled corticosterolids are
(SABdsh bushcs wilbhitamaBiey e @idupationred actimmuafe-4 howpn They re gytaple for

re -
TR A
confiR@Rk Vied@atiodbdoatkseabs béneaisiabéftictst thede dasgshwears off rdedmg:’éle

30 _nocturnal awakeni ng and reduce the incidence of
nighty M@g-@g{mg&%a@pls{sy{@%ﬁssé gugently 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. Respir. Crit. Care Med., 2001, 164, 923-932). LABAs are recommended
as add-on therapy to patients already receiving inhaled corticosteroids for asthma to reduce

nocturnal awakening and reduce the incidence of exacerbations of the disease.



WD 2007/ 027134 PCT/ SE2006/ 000981 2 Corti costeroids
and LABAs are conveniently co-admnistered in a single
wonb@leri3so i nprove patient conpliance. Ther eParSE2006/000981
shortcom ngs to existing LABAs and there is a need for
a newdrug in this class. 5 Salneterol, a comonly
used LABA, has a narrow sa?'ety margi n and side effects
related to system c agonismof 02 receptors (such as
trenor, h Eokalaenia, tachycardi a  and hypertension%
Cortlacpséer@w@lﬁm%. ASdysrse eqnyenighibncradmizisigedingdrgle shalgetq on
. i its use as both a rescue and a
1mpr%ﬁé?glﬁtgf§%lgﬂ %fapy. Al'l current LABAs are
adm nistered twice daily and there is a nedical need

for once daily treat ts tq jnprove treatnment and.io
Therg, GeisBHHCLAB P AHSUOE BACH GO LOTRI A4E) A JUGGOruE i this olass.
5 SalmERIAMTRhAORY edd ABAC A5 d £RRIESDE1H SnargiMiahll 5106 6EBRs tdifed
mai nstay of asthma tréatnment (Barnes, ture Reviews,

to sy@efit, agdnisBaHf-BR4dseptorT [raclkn alviaerhary bypokhlaemie taghydagdia and

br onchodi | at t t t i D has been. d trated .
hypeflP PR A0k FU LA SRR S5P Bt FRRERURL Al Pl O ARG 1
use a 'S6HH Bs AR Unda MiBhtendné ﬂ}erap?.e All cufRRPLABA4 Jare aiflini8R}ed

~There is, however, a need for_ a once-daily LABA for
twicq drdlytand shaeve ieta medied] neabior pacededly droptiecnds tgdmprove dieatmsnt and

A A T L
it v oo b o b vy oy it Sl
9 , : , an
The giagtpgesfpnce-faly aopehnddpionfieptneptdn Q@%b@s cgl deoppstipsd

with %1%96%19.&1} 3 28n-s€lBctl VR rAKE A HA RS Midt (KRB sRhE S8Rbiel, Clin. Ther.
invention, there is therefore provided a conpound of

2005, 37 (#WI 3 7¢R2).: TRre R4 howeveRzaneefRforR gxre-deily YABA fagithertreapsaent
15 of C8§D5t0 5avgid E&lezskideRet%g:ts%t(anéznrllusgarinacsr\)suﬁl as f_icgrop’i\lurrlﬂ R

Benzothiazolone derivatives having dual B2 receptor and dopamine (D2) receptor agonist
properties are known from WO 92/08708, WO 93/23385, WO 93/24473, WO 97/10227
and WO 97/23470. B2 Receptor agonists are disclosed in WO 2004/071388.

20

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

formula (I):
R , RY 2 R’
A T o
N W— 7
AN Y TV Tl o wera
HO R R R
S
o
EI )
OR'
wherein

25 R' represents hydrogen;
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wherein 25 R represents hydrogen; WO 2007/027134

PCT/ SE2006/ 000981 3 each of R2, R3, R4, R5, R4' and
we&svo7imdspendent |y represents hydrogen or Cl- CBCaISEQ05/000981

xi sQorl; A represents oxygen, sul phur, S(O or S(0)2i

D represents oxygen, sul phur or NR6; s Wis a bond or

CR6aR6b; n is an integer fPomO0 to 2; R6 represents

hydrogen, Cl-C6 al kyl, Cl-C6 al koxycarbonyl or

aryl Cl- Ceal kyl; LY is bond, CR2eR2f or

@ﬁﬂﬁ%zﬁ%ﬁi RY apg &S%P@QPPH@@}’ regresenipdydpegen oreyCs alkyl;
ﬁ@(})oﬁZk, R2m R6a and R6b are, independently,
ydrogén 10 or Cl1-C6 al kyl; R7a is hydrogen, Cl-C6
Alrlgyresents MylBEt sulpiin, BEOyrd(Open, C1-C6 al kyl, C1-C6

al koxycar bonyl or argl -<C6al kyl ; R7 represents a 5-
Dgengsepis Ay ee SWPBHa Py r heteroaromatic ring system

APl oy cCRSWOSt i t ut ed by hal ogen, trifluoronmethyl,
hydroxyl, carboxyl, C1-C6 al kyl (optionally 15
B8 it integesfgorh P to RR10R11 ), C1- C6 al koxy (optionally

REBRAAS AR IR 5, G AR ot
¥ ik % hohd, [WTORA anCRERWREIBA™S Ul phonyl anmi no, - C( O) NHRL6,
- SO2NHR17, , CO; C6.,.al kyl ~ R18, h I 5- t
BRI Br o bl R b s R B B prepipcgpenpiatly, hydrogen
Epgi}_gggpgyy substituted by hal ogen, trifluoronethyl,
oxyl

[é X "C1-C6 al kyl, Cl-C6 al koxy 20 or -NR21R22);
Tis hiRklrpg R Z5-(RuBKkyl BANHRIY R15 each i ndependent |y

epresent hydr n.o 1- al kyl ;. R16 represents

Roar sgtneeret s Tl b-CoflErp e eintoranigi SRR o5

R kr&Rers aNREO B2 thetiveRArar b &icAdt theR26hr &8 ring system optionally
I ndependent |y represent hydrogen or Cl1-C6 a

subsRigebihalogenpolluesgeetish fndraxyl nearbh ogeks Ialgllqéwggnally
sl 9EECS, LLERREH [Ny i IRt
Ci-Coalkdxgtarbomg, MNRERGat@ AT sdkdcdrbehylamino, nit rogen and
Cl—(l(‘)sxz&l%eisnu;lphonylamino, phenylsulphonylamino, -C(O)NHRIG, -SO,NHR",
Co-C alkyl-R'®, or a phenyl or 5- to 6-membered heteroaromatic ring (each of which is
optionally substituted by halogen, trifluoromethyl, hydroxyl, C,-Cs alkyl, C;-Ce alkoxy
or -NR?'R*);

R RM R!% RE, R and RY each independently represent hydrogen or C;-Cg alkyl;

R'® represents hydrogen, C;-Cs alkyl, phenyl-Co-Cs alkyl or C,-Cs alkylene-
NRR?

either R and R* each independently represent hydrogen or C;-Cs alkyl, or R and
R* together with the nitrogen atom to which they are attached form a 4- to 6-membered
saturated heterocyclic ring optionally comprising a further ring heteroatom selected from
nitrogen and oxygen;

RY represents hydrogen, C;-Cs alkyl, phenyl-Co-C¢ alkyl or C»-Cs alkylene-
NRZR%;

either R? and R** each independently represent hydrogen or C;-Cs 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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R17 represents hydrogen, Cl-C6 al kyl, phenyl -Co-C6

al kyl or C2-C6 al kyl ene- NR23R24; 30 either R23 and
w&2do7@atis4 i ndependent|ly represent hydrogen or @4CT/882006/000981

al kyl, or R23 and R24 together with the nitrogen atom

to which they are attached forma 4- to 6-nmenbered WO

2007/ 027134 PCT/ SE2006/ 000481 4 sat ur at ed

het erocyclic ring optionally conprising a further ring
het eroat om sel ected from nitrogen and oxygen; R}S
satutpisg hetseasy elicringeniioaplby comprisie lubrbaRgkptcroatom selected from

.. NJ gggg- ntaining ring; and R21 and Reg each
mno?%%épen gﬁgly represent hydrogen or Cl-C6 alkyl; 5 or
R ¥nbaesmeautahaatkd,)5- ac 6apdntiErel sigbgen-tratapng rifipusnd he

Lpvent j,on pr.ovi de conpound .of for pul [ ). wherein

5.7 4“332; %@Cgt‘%‘yefa@%\gﬂ%éqpé en IYSF%FP &r gr'cggﬁ?i’oar omati ¢
or a phd}haSHEALR RBLitanakdivineibst i tuted by one or nore

substituent's independently sel ected from hal ogen,

trifluoronethyl, hydroxyl, carboxyl, Cl1-C6 al kyl 10

oGS AR EBE A oI g T s
aron%itik%haﬂob?jﬁwlﬁc ﬁh@@?ﬂ&hﬁxpti@lﬁ@&ulﬁti{?&ﬁ ay blnmmi @oneisnbstituents
1- a su nyl am nq, e S 0 am n
o oA SUAPRRTA S £ PRI SHLPROTY LSRG
i . Y iheter A Cr: Ll pGRh!3
ol b TR LSBT sty i
C:-Gualstxiytarbortyd, iNRIEREN daritd akydeireatybanifpom 1s hal ogen,

rifluoronethyl, droxyl ., Cl1-C6 (1-
ool e Rgaing: gphpevay s SIOHRIRY -Raf
Co-Q MHP-R'S 2@ s phidedr 8Sto PptbaRl hytefaRshdtictingdeih of ovhich
may be optionally substituted by', and whether su %
maygterepsienally substiteigg }éy gpe ar moresupgpentyindenepdently; Sshcfsg om

B AP AR TSRS LY 8i0%y | gomaite)

substituent in the list of recited substituents and
said group is substituted, . said

. . be . ,
For S pRewRees Bybh HB<a ftouD s deePr sty omtippelly Ribaripied tppor
‘mal; BE of @St bulitdi&iebP! SRERMhetBRBEGEH bHiMeii9Pollowdl ®§% numerical

et
otherw se” stated, dn al kyl substituent group or an .
quakifidagibn ppiedt spid grovp suble insybsittutgd euih crmbe Bostituisda When there is

br.anched. anpl 5.Cl - al kyl i ekl
more ﬁlzﬁnlj)als s%ﬁﬁ&%m&ﬁ%g%t’of %e_cbt% 51%2?1&6@% srrlcg %é;{ll ;Qﬁ{}ll_gg% %{’/o'[stfﬁﬁted,
said @Oyl be stbdtitntbdiby the sampentifferandutatihextgl . Simlarly,

an al kyl ene group or an al kylene noiety in a
substituent group may be linear or branched. Exanples

In %ogﬁe'xpéf @b f}'ésgrﬁ%P&riﬁéé@i%ﬁ NRI&L b@Rrwikdthidd BN LR ent

et hyl'ene, n-propyfene, n-butylene, n-pentylene,

group tresnydllen egoiety in a substituent group may be linear or branched. Examples of
C1-Cs alkyl groups/moieties include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl and n-hexyl. Similarly, an alkylene group or an alkylene moiety in a
substituent group may be linear or branched. Examples of C;-Cs alkylene groups/moieties
include methylene, ethylene, n-propylene, n-butylene, n-pentylene, n-hexylene, .
1-methylethylene, 2-methylethylene, 1,2-dimethylethylene, 1-ethylethylene,
2-ethylethylene, 1-, 2- or 3-methylpropylene and 1-, 2- or 3-ethylpropylene.

An aryl group or an aryl moiety in a substituent group refers to a mono or fused bicyclic

aromatic ring having from 6 to 10 carbon atoms. Monocyclic rings preferably have 6
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1- net hyl et hyl ene, 2-net hyl et hyl ene,
1, 2-di net hyl et hyl ene, 1-ethyl ethyl ene, 30
wa-2et7giBe hyl ene, 1-, 2- or 3-nethyl propyl ene aa@/SE2006/000981

2- or 3-ethyl propylene. An aryl group or an aryl

noiety in a substituent group refers to a nono or

fused bicyclic aromatic r?ng having from6 to 10

carbon atons. Mnocyclic rings preferably have 6 WO

2007/ 027134 PCT/ SE2006/ 000981 5 nenbers and bicyclic
memppisgad picsslia ingsprefanpblydave 8¢ on ) merpbeied ging stigctutes.

r q=YanelP ieties include
EXG@%&%‘“&E@W&%@%1@%@%*@8&%2%3@%% (or Fe3 and Rea)
Wheh @JRAMER " (@it e sdiR* ) toethienrepraventiaet- dol 6 satnireatdonturated
hetelil?)gt {c\%}C gﬂt é@%ﬁ%%&%&%ﬁ%ﬂﬁ%g?%1 fr:(ﬁ’ék%g glotl’l!l%afg thtag $wo ring
hetefd8loR{s Otk QiFogeh i e Ridnt ROMRCK RO drR* VIMER* R4S afifiched and
R20 (or R23 and §24) are attached and optionally a
optigmially e gérogen opsxpgen ripg atprat om  The conpounds of the

i nvention are selective 02 receptor agoni sts and
possess properties that make them nore suitable for

The 88aFovRds aytha tHviehiisd 4rakéledtive PRTBcuped S chiivie ahd®poksdsd properties
optimsed to have appropriate duration in an in vitro
that akethempnepetspiae for pperop-day pAmipsiHFIER. sRomBHENds baerpess
3 histan ne. . g <o
optiflist B T A5Gl B3R ALTIADAH Aundl i EAIRAMNEL B
maniRdtima il Sk he ahistdmingahidlieagddoguindatpég. Tlonquaupodsdodlso have
the i nvention are at ] east 10-fold nore tent at fhe
advay e S BRCO BT B K6 % FEImApalEn sysiis. dasamiHE (1)

com?gkglt%@bﬂh%'in@ﬁo AIRP WAL S 0abR1 lﬁbl%q)ﬁ@éﬁw #epe sieaegtolh Btfpaied to

I's onset of action that Is the time interva
the ¥EPILedopditine (D) sdckptorsofTha comppuds dreodlsd ¢dvmsidered emnbavera fast

to_a patient and the conmpound pr.oviding synptonmati
onsqt gf peion tiegh dthe G iBiETvabbePet wWRInIsgHaL of wﬂl}?@mé of the

invel L Eehikh 88 (P Buld bRAAIR oL ief. TORBECan be

mvekajlg%{e%t 1eﬁpr esent | nvenPI on 1p %}(/n;i)%(e)s a Colﬁ'pound oaf A

predigedvizldird 1ding iRBlaR4 tRacken fRYa guiRéa Rpcoridmvt, -W CH 7
R359q2bD2)n R HOR5 RRed S>=0 NH

In one aspect the present invention provides a compound of formula (I):

7a

2 4
RR4 R R2aR2C y /k
N W— 7
HN™ L3 XA 1% p-W—(CH,);” R
HO rR® R R2

S
N>:O (1
H

OR'

wherein
R! represents hydrogen;
each of R%, R, RY, R’ RY andR” independently represents hydrogen or C;-Cs alkyl;
xisOorl;

A represents oxygen, sulphur, S(O) or S(O)y;
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20 ORS wherein Rl represents hydrogen; each of R2,
R3, R4, Rs, R4' and R5' independently represents
woydrrages4or Cl-C6 al kyl; xisOorl; 25 A repr eBemiSE2006/000981
oxygen, sul phur, S(O or S(O 2; WO 2007/027134
PCT/ SE2006/ 000981 6 D represents oxygen, sul phur or
NR6; Wis a bond or CR6aRéb; nis an integer fromoO
to 2; R6 represents hydrogen, Cl-C6 al kyl, Cl-C6
al koxycar bonyl or arylCl-C6alkyl; 5 Y is a bond,
ISy ERD SRPHEROK BT, Rea, R21, We, Red, Rte,
gefs,aﬂgﬁﬁ BRbRoR2k, Ram R6a and R6b are all hydrogen;
ydrogen R7 represents a 6- to 14-nmenbered
memmhtegerdirorh@tte@par omatic ring syst em optionally

P T et T R L g O B T

a5k Q%ﬂd ,Cfg,ﬁRzC@r @k%g?h(j@mZWonal |y subst ituted by at

| eas Xy tionally

B%bB%i, Rir BY E'yﬁla%?lﬁg %Z%R%RB%F@Q %p@:@ﬁé@ydrogen

gliakigﬁy&rﬁé onyl, -NR 14R15 Cl- C6 al kyl car bonyl am no,
- yF sul phonyl am no, phenyl sul phonyl am no,

Rtfe@fé\dbima 6- foﬁ%@hdleﬂdﬁbﬁned afeandTi calhkytoaRiBaticaig systpnearpyibnally
to 6-nmenbere et er par ic.rin of whi ch
subsm@lt%lgy W B FAeESHerty adepensica @y B%le%‘?fgﬁé‘v%ﬁ
trlﬂtﬁ)lﬂ %th&lu Q'r%ehﬁ)x&p deRRRYENE I—@g ﬁﬁ&l@ﬁt@(ﬂmﬁ? @ﬁBsﬁﬁﬁéd’&Eaﬁdeast one

A uor omet hyl’,  hydf oxy ,.al koxy
—NRéBéI) NIR:EJsRHQoxy Eum;onﬂmSubmtEtedMSﬂ 1daiﬂbnanb1 )each

end gsent . h dro oF .Cl-C6 al kyl; R16
Ci- @éﬁ? é‘é"éaﬁ? b’fya\g n’ %%fﬁ ﬁ%@?ny PHEXy 1 - co- OB al kyl
C-Qrali§sulghoal/lsyiey) gheﬂyﬁh%aﬁyla&um t- E@@)leR‘GanSDMQR]éaCh
[ ndepﬂggent ly represent hydrogen or C - al kyl
apg @ phwéphéﬂoﬁrmﬁmbﬁéd hﬁtﬁmggwﬂ&tr%%hm mich

%rastugﬂﬁﬁggj bg 8ﬁérbﬂn§1ie sh@stﬁumgééﬁqdefrﬁl?tsﬂ%%@ fom
rocyclic ring tionally conprisin ring
halolged, ettibiabometietl ehjzdidxjflr OmCenilltyl,oGels aﬂ@xpwgeNR 'R™)

RIO, R”, R, R13, R' and R each independently represent hydrogen or Cl—CG alkyl;

R'® represents hydrogen, C;-Cs alkyl, phenyl-Co-Cs alkyl or Cp-Cs alkylene-
NR19R20_

either R!® and R* each independently represent hydrogen or C;-Cs alkyl, or R and

mayﬁtg t 180

R* together with the nitrogen atom to 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 represents hydrogen, C;-Cs atkyl, phenyl-Cy-Cs alkyl or C,-Cs alkylene-
NRZR?:

either R and R** each independently represent hydrogen or C;-Cs alkyl, or R> and
R* together with the nitrogen atom to 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'® represents a saturated, 5- or 6-membered nitrogen-containing ring; and

R* and R* each independently represent hydrogen or C;-Cs alkyl;

or a pharmaceutically acceptable salt thereof.
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R17 represents hydrogen, Cl-C6 al kyl, phenyl -Co-C6
al kyl or C2-C6 al kyl ene- 25 NR23R24; either R23 and
we&2do7@atis4 i ndependent|ly represent hydrogen or €cT/882006/000981
al kyl, or R23 and R24 together with the nitrogen atom
to which they are attached fornra 4- to 6-nenbered
saturated heterocyclic rlng optionally conprising a
further ring heteroatom sel ected from nitrogen and
oxygen; 30 R18 represents a saturated, 5- or
6- menbered nitrogen-containing ring; and R21 and R22
In af@fBod e v B 0 ralkybs
B o car g e e T Y 2 JE ot i
indepggiEntp FepBaseRCTy $8B2606 ©R0SE: exdmpte Glncs(ﬁhﬂdamﬁcz)‘}’ hlkyl.
the invention, each of R2, R3, R4, R5 and, if present,
R4' and R5' |ndependently represents hydrogen or
In afith&@n{toatmenaath 6f IC1 REARY RO ) arld n
anot her enb?gl’l nent, each %fR i q%rgen% rﬁaﬁn%}epr?&lté
hy&ﬁﬁ@%ent R4' and R5' represents hydr ogen. The
variable nis 0, 1 or 2 and is, for exanple, 1 or 2.
10 In a further enbodi nent A is oxygen, sul phur or
The Sgiigtide n is0,drorrand dé, fendxa@plel her nvention, A represents
oxygen. | n another enbodi nent of the invention, A

represents sul phur. 15 In stiII anot her enbodi nent of
In a filRehet Bfﬁ_B&litr@ﬂt@Aésd; 5@%@ In an enbodi nment
of the invention, repr sent ygen 20 I n anot her

enbodi nent of the |nvent|on when Wis a bond and n is

f h nbodi f
In arpﬁﬁlg@d?mgnﬂd% ﬂpeo%vgn@égg,g é;ﬁrgse ngéf%l Zr ste i |o | ment o

e 1 nventlon Fe further
enbodi ment of the invention Dis NR6 and A is sul phur;

R6 IS '%B 25 deflned above (for exanple R6 is
I%Ib‘i‘ Rdigrentat the inyerijan, A nepresgivt Wphuarbodi nent of t he

|nvent|on D and A are not both oxygen. In an

enbodi ment of the invention, Y is a bond or CR2eR2 ,
In stilhanodien embodimgnRefthaingeltath A 3frefondy S(PIn. WO

2007/ 027134 PCT/ SE2006/ 000981 8

In an embodiment of the invention, D represents oxygen.
In another embodiment of the invention when W is a bond and n is 0 then D is not oxygen.

In a further embodiment of the invention D represents NR®.

In a still further embodiment of the invention D is NR® and A is sulphur; wherein R® is as

defined above (for example RS is hydrogen or C;-Cs alkyl).
In another embodiment of the invention D and A are not both oxygen.

In an embodiment of the invention, Y is a bond or CR*R*, wherein R* and R* are both

hydrogen.
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I n anot her enbodi nent of the invention, nis 0 and W
i s CR6aR6b, wherein R6a and R6b are, independently,

woydrrages4or Cl. 4 al kyl (for exanple nethyl). POT/SE2006/000981
exanpl e R6a and Réb are both hydrogen. s In a further
enbodi nent of the invention, nis 1 or 2 and Wis
CR6aR6b, wherein R6a and f526b are, independently,
hydrogen or Cl_4 al kyl (for exanple nethyl). For

exanpl e Réa and R6b are both h dro ep I n yet gnhot hag
In anefhspamhedmeREShibpinaeRinns™ Fy LRISGY RS, vhgtoieR cﬁdldq}o are,

i g S gl o G v

bothalytyken.l N one enbodlnent R6 represents hydrogen
Cl-C4 or Ci1-C2 al kyl; Cl-C4 or Cl-C2 al koxycar bonyl ;
phenyl C -C4 or Cl-C2 al kyl; or naphthyld-C4 or Cl-C2

In a flR¥t emﬂ&h&@nﬁﬂf %éﬁﬁﬁerﬁi@ﬁ Qgisrlﬁcﬁtz an@BWV € OREREN totherein R® and
hydrogen, Cl-C2 al kyl or Cl-C4 al koxy carbon¥ In a

R efremn&mn@mﬂmmwmaenmcn epikuk@onesampl methyl) 4P rgrgplecR ™ and

b 9-, 10-, 11-, 12-, 13- or
R’ a%i?ﬂ%‘ﬁ‘ag?"éa‘}- {for exarrpl e 6- to 14-menbered (6-, 7-,
8-, 9-, 10-, 11-, 12-, - or 14-menbered)} aromatic
or heteroaronatl ring system op nal | ubs ute
In ygpnetheipgalpdsmeqt & geprfu‘t’re%%w@g%rélo 9 éCy 151’30%‘# ébﬁﬁlﬁ C1-Ce,
or Cb‘r@ﬂ’é%f&aczt%uﬁ& ALEHRL i}y% IO L e, 6RO iyl CL- CB,

(optlonally su stltuted by
(for exanple by none one or tmo) -NR10R11), C1-C6,

In o spbadi B° Broruh Y iR B b P el e
alkoﬁffcagéong&l ph@ﬁyl@ﬂ-()@gr e|-K9xk§Blobafhihy € NB, dABLE,; alkit. C6,

- alkylcarbonylan1no Cl C6, or
- or Cl CZ al kyl sul phonyl am no,

In a%ﬁ%flnﬁ)%'dﬂ%@ é%@%ts&%@&@f@lgcﬁ % 34 %alﬁgﬁg%bo&ﬂ

6- menbered heteroaromatic ring (each of mhlch IS
opt.i onal | $t i tuted

In  leg capof B5R RoLSTitenT & 1 AISBERAR A 5 delectely 11 125

13- bf théﬁib@&@)"éﬁ)?B}@J?nlﬁ§6fﬂoq0r[m%ber6@t6lr7ﬂ8~ obrioniineg 10t, 13- or
lodine), trifluoromethyl, hydroxyl, Cl ¢6,” or Cl-C4
14-m¢m‘®red32 aginkagic, or Ggte@@ronpaticCinecystewroptienady Wbﬁt@gt)ed by halogen

.30, Thus t he .i nv [ c deo
e PR RSy bSO ARa G, Aoy BTy
(]TEL‘Eb&F €0CY Blkyl @ptionkily sBbstitfled byl(fel: exhinple BPagne] Bae @rtwo)
R?B ;nenber ed) {for exanple 6- Ai Wl)o 2007/027134 b
-NRo®Y )s@o%po@o@wr G- %%wéapt(%ﬂal y gubstigiited @y (forygyample by
non% Jone o}?w k1208, k4-cegbeled)qr C&}r(%rﬁ?ﬁd@c%onyl NRMRY, C,-Cs,
teroar natlc r|ng dystem optional |y substit ut ed by
or (Y@, or Cr¥0 elkfeadponylaming, Wi ;C4, hr €eCarorfCatfes)alkylsulphonylamino,
phenylsu pflony?arr]rtngo —C(O)NHR1 6 -SO,NHRY, Cg-Cs, or Cy-Cs, or Co-Cz alkyl—ng,
or a phenyl or 5- to 6-membered heteroaromatic ring (each of which is optionally
substituted by (for example by one, two, three or four) substituents independently selected
from halogen (such as fluorine, chlorine, bromine or iodine), trifluoromethyl, hydroxyl,

C;1-Cs, or C;-Ca, or C1-Cy alkyl, Ci-Cs, or C1-Cy, or C1-Cy alkoxy or -NR*'R*).

Thus the invention provides a compound of formula (I) wherein R’ represents a 5- to 14-

membered (5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-, 13- or 14-membered) {for example 6- to 14-
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i ndependently sel ected from hal ogen (e.g. fluorine,
chlorine, bromne or iodine), trifluoronethyl,
woydrranyiss car boxyl, Cl1-C6, or Cl-C4, or Cl- C2prarky006/000981

(optionally s substituted by (for exanple by none,

one or two) -NRIOR 1), C1-C6, or Cl1-C4, or Cl-Q2

al koxy (optionally substitdted by (for exanple by

none, one or two) -NR12R13), G - 06a or Cl 4, or

Cl1- C2 al koxycarbonyl, -NR 14Rls dg Cl-C4

mem@sreé;éé-a%%r Sar Yorli-ald-nb- 0@1“@“@? ar@ﬁlatlﬁ) pr %f?l’feréémmatw

wns S0 ARy SRR PESBNIYD g s

indepdnidygttyREGcted fona halogerpleenihorire, Eblotime, bromaeinb or @dine)

het er tic ri h. of i on
i agE S CEFOBY SHEPOSTL RO OB GO Ao By
subsﬁﬁwerd byS(‘f&Setxhﬁxﬁﬁ:rﬂfyﬁxdnB dsReR des I.[\m“aéll)e at,eds, of CpaDy, or
hal ogén such as fluorine, chlorine, bromne or |0

C1-Guraikoixy @Iﬁm@lﬂ“ﬁy$UbSWyth&}{)(for eX@pl@@y NgRe,One QatWQ)rN@?_dBCQ Ci-
Ce, Qfé(\ﬁﬁeo%‘yg? a1k8£ c%ilt} &"1{1@5 @l Kg)u%s ng, - NR2Z1R22) .

an opttdnat Iy 's ¥tuted 5- to
Ci- Cbémjﬁdﬁhﬁfngthnﬁﬁ@r Cegammlte-G; ot ©;- (]I-Aalkydedbhmgde)mmo

TSRO (o MR SEAAS, 09 SISLAM SO gt

and BgéﬁtyT bt 5.98 %Dmelﬂﬁéffg@ Retefddropishil li‘fﬂ@ (caeh B didhmay be éptionally

tuent in R7 represents an optionally substituted
subsﬁmta;cbbseemrbmre,ob henertyar Geeetdrdour subgtituenss indepgpdently selected

1 4 h
frong BATRRemoh pmToser e it Ami, GBS R A RARRARA" R by,
C,-Exanl-e5 R, T, allgyl 16 0p e ath, 6f O-CeuikoRy end--NRG'R).

14- rrenbered) aromatic or heteroaromatic ring systens
that may be used, which may be nonocyclic or

Wh%%yr%%%gén@s arf @ptgmalgk %)Bgﬁﬂufeg%r td { '-ﬁlﬁﬁlb'efeh (&R e%hﬁl'% 6L Ddel 4-

nore rings use I nc e one or nore
menﬂfr:rat) yletemaibom:atcl 1org) syslfsmp‘menyig, systalplw@hses;fqu ditorgt |r1ng

hete %érgsf"‘ ﬂd%?pﬂ{}’fgz se@gtgﬂ% 1?%%%1; Pg e‘n a{ﬂ?{ S\ilp o rShmﬁarrl]y |1f a

subétﬁ%ﬂﬁ‘! R’ RER §é}fté"£r?6ﬁﬂonally s@bemnzaiu E@G‘—Yﬁembered heteroaromauc
benzot hi ophenyl, indolyl’, isoindolyl, benzimdazolyl,
ringj th@amgwmpnsemeﬂm 3 6x A zbE Jeterqsiamoirgersngently selected from
enzot hia ui nol i nyl, isoquinolinyl,
mtr?ﬁ?in nazotT é&i éﬁlphqugl noxal i nyI and di benzof uranyl .
Pr ef erred ring systems include phenyl and napht hyl .
npl es of ered heter &mﬂtl C.rings

Exapplas ey B lalreﬂlgéredt(fior SSUIRIP Salod 4 EPPYSH) FFPmatr
hetegﬁ% | nve%{%l 3}3 AehisTRARE/ RARYS ]whlé}pmh? b@ﬁm%ﬂ@y%‘ﬁb @ﬁély@fchc

R7 represents a 6- to 10-merb
(e.gabiopaiciax tmrychc) in whlch the two or more r1ngs are fused mclude one or more (in

any combination) of phenyl, naphthyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
1,3,5-triazinyl, 1,2,4-triazinyl, azepinyl, oxepinyl, thiepinyl, indenyl, benzofuranyl,
isobenzofuranyl, benzothiophenyl, indolyl, isoindolyl, benzimidazolyl, indazolyl,
benzisoxazolyl, benzoxazolyl, benzothiazolyl, quinolinyl, isoquinolinyl, quinazolinyl,

quinoxalinyl and dibenzofuranyl. Preferred ring systems include phenyl and naphthyl.

Examples of 5- to 6-membered heteroaromatic rings include pyridinyl, triazolyl and

tetrazolyl.
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het eroaromatic ring systemoptionally substituted by

hal ogen (e.g. fluorine, chlorine, bromne or iodine),
wonrod7ioanisenet hyl , hydroxyl, carboxyl, Cl-C4 or PCLSEN06/000981

al kyl (optionally 5 substituted by (for exanple by one

or two) -NR1OR Cl-4 36 Cl-C2 al koxy (optionally
substituted by (for exanpl eYby one or two) -NR12R13),
Cl-C4 or Cl1-C2 al koxycarbonyl, -NR14R15, Cl1-C4 or

Cl-C2 al kyl carbonyl am no, Cl1-C4 or Cl-C2
al kyl sul phonyl am no, phenyl sul phonyl am no,

In an ‘%é nym%f the§m8é7 x%t Sent té’%]6 G0192mahbetbd Bbdhatic o |

or a eteroaromatic ring.
hetefBbusndnh eingnystanioptiopliywibeiuted by hpogend(eqt flhonimn, Flloging,

wher ei rese ed r
brorht B BAPGIFToPR Ly B ERPAp EREHAT b CUBLCr € GOTRYL fgponall
subsQRed¥y (T8 KampR 1§ orRHR ,twé)/\NRlﬁfblfl)e &C,0C, (SICIDIlLOZZ alkoxy (op’uonally
substi‘tuents i ndependently qLe&ted f rom hal ogen g.
subsfltlx(m}byr{éor qzcmn@}q yeonemr @\m))n-éﬂ , bd;ln@) or C;-C; a oxycarbonyl

a6, a
NRUR G 1 b g tﬁ‘@% GGt i
pher@)m( 1IQfonyml | ino, NE,((B{;II\]I)]ngl%@g\IHRl , C}- mrﬂo@qﬂ(yl—R phenyl ora
optional |y su stltute y at |least one, e.g. one or
5~ to QepembRyRRteEgaromgticaing,r ~ c1- 2 al koxycar bonyl
-NR14R15, Cl1-C4 or Cl1-C2 al kyl carbonyl am no, Cl-C4 or

Cl1-C2 al kyl sul phonyl am no, phenyl sul phon‘\{J{(am no,
Thus ﬂe@mmpmvgm Nlaaxnvour@@fcﬁarrmﬂa (Ip@hein gﬁlpremrgs a 6- 1o 10-

d b
menﬁ}? eéiza&?lpa’]lgﬁlc %rr}beé;)e&??,{:g]ﬁ)fl 1C ﬁt}ge g dernr(le s tﬁ()(ngﬁ%&g)%{ltu‘feJ 3})1(916 0%91’101’6
(e.g 16 RFY) freslofo efyRtbsitienBUndepehdamly egitttod &bhyhalogen (e g.

substltut ed by one or two substituents i depend?n(t: &
fluogiag, chlosiae s hrominear dedine)( &ilporomethyl jhydroxyh| @rhgyel, Ci-Csor

B R Ay
Ci- @&Bdﬂyt(uptgm?agy sﬁﬁsdtutﬁidf(bmnllgasbgneong mescturwgz)l o NRAR R 1G1-C4 or
Cr- f@r%k%ﬁ%hﬁ% é&\)ﬁz‘ Re > dr! %55)‘) %‘i’ iz G R é c2

cl-@J YAk Mhino - ﬂ%laéﬁ&%&o@lar%o(xc@ﬁ@ﬁ{m -SO,NHR", Co-C4 or

car bonyl am no

Co- @d IRIT pkmyl 2l 2, toShmapberad heisioptomatissing. o O) NHRLS,
- S2NHR17, CO-C4 or CO C2 al kyl -R18, phenyl or a 5-
to 6-nmenbered heteroaromatic ring. 30 Thus the

In ahoWerndnuiineayR tepresemoapoiond-mémbeardutomatit xingtvpstein

R7 represents a 6- to 1 nmenber.ed aro
°Pt1§’9§¥yeﬁ\‘b§§ﬁt‘ﬁeé inmow Ogtm)s%ul RS wemﬁl?g fa%eiﬁated f£6t halogen (c.g.
ﬂuo?fﬂ@séh'lér n&%mlﬁé"(qqg@iﬁg)e Hif¥ors Rl @S 1, e b8y &s@ C;-Cy or

uori ne, [ori'ne, bromné or io 1

Cl—QDﬂRYHEﬁﬁmll?@HbSSEQﬁDBy G@O@@mpleﬂgy one or two) R, Ci-Csor
Ci-C; alkoxy (optionally substituted by (for example by one or two) NR'“RP), C;-C4or
C1-C, alkoxycarbonyl, NRM“RY, C;-Cy4 or C;-C; alkylcarbonylamino, Ci-Cs or
C;-C; alkylsulphonylamino, phenylsulphonylamino, -C(O)NHRM, -SO,NHR', C¢-C4 or

Co-C; alkyl-R'®, phenyl or a 5- to 6-membered heteroaromatic ring.

Thus the invention provides a compound of formula (I) wherein R’ represents a 6- to 10-
membered aromatic ring system optionally substituted by one or two substituents

independently selected from halogen (e.g. fluorine, chlorine, bromine or iodine),
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trifluoronethyl, hydroxyl, carboxyl, Cl-C4 or Cl-C2

al kyl (optionally substituted by at |east one, e.g.
wone7on7i3wo, - NRLOR11l), Cl1-C4 or Cl-C2 al koxy PCT/SE2006/000981

(optionally substituted by at |east one, e.g. one or

two, -NRI2R13), C-C4 or C-C2 al koxycarbonyl, -NR

14Rl's, C-C4 or Cl-C2 al k)}llcarbonyl amno, C-C4 or

Cl C2 al kyl sul phonyl am no, phenyl sul phonyl am no,

NHR16, -SO2NHR17, CO-C4
mﬂlwﬁ@whyla Rl PPy et I ﬁ%gé‘)%v a%%ily g‘]ﬂfs lﬁﬁed et
least%énfeué %brb%% of BRO ANERN) Y, &RICE G (@ptlJnglly substituted by at

ered aromatj c ti ng system opfionall s
leastsmbs¢. & tant @d txy, -NROR ' x £hilseor 16 -Gurrdkoxtyoarbonyihy €8RGR', C1-Cyor

oS B oGRSt

-C(ChSrHRE gy, sui e 00RU, 6r Ch-ay aﬁc)yﬁkésmphﬁﬁyl efaklsy to 6-membered
substi’t ut ed by one or nore (e.g. one, two, three or

hetefogrpmatisainggen at oms. 15 In anot her enbodi ment R10,
R11, R12, R13, R14 and R15 each i ndependently
represent hydrogen or Cl-C6, or CI-C4, or C-Q2

Ina ﬁjr&y:k embodisient) RA rdpeesants @r6s to biintehbered fardrheicerit gssysdnme

optigly ROGTFEPEDT FHgTR Mo RERNEPS of BHIFLAESt BBt <

apply if there is nore than one group - NR12R13 20 In a
further embodi ment R16 represents hydrogen;
ThuCthe @vention plovEes alcmgnpoundmfefg@nul@@) Sheregt R(:@p@q.ent@a 6- to 10-

N

or fouRpiependerdhy represent hydrogen or Cl- C6, or C -4,
or CI-C2 alkyl, or R19 and R20 together with the
nitrogen atomto V\,hl ch t hey are attached forma 4- to

In a@otﬂ@%oﬂﬂneﬁﬁggq = ?mh RIBRICYLI R eﬁéﬂiﬂdéb@hﬂ&ﬂ? er%;%esent

nprising a ér ring heteroatomselec from
hydmgbm og€nCard GxugenCslc hlkgls Iaifmuldbmyidprsmodrtmmﬂﬂlwlls more

thaf B e St ofE e R R SR oy I s oge appther
Slmﬁ:&f c%nm&fts SPpty o thRdrk moreﬁﬁ@%ﬂe‘g@&@ﬂR@me C4, or

C2 al kyl ('e.g. phenyl or benzyl); or C2-C6 or C2 30
C4 al kyl ene- NR23R24 and either R23 and R24 each

tn o R S bty R ERS N MBIl B G o B g 0
pheﬁbi'lt(f()@@@‘ or €50 drcCoWD;j a:lhylt(blgypheayla)ranbh@dhetﬁ CﬁCaDaCél-- to
_H%nbergd2§atur d?gg ﬁ. ocyclic rln%h@%%%%%%%&%@gﬂlorCr

Cs, fnuﬂ 0€lor [0, 9 AEh esraet ol R2isediRg wWihahe Fﬂubg&gﬁﬂnﬁﬂ &hich they

oxygen such as azetidinyl, pyrrolidin
are attached form a 4- to 6-membered saturated heterocyclic ring optionally comprising a

further ring heteroatom selected from nitrogen and oxygen such as azetidinyl, pyrrolidinyl,

piperidinyl, piperazinyl or morpholinyl.

In a still further embodiment R'” represents hydrogen; C;-Cs, or C;-Cy, or C;-C; alkyl;
phenyl-Co-Cg, or Co-Cs, or Co-C; alkyl (e.g. phenyl or benzyl); or C,-Ce or Cy-

Cy4 alkylene-NR? ’R** and either R* and R** each independently represent hydrogen or C;-
Cs, or C;-C4, or C;-C; alkyl, or R*® and R* together with the nitrogen atom to which they

are attached form a 4- to 6-membered saturated heterocyclic ring optionally comprising a
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pi peridinyl, piperazinyl or norpholinyl. In another
enbodi nent R18 represents a saturated, 5- or

woé-20bei3ed nitrogen-containing s ring, e.g. RCTISAY06/000981
contai ning one or two ring nitrogen atons such as
hydantoin. In yet another enbodi nent R2' and R22 each
i ndependently represent hyb?rogen or Cl-C6, or Cl-(4,
or Cl1-C2 alkyl. 10 In a further enbodinent R7a is

hydrogen or C1-C6 _al kyl. In another enpodinent Rea is. ..
furthegpeetholertenelapd fonhyiipergemd caysasugh mzeaﬂngﬁ “Rgrolidinyl,

: - K QX npl e hydrogen or Cl-C6
p1per§41€gké@gﬁaggl%{as&g%o@@a further enbodi ment of the
invention D is oxygen or sul phur (for exanple oxygen)
and 7a..1S NHR7b, wheren R7b, i.s defi ned.above (for
Tn ang i oL SRR & SR AT R Pk cobtafbing
ing, @lok X6 d6RSMMp)one ok tRG riBH AR B Mok BecH RMSALAOHR.
nngpﬁ%vidgs a coﬁ%ound of f%?ﬁgFa (1) mhere?ﬁ? 20
xi sQorl; A represents oxygen, sulphur or S(O2i D

] PRI ORNPR", 86 0 oA P TR o or
CVCBZ@£&R%anE20, R2d, Rée, hzf,,Rﬁ': e and R7' are all

hydrogen; R6 represents hydrogen, nethyl or C4
al koxycarbonyl; R7 represents a 6- to 10-nenbered

Inaﬁhﬂ%&)d{'&glﬁygth%o%eﬁbp@@bkﬁ%?ybstitUt ed by one 30

or nore hal ogen atons; for exanple said conpound of
. formula (1) can be in free-base form or in the form

EEE R L s U S L e e e
alkokyR¥@BhYIqQfor Rk vipRes didge® BPOUOY alkbxfoarbauld. (1) wherein:

xi sOorl; A represents oxygen, sulphur or S(O2; D
represents oxygen or NR6; 5 Y is a bond or CHZ;

In a further embodiment of the invention D is oxygen or sulphur (for example oxygen) and
R™ is NHR™, wheren R"® is as defined above (for example it is hydrogen, C;-Cs alkyl or
C1-Cs alkoxycarbonyl).

In an embodiment the invention provides a compound of formula (I) wherein:

xisOor 1;

A represents oxygen, sulphur or S(O),;

D represents oxygen or NR®;

Y is a bond or CR*R*:

W is CR®R®;

nis 0;

R!, B2 R%, RY RS, RY, RY, R, R®, R™, R%, R, RY, R, R® and R™ are all
hydrogen; .

R® represents hydrogen, methyl or Cj alkoxycarbonyl;

R’ represents a 6- to 10-membered aromatic ring system optionally substituted by one
or more halogen atoms; for example said compound of formula (I) can be in free-base form

or in the form of a phamaceutically acceptable salt.
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Wis CR6aR6b n is 0; Rl, R2, R3, R4, R5, R4', R5',

R2a, R2b, R20 and R2d are all hydrogen; R6 represents
woydrragess Cl- C4 al kyl (for exanple nethyl) or PC#/SE2006/000981

al koxycarbonyl (such 10 as tert-butoxycarbonyl); R6a

and R6b are, independently,_ hydrogen or Cl-C4 al kyl

(for exanple nethyl); R7 r%ﬁ)resents a 6- to

10- nenbered aromatic ring system (such as phenyl or

naphthyl) optionally substituted by

ha| f .
In a fdenerabadimenti hRngeninngHPYIdgs 2 ©MRNG PE@P%%?I{M) Wherein:

Wﬁp ethyl), Cl1-C4 al koxy (for exanple ethoxy) or
, and, 15 R7a is hydrogen, Cl1-C4 al kyl (for exanple

matpgbents dlyigéd salpkaxyrc{Ohonyl ) (such as
NH(tert-but oxycarhonyl)) or NH2; or a pharnmaceutically
Doepnstenty @y ©T tthereof  (such as a hydrochl oride, a

RyidneBreRi @g,or a trifluoroacetate; for exanple a
hydrochl oride or a hydrobronmide). 20 In yet another

FrisdRARAL the invention provides a conpound of
forpula (1) wherein: xisOorl; A represents oxygen,
84 Bhur or S(O2i Drepresents or NR6; Y is a bond or
MR, RARYR R*CRE2 RBH R RPSand ;R *Rire aRydRgenR4, RS,

R4', RS, R2a, R2b, R20 .apnd R2d are all dr.ogen; . R6
Bgﬁ@%séﬁfﬁ Sy fipasn GarlCs A G gxanpple &}‘ryl)e%g}yﬂﬂﬁ‘@g‘%&%fw}y)‘ (such
g arbonyl (such as tert-butoxycarbonyl);
aSte%b]gé@%gﬁ%ﬁ%g’b are, independently, hydrogen or Cl-C4
R ald®® atef, trdeporaamilye hyrdopgx 9t Cividr dBPIAf@2RaBple methyl);
T/ SE2006/ 000981 4 R7 represents, a b- .10
RO FeREBP S 49 ST eres oS pasBhCue Hinbapyt o parhityD
optiBEI s tdute@BY halb@dd Yorsekbebietdil@theldy bivahingea, - alkyl (for

exanpl e chlorine or brom_ ne), Cl-C4 al kyl (for
exawplgrefiyd), E16y ikoxrffocaxammle giox)or @xatish e et hoxy) or

e (SRS ¢ licokf @kt 8
R R Gl S RS AR Al Ml Qo BTRIR s
NH{A- betokydubanyy)s ar NHpy| ) ) or NH2,
or a pharmaceutically acceptable salt thereof (such as a hydrochloride, a hydrobromide or a

trifluoroacetate; for example a hydrochloride or a hydrobromide).

In yet another embodiment the invention provides a compound of formula (I) wherein:

xis 0 or 1;

A represents oxygen, sulphur or S(O),;

D represents or NR;

Y is a bond or CHy;

W is CR®R®;

nis 0;

R, R% R’ RY, R, RY, R¥, R®, R?, R% and R* are all hydrogen;

R® represents hydrogen, Ci-C; alkyl (for example methyl) or C4 alkoxycarbonyl (such
as fert-butoxycarbonyl);

R® and R® are, independently, hydrogen or C;-Cy alkyl (for example methyl);
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or a pharmaceutically acceptable salt thereof (such as
a hydrochl ori de, a hydrobrom de or a

wonod7ioaniseacet at e; for exanpl e a hydrochl ori depPor/SB2006/000981
hydrobrom de). In a further enbodi nent the invention
provides a conpound of formila (I) wherein: 10
xi sOorl; A represents oxygé"h sul phur or S(O2; D
represents oxygen or NR6, (for exanple oxygen) Y is a
bond or CH2; Wis CR6aR6b; 15 n is 0; R1,
RErepraents RE: to w-rzambmé aTOpgAtic Aing SYEEM AFush 35 phwa?rotg»féht’llﬂ)

optior?rieg 1% gﬁsﬁﬁlﬁﬂ (]33' I‘B%/c%r ar )E)aogr}‘ﬁ/ %lzlgﬁﬁ%& tgts)ﬁfne?,)@r@ fkyl (for

exarrt;ﬁds ethipl)t Oxg cakdron(for) e;xaﬁﬁk climekyR6OCEy; @end,i ndependent | y,

R i b adiin €2, o ot el BB e B g Gl s

NH(ge;zu&ﬂo)@%aﬂgaﬁﬁ»lmqu{}apht hyl) optionally substi | t ut ed
hal ogen (for exanple chlorine or bronine),

ora Ialharmlace(utlgally assenipilesat thtepf (sGh 54 kyidkeskioride st h}ék@bfgméie ora
b I
wiflPhctantte: Riernle ArsBrud o bt 0o )

NH2 25 or a pharmaceutically acceptable salt thereof
uch as a hydr ochl ori de, .a hydrobro or .
In a fusfhy %ﬁaqﬂa@@%&l@mvwwn@xa%?sea %omfwflg 8ﬁ?05mp@>owheaemi
Qy@@gp .omde). In another enbodi nent of the invention
there I’'s provided a conpound: 4-Hydroxy-7-((1

Ryrefirebantly aoyge2-sulphfudor-3(0bs [ 2- ( 1- napht hyl ) et hoxy]

Blreiebel SosP SP 0N dtePmilp el 7) (1

R is hboMalbeRms;2- { [3-({2-[2-(1 napht hyl') et hoxy] et hyl }

sul fonyl ) propyl] anmino) ethyl)-1,3 -b enzothiazol -2(3
MY isdAiR, 2007/ 027134 PCT/ SE2006/ 000981 15

?i droxy 7-[ (1R) - 1- hydr oxy- 2- ({3-[ 2- ( 2- phenyl et hoxy) e

hox ropyl } an1no)et

it R, &RAQIRS ZRéa'le‘bﬁg and-RY areosybyardged;
é% ﬁ%gr?segi{% %3%(@5%{%-8 agl%il ﬁ)g)[r 2xa$mple %Petc]hyrllyog &talﬁ(ox\grl:arbonyl (such
askg;pmbgwgﬂﬁmygpzothlazol 2(3H) - one,
R® and R®® are, independently, hydrogen or C;-Cq alkyl (for example methyl);

R’ represents a 6- to 10-membered aromatic ring system (such as phenyl or naphthyl)
optionally substituted by halogen (for example chlorine or bromine), C;-C, alkyl (for
example ethyl), C;-C4 alkoxy (for example ethoxy) or CF3; and,

R™ is NH(C, alkoxycarbonyl) (such as NH(ferz-butoxycarbonyl)), NH(C,-Cy alkyl) or
NHy;
or a pharmaceutically acceptable salt thereof (such as a hydrochloride, a hydrobromide or a

trifluoroacetate; for example a hydrochloride or a hydrobromide).

In another embodiment of the invention there is provided a compound: '
4-Hydroxy-7-((1R)-1-hydroxy-2-{[3-({2-[2-(1-naphthyl)ethoxy]ethyl} thio)propyl]-

amino } ethyl)-1,3-benzothiazol-2(3H)-one,
4-Hydroxy-7-((1R)-1-hydroxy-2-{[3-({2-[2-(1-

naphthyl)ethoxylethyl} sulfonylpropyljamino}ethyl)-1,3-benzothiazol-2(3H)-one,
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S

7-((1R) -2-{[ 3-({3-[ 2- (4- Bronophenyl ) et hoxy] propyl }thi o
wopoamgii3am no) - 1- hydroxyet hyl ) - 4- hydr oxy-1, BCT/SE2006/000981
-benzot hi azol -2 (3 H)-one, 4-Hydroxy-7-
{(1R) - 1- hydroxy-2-[(3- {
[ 3- (2- phenyl et hoxy) pr opyl ] {hi o} propyl)- am no]ethyl}
-1, 3- benzot hi azol - 2(3H) - one, 4-Hydroxy-7- {(1
1- hydr

g 2{3[@07(3'17‘1%1@% H{M%;),@Yh%f(‘@]‘[gf@&ﬁ’f}}lﬁﬂF@ﬁW)fthoiﬂpmpyl} amino)ethyl}-
1,3- ]%?fg}g %})%gh% 01’1[e 3- benzot hi azol - 2(3H) - one, 4-Hydr oxy- 7-

22 ( 2-
ﬁ[ﬂyc{ré’}gwmﬁ:)qﬂmmkw-é@ﬂ{]Zt[ﬂ*r(ﬁiﬂaplatb]?wm);@ﬂﬁhld}thé%)ﬁi)}’ljl
enzot hi.azo one r ox
amu{c(}f%yl)ﬂ.ﬁh Eﬂz(?@az? Fé%ﬁ}%‘fz (2- phle_ZyI et %oxy) et hyl ]t hi o}

]5@1; Igg%' g ?36{{3 119)(4 sbybphenyBetBoxyipiapgl; tiapmpyBédido} dre,

hydx{ozy%th%lJ—{lfl(yﬁmxyakme@ﬂya@I EGrhyaReoxy- 2- oxo- 2, 3- di hydr o

P SRR e Lot gg%%@gpm}pmpyn
amu?o bth OKﬁJeoEnz(o(g?;?oi DIYsrRy - 2- {[tz .

