WD 2001/ 018461 PCT/ SE2006/ 000927 1 Novel benzot hi azol one
derivatives. 5 The present invention relates to benzothi azol one
derivati vewo popmesses for their preparation, pharnaceatris&ados000927
conpositions containing themand their use in therapy.
Adreneoceptors are a group of G proteinlcoupled receptors divided
into two major sub- famlies, a and P. These sub-famlies are further
divided into sub-types of which the (3 sub 10 famly has at |east 3
menbers: (31, 02 and (33. (32 adrenoceptors (henceforth referred to
as (32 receptors) are nmi Mvwlebguresdetblone spporhivagscl e cel | s.
Agoni sm of the 02 receptor on airway snooth nuscl e produces

rel axation and.therefore bronchodilatation. Through this nmechani sm
(32 agonists act as functional antagonists to is al
bronchoconstrictor substances such as the naturally-occurring

hi stanmi ne arng pasettihenab RfataSo BeldothiolhedR KRS ek /R bdeades it ihances
nmet hachol i ne and, carbachol, (32 agonists are w del éj@_used_ to treat

ai rways di Seepsgadion pharrrcaticakeormrosBiqns riaiingthers and heirjugein thassyonar y
di sease (COPD), and this has been extensively reviewed in the
literature and incorporated into national guidelines for the

treat ment drdrenpeepters swagseny HG-protein auipkedreogptoalivided inte tva meips Felnt

of Ast hma, . QU] i 1 f .
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Short - aat i rigm{ipRasce tsabiH BemBebABAS B2 s, fi2 adahbithisn(hettaiethaefiivsdbinviaon
of action of 2-4 hqQurs. They are suitable far escue nedication
during a pdiiTBREPERS) AR SRR E SRSPPPEPIUSHE BYHE- are not suitable for
s continuous nedicati on because the beneficial effect of these drugs
wears off during the night. Long-acting (32 agonists (LABAs

current |y Hegooism efithafl woepdr craiiwey sopothiboigele produges gelaxatipriangy therefore

adm ni stered tw ai | ¥, to ovi de contj.nuous br.ongchodi | at ation
oy are’ BBl fublel RS af o A P P R R iR o
wi th i nhal e tesichbdastieiopsustancks ksch A8 GRahiutallysocoating Betamdeendi nhal ed

corticosteroids are conbined with SABAs (Kips and 30 Pauwe?.s, Am J.
Respi r. G iapetyighelingeg wellagthe experimented supgtances methacholing apdeaghpietla B as

add-on t herag&}ist& BroRANHIE AL 181 BN GEL s I f6hoCRAl LB S bBLALAR

for asthma To reduce 200//018461" PCT/ SE2006/ 000927 2 noct ur nal

awakeni ng gulinanegudiecashEQRIY; atbis has basr sxfensbely riswed intthelitdlageasnd.

SC? L;: gois ;ﬁgﬁéggﬁy{%gcf}in%%%nﬁ LRidERINGNY ROk ¥mGR oPABIHih RS Bstidsh hideline
20 on the Management of Asthma, NICE guideline No. 12 on the Management of COPD).

B2 agonists are classed either as short-acting or long-acting. Short-acting B2 agonists
(SABAS) such as salbutamol have a duration of action of 2-4 hours. They are suitable for
rescue medication during a period of acute bronchoconstriction but are not suitable for

25 continuous medication because the beneficial effect of these drugs wears off during the
night. Long-acting B2 agonists (LABAs) currently have a duration of action of about 12
hours and are administered twice daily to provide continuous bronchodilatation. They are
particularly effective when administered in combination with inhaled corticosteroids. This
benefit is not seen when inhaled corticosteroids are combined with SABAs (Kips and

30  Pauwels, Am. J. Respir. Crit. Care Med., 2001,164,923-932). LABAS are recommended
as add-on therapy to patients already receiving mhaled corticosteroids for asthma to reduce



| nprove patient conpliance. s There are shortcom ngs to existing
LABAs and there is a need for a newdrug in this class. Sal neterol,
a commonl y Wi20d7/b18BA, has a narrow safety margi n and si @ETSELWEDEHI27
related to system c agoni sm of X32 re%Fptors (such as trenor,
hypokal aem a, tachycardia and hypertension) are common. Sal neterol
al so has a |l ong onset of action which precludes its use as both a
rescue and_a, mai,nt epance therapw. .Al.lL_curgent 1 ABAs e L ni stered
10" tw o rGRA Ry SR RRCen dRR r splpent b SRt bR B A0S 0 et <
t 0 i npr oveChrieadtereids and A BAa iesvhveansly icoad@inisred imansisgle aihhir to
conpounds,, co-adm ni stered with corticosteroids, wll becone the
mai nst ay O/RIRYSHAHeRtCEEP - (Barnes, Nature Reviews, 2004, 3
831-844). The advantages of once-daily bronchodilator treatnent in

COPD has been denonstrated with tiotropium a non-selective
muscar i ni cTlzate aggshortcoringsderexistingd ABAs and thar v neprder 2 ney drgg By thiz s,

377-92) . T@%{g@té% {}%ﬂg&é@f Vése L@&?& agé?(?.rg(gf gaﬁf%?i&é% i %ﬁ@‘siﬁg Efféc@serelated

t r eat ment he "side I -nuscari ni ¢s such
as ti ot r opioyitemBeiganibhiof PR reveptothgsnchat tremsr, hgpokaedim tach@ddrdieaspt or
and dopam ne (D2) receptor agopi st roperties are_known from .
92/ 08708, WHDETHXR28TS cam%%ggvefwb@sco@eaﬁwg&eéﬁm B THEPrEAfales s
present i ny&nt beR.a rbRGE Snd SmbHGNed @ Reriy0 UINGHreAt CARRAQWRhdahnisttRA MUl a
(1): R 4RI Rla Rp\ Rl ~A~(CmS HNR3 s (CH2 n RTlb Rs R S>=0

' 4 p\ | - . )
NH OR vivdeedaily apd there is a predirehnesd fgrmer)émly tngnmisio iy treatment and
PCT/ SEZOO%aQQQ’LQL%EJpHﬁnce. Such once daily compounds, co-administered with corticosteroid_s,
will become the mainstay of asthma treatment (Barnes, Nature Reviews, 2004, 3, 831-844).

The advantages of once-daily bronchodilator treatment in COPD has been demonstrated
with tiotropium, a non-selective muscarinic antagonist (Koumis and Samuel, Clin. Ther.
15 2005, 27(4), 377-92). There is, however, a need for a once-daily LABA. for the treatment

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

Benzothiazolone derivatives having dual B2 receptor and dopamine (D2) receptor agonist
properties are known from ‘WO 92/08708, WO 93/23385 and WO 97/10227.

20

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

formula (I):
2 4 7a
RR4 i ° T 7
A~ Do R
HN™ Ls e N—A (CHz)m/ ~(CH,); R
R
S
o
N
; H
OR @
wherein

25 R! represents hydrogen;



each of R2, R3, R4, R5, R4' and R5' independently represents hydrogen
or C1-C6 allcyl; eisOorl; A represents CH2, C(O or S(0)2; D
represent s vog@emis4eiul phur or NRs; 5 mis an integer f REYSE2006/0B927
is an integer fromO to 3;-R6 represent,s a group - (X)p Y-(2)QRL1O; X
and Z each independently represent a CI™-C6 al kyl ene group optlonally
substituted by halogen, trifluoronethyl, amno (NH2), (di)-Cl -

21 kY1 car bony| SFRRERI0N BB HE ﬁ%ﬁr&?ﬁ?@“%’mﬂ%@&ydﬁée“°wrcﬁa”‘ﬂ

al kyl am nosul phaetz; p and g each i ndependently represent 0 or 1; Y

represents a hond, ygen | phur, CH2, C(O or NRO; provided that
when p is O *fP@e%fséiﬂv [9(951 r1]§t%23and R !'b are, independently,

hydr ogen or KVeveenRSil lﬁ@r&slems hydrogen or Cl-C6 al kyl; RO
represents h% %S%Jnor ‘(’,%en ﬁ ;" R10 represents hydrogen, or a

saturated or msanmt%geeﬂomﬂtoa, 10 menbered ring system optionally
conprising at_Least eteroatom sel ected from nitrogen,
oxygen and 20" Wgr}%{%&% str]ig syst em bei ng optional |l y substituted
by hal ogen, tRi‘felpt@ém by (Y0 (Z)q ar boxyl , hydr oxyI nitro,

-S(O), R15, NR]6S O 1-

al l(<02<y Cl- m%&%ﬁ%ﬁ@?& b |f°R§%S°8 %ﬁ%ﬁ%& offf ot g{é tngf]e
unsat ur at egalf} Elmt gﬁtﬁm t »ed d{ letmgh;gcﬁ?ﬁﬁéﬁ][(ﬂgmll-@d’]m I y '
Oxygen andaIAHiapIRACEbORE. %gzawsqrﬁs S e brisaey {8y PR o
optional | y@%ﬂ‘fﬁ‘é@%ﬂﬂ%ghal ogen, trifluoronethyl, hydroxyl,

-NR21 S(O) 2 or Cl1-C6 al koxy; 0, R18, RI9, R20, R2' and
R23 each |ndepemilemdhyndﬂsmd@%meprﬂ}@mﬁ@éﬂh or C1-C6 alkyl; R15 RI7

22 2, UGB SR A LR iy B S0

R7 represents hetero romatic ring
syst em whi msustsuqmmonal I y substituted by hal ogen, trifluoronethyl,

hydr OXy1|s; car 1b{§ng i are, mdepen%nﬂy, hydrogen or C;-Cs alkyl;
R® represents hydrogen or C)-Cs alkyl;
R’ represents hydrogen or C;-Cs alkyl;
R represents hydrogen, or a saturated or unsaturated 3- to 10-membered ring system
optionally compﬂsiﬁg at least one ring heteroatom selected from nitrogen, oxygen and
20  sulphur, the ring system being optionally substituted by halogen, trifluoromethyl, cyano,
"carboxyl, hydroxyl, nitro, -S(O)R”, NR'S(O)R", -C(O)NR' 'RY° _NHC(O)R%,
C,-Cs alkyl, C1-Cs alkoxy, C;-Cs alkylearbonyl, C1-Cs alkoxycarbonyl or a saturated or
unsaturated 4- to 7-membered monocyclic ring system optionally comprising at least one
ring heteroatom selected from nitrogen, oxygen and sulphur, the monocyclic ring system
25 itself being optionally substituted by halogen, trifluoromethyl, hydroxyl, NR¥S(0).R%,
-NHC(O)R® o C-Cs alkoxy;
R¥ R, R R® R and R® each independently represent hydrogen or Ci-Cs alkyl;
RY,RY and R? each independently represent C;-Cs alkyl;
risQ,1lor2;
30 R’ represents a 5- to 14-membered aromatic or heteroaromatic ring system which is
optionally substituted by halogen, trifluoromethyl, hydroxyl, carboxyl, Ci-Cs alkyl_
(optionally substituted by NR¥R¥), C;-Cs alkoxy (optionally substituted by -NR*R™"),



(optionally substituted by -NR24R25), Cl1-C6 al koxy (optionally
substituted by NR26R27), WD 2007/018461 PCT/ SE2006/ 000927 4 Cl-C6

al koxyoar bovy keo7/018R28R29, Cl1- C6 al kyl car bonyl am no, Cl1- @&T/SE2006/000927
al kyl sul phonyl am no, phenyl sul phonyl am po, -C(O) NHR30, -S02NHR33, .
Co- C6 al kyl -R34, or a phenyl or 5- or “menbered heteroaromatic ring
(each of which is optionally substituted by hal ogen,

trifluoromeihy’ hdr xI kyl | - | koxy. or - NR35R36

Ro4, R25,  FOBCs gAY B MR EE Xn q“&fﬂ@g PR, Gophrecdlgigal Rby%;yl@;g@ﬁ,
or Cl-C6 al Tsul 8, en’:(U;thd eoHRY I 3

al kyl or #bd:ig;gﬁ?grl]?ﬂhhf%l%z e glgt her Ré%ﬁac%a%iﬁo&egﬁen%r@or

i ndependent pym Feé REORGBRETEE @?Ch@f"(%’hdﬁ RpHonally subgtituted by halggen,
t oget her w &fﬂubf&m@ﬁ)ﬁrﬁﬁﬁ.&&é}h% Qﬂéﬁ’l‘ Hiﬁé% LE- l\ﬁg’s]]iuaged forma 4-

to 6-nmenbered satyr azt7 ocycl | (A ng opt i'Ona conprising a
further ¥ing H&t X0 GR $aRE endBfeacininderiendanty nepassentiwyimeen oR33Cs alkyl;

e S N CHER B ) Lol

ni t rogen- coNR ;nNng ring; 1s R35 and R36 each independently

represent hydrogen,or 2L6 and either, R37 and R38 each
i ndependent i y FEgr éﬂ&hf&f’%ﬁ’égpeﬁfie@fr%&“&%% droggr opGrCaplyl, R’ and

t oget her wir® tdglaeleﬂwtth HNrad MR toNThich tHeP%bé a?tﬁ&eﬁtf&ﬁﬁ{"@ dy fs%éﬂl@ere%
to 6-nmenbered &tlurated heterocycllc ring optionally conprising

furt her 1% i fgEReERGHPSTAlS Bing eptienafly Gpwpmsing atjethering hstoyeptom sdecto ﬂ*dm
the provi 5%1&&5%515@@0%5 not represent hydrogen or an unsubstituted
Cl- C6 al kyl or  a pharmaceutically acceptable salt thereof. In
t he context ofR ?reerqsm;sb ogye €11#CGscditil.ophenyinCeCsalkylhar Gh-Cgakkyhed, an
al kyl substyptu t group or an alkyl noiety in a substituent group
may be |inéar or*branched. Exanples of 25 Cl-C6 al kyl

gr oups/ noi et i &* repmbmﬂea mtu’ageﬁ 5~%b%emhhr¢l¥1ﬁ'@&éen—doﬁ@ﬁiﬂy}ﬁ;{g; n- but yl,

[ sobutyl tertsbut ylig d n- hex Simlarly, an al kyl ene
group nHy be %Ué#ﬂ %Pé tﬁ’é’d@ge@ QeCelidh ar gr oups
i ncl ude net hylegrg R3éiﬂm3é @@sh 1ﬁd6§>ﬁeﬁ’d&ﬁﬂ? Pﬁ:res@nt%&%h@ﬂ‘&v C-C ABAL H RN Grd
n- hexyl ene, .l -net hyI et hyl ene | et hyl en
1, 2- di et hyi¥ etogstherigith the nitrogen atom to whlch they are attachcd form a 4- to 6-membered
saturated heterocyclic ring optionally comprising a further ring heteroatom selected from
nitrogen and oxygen;
20  with the proviso that R® does not represent hydrogen or an unsubstituted C1-Cy alkyl group;
or a pharmaceutically acceptable salt thereof.

In the context of the present specification, unless otherwise stated, an alkyl substituent
group or an alkyl moiety in a substituent group may be linear or branched. Examples of

25 C)-Cq alkyl groups/moieties include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl and n-hexyl. Similarly, an alkylene group may be linear or branched.
Examples of C;-Cs alkylene groups inchide 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-

30  ethylpropylene. The alkyl moieties in a di-C;-Cs alkylamino, di-C,-Cs alkylaminocarbonyl
or di-C-Cs alkylaminosulphony] substituent group may be the same or different. In the
definition of R'%, the saturated or unsaturated 3- to 10-membered ring system and the



1-et hyl et hyl ene, 2-ethylethylene, 1-, 2- or 3-nethyl propylene and 1-,
2- or 3 30 ethyl propylene. The alkyl noieties in a di-Cl-C6

al kyl am nowolbeodrs@ér al kyl ami nocar bonyl or di-Cl-C6 PCT/SE2006/000927
al kyl am nosul phonyl substituent group nay be the sane or different.
In the definition of RLO, the saturated or unsaturated 3- to

10- menbered ring systemand the WO 2007/ 018461 PCT/ SE2006/ 000927 "5

saturated or unsaturated 4- to 7-menb§red m){]ocycl iCcri ng s¥l tem mag/
each have satyieied)or snsagiratad dnigr -EeBPHBEFICPREY CHOHIS FYSErLaY gashhaggalicyclic

system wi | ES Q‘tﬁgﬁg{. %fggkllwés.%n {ilah¥attiNSRE WsREERil beRRRIRD: flychiRdratadr

R37 and R3 reprgsent 32 4- 10 6-nenbered safurated
het er ocyc!| MeheniRI§and R*<tRiY and B ytegether ieprgsank ath- olfememherediatiratsdnt ai n

no nore th two.rin e oat : it i.ng i

R and. RoBSPI s shoing o PAARRod Rl s il mﬂyfé‘% Wises
or OXygen hitefbattinBiihe Hitogen MRQ uldaBtoaFhicH R iand BTt (boR*’ and RSY laecdtiavked@ad
recept or agoni sts and possess properties that nmake them nore

sui tabl e f@PﬁQﬂﬁgﬁﬁéﬂEﬂﬂﬁnaﬁﬂyﬁF%Wg‘i‘tP%] Conmpounds have been to

optim sed to have appropriate duration in an in vitro guinea pig
trachea nodel, or nmamulian nodel such as a histam ne-chal |l enged
gui nea pi gThahempwrgds ofitis investionarg eclectiyy BA resgeiolAZopITtERE PPYFEIS RICHFATS

lives in mgnmal jap _systens. tic L cthe . co

nvent | on SRRk PeBRoS T e Bick Sl Al TR Bt B
conp alr ed t @ptiﬁgglned ?bl havﬁ Bﬂpropzﬁatd?rrauiﬂnria afi Eiﬂyitro@umpj pt pigsraciitaenodeipsunds
are al so notable, for Vi a fast i nset of acti a e

i e i nt er PEETAERGENSLHH it SpraEsr g en sApethiE obe P okl s
to a patieplyARdehiPheiarMHE hlF Gvisth RGnayliah eyexnisc I ehitiefilar, @rset can
be predicted in vitro using isolated trachea frotrgf%w nea pig

or
human. |n cempewmds bt dventigeare at lrest b-Seld mors pRie £t B Pgrerepige somgpared to
conmpound of, fo la {1) wh i e : :
OB €1 L %08 B TR ARSA NS RO 135080 e
Cl- Co ajs kylbhshet Sfﬁdﬁ@ﬁl ggt B tgﬁﬁme&gma b&#ﬂ:en@ﬁﬂn?mﬁﬁ( & 2conipouappithent s
oxygen, sul pnur or ), In 1s an I nteger rom tQ 3;.n 1S an
"I Sger {1 EMeuHencionpaRetag] FledemPeStl RIPYARE SyRpBTety HeE et Sarhh

predicted i vitro using isolated trachea from guinea pig or human.

In one particular aspect the present invention provides a compound of formula (1) wherein
20 R! represents hydrogen; '
each of R%, R, RY, R®, R and R* independently represents hydrogen or C-Cs alkyl;
eisOorl;
A represents CH,, C(O) or S(O);
D represents oxygen, sulphur or NR%;
25 m is an integer from 0 to 3;
n.is an integer from 0 to 3;
RS represents a group —(X);-Y~(Z)-R';
X and Z each independently represent a Ci-Ce alkylene group optionally substituted
with at least one substituent selected from halogen, trifluoromethyl, amino (NHz), (di)-
30 Cy-Cgzlkylamino, (di)-C;-Cs alkylaminocarbonyl; Cy-Ce alkylcarbonylamino,
sulphonamido (-SOzNHy) and (di)-C;-Cs alkylaminosulphonyl;

p and q each independently represent 0 or 1;



X and Z each independently represent a O -C6 al kyl ene group '
optionally substituted wth at |east one substituent selected from
hal ogen, t woétwoomaet hyl, am no (NH2), (di)- 30 O -C6 alpCriszadko90927
(di)-C,-C6 al kyl am nocarbonyl, Cl1-C6 al kyl carbonyl am no, ,

sul phonam do (-SO2NH2) and (di)-d -C6 alPkyl am nosul phonyl; p and q
each independently represent 0 or 1; WD 2007/018461 PCT/ SE2006/ 000927

6 Y represent a_bon 0 su ®) R7a and
R7b6 are both HSRIFES r‘?boﬁég?"éfg?%?élﬁp &@@8&6 i- CG alkyl: RO
represents hyﬂ?‘*@g@mg"‘bgre%ﬂl@@d@gkyl s R10' represents hydrogen or a

saturated or saturated 3- to 10-menbered ri ng system optionally
conprising at® @ﬁ&seﬁﬁ@’q@&?@ of £t ErsYEm sel ected from nit rogen,

oxygen and st ! bl e| ng optionally substituted by
one or nore sub&?ﬁsﬁ%n?@ré g’é?e{ entl’y sel ected from hal ogen,

trifluosomet hil®remrysents hydwepmoy Bﬁath;lﬂ@dd)ryﬂhsaﬁnatsda)- to 10S90EhbdRiding system

Q08 8 ky PRRPB bl | GH R SR e PR gt ek and”
unsat ur at edﬂléhur ﬂle&mgr@stbmrbedg @ﬁmm}lgrl substititedbysotstop mowsub@uitaédts/
gl S e e B e, DA S5 s,
optional | y.ssohRt LN’Ré@(@XRETt d;@m{l%me qqlp@ R@e C%%h@@t j%gmginya

hal ogen, trifl uoroneth hydr oxyl -NR218
Cl - C6 ap koRyCs alkm_grbmﬂ ﬁlﬂsﬁﬂ@xmeﬁmgn@@uﬁﬁeﬂ ers -10 7

| ndepe”de”&ﬁ edhblied Honb CIlgm%%hé%‘ﬁQfﬁhepr egﬁslﬁig'atléa o%e?ﬂ% }EEtel%

i ndependent represe ents a red
aromatic oseldw&tdérmnmmem, oxygengngd galpbun, themiapneyicliy ring syséeni itslfdatingy one

R A R e
subst i t ut ellydpyxyht Nle%sqom%é NHRDIRZ5)nd Ch«C@leah}goxy (opt i | onal | y

substituted | e@s 2C6 _al ar.bon NR2s R29,
Cl-C6 &f kyl Cgibgé‘rw iﬁ 1%18 OE% &Wy%&p ﬁ:& & ntly re resenthydrogen or

phenyl sul phpeyhigg no, - (O NHR30, -S02NHR33, CO C6 al kyl-R34, and a

phenyl or 5- to 6-nmenbered heteroaromatic ring (each of which
1,8 and t each independently represent 0, 1 or 2;

R’ represents a 6- to 14-membered aromatic or heteroaromatic ring system optionally
substituted by one or more substituents independently selected from halogen,
20 triflnoromethyl, hydroxyl, carboxyl, C;-Cs aikyl (optionally substituted by at least one
NR¥R®), C,-C; alkoxy (optionally substituted by at least one -NR**R*"),
C;-Cg alkoxycarbonyl, NR%ER? (y-Cg alkylcarbonylamino,
C1-Cs alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR™, -SO;NHR®,
Cy-Cs alkyl-R*, and a phenyl or 5- to 6-membered heteroaromatic ring (each of which
25 may be optionally substituted by one or more substituents independently selected from
halogen, triflioromethyl, hydroxyl, C;-Cs alkyl, C;-Cs alkoxy and -NR*R*);
R? 4, R>, R? 6 R¥, R? and R* each independently represent hydrogen or C;-Cs alkyl;
R represents hydrogen, C;-Cs alkyl, phenyl-Co-Cs alkyl or Cp-Ce alkylene-
NRIR%
30 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



25 may be optionally substituted by one or nore substituents

i ndependently sel ected from hal ogen, trifluoromethyl, hydroxyl, Cl-C6
al kyl, Cl - @60 a0r01¢6land NR35R3); R24, Res, R26, R27, RePCArsi2RBH008ZCh
i ndependently represent hydrogen or Cl- al kyl;  R30 represents
hydr.ogen, Cl-C6'al kyl, phenyl-Co-C6 al kyl or C2-C6 al kyl ene- NR31R32;
, 30 either R31 and R32 each i ndependent |y represent hydrogen or

ClCGaIkyI ) ni.t rogen ato

Chey are. attubis FoienRhtti ihE oSy nerbind g tSist b f8a i elecoa o™
PCT/ SEZOOGﬁHMQ&QEnd okyget;urated heterocyclic ring optionally
conprising a farther ring hetero selected from nltrogen and
oxygen; R33 r%prrE@E?WES hﬂg@ﬁ 8@‘1 kyds PhenACo-Copbal or &3-Galaileaet or
C2- 6 al kyhefer3s:NR37R38 s R34 represents a saturated, 5- or

6- menbered ni t;ogen containing rin R35 and R36 each i ndependent |y
represent hydRogemesnisgnaosted, fyor ~meanberied hislogRBTonkgininREBg;each

i ndependent | YR 3 ) /;.an R38
together with tﬁdga% t%&@%@g@ﬁ?@%ﬁﬁ@@@/@}{%g, g’f%&ﬁ gform a 4-
to 6- nenmber edeittenRilraatl & dach ardepyndenity repragnohgdregealok ¢;-Coalkyl, ot RY aad

further & heteroa selected fro lo nitro and en;, Wt
t he provi sg ﬂ%‘{&‘ %‘3@ 8$enrag W hFRf’HFEgaéﬁg‘E?ﬁ fopm ﬁ%s%%s‘?‘?’?ﬂﬂfré‘g
Cl- G6 al kydat@taet Beterdecl xﬁ;@%ﬂmytcbﬁ@hélﬂg AGEREE Ak @t&a&t&mtsbl%§te@ fom

In anot her aspect the present invention provides a conpound o
f or mul d"(l‘j‘l"fﬁﬂ"é’raéidr?xy&%l’ represents hydrogen; each of R2, R3, R4,

RS, R4" angiiRee ﬂraﬂmaa@mdeyn&%pgrss%ﬁmyﬁr%\eﬂ bPAPEhsBbstitdted S, -8l KT gronfp;
is 0 or 1, Arepresents CH C(O D represents oxygen
sul phur or onRihermagutisally aeaspiahlesaiétheraodm 0 to 3; n is an integer from

0 to 3; R6 represents a group -M-Y-(2)y-RI G

In another aspect the present invention provides a compound of formula (I) wherein
15 R! represents hydrogen;
each of R, R%, RY, R%, R* and R” independently represents hydrogen or Cy-Cg a]kyl
eisQorl;
A represents CH,, C(O) or S(O);
D represents oxygen, sulphur or NR;
20 m is an integer from 0 to 3;
n is an integer from 0 to 3;
R® represents a group -(X)p-Y-(Z)q-Rm;
X and Z each independently represent a C;-Cs alkylene group optionally substituted
with at least one substituent selected from halogen, trifluoromethyl, amino (NFy), (di)-
25 Cy-Cgalkylamino, (di)-Ci-Cg alkylaminocarbonyl, C;-Cs alkyicarbonylamino,
sulphonamido (-SO;NHp) and (di)-C,-Cs alkylaminosulphonyl;
p and ¢ each independently represent 0 or 1; |
Y represents a bond, oxygen, sulphur, CH,, C(O) or NR9;
R"® and R™ are both hydrogen;
30 R® represents hydrogen or C;-Cs alkyl;
R’ represents hydrogen or C;-Cs alkyl;



X and Z each independently represent a Cl-C6 al kyl ene group
optionally substituted wth at | east one substituent selected from
hal ogen, t wWoétwoomaat hyl, amino (NH2), (di)- 25 Cl-C6 alPIsEai06000927
(di)-C1-C6 al kyl am nocarbonyl, Cl-C6 alkyl carbonyl am no, sul phonam do
(- S2NH2) and (di)-GCi -C6 al kyl am nosul phonyl; p and g each

I ndependent |y represent O or 1; Y represents a bond oxygen, sul phur,

CH2, C(O or and R7b are b h hyd R8 r.epr.esent
hydr ogen or C#Rg é%prﬁﬁef% Rydrogep, PE%F%?&%& H‘?}aﬁ‘ﬁag%% E'me&b geldﬂﬂ %@“
2007/ 01846 ptidadlipEatfit fs&:%ch@aaagt ongnﬁéﬁetém@ﬂbﬁﬁs%[bb&dfﬁsb@iﬁ?ﬂﬁgen 6XygRn and
sat ur at ed or unsat ur at - to 10- red ring system Lionally

conpr i si ngSWREethering FEstem BEing £pEes Y E@FE@@F@&@P{? Bll‘i’ferﬁ“%’&%"é‘ttﬁ
d t |
oneor mor SUEARERD:selebEa SRbaRSh OMMEACIRIAR LAR, hopp bRy

trifluosomst(BWRY, Cm S(@)aR'ﬂo@GO)NRy& OKDJHC(QDR Cz-§s abyl) CRE4 alkoxy,
-NR16S( O
aece 8l LyE&:Z.?F Ao oYL B G M.caﬂr%gﬁ‘?%an S ensirhinlll 2 PXY

unsat ur at eghefhbered nYonodSS&tibﬁﬁg Elys[mﬂqﬁmhli}Ccdtﬂpﬂgmg)as Ieemompﬁhghabﬂoytom
conprising at |east gpne rin sel ect d fro

oxygen andsedestsdfrem nitpgen g% l?l?uﬁt}}’%%?%c ¢ Eng ?YS {lﬁﬁﬁ‘%emg
opti onal | ygsiaafy §1Hb%@ﬂtehl§y§f 1eh£eﬁé subBEudi Bk dtéd @oth haRke ifidudronlihyl,

hal ogen, trlfluoro 0 roxyl, -NR 21S(OtR22, -NHC(O R23 and
Cl- C6 db kokydrogyls- Nh{"%zo)ﬁi% Nﬁk(ﬁi@%% Ci-fotlke®? and R23 each

‘i ndependent | yp15 CRIGERE rﬁls’gyld,r %{m Q{22 andR® %h%@blmdehﬂy ?ep?é%gltthy%%gh or

i ndependent | y repr esent 2. RC represents - menbeér ed
aronmati ¢ o€-Reukyhar omatic ri ng systemoptional ly I S subst ituted by

Cr1tuor omet roF b HER b AREREOCSR. AT VU, T Ont fonal Ty,
substituted by’ ﬁprdsm 6-0t0 @4-midREeRASy omATic- dr?ﬁeiaidamn;at(cmmglsmah loptionally
substi Lt od b oL Leect one AERdel o AllapiearontL, oS
phenyl sul phgmstathA0hydrbxy®) b1, €02 ARERicmAlly Sibstituted by at least one
NR¥RZ), C,;-Cs alkoxy (optionally substituted by at least one -NR**R”),
C;-Cs alkoxycarbonyl, NRZER?, (;-Cs alkylcarbonylamino,
C4-Cs alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR?, -SO;NHR* and Co-
2 Cealkyl-R*; .
R* R% R¥ RY, R% and R? each independently represent hydrogen or C-Cs alkyl;
R represents Cy-Cs alkylene-NR*'R™;
either R*! and R* each independently represent hydrogen or Ci-Cs alkyl, or R*! and

R* together with the nitrogen atom to which they are attached form a 4- to 6-membered
25 saturated heterocyclic ring optionally comprising a further ring heteroatom selected from
nitrogen and oxygen;
R* represents hydrogen, C;-Cs a]kyl or phenyl; and
R represents a saturated, 5- or 6-membered nitrogen-containing ring;
with the proviso that RS does not represent hydrogen or an unsubstituted C,-Cg alkyl group;

50  oraphurmaceutically acceptable salt thereof.



20 C6 al kyl -K34; R24, R25, R26, R27, Res and R29 each independently
represent hydrogen or Cl-C6 al kyl; R30 represents Cl-C6

al kyl ene- NRa1i82018e¢1t her R3l and R32 each i ndependent| y pCeSE®SeN10927
hydrogen or Cl-C6 al kyl, or R31 and R32 together with the nitrogen
atomto which they are attached forma 4- to 6-nenbered 25 saturated
het erocyclic ring optionally conprising a further ring heteroatom

sel ected from njtyogen . _and oxygen; R33.repre ts .hydro l.-sC6
al kyl or pﬁéﬁy?‘?ﬂ_’ eﬁ?ﬁ%ﬁ?@i‘%ﬁteg"}h‘) _ztgr’gt ! ,ané,_l%;es %re%; d
ni trogen- cepfe ﬂabﬂg,fePf@émﬂj(ﬁéoéeh%rg?.@g;&@lmp&Caﬁjzcaugg, not represent

hydrogen or ah unsubstitute -C6 al kyl group; 30 or a
phar maceutical ly acceptable salt thereof. WO 2007/018461

PCT/ SE2006/.000927 ' ' '
R - Retp ey etbodtnft ot R RPhnd et B0 BlkiQfln SRR o R T
hydroges offggesefb R Gand B - 404, indepedentDPhyirégeh or CpCaaliyk. t her enbodi ment

of the invention R2 and R3 are both hydrogen and R4 and R5 and, s if
present, R4' and R5' are, independently hydrogen or CI-C6 allcyl. In

anot her enfpogi ARA embeaiedtn® badBr HR3R, RE, RR8d,afskesenf, ROt e ®itrepiintsand
R5' represents hydrogen. io In yet another enbodinment e is 0. In an
enbodi-ment bpdrogee i nvention, A represents C(O. In another enbodi ment
of the invention, A represents CH2. 15 In an enbodi ment of the
invention, D represents oxygen. In an enbodi ment of the invention, m
i s an int efeyet@pother gmimdirgenteds 0.exanpl e, 1. 20 In an enbodi nent of
the invention, nis an integer 0, 1, 2 or 3, for exanple, 1. In a
further aspect the present invention provides a conpound of fornula
(1) wher ei n 2 erabslidestad the indetionde rdpkogente@i@sent a Cl - C6, or Cl -4,
or C-C2 al kylene group optionally substituted with at |east one
substituent (e.g. one, two or three substituents independently) 25

sel ected f hpsAdNcdr @EMBdit®nof thé 1t@EAR, Aaddraeits €H,br omi ne or i odi ne),
trifluoronethyl, amno, (di)-C -C6, or CI-C4, or Cl-C2 al kyl am no
(e.g. méthylamno, ethylam no, dinethylamno"

In an embodiment of the invention, D represents oxygen.
Tn an embodiment of the invention, m is an integer 0, 1, 2 or 3, for example, 1.
50 In an embodiment of the invention, n is an integer 0, 1, 2 or 3, for example, 1.

In a fiarther aspect the present invention provides a compound of formula (1) wherein X
and Z each independently represent a C;-Cs, or C1-Cy, or C1-C; alkylene group optionally
substituted with at least one substituent (e.g. one, two or three substituents independently)

s selected from halogen (e.g. fluorine, chlorine, bromine or iodine), trifluoromethyl, amino,
(di)-C)-Cs, or Ci-Cy, or Cy-C; alkylamino (e.g. methylamino, ethylamino, dimethylamino
or diethylamino), (di)-C;-Cs, or C;-Ca, or C;-C; alkylaminocarbonyl (e.g.
methylaminocarbonyl, ethylaminocarbonyl, dimethylaminocarbonyl or
diethylaminocarbonyl), C4-Cs, or C1-Cy, or C;-C; alkylearbonylamino (e.g.

50 methylcarbonylamino or ethylcarbonylamino), sulphonamido and (di)-Cy-Cs, ot C1-Cs,
or C;-C; alkylaminosulphonyl (e.g. methylaminosulphonyl, ethylaminosulphonyl,
dimethylaminsulphonyl or diethylaminsulphonyl).



or dethylamno), (di)-Cl-C6, or Cl-C4, or Cl-C2 al kyl am nocar bonyl
(e.g. nethylam nocarbonyl, ethylam nocar bonyl di et hyl am nocar bonyl
or di et hyMadeseionyl ), C-C6, or CI-C4, or C-C2 PCT/SE2006/600927
al kyl car bonyl ami no (e.g. 30 nethyl car boml am no or

et hyl car bonyl am no), sul phonam do and (di)-Cl-C6, or CI-C4, or Cl-C2
al kyl am nosul phonyl (e.g. nethyl am nosul phonyl’ ethyl am nosui phonyl,
di met hyl am nsul phonyl or di et hyl am nsul phenyl). WO 2007/018461

PCT/ SE2006/ 000927 10 r . In a still farther aspect the present

i nventi on prastilofasther aspevp therpaesedt ifiventivh profides whempdund oRGrinalaX(I)Yviidn
s In astil}. fmﬁ aspect the present invention provides a conpound
of formul a™¥y*wWhetein R6 is X-Y-Z-R In one enbodi ment, X
represents a Cl-C5 al kyl ene group. io In another enbodinent, Z
represents a Cl-C2 alkylene group. In an embodi ment of the

i nventi®n, In@stél ﬁgrthmsaeot the preseiy inyestipreproxidss d compaund of fosmplagHawherdis
0. isIn bﬂ?r?&{‘ enbodi nent, p and q are either both 0 or 1.
In an enbo |nen he invention, Y represents a bond, oxygen, CH2
or NR9. In a further aspect of the invention Y is NR9. 20 In another

t th At d of f I I
whor oi n. Ry o EopaiE X eRbs Bt S BT SR, et byl or elhyl: for

exanple R7z and R76 are both hydrogen 2s In a further asepet t he
present inventjon rOV|des a conmpound of formula (1) wherein R$

r epr eséht sIpathgERbsfiment. Baeprese nR qmﬁaﬁpﬂé%mhlkyl. In a stil
further aspect the present |nvent|on provi des a conpound of formula
(1) wherein R9 represents hydrogen or Cl-C6, or Cl-C4, or C-C2

al kyl . 30 Mrpngnfbedpat oblip dasentione Pt @8t isi lavent i on provi des a
conpound of forrmula (1) wherein RO is

In another embodiment, pis 1 and q is 0.
15

In still another embodiment, p and q are either both 0 or 1.

In an embodiment of the invention, Y represents a bond, oxygen, CHz or NR®. na
further aspect of the invention Y is NR’.

20
In another asepct the present invention provides a compound of formula (I) wherein R™
and R are, independently, hydrogen, methyl or ethy]; for example R™ and R™ are both
hydrogen.

75 In a further asepct the present invention provides a compound of formula (I) wherein R®

represents hydrogen or C;-Cs, or C;~Cy, or C,-C; alkyl.

In a still further aspect the present invention provides a compound of formula (I) wherein
R’ represents hydrogen or Cy-Cg, or C;-Cs, or C;-C; alkyl.

30 ‘
In a further aspect the present invention provides a compound of f(;rmula (D) wherein R’ is

C)-C; alkyl (for example methyl or ethyl).



Cl-C4 al kyl (for exanple nethyl or ethyl). W 2007/018461

PCT/ SE2006/ 000927 11 In another aspect the present invention

provi des awoapoorsdéiof forrmula (1) wherein RL representPCTISEA06/0e0027
or a saturated or unsaturated 3- to 10- qenbered (e.g. 3-, 4-, 5-, 6-,
7-, 8-, 9- or 10-nenbered) ring systeJIOptlonaIIy conprising a ring
het eroatom (e.g. none, s one, two, three or four ring heteroatons

I ndependently) which, when present, is selected fromnitrogen,
oxygen and sul phur, the ring system being unsubstituted or

substi t ut egh éammepsypea&ha@é@n{ Bvéhtiol Provided@ cofbphe”t df'forfx@zw wherein R
substituents i ndepende selected from hal ogen. (e uori ne,

chl orine, WPERMHBILsE ogeadtprr?e?;aqut@d 3 w%ﬁteét?h;q 10- w@h@rﬂd @ag Bodyl 3- 6+ 7

hydr oxyl , onbl 0,0

YOO 500! 0, My DR SN g1 L AL e B (7O
Cl -C6, or @le; B, three @ fo@ring hepiroatoisimdepen@ntlylDéhichy wikin-p@asent is s€locted
al koxycarb and a saturate unsat ur.at ed. 4- - O OF 7=
mener od nacy e bl R i Bni RO dhing el of pbitotea by
het er oat onpsetsr Baord (L .one, R0, thiesor fduhysabstnﬁenftmﬁewhmﬂﬁ Qélﬁi’caﬁﬁi'@rﬁﬁlalogen
[ ndependen I y%[ whi c when present I ect%\t?1 from ni tbﬁ

oxygen and o poripe ﬁ%ﬂ%ﬁ%wr lealp?)nén YArprptyly S¥R50, [5aTbREYS Bydroxy,

unsubst i t ugigg, lgogrgl%uwmg(g RY Ly a8t mq@(oanl"ﬁstaliagesﬁcl(,@ @r Ci-

one, two, three of four subs%tuen% i ndependent’|y) sel ected from
hal ogen? ( eCrelkytly GorGsner, Cichd. 6F Cn€? alﬂw&m @eCo or Cofiris Ci-Co alkylearbonyl, Ci-

tri f | uoro I 59@&%@ Iunthl. r
Cl - ¢4, "@{:pg'lébc4,q§(ﬂ>% a% es of sa%\%%t ed or u(r?ggt uézgdt gg 3-
to 10- rrerrtmcmbbrcd mgnsgyshrensg sysmmmtélonzdhoa:mnnsmg aminggsteoratqo (g ypohe,c

Eeanpl os. | i e sHECr 65 S skl ot ool Fh ey, L Ha6na

cycl opr opyfrom @jttdgehwxyten andwﬁlpbmﬂh)ﬁiqnoﬁmb @ing xysiem itself being unsubstituted

py it et il S o b Bl o 1

25 di azabi pygleRdedtld) éalé&mtﬁo?n udmgdawgtﬂmnne Qﬁlb%ﬁf:tﬁr&&!ﬂe or iodine),

benzot hi enyl | benzodl oxol yl , wi nol Lyl . oxazg vl

2, 3-di hydrt@ﬂéar@mmyénlwdrwét rl\Bﬁq aﬁi}ic(q)&r a@?@l G1-Co9y Carkiangel |

th| azolidiR &gpnyl thienyl, i soxazol yl, pyridazinyl,

t hi adi azol y py olyl, furanyl, thiazolyl, indolyl, i m' dazol yl,

pyri m di nyI "benzi ni dazol yl, triazolyl, tetrazolyl and pyri dinyl. In

T et Rk S s S S8 Bl AT S i
rings or polycyclic (e.g. bicyclic) ring systems in which two or more rings are ﬁ.lsed.
Examples include one, or a combination of two or more, of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, cyclopentenyl, cyclobexenyl, phenyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,

25 diazabicyclo[2.2.1]hept-2-yl, naphthyl, benzofuranyl, benzothienyl, benzodioxolyl,
quinolinyl, oxazolyl, 2,3-dihydrobenzofuranyl, tetrahydropyranyl, pyrazolyl, pyrazinyl,
thiazolidinyl, indanyl, thienyl, isoxazolyl, pyridazinyl, thiadiazolyl, pyrrolyl, furanyl,
thiazolyl, indolyl, imidazolyl, pyrimidiny!, benzimidazolyl, triazolyl, tetrazolyl and
pyridinyl. In another aspect of the invention a saturated or unsaturated 3- to 10-membered

3  ring system is piperidinyl, pyridinyl or phenyl.



WO 2007/ 018461 PCT/ SE2006/ 000927 12 Exanpl es of saturated or
unsaturated 4- to 7-nmenbered nonocyclic ring systens include

cycl obut yl weywbomaer yl , cycl ohexyl, pyrrolidinyl, piperrEarsEgtos/000927
nor phol i nyl, furanyl, thienyl, pyrroly , phenyl, oxazol yl,

1, 2, 4- oxadi azol yl, 1,3, 4-oxadi azolyl, i%¥oxazolyl, imdazolyl,
pyrazol yl, thiazolyl, triazolyl, thladlazolyl yridinyl,

D O BB A Sl o RO OB sl s

or 6- menbegpibbutyd cEiSHeail,0ptcldheadl) pm@mryﬂ,spxp&aﬁﬂﬁ @o @ylr lfm@nyl
heteroatoms (e.g none, one or two et eroat ons) iC

present, thienyh dé@‘éﬁ%e ﬁb‘l’WLs@@é‘?}Y}ed 3 ’ﬂf 8?54 ig7olt b %éﬁa@ﬁ@lﬂx Wéﬁzc’ﬂilshe
ring syste s (e.g.
one. oo, TR, HpRLGH A, Merbbobli Ol BORg, RS, o
hal ogens ( epyrazinyl| %mﬂrtmwzolyhl orine, biom ne or iodine),
trifluoronmethyl, cyano, carboxyl, hydroxyl, nitro, _S(OrRLl5
“NR16S(O) 2R17, -C(O) NRL8RL9 NHC(O)R20 Cl-06, or Cl-CA4, or Cl-C2

al kyl,  CluGh enﬁHod(ﬁlelﬂ;éfﬂ'Brm\@ﬂm@ RA depresentsCiydogen, o a €itaGied 0o nn@ihcdbad
alkylcarbonyl al koxycar bo

Sat ot ated- 5yor ambea? Bae sstensoptipalcomeriiear BHTORIGISF RO G

syst em opt hgabdeYorGR Rk HefREbaQAE) hichPHBeriReschil, BS 1ﬁtﬁbﬁfdéﬁﬁlﬁiﬂle(cﬁad@rom
none, one, two, three or four rln%Pheteroatorrs) whi ch, when present,

are | ndepewaream apdeay e, & TITeSyHFR Deing JBTDSHILE Brsuksifed bB Rae < & PPFE
monocycl i |1 és Ofle S,Wﬁttﬁfge'c{r?&ﬁfsu‘B&itﬁ&téiHééf:'@ﬁdehﬂ&'Ee@&ted%oﬁ HRShént@iged by

one or tirtuents , three or four subStituents)
20 i ndepenfleorideychledine; broghihe @m)fﬂlm)o daftnotemethyls cyano; aarboxl bydrawy], nitro,
o 5 o SR A SO H B IR, ARG oo
enbodi nent Cl-Bg,Qan(Eﬂhesle@i-@z slyrahtyo g2+ Cs, arCaCs at Gr-6% elﬁyloarbcméaﬂuﬂa,toe@ﬁ-

et or ot onb08F b ORI b B BT BPBRY A 1Ch B GERTEL )

whi ch, whepoRé&eRHing Sstnt HStRASIROMAITKIng ®he 61 Roke che 6l Réttfoapar(egNtbae,
oxygen, the ring sys%em bei ng unsubstituted or SUbStI{ngt ed by o

two subst mﬂumsﬂﬂpﬁ orfourices qtgrogtem@cw@eh PSP GER e&derﬁlwagﬁth{e
chl orine,- éfﬂfgu] ,

hydr o;<yl 'H;t?c’?ge%( ())?’I ﬁ%f I\Fl) H%%)i %%%gak%g S%%O) NRllfs?@Rerl H{é%sgl))tulgego
Cl-C4 or Oﬂr EBstithts by o1 oCAoTSSUGHERIS 6. & vy, twoi thise opjfour grbsginents)

al kyl car boﬂ;‘éggegglnéglseﬁctegﬁo%zha%g‘éﬂ X/E 3BARY chBAfe, Broidhd bAbESeR

unsat urht e
trifluoromethyl, hydroxyl, -NRZS(0)R%, -NHC(O)R® and C;-Cs, or C-Cy, or

C1-C; alkoxy.

In another embodiment, R*® represents hydrogen, or a saturated or unsaturated 5- or 6-

25 membered ring system optionally comprising one or more ring heteroatom (e.g. none, one
or two ring heteroatoms mdcpendently) which, when present, are independently selected
from nitrogen and oxygen, the ring system being unsubstituted or substituted by one or two
substituents independently selected from halogen (e.g. fluorine, chlorine, bromine or
jodine), trifluoromethyl, cyano, carboxyl, hydroxyl, nitro, -S(O)R", NRS(O)RY, -

3 C(O)NR™RY, -NHC(O)R®, C;-Cs or C1-Ca alkyl, C;-Cq or C;-C; alkoxy, Ci-Cyor
C1-C; alkylcarbonyl, Ci-C4 or C1-C; alkoxycarbonyl and a saturated or unsaturated 5-or 6-

membered monocyclic ring system optionally comprising one or more ring heteroatoms



menber ed nonocyclic ring systemoptionally conprising one or nore
ring heteroatons WO 2007/018461 PCT/ SE2006/ 000927 13 (e.g. one or
two ring het@emavmsas) which, when present, are independ®aTiSE200e0@ai7ed
from nitrogen, oxygen and sul phur, the]O,JJr;anocycI ic ring systemitself
bei ng unsubstituted or substituted by e or nore substituents (e.g.
one or two substituents independently) selected from hal ogen (e.g.

fluorine, hl or i ne ] ne or i.0di.ne trifl oro r |,
NROL5( (o o RiE St s n o Waeh pissettis Paenshisnts seibrtag Km
enbodi ment mthQn loRPE &SR s8lphing fe gemocylic Bing afstinbfiRL RingUns@stifubdded 5-
or 6- nenber ri ng system conpri si ng none, one or_two ring

het er oat onsuhsRias bipnedr mroesBRptitients -8 PRGNS é?hSFIEﬁle%‘é P%P@Hlemba m

nitrogen a ) t

Subst ¢ ut oRbtpged B8R pelod o Auby SHLAR, DmHARY 1odihe) PRl dY! o
hal ogens( ehgdroxyll WRF'S60),8H) NHEEO)RET end 16k-ror Codl alkpxy.
trifluoronethyl, carboxyl, hydroxyl, -S(O, Rl5 -NRL6S(O 2R17
_C(O NR18R19, - NHC(O) R20, Ci1-C4 or Cl-C2 al kyl, C1-C4 or C1 Q2

al koxy, Cl Iﬂﬁﬁﬂaeﬂém@il@énhyﬂ{’@ asgheraiyts hpdidgds] ofHsanrrated ﬁﬁmsatmated 5-or 6-

al koxycarbonyl. is . In a still further- enbodi nen Ore
hydr ogen, Bremberedringsysiem SPOpHENg Rng, g 68 two Fing %et?FQR%Fﬂ 831’59@?38%

conpri si ngR RSP 5elb M frbih DitkdRb:e hriPd B8, WMairkilz ,syb"s&ﬁ'bemgﬁlﬁﬁﬁ:@ﬁtuted
are independently selected fromnitrogen and o e%_ﬁen the ring system

bei ng 10nseobsbsithted by one sTE Wﬂt@tsd?d%’ﬁ@ieéﬂy pelested fim halgesst 8.8
iefenderiloegsigdy 400 . tnfinkiu e oy, oy

anot her e
pi peri di nyI-NR’lﬁﬂ@)zR! Ir@ﬁ@NRyBI‘éubM'IQ(Qﬁ%& EyCE:Qr @i Gm& ertﬁn)Ar Cl‘l‘ n a

crmodtment CRUARE ¢ Fgeaon 8 LokBert plyt it

optionally substituted by Cl-C4 al koxycarbonyl. In yet another

o0 I Aot ol R i Sl b
(0ptlonall}5n% Cgléy@fémmbm %ﬁoﬁe@tﬁsl heRfd IRy e WReh

are, independently, 4 al kyl" (for exarrpl e nmethyl or et hyI)
present, are independently selected from nitrogen and oxygen, the ring system being

unsubstituted or substituted by one or two substituents independently selected from C;-Cy
or Cy-C; alkoxycarbonyl.

20
In yet another embodiment, R represents hydrogen, phenyl, pyridinyl or piperidinyl ring
optionally substituted by C4 alkoxycarbonyl.

In a further embodiment, R'° is hydrogen.

25
In a still further embodiment R is phenyl, pyridinyl, ora pipeﬁdjﬁyl group optionally
substituted by C;-C, alkoxycarbonyl.

In yet another aspect of the invention RS is (CH2)R'™, wherein qis 0, 1, 2 or 3 (for

3 example 2); R™® is phenyl, pyridyl, NR*R™ or piperidinyl (optionally N-substituted by
C(O)O(Ci. alkyl)); and R* and R are, independently, Cy.4 alky] (for example methyl or
ethyl). :



WO 2007/ 018461 PCT/ SE2006/ 000927 14 In a further enbodi ment of the
invention R5 R16, R7, Rs, R9, R20, R21, R22 and R23 each

i ndependenwgy2m@prsasient hydrogen or Cl-C6, or Cl-C4, or PCISE2008hd0917.
s In a still further enbodi nent of the Lﬁvention R15, R16, R 7, R 8,
R19 R20, R21 R22 and R23 each independently represent Cl1-C6, or .
C-C4, or C3-C2 alkyl; and R16, R18, R19, R20, R21 and R23 can al so
be hydrogen. In another enbodi nent of the invention R16, R18, RF9,
K20, R21 and e each independently 10 represent hydrogen or Cl-C6, or

C -C4, or &la6einet &ﬁﬁoduhena&meaﬂ&&h&i Ré‘nntfdkﬁqa*ﬁ 18151120 FRET, FePshd 22 each

are, independently, C-C6, or d-& alkyl. s Tn a further
enbodi nent u@ﬁpmdenﬁmprwwﬁhycinmﬂe%n@r&a%or @bczl_aikl’ﬂenber ed (5-,

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

het er oar omatl cring syst em opt| onally substituted by ngne, one or
nore, (e.gln mtﬂbﬁrlhaeemtbomneﬂtbf the imvenfi@LRR Y, Eﬁ,ﬂ%‘i’ iR'Bait, R4, ﬁﬁ’eﬁézmﬂ:dm y

selected fro 0 o) hIo ro R Ok L©
trifl uororrﬁ‘i‘??}])"i“fl ﬁ%ﬂ&ﬁpgessgrdé é(’y?rc g:i‘a bl ﬂ ﬁ Ikogi
(optional | yn@RB R alkb bohedlofan. none, one or nore, e. g none one or
two, -NR24R2), Cl-C6, or Cl1-C4, or Cl-C2 alkoxy (optionally

substituted by none, one or nore, e.g. none,one or two, -NR26R27),

Cl-Gs, or Eﬁ- (cther Sfab&dindest éﬂtﬁ@fﬁy&ﬁfogw ng RNRﬁgFﬁg’an@Rz%ch Eﬁeﬁlndéﬁﬁy

or Cl-C2 I car bonyl am no, C1-C6

al kyl sup phmpyasmhwdrogempmeﬁycs@r §hr6h>qreﬁncﬁz@1kyl ko' 0) NHR30 - SO2NHR33,;
C0- C6, or Co-C4, or Co-C2 alkyl-R34, 25 and phenyl or 5- or

6- menbered heteroaromatic ring (each of which is unsubstituted or
subst i t ut eth j anstherembdineent B°gR"amné R* ane, indepersiently, Gy or C1-Ca, or
substi tuenbﬁ = nﬂependent ly sel ect ed from hal ogen such as fluori ne,
chl orine or iodine, trifluoronethyl, hydroxyl, C-C6, or
Cl-C4, or C -C2 alkyl, CG-C6, or C-C4, or Cl-C2 al koxy and NR35R36)

30 I n anot her enbodi ment of _the |nvent+on R7 re eignts aéﬁ% g s,
14- nenbér efp g Butherembaglimen of the fpyentiqn R'ysprosopis a diy & 7-

aromatic op. lig! §1.03501m! amtmagbéycgta@dﬁa@@rot RatEbhibmay débﬁs%h?@bﬁ%ﬁal@ne

or nore (e-qg. wo, three or four) substituents independently
sel ect ed \A@b@ﬁmmdovyme, qn@vr SEXIGE DUBONE, twos threeorh Ip) sihshiuens g.

fluorine, *&Eﬁ’ép'dgﬁly s%fe%{gd 'ﬁ%n?ﬁal&éég @ E)ﬂuohraé fchfé%@ RSt or ﬁ\ﬁﬁ’ﬁe?xyl

trifluoromethyl, hydroxyl, carboxyl, C;-Cs, or C;-Cq, or C;-C; alkyl (optionally

20 substituted by none, one or more, e.g. none,one or two, -NR**R?), Cy-Cs, or C1-Cy, or
C;-C; alkoxy (optionally substituted by none, one or more, e.g. none,one or two,
NRR?, C-Cg, or Cy-C, or Cy-C; alkoxycarbonyl, -NR?**R?, C-Cs, or Cy=Ca, or
Cy-C;, alkylcarbonylamino, C;-Cs, or C1-Cy, or Ci-C; alkylsulphonylamino,
phenylsulphonylamino, -C(O)NHR™, -SO;NHR™, Cy-Cs, or Co-Cy, or Co-C; alkyl-R*,

25 and phenyl or 5- or 6-membered heteroaromatic ring (each of which is unsubstituted or
substituted by one or more, e.g. one, two, three or four, substituents independently selected
from halogen such as fiuorine, chlorine, bromine or iodine, trifiuoromethyl, hydroxyl,
C;-Cs, o C1-Cy, o1 C3-C; alkyl, Ci-Cs, ot Ci-Ca, or Ci-Cy alkoxy and —-NR¥R¥).

30 In another embodiment of the invention R’ represents a 6- to 14-membered (6-, 7-, 8-, 9-,
10-, 11-, 12~, 13- or 14-membered) aromatic or heteroaromatic ring system optionally

substituted by one or more (e.g. one, two, three or four) substituents independently selected



carboxyl, C-C6, or Cl-C4, or Cl-C2 allcyl (optionally substituted by
at | east one, e.g. one or two, -NR24R2), Cl1-C6, or Cl-C4, or Cl-C2
al koxy (opwopmidis4substituted by at | east one, e.Qg. OPETHE206/000927
-NR26R27), Cl1-C6, or Cl-C4, or Cl-C2 al lfé)xycar bonyl, -NR25R2v Cl - C6,
s or C1-C4, or C-C2 al kyl carbonyl am no, C6, or CI -C4, or Cl-2

al kyl sul phonyl am no, phenyl sul phonyl am no, -C(O) NHR30, -SO2NHR33,

et or bar onAPTERAISERY (¢ G416, SHAFoR, FABAT gt i hprorttbds PYAPEG by

one or NI @ahGndl: CQRE, oﬂ@p@,bht:ﬁ@; chylf@yﬁonaﬁya%snﬁmmysat m@t%awgewar

selected from hg ggen such 'as tluorine, chlorine, brom ne or i odi ne,

trifl uor oméwbyNR W/ Os (§34y¢s,. ox 61~ 006;-Coplkxy (optionally@ubstiited iyat leagiangs.

Cl- 4, Cl -
Cnvent i on B Pl ault REIREE GREG JELLE of Gt ity GRS GRAER, 616,
11-, 12|-5|, 1;86‘1-6‘41 &Clm’dibyd blmiborgrtaamm ,i ©1-G¢, Ohgi-&m@mtﬂ@éﬂuﬂmﬂﬂ?mfg
optiona te r ng, t thr 0
SUbst tueﬁﬁage Shikeianny SO O GGy eh oot FradphR™
chlorine, geﬁ‘l?l &5- 't@@lrﬂ@ﬁberéd Hetdrotpo:a6Ri g (eadtyciviiiot may E@dﬁ@l@ﬁaﬂy,
Cl-C6, or or Cl1-C2 al kyl (opti onaIIy substi t ut ed

y at t
one, e.g. éh@tl‘éﬂfed hYRAE OX RRBIGE; Pue, EW0,aree gi fopg sebstityspts e@“démlbb?ff“’ted
(optional l I n Ik

C1 o, or CPEESfibch Yyttt ksx"‘?%’éélﬁgdﬁgm%f S e R ’“ﬁ &

or C3-(n aIG(ﬂscm(bleﬁyloaﬁirﬁ‘a allegh - @Cs, 6F CCL4,08 Créi aljoxgznd -NR¥R

al | cyl sul phonyl am no, 20 phenyl sul phonyl am no, -C(O) NHR30, - S02NHR33
and Co-C6, or Co-C4, or Co-C2 al kyl- R34 When R7 represents an

opti onal | y Is blgthiet embﬁﬂaﬁlentafﬂieﬁﬂmmbnl{étbpmeﬂs B &F tmrrh!t-mcmb@rn@(&,s’&s&-&n

the ring syst IS 1to4r|n hetero i end |y

sel ect ed )2{@ ﬁﬂoﬁr& 5 %‘glz ‘yr?r%%msoﬁ {ﬂamng’l%i&“lngls?’ bt Puo pally

subst i t uentyhsfnidd H}eﬁeﬂ)‘i@ﬁﬁrs (éelgl 00Q o, thlek Yor ﬁdwb)ssfubitﬂﬁ@ds ﬁdepbﬁdenﬂy selected

6- menbered heteroaromatic ring, the ring conprises from g 4 ring
G Hn B eF

het er oatso nﬁfomﬂélfé%ﬁ(ﬁéﬁt ﬂ'gpr@a TG, YIPEECAT 19 hur .
Wien R7 r e%ﬁ;@gﬁ%ﬁ E’) -‘{"_‘,’} @,{‘ 3k by C% BIRSE ('of)t'tﬁlﬁ Cubstifiteldry R (AR 26, ¢.g. one or

het er oar ona e rin sys em conprises fromi to 4
ring het er oab,oNR aue@ﬂ@ent @ycselr @m—ﬂeé oxy wtiphallysyesiitutedbitet deasime,

sul phur. Simlar 11Ds 28529 (v
200?/01846?&9&%%&5’80%0% 27(51 3{;% | Eiy SRRl E@‘ R Cels
6- menber ed da e:tIJe]:; Q) Aey dlkyledrbepylantiso,r € j’-]@e, ©0 Msugllf(iﬂlkﬂlmllhonﬂmmg

et T oL L ROCRSREEALL, SP S OERES SHEP SH e Wt

system thq{3f_| ng system

‘When R’ represents an optionally substituted 5 to 14-membered heteroaromatic ring
system, the ring system comprises from 1 to 4 ring Vhe'teroatoms independently selected

25 from nitrogen, oxygen and sulphur. Similatly, if a substituent in R’ represents an
optionz;lly substituted 5- to 6-membered heteroaifbmatic ring, the ring comprises from 1 to

4 ring heteroatoms independently selected from nitrogen, oxygen and sulphur.