A 9?27 3 béﬁfé‘%ﬂm RS e s B30
ami E%ﬁ iazol-2(3H) oneﬁ

fi{{glgmﬁm ﬂu&mﬁiaﬁgi%n% sl aphens oy prapyTiciio)-

etylpras B pveRyic et >

{RHkfrox {7 ARR)-2-0RUEbx 9 H(2- {(%emylohngbeﬂw%ywm@}
di hydro-1, 3- benzot hi azol | )ethyl] am no}
promlmlm]nﬂw}}pl éﬁynqot a&qéz?ﬁ%hl?elone 7-T1(1R - 2- ({2-[(3- {

t ] [ 3 iazol-
tﬁ]rt (Eﬂﬁqlr:t {I%Y[:qp ﬁ%% ?A&H%é%&l/ 62”@4%&3%%@ %BL&L‘}‘&BM | 3-benzothiazol
7 y})blﬂimaﬂhiﬂb}ﬁtbjfl)tﬁloﬂ;ﬁbbylb(dqqheﬁ*ﬂethel)tar'mmgtb,

| Zg&é;o%hoé?{g%%l i %{{% é@ I([%(Pgi?g§'l§th§1)amin0]pr0pyl}thiO)-

eth§’1 %M@Bfeﬁlkyl 1'@%%1%@@@(3111) ¥ho, et hyl] am no) (3

10 car bamat e, {(é }(1{ {p
[%Hydr@hb«yghéﬁyﬂyo@m{[]za(m@ythpi By epsy)aRRgipropyL-
thl(%%%}'ﬁ%rﬂglo}%{g}% ?éyftnpgéh azofo(BYSILRKY- 1. 3 - benzot hi azol - 2
{%nhé@tyi Ezéa%ﬁpﬁwr)ahyﬂ &-((3-{iG2R)- OrbyydRoxyxdx(2hBlraishy-dre-2,3-

benzot hi azol -

dlhéffhﬁ’yl ?'ﬁ’ﬁﬂ%ﬂ%}?@éﬁ I-}}l) ethyl] ammg } eitll}%t}llg]propyi} carbamate,
e S sty e

hydrbiﬁ)thbﬂ} -fiyhathoxy -123- P"%@Othiﬁ[zgl 2p2h{ome;

g BB ROSHU S AT PR iy 2ox02-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)thio]propyl}carbamate,

7-[(1R)-2-({2-[(3-{[2-(4-Ethoxyphenyl)ethyl]amino} propyD)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one,

tert-Butyl {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3 -dihydro-1,3-benzothiazol-
7-ybethyllamino} ethyl)thio]propyl} {2-[3-(trifluoromethyl)phenyl]jethyl} carbamate,
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tent-Butyl [2-(2-chlorophenyl)ethyl]

{3-[(2-{[(2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3- s
wdizbhyrdeo3d, 3- benzot hi azol - 7-yl ) et hyl ] am no} PCT/SE2006/000981

et hyl )t hi o] propyl }carbamate, 7-[(1R)-2-({2-[(3- {

[ 2- (2- Chl or ophenyl ) et hyl ] am no} propyl ) thio]ethyl)

am no) -1

hydr oxyet hyI] 4- hydroxy 1, 3- benzot hi azol - 2( 3H) - one,

tert - But 1
t*@@"@%{ SRS yhyzlrw ’ii%ii{zz[%xo 2, 3-di hydro- 1, 3-
(mﬂu%%}%hﬁlﬂ%ﬁ%l %gh? a? ﬁ@#@?@%ﬁ)}mﬁ)w ot} A PBESHthazol-

23H=doelR) - 2- {[ 2- ({ 3-[ (2S) - 2- Ani no- 2- phenyl et hoxy] pr opy! }
t hi 0)

R LU s DR Dy 2R Sy e 02
dlhy%lﬁ; 13 %éhi’dthlazol 7 g\ 1]am1no}ethg)l()thlo]pr%)yl} ycgt;bgl)r(nate 2

7e[(h’§beﬂr 6{23[(3}{ 1h10@h@ly¥)pt}y|l])a@m9§pﬂO@M})W&]ethyl}ammo 1
hydr%%?{t‘i%g Qél_))d? plog%énzotﬂtaz%h 9_%6&1'33" ) car bamat e,

- Bﬁ@;l E((lﬂ?)z -{3- [esm{ [(2R)22-hidroyy-Et(Mdvyiquy &yt d-2,3-dihydro-1,3-
ethyl]a

benwluawexlmxllam@baﬂwgf‘nqlpsfmsé}ﬁ}z  SPRPRI YR e,
(g{)%)% éﬁ% (g{{3 gg%&g% -Amino-2- enylethoxy]propylgthlo)ethyl]amlno} 1-

et hy am no} propyl )t hi o] et hyl }
hydmxnyeihyk)ﬂ-hyhiymkyek&@m@dﬂ}la RyEDoxe. 1, 3 - benzot hi azol - 2

oo Lol en s gyon B S
benzélthﬁzéle?nﬂ%t Hﬂlﬂho}eﬂry&'jtﬁlo]@)hﬁpdx}/} 1 phenylethyl}carbamate

am no} thio

[T @Ry) y[](%ﬁ)oij%th g—bﬁ)@ﬁﬁ}lgthmgdpropyl} thio)ethyl]amino}-1-

TS
di-[RPLELBYBIHI2- (Eﬁimamtehylaﬁbtl] agtlﬁwprgmé)thlogedgﬂ }daBﬁtl%)l'l
h}’dI(_’E(YS&‘BIQrfgéY‘{; % G -F y r ﬁg@ﬁﬁ?&#ﬁ%% opSIX;)t hi 0] elt hy);l ;o
7%;%3% ggl @hﬁﬁfg(mt}l@éhlyhﬁﬁ Qafﬂ( ox v42-bi6l Bxdihydrb{1]13Rperzothiazol-
R) -phe

L {1 25 phen Ipro yl]am no}
7- yBeﬂly]]r)mhprrppy:lpi joJethyl} (2 nylpropyl]carbam

?%g}oe‘m %ﬁﬁ%%}%%%%t et\@ %g?d—b one, tent But yI

phetlg%%pyﬂaﬂmw}eﬂay})&c(]ﬁmbyuammahmn S32h@wottiangldR(@H)-ond,, 3

enzot hi azol

} ter b whed B3- {2 %/ %F%ydfzo%l{%(él?]@g{r] 2 R%S)! Ey'aj zhthytl‘]ro]l 5 %hﬁ/zothlazol

I
T e (o Ph i lon B Mol propy L
- bélydoddy- BEOR)-2- h(YﬂH)W@‘t(aB [@{[t(é?)t?— But yl
T e g
dipy a9t Ebr% aﬁ&épﬁémygaﬁyﬂ?z _K(B){eCRY-LHading} p(Bhydrdth-oko-2,3-
et hyl } “car bamat e 027134 PCT/ SEZO 6/ 000981 17
dlhydx[o(n,seﬂamzzo@l{l@quﬂzzl)qhy[llznxlm}@rﬂpd} BpnlstyLraRPECani no}
et] rR’llR))tjj {81[@' ?[&Y(IZ}ClﬁH}oBHQny%)ethyﬂammo}ethyl)thlo]propyl} amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one,
tert-Butyl [2-(3-chlorophenyl)ethyl}{2-[(3- {[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylJamino} propyl)thio]ethyl} carbamate,
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hydro xyethyl] -4-hydroxy-1, 3 -benzothiazol-2 (3H)
-one, tert-Butyl [2-(2,3-dichlorophenyl)ethyl] {2-](3-

wo 20(7AR) 132- hydr oxy- 2- (4- hydr oxy- 2- oxo- PCT/SE2006/000981
2, 3-di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no)
propyl)th| 0] et hyl) carbamate, s
7-1 (1R -2-({2-[(3-{[ 2- (2, 3- ]ﬂ chl or ophenyl ) et hyl ] am no)
propyl )t hi o] et hyI ) am no)-1-

hyl ] dr oxy-1, 3- benzot hi azol
. [?y%% TBoG %(%éhlo{O%lznx%ﬂ@maamﬁﬁ&y@ml@}pmny}}amlm}l
hydfb&?&ﬁ% )Jyaf"% %E&zo%ﬂlamq @‘{Jhyl ) -4-hydroxy-1, 3

bénzo h| azo(% one

[t@:mm{ﬁ{kmdmh@mgmmehﬁy{z}[@ Cf[(2R)—2-2hydroxy—2i(C;Lhydroxy-2~oxo-
2,3-hhigc TS bRk S B GO P D S mpte

[F( 1)}RZ U{ZZO (]{51;{91[3%3:%3 %@%Mn?%ethzl]%r?%lg prop ;thmAethﬁrl} amino)-1-

h d@w%}' 4phy(§1m)qy)mbeqlzoéhngﬂl)2(3@mrm) 1 hydr oxyet hyl ]

Lt R

hydi0642ﬂhy124ﬁwdr®osry} Xﬂbéﬂzdﬁndzrom -61ep- 2, 3-

d%’” Eéd;ﬁlﬁ?lgﬂz b .%&%r?p %{hé&ﬂ et F( R] 2 hydro}xy—Z (4-hydroxy-2-oxo-
2,3- arh&&rlﬁ) 3 DehdoiibAod 7 1)%ﬂiy¥raﬁ¥iﬂ&l%éﬂhﬁbgﬁ%]§)o§§rﬂ¥ 1%3@1%1%0

yl')thi o] ethyl)” amno

ro
72[(};’5)&6‘5&;/[(1 {[%(%b&ndmrhpmwl)ethyl(]ahi)nomrepylbthroﬂet&l} athino)-1-

a5 RS ok b oy 2. 010 2.2

aummm {2-(3-hlohphaifeigras {(D Ijﬂuﬂfdromlﬂ@—hgdx%kf%l-c)xo -2,3-

yl]pr opyl car bamat e,

dlhyﬁ%lggveeﬁmb%@h ¢t§15élﬂwpﬂ>%ﬁﬁh IOIﬂf@Iml}% aﬁmy']

2 B R orsppew bsthyllaminolpropy Dty g
hydl(o*yet)l}’lﬂéfhydﬁmwl 3{badofifiemy-2i3Hemel | {3-[( 2-

L I A R RO TR

dihy@tQPBlbehzeiBiabAMBY Bsthyl a'h/nné}'ezh}h ﬁl@nﬁ]jp(‘c{é%d}[c{i?bam{ate

am no

Rl D 5 e amm%%em‘f{@?@éméﬂhpmommmemammo)1

oGS ooy 1 (> (=

H/S}Té;trﬁf]ﬂﬁyb[ﬂ(pﬁe@@)piﬂﬁyfl'{a{(@ %[(’4‘16)12)1@3‘53@*)3 2A-A9ddoxy-2-0x0-2,3-
10

d1hy?ilf_% ¥,@ +laenz;ot%u’?1%(&)pyéﬁ)e(t§§ 2111(139} e{@ﬁ@ﬁ}?@?ﬁﬂ)%ﬂ@ﬁﬂﬂ ani no}

PO 403 SOl o ey ) -
hydl(osyetbyl 4tlydr0thﬂt,§Hbemﬂ(1méﬁ§ﬂH)mmpyl 1 {3-1(2- {

e ool A Y AP S 3 ooy 2 v
2,3-éithgro) lthbalzf@ﬂﬁ&y)ﬂ J-yeR Hﬂﬁrﬁ‘)} ethyl)thio]propyl} carbamate,

% ?z(éﬁ?w%h@ §‘§{%E@T{iérﬁ?h%}’lﬁ?f@mﬂﬂ3}Itlmh3]r0mt1}ﬁlylp}eﬂfmﬁaimle)il
hyddQ¥ Y & s A, UL ab1. 33 BrFRL hi azol - 2(3H) - one,

(5)-(-)-tert-Butyl [2-(phenyl)propyl] {3-[(2- {[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylJamino} ethyl)thioJpropyl} carbamate,

(S)-()-7T-[(AR)-2-({2-[(3- {[2~(phenyl)propylJamino } propyl)thio]ethyl} amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one,
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WO 2007/ 027134 PCT/ SE2006/ 000981 18 tent-Butyl
[ 2- met hyl - 2- (phenyl ) pr opyl ]

wO2047(02713% ( 2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- 0x0o-  PCT/SE2006/000981
2, 3-di hydro-1, 3- benzot hi azol - 7-yl ) et hyl ] am no }
et hyl )t hi o] propyl }carbamat or 7-[(1R)-2-({2-[(3-
{[2-net hyl - 2- (phenyl ) pr opyl igam no} propyl ) thio] ethyl)

am no) -1
hyd t hyl yd b
by B 2y P RE S o BT O B S iy oy-2 3o

2,3- @tﬁ@g ﬁ?ﬁéﬁ%ﬁ%% %‘Sigg y'i) ﬁlyHQr}’j\ ;étﬁgl)dafoﬁgrbgﬁzcﬁb&ﬁﬁ@%nd
741!@@?6&)[%'@@@]ﬂh9l Mﬂenﬂb'pmw]@alrmpybﬂpromiﬁt?o}eﬂzlytcl)}ﬂymyo) -1-
n
by gy b Py S PR BR IS ({22 [ 2- (1 napht hyl )
orasféi}%x& ti%ﬁl'l‘}'l\&ceﬁt%l@@ﬂi’{hk%ﬂpyu amno } ethyl)-1, 3

enzot hi azol -one trifluoroacetate,
4- Hydr oxy- 7- [(1R) 1 hydroxy 2-({3-[2-(2-phenyl et hoxy) e

In o S hEPGR e P APAES Mobiaes s doifima! N azol - 2(3K) - one
4- Fﬂ"(ﬁf)@}xy (OR)(-Rydrdxhyd(pER-2-{ fn2pkthgh ¢tBexylethpip tiid)ptopel]-

t hoxy [}thio)e

amiggnie )e]t P?Z%hlgzoé‘@&@](’?ﬂeé‘é‘gl“’rﬁ'(‘%te 'one hydrochl ori de,

7
[lg%rgﬁ% ﬂoﬁ;?h{eﬁwrgi}sﬁo{)? ]({pzr[gpg}l } thio)pr opyl%ﬁ am no)
naphthyl)éthﬂfy@ethﬂl}halfOﬁyk}pﬂowilﬂmsm}leﬂ&L IbéAAwnmthizgl- 1:3,}=|§>nf‘one
drochl oride, 4-Hydroxy-7- {(1R)-1-hydroxy-2-[(3- {
mﬂf‘é“"(““f Arenyl et hoxy) propyl [t hi o} propyi)- 20

atﬂH &loﬁwvrgimll ﬁy&@mt@x@m p&(x@t&h@wtmmmmlmm)emyu
Fg 1- hydr oxy- 2-[ ( 3-

13{?@40@14@¥ﬁ%mlt§1 VOTe%GFIHR hoxy} propyl )- amino] ethyl}

LV e oo
am1ﬁb}(;|éﬂh})lﬁiﬂg$&hmthmk61 -2(3H)-8ne llmeimz@nldn@zol 2(3H) - one
%/ roc

() B-Exiy3- f%{ é}BTWB?MWh?XVk’ﬁO&y[l}éhlf’?rﬁ??'é}?ﬁln?}h oxy)
hyf%)@%higt)m gy}zf%roﬁ’}'; @B%e}lzﬁﬁlaﬁ&h(?ﬂaﬁhé hydrdchIoride,

| oride, tert-But

{BHy =11 Q(FRR) 4 hwlm@{@ %%(%y@@rwwhoztm@mé ﬂsméi)fﬁyﬂk )

th
am’é‘f’]‘?&f’?}ﬂ g]‘ Vlz?l %@ﬁk ?@:gfb;nat e,
iy araRyY7-{¢ IRQJI @dr&wh&QKBO?QY[ZKi rlapRth{1)th@xyethoxy} propyl)-
[ -phenyl ethyl) am no Jpropyl } thio)- 30
amp eyl nbgnzetiagp-2(2B3088nz ot hi azol - 2( 3H) - one

hX ?—fy%&myof '{8%) 1-hydroxy-2-[(2- {[3-(2-phenylethoxy)propyl]thio}-

ethyl)amino]ethyl}-1,3-benzothiazol-2(3H)-one hydrochloride,

4-Hydroxy-7-{(1R)-1-hydroxy-2-[(3-{[2-(2-phenylethoxy) ethyl]thio}-
propyl)amino]ethyl}-1,3-benzothiazol-2(3H)-one hydrochloride,

tert-Butyl {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1 ,3-benzothiazol-
7-yDethyl]amino} ethyl)thio]propyl} (2-phenylethyl)carbamate,

4-Hydroxy-7-((1R)-1-hydroxy-2-{[2-({3-[(2-phenylethyl) aminoJpropyl}thio)-
ethyl]amino} ethyl)-1,3-benzothiazol-2(3H)-one hydrochloride,

4-Hydroxy-7-((1R)-1-hydroxy-2-{[2-({3- [methyl(2-phenylethyl)aminoJpropyl}-
thio)ethyl]amino} ethyl)-1,3-benzothiazol-2(3H)-one trifluoroacetate,
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4- Hydr oxy-7-((1 R)-1-hydroxy-2- {
[ 2- ({3-[ et hyl (2- phenyl et hyl ) am no] propyl} - thio)
webtyiop7iami no) ethyl)- 1,3 -benzot hi azol - 2( 3H) POTSE2006/000981
trifluoroacetate, WO 2007/027134 PCT/ SE2006/ 000981 19
tert-Butyl [2-(4-ethyl phenil Yethyl] {3-[(2- {
[ (2R) - 2- hydr oxy- 2- (4- hydro 2- 0X0- 2, 3-
di hydro-1, 3-benzot hi azol - 7 yI )et hyI ] am no}
thyl)th b R) - 2- -[(3-
L VG Shoamyy BeRyl -G GGR) 2BEyD - B o2
iy T ShsRetie A i) Sty Diiolpremy ) SFroaats;
dg(101)@-@{%![@&3{:[ﬁt(atlﬁhylﬁhdir@'i)’eﬂ@l]amino}propyl)thm] ethyl} amino)-1-
0X en
hyp Ry S slo bor A7 GG 506 gigiguoponseiap . o 1 3
IhERRQL Y- @Zahox@gméﬁylﬁhgmg LB BhRbA} Di(ohyprosplodo-2.3-
dihyfig-{ a-bﬁntmmymié‘nylbe)tlestllayrn]l@}rﬁhy@}lpmp@ny}}tcmb@p@f%y| }
AL e 2P sm e ety s PLopy g sy S gmine) 1

ydl‘d)%(% th1f-4a ;ﬁi—@gnztoﬁfliz;m&l‘lﬁ) one dltrlﬂuoroacetate )
Efqt— b@f{g (%%[é%@r hﬁc%é%y—%(%—gyﬁ%»p(}' %nc?l)ﬁ)g% Qﬁ%y%io 1(1' e¥12 lRiazol-

P SRRl Dyt bt
Mﬂytﬂibﬁy(-y -{(AR}%1- hﬂrﬁiyﬂﬂé& é&ay({2~[ﬁ(2 {[3-({2- [3_
RSty A R pr oL SSREEBY L eRhzothiozol-

2(3@51&& &hﬁfﬁ{&@&ﬁ&@t Ie : chert But y!|
Hyld-rﬁlbt)gl [2%5;8 ot n}i}ptﬁlyd g (J g[(Zé)[é c)iroxy 2= (2 xy 2 oxo -2.3-

s PP S TR S SRy,
[72t<(1ﬁg - Chl D{@PHBI-Chittrbyhchgiéthyljantinopy byt tthio]ethst faphino)-1-

hydW@fle@i(Qe‘l Rydrpxw ] Aghenaadyiarol2BEkons fitiiorossedis - one
d%ﬁz%&r%ﬂ?@??? ?([E ?{%R@ DLiryRHS L2 -(4- hydroxy-2-0x0-2,3-dihydro-1.3-

2- hydr oxy-2-(4 roxy-2- oxo-2, 3
benzdmtaydlmmemyummmmym@upmpw)}emwnyémy@s?rbamate

H | RS el BB

hy &r@k&@ 3}-%elmoth1a]z-ol Z(SH) -one ﬁltnﬂu(iroazcetate
oxyet r 0X enz i,azo
dtenrmww%h%dw R Bl o fpmiogs-2 oy i iro-1,3-

ber%éﬁnaz%%g ﬁgﬁ&aéﬁﬁ r%éétﬁ; I?%‘lﬂﬂﬁ%g?)%/}o?ﬁﬁhe’)ﬂyfeﬂ%}lmﬂfaﬁmﬂa
em&l'R))Qh{[@](I@’fWBX)Z}Aﬂlmhkpbﬁwid‘i}dx)'hmmé}thméethyl]ammo} -1-
hvmyeemél TRk AR T Brgsgiere
)thio]ethyl 1-
v dr ey et By o e e 2 4y e
hy&okyatlﬁyl'lhéﬂxydmwdt,?ebenzpt}{u(zphy(.3@1)(01112dﬂk(y\«jrob{orm e,
afﬁrﬁé}&i {? [@pﬂ%lg E}M}XX}] 2 ?ﬁ?&%xy hORL Q 3 Iai}ﬂlhrda i h)ﬂe}xzothiazol—
%}ﬁﬁﬁé}ﬁd HityleigRY2R)-3-iienylptdply Hearbar@4t8H) - one
robr om
-Hydroxy-7- [(IR) ‘1-hydroxy-2-({3-[(2-{[(2R)-2~
phenylpropyl]ammo}ethyl)thlo]propyl}ammo)ethyl] ~1,3-benzothiazol-2(3 H)-one

ditrifluoroacetate,
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tert-Butyl

{2-1(3-{[(2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro
wo2p@/kei3zot hi azol - 7-yl) et hyl ] am no} propyl )t hPOTSEPEP00981

[ (2R) - 2- phenyl propyl ] car bamat e, 30

4- Hydroxy-7-[ (1R) - 1- hydroxy:2- ({3-[(2-{[ (2R) - 2

phenyl propyl] amno } ethyl hio ] propyl } am no)

ethyl] -1, 3 -benzothiazol-2 (3 H)-one

d| trifluor oaszt ate, WO 2007/027134 PCT/ SE2006/ 000981
JertRytyL u[l( A [(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-

A Rt

[{-E)ioxy PR FY)- bhpdrpk§-Cald Ba(2a{[€25)-2-

pheB e i pr el p bl et ot 2%%%%#@45@%

ditrifluoydaketatt, 3 -b enzothi azol -2 (3H)-one
d|tr|fluoroacetate tert - But

th(letﬂHQd,?@begbqﬂwl {24[¢ 2/ [ ((3R)-3-hydroxy-2-(4-hydroxy-2-0x0-2,3~

dlhilcgg B3 gergx%g%?ﬁ %I)g@ﬁX@Ln%Fgroé}# ﬁlo]?zth\é} 086{%%@%7? é] 1.3
€t- [(j{R) -2-€ §3-P@an@i2-€2-Chidriiehy Bethylfnif&@ethyl)thio]propyl} amino)-1-
hydg({%%rﬁﬁylj% L}?Jl‘g)? h?gy‘tlen%tﬂézol Z%Br’nH)n gne} d1h}tfdhro‘!)r)o£n1clleo Propyl

W?ﬁmg?gﬁcgrgﬂoﬂmﬁﬁ%ﬂﬂgﬁt? 2eNZRY NG Rky-2( @ aRRS -2-0x0-2,3-

dihydro(133-bénizethingnk iyl pdy ymjno}propyl)thlo] ethyl}carbamate,
AP S RS iy R e P o oprng -
hydedydwth}rl]a?hﬂaﬁﬁs%t ﬁSllseﬁ%clf;cﬁihR)I 223%&1& &1 %rt{)‘%rorrilde
oropnen e am no 1 O] pr
T2 SO R et it oty 2R ey . hydroxy-2-oxo-
2 3%}%:&@933&9%@%@%%@;%%% ﬂ }%@%8}&1&% caltfldaBut V!
{T-[(2R)-2 2{2}&(61;-{(%—&2 ,2-Ilidhlbsophensy)etrytiumino} propyl)thio]ethyl} amino)-1-
0 nzot ja am_no
hY%WS@\‘/ﬁy‘{j hGPsE M?r A %fﬁg)t(%ﬁ) i g %ﬁ‘%yll’fzm(l%@z [(3-
{1- @112)225{[2 -(3-{[2- 23 Chhloro henyl)ethyl]amlno)}]i)ropoxy)ethyl]ammo} -1-

Di chl or ophenyl am nol gr opyl
hydgmyﬁ@yl)ﬂ ydroxy-1,3 benzothlazol 2(3H)-one,

QY Rias MLyt By 31 RRIZ 00N 3381 5G4 R oxy-2-0x0-
2,3{dihy(iR>- CHtenegphierylt7) - g diby1]aathsieihyDrigepiopyeicawalars, no}

ﬁliﬂ%&% SRRy Gy dieklgrophenybethy Jemings propythigletbHgamipg)-1-
hydk@d’y%thgl] Iéb‘ﬁycir@x;‘- 23 %egk&ﬁ'lla%l %gﬂﬁ)q ééxlxe) (ﬁ%h &hloride

h dr oxy

2‘673 tyd bc IOB)HbemlehMIHZd@’?[@fi)}khi’@’fbh&m(ﬁdlb’dmxy 2-0x0-2,3-

ainfh O LB SRR e BEEORIR! S it Grbtgb o o

et-FYR)-2-4{0-[8) {{2-(3- Chlorophenyl)ethyl]ammo}propyl)thlo]’;:thyl} amino)-1-
hydr oxyet hyl ] - 4- hydr ox enzot hi az H)

hy dgprey Behiosioge! 3tb@n¥0tée¥ql+2(%@ -0 dhydspdporedsy | ) et hyI ]
{tg’rt-[]ifu%yl{[tki?r Rﬁro%pﬂxﬁﬁfé’éﬁ&l]% -([62' ?[)(915)92(-}{9021‘67%)7(-9:(g-’h%/aroxyﬂ—oxo-2,3—

dihydro-1,3-benzothiazol-7-yl)ethylJamino} ethyl)sulfonyl]propyl} carbamate,
7-[(1R)-2-({2-[(3-{[2-(3-Chlorophenyl)ethyl Jamino} propyl)sulfonyl]ethyl} amino)-1-

hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one dihydrochloride,
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25

25 di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl ] am no)

ethyl)thio] propyl} carbamate, 7-[(1R)-2-({2-[(3-
WwO[R7(0373€h| or ophenyl ) et hyl ] amino | propyl )t hPOY/SE2006/000981

ethyll amno)-1

hydr oxyet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2(3H) - one

di hydrochl ori de, tert- Butyl2][ 2- (3-chl orophenyl) et hyl ]

{3-[(2-{{(2R) - 2- hydr oxy- 2- (4 hydr oxy- 2- oxo- 2, 3-

di hydro-1, 3-benzot hi azol - 7-yl ) et hyl] am no}

d&h)frersﬁuﬂyb Ea,f(p}xpmsdmmyl]c{af[@a 6210)-2-8pdrgxy-2-(4-hydroxy-2-0x0-2,3-

I e TR

By BineH hitgeth 1-
g Al %8%%%0 s B9t ﬁ*ﬂ Bnino)-

hydroxyethprivhydseeplspibepzthie 3H) one hydrochlonde

[ TR A

2,3-déryderh8 éqenzdthhz@l—ﬁylbe(tﬂ)ﬂ]airﬂmﬁ }{eﬂ}y[l)(dﬁe]pfopyl} carbamate

B B A A e BBt b b S ot B 1-

hyd?dz@)éﬁilzemh bﬂﬁl 3 behDthiaz0l-A(SH}-oi ity drochloride,

L gy 33U H(@Rb 2y oy i (-hydroey 2-0%0-23-
o U OBURET L A OL Pl oSy Lawional

((?3;(0 T VR)EZ 18 H2-{({-Ghlead)préopsi Radindigrody]atiojesty] jamiimg 1 1-
hydﬁw? il MI?XYLrlﬁg}&%e'}blaiol@ P owt dihgdigrhlonids.y) - one

hl, t |
SR i D RO v
2,3 dfittyylehr- b,31beBZ¢1h1|azfo:1t7hyladbj/1}a?myb})eehyﬁylhlp}mmpyd)}carbamate or

‘(E;SR(% % QI{,? i rlﬁ? @I{}%—%r @ggln%rtl){%kopyl] amino } propyl)thio]ethyl}amino)-1-

hydr Dihy @6RRY Bl sRE RkBSIORYH)-bhé @hedoyiibri@m no) - 1
Y &Z’(égl@et h}zll ]ﬁﬁ hydr oxy- CJZgbjé’)nzot hi gzol 2(3H) - one
di hydrochl oride, tert- But I

B S PRI i g

inveri®nz ot hi azol - 7-yl ) et hyl ] am no} et hyl)thi o] propyl}
carbamate, or 15

7-[(1R) -2-({2-[ (3-{[ 2- et hyl - 2- (phenyl ) pr opyl ] anmi no)

The%@ﬁht Il Brhtfhn iﬁﬁﬂé&'ﬂroﬁﬂés’@mé@ss for the preparation of a compound of
hydr oxyet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one
formuh;(ﬂrmj @mh@mmwéutmaat hccspishlsl skt ithesecf apdefined abeys whicht s

r}lslegldependent and particul ar aspect of the

iI‘nveriti on. 20 The present invention further provides a

process for the preparation of a conpound of fornula

(1) or a pharrraceutl caII acceptabl e salt thereof as
(®) gestingd %Wénw cﬂ%r. ses,

7a

M 4\}/Y\D/W—<CHZ)A "

wherein L' represents a leaving group (e.g. chlorine, bromine, iodine, methanesulfonate or

para-toluenesulfonate) and the other variables are as defined in formula (I), with a
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15

25 (a) reacting a conpound of formula (11) R2 R4 2a
Rfa +R4 R2c LAY W CH75 ARbD ( 2N RR5 2d
woher7@ni3lk' represents a | eaving group (e.g. CcRCOSE®6/000981
brom ne, iodine, methanesul fonate or
par a-tol uenesul fonate) and the other variables are as
defined in formula (1), wt® a WD 2007/027134
PCT/ SE2006/ 000981 22 conpound of fornmula (111) or a
sui tabl e salt thereofﬂéé. . hydrobrom de or
comppypd ehfosnpigd Do arsyitallp sali-eigotie-m hydyobromie ox iyidrochloride
salherein Rl is as defined in formula (1), in the
presence of a base (e.g. potassium carbonate, s
triethylam ne or diisopropHethylamine); or (b) when
R2 and R3 each repr nt Hydrogen, reacting a conmpound
of formula (1V) O R4 Rfa R4 RR2~ HX 4 "~ 7 (1V)

are as defined in forpusg $, with a conpound of
tab gplt thereof as
defined in (a) above esence of a suitable
reduci ng agent (e.g. n@

tri acet oxybor ohydri de,

a pal l adium on carbon o

cyanobor ohydri de, sodi um
8k'hydrogen in the presence of
pal | adi unilidxi de catal yst); or

wherein R' is as defined in formula (I), in the presence of a base (e.g. potassium carbonate,

triethylamine or diisopropylethylamine); or

(b) when R* and R® each represent hydrogen, reacting a compound of formula (IV)
R?a

.
OR4 R Rzach /k
H : A/‘}’/Y\D/W—(CHZ)H R V)
RS R R 5
R

d

wherein the variables are as defined in formula (I), with a compound of formula (IIT) or a
suitable salt thereof as defined in (a) above in the presence of a suitable reducing agent
(e.g. sodium cyanoborohydride, sodium triacetoxyborohydride, or hydrogen in the

presence of a palladium on carbon or palladium oxide catalyst); or

(c) when R? and R® each represent hydrogen, contacting a compound of formula (V)

R7a

O R4' 2a
R4 R R2C y /k
HN 2o Tl Sp-W—CH)T R
HO R® R R R

d

(V)

s
=0

N

H

OR'
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(c) when R2 and R3 each represent hydrogen, contacting

a conpound of formula (V) OR4 2a Rfa Rz~ Y -WA 2b
woeko(z@e2sm R7 11*X5, R HN HO R5 R R Rea S [ LLPED/SEX06/000981

H 15 OR WD 2007/ 027134 PCT/ SE2006/ 000981 23 wherein

the variables are as defineg in formula (1) with a

sui tabl e reduci ng agent (e.g? [lithium alum nium

hydri de or borane tetrahydrofuran conplex); and

optional ly after ),.(b) or (c) .carrying out one or
Wh#BFlég%Yart kes e asslrithgyt msf%n@éﬁ&é Mithagsuttalle sxslisig pgent (e.g.
i ' : Lovention
mhgm A Bttul Gy Brifld 64 BfRhneS W@ gg.llﬁgbk

orm ng a pharmaceuti ca sdlt of the
conmpound. In process (a), the reaction may

conveni ent | carried out,in an or [ ol .vent such
and B B ) 15)1oF B i ng S hanore FE e dotfigmine

Qi n@nvhing Wef RKipdBad SbtaBed RIPREAEM BapdRl i e,

in the g e Pigdnd iaed RIPRIE or 0Gess ?ﬁ%‘gllﬁﬁgm

e alotining arpdprnsanevticaily atdeptable waliof ileccoopbundr an or gani ¢

sol vent such as nethanol, ethanol, dichl oronethane,

or N, N-di met hyl f ormam de containing up to 10%v of

In phedess (a),ltbe teACHIIOBES Sorlvedientl e ERBEH b1 A ¥rganic solvent such as
nveni ently be carried out in an organi c solvent such

M]\gglmetﬂéflfoﬁtﬁ%’fd@f ¢fhanel.arbuipnal By flineethyd sulfoxides at a temperature, for
exa@@%ﬁgg@? %o% 253fi>a :D% in the range fromO to 60C

npoun or nul a in which L' represents, for
exanpl e, brom ne may be prepared 20 by reacting a

compoynd, of formula (X) R2 a Rifa, R4 R 2c
In procggs)s &S, the react?on may ccgn\)ementlnge carried outé}n an organic solvent such as

methanol, ethanol, dichloromethane, or N,N-dimethylformamide containing up to 10%w of

water.

In process (c), the reaction may conveniently be carried out in an organic solvent such as

tetrahydrofuran or diethyl ether, at a temperature, for example, in the range from 0 to 60°C.

Compounds of formula (IT) in which L' represents, for example, bromine may be prepared

by reacting a compound of formula (X)

2 4' 7a
RR4 R Rza 2 R
R Y /k X
HO R® AT Lo \D’W (CHy); R’ )
R R R o
R

wherein the variables are as defined in formula (II) with N-bromosuccinimide and
triphenylphosphine in a solvent, for example, dichloromethane at a temperature, for

example, in the range from —10 to 20°C.

Compounds of formula (X) in which A represents oxygen or sulphur may be prepared by

reacting a compound of formula (XI)
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15

HO 4a x Y~ W CH(X) D ARD5, A ~et+ R5 R Redwherein

the variables are as defined in fornmula (Il) with
woRkbraaoisucci ni m de and tri phenyl phosphi ne i nPaT/SE2006/000981

sol vent, for exanple, dichloronethane at a

tenperature, for exanple, %E the range from-10 to

20C. 25 Conpounds of formulda*(X) in which A represents

oxygen or sul phur nmay be prepared by reacting a

compound of formula (X)), WO 2Qp7/027134

PCT/ SE2006/ 000981 24 RZ 4, R+R4 HOL R5 R (XlI)

wherein L2 represents g Reavijng group (e.g. chlorine,

brom ne, iodine, myyHan ohate or

par a-t ol uenesul fonate) Rhd X, l.R3 R4, R5, and Rs'
are as defined in fornuIaFfX) d& conpound of
forrrula(XII) Rea R7a R2c H\A~ 2b JpV\(CHZ)n R7

whegmhu) refiRedenss adbeisg grodp (4. g%&ﬁﬁetlﬁoﬁw RIAR! mSthaRdUIfonate or

t he the | e r ned in formula
pargstuénesu e s dte ForR AR s & Bercs dofiond iormpile (X0,

Wltpggﬁgbﬂm&%ﬁgﬂggm triethylam ne, sodium hydride or
di i sopropyl ethylam ne in an organic solvent, for

exanple, tetr dr of uran or dlnethyh?Sulphoxide at a

tenperature, f anple,|r1the ran efronwO 10 to
Ia regrgsents
nyl redR by OXIdISIng a

50C. Conpeqinds
sul phi nyl orAsul$

eand of fornula (X) in which A
using, for exanpl e,

cor respondi ng R
represents sulphu

B e L B Rl VIR 2SR RbpCiagprinil

(X)pin thiéd plebace o4 hﬁﬁble&iase’s,l fér&ﬁf@@bﬂ:t Pt@ssiving l‘;arBéﬁ@d%} hi@sthylamine,

sodium hydride or diisopropylethylamine in an organic solvent, for example,

tetrahydrofuran or dimethyl sulphoxide at a temperature, for example, in the range from 0
to 50°C.

Compounds of formula (X) in which A represents sulphinyl or sulphonyl may be prepared
by oxidising a corresponding compound of formula (X) in which A represents sulphur
using, for example, meta-chloroperoxybenzoic acid or hydrogen peroxide, in an organic

solvent, for example, methanol, ethanol or dichloromethane at a temperature, for example,

in the range from 0 to 50°C.

Compounds of formula (IIT) may be prepared by reducing a compound of formula (XIID)
N

3

HO
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in the range fromO to 50C. Conpounds of formula (I11)

may be prepared by reduci ng a conpound of fornula
wWOXbd7I0p713N3 HO S >=O0 N H OR sO (XI11) WO 200PCORE1®4/000981

PCT/ SE2006/ 000981 25 in which R30 represents hydrogen

or benzyl, with a suitable égducing agent, for

exanpl e, hydrogen in the pfesence of a suitable

catal yst, for exanple, 5-10%v pall adi um on Cﬁrbon ?L
. pl.at i num oxi.de at a pressure of ' 1-5 at npspheres. e
in Whigh R g Apes s suteea or Snzyh prithepuitable reicing agergaior example,

t /1 .

o A e e R e 1 09l o oarbon
or platayiaire 6xidy at eprsssurgofal -& etmpuopheteof THeoreaatloa if dnVEnientBs carried

ont T o3 sl el B et aspbr SreEPRiute

or para- toluenesul fonate) and R30 is as defined in

formula (XI1]), wth sodiumazide in the io presence
Corgpounds pf fogeisl (K11Lkway herprepacd &y reacting & avmpelindeof dormula (XIV)

tetrabutyl ammoniumiodides The reaction is

conveniently carried out tn an organic solvent, for

exanpl e di met hyl sygophoxi de or NN-di met hyl f or mam de,

at a tenperature, for anple, in the range from 10

s
=0

N

H

(XIV)

wherein L* represents a leaving group (e.g. bromine, iodine, methanesulfonate or para-

ORSO

toluenesulfonate) and R* is as defined in formula (X1D), with sodium azide in the
presence of, for example, sodium iodide, lithium iodide or tetrabutyl ammonium iodide.
The reaction is conveniently carried out in an organic solvent, for example dimethyl
sulphoxide or N,N-dimethylformamide, at a temperature, for example, in the range from 10
to 80°C, specifically from 50 to 70°C.

Compounds of formula (IIT) in which R' is hydrogen may be prepared by reacting a
corresponding compound in which R! is replaced by benzyl with a suitable reducing agent,
for example, hydrogen in the presence of a suitable catalyst, for example, 5-10%w
palladium on carbon at a pressure of 1-5 atmospheres. The reaction is conveniently carried
out in an organic solvent such as ethanol or methanol containing 5-10%w concentrated

hydrochloric acid.

Compounds of formula (IV) may be prepared by oxidising a compound of formula (XV)
R?a

41
R4 R Rzach
Y /k XV
HOWA/i}f/ \D/W—(CHz)n R’ (XV)
R® R 2d
R
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to 80C, specifically from50 to 70C. is Conpounds of

formula (I11) in which R is hydrogen nay be prepared
woyor@atising a correspondi ng conpound in whi cRCRISE2®6/000981

repl aced by benzyl with a suitable reducing agent,

for exanple, hydrogen in the presence of a suitable

catal yst, for exanple, 5-1 Ry pal | adi um on car bon at

a pressure of 1-5 atnospheres. The reaction is

canveni en kcharri [ n_or.gani ¢, sol vent such

d_ out in >0
whetein thq,vanigpled are,as detingd) in dopmula ﬁ.va@u - ewdisiag agent. fon exgmple
PSS SRRl B R e
diclfgromsthany af Rempetd@re, ftsexamp¥, pf W CHh&ETox{bMe pRedRieFinay

Q7. 027134 PCT/ SE2006/ 00098 26 wh i h
alsol Bl Fd D IR ¥ agrrchs SRTRT RURR GieelOF PSR R S oxidation

whickisdiutiineg iR Spithesis 098€3amg8. e pyri di ni um
chl orochromate or Dess-Martin periodi nane in an
organi c solvent, for exanple, dichloronethane at a
I f : [ oxi dative
o T S0 fela (R PSR Fpafi o ien b Rin o0 i Bagppas of
forngla [Xed in the art, for exanple, the Swern oxidation
5 which is outlined in Synthesis, 1981, 3, 165.
Conpounds of fornula (XV) may be prepared as descri bed
Conifeiias $Corhile (VPRBYBPpaid bl 964¥hela bdhportd SFATRANNASYT)
of fornmula (V) may be prepared by eactPng a conmpounhd
of forla (ORA) OB R4' Rea R7a R2c 4 *XVI L RS,

A Rb " ( R7 R¢ wherein L4 reprepents a
| eayi#AQ . 9.4chl or¥re orn,hy t heqv)
ot h\e{\'r varifabt % “Ar .y def i ped’] n%gfe(%ul a Rn{j/), %(\{?1 a

conpound ¢¥° f &k mul a 49) or a suitable salt thereof

as defined above.
wherein L* represents a leaving group (e.g. chlorine or hydroxyl) and the other variables

are as defined in formula (V), with a compound of formula (III) or a suitable salt thereof as

defined above.

4 . . . . . .
When L” represents chlorine, the reaction is conveniently carried out in the presence of a
base, for example, triethylamine or diisopropylethylamine in an organic solvent, for

example, dichloromethane at a temperature, for example, in the range from 0 to 25°C.

When L* represents hydroxyl, the reaction is conveniently carried out in the presence of an
activating reagent, for example, carbonyldiimidazole or O-(7-azabenzotriazol-1-yl)-
N,N,N'.N ~tetramethyluroniumhexafluorophosphate (HATU), in an organic solvent, for
example, N,N-dimethylformamide or dichloromethane, at a temperature, for example in
the range from 0 to 60°C.

Compounds of formula (XVI) in which L* represents, for example, hydroxyl may be

prepared by processes analogous to those described for the preparation of the compounds
of formula (X).
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15

15 When L4 represents chlorine, the reaction is

conveniently carried out in the presence of a base,
woano7@zaspl e, triethyl am ne or diisopropyl et hy PAWSEZ006M00981

an organi c solvent, for exanple, dichloronethane at a

tenperature, for exanple, i the range fromO to 25C

20 When L4 represents hydr |, the reaction is

conveniently carried out in the presence of an

ctlvatl ent, for exanple, carbonyldiin dazole
Ro 6_0?13/’11)%1%516 gﬁlg{ﬁll’ll iA‘di gyygfn)p??ulphur are Sh0W>I/l after the Examples.

The%b f\éuNs chh bé ddpaiRisiy! a%ﬁﬁa{ ?@f?lt:hlufég &gﬁgﬁﬂg Bl compounds of
(HATU), in an organic sol vent
formplpi(i met hyl f or mami de or di chl oronet hane, at a
tenperature, for exanple in the range fromO to 60C.
25 Conpounds of fornmula (XVlI) in which L4 represents,
Configunéxafhotraulab yXin ooxil), (Faw) hgd QQVQIQ% 8itheb Moﬁﬁlefc@aiﬁﬁa%aﬂable
nalogous to those described for ‘the preparation’o
are E%Nrblél o litserdure oF nyay bepreparekysingdnowo Tecdairuey
PCT/ SE2006/ 000981 27 Routes to conpounds wherein Ais
oxygen or sul phur are shown after the Exanples. These
Therpoesentsinveamiob durdtcba pilates 1osiongl ialetRediat lcmpd)mide I fOE ehtadi 26

t het. conmpounds of fornula (1). 5

CO%HE%L?EE%‘T‘H\? aﬁ)mn ae (XI), (XI1), (XIV) and (XVI) are

either commercially availgple, are known in the

literature or may be prepfréd usi ng known techni ques.

The present inventi her relates to nove

i ntermedi at e conpounds, | for exanple, conpounds of

formula (111") NH2 x=0 NH 10 OR (II1")

wherein R represents

conmpound N3
N
H
wherein R represents hydrogen or benzyl, and the compound
N,
HO

s
=0

N

H

Compounds of formula (I) can be converted into further compounds of formula (D using
standard procedures. For example, a compound of formula (I) in which A represents
sulphur can be converted to a corresponding compound of formula (I) in which A
represents sulphonyl by an oxidation reaction using, for example, meta-

chloroperoxybenzoic acid or hydrogen peroxide, in an organic solvent, for example,
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HO\ S >=0 N H O Conpounds of fornula (1) can be

converted into further conpounds of formula (1) using
wooetandar d procedures. For exanple, a conmpourdTsf2006/000981

formula (1) in which A represents sul phur can be

converted to a correspondin% conpound of fornmula (1)

in which A represents sulp %nyl by an oxi dation

reacti on usi ng, for exanple, neta- chl oroperoxybenzoic

gen peroxide, in an organic solvent, for
el Banoes SR eTRS SHEREROS, DOGTBIDIo 38 the tangs from 0 to
so°eet hanol , et hanol or dichloronmethane at a tenperature,
for exanple, in the range from0O to 50C It will be
appreci ated by those skilled inthe art that in the

cesses. of .t n n certain
It “?ﬁﬁ’%??%fﬁ%ﬁtea#’és'@%g SRR e ?ﬁbﬁ; SPf%‘Eﬁ?Sﬁ%"@‘ihSBfféer}t
invéfRnRASQFSCtFAY gro@R udiPasdify x?l §1Catn$iﬁo BYoupk ?H e tréa%gnts may
neE%rou ps. Thus, the prep aratlon of the conpounds of

&9 heipEptqefed hmmﬁeﬁw sreupsatThag, th@pﬁepmtlm ef tbc agapomllde of
{
for&?%??% %vglﬁg, g%{rg%rﬁ)aﬁg gt&%ef, Iﬂ? | o n OH%P IE}B%C Hrgtectlng

gndpscrlbed in Protectlve G oups |n Organi c

Chem stry', edited by J.WF. McOme, Plenum Press

(1973) and 'Protective Goups in Organic Synthesis‘
The3prdte@Blbrt hRideplotd¥iof: BRBR éﬁlﬂ VWi j

éﬁB ep o1 15())) o) 1 gP Mdc?s . flor mJFctlvzi Ciroups n

I'nt er sci ence (1999). oun
Orgappehomistirieedgohey. Néﬂ M@Oanpl*PémmcEm‘ss @ar3)and Protective

BRSO g A, B 3

Intdrsdiddcu ¢19933.et at e, sul phat e, phosphate acet at e,
fumarate, naleate, tartrate, lactate, citrate
pyruvate succi nate, oxal ate, nethanesul phonate
Th&& f
e PhicHRHaReShee 2R, POTROUNE I b by B
saltbberea)m;jeferaldp dn hoidtaddibien kalvehiaon hgahoolﬂpﬁ&@ agdiobonide

f al | _geo C and optical .i soners cl udi
a0 P RS R G S GR BHAIF e, Bate,ciate,
pyrﬁileité 40 &Sindid) Ok eRfe, hidfak&iuBonate or p-toluenesulphonate.

Compounds of formula (I) are capable of existing in stereoisomeric forms. It will be
understood that the invention encompasses the use of all geometric and optical isomers
(including atropisomers) of the compounds of formula (I) and mixtures thereof including
racemates. The use of tautomers and mixtures thereof also form an aspect of the present

invention. Enantiomerically pure forms are particularly desired.

In a further embodiment the present invention provides a compound of formula (T) having

(R) absolute configuration at the asterisked (*) carbon below.
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racemates. The use of tautoners and m xtures thereof

al so forman aspect of the present invention.
wéaneotioeoiseri cal |y pure fornms are particul arly HeTISESm6/000981

25 In a further enbodi nent the present invention

provi des a conpound of fornula (1) having (R

absol ute configuration at the asteri sked (*) carbon

bel ow. WD 2007/ 027134 PCT/ SE2006/ 000981 29 R2 R4' R

2a 2¢ R7a R4 FN Y~ 4,R 34 XA2bp, W(CH)n R7 75 5 R

HOR R Red dR"S N R=O (l)n22H ORL A conpound ofR"®

formula (1), Ria rmace tipﬁaIYIy accept abl e sgll t
t her eof ' S t uch,@as e
Sorvle g e R

The present| i i¥eftiolscévetsTeuch sBvate

conmpdifde for hei r pharmaceutically
acceptablle salts can be used'ln the treatnent of. 1.
respir ct: obstructive diseases of the airways
i ncl udj %%na, i ncluding bronchial, allergic,

ext C, exercise-inﬂﬁced, dr ug-i nduced
(includiwg aspirin 10 and NSAI D-Vnduced) and
dust-i nddced asthma, both intermttent and persistent
and of aPR'severities, and other causes of airway
hyper - responsi veness; chroni c obstructive pul nonary
di sease (COPD); bronchitis, including infectious and

. N AP . r i t is:
AR R P 1k DA SR v

ung an
solvagd (guehohsdi lydeates The present invention covers such solvates.

The compounds of formula (I) and their pharmaceutically acceptable salts can be used in the
treatment of:

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;
hypersensitivity pneumonitis; lung fibrosis, including cryptogenic fibrosing alveolitis,
idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and
chronic infection, including tuberculosis and aspergillosis and other fungal infections;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and
iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor thinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) or adenovirus; or

eosinophilic esophagitis;
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hypersensitivity pneunonitis; lung fibrosis, including
cryptogenic fibrosing alveolitis, 15 idiopathic
wono@reetisti al pneunoni as, fibrosis conplicati ngCT/SE2006/000981
anti-neoplastic therapy and chronic infection,
i ncl udi ng tubercul osis and aspergillosis and ot her
fungal infections; conplicdions of |ung
transpl antation; vasculitic and thronmbotic di sorders
of the lung vascul ature, and pul nonary hypertension;
2. doht hubisinte apthiifiddstaysocaedduditngr ihclaaigRekosthritcldRBirthrosis,
cough associated wth inflammtory and secretory
both fifHnyjagh secondary &0, 0% Graipple, sereenitalivin dysghisiac carpiggitand lumbar
spoy i€, 288 8ovs BLAMA a{e@k géiﬂf ocstéo?&loglq] Buh ol drlifitis and Still’s
~ nmedi cament osa, and vasonotof rhihitrs; perennlaP an
disegsea swroredgativd spogdyoartiropathiss innlndingi ankylosing spdngyliy; posatic

.ha .ever) ;.. nasal | yposi,s; acute viral i.nfectjon
arthlﬂﬁ%%wl 1}1% axfdg{ tls%%%ﬂﬁ)gs%@?teg ﬁaoq%ﬂ#ér&pg ¥ S9pfc @ elgms and other
infebt@cﬁﬁte[a@écpdrﬁmgéﬁﬁiéy bhd@bond dishderb Ridhl48 'WBerc@IBEIONAMLAHS Potts’

(i ncludi ng. SARS) or adenovirus; or eosinophilic

disegsepd dgnest s: sypdyope ot S pETerest2ibindnadeosavitigdeipding urate

- oY ' t e fi assSogci Lt h.or
B LR T —
and gyttbvisaé et tmi&n@timoBellflc&t’s dielazmrprjb Eima9nge éc{oﬁﬂarb iSfo gr%n’? syndrome;

S Si a; rvical . an umbar spondylitis, and_ | ow
Systsl’éﬁw%ﬁ%ﬂﬁfé@ﬁ%éqwle B Y HEie upyretinhempiasus mvdt | s
confddflvStissub dfeasd] ARARAIFFSERRARALBhAN Ve tissue disease; inflammatory

spondyl oart hr opat hi es i ncl udi ng ankyl osi ng
myepgthirsyn¢luding derwiorayasgitSansd pdiymyasitis; pelyorlgierbeninhticat juvenile

. iff. ' d dar.t hy: septic... .. ..
arth B il G1c At o FRREP SRR B kit o o iptbusion and
assozintedygnérotties, amd eh@msatic Feas at dRE§BIWNAS bEmplidaGbad ivAgulitides
indﬁ%ﬁtsf di sease and Poncet's syndrone; acute and

P®ainet eelhasteritis. kst s sytaaks, Chyre-Begusel pyngrama pelyarteritis
u . | . | .|
nodB8 S VT ANCARL IR0 PSRN lSGAT R 30
hypémérisiiviptreastipnsBetyoglobslim, sbseeaprpteinsploy ekl psiacBadidialy

j ogren'.s syndr - 10 system c scl.erasis and linited .
Moo bGP 18 T e B v BT e GG DS B, K ioh
dise6 RN BRGLih#& ol hRBABI a6l teRRERIIdBN dndRFbbdtRicent i at ed

connective tissue di sease; i nflamm ory nyopathi es

3. ipA®) andicABnegE pratseapeseidelling ofmeispdpskeletal idisosders due to injury [for

I | AL 1Cana i B arthritis. . including
exarfle kB o TS B el B Gt DB o
osted:iuﬂtr'rtisbg%ﬂt oncrgsid] ardsemaiiyg} aFle@ yinddiosass (suah d? fnhﬁwf&d bt disc

fever and its system ¢ conplicatiqns; vasculjtides 15

deg SRR O (P oADK o P ReBeRS Aicrmi B Srmgdediingdrqasa (such as

tebpto &, Pab S SBsca i W RIBne PR bhdrfi i
Oseﬁﬁgrogcg%ip ﬁzlyarteri??s?ﬁﬁﬁ%ﬁﬁgggﬁﬁyﬁﬁgggﬁggg%é?g?%d
conggctite tisspadisprden sporsly]oarthsopethias s peiiadontal diseast i(ork as

. [\ obulins, and paraproteins; |ow back pain;
peﬂ%%#@%Q Medi t erranean fever, Mickle-Vells syndrone,
4. 3kid: pfiabis,altopit Behmntias coeMer derdfhtkitCriother eczematous dermatoses,

and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic

dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,
epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas, cutaneous

eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian
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di sease; drug-induced arthal gi as, tendonititides, and

myopat hi es; 20 3. pain and connective tissue
woenodefisi ng of nmuscul oskel etal di sorders due POTISERI5A00981

[for exanple sports injury] or disease: arthitides

(for exanple rheumatoid arthritis, osteoarthritis,

gout or crystal arthropathy$! other joint disease

(such as intervertebral disc degeneration or

t enpor omandi bul ar joint degeneration), bone
syndeomisd efyithenep wiltigerse; ¢elluditis,oth inSrctivpandoyinsinfeptivest ' s

i y Qpnecr osi s) olvchondritits, .
pacB| RS G Plog e ERRGRLE SR BRIHCIR Sl i apengyptost
lesiafig deld-@dtdddrdiqpaddts @sludingfeded deqidraptichssease (such as
periqdontitis);. 4. skin: psoriasis, atopic dermatitis, ..
3. coies-lePhg HingPTINet oS, SichitingRorenpial 304 veraplpalersie sonjunctivitis;
iriti@,n%ltéiﬁdr W& PodtMRE VRSN %fb?&iﬁé;\ﬁh{&fmgﬁﬂ&tdeg%at%ﬂr0'
and photodermatitis; 'seborrhoeic ermatrrtis,
infldenragdry dissrdeey gifectiipiheirstinal detikalmitisanclsding ispdpathetic

l.erosus et atrc ica oder. 0 gangr.enosum skin
op B Re e tPeliste sy iectiEe oGt BEnIRIECHb,
6. PEI¥RBInERIikh] trabP SR gﬁ&fg‘iﬁti@, et Ofomtitist debRhifs, including reflux;
angi oedema, vasculitides, toxic erythemas, cutaneous

cosgnoghikis BAstrq-eeritiy, Bisslerwoss daokn’s finbaseplitie inelusinairessative

o B PR T R e D SR GRTa gt

allecgibd whichinsay Haot bffedi§ aiotey fromnhke pariforekaaple vepgraine, rhinitis or
Zpanr]iculitis;cutaneous | ynphomas, non-nel anoma skin

ecz€MAber and ot her dysplastic |esions: drug-induced

7. disBhaeN ShepRetisU oNRidd ARG, BESHRLE ARG viral; fIB%ES and cirrhosis
bl epharitis; conjunctivitis, including perennial and

of the tivert cladléaysigfisc pemomgatitisttiothi adués andxhranie;i s; anteri or

and.posterior, uveitis; choroj.diti,s; autoi ne; .

8. GRRETAF RoRA ok Hing PR ol SorBrU RS gt
syndedmd) @y st hidheding bduse AmiCehu6tid (intystpal) B@dtitie and Hunner’s ulcer;
ophthal mtis; sarcoidosis; infections Including viral,
acute ggiahronie, ureiitis cprpgtptitis epididy ity aprhoritis gnd salpiagitis; vulvo-

0SSt LS Oiadiod LLS : e tis
vadE bl SURGLY dchitc BRELRHRN b moicORERGRA0
9. nebigoadi/tepstion: aCniehaind shhsdaBeyingofor exanple dtanshlagation of
.ulcerative 10 colitis, proctitis, prurjtis ani, .
kidpsg el Lyt e bona o b aRiea o lloiine Blgd transfusion; or
chrb@ie Grarela@hithosiditRtgi es which may have effects renote
fromthe gut (for exanple mgraine, rhinitis or

10.eeNSrAzheimer sistitpas aaad: othps gampniing, disarddrs tickgling CID and nvCID;
[ . ' ical: fihrosi

o QA RBR L R 108 Kb Bionbh AR iel Bl

athbotdlerasivbed amdulity; emporal hiteBtis; ggasthenis ghdisy aciemhd dhrdrfic pain

i nc) udi interstitial and omer ul onephri tis;
(acH@pirﬁc -[l:gent or perssistent, wLetﬁer 0 centgzﬁ or perip Fe):ral origin) including visceral

pain, headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain,
pain arising from cancer and tumor invasion, neuropathic pain syndromes including
diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and
peripheral nervous system complications of malignant, infectious or autoimmune

processes,;
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syndrone; cystitis including acute and chronic

(interstitial) cystitis and Hunner's ulcer; acute and
wohowtidurethritis, prostatitis, epidi dym ti SPCT/SE2006/000981

oophoritis and salpingitis; vulvo- vaginitis;

Peyronie's disease; erectile dysfunction (both male

and female); 9. allograft r%%ection: acute and chronic

foll owi ng, for exanple, transplantation of 20 ki dney,

heart, |jver, lun bone marrow, skin or cornea or

11. toshar gforignmmtisnd elanges disqrders HMUdH%ﬁwH@ﬁhinnotg sethyroiditiss (gaves’
0 t
d1s439é Al s%ﬁi'égﬁ Segs}dglrag&l?sncﬁh ; dq%gﬁ aﬁ%@rﬁ@%ﬁ@%ggmg ur%ura

derfent’i ng

eosaophitic dssiitss, hyper{gp b}alchmhe,ranﬁplﬁ)sﬁlﬁﬂlpﬁﬂ feidrome;

d L i t|n ones; cerebral, atherosclerosjs, and
12. \fg@%ﬁ*ﬁ% egs Wﬁ%ﬂ% Pt fpEunalogicel ompengRipipeding

aRdl @i delitRnt
alcqper si stent, mhetﬁse}?aa{)(?heg@g?fgg%%?wpg%l m}fﬂglﬁgﬁé‘? %g‘.l n)
WH$W@P@ﬁKﬁ§n¢m§@éral pai n, headache, migraine,
13. tJa%&@&Qs&ﬁLr Qt%gfogélgﬂogl’s a%%e\éﬁ Cﬁ\l ggyfa?%ﬂ@%l agﬁ?&)leggl#ﬂﬁ crl]rtculg 101;

n, pain arisin

perllcﬁrdasg ﬁmyoca’ﬁﬁﬂﬁ Qmﬂhﬁin(at&_i;llaﬁd s dineims chﬂdﬁirﬁbfﬂpﬁﬁnes including
-herpetic, and H V-assocj at ed

apeti c,
mYﬁ’F@&Bﬂﬁa’t"H} %?ga? Ef?&?fewag%ws elqegrditis gypdvulitis, and aortitis

188 H’ﬁf@étﬁ) ﬁﬁr ¥ ) C I Im

e (o Sy ) DR SRR o B BB g

peripiTASEAG06¢100i09 PhlebBR and thramhesis, mdhalingrdaepereantirombosis and
di sorder.s including Hashinoto's thyroiditis,

uﬁ%¥ﬁgggm°f&?§%5%%mn%dd|son s di sease, diabetes

14. rézlcbliofytSreatriér® BAtdth@i0h Bﬁﬁb@ﬂ;QﬁMﬁ&l E@Eﬂis&tep Ufas! Ring, ovarian,
eosi nophilic faSCIItIS hyper -1 gE syndr one,

pangfseiis hewphrdicplas gpwaels ﬁlém ang bra@m erorgiandbmalégraneies #ffesting
the b&(e' AR o(‘[iﬁy?u in Ll(gl%4 g;)aa! gﬁgﬁ@}?ﬁ fﬁg&lve %y%ge suc?l as

acquired i eri crency ‘syn

Hodgkirds ymtl}mﬂHodghn aidnphpaiaa mhﬂ@&b pre&ylﬁﬁanﬁiﬂ&rea&r&nt of
rdi avascul ar: atherosclero affectln t he

met&% @?VS%’%P HROPIITEYETICES, PR P%rﬁﬁl@ﬁ lastig BridEQipes; #1ds;

15. 8496 @h@htida$ tract] @f)élﬁ@ﬂﬁ%@ie}’pl‘%@ﬁ’nsa%s?n Ffm’éhgtro enteritis,

car di onmyopat hi es i ncluding nyocard ar coi
mastesygisnt-tohnépdisdass iubnerating oelites mmn@oparoahtw sndetermmant colitis,

uridffle W EF s P B ol ot o Prgidifga Bod-

relatHd@Xllei@s v@lﬁéh hpereffebie téhote GoRtht Ba1, 6@, AigiMee Blihikis agd
t hronbosi s, including deep vein thrombosl's and

eCZ?B?lpllcatlons of varicose veins; 14. oncol ogy:

treatment of conmon cancers including pr ost at e,

breast, lung, ovarian, pancreatic, bowel and col on,
Thust therprshkent sikientiampirolyidas a compouns! afifoknmid (I ooaphaemaceutically-

acc%fte{b?g galltq:gereof as hereinbefore defined for use in therapy.

In a further aspect, the present invention provides the use of a compound of formula (I) or
a pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in therapy.

In another aspect the invention provides the use of a compound of formula (I) or a

pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a
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15 the bone marrow (including the | eukaem as) and

| ynphoproliferative systens, such as Hodgkin's and
woaam7ketigki n' s | ynphoma; i ncludi ng the prevent POT/SEZNNG/000981

treatment of netastatic di sease and tunour

recurrences, and paraneoplastic syndrones; and, 15.

gastrointestinal tract: CoeP? ac di sease, proctitis,

eosi nopilic gastro-enteritis, mnmastocytosis, Crohn's
me(Slisease, ul cerative colitis, mcroscopic colitis,

iFRRenE on the Heatment qfihyman diseases pr egnditions iewhigh sxdglation of B2
debddrbde RV rpme, non-inflammatory diarrhea,
* f ood ek%ﬁed a%P%%gpgg whi ch have effects renpte from
the gut, e.g., mgraine, rhinitis and eczema. Thus,

the present invention provides.a conpound of formula .
In 3§ S54¢5S) Somest sceserical gnfion pEpvies & SRARMCLO LSRG B Felyping the
riskect, M afsedse betaidaisiah wWiech hodulmim Jfp2taRhBRY%eptbiadfivity is
further aspect, the present invention provides the use
bengficial wieigh eempritss adwimsietingtp p petientan perdrthercefla therabwfically

: r reinbefore..defined.i.n the
oA AR RO 08 B a7 D4 PGl diprect i
the@nbidtereinisiferetdefibgl. i nventi on provi des the use of a
conmpound of formula (1) or a pharmaceutically
acceptabl e salt thereof as hereinbefore defined in the
1 3 1 8 ralt
i Aot e SO0 OB TS oo
unless tlefire prgrspedific dicetionsdd dheatontraryo fThe 3@msd'theepenieéc'entior

) i ficial | il f h h
o5l el PE koo sl Bt nod of treating, or

reducing the 5 risk of, a disease or condition in

whi_ch podul atjon of (32 adrenoreceptor activity is
Progylaxis s cxpecipd torbeasrisulaslygelgwmnt tn e dieptmgnt of perjsas whathave

: _ ¢  cal L
S G e SRS Toll S LA Y R & e
diseese eptoabitiensatjtestibiePasdnsasritieslenblepop e pdeiduive disedse or

I.n. the context of th resent. specification, the term
conilig rgawglrf%ingfb‘dls these Gedne @fﬂ&ahylﬁatms@f the,fisese of pradiiion, or
tho@ WhS PRI bkksE i de i &8 %;%ﬂétié RstiddorGBREARE Yo b Pt TP

"therapeutic" and "therapeutically" shoul d be
suseeptiBlerto daveleries diedifegse oPcophifidpmxi s i s expected to be

particularly relevant to the treatnent of persons who

have 15 suffered a previous episode of, or are
Theoihhertion el Gatis gevidts bendligodedf ticatih€ s edluting khedfisk dfhen
. .di sease or conditjon in_question. _Persons at risk of
1nﬂalgg)é¢06¥) th%@asg % gqrt(iltéqﬂ (@Frclylinga rversible obstructive airways 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 hereinbefore defined.