When R represents an optionally substituted 6- to 14-membered heteroaromatic ring
30  system, the ring system comprises from ! to 4 ring heteroatoms mdependently selected

from nitrogen, oxygen and sulphur. Similarly, if a substituent in R’ represents an



s conprises from1l to 4 ring heteroatons independently selected from
ni trogen, oxygen and sul phur. Exanples of 5- to 14-nenbered (6- to
14- menber edyo aenes46ic or heteroaromatic ring systens t irair/Sragocho®9o2?
used, which may be nonocyclic or polycyglic (e.g. bicyclic or 10
tricyclic) in which the two or nore rin are fused, include one or
nore (in any conbination) of phenyl napht hyl , pyridinyl

pyri dazi nyl i m.dj,nyl azi 3,5- triazi
Yo, ot aspipby Sstis- WG Shmbred etefisghme e, B pipe comprises from 1 o
benzof ur any ring hb@fbamhuspaﬂdfdnﬂy baezet hbaRREIREh, oxly B0 sulph&0i ndol v,

ben2|rn|dazolyl i ndazol yI', benzi soxazol yl, enzoxazolyl
benzot hi azol yl, quinolinyl, isoquinolinyl, qU|nazoI|nyI IS

gui noxal i n ng|

phenyl L
ri ngs i scl uctepnsgs frdirlyto, 4 fing kerarbardbmaindependentyseleyted f26r itnogen, oxygen and
enbodi nent qf the invention, R7 represents a 5- to 10-nenbered (for
exanpl e 6- ‘Uéh 10- menbered) aromati c or heteroaromatic ring system
optionally substituted by none, one or nore’ (e g. none, one or two)
substituents i ndependent ly selected from hal fl uori,ne,
chlorine, Brampleeolor i¢ b%rmg)%erefir(ﬁ tp d e W&P exhyteropgmatisyips
C-c4, or n@%hﬁl b(d%éﬁ oM oy BB Al Qicde.gNBIBRIicBPE OF
t wo) -NR24S 5) n%’l ° 25 Cl -C%’a koxfzopt ng%frac i/c gubs?ﬁﬁt ed by
(e.qg. nmnemcad@c)mwmb)th&tpmmwn&aar@se lmchdeﬂgzoram eambony| |

o SRl A b i -

Co-C4 or fiazigl, all,zswtam,l, pmpmyl axapingl, Shiepioyls -indenile benzofuranyl,

" epr esent sabgzo iy WardPeil R ool b BEARE i,

syst em opt b@RibkazoBUOBdnzbxHZEKH], menmhﬁzolsam euiiolingr &oﬁmnghnﬂomnamhwlpr
t wo) substltuents |ndep ndent | ctedfromhalo n (e. flu |ne
e BBy oA OU B B pter S g URPp B Sas phepy D i o
trifluoronet hyI hydr oxyl , car boxyl Cl-4, or C-C2 alkyl

(optionally substi t ut ed b_ (e none, one or _two) -NR24R2), Cl-

or Cl-CZ aFEkamplegofift- ‘tcoﬁamqm,bere@dwmamm@w niggs inelugle Pﬁ’é@i@}’la Bweol@}aqdwo)
- NR26R27) , %az 2‘5?1 or Cl- C2 al koxycarbonyl, - NR2eR29 CI-C4, or C-C2
al kyl car bo??y ho, Cl-C4, or Cl-C2 al kyl suI phonyl am no, . s

phenyl sul phonyl am no, -C(O) NHR30, -SO2NHR33 and Co-C4 or Co-C2
al kyl - R34 In an embodiment of the invention, R’ represents a 5- to 10-membered (for example 6- to
10-membered) aromatic or heteroaromatic ring system optionally substituted by none, one
or more (e.g. none, one or two) substituents independently selected from halogen (e.g.
fluorine, chloﬁne, bromine or iodine), trifluoromethyl, hydroxyl, carboxyl, Ci-Cq, or
C;-C, alkyl (optionally substituted by (e.g. none, one or two) -NR**R%), Cy-Cs, or
25 (-C; alkoxy (optionally substituted by (e.g. none, one or two) NR¥R?), C1-Cy4, or

C;-C; alkoxycarbonyl, -NR®*R?*, C;-C4, or C;-C; alkylcarbonylamino, Ci-Cs, or

C4-C; alkylsulphonylamino, phenylsulphonylamino, -C(O)NHR™, -SO.NHR™, Co-Cs or

Co-C; alkyl-R*, phenyl and a 5- to 6-membered heteroaromatic ring.

30 In an embodiment of the invention, R’ represents a 6- to 10-membered aromatic or
heteroaromatic ring system optionally substituted by none, one or more (e.g. none, one or

two) substituents independently selected from halogen (e.g. fluorine, chlorine, bromine or



I n anot her enbodi nent, R7 represents a 5- to 10-nenbered (for exanple
6- to 10- nenbered) aromatic ring systemoptionally substituted by
one or twoveuE¥TABe@Ents independently sel ected from halPEFeR2006/04927
fluorine, chlorine, bromine or iodine), o trifluoronmethyl, hydroxyl,
car boxyl Cl-C4, or C-C2 alkyl (opti or1lgl |y substituted by at | east
one, one or two, -NR24R25), C-C4, or C-C2 aI koxy (optionall y

bstit ut ed | , 7),..Cl-C4,

&1 Sczl ah c BB o Ee R B8 oSt G epr bR RIH GRS ami no,
Cl-C4, or GibsEdtedbly)e. guﬁd@bmloam)omméﬁ)y bw4,o&i@aa¢zmd19(o tionally

- C(O) NHR30, - SO2NHR33,  Co-

I h 'S a 5-
0" & henboFLEHISR By SaEARe: ate F e -NR RESE RerCritbadimtisnyoatzony,

represents 2 @,

Cubst it ooy, ore o Of i cE R Ro; (08 O AR g,
hal ogens ( epl@nylwlphmlyﬂmpo,cm(@b bS@rNHE @nd Goeliare)Go-C alkyl-R™.
trifluoronmethyl, hydroxyl, car boxyl Cl-C4, or 20 A-C2 al kyl
(optionally substit ut ed by at | east one, e.g. one or two, -NR24R25),
Cl-C4, or InGinofhier @hbabimiertoRt fepresdntsya S—ubﬁﬁ-&ﬂanibefbdt(ﬁ)rakadnlﬂast todle, e.g.
one or two, -NR2QR2 C2 al koxycar bonyl , - NR25R29,

QS oh or BPEbSed Ry By Pa RSy PG et o subshaes

al kyl sul ph%}lﬁeﬁﬂéﬂﬁ ,sel%t@d'ﬁbﬁllﬂamg@ﬁ'%@ @ Hiubfne, chofd\bRa8ne oSEENEIR33 and

|-R34 25 In a rther enbodi nent R7 represents a

Co- 4 - |
5 Lo b, nEHEREE oy B FEDBILL G- €0 o Gon SIS PD s SRR o
system opt hgﬂ%hé ¥ agtsaﬂé&ftw SRMWIONE.E/ o n{)odélﬁmgr (o%ﬁ%ﬂlﬂ\% tltufeﬁrb?%t

or four) hal ogen farthet e ment
napht hyl obastontalelgyomjwwmmle 25),/ el ope-C dkoxyearénwle-lﬂkul& 0C1-Ca,

chl oro or - -3 or OCF3. WO
50071 01046 Sy Rt Eef O OB, ©OF 1S
invention mﬁylsﬂplmnylaaﬁno,mxo)m”ansom%,acm@ nrl€pEp dikpl-R3f, phenyl and
represent h %grgn or -C4, or C-C2 alkyl. It should be
underst‘boda%/ gralpgs; °terP§r°WﬂP%mE‘31an one group - NR24R25, the groups
may be the sanme as, or different from one another. Simlar comments

apply if there is nore than, one grou% NR26R27. s In a further
embodi ment Inrugthergmbosiment, \iapiserats:2 tojte Eymenbered argmatigaingsygtom | ky| -

optionally substituted by one or two substituents independently selected from halogen (e.g.

fluorine, chlorine, bromine or iodine), trifluoromethyl, hydroxyl, carboxyl, C;-Cq, or

20 Ci-G eilkyl (optionally substituted by at least one, e.g. one or two, NR*R%), C1-Cy, or
C,-C, alkoxy (optionally substituted by at least one, e.g. one or two, -NR*R*"), C;-Cy, or
C;-C; alkoxycarbonyl, -NR®R?, C-Cy, or C1-C; alkylcarbonylamino, C;-Ca, or
C;-Cy alkylsulphonylamino, phenylsulphonylamino, -C(O)NHRY, -SO,NHR® and Cy-
Cy or Co-Cy alkyl-R*.

25
In a further embodiment, R represents a 5- to 10-membered (for example 6- to 10-
membered) aromatic ring system optionally substituted by one or ruore {e.g. one, two,

three or four) halogen atoms.

30 Ina further en;bodiment R’ is phenyl or naphthyl optionally substituted by halogen (for
example fluoro, cl'_iloro or bromo), hydroxy, C,.4 atkyl, C;.4 alkoxy, CFz or OCF;.



phenyl - Co- C6, or Co-C4, or CO0-C2 al kyl (e.g. phenyl or benzyl); or
"Cl-C6, C1,4, C1-C2, C2-C6 or C2-C4 al kyl ene-NR3I R32 and either R31
and R32 eaovopovdemadident |y represent hydrogen or Cl - C6,PCIYSEGB6BIDI2T0r
Cl-C2 al kyl, or R31 and R32 together w the nitrogen atom 10 to
which they are attached forma 4- to 6-Menbered saturated

het er ocycl i c ring optionally conprising a farther ring heteroatom

sel ected f itro en.such 3s aznelidinyl o) ol Jj di

pi peri di ny nlb Fﬁ‘g?(ﬁfﬂ g‘?ﬁ'ﬁ% %ﬁop%’.ﬁ‘ I’ﬁ akr ujf{‘t PRén%lB% I&g&t@
represents ré}itékéﬂlg@ﬂrog@h 0f30,-Cqlor Cr-Chor CQJCz@lkyIJZIt gihd¥d be undsrstood that if there
phenyl - Co- C6 or, C0-C4, or_Cor G2 al kyl phenyl orbenzyl); or
CoSCh or - B S HRIE AR RIS S Dins sy DRAE SHFE oy LRt o, one
'ndependenaﬁathére@ﬁﬁﬁm&mmeﬁﬁqgﬁg itherblis mb78 thedlonl! dfﬁ. NRPT -C2 al kyl,

or R31 and R32 together wt nitrogen atomt they are
attached forma 4- to 6-nenbered saturated heterocycllc ring

ti |1 [ i I
ot rogen SHie BRps RS Rred 4 SRerdph MBS CRLRR RGO
pi peri di nybhengi-@pCazorG+C00r @aﬁpﬂhjfll(elglphemy‘l oabeﬁzyl)j of L iQyeC;-Cy, Ci-Cy,

kyl oo RRbSREEraRATBITRINE Ag ssiteh anth FAHLBURIBARELY gtk ont

hydr ogen ophydehgddtor CQICGCJJI'@‘JQ;, OPC;—@L alfedt, & B bind R ¢ e@ﬁﬁi'th'@e?mﬁ@{a&ltdﬂﬁﬁ

with the nltrogen atomto which they are attached forma 4-

6- menbep edt%‘ableh E%eaerer?é*@@heécfm ?6 toibrigemahrre vt tydbaﬁrﬁw%xp fige gptionally

further ri pgn,i&lef fAbh ol e@&&ﬁ&h“séi@éfé&ﬁ&ﬁﬁ%@eﬁ% G YELSCR H&l&eﬁémyl
azetidinyl, pyrrolidinyl pi peridi ny era2|ny of “nor phol 1 nyl

I'n a furt hpyorelidiad; mmdlwt%prz@mb@mom&dm Cl-C6, or Cl-C4, or
Cl-C2 al kyl; 30 phenyl -Co-C6, or Co-C4, or Cb C2 al kyl (e.g. phenyl
or benzyl); or C-C6 or C2 C4 al kyl ene- NR37R38 and either R37 and R38

each i ndepgnaifmhbyemteydires R toymisantpehydmegerCl €1-C§ or 6%- leorm—c,zcaﬂlqﬂ;l C2

W0 3007 01 KR B s SE 5608, vagus o4 b PRI BF FeLer Crg

6- menber edCs akyilead-BE *1RET afdasthel R and R?j e mwﬁdem} pRdsb RNy ar en or Ci-
bart her ri ng het er oat om sel ected, from,ni trogen and oxygen suc

azet i di nyl CopyCndha o rydz alkyd; g5k %Hdr??yl togﬁ'ihﬁfe‘f”é}ﬂhﬁﬂtf%ﬁn PﬁQFHHd’Thl‘F%eY s

| n ahot her
01 o0 o e AT Bitn 38tdo BIRGRRARS SruMif B0RByoliS P optitnal odeprisly o

sat ur at ed, fisthenminghateniiemeselerted frogeairegsn ead enygep such as azetidinyl, pyrrolidinyl,
20  piperidinyl, piperazinyl or morpholinyl.

In a still further embodiment R*® represents hydrogen; Ci-Cg, or Ci-Cy, or C1-Cy alkylene-
NR¥R?? and either R*! and R* each independently represent hydrogen or C1-Cs, or C1-Ca,
or C1-C; alkyl, or R and R* together with the nitrogen atom to which they are attached

25 form a4~ to 6-membered saturated heterocyclic ring optionally comprising a further ring
heteroatom selected from nitrogen and oxygen such as azetidinyl, i)ynolidinyl,
piperidinyl, piperaziny} or morpholinyl.

In a further embodiment R* represents hydrogen; C;-Cq, or C;-Cs, or Ci-C; alkyl;

s0  phenyl-Co-Cs, or Co-Cy, or Cy-C; alkyl (e.g. phenyl or benzyl); or Cp-Cg or Co-
C4 alkylene-NR*'R*® and either R*” and R*® each independently represent hydrogen or C;-
Cs, or C;-Cy, or C1-C; alkyl, or R* and R*® together with the nitrogen atom to which they



ring, e.g. aring containing one or two ring nitrogen atons such as
hydantoin. 10 In a still further enbodi nent R35 and R36 each

I ndependentwWg 200ep1886ent hydrogen or Cl-C6, or Cl-C4, ore(Tise@iembiayd .
I n anot her enbodi nent the invention prol\gd'rdes a conmpound of formula
(1) wherein 1s R is hydrogen; e is O 1 (for exanmple 1); R2 and
R3 are hydrogen:or nethyl (for exanple R2-and R3 are both hydrogen);

R4 and R5, and, en present, e' and R5' . are all, hydrogen; Ais C(O;
20 D15 O e Aachedgprb i - memhged sarpated RetproSycliomhg ogiicraty Comprisis

i ndependentglyher H¥EhOSRRIA sefdcted ﬁiﬁﬂi@%&%a@ _ |s§cH%taEédd)nyl,(ﬁﬁfolidinlyl,
exanple Rr7a and R/b are both hydrogen); 25 I s phenyl or ‘naphthy

opt i onal | y pinstidinyk, (ripsgezigylieamegdwlipflor exanpl e fluoro, chloro or
brono), hydroxy, Cl4 alkyl, Cl.4 alkoxy, CF3 or OCF3; R6 is
(CH2) gR10a, wherein q is 0, 1, 2 or 3 (for exanple 2); R1Ofl is
phenyl , spyii shother hdAdeIeni RY represenis divdrggent dhiCspoali-¢y, bk €ubslicylired by
C(OQd _6 alkyl)); and R9a and R9b are, independently, Cl14 alkyl
(for exanpﬂ’gerﬁ%t hyl or ethyl); 30 or a pharmaceutically acceptable
salt thereof. In an enbodi nent of the invention (subject to the
provi so hereinbefore defined), WO 2007/018461 PCT/ SE2006/ 000927 20
R repr esef® afisther egkgdimentdt) o represeniyz spttieRS- orG mepgperefaiirqgan-copigniRg:
represents I,-Qg,der £96hg coftalfthY SRR 1o FhihitBEen@ilins Sucka§ BREABANT S
oxygen, mi§s 13 i 1;
10
Tn a stili farther embodiment R3* and R* each independently represent hydrogen or C;-Cs,

or C;-C4, or C1-C; alkyl.

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

15 R!ishydrogen;
e is 0 or 1 (for example 1);
R? and R? are hydrogen or methyl (for example R” and R® are both hydrogen);
R*and Rs, and, when present, RY and R¥ are all hydrogen;
A is C(O);

20 DisO;
m is 1 or 2 (for example 1);
nis 1; ‘
R”* and R™ are, independently, hydrogen or Cy4 alkyl (for example methyl), (for example
R and R™ are both hydrogen);

25 R’ is phenyl or naphthy! optionally substituted by halogen (for example fluoro, chlore or
bromo), hydroxy, C;4 alkyl, C,.4 alkoxy, CF3 or OCFs; |
RS is (CH;),R'%, wherein q s 0, 1, 2 or 3 (for example 2); R'® is phenyl, pyridyl, NR*R™
or piperidinyl (optioﬁally N-substituted by C(0)O(C1.¢ alkyl)); and R** and R’ are,
independently, Cy4 alkyl (for example methyl or ethyl);

30 orapharmaceutically acceptable salt thereof.

In an embodiment of the invention (subject to the proviso hereinbefore defined),



R6 represents a group -{X)p Y-(2)g-Rl; X represents a C-Cs al kyl ene
group; 10 Z represents a Cl1-C2 al kyl ene group; p and g each

i ndependent¥2meprsesient 0 or 1; Y represents a bond, owggSE2006HBDILIr
NR9; RO represents nethyl or ethyl; g represents hydrogen, phenyl,
pyridinyl, or a piperidinyl group optio Qi y 1s substituted by C4

al koxycar bonyI and R7 represents a 6- to 10-nenbered aromatic ring
system opti on subsh (grut ed by one or nore halogen atons. In an
enmbodi ment of rqS?W% {388 subj ect to the proviso hereinbefore

defi ned), ZOeﬁ\ﬁérelpresents hydrogen ei sOorl; each of R2, R3, R4,

Rs, R4A' and Rs' re srl%g A represents C(O; Drepresents
oxygen; 25 nf»@hpf R R raecg Regemessnty hydwgen;- (X) p Y- (2) g- R10: X

represents a oup; Z represents a Cl-C2 al kyl ene
group; 30 p a%%e Sggjghw@&g%fﬁ’dently represent 0 or 1; Y represents

a bond, soxygequﬁHQmmmmwam RO represents nethyl or ethyl; WO
2007/018461 PCT/ SE20061000927 21 R10 represents hydrogen, phenyl,
pyridinyl, or™d¥pi peridinyl group optionally substituted by C4
alkoxycarbonyﬁp fand R7 represents a 6- to 10-nenbered aromatic ring

systemoptionally substituted. b e r norehal ogen atons. s
y P a* re%resents a group —?X)p X.('—?Z%-R]d? g

X represents a C;-Cs alkylene group;
10 Z represents a C;-C; alkylene group;
p and g each independently represent 0 or 1;
Y represenfs abond, oxygen, CH, or NR’;
R’ represents methyl or ethyl;
R represents hydrogen, phenyl, pyridinyl, or a piperidinyl group optionally
15 substituted by C, alkoxycarbonyl; and
R’ represents a 6- to 10-membered aromatic ring system optionally substituted by one

or more halogen atoms.

In an embodiment of the invention (subject to the proviso hereinbefore defined),

20 R! represents hydrogen;

egisQorl;

each of R%, R, RY, R®, R* and R¥ represents hydrogen;

A represents C(O);

D represents oxygen;
25 misl;

nis1;

RS represents a group —(X)p-"r'-(z,‘rq-R10

X represents a Cy-Cs alkylene group;

Z represents a C1-C; alkylene group;
30 p and q each independently represent 0 or 1;

Y represents a bond, oxygen, CHx or NR®;

R?® represents methyl or ethyl;



An exanpl e of a compound of the invention is: tert-Butyl

4- ({(2-{[2- (4- hydroxy-2-oxo0-2, 3-di hydro-1, 3-benzot hi azol - 7-

yl ) et hyl | awmeooy/etshel ) [ 3- (2- phenyl et hoxy) pr opanoyl ] PCT/SE2006/000927
am no} et hyl ) pi peri di ne-1- carboxylate; _to

N-{ 2- [ 2- (4- Hydr oxy- 2- oxo- 2, 3- di hydr o- be¥zot hi azol - 7- yl)-ethyl amino] -e
t hyl } - 3- phenet hyl oxy- N- pi peri di n- 4-yl net hyI pr opi onam de;

N-[ 2-[ 2- (4- Hydr,0xy-2- 0x0- 3H benzot hi azgln ) et hyl am no] et hy IE N- phe
net hyl - 3- pheﬁetTPWFW?-hd@%ﬁﬁaPhe& , pyridinyl, or aplpen iny! group optionally

N- Benzyl - H benzot hi azol - 7-yl ) et hyl am no] et h
yI1-3- 1s pﬁb%ﬁh%d% o%é‘%&gﬁagﬁ%%%é

N-[ 2- [ 2- (4- HyBr mpyesantox 6- ®Hsoembared arewpticzriyg gystermoptionail]sebitiriied By phe

net hyl oxy N r| d t hyl ) propanani de;
N[ 2- 2- (42 8’%‘%‘% %‘JOgEBH- benzot hi azol - 7-yl ) et hyl ani no] et hyl ] - 3

phenet hyl oxy- N- phenyl - pr opanani de; 20

El\}l;][z(thgl:Dlagg l?c?m&g)o?aggmlaoundo%ﬂiemveglﬁomgdrOxy 2-0x0-2, 3-di hydro-1,3-b

1) et hyl byl
HREN Y a?”?gg%%{& G o B | ) et hyl ]

no} pr opy! ) YBetbellangheleitivd h@p@mﬂeﬁozy}ywy&amws}e@g&n@ﬁm@&l-
N[2-[2-(4 %Iy?% - 2- 0x0- 3H benzot hi azol - 7-y1) et hyl am no] et hyl ] - 3- phe
net hyl oxy- ﬁ?}{ S phenet hyl oxypentyl ) propanam de;

3-[2- (4wBr Mﬁb@dﬁﬁy@Xw&vﬁG%%@hY@O@MWok%YQ -afidargisobethyldtdhi azol -

7- yl)ethyl e

N-{)Z/ %2 (Z E@S&‘Xl? .E\X%;bgﬁbjﬂ'h ﬂmn&&i Blgélg’ﬁ%% i azoI 7-yl)-ethylam no] -e

N ESat ph | b 2@“"‘9?12{“’(" [ 2- (mﬁﬂg@a@ 2- ]eﬁgn?%heﬁetgym-l . 3-Db
2-(Di et am 4 I ox 0XO0- I ro -

en[zot gn azoP%/ePe Poi‘gé ﬁ‘iﬁ/a}lla‘?djg_ﬁo} et hyl ) - 3- {2 phgnyl et hoxy) propgnan‘i de:

WO 2007/ 01%@@}’[[ 06480222 bxo2&-benzothiazol-7-yljethylamino]ethyl]-3

4- Hydr oxy- 7-[ 2- 3-(2-phenyl et hoxy) propyl | ( 2- phenyl et hyI am noj et
hy! } ami o) P @pthyory@r@as@ﬁlﬂéi hi azol - 2(311) - one;

N [ 2° (D ey A BRURLV bedsfidekdotibsbr Y deuntn eyl s dméheiislo gy . G-

benzot hi azol
pyridylmethyl)propanamide;

N-[2-[2-(4-Hydroxy-2-oxo-3H-benzothiazol-7-yl)ethylamino]ethyl]-3-phenethyloxy-N-
phenyl-propanamide;

20  N-[2-(Diethylamino)ethyl]-V-(2- {[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
y)ethyljamino}ethyi)-3-[2-(1-naphthyl)ethoxy]propanamide;
N-(3-{[2-(4-Hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethyl}Jamino} propyl)-3-(2-
phenylethoxy)-N-(2-phenylethyl)propanamide;
N-[2-[2-(4-Hydroxy-2-oxo-3H-benzothiazol- 7-yethylaminojethyl]-3-phenethyloxy-N-(5-

25 phenethyloxypentyl)propanamide; )
3—[2-(4-'Bromophenyl)ethoxy]-N-[2—[2—(4~hydroxy—2-oxo-3H—benzothiazol—7—
yDethylamino]ethyl]-N-phenethyl-propanamide;
N-{2-[2-(4-Hydroxy-2-0xo-2,3-dihydro-benzothiazol-7-yl)-ethylamino}-ethyl}-3-
phenethyloxy-N-piperidin-4-yl propanamide;

30 N—[2-(Diethylamino)ethyl]-N—(Z-{[2—(4-hydroxy—2—oxo-2,3—dihydro—1,3-benzotbiazol—7—
yl)ethyl]amino}ethyl)-3-(2-phenylethoxy)propanamide;



yl')ethyl Jam no} et hyl)-3-(2- phenyl et hoxy) propanani de; s
N-[ 2- (D et hyl am no) et hyl ] - N-(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-b

enzot hi azolwQ200fpssuétyl J am no } ethyl)-3- PCT/SE2006/000927
{2-[2-(trifluoromethyl)phenyl]ethoxy} %opanam' de;
3-[2-(3-Chl orophenyl ) et hoxy] - N-[ 2- (di et*ftyl ami no) et hyl ] -] V- (2- {
[ 2- (4- hydr oxy- 2-ox0-2,3 - di hydro-1, 3-benzot hi azol - 7-yl ) et hyl ] am no}

th
N U2 (D ot B ARy @ P ReRsmy pboprmpd Goapenrihasminclgion 6ok, 3. b
en )ZO El ?]Z Okthyl -1(3-benzothlaz01-2 3H) cr)]ned hervl ) et h ;

et an r OX enyl ) et hoxy] propanam de;

% [ 2- (y ﬁbma @mmogeéhm ¥ R @Yzh%&r@g’r{%r%ﬂﬂﬁdwmppmp@iw@lﬂn
Qtyg;f)xm 2 By erindfe By R0 lprinPeRe Ahopétbds Y1 ) et hyl ] am no}
3- E [22( (22 | ﬁwdmmmmméw{%m@hyﬁmm{zmoeu &yt Brbpezothjdzbl- R ( 2
- o)
2- 0XO0- Wﬁgm?}gtbggéz g?t BZ g?%‘fomfn%/tﬁw&hﬁwqe%ﬁxﬁmrg?wdﬁr opanani de
;1S 3-[2-(3-Chlorophenylethoxy]-N-[2- (methylammo)ethyl]-N -(2-{[2-(4-hydroxy-2~0x0-2,3~

QI;,( g ?th 2(¥1gy 0- rloe[g n)éo‘anlagol[‘/zyl()ethyl!lalrjncl)ﬂocig Bgro gl‘.tlarIIIIC)I é/] -N-{2-[2-(4- hydr °

di hydro-1, g ﬂiyl[ﬂxﬁi& ethy %@ 2rd -QtJiébLﬁ%ﬂﬂai&am-ﬂ@nzothlazol 7-
N (2-Di et hylgﬁjnoet Qj Zd ! 4d4h drgg,( - 2- 0X0- 2, 3-di hydro- 1, 3- benz

ot hi aza? - 7y)ethy1]ammo}ethy1)-3— - 4—hydroxypheny1)e oxy]propanam:de,

15! S Do R A PO B e

N-{ 2- [ 2- ( 42,Brldrydsoyl, a-b@nmﬂgaz;ﬂ-zafl)ethyl]ammo} ethyl)propanamide;

L e L v L e

ot hi azol - 72-o0x0-2,3-dihydro-1,3 benzothazol—?-yl)ethyl]aunno} e’rhyl)propanalmde,

yI ) et hyI a%??b?étﬂ%aﬁ:m e{h)z!l) (33[2té fI loyo?:) eny e&%xﬁ%qg [& % ﬂ}%%)l)p 53 g Qasm de
3-[2- (4 m@@h%wénk@ﬂaﬁeéﬂ}d-ybaﬂﬁaﬁms]eﬂa&l}%mﬁmm4 )-N-{2-[2-(4-hydro

XYy- 2- 0XO0-

di hydro-1 M%a@bxlhmﬁ@mhﬁi‘&r{% Byt inspubdricarthisapl-7-
312 (3, 4 iahgranbany-1 0 Be o Dok dnlb i pasmaBaRky ) - {2+ 2- (4-h

d 2
éllr %23?3 | tﬁh@&ﬂ@mz@m@mmmmmmwymﬁgaﬁfg@?xg 2-0730-2; 3-b
e I O- | ro-
ot P g0 DS Ol it ol P s y
et hyl) - 3- [H ({-Bisteilmpinpbibph | N-€2- [/ lyiraxyedrena-2l8;:dihydro-1,3-benzothiazol-7-
y; f]lza? O|et 7. %glrnlart‘ll?nelgfﬁl}’l} é\l-[é %3 lr%lug)romeﬁly p% Xylfeﬂ?oxg]p%dp%.ngrlnﬁgdr 0- 1 3- benz

yl) et hyl am_mojsetinstaph thoRy [aV-@z-apheiydeisi m}[pr(mm?maﬂw@xoa 3.
N-(2-Dieth adr%noetc%’ &15{1)% 337]15‘@2 ﬁ:@rox Zj;xo 2, 3-di hydro-1, 3-benz
ot hi azol - 7dihydro-1, 3—benzo 1azol—7— ethyla.mmo]ethyl propanamde,

D e
dihydro-1 3—benzoth1azol-7—y1)eﬂ1ylammo]ethyl}propanamde
N-[2-(Diethylamino)ethyl]-N-(2- {{2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethylJamino} ethyl)-3-[2-(3-methylphenyl)ethoxy[propanamide;
N-(2-Diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-

30 yDethylaminolethyl}-3-[2-(3-hydroxyphenyl)ethoxy]propanamide;
N-(2-Diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-

yhethylamino]ethyl}-3-[2-(3-methoxyphenyl)ethoxy]propanamide;




23

3-[2-(2-Chl orophenyl ) et hoxy] -] V- (2-di et hyl am noet hyl ) - N-{2-[ 2- (4- hydr
OXY- 2- 0X0- 2yG2007/018461 PCT/SE2006/000927
di hydro- 1, 3- benZot hi.azol - 7-yl ) et hyl ani ng] et hyl } pr opanani de; or,

N-[2- (Di et hyl am no) et hyl ] - N- (2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-b
enzot hi azol -7- yl) ethyl]am no}

ethyl)-3-[2-(2- ht t.hoxy] am de r eut i cal
acoopt bl & e EEpEe BB A RRRI i Re s oy T ERBHR SO ree 25
pL ocess f o_rdiliylhﬁn-p,s@eﬂzcﬁﬁigid}7o5fl)em}¢mﬂﬁ@]u?ﬁl}pﬁoga¢a;@ﬁ&&id Ioab( 1) \% _ ah
phar maceutical |y accept e t reof as defined above which -
conpri ses, 1\&E?-@vgyléal&qﬁﬁb%ﬁ@wﬂ@%ﬁ&?@fﬂ%ﬁm#é~thrqroﬁ@-mZotm@pl-74
Ff 1 R D Hﬂgﬁ% arZmife Wherein LI

r epr esent S'y?@tlhg %‘?ﬁh’é’%ﬁéﬁgq%}l% chl O%h;ﬁf%@?ﬁgr oml%e, i odi ne,

met hanesul oaabameeeutigaliyeccentetdneddithérerfat e) and e, R2, R3, R4, Rs,
R4', RS', R6, R7, R7a, R7b, A, Db mand n are as is defined in
formula (1) but R2 and R3 are not both alkyl, with a conpound of
formul a (| Mhy present inveniitafukibergabtidéstegrrenss foethg prpuchtiob oHatdepoand of
hydrochloriide salt) NH2 S>==0O. N H a efein R is a .
def i ned ing x g galy Pl set tareptebelefas oy FER; urm
car bonat e, coﬁuﬁ"@g,hyl am ne or diisopropyl ethylamne); or 20 (b) when
R2 and R3 each represent hydrogen, reacting a conpound of formula
(1'V) W3°2007/ 018461 PCT/ SE2006/ 000927 24

(a) reacting a compound of formula (IT)

4 a
R2R4 R* R’
R 1 e d P~(cH R
k3 SN—A" “(CH,J, 2 R
5 R .
R - m

wherein L! represents a leaving group (e.g. chlorine, bromine, iodine, methanesulfonate or
para-toluenesulfonate) and e, R%, K2, RY, R, RY, R¥, RS, R”, R™, R™, A, D, m and n are as
15 defined in formula (T) but R% and R? are not both alkyl, with a cornpound of formmia (TI)
or a suitable salf thereof (e.g. hydrobromide or hydrochloride salt) |
| NH,

S
=0

N

H

1
OR )
wherein R! is as defined in formula (I), in the presence of a base (e.g. potassium carbonate,
triethylamine or diisopropylethylamine); or
20

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



OR4Y Rs Rlfa np\ | R~ Hs NA (CH2r (CHz)n R7Tlb R5 R (IV)
wherein e, R4, Rs, R'', Rs', R6, R7, Rfa, R7b, A, D, in and n are as
defined i nWopombm441l ), w th a conpound of fornula (I IPCTBE2@6/000927
suitable salt thereof as defined in (a) %\bove in the presence of a
sui tabl e reduci ng agent (e.g. sodium cy?a obor ohydri de, sodiums
triacet oxyborohydride, or hydrogen in the presence of a palladium on
carbon or palladium oxide cgtalyst); or (c) when R2 and R3 each
represent hydrogen, céhtactithg g6 conpound of formJIa (?) O R4 R7aa
HN s N-A(CHz~D~(CHz) a RSAO N OR to wherein e, R,
R4, Rs, R4', e, e, . Sk —A n{j\«‘r M8 fined in
formula (1) wth a suit e ljse ucmg ag m(e 1% tml®um al um ni um
hydri de or borane tetrahydrofuran conplex); and opt i onal Iéfvzfter
(a), (b) or (c) carryi ng, out one or nore of -the follow ng

convert i ngvsﬁahmm@rﬁgpﬁﬁ oB? aRH&d, B8, R fAIM, hemdanarpamdn:ﬁnﬁﬂ it foamula (I),

i nvention or’m n i call.

conpound. Pitsh<geRguny B orane th oE 8 ik RESE BEROL R Blnre Bise) ars ndee
out in an gfegéitk @fs@hmmre @snt (Ngl\bodiumeé}hyéa‘owuwﬂweodlﬂhhanol

n- but anol or dnge#hyl |fOXI t enper at ur for 20 exa

in the Pan§&cfip sii5ida, 26 65 nze@msasswf petlasiam os robaogp lacizsm
In processnﬁl@gcaﬁg}@t rg@ctl on may conveniently be carried out in an
organi ¢ solvent sulc met hanol , et hanol, dichl oronethane, acetic
acid orN, N-di net hyl for mam' de cont ai ning up to 10%w of water and -

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

OR4 R 6 R
HN SN—AT (CHyT,  CH L
RP R
S
o
N
;N '
OR )

10 wherein e, R}, R%, R%, R*, R*, RS, R”, R™, R™, A, D, m and n are as defined in formula (J)
with a suitable reducing agent (e.g. lithium aluminium hydride or borane tetrahydrofuran

complex);

and optionally after (a), (b) or (c) carrying out one or more of the following:
15 s converting the compound obtained to a further compound of the invention

o forming a pharmaceutically acceptable salt of the compound.

In process (a), the reaction may conveniently be carried out in an organic solvent such as
N,N-dimethylformamide, ethanol, n-butanol or dimethyl sulfoxide, at a temperature, for
20  example, in the range from 50 to 140°C.



5 1n process (c), the reaction may conveniently be carried out in an
organi ¢ solvent such as tetrahydrofuran, at a tenperature, for
exanpl e, i wobw7omagle from O to 60C. Conpounds of for nmulPLT(SER)06H#0927
whi ch A represents carbonyl nmay be prepared by reacting a conpound
of formula (X) R2 R4&. L N HW 10 R ( wherein L', e, R2, R3, R4,
R5, R4', R5' and e are as defined in formula (Il1), with a conpound

of formula,(Xl) R 0'1'1-1' (CH2 CHZ)n R7b.R LZ wherein L2
represents ﬁavrpéega@g&a r%?aﬁmt HE ﬁéna’gmﬁﬁw%n OUf i AP REganIGsofvent such as
chlorine) apehafll, ethanol), didhlorBhiethbis) acehid aBalr 48 ddfetBRfdrRgidetoh@nTaY 1
(I'1). When L2 represents_hydroxyl, the reaction is ‘conveniently
carried outo i%WHEWBWéWh@)Fmén activating reagent, for exanple,
car bonyl di i m dazole or O (7-azabenzotriazol-1-yl)-

N, N, N, N -tetranet hyl uroni umhexaf | uor ophosphate (HATU), in an organic
sol vent 5 f Brpré@setcirthé mactiguNnaly canvinyibdiyrbraairibd ont incinohgmicsmistehitanel aat

a tenperat f examale in the range .from0 tp60C. L2

repr esent s%@ﬁ?ygfﬁ*@?’ %%E?B%{Eweoﬁ°rie§a%@ﬁ«}%meeﬁﬂ{1$ %ﬁﬁ?gﬁ%{;ut inthe
presence of a base, for exanple, triethylamne or

di i sopropyl.et hyl gm in organj ¢ sol vent, for 25 exanple .

di chl or ormeCAEAEIGF of CriaiiiD Br Whish Adeorsseris 5oy ey be apbuspeatig g
the range cdryih@ot Rrale (XYO 2007/ 018461 PCT/ SE2006/ 000927 26
Conpounds of fornmula (1) in which A represents nethylene nmay be
prepared by contacting a correspdndi ng compound of fornula (1) in

whi ch A represents carbonyl with{gRye i ng nt, for exanple,
l'ithium alum nium hydride or Q 3 g0t uran conpl ex in an

| s ROH.
10 - R X)

wherein L, e, R%, R3, RY, R®, R*, R® and R® are as defined in formula (IT), with a
compound of formula (XI)

RTa
'e) D /l~R7
N e, O
2
L (XD

wherein L? represents a leaving group (such as hydroxyl or halogen, e.g. chlorine) and m,
15 n,D,R’, R™ and R™ are as defined in formula (ID).

When L2 represents hydroxyl, the reaction is conveniently carried out in the presence of an
activatiﬁg reagent, for example, carbonyldiimidazolé or O-(7-azabenzotriazol-1-yl}-
N NN, N -tetramethylurontumhexafluorophosphate (FTATU), in an organic solvent, for

20 example, N,N-dimethylformamide or dichloromethane, at a temperature, for example in
the range from 0 to60°C.

‘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

25 example, dichloromethane or tetrahydrofiran at 2 temperature, for example, in the range
from 0 to 25°C.



5 organic solvent, for exanple, tetrahydrofuran at a tenperature, for
exanple in the range fromO to 60C. Conpounds of formula (I1) in

whi ch A remv@s@hvs4sui phonyl may be prepared by reacti ngca/seemepsuzyd
of formula (X) as defined above with a conpound of fornula (XIl) R7a
0 D-- R7 Ogg (CHzr (CH2)n R7b L3 10 ¥XI 1) wherein L3 represents a
| eaving group (e.g. halogen) and m n, D, R7, R7a and e are as
defined in fornmula (11). The reaction may be carried out in the
presence of a base, for exanple, triethylamne or

di i sopropyl ' | (N R

di chl or orret(%g%gﬁlggo? gc{drﬂg%\y rlgf ur aﬁ@ ge?%astyrtﬁgﬁletg?%? Er e?'gpgfepared%contactmg
the range Rrconesponding gomprvad offyrpda fodn ‘6’1‘1101‘1 dy repiesents qarbonﬁhwlﬂbereducmg

prepared a & Br veI Q

Do0a. 5 4) JeE530E3Es Rt Bl B EER (TRRRR, Gt BS BRERRman,
treati ng aormmanjpaeoiveripfor ﬁxnmm]d: aetfalydrbjurantat R%rﬁiﬁarﬁ?r& for Bkddiple-inRhe rapgd6
5 N/ A~~(g—%§‘9 %%ag%n R7b (XM in which e, R4, R5, R4', RS, R6, R7,
R7a, R7b, XA° b d n are as defined in fornmula (1V), wth a
strong acid such as concentrat ed hydrochloric acid in an organic

sol vent such as 4- di oxane, at tenperature, for exanple, of 25C

25 WO 2007#‘@@9%@3 P&%Ebd&%@@@& reproseqts fulpherd msy be srepated by regrtingy
al ternat i vebyR8aBE RRALGLKY Ys 8efindh SidH8 vﬁth%m&sh Hrordhus Pty (XIV)

s/\ CH >/ (CHZ)/ ‘

07T,
10 L (XD

wherein L* represents a leaving group (e.g. halogen) and m, n, D, R”, R” and R” are as

defined in formula (I). The reaction may be carried out in the presence of a base, for

example, triethylamine or diisopropylethylamine in an organic solvent, for example,

dichloromethane or tetrahydrofuran at a temperature, for example, in the range from 0 to
15 25°C.

Compoimds of formula (JII) may be prepared as described in Organic Process Research &
Development 2004, 8(4), 628-642.

20  Compounds of formula (IV) may be prepared by freating a compound of formula (XTIIT)

~—0 RY R R™

RY / 5 .
~
P e

R xam
in which e, R* R, R, R¥, R® R", R™, R, A, D, m and n are as defined in formula (IV),

with a strong acid such as concentrated hydrochloric acid in an organic solvent such as 1,4-

dioxane at a temperature, for example, of 25°C.

25



R4, R6 Rl/a R4 D—-R HO - 6 R5, N A(CH2r (CH2)n R7b wherein e, R4,
Rs, R4, RB', R6, R7, R7fa, R7"', A, Db mand n are as defined in
formul a s (W&Reombidasan oxi di si ng agent, for exanpl e pyr iFiIVEED6000ODY O
chromate or Dess-Martin periodinane in_an organic solvent, for
exanpl e, dichl oronet hane at a tenperat ufé, for exanpl e, of 25C.

O her oxidative procedures may al so be enployed as known to persons

skilled inLthe art, .for ex | e, the Swor.n oxidation, which is _
outlined igo%gﬂﬂﬁlégf&m’fwg{ay afi%?uvf %ﬁi}@{?ﬁa’é’ o Hdising frgampopnd of gy
be prepar efbrialai(®avy i ng a conpound of formula (XV) .04 R4’ R6 Rra 4
R/ DhI_ R7f L5N A(CI-|2(4,(CI-|2)nn bb 5 R wherein L4 represents a

| eaving group (e.g. chloring or gfydroxyl) and e, R4, 72 R4', RS,

R6, R7, R7a, R76, A, d are as defineDgain forpulg (V), with
a conpound of for '&/ﬁor a i tabl t as defined
above. When L4 ré’gaésent chigo iTé,At/ﬁJéL(rCé‘& ionecl%src eniently
carried out in the preseRFce f a base, for exanple, triet 1 ne or
dii sopropyl ethylam ne in an organic solvent, for exanple, '

di chl or orevhaeia eaR*, R’ BAPRT RYRE, RF,®™, ¢ Dypd and 1 are bddefinad efofrindan 0 t 0
25C. 20 W L4 represents hydroxyl,. the.reaction js convenientl
carried om’wﬁbﬁa%@%wﬂﬁ“ Xm%?W@iﬂ“ﬁﬂgcb#%fag ,atef%sjeé%%ﬁ%e,
car bonyl digefivdiaasd & Brorfdic sada) ForzsxhfpRZ@chlbroetitane at a temperature, for
MNN,N-tet r@xrret hyl ur oni urrhq%gfl uor ophosphate (HATU), in an organic
sol vent, fe¥Amplexahet & Qb QXiGREY R pTOPRiuFRs AT ISrbeEmplRYSH anlionayie pergensy
t enper at Uriiehioh AR B xbRpRDthk R ofAdtibh YA it Bffited i}{\@rv]aﬂém, 9dgitel
PCT/ SE2006/ 000927 * 28 Conpounds of fornula (XI11) in which A .
repr esent st68ar bonyl nmay be prepared by reacting

10

Compounds; of formula (V) may be prepared by reacting a compound of formula (XV)
. O R4. RG

{ | R4 RTa
L4 / P Ny D\ R?
e N—A (CHZ): (CHz)n 7h .
LE RS R

XV)
wherein L* represents a leaving group (e.g. chlorine or hydroxyl) and e, R*, R®, R*, R¥, RS,
R’,R7, R™, A, D, m and n are as defined in formuia (V), with a compound of formula ()

15 or a suitable salt thereof as defined above.

‘When L* represents chlorine, the reaction is conveniently carried out in the presence ofa -
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.

20 . '
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-y1)-
N_N, N’ N ’-tetramethyluroniumhexafinorophosphate (HATU), in an organic solvent, for
example, N,N-dimethylformamide or dichloromethane, at a temperature, for example in

25  the range from 0 to60°C.



a conmpound of formula (XVI) \-OR4'" R6 4 /-ORs RB" HN (XVl) s
wherein e, R4, R5, R4', Rs' and R6 are as defined in formula (XI11),
with a conpegp@7efsssf ormula (XI) as defined above. ConpewiE2ef/000927
formula (XI11) in which A represents sulghonyl may be prepared by
reacting a conmpound of formula (XVI) as?%efi ned above with a conpound
of formula (XIl) 1o as defined above, in the presence of a base
such as triethylamne or _dii soprogyl et h I am ne in an organi c sol vent

such as di Semepwdsof Hrandy (XH) éfrgprgﬁgngtcarbgnyléﬁgebed{rwd tygeacting
exampl e, ig L chgrq o 25C. Compounds of formula (XII1) in
which A represgnts m&*tr&:I }@w?ray be prepared by is reacting a '
conpound of formul a (X\/) as defined above with a conpound of formula
(XV R7a (CH2r (CH2)n 7bb H ( ) Wwherein in, n, Db RC, Rra and R7b
are as defined in formula (X I 9 esgAce of a reducing

agent, for exanple, sodium cyanob e oy sodium
triacet oxyborohydride 20 in an org e , for exanple,

met hanol , et hanol, dichi oronet or met hyl f or mam de
cont ai ni ng, for exanple, 0-10%v water. 5I'heRr act*ﬁgﬁ could al so be
perfornmed in an organic solvent, for exarrpl e, ol, acetic acid or

met hanok ( gfheRin &w‘ft&-‘n RY| R a0l RE hichS B YR ForAR1AKIEE RN :oRiound of
hydrogen gas with a sUitable catalyst, for exanple, 5-10%v palladi um

on car bon &nmyla&hasrdefigedizboves WO 2007/ 018461 PCT/ SE2006/ 000927 29
Compounds of fornulae (XIV) and (XV) may be prepared by processes
simlar to those .described for the preparation of conpounds of
fornul a ( XCompounGe mpturmub: (I mrwhithA@presenissylpbenyp may de grephipd by

reacting areac goaugo%np%f égf Po‘%!ngla (XVT) as defined above with & compound of formula (XII)
1o as defined above, e.g. in the presence of a base such as triethylamine or
diisopropylethylamine in an organic solvent such as dichloromethane or tetrahydrofiran at

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

Compounds of formula (XIIT) in which A represents methylene may be prepared by
15 reacting a compound of formula (XVI) as defined above with a compound of formula

(XVII)
R’?‘a
DJ R
OY\(CHJ \(CHz)n/lL:;
H - XVID

wherein m, n, D, R”, R™ and R are as defined in formula (XII), in the presence of a
reducing agent, for example, sodium cyanoborohydride or sodium triacetoxyborohydride

20  inan organic solvent, for example, methanol, ethanol, dichloromethane or N,N-
dimethylformamide containing, for example, 0-10%w water. The reaction could also be
performed in an organic solvent, for example, ethanol, acetic acid or methanol (or a
combination of either) under an atmosphere of hydrogen gas with a suitable catalyst, for
example, 5-10%w palladium on carbon or platinum oxide.

25



5 (XVIIlI) R4, O4 R //-OR5' NH2 R5 (Xy~) wherein e, R4, R5,
R4'and R5' are as defined in fornmula (XVl), with a conpound of
formula (X0Quo7/RB46EGHO, wherein R6 is as defined in formaraetidshioszr n
the presence of a reducing agent, for géanpl e, sodium

cyanobor ohydri de or sodiumtriacet oxybofthydride in an io organic
solvent, for exanple, nethanol, ethanol, dichloronethane orN, N-

di met hyl f or, ] cont ai ni or I 0-10%y water. The. reaction
coul d al so C%Z&Bog.gc}sfogr@?%ﬁareﬁ%g}é %l}dg(g@g'ﬁ)ayﬁqe\pé?ﬁa}'e R e SOR ST
acetic aci deszribedidn#rqrefagation of compduRds bOPrdla €X)er ) under an

at nosphere of hydrogen gas with a suitable catalyst, for exanple,
5-10%wv pal | adi um on carbon or platinum oxide. 15 Conpound of formula
(1) wherei | ' : ﬁﬁﬁja

hydr ogen, @ggarlljb E%%?E%‘Eﬁ%%@%g%?ﬁ?ﬁﬁy%‘“a co%‘o‘ﬁoﬁgdgﬁo%?lﬁul a
(111X :5R $XRIM R7a JL 4 IBR\ONRs 5 N~(CHZ~D -(CH2)1 I R7b R7
‘RSOS N((XIX) HOR whergin R is alkyl or other suitable part of

a protecting group (such as Ofor ex@hpl e 20 using
trifluoroacetic acid in a suitabl | vept (for exanple
di chl oronet hane) or hydrogenati on C in an al coholic solvent.
WD 2007/ 018461 PCT/ SE2006/ 00%0 30 : NH,
R® R
(XVII)

wherein e, RY, R?, R*and R”" are as defined in formula (XVY), with a compound of formula
(XIX), R®-CHO, wherein R® is as defined in formula (XVI), in the presence of a reducing
agent, for example, sodium cyanoborohydride or sodium h-iacetoxyborohydride in an

10 organic solvent, for example, methanol, ethanol, dichloromethane or N, N-
dimethylformamide containing, for example, 0-10%w water. The reaction could also be
performed in an organic solvent, for example, ethanol, acetic acid or methanol (or a
combination of either) under an atmosphere of hydrogen gas with a suitable catalyst, for
example, 5-10%w palladium on carbon or platinum oxide.

15 '
Compound of formula (I) wherein A is C(0), e is 0, and R?, R®, R* and R® are all hydrogen,
can be prepared by deprotection of a compound of formula (XIX):

2

4 Ta
O R 4 R 8 R
RN & T D /i"R7
O’LN R3 e' N_ﬂ/\(CHz)m/ \(CHZ)H "
5 R° R
R 0

S
=0
g (X1X)

OR'

wherein R’ is alkyl or other suitable part of a protecting group (such as Cbz), for example
20 using trifluoroacetic acid in a suitable solvent (for example dichloromethane) or

hydrogenation over Pd/C in an alcoholic solvent.



A conpound of fornula (Xl X) can be prepared by coupling a conmpound of
formula (XX) 0 a R\ ~H (XX) S>:ON H ORS with an acid or acid
derivati vewofobmosasha () X1): R7a O ~' ~(CHZ~p~(CHZ) a R7bprODED06/MHIRT
wherein Rs is O4 O or, together with the reminder of fornula
(XXI'), a suitable anhydride; in a sui t3¥0l e sol vent. and, optionally,
in a suitable coupli ng agent (such as DCC, PyBrCP or HATU) A
conpound of formul a can_be p epared b ctin und, of
for mul a (>@9<|cp¥1p0und@f|f?m@ﬂwim GB7 DY PIERERE 1P>§/ coupfiig e CaBORAL Oh TR USRS,
for exanple using reductive am nation congdsti ons (such as using

sodi um cyanoborohydri de or soghum acet oxyfbor ohydride in an aqueous
al coholic solution) or cﬁ'{al ytli c hydrogerpml on (eg Pd/C) in water or
with a water miscible cosolvg le THF, but, for exanple,
a solvent other than an al cohol). ns WO 2007/ 018461 PCT/ SE2006/ 000927
31 A conmpound of formula (XXI1) n be prepared by acetal hydrolysis

of a conpound of forrmula (XXII}):
5 (XX
=0
N
H

OR'

with an acid or acid derivative of formula (XXI):

R
?/\(Cszm/ (CHy)y R. -
L
s  wherein R’ is OH, Cl or, together with the remainder of formula (XXI), a suitable
anhydride; in a suitable solvent and, optionaily, in a suitable coupling agent (such as DCC,

PyBrOP or HATU).

A compoungd of formula (XX) can be prepared by reacting a compound of formula (XXTI):

0
R \O’“\N/VO
S (XX
=0
N
H
OR'

10
with NH;RS, for example using reductive amination conditions (such as using sodium

cyanoborohydride or sodium acetoxyborohydride in an aqueous alcoholic solution) or
catalytic hydrogenation (eg Pd/C) in water or with a water miscible cosolvent (for example
THF, but, for example, a solvent other than an alcohol).

15



O RV\OJN'VIOR O-R'" (XXIll) [/ S=ON H ORl wherein each R"
is, independently, Cl-6 alkyl, using, for exanple an acid in presence
of s wat ewomnomngdsiner car bonyl conpound (trans acet al i Bet/sEmo6ncth7 eg
acetone). A conpound of fornula (JCFSX{% can be prepared by coupling
a conpound of forrmula. CAXVI) NHZ ( ) SON H ORl1 lowth a
compound of formula (XXV) OR'" 0 (XXV) OR'' for exanple using
reductive am nati suc si ng sodi u an dride or sodium
acet oxybo ﬁ?fﬁﬁquﬂgc’fé? ﬂég&;l&‘@ng? %ﬂ&taﬁﬁyéﬂiy sig of & gerapqppd of
hydr ogenat @il {C, in water or vvlth a water m scible cosol vent
(for exanple TIC, but, for exanple, a solvent is other than an

al cohol); and then prote%t,lng he product so formed with R OC(OR""
where R'" is chloride o ?\I hat Os;R"f he conpound as a whol e
is an anhydride) under stanard condifti ons known in the literature.
WO 2007/ 018461 PCT/.SE2006/ 000927) 32 npounds of fornula (1) wherein
Ais d(O and R2 and R3 are bo aIIcyp —Tah be pr epar ed

5 XXl
=0

N

H

OR'

wherein each R’” is, independently, C;.¢ alkyl, using, for example an acid in presence of

5  water or another carbonyl compound (trans acetalisation with eg acetone).

A compound of formula (XXIIT) can be prepared by coupling a compound of formula.

(XXVI)
NH,
S (XXVI)
-
N
H
OR'
10 with a compound of formula (XXV)
O:_,__Rm
/
0 (XXV)
O___Rlll'

for example using reductive amination (such as using sodium cyanoborobydride or sodium
acetoxyborohydride in an agueous alcoholic solution) or catalytic hydrogenation (eg P4/C,
in water or with a water miscible cosolvent {for example THF, but, for example, a solvent
i5  other than an alcohol); and then protecting the product so formed with R’OC(O)R"” where
R is chloride or R’OC(0O)Q (that is, the compound as a whole is an anhydride) under

standard conditions known in the literature.



by coupling a conpound of fornmula (XI) with a compound of formula R2

R&' g6 yRHNRe RHS=0(XXVI) NH ORL wherein LZis a

| eavi ng grwopog7augial as hydr oxy or hal ogen, for exanpl e Btu/sr2006/0009d2r

$ standard literature conditions. A coggound of formula (XXVI) can be
prepared by reducing a conpound of for (XXVI'1): RZ 49 Rq, R HN
Rs e R RH O Ss= O(XXVII) NH OR io under literature am de

"t empor at GPERTRaR proraa 0 T QR BNl ) bo RS packatpyeated
wher ei N R6by soudlifes cdnivind o fe@eR (XDa¥ithecaaipeiad éffolula r educt i ve -
am nation of a conpound of formula (XXVII]): WO 2007/018461

PCT/ SE2006/ 000927 33 R2 R4 R, R
R
S
R 5 Rs'H
S
>=O (XXV1)
N
, H
OR

wherein. 1.2 is a leaving group (such as hydroxy or halogen, for example chloro) under
5  standard literature conditions.

A compound of formula (XXVI) can be prepared by reducing a compound of formula

(XXVID:
2 4
AP FTS
HN Ra e'N
R R
o
S>=o OOV
N
. H
OR

10 under literature amide reducing conditions (for example using borane in tetrahydrofuran at
a tempetature in the range 10-50°C).

A compound of formula (XX VII) wherein RS is other than hydrogen, can be prepared by
reductive amination of a compound of formula (XX VIID):



RA HNRs e NH2Z R6 RO S>=0 (XXVI1l) NH ORL with an appropriate
al dehyde (for exanple an al dehyde of formula (O CHCH2-Y-(Z)y-R 0)
ei ther by Wwodwegasaii on (for exanple 1-Sbar of hydr ogenp¢iysrgoa00927
suitabl e catal yst (such as Palladium carbon) in a suitable
solvent (for exanple ethanol) at a ten%grature in the s range
10-50C), or by using sodiumtriactoxyborohydride or cyanoborohydride
in a suitable solvent (such as nethanol ,and acetic acid) at a
tenperature in.,the range 10-40C. ound of formula (XXVII1) can
be prepared by deprotecting a co f. formula (XMX): R R4 R4
HN Rs a NP R RHO $>=0 (XX4 wherein Pl is a
sui tabl e protecting group, car bonyl, under
standard literature conditio sucR as™trifl uoroacetie acid in
di chl oronet hane at 10-30C. A congdund of formula (X)CX) can be
prepared by coupling a conpouad ofgformula is (Y X): WO 2007/ 018461
PCT/ SE20061000927 34 R2 >=O (VI

N

H

OR'
with an appropriate aldehyde (for example an aldehyde of formula (O)CHCH,-Y~(Z)-R'%)
either by hydrogenation (for example 1-5bar of hydrogen using a suitable catalyst (such as
Palladium on carbon) in a suitable solvent (for example ethanol) at a temperature in the

5 range 10-50°C), or by using sodium triactoxyborohydride or cyanoborohydride in a .

suitable solvent (such as methanol and acetic acid) at a temperature in the range 10-40°C.

A compound of formula (XXVIII) can be prepared by deprotecting a compound of formula

XX1X):
2 &
RR4 R |
HN™ 13 e N——P'
R L 5 H
O
S>= . (XXIX)
N _
. H
OR

10
whetein P! is a suitable protecting group, such as tert-butoxycarbonyl, under standard

literature conditions (such as trifluoroacetic acid in dichloromethane at 10-30°C.

A compound of formula (XXIX) can be prepared by coupling a compound of formula '
15 COX):



RA HZNRa e NPt () RS VW with a conpound of fornmula (XXXI): OH
O >==0 (1) N H Rl in the presence of a peptide coupling agent
(such as D@0 20&@T8460r HATU), in an inert s solvent (forprPersEzde00927

di chl oronet hane) in the presence of a %ltable base (such as a
tertiary amne, for exanple triethyla ne or Hunig's base) at a
tenperature in*the range -20 to 50C. Conpounds of fornulae (X)),

(X)), (X 1), (XVI1), (Xviil), (XIX) EXXVI), (XXV), (XXX) (o0 and
(XXX1') are either connerC|aIIyRava|I le, are known in the literature
or may be prepared using kno |ques Compounds of fornula (1)
can be converted into fartnqq brnula 1) using

standard procedures. is For? exdﬁplg, sﬁg nds off mula (1) in

whi ch R10 represents a 3- to 10-nBiber'ed ring system(e.g

pi peridinyl) substituted by a C-C6 al koxycarbonyl substituent group
may be coWitepcewpqusdion foreiia @sEBHdi ng conpounds in which the ring
systemis unsubstituted by treaghjyng the former with, for exanple,
trifluoroacetic acid or anhydrou$ hydrogen chloride, 20 in an organic
sol vent such as dichl oronet hane~8x 1, 4-di oxane at a tenperature, for
exanple, in the range fromlIS{to 3@C It wll be appreciated by those
skilled in the art that in the eesses of the present invention
certain functional groups s 5 h yl or ) groups in the
reagents nmay WO 2007/018461 SE2 00927 35 need to be
protected by protectlng group\. @$, the preparation of the
conpounds of

in the presence of a peptide coupling agent (such as DCC, EDCI or HATU), in an inert

s solvent (for example dichloromethane) in the presence of a suitable base (such as a tertiary
amine, for example triethylamine or Hunig's base) at a temperature in the range -20 to
50°C.

Compounds of formulae (X), (XT), (XI0), (XVII), (XVII), (XIX), (XXVI), (XXV), (XXX)

10 and (XXXI) are either commercially available, are known in the literature or may be

prepared using known téchniques.