In particular, the compounds of this invention may be used in the treatment of adult
respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis, bronchiectasis,

chronic obstructive pulmonary disease (COPD), asthma or 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
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condition generally include those having a famly

hi story of the disease or condition, or those who
woave/eeen i dentified by genetic testing or SCPEESEIY6/000981

to be particularly susceptible to devel oping the

di sease or condition. 20 The invention still further
provi des a nmethod of treatiAg, or reducing the risk
of , an inflannatory di sease or condition (including a
reverg gbstructive airways di sease or _condjtion)

r FSeemaln Hiesiedy dagse of tesampewnd ofihgvagention, if
mhﬁl'%@ rrﬁ%f b@m%ﬂ@faﬁ%ﬁf%hfﬁ%ﬂ %}crgérglﬁgrér\’lﬁlog{@ggﬁ}ﬁrle@u (png/ke) to

compound for nace
lo%mmecpgrabis perdalogragbbadyevaglit (ag/kpke rAlterhaivelye ifdhé i:omphunﬂ s

T e e ML
rangé' ﬂqumm A6 PAms e KRB Y b(ﬁlﬁ\béﬁ?@t‘@ /kg{ @W@b'lﬁl’ll?rams per

bronchi ectasis, chronic obstructive pul nonary di sease
kilqeeapbpdy weighh@@ke)r hi nitis. 30 For the above- menti oned

t herapeutic uses the dosage adm nistered wll, of

course, vary wth the conpound enpl oyed, the node of
Thacmpuusds et foonyla (Hand peaimaesiticaldsiccestatslo dalishkerY$? may be used

007/ 027134 PCT/ 006/000981 34 di sorder indicated.
&%ﬁ%%ﬂ g?q%‘éa qm%@fageé ip the; faem eb ArpbaRgeBticlhe

coﬂlﬁﬁéﬁfdﬁl'lﬂ’ Qhidhfthe fcﬁ‘ﬁﬁ QB¢ oﬂg%uﬁ’c@' sdlth tlik(%g ﬁ%’é&%mg 'isoi?&gsogg’uon

m crograns per kilogram body wei ght
withia phaigragensicply amep@@kad]wwydmgm cafmprk @onventlonal procedures

for 'ﬂe ﬁ%{e@@&* %necf rﬁ{'%%e{raflta)tglhq%ﬁﬁlgag@ a}g’@rrgflcetuﬂgﬁ g]%rﬁrﬂ@%}ﬁ)rag afe c}eﬁcglbed in,

for Ieﬂatﬂplé | "PharfBi¢eltizaish TheScnt@sUBodaEO b @@mFﬁs@ I POEAABIton,
kil ogram body wei ght (g/kg) to 100 m I Tigrans per
ChWP£ iYdriunesers 1 %ﬁ?ght (ng/ kg). The conpounds of formul a
(1) and pharmaceutically acceptable salts thereof may
be used on their own but will generally be
Depaidingi sittbe mddé of ztdmninfsﬁaﬂinmfheqahphﬂ:{cmamh torapdsition will preferably

corfig R fipat 015 u5h i %5 S0 by SHBeS mbrdpre eobn rgm 008 0 80 %,
stilPiafePREfIbICRdh Y. 1866 T LAR) ﬁld%@bﬁ‘ ih%?é ref&elb‘}‘}eﬂbmclf 10 to 50 Y%w,

carrier. Conventional procedures for the selection
of aghie MmEeadignhitailerasntages Dyaweightdieinanasedion togdl composition.
fornulatlons are described in, for exanple,
"Phar maceuti cal s - The Sci ence of Dosage Form

ThjerssephiiVentidn aliso phovitiess phatitdettitdl lcotapydings g isinkdB¢bmpound
of flormula (I) or a pharmaceutically acceptable salt thereof as hereinbefore defined, in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically

acceptable adjuvant, diluent or carrier.

The pharmaceutical 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
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Dependi ng on the node of adm nistration, the
phar maceuti cal conposition will preferably conprise
wobnramo@78% to 99 %v (per cent by weight), norePCT/SE2006/000981
preferably fromO0.05 to 80 %w, still nore preferably
fromO0.10 to 70 %v, and even nore preferably fromO0. 10
to 50 %v, of active ingr edfent, all per cent ages by
wei ght being based on total conposition. 20 The
resent inventjon also provides a pharnmaceutical
devg% s Hi6 %W@i&ﬁg* SYSteIBIPABYHFeB- %@Prafl efminisiratipy inpthe form
' | e e
o e RSt R pREES LA DAARE o LY RN Aminisration in the
forpred solatenst drendpeysianss epbyahibeutankaus adminigdiationdr bgrectal
carrier.. he i.nvention furthe rovides a process
adl?lg}s{r%o& IBr%gep%lnﬁtolf8‘|’Pp<9fslt(§mﬁh%frtf?é‘é‘ieﬁ‘?‘?@3éI conposi ti on
of the invention which conprises mxing a conpound of
formul a (I% or a _pharmaceutically acceptable salt
Dryt pryydss forasilatiops anshrespuzeddiF A @aroadls hf the compounds of the invention
L cal aqj uvant .. diluent or .. .
maf DELATERHTRERY kL AEEARNA o Fob iRlrioF bt S s desivaly
finedyl dividedt &he dintlgpiivdddd sonffugd pieferbble haki hady médiad Bi@meter of
| ung_ and/or airways) in the form e.g., of creans,
188%@%%9 Bis andmay, Be 2ysperded o propriiant srkikeswith themagistance of a

di d j e, ..
560U A BOVSAT o QN1 BOF e, BEATRI, b, o
phae@lioligie 60 61k§DEe8aridsx prefhiamatedampoBsthbReated surfactant, or other
Tur buhal er(r); .or systemcally, e.g. by oral
phamaqel 1%%@29%?%?@@‘?@?%@@& m of tablets, capsules,
syrups, powders or granules; or by parentera

admnistration in the formof solutions or
Thes¢pspnonadorfshe mvenionguticalseabreatninistnédbsmeatsiofn dropovider

_ _ o . Ch the. f ¢ tories:
T L R
drypoedstinhzZled HFA aerosol s of the conpounds of the

invention may be adm nistered by oral or nasal
i nhal ati on. For inhalation, the conpound is desirably

, - i The f i c . y
On bAoA b At GRTROHoft 8] SL ALY
subgtencsy iy enateple] nmangyt dipet pelpsacohaidey esught dicdbod or another polyol.

. i stance aof a 10 di spersant uch as..a C8-C20 fatty.
Sulgagﬁe ocaxg}erss%rﬁsuge}xi% A ?mggpfacg)i%%qc&se, 6ﬁxfg1peseam.(é:§)zl’tosg, lagntol,
malkitd]l erédalokse, sBerofd) @RRhd1l Mdktardi Altkibtivede Gl @ Hdivided

perfl uorinated_ or polyethoxyl ated surfactant, "or other

conoypdarE beiceapd hy aratkgssabitancai Thepewdar mirhee mayplsahes

: [ j I AT gy . ns_, of
s BAEPULAR, RS, a0 R Vg e OO 1
compouad.nul ti dose inhaler, and may be a breath actuated

Another possibility is to process the finely divided powder into spheres which break up
during the inhalation procedure. This spheronized powder may be filled into the drug
reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a
dosing unit meters the desired dose which is then inhaled by the patient. With this system

the active ingredient, with or without a carrier substance, is delivered to the patient.
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dry powder inhaler. One possibility is to mx the

finely divided conpound of the invention with a
woane7ieri34 subst ance, for exanple, a nono-, di- POT/SE2006/000981

pol ysaccharide, a sugar al cohol, or another polyol.

20 Suitable carriers are su%§rs, for exanple, |actose,

gl ucose, raffinose, nelezit lactitol, maltitol,

trehal ose, sucrose, mannitol; and starch.

Al ternat.ively the finely V|ded co ound_nay_be ‘

For ol pdmimgsir afiob hfcorgnad %@\e m"‘PHBOTp by admied méthragypdjuvant or
a ca@hé‘rof&%xarﬂbléﬂﬁ&éﬁed sdcBhRodrat s ﬁ hdifol; Caast?ﬁwl %81’ ex%ﬁ’lg)?e potato

cont ai nin desired dose of the active
starglg, cmmtatreh op@mﬂpmmmt gy céllildse dpmms'ssa binderf fdn ekeylnple gelatine or

mder her S h break up. during.the
pol nﬁwals\%? i lgd(r)] n%rag ?%brf?: §>r %HEPCISTWQ@&S‘BB\/%@FE‘%@%
steafraté |m@dﬂfyﬂ@etgﬂ5€boﬂ lalehx, pPASETY Bihd theflike, M thdndReressed into
for exanple, that known as the Tur buhal er (r)

tablets I?ﬁP%tﬁd i#blegrae Frguiipds theveres; prephred e descrbiediahmee vindyclie
coaiea wilteDcdnabat 85 %%aur s%ﬁﬁf%ﬁ%h?%htr m v\y\%# ta1%x tlor %)%l Sﬁlg Eum arabic,

he active 1 ngredFent
gelagmb,stahmmes,nd itisandleh idicaided Atternatieclpahé 2blet m\é.\ngB QOatéDRHA 34
. PCT/ SE2006/ 0 1 36,.For oral adm nistration the
Sun?:%ﬁ@ﬂﬂ’&r g]fsscﬁﬁeéﬁpﬁ\f%arﬁjtﬂlyd’ﬁlmmlgéméa%"%d with an
adjuvant or a carrier, for exanple, |actose,
saccharose, sorbitol, nannltol a starch, for exanple,
For ﬁhﬁﬁ?l@ﬁra%qna?f@ﬁﬂ geletive eapavles ﬂmcmmmuoqb efthieimveation may be

bi nd ti
S, S T R A B
ma}eocmlmnh grannieg oLtk uﬁmpbﬁﬂﬁﬁhg cithat the Uhdve-HERRNAd Bxcipients for

Iy |l yc a wax, paraffin, and the |iKe
tablgtﬁd A?Wgﬁué‘gﬂ‘pﬁ% glé formudationg Bf @@@omppmsb@ﬁtb@waw@tmay be
ﬁue@rhetoqqegygglﬁgle chhgiesor es, prepared as described above,

coated Wth a concentrated sugar sol ution
mhlch nay contain, for exanple gum arabic, gelatine,
|tan|u ernatlfyel , thetablet

L‘q‘ﬁﬁﬁ%’afa 196 Jou ofit e &ah%tw’f%BF & %18 SR OF Susgensipng, for
exatpRgidlytions lcaithingeGhg dsthoun@loy et invekfioh Ghe bil8nce being sugar and

reparatlon of soft gelatine capsules, the conpouég %F
a mtXHb'e Pheidaral.ovatem glyserol azsimrsemdelw glyicol  OptimaByrpich, hqald

C el at j

prepfEAEhERES sl BTN SLN, BT ks Blchalie A g
Caﬂ)@l’iyllneﬁlylchﬁula@cma -thiekérninagtnexcithérertipieh@rknotvab eoSe skilled in
ot Also liquid or semsolid fornmul ati ons of the conpound
4L of the invention may be is filled into hard gel ati ne
capsul es.

The compounds of the invention may also be administered in conjunction with other

compounds used for the treatment of the above conditions.

The invention therefore further relates to combination therapies wherein a compound of the
invention, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
or formulation comprising 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.
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Li quid preparations for oral application may be in the
formof syrups or suspensions, for exanple, solutions
woanmizaenizmg t he conpound of the invention, thePbalSEIDE000981
bei ng sugar and a m xture of ethanol, water, glycero
and propyl ene glycol. Optiopally such liquid 20
preparations may contain col’ouring agents, flavouring
agents, sacchari ne and/or carboxynethyl cellul ose as a
thic i etIgent or other exci pients known to those

In pagicp a& pimentrpfdhe Blamundary diseases sihasibuicet restyicted to)
rhe@hﬁ&dgﬁhﬁgmogﬂeéirﬁﬁﬁg dsthrz0 Qil%%tﬂlgl'fi‘tls\MEMn%to%%uct@g pulmonary

ounds used for the treéat
dlse@ @QBD))nBsormhe, and viefienroatotyhevesd diseasttht hempmeldabthet o

RS 2SR SRl 1 By SORREU B bt

ageﬁth @l{e@eﬁﬁafte@ N@\I%ﬁhﬁﬁ@ﬁgtﬂoﬁ%lale§tWER@1%lotdu®%ené§E COX-1/COX-2
formul ati on conpri sing a conpound of the invention, 1s

inhiliRs Riheiher eRpliee FRpidalls NE pystaspicaly @E‘dlﬁ_srlitlli‘oaldayl, diclefignag,

e et

fenammhfd;l sutloasmefensreid.ac\MOInA0REHARIT 1 3dinP4S] é%?@ﬁ@é&@@ﬁ&ﬂolones
rticular, for the treatment of

37 | (
suck PR lioulaB sihon ssenBtiorDEe oS nbibisersiayh as
melbﬂ@éiﬂﬂfewchlﬁrrbfﬁ'cbf(l'bsval@e%h%afu}rﬁ[‘dctokfb Pﬁ%é%ﬁ@aﬂﬂt&ﬁé&

rhinitis, chronic obstructive pul nona ease
cycloamprynaspipbitiiting njtricoxidd donbesrEEN GD;) tgbmboxﬁcmeﬂs (Wihagher

s ol R S0 R e o7 ol SR Dy s
methAgenhe; Keﬂancﬁnialaf liy@lio VORI Bl deN & lpeiliciNg e a$@h &%t divdther
cl.o- ox¥% ase COX-1 / COX-2 _inhibitors whether
pare&f?ﬁfl‘ll 0k Q14 ded%?ﬂa'}}at@iﬂs éyghg@sw&: diargreins Udig-agscydirrtbstrpighiuch as
T s L
f enamat es such as nefenan1c aC|d i ndonet haci n,

The ki B8 REl RBRE e o ion g epmpound of e
inved Ebig G la \pBakiIewidalip h&ief)@f)& sh® %Peo@sto 38ndBli8 EABRine or agonist

Ce|eCOXIb r of ecoxi b, val decoxi b 1 ufar ocoxi b
Or AALEELH R pytakige Smsiipeditch)ing agpats olemy@@ nasrétOkmh |signa1i1ng

oL 0 A SRSB4 O

inteiferonsg nssitindlke growth rfﬁnt@f’tmikslf (lIGF— () rh“réltea}eahhs @u) alcluding IL1 to 17,
e unom de,

met hotre
and Hg?f %%Wsaﬁ. %éfﬁ*a@f%% Fichias pRAkIRTE; URORRRRSTeSS fBetor alpha
TNPIcfbeiﬁhlbﬂ@t’é NSt OFNP h3ho 0L S aﬁﬁlf‘o%?é f‘c}r A Sple infliximap;
anal gesi cs; diacerein; intra-arti ar ther apres suen’
adalggurhéb, layd CIDPesi0) and ﬂ‘NFdeasapmtanmgsms@ frebludiiig infirh@dvglobulin
suppl.enent's. such ucosam ne. . The present
mol BB GHTR s Bhpe e n o R SIS ight eshi Ghe tiapenieryfline

a conmpound of the

In addition the invention relates to a combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, with a monoclonal antibody targeting B-
Lymphocytes (such as CD20 (rituximab), MRA-aIL16R and T-Lymphocytes, CTLA4-Ig,
HuMax II-15).
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i nvention, or a pharmaceutically acceptable salt
thereof, together with a cytokine or agonist or
wanv@agenizst of cytokine function, (including agemsE2006/000981

whi ch act on cytokine signalling 20 pat hways such as
nodul at ors of the SOCS systﬁg) i ncl udi ng al pha-,
beta-, and gamma- interferofs; insulin-like growh
factor type I (I1GF-1); interleukins (IL) including ILI

and inherleukin ant agoni sts.or jnhibitors such

to 17, ,
The pgesefbiey Atien Sl e FUEPDIMES PEbiBHcn tteromprnyd afj the

o A ARy L P IRl O ARG AL A5 e
recqpéqrdpuasion snetagsomi atagonintdfGTREY CORAIRDTCR2ZRACCR3, CCR4,

s AL L T L

CXCR2a0HTCRBPOXURE dnd\GHER S (Yot Ble@-8SC tfindy)CRAT0AR 108 ik C-X-
a conpound of the invention, or a pharmaceutically

Cﬁﬁ@é@ptable salt thereof, with a nonocl onal antibody
targeting B- Lynphocytes (such as CD20 (rituxi mab),
MRA- al L16R and T-Lynphocytes, CTLA4-1g, 30 HulMax

Thelfirest5) invattioR FOTH D 2614184 toRRT £ SRRSO BIpodBd dhe invention, or

resent. i.nventi stiJl further relates to the
o PR LA B el Db oAby cieiedint mellgprotease

(MMP?E MBCRYkir6aklyYindIEERIRbA R s&AhAd hi géﬁﬁﬁaseé',viaé Breft as
modul at or of chenoki ne Frecepfor fufiction such as an

aggeaseragerfiseecially cottreenaCRAVIMEERR £ollagoReB;2 (BOVB;8)CoM4genase-3

; . 1 (for
Ry B T SRR, el oo
11) GXCRBVID 90 d IMBIPCE 2( kel hding hgehisanch A @hidydliae. t he C X3-

Cfamly. The present invention further relates to the
conbi nation of a conpound of the invention, or a
o . . e ,
B o R A G S Ah AR S bl B e
inventien sirragrietnyasientcally heceptibleag i tlas exf, amindletibetriene biosynthesis

. ..gel ati.nases, as l. . a canase; especially.
i SRR e R i e o Eiag Borass Ragye prolein (FLAP)
antax0hisBgRn 8§ ildutoh,MBTI3) ; feleh@RBleyStalinl AGHIE73)75; Abbott-85761;
stronel ysin-2 &xgp-lo), and stronel ysin-3 (MwP-"11)
a N pgubatibried) Fhigpave-2ralkyisnléonaatidey 2:géines-batsdpheaslhydrazones; a
j [ j tion sti further
mel B Byl L s PERRE 2 TS BlC Aheblind pryaf b '
pyridmyésthistittedil-cganphaphittetaid tcompbind sick apl.aisb@ 1084 2-
thereof, and a Ie%{otﬁigne bi osynthesis _inhibitor,
cyaoquinoling cempumdsich &) L{7A% 395108 an drdok: o1 qyinalige sempound such as
MKasg1i, ¥e 1386, ALY 7’ 1065AP)  antagoni st such as;
zi l euton; '‘ABT-761; fenleuton; tepoxalin; Abbott-79175;
Abbott-85761; a
- S jtuted)-thio ne- 2-.al Kyl sul f onam de; . . :
The%%rés?gﬁﬂ?%nﬁt&o@% 6ﬂ%ﬁ%f)o:}g% F%{Qz%lﬁﬁtg?{m %U a compounc&j of the invention, or
a pharmaceutically acceptable salt thereof, and a receptor antagonist for leukotrienes (LT)

B4, LTC4, LTD4, and LTEA4. selected from the group consisting of the phenothiazin-3-1s

such as L-651,392; amidino compounds such as CGS-25019¢; benzoxalamines such as
ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, R0-245913,
iralukast (CGP 45715A), and BAY x 7195.
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20 net hoxyt et rahydr opyrans such as Zeneca ZD-2138; the

conpound SB-210661; a pyridinyl-substituted
wa-=2eyanoisapht hal ene conmpound such as L-739, 010PC&SE2006/000981

cyanoqui nol i ne conpound such as L-746,530; or an

i ndol e or quinoline compound such as MK-591, M- 886,

and BAY x 1005. 25 The presé%t i nvention further

relates to the conbination of a conpound of the

invention, or _a pharmaceutically acceptable salt

The preseabinverting sillfagtkgsrelpten it the 6pmbinatien of aenrenound pbthe
. : 4 . ) T r .
vty o phedybutbal o RN ok, B Fd SRR eDE)
inhibit6HdcR AR p nathydkanthanorpincindsg ﬂileoﬂlﬁne(‘iﬁﬁ-a&ﬁﬁd;ﬂﬁ/ﬂine; a selective
enzoxal am nes such.as _ontazolast; .

PR R b F OGP SHL P OB nhiter 98 ispferm PDEAD,
or &HAARBHeAS Iyed as 30 zafirlukast, abl ukast,

nont el ukast, pranl ukast, verlukast (M-679), RG 12525,

Ro- 245913, iral ukast (CGP 45715A), and BAY x 7195. WO

7134 PCT{ SE2006/ 000981, . 39 The presen . .
ThéSRD SRRl AT RS 10 PE Rapbiziter bhis RO af fntgption, or
a parGaCEIvAIt, akeptitde silnmerbf, and a Alstanind @gg& GE8&Hptdz ahla¥onist such

acceptabl e salt thereof, and a_ phosphodi esterase (PDE)

as GeH{Hzie ¢ gratadinen desdoratadine Hoxolanadingn perevaptinte tegfiensyline, astemizole,
2op aE=Tala RE=Tee el ' e

e I e AR B BARMAAS. pSno il IR, ofipastine
appiliné otllly ptopishlly biepargaéreliyn PDE4AD, s or an i nhi bitor of

PDES5. The present invention further relates to the

combi nation of a conpound of the invention, or a
ThPpRERRERYht Al VARG SBERBtRhS 3bhb RS 2 cRbufld of the
. histamine type 1 receptor antagonist such as o
invertiony 73 pharmpesuticalty asecpiabde sabirtheraell, Ard a prorerf mmeplinhibitor (such

' ine, i .20l e azel asti ne,
os GEGSYARD P nab R AR Dot R A0SR
cyclizine, or mzolastine; applied orally, topically
or parenteral The present invention still further |
The Biels ey q@éﬁfﬁﬁ#ﬂﬁéﬁ? cgmbratieplorprmpsyund o the mvention, or
a phdMBRURALy RlceRatlb MIMERYE 2f@hh %nt btctisthine type 4
thereof, and a proton punp 1 nhibitor (suc IS as
recepiepr azol €) or a gastroprotective histam ne type 2
receptor antagoni st. The present invention further
relates to the conbination of a conpound of the

Thé preésunt indenticH stillFuphaoRes W ihe 3bhpindG6Eot DIspwal bf the
thereof, and an antagoni st of the histam ne t%gghé
a-

inveRtiogpPior Phaypacqyiicallyasesntablosadiibersnl. and  alpha-1

adrEﬁJc%t@? aéo‘ﬁistt DEsoEAERI G si}fﬁlgat‘ﬂgmﬂn&ﬁ)c'%%ﬂﬁ guc%f as tp?c?pylhe:x;edrine,
phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,
xylometazoline hydrochloride, tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.

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,
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i nvention, or a pharmaceutically acceptable salt
t hereof, and an al pha-1/al pha-2 adrenoceptor agoni st
woaswomenstri ct or synpat hom neti c agent, such aBCT/SE2006/000981

propyl hexedri ne, phenyl ephrine, phenyl propanol am ne,

ephedri ne, pseudoephedrine, paphazoline 25

hydr ochl ori de, oxynetazolinéohydrochloride,

t et rahydrozol i ne hydrochl ori de, xylonetazoline

hydrochl| ori de, . tramazol i ne hydrochl ori de or )
glygwwﬂeﬁee@raﬁ@.sm Rromigg; diogepiay hremiderpatrppingdhpmide,
pird2¥ARE bORIchpider relates to the conbination of a

corpound o E%e i nvention, or 30 a pharnaceutically

acceptable salt thereof, and an anticholinergic agents

i ncl udi

: i ni tor. : , _and . .
T s Set RGPl 5 R Gohipaltt o govg oF s aventon, or
a pltebh&uB0A6/ L08R Mlle sADmBleYE AR h Ch@hRhE, sublP ﬁ@icfdg.ﬁﬁ Bf¥moglycate

brom de, tjotropiun1bron1de, oxi t ropi um brom de,
or idpEAPEFOABIGr t el enzepi ne. The present invention
further relates to the conbination of a conpound of
the invention, or 5 a pharmaceutically acceptable
Thepktent heewodn, stifirfdrtbercéinesante combinaticn sfatiosipound of the

. cronmogl ycate or. docrom,l sodium The present .
mVFlFRPé‘n?fi a&lﬁ?quﬁ?aﬂgfﬁ‘f&%w:gé? %?itégerﬁ%ﬁ PHE adpascadicpignsush as

fludsdRBPEHRLingfont BEetohiAY, HaLHLRARIK i i Ve
aiceg?gbleugéwt ther ecf mnt%agﬁﬁ?ﬂ@g§g§?§§§?§%ﬁ§%tﬂuumﬁone

propionate, qi¢lesanidsl dr eometasonerfiroast.one acet oni de,
becl omet hasone di propi onate, budesoni de, fluticasone
propi onate, ciclesonide or nonetasone furoate. The

Thegpressninvemiodnfuither réldtek iethe cemBi@tior 6f 4 fEnoARl iof &elifVention, or
of a compound of the invention, or a pharmaceutically

2 pharpapRulistly acqentalilp salethereofveith annegpidhat mosatefnyickeeBormone

recéptUGLE 8¢ pPRREONE 15 receptor such as PPARs. The
present 1 nvention still further relates to the

conbi nation of a conpound of the invention, or a
har maceut i cal .l ceptable salt. thereof, togethe
T R B N BB Tt s Gpb et R oL
invéitioRd& Sar@hceafitdRofYetmidsAt th&gof tbebREIR Bn $HAInESobulin
anti-1ge 20 (for exanple omalizumab). The present _
(I2) enle mrdparetipn of prepntpgdnit esantivodnmodulating ke fuoetiaf sugh as anti-IgE

folago] #ng {P invention, or a pharmaceutically
ﬁbﬁcce% a %Isa ?)thereof, and anot her system c or
topically-applied anti- inflamuatory agent, such as

thal i dom de o derivative thereof, a retinqid,
Thqul?mng}%gpnt%eﬂn trggﬁ%ré‘ple}eﬁéq the gpmbination of a compound of the invention, or

a pharmaceutically acceptable salt thereof, and another systemic or topically-applied anti-
inflammatory agent, such as thalidomide or a derivative thereof, a retinoid, dithranol or

calcipotriol.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and combinations of
aminosalicylates and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and
olsalazine; and immunomodulatory agents such as the thiopurines, and corticosteroids such

as budesonide.
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The present invention still further relates to the

conbi nation of a conpound of the invention, or a
woheo7matut i cal |y acceptabl e salt thereof, andPCT/SE2006/000981

conbi nati ons of am nosalicylates and sul fapyridi ne

such as sul f asal azi ne, nesalfzine, bal sal azi de, and 30

ol sal azi ne; and |nnunon0dulg ory agents such as the

t hi opurines, and corticosteroids such as budesoni de.

WD 2007/ 027134 PCT/ SE2006/ 000981 . 41 The present
The provent inyrution:furfhsr relates talie compratievei ¢ramnoyad ef the invention, or
@ PERTRNIEY copRe FERLROE el Rl KRGHIG P Lokt such as
penamilinislsovaiviead teagemhns,wahacaslidi: a petmilaitdrhj afluteoduindlbmee,

clin macr ol .i.de, a .beta- Iact . a :
mefyrfiB R niaie s Sr PRl Rer g aoyelovi,
fanRI6lMaY YIEEISIoNR; galicRiVid, YidbRlvirageittadife kistinBine, ribavirin,
acyclovir, 5 fanciclovir, valaciclovir, ganC|chV|r
zangmagf and @seltmm,@dqrﬁtéaserm}nbmr@gp}n@s mfhln@gv,melfmavu ritonavir, and
i r E hj bi t.or ,such
saqﬁfﬁgﬁf[za ﬁnlfg{/a%gi,qe gezfl%#sg %Hé’ 1ptasé3 Iﬁhbg{?? rguc% asg dan%sdlaﬁ Il]ag&wpdme
stavadimec rdcitibite dl”&l(ibk/ﬁdiné,roa ﬁSlOanpblasﬂdd Rierot traiscHpiase idBibitor
gidanosine, | am vudi ne, stavudine, zalcitabine or
SUCy BYBYUEPIIE Cr 612VEHon- nucl eosi de reverse transcri ptase

i nhibitor such as nevirapine or efavirenz. 10 The
present invention still further relates to the
Thq;mmnﬁwp@wncsﬁ:ﬂlgfuxghﬁmdaﬂqu toothe pbmbmaimmmﬁa ampoond af the

T e N R RN AL i —

a cdlblﬁm@anneabbﬁka- @lﬁét@iadfeﬁ@ée@for *Bld%ﬁ&e fin arf Jotensin-converting enzyme
(3% p]a)]i)ensln converting enzyne (ACE i bitor, an
(AGHgnybers o angiptepsing GeCeRir ApBEIst; 2 lldllw’@rlngrﬁmn‘i sgh as a

statfPG Y 1‘%e [aﬂl%d a‘go? oPbbli @ﬂ?ﬁw?phoio?(o/ %ﬁ aiale%%%ﬁﬁl%f of

bl oo nor phol ogy such as "pen

thranhivadytixg by 41 anticoagudant authi as agdattlatdggsagatiommhibitol.at el et
aggregation inhibitor. The present invention further
relates to the conbination of a conpound of the

Thd pressat in9Batidd furtBerRBiafcE RS A 'i:bx‘ﬁ@ InbNorPSCER AR S 1nvent10n or
thereof, and a CNS agent such as an anti depressant

a phasmapeutisaleaceenithin ealt theisof and a FAFKagesionichns m mgld@sn@ssant
(sué?hS SCLEH{ ?iﬂé()lé uchnt??ﬁ’&i s&%Qﬁ Hllur 3 auch as g}ijar%n )ﬁel)f p% 6ﬂmmr83

e I ne ras
pramqub]et DMAS0B hnlﬁbltortsa&ﬂw selegtheAnd rasagilibé, ta®domPeinhibitor such as

anlnem& .gt i nhi bitor, an NVDA antagoni st,, a

tasrﬂ?lp g)g hisdopaging spuniakednbiien ar NYDARniaganish ¢ gicotine

agoﬁfst '&%{)%ﬁﬂe gbﬂlﬁﬂ dr aﬁ’fﬂlﬂ@i’ctﬁ%@h@ﬁ% 1mitBk O‘H(‘le@ thase) or an anti-
Al zhei irer' s such as donepezil, rivast

Alzpeigret's drugsudOx doneperilbiivatignd®, props at@dyH2 mlmblto]r

proggntt&jy{l% %tr Hietrifonate.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amitryptiline or

other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.
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The present invention still further relates to the

conbi nation of a conpound of the invention, or a
woheo7matut i cal |y acceptabl e salt thereof, andrawsSag®ennoosi

for the treatnent of acute or chronic pain, such as a

centrally or peripherally-acting analgesic (for

exanpl e an 30 opioid or der f¥at i ve t hereof),

car banazepi ne, phenytoi n, sodi um val proat e,

amtryptiline or other anti-depressant agent-s, )
Thf‘p%rﬁ%gtné{ﬁ’ﬁlqn fyrther rplates & e spabination pL3 srpnavRE bty invention, or
. T . ) .
ey VB PROAANT A S SRR Bl Wiy
(indfiding mbajed)lodal@hadstietic agent sudres lignocamepirardeseativei thakdfy

accept ab salt thereof, together with a rent.er al
A cBFE B Wil s MEREcH, iop PEET RGP tALY s Ptne i hereot, can
alsGP@ERH e bdBbiASIEIA wilh & ardB odtbPARSRI A38niQhcladide b v Ahds€agent
thereof. A conpound of the present 1nvention, or a

sucp g Faleid ue. ¢ albighosphosptesbrleasdéndrotats eof , can 5 al so
be used in conbination with an anti-osteoporosi s agent
i ncluding a hornmonal agent such as ral oxifene, or a

Thdprekns premadnestitfohhaselales ihe BamBinatdeofd @®gvund of the

. inventio stiII,f%{ther r?Iat%§ to the_conbjnatjon of

mvent rgreepeally argeniahiosmlt thereal, fresthenwehei dalryrfase

inhROERE )Ia;ght%le% Q(I:ﬂvafi%?gff;al%ﬁlfr (PAP%Mg%Bis‘M(ﬁg ixfléﬂ&ﬂan (I(JFI}XF age

i 0 |nﬁ itor; §|| at el et” activatin act or
enzymed i dniishibit¢r; (iv) IMADErihkibitomn (Qediresian mglecda mmtstofd BEuding

LWnhibitor: (ikv),|NM i.phi bi t.or... (v) .adhesi on. nol ecul e
VLA P (P AR bt e e R B i e
kinf3éi (buchlels MBS Gtld, M4K3ir VO P ST6€ Bx pl@ Gefifthib i [194ti19H mesylate), a

tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for _
serigy 4 Hsponiesdingse fsush op an inbihiter BT adYR linage sugh aspis, JRIK) protein
kinkgd £ O, SRR P A M R sy 1P
deple@dnt kmnsed; (wii)abheosdro phygplaterdelygirbgenysel iehibagr (ia) kiain-B.subl. -

cylin . dependent kinase); (vjili lucose-6 _ .
T PN TG .
oxidaselintBbiddtbRr ex4rBSIE Bfléﬁurﬁh‘iﬁt; 2PN bsurlotse®Mdr < 9aHble probenecid,

agent, for exanple col chicine;, (xi) xanthine oxidase
sulfigpiirarione pt bengbromesenst exiial gropthr havolone gecidtygogne;d iyl tragsforming

oS s tos kBB Py e CBERET efan St BBFZRRS sfobtest growth
facfox fok)exbiplRadic FHbRh1 a0 siaMidtdr Q‘EFGBI&)(X ERhuloc¥é)macrophage

pl atel et-derived growth factor (P XVi ) o
colpmpytismlating fetenkGM-E3k 6vviiDepsinpleampaat)daghykingbNEsubl. or
o] X ol .
N B S o oAU ot K A SPPSRYS RRSARER0I & o
elagtaseamibifori suph as8l0MYyRI 01iZD-DBOZ (ikxi L TNBralphilicosIBng enzyme inhibitor

(GBS ISP S S NP G T 0 ehamespon

rec8torMonddloSbus ( _Ilg%%zex;%é%éa onl N2 AL GuERaY e CR@%eaen@igY)Hﬁt);

i'nhi bi tor 25 xxi 1) induced nitric oxi

(xxé¥)riltibites of PRESCxVrdgeni modulatingdthé fnct reofEalt-Hilkcteaerttors (TLR),

(xxvi) agent modulating the activity of purinergic receptors such as P2X7; (xxvii) inhibitor

of transcription factor activation such as NFkB, API, or STATS; or (xxviii) a non-steroidal

glucocorticoid receptor agonist.
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r ecept or - honol ogous nol ecul e expressed on TH2 cell s,

(such as a CRTH2 antagonist); (xxiv) inhibitor of
woe238y7/0ex8¥) agent nodul ating the function of TeCirsE2I06000981

receptors (TLR), (xxvi) agent nodul ating the activity

of purinergic receptors such_ as P2X7; (xxvili)

inhibitor of transcripti on*} actor activation such as

NFkB, API, or STATS; or (xxviii) a non-steroidal 30

| ucocorticoid receptor agonist., WO 2007/027134
Wheksrisls ob 00n's fo headmiariered exinkalaom thearhoAng o mere agents
in RELRAT FLOREARR o APF ok A Bna rEB oy BB @b1e TR forcgt,can
be gshemtadefom thedat tom@mctrept abl e salt thereof, can be

sel e gdramthe |ist ¢ rising. .a PDE4 inhibitor
i’nct %ﬁ%&%‘h‘tqfﬁ?ﬁ?ﬁ“ﬁ%’fm Wﬁ@tﬁéof@gf%fW@Q 5 a

| heoi . i far e .
U OSSRt 80 00 AT i
st ereoépdar agghist orgietoidab glicowm@ctiqpidreceganigohis( Gucthasdsidesonide)} ;
o e TN B ok .
sel £6ddorioe VB AMAERNIsTEN asSinétﬂroﬁrBurﬂ BRSO RbHOPi LYo Rre,

tiotropi um bronide, "oxitropi um brom de, "pirenzepi ne,
t el entrepmdreomnidg, pitepeemyes, tedenzgping oaglyeogoniumigomsie (such

S R gHiCAN R BRI ShREe S b RuThiEk s G Bb oo onium

chebrokiided; r eceptor function (such as a CCR receptor
antagonist); or, _an inhibitor of p38 kinase _
funtipdnator 9Echemokinssesrptosfundtien i(ﬁwg A% # 6 R1lgeceptor antagonist);
phagmaceutical ly acceptable salt thereof, can also be
used’in conbination with an existing therapeutic agent

feor art inRibitoesf pB8IKinaeé fig@tieer, for exanple suitable

agents include: (i) an

antiproliferative/antineoplastic drug or a conbination

A ctg%ﬁ%ﬁ@&f of tBS in¥Sfshd Br Qﬁlﬁgrﬁl%elutigﬁl}pﬁefﬂat??% ’saltz‘tgg%oﬁ%a@ﬂso be

ylating agent (for exanple crs-p oplatin,
used yr tophiosipinawitidey existingdheapaviis hgend forrthe reeiinam, of cancer, for
uci | phan or a nitrosourea); an

emchtloratf1 ; bqulI (
AL SHA RS SEP IR UERSF exanpl e an antifol ate such as a
(i) dd aipeEdfivdidiRedplitic dond brOdomifiioh tRiredfeAAlsHd in medical

raltitrexed, nethotrexate, cytosine arabinoside,
oncpipgy oghipeen alkyeiieg eeesi ter ormplasis-phiial garbeptatin,
cycibhbigaRite, Aot Abiird hRipnEHA M GaABu A HISATE'o: 1°
nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
S-fluorouracil or tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea,
gemcitabine or paclitaxel); an antitumour antibiotic (for example an anthracycline such as
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent (for example a vinca alkaloid such as
vincristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);
(ii) a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene,

raloxifene, droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example

fulvestrant), an antiandrogen (for example bicalutamide, flutamide, nilutamide or
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25 adrianycin, bleonycin, doxorubicin, daunomycin,

epi rubi cin, idarubicin, mtonycin-C,  dactinomnmycin or
waizodTreamgei n); an antimtotic agent (for exanpPeTAE2006/000981

vinca al kal oid such as vincristine, vinblastine,

vi ndesi ne or vinorel bine, or a taxoid such as taxol or

taxotere); or a top0|soneré%e i nhibitor (for exanple

an epipodophyllotOX|n such as etop05|de t eni posi de,

ansacrine, ot ecan or .a canptothecin 30 (ii) a_
CYPEQEI98E aft‘q’fase)a@ grtpgonist sRLEIRET eaonist Higbex geseretip) e

Jeuprd it %ﬁserélﬁ‘g &b g é:ré Kﬁk %nflpptﬂg rﬁleggsrt& Q@é'te{tﬁnﬁl %51(111@%1?(3

| odoxyf ene) n ‘oe rece own regul’ato
mhré:xtanﬁbreexampllwsmaﬂmzme latrozoie,ivardtobge ex¢hestanex argul iehibitor of

| uta | ut am de, nilutam de or WO 2007/ 027134
5“?%#*% Fﬁgﬁ d%244 cypr ot er one acetate) a LHRH

(111)6‘531t a%gﬁtmvﬁkh ﬁfhlﬂtﬁ%‘iﬁ@g 9511 ﬁﬁ/a&&f){fopé&% ?t%o b e{eﬂlas? inhibitor

l euprorelin or buserelin), a pro es xa
likemngiarmastasior au éthahitoy of almkmasmldamoganrmtlmtbmecc{;ft«n'rﬁmctlon),

I
G T AR RS iR R Smgle: Bt i aipodygtor
exahﬂ%ﬁhe ahiileibbl abiibddy tBRtRGRES, deﬁeQiﬁtlLéi}Bb PirdiH oGP R imab
i nvasjon (for exanple a netall oproteinase

[C%2ﬁ}?» #farggsyl qrqnsé Taf8 EREr o tyeRsingrkinash inbilkitir op# serine/threonine

kin qufﬂlﬂﬁocrea i t of 99(?9 e§1 ﬂnﬁa@%&&tﬁ el (ﬁtfg 11% Ei%? )'(a%];)le an EGFR

an in unc
fanalyappokiae kmagsr mhtblxtof samh @s Na@3t-cHardyd- ﬂﬁcmoph@ylampinethbhﬁ% -(3-

antj.-erbb? nt| trast n erb
mog%l?ﬂ%%?aﬂjpoe% Iaez%fgfﬁmag éﬁﬁé&% ﬁréﬁél?yewf@enﬂ) 6,7-
bis(20RbBbEyREN0xS) Fuitfa@Sli $-akiiAG L odifi b @SP@'M) QF 69acrylam1do-N-1(3—
serine/threoni ne 10 ki nase i nhibitor, an inhi'bitor o

Chl'{’lﬁe4 ﬂmreehwl) 7g€3om9fphﬂ]a@QR§®PcfX3()ﬁUI11}aZ(ﬂlirbf4 agyean(sild 03%)), an

mhﬁ§¥§f t&? giake\f 18%dr ;%%#ﬁ% gaﬁﬁ)? ;Amlli] %I(r) Lo {nélst)(x%p oftthe hepatocyte

gnnﬁﬁﬁhﬁkﬁnm@yopoxy)qU|nazolln 4 an1ne (gefitinib,

AZD18 (3-et | phenyl)
(v) By ait ?“&EQE%‘R f}%?lﬁ 6‘9651;] % Lﬁ’i%ﬁ é@éﬂhu lﬁhlhlt%lmeﬁéfe%fé of vascwippendothelial
gro%l faZt%f'ﬁfoP ExAnic ﬂl}élaﬁqug’cuzﬁr Q:ﬁdoth%lo cell growth fac’sor antibod Y,

| oro- 4-f 1 uorophenyl)-7-(3-nor I NOPr opoxy) qui naz
be\’lacizwndmamem(pmmdldlwqged maWwa 97/[2@519&; iWOr7(3008 V0 97/32856 or

derived act or n inhibitor
WLH) S B ppPu BATenS Pl assby S B exmb thhice,
an ABIbiBAEH 8BS 6vPY BlctiSH 6ParPdn @@tk Ch i nhibits the
effects of vascular endothelial gfowth factor (for

(vijeacensprler damagingtagentaycussondmelosttiél Ad) oreeiompgnodulisclosed in WO

oo D I PIREHAS B BRI B o Boars

(vii98d a&&sééed inbntiscapaupy] foh&bmpy & diécted @ H'Jof the targets
qﬁ anism (for exanple |inom_ de, an inhibitor of
liste Qb@@'

P SHOIN QY IB4S £ PP BRE-87S aBHSANEi ost at i n) :

(viii) an agent used in a gene therapy approach, for example approaches to replace aberrant

genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme

pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or

(ix) an agent used in an immunotherapeutic approach, for example ex-vivo and in-vivo

approaches to increase the immunogenicity of patient tumour cells, such as transfection
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(vi) a vascul ar damagi ng agent such as conbretastatin
A4, or a conpound disclosed in WO 99/02166, WD
wOoQhey@E284 WO 00/ 41669, WO 01/92224, WO 02/ 044BAT/SE2006)000981
02/ 08213; (vii) an agent used in antisense therapy,
for exanple one directed to, one of the targets 25
i sted above, such as ISIS425503, an anti-ras
antisense; (viii) an agent used in a gene therapy
..appr.oach, for, exanpl e approaches to replace aberrant
Wlﬂg@ﬁ%@nw&ﬁh ainizpiehba mistgukin 4 anCysRRagrophagRelaRy
stinfl ¥R ASGNEppddcRES t%%e@x‘%és)énpcelpﬁrf%w Qﬁ%ﬁgﬁfegﬂﬁﬁ transfected
~appr oaches 'such as those using cytdsine deam n%se,
immuny ¢eldH sueh k$ edekinetransfedieicdeadritit cellst appremthes s enzyme

N T T NENETE ST N O

resi stance gene therapy; or (ix) an agent used in an
i mmunot her apeuti ¢ approach, for exanple ex-vivo and
Thejpresgniigvensigh mal apwdetfurthes explaived by seferenemiogenifotiowingof

udtdtiv € pur cells, such as transfection WO
R o T 2006/ 060991 4o v L1 cyt oki nes such

as interleukin 2, interleukin 4 or
gr anul ocyt e- macr ophage_ col o st.imul ating factor,
approaches to decr easé}eF‘-eE%llq%eﬁWQng, appr oaches usi ng

'H NNR$eifd ®6re rbduAOICEV hiFarSH6Ty 460 NiXEUsianerlh s teoted 300
dendritic cells, approaches using

MHg yasgiingst. tThereshizal peakstaficblorofomhid (Bi €S ppn, dimpthyoatfeside-ds
i.n nti-idiotyplc tibodies. 5 e present
G ?ﬁb é’ﬂﬂi&ﬁe‘wﬂlﬂiﬂe%@ﬁ% Egg BPEaF mé%v%{r%g@{ 391 PEm Perrcused as
intetfd] tehGedRl | MRS ch i - i
S e R R vy !bﬂggfgrr“gﬁ&ewr/ag PRI Esind TG R (0,040-0.063
mm| Mgtck)-4ddesvisiatasothervisej startive nutariplsvier8 00mnidrtially available. All
solx)s%tﬁ;a{:lé‘ g’%ﬁ%{eﬁgf g‘fﬂ%&b}‘é %V%lg_(gggbkoﬁgggyzg%g or of oe’rnran uged(aGS l?ecz:iv%g.
acetonitrile-d3 (SH 1.95 ppn) or nethanol-d4 (SH 3. 31
m were used as internal references. Columm

R §
Theé&ﬂ%ﬁﬁﬁ&&l‘%ﬁ'\}a%@@ém% awatysigsi ng silica gel
Tnsthfh#Re0eR8300; | et e

S R o0 bl SYBRRS 21§50y DEIARGY Fropgrac
0.7 mdinig W sveaendtic 2inmen cSdlent Aa gerdrs- WYl T ; Joant Bt sueyonitrile +
e and. we as r | ved, The follow ng nethod
01%?%3‘3@%?@8? {ﬁ?’g{%@déﬁ’éﬁ/@%h W& runent Agilent 1100;

Col um Waters Symmetry 2.1 x 30 mm Mass APCl; Fl ow

rate 0.7 ml/mn; Wavel ength 254 nm Solvent A water
Analytigalidy arrgtogi@plhyeas ruB:onactsnanétry Clsecolum®,®. Dx 30aikkAvith 3.5 pm

: ~ L0 : o .
part%eas%e? nwtithlagetggi éleB/wsater}}Or.]I% %?fﬁ%o%oe}ceunz: Qéid 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:

HPLC: High performance liquid chromatography

Example 1
4-Hydroxy-7-((1R)-1-hydroxy-2-{[3-({2-[2-(1-naphthyl)ethoxy]ethyl} thio)propyl]-
amino}ethyl)-1,3-benzothiazol-2(3H)-one trifluoroacetate
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Anal yti cal chromatography was run on a Synmetry

Cl8-colum, 2.1 x 30 mmwth 3.5 m particle size,
waeizvdr/attonitril e/water/ 0. 1% trifl uoroaceti c BCTSEA®6/000981

nobi |l e phase in a gradient from5%to 95%

acetonitrile over 8 mnutes at a flow of 0.7 m/mn.

25 The abbreviations or ter used in the exanples

have the followi ng meanings: HPLC. Hi gh performance

['iquid chromat ography Exanple 1 30

4- Hydr oxy-7- ((1R) - 1- hydr oxy-2-{[ 3- ({2-[ 2- (Z=apht hyl ) e

t hoxy] et hEL thi o) propyl]- am no} w

roacet ate WO

ethyl)-1, 8Y Ww j
2007/027134 P E2006/ 000981 46 HO N

S N .CF3000H\ H (&

3-[2-(2 o@ -et hoxy) - et hyl sul f anyl ] - pr opan-
l-ol A m xt o f VI nyl ) napht hal ene
(prepared as escillbed in 0%7?@% (2.04 g),

3- mer capt o- I-Bopamol (0.95 g) and

2,2' -azobisi ¢ utyronltrlle (0.05 g) was s heated at

th dt
) S3 e e R  GRR B E g1 aphy on
A rﬁiixhire af G@-Vﬂﬂylﬂxw%m-ﬁdphﬁﬁ%QWbaré@@i @dserihgd in WO 97/23470)
o) hexane to yield the sub-titled conpound
SR iboPanel (9B S 32082 quisisopPy RO TS (G0 &) s

Q ( Eﬁgé}
e i e ke o g A g
by {lash chik)matBgraghy( ap silied) gel luBhg $ith8I0% ethyidptatedin 6@ -fdxane to yield
2H) ....2. 54 (t ,.1.66-1.60 (m 2H). b)
theé‘-m%‘?ﬂf‘%%ﬂé%?lﬁﬁ%@l- yl - et hoxy) - et hyl sul f anyl ] - propi on
al dehyde A solution of oxalyl chloride (482 ny) i n

1o di chI or onet hane m&lS m.) stirred at -78C under
H AMR H¥-Miks D5 DS QU0 8108 6hi 158, W2 Kd.d FBoT 8047018 (@f, IH) 7.57-7.49

<m%?§5‘“79r§ SV EAS PTGt B B AT TANG rfy 331028

(m ), 2621, QH@,@LS&@(@ ) pb-e60Mnt, 2B, sol uti on of
3-[ 2- (2- napht hal en- 1-yl - et hoxy) - et hyl sul f anyl ] - pr opan-
| - ol

b) 3-[2-(2-Naphthalen-1-yl-ethoxy)-ethylsulfanyl]-propionaldehyde
A solution of oxalyl chloride (482 mg) in dichloromethane (15 mL) stirred at -78°C under

s " 0o H

nitrogen was treated dropwise with a solution of dimethyl sulfoxide (593 mg) in
dichloromethane (2 mL). The mixture was stirred at -78°C for 10 minutes and then treated
dropwise with a solution of 3-[2-(2-naphthalen-1-yl-ethoxy)-ethylsulfanyl]-propan-1-ol
(Example 1a), 1.0 g) in dichloromethane (3 mL). After a further 15 minutes at -78°C
triethylamine (1.74 g) was added dropwise, the mixture was then allowed to warm to room
temperature over 1 hour. The reaction mixture was quenched by addition of saturated
aqueous ammonium chloride solution (10 mL), the organic phase was washed with
saturated aqueous sodium bicarbonate solution and brine. The organic phase was dried
over anhydrous magnesium sulphate, filtered and evaporated under reduced pressure. The
residue was purified by flash chromatography on silica gel eluting with 20% ethyl acetate
in iso-hexane to yield the sub-titled compound (0.49 g).
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(Exanple 1 a), 1.0 g) in dichloromethane (3 nL). After

a further 15 mnutes at -78C triethylamne (1.74 )
woaso7added dr opwi se, the mi xture was then al | oRe®SEZ06/000981

warmto room 20 tenperature over 1 hour. The reaction

m xture was quenched by addition of saturated aqueous

anmoni um chl ori de sol ution fﬁo nm.), the organi c phase

was washed with saturated aqueous sodi um bi carbonate
n.solution and brine. The organicsf ase was dried over

H NN (08 MHRe3n MM EU0Y (at H), &0 Qdeﬂébl TéHd delidh 3rédt B (m,
S5 RGPS TR 1 S TR 2B 1 & o
z7@@ﬁ9Kna@HDél@%2630n 41¥p- hexane to yield the sub-titled
conpound (0.49 g). WD 2007/027134 PCT/ SE2006/ 000981
47 "H NWMR (400 MHz, D6-DVvsO 6 9.60 (s, 1H), 8.09 (d,

¢) i@m)-&}&%gédrl?ﬂdﬂbxyeﬁiﬁ{ef%bZ&X(d?%y) lj?:tﬁenzZt}ﬁgzowa@(-Gﬂe

To %S@Qtl(?ﬁ Qf84((hqnzzl|q)cy) 7491 220r¢@0(hﬁ1ydgq;1)yethgzl}593 ;_beg@ﬂ(lmol 2(3H)-
oneilg%e?il%i % Ihe mefbod ovilined i WO, 20041016578 339 g i) dignethy) gylfoxide

(8 Iﬁ)]l;)‘l\lg@szaﬂdled ééiglﬂﬁl -agide (Z)thm%)samklu;bllhﬁﬁl 1gﬂlde (147hmig) The :rgeagtlon
enzyl oxy) - (- R r ono- ydr oxyet -1, enz
le&lfr% ™45 §rated 495-C %(ffé e pd thecrngyidKe tl%ttmlwtqw @artitioned

bet&vébnvé,@l}g g@éétg 1he &/%ter 340 o{égﬂlc Fﬁas@' v%t\;‘a)aé}nxe Wit lé st edrgl(igmth

m.) was added sodi um azi iumio
anhydup¥s mggnesitine sulplzats, ifibtaredrainst t:ulllcen‘masd buadetr e@duatd p8BufeorThe

resifu P Pty 0B sl oncticncs Sl Pyt acetae

in 160G W &/idM ERSuBAT cDOSH W(mﬂ@?er drled Wit h
anhydr ous magnesi um sul phate, filtered and

concentrated under reduced pressure. The residue was

q %’ﬁ/{%@ggdﬁ% 15?' BUSEY PR ﬁggﬁf’h/ys 44 ﬂ%'ﬁ% O(Qtez%lge} 708 (m,

ethyl "acetate uéne

1H)s 019215, t 218y 6d8rpLH 5 0195 2@)4 8118, 7THII\INIRI)( 2.@0-3NHz(m, 21).
D6-DVMSO) 6 11.89 (s, 1H), 7.54 (d, 2H), 7.38 (t, 2H),
7.33-7.29 (m 1H), 7.02 (s, 2H), 6.13 (d, 1H), 5.25

d) 6%{11§lekmlﬂe-€ilhﬁr&?yem1] - (ﬁ&nzpfﬁrxgpl 3. l?eilzmlaz%i ék&H)d()ne
Ami no- | - Hydrioxyet hyl | - 4- (benzyl oxy) - 1, 3-benz
hmhvﬂﬂamdﬁ 2(311) - one hydrochl ori de 20 A solutlon of

A sgl'u gll;l’ R%%gg%-fl- &r%)((j%e)%hylﬁl/%%) p@?&@zﬁg%ﬁ%{ﬂ o%teh
(Exambhznl@b 108 nﬁg;)m amixﬁlﬁa 6fadﬁyaﬁbp¢suﬁgpadd4teﬁé1)ydyﬁﬁrant(4 ﬁﬁt)

10%wv pal | adi um on carbon catal yst (20 ) and the
treaﬁf‘éis‘wﬂ% ke die o Gaphaasatalys Ugne) ayndl}h@@mﬁ%m mixture stirred

iU S8 A 5P AR50 8 110 0 S
ﬁltqmijeﬁf anéthecetyeptressemevedieler ediichdeprosasrepling fesidde was purified
by flash chromatography on silica gel eluting with 1% concentrated aqueous ammonia and
12% methanol in dichloromethane. The resultant product was dissolved in 1,4-dioxane and
treated dropwise with a 4 molar solution of hydrogen chloride in 1,4 dioxane (0.5 mL).

Evaporation of the solvent under reduced pressure yielded the sub-titled compound (160

mg).

m/e 315 (M-H)"
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25 by flash chromat ography on silica gel eluting with

1% concentrat ed aqueous amoni a and 12% net hanol in
wdizadtioeriowet hane. The resultant product was di BEOISEZB6/000981

in 1,4-dioxane and treated dropwise with a 4 nolar

sol ution of hydrogen chlorl g in 1,4 dioxane (0.5 ni).

Evaporati on of the solvent Under reduced pressure

yi el ded the sub-titled conmpound (160 ng). 30 nie 315

34, PCT/ SE200610009 g '
't N AR BRD AR OB 80645, (0. 305 (4217, (3, 7.7 14 6o,
7.04 (% 2?129 6.39 '(_cgﬂﬂgts 261§sl)2H), a4 8§€dt(ﬂi7), ?.b‘)é ggn(%% (%H) A
4- (Benzyl oxy) - 7- (( 1R) - 1- hydroxy 2-{[3-({2-]2- (1- napht h

o G ATRATHCHOL Ry S AT LA Ayt g o)
pro}:y[]ﬁﬁﬁio}gt@mn&ﬂenmﬂfaﬁm%he4 benzyl oxy- 3H benzot h
I one drochl ori de le 1d), 157 ng) in

A spBitina RbY- ((léi)ﬁte)mmasl hxdé@zwgﬂlyw+her@y{ozy(3ﬂ bmpﬂmazal 2nue

hydhostlorfls B 16 159 mel W e BE A RIS AR BEURAWAHETE .
narélthaimeﬂyhtthommth}émlfﬂnﬂﬂ—pg(ﬁtl)oglgﬁdgﬂﬁﬁe@ﬂmhﬁl‘e 18))d 28 la€) and acetic

scid it Tk R RO 8 FOPOCPEAET Lt 4P SPEL gpd then treated
with %dltiﬁrcy&%ﬂﬁ%lﬁfﬁrl@é‘g7 )\ 868 @va@fcoﬁtliﬂu%dta{ FPnt t@ﬁl erature for a

sol vent "was renoved er reduced pressure and the

furtheis? (gard prrdadt rﬂ@ﬁrﬁaxftthls timedl: dodventwas thinjayeé vadpreedrsed

Pfe\}\%*{eﬁgqugﬁld% BX alneg(lf) glonec{ I-Fr]etgg 9 r(gfnl équﬁgas Z%rpw and ethyl

acesitd. [Thatoeganfd phasy wak wathed Oxliltﬁ&mtefraﬂ@édi Wwitlg &ihyd el @@gnesium
res e to give a crude product. The 15 crude product
sul mﬂiema@é CoRcepiraedupder ErtESLIMETSHIE to 181k q Grude pjeruct. The

LS e PSR R, B
Corwetm:&ﬁftﬁﬁqué@m amgponimied 639ndthandiin dicléfomeRBiné Jo yield the sub-

.14- Hyd - ((AR) - 1- hydroxy-2-{[ 3- ({2-[ 2- (1- napht hyl ) e
Uﬂ?H%%§%§$%9%F¥é}ogpropzl]- d sl

am no}et hyl)-1, 3-benzot hi azol - 2(311) - one
trifluorpacetate A solution of
/e 38 MAF 1 3R9%) 7- ((LR) - 1- hydr oxy- 2- {[ 3- ({2-[ 2- (1-
napht hyl ) et hoxy] et hyl ) t hi o) propyl ] am no} et hyl)-1, 3- ben
zot hi azol - 2(3H) - one (Exanpl e
f) 4-Hydroxy-7-((1R)-1-hydroxy-2-{[3-({2-[2-(1-naphthyl)ethoxy]ethyl}thio)propyl]-

amino}ethyl)-1,3-benzothiazol-2(3 H)-one trifluoroacetate

A solution of 4-(benzyloxy)-7-((1R)-1-hydroxy-2-{[3-({2-[2-(1-

naphthyl)ethoxy]Jethyl} thio)propyl]amino} ethyl)-1,3-benzothiazol-2(3 H)-one (Example
1e), 94 mg) in 98% formic acid (5 mL) was treated with palladium black (10 mg) and the

mixture was stirred vigorously at room temperature under nitrogen. Further 10 mg portions
of palladium black were added at 30 minute intervals over a 5 hour period. At the end of
this time the mixture was filtered and the resultant solution evaporated under reduced
pressure. The residue obtained was purified by reverse phase HPLC using a gradient
elution of 5% to 75% acetonitrile in 0.2% aqueous trifluoroacetic acid to yield the titled

compound (30 mg).