Compounds of formula (I} can be converted into further compounds of formula (I) using
standard procedures.
15
For example, compounds of formula () in which R represents a 3- to 10-membered ring
system (e.g. piperidinyl) substituted by a C;-Cs alkoxycarbony! substituent group may be
converted to the corresponding compounds in which the ring system is unsubstituted by
treating the former with, for example, trifluoroacetic acid or anhydrous hydrogen chloride,
20  in an organic solvent such as dichloromethane or 1,4-dioxane at a temperature, for '

example, in the range from 15 to 30°C.

jt will be appreciated by those skilled in the art that in the processes of the present

invention certain functional groups such as hydroxyl or amino groups in the reagents may



formula (1) may involve, at an appropriate stage, the renoval of one
or nore protecting groups 5 The protection and deprotection of
functi onal w@r20emagsdss described in 'Protective G oups i NnpCEXIaE/ 000927
Chem stry', edited by J.WF. MQmie, PlenumPress (1973) and
"Protective Goups in Organic Synt hesi3® , 3°d edition, T.W G eene
and P.GM Wits, WIley- Interscience (1999). to The conpounds of
formula (1) above may be converted to a pharnaceutically acceptabl e
salt t her ctsed tq b Protesisp Py PertechiBg grongst Titsnths Rropagiemolibe gompounds of
hydr ochl or¢.de i rg foTay!

exampl o & B YA B IS ofon PP YRS aE b o D GBI orliing
di-trifluogromeset ate), sul phate, phosphate, acetate, fumarate,

mal eate, tartrate, |lactate, citrate, pyruvate, succinate, oxal ate,
met hanesul phonat e or p-t ol uenesul phonate. 15 Conpounds of fornula (1)
ar S Capﬁblj'ﬂldéfroteﬁihﬁta{hd@elbrﬂteﬁﬁ@{ effusaionali Qoﬁpﬁ igWdescritied i :Plk'otb@ive Groups in
under st.ood_t hat e, inventiaqn sses_t he use eonetric
Bndopt | CAPTERB AR RIS Tt M brest (27 Dompimae et
formul a (1 gRApdintrkhtis g?nth&%‘,%@fedm‘aﬁl VI GreedcA@8 PG 86 - WilBewusg of
tautoners and m xtures thereof also forman aspect of the present zo
i nvent i on.Infergienpod8Peal |y pure fornms are particularly desired. The
conmpounds of formula (1) and their pharmaceutically acceptable salts
can be used in the treatnent of: 1. respiratory tract: obstructive
di seasas OThetdompaimdsayf forimutd (tahoys may bh nenveitedtordibagnaButinaliy etrepipble
allergic, intrinsi ext rinsic ercise- | -}

(i nel adi gl ot aiaiedt 154 R G 3ot e (Bt UaRte . o
[ ]pt ermtt aﬁhy@mmdmeﬁ ih?ﬂl@ﬁiouﬁﬁd(fﬁﬂ;] exatnple Mhﬁhbﬁrbmﬁde),milﬂummmta:(&rs es
of airway hyper-responsi veness; roni c obstructiyve nopary.

di sease (CEpDpie aﬁlﬁﬁﬁ?ﬁr????tqﬁrﬂé’& ené}‘qsl’hag%lai’%ﬂg’ fﬁﬂﬁ‘%geogﬁa%ﬂ hieTtage.
bronchi ti Slb,ct@t@}ﬂiﬁ‘ﬁ@,?i-uvaﬂ ARGRRRCHANHS methiatdtptbhdis o8p-Soluarnstiodas) s;
farmer's lung and rélated di seases; so hypersensitivity pneunoni as;

| ung fibrosis, including cryptogenic fibrosing alveolitis,

i di opat hi c.j L : L . . _

anti - neopf%%ﬁ%@%%ﬁg%mgm CHP%?]? c():{féi n? e%'?lf%n, &Fér%éii%t i ﬂ% twill be

t uber cul osirdentdd dspthedgitdntion sncangassedihe uienfgdl geomeisicnhd apticalggomers

Cr anspl ant MRS TREURRERY o U E0PRT SHE R AR Lt fereof nclyding

racemates. The use of tantomers and mixtures thereof also form an aspect of the present

20  invention. Enantiomerically pure forms are particularly desired.

The compounds of formula () and their phatmaceutically acceptable salts can be used in the
freatment oft
1. respiratory tract: obstructive diseases of the airways including: asthma, including

25 bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin
and NSAID-induced) and dust-indnced asthma, both intermittent and persistent and of all
severities, and other canses 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;

30 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;



vascul ature, and pul nonary hypertension; antitussive activity

I ncluding treatnment of chronic cough associated with inflammtory
and secretwoyoemiglisi i ons of the airways, and | atrogeni BCIREEZgIs/00@CUL €
and chronic rhinitis including rhinitig nedicanmentosa, and s
vasonmotor rhinitis; perennial and seaséﬁal allergic rhinitis
including rhinitis nervosa (hay fever); nasal pol yposi s; acute viral

I nfection includjng the co n ¢old I nfecti on to
r espi r at orSPTRYFRAPPT of 1upg fans apﬁ#%é’ﬁ%&ﬂh%mdotﬁ@mbmg ?n@eqseém@‘g}m%m)
or adenoviusardk, magygmﬁam %rté‘xfsﬂﬁhﬁﬁit&sbﬁc activit) RBacBRSkr Bt HE

arthritides assocl at w th or including
ost eoar t hrdhrdniy eosgleawspeibied wiith inflanymasonytang seanetery carditionsaftiataaipways, and or

XAl . QRSN Bl b UTRLAS A Sl fiRhne Bl WAL RRRNGN L1 S

and | ow ba €0por 0si's % %" and
Still's dJasma:: rhiaﬁuis;)pagmml\mdsmmby hitegit mmmmatﬂzchdmg rhﬁiﬂmhelﬂ@sa (hay
ankyl osi n d psori at rthr reactive

i £ or oreTRs aPaLprbiRsis Fisyaieh gare-Bon et hp Ftpon RIS g dntetton B

i nfection-t ?ésﬁi R6ryahGRRRYNIsCBAlasHa RRRRa A B ndRidh BARE) @S adenovirus; or
tubercul osis, including Potts' is di sease and Poncet's syndr one;
acute and E‘@Fﬂﬂ@?@]& l}@g’aﬂ »i nduced synovitis including urate gout,

cal ci um pyy om@gémgsﬁtsdmft{d%g %&?éﬁ@@@ﬁﬁ or ﬁeﬂdﬁglo%mﬁ%gt%@arﬂﬁdsﬁt ed

t endon, bur sal synovi a anmat i on; Behceét's di sease; primary

and semond:@ﬂypram-g padhsesordaniopfos exmsglgtceme@lt@lmedmla@aamwpal@n@ bpbar
scl er oder gﬁgndal’gé ggééﬁwJ W3n yck{}%ﬂabﬁgog:%{osm %i:%ﬁ!:a%ﬂ”a?&lhbé/g?cf smpye

di sease, ren ate nec I'ssue di sease; anmmat ory
20 nyopat hiisesse; seconegdativg sg]mdywaﬂh;opsﬂntes g lualing anylysm{g)@mdyslmsppdoym’eﬂ gia
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o5t coa: niridPEhies sficing derpuBHPORHE b IFRY SRSt BHiRaletn pooitigs pyenite
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degeneratlon), bone_renodel tsease (such as osteo‘gqsrom S,
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Paget' s diaswaistedsyndianes ﬁ%@b@gmg*}c BOIEHE HO PGS paplcafiensp FRspifides
m xed including giant cell arteritis, Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis

nodosa, microscopic polyarteritis, and vasculitides associated with viral infection,

25 hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi
disease; drug-induced arthalgias, tendonititides, and myopathies;

3. pain and connective tissue remodelling of musculoskeletal disorders due to injury {for
example sports injury] or disease: arthitides (for example theumatoid arthritis,

30 osteoarthritis, gout or crystal arthropathy), other joint disease (such as intervertebral dise
degeneration or temporomandibular joint degeneration), bone remodelling disease (such as

osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
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spondyl oart hr opat hi es or periodontal disease (such as
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dermatitis or other eczematous dernatoses, and del ayed-type
hypersensitivity reactions; phyto- and3photodermatitis; seborrhoeic s
dermatitis, dermatitis herpetiforms, |ichen planus, |ichen sclerosus
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retina; optﬂjt1 almtis including synmpathétic is ophthalmtis; o
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gastrointesti : , | L. L NGV k. o] bl S;
esophagi ¢ Deerie ey cfhd ook Mabhlcoe ARWAMRA B

mast ocyd ospampictlifdxmimedlisdpapimmas olantielanome siih sageenlao@othes dysplagisl i ti s,
proctitis, pruritis ani, .coeliac.disease, irritable bowel syndrone,
and food- rleﬁa%&mgavf%f’%?@%f%s&ﬁ%“Wﬁﬁ&&lgeeﬂpé‘c% renmote fromthe
gut (for exargks blEpBdrRisPenjundiivitis, itciling$tranid am) verdal alibgivrconjabetivitis;
hepatitis, including autoimmune, alcqhalic and viral.;, fibrosis and
cirrhosis g a0KEOE ﬂﬂé?oﬁmEﬁU}VéHstT]}W?l%‘?‘s’ﬁ&W&@&‘ﬁ’ fiP%‘?ne’BHf%°rac ute and
chroni c; %ﬂgﬁﬁafo%is&a&y AFFOLSIR D filelrbna BESHawanE iﬁdmc_ﬁﬁgsgyn&éﬂ_aﬁeﬁ@nd

gl omerul onephritis; nephrotic “syndrofe; cystitis including acute and
chr oni ¢ ( i opththadmitis;] satopidesistinfertions ineludingriaral sfupgal and basteriaicut e and

chronic urgthriti. r thils I i It 4 S j ke S . ]
R L
dysf unct i ososinophilic pastre-eatecitis, enmtoeytpsi§. Crohu’ bdfsabe, colitiscotliding ulketatiee and
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iver, | urSabRe gt Skionelse CBaFRa e PETY Strdiabian foolBlled
transf usi oflier@6s whith @By Bavgleffetts vt fotakd g1 (e atiple migraine, rhinitis or

20  eczema),

7. abdominal: hepatitis, including autoimmune, alcoholic and viral; fibrosis and cirthosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;
8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer;
25 acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-
vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);
9. allograft rejection: acute and chronic followi-J‘.:g,)for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood fransfusion; or
chronic graft versus host disease;
30 10. CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCID;
amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral

atherosclerosis and vasculitis; temporal arteritis; myasthenia gravis; acute and chronic pain



30 10. CNS: Al zheimer's disease and ot her denenting disorders

I ncluding CGID and nvCID;, anyloidosis; multiple sclerosis and ot her
denyel i nat wiaesyngds@nes; cerebral atheroscl erosis and wesstdoodidossz7
temporal ~arteritis; nyasthenia gravis; acute and chronic pain WD
2007/ 018461 PCT/ SE20061000927 38 (acut3§, intermttent or persistent,
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t hr onbosi s, and on [of0) ei ns
t r eat men!t }ﬁ mngﬂ%fn% Fr8sq ?{Bﬁlfj\éﬁ%l C\tloécllnéry @%@g@ﬁherﬁﬁﬁglﬁaﬁon

ovari an, demﬁisea@ @azdxa@vmﬂa@ﬂﬂto@pidmutosﬁzﬁﬁmmmsdwbpamsmoamlg
nanci es affecting  the bgne marrqw (including the

t mal
| EHE ;Z magspywégalfmﬁ@pﬁshﬁem& rﬁ@?r%@y%ﬂl@?ﬁs end%@ﬁmasva %I@Fl& aQrtifih g
non- Hodgki p |se§se GR: (fo Bedrhslb EnghHﬁ'i% ); RE@UBRTeE Qs bf B8 bRRAba Bhd

nmetastatic t unmour urrefices, and ar aneopl astic

syndr ores; paiptisrelGinsgacudiog phJehatls aredl thtondosis, igdedipgdeogiveimahembosis and
proctitis, eosi |l ast g-enteritis, 25 mastocytosis, Crohn's
di sease, u?c%‘ﬁlﬁ (81 ogg?r?:t ‘I; croscopl c colitis, indeterm nant
colitis, i4.rédcalole thatdnt dfamﬁmoancars intlabing ptnsm beegstdungyvarian,

non-i nf | anmat or I arrhea,
20  pancreatic, bowel an colon, s?omach skin and brain tumors and malignancies affecting

é

the bone marrow (including the leukaemias) and lymphoproliferative systems, such as
Hodgk;'n’s and non-Hodgkin’s lymphoma; including the prevention and treatment of
metastatic disease and fumour recurrences, and paraneoplastic syndromes; and, '
15. gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,

25 mastocﬁosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
irritable bowel disorder, itritable bowel syndrome, non-inflammatory diarrhea, food-
related allergies which have effects remote from the gut, e.g., migraine, rhinitis and

€czeéma.

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

acceptable salt thereof as hereinbefore defined for use in therapy.



rel ated allergies which have effects renote fromthe gut, e.g.,

mgraine, rhinitis and eczema. so Thus, the present invention

provi des aweowausydr of forrmula (1) or a pharmaceuti cal | peT/sEI20B0ERT €

salt thereof as hereinbefore defined fqr. use in therapy. WO

2007/ 018461 PCT/ SE2006/ 000927 39 In a ¥urt her aspect, the present

i nvention provides the use of a conpound of fornmula (1) or a

pharmaceutically acceptable salt thereof_ as herejnbefore d %}i nedﬁlit)g&
t

the manuf aBt&f aspect, g PReSARL Hivention Prrvddss theise PL S mROUPH, of 1oEmila

of the pr eégﬂﬁﬁ?ﬁ%ﬁbéﬂf&%ﬁﬁle $08hrEIFHS hiBRbSARE deBh&n HRCh IS ture of 2
"prophyl axi 8" unless there are specific indications to the contrary.
The terns toeficampddon ust im¥bdrapy.t her apeuti cal | y" shoul d be construed
accordingly. Prophylaxis is expected to be particularly relevant to
the treatnent of persons who have 1o suffered a previous episode of,
or are ot hpythe senteans itdarednt spedification, ithiectena dtbetapy” sksodficludes Eprophdeds e
or condition in question, Persons at risk of_devel qpin .particul ar
di sease or“nqﬁ'??ﬁ}&‘ir? M5 $Pefafie 1“?’9:%6%@&8@%%@%%%8”&5‘%?& Ia§}&hi story
of the di s&aggp&kicABNdhén1@Be catstruddnReqdivbR. have been identified by
genetic testing or screening to be particularly susceptible to

devel opi ng the disease or condition. is The invention still further
provi des a f j ' j )% s who have

i nf I ammat o?@%@gg;&eﬁo}?&%{ﬁg}? P ?@%ﬂlﬁﬁ%ﬁii& r;[gh% tfeg%%? ts)i,be:Iw%m)(I)lbs.g:1 r Bcti ve
ai r way3so di siffesal apreviowhetiisode o, onkre otheriapednsidered tmberfit drcerasetyiskpighe

patient in,need thereof . [ i : '
ompound ofor8f ALrBaLrp bt EEEARhE ok of /e Rls KaR P kisphes B
t her eof ascdiditiineadrallyindkile hede havingpafaily histry of the disersp ourtadition, arhi s

i nvention b sed in . the treatnment af adult .respiratony,distress
syndr one (%ﬁo Weﬂ’ﬁf’% DR SRS tﬁ%ﬂ%%ﬁcﬁeglflggqg%ﬁﬁg% si s,
chroni c obgistdfibiets desdlopmRing dideseaseondBokD) , asthma and rhinitis. 25
For the above-nentioned therapeutic uses the dosage adm ni stered
will, a8 course, vary wth the conmpound enpl oyed, the node of

adm ni st r aid : @‘gtrtﬁgg rSREELE khd 1t F afned.
For exanpl %‘#@@ﬁ%ﬁr@gisﬁgl osagi;eovg?ﬂf1 ﬁﬁggﬁgg%%%g’oc?&ﬁ%eﬂ?nventi o’_n, if
inflammatory disease er condition (including a reversible obstructive airways disease or

condition) which comprises adminjstering to a patient in need thereof a therapeutically
effective amowunt of a compound of formula (I) or a pharmaceutically acceptable salt

20 thereof as hereinbefore defined.

In particular, the corpounds of this invention may be used in the treatment of adult
respiratéry distress syndrome (ARDS), pulmonary emphysema, bronchitis, bronchiectasis,
chronic obstructive pulmonary disease (COPD), asthma and rhinitis.
25
For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of adminisiration, the treatment desired and the
disorder indicated. For example, the daily dosage of the compound of the invention, if
inhaled, may be in the range from 0.05 micrograms per kilogram body weight (ug/kg) to
30 100 micrograms per kilogram body weight (ug/kg). Alternatively, if the compound is
administered orally, then the daily dosage of the corapound of the invention may be in the



i nhal ed, may be in the range from0.05 m crograns per kil ogram body
wei ght (g/kg) to 30 100 m crogranms per kil ogram body wei ght (g/kg).
Al t er nat i vgloyaooiidigdshe conpound is adm ni stered orally, p¢tistzobeonosz7
dai |y dosage of the compound of the invention may be in the WO
2007/ 018461 PCT/ SE2006/ 000927 40 range*®rom 0. 01 nicrograns per

ki | ogram body weight (. g/kg) ' to 100 mlligrans per kil ogram body
wei ght (nmg/ kg), The..conpounds of fornylag (1) _ and arnmaceytically
accept abl &7B& ﬁrgmprpérrej&rosﬁﬁvswék&e@ra%%ma%?% Iiprmiffigrpms per
general |y Qg -86bedySi&bRdn he formof a pharmaceuti cal
conposition i'n whi ﬁt%@fc%vkr%l a (l) conpound/salt (active
ingredient) is in association wth a pharnaceutically acceptable
adj uvant, .dj [ ' &)‘PQEPE r

sel ection ’gtk%c %g[}éggésa%ﬁé#@{ (I%w eécgﬁgéraﬁgé%%? @%hg?ifsot?%?%{}%obﬁ sus?;ldr e
descri bed dmtheir bon baxwitbgenerallpba mdmindsi¢red al the fordiled a pharemceutiofil Dosage
Form Designs", M E. 0 i urchill,, Liyipgston 988. .
bepend! ng SEoRoR et Wi 0 Soeamadrl BRE hERaised i sssosiasion
conposi t i ogiNh pharfh @A) 3bceRalTP hdjefark, ldaR:R 0P Barkier. TdnVetRAPréRiiredy
wei ght), nore preferably fromO0.Q05 to 80 %w, still nore preferably
from 0. 10 foathpaelgtionand pesperrtins cespRleaRamageuticelformuieiong arsglesgbed fng
of active fhgraiendharihbenBBAIE C ThaSGendlor Rk Fohf DIfihASHU EO Rk 2l
conposi tion. present invention also provides a pharnaceutical.
conposia i oPhwchiP Lidigstong, E¥¥pound of fornula (1) or a

phar maceutical 'y acceptable salt thereof as hereinbefore defined, in

association with a pharnaceutically acceptabl e adjuvant, diluent or
carrier. 20epEhéing on detmode dfladiivestration)he plarma@nted senpasitionhwell preferably

preparation of, a.ph ceuti.cal conposi.tion of the.invent] l,eh
conpri ses Wﬁ%ﬁgﬁ%@f#’ﬁgﬁp?ﬁﬁ Y pigRt =6¥°I%PIGE%%P#%§8M-¢§;"8}%JEW»
accept abl etifidhdre pRe@srasll vt 0.20 & TRYWQEA] Sehiniee profdrdblfrom 0.10 to 50 %w,
pharmaceutically acceptabl e adjuyvant, diluept or carrier. 25 The
phar maseutdf@siveiaggdisnt b RICARIESS &Y Jtahh L@P%E@Bg PRIIE SPIPOsIRONy . o
the skin or to the lung and/or airways) in the form e.g., of
creans, solutions, suspensions, heptafluoroal kane (HFA) aerosols and
dry powderTHeqrenghtdnvention also pravidasyl pharmfageytichlaompasitiomcqmprisingfegogpound
devi ce kno S T . ; ] :
adni ni st raw%%n}ﬁn &f %reyéﬁé?%gée%{lga@y acQtha%YeSstaﬁ%egéao% h%’herangefmtyieﬁﬁ@d, in
association with a pharmaceutically acceptable adjuvant, diluent or carrier.

20
The invention further provides a process for the preparation of a pharmaceutical
composition o;? the invention which comprises mixing a compound of formula (I) ora
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically
acceptable adjuvant, diluent or carrier.

25
The pharmaceutical compositions may be administered topically (e.g. to the skin or t6 the
hmg and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler
device known as the Turbuhaler®; or systemically, e.g. by oral administration in the form

30  of tablets, capsules, syrups, powders or granules; or by parenteral administration in the
form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.



so of tablets, capsules, syrups, powders or granules; or by
parenteral adm:nistration in the formof solutions or suspensions;
or by subcwbasewusssadni ni stration; or by rectal adm ni BtT/SH20E¥000RN
the form of suppositories; or transdermally. WO 2007/018461

PCT/ SE2006/ 000927 41 Dry powder fornuldtions and pressurized EPA
aerosol s of the conmpounds of the invention nay be adm nistered by
oral or nasal inhalation. For inhalation, the conpound is desirably
finely divided. The finely divided conpound preferably has a nass

medi an di f oo foﬁn{lﬁﬁénstaﬂé resSiiFed ARA ZRosoR 81 fTBRBESHsIR IR invention

propel | ant xture wth the assistance of a dispersant, such as a
Cs- C20 f attnyy becadgniistessall ty ardler aasal inhletions Eominhelation, dhe copapaind isgdesirably

salt, a pho ol J pi n,a r i . O

pol yet hox e e The AR eq BAGFORIAREora By BB & HRY BB Bt o

di sper santjess tRan11EuHA HAGKHYR seépehtie ihR\pespellant niiRyirekil tHeessistance of a
adm ni stered by neans of a dry powder i nhal ?% The i nhal er, maélbe a.
singl e or disnersant swbgéaﬂnm&ai{h/aaﬁ&r st thereosh, (157 epmple oleinidd) 2 Bilgsalt, 2
powder i ”{}s'ﬂo holitiAe IsRdchbdide, hpeitRloflhated H5olyeBRkYafdi bindRihnk QFBRUAT
of the invention"with a carrier 1§ substance, for exanple, a nono-,
di - or polphesoaskuiidatly accepisblgalispatsamhol , or anot her pol yol. Suitable
carriers are sugars, for exanple, |actose, glucose, raffinose,

nmel ezitose, lactitol, maltitol, trehal ose, sucrose, mannitol; and

st ar chio Al Thercasdpoweds of thednddntien yaglialsp He ddministyyeditmaang dfe doppavedr by

anot her substance.. The powder .m.xture al.so, he i S i

hard gel atmﬁ%erciﬁ%ﬂ@?j ’g@\é\g%a #[é af ﬁﬂlfgf %(?158 uglél ef’raélgglc? E’ gﬁéﬁ%ﬂhg&&ma
active 20 g9ppRUsadnhatsrot her possibility is to process the finely

di vi ded powder into spheres which break up during the inhalation
procedure. This spheronized powder may be filled into the drug
reservoir ' id dii88d NBIRh@of the BlelMRANIHRS cdrher

Tur buhal er‘?’%@sﬁym%ﬁé?%%e?ggﬁ%ﬁgiit meters the desired dose which
i s therm i rduhterbelfpr exampia ginemo:, diyarpolysrcshaside; gar Heohedtqrgeother polyol.

i ngredi enty W th or w [ier S pad AT fihe
B T
admi xed Wi rhfittigd teialos sticrase, manrcial; ané starcho Alternatiydle thel fmetodivided
saccharose, sorbjtol, mannitol: a starch, -for exanpl t 30
starch, cdfoRPSRIS BRY By c%ﬁ%bér&gg{hleﬁs,utbgta%c& I@f@g‘é’éﬁ‘%@? '?[\(‘?}%;%fsgb%i nder,
for exanpl gspeiediahtc herdeltab yapisties, RycH @ntaidngthedsdiedidoge bfithe aaivat

for exanple, magnesium stearate, cal cium
20 compound.

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
25 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.

For oral administration the compound of the invention may be admixed with an adjuvant or

a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
30 starch, corn starch or amylopectin; a cellulose deﬁvative; a binder, for example, gelatine or

polyvinylpyrrolidone; and/or a lubricant, for example, ﬁ:agnesium stearate, calcium

stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into



stearate, polyethylene glycol, a wax, paraffin, and the |ike, and
then conpressed into WO 2007/018461 PCT/ SE2006/ 000927 42 tablets. If
coat ed t abWwelsomisssi equi red, the cores, prepared as despri/SiEdiosaooee,
may be coated with a concentrated sugar solution which may contain,
for exanple, gum arabic, gelatine, t af¢um and titani um di oxi de.
Alternatively, the tablet may be coated with a suitable polyner
dissolved in a readily volatile qgrganic solvent. .s For_ the

pr epar at i dAblg. Iié?%tedgféblﬁ"ﬁlaﬁere&lﬁfféu & 60Ty, RESPRIS %G‘ﬁﬁrﬂ?ﬂd AR PRY &Rt i on
may be dc’b‘gféﬁ il é&ncén%teﬁ?@éﬁ? lscﬁutlcﬁi WRSEHAP LA foPdxaBle) BhH ¥tBRE
glycol . Hard gelatine capsu contai n granul es of the corrpound
using eit tm&atmh,etalamn\aed mmmﬁeddefdtepiaumlg thaytablet may be eoatediwsidi 4 i qui d
or sem SO|I for f. th Lnvention may be io
filled i ntf’(‘)u ?BO %‘F%?gveg ﬁ%d@?@#%?r&g%? é%g?datl ons for oral
application may be in the formof syrups or suspensions, ‘for

exanpl e, solutions containj t he co nd of t nyention, the
bal ance bdi9s@hegRarationgts &J‘ﬁqﬂqﬁr"@l’sﬂ 1 hie b ‘5:&{%? mvﬁ?%eq’?ﬂb and

propyl ene gh¥%eod witOpér 2Bdbleya Sdbefableiofiér gol %&hﬁé@@@?@ﬂlwﬂ gBRn@péuddsn
col ouring agents, flavouring agents, saccharine and

car boxy methsy ecstdingrendesef the eomhoradising dtenihe abomeOE%vxs}P&%%for
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further relates to conbination therapi es wherein a conpound of the
invention, or a pharmaceutically acceptable salt thereof, or a
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the invention, is_admnistere concuwﬁg&t or .25 ﬁatient;) ¥ or ‘f
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psoriasis anmatory b ease, the Conpounds of the
i nventi on aray be conbi ned wit h the foll ow ng agents: non-steroidal
anti-inflammatory ‘agents (hereinafter NSAIDs) including
non-sel ective cycl o-oxygenase COX-1 / COX-2

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

20 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
25 sequentially or as a combined preparation with another therapeutic agent or agents, for the

treatment of one or more of the conditions listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)

theumatoid arthritis, osteoatthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
30  disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the

invention may be combined with the following agents: non-steroidal anti-inflammatory

agents (hereinafter NSAIDs) including non-selective cyclo-oxygenase COX-1/ COX-2
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al pha (TNF-(x) inhibitors such as anti-TNF nonocl onal anti bodi es

(for exanple iuflixinmb; adalinmmab, and CDP-870) and TNF receptor
ant agoni stBhe predenidnmaptionstiih figthetrelaies t@ e notbinatiesof @omipoas] of the
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t he i nvent4drGRiagistdf cploRhBGRH, CAbhYing e whitlead ahoyfokine eiphallisg t h a
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(ri tuxPraahwaswnes m%ulﬁforsroi%ﬁéggw%%m)(wﬁ g plpha-, bejay grghgamma-

| 1-15) . ThePeRaehsuliRMRE thffn ﬁégtdr!tyﬁeqmm;;hﬁéms 1®) ifuading 11 0 17,

conbi nation of a conpound~of the invention, or a pharmaceutically
accept abl eandanterlediir sggonisiston inhibitodh sugl o angkingsh Bimiskar necrosisiaelor alpha

(120 S 5B DL S R .
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and CX3CR1 for the C-X3- C tamly. )
20  molecules (such as etanercept and)iow—molecular-weight agents such as pentoxyfylline.

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-aILI6R) or T-Lymphocytes (CTLA4-Ig,
25 HuMax II-15). '

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, with a modulator of chemokiﬁe
receptor function such as an antagonist of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,

3 CCRS5, CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11 (for the C-C family); CXCRI,
CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C faﬁnily) and CX3CR1 for the C-X5-
C family.
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I nhibitor of the isoform PDE4D, or an inhibitor of PDE5. WO
2007/ 018461 PCT/ SE2006/ 000927 45

The present invention further relates to the combination of a compound of the invention, or

20 apharmaceutically acceptable salt thereof, and a receptor antagonist for leukotrienes (LT)
B4, LTC4, LTD4, and LTE4, selected from the group consisting of the phenothiazin-3-1s
such as L—65'1 ,392; amidino compounds such as CGS-25019¢; benzoxalamines such as

_ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
zafirhukast, ablukast, montelukast, prantukast, vérhukast (MK-679), RG-12525, Ro-245913,

2 ialukast (CGP 45715A), and BAY x 7195

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a phosphodiesterase (PDE)
inhibitor such as a methylxantbanine including theophylline and aminophylline; 2 selective

30 PDE isoenzyme inhibitor including a PDEA4 inhibitor an inhibitor of the isoform PDE4D,
or an inhibitor of PDES.
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orally, topically or parenterally. The present invention still i
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hydr ochl or%S}g?ep%%%g%g?%@h?%?%%g@%g%e%eﬁ ?Orf)é%ﬂg éE@%’phri ne
hydroclkd ori de. The present invention further relates to the

conbi nation of a co un f t inhventign. or I: .
accept abl e ea]?rf?sepﬁgy ?C%ﬁ%bﬁréagtgﬁo;{@%oqmﬁnr%ap §F ot %&tg&fﬁaoilﬁlg ﬁﬁﬁtﬁ | né]‘!lézﬁéor
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oxi opi um be6FH"®¥e, pirenzepine or tel enzepi ne. The present invention

further relates to the conbi nation of a conpound of the invention, or
30 a pharmaceutically acceﬁt able salt thereof, and a chronpne, such

as sodium EhaprespnyiosenionsHll futhse rebaies to Siscrombinatiesn ofprprpegagaf the
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phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,

20 xylometazoline hydrochloride, tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.

The présent invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an anticholinergic agents including

2s  muscarinic receptor (M1, M2, and M3) antagonist such as atropine, hyoscine,
glycopyrrrolate, ipratropium bromide, tiotropium bromide, oxitropium bromide,

pirenzepine or telenzepine.

The present invention further relates to the combination of a compound of the invention, or

30  apharmaceutically acceptable salt thereof, and a chromone, such as sodium cromoglycate

or nedocromil sodium.



fluni solide, triantinolone acetoni de, becl onet hasone di propi onate,
budesoni de, fluticasone propionate, ciclesonide or nonetasone

furoate. Swdhgomigsent invention further relates to thepcosdhomabien
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receptor such as PPARs. io The present invention still further
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agent, such as thalidom de or a derivative thereof, a retinoid,
dithranol or calcipotriol. 20 The present invention still further

rel ates tolkemressshisivartiandhrtoer relaiesiasbeermiynationet a pempewnd of thednveation, or
pharmaceut} ﬁﬁé:wce%ﬁgagl @Pgﬁaﬁ@%ﬁt thé}@&feﬁith aéggepfgl%ma&‘énﬁeaf hormone

am nosal i cytates an u pyridine suth as azi ne, nesal azi ne,
bal sal azi decepomksuciohsBPARS.ne; and i munonodul atory agents such as the
t hi opuri nes; and corticosteroids such as budesonide. 25 The present
invention further relates to the conbi nation of a conpound of the

I nvent won, The presenpindtmtivniastitlifarlicr yelsteio phicadointbimsibh of Hesmgmiund boget her
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ritonavir, and saquinavir; a nucleoside reverse transcriptase
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calcipotriol.