10

15

20

25

25 1le), 94 ng) in 98%formc acid (5 nL) was treated

wi th palladium black (10 ng) and the m xture was
werheredi3¥i gorously at room tenperature under RCTASBY®000981

Further 10 ng portions of palladiumblack were added

at 30 mnute intervals over 5 hour period. At the

end of this time the m'xtu‘Iwz1 was filtered and the

resul tant sol ution evaporated under reduced pressure.

T [.due obtained was purified by reverse phase
@Eéﬂﬁg)ng a gradient 30 elution of 5%to 75%

'H RVAL Q100 VL, QD% nm@% POSE U%SH} flbfz? %9\}‘%%2%517%%%% d8(d, 11D,

nmpoun

eld the tit
7. 9%@/1@2708)16-/ D@@%JIHMQ 5840 AQFFYNGPS ¢d, TH)NVR (4 QH), M5 (d,

1H)D§§g'%§§)(nm}ﬂ) A E;zzlggk'):s%g@%ﬁz%@ 2H50s, %ﬁﬁiéq)(t 27 1.01-

1.8 (b3 1), 40(m 4H), 6.93 (d, | , 6.77 (d, 1H), 6.45
(d, 1H), 4.88-4.85 (m 1H), 374 (t, 2H), 3.59 (t,
, 3.05 - 2.95 (m 4H), 2.65 (t, 2H), 1.91- s 1.81
1ed3H) . Exanple 2 4-Hydroxy-7-((1R)-1-hydroxy-2-{
2-[2-(1-napht hyl ) et hoxy] ethyl} sul fonyl)propyl]-
e f
-Hadrw}b((ﬂﬁb -1y dBexye 2 {3-({2 4241 -nap BiHyhetipxy] ethyl}sulfonyl)pmpyl]-

am1§8 GIEHASﬁ%a]%enzoghlazol-Zl(;Py)-one t?lﬂ(l)lortl)_;cegig’OOOH 10

4- hydroxy-7- ((1R) - 1- hydroxy-2-{[ 3- ({2-[2- (1
napht hyl ) et hoxy] ethyl} thio)propyl] am ng

et hyl ) -1, dohenzat hi azol <oney I f et at e
(Example 1, B Mﬁg rrL was“tfrgdted with

3- chl oroper zoic addd 062 ng of 75 ade
reagent) and o [ [ 2
at room tenp urex—be sol vent was evaporated off
under a st itrogen gas and the residue was
purified by f|l ashHhronat ogr afdfy,C&OHli | i ca gel eluting
with 1 % comgntrated aqueous anmoni a and 10%
met hanol in dichloronethane. The resultant product

A sqlaorf off4- hﬁhomﬁ((li]éd-]bmwmm{s%e({m[as(e- HPLC using a

0 0
naplgtlhagetﬁoxy] gtil}bfllt} J[hlcl;}propy a/mltn%} etﬁyﬁ- 1,3-benzothiazol-2(3H)-one

trifluoroacetate (Example 1, 83 mg) in ethanol (5 mL) was treated with 3-

chloroperoxybenzoic acid (62 mg of 75% grade reagent) and the solution was stirred for 2
hours at room temperature. The solvent was evaporated off under a stream of nitrogen gas
and the residue was purified by flash chromatography on silica gel eluting with 1%
concentrated aqueous ammonia and 10% methanol in dichloromethane. The resultant
product was further purified by reverse phase HPLC using a gradient elution of 5% to 75%

acetonitrile in 0.2% aqueous trifluoroacetic acid to yield the titled compound (30 mg).

m/e 531 (M+H)"

"H NMR (400 MHz, Ds-DMSO) 5 11.68 (s, 1H), 10.22 (s, 15, 8.68 (s, 2H), 8.08 (d, 1H),
7.91(d, 1H), 7.79 (d, 1H), 7.57-7.49 (m, 2H), 7.46-7.40 (m, 2H), 6.94 (d, 1H), 6.78 (d,
1H), 6.47 (d, 1H), 4.87-4.83 (m, 1H), 3.81-3.76 (m, 4H), 3.38 (t, 2H), 3.11 — 3.00 (m, 6H),
2.05-1.99 (m, 2H).
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25

acetonitrile in 0.2% aqueous trifluoroacetic acid to
yield the titled conmpound (30 ng). 20 me 531 (M+H) +
waobodIvR713400 MHz, D6-DMSO) 8 11.68 (s, 1H), 10PRR/SEN06/000981

1H), 8.68 (s, 2H), 8.08 (d, 1H), 7.91 (d, 1H), 7.79
(d, 1H), 7.57-7.49 (m 2H) 746740(m 2H) 6. 94
(d 1H), 6.78 (d, | 6.4 (d, | H), 4.87-4.83 (m |

, 3.81-3.76 (m 4H) 338 (t 2H), 3.11- 3.00 (m
gg)h 25 2.05-1.99 (m 2H). WD 2007/027134
Exapwl¢ 3£2006/ 000981 50 Exanple 3
- £ 1y _PasdinC -
Hﬁl]ox 3 ﬁfézrr%&hﬁc,agaéyn% k‘%d[zo(?%‘h%n&l%ﬁno&gje@l?oxﬁiﬁ’%&ﬁ&ﬁ%&tﬁy]}
13-h¢mﬂamm{2h31&@eﬁ(mﬂ)romterl fluoroacetate HOH S
>=0 N. OOH HOHd s a)

4- (Benzyl [ NMWQ

phenyl et hoxy) hoxM] propyl}

am no) et hyl - swzot hi azol 2(3H) - one ub-titled
conmpound waj par

7-[ (1R) - 2- ai - ydroxyet %MH

(benzyl oxy) - 1)Y3- begyot hi azol S) one hydrochl ori de

(Exanmpl e id), 0 nmg) and 3-(2-
(2- phenyl et hoxy) et hoxy) - propanal (prepared as

a) ﬂ?&&yﬁﬁ 7JR1)Q6119@£~M>7§«{31EZ%2!T9) using i o the nethod

e l'e). The crude uct was purified by
Pheﬁylaﬁwthﬂmwlngpwhlyﬂllmethsl]+1|,?eherg®thieml{2i(3fg)-m1¢ h 1%

% h
ThegRERES SRaTotaRd S e B R - Do Ro it o0
(belﬁgl)oxy 6—b@ﬂ£otﬁ1Mtd‘ﬂ) 2€3 HiLbndRydrochloride (Exam le 1d), 250 mg) and 3-(2-

SlR 1- hydroxy-2-({3-] (V%/ phen | et hoxy) e
(2 p{n‘s@%?&l étﬁb@)}y -propanal repared as descnbed in WO 93/24473, 157 mg) using

the ﬁlgih?? })?E@ﬂlﬁle 6)3 W&Jﬁr@&&k wak f)’&r}ﬁe d¥¥Fflash chromatography on

uor oacet ate
silica gel eluting with 1% concentrated aqueous ammonia and 8% methanol in

dichloromethane to yield the sub-titled compound (160 mg).
m/e 523 (M+H)"

b) 4-hydroxy-7-[(1R)-1-hydroxy-2-({3-[2-(2-phenylethoxy)ethoxy]propyl}-
amino)ethyl]-1,3-benzothiazol-2(3H)-one trifluoroacetate

The titled compound was prepared from 4-(benzyloxy)-7-[(1R)-1-hydroxy-2-({3-[2-(2-
phenylethoxy)ethoxy]propyl}amino)ethyl]-1,3-benzothiazol-2(3H)-one (Example 3a), 160
mg) using the method of Example 1f). The crude product was purified by reverse phase
HPLC and a gradient elution of 5% to 75% acetonitrile in 0.2% aqueous trifluoroacetic

acid to yield the titled compound (40 mg).

m/e 433 (M+H)"

"H NMR (400 MHz, Dg-DMSO0) & 11.67 (s, 1H), 10.26 (s, 1H), 8.67 (s, 1H), 8.56 (s, 1H),
7.30-7.15 (m, 5H), 6.92 (d, 1H), 6.77 (d, 1H), 6.46 (s, 1H), 4.89-4.86 (m, 1H), 3.60 (t, 2H),
3.43 (t, 2H), 3.03 — 3.01 (m, 4H), 2.80 (t, 2H), 1.93-1.80 (m, 2H).
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The titled conpound was prepared from
4- (benzyl oxy)-7-[ (1R) - 1- hydr oxy-2- ({3-[ 2- ( 2-
wohermykeishoxy) et hoxy] propyl } am no) et hyl ] - 1, 3- beazSEnoan00981
-2(31])-one (Exanple 3a), 160 20 ny) using the
nmet hod of Exanple If). The crude product was purified
by reverse phase HPLC and a5bradi ent elution of 5%to
75% acetonitrile in 0.2% aqueous trifluoroacetic acid
to yield the titled conpound (40 ng). me 433 (MtH) +
25 1H NWMR (400 MHz, D6-DVSO) 6 11.67 (s, 1H), 10.26
led?), 8.67 (s, 1H), 8.56 (s, 1H), 7.30-7.15 (m
6.92 (d, 1H, 6.77 (d, 1H), 6.46 (s, 1H
4-HydBOxy}7§ELR)#i-hylcoxy-2- §2-((2-[2-@HaphtBylkBhoty] etBH} thi@e D31~

ambigg by ket tFiag As s po by oghioriggg ol & 4 )

4- Hydr oxy-7- ((1R) - 1- hydr oxy- 2-{
[2-({2-[2-(1-napht hyl ) et hoxy] ethyl}thi

am no} et hylo, 1 _beq;QLQkfg\eris
O N 5

yl]-
ochl ori de

HO N~/ S\ "' -"~
[2-(2- hbphthal | - et hoxy) -et hyl sul fa et hano
1- (2- Vi nyl oxy - napht hal ene (1.95 Q)

2- mer capt oet (0£80g, 0.7 nL) were m xed

t oget her ana agobi si sobi@ronitrile (40 ng) was
added. The m xfure kas io heated to 50C for 2 hours,
cool ed and dilp#yed with dichl oronethane (5 nL). The
solution was purified by chromatography on silica ge
eluting with ethyl acetate/iso-hexane (1/9 to 1/1) to

D RG-SR By g5 iy T
1- (ZVMyléﬂy-ethtrl))wnaﬁhtﬁﬂene g %%)(aﬁﬂ Z—Q&C%&ethaﬁoﬂgl 78 &-0377mf were

3.39
ml)(eld togetlgqrymg 2, 27-gzc(l:tlslsob4];;[)rom'g}1e |(_4?0 mg) was added 'H)w mixture was

heazec{t %?%%Srérﬂoﬂ& é((fjcrt egly\lvﬂth gflcﬁ%g(;rﬁé{tﬂan]e (§ ngﬁn 39t Igblutlon

azo one ro C
was purified by chromatography on sﬂlca gel eluting with ethyl acetate/iso-hexane (1/9 to

1/1) to give the sub-titled compound (2.04 g) as an oil.

'H NMR (400 MHz, CDCls) & 8.06 (d, 1H), 7.85 (d, 1H), 7.74 (d, 1H), 7.54 - 7.46 (m,
2H), 7.43 - 7.37 (m, 2H), 3.82 (t, 2K), 3.71 (q, 4H), 3.65 (t, 3H), 3.39 (t, , 2H), 2.73 (,
4.

b) 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one
hydrochloride

A solution of 7-[(1R)-2-amino-1-hydroxyethyl]-4-(benzyloxy)-1,3-benzothiazol-2(3 H)-one
hydrochloride (Example 1d), 1.8 g) in methanol (60 mL) and concentrated hydrochloric
acid (4 mL) was stirred vigorously in the presence of 10%w palladium on carbon catalyst
(0.36 g) and under 4 atmospheres pressure of hydrogen gas for 2 hours. Further 10%w
palladium on carbon catalyst (0.24 g) was added and stirring continued under hydrogen for
1 hour. The catalyst was filtered off and the solvent evaporated under reduced pressure to

yield the sub-titled compound (1.3 g).
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30

20 A solution of
7-[ (1R) - 2- am no- | - hydr oxyet hyl ] - 4- (benzyl oxy) - 1, 3- benz
wothi7azvi34 2( 3H) - one  hydrochl ori de (Exanpl e 1 #¢T/SE2086/000981
g) in nethanol (60 nmL) and concentrated hydrochloric
acid (4 nmL) was stirred vigorously in the presence of
10%w pal | adi um on car bon ca?%lyst (0.36 g) and under
4 at nospheres pressure of hydrogen gas for 2 hours.
Further 10%w palladi umon carbon catal yst (0.24 g)
was added and stirring continued under hydrogen for 25
fﬂ@ﬁ \Fhe catal yst was filtered off and the sol vent
nﬂ%%ap rgﬁ%d under reduced pressure to vyield the
"H MR (400 MElzcDeBESO) § 11.30 ¢, 1EWO02D0E/ TP)7 834 (s, 3H), 6.92 (d, 1H),

6TREL B S G133 o Tip 290 . 804 (5. By
6.92 (d, %%b_z.ﬁ.zg(&d, 1H), 6.32 (d, 1H), 4.81-4.79

9 gg]Fxﬂtlr;%&?((?ll()(l_rhz?dmxmlde[gz@Z-%—El%-mal(l{tmlpethm%pﬁthiq)leyhﬁyl]-
{ < .
am@ﬁﬁé%?@ﬂﬁ%%%ﬁﬁﬁg%%gﬁg% 'ngqugf§¥§y%ne hydr ochl ori de

TO-ZEGOEﬁ?IB bﬁI—i[Zh}(TZh-ﬁiiphtha}-en- } —yl—etllqloxy))- ethyl;ulfl'anyll] -fethanclﬂ (Exanﬁple 4|a), 0.21
- 2-(2- napht hal en- 1- yl - et hoxy) - et sul f anyl ] - et hano
g P@eﬁ’gsle, (19 k) W@S)y addgd gyrdingay @mahremeédbﬁﬁjl ghard the
S BESESETS uly , Bt phy o
silipmgel Ut infi 280 bym,che sitfes agwap bying flustsid witeetywl ac¢a®/imrhaxane
lzli.gﬂég%qegi}i}qg g?th}!‘eé(v%ﬁ%r%gliﬁj %hetf) %@%{Léﬁg%ﬁgedw%vﬁ ({1%.0?\}63)1/1!1 methanol (5
mmvmowﬁtlma-mﬂ@n -HyRess§ethy L EBRi#68/-18 Deli &Bak Y3 M one

met hanol (5 né& and L
hydro¢hlange (Examplgdtbd,-Oalidr ) xpé eesficlacid (Ayd meboywere 3ddrsiargditha

: [ r r ,
i A 508 e LI A RRILE g Qb o
reaptiott mibxture@as stifred ectriight. Conoetttratédadiuedns ammonia (0.1 mL) was
anghor ohydri de (0.031 .was added and the_ _reaction
A R R e p ek
chrofilRI3thi Gn gili@& eM&in g@%@?%l@%.?ﬁ%ﬂﬁﬁd&ﬁé‘ﬁ%emanql in

_concentrated onto silica gel and the residue purified
dichlprora¢thanede effprithy produeti whietawgete-mirifted iy rewerde phage0dPLC using
ol ia. in. I, i.n., dichl oronet.hane.to afford
SRy O PR bR e L8 Mo rBRb AR PAB bR Bl Bh were

cortdBhtEatedantigh eshiu® 5%s disddivéd infANIBy dragedt dhtoriielifl 1j4ndioxane (5 mL)
cetonit%ile. Thg conpound-cont al ni ng_fracti ons were
anGenmeaitiates eedpiduensastatiraiad wigsther aabibe sther decaped off to afford

thelAE QGR O&Md(@rd%g )gpai@vgf’ce diipxane (5 ni) and

concentr at ed. residue was triturated with ether
and the ether decanted off to afford the titled

nyggg@awpﬁf(o.028 g) as a white solid.

'H NMR (400 MHz, Dg-DMSO) 6 11.69 (s, 1H), 10.20 (s, 1H), 8.90 (s, 1H), 8.64 (s,

1H), 8.08 (d, 1H), 7.91 (d, 1H), 7.79 (dd, 1H), 7.57 - 7.48 (m, 2H), 7.43 (q, 2H), 6.91 (d,
1H), 6.78 (d, 1H), 6.44 (d, 1H), 4.93 - 4.89 (m, 1H), 3.75 (t, 2H), 3.60 (t, 2H), 3.30 (t, 2H),
3.16 - 3.09 (m, 2H), 3.06 - 2.99 (m, 2H), 2.85 - 2.76 (m, 2H), 2.71 (t, 2H).
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25 me 485 (M+rH)+ 1H NWVR (400 Mz, D6-DVSO 6 11.69
(s, 1H), 10.20 (s, 1H), 8.90 (s, 1H), 8.64 (s, 1H
we.208/0eu341H), 7.91 (d, 1H), 7.79 (dd, 1H), 7. BTT/SEZ004800981
(m 21-1), 7.43 (q, 2m 6. 91(d 1H), 6.78 (d, 1H),
6.44 (d, 1H), 4.93 - 89 (n} 3.75 (t, 2H), 3.60
(t, 2H), 3.30 (t, 2H), 3 09 (in, 2H), 3.06 -
2.99 (m 2H), 2.85 - 2. 76 (n1 2H), 2.71 (t, 2H). 30 WO
2007/ 027134 PCT/ SE2006/ 000981 53 Exanple 5
ExamplefR) - 2-{ [3- ({3-[2- (4- Bronophenyl ) et hoxy]

T P R D hoxyTpropyihicipropylapinol Lo
hydrydy(ith}’i[)—éfhydleoﬁr-l 3%nbbth&zol>2(@[ﬂ-mid(ﬂydr@ﬂl(&1d@
Tol uene-4-sul fonic acid 3-allylsul fanyl - propyIEfster A

sol ution of 3-(2-propenylthio)-1-propanol é in
d|chlor0ﬂ8thane (25 m) was treated wt

triethyl an™Nge (SyT2 ), 2t dwet Ny dni di ne (0.2
g) and tosyl chlbrlde (5.87 g) and the m xture was
stirred at_ reom.enperature for 18 hours. The reaction
m xture wa [ ut {th chloroform washed with water
and the oKrg | dyer was 10 evaporated under reduced

pressure. e cere product mas$ purified by flash
chromat ograpghy on silica gel eluting wth 40% di et hyl
ether in isohexane to yield the sub- titled conpound

- 7.79 (d, 2 7.35
a) T@lu%ﬂe-@)sulf&f;ig_mwﬁ 1 ﬂﬁﬁsMﬂ?ny 9@5%%)%@04 (m ( 15 ;DH)

A sgluj_lgn e 3 (&pgqpe@yl@go)( ]dprogpq}ol (3.7 7 irpdigiofometigidp (25 mL) was

trea%qa?\%{tl%g-?eﬁp{lﬂﬁmg@ 12 gf 4- (ld 6?) gl(x}?rpg%omrﬁd}%_(gg Og},gpg éq,?¥le%or1de

(5.8 ahdtheanixafre 4rab Etﬁﬁ’@ﬂh@@tﬁh psthptrraieabr (8achids. Mheiréhction
tetrahy rofuranh&% was added dropwi se to_ a

mixgyre g giluted petheg O@ms%ﬁhe%“ﬁwat@reané@h%or@a@ﬁ leygogras
evaBbiafita vR A HARY PrdsdRd. THR crude product was purified by flash

chromatography on silica gel eluting with 40% diethyl ether in isohexane to yield the sub-

titled compound (5.22 g).

"H NMR (400 MHz, CDCls) § 7.79 (d, 2H), 7.35 (d, 2H), 5.73-5.69 (m, 1H), 5.08-5.04 (m,
2H), 4.13 (t, 2H), 3.06 (d, 2H), 2.47-2.43 (m, 5H), 1.91-1.87 (m, 2H).

b) 1-[2-(3-Allylsulfanyl-propoxy)-ethyl]-4-bromo-benzene

A solution of 4-bromophenethylalcohol (4.12 g) in tetrahydrofuran (10 mL) was added
dropwise to a stirred suspension of sodium hydride (0.8 g of 60% grade sodium hydride) in
tetrahydrofuran (20 mL) at 0°C. The mixture was stirred at room temperature for 1 hour
and then cooled to 0°C, to which a solution of toluene-4-sulfonic acid 3-allylsulfanyl-
propyl ester (Example 5a), 5.2 g) in terahydrofuran (10 mL) was added dropwise. The
reaction mixture was heated to reflux for 3 hours and then stirred at room temperature for
18 hours. The reaction mixture was quenched by the addition of excess dilute aqueous
hydrochloric acid. The mixture was then basified by addition of saturated aqueous sodium

bicarbonate and was extracted with ethyl acetate. The organic layer was washed with
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20 tetrahydrofuran (20 nL) at OC. The m xture was
stirred at roomtenperature for 1 hour and then cool ed
wOao@¥@2713¢ whi ch a sol ution of toluene-4-sul f ORCT/SAI06/000981

3-al lylsul fanyl - propyl ester (Exanple 5a), 5.2 g) in

terahydrofuran (10 nL) was added dropw se. The

reaction mxture was heatefdto reflux for 3 hours and

then stirred at roomtenperature for 18 hours. The

reaction m xture was quenched by the addition of
aqueB¥<ias®, diiddé\er agaesian Afpiydaaicthe solient acis demdited under reduced

e e b e BB BR e e

i B2 x BRIt R%ED-IBE o (Ri5R 3) WO
Wuh?ggg%%g%%%%k§%$§g%§%%6/350981 SJ aqaeoﬁgggrlne@)drled

over magnesi um sul phate and t he sol vent was renoved

TG AR R BT RE SIS ML S0 2

3.65W9 44 (2 0%yt byl3 4aqet, 2R, 3.15-8 90-(heXH)) Q. 8762. y*v ehpm)h@ 53 2 46 (m,
sub-titl ed conpound (2.52 g). 5 1H NWR (400 MHz,
2H),GeR8t8Y3 §m72Hb- 7. 05 (m 4H), 5.85-5.70 (m 1H),

5.14-5.02 (m 2H), 3.65-3.56 (m 2H), 3.54-3.45 (m
2H), 3.15-3.07 (m 2H), 2.87-2.77 (m 2H), 2.53-2.46
¢) 3¢§3+[2-@Broniophdnyil)-éthoiyi-pAigylsutfpnyl}-propan-1-ol
To asq_o %{o%%@g%gﬁg-ogop@?%il gg)%)?}%xe\ﬁlxylf4 %?gllng %leﬁz%ﬁg kéxa%{p%)% 2.2

g) mlte{rgh}fdﬁofﬁ%ahxh@ tﬁng ladcﬂHdO&%Wlseei b8 |holdr sblmma.-olﬁenz ene
I e in tetrahydrofuran (40 rrLz
bora@wew arlbpmpem tqragy@roﬁmram Ltlie ﬁnzsquregwas heafed at reflux for

1 ho?xg ;ﬁ'ﬂ% 0%919 Lngfxtﬁf &Ocﬁcgpgooll&l t#) F&&ﬁl?@f&%{eﬁ e%d (t1%§temw)ith a3

e was ate ou r.
molAeRbitiod vl Bhudous a)dmm hiytheride ¢.6€ chit) doliaveath hymifc% aolutl@n of

que POORE REOHEE FL3S TbI BRER RS Hea gt e eyt Bor 1
houP AHERHS NI QEE SolRELANINT EnlbRde FhBkdlvertiths Meddntdeo fi@Sied and

stirred at roomtenperature for 1 hour and then
evapaore@d addamducscbpnessum dhe avudh prdudievasThesificd by dlash was

decant d of f. and t
eSS S o S S BB B S e
title@RoMPBHRDMaEY). on silica gel eluting with 33% et hyl
acetate in iso-hexane to yield the sub- titled

conmpound (1.48 g). 20 1H NMR (400 WHz, D6-DVBO) 8 7.45

I ]gﬂ/%ég}b Mﬁf 2196- gﬂsc%"é) 748 &é}lgt 201{54) 2}91§2415£526tt1’H)2k955 (t, 2H),

3.46-3 A2(ih, 8H),(2076 @}JH), ANO- 242 (m, 4H) 1.72-1.58 (m, 4H)
3-{3-[2-(4-Bronophenyl) - et hoxy] - propyl sul fanyl }-propi o
nal dehyde 25 The sub-titled conpound was prepared from

d) 3-8 F2[(4-BrdnldpRERIRBG0YY - propyRiManyl}-propionaldehyde

The sub-titled compound was prepared from 3-{3-[2-(4-bromo-phenyl)-ethoxy]-
propylsulfanyl}-propan-1-ol (Example 5c), 620 mg) using the method of Example 1b). The
crude product was purified by flash chromatography on silica gel eluting with 20% ethyl

acetate in iso-hexane to yield the sub-titled compound (200 mg).

'H NMR (400 MHz, DMSO) § 9.63 (s, 1H), 7.46 (d, 2H), 7.19 (d, 2H), 3.55 (t, 2H), 3.43
(t, 2H), 2.77 (t, 2H), 2.73-2.66 (m, 4H), 1.73-1.67 (m, 2H).
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propyl sul fanyl } - propan-1-ol (Exanple 5c), 620 ny)

using the nethod of Exanple |Ib). The crude product
woaso7paridii ed by flash chronmat ography on sili cRCG8E2006/000981

eluting with 20% ethyl acetate in iso-hexane to yield

the sub-titled conpound (20% ng). 30 1H NWVR (400 MHz,

DMSO) 8 9.63 (s, 1H), 7.46 {d, 2H), 7.19 (d, 2H), 3.55

(t, 2H), 3.43 (t, 2H), 2.77 (t, 2H), 2.73-2.66 (m

e) é@ﬁééﬁ@ﬁ%@%}o ZHLg 3\/&)% (g)x%f [/)r%%gﬁ?lfio)propyl]amino} 1-
hyd?oi)(eﬂﬁ)l li@ﬁx%ﬁyiﬁslb%nitﬂhﬁ&&m@m%}ik h§aRRRIokRIOPY! } thi o

propyl ] am no} -

To msﬁdwtmt:sﬁﬂh[;ﬂ@) %ammbhydrmxﬁﬂnéhmwﬂmm 3-bé@bhiamb2(3H)-one

hyalpEEoBAP oSt 15, B0 58 o e y <7E*wywo%?§iedl3 SIS
phemjzl))bthakﬁlrjbropbﬂﬁﬂfahyl(}l lf;ﬁ'@ﬂiibﬁlaﬂd %@ﬁ?l@&ﬂbm&ﬂg) ddacktic acid

bronmo 5

nL) was added 3-{3-
(20 H}gg:},&e)mlé %%’ﬂ SHIFCS|A) FRQM feappratuss ,f@rpéi(bmmu@p@wy@ ghen treated with
sodiuE@ARbBort s 1dé—§ rggﬁa THO PkaBl & inbet@Eivths 3{1% Ef%bomﬁ}g]?eramre

m xt'ure was st t room tenperature
for Ehbbuwrh et the el ddhiniitde ths sudvaninway evepbotahydert sdudelipressure

an Bl U P ey Bttt Sin gt (S0TAL B G pepyebrine
(50 ﬁﬂﬂ)%@ﬁtﬁm‘t@scoﬁvﬁﬂl@fe@taq{iedﬁ@ @ﬁﬁncfn@‘éjélcrﬁﬂ ALE SRR la géﬂ%fs he
residue was partitioned between et h'\ﬁ/h_ﬁa acetate (50

sepagpfgd.hied Pad evrpatirdousienrelveed pross s cru@mpradmt s punﬁed by

s SHESILAER) ASHERSD TR0 3 Zhl I UASRL o

methanes sudiehlorbhetieneldEheprodiet tvasdissopwtdi if mﬂldmsl arfd tegted with
Il el eluting with 1%

exo RTAE A LA A l5a0 HhB AP AP 90Eh Grapalvg s rduced

pre@ﬁr@%?feﬁf@ﬁ&hﬁé@coﬂﬁlﬁm@rmﬁﬁj was di ssol ved in nethanol
and treated with ‘excess hydrogen chl oride in di oxane.

The solvent was then evaporated under reduced is
ld the titled d (60 |
e T 0805 11 NR (400 Nrp D6~ DVBO) 8 11. 89 (s,
IHI\]MR(MDONHQZ Cm;rDMSD) 53.199 (éS],H)lh'b zoﬁs @9{) (83890 (JsH)H) 86944, 1H),
747(6(9\4%1{1(; 191(,1,)21{)46@@ (¢ 39, gﬁg(égﬁ) @4@@1 13D, 493 -490)(m, 1H), 3.56
(.28 3334_111 §t 0232 rﬁ)?(“% 4% %'?’% g“%ﬁ% 1?9%_& g4 h%(ﬁ—l‘{_"%il 75468 (m, 2H).

4- Hydr oxy- 7 {(1R) 1- hydroxy-2- [(3-{

3-( 2- phenyl et hoxy) propyl] thio} propyl)-
Em&‘m‘%] et hyl }- 1, 3-benzot hi azol - 2(3H) - one hydrochl ori de

4-H¥y ik ddy-7-{(1R)-1-hydroxy-2-[(3-{[3~(2-phenylethoxy)propyl]thio} propyl)-
amino]ethyl}-1,3-benzothiazol-2(3H)-one hydrochloride

ﬁ/\/\s/\/\o/\)@

HCI

a) 3-(3-Phenethyloxy-propylsulfanyl)-propan-1-ol
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SO NHCO H25 OH a)

3- ( 3- Phenet hyl oxy- propyl sul fanyl ) - propan-1-ol WO
waQw/0d2i38134 PCT/ SE2006/ 000981 56 A mi xt ure oPCT/SE2006/000981

(2-allyl oxy-ethyl)-benzene (885 ng),

3-nmer capt o- | - propanol (503 ) and

2,2' -azobi si sobutyronitril {20 ng) was stirred under

nitrogen at 60C for 1 hour. The mnixture was cooled to

roomtenperature and purified by flash chromatography
A ngntusd of @allylpaly-egiylr-bangeng (BRS 8B emiigrptacleprapendl 503 mg) and

2.2 SRR i 0 il Sty b B TR ) Mk e

mlx(utrc: \Aihkrl):oole fbrobin, te@dphratude aﬂrﬁ4p31i14igc91 b%/ Maskéfiromatogphy on silica

gel sﬁ%sg i iel vmwefstedwé%ﬁ% i visldhe ﬁiﬁfbt%%?d?aﬁw@mi@lo mg).
The sub-titled conpound was prepared from

. 3- ( 3- phenet hyl oxy- propyl sul fanyl ) - propan-1- ol (800
HNyIR (A%)aOd‘gHzﬂés-BMS@)Jﬁ 6;‘29E>d@rfp1 6H)),0).45 (EhBd)s B bddt, QH0,0MEQ -3.42

(o 23 P8 o B 2288 AT AT L0 AT R P Roxane o v el d

the sub- titled conpound (170 ng) 1s 1H NWR (400 MHz,
DVSO) 6 9.63 (s, 7.30-7 Sm 5H), 3.57 (t,
b) §+@-Ph3nqdnywy-przPylsuliaﬂy@-wplmdehz 94-2.67 (m 4H),

The]sulgs} Jgeg)%@m%%c?% pfg%arcadr o%r/l 32(3[ Izlg@nitﬁmglo%(% pr 1su fan)ﬁ) groyan—l—

ol (RO®mg) hditg themnasipyd of E)ampitn)]b) The crude product was punﬁed by flash
g%?%gﬁp%%%gﬁﬂé g%},g qzols ﬁ}%)zp F&l@gﬁqce}/ager 1%%?0' éxla(rjlee toz}geldrh?e sub-

tltle?h{ohilp%hn@ 1a;mrﬂ -1 - hydr oxyet hyl ] - 4- hydr oxy- 1, 3-

benzot hi azol 2(3H) - one hydrochl ori de (Exan'pl e 4b), 100
nmg) and 3-(3- phenet hyl oxy-

S R AT ST 8P

2Hys7u 2H))] E¢4J2}67f(hf;\aH) chrsmes ¢@r 2Bphy on silica gel
eluting with 1% concentrated aqueous ammoni a and 10%
nmet hanol in dichl oronet hane. The product was 25

O P (R bR (L En e S R Dl

amum]enhyl} egirbenizathiazaltd(3H)-ong hpdidchlogidei t | ed conpound

Thé ﬁ&ed@)nipound was prepared from 7-[(1R)-2-amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 100 mg) and 3-(3-phenethyloxy-
propylsulfanyl)-propionaldehyde (Example 6b), 96 mg) using the method of Example 5¢).
The crude product was purified by flash chromatography on silica gel eluting with 1%
concentrated aqueous ammonia and 10% methanol in dichloromethane. The product was
dissolved in methanol and treated with excess hydrogen chloride in dioxane. The solvent

was then evaporated under reduced pressure to yield the titled compound (40 mg).

m/e 463 (M+H", 100%)

'H NMR (400 MHz, Ds-DMSO0) & 11.69 (s, 1H), 10.21 (s, 1H), 8.93 (s, 1H), 8.70 (s, 1H),
7.29-7.16 (m, SH), 6.93 (d, 1H), 6.78 (d, 1H), 6.43 (d, 1H), 4.94-4.92 (m, 1H), 3.57 (t, 2H),
3.45 (t, 2H), 3.01-2.96 (m, 4H), 2.79 (t, 2H), 1.92-1.84 (m, 2H), 1.76-1.69 (m, 2H).
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me 463 (MtH+, 100% 1H NMR (400 MHz, D6-DVMSO) 6 11.69

(s, 1H, 10.21 (s, 1H), 8.93 (s, 1H), 8.70 (s, 1H),
wG@Qo7/0293¥. 16 (m 5H), 6.93 (d, 1H), 6.78 (d, BREN/SESEB00981

(d, 1H), 4.94-4.92 (m 1H) 357 (t 2H), 3.45 (t,

2H), 3.01-2.96 (m 4H), % 1.92-1.84 (m

2H), 1.76-1.69 (m 2H). V\D 807/ 027134

PCT/ SE2006/ 000981 57 Exanple 7

droxy 7-{(1R) - 1- hydroxy-2-[ (3-{2-[2- (1- napht hyl) et

EXWB 7 et hoxy} propyl ) - ani no]

TR T R

amgwid] ethiy Al , dbedzathiabel-(BHiont hanol (2.85 g) in
N, N- di et hyl f ormam de (40 ML) was added,
portionw se, 60% grade sodi um hydride (1.3
resultant g xture was stirred at 60C for nut es
bef ore be . > 1.56 g)
was added in portHi ons and t he react| on re was

then heat ed ath60Gfor 30 m nutes. cooling to
?t urg h ﬁacti on m xture was quenched by
addj 0 wat er and then partitioned

room t enper
t he careful
bet ween wat er and i ethyl ether. The aqueous |ayer was
acidified by pl|d| tion of 2 nolar aqueous hydrochloric
acid and extracted with ethyl acetate. The ethyl
L h brine, dried and the
2 ggq&g‘nt J&a@%qryé%ﬁégﬁgr%%duced pressure to yield
Tottselusiah of 1- nhplthademgsthandl (235%) g) NV, N-disnetiydfo2@Om{del(#B-mL) was

oadeg RSB P Rah i aviidn G o 0q Biadinmen Gaingre was
stirffdxA Bt Efof a) miduts Eéfotdbe?r% doBlddab Yo (M @PadeBOadTh ) 1.9618) was

treated dropwi se with a nmol ar sol ution of
addsdim pertigps #id the reaction mlxture was then heated at 60°C for 30 minutes. After

and t he

cooling to room temperature the reaction mixture was quenched by the careful addition of
water and then partitioned between water and diethylether. The aqueous layer was
acidified by addition of 2 molar aqueous hydrochloric acid and extracted with ethyl
acetate. The ethyl acetate layer was washed with brine, dried and the solvent was removed

under reduced pressure to yield the sub-titled compound (2.9 g).

m/e 229 (M-H", 100%)

b) 2-(2-Naphthalen-1-yl-ethoxy)-ethanol

A solution of (2-naphthalen-1-yl-ethoxy)-acetic acid (Example 7a), 2.9 g) in
tetrahydrofuran (60 mL) was treated dropwise with a 2 molar solution of borane-methyl
sulphide complex in tetrahydrofuran (12.6 mL) and the mixture was stirred at room
temperature for 2 hours. Methanol (20mL) was added cautiously and stirring was
continued for 30 minutes. At the end of this time the solvents were removed under reduced
pressure and the residue was partitioned between diethylether and saturated aqueous
potassium carbonate solution. The organic layer was dried and then evaporated under

reduced pressure to yield the crude product which was purified by flash chromatography
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sul phi de conplex in tetrahydrofuran (12.6 nL) and the
m xture was stirred at room tenperature for 2 hours.
woRbGTARDI34 ( 20ML) was added cautiously and stir PCISEZR6/000981
continued for 30 mnutes. At the end of this tinme the
sol vents were renoved under reduced pressure and the
resi due was partitioned bet #een di et hyl et her and
saturat ed aqueous 25 potassi um carbonate sol ution. The
ol.gani c | ayer. was dried and_then evaporated under
on %@g%%f‘éaluapé%@reéh}tl gosfate iyisehexae(48) proeiddhe subriitledgampound
Q(Bé?ified by flash chromat ography WO 2007/ 027134
PCT/ SE2006/ 000981 58 on silica gel eluting with ethyl
acetate in iso-hexane (1/3) to yield the sub-titled

0 N 0 , - 5 0
A L U e L MR R
3 ’2 7.0\ 1k VAN ’ axT e IV TE ?’ ) AL .
(m (ZZE)), gB 57 gjes.ﬁﬁé‘zﬁ() %Bsa 11?%% ggftt( t@ﬁ) (23 Fgo égﬂﬁé (m34H8) 348, (1, 2H)
3-[2- (2- Napht hal en-1-yl - et hoxy) - et hoxy] -propionitrile

' - | en-1-yl - et -eth |
) Surpfigfiled, yERARD- ORI ol ET ) Tl o3, oo
A nmiﬁ}ru,re 9%2*(2*MWW1*?g?mﬁfy)@)hmﬁ(mmbg*gwn{l@?g Biu |tm 10
e BRSSAD Pl R SUSAITS eiabe
chlér! 1108) i deh b Em¥Ren 120 Wirl)i 288 §h R B VR e xﬁ@(@&tglgecl\%ﬂ?%musly for

di chl oronet hane, the organic |ayer was” was
18 pury tldhe sepgtion mittyrervasiaditioned betey eemwateh emd dichlorongetteme, the

| hg..drie evaporat.ed, under. .r equced .

1 08 05 ARG AR AR SRR St M it
befbledsingaitiednad ogipapited @iestcliced prekureltsl{ielDhwicide 3Rfuct.

ethyl acetate in iso 15 hexane gavethe sub-titled
P B Ry tlpsh chrematognaphya silierogalrutingaithvise) etbyscete(ig iso-

o Eé 04 (m 1H), 7.52-7.46 m

hex%ﬁ%;gavé?h?igllé%l%&%np%ﬂ)a,a‘§. 1 §t, 2E)|), 3.55-3. 52 (En
2.67 (t, 2H). 20 d)

6H), . .
'H RME (ARG DEBME0)S 06 T8 195Y7 38 LI 17 P19, T 746
2 £ jfoni trile
P A R W S R e e A
acid (20 nL) and water (10 nL) was refluxed with

[ Lk and.then cooled to room
0 R RIphAR LRl - BloR r BRiE 858 27T F one
A nhigtueef B-{il-E-hyphtteldnel-yhetonpletioxgPgrophmiteil g @xb@ipleddBrl.5 g) in
extract.e 'gy.l g@é@;géS agueous spdlun1h dr oxi de
COnGHHF I roh TG d S mdgdnd wakey dF Gy @ as sflmedaath vigorous
stirﬁﬁ% HrfsiRernd tRddichieano BfonSie ?atlfr@.nﬁ?élre{l&foﬁ%iétuﬁ wps

wydrochloric acid and the mxture was extracte
parigionell betvessh dicthyl whsha! wittharldrthaergaiicilger extoeted with 1 molar

aqu%glﬁy S%Ehoulrjns hyr@gﬂgg Solfion ITRQ gctlu%ogsn sdodleu\ér?ﬁ}cl)c[rg}t(i%g layer was acidified by

addition of excess concentrated hydrochloric acid and the mixture was extracted with ethyl

or

09

acetate, washed with brine, dried under anhydrous magnesium sulphate and evaporated

under reduced pressure to yield the sub-titled compound (0.87 g).

m/e 287 (M-H*, 100%)

¢) 3-[2-(2-Naphthalen-1-yl-ethoxy)-ethoxy]-propan-1-ol
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under reduced pressure to yield the sub-titled
conpound (0.87 g). 30 nmfe 287 (M H+, 100% e)
wa@2p@/0e23Napht hal en- 1- yl - et hoxy) - et hoxy] - pr opareT/ASB2000M0981
2007/ 027134 PCT/ SE2006/ 000981 59 The sub-titled
conmpound was prepared from
3-[2-(2-napht hal en-1-yl - ethg&y) et hoxy] - propionic
acid (Exanple 7d), 0.87 g) using the method of Exanple
[
The;yg-t{ﬂ,%g&%gw asmrepoafred b B0 naphthlen ] Toethoxy)-sthoks)-
I
P oo S L e R M BB RE 70) RTRIEEIN of
the gu-titl¢dcomaponndal en- I-yI et hoxy) - et hoxy] - propan-|I - ol
(Exanmple 7e), 0.36 g) using the nmethod of Exanple |Ib).
The crude product o0 was purified by flash
xn@qhsqnﬂﬁﬁg[@phy on silica gel eluting with 33% et hyl
acetate 1 n isohexane to yield the sub-titled conmpound
(226 nmg). 1H NMR (400 MHz, D6-DMBO 5 9.62 (t, 1H),

D S8 iy Pelnde Rk By bhpodyféing TS (1 110
Thesdp-titiad 55m1301.481 Wam prépdred ftom2-BA2hapbthaleh- 12H)ethdX)y)-ethoxy]-
prop@pt?:-p{]ayéé@p}? f@t@ %@1 @d@;g?}ﬁ% Zﬂyogrﬁf i’razgilr[n%l_e(ljﬁ) The crude product
was?fuli‘ﬁﬂeh b¥ ﬂ%slp&[iéﬁﬁﬁ ?a%)ﬁif on 6iBich %el%‘ﬂﬁm-é ith 59, Qgiygﬁbef’afte

R) - 2- am no- | ydroxyethy oxy 1 enzot h
1solwzme~t2(yml¢}ﬂ@r$eb-tml@dhgmp@mldl(az& mg)(Exan‘pI e 4b), 100 rTg)
in methanol (7 nL) was added 3-[ 2-(2-naphthal en-
1-yl - et hoxy) - et hoxy] - pr opi onal dehyde (Exanple 7f), 104

'H NMR €100 MHeDEDMI @) &92@2 (\SQ)H) “fm (dmpx)t G198- W\@(;S(xﬁtumr 62-7.76
ro mtenperature and then treate

(.| n/-3bditakin. Sxrator- 5?1&1& 3@9 3(7ff213 og§m, 4Hhe3 Pe3e4S (@n 4H),

26@2%%%&@ 1s stirred at roomtenperature for 18 hours
and at ‘'the end of this tine the solvent was evapor at ed
under reduced pressure and the 25 residue partitioned

9 J@%iyﬁ?’?rﬁfé%aﬁﬁiﬁ?gﬂé@%ﬁ&ﬁgda?n%ﬂiea( (1 ). The
na;ﬂh‘tlgﬂ gi’étﬁéxywﬁo[ﬁ@)ﬁﬁﬁﬂél]@ﬂlyl}jl B%n%ﬂlazﬁﬂﬁ’(@%%%d

e crude product was purified

To b§olniasstt 7-{hRbhrsT bphigrosnetsyll-Adn did o beamegsiol A3ED-one
yafSBRASE TELAAC 4BLLE0HE) ATIRALR 7 B 9 2P0 bihaten.
1-yBﬁhoxy)-ethoxy]-proplonaldehyde (Example 7£), 104 mg) and acetic acid (20 mg). The
mixture was stirred at room temperature for 40 minutes and then treated with sodium
cyanoborohydride (14 mg). The reaction mixture was stirred at room temperature for 18
hours and at the end of this time the solvent was evaporated under reduced pressure and the
residue partitioned between ethyl acetate (50 mL) and brine (50 mL) containing
concentrated aqueous ammonia (1 mL). The organic layer was separated, dried and
evaporated under reduced pressure. The crude product was purified by flash
chromatography on silica gel eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (40 mg).

m/e 483 (M+H", 100%)
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me 483 (MrH+, 100%9 WO 2007/ 027134 PCT/ SE2006/ 000981

60 1H NVMR (400 MHz, D6-DMBO 6 8.08 (d, 1H), 7.90 (d,
wah07/027188- 7. 75 (m 1H), 7.56-7.45 (m 2H), 7PdRSE2®6/000981

(m 2H), 6.85 (d, 1H), 669(d 1H) 4.57 (q, 1H),

3.73 (t, 2H), 3.54-3.51 ng 3.47-3.43 (m 2H),

3.38 (t, 2H), 3.29 (t, 2H, 68254(m 2H) ,

1.63-1.56 (m 2H). 5Exarrp|e8

4- Hyd -7-{(1R) - 1- hyd 2-
L SR GL0p MBS T NS Ly LEb 640 (o By 287 A5 m, 11D, 7.56.7.45

(o 34 A Do henp el A o8 IO @A S 9% B, 3 5435

(m, 2H),3.Pharas iy HX 3-1% @RH)s3R angH), mmmtmm) 1.63-1.56 (m,
sub-titled conmpound was prepared from

H)(Z al | yl oxy-ethyl)-benzene (647 ng) and 2-
nmer capt oet hanol (312 ng) according to the nethod of
Exanple 1 a). The crude product was purified by flash

Exzutnplorﬁat ography on silica gel eluting with 33% et hyl

etat,{e1 1(1) exal 50 ie t he sub- i.tl_ed

R A R G Rihe ifprBReihie

ethyl)aﬁﬁmz]elﬂyl§in3 ﬁéﬂzotlﬁaio@—ZgSH) M‘thtﬁm@lﬂohﬂe 2H) 3.45
2H) ZBI)b) (t, 75 (t, .70-1.63 (m

(13- Phenet hylpxy- Rr opy sul W@t al dehyde The
sub-titl ed coMgoungy re i

2- ( 3- phenet hyl pxy- ;b‘ropyl sul f anyl ) - et hanol fixanpl e
8a), 0.65 g) dssqreéhng to the nethod of xple |1 b).
The crude pr|p was—gqurified by flash

chr omat ogr apk s/l i ca gel elgjing with 20% et hyl
acetate in isofhexgge to yield the sub-titled
conpound (95 ngy. 25

a) 2-(3-Phenethyloxy-propylsulfanyl)-ethanol

The sub-titled compound was prepared from (2-allyloxy-ethyl)-benzene (647 mg) and 2-
mercaptoethanol (312 mg) according to the method of Example 1a). The crude product was
purified by flash chromatography on silica gel eluting with 33% ethyl acetate in iso-hexane
to yield the sub-titled compound (652 mg).

'H NMR (400 MHz, Ds-DMSO) § 7.25-7.12 (m, 5H), 4.70 (t, 1H), 3.52 (1, 2H), 3.45 (q,
2H), 3.39 (t, 2H), 2.75 (t, 2H), 1.70-1.63 (m, 2H).

b) (3-Phenethyloxy-propylsulfanyl)-acetaldehyde

The sub-titled compound was prepared from 2-(3-phenethyloxy-propylsulfanyl)-ethanol
(Example 8a), 0.65 g) according to the method of Example 1b). The crude product was
purified by flash chromatography on silica gel eluting with 20% ethyl acetate in iso-hexane
to yield the sub-titled compound (95 mg).

' NMR (400 MHz, Ds-DMSO) & 9.40 (t, 1H), 7.30-7.16 (m, 5H), 3.56 (t, 2H), 3.43 (t,
2H), 2.79 (t, 2H), 2.43 (t, 2FT), 1.74-1.66 (m, 2H).
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1H NVR (400 MHz, D6-DMSO) 5 9.40 (t, 1H), 7.30-7.16

(m 5H), 3.56 (t, 2H), 3.43 (t, 2H), 2.79 (t, 2H),
wa.24@/0@11342H), 1.74-1.66 (m 2H). WO 2007/ 027 1BAT/SE2006/000981

PCT/ SE2006/ 000981 61 c)

4- Hydr oxy-7-{(1R) - 1- hydroxy 2 [ (2-{[3-(2-phenyl et hoxy)

propyl] -

t hi o} et hyl )am no] et hyl }-1, 3- benzot hi azol - 2( 3H) - one

hydrochl ori de The titled conpound was prepared from

7-[ (1R) - 2-am no- | - hydr oxyet hyl ] - 4- hydroxy-1, 3- 5

e G e T R A P
thiﬁ?hgl)pi:ﬁgﬂ&hﬁ%i—{h@zmhiag_—Z(_Bg)—mge h];pdiragli:loﬁ(hnpl e 5e).

The e ARTBRTAERS ISREry el HlctRER gyl frgcyaipyl-4-hydroxy-1,3-
benE&Hfé%ltzf( H?Qn@ﬂy&@aﬁorﬁi@mﬁa@pm@) h@@q@hﬁ@g@lphbﬁbthymxy-

| or onet hane. The product” was sol ve

promalstﬂﬁinmll) aaﬁdldchsélat(Ewmwlﬁ Bbl Rt eam) ukipg tleyaethed pHExateple Ae). The

erude g BuaivEon ey nd Bl o SR RLRM PR
conﬂérﬁraieﬁl)% ﬁ%&gﬁggmﬂcgﬁ)é’/%nﬁdblllﬂ /Bg\IM:?tzl(a?an ?ﬁ'}:&lihlorgﬁgtgbf?@l“ h? I}_)l)ﬂoﬁuaﬁvas
S, 1H), . ) , . ) vy Qo S,,. )
diss(plxgzé_;trymf@la{L% ang &“eate@ v&g‘@ qrgess @yﬁl{oggq ql@or(lqu’ 1n11|,%-51106q1194The
sol\(eag wat%%_ é%a% ?l’e%d&ﬂ&ed&&?dg)%%géré ?:c& %}e#%% vt|_1i)'tleé- gorg%cﬂl?ltd (%0 mg).
1.77-1.71 (m 2H). Exanple 9 L ’

1R 1- hyd -2- [(3-

m/e[dél@/(g’hgﬁeﬁéq} hoz<y) et %ylrfxilhl o}[( {

g md (/40)#])61%}1@' gb@bh\)ﬂ@)sllﬁa'@@nzm hloazac(h 12034012 e eH), 8.73 (s, 1H),
roc oril de

7.2%- S@ -(Ph R RS @xﬂfﬂﬁﬁh’&ﬂ @uleﬁﬁ‘*)(Sp]rprqgﬁﬁH) B} (opH&ED, 3.57 (¢, 2H),
3
245H03i) 5 L SOTBOHEE S5 1 GROGBS SSAIN, 1770 1 g ).

g) according to the nmethod of Exan'pl e 7b). The crude

prodLét was purified by flash chromatography on
Exappled; gel, eluting with 50% et hyl acetate in

4-Pﬂ’d99iﬂ7%(ﬁi)bﬁﬂ§dﬁo%y-22ﬁsa{[zetzdpﬁé?@le‘iy&yt)éthmdu&onpound
propyl)ammo]ethyl} -1,3-benzothiazol-2(3H)-one hydrochloride

eSS A

/Eo

.HClI

OH
a) 3-(2-Phenethyloxy-ethylsulfanyl)-propan-1-ol
The sub-titled compound was prepared from 3-[2-(2-phenylethoxy)ethylthio]propanoic
acid (1.11 g) according to the method of Example 7b). The crude product was purified by

flash chromatography on silica gel, eluting with 50% ethyl acetate in dichloromethane to
yield the sub-titled compound (0.7 g).
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WD 2007/ 027134 PCT/ SE2006/ 000981 62 "H NWVR (400 MHz,
CDC13) 8 7.32-7.19 (m 5H), 3.75-3.68 (m 2H),

wG@2606/03784 (m 4H), 2.92-2.86 (m 2H), 2.73-2P6®/SEM06/000981
4H), 1.89-1.80 (m 2H). b)

3- (2- Phenet hyl oxy- et hyl sul fanyl) pr opi onal dehyde s To
a sol ution of 62

3- (2- phenet hyl oxy- et hyl sul fanyl') - propan-1-ol (Exanple
9a), 330 ng) and triethylam ne (417 ng) in
HIdMRnM@B O, KpEls | 874257 Udm,élﬂ)at% 5—1@@(%2%@9@3 bh (B,

29 b2 e E P PR OBl e (3 ) The

cooling bath was renoved and the mxture was stirred

vigorously for 10 mnutes. . The m xture was then
b) b—&; -Phenethlgxyethnisulfagybrpropieatldelydend brine, the

%
To SfAMLor S1&pniRfyl G ARG prhah U OTRNERME 9e), 330 me) and
triethgfaoriee (402 imy) iddickldrandhaedp mIe)toedled mfdehO°(6 sas edded in one
ressyre. The crude product was ed, b
ot & 5elt i champ i g e 25 gt CBRaRr b 4 ) B kg Ry phoxide (3
mL? q@l% %B@hﬂgrba'tﬁﬁﬂﬁﬁéﬁ{b%d End/the hilxfuRewasSdilreti vid slisGOMP 00 Bfinutes.
(165 ng). 15 1H NMR (400 MHz, D6-DMBO) 8 9. 61 (s, 1H),

The7mg:1ur¢ v@s thempagifonedbgwesn ggyl(acptatezpﬁyl ring, thesorgagg 12(yﬁ¥ was
)a 100
was %v dt% gxl )9 /?a%u(eilﬁ) s_olqtﬁ)n (j)f 8%}0 5(:1? (u}’d ?1[35 W(ltél a eeor%lf be Bt)e(t;c; e

beigd dydd dnldieporated under reduced pressure. The crude product was purified by

ropyl ) am no] et hyl } 3- benz azol -2(311):one .
ﬂasﬁfa%%%wqwnzsoheﬁrgéil%lmmgewgé b s %‘?‘ isphene o ge the
Sub7m eﬁ%gﬁpgmm@ hydr oxyet hyl ] - 4- hydr oxy- 1, 3-

benzot hrazol -2(3 -one hydrochl ori de (Exanple 4b), 100
nmg) and 3-(2- phenet hyl oxy-

R Gk B 98 13 S B ATl Pt 4

2.8%2%3Auf, sHn.ed by flash chromat ography on silica gel
eluting with 1% concentrated aqueous ammoni a and 10%
nmet hanol in dichl oronet hane. The product was 25

o) SRRORET (TR ORIRL2NS (1 o b R R o
prapyiiamine ethyBel, pbensuthinzole2(§ Hylode higdrdchidrate compound

Thggﬁ%gpog{ngygggre%gﬂgd {rﬂ_r)l’??(f%) %1arr(1go lﬂ%ox%lﬂ 4(-]§ydroxy-l 3-

benlzb%iaz&i%ﬂ?%ne b ochlggd ;E%Qm%leléﬁ)) (100 rﬁ%)la)nd ﬁ(ﬂﬁh&ﬁthyloxy-

ethgls@liar@l)—prg}pqpnald@lygg (]@)tam HHb) % o) Qs1gg t}(emlethc;% of Fftxag(ple Se).

SONC SR NI I TR | PN

concentrated aqueous ammonia and 10% methanol in dichloromethane. The product was
dissolved in methanol and treated with excess hydrogen chloride in dioxane. The solvent

was the evaporated under reduced pressure to yield the titled compound (50 mg).

m/e 449 (M+H", 100%)

'H NMR (400 MHz, Ds-DMS0) 8 11.69 (s, 1H), 10.21 (s, 1H), 8.97 (s, 1H), 8.71 (s, 1H),
7.30-7.16 (m, 5H), 6.93 (d, 1H), 6.79 (d, 1H), 6.43 (s, 1H), 4.95-4.93 (m, 1H), 3.61 (t, 2H),
3.55 (t, 2H), 3.02-2.95 (m, 4H), 2.80 (t, 2H), 2.65 (t, 2H), 2.59 (t, 2H), 1.95-1.83 (m, 2H).
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Exanpl e 10 tent-Butyl

{3-[(2-{[(2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro
wo2p@/kei3zot hi azol - 7-yl)ethyl] am no}ethyl)thPol/SE2006/000981

propyl } (2- phenyl ethyl )carbamate Y Oo HONH S >=0

N H OH5 a)

[ 3- (2- Hydr oxy- et hyl sul f anyl93 propyl ] - phenet hyl - car bam

c acid tert-butyl ester A mixture of

al 'yl - phenet hyl -carbam c acid tert-butyl ester (520
Examgple 18- mer capt oet hanol (156 ng) and

tert% Pt%lo{%zlﬁ% é@éﬁ) g‘inty?% d@rf fzi H{J rxlx,:Z- 0(229 %dr@?lﬁ?a Bgﬂo@ﬂazol-

7-yl)£tﬁ§il]l£1hmb@éthpl)ﬂinf]pﬁ@b)buzfﬂhaﬁj?leﬂiyl)eﬂﬂiaﬂgitap hy on silica

gel eluting wth 33% ethyl acetate in iso-hexane to
yield the sub-titled conpound 10 ng). 1H NMR (400
MHz, D6-DMSO) 8 7.31-7.27 (m 7 21 7 18 (m 3H),
4.75 (t, 1H), 3.52 (g, 2H), 3.7T 2.75 (t,

2H), 2.55 (t ZFD 2.45 (t, 2H), 74 1 64 (m 2H),

1.35 (s, S\/\/
nyl ) -propyl]-pheneth rbam c
r The sub-titled co d was

[ 3-(2- Oxo- ethylsm

droxy- et hyl sul fanyl ) - propyl ] -
rdYtert-butyl ester (Exanple 1
Ga), 406 ny) ing to the nethod of Exanple 9b).
The crude product Whs purified by flash chr omat ogr aphy
on silica gel @& eluting with 20% et hyl acetate in

a) L?;{-& ﬁgé aory]gr-(ek}?ﬂg_llll %%&gr%giﬂgp@:ebg%ﬁf%r%nguc acid g‘ert—bug}i zester

A rﬁl?em[ré &t dilA- 3R ey st oNYe 21d fértmﬁ@kn @¥t¥r 320%8y) 22-BrefliaPtodihanol
1, 3- 257benzot hi azol -7-yl ) et hy

¢! Sé mg) ché 2 AjHayaths(djnmtigdyroploRitplee (%ﬂl pghyhd eatedatb € wder

nltrogequlo(r) %Z g’n?éute?s eS ([;:rzu g 16)40 (l)lgtgwals purified by flash chromatography on silica

phenet hyl - c3

gel eluting with 33% ethyl acetate in iso-hexane to yield the sub-titled compound (420
mg).