20 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.

25
The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, together with an antibacterial agent such asa
penicillin derivative, a tetracycline, a macrolide, a beta-lactam, a fluoroquinolone,
metronidazole, an inhaled aminoglycoside; an antiviral agent including acyclovir,

30 famciclovir, valaciclovir, ganciclovir, cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such as indinavir, nelfinavir, ritonavir, and

saquinavir; a nucleoside reverse transcriptase inhibitor such as didanosine, lamivudine,
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The present invention 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.
25
The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, together with a parenterally or topically-applied
(inchuding inhaled) local anaesthetic agent such as lignocaine ora derivative thereof. _
A compound of the present invention, or a pharmaceutically acceptable salt thereof, can
30 also be used in combination with an anti-osteoporosis agent including a hormonal agent

such as raloxifene, or a bipho sphoﬁate such as alendronate.



inhibitor; (ii) platelet activating factor (PAF) antagonist; (iii)

i nterl eukin converting enzyne (ICE) inhibitor; (iv) |IMPDH inhibitor;
(v) adhesi o 0lAasdshe i nhibitors including s VLA-4 ant aponssioos/dovdzy
cathepsin; (vii) kinase inhibitor such as an inhibitor of tyrosine

ki nase (such as Btk, Itk, Jak3 or MAP, #Bor exanple Gefitinib or
Imatinib nesylate), a serine / threonine kinase (such as an

I nhi bitor of a MAP ki nase,such as, p38, JNK, protein Kkinase B or

C, or | KK)Theguessnidpyratien sl Brtherselates sethe CEI}‘EHHéthf’e‘&ﬂ cQmagHng @ffbﬁ as a
cylin depgndesf, ch"a%&‘?ﬁacelfﬁ\ébﬂ)} acc%me%féeﬁmﬁ@m&@wﬁﬁan@ A0S gse

i nhibitor; (1X . -receptor a
(x) anti- Giohibitery (ax)u:lateﬁlctrachw@ng fastardP.AK) ategonisy; i) lm@rmhimnv@mngl ase

hi bi f
ot O By BB o b ML SR ORIl s
hor none s egLAldagegusist; (vi) ca}chepmar\(srhpkmsmgnhlm@\mdh dsantinibior@F @ psind X V)

Faot or 1 orkdesea rBeEAL 1 AT RraVLAS, o Pedsials Patadh of foeit meighe) o
gr anul ocyteiRRCHRBRAL Rinks (E&Jhch@)én SiHiBTr of & MAH laahse sudHAd BSFINK (prtein )

capsaicin cream (xiXx) ta ki nin NK. subl. qr NK sub3. receptor .

ant agoni stkizage i, BorGiKpr E@@COI akingsg3uvolvedsin pelbevsleredption. @WP@S 3(Cyhy
el astase iq Eéﬂﬁ'eﬁﬂ&na%k?c E\nﬁ)g%lﬁ%(sg 6 ol BSpﬁg’eQ@%%]mg@ﬁﬁ%b)inﬂﬁForaﬁxmﬁnm-B subl, -

converting enzyme in (xxi1°) 1nduced nitric oxid
synt hase (ar RG8h2i -metnm @I%'OQNR (%) dntiedostagsnt, farcxample colchicine; (xi) xanthine

receptor-horH)I oggi?smr or ex | Itorﬁ%@%ﬁ%@%@}%ﬁﬁ%ﬁ%@% 31}11 rﬁge%gﬁgﬁz

ant agoni st
function Qﬁlﬁﬁpﬂazdmel@ bamm@om (KT RYrowth hormoﬂe sagetdzo gy (ptia) ﬁrangfdrﬂnmg

act ty of rin C _receptors ch_ as 7
traln\sllzr thﬂf@)‘?it%fflag? I@@u@‘&&i@ﬁ‘% : ed gr Cfoﬁﬁ%éﬂ)é’ﬁ‘ﬂjl‘%’ %ﬂtﬂ thOW&‘

et

_)ﬂ-

(xxviii) & &51%9 -:&Eﬂﬂl&l?ds{é itk SHIER bRfwik BRdidr B 8¢ eﬁ:‘écﬂoﬁhafge
further aspect e present invention provi des a co I nati‘on
exanpl & f a:olommsnnmlaaag fagtor (G¥1- @Eo(xvaﬁtqqmwm cregodKi) sachpfinin Nlé)suhif Ol

et conprr g bt iiiie s QRSB BB S DRLERAERD P 6 %00

( GR- r eceptedsiasainbibiist such as HTPDEt AIrA89%; (xm) TE-hipta ngm;rtmgrehwjant inhibdibr

e, o0 NS0 R S B CEREN o LA s SeR

as | IOr atr QE’éeB{Brihblﬁmc@@as ﬂnbl@éﬁ\}%&tz Oéoﬁsfﬂ @1311T41é‘2 ceﬂsp@&iédga@gj ?mgigg gjgﬂagﬂgn )
pirenz Sopl n(}e{mg)r m&n%ltgp gfe 3|8 n(?cxv) agent modlﬁat?ug t&e Enctéon %q“ ﬁ ].8(3 receptors (%"LR)

(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 glucocorticoid
receptor (GR-receptor) agonist.

25 In afurther aspect the present invention provides a combination (for example for the
treatment of COPD, asthma or allergic rhinitis) of 2 compound of formula (T) and one or
more agents selected from the list comprising: ~- - ‘

o anon-steroidal glucocorticoid receptor (GR-receptor) agonist;
o a PDE4 inhibitor including an inhibitor of the isoform PDE4D;

30 o amuscarinic receptor antagonist (for example a M1, M2 or M3 antagonist, such

as a selective M3 antagonist) such as ipratropium bromide, tiotropium bromide,

oxitropium bromide, pirenzepine or telenzepine;



o0 a nodul ator of chenoki ne receptor function (such as a CCRl receptor
antagoni st); or, o. aninhibitor of p38 kinase function. 5 A conpound
of the inveotemissi a pharnmaceutically acceptabl e sal tpetigE2aioooean
al so be wused in conbination with an eg'gsti ng therapeutic agent for
the treatnment of cancer, for exanple itable agents include: (i) an
antiproliferative/ anti neopl astic drug or a conbination thereof, as

used in nedical on as an aI Iat or exanple

cis-platin, cand‘ﬁP gr @Gﬁ @F’Eﬁﬂ‘? 0(5‘811 SHIC:&? ?‘%’g@ﬁﬁrﬁ?ﬁ%@ﬁ

mel phal an, chl or aﬁgggﬁlgt) deusul phan or a nitrosourea); an

anti met abol i t e (for exarrpl e an antifolate such as a fluoropyrimdine
| i ke 5-fl uoroer mlmlnbtﬁortoégéﬁhrlaserf&nqﬁplﬂrexed nmet hotrexate, cytosine
ar abi nosi de, hydroxyurea gentitabine or paclitaxel); an anti tum)ur
antibiotic (for exanple an anthracycline such as adrianvcin,

bl eonyci n, Adompoudal «fitite mmnnmralphanmpeumaii}camgptahimalﬂtthwwﬁ can also be

m tonycin-C, di |'s da |nc t hr amyci ent
(for exanp‘llsé 3 AR ﬁ’&%{ﬂ‘g??eu%\? aﬁ%n?%f%rttﬁg‘gga%l angatIicgr gg
vi ndesi ne gmmg@lphws lgﬁu@etaxm d such as taxol or taxotere); or

o1 opost do. () EvingBETREstIvoRHRSPARe OB SEAIED SR GEROR PR | )
a cytostat 6&:%3%?”%11 ﬁgy]ﬁﬁlgéhg&ﬂt(eﬁffEi&ﬂﬁ@clﬁ.bghn%mlaﬁnt am)X| fen,

torem f ene ene dr ol oxi f'ene or i 0dox ene) an oestrogen

recept o¢ dmﬁophe@hamd@rnl(rﬁgﬂﬂ@@%mﬂpbalﬁnv@%? poil, GsYinhAR Prhdr ogen -
(for exa”p' b' o] (5{%% }t’& fﬁ%&gléﬁa‘aﬂh ltl81cR ks a@l}i&bﬁ}@rﬁﬂi}ﬁhke
agont s

acetate), oni st (for exanple goserelin,

| euprorel i ﬂﬂﬁbrohta‘sﬁbe’wgaﬂlt ranwmgaaetbgma(ef Qytosincaabinoside Jedrargrea,

acetate), an ar .mat ase i

| et rozol e, g‘?ﬁﬁ“& 9F &t B@llgffglgea&ag Fl{élfﬂ(ogfanélﬁ | % Og ’?a%lrpall‘g| ﬁ%@gg}cgﬂc such-as
Sa-red. i ct gFRnSYRNbRSmTdiNaRkeubiday, dz(umm)/clampagbnm idatubicin, mhtobmytcm—c
cancer cell invasion (for example a petall 02 ot se _inhi

)
mer i mast at daSFHRARAYGIA AT BRERYER); ¢P SRIAELE 5P 25 g Ao suoh o'
receptor f Hﬂ&&dﬁﬂﬁ )vfmt(lés‘t’iile thdefifé & \Flﬁlfrelgfnegfr(h\&&ihﬂ aeh @k takole tdxotere)t ora

exanpl e: a growt actor ‘anti body (for ~exanple the_anti-erbb2
anti body t topsisomeraeeiiphibiton (fes carple e pRipodeRbyl such @ Pignpsidgg teniposide,

[ C225]), afarres Aspud jtor, a tyrosine kinase inhibitor
or a seri n@?aﬁngﬁ?pr?e%gil&ﬁ%se |dn I'tor, an inhibitor of the

epi der mal g{}qw@rtbsfaachmt fumhriab gn (ﬁmast@garrﬁfbleexampE@ROXifeanﬁOm}mfﬂpF»osi ne
kimase fnh Do e S iBho O o3 el % Bedelod o ARSI i Te FBABNRY e

fulvestrant), an antiandrogen (for example bicalutamide, flutamide, nilutamide or

cyproterone acetate), a LHRH antagonist or LHRH agonist (for example goserelin,
leuprorelin or buserelin), a progestogen (for example megestrol acetate), an aromatase
inhibitor (for example as anasirozole, letrozole, vorazole or exemestane) or an inhibitor of
35 So-reductase such as finasteride; |
(iii) an agent which inhibits cancer cell invasion (for example a metalloproteinase inhibitor
like marimastat or an inhibitor of urokinase plasminogen activator receptor function);
(iv) an inhibitor of growth factor function, for example: a growth factor antibody (for
example the anti-erbb2 antibody trastuzumab, or the anti-erbbl antibody cetuximab
50 [C225]), a farnesyl transferase inhibitor, a tyrosine kinase inhibitor or a serine/threonine
" kinase inhibitor, an inhibitor of the epidermal growth factor family (for example an EGFR
family tyrosine kinase inhibitor such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
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mor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib, AZD1839),

N- ( 3- et hy ylodemaidds1 6, 7- bi s(2- m t hoxyet hoxy) qui nazol i NPEF/SEBEHN00927
(erlotiiiib; GSI-774) or 6-acrylam do- N (3-

chl or o- 4-f | uor ophenyl ) - 7- ( 3- nor phol i noBQopoxy) qui nazol i n-4-amne (Cl
1033)), an inhibitor of the platelet-derived growh factor famly,
or an inhibitor of the _hepatqgcyte 5 &rﬁngh factor fam I%; Yil\’/) an
ant i angi ogesrPkolingeRPox ez AE RS @itk ALPESIMI-EF-slBrdnlisnyl)-6,7-
vascul ar L held . aat.0f . . : L= ar
endot hel | AT B T L e

di scl osed dhtordAD BBt PphEgE)-7{PrDRtoasopong) @itk 3slBEtanie ((DL038))18854) ,

or a conpaung. th . l.sm : | | de,
"o an' i npibpis o8 fee S B Bl o BAIDL & AL ESAT BB O |
vascul ar dacwgifagorieily; such as conbretastatin A4, or a conpound

di sclosed in WO, 99/02166, WOD.00/ 40529, . 00/ 4166 WO 01/92224.. \NO
02/ 04434 &) AAETHBRBELER agent5ch as gre Xé‘é‘fl?t“\’/ﬁ@g%{hf* ﬁ&i‘fﬁ% ?fsVéFFé%“ £ l
for exanpldgomgadid @sileRsnple tRtichsdule ch@fthiabeell dréwdaddiQuaboduch as
| SIS 2503, an anti-ras antisense; us

i [ i i&gw | |%}9 an agen(t) ed i r}3i31 gene
t herapy apvasigmabs aeorepesnsd tisclassdin AP 842236 &P dHa0%8e MORE 8(? P8s
such as aRghidiNssBRSe o @t BREELy HotRREAR har e B &EERR 18oheE, ed

enzyme pro-drug rapy) approaches such as those using cytosine
deani nas e, antihibiictiofl sntgrinased3 dunctian baaxt agitatin); t r or educt ase enzynme and

approaches, to i ncregse patient tolerance tqg.chenothera s .
o o her a8 S atonlas daedtes seipt R bl BtiFla b ptRE P h R Beciogdip O
an agent uggris4) VO 00MIT9DR)WIE08IE 859, W ORITH) W 02/084BIng NEO®2/0821%)
and in-vivo_  approaches tqQ increase the in 'unﬁ%enifgit\ﬁ gé gati nt
tumour cel (i) anggent vged P@&H%"P&tpﬁﬂy’ ou %XﬁmE{}tTOS‘R ed ORe gigthe targe

i nter | eukiyned nhedt Slchel K8 2409 an AhAUMY G nhEs, MCT Ophage col ony
stinmulating tTactof, approaches to decrease T-cel | aner gy, approaches

usi ng ts ar(giiien egknt vsedime genelthesansi approgeh, don earmpls-2pprapded torraplace aberrant

dendriti | | ' ' I
' nes and Sppe B REBAEf 183 of Hehfr BRCXi GraREay ADEPERASE dublilinr it
i nvent i on pab-diugniesagyd aparotdhes suek pb thoseukirigycytamirederpinatepthymiditeokihasaiong

i1 i | 0 General .Methods 111 NVR
ecor ded PSRRI RIS TRAT oR Do SO P e PR bR

chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or

20 (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
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches fo decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using

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

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

illnstrative examples.

30 General Methods _
'H NMR spectra were recorded on 2 Varian Jnova 400 MHz or a Varian Mercury-VX 300
MHz instrument. The central peaks of chloroform-d (g 7.27 ppm), dimethylsulfoxide-ds



MHz instrument. The central peaks of chloroformd (8x 7.27 ppnm,

di met hyl sul f oxi de-d6 WO 2007/018461 PCT/ SE2006/ 000927 51 (SH 2.50
ppMm , acetwoizéidigsd3 (SH 1.95 ppm) or nethanol -d4 (SH BeBdezpemposser e
used as internal references. Colum chromatography was carried out
using silica gel (0.040-0.063 mm Mer éll). Unl ess stated otherw se,
starting materials were commercially available. All solvents and
commerci al reagents were of |aboratory grade and were used as

recei ved. GuZi38 ppoD) asrionirileedienl farris&dngianol-¢y (Rm3 4h Rpipa fere used as

L L By o, M

0. 1% TFA; ﬁmﬂ,mm}nlasmmﬁ dthérivise ﬁtﬂﬁng.ﬁ(aféﬁals we@‘(mdnmmal];&\@ﬂamﬁ 811
mn, 95% i o Anal.ytical, chro LR on
CL8. cot umgotisi Kpd semimarie ve-oRns G CTROHEAD Dol B LBt & SR

acetonifrile/water/0.1%trifluoroacetic acid as nobile phase in a
gradient from5%to 95% acetonitrile over 8 mnutes at a flow of 0.7

m/nin. i sThefellewisgavatand Brsed tof &S g8el¥S$'n t he exanpl es have the
fol I owi ng ﬁ;};@?} £ilemPF00 X0 tn MRS SPiteRF hllmovmﬁlhmsswbéptn&wﬁfe d

sorbent H per fornance [iquid chromat ogra hy
N, N- Di et h§¥ hﬁ&nmrﬁifdeelemgt@%ﬂfmegdvembﬁt waigt y0.1% TFA; SolventB acetonitrile +

4- 2- b t hi | -7 yl
ot hyl | ant oy AT ) Crih PSSR AT e o DOE0) R0 ot byl ) pi p
eridineg |- carboxylate O HHO N~( NH-~ YO)--- 0 25 a)

Lort - Bty Ay gL B el SRHBEg R | 3 900 WS

di ssol ved ﬁa?ncle size, with acetonitrile/water/0.1% triffuoroacetic acid as mobile phase in a gradient

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

15 The abbreviations or terms used in the examples have the following meanings:
SCX: Solid phase extraction with a sulfonic acid sorbent
HPLC:  High performance liquid chromatography
DMF: N, N-Dimethylformamide

20 Example 1
tert-Butyl 4-({(2-{[2-(4-hydroxy-2-ox0-2,3-dikydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)[3-(2-phenylethoxy)propanoylj amino}methyl)piperidine~1-
carboxylate

8]
25 a) fert-Butyl 4-{[(2-hydroxyethyDamino]methyl}piperidine-1-carboxylate

tert-Butyl 4-(hydroxymethyl)piperidine-1-carboxylate (4.3 g) was dissolved in
dichloromethane (50 ml) and pyridinium chlorochromate (6.46 g) was added. The reaction



di chl oronet hane. (50 m ) and pyridi nium chl orochronmate (6.46 g) was
added. The reaction WO 2007/018461 PCT/ SE2006/ 000927 52 was stirred
for 2 hourgoaehdigdsiered through a thin bed of silica epgi/sE@osdoddr7
et hyl acetate/hexane (1/3). The resulting al dehyde was di ssolved in
et hanol (20 nlL) and ethanol am ne (2.4?29) was added al ong with 10%
pal | adi um (Pd) on Carbon (100 ng). The reaction m xture was
hydrogenated at 2.5 bhar for 24 hours, filt nd -cogncentrated. s
The resi du@wﬁee@fe%%&nﬂﬁwgﬁ%%g %W(’Pﬁ ‘%éﬁcf‘ﬁ]tua%ﬁ’l f(

cartridge ghiel H&Qaﬁ@(m) TR 2308k a&é@a@%@&ﬁ&a%% edhhﬁcﬁ (Wnt addN

arrrmnlaln net hanol to“afford the sub-t oun 1g&)as an

oi | . 'H NwianplaodneiAA4 simas 3ddegd atongvifh 10"/@ palladzlmz d) en sz)l (102189 ( d,
211), 1.7 e_re %c?Zn &ﬂm&'&as h))d%géna%)& at 235 i £ D4 hq)m)s, fiter8addeonehirhted.

1.12 (q,

ter L - :B)u,-t yl 'Fhe(r_{:s(é@:elwftrdissymmd thptBaal anmlmsye?dehi_mglya Pﬂﬁmggd allmingo:}rith
met ip eri -1 -car sol uti.on tertzbut .

(2 phenyParoky i EALE He S g BasSofiedt Prefanblih s tgmb-itea
93/ 23385, cgm%gmgg 4.9 ﬂh@jﬂcﬁ]‘ onet hane (5 nL) was added trifluoroacetic

acid (2 nL) and the mxture was stirred at roomtenperature for 3
hours and then concentr at ed The resi due was di ssolved in

di chl
react i on e (4B itz SELIIE (CRPRTE C c SR Tl 1T R 20

was di ssolv&d 1.54 (ml 46| h#ﬁ)(ﬁeE?I‘Ba.riel?((ﬁ 2) and this was added to a
sol ution of 4-[(2-hydroxy-ethylam no) 20
met hyl ] - pi peri dine-|-carboxylic acid tert-butyl ester (0.516 g) and

triethyl arﬂ)n@rﬂﬁl@ﬂﬁ(ﬂ%hyﬂfbxﬁiéﬁhhl)[ﬂ-@qﬂidnm«xj:ﬁ:rutz)nngndmlﬂn@ resul ting
m xture was stirred for onegﬁgur reaction m xture was dil uted
with et hy mefhgbpipgriding Kas vvashed with 2N hydrochloric acid,

dried wit SHART (HRBIYID- fefhox?jpkdRhed afedas BeHcFBdEEd WO
vacua to g%@he sub-tit ed%gﬁéﬁgungxg)g alﬁﬁmT 5 1H NVR_ (400 M—Iz

CDC13, 151 ot%r%ﬁﬁ% 0% in éychlerqmqlzans (5 mi3) Wasaddsd)iriflgorearetic cid € mfy and

42“_% 5 ?’ ! 1 %n‘% %as %&1%3%55%@ teggﬁ)é(a';f%c g%b %&ﬂ%&ud tﬁenz&n%enﬁ'a&a @H@i é T) )

(t, 3H, 1 ré-sﬁdt(aswasgh&splvtd in7dichidro@fethane (5 ®H) and3gxaly] chleride- Big) fias added.

4- 2- dr 0Xx 3-di 3-Db
an‘i( E\f)} e% L r[;ag ?%Wﬁgw%§%§W§%%% ﬁqtﬁcg?ﬁ%é%%ﬁﬁ%ﬁlﬁ vé‘q&ll éoqne- -
dichloromethane (5 mL) and this was added to a solution of 4-[(2-hydroxy-ethylamino)-
20 methyl]-'piperidme-1-carboxy1ic acid tert-butyl ester (0.516 g) and triethylamine (0.505 g)

in dichloromethane (10 mL) and the resulting mixture was stirred for one hour. The
reaction mixture was diluted with ethyl acetate (25 mL) and was washed with 2N
hydrochloric acid, dried with anhydrous sodium sulphate, filtered and concentrated in
vacuo to give the sub-titled compound as an oil.

25
'H NMR (400 MHz, CDCls, rotameric mixture) § 7.32 - 7.17 (m, 5H), 3.82-3.73 (m,
4H), 3.71 - 3.64 (m, 2H), 3.58 -3.52 (m, 1H), 3.20-3.17 (m, 1H), 2.92 -2.84 (m, 2H),
2.69 - 2.55 (m, 5H), 1.92-1.69 (m, 1H), 1.61 (t, 3H), 146 (s, 9H), 1.17 - 1.05 (m, 2H)

30 c¢) fert-Butyl 4-({(2-{[2-(4—hydroxy-Z-oxo-Z,S-dihydro-l,3-benzothiazol—7—
ylethyljamino}ethyl)[3-(2-phenylethoxy)propanoyl]amino}methyl)piperidine-1-

carboxylate



car boxyl ate WD 2007/ 018461 PCT/ SE2006/ 000927 53 A sol ution of

di met hyl sul foxi de {0.22 g) in dichloronethane (10 nL) was cooled to
-60C and @xdoydoisdsiori de (0.351 g) was added. The reachDBENRS000927
stirred for 15 mnutes and then a solution of tent-butyl

4- ({(2- hydr oxyet hyl ) [ 3- ( 2- pheny! et hoxy)8r opanoyl]am no} -

met hyl ) pi peri di ne-| - carboxyl ate (Exanple ib), 0.8 g) in

di chl oronef hane (5 rrL) nd the reaction stirred for

U Ther CTEA RetiSet ot Samerndl FuPaRe (557 o ko hiromabans 0 F1L) A58 copled to 160°C
reaction rﬂn’&to%lﬁl YRS ({0@‘5@ ) %Qs NRIEA TRe feRQBnEIARENEL R €5 ﬁﬂﬂlﬁ%ﬁ then

poured into drochloriCc acid and extracted into ethyl acetat

The or gani &Sm@f\rﬂ&bﬂﬂ &6 (dby droxyatiii? GRrsheradpieoxtyiprenanoylraning } -

filtered C ved
1 rret nandRe SR AGRAL SEhe b e i unold 6 ¥ AR G C kel B HRER e PO
2( 3H) - one dagdedt mbirtha’rdetu(mmdlﬂmh ﬁaﬁh&rrldinmgutbm Tighylamine dli465 glutdsi adéet
in Organic Process. Research t 8(4), 8-642, ,0.53
60 San R Srging THRERS HALOR S T B ottt and Srenotsdgitd

room t enpenahyi@chiefic dcibabd extaodi um; smﬁmb@feoimdrotgiﬁm phiselida3Bikd Wit

added and the reaction m xture stirred overni Ammonia (7N in

met hanol , aphydrpusmagnesyaswnphgte; flierpd sad foacspis Eéﬁhw@ﬁ?r a%‘lé&msiﬁwduct
silica gel &Qﬂssﬁﬁ*@d Eﬁmﬁfﬁﬁﬁ(ﬂ%ﬁj fﬁ%farﬂuﬂr@h%(}&bng{-@ﬁfﬂr&@ H8benthiazol-

chromat ography eluting wt ifain

di chl oromsd(Bid)reng I5:dr@wpmids (piepased #nsording tedhmnwdmcbu(lmedm @yganis Bapcess

o o7 (o Bk hbEpoitet) Tole 3655 B asiged i i st g

4H) 3. 64 (0.13nbB Afer sfitfing aBrcdéhr (empeﬁtd)‘c fod 1 hbur, s@didAa c{{dmbop@hﬂrdncm 90

1. 524(1 S éﬁ!)lggig)ﬁsggd%@ﬂdﬁfe i e § Dyechibhd.* Adimdrtia (7 i )

N-{ 2- [ 2- ( 4ndtvaofNYmB) R¥Padded skl ﬂwdﬁﬂu&m@bﬁueaﬁakd ént silice kElyEnd fhie1o] - e

t hyl } - 3- phenet hyI oxy- N- pi peri di n-4-yl met hyl - propi onamide H Q N~~N'
v O\ 15 Heegdue was purified by flash column chromatography eluting with 0.7N ammonia in

methanol in dichloromethane (5-10%) to give the titled compound (0.75 g) as an oil.

m/e 627 (M+H)"

15 NMR (400 Mz, DMSO) 5 7.41 - 7.31 (m, 5H), 6.97 (d, 1H), 6.87 (d, 1H), 4.11 - 4.01
2 (m, 2H),3.78 - 3.68 (m, 4H), 3.64 - 3.58 (m, 1H), 3.29 (t, 2H), 3.24 - 3.13 (m, 4H),2.90

(t, 4ED), 2.80 - 2.65 (m, SH), 1.91 - 1.84 (m, 1H), 1.64 (t, 20, 1.52 (s, 9H), 1.21 - 1.06

(m, 2H).

Example 2

25 N-{2-[2-(4-Hydroxy-2-0x0-2, 3-d1hydro-benzothlazol-ﬂ-yl)—ethylammo]-ethyl}-3-
phenethyloxy-N-piperidin-4-ylmethyl-propionamide

HO S



H~ NH WO 2007/ 018461 PCT/ SE2006/ 000927 54 To a solution of 4-{[
(2-[2-(4-hydroxy-2-o0xo- 2, 3-di hydr o- benzot hi azol - 7-yl ) - et hyl am no] -

et hyl } - ( 3- plechReidiyde@xy- pr opi onyl ) - ani no] met hyl } - pi per i gcngedosgmndoxy
lic acid tert-butyl ester (Exanple 1, 2 g) in dichloronethane (2
m.) was added trifluoroacetic acid (2 r?ﬂ) and the reaction m xture
was stirred for 3 0 mnutes and then concentrated. The residue s was
di ssol ved i n net hanol é%{ nL) and purifi eg%reverse phase HPLC

el uting wi Toa solytien ofgs a&%{%hyc{rm-%romrz Gre-benzgiinzebyvh-eiylemingh e

fraction i i
e L
i xt ure waesta @xeeuile 4tk g}amdhah&mfome‘-bﬂlnn@ ‘mlagvas afidadrtciflectoadetit acid K2mL)

t he et her de ant ed. and f ed
conpound (@1\@5 TIXfHe W% gg?)rl %E %%ﬁg %ﬁ%f%@%ﬁsm

g 400 . II\_/ID-Q : gaﬁg)soaga %li El(lthéﬂbll (iﬂ:ﬂ%h;éds ﬁ:ﬁifisbdéagdc(weﬂdd)fha&.}g&,zcc slutif;g-i)zn'Sth 8%38
S, , . - 38.81, ) . -, - 4] - m
OH), 7.23 95% aqagoryfsile @r%ra%@i 0aCeRC 3Gig; 'Iifielf)“a"“SnS?G';’}ltf“HH“gﬂ%? P‘@“%t?”éfe
3.59 (m 7 cen’%rage% and&sgﬁvécf'ih xﬁéﬂ)anoﬁnﬂe@e AN %%éﬂ'&hlé’ﬂcﬁhn la-cﬂQxane F283
(m 3H), 2.80 - 6 (m 311), 2.61 (t, 111 94 -
1.82 (m 1added. Ihme w23 gyncentratgl and therpsidig WQSl‘gP“atE;(‘é'F% P@ee thegether
N[ 2-[2- (4 N- phe
et hyl -3 PR K coRaRealol iR oo AaTeha g - T P
N (2, 2-1D| ehjycbsnugmtsdﬂid.)- N- phenet hyl - 3- phenet hyl oxy- pr opanam de

3- Phenet hyl oxypropanoic acid (0.34 g) was dissolved in

di chl oronet hane (20 nmL) and 25 treated with oxalyl chloride (0.32 g)
and a dr opmga‘szji@vpﬂmyl formam de at anbient tenperature. The

e i oo Sonasbs S A LR BER 8 e 3D, BB i,
di chl or omeg bang gf 2mX 12, §189 - 8.56'8n, 1H), 7.28 - 7.25 (m, 2H), 7.23 - 7.18 (m, 3H), 6.87
15 (4d, 1H), 6.77 (dd, LD, 3.67 - 3.59 (m, 7H), 3.28 - 3.19 (m, 4H), 3.12 - 3.03 (m, 3H),
2.90 - 2.83 (m, 3H), 2.80 - 2.76 (w, 3H), 2.61 (t, 1H), 2.57 (, 1), 1.94 - 1.82 (m, 1H),
1.70 (t, 2H), 1.40 - 1.27 (m, 2H).