'H NMR (400 MHz, Dg-DMSO) § 7.31-7.27 (m, 2H), 7.21-7.18 (m, 3H), 4.75 (t, 1H), 3.52
(q, 2H), 3.16 (t, 2H), 2.75 (t, 25D, 2.55 (t, 2H), 2.45 (t, 2H), 1.74-1.64 (m, 2H), 1.35 (s,
9H).

b) [3-(2-Oxo-ethylsulfanyl)-propyl}-phenethyl-carbamic acid zert-butyl ester

The sub-titled compound was prepared from [3-(2-hydroxy-ethylsulfanyl)-propyl]-
phenethyl-carbamic acid zers-butyl ester (Example 10a), 406 mg) according to the method
of Example 9b). The crude product was purified by flash chromatography on silica gel
eluting with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (274 mg).

m/e 336.7 (M-H", 100%)

¢) tert-Butyl {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}(2-phenylethyl)carbamate
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64 The titled conpound was prepared from

7-[ (1R) - 2- am no- | - hydr oxyet hyl ] - 4- hydr oxy-1, 3-
woenzorhizazol - 2( 3H) - one hydr ochl ori de (Exanpl eP@iBE2006800981

ng) and [ 3-(2-oxo-

et hyl sul fanyl ) - propyl ] - phenet hyl - car bam ¢ aci d

tert-butyl ester (Exanple ¢d0b), 209 ng) according to

the net hod of Exanple 5e). The crude product was

purified by flash 5 chromat ography on silica gel,

The tfled cbRGoid \bas_]pr%?a%mﬁ@ﬁm[@IE)dZ—amﬁmBu&ymmhﬁ]—émddm%l 3-
met hanol in dich

MR SRR PR
ethyl%%gﬁ%@%%hegiﬁp&%&% %%fi %éﬁlg r:st%&)ﬁ)’%arg@es é%% ’209 mg)
accorel;lhﬁlg, 6to gae?%emdd ofiEfjampie 66) Theloruferprodit, was pesified by flpgh
chrorgét@gr_ap}ia}’/ 0B ;j;ifr:rz]l g&%utlnzges\géfc ir‘;{o cfﬁﬁ@mf?eg%%éou? éﬁ?:f[gnia(seﬁpd' 10%
meth.%d:’l?i? gi_%PMmﬂetthé&@ ?y%ic? the (R cdmpodidqxy? el

[ 2- (2- phenyl et hyl ) am no] propyl }thio)- 15 ethyl]
am no} ethyl) 1,3 benzothiazol-2(311)-Cle

rrﬂe%?@\?ﬁlﬂ't,jbbﬁ? HOH S N.HO HOH A solution of
'H Nﬁ\»’fR%Aia)m{z,Zﬁ)s-m\ﬂmm 0X20-20(80-(hny HFHOYS D(spkid), 7,29- T2 i 28D),

, benzot hi azol - 7- yl yJ ] am
720976t hign PERI 05D é‘yﬁ)»}q-@g ﬁ%iﬁ%e%%%ﬁ Loty B AP0 31814
§ , 89-1i62 (BB 2033 (s79H).

(m’%i}zg\,gzﬁ? ?@’:%L%Q&Eﬁﬁﬁghg zﬁl(g%?brﬁ?i on (gf(ﬁ) of% hyd(E de)n
chloride in 1, 4-dioxane (2 nL) and all owed to stand

. for 18 hours at room tenperature. The solvents were

XaE\Pé"pBl_rat ed under reduced pressure and the residue was

4-H§9(il&rok§rl7e@1ﬁ¥11h‘9&% -I{)ﬂzé(iff—[dﬂﬁil@ngtmm)mnigbhﬂbpyi}thio)—
elution of 5% to 75% acetonitrile in 0.2% aqueous

eth)d]mﬂno}@thynwé3phe®a%tazﬂ}a%(3mﬂ“ﬁé‘rydb‘lﬁhil?“l‘%"d by flash
chromat ography on silica gel, elying with I%
concentr atjgd ag ous/ar\r@Sa and % pt hapal in
di chl oronet hale. 28 The product was di ss¢ i
met hanol and treat®d with excess hydr ogen

1, 4- di oxanes Nhe | vent was then evaporated under
reduced pres to ydbd the lt-llCﬁl ed conpound (44
ng) . N '

OH
A solution of tert-butyl {3-[(2—{[(2R)-2-hydroxy—Z-(4-hydroxy-2-oxo—2,3—dihydro—1,3-
benzothiazol-7-yl)ethyl]lamino} ethyl)thiopropyl}(2 -phenylethyl)carbamate prepared as

described in Example 10 (145 mg) in methanol (7 mL) was treated with a 4 molar solution
of hydrogen chloride in 1,4-dioxane (2 mL) and allowed to stand for 18 hours at room
temperature. The solvents were evaporated under reduced pressure and the residue was
purified by reverse phase HPLC using a gradient elution of 5% to 75% acetonitrile in 0.2%
aqueous ammonia. The product was further purified by flash chromatography on silica gel,
eluting with 1% concentrated aqueous ammonia and 10% methanol in dichloromethane.
The product was dissolved in methanol and treated with excess hydrogen chloride in 1,4~
dioxane. The solvent was then evaporated under reduced pressure to yield the titled

compound (44 mg).
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WD 2007/ 027134 PCT/ SE2006/ 000981 65 nie 448 ( M+H+,

100% 1H NWVR (400 MHz, D6-DMSO) 8 11.69 (s, 1H), 10.22
wO020070e)1349. 25 (s, 1H), 9.16 (s, 2H), 8.80 (sPCTMHE2006/000981

7.35-7.31 (m 2H), 7.27-7.23 (m 3H), 6.92 (d, 1H),

6.78 (d, 1H), 6.44 (d, s 1H), 4.99-4.97 (m 1H),

3.15-2.96 (m 10H), 2.85-2. (in, 2H), 2.67 (t, 2H)

1.97-1.92 (m 2H). Exanple 12

4- Hydr oxy-7- ((1R) - 1- hydr oxy- 2- {

[2-({3-[ et hyl (2- phenyl et hyl )am no] propyl}- 10

t,hi y 1 no} ethyl)-1, 3-benzot hi azol - 2( 3H) - one
et AUEEEALARD MO & Yt S BN so00k o a)

'H 1{1191_{% @?ﬂmt %Qa—lf’mﬂtﬁuﬂ 1@@ DH)D'I?-PXI :(s], 31”@9335 éscgﬁbémﬁ(s, 2H),

aci ent - bu er e sub-tj u S
ssefit &dtactbioiff foriie roohac o GRS B aage

1 I I t I 1
lH) @99 4 d% i@gpgggﬁgfgo Fl‘)ctzcés zegj (nwﬂr) 2 §deﬁfg§ g 937(:% 92 (m,
ZEDwas purlfled by flash chronatography on silica ge

eluting with 50% ethyl acetate in iso-hexane to yield

the sub-titled conpound (5.1 g). 1H NVMR (400 MHz,

1IPVPO 6 4.77 (t 1FD 3 57-3.50 (m 2H), 3.23 (t,
2.78 Ss t (m

-Hxﬂgoxyﬂ-«ék 1eta/d(rm:y-z+ﬂjz (e le)§(2-;2-9nqu§51yl)amln0]pr0py1}-

thloietilép M?ﬁrn)ﬁ Lﬁ?l)ﬁ%—%%ﬁlﬁ%lfﬁﬁﬂ-}mg LR oaliigieOCh! ori de

[ 3- (2- hydr oxy- ethylsulfanyl) propy ]- nethyl carbam c

aci d test- yl -ster 3) in
met hanol gi \d//QFh/a / ol ution

of 25 hydrogen chlbklde |n 1, 4- di oxane ( and t he
m xture was 2 edto ﬁandatroom tenperature for
5 hours. Thg ent re evaporated under reduced

pressure and
ether to yieldfthe
2007/ 027134 PG

sidue was triturated with diethyl
$ub-titled-ebsfp@hl (3.8 g). WO
4SE2006/ 000981

a) [3-(2-Hydroxy-ethylsulfanyl)-propyl]-methyl-carbamic acid zerz-butyl ester

The sub-titled compound was prepared according to the method of Example 1a) using
allyl-methyl-carbamic acid tert-butyl ester (5.97 g) and 2-mercaptoethanol (2.86 g). The
crude product was purified by flash chromatography on silica gel eluting with 50% ethyl

acetate in iso-hexane to yield the sub-titled compound (5.1 g).

'H NMR (400 MHz, De-DMSO) 8 4.77 (t, 15, 3.57-3.50 (m, 2H), 3.23 (&, 2H), 2.78 (s,
3H), 2.56 (t, 2H), 2.52-2.46 (m, 2H), 1.76-1.66 (m, 2H), 1.41 (s, 9H).

b) 2-(3-Methylamino-propylsulfanyl)-ethanol hydrochloride

A solution of [3-(2-hydroxy-ethylsulfanyl)-propyl]-methyi-carbamic acid tert-butyl ester
(Example 12a), 5.1 g) in methanol (40 mL) was treated with a 4 molar solution of
hydrogen chloride in 1,4-dioxane (10 mL) and the mixture was allowed to stand at room
temperature for 5 hours. The solvents were evaporated under reduced pressure and the

residue was triturated with diethyl ether to yield the sub-titled compound (3.8 g).
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66 1H NVR (400 MHz, D6-DMSO 6 8.90 (s, 2H), 3.52 (t,

2H), 2.94-2.84 (m 2H), 2.60-2.53 (m 4H), 1.89-1.81
wOmo72e)1345 c) 2- PCT/SE2006/000981

[ 3- (Met hyl - phenet hyl - ami no) - propyl sul fanyl | -ethano

2- (3- Met hyl am no- propyl sul fanyl ) - et hanol hydrochl ori de

prepared as described in Bganple 12b) (2.5 g) was

converted to the free base using a solid phase

extraction with a sulfonic acid sorbent, yielding

1.68 g. A solution of this material (800 ng) in

41 %Rﬁé%n{ezggg&}ggéégg %1_(@ (\égﬂ)a% 33 gﬁ:‘m@h%g% 3‘; i‘@( %Ij)gg 60)-2 53
(um, 459 1,30. pé?ur sodi um tri acet oxybor ohydri de (2.28 g

was stirred for 3 hours at room
tenperature. The reaction m xture was then partitioned

o) 2B RS A TEHO SR PY AR EROE Py ar e
2-(3 %Eﬁl{j‘ﬁﬁ% Wob?lsﬁil'finlﬂ)eet%@Pﬁ’}tﬁom&{&cﬂ}éﬁaﬂ&as&&scﬂmed in

ExceSs sol1d sodi um'bi carbonate was added to the
Exampledlﬂb) (a5 ) wes comslettaeto Mhodires aspusing g selikphage gitragtion with a

sh,di ¢hl ind d
e R A T R R L A
dlch@tfiﬂﬁféthaié@gOQ?l_U) \pd;]ﬁﬁ?wdezvlﬂirﬁ&ngrauﬁeldph[ﬂild (28 mgl}and acetic acid

I e as cnro 111 e .
T TN TR T —
for gsx&ﬂg gfﬂﬁgﬁttgﬁggraﬁﬁe Yine lr@acﬁ&?n&&@fet\;l/ats't% paidHRH Betwetn 8

MiF, 1009
dlc}{lﬂo(nbﬁmhghn@aengdb‘ﬂl yqueam munp b@pshogatb seluiipy and-the arasaisyayer

wanxErgct?cﬁgftﬁ )glr u%ﬁgﬁ%({uﬁ )Wdrgﬁt?lﬂ%ﬁ a%uri oFbX cess o}1d SO(Ihjlmeb#%ag%oo ate was
addéE6aNPh&dis 2eakhing S tHEGhixanel whs e;atda;euavnmcscnm&lasrgmethane
di chl oronet hane (3 nlL), cooled to 0C, was 25 adde

Thej qargmlap@rrwas&meé oxel megusAUBY suRhiisARd th salygnyw: ai)gﬁniloaﬁﬁ gnder
red% i‘e%g(urézl][z}g e ﬂr@duc@J {gg?gﬁ dilie?ﬁgpﬁ%%ﬁ'cﬁﬁ)n(ﬁogﬁﬁhy o-ﬁrbﬁlca gel

was r enov xture was stirred
elutitiggitio u%l tyiethglamife andrd% esthafibleinrdidderomathanetoyrield weessub-titled

then partitioned between ethyl acetate (50 nlL) and
compoyad 8% 8 Bhosphate buffer (50 nmL, pH 7.2), the organic

| ayer was washed with aqueous brlne and t he sol vent

was evaporated under reduced pressure to yield the sub

m/ePAMHTEG 18@4pound (170 ng). me 252 (MrH+, 100% WO
2007/ 027134 PCT/ SE2006/ 000981 67 e)

4- Hydr oxy-7- ((1R) - 1- hydr oxy-2-{[ 2- ({3-[ net hyl ( 2-
d) [3-(Methyl-phenethyl-amino)-propylsulfanyl]-acetaldehyde

To a solution of 2-[3-(methyl-phenethyl-amino)-propylsulfanyl]-ethanol (Example 12c),
253 mg) and triethylamine (303 mg) in dichloromethane (3 mL), cooled to -10°C, was
added in one portion a solution of sulphur trioxide-pyridine complex (477 mg) in
dimethylsulphoxide (3 mL). The cooling bath was removed and the mixture was stirred
vigorously for 10 minutes. The reaction mixture was then partitioned between ethyl acetate
(50 mL) and aqueous phosphate buffer (50 mL, pH 7.2), the organic layer was washed with
aqueous brine and the solvent was evaporated under reduced pressure to yield the sub-

titled compound (170 mg).

m/e 252 (M+H", 100%)
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phenyl et hyl ) am no] propyl }t hi 0) et hyl ] am no}

et hyl ) -1, 3-benzot hi azol -2(3H)-one trifluoroacetate s
woheotoeti3ed conpound was prepared from PCT/SE2006/000981

7-[ (1R) - 2- am no- | - hydr oxyet hyl ] - 4- hydr oxy- 1, 3-

benzot hi azol - 2(3H) - one hydrochl ori de (Exanple 4b), 100

mg) and [ 3- (et hyl - phenet hy$Z

am no) - propyl sul f anyl ] - acet al dehyde (Exanple 12d), 107

ng) according to the nmethod of Exanple 5e). The crude

product was puri fied by reverse phase HPLC using a

o SHRdE-r Ry LR IRRIRETS (he i t1'ed 10
phéi@l"ﬂ@ﬁ’ﬁ)’ﬁmﬁa%rﬁﬁ&l}thugéﬂl{ﬂﬁﬁm{d‘]@ﬂfﬂ) -1,9BWzotnabbIR (B A9 One

10. 22 (s, 1H) 9.74 (s,
trifjugroacetde (s, 1H), 8.64 (s, | , 7.33 - 7.22 (m

Thest[i%eg @n@ﬁﬁécﬁwa&g&ﬁ)@d Zrém% I( y%gba 1&-1%&%;%&%@ -4-hydroxy-1,3-
ben2éthiazadl-BOHY- l()ﬁ@hjdrpch’:ldﬂ)de (BEx5mpletdb), 2P mg). aﬁd {3 l(lﬁé’th(/]nphenethyl-
g TR ST B LTSS Bt o
Exéi'hﬂlé’ 460 Tfe é’ru@@ﬁl%@ & vk Purified by vk h{{’d@qu}C us1n%a gradlent

et'hyl th| o] propyl} carbamate X O
elution %ajo 1¥pacaoriyle in 0.2% aqueous trlﬂuoroacetlc ac1d to yield the tltled

I et hyl phenyl ) et hyl ] carbamate To a sol ution
°°mo¢ “%[‘d&fz‘%@ [ 2 (4- et hyl phenyl ) et hyl ] car bamate (4. 77

|n dry THE (40 M) was added 60% sodi um hydri de
unde& nitrogen and the m xture heated at 50C
m/q:%ﬁZ( mlﬁ%@ s. The solution was cooled to room

I ARAR A{(ﬁ‘)tM IH%?I\%( ?g?ﬂ% ?sé(lﬂq_%ﬂ Addeg, (Zﬁggn@'sigem)

mxt re st he “reactidon m Xt
8.64 (e NEMSH3 3 7.02 vt §IT), 66:38t(d e .74 1,0 FBY 6iyib (2 d B at.87-4.84 (m,

1H g5 By G IR (B chhb T2 4 PP obabd ST G 25D

Example 13
tert-Butyl [2-(4-ethylphenyl)ethyl] {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyljamino}ethyl)thio]propyl}carbamate

T
b
HO NSNS
H

S
Y=o
N
H
OH

a) fer-Butyl allyl[2-(4-ethylphenyl)ethyl]carbamate
To a solution of fert-butyl [2-(4-ethylphenyl)ethyl]carbamate (4.77 g) in dry THF (40 ml)
was added 60% sodium hydride (0.84 g) under nitrogen and the mixture heated at 50°C for
45 minutes. The solution was cooled to room temperature, allyl bromide (1.82 ml) added

and the mixture stirred for 3 hours. The reaction mixture was quenched with water,

extracted into ethyl acetate, dried over magnesium sulphate, filtered and concentrated. The
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crude product was purified flash chromatography on
silica gel, eluting with 5% ethyl acetate in
wogm7hexiame to yield the sub-titled conpound (BCBBEZNN6/000981
"H NWMR 6(CDCL3) 7.15-7.06 (m 4H), 5.85-5.68 (m 1H),
5.12 (d, 2H), 3.87-3.70 (m s 2H), 3.42-3.31 (m 2H),
2.84-2.73 (m 2H), 2.62 (q,682H), 1.45 (s, 9H), 1.22
(t, 3H) b) tent-Butyl
[ 2- (4-et hyl phenyl ) et hyl ]{3-[(2-hydroxyethyl)thio] propy
crude jpeaduotwad urififiddlash bhrbinbtogthpbp op silicd gelaslupng pith St ¢th31im
tent:buytyl all - (4- et hyl phenyl hyl ] car banat e
scetpgtaisprhisiangdy Y1l gt {oRHg R e et hod of
Exanpl e 10 10a). The cr ude product was purified flash
chr omat ography on silic eluting with 50% eth

L R BC T, T35 P et IS S6168 (A thb L2 (4 PR e bl .

2532538 a5 2 Sodarty HS o e LT o,

(m 2H) 2 71 (t, 2H) 2 62 (g, 2H), 2 50 (t, 2H)
1.83-1.73 (m 2H), 144 (s 15 9H (t, 3H c)
b) Qegtrliutgh[2yq4-ethylphenyl)ethyl]{ [(2-hydroxyethyl)th10]propyl}carbamate

el EL b ARERAS KA L 2o PRNYIAL M o] propyl ) ca

sub oun ared from

ethyllgtichy Bethyll cafdade @xhyiptd’@a)/ 13) 3¢ ackdrd{r@-tp (i method of Example
o o B S AR &7 s

ethﬁ rab@%e RE REMekantas yRU ihkisesliiflé a&h%&ﬂlﬂqwu @yraphy on
lica gel, eluting with 20% et acetate in

|so hexane to yield the sub-title conmpound (106 ny).

g 1@3} %@Wﬂ%p%hﬁo ?gl%@zﬁ%)[ %%%3 B 28, 3.31-3.16 (m,

2H)22f8mr711><(x(n 21042 .hy g DY, 222Q4 02 1), 350 (t, 2H), 1.83-1.73 (m, 2H), 1.44 (s,
3- benzot hi azol - 7- yI et hyl] am no}
9H)eﬂﬁ9l(9,ﬁﬁl)o] propyl } carbamate The titled conmpound was
prepared from

7-[ (1R) - 2- Ami no- | - hydr oxyet hyl ] - 4- hydr oxy- 1, 3-
c) QMBS%'E [Z?glﬁthglﬁ)?bil)ylmmylmq(z;gkﬂenwl):th}oqgmﬁny}}lcarb@h)ate 76
u - -
Thy ssliv[t(t@da%l@?mﬁ \ymrew%%w}% ﬁ@ﬁi? él e@ﬁ%m@eﬁéf&ﬁ [(2-
hyd%é%grg{fﬁ? glgﬁ{i&%agﬂbﬁﬂlafeQEM}ﬁ%gqgﬁbgg%@ﬁﬁ Eéélﬁpdlﬁg Rethe mbARd of

s purified r omat ogr aphy on

Exagnple ). g’Bie crgleytrodigt wis hurnﬁe%ﬂﬁ@h cenomatageaphaiguedive gel, eluting

i P B e B0 g Ty OB 66 ¢

PCT/ SE2006/ 000981 69 me 576 (MrH+, 100% Exanple 14

5 7-[(1R) -2- ({2-[ ( 3- 2- (4- Et hyl ph | ) et hyl
m/ea%ﬁwib}(d&éﬁwé%rwb O)ei h£/| }(arri nogl- 2 enviyethvi]

d) zert-Butyl [2-(4-ethylphenyl)ethyl]{3-[(2-{[(2R)- 2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyllamino}ethyl)thio]propyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 76 mg) and fert-Butyl [2-(4-
ethylphenyl)ethyl] {3-[(2-oxoethyl)thio]propyl} carbamate (Example 13c), 106 mg)
according to the method of Example 5¢). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (95 mg).
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hydr oxyet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2(311)-one H
HON~S ,,,-,,/N HS N2TFA H OH The titled
woanpaand4 was prepared fromtert-butyl PCT/SE2006/000981
[2 (4- et hyl phenyl)ethyl] {3-[(2-{[(2R) -
2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3
-benzot hi azol -7 10 yl)et hyI6Pam no}
et hyl )t hi o] propyl } car bamat e (Exanpl e 13d), 95 ng)
according to the nethod of Exanple 11. The residue
was purified by reverse phase HPLC using a gradi ent
i of 3% to 75% acetonitrile in agueous
m’ﬁ?%@‘%ﬁ#og@ ﬂ c acid to yield the titled conpound (28
ng) is me 476 (MtH+, 100%9 1H NVR S(DMSO 11.68 (s,
10.24 (s, 111), 8.88-8.76 (m 1H), 8.73-8.55 (m
_X_aH![!ls__. 7.17 (4H, s), 6.92 (d, 111), 6.77 (d, 1H), 6.48

it el Gl o Manddlan o Bt Bhniling-1-

hyd2ddyethy )46 hydrox$H)3-Benotkinpdle (18)-bee t - But y!

[ 2- (4- et hoxyphenyl )ethyl] {3-[(2;{
[ (2R) - 2- hydpoxy-2- (4- hy@r oXy< 2- KO- 2+.3
di hydro- 1, 3- b¥nzofhi azol - 7=yl et hyl'] aj

et hyl )t hi o] pr car bamate WD 2007/ OZ
>7:00 Y OYO HO SN H

2TFA

=z

OH

The titled compound was prepared from zert-butyl [2-(4-ethylphenyl)ethyl] {3-[(2-{[(2R)-
2-hydroxy-2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-

yl)ethyl]amino} ethyl)thio]propyl} carbamate (Example 13d), 95 mg) according to the
method of Example 11. The residue was purified by reverse phase HPLC using a gradient
elution of 5% to 75% acetonitrile in aqueous trifluoroacetic acid to yield the titled

compound (28 mg)

m/e 476 (M+H+, 100%)

'H NMR 5(DMSO) 11.68 (s, 1H), 10.24 (s, 1H), 8.88-8.76 (m, 1H), 8.73-8.55 (m, 3H),
7.17 (4H, 5), 6.92 (d, 1H), 6.77 (d, 1H), 6.48 (s, 1H), 4.93-4.85 (m, 1H), 3.21-2.96 (m, SH),
2.90-2.71 (m, 4H), 2.66-2.53 (m, 4H), 1.86 (quintet, 25), 1.16 (t, 3H)

Example 15
tert-Butyl [2-(4-ethoxyphenyl)ethyl] {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate
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OH a) tent-Butyl
al Iyl [ 2- (4- et hoxyphenyl ) et hyl ] carbamate The

weoeumwtnetized conpound was prepared fromtert-buPgi/SE2006/000981
[ 2-(4- ethoxyphenyl)ethyl]carbanmate (5.0 g) according
to the nmethod of Exanple 13a). The s crude product was
purified flash chromat ograp on silica gel, eluting
with 5% ethyl acetate in iso-hexane to yield the
sub-titled conmpound (3.01 g). 1H NWR 5(CDCL3)
7.12-7.02 (m 2H), 6.81 (d, , 5.81-5.67 (m 1H),
5.14-5.04 (m 2H), 4.00 (q, FD, 3.81-3.64 (m 2H),
3.39-3.29 (m 2H), 2.79-2.70 O2H), 1.45 (s, 9H),
10 1.40 (t, 3H) b) tent-ButyI *??
[ 2- (4- et hDR :
yl } car bamat e

¥ N yl )t hi o] prop
Thej sub- titled conpound pr epar ed
. g |yl [ 2-(4-
bamat e (Exanpl e 15a), 3 0)
accordi ng te_the thod of Exanple is 10a). [{he crude
product was purifHed flash chromat ography on silica
geI eIutingON th 50% ethyl acetate in iso-hexane to
d the sub-titled compound (3.87 g). 1H NWR
a) (@J@X&&“ﬁlzﬂé ethoxyphepybDethyllgar amete79 (m 2H), 4.01
: 9 (m 2H),
The(thb ti‘%ﬂé‘)l’co& gﬁld&ﬁ}_é%%réﬂgred 26t éer?b?iéfl ~ 5.52°2 45 (m
eth@dylpherwl)gthyl] eabam# (3.0g) de)brdlﬂg #3h¢ meth@Hof Example(182). 3He

t ent - But y. .. L
cruddprb G S bR Dsh i gaanty sl gl RE ST i Lo gty
acefAfdia IR KexhhetoSHEld thd dudditkarpRy Bﬁhd"@ rg%epar ed from
tert-butyl [2-(4-ethoxyphenyl)eth [ (2-

hydr oxyet hyl ) t hi o] propyl } car bamat e (Exanple 15b), 600

' S 880 obbbae> 6 P A @ 7P, S PRy St o

2HNADORYSAH), 8813 s, QI 031898 QORN YHP . B-L 170 @m0EH), 1.45 (5, 9H)
eIutlng with 20% ethyl acetate in iso-hexane to yield

1.4Q #e3Hlb-ti t 1 ed conpound (170 ng). me 282 ((M BOC) +H+,
100%9 5 d) tent-Butyl [2-(4-ethoxyphenyl)ethyl]
{3-[(2-{ [(2R) - 2- hydr oxy- 2- (4-hydr oxy- 2- oxo-

b) &r@BdtyﬂlIﬂi(@eﬂlpﬁypjmyl)eiﬂlbfﬂéﬁa[(2J}yjdi‘()rgteﬂwljthm]pmp}fl}carbamate
T Bt P B S RETELS JiSub o rPound vas

eth&(y[pﬁéﬂ?'l %yﬁ@&rﬁﬁ&nl\te I@E}@efn‘iﬁw @53{)? Bofadrvetine tille ﬁfethod of Example

benzothlazol 1-one drochl ori de (Exa

10apy Theapreide E@Eiugl}’faﬁlpu{lﬁe@ ashochearnath graplyy o1 Q? q:fyge]l elutmg w1th 50%
eth){ll%ggt%)n? XBQ¥ @J]e% RI-QRY ke R T grggg}}n% (g Bx %ST'pl e 15c),

'"H NMR §(CDCL3) 7.13-7.03 (m, 2H), 6.84-6.79 (m, 2H), 4.01 (q, 2H), 3.76-3.66 (m,
2H), 3.38-3.29 (m, 2), 3.28-3.13 (m, 2H), 2.79-2.69 (m, 4H), 2.52-2.45 (m, 2H), 1.81-
1.72 (m, 211), 1.45 (s, 9H), 1.40 (t, 3ED)

c) tert-Butyl [2-(4-ethoxyphenyl)ethyl]{3-[(2-oxoethyl)thio]propyl}carbamate
The sub-titled compound was prepared from fert-butyl [2-(4-ethoxyphenyl)ethyl] {3-[(2-
hydroxyethyl)thio]propyl}carbamate (Example 15b), 600 mg) according to the method of
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according to the nethod of Exanple 5e). The crude

product was purified by flash chromatography on
weizbi7ama7igel , eluting with 1 % concentrated aqueousE2006/000981

amoni a and 10% nethanol in dichloronmethane to yield

the titled conpound (120 ngy 15 me 592 (MtH+, 100%
Exampl e 16 7-[(1R)-2-({2-] 3{

[ 2- (4- Et hoxyphenyl ) et hyl] am no}propyl)thio] ethyl}
am no) - 1-

ExamplkiribyyEhdgrhfle groblyetvaspurifisd Bashabtdmaiogrhpip( @usibicaged elyting

wit AR BR Al i isiate Pt b PomPori 70 beh

[2 (4- et hoxyphenyl )ethyl] {3-[(2-{[(2R) -
- hydr oxy- 2- (4- hydroxy-2 -oxo-2, 3 -dihydro -1, 3 -b
m/e QE%HMB%PLH?‘, %X hyl ] ani no}

et hyl ) thi o] pr opyI }carbanmat e (Exanple 15d), 120 ngy)
according to the nethod of Exanple 11. The residue

d) MﬂéBlflyll[Qﬁ(ﬁ@ilfubggl}heuﬁ}ashjylme{@{[I(HE.)GZ-hydmg{yd-@Fhﬁﬂmmy-Z-oxo-
elution o %to % acet.o agljeous

2,3- fimiyfir%édar@éﬂheazgw aDeiahao kRl P e mte ( 40

The CT(/j EoSips d‘é= !'gr e %@%7%’%%%%%3 nl%dmxyethyl] 4'hydmxy'1 >

benZhi2Z 263 H i éde, hy@rcg»@lcglda TExdnmple 1]9}) 11gmgpagl %t—@ﬁyl

ethyg@enﬁ%qhylﬁ@gféz- 3?}[? oié_&%ylgé%lba ate ZEX%Eb’plellg‘yc% &@8413%
accdrtfing 86 he rdetBéd @ Bxdndple 5&)HThe Znﬁa pfdd.uc‘ervBs putifisa by flash

(qui ntet, 1.31 (t npl.e 17 tent-Bu o
chrquaptgrapiyy qnzqgg\cazgthart@gw F?% capﬁngﬁs?d EQ‘&BQBS pmEIOR ﬂﬁ%&#é} %
met] 03 {@%Bﬁ%@%& 7‘0 flfm[%@}‘?%{ﬂi "Uor o t A shenyl |

ethyl} carbamate Y 00
m/e 592 (M-+EHH+, 100%)

Example 16
7-[(LR)-2-({2-[(3-{[2~(4-Ethoxyphenyl)ethyl]amino}propyl)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one

H
HO S N
N/\/ ~N \/\©\
H
S o

>:O 2TFA K
N
H

OH
The titled compound was prepared from ferz-butyl [2-(4-ethoxyphenylethyl]{3-[(2-{[(2R)-
2-hydroxy-2-(4-hydroxy-2-0xo0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino} ethyl)thio]propyl} carbamate (Example 15d), 120 mg) according to the
method of Example 11. The residue was purified by reverse phase HPLC using a gradient

elution of 5% to 75% acetonitrile in aqueous trifluoroacetic acid to yield the titled

compound (49 mg)

m/e 492 (M+H+, 100%)
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YF HOHI F SON H OHa) tert-Butyl allyl{2-
[3-(trifluoronethyl)phenyl] ethyl}carbamate 10 The
weumwtnetized conpound was prepared from tent-buPgi/SE2006/000981

{2-[3- (trifluoronethyl)phenyl]ethyl} carbamate (3.11

g) according to the nmethod of Exanple 13a). The crude
product was purified flash7@hronatography on silica

gel, eluting with 5% ethyl acetate in iso-hexane to
yleld the sub-titled conpound (1.39 g). 15 1H NWMR

'H mmxm/}scn BI0677(s31HY, 10.241, 115, §89-897 (o) H),R.7228.6§ (m, 3H),

7. 162@9 ZH)_t 6@@ % @&E’ (%nl}[)b%%éﬁtl}é W? 3 R oLhks & B, 5%o (g,
2m){ $24- ?I s o%ﬁ?yﬁédﬂy 7 ‘dﬂl %@l'd}t hiB; 1.86 (quintet, 2H). 1.31 (t, 38D

(tri met hyl ) phenyf ] car bama

sub-titled conpound was prepared fromtert-butyl

allghéz [3- (trifluoronethyl)phenyl]ethyl) carbanmate

le 17a), 1.39 g) according to the nethod of
tert-@iﬂ?mE[(ﬂ-@[@R)—ﬂh?dﬁfxlydﬁ(@hﬁﬁ%ﬁy—zvm N3udiliyidee-1f3-betrothiazol-
romat ogr a on silica eluting with 50% et hy

7—y%hrlhremohetﬁx mnyl}t{a[ (t-"p@qrn@e eRyligth ﬂb‘iﬁsbmafe

(1.23 g). WD 2007/027134 / SE2006/ 000981 73 1H NMR

6(CDCL3) 7.55-7.31 (m 4%0, 71 (quintet, 2H),

3.45-3.37 (in, 2H), 3.32-3.1Z%_ (my 2H, 2.94-2.83 (m

2H), 2.72 (t, 2H), 2.54-2.45 ( 211), 1.85F1.71 (m

2H), 1.4346s, 9H) S c)gtert-B

(tr|fluoronethyl henyl ] ethyl} carba To a
sol uti on of =hut vl
{3-[(2-hydn Y i o] propyl} {2-[3-

(trifluorone yI henyl ] et hyl ) carbanmate (Exanple
17b), 600 ng).,jn dichloronethane (12 nl) was added
Dess-Martin periodinane (624 ng) and the m xture

a) é&ﬂﬁﬁ@ﬂawﬁ?ﬁm -(riffueBsHeth9) pRényPRthylRUFbanhdtewas washed

| ut e sodi um hydroxi de sol ution, washed with
Thegmbeitled compound was prepared from zert-butyl {2- [3-

(triftuoromethyl)phenyl]ethyl} carbamate (3.11 g) according to the method of Example
13a). The crude product was purified flash chromatography on silica gel, eluting with 5%
ethyl acetate in iso-hexane to yield the sub-titled compound (1.39 g).

'H NMR §(CDCL3) 7.50-7.31 (m, 4H), 5.74 (s, 1H), 5.12 (s, 2H), 3.88-3.65 (m, 2H), 3.46-
3.35 (m, 2H), 2.88 (s, 2H), 1.46 (9H, 1)

b) tert-Butyl {3-[(2-hydroxyethyDthio]propyl}{2-[3-
(trifluoromethyl)phenyljethyl}carbamate

The sub-titled compound was prepared from terz-butyl allyl{2-[3-
(triftuoromethyl)phenyl]ethyl} carbamate (Example 17a), 1.39 g) according to the method
of Example 10a). The crude product was purified flash chromatography on silica gel,
eluting with 50% ethyl acetate in iso-hexane to yield the sub-titled compound (1.23 g).
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dri ed over anhydrous magnesi um sul phate, filtered and
concentrated. The crude product was purified flash

wohowrmtiegr aphy on silica gel, eluting wth 209CeSByI06/000981
acetate in iso- hexane to yield the sub-titled

conmpound (390 ng). 15 me 404 (MH, 100% d)
tert-Butyl 73

{3-[(2-{[ (2R) - 2- hydr oxy- 2- ( 4- hydr oxy- 2- oxo- 2, 3-di hydro
-1, 3- benzot hi azol -7-yl ) et hyl]

Nl?ﬁ@étf 1ty 7)9507. 91 eﬁQtHol 374 %qlhﬁtet 2H), 3.45-3.37 (m, 21—1) 3.32-3.12

thyl ) ph
(m, 2H¢rmmh3§%g§2m,éﬁar(gn}f})l%§$ s SRR REL1 29 (LS, 114578,

o) 7-[(1R) - 2- Am no- | - hydr oxyet hyl ] - 4- hydr oxy-1, 3-
benzot hi azol - 2( 3H) - one hydrochl ori de (Exanple 4b), 250
mg) and tert-butyl {3-[(2- oxoethyl)thio]propyl}

{2-]3 rifluoronethyl e t hyl b
0 vy | ott2-oxpy AR ONRIT MG Phe. met hod of Bxampl 6 56)

(trifi} %ﬁét#@&l&ﬁlﬂ@%ﬁl}\?ﬁﬁa%téf' ed by flash

el, eluting with 1%
To a@@ﬁﬁ@mﬂta;tt&nit}éq&e{@:lhychmwﬁl}’é)ﬂaﬂbrqw%@5{3net hanol in

(trlﬂlgﬁll‘gl!r]llgt 1 nEt o Qt‘ﬁlé(ﬁ@%&e tgﬁ%hae ééﬁg@daﬁﬂ@ﬂmﬂc}ﬁ&%ﬁxeﬂﬁﬁe (12
ml) v?as ?5d31§¥§57k/1{11(tﬁa@er1$d1ﬂ¥1€8' @2y n&? bi@the [Iﬁx’(u{re?st[rﬂad under nitrogen

for onhh@}rletiji?\;d%)nvs%%ﬁﬁgy?th lelﬁéﬁ?spgltll{]rghydé%%ngeg? rop% gkeg'yﬁltho\ﬁ%ter
drieduVe Sy ays b SHA0E HA09PInd dodiiraldd Bhe crude product
eqgver S %E&yﬁ@% %@T c cna e crude produc

The titled
was ?ﬁmtﬂﬁih ‘A@%nmmgﬁ@md)nfsﬂm gek Blutlbg Mytlh 20% ethyl acetate in iso-

(2R) - 2- hydr ox d -
hexape 83(36‘512” e SHbnt O?Wu%%ézggﬁﬁr}gzgf)x? y1l) et hyl ] ami no }
et hyl ) thio] propyl} {2-]3-

m/e 404 (M-H-, 100%)

d) tert-Butyl {3-[(2-{[(2R)-2-hydr0xy-2-(4—hydroxy-2-0x0—2,3-dihydr0-1,3-
benzothiazol-7-yl)ethyllamino}ethylthio]propyl}{2-[3-
(trifluoromethyl)phenyl]ethyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 250 mg) and fert-butyl {3-[(2-
oxoethyl)thio]propyl} {2-[3-(trifluoromethyl)phenyljethyl} carbamate (Example 17c), 390
mg) according to the method of Example 5e). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (223 mg).

m/e 616 (M+H+, 100%)

Example 18

4-Hydroxy-7-{(1R)-1-hydroxy-2-[(2-{[3-({2-[3-
(trifluoromethyl)phenyl]ethyl} amino)propyljthio}ethyl)amino]ethyl}-1,3-
benzothiazol-2(3H)-one



10

15

20

(trifluoronethyl)phenyl]ethyl) carbamate (Exanple
17d), 223 ny) according to the nethod s of Exanple 11.
woheo7resizdue was purified by reverse phase HPLECUSEZY6/a00981
gradient elution of 23%to 29% acetonitrile in
aqueous trifluoroacetic acid to yield the titled
conpound (63 ng) nle 516 7dM+H+, 100% 10 1H NMR
b(DMSO 11.67 (s, 1H), 10.25 (s, 1H), 8.85 (s, 111),
8.70 (s, 3H), 7.68-7.58 (m 411), 6.92 (d, 1H), 6.77
(d, 1H), 6.49 (s, 1H), 493485(m 1H), B.30-2.97
(m 101 ,284 2.72 (m_2HN 2.63 \ , 1.87
(qui ntet'% a/@ive’% Srent \F
[ 2- (2-chl or pphehlyl Yet hyl 1{3-[(2-{[ (2 hydr oxy- 2- ( 4-
hydr oxy- 2- R- di hydro-1, 3-b
enzot hi azg yl )Ryl ] a®iffo} ethyl)thio]
propyl jcarbeaf®N X 00 Y Cl HOSNHS N H Ha)
tent-Butyl 3 IyI*[Z (2-chl orophenyl ) et hyl ] car bamat e The
sub- t|t| ed 95'n’pound was prepared fromtert-butyl
I (Anfdkog)-2-(4-hydroxy-
e G B e - e
2- oxcprz@duhydmas3 pmoﬁmaedl-v4yb)sﬂhyumz@®¢hﬂﬁhm0pyl} i2- 3-
PCT/ S 06/0 /5 chroma h I
(i g g W 1895 HERG e CORTE T & D2t haghieeo e method

of E)Eaﬁg)leg yp- Tﬁd Ite’slﬁﬁ’e ﬁl@fﬂgﬁlﬂkﬂ b@&eﬁﬁs@hase HPMVRsBig@REdnt elution

of 2304d)q 2%/0 gget@n’gge 1rgaquﬁ§)us2;p|§luorgacgagl]c gmééo mﬂf tg\g;i’deg C(gn%ound (63

3.46-3.38 (m 2H), 3.04-2.90 (m 2H), 1.43 (s, 9H) b)
M)t ent - But v

[ 2- (2-chl orophenyl ) et hyl ] {3-[ (2-hydroxyethyl)thio]prop
gl% arbamate = The sub-titled conpound was prepared
m/e § @it ih: Ly al 1yl [ 2- (2-
'H NMR §(DMSO) 11.67 (s, 1H), 10.25 (s, 1H), 8.85 (s, 1H), 8.70 (s, 3H), 7.68-7.58 (m,
4H), 6.92 (d, 1H), 6.77 (d, 1H), 6.49 (s, 1H), 4.93-4.85 (m, 1H), 3.30-2.97 (m, 10H), 2.84-

2.72 (m, 2H), 2.63 (t, 2H), 1.87 (quintet, 2H)

Example 19
tert-Butyl [2-(2-chlorophenyl)ethyl] {3-[(2—{[(2R)-Z-hydr0xy-2-(4-hydr0xy-2-oxo-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl] amino} ethyl)thio]propyl}carbamate

T
\f cl

HO N/\/S\/\/N
H
S
0
N
H
OH

a) fert-Butyl allyl[2-(2-ch10rophenyl)ethyl]carbamate
The sub-titled compound was prepared from tert-butyl [2-(2-chlorophenyl)ethyl]carbamate
(4.61 g) according to the method of Example 13a). The crude product was purified flash
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30

chl orophenyl ) et hyl ] carbamate (Exanple 19a), 2.00 Q)
according to the nethod of Exanple 10 10a). The crude
wonrodwetidwas purified flash chromat ography on BCIiSE2006/000981

gel, eluting with 50% ethyl acetate in iso-hexane to

yield the sub-titled conmpound (2.22 g). 1H NWR

6(CDCL3) 7.37-7.31 (m 1H)/757.22-7.12 (m 3H), 3.71

(g, 2H), 3.41 (t, 2H), 3.33- 3.13 (m 2H), 3.03-2.91

(m 2H), 2.72 (t, 2H), 2.55-2.36 (m 2H), 1.86-1.71
chrofmatog?aghy o sdiza gﬁJ5 61613ng 9ith 56) ethghiceBia Igallso-hexane to yield the sub-

2- enyl )et hyl ] {3-[(2-oxoet hyl)thio]propyl}c
tlﬂe‘i\?‘ﬁéﬁ’%’lﬂg@ﬁgggub-t itl ed conpound was prepared from
tent-butyl [2-(2-chlor ophenyl ) et hyl ] {3 [(2-

... hydroxyet hyl )t hi 0 1}5 car bamat e nple 19 ;
HNMR HCDOLG ﬁQ8t7o3Q£ml%1 3798 (HQGHEX%%[S&7I%;H hl@505

o S SSPLEENS GRS 4R 4 Lol SRS GRS e

I so- hexane to yield the sub- tltled conpound (240 ny).
me 272 (%MBOC+H+ 1009 d) tent-

b) tprz-ButyllR+@reblsrenhenybeplli ':KZ{']Q r{){&xezhyl)tbnﬁpmﬂywa@-wte
The SUEHARL S AnfBA80 yas propared from frcoupallyizi@- oy
cmoeasﬂmyh_x)mdnm}o]cmbamte}(aaampmoe) 7108 g) iatdoeding tmihe mrethagenf Example

10a)[7) ,ﬁ%ar ec{je?r cﬁga§ pwmgpmmat%rmrowl% ggl eluting with 50%

ethyP EARE 1 88 Bbxadt %cr?rremﬁe buslgshdesgdodad (Exagpl e 4b), 170
ng) and tert-but [2-(2- chl orophenyl)et yI]

{3 [ (2- oxoet hyl )th| o] propyl} carbamate (Exanple 19c),

g S8 38 AL B! 228 T B0, £ S PR B
3.13(ph, 1288, 9@&2 9@|(Hi DAY, 2971 @, Y5, 2BHCER (ateD, B§ELoUSm, 2H), 1.42
amoni'a and 10% nethanol in di chl or onet hane to yi el d

(s,%he titled conpound (157 ng). WO 2007/ 027134
PCT/ SE2006/ 000981 76 nmnie 582 (MrH+, 1009 Exanple 20

©) tZrt{ElﬂtW 222¢cbRorbop Berlyl 2t y2HSH(200xaprbieyi)thiodpriopll} eabaniape op
thiolethyl} amn

Therﬁyéﬁ%s%@ § somppnd M%}Hﬂ?gﬁ%ﬂ o rese Ryt @z dnerophmy et -
hyd%xy'é@yblfh\id]ﬁ\oﬁll} Bhrblindte %Example 19b), 600 mg) according to the method of

Example 17¢). The crude product was purified flash chromatography on silica gel, eluting
with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (240 mg).

m/e 272 (M-BOC)+H+, 100%)

d) tert-Butyl [2-(2-chlorophenyl)ethyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 170 mg) and tert-butyl [2-(2-
chlorophenyl)ethyl] {3-[(2-oxoethyl)thiolpropyl} carbamate (Example 19¢), 240 mg)
according to the method of Example 5¢). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (157 mg).
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>0 2TFA N H OH The titled conpound was prepared from
tert-butyl [2-(2-chlorophenyl)ethyl]{3-[(2-{[(2R)-

wa-207ceosy - 2- (4- hydr oxy- 2- oxo- 2, 3- di hydr o- 1, 3- benaatdos/a00981
zol -7- 10 yl)ethyl]am no} ethyl)thio]propyl}carbanate
(Exanpl e 19d), 157 ng) according to the method of
Exanpl e 11. The resi due was/®purified by reverse phase
HPLC using a gradient elution of 23%to 25%
acetonitrile in aqueous trifluoroacetic acid to yield
the titled compound (150 ng) nme 482 (M+H+, 100% 15

11.67 (s, 1H), 10.27 (s, 1H), 8.90-8.63

WG%%M?T)}%?E@%%? 46 (m 1H), 7.41-7.30 (m 3H), 6.92
(d, 1H) 6.77 (d, 1H), 6.49 (s, 1H), 4.92-4.87 (m
1H) .20-3.02 (m 10H), 2.86-2.72 (m 2H), 2.63 (t,

.88 (quintet, 3H) 20 Exanple 21 tert-Butyl

7-[@??%?&({33{[% PrifdsRed s g St

hy(hrbhydthylhndiypirmek,g}behzq;ﬂlim:yl-wmlfo)mar bamat e WO
2007/ 027134 PCT/ SE2006/ 000981 77 O HN O, HON H S>O

NH OHa) tent- Butyl H
((1S) - 2-{3- HCa t h§ ) i g} Nrgpo
-titled conmpound wa pared from
I

| ) car bamat e
tert-butyl [( g¢allyloxy)-1- phenyl exlpgt] car banat e
(1.00 g) acco 0 tﬁ@e mepirpd of Exanple 10a). The

crude

<phenyl et hy

OH

The titled compound was prepared from zerz-butyl [2-(2-chlorophenyl)ethyl] {3-[(2-{[(2R)-
2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-

yl)ethyl]amino }ethyl)thio]propyl} carbamate (Example 19d), 157 mg) according to the
method of Example 11. The residue was purified by reverse phase HPLC using a gradient
elution of 23% to 25% acetonitrile in aqueous trifluoroacetic acid to yield the titled
compound (150 mg)

m/e 482 (M+H+, 100%)

'H NMR $(DMSO) 11.67 (s, 1E), 10.27 (s, 1H), 8.90-8.63 (m, 4H), 7.49-7.46 (m, 1H),
7.41-7.30 (m, 3H), 6.92 (d, 1H), 6.77 (d, 1H), 6.49 (s, 1H), 4.92-4.87 (m, 1H), 3.20-3.02
(m, 10H), 2.86-2.72 (m, 2H), 2.63 (t, 2H), 1.88 (quintet, 3H)

Example 21
tert-Butyl ((15)-2-{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)thio]propoxy}-1-phenylethyl)carbamate
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5 product was purified flash chromatography on silica
gel, eluting with 50% ethyl acetate in iso-hexane to
weizad7eh2ti3e sub-titled conmpound (1.28 g). 1H NVRCT/SE2006/000981

6(CDCL3) 7.36-7.22 (5H, m, 5.32 (d, 1H), 4.81 (s,

1H), 3.74-3.38 (m 6H), 2.69 (t, 2H), 2.56 (t, 2H),

1.82 (quintet, 2H), 1.41 (§7 9H) 10 b) tent-Butyl
((1S)-2-{3-[(2-oxoethyl)thio] propoxy}-1-phenylethyl)ca
rbamate The sub-titled conpound was prepared from

tert-butyl ((1S)-2-{3-[(2-
hydr oxyet hyl ) t hi o] propoxy}- 1- phenyl et hyﬁ;LQ: bamat e
(Exanpl e 21b), 540 ng) according to tirre hod of

Exanpl e 17c). The crude product was purified flash
chromat ography on 15 silica gel, el Uffng@®ith 20%

ethyl acetatg in_ iso-hexane to yigld Xhe sub-titled
conpound ?‘E@ e 254 ( (WB % 20 c)
tent - Butyl

((15)-2-{3-]
-di hydro-1,3
am no}lethyl )trt

>R) - 2- hydr oxy- 2- (4- hydroxy- 2- oxo- 2, 3
8zol - 7-yl ) et hyl ]

poxy} - 1- phenyl et hyl ) car bamat e The
titled conpoung, wa

oungd , prepared from
7-[ (1R) - 2- Al ni no- 1- hydr oxyet hyl ] - 4- hydr oxy-1, 3-

a) @ﬁ@ﬁ&ﬂ(ﬁ%oj-{ﬁ((@hbyd@&[iﬂ/enmﬁmm&pbﬂﬁ-(-Enarmétﬁymb)rbaaﬁﬁe
ng) and yl" ((19)-2-{3

anhd tert-but

g ewngmu)nﬂh’va@]pmmmﬁ)mn %efijh‘éﬁyﬂ(@r%r(a}ld&xﬁhimt .
y _
ek 78 AELBE S BB B

prodilet wavb@ifiedhigh WRoRQAWEPhY bi4illREELISERANS OB (GO3d ethiiBicetate in
. silica gel, eluting with 1, % concentrated aqueous
iso-hewena oy giddha Bty WQHE’P“‘?‘?\&?& gghl oronet hane to yield
the titled conmpound (207 ng). me 564 (M+H+, 100% 5
Exanpl e 22

'H NMR 3@®DE&-P[736-1.32 [TR.3), 23ArGLndR 4 BhénEB: hdk§ BErmppH). 2.69
, %hfggbggﬁillﬁgﬁﬁw’wz 143 (H8M ot hi azol - 2(311) - one

NH2 HO H S
b) tert-Butyl ((15)-2-{3-[(2-oxoethyDthio]propoxy}-1-phenylethyl)carbamate
The sub-titled compound was prepared from ferz-butyl ((15)-2-{3-[(2~
hydroxyethyl)thio]propoxy}-1-phenylethyl)carbamate (Example 21b), 540 mg) according
to the method of Example 17c). The crude product was purified flash chromatography on

silica gel, eluting with 20% ethyl acetate in iso-hexane to yield the sub-titled compound

(330 mg).
m/e 254 (M-BOC)+H+, 100%)

¢) tert-Butyl ((15)-2-{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)thio]propoxy}-1-phenylethyl)carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 245 mg) and terz-butyl ((15)-2-{3-
[(2-oxoethyl)thio]propoxy}-1-phenylethyl)carbamate (Example 21b), 330 mg) according
to the method of Example 5¢). The crude product was purified by flash chromatography
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J)O 2TFA N H OH 10 The titled conpound was prepared
fromtent-butyl ((1 S)-2- {3-[(2-
WORO@ZRR7134 hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3- di hy #COSE1008000981

- benzot hi azol - 7-yl )ethyl] am no} ethyl)thio]propoxy}
-1- phenyl et hyl)carbamate (Exanple 21 c), 207 ng)
according to the method of Bxanple 11. The residue
was purified by reverse phase HPLC using a gradi ent
elution of 9% to 13% acetonitrile in aqueous

on silicafgel) eluting etithd Yacombettontyd @judotsenmonih end t@fhipasilio] @0

, 15 nie 464 (MeH: 100%, ".H NVR 6(DVBO) 11.69 (s,
dlCh%rgJig’f,ne%G?@z‘g’ Y(“‘g,é ﬂ(m)tgaéf’%‘?"@d, (25‘1113%). 8.( 68 (?c,, 111), (g. 45
(s, 3H), 7.52-7.38 (m 5H). 6.94 (d, 1H), 6.79 (d,

1H), 6.50 (s, 1H), 4.94-4.87 (m 1H), 4.55-4.45 m
m/ebBf (M3H#1100%p (m 211), 3.62-3.48 (m 2H), 3. 20-(3. 03
(m 4H), 2.86-2.68 (m 211), 2.59 20 (t, 2H), 1.80

(quintet, 211) Exanple 23 tert-Butyl
Ex Bp22-{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-o0xo0-2, 3
-dl hydro-1, 3- benzot hi azol - 7-yl ethy#1 ] )
7-((%)-%1{1%({1%yl(wf%éw%aw}lylftwgfwml %)efz!wﬂawmt&-\m
hy 5:1%@)3%%@%%1%@%@9&&9&9&%(3@%nQ HNO HOHS N H
I(§1R) E)Z-{S- [ (_ZI_;]hydrgxyet Ihyld)thi o] pr opiy} - 1- phenyl et hy
car bamat eypolhe sub-{it npoond shas _prepared from
tert-butyl [(IR -2¥ al IWh nyl & ] car banat e
(1.00 g) according 40 the nethod of Exa 10a). The

crude
>:o 2TFA
N
H

OH

The titled compound was prepared from ferz-butyl ((15)-2-{3-[(2-{[(2R)-2-hydroxy-2-(4-
hydroxy-2-oxo0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)thioJpropoxy}-1-
phenylethyl)carbamate (Example 21c), 207 mg) according to the method of Example 11.
The residue was purified by reverse phase HPLC using a gradient elution of 9% to 13%

acetonitrile in aqueous trifluoroacetic acid to yield the titled compound (90 mg)

m/e 464 (M+H+, 100%)

'"H NMR §(DMSO) 11.69 (s, 1H), 10.28 (s, 1H), 8.87 (s, 1H), 8.68 (s, 1H), 8.45 (s, 3H),
7.52-7.38 (m, 5H), 6.94 (d, 1H), 6.79 (4, 1H), 6.50 (s, 1H), 4.94-4.87 (m, 1H), 4.55-4.45
(m, 1H), 3.71-3.65 (m, 2H), 3.62-3.48 (m, 2H), 3.20-3.03 (m, 4H), 2.86-2.68 (m, 2H), 2.59
(t, 2H), 1.80 (quintet, 2H)

Example 23
tert-Butyl ((1R)-2-{3-[(2-{[(2R)-2-hydroxy-2~(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)thio]propexy}-1-phenylethyl)carbamate
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s product was purified flash chromatography on silica
gel, eluting with 50% ethyl acetate in iso-hexane to
we@izad7eh2tize sub-titled conmpound (1.23 g). 'H NVRCT/SE2006/000981

8(CDCL3) 7.36-7.22 (m 5H), 5.32 (d, 1H), 4.81 (s,

1H), 3.74-3.38 (m 6H), 2.69 (t, 2H), 2.56 (t, 2H),

1.82 (quintet, 2H), 1.41 (®, 9H) 10 b) tert-Butyl

((1R) - 2-{3-[ (2-oxoet hyl )t hi o] propoxy}-1-phenyl et hyl)ca
rbamate The sub-titled conpound was prepared from

tert-butyl ((1R)-2-{3-[(2-
hydr oxyet hyl ) t hi o] propoxy}- 1- phenyl et hyﬁ%r bamat e
(Exanmpl e 23b), 500 ng) according to t@e t hod of
Exanpl e 17c). The crude product was puiified flash

chromat ography on 15 silica gel, el dNingowith 20%

ethyl acetate in iso-hexane to yheldithe sub-titled
conmpound N/ﬁi\e’xgﬁét/(\(\wfg +F” T90% 20 c)
tert-Butyl H

((1IR)-2-{3-] R) - 2- hydr oxy- 2- (4- hydroxy- 2- oxo- 2, 3
-di hydro-1, 3 nzofft@zol - 7-yl ) et hyl ] ani no}

ethyl)thio]p E 1- phenyl et hyl ) carbamate The titled
conmpound was prepared from

g- [(1R)-2- Alm - hydr oxyet hyl ] - 4- hydr oxy- 1, 3-

: A e
a) te%?ﬁ%Etl?{é%t-{36%?-%6%%@9?1?%14@136@? 1 FHGRRIRyHdaYbark 96
The Et(éh)?zt;tbedlzmirﬁzpéog%ld h/iaazinppm’pé i‘?é’*“; t&g?ﬁ@d)[(sl@?ﬂyﬂa}lﬁl&ﬁﬂahat e
herpfedpRattegiie ol & atiadie SE PRI b B f1B) PRt Glae

prodafiPARhegEa PRsh Mﬁ)xﬁ%gfagﬁy 3:34i1iPCEd1 SEROQ6H TN 0975 kthyd Gcatate in
silica gel, eluti ng wth 1% concentrated aqueous
iso-teerramemtoayielé thesobstitied Remppund(1.2di2dhl or onet hane to yiel d
the titled conmpound (100 ng). me 564 (M+H+, 100% 5
Exanpl e 24 7-((1R)-2-{
'H rﬁrﬁg(z%(@%dtlz )7:33;79@3} @ni,-m)pﬂemyd, athpx§] (spi Bpydl. 14-3.38 (m, 6H), 2.69
t hi o) et am no}- 1-
t, ZHy,c&.&stegfﬁ)yﬂ-)Suqmm &k)-1-48pdY ot hi azol - 2( 3H) - one
NH2 HOH S
b) tert-Butyl ((1R)—2—{3—[(2—oxoethyl)thio]propoxy}-1-phenylethy1)carbamate
The sub-titled compound was prepared from fert-butyl ((1R)-2- {3-[(2-
hydroxyethyl)thio]propoxy} - 1-phenylethyl)carbamate (Example 23b), 500 mg) according
to the method of Example 17c). The crude product was purified flash chromatography on
silica gel, eluting with 20% ethyl acetate in iso-hexane to yield the sub-titled compound

(143 mg).
m/e 254 (M-BOC)+H+, 100%)

¢) tert-Butyl ((1R)-2-{3-[(2-{[(2R)-2-hydroxy—Z-(4-hydr0xy—2-oxo—2,3-dihydro-l,3-
benzothiazol-7-yl)ethyl] amino}ethyl)thio]propoxy}-1-phenylethyl)carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 106 mg) and zert-butyl ((1R)-2-{3-
[(2-oxoethyl)thiolpropoxy}-1-phenylethyl)carbamate (Example 23b), 143 mg) according
to the method of Example 5e). The crude product was purified by flash chromatography
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>0 2TFA' N H OH 10 The titled conmpound was prepared
fromtent-butyl ((1R)-2-{3-[(2-{[(2R)-2-hydroxy-2-(4-
Woypr7@2yBs2- oxo- 2, 3- di hydro- 1, 3- benzot hi azol - 7- pCYSELPEP00981

am no} ethyl)thio] propoxy} -1- phenyl et hyl)carbamate
(Exanpl e 23c), 100 ng) according to the nethod of
Exanple 11. The residue vs purified by reverse phase
HPLC using a gradient elution of 9%to 13%
acetonitrile in aqueous trifluoroacetic acid to yield

on sﬂﬁc%%et 'eIdtﬁ%wﬁ@lmp U&d:eﬁ&ﬁedﬁ'@quebﬁs arhmodia4nd VBYHmetho®Yn ' H

(s, 0.26 (s, 111

dlchlqnegneﬂ@n@@ xlgld th@rbltledscowoegd 1@9)‘“%)( 7. 50- 7? 378( ?nS (5i|)
6.92 (d, 1H), 6.77 (d, 1H), 6.48 (s, 1H), 4.92-4.85
(m 1H), 4.48 (s, 1H), 3.67 (d, 2H), 3.61-3.46 (m

m/e SOHY M3 906%P1 (m 4H), 2.83-2.68 (m 2H), 2.57 (t,
2H), 1.78 20 (quintet, 2H) Exanple 25
7-[(1R)-2- ({2-[(3-{[2-(2- Chl orophenyl) et hyl ]

Exa Rg} propyl)thio] ethyl } am no) - 1-

xyet hyl ] - 4- h‘ydroxgl/ 3-benzot hi azol -2(3H) -0 WO
7-((12%7»‘1[2}2@1@%%@@2%9 Qubghaxylpropyf} thigethylfgminell-

hydrprE ARy TP g A BH GRTED, O was Prepares

{3-[(2- {[(2R) 2- hydr oxy-2- (4- hydroki)HzZ -0x0-2, 3

-di hydro-1,,3 -b enmsazo -7 0 A :

0] 2TFA
N
H
OH

The titled compound was prepared from fert-butyl ((LR)-2- {3-[(2-{[(2R)-2-hydroxy-2-(4-
hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl] amino }ethyl)thio]propoxy}-1-
phenylethyl)carbamate (Example 23c), 100 mg) according to the method of Example 11.
The residue was purified by reverse phase HPLC using a gradient elution of 9% to 13%

acetonitrile in aqueous trifluoroacetic acid to yield the titled compound (43 mg)

m/e 464 (M+H+, 100%)

'H NMR 8(DMSO) 11.67 (s, 1H), 10.26 (s, 1H), 8.85 (s, 1H), 8.66 (s, 1H), 8.43 (s, 3H),
7.50-7.37 (m, SH), 6.92 (d, 1H), 6.77 (d, 1H), 6.48 (s, 1H), 4.92-4.85 (m, 1H), 4.48 (s, 1H),
3.67 (d, 2H), 3.61-3.46 (m, 2H), 3.19-3.01 (m, 4H), 2.83-2.68 (m, 2H), 2.57 (t, 2H), 1.78
(quintet, 2H)

Example 25
7-[(1R)-2-({2-[(3-{[2-(2-Chlorophenyl)ethyl] amino}propyl)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one
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15

20

yl )ethyl]am no} ethyl)thio]propyl} carbamate (Exanple

19d), 5.93 g) according to the s nethod of Exanple 11.
woher7resizdue was purified by reverse phase HPLECUSENY6/800981

gradient elution of 5%to 50% acetonitrile in aqueous

amoni um acetate. The diacetate salt was dissolved in

wat er, basified with aqueou$l ammoni a, the supernat ant

decanted and the residue dried under high vacuum It

was di ssolved in ethanol, acidified with 48% HBr, and
the solid collected by filtratiolr_lmto viel #the titled
conpound (4 g~ 10 e 482 (It 0Q9
6(DVBO) 11. 67 /,%1/0%5/2},/1 >
7.50-7.30 (m , '5.94 (d, 1H), 6.78 (g
(s, 1H), 4.96 1-1),,.3. 22-3. 02 (
2.86-2.76 (m VQ/zp—_é%(t,z . 1.91 (quintet, 2H)
15 Exanple 26 1
{2-1(3-{[ (2R - % _ _
-1, 3-benzot hi azol - 7-yl)ethyl] am no}propyl)thio]
The’e;lﬁ:rltiﬂl Sc}on{pbglﬂswgs pﬂﬁﬁﬁy(ﬂ gbﬁ%irt]b)uqdwgb&mt a hlerophenyD@thyY] {3+4H2- N(2R)-
~ ~—~ > - a
2 hipR S 2 4SS o2 ST pochpey iR
OBl PRRBBRGAA s T39520064A00983
yl)egﬁih%%ﬁlg&sem AIHE Ra Q:(.{E&%EI%Q@df% 3 1.9 |
mefhp@ ofiBxdropy 13- Gho pastiuy was pindfiedlest feverse pbps¢ HPLL ¢ping mgradient
i chlqr hane (. .m ) was added oxal yl ~¢hlori
ctufyt o SO RO T e RO g A, TR bR st was
dissobead| ih iwager, Besiled MathSdquesBndbodif e supspataat décenttd in®the
hours. It was concentrated in vacuo, djssqlved in
residue dried under high vacuum. It was dissolved in ethanol, acidified with 48% HBr, and
the solid collected by filtration to yield the titled compound (4.53 g)

m/e 482 (M+H+, 100%)

'H NMR §(DMSO) 11.67 (s, 1H), 10.15 (s, 1H), 8.70 (s, 4H), 7.50-7.30 (m, 4H), 6.94 (4,
1H), 6.78 (d, 1H), 6.45 (s, 1H), 4.96-4.90 (m, 1H), 3.22-3.02 (m, 10H), 2.86-2.76 (m, 2H),
2.66 (1, 2H), 1.91 (quintet, 2F)

Example 26
tert-Butyl {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-
7-yD)ethyl]amino}propyl)thio]ethyl}[(2R)-2-phenylpropyl]carbamate

<
© z
HO /\/\S/\/N\ /\ C

/\——_.O
N
H

o XZ

OH

a) Methyl 3-[(2-0x0-2-{[(2R)-2-phenylpropyl]amino}ethyl)thio]propanoate
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di chl oronet hane (15 m) and added to a sol ution of

[ (2R) - 2- phenyl propyl]am ne (0.93 nl) 5 and
wdiowopriepy!| et hyl amine (1.08 m ) in dichl or onerPoase2002000981

m) and the m xture stirred at roomtenperature for

18 hours. It was washed successively with dilute

hydrochl oric acid, sodi umgRi carbonate sol ution, and

wat er, dried over magnesi um sul phate, filtered and

concentrated to yield the sub-titled conpound (1.93

To ag))lutﬂ;ﬁ? oﬂ’((e rﬁ&ﬁow bbtopr%&ﬂ%m}h)cetw acid (1.17 g) in dichloromethane (25
- 2- phenyl pr opy

ml) %‘@fh%ﬂd)?@ m@y &M ild4ad) en rr@ﬂylé)&omamﬁe 670 W eng the resulting
mlx eLs{t% ?)éproﬁgi%lél noé c Pol??%élupsr 3P ‘XJ%J ?0@0%8‘5% d)m.vacuo dissolved in

d1chtoe¢mahgmr(d)5 il pamd Adedrio)a mmoahctifQ@R)M-;bhehtﬂlpwﬁyHth@(O 98 ml)

and éxthopt I o{égk 1‘;6‘53?;«?]{ %ng trglglp rhi@e(:{;glqgﬁg gxll(i( {he\;@gture stirred at
roon?féﬂgﬁfl{tﬁ@tf&dl g HbuYsaqHR'a%thﬁleH SRl ALyl léflﬁjtg %ﬁgﬁ#&ﬁﬁro\eﬁltoﬁ(: acid,

fied wth dilute hydrochloric
sodiem tbicadhoateisntuiont dnyiwadareddadevel magesiuma siiplithtaifiltered and

wat dr.i over,. nesi u | phate, filtered and
concggtﬁ%%(}ﬁorya{?lggh‘? %l%i;ftgﬁ Ongﬁjgs%% @I ed conpound (1.83
g). 20 "H NWR 5(CDCL3) 7.36-7.29 (m 2H), 7.27-7.20
311), 6,85-6.78 (m 111), 3.62 (d, |IH), 3.35
é G\/Hﬂﬁ)i 0319 (s, 2H), 3.05-2.95 (m 1H), 2.60-2.49
(m 4H), 1.29 (d, 3H) «¢)
3-[(2-{[ (2R) - 2- Phenyl pr opyl ] am no}
b) 3et(2mm2+r{mr-manﬂpmpynanﬂns}etthmfopanonc acid

T N B T A —

(Exdn®ié BRY d! V%E}Jﬁﬁ&reﬂg’@rdﬂu‘)ﬁm WEmAdARtdid PANARSm hydroxide solution
tetrahydrofuran conplex (26.2 m) and the reaction

(14 4y andehgreeaetion mixdwe stirgd ajyxodm tempaBathisfos 18 hoursall was
f h h
conGRRLER1 GBLETL I URRRF i TRSRBRS g

acid panidcbixfra&reld initd Bthgloaeerit ﬂﬂtv@ﬁwbls)lﬁd cwiml mexg: dﬂé‘d @!ve(r fhaghdsium
and heated under reflux f

sulphaie, dHistsdAndonsenirated & YJeM th@ éleb wlwomwnd éb%% a e, and

extracted into 30 water. The agqueous extract was
basi fied with sodi um hydroxi de solution, and the

'H NMBAGEDCLEY 7 866 290(mh, 12D, B2 H120c(ae BE) 6.8 146176 dmoVE), 3.62 (d,

1y ARG T L RTR: Fny S 10, 59055 o dbot ey s

PCT/ SE2006/ 000981 83 'H NVR 5(CDCL3) 7.34-7.29 (m
211), 7.25-7.19 (m 3H), 3.71 (t, 2H), 2.94 (sextet
c) 331@ {[(ZQ)-%B’hznylEr'ﬁmllMﬂmo}em}ﬁﬁhmllﬁ@l@@ml adH), 1.78

Toa gHJ[n()% %3& X}§/Op% éé@#i?w%sﬁg}gbwy?g]ammo etﬁﬁﬂhm?pmf{anow acid

(Exa{n(;ﬂeRBb}Z lrﬁ?veg'))iié fﬁhﬁﬂydr%)ﬁ@z[rﬂapﬁxﬂ? wh9addedaMIbbaRe Rkrahydrofuran
comg]leﬁ §Q§ i mﬁm@%%ﬁ?&%&% ﬁ:ﬁqtt@d er reflux for 1.5 hours. It was

cooled, carefully quenched with methanol, and concentrated in vacuo. It was dissolved in
methanol, acidified with concentrated hydrochloric acid (4 ml) and heated under reflux for
15 minutes. It was concentrated in vacuo, diluted with ethyl acetate, and extracted into
water. The aqueous extract was basified with sodium hydroxide solution, and the product
extracted into ethyl acetate, dried over magnesium sulphate, filtered and concentrated to

yield the sub-titled compound (1.27 g).



10

15

20

25

30

1.27 g) and triethylamne (0.7 m) in tetrahydrofuran
(30 M) was added di-tert-butyl dicarbonate (1.09 Q)
wand7oe3sacti on m xture stirred at room t enpeParSEZ06/000981

for 24 hours. It was concentrated in vacuo to yield

the sub-titled conpound (1.77 g). 10 me 254

((MBOC) +H+, 100% 1H NWR G8CDCL3) 7.33-7.27 (m 2H),
7.24-7.15 (m 3H), 3.78-3.69 (m 2H), 3.60-2.91 (m

5H), 2.68-2.31 (m 4H), 1.88-1.77 (m 2H), 1.43 (s,

1.25 (d, 3H) 15 e) tert-Butyl

9H) , |
R SR SRR G B b 65 e R B A,

2. 85%%@2%%h e{gs;; I_zésgsg%}y Fipg’a r'@a/\@g?géltl( )ég Irlr'p%lbgltg%@’ oo ny)

according to the nethod of Exanple 9b). The crude
ct was purified flash _ chronatography on silica

A TN AR A AP A N I e A L L S A

o SRS B b e

1.27(grand tiiethy3argifie 20.3 &al) Ell-ﬂfstratm/droﬂzraﬁ BemP8v{sraddedH)i - tert-bagyl
d t ent - But yl
dlca‘%b?hftfg? 7 E)z‘ﬁ)dté Fﬁ?gg% S&"’f%?/ at r8>?91ytﬁm8?<r8“‘§? for gt hotso I
was cdnodntrd &0 LA} cld tlyd Qu@ttm&l]coﬂlgb 73’%' ) thi o]
ethyl} [(2R)-2-phenyl propyl] carbanmate e titled
conpound was prepared from

ydroxyethyl] 4- hydr oxy-1, 3-
m/eg g ?0%9%2%6 -one hydrochl oride (Exarrpl e 4b), 150
'H NgR &ﬁDCt[BD - BBUMM (od, 2H])( B24-0X6H0Q BHD )3.78-8 66 iy 2H), 3.60-2.91
heny ] car banmat 201 ng)

(m, S0 65T G0 AED: LR I o Aot 5, o BHD. 16255 (s M or e

product was purified by flash chrormt ography on
silica gel, eluting with 1% concentrated aqueous

e) taiButyld2d (Bdoxipropg)thinjethyl} (2 RpR qiblenylprepylmebamatei el d

The%}‘@él B co %%99‘3@ reﬁ%og'ggétzb%&f (1)(2)(7)<}/<;34Exarrpl e 27

hydr%xﬂprb?f tﬁ?@yetﬂyl b2 %h&b&@b’r Micarbatrdtd (Iﬁa%a&l{)fe%h) 200 mg)
p enyl pr opyl am no} et hylg% hi o] propyl }

aCCOH aés) mathadiof Exgmplectni Ao Frude predueiivas pyrifiabilgsh - ~N

chromatography on silica gel, eluting with 20% ethyl acetate in iso-hexane to yield the

sub-titled compound (280 mg).

'H NMR 8(CDCL3) 9.75 (t, 1H), 7.34-7.26 (m, 2H), 7.25-7.15 (m, 3H), 3.65-2.88 (SH, m),
2.82-2.28 (m, 6T), 1.43 (s, 9H), 1.25 (d, 3H)

f) tert-Butyl {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}propyl)thiolethyl}[(2R)-2-phenylpropyl]carbamate
The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 150 mg) and fert-butyl {2-[(3-
oxopropyl)thiolethyl}[(2R)-2-phenylpropyl]carbamate (Example 26e), 201 mg) according
to the method of Example 5¢). The crude product was purified by flash chromatography
on silica gel, eluting with 1% concentrated aqueous ammonia and 10% methanol in

dichloromethane to yield the titled compound (180 mg).
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i5

20

H ~SO2TFA N> H OH A solution of tent-butyl
{2-1(3-{[(2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro
wo 20@/02memzot hi azol - 7-yl ) et hyl ] PCT/SE2006/000981
am no} propyl )thio] ethyl}
[ (2R) - 2- phenyl propyl ] carbamate 10 (Exanple Bf), 180
ng) in trifluoroacetic acidd 3 m) and dichl or onet hane
(3 M) was stirred at roomtenperature for 30
mnutes. It was diluted with toluene (10 m) and
concentrated in vacuo. The residue WasI purifi e? 2)0/0/
r HPLC using a gradient elution o oto
Weﬁ%ﬁ&ﬁ%{-}gﬁﬁﬁﬁ?l e in aqueous trifluoroacetic acid to
yield the titled compound (44 ng) is nme 462 ( M+H+,
100% 1H NVR 6(DVMSO 11.67 (s, 1H), 10.25 (s, 1H),
Example23 60 (m 3H), 8.42 (s, 1H), 7.39-7.33 (m 2H),

6.77 (d, 1H), 6.48
+afarey ATl 2Rl o0 (1 (on M e (7
pheﬁwproﬂyl]iﬁmﬁlb}etRy'l)thm]pﬁﬁJy[}&ﬂﬁhQEthyﬂbﬂ 3-bknZothiadel-HBiH)-d4e
Exanple 28 tert-Buty

{2-1(3-{[(2R) - 2- hydroxy 2- (4- hydrgxy- 2 o0xo0- 2, 3-di hydro
-1, 3- benzot HiCazo MQH\/N

ami no} propy!l ) t Hi o] &} hyl

[(2,95)-2-phenybpropyl ] carbamate WO 2007 34

PCT/ SE2006/ 00 8%:6__ 0O HONH S NH OCH
2TFA

OH
A solution of fert-butyl {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethylJamino} propyl)thio]ethyl} [(2R)-2-phenylpropyl]carbamate

(Example Bf), 180 mg) in trifluoroacetic acid (3 ml) and dichloromethane (3 ml) was
stirred at room temperature for 30 minutes. It was diluted with toluene (10 ml) and
concentrated in vacuo. The residue was purified by reverse phase HPLC using a gradient
elution of 10% to 30% acetonitrile in aqueous trifluoroacetic acid to yield the titled
compound (44 mg)

m/e 462 (M+H+, 100%).

'H NMR §(DMSO) 11.67 (s, 1H), 10.25 (s, 1H), 8.81-8.60 (m, 3H), 8.42 (s, 1H), 7.39-7.33
(m, 2H), 7.32-7.25 (m, 3H), 6.93 (d, 1H), 6.77 (d, 1H), 6.48 (s, 1H), 4.87 (dd, 1H), 3.21-
2.97 (m, 9H), 2.74 (t, 2H), 2.59 (t, 2H), 1.88 (sextet, 2H), 1.27 (d, 3H)

Example 28
tert-Butyl {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-
7-yDethyl]amino}propyl)thio]ethyl}[(2S)-2-phenylpropyl]carbamate
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a) Methyl 3-[(2-o0xo0-2-{[(2S)-2-phenyl propyl] am no)

et hyl )t hi o] propanoate The sub-titled conpound was
wonrepaned4f ronf ( 3- met hoxy- 3- oxopr opyl ) t hi 0] acePCT/SEZI06/000981

(1.17 g) and [(2S)-2-phenyl propyl]am ne (0.93 m)

according to the nethod of Exanple 5 26a) to yield

the sub-titled conpound (1.83 g). rn/e 296 (MrH+,

100% b)

3-[(2-Oxo-2-{[(2S)-2-phenyl propyl ] am no} et hyl ) thi o] pro

panoic acid i0 The sub-titled co d was prepared

fromnmethyl 3-[(2-o0x0-2-{[(2S)-2- phenyl propyl]am no)

et hyl ) t hi o] propanoat e ( Exanpl e 28a}9 1.93g) accordi ng

to the nmethod of Exanple 26b) to|yield the sub-titled

conpound (1H® Mk, %9
Pan Mérz?-?.zoum

6(CDCL3) 7.36-
8.62 (dt, 1H),

6.82-6.76 (m : 30 (
3.19 (s, 2H), (m 1H), 2.60-2.50 (m 4H),
-{i( 2-{[ (2S) - 2- Phenyl pr opyl ] am no)

1.29 (d, 3H)
et hyl)thi o] prog an-H-ol The sub-titled conpound was
prepared from®H (2-oxo0-2-{[(2S)-2 20

| Lan hyl ) th d (Exanpl
DRt RIS M A D

T Ao ST 4 g0 i
(1.1(/tg) aRdH)(2.Sr2-pher(ydmnp@iamineH0.93 ml)S&cﬂrd?ﬁg {orthe tlefhod of Example
65-.2.55 1.82-1.7 2H), 1.27 (d, 2
2608 o0 He B P ISP SES e 0081 86 o) tert Butyl

{2-[(3-hydroxypropyl)thio] ethyl}

phenyl propyl] carbamate The sub-titled
m/ec?é gﬂ]ﬂ‘&“ ‘}/ 7prepared from3 -[(2- {[(29)-2-

phenyl pr opyl ] am no} et hyl )t hi o] propan-1-ol (Exanple
28c), 1.19g) according to the nethod of Exanple 26d)

b) Bg(2xO=b-2- {I[H(m)?ggwﬁmlﬂﬁeﬂylmowﬁgﬁthuﬂﬁrcqjanoﬁ: adde 554
+ 0 7{.34
Theﬁubztlt%)fampmmdswe?prspa? @Owlf(ﬂiw 321143-%@26&%229 7 (E') H,

pheH%f @ﬁ%ﬂ%og g’thglzghlcﬁgpoga &%E;{alzlglel(ﬁh), Zf.@Sg) éccé?dn(gsto the method
of Exanfple32@y @Pmlﬂsﬁh? sirti-flat ¢W¢P)0u{14 293 - phenyl propyl ]

carbamate The sub-titled conpound was prepared from
tert-butyl {2-[(3
m/e 282 (M+H+, 100%)

'H NMR §(CDCL3) 7.36-7.30 (m, 2H), 7.27-7.20 (m, 3H), 6.82-6.76 (m, 1H), 3.62 (dt,
1H), 3.40-3.30 (m, 1EL), 3.19 (s, 2H), 3.05-2.95 (m, 1H), 2.60-2.50 (m, 4H), 1.29 (d, 3H)

¢) 3-[(2-{[(25)-2-Phenylpropyl]amino}ethyl)thio]propan-1-ol

The sub-titled compound was prepared from 3-[(2-0x0-2-{[(25)-2-
phenylpropyl]amino} ethyl)thio]propanoic acid (Example 28b), 1.83g) according to the
method of Example 26¢) to yield the sub-titled compound (1.19 g).

'H NMR §(CDCL3) 7.35-7.28 (m, 2H), 7.24-7.19 (m, 3H), 3.71 (t, 2H), 2.94 (sextet, 1H),
2.85-2.72 (m, 4H), 2.65-2.55 (m, 4H), 1.82-1.74 (m, 2H), 1.27 (d, 3H)



10

15

20

25

30

hydr oxypropyl )t hi o] ethyl}
[ (2S) - 2- phenyl propyl | carbamat e (Exanpl e 28d), 400 nm)
weacoewriding to the nmethod of Exanpl e 9b). The cPQUSE2006/000981
product was purified flash chromatography on silica
gel, eluting with 20% ethyl acetate in iso-hexane to
yield the 15 sub-titled c8mpound (280 ng). 1H NWR
8(CDCL3) 9.75 (t, 1H), 7.33-7.27 (m 2H), 7.24-7.14
(m 3H), 3.62-2.90 (m 5H), 2.81-2.29 (m 6H), 1.43
d) ta’rﬁBuWH){% [[Q(BZ%);ilr(Z)d)rf]prgbI)fl)ﬂﬁo]ﬁ)hyl}é(rZS) Bethenylpropyljcarbamate
ydr ox 2- 0x0- 2, 3-di hydro
The S@'@“kf@ﬁ&’@??ﬁ ‘XE%Prel?arﬁngQF’rﬁ/ ?y@m%} propyl )t hi o] d
phenggd? n‘pég}lu]r% fh%l)ﬁh@]@yd ﬁqnﬂl(lhxw@ agat &13hactirtiingdo the
S prepare
metlipd of ERymple Agilhio- wdﬂy}mwh;t@keﬁympm%ﬁé@ 1, 3-
benzot hi azol - 2( 3H) - one hydrochl ori de (Exanple 4b), 150
ng) and tert-butyl {2-[(3- oxopropyl)thio] ethyl}
m/e DE2@\r-BOTeny] moopy! | car bamat e (Exanpl e De), 201 rTg)

'H NMBAUGDCIAS BTV €8 289, T %ﬁmm SR E hBRJ B 301291

GH Jﬂng%%aﬂ gwgn’l%bt %@? hlano(:Pﬂ C@%ﬁ?%&%ﬁeﬁh@%@o yield
Exarl ¢ 29 &%”‘3839?0‘2%?34”‘”  SE2006/ 000981 87

e) t@t%ld?q[(iﬁoxqp(rgpyl)quq]%ygﬁg%zi(p ggy /nggr %%\'fl?%?atﬁ

The BE%?BM%&)E %ﬁ%gﬁéﬁa@d%rﬁ IRy q;zp%%] -

am no zot hi azol

hydm@yﬂﬁgﬂgthfm]Wylﬂ@a)hkphetrwlm@t;]sdb WAt (@a%mplﬁ ééé} é@o ff)«%m
scccs i Bedretit faPpimle . HRYHIRPE daiRl s

chr ARSI S dat o, @lutie Rwith 2% 2#Byt @-etate in iso-hexane to yield the
sub-titled compound (280 mg).

'H NMR §(CDCL3) 9.75 (¢, 1H), 7.33-7.27 (m, 2H), 7.24-7.14 (m, 3H), 3.62-2.90 (m, 5H),
2.81-2.29 (m, 6H), 1.43 (s, 9H), 1.25 (d, 3H)

f) tert-Butyl {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-oxo-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}propyl)thio]ethyl}[(2S)-2-phenylpropyl]carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 150 mg) and ferz-butyl {2-[(3-
oxopropyl)thio]ethyl}[(2S)-2-phenylpropyl]carbamate (Example De), 201 mg) according
to the method of Example 5e). The crude product was purified by flash chromatography
on silica gel, eluting with 1% concentrated aqueous ammonia and 10% methanol in

dichloromethane to yield the titled compound (180 mg).

m/e 562 (M+H+, 100%)

Example 29
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15

phenyl propyl ] carbamate (Exanple 28f), 180 ny)
according to the nethod of Exanple 27. The residue
woaso7parisii ed by reverse phase HPLC using a gr adirsRE2006/000981

elution of 10%to 30% acetonitrile in aqueous
trifluoroacetic acid to yield the titled conpound (59
ng). 10 me 462 (M+H+, 1009y 1H NVR 8(DMSO) 11.67 (s,
1H), 10.24 (s, 1H), 8.78-8.56 (m 3H), 8.39 (s, 1H)
7.40-7.33 (m 2H), 7.33-7.25 (m 3H), 6.93 (d, 1H)

4-H@dr 6Xy-Fel (1 R -hyGroky-2A-63-[@4[(29H-B7 (d, 1H), 3.22- 2.97

phesyprovgllpmiict gD rendyininoyih P -G RSt 26 -one
[ 2-(2-chl orophenyl yethyl] {2-1(3-{

[ (2R) - 2- hydr, xy 2- (4- hydr oxy- 2- oxp- 2, B-
di hydro- 1, 3°¢ razretT *5

am no}propyl)t i 0] Hethyl} carbamate X Cl HON
H S N H )

3 t hyl
3-[(2-{[2-(2ro Ayl ) &1 ] ami no} - 2- oxoet hyl ) t hi o
] propanoate W YN 027134 PCT/ SE2006/ 000981 88 The
sub-titled co & was prepared fron{ (3 -nethoxy-3
-oxopropyl)thl- acetic acid (1.17 g) and

Thekifiz 85 ﬂ&%d%ﬁ%%@a}eﬁt&yrékggbﬂtgl (213100} 2AERAGGLNG: hRiroxy-

2-oxpelypaitydrd- Zﬁngengc)thlazollﬁﬁ-gl)éﬂiﬁ]e(nhihb}lproﬁ;@ﬁﬂ@]dﬂjyl} [(25)- 2-

R R

&t Bk eﬂw 30%
e

69)
acetanmmlﬁdl arglem@s wupm@cmaqwoomd@ﬂmﬁleé cgmnyurtdo@? .r@)d
the sub-titled conpound (1.97 Q).

@,
D
o
=
o]
1
e
—r/

m/e 462 (M+E-+, 100%)

'H NMR 8(DMSO) 11.67 (s, 1H), 10.24 (s, 1H), 8.78-8.56 (m, 3H), 8.39 (s, 1H), 7.40-7.33
(m, 2H), 7.33-7.25 (m, 3H), 6.93 (d, 1H), 6.77 (d, 1H), 6.47 (s, 1H), 4.87 (d, 1H), 3.22-
2.97 (m, 9H), 2.73 (¢, 2H), 2.59 (1, 2H), 1.87 (sextet, 2H), 1.27 (d, 3H)

Example 30
tert-Butyl [2-(2-chlorophenyl)ethyl] {2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylJamino}propyDthiojethyl}carbamate

x
Y
HO N/\/\S/\/N
H

S
=0
N
H
OH
a) Methyl 3-[(2-{[2-(2-chlorophenyl)ethyl]amino}-2-oxoethyl)thio]propanoate
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me 302 (MtH+, 10099 1H NMR 5(CDCL3) 7.38-7.34 (m
1H), 7.26-7.16 (m 3H), 7.03-6.96 (m 1H), 3.59 (q,

wazag7/023325 (s, 2H), 3.01 (t, 2H), 2.74 (t, 21eyT/SE2008000981
(t, 2H) 15 c) 3-[(2-{[2-(2-Chl orophenyl)ethyl]am no}
et hyl )t hi o] propan-1-ol The sub-titled conpound was
prepared from 88

3-[(2-{[ 2-(2-chl orophenyl ) et hyl ] am no} - 2-
oxoet hyl )t hi o] propanoi ¢ acid (Exanple 30b), 1.979)

The %gﬂtledﬂt | é)bﬁnd Wes piep&re@l ﬁeﬁl[@naemb;ey _32E0)robyl)rioddestic haid
Su | e

(L1hgemd2 @c@m Fophany ety pgune Q9 (R asppiiing todepcthod ot
Exmyﬂ?%é%t?@ 5?4?%gféﬁ%ﬁwggoghenyl)etﬁy?f L7 (m

{2-1(3- hydroxypropyl)thlo]ethyl} carbamate 25 The

sub-title npound was prepared from3-[(2-{[2-(2
nﬂeé%ﬁ@Mﬁ% ﬂ%ﬁ@ethyl]anino} et hyl )t hio]propan- 1 -0

(Exanpl e 30c), 1.00g) according to the nethod of
Exanpl e 26d) to yield the sub-titled conmpound, (1,37

b) 3gD(2 -{[-@-Qlwreghensbeshy aming cdyxepthyl)hiqlpr opaegiciagil

..38-7, 31 979-3.70 (m
gﬂ @%6WF%%G%3@%?%§§&@%£@%2% , 2.73-2.51
°h1°‘%ﬁ51%¢%‘%“%%2&%” [SE000 DO0ST 90 ¢) oy i) i
te
to theznqthacef ‘%M %Y‘ﬁiﬂg ol ‘é’fﬁlﬁ AL %ﬁy o]
ethyl} carbamate The sub- tltled conmpound was prepared
fromtert-butyl [2-(2-chlorophenyl)ethyl] {2-](3-
nﬂeBQﬂﬂﬁXﬁbmb@@%)thio]ethyl) car bamat e (Exanple 30d), 420

s SEEEN st Pt B5, IR IRl R RIS et R 6
2H)9?bs (@th)':ﬁ@l (t5zrwf!z|74?(9‘%ﬁ§tm (temetate in |so hexane

‘the sub-fitled conpound (282 ng). 111 NWMR
5(CDCL3) 9.77 (d, 1H, 7.35 (d, 111), 7.22-7.12 (m

t 4-2.90
o Sl {léOg%h&vrggﬁw@eeﬁvﬁ%@o}éﬁwiﬁ%llf‘ﬁ?’a@-% 0
Thets@BItHIBﬂEMﬂnpound was prepared from 3- [(2 {[2-(2- chlorophenyl)ethyl]amlno} -2-
OXOh%]r %&S&%&&g? S(?lgll Sefn?p e géb) g%g){a[cSord ng fo H}é methed gf éxample
-7-yl) et hyl
26cf 1o 91f*%1¥9§u%t§ﬂeﬁ %@ by oY )ethyl ]

propyl bamate The titled conpound
mas pr epar ed from

S ARG SCa 52 o i LehiEr e (e Y3 84 (m. 61D,
273362, 4ﬁ5‘,d1.§7eﬁ bkt yin [ 2- (2-

d) tert-Butyl [2-(2-chlorophenyl)ethyl] {2-[(3-hydroxypropyl)thio]ethyljcarbamate
The sub-titled compound was prepared from 3-[(2-{[2-(2-

chlorophenyl)ethyl]amino} ethyl)thio]propan-1-ol (Example 30c), 1.00g) according to the
method of Example 26d) to yield the sub-titled compound (1.37 ).

m/e 274 (M-BOC)+H-+, 100%)
'H{ NMR §(CDCL3) 7.38-7.31 (m, 1H), 7.21-7.13 (m, 3H), 3.79-3.70 (m, 2H), 3.49-3.20
(m, 4H), 3.03-2.90 (m, 2H), 2.73-2.51 (m, 4H), 1.89-1.80 (m, 2H), 1.50-1.37 (m, 9H)
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chl orophenyl )ethyl] {2- [(3 -oxopropyl)thio] ethyl)

carbamate (Exanple 30e), 212 ny) 15 according to the
worbitod716f Exanpl e 5e). The crude product was parisE2®6000981

by flash chromatography on silica gel, eluting with

| % concentrated aqueous amoni a and 10% nethanol in

di chl oronethane to yield t$® titled conpound (176 np).
me 582 (MrH+, 100% 20 Exanple 31
7-[(1IR)-2-({3-[(2-{ [2-(2-Cnhl orophenyl)ethyl] am no}
e) teﬁtlﬁ‘ﬁ’ﬂyi gzodm& }ibﬁyl‘fkﬂhﬂ}{)z [@3 oxopropyl)thlo]ethyl}carbamate
hydr oxyet hyl ] - 4- hydr o 3/ Ia ql’@(z}(l Oﬂ? 3
The sOb-tifedjqompound was pegpared fiorg f@@ él“o 26

titl
hym?%pfc%)grc)%ﬁggﬁlgﬁg%ﬂ?? L@F%ﬁg 3?{1)8 @(‘5 ﬁ{fgaa@&d{hg to the method of
Exalﬁ’plh 95)” dMy: c&ic{eéprhdmtt mypﬂaﬁbd(ﬂ@ ghmmm aphy og silica gel eluting

with B RF S BBy Al ey yied pormeeed (B5ms
30f), 176 ng) according to the WO 2007/ 027134
PCT/ SE2006/ 000981 90 net hod of Exanple 27.

'H WRISGH‘ECM)S9 @7 663 (d, dthahdl-/- 1aémd3H) éd‘%atﬁ@@/&ﬁ -3.19

oo SR G 350 379 STREE FAET IO, 1%, 1

SO|Id collected by filtration to yield the titled
1) tegg gR%:lJ);Zd Qz(lglg;lr@ennlpgsthgi{% [ig%g(gz'\a/)ﬁ ﬁny)i%gg/%-i} g'yglrd)x?' ,ﬁ-OXO-
2,3- él}nxﬁfo(-gﬁ%]f ot:ﬁ% gg"l—zﬁg%ty ]aﬁn (a)p(ﬁ?'léh%ietﬁgﬂélrﬁﬂmam
The 2189 cdrhpound M)as pLepafed(from 2+EI§],R)-]2—AQH11Q 8-51}’(11@(}’@19&1] -4 hydroxy—l 3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 150 mg) and fert-butyl [2-(2-
chlorophenyl)ethyl] {2-[(3-oxopropyl)thio]ethyl} carbamate (Example 30e), 212 mg)

according to the method of Example 5e). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (176 mg).

m/e 582 (M+HH+, 100%)

Example 31 )
7-[(AR)-2-({3-[(2-{[2-(2-Chlorophenyl)ethyl]amino} ethyl)thio]propyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one
Cl
H
HO u/\/\ S/\/N

S>:o 2HBr
N
H

OH
The titled compound was prepared from zerz-butyl [2-(2-chlorophenyl)ethyl] {2-[(3-{[(2R)-
2-hydroxy-2-(4-hydroxy-2-0xo-2,3-dihydro-1,3 -benzothiazol-7-
yDethyl]amino}propyl)thio]ethyl} carbamate (Example 30f), 176 mg) according to the
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10 Exanple 32 tert-Butyl [2-(3-chlorophenyl)ethyl]
{2-1(3-{ [(2R)-2-hydroxy- 2-(4-hydroxy-2-oxo- 2, 3-
wdizbordeoi3d, 3- benzot hi azol - 7-yl ) et hyl ] PCT/SE2006/000981
am no}propyl)thio] ethyl} carbamate Y Oo HOC H

S>==0 N H OH a) Methyl

3-[(2-{[ 2- (3-chl or ophenyl ) &0hyl ] ami no)

- 2- oxoet hyl )t hi o] propanoate 1s The sub-titled conmpound

was prepared fronf(3-nmethoxy-3-oxopropyl)thio]acetic
mettadiod Exrhpte 279 JThamebidi@-w3-ditsblyed phesharlo)actiyfiqdamiting’o

.91 nl.) accordi.ng .0 the neth of ampl.e a)..to
bycbiope Sl a8 Eer e Bahiturn P2 geoy) TAr Bigel it
acetdBR8 anP@e BOlid collected by filtration to yield the titled compound (164 mg).

3-[(2-{[2-(3-Chl orophenyl ) et hyl]am no}-2-oxoethyl)thio
propanoic acid The sub-titled conpound was prepared

]
hydnod- [ (2-{[ 2- (3- chl henyl ) et hyl '
nﬂe%@%@%ﬁ%&t%¥yétLfo]égop;noafe ?Eggngrg éga)Y %?g%g?

'H NMRS(DMED) 11067 (81 Hip 1 0108l (0l HE RSB 60 2603H), 0. 51228l (hH),
sub-titled conmpound (1.97 g9). 25 me SOZ&k%HH+HE%£%%%
6,95V BB0F/1644113D), et (SEFDOEIOUSEII. 163, S 76-RoR (B¢ £95: 350 (&
y/ 7. 12-7. 07 1H), 7.04-6.97
2H),l%_.§'?6(t32.%)21.§9§1d1’.§§ %‘ﬁ)‘o‘,h)s. 25 (s, (ran),F?z. 84 (t, 2H),(.m

2.75-2.69 (m 2H), 2.66-2.60 (m 2H) c)

3-[(2-{[2-(3-Chl orophenyl ) et hyl ]
Exagﬁh%§§ethyl)thio]propan-l-ol 5 The sub-titled conpound

tert-mlgmmm%ﬁﬁéhm)eth 1] {2-f33-{[ﬁ1z?-2-hy_drox -2-(4-hydroxy-2-0x0-2,3-
_3-[(2-{[2-(3-chl orophenyl )ethyl]am no }-2-
dihysroet, heyzathiar g Topaetbyldamuiodpopybiisletindieprbamafe )
according to the nmethod of ample 26c¢) to yield the
sub-titled conpound (1.33 g).
O\T7O

HO N Cl

Y

S

o
N
H
OH

a) Methyl 3-[(2-{[2-(3-chlorophenyl)ethyl]amino}-2-oxoethyl)thio]propanoate
The sub-titled compound was prepared from[(3-methoxy-3-oxopropyl)thio]acetic acid

(1.17 g) and [2-(3-chlorophenyl)ethyl]amine (0.91 ml) according to the method of
Example 26a) to yield the sub-titled compound (2.06 g).

m/e 316 (M+H-+, 100%)

b) 3-[(2-{[2-(3-Chlorophenyl)ethyl]amino}-2-oxoethyl)thio]propanoic acid

The sub-titled compound was prepared from methyl 3-[(2-{[2-(3-
chlorophenyl)ethyl]amino}-2-oxoethyl)thio]propanoate (Example 32a), 2.06g) according
to the method of Example 26b) to yield the sub-titled compound (1.97 g).

m/e 302 (M+H-+, 100%)
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1H NWR 6(CDCL3) 7.25-7.17 (m 3H), 7.12-7.07 (m 1H),
3.75 (t, 2H), 2.92-2.76 (m 6H), 10 2.70-2.61 (m
wo®q7/02786-1. 79 (m 2H) d) tent-Butyl PCT/SE2006/000981
[ 2-(3-chl orophenyl)ethyl] {2-[(3-hydroxypropyl)thio]
ethyl} carbamate The sub-titled conpound was prepared
from3-[(2-{[2-(3 chIoropheﬁ}l)ethyl]an1no)
ethyl)thlo]propan | -ol (Exanple 32c), 1.33g) according
. the 15 nethod of Exagyle 26d) to yield the
HM@@K@DS&%B%&JM , 3H3.77. 1)) 7. Oﬁh(@l, bE) 7(Q4M’: BOa+H), 3.56 (dd,

2mp 329 ¢ AR oy E o vzt 2B g5 3675 06
(m 2H), 2.73-2.50 (m 4H), 1.88-1.79 (m 2H),
tert

1.49-1. 40 9 20 e
©) P2{(7('§ZdﬁTg§1an£ﬂP@%Yl}Pél’Yﬁ"ﬂPmP@tP¥%%MBfiﬁRi'ﬂyl -k hi o] et hyl )

T DAY S4B LSS AT, 0 GRBEA R 2
oxdejig ixiy jprapembictabidd Esthyle 38hY), b e} sccofduantpl the B2thpd of BRample

26T A B i s R KR €y ot ogr aphy o <111 ca

gel, eluting 25 with 20% et hyl acetate in iso-hexane

ield the sub-titled conmpound (292 ng). 1H NWR
' SREROLEPCBIY B R4, 1 71y 31T, DT 7.OTSo D, 3H, (25022.92996 (m, 6D,

2l e s b B a8

tert-Butyl

[ 2- (3- chloro heny th I % (5(3 {[(2R) - 2- droxY
d) 4 glorophenyl)e 2-] -hydroxypropyl)thlo]ethy }carbamate

Thﬁ?hﬁ’ng?ég%ﬁo)g‘?cﬁ fl%?{‘w‘%{l?% %Zx(rzraét[é % 2007/ 027134
chiPOPhSERBOG1 1800 dthyDRidTepsi-i o (Exconiesty), Wads)prapdingdo the

meljof 5 Erb1263] G35 RS Chmabvi Bl o by
gSOOPg) :Ed terL butgl[Eg oio ropyl)thio]ethyl)

nﬂ%gi%@ B C%E&éh?%@%%Ze) 212 ﬁg)pyaccordlng to th?.

1 W?%@ﬁ@ﬁ?‘é&&%@lgﬁﬁiﬁﬁéﬂﬂ%ﬁiﬁgé‘:ﬁ LT lhp R 319

(m) Mq)cgrsemsﬁg i) ar RO LD mpuyl pssamdg%&"@rxmt@amb (rhn%H)

di chl oronmet hane 'to y|eI the'titled conpotnd
me 582 (MrH+, 100% 10 Exanple 33

e) Zerh ﬁ?lé)l EZ (ﬁ tﬁoi%eﬁx})&h&ﬁ@g %&88%%§ﬁkﬂlgfemyﬂcaaﬂgrﬂgt}e
Théydr-tttgdedomyohind why pifepargd Trodr artoglliR 43-chto2dpikid)hetig] {2-[(3-
hydroxypropyl)thio]ethyl}carbamate (Example 32d), 420 mg) according to the method of

Example 9b). The crude product was purified flash chromatography on silica gel, eluting
with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (292 mg).

'H NMR §(CDCL3) 9.78 (d, 1H), 7.25-7.15 (m, 3H), 7.12-7.00 (m, 1H), 3.41 (d, 2H),
3.37-3.19 (m, 2H), 2.87-2.71 (m, 6H), 2.68-2.52 (m, 2H), 1.50-1.39 m, 9H)

f) tert-Butyl [2-(3-chlorophenyl)ethyl]{2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-ox0-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}propyl)thio]ethyl}carbamate
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HHONC HS>O2HBr N H OH The titled conpound was
prepared fromtert-butyl [2-(3-chlorophenyl)ethyl]
w20(7(037 13} (2R) - 15 PCT/SE2006/000981
2- hydr oxy- 2- ( 4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-benzot hi a
zol -7- yl)ethyl]am no}propyl)thio]ethyl}carbamate
(Exanpl e 32f), 172 ng) acco?ding to the method of
Exanpl e 27. The residue was di ssol ved in ethanol,
acidified wth 5% hydrobrom c acid and concentrated
Thej titledzompoumbas prephrghigm. 7-[(1 Rnded mind tlulryalrexyethiyt it -hydroxy-1,3-

benfiiegledir o e ostiiui Ry S0 20 BB

chickOfény1)Eh N QQWbp}]l}‘thﬁﬂetﬁ)‘i}calwmatd QE}éhﬁlp(leS.?uZe} H)12 mg)
8.74-8.58 (m 7287231{

accqndjng tg t}ggn?tgod g{%xan@plq Bex él“ he PF!)de pg;o gt yas purifjed by flash

chngm%ggr?{ﬂ%%é%walg& eé&@rﬁl P, cg&i:éﬁ%rgge&x’jgue%% §§m§dma Ad10%

methend] iBdickloromethane to yield the titled compound (172 mg).
[ 2-(2, 3-dichl orophenyl)ethyl]{2-[(3-{[ (2R)-2-hydr oxy-2
- (4- hydr oxy- 2- 0xo0-

m/e%583-(M mjdrlgot%t)?, benzot hi azol - 7-yl ) et hyl ]
am no} propyl )thio] ethyl} carbamate WO 2007/ 027134
PCT/ SE2006/ 000981 93 >(o Y C HONC HS N H

Example 33
7-[(AR)-2-({3-[(2-{[2-(3-Chlorophenyl)ethyl]amino}ethyl)thio]propyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one

H
HO N Cl
S

>:O 2HBr
N
H

OH
The titled compound was prepared from fert-butyl [2-(3-chlorophenyl)ethyl] {2-[(3- {[(2R)-
2-hydroxy-2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyljamino} propyl)thio]ethyl} carbamate (Example 32f), 172 mg) according to the
method of Example 27. The residue was dissolved in ethanol, acidified with 5%
hydrobromic acid and concentrated in vacuo, not to dryness. It was triturated with

acetonitrile and the solid collected by filtration to yield the titled compound (138 mg).

m/e 482 (M+H-+, 100%)

'H NMR §(DMSO) 11.67 (s, 11), 10.15 (s, 1H), 8.74-8.58 (m, 4H), 7.42-7.31 (m, 3H),
7.28-7.23 (m, 1H), 6.95 (d, 1H), 6.78 (d, 1H), 6.44 (s, 1H), 4.96-4.88 (m, 1H), 3.29-2.93
(m, 10H), 2.80 (¢, 2H), 2.65 (t, 2H), 1.98-1.85 (m, 2H)

Example 34
tert-Butyl [2-(2,3-dichlorophenyl)ethyl]{2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}propyl)thio]ethyl}carbamate



OH a) Methyl 3-[(2-{[2-(2,3-dchl orophenyl)ethyl]anm no)
- 2-oxoet hyl )t hi o] propanoate The sub-titled conpound
woaso7peepar ed fronf (3- met hoxy- 3- oxopr opyl ) t hi opPaTsE2®6/000981

acid (1.17 g) and [2-(2, 3-dichl orophenyl)ethyl]am ne
(1.25 g) according to the nethod of s Exanple 26a) to
yield the sub-titled conpod9dd (2.29 g). me 350 ( M+H+,
1009 b) 3-[(2-{[2-(2,3-Di chl orophenyl)ethyl]am no)

- 2-oxoet hyl )t hi o] propanoic acid 10 The sub-titled

conmpound was prepared from I 3-[(2-{[2-(2, 3-
di chl or ophenyl ) et hyl ] am no
} - 2- oxoet hyl ) t hi o] pr opanoat e |l e 343) 2. 299)

according to the nmethod of Exa

Ie 26b) to yield the

sub-titl edHoQnps 2, C1100% 15
1H NVR 8( CDCLB) 7NM31I—|) 211),
7.02-6.96 ( H)63.59(q, 2H), 3. 2H), 3.05
(t, 2H), 2.§ 72 2H), 2.67-2.62 (m 2H c)

3-[(2-{[2- (& ‘ orophenyl ) et hyl ] am no}
ethyl)thio] prop amr 1-ol The sub-titled conpound was
prepared fr onoH
3-[(2-{[2-(2, 3- drchloropheng ﬁethyl ] am no} -

2) Whetixyba+[tR{[P+(R3ediphlopehengletby ammm@egw@rhmhmy}oate

Thedi rhg{l P i e oyl R i Bl hiGh e eia
(1. 1(7@.9 -an (2 ydibﬁb?oph@ny(l}ﬂthyl]d)nm@(l?ﬁ )t accatding 18 tB2mthed of

(2?22_/9? 2.62 (m 4H)

Exalnréfs%ﬁ soywhﬁthq%b fzfée 24 pCT/ SE2006/ 000981
94 d) tert-Butyl [2-(2,3-dichlorophenyl)ethyl]
{2-[(3-hydroxypropyl)thio] ethyl} carbamate The

m/eHI-(M-H-ed08%hpound was prepared from 3-[(2-{[2-(2,3
di chl or ophenyl )ethyl]Jam no } ethyl)thio] propan-1-ol
(Exanpl e 34c), 1.169) according to the nethod of

{hl i L2-bx eéh dic adid
b St E il

The7SL®81ﬂkd$Qm@mmd1WS prvpami fr61@4ne(thyl -4 2-8.78-3. 71 (m

oo huatll o5y oLl i

to théinettof Example 26b) to yield the sub-titled compound (2.20 g).

m/e 336 (M-+H-+, 100%)
'{ NMR 8(CDCL3) 7.36 (dd, 1H), 7.18-7.14 (m, 2K), 7.02-6.96 (m, 1H), 3.59 (q, 2H),
3.25 (s, 2H), 3.05 (t, 2H), 2.78-2.72 (m, 2H), 2.67-2.62 (m, 2H)

c) 3-[(2-{[2-(2,3-Dichlorophenyl)ethyl]amino}ethyl)thio]propan-1-ol

The sub-titled compound was prepared from 3-[(2-{[2-(2,3-dichlorophenyl)ethyl]amino}-
2-oxoethyl)thio]propanoic acid (Example 34b), 2.20g) according to the method of Example
26c¢) to yield the sub-titled compound (1.16 g).

"H NMR 8(cpars) 7.34 (dd, 1H), 7.19-7.10 (m, 2H), 3.76 (t, 2H), 3.02-2.95 (m, 2H), 2.93-
2.84 (m, 4H), 2.72-2.62 (m, 4H), 1.88-1.80 (m, 2H)
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10 e) tert-Butyl [2-(2,3-dichlorophenyl)ethyl]
{2-[(3-oxopropyl)thio] ethyl} carbamate The
weoeumwtnetized conpound was prepared fromtert-buPgi/SE2006/000981
[2-(2, 3-di chl orophenyl )ethyl] {2-
[ (3- hydroxypropyl)thio] ethgl} car bamat e (Exanpl e
34d), 460 ng) according to fhe method of Exanpl e 9b).
The crude product mas purified flash chromatography on
i ca ting with 20% et hyl acetate in

d) F@éBﬁas!g’ﬁéi %1511 l%ﬂﬂcﬁhﬁl*hé)%hwl{@r[(Q-EW%WBﬂ(IQMMPrbamMe

Th SRS astekail il iodba b BEER™ S 00 1 o
dicBlofphenydeth(ytjamid)} ﬁth?l)ﬂﬁe]ﬂrdf»an-(lﬁﬂ (Exgmpld 38d); .18 ac&iding to the
me%%d(’gEégfa 18@?56}*8[?/ &6 the)subtifled pompeuandi@ 53@)-. 2- hydr oxy- 2

- (4- hydr oxy- 2-
0xo0- 2, 3-di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl ]
nﬂ%ﬁﬁ&ﬁ@%B@ﬁ&fﬂth@?@ethyI} carbamate The titled

' SRR DGR BRG0P IR 11 0. 2. 346 (. 20,

3. 4be.l)rm0(tng 2?1403t o%Q?lsll)(mrmH% W%hk@ram 1(85xp8PlE, AD) 1.483%85 (m,
ng) an er uty

9Hblchlorophenyl)ethyl]{Z [(3 oxopropyl ) thi o] et hyl }carba
mat e (Exanple 34e), 232 ng) 25 according to the nethod
of Exanple 5e). The crude product was purified by

e) tdraBhtyl (h(3rdichisraphsnydyetisil]{24¢-geipropylithiopethvi) tdrbamte
Thej °t€b%eﬂqdmpﬂt PREAE E oD P EPU PRS- &%M&”‘“ hiopegsiyl) 2
[(3 089{?18%6869 légl?c@grS n?:g[ FZS%&HJZ (@g ik %)Oac/c&%?rﬂggcé the method
of Iﬁmpze gb)DTdamcmdgpam@dwt et piyrifleddhish ojgomemeraphfiionjsilica gel,
ciufihE Vit 280 I azetaic ip isggheyans 1 S G R

H HONC HI SO 2HBr NH

"H NMR §(CDCL3) 9.78 (t, 1H), 7.38-7.31 (m, 1H), 7.19-7.03 (m, 2H), 3.47 (t, 2H), 3.39-
3.21 (m, 2H), 3.08-2.94 (m, 2H), 2.88-2.53 (611, m), 1.51-1.33 (9H, m)

f) tert-Butyl [2-(2,3-dichlorophenyl)ethyl]{2-[(3-{[(2R)-2-hydroxy-2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}propyl)thio]ethyl} carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 150 mg) and zert-butyl [2-(2,3-
dichlorophenyl)ethyl]{2-[(3-oxopropyl)thio]ethyl} carbamate (Example 34€), 232 mg)
according to the method of Example 5¢). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%

methanol in dichloromethane to yield the titled compound (180 mg).

m/e 616 (M+H+, 100%)

Example 35
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The titled conmpound was prepared fromtert-butyl
[2-(2, 3-dichl orophenyl)ethyl] {2-[(3- 5
WO RO@ZRR7134 hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3- di hydPOTBED0@00981
nzot hi azol - 7-
yl ) et hyl ] am no} propyl ) thio] et hyl } carbamate (Exanpl e
34f), 180 ngy) according to $he nethod of Exanple C.
The residue was di ssolved in ethanol, acidified with
5% )é/%robrom'c acid and concentrated in vacuo, not to

T-[@RY A1 (3+{2-(Fad-DichlexapheryD ethyliaminetpropyD thielethyhamine)-1-

by R T P bRk, ﬁhﬁ'ﬁﬁ' dlégf% "IH R

S(DVsO) 11.67 (s, 1H), 10.15 (s, Kk gu-8.59 (m
4H), 7.63-4n55 (m 1H), . 7.43-7. 4 95 (d,
1H), 6.78 (ﬁg, }\Aﬁﬁ : % 1H)
3.28-2.97 , 2.80 (t, 2H) 2H) ,
1.99-1.84 ( S Exanplygps6 7- ((1R)- { [2-(3-¢
[2-(3-Chlor [) '] am no} propoxy) et hyl ]

am no} - 1- N

hydr oxyet hyl ) f- hydroxy 1, 3- benzot hi azol -2(3H)-one CH
H 11z~ N~O—-RCl I~ H HOS H O 20 a) Ethyl

The(tatemee zsmrw@m DREEtr3inGerE bR [ﬂg@mﬁ%ﬂr@&@n&l%tﬁyl?{z -[(3-
de

d dropw se over to a vigorously

{[(%r%hséhoxssa(%rby@ﬁxw qu%ﬁﬁrhyd&l Atbenegthiezol{7110 ng) in

e FRRBRRE bR kB Surafnbdg@Ren! 108 Mbrdng g the

meﬂﬁb@ofmmme Onwdde pertiduedvasrdigoivat @t ethdrdo),, ac&kﬂiefch\ciﬂe g% t h

SR TN T TR

ace@gﬂmﬁ agfi@h?éoﬁ@ ch@cté:{HQ/ itillntd{l@rgt %a@%&%%o%ﬁlo{ﬁ%gﬁ (5% n dg)

MHz, CDC13) 6 4 23 (q, 2H) 4 08 (s, 2H), 3.81 (q,
m/e%—l%,(@/ﬁg_’méb@%)zm , 2.78 (t, 1H), 1.85 (quintet, 2H),
'H NMR §(DMSO) 11.67 (s, 1H), 10.15 (s, 1H), 8.84-8.59 (m, 4H), 7.63-7.55 (m, 1H),
7.43-7.34 (m, 2H), 6.95 (d, 1H), 6.78 (d, 1H), 6.44 (s, 1H), 4.97-4.88 (m, 1H), 3.28-2.97
(m, 10H), 2.80 (t, 2H), 2.65 (t, 2H), 1.99-1.84 (m, 2H)

Example 36
7-((1R)-2-{[2-(3-{[2-(3-Chlorophenyl)ethyl]amino}propoxy)ethyljamino}-1-
hydroxyethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one

HO S
'
a) Ethyl (3-hydroxypropoxy)acetate

Ethyl diazoacetate (5.5 g, 5.07 ml) was added dropwise over 1 h to a vigorously stirred
solution of rhodium acetate dimer (110 mg) in 1,3-propanediol (55 g, 52.2 ml) and stirred
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b) Et hyl
(3-{[ (4- et hyl phenyl ) sul f onyl ] oxy} pr opoxy) acetate 10
wansio2(134 hydr oxypr opoxy) acet at e ( Exanpl e 36a) PCB/SB209$/000981
was di ssolved in DCM (50 m), triethylamne (2.85 g,
3.93 m) added, followed by 4-nethyl benzenesul f onyl
chloride (4.9 g) and the r8ction stirred for 20 h.
Quenched with water, extracted with DCM washed wth
wat er and bri ne, dri ed (Na2S™4), filtered and
for e\faslenr 20 & ThevmizaieovasTeareddutoavptenak), eptuactad veith pijayl acetate

(2 R U ek DR RS 0 M i AR St oo
to @vethk Quils- hﬁ&‘ﬁccﬂh;bouﬁﬂa? aipht browe odX3.9(gyrH+, 100% 1H NWR
(400 MHz, CDC13) b 7.80 (d, 2H), 7.35 (d, 2H), 4.20
(q, 2H), 4.17 (t, 2H), 3.97 (s, 2H), 3.57 (t, 2H),
+ 1.96 2 1.28 (t, 3 20 Et hyl
nV@l 3-{ té?tqg%¥oxycaréghyrg[2 (3- cglorog%enyl)g%hyl]gWIn
H NMRSWM I )}HC@D@M’;‘ 5 4[5723 ((61321331 |4C0DNF80(P{1?3NBB;N(JIL)QH)@W 0é, 2HRQ.78 (1,
s sgl.ved in ,
1H5Tq|%t<ﬁy1n£ﬁh?ﬁ% 38 +1.171 m) added, followed by
ethyl (3-{[(4-

net hyl phenyl ) sul f onyl ] oxy} propoxy) acet ate (Exanpl e
b) Jabyl (sE@-mgthyiplenyhalfemylioxdpropoxylacetatel at 50 C for

ety SR ottt Bt 450 . A VTR RO Gt By D 50

triefbsilaraiat €23 | 3]9£ﬁﬂ§°ﬁde&;ﬁb‘mﬁﬁed/%31 hnl&ﬁiyﬂfen@ﬁ@sﬂfdn@ﬁchlonde (4.9
dried (Na2SM), filtered and evaporated in vacuo. The

g) andtheltractiensstisigdifer 2. @uenple?éiﬁﬂlélbwatﬁﬁ ex@aqteshwith PCAbHyashed
I
with V%ﬁ‘téf%ﬂfl%h@ d%fg%g@\ f 'fﬁt@ﬂ:@%ﬁﬂ %V& Ay B ‘%g 5 Trlrla )re.:sug,lg was

tit conpoun as a colourless gum
pumrﬁ@l %Oﬂasb M kirrin, chtGf8p gidEhP El0FnO Rith 38 FBTASHREREME00 8% the

7.19 3H), 7.07
SUbﬂble‘# “’g‘ﬁ%%ﬁlwﬁe@gﬂy 2H) 3(2]0 (H% 2H) g.mss

(m 2H), 3.25 (m 2H), 280(m "2H), 1.83 (m 2H),
1.43@&3, 9H), 1.28 (t, 3H). d) tert-Butyl
m/¢ 317 @IEH,d08KDeny| ) et hyl ] [ 3- (2- hydr oxyet hoxy) pr opyl | ca

ST 1 s SOEEIA
(s 3600)3. £ Ba0 1) 2348 3@1)313% (&ﬁQH')nl FR L., Lithium
orohydrlde (55 ng) added and stirre for 5 h.