Example 3
20  N-[2-[2-(4-Hydroxy-2-ox0-3H-benzothiazol-7-yl)ethylamino]ethylj-IV-phenethyl-3-

phenethyloxy-propanamide

N
=
H %%

a) N~(2,2-Diethyloxyethyl)-N-phenethyl-3-phenethyloxy-propanamide

3-Phenethyloxypropanoic acid (0.34 g) was dissolved in dichloromethane (20 rol.) and
25 treated with oxalyl chloride (0.32 g) and a drop of dimethylformamide at ambient

temperature. The resultant solution was stirred at ambient temperature for 2 hours. The

solution was then concentrated and azeotroped with dichloromethane (2 x 20 mL). The



WD 2007/ 018461 PCT/ SE2006/ 000927 55 col |l ected residue was di ssol ved
i n di chl oronmet hane and added, portionwise, to a stirred solution of
2, 2- di et howyDohgset hyl -etlianam ne (0.41 g) and tri ethyl/sEsosso¢ed7 6
m.), dissolved in dichloronmethane (20 m_) at anbi ent tenperature.
The resultant solution was stirred at Sambi ent tenperaturefor 2
hours. The m xture was then concentrated, taken up in s ethyl acetate
(50 nm.), washed with vvater@gz X 25 nm), vvashed with brine (50 5%
dried ovetollaeied epidue wandiseived in dighlorpaacthane ppd added; P&H@n@bﬁ%@ﬁﬁl ¢4

to give th O | 14. 0
(M+|g-|)+ io ﬁ%ﬁﬁ%ﬁ/ﬂ%%gdgﬁ%ﬁ 13) “é%@%ﬂl} ?413%%%1011 &Hﬂn eg & }]5[48
(t, 1H), 3dig@lved &elﬂpmmetuamlzo 1al.9 4t amigers tengperature. 15Fhe @s@tan@@mg wag
211), 1.22-1.

6
N (2" ot e et A PAEoEy 2 b, (s s g ganosatiaed, taken up i
('\F Ei 2, 2| P géﬂ)sryﬂa@etafcetfwmm Maﬁhwl.eitlhwhteﬁ(mmﬁmﬁhyﬂameyl withdprie 450 oé), driectl .
anpl e 3a Is,was dis i oxa eate
wi th conce®¥ef M@TC’WWW‘W F"é&]&ﬁ g t?riggmﬂq_opcg)(h'a%ﬁﬁé Wﬁe@ﬁggﬁl ure.
The result g}g:ﬁ@ MaSisbiddied at anbient tenperature for 2.5
hours. The reacti xture was then poured into dichloronethane (20

m.) and vvashed with water (2 x 20 nL) and brine (20 nL). The organic
| ayer was 1!!]? 412 G@I i ed over anhydrous nagnesi um sul phate,

fiitered and concentrated to give the sub-titled conpound 20 (0.13
g) as ap Vi $THNMR @OOMHY, €DR) 507.294FHB €m, HHYMRE( 400434, 1IDDETS) 389¢m4 2

2 bt 481 R A adyg e, > o (m 61

N-[ 2-[ 2- (4- Hydr oxy- 2- oxo- 311- benzot hi azol - 7-yl ) et hyl am no] et hyl ]
Nphenet hyl - 3 henet hyl oxy- pr opanam de

N ( 2- Oxoet MM&?@MI’%WWM&WWM%PWH%‘Hd&e (Exanpl e 3b),
0.13 g) wa HE 3 lobaahRdk WxhRple 3a), 0.23
7-(2-am nogt(%ylrii%bﬁﬁgﬂh Haﬂ%%ﬁtsh?lgzol yla%ng?Bl) - onQeEX 1cjllreo )r om g)
(0.1 ghs swek dissolvgd nm&oxaﬂw;(él rilgend teatadswith) consentrated hadﬁoahlegc i pls mEh d
wat er (10 t a t
otirred atanbaEmeplE: Tpd FREHAMHSn IR Rt SRRy ShiR 885
drops) Wwashddie Miadeetion atxtiteewas then poured into dichloromethane (20 mL) and washed
with water (2 x 20 mL) and brine (20 mL). The organic layer was isolated, dried over
anhydrous magnesium sulphate, filtered and concentrated to give the sub-titled compound

20 (0.13 g) as a viscous oil.

m/e 340.0 (M-+H)"
'H NMR (400MHz, CDCls) 3 9.42 (s, 1H), 7.33-7.14 (m, 10H), 3.92 (s, 2H), 3.78 —3.57
(m, 6H), 2.90 — 2,81 (m, 4H), 2.53 & 2.40 (¢, 2H).

c) N—[Z-[2«(4-;Hydroxy-2—oxo-3H—henzothiazol-7—yl)ethylamino]ethyl]—N—phenethyl—B-
phenethyloxy-propanamide

N-(2-Oxoethyl)-N-phenethyl-3-phenethyloxy-propanamide (Example 3b), 0.13 g) was
dissolved in methanol (6 mL) and treated with 7-(2-aminoethyl)-4-hydroxy-1,3-benthiazol-
30 2(3H)-one hydrobromide (0.1 g), sodium cyanoborohydride (0.014 g), acetic acid (3 drops)
and water (10 drops) at ambient temperature. The resultant mixture was stirred at ambient
teroperature overnight. Ammonia (7N in methanol, 5 drops) was then added and the
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coll ected residue was purified by reverse phase HPLC (0.2%
trifluor6agetlioer/aeied : acetonitrile 75:05 gradient el ut POTYSEN0G0IN0927
"Xterra" (trade mark) columm) to give the titled conpound (20 ng) as
a glass like solid. s me 534 (MH + t F®NMR (400MHz, CDOD3) 5 11.73
(s, 1H),10.16 (s, 1H), 8.65 (bs 1H, 7.34 - 7.18 (m 1011) 6. 85

d, 111 6.75 (d, 1 68 - 3,09 (bs,

E m 61 D) mixire S;o@emggt?dn Tl'g.qplleqtqgl r@gé%wg parifiedby reverse phase HP%C (8 2§/

| -N-1 h
T A e SRS e K i

N- Benzyl - M&ﬂnﬂ-tdlgmhmwmwmpomddﬁ@n@ hﬁ/agiﬁsﬁ—lﬁ!iﬁé@kadqam de 15

3- Phenet hyl oxypropanoic acid (0.4 g) was dissolved in dichloronethane
(10 nmL) and treated with oxalyl chloride (0.35 g) and a drop of

di et hy;f%j@gqu-}q{) anbi ent tenper atur e. The resultant solution was

Concent  at' M?@giﬁﬂ?&bﬁﬁéﬁ&% e ARbBHERARS 18 (R iRTpA T
col | ect ed {5l dye (aen Y s501 YA sieB B sI0TBeNRERABS, 4D, Med-2a8¢nR ez,

portlonvvls toa ution o

N- benzyl - amdamr(nwﬁm hanam ne (0.47 g) and N-et hyl - N-isopropyl -
propan-2-amne (0.6 nlL), dissolved in dichloronethane (10 nL), at
anbi ent tenperature. The resultant solution was stirred at anbi ent
t enper g urexdmpled hour. The m xture was then poured into ethyl

SRR (eﬁz?rmzylamﬂa-a% Sy b s ol 75 PR Bl hyif e (25

concentr at 2@\%592 g enfiide 25 t|tled conmpound (0.62 g) as an oil.
m e 400. 4 007/ 018461 PCT/ SE2006/ 000927

EAS)

a) N—Benzyl—N—(Z,Z-dxethoxyethyl)-3-phenethyloxy—propanamlde
15 3-Phenethyloxypropanoic acid (0.4 g) was dissolved in dichloromethane (10 L) and

treated with oxalyl chloride (0.35 g) and a drop of dimethylformamide at ambient
temperature. The resultant solution was stirred at ambient temperaturefor 1 bour. The
solution was then concentrated and azeotroped with dichloromethane (3 x 10 mL). The
collected residue was dissolved in dichloromethane (5 mL) and added, portionwise, to 2

20  stirred solution of N-benzyl-2,2-diethoxy-ethanamine (0.47 g) and N—ethyl-N-isoproﬁyl-
propan-2-amine (0.6 mL), dissolved in dichloromethane (10 mL), at ambient temperature.
The resultant solution was stirred at ambient temperature for 1 hour. The mixture was then
poured into ethyl acetate (25 mL), washed with water (2 x 25 mL), washed with brine (25
ml), dried over anhydrous magnesium sulphate, filtered and concentrated to give the sub-

25 titled compound (0.62 g) as an oil.

m/e 400.4 (M+H)"



57 'H NMR (400MHz, CDC13) 87.33 -7.13 (m 16H), 4.70 (d, 2H), 4.63 &
4.44 (t, 111), 3.83 - 3.62 (m 1011), 2.88 - 2.86 (m 2H), 2.76 &

2.61 (t, 2o 20dwdsesd- 16 (in, 61-1). Db) . PCT/SE2006/000927
N- Benzyl - N- ( 2- oxoet hyl ) - 3- phenet hyl oxy iaropanam de s

N-Benzyl - N- (2, 2- di et hoxyet hyl ) - 3- phenettyl oxy- propananm de (Exanple
4a), 0.3 g) was dissolved in anhydrous d| oxane (7 nmL) and treated
with concentrated hydrochloric acid é at anbi ent tenperature

The resul t SHNMR(A00MHe, WRCIE T-3%d 74 (lanlﬂ .79 g E. e 63 & 444, 1H).5.83

and washod~ WP PR ZoeR AR LRGN R B PR R T 0

| ayer was isolated, dried over io anhydrous magnesi-um sul phat e,

filtered and concen ted ﬁF el sub titled corrpound (0.19 9)
as a vi scobsNoPenzylyf¥a(Z {‘IWD%'P BRSPS RPAnamEAe 3y 5 7.38 - 7.17

(m 1011), N‘be’ﬂgylgN 0, §-ﬁle(t§oxy3iﬁ3rl) 34%1{3&6&}%10)%'113;))13 arﬁtr&% (Ek&mfle 42)2613 ,g) %29 0
(under sol vent peak, 2,75 & %
2H), ©) dissolved in anhydrous d1oxane (7 mL) and treated WI concentrated hydroch onc acid (2

| -
E';/ :319 n é y ; Elfé]%’i ?ﬁag?%;‘&l;q 4 egét}r%rgmq%é Qesltnl SAVn A% Rbred addmbRnbiehRBiaAed fopt

N Benzyl - Nzsmomoahmayacmmmmypmydp&@dﬂm@mﬁzﬁmﬁw@néwsheé 19

g) was 20 di

P (2 am nottthyhier B gl Ry Do A ol TP e AEWM flaed, dricd over
(0.14 gy, e BaRahol ailyiing, dittered aB2@ngintratdde give i sdb-(:lﬂed ehnapesnd
and water (20 drops) at anbient tenperature. The resultant mxture
was stirretd-5t2) a8 AyiseAES @enper at ure overnight. Ammonia (7N in

nmet hanol, 5 drops) was then added and the mixture was concentrated.
The col | ected resi due was dissolved in nethanol (2 nL) 25 and
purified byp/aBpdMidlphase HPLC (0.2% trifl uoroacetic acid :

acetonitril i h

colum) to %%?@Oﬂ{[@?l&%&@oﬁgﬁngng%O% 26%98{@6%61 Qﬁﬁgéﬂ:{g ﬁD e 82
534 ( Mkl +g3m), B70IR deA Bkt peARDE] 38T), 3.92 2284 (0% 215, 2.1 &I263)(t, zgt),gz (d
11-1), (d, 111), 4.66 (s, 2H), 3.85 - 3.62 (m 611), 3.26 -
3.12(|n, 4H), 2.96 - 2.84 (m 4H), 2.71& 2.54 (t, 210. WO

2007/ 01846 3:) ﬁ@_&é’?ﬂm [0Q49% droxyS2-oXo3¥Pegzdihiazol-7-yl)ethylamino] ethyl]-3-
phenethyloxy-propanamide _
N-Benzyl-N-(2-oxoethyl)-3-phenethyloxy-propanamide (Example 4b), 0.19 g) was

20 dissolved in methanol (8 mL}) and treated with 7-(2-aminoethyl)-4-hydroxy-1,3-benthiazol-
2(3H)-one hydrobromide (0.14 g), sodium cyanoborohydride (0.022 g), acetic acid (5
drops) and water (20 drops) at ambient temperature. The resultant mixture was stirred at
ambieﬁt temperature overnight. Ammonia (7N in methanol, 5 drops) was then added and
the mixture was concentrated. The collected residue was dissolved in methanol (2 mL)

25 and purified by reverse phase HPLC (0.2% trifluoroacetic acid : acetonitrile 75:05 gradient

elution on an “Xterra” (trade mark) column) to give the titled compound (120 mg) as 2

white sotid.

m/e 534 (MAF)*
s  'H NMR (400MHz, CDCly)  7.42 —7.15 (m, 108D, 6.92 (d, 1H), 6.78 (d, 1H), 4.66 (s,
2H), 3.85 — 3.62 (m, 6H), 3.26 —3.12 (m, 4H), 2.96 - 2.84 (m, 4H), 2.71& 2.54 (t, 2H).



N-[ 2-[ 2- (4- Hydr oxy- 2- oxo- 3H b enzot hi azol - 7-y1) et hyl am no]

et hyl ] - 3- phenet hyl oxy-N- (3-pyridyl net hyl ) propanamde O HOS H HO
N's a) WO 2007/018461 PCT/SE2006/000927
N- (2, 2- Di et hoxyet hyl ) - 3- phenet hyl oxy- N-_( 3- pyri dyl net hyl ) pr opanam de
3- Phenet hyl oxypropanoi ¢ acid (0.15 g) s dissolved in

di chl oronet hane (4 nL) and treated with oxalyl chloride (0.13 g) and
a drop of dinethylformam de at anbient tenperature. The resultant

sol ution VEEN%RP red at anbient tenperature for 1 hour. The solution
was then ¢ i@nﬂ 1 b6 iaﬁﬁﬁﬂeﬂﬁ hehethy

The to colllvgfgilyﬁg te \?\/gfg-g%gs@g%fgblltnygl CEI or one gﬁ\%pm nLy;ﬂoxM
added to dSQmeyhdethmDmdp@nambie

2, 2-di et hoxy- N- ( 3- pyri dyl net hyl ) et hanami ne (0.17 g) and

N- et hyl - N-i sopropyl - propan- 2-am pe (0.250m), dissol v 0
di chl oronet hane (3 ni), at ambi ennmh ¢ ant
0

solution was stirred at e r aNIr et ar ~ THé m xture
was then poured into ef acetate (15 |nlL), washed with water (2 x
15 nm), washed with is nb), dri r anhydrous magnesi um
sul phate, filtered and co rated to gi the sub- titled conpound
(0.2 g) as a viscous oil. & 401. 2 (M+H) + NVR (400MHz, CDC13) 5
8.55 - 8.46 (m 211), 7.64 (dQ iH, 7.26 - 7.18 (m 6H, 4.72 20 (s,
2H), 4.62 & 4.50 IM 3.84 g 211),
o6 o ) NG aHietmoxybggbyinghonsiyosy R pviidyiepDesounipyal

N-(2- Oxoet éﬂﬁhéne%gm g&&dx@ﬁd F]dr (3g)Rydsidehebioet fydiohidromethars @eul) and

N-(2,2-Di et h t hyl N- ( 3- th d
(Exanpl o Sated e oxebadshlgridnds] JEsBmsetp oL asiyaraun BRIREN 3 )
and treategd) %&é%ﬁ@&ﬁéﬁ&%}ﬂ%ﬁ&% bl ot 6tk oA haﬁibl'met

t enper at ur & *TAe Fesul tant sol utlon was stirred nbi_ent
t enper at ur shftion ws BdneonentTied an@mﬁmdml’sbtch‘ﬂéofﬂﬁ@ﬂl@%ﬁéﬁ xfoatedThent o

basi 11 8t ARCELFRFat 5 SouT I B EEhAPSY QAT 288 udedt fighreifluon
i sol at ed, mmmym-mpﬁdﬂaemyu@hmemﬂgum N-athyl-Nrisopgopyl-propan-
dried overz amine (0.25 mL), dissolved in dichloromethane (3 mL), at ambient temperature. The
resultant solution was stirred at ambient temperaturefor 1 hour. The mixture was then
poured into ethyl acetate (15 mL), washed with water (2 x 15 mL), washed with brine (15
15 mlL), dried over anhydrous inagnesium sulphate, filtered and concentrated to give the sub-

titled compound (0.2 g) as a viscous oil.

m/e 401.2 (M+H)"

'H NMR (400MHz, CDCls) 5 8.55 — 8.46 (m, 2H), 7.64 (d, 11D), 7.26 - 7.18 (m, 6H), 4.72
w0 (s, 2H), 4.62 & 4.50 (t, 1H), 3.84 — 3.34 (m, 10H), 2.90 - 2.84 (m, 2H), 2.76 ~2.72 & 2.62

—2.58 (m, 2H), 1.24 - 1.19 (m, 6H).

b) N-(Z-Oxoethyl)-S-phenethyloxy—N—(3-pyridylmethyl)propanamide

N—(2,2-Diethoxyethyl)-3-phene.thyloxy-N—(3-pyridyknethyl)propanamide (Example 5a),
25 0.086 g) was dissolved in anhydrous dioxane (3 mL) and treated with concenirated

hydrochloric acid (0.6 mL) at ambient temperature. The resultant solution was stirred at

ambient temperature for 2.5 hours. The reaction mixture was then poured into



anhydr ous nmagnesi um sul phate, filtered and concentrated to give the
sub-titled conpound that was used in the next step wi thout further

purificati @iy 208701881327. 3 (MrH) + ¢) PCT/SE2006/000927
N-[ 2-[ 2- (4- Hydr oxy- 2- oxo- 3H benzot hi azal - 7-yl ) et hyl am no] et hyl ] - 3-
phenet hyl oxy- N- ( 3- pyri dyl net hyl ) pr opanéﬁi de io

N ( 2- Oxoet hyl ) --3- phenet hyl oxy- N- ( 3- pyri dyt net hyl ) pr opanam de (Exanpl e

5b), 0.04 di | d i t h 3 d .t ted with )
5. i o ptheRs S A ErSIBER P 351 tod o e e Hin g
(0.03 g), %gépa*rrﬂgé % 200 Rk Gaed @ x0@50), wadttedivith braei(th £8),drRBSYer

and wat er at anbient tenperature. The resultant m Xture was

stirred ataduythioanmageesiver sdphate, Gltered pashroncontratsdite give Fee sub-Hiled eprapound
drops) was,then .is,added ) concentrated. The
col Ioe)ct ed W&Q‘i"%fdléeﬂl,\g%g%ﬁ?’&% B%ﬁ&%ggxﬁ%ﬁgge HPLC (0. 2%

trifluogoacetic acid : acetonitrile 75:05 gradient elution on an
"Xterra" (trade r colum) to give the titled conpound (4 ng) as
a white sollﬂi’%”fz"r%@/?“s‘ﬁz (MrH) + zo 1H NMR (400MHz, CDC13) 5 8.53 (bs,
211), 7.66 (bs, 1H), 7.38 (bs, 1H), 7.24 - 7.22 (m 5H), 6.87 - 6.85
(m 111), 6.79 - 6.76 (m 1H, 4.64 (bs, 213), 3.72 - 3.63 (4H, under
H2O T peak) N-{Zr[2£4-H3@rqw-%wF0@ﬁﬂ?e@?@ﬁlﬂ’z’.’ﬂbe@%ﬁm&&]fﬁsy?lzi'e7 (bs,
21T).  Ex N-(3-nvridvimethy id
N-[ 2- 2- (4P “%F@@f5§<8§’§’1‘5‘E"r’§%°nz’6?%°5§“§“3’7? 1) et hyl ami nol et hyl] - 3- phe
net hyl axy- N-(2iwenthyl)Srohsacthyiody-Ne(3-odHnethidprpersmids fEemple 5b), 0.04 8)
PCT/ SE2006/ 000927._,60_a L - (2-aminoethvl)-4-hydroxy-1.3-
N (2, 2-Di eWﬁ%‘%/s@z‘ﬁgl"}@gghﬁ'ﬁoelrg?éﬂwlag?(gﬁ{fdp‘ﬁlglzﬂ@pro;?aengr;i_dey ORI )
3- Phenet hybauptpiodpeaH)ohe hgddblotnids (0B sheedisimssyehategoliydride (0.005 g), acetic
di chl oronet hane. (8.n.) and reated wth oxal.yl L orj and
a drop of #i ﬁé)pq:) ap%ﬂﬁ;ea@ (&Ppﬁ :ilzglﬂfnt femperature. (ilﬁe Qé’shﬁa%t 1(11%{1:31% vga)s
stirred at ambient temperature overnight. -Ammonia (7N in methanol, 5 drops) was then
15 added and the mixture was concentrated. The collected residue was purified by reverse
phase HPLC (0.2% trifiuoroacetic acid : acetonitrile 75:05 gradient elution on an “Xterra”

(trade mark) column) to give the titled compound (4 mg) as a white solid.

m/fe 521.2 (V) |

20 'H NMR (400MHz, CDCls) 5 8.53 (bs, 2H), 7.66 (bs, 1H), 7.38 (bs, 1H), 7.24 - 7.22 (m,
SED, 6.87 - 6.85 (mn, 1H), 6.79 — 6.76 (m, 1H), 4.64 (bs, 2H), 3.72~3.63 (4H, under H;0
peak), 3.22 —3.14 (tm, 6H), 2.87-2.81 (za, 4H), 2.67 (bs, 2H).

Example 6
25 N-[2-[2-(4-Hydroxy-z-ox0-3H-benzothiazol—']—yl)ethylamino]ethyl]-S-phenethyloxy—N—-
phenyl-propanamide
HO

S
N



s tenperature. The resultant solution was stirred at anbient
tenperature for 1 hour. The solution was then concentrated and
azeot r opedyw dobr/fiessl or omet hane (3 x 8 nL). The col | echensiRsd/@oa7
was di ssol ved i*n di chl oromet hane (8 nlL) and added to a stirred
solution of N (2,2-diethoxyethyl)anil ile (0.27 g) and

N- et hyl - N-i sopropyl - propan-2-amne (0.4 nL), dissolved in

di chl oronet hane (4 nlL), at anbient tenperature. The resultant
solution io was stirred at anbient tenperature for 1 hour. The

m xture wag khen. ' . 3 oFdnamigeshed with-
water (2 xé)zmﬁﬁ\%\“faogﬁggﬁ}%%ﬁﬁégﬁréfhgé@?ggﬁ%%ﬁ%gr%% over anhydrous
magnesi um $-Bheteityboxypioparrieacid (H2Teves disselvedin divhdorerriharesy @dﬂﬁ)e@ﬂd ue

i f BOY.of | i ' . t at
M2 ol hexelataavigt R oRSHOTT 29 PRRY duptsdileitl it hhoriadhe BRILEC D &4 2
m e 38654 feipbiudure. HINNVB#A0Hion SRCHRY et ZmBRE teparatuge for 1 how) The. 79

CWEORERAEAE RN PR N L )

N-(:: - Oxoetdgbg RsRIRERAL Biskarver NdRARMOthetine {8 Rdlyiade added to a stirred solution
N- (2, 2-Di et hoxyet hyl ) - 3- phenet hyl oxy- N- phenyl - pr o aqam’ de (Exa

6a), 0.11 efiN-wag-dicthaweihybrntine QR -SHJiYﬁ%faﬁ%PfE@f WEIPEHEREBIEY to
0C. Concenyr at - | j : i adees THeapydia® sbRti
the stirr e{crl\Lgéjﬁ’ g?l%ﬁﬁlg?mé%ﬁ%ﬁgﬁ% gggll(L ’gﬁ?ﬂkﬁgﬁ\?ﬁgn m xture was S
sti rredo at weGtited apathbientsemmiraturesfor i hom. Fhgmuktarays thenaoupdintedthvht o -
di chl or onet hane.,25 (1 f5t : :

brine (10 ?‘FE%% @ﬁé"‘%r%%érﬁe é“ﬁ@%%%gg%}mgér‘g%%ﬁ%é‘?‘?’e eéé\zjeﬁrm%%ﬁyd?‘gas
nmagnesi um siklygfoas maghdstunesdphate) dilterod emhtonedndrtedo The vellected residws wast | ed

cOTPON (Dilbety S Sy pped Yoy 1 Bl iAo e
3.69 (U, 2d.itled cBhpbind BHE, ;Zs &boilt, 2H), 2.43 (t, 2H). WO

2007/ 018461 PCT/ SE2806/ 00092g 61 c)

N-[ 2-[ 25 (4- Hydr oxy- 2- oxo- 3H benzot hi azol - 7-yl ) et hyl am no] et hyl]- 3-

ph en et hyJﬁ]p 6%@&9@” - propanam de -
N ( 2- Oxoet y{%‘z{ 3-phenet hyl oxy- N- phenyl - pr opananmi de ( Exanpl e 6b)T 0. 06
g) was di ¥5NiMEeHOOMIR ICRCgIS .38 A7 emdlQE)e4 8 ¢t W,B.78 (d, 2K), 3. bz, 26),

7-(2-am nogthyl) % AN 95 L 535 (n, 270, 2.84 (¢, 280, 2.33 (1, 2H), 1.16 (5, 6ED).

20 b) N—(f:FOxoéthyI)-S-phenethyloxy-N—phenyl—’l‘)'ro‘panamide
N-(2,2-Diethoxyethyl)-3-phenethyloxy-N-phenyl-propanamide (Example 6a), 0.11 g) was
dissolved in anhydrous dioxane (5 mL) and cooled to 0°C. Concentrated hydrochloric acid
(0.3 mL) was added dropwise to the stirred solution at 0°C. The resultant reaction mixture
was stirred at 0°C for 2 hours. The reaction mixture was then poured into dichloromethane

25 (10 mL) and washed with water (2 x 10 mlL) and brine (10 mL). The organic layer was
isolated, dried over anhydrous magnesium sulphate, filtered and concentrated to give the

sub-titled compound (0.07 g) as a viscous oil.

m/e 312.5 (MHH)"
s 'HNMR (400MHz, CDCls) § 9.62 (s, 1H), 7.42 — 7.18 (m, 10H), 4.40 (s, 2H), 3.69 (¢, 2HD),
3.61 (t, 2H), 2.85 (t, 2H), 2.43 (1, 2H).



s bent hi azol - 2(3H) - one hydrobrom de (0.047 g), sodium

cyanobor ohydride (0.005 g), acetic acid (3 drops) and water (15
drops) at wodeniisdsenperature. The resultant m xture wascr/sEdigigeehzat
anbi ent tenperature overnight. Anmonia f?N i n nethanol, 5 drops) was
then added and the m xture was concenftated. The collected residue
was purified by reverse phase HPLC (0.2%anmonia : acetonitrile

95: 05 gradient elution on an " rra”. (tr i mar kK m) to give
Dhelt o1 o Sttt oune s He a2 DasBu B e i o ©
(400'\/"'2 gﬂ@ﬁgﬁlyﬁx «N‘lghenf 3&)3(11%1111&") 7.26 - 7. 07 (m 7H), 6.81(d,
111), f’ 211 62 - 3.54 (m _413) 2 82 -2.78
(m 41- 1) NxZZ @zoethsﬂ)%@hemthsd@mﬁf ewprqpénw e @?r'!aampﬁémxﬁ g) was
N-[2-(Diet ro-1,3-b
N2 (D el Oy e %%&hﬁkﬁl](a l?hxg%?é kr@atb oty 9% irRre Y Pr RSy 8L

et hyl ) -53- [(Rnihiezold(BENphy bydmobmhpiedb.ﬁﬁ’hg), gaslin@n 0}‘@09012’1‘33’@'116&9 005 g), acetic

EFrOE;) Bﬁgl@ﬂéﬁg&w %g‘#zléﬁ% Qﬁ%%‘ﬁ\%”r"ﬁ%ﬁ?ﬁ%ﬁi&@% oxI ?g&trh lf?uﬁ%]%ﬁgl_%e;
gi 0 ;ﬂédo:‘ nﬁrsg%@ua%g?%ﬂrt 'té%%pdra{tuﬁm&@fg(ht .) ARAfnia(EN e sisthiahalgs diopt)uwas then

m nutes. The m xture t hen cgol.ed to OC
and 1 1 eat edded A IR RIXHEUYE CORREHSH. AT COHCHBFSL e By EEoR P g varse
m xture Wgg .ol mml R dris 1918108108 Lokl dfen@ Blltios bk & EtewE(tRHGNT .
The crude 'm xtur e(y d\%%subs&eﬂ(g%e%?% ag?gr bteggi ont g _al um ni um oxi (ciijg (30
g) andiel unek) w“iumn)ctpewm@tlﬂiﬁﬂrwm%ﬂdﬂ9 mgravd #ligani cs wer e
concentrated to give a crude WO 2007/ 018461 PCT/ SE2006/ 000927 62
material (16.6 g) which was purified by flash silica chronatography
el uting widie 5068 (M+d#D)&t hyl et her : hexane to give the subtitled

d (12.83 8 d .
(aar *11) vk Qo PHC) B30 s (5t 730 7793 G P Bl i
3.35 (t, 241wy, 289 % 2r%5.4200 3.84 fh, 4ED), 252 €2.78H), 4HR)2.72 — 2.69 (m, 4H), 2.22
3 [ 2- (1- Napht HyT) et hoxy] propanoi c acid tert- Butyl
3-[2-(1s na&ﬁbﬂ)yl ) et hoxy] propanoat e (Exanple 7a), 6.19 g) was taken up
o ' ,

Example 7
N-[2-(Diethylamino)ethyl] -N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yhethyl]amino}ethyl)-3-[2-(1-naphthyl)ethoxylpro panamide

\/\ OO

\/N\/

20
a) fert-Butyl 3-[2-(1-naphthyl)ethoxy]propanoate
1-Naphthalene ethanol (10g) was treated with benzyltrimethylammonium hydroxide
(Triton B®; 0.9 mL of a 40% solution in methanol) and the resulting mixture stirred in
vacuo for 30 minutes. The mixture was then cooled to 0°C and treated with tert-butyl

25 acrylate (8.19g). The resulting mixfure was slowly warmed to'room temperature and
stirred overnight. The crude mixture was subsequently absorbed onto aluminium oxide (30

g) and eluted with diethylether (200 mL). The organics were concentrated fo give a crade



di chl oronet hane (30 nlL) and treated with trifluoroacetic acid (5 nL).
The resulting 10 solution was stirred at roomtenperature for 2

hours, an @@diobimgsh | nL of trifluoroacetic acid was pdriechogsndodzine
solution stirred overnight. The mi xture was concentrated, taken up
in 2M sodi um hydroxi de sol ution (30 nL)62and washed with ether (2 x
20m.) . The aqueous |ayer was subsequently acidified (using 1M
hydrochloric acid) and extracted with ether (2 x 30 nL The

conbi ned omgterinldd 6.6e2) highsras pugifiedbipfashailica ohremptogeaphe alutingwith 4:8,

anhydr o rated n vacuo to
anny o ous RDEBThAULPATG o WABRES RS praB[ ot 0 1 vacus
MHz, CDC13) 8 8.05 (bs, 111), 7.85 (bs, 111), 7.74 (bs,1H), 7.50-7.38

((3;” A1) N%/ﬁ{ Bi0h i Gociy e b 05 Tad 1), %aa G ey, 772 7ad Dy, 754 34 82
N-(2-Di ethy 0396@%11 a4 35 gyﬁgozx,@lzw()n QHB 345} rapht hyl ) et hoxy] -

pr opanam d al'yl orTde was added dropw Se to a sol ution
of 3-[2-(1- naphthyl)ethoxy] propan0| c acid (Exanmple 7b), 0.53 ¢g) in

di chl orone 1 | : m de (1 drop) was added and
stirring chﬂ??ﬁ@ﬁ%ﬁ%&n&%@o@@%%gl[’igg 1 hour. The m xture was
subsequent teﬁ-&ﬂphbfﬁ-tlaﬂagﬁthyt}ethdtys]mpmdte i(Bxaghipdd T2)y @ b ghrsiasgakehtp inl )
(27 ot PR P (R HLAR ARG i iflorggoctiopeid (S mL). Tho resulting

dii 50pr16’p}’£é@|§tfb)i|vﬁ’d§13ﬂﬁed&rE@n@émpe?atﬂb@&HM@f@?hﬁlm&nth fﬂL)of triih@oroacetic

resulting mxture irred af roomtenperature for hour
di | uted (drdhvasaided ﬁ%\‘hélc segfien st lr%égﬁ%ralgﬁlf ﬁ!%’@“%? wps ?%C%ﬁgﬁdnfeyen up

brine (20 pom séﬁlﬁ:ﬁ@ly&%ﬁfde@aqa@ns(sum%a%@aeawh%&@kQ@hﬁyi tie gi ve

the crude product (O:. urified flash col um

chr omat ogr agyagus(taten wiag g;bsqqqenﬂy;acxd)ﬁ upizg M ]ilfvfﬁiﬂéﬂhmcc&ﬁ?d}r@!dﬁiﬁéﬁe@ with

0. 63 7
gFJ>IC¥/e SEZOOG%B%(%%?% ’%@bj&% }ﬁk}%g’(“%g%gw%fg 3"61@5 %EHEJ%O mhy, fried gver
(d, 1Hps 7adh$dipds fbnesifinbdiphate? filtéred artigoncentakd ifv@Bo (q giye tblpyb-titled
3.84-3. 78 614 72-3 70 (m 1/21!), 3.45-3.35 611
2.79-2.77 ‘t‘%"“&i@@éﬁ)“f%‘*ﬁ‘%‘ 58 (in, )2H), 2.54-2.51310 n,)
4H),1.04-1.01 (m 6H). 5 d)

L (Dt a0 212 oy zionec 2.3 by o
am no} et hy gy 35hZ 4s\RARIS B9 61,4 1.65 @RHM de

20

¢) N-(2-Diethylaminoethyl)-V-(2-hydroxyethyl)-3-[2-(1-naphthyl)ethoxy]-
propanamide
Oxalyl chloride (0.33 g) was added dropwise to a solution of 3-[2-(1-
naphthyl)ethoxylpropanoic acid (Example 7b), 0.53 g) in dichloromethane (10 mL),
25 dimethylformamide (1 drop) was added and stirring continued at room temperature for 1
hour. The mixture was subsequently concentrated, re-dissolved in dichloromethane (10
mL) and added dropwise to a solution of 2-(2-diethylaminoethylamino)ethanol (0.35 g)
and diisopropylethylamine (0.56 g) in dichloromethane (10 mL). The resulting mixture
was stirred at room temperature for 1 hour, diluted (dichloromethane, S0mL), washed with
30  water (2 x 20 mL), brine (20 mL), dried over magnesium sulfate and concentrated to give
the crude product (0.91 g) which was purified by flash column chromatography (eluting
with 5-7% methanol in dichloromethane) to give 0.63 g of the sub-titled compound.