Quenched wi th wat er extracted with ethyl acetate,

) BN R W SE o LI b e By acptate
[2- @Chmﬁophenyl)ethyl]amme (650 mg, 581 ul) was dissolved in DMF (10 ml),
triethylamine (850 mg, 1.171 ml) added, followed by ethyl (3-{[(4-
methylphenyl)sulfonyl|oxy}propoxy)acetate (Example 36b) (880 mg) and the reaction
stirred at 50 °C for 20 h. Cooled to 0 °C, di-t-butyl dicarbonate (1.0 g) added and stirred for
1 h. Quenched with water, extracted with EtOAc, washed with water and brine, dried
(Na2S0y), filtered and evaporated in vacuo. The residue was purified by flash column
chromatography eluting with 20% EtOAc/isohexane to give the sub-titled compound as a
colourless gum (700 mg).

m/e 400 (M+H", 100%)
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chr omat ogr aphy el uting with 20% et hyl

acet ate/i sohexane to give the sub-titled conpound 10
wago@/euidour | ess oil (510 ng). me 358 ( MrH+, PODAE20D5I000981

NVR (300 MHz, CDC13) b 7.19 (m 3H), 7.05 (m 1H),

3.7 (m 2H), 3.53 (m 2H), 3.45 (t, 21-1), 3.26 (m

AH), 2.80 (m 2H), 1.77 (m92H), 1.44 (s, 9H). 15 e)

2- (3-{(tent-Butoxycarbonyl) [2-(3-chlorophenyl)ethyl]

am no} propoxy) et hyl 4- nethyl benzenesul fonate
"H NofR (%MHZ CDCl3) 6 7.19 (m, 3H), 7.07 (m, 1H), 4. 21 (q, 2H), 4.05 (s, 2H), 3.40

S #léaﬁééz (BIEARIR P bt D LS LT J L Bt (6sm

trlethylan1ne (400 1) added, follomed by 4 20

neth yl benzenesul fonyl chloride (300 ng) and the
d) M&Bundrp-ﬁ-phl@dt)p@yb@hﬁll [3eZelyshrenyethexy)prapylearbamate

R e KR

36c) gES0ang) e disslved én WHS (Pudl), ﬂlltlﬁﬂlmbwréﬂydﬁhe (3l higdded and stirred
raphy eluting with 20% e

for 332&&”?%?@% B ter, exdragied avithrthd @Betf“iet vashed ithdume, drigd
N %S@Bl ﬁl‘t'érle@&tcd @J&B%&ég% YR0uo. ?1?6 df&ﬁu Wis b W&f@a}%&@coluﬂn

Chrafnafggi(aphy @Hﬂlng with BOZ/mthylll-a):q;taw;/ 1Ssﬁlexz(rte to 2 thedsubitlet] compound
336(t 2H), 3.16 (m 2H), 2.78

a”(@"‘ﬁ%i”‘kszg“ﬂ@ 3H), 1.72 (m 2H), 1.42 (s, 9H). 30

2-(3-Chl or ophenyl ) - et hyl am no] - pr opoxy} - et
nV?@%%ﬁiﬂ%)lﬁéﬁ}groxyethyF]- 4-

IH%@&ggzgggégiﬁ 781§O(Im 319" E0s" 8022874 9% t43%m), 3.53 (m, 28D,

3.45 (1] LHIRB- 2 (AYUED; 1. smyﬂ,rzngyevmm] 21y, hywr©)9H)1, 3- benzot hi
azol -2(3H)-one (100 ng) was dissolved in DMF (2 nl),
triethylamne (75.1 ng, 103.4 |) added, followed by

R L
nwﬁﬁnghmepﬁmunesulfonate (Exanmpl e 36e) (190 ng) and
erigiie] B8 ufr depebeiinfi- ingroSusRoBonShba it Xﬁafample 9

(5005 fwad ks Ok ENg DAK @d nﬁlﬁ\laﬁé%)amlﬂé lubg ::u?dada&ij | followed b

evapor at ed in vacuo. The'residue was di ssol ve
me@ylmenesmnylxh&nr)dedaMghmdi the reaction stired for 20 h. Quenched with

water, extracted with ethyl acetate, washed with aqNaHCOj; and brine, dried (Na,SOy),

filtered and evaporated in vacuo. The residue was purified by flash column
chromatography eluting with 20% ethyl acetate/isohexane to give the sub-titled compound

as a colourless oil (500 mg).

m/e 513 (M+H", 100%)

"H NMR (300 MHz, CDCls) § 7.79 (d, 2H), 7.33 (d, 2H), 7.19 (m, 3H), 7.06 (m, 1), 4.15
(t, 2H), 3.59 (t, 2H), 3.39 (t, 2H), 3.36 (t, 2H), 3.16 (m, 2H), 2.78 (m, 2H), 2.43 (s, 3H),
1.72 (m, 2H), 1.42 (s, 9H).

1) 7-[2-(2-{3-[2-(3-Chlorophenyl)-ethylamino]-propoxy}-ethylamino)-1-hydroxyethyl]-
4~ hydroxy-3H-benzothiazol-2-one
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stirred for 1 h. Toluene (5 m) added, evaporated in
vacuo and the residue purified by reverse phase HPLC
waoi20d7/0agBFA/ CH3CN as el uent. The sol vent was erapSEi0e/d00981
in vacuo, the residue redisolved in 10% aqueous
acetonitrile, agHBr (500 1) added and evaporated 10 in
vacuo to give the title cogfound as a white solid (80
ng). me 466 (MrH+, 100% iH NMR (400 MHz, CDCl13) 6
7.18-7.04 (m 3H), 6.98 (m 1H), 6.79-6.70 (in, 1H),

7- [(1ﬁ)H)§ Q&mﬁoﬁth}(d?bnyeﬁle] 44=£gdmﬁy 603 lﬂaili\zothfd)zol B3 H3oBe ZH0QmE) was
dissoBidjl.in MR m1)3ﬁleﬂy&ﬂm13@|(w 1 mg, 103 4 ulgbadded fo%lowe?i bgrr? (3-{(tert-
buto%y(c?%) )é)[%ﬂg i}%; o;glh eﬂﬁ@;ﬁ a%hcl}fi%)o[x&)?eﬂ{yl 4-methylbenzenesulfonate
(Exal%?fe ﬁem D ngd).a8d BRNE@dtioh ambd Ze-30 pefbhym h. Quincbdd with water

p ropyl} car bamat e X X ?
extraCled W-ﬂ@thyh aceptpte,zs@as@e.{i gf}t eater apgd lbype drle (Igl aszQ) fltered and
evapgﬁ%éétlk ?.&%) PhdleEiaLoGLAP Hﬁ%ﬂ/éﬁh%ﬂ/ﬁ(@r ?niqi&(z Iﬂ')%dded and

npound was prepared fromtert-b
stirrdd&of 2 h3Tolderml"(|S @il pdhﬁdyév)apoﬂagpu]m aad:maraad éhe(lgsmueggurlﬁed by

eSS A Sk LA SRR A B v
the rgs%lfe d\%{hg(t)l'vgcg%w oef chlébﬁst M{onaﬁleza%ﬁgﬁi SOO ml) f&ded exdbdvaporated

e sub-titled conmpound 2007/ 027134
in va‘aﬁérkcsgaé)&ﬁ/tﬂmgﬁmoumpaswmmo@@ 6) 7.51 (d, 1H),

7.32-7.25 (m 2H), 5.80-5.70 (m 1H), 5.16-5.11 (m
2H), 3.81-3.72 (m 2H), 3.40 (s, 2H), 2.94 (t, 2H
m/e3=6§(?\711 HiAo00m) 9H) 5 b) tert-Butyl

S d o or ophenyl ) et hyl j
s BB GRS 5 THG 700 B Gl TR Ol b0
6.50 (2 TH) &4 51280 ke, ), %9525 82 (A 4E1), 2.90-2.55 (un, SE), 1.65 (rm, 28D, 123

(m, 2H).

Example 37
tert-Butyl [2-(2,3-dichlorophenyl)ethyl] {3-[2-{[(2R)-2-hydroxy-2~(4-hydroxy-2-oxo-
2,3-dihydr0—1,3-benzothiazol—7-yl)ethyl]amino}ethyl)thio]propyl} carbamate

o

0] (@)
Cl
HO S N Cl
H
S
0
N
H

OH
a) tert-Butyl allyl[2-(2,3-dichlorophenyl)ethyl]carbamate
The sub-titled compound was prepared from fert-butyl [2-(2,3-
dichlorophenyl)ethyl]carbamate (5.4 g) according to the method of Example 13a). The
crude product was purified flash chromatography on silica gel, eluting with 5% ethyl
acetate in iso-hexane to yield the sub-titled compound (3.9 g).
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di chl orophenyl ) et hyl ] carbamate (Exanple 71 a), 3.9 Q)

according to the nethod of Exanple |1QGa). The crude
wonrodwetidwas purified flash chromat ography on BCIiSE2006/000981

gel, eluting with 50%ethyl acetate in iso-hexane to

yield the sub-titled conmpound (2.1 g). 10 1H NMWR

6(DMBO-d6) 7.50 (d, 1H), 7.¥2-7.26 (m 2H), 4.75 (t,

1H) 3.52-3.48 (m 2H), 3.42 (s, 2H), 3.22 (s, 2H),

2.94 (t, 2H), 2.57-2.50 (m 4H) 1.67 (t, 2H),

1.36-1.22 (m 9H) «c) tent-Buty

‘HW%@A&Q@?@‘&H&&%& W@%ﬁp%%ﬁ%% MILS185%F

BeM3t twt)y3. 2 roph tolyl ] {3-
ZH)E(g hyg%?(yg?%yﬁ???%f pr?pgr%}?afga‘rqran%’ﬂe(h?éxm%n%lé 37b),
820 ng) according to the nethod of Exanple 17c). The

b) %‘%}’E&gﬁ) Lf&uig hm}ﬂﬁ} ﬁfi‘éﬂv&{i)teﬁ%élég A)T@%ﬂo?@&@@%?ﬂﬁEyop%carbamate
Thel %b-thlea agmpbmdyuéglc pieﬁﬁdfm B%tg-témbh’@ﬁ ald;;dm;@l,mld (540 nm).

+ 9 tert t
diclﬁgo%gg%a&ghg%%ﬁ)g@ q:&} 3[ é g gcrzm{ rlilg % the method of
Exr%lg( A 10% g’lﬁﬁ 6131;&% p?od(létb\géné il ﬁég %18 h chromatoglﬁlghﬁ/ on silica gel, eluting

witla ﬁﬂ%@}lefd hwta)te i m?ﬁcwplt«} yichl tha melt-titlaheonppaune ¢2.¢ gyrpound
was prepared from
7-[ (1R) - 2- Ami no- | - hydr oxyet hyl ] - 4- hydr oxy-1, 3- 25

'H NMI@ 8{N8DAd6) 2’(53)'1')1 £ie7 *?Mdf 2C[h r)de 76 ﬁxalﬂfb 82408 (n320),

and tert-but - di chl or ophen ﬁ%
343?%5 EH2- b%béﬁ,ﬂlﬂ))&?ﬁ ] @y57}2é@(ma4ﬁl,é 6(7E€kéErBJ 3@72P,(m, 9H)
540 ng) according to the nmethod of Exanple 5e). The
crude product was purified by flash chromatography on

c) #rH-BeR [P2(2,3- ﬂiclﬂdrﬂghéﬂyl)htl@l]%-@(almﬁtﬂya)&lﬁd][ﬁﬂpﬁ(})ttﬁ'bamate
ammonj a and 10% net hanol in dichl or onet hane

The widrtifled sompewnd Wasieried Bemyeritbaty b-(3 %ﬂwh%qs%phenﬂ)%vl] {3-

[(2- %8%1%)?8@@&1@910@1’ IE:Q%)OG 98%[1%141 %‘7"*820]19"%? c ng to the method
of Exajr{pldR) 7c2- The efud8pfodp@- v(az pRrified ﬂhsirahpd)mﬂygl)aphmgﬂl jilica gel,

BT T LN T ————

di hydrochl ori de H HO C
m/e 306 (M-BOC)+H+, 100%)

d) tert-Butyl [2-(2,3-dichlorophenyl)ethyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 350 mg) and tert-butyl [2-(2,3-
dichlorophenyl)ethyl] {3-[(2-0oxoethyl)thio]propyl} carbamate (Example 37c), 540 mg)
according to the method of Example 5¢). The crude product was purified by flash
chromatography on silica gel, eluting with 1% concentrated aqueous ammonia and 10%
methanol in dichloromethane then recrystallised from acetonitrile to yield the titled

compound (190 mg).

m/e 616 (M+H+, 100%)
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S>02HC NH 5 OH The titled conmpound was prepared
fromtert-butyl [2-(2,3-dichlorophenyl)ethyl] {3-[(2-

WO 2p(7AR)132- hydr oxy- 2- ( 4- hydr oxy- 2- oxo- 2, 3 - di hpdT/SE1008000981
- benzot hi azol -7 yl') et hyl Jam no} ethyl)thio] propyl}
carbamate (Exanple 37d), 190 ng) by dissolving it in
dioxan (8 ml) and treating e solution with 4M HO in
dioxan (3 mM) with stirring at room 10 tenperature
for 18 hours. The resultant precipitate was coll ected
by filtration to yield the titled conpound (160 ny).

Exé&ﬁggﬁ (MrH+, 1009 'H NVR 8(DMSO-d6) 11.69 (s, 1H),

(s, 111), 9.22 (s, 2H), 8.78 (s, 4H), 7.57 (d,
7-[(18)-2+612-[(3 {{!23(223%l(lmopﬁbhyl)eﬁhﬁ&lﬁﬁo}ﬂﬂgbyl)ﬁnglzggﬁanggb)rl-
hyd( PFer 1“‘%‘%‘7"’@'% bé*ﬁ%"téﬁf‘ﬂ-%ﬁ%opﬁ dl‘?ﬁ}ochiogée 1. 94

(m 2H) Exanple 39 tent-Butyl cl

[2-(3-chlo phenyl)et hyl] {3-[(
[(2R)-2-hyg§ 7~ 2NEA Ry Z
di hydro- 1, 3- benzothi azol - 7- yI ) et hyI ] a
ropyl } car bapErt %S, O HOCI H S)=0

2007/ 027134SE2>99@/ 00098iE! 101 a) tert-Butyl

al 'yl [ 2- (3- chet ophenyl ) et hyl ] carbamat e The sub-titl ed
conpound was repé‘fed fromtert-butyl

[ 2- (3-chl oropE’nyI)et hyl]carbamate (5.4 g) according

tﬁle???ngHM%sogre&fmbrﬁ tgr§ bﬁgyl [2T&e5 Sfcﬁfjo?op%eny bje%}tlylmg'[(}

{[(2R) 2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yDethyl]amino} ethyl)thio]propyl} carbamate (Example 37d), 190 mg) by dissolving it in

) &t hyl ) t hi o] p
oH WO

dioxan (8 ml) and treating the solution with 4M HCI in dioxan (3 ml) with stirring at room
temperature for 18 hours. The resultant precipitate was collected by filtration to yield the
titled compound (160 mg).

m/e 516 (M+H+, 100%)

'"H NMR §(DMSO-d6) 11.69 (s, 1H), 10.22 (s, 1K), 9.22 (s, 2H), 8.78 (s, 4H), 7.57 (d,
1H), 7.43-7.34 (m, 2H), 6.92 (d, 1H), 6.77 (d, 1H), 6.45 (s, 1E), 4.97 (d, 1H), 3.18 (s, 6H),
3.09-3.06 (m, 4H), 2.87-2.85 (m, 2H), 2.68 (t, 2H), 1.98-1.94 (m, 2H)

Example 39

tert-Butyl [2-(3-chlorophenyl)ethyl] {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

H
o H/\/S\/\/N\/\©/C'
S
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chromat ography on silica gel, eluting with 5% et hyl

acetate in iso-hexane to yield the sub- 5 titled
woanpamand4 (3.9 g). 1H NVR 6(DVMSO d6) 7. 34- 7. 26 PCMSERI6K/000981

7.14 (d, 1H), 5.81-5.68 (m 1H), 5.15-5.09 (m 2H),

3.76 (s, 2H), 3.34 (t, 2H, 2 76 (t, 2H), 1.31 (m 9H)

10 b) tert-Butyl

[2-(3- chlorophenyl)ethyl]{3 [(2 hydr oxyet hyl ) t hi o] prop

carbamate The sub-titled conpound was prepared

) FrbRMBLARMBLC PhlaraplnabetBycarbamate

Thééé@!@%?t%ﬁ*&%ﬂ%b&ﬁﬁé@ é%ﬁﬁg@ﬂ?&&; ﬁm—%aﬁogfﬁhergi gl&l]carbamate

(5. ng)cmtu@rtimgas t}mmethodadf Exaasiie m)o Mat egida pfydudwss puritiad flash
%ﬂ)‘ t] 50% et hgo acetate i.n_iso-hexane to
Chrgﬁn%tpa <3 g¢h SRR aricetid agetyy in isg-herangyryield the sub-
mlefél( &19@3 )’35725(m 3H), 7.15 (d, 1H), 4.75 (t,
. 55- (m 2H), 3.38 (t, 2H), 3.17 (t, 2H),
276 (t 2H) 2.55-2.43 (m 4H), 1.70 (t, 2H),

‘et oy 5O R 7ot 7 28 Ly Pk 2T, 1805 815 68 - O 95100 (o,

2HABPRTRLST 2§)32{ 280D 1d & U was prepared from
?ertqgu ) tlt63 ?:Jhl or(gpzﬁgnyl )mg? hyll {3-[(2-
hydr oxyet hyI )th| o] propyl } carbamat e (Exanpl e 39b), 1200

v BT ol P LB P ap S B rpn o amac

Thessdbl-tﬁ&dgﬁfnpoﬁlhdJWamepambd RoRQ8erauhy bil@cetat e in
i so-hexane._to yield the sub-titled corrpound (760 mi;}E |
xample

chlowsphgnyl)othylleqrhimpte{Bample 32y 3.9 ) aceprding ioythe method
IOa[ 21‘ h(a%rlfd% ﬁﬂ&ﬁf&h%y f)l%rﬁ?%glzﬂcji]sh tgko%{a?o)g{éqphy on silica gel, eluting with 50%

ydr oxy- 2 roxy-2-o
ethSZI a:eetdtehy thoeheka®s foened d thv sabaitled cyinpetrhiyB 18 g).
am no}et hyl )thi o] propyl }carbanmate The titled conpound
was prepared from

'H XMt $RMROATE)033-7. by@hozﬂﬁbhxl(h ﬁ{)hx%gxxgg 335- 3391 (o0, 21,

benzot hi azol -2(3H) - one’ hydrochl ori‘de

3.38nfp) 2Hh B.1 et 21Ry16 (£.2H)32.55kH. ﬁ(mwéﬁle@(thQH) 147 1.36 (m, 9H)
{3-[(2-oxoethyl)thio] propyl} carbamate (Exanple 39c),
760 ng) according to the nethod of Exanple 5e). The

o BetyD [ RHB el déth k Ftilﬁﬁla
9 PCT/ SEZOOg;/JOOS 1emf?)2t %lﬁgo[gto obe?g *?‘Béﬁg%?"}?ﬁa te

Thep$ilileg CRRPRUN EoRERTES &P@d@fﬁ@@é e Coserphere Tt 3-1-

hycgg)y%ﬁﬁﬂ{ﬂ}lﬂﬂ lcn%ra t(ﬁ ﬁg@d ?ﬁg& Qéd:o%cﬁl@%to tﬁ? Hl‘eghod of

Exanige 589. (ke Ielﬂu,de :bﬁﬁﬁiﬁ:t wEsqanIﬂed ﬂ@éh chromatography on silica gel, eluting
with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (760 mg).

m/e 272 (M-BOC)+H+, 100%)

d) fert-Butyl [2-(3-chlorophenyl)ethyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b, 540 mg) and tert-butyl [2-(3-
chlorophenyl)ethyl] {3-[(2-oxoethyl)thio]propyl} carbamate (Example 39c¢), 760 mg)
according to the method of Example 5¢). The crude product was purified by flash
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7-[(1R)-2-(12-[(3-{ [2-(3-Choorophenyl)ethyl]
am no} propyl)thio] ethyl}amno)-1-
waydre2yBt hyl | - 4- hydr oxy- 1, 3- benzot hi azol - 2( 31 BLTSRZ006/000981
di hydrochloride H HOC HS >=02HCI NH 10 OH The
titled conpound was prepared fromtert-butyl
[ 2- (3-chl orophenyl )ethyl] {393 (2-{[(2R)-
2- hydroxy 2- (4-hydroxy- 2- oxo- 2, 3-di hydro-1, 3-benzot hi a
zol - ) ethyl ]am no} et hyl) t hi o] propyl } car bamat e
Chremfé’&tﬂp y 99 dyfica gelpelie with dVsewrditined aqupens agirommardsl 0%
I
melfiphg [Tt it SRR Hohbdtuiiie b Vi 8
corhpums (19hmgy.esul t ant preci pitate was coI | ected by
filtration to vyield the titled conpound (114 ng). me
482 (M+H+, 10099 1H NWR 6(DWVMSO-d6) 11.70 (s, 1H),

m/é|.§822(4jv[-(1§+ obd)), 9.21 (s, 3H), 8.82 (s, 1H), 7.42-7.31
(in, 3H), 25 (d, 1H), 6.93 (d, 111), 6.81 (d,
1H) 6.45 (s, 111), 4.99 (q, 111), 3.15 (t, 4H),
ExamBf sy 87 (m 6H, 2.84 (t, 2H), 2.68 (t, 2H), 1.94
Exanpl e 41 tert-Butyl

7-[ (m)(zsﬂzﬂ(so{[mmﬂmbl)@mbwuetﬁﬁ}a{nﬁiao{propyl)thlo]ethyl}ammo) 1-

h (ir( %t - hydr oxy- 2- - 0X0-
yroxyethgl-#- @%@ﬁ&‘é@hﬁ’%e?hl 41253@50%3] c&hymblomﬂe) sul f on
yl ] propyl } carbamat e WO 2007/ 027134 PCT/ SE2006/ 000981

103 OYO O N/H\QSWN\/UC'
H
S

>::o 2HCI
N
H

OH
The titled compound was prepared from ferz-butyl [2-(3-chlorophenyl)ethyl] {3-[(2-{[(2R)-
2-hydroxy-2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-
yDethyl]amino} ethyl)thio]propyl} carbamate (Example 39d), 150 mg) by dissolving it in
dioxan (6 ml) and treating the solution with 4M HCI in dioxan (2.5 ml) with stirring at
room temperature for 18 hours. The resultant precipitate was collected by filtration to

yield the titled compound (114 mg).

m/e 482 (M+H+, 100%)

"HNMR §(DMSO0-d6) 11.70 (s, 1H), 10.24 (s, 1H), 9.21 (s, 3E), 8.82 (s, 1H), 7.42-7.31
(m, 3H), 7.25 (d, 1H), 6.93 (d, 1H), 6.81 (d, 1H), 6.45 (s, 1H), 4.99 (q, 1H), 3.15 (t, 4ID),
3.04-2.87 (m, 6H), 2.84 (t, 2H), 2.68 (t, 2H), 1.94 (t, 2H)

Example 41
tert-Butyl [2-(3-chlorophenyl)ethyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylJamino}ethyl)sulfonyl]propyl}carbamate
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20

H OH The titled conmpound was prepared fromtent-butyl
[ 2- (3-chl orophenyl )ethyl ] {3-[(2-{[ (2R) -
wa-207ceosy - 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3 PCT/SE2006/000981
- benzot hi azol -7 yl) et hyl ] am no}
et hyl )t hi o] propyl } carbamat e (Exanple 39d), (50 ng) by
dissolving it in s acetonitl@3 e (15 n) and a sol ution
of oxone (80 ng) in water (15 m ) added for the
m xture to be stirred overnight at room tenperature.

The m xture was concentrated extracted w th ethyl
acetate and the organic | ayer/phaken with brine then
dried with sodiumsulfateto ncentrated to a
solid which was recryst lised ffomacetonitrile (21

ng). 10 nf @0Q14 09 QP Cl
7-1 (1R - 2- ({ 2] ( Sﬁ%phenyl '] am no)
propyl ) sul f ony eg hyl } am no) - 1-
hydr oxyet hyI -1, 3-benzot hi azol - 2( 3H) - one
di hydr ochl orq deg-/Q NSNC HOS>02HO NH 15
CH The titled corrp%und was prepared fromtent-butyl
[ 2-(3-chl oroploenyl )ethyl] {3-[(2-{[(2R)-
2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3- di hydr o-
The tméqqlzqg\mpoalszpvagprepared from z‘ert—butyl [2-(3-c 10ropheny1)ethy1]{3 [(2-{[(2R)-

| | b
2y e S B s Y B R PR "G oxan (1
yl)dﬂly)l]aﬁﬁﬂo}teﬂ@&ﬁhmﬁrdﬂ%} ca¥attiateqExiiple 39W), kKD mighbyldissciving it in

with stirring at 20 roqQm tenper re f
g%'«l}lﬂke (I%@D prcka sqlutipn c%roasevepﬁ%% lwsatee&ﬁa &P the mixture
to Ho kbR A bl A AN A A e T RS n?%%%?%ﬁﬁéé ot Phractad
w1thfet115rl acwteﬁ@%chtbeb@antcrlayee shaken guithduize tlzamrviedavithosogliven silfate to

0
be ct:or}l%ertltlrattelf t% 5ol ?c‘iil \glajé, rgcrggzﬂliség §or?1 ]ééetgr%lﬁlg 2 111%8)

/e 614 (M+H+, 100%)

Example 42
7-[(1R)-2-({2-[(3-{[2-(3-Chlorophenyl)ethyl]amino}propyl)sulfonyl] ethyl} amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one dihydrochloride

O
1 H

S N Cl
HO N/\/ \\\/\/
H (0]
S

/\'—__O 2HCI
N
H

OH
The titled compound was prepared from fert-butyl [2-(3-chlorophenyl)ethyl] {3-[(2- {[(2R)-
2-hydroxy-2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yDethylJamino}ethyl)sulfonyl]propyl} carbamate (Example 41d), 21 mg) by dissolving it in
dioxan (1 ml) and treating the solution with 4M HCl in dioxan (0.4 ml) with stirring at

room temperature for 18 hours. The resultant precipitate was collected by filtration and
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5 Exanple 43 (+l-)-tent-Butyl [2-(phenyl)propyl]
{3-[(2-{ [(2R)-2-hydroxy- 2-(4-hydroxy-2-oxo- 2, 3-
wdizboydeoi3d, 3- benzot hi azol -7-yl ) ethyl] am no}  PCT/SE2006/000981

et hyl )t hi ol propyl }carbamate X OO HO N~/S~~/ INH S

N H OH10 a) (+/-)-tert-Butyl

al 1yl [ 2- (phenyl ) propyl ] car if4at e The sub-titl ed

compound was prepared from (+/-)-tert-butyl

[ 2- (phenyl ) propyl ] carbamate (5.8 g) according to the
puriﬂfiiai Byﬁl@vaﬁe ﬁmaﬂmmﬁa)g gradienteiutbe ofi5adG0% avetenituleiif Agrtous

ash _chromat Qgraphy on silica gel, eluting with 5%

ammonfate vigdd thertiled gompamdl 3188k o yiel d t he sug- titled

compound (3.7 g). 15 1H NWR 6(DVSO d6) 7.29 (t, 3H),

7.20 (d, 2H), 5.72-5.62 (m 1H), 5.06 (d, 2H), 3.70
m/e 684 (M1H), 1®8%)6 (s, 1H), 3.23 (s, 2H), 3.06-3.03 (m

1H, 1.33 (m 9H), 1.15, (d, 3H) b) (+/-)-tert-Butyl

[ 2- (2- phenyl ) propyl ] {3-[ (2-hydroxypropyl)thio]propyl}c

Exash te 28 The sub-titled conpound was prepared from
+T-)-tert-butyl allyl[2 (p_henyl)propyl]carbamate
(+/-x-@xﬁwé [bﬁ&??ylﬁ’rppgﬁ{1{51K@t{E@F)r&'lt}’@r?ﬁ&ﬁiihﬁé50"(3]1’2"”‘0'2’3'

. npd .+ Hh I ohi ash

e e R S S AL e
acetate in iso-hexane to yiel e sub-titled conpound
(3.3 g). WD 2007/027134 PCT/ SEZ006/ 000981 105 1H NMWR
8(DMBSO-d6) 7.30-7.26 (d, 2H), ©L9.16 (m 3H), 4.74
(2t;991I2-|)§943.(50 (1q, ZW. 30 (s, ¥11)]| 3.08 (t, 2H),

. 99-2. HD ~83 _& 39 H, 1.32
(s, 9H), 1.16 J(s, BH 5 c) (+/-)-tent-H
[ 2- (phenyl) pr I -[ (2- oxoet hyl )t hi 0]
e

o

Z

gyl } car bamat

Iz

OH
a) (+/-)-tert-Butyl allyl[2-(phenyl)propyljcarbamate
The sub-titled compound was prepared from (+/-)-tert-butyl [2-(phenyl)propyl]carbamate
(5.8 g) according to the method of Example 13a). The crude product was purified flash
chromatography on silica gel, eluting with 5% ethyl acetate in iso-hexane to yield the sub-

titled compound (3.7 g).

'H NMR 8(DMSO-d6) 7.29 (t, 3H), 7.20 (d, 2H), 5.72-5.62 (m, 1H), 5.06 (d, 2H), 3.70 (s,
1H), 3.56 (s, 1H), 3.23 (s, 2H), 3.06-3.03 (m, 1H), 1.33 (m, 9H), 1.15, (d, 3H)

b) (+/-)-tert-Butyl [2-(2-phenyl)propyl] {3-[(2-hydroxypropyDthio]propyljcarbamate
The sub-titled compound was prepared from (+/-)-fert-butyl allyl[2-
(phenyl)propyl]carbamate (Example 77a), 3.7 g) according to the method of Example 10a).
The crude product was purified flash chromatography on silica gel, eluting with 50% ethyl

acetate in iso-hexane to yield the sub-titled compound (3.3 g).
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The sub-titled conpound was prepared from
(+/-)-tent-butyl [2-(phenyl)propyl] {3-[(2-
waydrezyt hyl ) t hi o] propyl} carbanmate (Exanpl e #8DBE2000000981
ng) according to the nethod of Exanple 17c). The
crude product was purified flash chromatography on
silica gel, eluting wth ZH%ethyl acetate in
i so-hexane to yield the sub-titled conpound (300 ng).
.10 nme 252 ((MBOC) +H+, 1009 d) (+/-)-tent-Butyl
H NMR EBAS0Id6 3391726 G, RHR-721-7.16 (m, 3H), 4.74 (&, 1H), 3.50 (q, 2H),

330,00 B, S0P E R S0 R DU 1 ST 2 g 192 65 91D, 116

(s, 3Dhyl ) thi o] propyl} carbamate 1s The titled conpound
was prepared from
7-[ (1R) - 2- Ami no- | - hydr oxyet hyl ] - 4- hydr oxy- 1, 3-

o R RS B A it
e e e > Py Db opSB (3 (2-
by YA DBy ARt e (E GG A 10a 0P AT Sarins Gihymetsad of

Exa$ipld £7)9%he cﬁhb}bfoﬂﬁct%a{srbuﬁ%é@ ARGEM:6BA1BErPRHEP B a gel, eluting
amoni a and 10% net hanol” in 20 di chl or ofret hane t hen

with 2Q0%08ivh Reetale i ise-berane ée pisld the kub-tided sosmmpund B 00imged
compound (180 ng). nme 562 (M+H+, 100% 25 Exanple
44 (+/-)-7-[(1R)-2- ({2-[(3-{[2- (phenyl) propyl]
m/e@52 (B OEYHH+,1100%) et hyl } am no) - 1-
hydr oxyet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one
di hydrochl ori de WD 2007/ 027134 PCT/ SE2006/ 000981 106

O B S ARl LRI Lm0
dihydxof1,3-behzatRazgl-7-yl)ethyl]amino} ethyl)thio]propyl}carbamate
Thelqﬁgrgi%)é%bgﬁr{(ﬁ \;vgsy f)jrfagaég& 1%;,%(79['&13)32_%5%8! 1%y]&r§iy%ﬁlr}]fl7]94¥-ﬂyiz(ﬂg€y-l,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 220 mg) and (+/-)-tert-butyl [2-
(phenyl)propyl]{3-[(2-oxoethyl)thio]propyl} carbamate (Example 43c¢), 300 mg) according
to the method of Example 5¢). The crude product was purified by flash chromatography
on silica gel, eluting with 1% concentrated aqueous ammonia and 10% methanol in

dichloromethane then recrystallised from acetonitrile to yield the titled compound (180
mg).

m/e 562 (M+H+, 100%)

Example 44
(+-)-7-[(A1R)-2-({2-[(3-{[2~(phenyl)propyl]amino}propyl)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one dihydrochloride



yl ) et hyl]am no} ethyl)thio]propyl}carbanmate (Exanple

43d), 175 ng) by dissolving it in s dioxan (6 nm) and
wonreetenig4t he solution with 4M HC1 in di oxan (BCEH/SER006/000981

with stirring at roomtenperature for 18 hours. The

resultant precipitate was collected by filtration to

yield the titled conpound (8% ng). me 462 (M-H+,

100% 10 1H NWR 6(DVMSO-d6) 11.69 (s, 111), 10.21 (s,

1H), 9.18 (s, 1H), 8.92 (1H,s), 8.76 (s, 1H), 8.65

(1H5s), 7.37-7.31 (m 3H), 7.29-7,25 (m 2H) 6.91 (d,

, (d

1H), 6.78 (dHold 6 s N4. 9 1H),
3.39-3.22 (m /116/%4%3. 5 ( ' 2.95
(quintet, 2H), (q, 2H) 2.62 t 1.90

e

(quintet, 2H) g_:

(R)-(+)-tert-B (pheny)pmpyl] {3-1(2-

[ (2R) - 2- hydr oxyF 2- (&- hydr oxy- 2- oxo- 2, 3-

di hydr o-1, 3- benggpt hi azol - 7-yl ) et hyl ]

am no}et hyl ) thio] propyl }carbamate X O/O HONNN H
Th&itkdd compdunOitasiprepated @‘ﬂ)‘n (t+é-r)42‘eerutyyl [2-(phenyl)propyl] {3-[(2-{[(2R)-2-~

by o QR S e B SRR - butyl [ 2

yl)étﬂillﬁdi‘ﬁﬁh% Fb"tl%g)ﬂlubﬁﬁép?@}'@ﬁﬁgfﬁgb (?ﬁ‘ﬂ%’gﬁ%g% gWB 9110% %Xtdlik%olvmg it in

s diopeT(éaEl G0 roTEshe scmﬁlpwmm Hebin diowanf(2 Sdnb) vatbtstirring at
rooﬁp{e&gglgﬂgg %}mé h% > I"Ilhe Q%gﬁgﬁt é)IregcléiL lten\ga Q(l]!g{;ﬁéé %? tftﬂ:}['cl’uon to

I n xane
ylemhaﬁﬂwcdrﬂp&mgX84ﬂngb.Nl\/R 6(DI\/ISOd6) 7.29 (t, 3H), 7.20
(d, 2H), 5.72-5.62 (m 1H), 5.06 (d, 2H), 3.70 (s, 5
1H), 3.56 (s, 1H), 3.23 (s, 2H), 3.06-3.03 (m 1H),

m/d 483 (UM e0%) 15, (d, 3H)

10 "HNMR §(DMSO0-d6) 11.69 (s, 1H), 10.21 (s, 1H), 9.18 (s, 1H), 8.92 (1Hs), 8.76 (s, 1H),
8.65 (1H,s), 7.37-7.31 (m, 3H), 7.29-7.25 (m, 2H), 6.91 (d, 1H), 6.78 (d, 1H), 6.45 (s, 1H),
4.96 (d, 1H), 3.39-3.22 (m, 1H), 3.10 (4H, t), 3.05 (s, 2H), 2.95 (quintet, 2H), 2.83 (q, 2H),
2.62 (1, 2H), 1.90 (quintet, 2H) 1.28 (d, 3H)

45

15 Example 45
(R)-(+)-tert-Butyl [2-(phenyl)propyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

T o
Y

N
HO H/\/S\/\/ v\©
S

>::Q
N
H

OH
a) (R)-(+)-fert-Butyl allyl[2-(phenyl)propyl]carbamate
20 The sub-titled compound was prepared from (R)-(+)-terz-butyl [2-
(phenyl)propyljcarbamate (5.2 g) according to the method of Example 13a). The crude
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b) (R-(+)-tert-Butyl [2-(2-phenyl)propyl] {3-[(2-
hydr oxypropyl )thi o] propyl} carbamate The sub-titled
woanpamand4was prepared from (R)-(+)-tert-butyl pariSgijoz0009s1
10 (phenyl)propyl]carbamate (Exanple 45a), 4.2 g)
according to the nethod of Exanple 10a). The crude
product was purified flashi@hromat ography on silica
gel, eluting with 50%ethyl acetate in iso-hexane to
yield the sub-titled conmpound (3.3 g). 1H NWMR
prod@c(t R Enefdd g%s'ﬁQ:hYongegB)grdphy%TD silich. g1, Tutih@ with 5% ejhyl deefate in
1 30 (s, 4 3.08 (t, 2
lso-hzxw-tqy@hi@ﬁﬁu&aﬂed@ 3(43% (2 39H%t, 2H),(1. 32H)
(s, 9H), 1.16 (s, 3H) c) (R - (+) tert-Butyl
[ 2- (phenyl ) propyl ] {3-[ (2- oxoet hyl )t hi o] pr opyl } car bamat
'H NMRBEDMISI)-816)t 7. 290(t 3B 3,20 4d \ED, R pe2eeh, lEp.06 (d, 2H), 3.70 (s,

U R 0 R R HPORYTNL i et b ot £0.288)

1000 ng) according to the nmethod of 20 Exanple 17c).
The crude product was purified flash chronmat ography on

b) (R)A(Herrrgityl B-@eplegyDprapylli®de2et hyl acetate in

I SO- hex e | d the sub titled conmpound (800 ny).
hyd’iﬂ"EP‘?j’! &i"é&é‘ Py d) (R)-(+)-tert-Butyl

The %@5 ﬁ@éﬂ?&b\fﬁ PoRh@ Rk breg&eﬁ(ﬁ%n{ (R)- (+) tert—butyl allyl[2-

ydr oxy-

(
@heaynprépﬂwrWt@cE@emﬁa a)affoz?/ g)ﬁcwryl@ugﬁg% earsthod ot Fraoyrie, 102)-

The) s E}pg&%ﬁf \&?sr }gﬁ h?lag-lf'@tﬁ&glﬁ‘!ogﬁg? 6991%@9 %gg%fﬂﬂ%:gd% ethyl

acetite iz Bbhierae!to 2(&&1-bhe(mlet1ﬁgdjcconﬂduodl(3ié gQ Exanpl e 4b), 160
ng) and (R)-(+)-tert-butyl [2-
(phenyl) propyl ] {3-[ (2-oxoet hyl )t hi o] propyl } car bamat e

zi }Egk%tphf%d%% ﬁ@%ﬁﬂﬁa 2185 §91 07 19 (m L) hle4rqra11H9cB SIf(thH)

e crude roduct was puri f

3. 300@4&@3@@(6@@ 23- ®ﬁ4s§mL 1dp 268 (¢, 2é1)u2 B?u@t %Hi H 3’]20)@ 9H), 1.16
( 3§]r<:;ncentrat ed aqueous ammoni a and 10% net hanol in
S chl oronet hane then recrystallised fromacetonitrile

to yield the titled conpound (65 ng). WO 2007/027134
¢) (%ﬁ#ﬁ@zoﬁﬁfy@@ﬁ&ﬂﬂenynpﬁ m[@ﬁﬁoéﬂmymhmnﬂﬂﬁm}&mmh@

Theanb A - oRpRPETSIPraFA o ey-arr-bub T2 (pHeBy S (3-1-
hydwgtgy%&ﬁfﬂéll*ég %ﬁﬂ&%é KF%}%‘I@@%W@UO@EQJ acebralde tB M method of

Example 17¢). The crude product was purified flash chromatography on silica gel, eluting

with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (800 mg).
m/e 252 (M-BOC)+H+, 100%)

d) (R)-(H)-tert-Butyl [2-(phenyDpropyl] {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-oxo-
2,3-dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate

The titled compound was prepared from 7-[(1R)-2-Amino-1-hydroxyethyl]-4-hydroxy-1,3-
benzothiazol-2(3H)-one hydrochloride (Example 4b), 160 mg) and (R)-(+)-tert-butyl [2~
(phenyl)propyl]{3-[(2-oxoethyl)thio]propyl} carbamate (Example 45¢), 260 mg) according
to the method of Example 5¢). The crude product was purified by flash chromatography
on silica gel, eluting with 1% concentrated aqueous ammonia and 10% methanol in

dichloromethane then recrystallised from acetonitrile to yield the titled compound (65 mg).



HS >-02HC NH OH The titled conmpound was
prepared from (R)-(+)-tent-butyl [2-(phenyl)propyl]
wo 20(7(027134 PCT/SE2006/000981
[ (2R) - 2- hydr oxy- 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- ben
zot hi azol -7 10
yl ) et hyl ] am no} et hyl )t hi o] p}%yl }carbamat e (Exanpl e
45d), 63 ng) by dissolving it in dioxan (2 m) and
treating the solution with 4MHCO in dioxan (0.8 m)
with stirring at roomtenperature for 18 hours. The
ipitate was collected by filtration to
We;ﬁw*?ﬁﬁé 1tglbtt%?ed conmpound (25 ng). 15 me 462 ( MtH+,
100% 1H NWMR 6(DWVMSO-d6) 11.69 (s, 1H), 10.21 (s, 1H),

9. 18 (s, 1H), 8.92 (1H,s), 8.76 (s, 1H), 8.65 (s,
—""}115)—4% 7.31 (m 311), 7.29-7.25 (m 2H), 6.91 (d,
(R)J(H)-7-[gll§82 E{d [(ﬂ-{gb(pﬁe [{r‘éwﬂ-mmoéﬁlr g@P{lﬂo]eﬂH‘y’l}amm%) -1-

hydrgxiyethdi-4- mexy-t,SaEn@@rhmpH(ﬂﬂ B2 d(ihydrmlﬂpndg 90
(quintet, 2H) 1.28 (d, 3H) 20 Exanple_47
(S)-(-)-tertButyI H
[ 2- (phenyl ) pi*BR '
- 2- 0x0- 2, 3- di hydr menzot hi azol -
am no} ethyl) ] psopyl } car banat e V\D 2
PCT/ SE2006/ 00D981] 1)9:0( OYEHCIHO NN~/ S\/~/N\ H S N
H OH

OH

The titled compound was prepared from (R)-(+)-tert-butyl [2-(phenyl)propyl] {3-[(2-
{{(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yDethyl]amino} ethyl)thio]propyl} carbamate (Example 45d), 63 mg) by dissolving it in
dioxan (2 ml) and treating the solution with 4M HCl in dioxan (0.8 ml) with stirring at
room temperature for 18 hours. The resultant precipitate was collected by filtration to

yield the titled compound (25 mg).

m/e 462 (M+H+, 100%)

'"H NMR 8(DMSO-d6) 11.69 (s, 1H), 10.21 (s, 1H), 9.18 (s, 1), 8.92 (1H,s), 8.76 (s, 1H),
8.65 (s, 1H), 7.37-7.31 (m, 3H), 7.29-7.25 (m, 2H), 6.91 (d, 1H), 6.78 (d, 1H), 6.45 (s, LH),
4.96 (d, 1H), 3.39-3.22 (m, 1H), 3.10 (4H, 1), 3.05 (s, 2H), 2.95 (quintet, 2H), 2.83 (g, 2H),
2.62 (t, 2H), 1.90 (quintet, 2H) 1.28 (d, 3H)

Example 47
(S)-(-)-tert-Butyl [2-(phenyD)propyl] {3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino}ethyl)thio]propyl}carbamate
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a) (S)+)-tent-Butyl allyl[2-(phenyl)propyl]carbamate
The sub-titled conpound was prepared from
woO3o7(02)B3tert - butyl [2-(phenyl) propyl ] car banat eCTS®#286/000981
g) according to the nmethod of Exanple 13 a). The crude
product was purified flash 5 chromat ography on silica
gel, eluting with 5% ethyll08cetate in iso-hexane to
yield the sub- titled conpound (4.2 g). "H NWR
6(DVSO-d6) 7.29 (t, 3H), 7.20 (d, 2H), 5.72-5.62 (m
1H), 5.06 (d, 2H), 3.70 (s, , 3.56 (s, 1H), 3.23
(s, 2H), 3.06-3.03 (m 1H), 3 (m 9H), 1.15, (d,
3H) 10 b) (S)-(-)-tert-Butyl
[ 2- (2- phenyl) propyl ] {3 [ (2- hydr\ﬁ/pr ppy | )th| o] propyl }c

arbamate b co sprepared from
(S)-(-)-tert- " aIIyI [my ) pr dpy| J|car bamat e
4.2, 09) according to the“eghod of

(Exanpl e 47a)

Exanpl e 10a) es}_lr:@e product was puri f| ed flash
chromat ogr a 1ca gel, eluting with 50% et hyl
so-hexane to yield the sub-titled

is acetate in
compound (3.443y. 'H NVR 6(DVBO-d6) 7.30-7.26 (d,

211), 7.21-7.16 (m 3H), 4.74 (t, 111), 3.50 (g, 2H),
a) ( @pteétSBut&rbuylﬂ-Qﬁe(lyl)pmplyuczﬁbaaate 94 (m 1H), 2.53

The @91) t{t@ﬁ.p})rqp@md &Eﬁ ra'p_gred %romz(SS f') ter't_l)outyil[Zlgher{ﬁ)pr(%iﬁ]c%%amate
(4.8 gface tb)u&rﬁembai %E%E{caﬁﬂm@mgt Tk kvidic @}cmuopwhs}mﬁhdrﬁash

-titled conpound prepared fro ne sub
chro(r@og(ap)ly vasilich gely tlufing wih ép(yq:t)lblra(gatﬂe] n {53) }[eeigne to yield the sub-

r ox t hi o] propyl } car bai nate (Exanple 47b), 500
“ﬂe%mpf&%g LE?% to the method of Exanple 17c). The

crlude prolduct was purifi ﬁd flash chromat ography on
i1 20%
e bty 3 i DaeSit ST BRaRhes Dy s o
H) ;ﬁ’gﬁ%ﬁ%{ g)%f)a P §§’3‘°<§2<9f?q§3t e?atgér%uﬂ)ol 151 @, 2139
[2 (phenyl)pmpyl]

b) (%)—Q— %Rﬁ (%_ hydr o] %Pé}{#[( @ﬁ?g&any}ﬁghm%mpyl}carbamate

The %ﬁﬁl‘ﬁ'ﬂ%& &x?éd%ﬁl@ Rk }p%a%r}ﬁin@ (S-(Therttivfledygpmound was
(phei’lprbe)'l-] Quatamate (Bxampllr H36).ct hg) qccqupp}gdp dhemgthgd of Example 10a).

The f Augﬁgai ér%e%)ﬂagg g?roéﬂ %?eﬂ){hg oh ?ﬁﬁ:g Eéﬁa)ggklg% 3&@&1 150% ethyl

acetﬁt% 1£ (s% 1% o )hidld fHehibriolpy bompandaBete. (Exanpl e 47c),
0 nmg) according to the nmethod of Exanple 5e). The
crude product was purified by flash chromat ography

"I NMR 8(DMSO-d6) 7.30-7.26 (d, 2H), 7.21-7.16 (m, 3H), 4.74 (¢, 1H), 3.50 (9, 2H),
3.30 (s, 4H), 3.08 (1, 2H), 2.99-2.94 (m, 1H), 2.53 (t, 2K, 2.39 (t, 2H), 1.32 (s, 9H), 1.16
(s, 3H)

¢) (S)~(-)-tert-Butyl [2-(phenyl)propyl] {3-[(2-oxo0ethyl)thio]propyljcarbamate

The sub-titled compound was prepared from (S)~(-)-tert-butyl [2-(phenyl)propyl]{3-[(2-
hydroxyethyl)thio]propyl} carbamate (Example 47b), 500 mg) according to the method of
Example 17c). The crude product was purified flash chromatography on silica gel, eluting’
with 20% ethyl acetate in iso-hexane to yield the sub-titled compound (350 mg).
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on silica gel, eluting with 1 % concentrated aqueous
amoni a and 10% net hanol in 10 di chl or omet hane t hen
woear7yetiahl i sed fromacetonitrile to yield thePCTSEz®H6/000981

conmpound (65 ng). me 562 (MtH+, 100% Exanple 48 15

(S)-(-)-7-1(1R)-2-({2-[(3-{[ 2- (phenyl ) propyl ] am no)

propyl)thio] ethyl}am no)- 110

hydr oxyet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2(311) - one

di hydrochloride H HOH S >02HCI NH OH The titled
m/e 2OPMHBOCYaEHpi@¥ay ed from (S)-(-)-tert-buty

[ 2- (phenyl)propyl] {3-[(2-{[(2R)-

2- hydr oxy- 2- ( 4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-benzot hi a

d) (sg )Zerte i c}i%ﬂéﬂyll)%%@q}{@l[m kiltbmh?awlzl@anﬁmmm—oxo-

V|ng It in dioxan

2,3- dih)vdmrdl,Stbeeraotm@zoiﬁeflkﬂmlamnomh)ﬂ)tmp*@lpyl}ﬁarana

1l g B S OO RS oo

benidtlhlhicﬂlm(ﬂﬂl) b hyMiredhtbride €Exdriple db); o s mghand 45)- Q’-r)})ert—lﬁﬁyl [2-
2 1H NVR S( DVBO. d6) 1_83 %550 ])I-Q :

(phqul)gxppyg 3- ﬁ_(@boxogthllgﬁn(cgprogyb} carfargate é]i)f.q e 46)y7 (188 ccording

to t};egneth%cggiﬁé? gﬁple %_%'j) ’ng c&d’(e@r@&hcﬁ Whs ﬁﬁe?%y%&;s_})? cl%@mﬁﬂ)graphy

on 7@ geD 2Iutidg W%E@wﬁﬁﬁ%@@mouﬂmmrll@@n@ dIO%]IH‘DthaHOI m

dlckggfﬁmqﬁu@{le’: tl-%pﬁe’:crg?t%gse(lgﬁ) régﬁe:tontlt%ﬂeeé y(lafi Q%t%@fpg}@ound (65 mg).
(quintet, 2H) 1.28 (d, 3H) Exanple 49 5 tent-Butyl

1nm¢%ﬁ$§éh - 2- (ghenyl)propyl]{3-[(2-{[(2R)-2-hydroxy-2-(

2, 3- dlhydro 1, 3- benzot hi azol -7-yl )et hyl] am no)
ethyl)thio]propyl}carbanate X

Example 48
(S)-()-7-[(1R)-2-({2-[(3-{[2-(phenyl)propyl]amino} propyl)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one dihydrochloride

H
HO S N

S>:o 2HCI
N
H

OH
The titled compound was prepared from (S)-(-)-tert-butyl [2-(phenyl)propyl] {3-[(2- {[(2R)-
2-hydroxy-2-(4-hydroxy-2-o0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)thio]propyl} carbamate (Example 47d), 84 mg) by dissolving it in
dioxan (2.5 ml) and treating the solution with 4M HCl in dioxan (1.0 ml) with stirring at
room temperature for 18 hours. The resultant precipitate was collected by filtration to

yield the titled compound (47 mg).

m/e 462 (M+H+, 100%)
'H NMR §(DMSO-d6) 11.69 (s, 1H), 10.21 (s, 1H), 9.18 (s, 1H), 8.92 (1H,s), 8.76 (s, 1H),
8.65 (s, 1), 7.37-7.31 (m, 3H), 7.29-7.25 (m, 2H), 6.91 (d, 1H), 6.78 (d, 1H), 6.45 (s, 1H),
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OYO HOH S >0N H OHa) tent-Butyl
allyl [ 2-nmet hyl - 2- (phenyl ) propyl ] car banat e The
weumwtnetized conpound was prepared by di ssol vi ngCT/SE2006/000981
tert-butyl [2-methyl-2 10 (p henyl)propyl]carbanate
(3.5 9g) in DWW (15 m). Sodium hydride 60%in oil
(0.68g) was rinsed with isbhexane and then added to
the solution and heated at 50C for 2 hours to give a
br own-red suspensi on. Wien cool, allyl brom de

1.9
4.964d, 1Was3-3%ded (amdH),Pel On(i4idt, s 20043 2Hheh? e@uinet, a&), 2.83 (q, 2H),
C the reaction. Wen
265@%{&?19&@8}?{@; 1 énc ed with brine and
extracted with ethyl acetate (x 3) with the conbi ned

Ex extracts dried with 15 sodium sulfate to concentrated

a brown oil. This crude product was purified
ey [SARRRPAPRLA B (B P2 B A it -o

2 3silbydn0t-l,3_~dbenznthmmld7-y]2etﬁ@l] ghinolﬂhMM]@BMBd}@ﬁl)arﬁa@?
(t, 24, 7.21 (t, 1H), 7.10 (d, 2H), 5.54-5.47 (m
1H), 4.94- 20 4.87 (m 2H), 3. (d, 2H), 3.07 (s,
2H), 1.45 (s, 911), 1.36 (s, b) t ent-Butyl
[ 2- et hyl - 2- (2- phenyl ) propyl ] {3- -

hydr oxypr op t hi o] propy%rpégégg
.80 Q)

compound wa

accordi ng to thiespebhod of Exanple WO 20 27134
PCT/ SE2006/ OO 1)2=Q Oa). The crude product was
purified flasF ORmt ography on silica gel, eluting
with 50% thyI acetlate in iso-hexane to yi eld the
sub-titled co und(ng) 1H NVMR 5(DMSO-d6) 7. 28

» i palh 21‘9;1([2 Q”é‘#ﬁ"ﬁ@’eﬁ;%é‘%é’& fle %‘ﬁH}“afs;l( § . 2&|)H) 2. 44
The sub-2thdd, cotnpdbngd tvas ﬁich)ared b9 'dlsé(ﬂymg ke s-bityH[2- (nsthyBE-I)
HE ORI Ay D gh B [ amD Sedisem e i €0 &) g 6h§Re) wes

ring<dlaiBARBRane and then added to the solution and heated at 50C for 2 hours to give

e The sub-titled
2- met hyl -

a brown-red suspension. When cool, allyl bromide (1.9 ml) was added and the mixture was
heated for a further 2 hours to complete the reaction. When cool,the mixture was quenched
with brine and extracted with ethyl acetate (x 3) with the combined extracts dried with
sodium sulfate to concentrated to give a brown oil. This crude product was purified by
flash chromatography on silica gel, eluting with 5% ethyl acetate in iso-hexane to yield the
sub-titled compound (2.80 g).

'H NMR 8(DMSO0-d6) 7.27 (t, 2H), 7.21 (¢, 1H), 7.10 (d, 2H), 5.54-5.47 (m, 1H), 4.94-
4.87 (m, 2H), 3.45 (d, 2H), 3.07 (s, 2H), 1.45 (s, 9H), 1.36 (s, 6H)

b) tert-Butyl [2-methyl-2-(2-phenyl)propyl] {3-[(2-
hydroxypropyl)thio]propyl}carbamate

The sub-titled compound was prepared from zers-butyl allyl[2-methyl-2-
(phenyl)propyl]carbamate (Example 49a), 2.80 g) according to the method of Example
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The sub-titled conpound was prepared fromtent-butyl
[ 2- met hyl - 2- (phenyl ) propyl] {3-[(2-
waydre2yt hyl ) t hi o] propyl } carbanmate (Exanpl e 2ODBE2000000981
ng) according to the nethod of 10 Exanple 17c). The
crude product was purified flash chromatography on
silica gel, eluting with 26 ethyl acetate in
i so-hexane to yield the sub-titled conpound (300 ng).
me 266 ((M BOC)+H+, 100% d) tent-Butyl
10a). 2Tneedrhdd pradiqp was pluificcofissh]chf@adt¢gaghy on silica gel, eluting with 50%

ethé(a%et%fﬁ 53‘2% Bl ke ‘%"?}PB%W@ [P &k nojethyl)th

i o] pr opyl }carbamate The titled conpound was pr epar ed
from7-[(1R)-2- Am no-| - hydrox etthL drox%/
' iR bpinicamol 20 48 (hy B, Ko 4B 42150 21,

o0 TR VTSR 2, SRR A g . o

300 ng) according to the nmethod of Exanple 5e). The
crude Froduct was purified by flash chromatography 20

¢) igr{-Ruty Bamg@yl-Ze(phemﬂ@rﬂpylhBr[%-ewmwlaﬂwpa&&mate

i %
TAFERRCR Aol G AROARE LR o Pnat) B AREAS I ) Bfrogyl (-0
hych:@iypﬁlyt)ﬂmé]ﬁﬂ)plyﬁ):arbama (BXEmpIMdbh), 60_@6@ a@brdixgtythemsthod of
Exagxiéléj if%_ g‘bé/ ;:Jljlzl-fi ; %idilg‘{ \ﬂ% [}ung'%.fi ﬁéﬁé %.r Xtoé&{aﬁ? Xrll Lilica gel, eluting

w1tH 2@'%%/}@ btk uflrsbxlemféxo gqe% ﬁae @a@hﬂwz&hpo%a fdoo Iﬁ%

drochloride H >==0
XMzB@@)HPCﬁ,OQ%QO%/ 000981 113 The t|t| ed conpound
was prepared fromtert-butyl

[ 2- et hyl - 2- (phenyl ) propyl] {3-[(2-
d) fe{r(-BEin@ thlhbﬂﬁﬂW@Wﬁﬂ)MWH{Q‘f(z-{mﬂi-a -idydato Xy 2H(O-hydroxy-2-oxo-
enzot hi azo] - 7-
2 3141%;4 BPW(SWF‘}I&;{YB%FM%‘“{'B}%'?ﬁl)@‘lﬁlgl‘i?PY‘}f@rhﬂ?atﬁy
ThéHifh d {ad PrepSle@X%dth b Aol 1 BRI A IRA-hydroxy-1,3-
: utloﬁ)‘6911 %‘{a ﬁﬁe I n fﬁ&ﬁz % ﬁ%ﬁ%s}ﬂirr%é’w
berabth1azol-2(3H) one hydrochloride (Example 4b) 150 mg) and fert-butyl [2-methyl-2-
(phenyl)propyl] {3-[(2-oxoethyl)thio]propyl} carbamate (Example 49c), 300 mg) according
to the method of Example 5¢). The crude product was purified by flash chromatography
on silica gel, eluting with 1% concentrated aqueous ammonia and 10% methanol in

dichloromethane then recrystallised from acetonitrile to yield the titled compound (60 mg).

m/e 576 (M+H+, 100%)

Example 50
7-[(1R)-2-({2-[(3-{[2-methyl-2-(phenyl)propyl]amino} propyl)thio]ethyl}amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one dihydrochloride

H
S N
HO H/\/\/\/ﬁ/\©
S

>:o 2HCI
N
H

OH
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5 roomtenperature for 18 hours. The resultant
precipitate was collected by filtration to vyield the
woibd7ad7isenpound (15 ng) nie 476 (M-H+, 100% RETNER06/000981

6(DMSO-d6) 11.69 (s, 1H), 10.21 (s, 111), 9.18 (s,
1H), 8.92 (1H,s), 8.76 (s, 1H), 10 8.65 (s, 1H), 7.26
(d, 1H, 7.20-7.15 (m 4H)1136.86 (d, 1H), 6.68 (s,
1H), 4.56 (s, 111), 3.39- 3.22 (m 6H), 2.54 (s, 6H)
1.62 (s, 2H), 0.95 (s, 6H ) Biological Assay

The tﬁt&ﬂ% &E cﬁba.ﬂfr@ﬁh@&ﬂﬁ&ﬁ tertBufse {z-mﬂ@par@hergnpf@m{'s -[(2-

rown in RPM (Roswel | Park i al

{[(2R)fzsluydrwye3( prgy- 2o %ﬂkhgdro hé%e{lwﬂwz S (foetal
yl)et}?yg]v Imglgq:.} gﬁ)é(ﬂml%@g g)yé e (E%%gﬁl@ gr9d)CGb lrx%) W Qi%s&%ﬁl‘gﬂt in

ontarnin
dioxdhU(infl) bhEeledting lﬂlmmoathBl?{M H5Ch ﬁ@axa@é(]) Bsnlﬁwnwgtd@mg at

roongg{n\é@erz‘ggg g); (r} g mﬁwtgqrs] e\xélg Ee_smkﬂt%{g %é%%as 2 ?thg ﬁ%@?ﬁ%& byl_ﬁltlja%o to
yleldftﬁ?ﬁﬁédo&y?r}é%uﬁ&’@f ng H292 cells was renmpved, ri nsed

PBS sphate buf fered saline) and
reIoI a_ced w th 10 rrL Accut aseTM cel | det achnent
S fi ) FIl asks were incubated for 15 mnutes in
m/e ﬁ%th%""gﬂlf ncubat or at 37C, 5% CO2. The cell

'H b%gﬁ%?ﬁﬂs@jd 8yas. @%Mf@dmw(d lm) aeld @ m) sm;(eﬁds@,cs T6x(s, 1H),

medi a (‘cont ai ni ng 10%
mj

8.651(s, g ED1 ARG mg)mw 20-085 %my 68), ée‘mé Hé} 6rﬁ§ (s 515604 ééﬁa dH),3-39-

322t%ghé\%§iﬁ@ii&§ef?2eé 13?3295&14 Iate and the cells

i ncubated overnight in a humdified incubator at 37C,

. 5% CO2. The culture media was renoved, washed twi ce 30
BlOlﬂglt_iﬂl’.w@YL assay buffer and replaced with 50 L assay
EX‘pe.ll"liél‘ﬁgl'Dr&\;%hﬂ% were rested at room tenperature for 20

nimates arter which tine 25 L of rolipram (1.2 mM nade
up in assay WO 2007/027134 PCT/ SE2006/ 000981 114
c 11buffer contai ning 2.4% (v/v) dinethyl sul phoxi de) was
Cell.pueparatioBs| | s were i ncubated with rolipramfor 10
H297 B Geredhdeh i RPN (Rd)sl%lltf&ﬂt Megipialhigttufaymeteiunp cagairing,
concentrated stocks in ass buffer, co tﬁn ni n%r4%

10% @u/))F R Gf?tfhhgyme@h?g})aé §2 -SHRERNG N e ECTE SV 10
I.ncupat e
B L T

wer@RgvEdioRlomald BAR Bapesagddadt adrinvaslilitiGoroe/pe) week.
di met hyl sul phoxi de.

Experimental Method

The media from flasks containing H292 cells was removed, rinsed with 10 mL PBS
(phosphate buffered saline) and replaced with 10 mL Accutase™ cell detachment solution.
Flasks were incubated for 15 minutes in a humidified incubator at 37°C, 5% COx. The cell
suspension was counted and the cells re-suspended in RPMI media (containing 10% (v/v)
FBS and 2 mM L-glutamine) at 0.05 x 10° cells per mL. 5000 cells in 100 uL were added
to each well of a tissue-culture-treated 96-well plate and the cells incubated overnight in a
humidified incubator at 37°C, 5% CO,. The culture media was removed, washed twice
with 100 pL assay buffer and replaced with 50 uL assay buffer. Cells were rested at room

temperature for 20 minutes after which time 25 pL of rolipram (1.2 mM made up in assay
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The reaction was stopped by renoving supernatants,
washi ng once with 100 L assay buffer and repl acing

wei20d7/08013L | ysis buffer. The cell nonol ayer waBCTSB2Z®5/000981
at -80C for 30 mnutes (or overnight). 10
Al phaScreenTM cAMP det ection The concentration of cAWP
(cyclic adenosi ne nonophospidate) in the cell |ysate
was determ ned using the Al phaScreenTM net hodol ogy.
The frozen cell plate was thawed for 20 minutes on a
buffep E@{tﬁ%ﬁn@@k@% (‘ﬁ/b}?dlgibﬂlyﬂsuq:fhokide) wed dddeys é?bﬁs wers incubated with

ra dt 6- I wh
colipinplen 86 FGBTAASE VBE TGP ISELROIOBEN UFHF H) *SHD S Heen Tied

e B R Ao
wereaea@® e forl@atis)ies uhmonddadentire akihalwelipragregnednirafpminghe

assex MRG0T 9nd galcbicts reattiian i b il aside
EnVi s

e T ST Sl o

buffér@h§ ?é'ﬂ)‘lafcﬁ{g Wills S0VBL 8y sieh Tt Tael céiynmcsleyeems fltoeeraat -80°C for

calibration curve determned in 20 the same experinent
30 mirgites(os oeameightd cAVP concentrations (made up in lysis

buffer in a 96- well tissure-culture-treated plate and

frozen/thawed al ongsi de the test sanples) and
Alplasteet & AMP detettien same prot ocol . Concent rati on

The GeneRiAE GRS (oo PR HERD KL S sie was
dete}'n[ﬁFxEd {ﬂﬁhﬁthA@h leStcyeeﬁmme%%l@ By, e’ﬂh@ﬁoz’i:nfcéﬂ @Ialtmas thawed for

alvetot maxi nrum activity determ ned for
20 riiputaDores platei sha]ecact}henzls) 1elx pethe nelh{ysafﬂf Freas transferred (95 % wely

whﬂfg)%im% %gﬁ{a EE %&%Yg?xﬁge?g%}qgldfpegé@bé\?aﬁvfﬁ ol dgq}l% V(;lnl%es of
domjf:) %}/ <§SE(§>9€O ﬁl!&ct 0RBith %ﬁn}ﬁﬁ{%h%mmg gt f@lf 30315(1?&1@63) and

Ivity le 4
acce@tcﬁ beddspmsaddedlto. eﬁcmwé’ll a@&mﬂa@e @cqlqpt@i at rgoPm Bpa?%art@re for 10

homﬁ B %}93&3{% %@%fpﬁagcreenm s@%gleﬁa%rr%éa%urga u'é“ﬁQ laﬁ‘tﬁ?l‘éhs(f&lvp

spectrophotometer (Perkin-Elmer Inc.) with the recommended manufacturer’s settings.

cAMP concentrations were determined by reference to a calibration curve determined in
the same experiment using standard cAMP concentrations (made up in lysis buffer in a 96-
well tissure-culture-treated plate and frozen/thawed alongside the test samples) and
detected using the same protocol. Concentration response curves for agonists were
constructed to determine both the pECs and Intrinsic Activity. Intrinsic Activity was
expressed as a fraction relative to the maximum activity determined for formoterol in each
experiment. The results obtained for a representative selection of the compounds of the

Examples are shown in Table 1 below.
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Cell preparation H292 cells were grown in 225cn®
flasks incubator at 37C, 5% CO2 in RPM nedi um
woanmizaenizmg, 10% (v/v) FBS (foetal bovine ser uRLTARZDOZ000981
nmM L- gl utam ne. 10 Experinental Method Adherent H292
cells were renoved fromtissue culture flasks by
treatment with AccutaseTNisel |l detachnment sol ution
for 15 mnutes. Flasks were incubated for 15 m nutes
in a humdified incubator at 37C, 5% CO2. Detached
cells were re-suspended in RPM nedia (containing 10%
(v/v) FBS and 2 nM L-glutamne) at 0.05 x 106 cells
per nL. 15 5000 cells inTa®@®lL were added to each well

of—a—tissuc-cultyure-treatgg- 96-wWel I piat e - dR&ivi
c Sompound pf Si%e TR hsidAivity

ted overnight ifica hum dilfi ed | ncubator At

37GxamER2. The|culture <idia was rlenmoved andOcel |'s
were washed twice with 100 L assay—b
wi tBxas®le 4 assay %Jffer (HB&8 sol uti on| containi Ng 10mM

Lenea MV gl uggse) . CelT's{ were resfped at

HERES pHFA-4—=and
ro Speraturelfor 20 minutes after which tine 25 |

of 2Onidd 8pram (1.2 nmM made.0up in asspy buffer 1.0

caont Fll ninga 2 AO/C \_I'/ \'I\ dl n‘let h\l! cul nhase

ada) oo ol el 1
7 D AEA LI SALA ZA UC}%D ucu.
CelBxemplerle i ncubated with $8iipramfof 10 mi nut’es

af ter—whith—tTme test conpoundS were added and the
cells were incubated for 60 m nutes at room
AltetrRifive Aalroiiérgic flh@ediated cAMPiproductiomncent ration in the
assay was 300 Mand final vehicle concentration was
1.6% (v/v) dinethyl sul phoxi de. The reacti on was
Cell by renovi ng supernatants, WO 2007/027134
06/ 000981 116 washing once with 100 gL assay
H29bedlfsevera pebwieinl2a6¢ma) flasks indmbatgt ati 378Cs5 B EPain R%M@n@dgpm

nonol ayer was frozen at -80C for, .30, mnutes. (or
contgoent Gy ARl weimieaaprdd o] |- ESine

concentration of cAMP (cyclic adenosi ne nonophosphat e)

in the cell lysate was determ ned using Al phaScreenTM
Exparimhdmoad Methgd The frozen cell plate was thawed for 20

' | at ker,. th :
AR5, &l B By BB B G RGl, Bipby bl b
AccihseDT Bl Yadorhdan e Qe W deiaed. i Kinskb eatsincubated for 15 minutes

pre-incubated with biotinylated CcAMP, was adde(? t.0
in a bahlifw] incehatbrahd7 6l 4VeCOncptashed calls WetsieERsatedpREM

£ O oo, | he _ 90T MBI RARIL.
me%éo _ léi‘g{%ulg)tf’ LVQ‘,’)%%%HQ&&\E .LO%EH‘?B@%’? E‘ggﬁg? omet er w
5006 B&iskh M0GLBYerd Bedel tiveddh wdlkofaatsenavenitiec reated 96-well plate and
manufacturer’'s settings. cAMVP concentrations were
the ebéls éncubated obgrnight isradnieedified incshaPbatai’ o @ (HQee The culture
med?e? \Evgsr {erc])%gd !cu{]d ct:e gwsé?errv%as o8 %{/fcg%vrll& 100 pL assay buffer and replaced

with 50 pL assay buffer (HBSS solution containing 10mM HEPES pH7.4 and 5 mM

glucose). Cells were rested at room temperature for 20 minutes after which time 25 pL of
rolipram (1.2 mM made up in assay buffer containing 2.4% (v/v) dimethylsulphoxide) was
added. Cells were incubated with rolipram for 10 minutes after which time test
compounds were added and the cells were incubated 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,
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usi ng standard cAMP concentrations. Concentration

response curves for agonists were constructed and
wdat@/as4fitted to a four paraneter |ogistic eqUSE2H/000981

to determne both the is pECS50 and Intrinsic Activity.

Intrinsic Activity was expressed as a fraction

relative to the maxinmum actliévity determ ned for

fornmoterol in each experinment. Results for conpounds

of the invention are to be found in Table 2.

washaeatd with 1 0AREaysy bifeAtidaBslhahe withBo pM?Ij?Bifs ®Rffer. The cell
Preparati on Menbranes were prepared from human

monoigyey WAt Eorandh 8P °eder I0Hmiqpes Y oresiertightkpr essi ng 25
reconbi nant human all) receptor. These were diluted in
Assay Buffer (50mM HEPES, 1nM EDTA, 0.1% gel atin, pH

AIpHaS@}eehB“nAMHdmecaoﬁl nal concentration of nenbranes

ow bet ween nmaxi num and_m ni num

The§ﬁ’é?ﬁn%f fi‘cyrﬁ?tﬁ@% ?&Eﬁdﬁ é‘?‘?nﬁélﬁ? gongehosplptadan tessll dysaterwas

deteﬁﬁfnfe@ hﬁﬁgﬂﬁlﬁhagbﬁgﬁmﬁaﬂo&ﬁo#l ’fhaof’]?(l)z%ﬁ chl’P aWaﬁh@&ffgr 20
prazosin . concehtration

mmt_lj@s gﬂL a piate shwkeraberptupld of the ©ll tysaielwas mﬁﬁetréditol e(ﬁf)—w%ﬂ fathite

ed tqQ each st well, For each assay plat
plats. e%q ik é%lxaséé\ip%aﬁfra?qqediefeswor[ byl preaxzielsbarpd\mth biotinylated
cAl\%l? giig%?gééét?) e (Vgﬂ_:% @{ %@a?%ﬁé}u?ﬂl:«%ﬂ%tl?%g}g%&g%}e%r 10 hours in

the ®ukf Ehe AltﬂIhScmcrﬁ srgaml warmbasncidngingain En VakioiBhpeEBdhotdfdeter
final .con ration; defining non-specific i ndi n
(Pe fg‘/'ms%';“a A s desRBherihe PRt ot s Siee, GAMPcoReatations
werd @éteriEn&f byl Rerbnce THE calrad EScupRy &téﬂ%@ﬁ% dafile €2 enment
hours at roomtenperature and then filtered onto
using stapgerd SAMEY gpricentrationp| Geresnirgioa-respaReouross for ¢gmmsts4 were
confE 1 PG o 19508, S1SIPpHE Bl s TR 6 B e

pE(}leEESntri]meI }Eih'é?ky g’rmﬂsuéf)\ctlw ﬁa@@dph ffelﬁﬁdtﬁﬁ a&iacﬁ@ré E&atlave to the
renmove unbound . r ctivity. The plates were drie
maxiig 2ty te*m%% flﬂh@’é?‘ﬁ@’é& lign grobeyPedeRer Repilistfer compounds
of A &fidn aRdo MLHIRFinMapid .50 L) was added to each

well. The plates were seal ed (TopSeal A) and

filter-bound radi oactivity was neasured 10 with a

i.n IIat| on counter (TopCount, Packard BioScience)

Sel%{si%lrtr\gg ¥ minute counti ng protocol. Total specific

bi ndi ng (B0) was determ ned by subtracting the nean

NSB from t he nmean
Adrenergic a.lD

Membrane Preparation

Membranes were prepared from human embryonic kidney 293 (HEK293) cells expressing
recombinant human olp receptor. These were diluted in Assay Buffer (50mM HEPES,
ImM EDTA, 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. 10 pL [*H]-prazosin
(0.3 nM final concentration) and 10 uL of test compound (10x final concentration) were

added to each test well. For each assay plate 8 replicates were obtained for [*H]-prazosin
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maxi mum bi ndi ng. NSB val ues were al so subtracted from
values fromall other wells. is These data were
weoxm7assd as percent of BO  Conpound PCT/SE2006/000981
concentration-effect curves (inhibition of
[ 3H] - prazosin binding) were determ ned using seria
dilutions typically in thelltange 0.1 nMto 10 M Data
was fitted to a four paranmeter |ogistic equation to
determine the conmpound potency, which was expressed
bindﬁ&g iR HEFReseAGOR0ME, VeRst1eDl0as (OIS iatAseay Buffet défirgng
% inhibition of [3H]-prazosin binding). Results are
maxmhxmhmdmg]’abl (uI2BMS{ 158 (op Mol eongientraion; fefiaipgpn-specific

o oGS oA SRS PR ST R . e
plat@%e?@&%@&fﬂed fHhe s8uMRt Ryod e Qﬁtdra ambHay fiBefell @hto(EIrebhted
S, 1mM EDTA, 120nM Na 0.1% gel atin,

GF/E) ﬁ&m pletes, pré-seaked Endeour ix Away Buties #sing ﬁ@é-wﬁgﬁla@gﬂf’émac cell

|
L e
werd gbrfé‘nk%@& hiovedo 96n¥e unbbehd/RaRaM G Thealass wdbldfied then sealed

| odocyanopi ndol ol (0.036 nMfina
fmmmmaﬂﬂam@rﬂaCMd plate gealsts andS¥liceaaptsuin Y L IoKasradded to each

027134.P

well BHE PIHRICHEE S OP ey ARy htpcyobATpORERY WA pyred
w1thrae§é|1ﬂtﬁ1§h@1§ccyiﬁﬁeﬁ (TORCcrink) @dclfand Bﬁo&fdn]:e)lmxgcayaanmmm coinghg

binding in the presence of 10 L vehicle (10% (v/v)
protoO i n Assay Buffer; defining maxi mum bi nding) or 10

L Propranol ol (10 M fi nal concentration; defining

non-specific binding (NSB)). Menbranes were then added
Totdl ep&rifcchinéing (Bo)fwasaletevoinedby ofibtieotng the PheanpiHh Eemibe mean

max;upq}% ggg%aﬁgB p(EF %g %%fegaas / ogga?t?(f ﬁ[g & rvaafu%r SR SiRE wells.
TheE’J @at§%!%eé%pfe‘§§ed etent d’f BoAtwaipobiutd é@fcenttﬁﬂoﬁ@fﬁct curves

| ate Tontec cell harvester., F|ve washes p
(1nh2c5®OILOﬁ/12aHhPrabQﬁm bmd{rgmwmek@mm@mw dilatom %18'111 y in the

ran&%{ag%tpvﬁr qvpﬁ?%?o{vgﬁe étlte tto\Al\'g pélF f%grvlﬁ%l &g]?g%{l ‘%ordg;c%rmme

ERESSRE ﬂan Mﬁctﬂ-@a?@@f@ﬁ&i RIpAC60 Grghttredogatlar concentration
M croSC|nt

L) was added to each well. Th I
induesrS0% elibitioy qrsbgiarangm indire)| REsUR gt apovm in Table 3 below.
radi oactivity was neasured with a scintillation
counter (TopCount, Packard Bi oSci ence) using a
3-m nute counting protocol. Total specific binding

determ ned by subtracting the nean NSB from
t he nmean

Ad

Membrane Preparation

Membranes containing recombinant human adrenergic beta 1 receptors were obtained from
Euroscreen. These were diluted in Assay Buffer (S0mM 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. 10 uL [**1]-
Todocyanopindolol (0.036 nM final concentration) and 10 pL of test compound (10x final
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15 maxi mum bi ndi ng. NSB val ues were al so subtracted
fromvalues fromall other wells. These data were
wexmaesed as percent of BO. Conpound PCT/SE2006/000981

concentration-effect curves (inhibition of

[ 1251 ] - I odocyanopi ndol ol bi ndi ng) were determ ned

using serial dilutions typigcally in the range 0.1 nM

to 10 M Data was fitted to a four paraneter |ogistic

equation to determ ne the conpound potency, which was
concé?%rﬁfi&ﬁsvﬁ‘éile A&deRtEeibh(tBR Galll Wer bl agfymidtas replicates were

concentration inducing 50% i nhibition of , o
obtaifi Dt [ I phhdogsanopingeiol kinding iuihagyeserreof 1P $:L vehicle(8y{v/v)

i n Tabl e_2_bel.ow.. Do ' D2. 2 '
o ohC e SRR A BI04
conc%ﬁ%%i?ﬁ%ﬁé@g%%ﬁ—%ﬁ&&ﬁ@bﬁﬁﬁfn@_(NSB‘))aiM@ﬁbeaﬁm&e thenmdded to

were diluted in Assay Buffer (50mM HEPES,
achiekadfinEDTolyme 20000 MaClThe plates yerringihated f9r houry at yom
provi de fi.nal .co tratj 3 i
tempRfagire 554 fieh DA ORI Waet S TUSF IR 16 sodBir in
Assal BIHeP Gisind @ HQyPPidlOPRE cal el A8 0B1ve0RARs witl 250 uL wash
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buffd(BonMOFBBES S ED ! LAROYNAShOrG T 40 wiere psplopmpdgy°C to

' .0.16. i : i .
remBuRbR Rttt Pics SRASET bl QfledRin dicknealh sine
Packhfl 186 Red16S hndBfitrosEiat-ORE0 RLasaayddedas each wah| Thegiges were

were 5 obtained for [3H]-spiperone binding in.the .
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; | operi do
ol pilE] USRI T DR o ot ope!
bi nding (NSB)). Menbranes were then added to achieve
a final volunme_ of 300 L. | at '
o ey e duperaedr s SHAL S E i SR en

%ﬂﬂﬁ&% B vhiuks REreRilRts@BiradidefrSoaKRds from all diltatiwells.
say Buffer, using a 96-well plate Tontec_cell
Theitatatewtrerexpiessed anpeivey ofiBph Compound geapentglpn-gHeqtyRph

. . HEPES, . b EDTA, 12 7 \b :

Rl e b e

typie'emfﬂ i eReS@ AR TOIMU ke weafiffedtsiarfour faeaketelogistc e
sealers and McroScint-O (50 L) was added .to Fé—lch .

equatizinlto dFewnipk Srecsomporad peleatye WhichapsexPropyed an glCso (negative log
filter-bound i Qagti Vi 1267 ] inding). Results

molgt S HEFTTAPT N ED Dot B e epE g Dofbinding

are BlowSCihaMBR)2 bigbwig a 3-mi nute counting protocol .

Dopamine D2

Membrane Preparation

Membranes containing recombinant human Dopamine Subtype D2s receptors were
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.
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Total specific binding (Bo) was determ ned by
subtracting the nmean NSB fromthe nmean naxi num
woizodiongL34 NSB val ues were al so subtract ed fronPealSEE®6/000981

fromall other wells. These data were expressed as

percent of BO Conpound concentration-effect curves 20

(inhibition of [3H -spiperore binding) were determ ned

using serial dilutions typically in the range 0.1 nM

to 10 M Data was fitted to a four paraneter |ogistic
Expetiitatdl Meth sl determ ne the conpound potency, which vvas

expressed as pl C50 gcgatlve | og nol ar concen
Assaysiversi pegfos0ed mrﬂhbbtt@m ptve 1@PHYP§LHYF@F@}?§G%| A @1
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The tisSsue rings were then
achiextet safiied solumeanf 308 aﬁ:et’ﬂhﬁ olatesawerd incabated i 2thoyE At §00mer e

oSS A B AR Bt 81 i

Ass®f Bﬁ@fé?gusqix%i§96lfzveﬂl pMigebhachell hagesas P&Maﬂﬂs ’bvuhizlﬁe pL wash
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rem%,ur%or ecﬁfj’iﬁ{oégtgw A df e?) attttzsl \%Gs[r? ?ﬁiﬁ@@{eﬁ Vs\girlcl:ecpﬂﬁlq unBerh&sth using
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sealed€iyphisd Aunddilienbounsgpdinagtiviiy Wasmsed yohs Smn“ﬂ&%on counter
rofek MGG oL LSS e o L

t to rest for
an hour. At the end of the resti ng perl od the tissues

t t ed t 0 t h
AL IR R R

maiRtlm Hlﬁ@ﬁ? eﬁsﬁ%&d& Wef@il?d(ﬁfb't@&ed ﬁoﬁpval(ue@ [ALDA other wells.

concentration of test conpound was added. ~Once the
Theké dateieveressprassed dsaeracataifhe Gomploand sencenigatigneesest Grves

B L

the PR BT ANTREL 6 uShaphd ik iadeye fo‘i@b&r\a:ﬁfe&r ld/gﬁlsltl@ kequation to
gsure t he maxi mnum t ensi on generated at each

deteroninssthe pamp@mdqfomgwlswh WEpexIEesed euHCey (MpEAtvE fogpolar
COHF%“E 8 Eﬂd%gl%lg'SB% SHIM AL ABTCQRE M i difg). curve, the

The results obtained for a representative selection of the compounds of the Examples are

shown in Table 2 below.

Onset Assay
Dunkin-Hartley guinea-pigs (between 200 g and 300 g on delivery) were supplied by a
designated breeding establishment. The guinea-pigs were killed by cervical dislocation and

the trachea removed. The adherent connective tissue was removed and each trachea cut
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was cal cul ated as % rel axati on of the
nmet hachol i ne-i nduced contraction. A curve was 20
wohaintoedi3ef | ogi o[ agoni st] (M versus percent ageT/SE2006/000981
i nhibition of the nethacholine-induced contraction.
These data were then fitted to a non-Ilinear regression
curve fit. For each experild®ent, E/[A] curve data were
fitted using a 4-paraneter |logistic function of the
form E=13+ ()6 -a)[AIm[Am+ [A]50m 25 E and [A]
into fuerihpe Thb aissuB eialge gietatherehtfaehed {o%mnrisinactat tramsdueamdlhe tissues
concentration of the agoni st espectively, a, (3,.
werq qsBen wite foRCe:ATel & Has Sy forash TBg ok allrptiimels b et prve
i r r ' inkN&is BbgilcdGo @ctiskdesOTh
desi R B2 BRI ose P § RRE IR Holind M Bbfllcato M e e
tissutOwedah@r washed {threk ignesj aeusinuedetwabivashe), therestiag fengon of
an onset ti for the test conpouynd 30 WO... :
1g wap WP@@@%@%SS@WW@%@%?%%% ﬁ%?mg%é%ulb‘ffﬂjes?ilssues
werectﬂF&‘f Q(PHtfa b RerOf umﬁe&lgéﬂoliﬁ@m&&g a sty FRPRRBHAs WBRined a
calculated as % relaxation of the
cumnigtiacinotitrtion nelpomss cooetto soprenalineTHe” Mes 10T M)wesesonstructed.

e BLEAL S Rl e 0. agal 0 LU A e A6 o
an hb&C &t Hednd Bf m%eﬁﬁﬁgggﬁg&‘ tHeftisgued Wete RInfth&@d with 1 uM

concentration enab eterm nation of the maxi num
meticohplonerad efpf A coicehirationtod téshchmpaindadddds Onee theidisens had

e T R COTES erfo BE BE Shs
OncE RN RGO MRS B eRcHel@ phadav/l 6l ABEsctAbIUKAslded td thebath to

test conmpound was prepared using a suitable dose

confirehibat the rdlivation ovas Gotuediakedn of t he conpound in the
dose sol ution was assayed by diluting an aliquot to a
nom nal concentration of 50g-m -1 and calibrating

DatR it detPhdifPthe AMin@elhaiScttdforyndsive Bk ste SOhidh heBsured
and a QC standard at this concentration. Conpounds

the mexiguanliehsips geresaied dtrraelcansoufstipn € agomdl us into a
caudal vein to groups of three 250-350g rats
(approximately 1 m-kg 1). For the oral dose, a

For s&dajotent:@tionpf e isdphalBnecotiniitdts e won@ntais@ccunye, theaksponse

gavage (3 m-kg 1). Deli vergd,do,sgs re esti rtgt ed b
was\glcgltted a5 98 religgan fh e mathasBoli T PAuGHI CABTFALRAT 14 GHVe Was
plotfd! otf%%smg[g%dn q ¢h@) HOSsDerce b L RU BRI SHb ShE b @GR MRS -induced

I nvest at e necessary.
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:

_ g Bl
E= P LT Ly

E and [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.



10

15

20

25

30

20 Bl ood sanples (0.25m ) were taken into Im syringes
fromthe caudal vein, transferred to EDTA tubes and
wohkewrma’aas prepared by centrifugation (5 m n BCT/SE2006/000981

13000r pn) soon after sanple collection, before
storage at -20C. Typical sanpling tinmes were 2, 4, 8,
15, 30, 60, 120, 180, 240,12800 (min) or until the
termnal tl/2 was accurately described. 25 The
concentration of the analyte(s) were determned in

For dcAMA]spyoredrttioh af theetesmsmpommlettterrespenseywas&ahmwaﬁrdohs %
and qual ity c%ntroj st ock solutl

relaBB Of D AR UBLP Fp O B! Toar i rbhHE s iigthdon
agalﬂﬁ‘im%ﬁtt CliSe Pafk@g %:Fe%lpy 9Q‘ﬁ‘)rrlel@katlo(ﬁI \Jaﬁfe'v@e& cARuRtAdsad

to control rat plasma (501). The range of
recocdmdcent r ati ons covered t he 30 range of | evels of

anal yte present in the rat sanples. Standards, QCs and
sanpl es underwent |iquid extraction using 50l of

TheQH&i®%0h 6f 90 X%E_r}sélé&c&ﬂﬁitloﬁfenébl&aﬂ&témﬁ@dtmmf tmaximum
2007/ 027134 SE2006/ 000981 122 cont.ai ni ng

companit ict ithindhe AN GIRSS e o Heniss fieys of QiR Rompound
effe@lnﬁltﬁ/ tspﬁiA;lsI% ?H% Fwiafu a‘téheal?xd'}]ae&%&*edby r epeat ed

rnver or at least 1 h, and
centrifuged at 3500 rpn1in a centrifuge for 20
mnutes. Aliquots (120 I') of each sanple were

PharhBRskifbGi&dn kRE RagNal ysi s using LC-MSMS. Standard and
‘—Tnnﬂé;TTTRﬁﬁ‘“T_§énples covering the range of 5

concentratlons found in the test sanples were within

A dase so 1onto@?ner{9§pc gc %%&?T%}%&é%%{gﬁ{aﬂﬁ%gé PahdIE The

t'a anal'ysi's was I eve A standard
conBeiratiG® aﬂfhe compdwald ia s dase sol\mssn waea;ksa}@dévstdulnangan :Itieluot toa
parameters such as Tmax, Lanpbda, z tl/.2 Lanb

noubinal ROESTITa ot £ SR BB On 6B SEAB 08, Hligate Injections of &

stan\éﬁf'c{) Flé%ﬁ‘égg)@ Q((%% % | g&d% this %6&%5&% @ﬁ%lgﬁg’%eféﬂdnﬁﬁgtemd

intrBvehotsly as Qb&u&nio 6 candal &1@ tDgrouss &. tldrea 25_0 3808 autO(apprexirnately
9,6. 5 10.

1 m?-kg ). F%r the oral d%sg agsegar%t% g%oup 0%2 or% ammals were dosed by oral

gavage (3 mlkg?). 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 100pl of organic solvent
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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

5 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 parameters such as Tmax, Cmax, Lambda_z,
t1/2_Lambda_z, AUCall, AUCINF(observed), Cl(observed), Vss(observed).
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Table 2

ExNo. | 2 pEC50 | B2 Int Act | ol bind pIC50 | B1bindpIC50 | D2 bind pIC50
1 10 1 8.1 6.7
2 9.8 1 6 7.8
3 9.9 0.9 8.4 6.1
4 10 0.9 6.7 6.9 6.1
5 10.3 0.9
6 10.1 0.9 8.4 6.2
7 9.9 1.1 6.2 8.5 6
8 10.2 1 8.1 6
9 10.1 1 8.1 6
11 9.1 0.9 6.9 6.6 5.4
12 8.5 1
14 8.4 0.9 7 7.3 5.6
16 7.9 0.7 5.8 6.9 5.4
18 8.5 0.8 6.6 7 6.3
20 9.2 0.8 7.6 6.9 5.8
24 9.4 0.8 6.8 7.1 6.2
27 9 1 6.9 7.2 6
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29 9.5 0.9 7 7.6 5.4
31 9.4 0.8 7.9 7.4 5.8
33 8.9 1.1 7.4 6.9 6
35 8.8 1 6.9 7.1
36 9.3 1 7.3 7 5.5
38 8.8 0.9 6.8 7.1 6.4
40 9 0.8 7.1 6.8 6.1
42 9.2 1 6.9 6.1 5
44 9.2 0.8 6.4 7.1 4.9
46 9.2 0.8 6.6 7.1 5.9
48 8.9 0.9 5.8 6.8 5.4
50 8.9 0.6 6.4 6.1 5.5
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S>>0 NH ORS S5 wherein Rl represents hydrogen;
each of R2, R3, R4, R5, R4, and R5' independently

woem7ageists hydrogen or Cl-C6 al kyl; xi sOor 1; PAT/SE2006/000981

represents oxygen, sul phur, S(O or S(O2; 10 D
represents oxygen, sul phur NR6; Wis a bond or
CR6aR6b; n is an integer fromO to 2; R6 represents
hydrogen, Cl-C6 al kyl, Cl-C6 al koxycarbonyl or

aryl Cl-Céal kyl ; Y is a GdnAIMReR2f or
CRZgRZhCRZkRZm 15 Rea, R2b, Rte, Rea, W, Ref, Reg,
R2h, Rem R6a and R6b are, independently,

i hAdﬂbﬁ%@ﬁndwfoﬁﬁiu@G al kyl; R7a is hydrogen, Cl-C6 al kyl

HR7b; R7b s hydr ogen, Cl1-C6 al kyl, C1-C6
al koxycar bonyR or aR‘/il Cl- Cgad kyl ; R7 represents R@5-
to 14- menbered Ry 0 t'c or qi?éroaromatlc ring system

opti onal |
oxyI D C\,q OéCQP)K-yI

trifluoronethyr® d@(xyﬂl,
ORl) Cl1- C6 al koxy

(optildBal Ly subgfit iR ed b
(optional]ly substituted by N 2R13), Ci1-C6

al koxycar onyI -NR 14R15, CI1-C6 al kyl carbonyl ani no,
Cl1-C6 a : hon I am no, phenyl sul phonyl am no,

-C(ON CO0-C6 al ky' or a phenyl

or 5- to~g~ ered heteroarormtl &Dri ng (each of which
WO 2007/ 0271 34" PCT/ SE2006/ 000981 127 is optionally
substltthﬁl by hal ogen, trifluoromethyl, hydroxyl,

Cl-C6, al kyl, Ci1-C6 al koxy or -NR21R22); R10, Rll,
Rivherejyy 3, R14 and R15 each i ndependent |y represent

hgd al kyl;  R16 represents hydrogen,

& f&g&%ﬂ@}a ‘g’%&ﬁw Co- 06 al kyl or C2-C6 al kyl ene 5
I\ﬂbﬁl@f&z ,R’>, R" and R* independently represents hydrogen or C;-Cs alkyl;
xisOorl;

A represents oxygen, sulphur, S(O) or S(O);

D represents oxygen, sulphur or NR®;

W is a bond or CR®R®:

n is an integer from 0 to 2;

R® represents hydrogen, C;-C alkyl, C;-Cg alkoxycarbonyl or arylC;-Cgalkyl;

Y is a bond, CR**R* or CR*R*™CR*R>™,

R% R® R*™ R¥ R* R R% R® R%* R?™ R% and R® are, independently, hydrogen
or C;-Cg alkyl;

R™ is hydrogen, C;-Cs alkyl or NHR®;

R™ is hydrogen, C;-Cs alkyl, C;-Cg alkoxycarbonyl or arylC;-Cealkyl;

R’ represents a 5~ to 14-membered aromatic or heteroaromatic ring system optionally
substituted by halogen, trifluoromethyl, hydroxyl, carboxyl, C;-Cs alkyl (optionally
substituted by -NR'"R'"), C;-Cg alkoxy (optionally substituted by -NR'?R"),

C;-Cs alkoxycarbonyl, -NR™R", C;-Cs alkylcarbonylamino,

C1-Cs alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR'®, -SO,NHR'7,

Co-Cs alkyl-R'®, or a phenyl or 5- to 6-membered heteroaromatic ring (each of which
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ei ther R19 and R20 each i ndependently represent
hydrogen or Cl1-C6 alkyl, or R9 and R20 together wth

woOher7mt13egen atomto which they are attached POTSE2004/6000981

to 6- menbered saturated heterocyclic ring optionally
conprising a further ring hejeroatom selected from
nitrogen and oxygen; 10 R17 represents hydrogen, Cl-C6
al kyl , phenyl -Co-C6 al kyl or C2-C6 al kyl ene- NR23R24;
dp OB Ezsu@ﬁmt@w lerdegen; taidysemethyl, yhydepyk s€n€s alkyl,

dr0 IkyI or R23 and R24 together with
Ié QF&C}Sen%% 0 V\,hl ch they are attached forma 4-

tR;“’ R iRy, em”aﬁa R adaehl iddep@rdesiyciepesért rhgch@@&ﬂ &NQJ-tyalkyl;
ﬁf@pr|5|n a_further r|ng het eroatom_ 15 selected from

t PRSI Hydgshy chr-C ralsYh afeedernGs dkdaet FatCedkybneor
GyreEpPer ed nitrogen-containing ring; and, R21 and R22
each | dependently represent hydrogen or Cl-C6 al kyl;
cither PhandRE exsch g@lepgndantterppedén hydiogen te€eOf alkyl oQRw/hnd

F s, i TSR o B s efsgeg Sumast 6
hﬁ&ﬁﬁ@&ﬂsatt&ate&\h@t‘éf&?élﬂ:dn@gsoﬁloﬁhlﬁegorhﬁlsﬁ{gad fﬁ‘rtiieloﬂi

nZ%heteroatom
wherein A represents oxygen, sulphur or
Aclestiep diompniteset adaxyeet claim 1, 2 or 3 vvher e| n D

ara *e?%?%@ﬁ% HOUEEE SN, Rep ORI R "
Btind as claimed in any onle gf t he prece;:ll ng cl ains
D WO 2007/027134
FAERTRE 56 RO 9o Edonardendy ?&%geé%gl&ﬂ@ga%%@aﬁﬁﬂhﬂ A Bynd

e |
hyd ﬁdg%gfﬁh%g[ii _"d?ecrﬁgfb %ﬁh fbd tﬁhi’c@%%f}kagi gt?%c?l Agsto &

deerplouedisaay af@d hﬁﬁ@m}’ﬁlw lmg/ommal@f cmhmlsprwcﬁldlhmgu[g lsdtersatom

[ 9. .A.conpound as claimed in any one
\@Pf% ﬁg%ﬁﬁe%leagenangloﬁﬁ%l 'wherein Y is a bond or CR2eR2

R'‘&pgpravents aQatuiled, b mlﬁﬁﬂib@reﬁ&n@ég@h%ﬂtaiﬂhgﬂﬂﬁy .05, of
t@@ ({ geding clains wherein R7 represents a 6g
each independently represent hydrogen or C;-Cs alkyl;

or a pharmaceutically acceptable salt thereof.

A compound as claimed in claim 1 wherein each of R?, R®>, R* R® and, if present, RY

and R represents hydrogen.

A compound as claimed in claim 1 or 2 wherein A represents oxygen, sulphur or
S(O)s.

A compound as claimed in claim 1, 2 or 3 wherein D represents oxygen or NR®.
A compound as claimed in claim 1, 2, 3 or 4 wherein D represents NR®.

A compound as claimed in any one of the preceding claims wherein D is NR® and A is

sulphur.
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10 to 10-nenbered aromatic or heteroaromatic ring
systemoptional ly substituted by hal ogen,

wonrod7ioanisenet hyl , hydroxyl, carboxyl, G -C4 al RgiI/SE2006/000981

(optionally substituted by -NRLOR11), G -C4 al koxy

(optionally substituted bylzngZRls) a-ca4

al koxycarbonyl, -NR 14R15 4 al kyl car bonyl am no,

O C4 al k Isulphonylanlno phenyl sul phonyl am no,
claigediiHREY, 0oneof O ratdetlingRiBys pherejd R Orepres@its

. 11. A d
1*?/ ?ggg Eb%kel%f'@tné FRRPEPHDIL 10 8 or 10 wherein n

is 1 or 2, and Wis CR6aR6b, wherein R6a and R6b are,
|ndependentI§i hydrogen or Cl_4 al kyl. 20 12. A
cOPIOMNdRS claige nwwnaﬁf/ﬂ@mée@dmgwéanes sdewimygisd- ai ms

wherein R7a is NHR7b, wherein R7b is hydrogen, C-C4

al kyl or C -C6 al koxycarbonyl. 13. A conpound of

. A Bnmpeur(dl a)s claeedinanyonk of theqreckding ciadips ederirsY axy bedt or

g%@ﬁ (C»Z D represents oxygen or NRG;, Y is a

Wis CR6aR6b; n is 0; Rl, R2, 25 R3, R4,
R5, R4’ R5 R2a, R2b, Rte and Red are all hydrogen;
R6 represents hydrogen, G C4 al kyl or C4

10. o Royp @;qlmech@aangme Rsmegpr@cedmgd:@mﬂ M&mtehyR represents a 6-

htéq()qgnﬁﬂl? &‘E}m% OIalllécyroaro%atlf gﬁé ePna ﬁgﬁa ?rg?lly 519bst1tuted by

ar onmatic rin
shalsdeh} wifbbrorhathyia |h§’@1®l$iy1 G‘fhr‘tﬁéky@ (Klydl; allgl- (Gﬁtl(ﬂﬂal‘{? ¥dbsffuted by

?’iﬁ%&?‘%% %w#ge%dr g s tipe Bee MR R yCe akoyeatons
1.
ABBEIR ADCR RIS f‘%‘b%(? égz,]angy@ggg@@@%g /000981

mn)qlsmlg]@tmyb]mﬁo ( (Q(Q;l)JHR yﬁﬂaNyI , Co-CBalkyl- R, phenyl or a 5-
{ [2 hox ] et hyl } thlo)propyl] am no }
t%6 %ﬂﬁgﬁeg%%gﬁ% 1-2 (3 H)-one, 4-Hydroxy-7-((1
hydroxy 2- {[3- (f 2-[2-(1  napht hyl) et hoxy]
eth [} sulfonyl)gropyl]an1no} ethyl)- 1,3
) anypse ofclaims 1 to 8 or 10 wherein n is 1 or 2,and W is

T e P i
1, 3- benzot hi azol -2(311) -one, 4-Hydroxy-7-((1 R- 1

o 12 RS Rl Bl o SRR S ot e

25

30

Avlidrdin R™ B h%r[h%geﬁ AEE (ﬁ?ﬂ{cﬂ BORRNERYEAESHYRXY] Propyl }

t hi o) propyl JTam no) -
hydr oxyet hyl ) - 4- hydroxy 1 3- benzot hi azol - 2( 3H) - one,

13. A compound of formula (I) wherein: x is 0 or 1; A represents oxygen, sulphur or

S(O),; D represents oxygen or NR®; Y is a bond or CH,; Wis CR63R6b; nis 0; R, R?,
R*, RY, R, RY, R, R®™ R?®, R™ and R™ are all hydrogen; R® represents hydrogen, C;-
Cs alkyl or C4 alkoxycarbonyl; R* and R® are, independently, hydrogen or C;-Cy4
alkyl; R” represents a 6- to 10-membered aromatic ring system optionally substituted
by halogen, C;-Cy alkyl, C;-Cy alkoxy or CFs; and, R” is hydrogen, Ci-Cs alkyl,
NH(C4 alkoxycarbonyl) or NHy; or a pharmaceutically acceptable salt thereof.

14. A compound according to claim 1 that is:
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4- Hydroxy-7- {(1 R -1-hydroxy-2-[(3- {
[ 3- (2- phenyl et hoxy) propyl]Jthio } propyl)- am no] ethyl
woO 20a7/0378benzot hi azol - 2(3 H)-one, 4-Hydroxy- 7- PCE/BE2006/000981
R) - 1- hydr oxy- 2-[ ( 3-
{2-[2-(1-napht hyl ) et hoxy] et hoxy} propyl)- am no] ethyl}
- 1,3 -benzot hiazol -2(3 H)-one, 15
4- Hydr oxy-7-{(1R) - 1- hydr oxy-2-[ (2- {[ 3- ( 2- phenyl et hoxy)
pt-BygtoyH61R)- bhgrox et fidY {2fi-haphthylethoxylethyl} thio)propyl]-

d
amlﬁ?}eimﬁigéo%a}zoﬁﬁlf’f@%%ﬁfém?gephgnl;lyetr %iy)?et i]yl(] thio }
4 Hgf@m(yyaqmmpj -hedlayy-p- {33 {B[2-benzot hi azol - 2( 3H) - one,

napk@y ?tbm{sﬁetim)}Sléquapmyl]@nm}ﬁbﬂbﬁaéyb@z@hwquwaoﬁwr 0

ﬁé?.{&g%o[]f(%pgggﬁr %g 27(,33 IL%/ I?é E%&J:W&&iethqxg]pmpyl} amino)ethyl]-
1 3~belhigo¢lnmaoy-2(73H)(dneR) 1 hydr oxy-2- { |
e Ty S o AR R Bohpalipefprlisy ety

2-
i AR o B 3%%{;;{) 2 EO] oropyl } -

t
tm«i&w@f { ol Gromirp D etiosy ey o o R6369}-bie.
(4- t t hyl

hyd@y%%g ){Aﬁ{%&x}[}ﬁ 2 Fzgg(yl%ﬁﬁ%i%égo& ]2 0X0- 2, 3-

d4 Hydmyﬂ f1RpN2gtivixeof(3- T{{th)pﬁdm?zle}}wxwztﬁbp 1]th10}épr0pyl)

f thlo]pro yl } carbamate - {y

amipole %114’ =l Ayleprthbrdl2(BR)-Preani no ) propyl ) t hi o] et hyI )

P T T ARy 2 G Rt maph oy gy ey
amlnehthyBui Wbep@tblazcdﬂ@ﬁilfpﬂfe nyI ) et hyl ]

AR PRs T SRS AR B e Ry o)

ethy2)ayth Tethi l}]—pB%@Hidthlﬁﬂﬂb.@Wf—&le 7- [(1R) 2-({2-1(3- {
[2-(4- Et henyl ) et hyl Lam no )t hi o]] et hyl }
T R S ony Lk B G phepy iy ety tbic) -

e e e T

{t&i{Huﬁyl{{B ([ﬁ?x [(ﬂ{)agl-ﬂydmxy-z-(@%yhydqyo%yxolﬂ BXdihydr3-1¢8-bateoMiazol-
enzo |

-1 no}
7 Y‘é‘ﬁ@ﬂ P %ﬂﬂaﬂ}aﬁ’%‘?ip}mﬁ{ﬁf 2[@eﬂxlﬁ$1vﬂ%§‘a%%t hyl ) pheny! ]
ef. r.
R s A G R =
eth ]ﬂrrnm) ﬁn)y §1bhn@tl}1amlﬂ93li)a¢nm o] et hyl )
[A%H?%J?&ﬂ |Z78(£( {%)ﬁf gxyciir)ogé( ﬁ?)( {é) Pméthyl‘a] phenyiéfhyl) amino]propyl}-
th1o{}é1h§{'1§32m{1{>}(e28'l) zstbydmmyzcz 2%311{}3&1@3 0Xy- 2- 0X0- 2, 3-
dr o- nzot hi azol % ){1 am no }
e e o peny =S B )T hyrory 2 (h-hydrory 2-0x0-23-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)thio]propyl } carbamate,
7-[(1R)-2-({2-[(3-{[2-(4-Ethylphenyl)ethyl]amino} propyl)thio]ethyl } amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one,
tert-Butyl [2-(4-ethoxyphenyl)ethyl]{3-[(2-{[(2R)-2-hydroxy-2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethyl]amino} ethyl)thiolpropyl} carbamate,
7-[(1R)-2-({2-[(3-{[2-(4-Ethoxyphenyl)ethyl]amino } propyl)thio]ethyl }amino)-1-
hydroxyethyl]-4-hydroxy-1,3-benzothiazol-2(3H)-one,




10

15

20

25

30

7-[(1IR)-2-({2-[(3- {[2-(2-Cnhlorophenyl)ethyl] am no}
propyl)thio]lethyl} am no)-1

waydre2yBt hyl | - 4- hydr oxy- 1, 3 - benzot hi azol - 2( 3PET/SEZ006/000981
10 tert-Butyl
((19)-2-{3-[(2-{{(2R) - 2- hydyoxy- 2- (4- hydr oxy- 2- oxo- 2, 3
-di hydro-1, 3- benzot hi azol =7yl ) et hyl ] am no)
et hyl ) t hi o] propoxy}- 1- phenyl et hyl ) car bamat e,

?e;(t—(BhB)l {3 [(2{ E[ZER){-ﬁhydroxy 2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-

et hox ro t hi 0) et
7-y IMﬂ}p}mnq} ethyl)thlo]propyl}y{Z [3- (tr1 ]o?omep’)tﬁyISphenyl gthyl?carg)amate

%ﬁ?@}éﬁf@h{xﬂk) fndadi Pl B-Qenzot hi azol - 2(3H) - one,

(mm(otmetﬁylmwpylzeﬂ{ql}mommw]&uayetmyllmlml]dﬂm%yl 2-berapttipBl-
2(313'?' hydro- 1, 3- 15 benzot hi azol -7-yl)ethyl] am no)
)t hi o] propoxy) - 1- phenyl et hyl ) car bamate, 7-((

YB3y ﬂzrtyl{[zl(zcm{)ﬁop&léx%ﬁ%)et@iﬁmcg(m{[szt@ﬁg/d@kﬁgwiwaﬂﬂylz}oxo -2,3-

thio)eth am no r ox dr oxy

dlhyd@@ﬂzﬁobemza 1tﬂzolz71>'1§ﬂ}1y1&¢mm0}7&t{1xl ;lpzops{lhca[f agnatg,

[ﬁ(ié 9% R L(é %ﬁ)&&;}ﬁehﬂﬁ% anﬁﬁ&%&%ﬁ)@&@etﬁ%ﬂo) 1-

hydrdxgaihet]hi- hﬂhbxﬁl 631&!)12@]111&101-2@3}3)901’(& Butyl {2-](3-

o At e G sy S e

ben[zétgﬁ}o@?‘ Waﬂﬂgﬁﬁlﬁw&ﬂﬁﬁﬁ E‘E@fﬁy%‘i ﬂﬂéﬁﬁ@%ﬁ)&rﬁﬁrﬁa’ce

heny am no
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or aiphatimacentically hycepiabletshlé opanysmedkeredf. a base; or (b) when
R2 and R3 each represent hydrogen, reacting a conpound
of formula (IV) Q4 R4 Rka Rfa R2c Hs A

15. Méés@lf&)tﬁegl% fraddn ofPcdtponad o2 th2eAQI PR AHa AT Ac34tically
PCT/ SE2006/ 0 0881 133 wherein the vari ables are as

10 accepigblasalf thereqips dafied in)claigylywhigh mpidsesd of for nul a
(11r1) or a

(a) reacting a compound of formula (II)

2 4' 7a
R 4 R R2a 26 R
AR Ry A w
L 3 ™A >Sp-W—(CH,); R’
R 5 R2b
rR® R R

wherein L' represents a leaving group and the other variables are as defined in formula (I),
15 with a compound of formula (III) or a suitable salt thereof
NH,
HO

s
=0

N

H

OR (IID)

wherein R! is as defined in formula (I), in the presence of a base; or

(b) when R? and R? each represent hydrogen, reacting a compound of formula (IV)

R7a

4!
OR4 R Rzach )\
Y v
H%A Zb \D’W (CH2)n R? ( )
5 R° R o
R
R

20



suitable salt thereof as defined in (a) above in the
presence of a suitable reducing agent; or (c) when R2
wana7R37Bach represent hydrogen, contacting a eomsand000981
of formula (V) R2c 0 '14 RR2a R7fa Y~-D,W(CH2)n HN A
R2b HORRed S N >=0 (V) 5 ORS wherein the
vari abl es are as defined i m%orml a () with a
suitabl e reducing agent; and optionally after (a),
whérbih thé va(rrable@ afer a6l de@n&lin fogule (1) witea odmphimdiodifdr@mila@lIl) or a
converting the conpound obtained to a further conpound
Suﬂabletswétherﬁwé At defined 11@(a) AbRViei 1A fhePrpisass A cevitablg chmg agent; or
acceptabl e salt of the conpound. 16. A conpound of
formula NH2 HO\ SSO N HOR (II1') wherein R

(c) refeeR eatdR readh capessentrhyldemgey, contbbting7a coinpommy of fotmata (V)
formul a: WO 2007/ 027l34 PCT/ SEZOOG/ 000981 134 N%a

\ S>=0 N
Y )\

S
H>:O (V)

OR’

wherein the variables are as defined in formula (I) with a suitable reducing agent;

and optionally after (a), (b) or (c) carrying out one or more of the following:
e converting the compound obtained to a further compound of the invention

10 ¢ forming a pharmaceutically acceptable salt of the compound.

16. A compound of formula
‘ NH
HO
S
=0
N
H
wherein R represents hydrogen or benzyl.
15

17. A compound of formula:
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H O 18. A pharnaceutical conposition conprising a

conpound of formula (1) or a pharnaceutically
wacowpradke salt thereof as clained in any onePOf/SE2006/000981

clains 1 to 14 in association with a pharmaceutically

accept abl e adjuvant, diluept, or carrier. s 19. A

process for the preparatio Yf a phar maceuti ca
conmposition as claimed in claim18 which conprises
m xi ng a conpound of fornulm (1) or a pharnmaceutically
acceptable salt thereqf as tlained in any one of
claims 1 to 14 with alPhe aceutical ly acceptabl e
adj uvant, diluent or carrfier. 10 20. A conpound of

formula (1) or a pharnmacey{ically-acceptable salt

thereof as clained in ;2%: lains 1 to 14 for
[ nd of fornula (1)

a conpound of fornul § or a pharmaceutically
acceptable salt there as 20 clainmed in any one of
claims 1 to 14 in the Yanufacture of a medi canent for
use in treating adult respiratory di stress s&ndrone

18. (ARIDBMacpticAlIatDpSitiaD KYBETENE beempernd; of formula (I) or a

pha%ﬁ{’ éa?lgta%‘ﬁé %ablecﬁgtﬁﬁéﬁ??ﬁg %i%&%ldloa?yg)% '%ggl@fn){s fisease
assdiatioBERADSpRRHAGIticdlBRac2&table adithad difuettree@birieg, or
reducing the risk of, a disease or condition in which
nmodul ation of 02 adrenoreceptor activity is benefici al
19. V&Q g?&e fh' @pa?s@%h 3 §ﬁ)ﬁ£rhﬁgeﬁtféalacon%§ﬂu%ﬂ tas bRiNSIEE claim 18
reo rapeutlcal y effective anount of a
whxcb npmpm:bs mlxmg ramghavo(lmq ofoformigla §R ar prpbenmacentically acceptable salt

eGP EFRRARER 78 ok 5800 15, LMo e
adjiRRt Ciliéhtloharfiesk of , an inflammatory dlsease or

condition which conprises adm nistering to a patient

in need thereof a therapeutically effective anount of

a I . pha i ed i
20.a%%§@8‘grpg d a{x{uﬁﬁ Eig rog% %ﬁ%‘%&EeﬁcHﬂaEé@ﬁﬁUfe s&RteYeof as claimed in
any one of claims 1 to 14 for use in therapy.

(32 adrenoreceptor acii ity is beneficial. 22. Use of

21. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 14 in the manufacture of a medicament for the treatment
of human diseases or conditions in which modulation of 32 adrenoreceptor activity is

beneficial.

22. Use of a compound of formula () or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 14 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.



claimed in any one of clainms 1 to 14. 10 25. A nethod
according to claim23 or claim24, wherein the disease
wonrowondizti on is adult respiratory distress syqauSanm®s/000981
(ARDS), pul nonary enphysema, bronchitis,
bronchi ectasis, chronic o?;éructive pul nonary di sease
(COPD), asthma or rhinitis’”~15 26. A conbi nation
conprising a conmpound of forrmula (1), or a
23. ph arattaciadftiieatind, yr redaciag tirbisk ofad disdédbebe@inditdAdn GR&hOr

o T A B BT A ) PSRRI b FOTBRToh BT B G 2
A s B RS IEAROLSH 3001 Sty ) or
a plutnaaesiuticalyrasceptatde sdlitherepas;claimed in @y dnehiflolairos 1 6f 1438
ki nase functi on.

24. 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 any one of claims 1 to 14.

10
25. A method according to claim 23 or claim 24, wherein the disease or condition is adult
respiratory distress syndrome (ARDS), pulmonary emphysema, bronchitis, bronchiectasis,

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

15 26. A combination comprising a compound of formula (I), or a pharmaceutically
acceptable salt thereof, and one or more active agents selected from the list comprising:
e a PDE4 inhibitor including an inhibitor of the isoform PDE4D;
e a glucocorticoid receptor agonist;
e amuscarinic receptor antagonist;
20 e amodulator of chemokine receptor function; or,

¢ an inhibitor of p38 kinase function.