A sol ution of dinmethylsul foxide (0.097 g)_in dichloronmethane (1 mi)

was added to a solution of oxalyl chloride (0.079 g) in

di chl or one{vipuagrdiddsinl) at -78C. The reaction 10 was spéersedodoonszls
m nutes and then a solution of N (2-diethylam noethyl)-N (2

hydr oxyet hyl ) - 3-[ 2- (1- napht hyl ) et hoxy] p# opanani de (0.22 g) in

di chl oronet hane (1 nL+ | nL wash) was added and the reaction m xture
stirred for a further 15 mnutes. Triethylamne (0.29 g) was added

and the reaction allowed to warmto roomtenperature over 1 hour,

t he m xtur

or gani cs |]§M%s@g&ﬁﬁ%§ﬁd% um%@t%or@?&q@?ﬁ@?wqmé’%%m’
dri ed over7.42vnysi(ma H)BEHSsISUmM, 6HYI3012a3.20 (rh,i WY Bd5SB5 (e GER IR 192, €1
in vacuo to give the sub-{it].ed nd (0 ., The crude product
was di ssol(%g"'}/%H)vgtq?é#ng Ene’l%sn%§£2%§% 4%®5§%%@%@)4 hydrgxy-

1, 3-bent hi azol - 2(3H) -one hydrochl oride (prepared according to the
procedure outlined in zo Organic Process Research & Devel oprment

2004, 8(4)d) 6@@-Glizthylanysmegyylkﬂizz{ﬁd@chﬁkmw-ﬁﬁa@bwr@ T d (o 1

T R A G e

m xture vvaéa solmionmfemncihﬂsldfa;ide (OAﬁﬁghmaﬂlc(hmxbmethm(h arg|was pdgadyio aas

Dur 11 ed 9B ot ot s FERERE I o0romtifnd (O8] S2OLT e Recton
i 550l vad ot oot hana. and. SM?SE’%’C“? ot oo chl or
1, 4- di oxartdgasyghylil24hga é‘?i’ ﬂﬂi}geﬂ]%%\‘g),%gig éoxgegg rdeﬁli\/vas

triturat edlﬂ%%h?%@ﬁd&ﬂ%&hﬂ@eacﬁsﬂﬁ@aﬁmh@éhm@mtﬂwwmwshad been
decanted to yield the titled conmpound as, a white solid (O. 089@8

into 579 (Tvietyylamime (02P7g)0es addeday turreagtion aerged/to e teraQirs

f‘,f%lf” m | S Fgé?{r,r#%%%ﬁ{ §%a§§ %e@% ?9 dﬂ&ﬁ éd)iohl&oﬁathﬁﬂla 3011@,)i e &%&uﬁdd
(d, 1/ Ml)wasﬁedﬁmlﬂ( shdiund bizkfbonBe @-18L)7 Sngfnﬁ.’ZOnnL[) dr@d ggergmh:girquﬁma,gpgsmm
2 6o 2 57 Pt B9 St Phiri St Bl duergtes 6o
Exanp' e 8 .
The crude product was dissolved in methanol (10 mL) and 7-(2-aminoethyl)-4-hydroxy-
1,3-benthiazol-2(3H)-one hydrochloride (prepared according to the procedure outlined in
20 Organic Process Research & Development 2004, 8(4), 628-642; 0.131 g) was added
along with acetic acid (0.1 mL) and water (0.1 mL). After stirring at room temperature for
30 minutes, sodium cyanoborohydride (0.020 g) was added and the reaction mixture was
stirred overnight. Ammonia (7N in methanol, 1 mL) was added and the mixture was
concentrated. The crude residue was purified by flash column chromatography eluting
25 with 1% ammonia; 5%-7% methanol in dichloromethane. The isolated product was
dissolved in dichloromethane and treated with 4N hydrogen chloride in 1,4-dioxane (0.5
mL) and concentrated. The oily residue obtained was triturated with ether and then
concentrated once the ether had been decanted to yield the titled compound as a white solid
(0.089 g).
30
m/e 579 (M+H)"



N-(3-{ [2-(4-Hydroxy-2-oxo0-2, 3-di hydro-1, 3-benzot hi azol -7-yl) ethyl]
am no} propyl )-3- (2-phenyl et hoxy)-N(2-phenyl et hyl ) propanamde N N O
>==0 N O wioddo18468- D et hoxy N-phenet hyl - propan-| - am npe1/sE2006/000927

3, 3-Di et hoxypropan-1|-am ne (0.20 g) dissolved in ethanol (10 nlL) was
treated with 2- phenyl acet al dehyde (0. 863 g) and acetic acid (0.02
m.). The resulting m xture was stirred at roomtenperature for 15

m nutes and treated wth sodi um cyanoborohyride (0.051 g). After 14
hours the % XMR ¢408asiHzp GDEN, nakiack, of mkearer) B 5.08 &1 H¥), a82t(dtE)( 300 rd,)

washed is w.th ted_sqdi i, car.ho e j [ ,
dried overl@nﬁﬁgﬁ){i&w@@mgggnum‘gﬁﬁlp@’ ﬁ%#fﬁ?’gh}{}aﬁigﬁé&@r glaééd’
under redugeg) BIRASSYS fnl ANYBBE-34Ly IR, 33903¢ (af 4HNe. STkt iGh] 2H), 2.79
conpound (0.33 g). b

(5250 D a9 ogh, 2108 hEHaL 0. B AR 6 DoSS BRbbIAGH A0

Oxal yl gchloride (0.078 g) was added dropw se to a sol ution of

3- phenet hyl oxypropanoic acid (0.10 g) in dichloronethane (10 ni),

di met hyl fExaxmgte8e (1 drop) was added and” stirring continued at .room

t enper at ur our. The i [ sub [ ent r 1.

e ssol ve Gt st RaRe R Er T 4R R e RSP

sol ution qppHdﬁhﬁmﬂﬁﬁNﬁ}%ﬁﬁﬂﬁﬂm@ymﬂhnhmﬂhthyI-propan-l-anine

prepared as described in Exanple 8a) 2s (0.33 g), and

di i sopropyl et hyl am ne (0.37 g) in dichilgpronethane (1Q The

resulting mxture was stirred at our,

di l uted (dichl oronet hangs~& ‘ O, ¢ g06/ 000927

65 washed with water (2 x 20 ni), ,. dried over magnesi um
@ gi product (0.32 g). The

H rough ja plug of SCX resin, eluting

i titled conpound as a clear

latter was purified
w th nmet hanol (100
oil. (0.127 g). c)
N ( 3- Oxopropyl ) - N- phen hyl - 3- phenet
of N- (3, 3-di et hoxypr opyl™ - N- phenet hyl - enet hyl oxy- propanam de
(Example 8b), 0.127 g) in.,dioxane (10 nL) was treated with
concentir at®d hypsh-Bisthesy-N-phenghylprepsn-1-amine.

3,3-Diethoxypropan-1-amine (0.20 g) dissolved in ethanol (10 mL) was treated with 2-
phenylacetaldehyde (0.163 g) and acetic acid (0.02 mL). The resulting mixture was stirred
at room temperature for 15 minutes and freated with sodium cyanoborohyride (0.051 g).
After 14 hours the mixfure was concentrated, taken up in ethyl acetate (30 mL) washed

15 with saturated sodium bicarbonate (20 mL), brine (20 mL), dried over anhydrous
magnesium sulphate, filtered and concentrated under reduced pressure to give a crude

sample of the sub-titled compound (0.33 g).

b) N-(3,3-Diethoxypropyl)-V-phenetbyl-3-phenethyloxy-propanamide

20 Ozxalyl chloride (0.078 g) was added dropwise to a solution of 3-phenethyloxypropanoic
acid (0.10 g) in dichloromethane (10 mL), dimethyl formamide (1 drop) was added and
stirring contintied at room temperature for 1 hour. The mixture was subsequently '
concentrated, redissolved in dichloromethane (10 mL) and added dropwise to a solution of
the crude 3,3-diethoxy-N-phenethyl-propan-1-amine, prepared as described in Example 8a)

25 (0.33 g), and diisopropylethylamine (0.37 g) in dichioromethane (10 mL). The resulting
mixture was stirred at room temperature for 1 hour, diluted (dichloromethane, 50 mL),



and stirred at roomtenperature for 30 mnutes. After this tinme the
solution was diluted 10 (dichl oronmethane 30 nL), washed with water

(2x20 m), w@mmlﬁﬁg nL), dried over magnesium sulf at ep@sk2006/000927
concentrated to give the crude al dehyde product (0.13 g) which was

used i medi ately. The crude al dehyde w&8 di ssol ved in nethanol (20
nm) and 7-(2- ami noethyl)-4-hydroxy-3H benzot hi azol - 2- one

hydr ochl oride (0.078 g) was added al on W th acetic acid (tO. 1 m)
and wat er ¥ashed with Waﬁefr(féx 28 nily)y bring (20 mldolsied evas aragpenien pyfatezmd; s

m nut es,. sodi um. ¢ [ i pn
i xture”strrraleel R ENE AR Rl G, P R pAERAS AN 3 GREEA S
and the mp&ﬁglbﬂsmwsm@hmagmmtxmﬂhanﬂﬂ'(éom ad it givegthe egh-titlel evapotmkesn up
i n ethyl aetateﬂé,ﬁ washed with water (2 x 20 nL), brine (20
m), driedleAraH ( g 5)5| um sul fate and concentrated to give the crude
product g whi ch vias purified by flash colum chronat ography el uting

W th 1% 20 ammoni a; 5% et hanol in dichloromethane to afford the

titled confoundV-§5Oxoprapyd-phprethyle-phaacthyloximsopamamitle i, 1009 1H

s (a0 YA b Sl - CPRel iy hdiclofy-btok i ekl

2/ 311), 3.§8),0.12 $9n fivkare(1Q ;L) as Gregied with pany nta@edgadr@hhagc @@lﬂ {1 mL)
411), 2. 75 % g.ix %ﬁt rP?ml_%?%t%Jé fé;(i? mgnmcé Zéﬁgrthig ‘tlﬁi]e tﬁlé sol&no]:u/ \3?315 %Rlutéd 74

(t,1+1/ 2113048
N-[2- 2o ( reniythahe@0an); tviasied oith \a&tm-l(zmm&ﬂl))ebﬂmd @frindg)] eédedyovir 3- phe

net hyl oxy- (5- phepet hyl oxypen pr o
PCT/ SEZOOW@W % &A I‘%Q t‘té/d t%qgfvegﬁ %ﬁ%ﬁ%& WOZUC ;é f]36g:5 which was
N- (2, 2- Di eja@xuabiniely. THe Bﬁﬂehtwhﬁiéma QRk@Ved in AfekAGO] (20 L) and 7- (2-
2- (5- Bronopent oxy) et hyl benzene ( was di ssql ved 1 n_et ha g
mL) and t ramainegthyl -hydroxy—3H-benzoth1azol— -one hydrochloride (0.078 g) was a dal
* with acetic acid (0.1 mL) and water (0.1 mL). After stirring at room temperature for 30
15 minutes; sodium cyanoborohydride (0.012 g) was added and the reaction mixiure stirred
overnight. Ammonia (7N in methanol, 1 mL) was added and the mixture was

concentrated. The resulting residue was taken up in ethyl acetate (50 ml.), washed with

water (2 x 20 mL), brine (20 mL), dried over magnesium sulfate and concentrated to give
the crude product which was purified by flash column chromatography eluting with 1%

20  ammonia; 5% methanol in dichloromethane to afford the titled compound as a white solid
(0.078 g).

m/e 548 (M+H", 100%) _
'y NMR (400 MHz, mixture of rotamers, CDCl;) & 7.30 - 7.10 (wm, 10H), 6.75 (d, 1/3H),

2 6.69(d, 2/3H), 6.61 (d, 1/3H), 6.48 (d, 2/3H), 3.79 - 3.39 (m, 10H), 3.16 (t, 1/2H), 2.93-
2.79 (r, 4H), 2.75-2.68 (m, 2ED), 2.61-2.55 (m, 2H), 241 (¢, 1+1/2H), 1.74 (¢, 1+1/2H),
1.64 (¢, 1/2H). ' |

Example 9
30 N-[2—[2-(4-Hydroxy—2-oxo-3H—benzothiazol—7-yl)ethylamino]ethyl]-S-phenethyloxy-N-—
(5-phenethyloxypentyl)propanamide



wi th 2,2-di ethoxyethylam ne (0.86 g) and diisopropyl et hyl am ne (i. 8
m.) at room5 tenperature. The reaction was stirred at 78 C for 48

hour s and weedtsuspoured into ethyl acetate (10 nl), restE2dicion7
water (10 nmL) and brine (10 nL). The organic |ayer was dried over

anhydr ous magnesi um sul phate, filteredéand concentrated in vacuo to
give the sub-titled conpound (0.2 g) as an oil. io mMe 324.5 [ MtH +
"H NMR (400MHz, CDC13) & 7.31- 7.18 (m 5H), 4.60 (t, 1H), 3.73 -

3.67 (m 2H), 3.64 - 3.53 (m 411), 3. ~2HR”x. 2. 88 (t, 2H), 2.73
1.545(m 2H), 1. 39

(d, 2H), 2.61 (t, 2H),1.62 -1.55 (m 2
-1.33 (m 211), 1.22 (t, 6H). is b)

(5- phenet hyl oxypent yl ) pr opanam
1 g) was dissolved in

N- (2, 2-Di et hoxyet hyl ) - 3- phenet hyl oxy-
i de 3-Phenet hyl oxypropanoi c acid (
di chl oronet hane (3 nL) and treatediwith o aIyI chloride (0.09 g) and
a drop of dinethyiformm de fRe resultant

s. The solution
hane (2 x 3 ).

sol ution was stirred at room fenperat
The 20 coll ected residue was dissolved in dichloronethane (3 niL) -and
added, dropwise to a sti ution

of N-( 2 2-di et hoxyet hyl ) - 5 et fjtdxy- pent an-1 - am no (Exanpl e 9a),
0.17 g) and diisopropylammg (ON16 nl) di ssolved in dichl oromet hane
(2 nmL). The resultant sol

Rion was stirred at roomtenperature for
2.5 hours and was then concentrated, WO 2007/018461 PCT/ SE20061000927

g et e T T2
(r:T;)ncent r atze@)$li9n§’i’9@°’ff’§@§@h {leﬂé) ‘@"ﬁ%ﬁ@ ?#n?ﬁﬁlfggﬁég %&T’ ?%s
e 500. 5[m24 h g&li daaM 11sb§lbgﬂ'&h3 %g&%@r&tﬂﬁt?ooﬁﬂ

7.19 (m 10 1611
2.86 Ewn tﬂrggeratgreeﬂ‘h&r@cam wes Stg@ﬂ)at 78 °@ for 48 pougs, alewa%ﬁh?n Pfi“r%fhmfo

(m 8H) ‘%3 ter (10 d brine (10 mL). The organic layer was
N (2- O<oetal(§ytﬁ (é m%&r%tsﬂeq\gz%wa (g Iﬁlé)n&e}1 n %xypen)ty eporr%p;ngﬁrde
N-(2, 2-Di ehiadmyderetﬁ‘rrpmnHM)ﬁhlphyteJ\ﬁltﬁ%wé medapliraRy prowead tp gkt am
i de (Exarrpl s di. soI ved i n anhydrous di oxane (5 ni)
and treat é&gﬁﬂﬁﬁz%i??&%ﬁ{@%ﬁﬁ%aw rochloric acid (5 nL) at room
tenperature. The resultant solution was stirred for | '
10 m/e324.5 [M+H]

1 NMR (400MHz, CDCl3) & 7.31 — 7.18 (m, 5H), 4.60 (¢, LH), 3.73 —3.67 (m, 2H), 3.64

—3.53 (m, 4H), 3.44 (t, 2H), 2.88 (t, 2H), 2.73 (d, 2H), 2.61 (i, 2H), 1.62 - 1.55 (m, 2H),

1.53 —1.45 (m, 2H), 1.39 — 1.33 (m, 2H), 1.22 (t, 6H).

15 b) N-(2,2;-Diethoxyethyl)-3-phenethyloxy—N—(5-phenethyloxypentyl)propanamide
3-Phenethyloxypropanoic acid (0.1 g) was dissolved in dichloromethane (3 mL) and
treated with oxalyl chloride (0.09 g) and a drop of dimethylformarmide at room
temperature. The resultant solution was stirred at room temperature for 1.5 hours. The
solution was then concentrated and azeotroped with dichloromethane (2 x 3 mL). The

20 collected residue was dissolved in dichloromethane (3 mL) and added, dropwise to a
stirred solution of N-(2,2-diethoxyethyl)-5-phenethyloxy-pentan-1-amine (Example Sa),
0.17 g) and diisopropylamine (0.16 mL) dissolved in dichloromethane (2 mL). The

resuliant solution was stirred at room temperature for 2.5 hours and was then concentrated,



hour and then poured into dichloronethane. (10 nL), washed with water
(2 x 10 nL) and 1s brine (10 nL). The organic |ayer was isol ated,

dried overwytydiigsss nmagnesi um sul phate, filtered and pensewidgmbnd
to give the sub-titled. conpound (0.12 g) as a viscous oil. me 424.5

[ MH + 1H NVR (400MHz, CDCl13, rotanersYresent) 3 9.46 (s, 1M 7.30 -
- 7.27 (m 511), 7.22 - 20 7.18 (in, 511), 3.98 (s, 211), 3.80 - 3.60
(m 611), 3.42 (t, 2H, 3.29 (&, 2H), 2.89 - 2.85#, .4I—P 2.65 &
2.40 (t, 2takenupringthyl acetate(16Aly weshed withpwater (2% 15 mlphrine (1§yL), dried
N-[2-12-(4; - -n{%ﬂ- i - ¥ . 2 g4 ¢ £ 3-
phenet hyl o%dﬁwoﬁlﬁen tﬁ%%@%ﬁ%’y p?g%%%%ﬁﬁwﬁgﬁﬂﬁgﬁﬁd

N- ( 2- Oxoet doptpoutdd {iigedstaplodxy - N- ( 5- phenet hyl oxypent yl ) pr opanani de
(Exanmpl e 9¢), 0.12g) was dissolved in nethanol (5 nmL) and treated

Wi th 7-(2-am noet hyl)-4-hydroxy- 3H benzot hi azol - 2- one hydrochl ori de

(0.32 o, aesoosperd (0.1 nl) and water (0.3 nl). The resultant
m xt ure was stirred for 2 hours and then sodium ¢ anoborohzdri de

(0.01 g) EENMReMOaMAe CDNd:, redamaers sresertia (r28 wa k¥ &nilPHy V& ArisdhtH),
The mi xt d ' '
T omt aner e SSASRBLEGRL 80 20 L 4 cal B Qs g, b mets

purified bild{mH)chr omat ography eluting with 5% nethanol, | %

amoni a i n dichl oronmet hane. Collected fractions were concentrated and
the resultant WD 2007/ 018461 PCT/ SE2006/ 000927 68 resi due was taken

gp in g chi)ormtjxaﬁgyn&-mnemﬂww-pﬁgmmo%eﬁtlyljpag?namiﬂeori de in
i oxane (0. ... The mxture st.i V] 0Or ous an \

SOOI 12 AT Al B B o S e L
(3 x5 ”L)%‘}f}?i]-? YowisBssblved &phzﬁsaaﬂamdxagl@ gmm @éated Wikl éhosidlated. 5

me 620.5 [ 'H NVR_(400MHz, ~ CDC13 24°--7.17 (m 1011),. 6.94
(d, 111), lydporhlogic agid(§ ml3 agpom tempergtuye. Thegasultary sglytiomvagsined for 144

b1ty 2 ptur e petnidip il odughiangbat bt bnndg il ¢ Ao B 68,
-1.26 (sm @iiE)10 mI) Ekaonghmio Iyer was isolated, dried over aphydrous magnesium sulphate,
3-[2-(4- Br ooBn e &R ks B fielsts-fided VRN & 29 w3 EHRERRN az0! -

m/e 424.5 [M-H]*

Y3 NMR (400MEz, CDCl, rotamers present) 5 9.46 (s, 1H), 7.30 — 7.27 (ta, SH), 7.22 ~
2 7.18 (m, SH), 3.98 (s, 2HD), 3.80 — 3.60 (m, 6H), 3.42 (1, 2H), 3.29 (5, 2H), 2.89 — 2.85 (4,

4H), 2.65 & 2.40 (t, 2H), 1.60— 1.50 (m, 4H), 1.34—1.25 (m, 2H).

d) N—fZ—[2-(4-Hydroxy—2—oxo-3H—benzothiazol—7—yl)ethylamino]ethyl]-3-
phenethyloxy-N-(5-phenethyloxypentyl)propanamide

25 N-(2-Oxoethyl)-3-phenethyloxy-N-(5-phenethyloxypentyl)propanamide (Example 9c),
0.12g) was dissolved in methanol (5 mL} and treated with 7-(2-aminoethyl)-4-hydroxy-
3H-benzothiazol-2-one hydrochloride (0.32 g), acetic acid (0.1 mL) and water (0.3 mL).
The resultant mixture was stirred for 2 hours and then sodium cyanoborohydride (0.01 g)
was added and the reaction mixture was stirred overnight. The mixture was concentrated

30 in vacuo and the residue was taken up in methanol (5 mL) and adsorbed onto silica ge}.
The product was purified by flash chromatography eluting with 5% methanol, 1%

ammonia in dichloromethane. Collected fractions were concentrated and the resultant



yl ) et hyl am no] et hyl ] - N- phenet hyl - propanami de N\/N~ O Br SO N 15
a) tert-Butyl 3-[2-(4-bronophenyl)ethoxy]propanoate

2- (4- Br onopieeiytmsisaanol (5 g) was treated with PCT/SE2006/000927
benzyl tri net hyl ammoni um hydroxide (Triton B(r)) (0.3 nL) and the

resultant mixture was stirred in vacuofor 30 m nutes. The nixture
was then cooled to OC and treated with t-butyl acrylate (3.5 g). The
reaction was 20 warnmed to roomtenperature and stirred for 5 hours.

The ni xt urtesifieswis trleearupdn divhlogepmethagefind #ad bratedwith §NJiydeicen theridgiin h
ether (75 I {:Eﬂ fol s, arg if | ed
by flash c ro%@i%%ng‘ h}‘;ﬁ% utl r?ng' %/Svist g%%%?fﬁogggtﬁg?é&?&l sE)e- g)%ggéem{‘&é:
8) to givegunt tes smatirdpetl veth dichimomethanS(3425 gil) &sgiaatheitikled Y@hpound (0.13 g)
2007/ 018461 P (SE&)OG/ 000927 69 nle 271.3 [MtH-tBu]l+ 'H NWR
(400MHz, d?aél‘%{eg" *39 (d, 2H), 7.09 (d, 2H), 3.68 - 3.61 (m 4H),
2.82 (t;, 2H), . 2.47 (t, 2H), 1.43 (s, 911). s b) .
3-[2-(4-Brompphenyl ) gt hoxy] propanoic acid tert-Butyl

3-[2-(4-brd EM t hoXy] propanoate (Exanple 10a), 1.0 g) was

.'_
(i 11 uor oaboM R GUOGERTBDCRYE A 20 Tl G ol B e D dTr @, i 280
t garrﬁerl gt glrm)t 3).?4 3 3:6@l{nz JSHDJBSM E.atHehdl aad® ('mir,1 2H}a,dv\|.% -ahid (mra],eﬁ{); bﬁ(bd
a1 ohi or nehin 10 e 24 Coo 2000 i LA S A 75 Bt 280
m.). The basic | ayer was washed with dichl oronethane (20 nL) then

acidified with 2M hydrochloric acid. The acidic |ayer was extracted
wi th di chi¥brassale Mne (2 x 20 nL). The organic |ayers were combined,

washed  wig by QrpRopfikh tﬁ’t\/@? -V roROPe%H- S-St ehdie1-7f 1 | tered
and concent tr}a@ed tc?pyi efl?jh IS he[ﬁsj%g@?%#tal g%gcorrpound (0.81 g) as an
oi l . yDethylaminoJethyl]-N-phenethyl-propanamide

SN 0
T
Br
s o ‘
=0
N

15
a) tert-Butyl 3-[2-(4-bromophenyDethoxylpropanoate
2~(4-Bromophenyl)ethanol (5 g) was treated with benzyltrimethylammonium hydroxide
(Triton B®) (0.3 mL) and the resultant mixture was stirred in vacuo for 30 minutes. The
mixfure was then cooled to 0°C and treated with t-butyl acrylate (3.5 g). The reaction was

20  warmed to room temperature and stirred for 5 hours. The mixture was filtered through
aluminium oxide (15 g) eluting with ether (75 mL). The collected filirate was concentrated
and purified by flash chromatography eluting with ethylacetate : iso-hexane (1 : 8) to give
the sub-tifled compound (5.42 g) as an oil.



me 271.6 FM Bl+ 1H NVR (400MHz, CDCI3) 8 7.41 - 7.38 (m 21-11),
7.10 - 7.07 (m 211), 3.76 - 3.70 (m 211), 3.66 (t, 2H), 2.83 (t,
2H), 2.61 o 20810184620 C) PCT/SE2006/000927
3-[2-(4-Bronophenyl ) et boxy] - N- (2, 2-di et hoxyet hyl ) - N- phenet hyl - pr opana
m de 3-[2-(4-Bronophenyl) et hoxy] propafBi c acid (Exanpl e 10b), 0.46
g) was dissolved in dichloromethane (10 nL) and treated wi th oxal yl
chloride (0.28 g) and a drop of dinethylformam de. The resultant
solution was stirred at roomtenperature for 1.5 hours. 25 The

sol ution 1 rated and azeotroped with dichl oronethane (2
x 10 M)%@ﬁztf?%?u%s di ssol ved in dichl oronethane (10 nL) and
added, por'Hi NKIR @60MHa, EDSL) & rE3p (ds i) 7i09r(d,IfH), 3.68 — 3.61 (m, 4H), 2.82 (1, 2H),
2, 2-di et hoxy- N- phenet hyl - et hanam ne (0.40 g) and dii sopropyl am ne
(0.5 nL), 2. |(§:sﬁ‘pvkﬂl3 (8n9-)-chl or onet hane (5 nmL). The resultant
solutiqgn was stirred for 2 hours, concentrated and taken up in ethyl

acetate (30 nit). Washing with water (2 x 30 nL), and 30 brine (30
L) fol | oved big-(dBromgpbenydethuxyliropanohmepidsi um sul phate, filtering

W0 2007/ 0T TET ATt e Rl dy 1 9 g scieain

(400MHz, @Bl@omethien@0 solf) nadaudied Sith rifioroadetBaGie{dn(2.52h1). , The Bltture Was?6

211), ,.7.22 - 7.15 7.12 (d, 1 .08 - 7.05
Wb & 4 M & rpgrd wipeialiee 74 Ldti b Gpnciinad s giodiptOos s
:23- 3[32 E 12:1)2 Baﬁthidl‘?]méﬁne ?-ﬁcﬁ@ ri&—')lz\l-lzh% résﬁdue?ar]é)s italébﬁl- 29 flln d;clglﬁrrfléﬂlarﬁxm mLY gﬁ@

- - - bronophnen el QX - - 0X0e - ene - propanam de
312 (2. BeoHORONA JUmOR oRE oG o Gk btk Y b eiadighh pr opana
m de ( Exanlhforodthaned2d Al ihep@sidiicasatnad h}y@roﬁlﬁbﬂ%&&'ﬁTﬂé £O4@P Baykrlvpas
mL) and treated wth concéntrated hydrochloric acid (10 nL) and
stirred fektracieibwith ditkleramethane 6hx &9 mlr Shewerganip lyers stare eomlngd; washed

di chl or omgghane (4564l e ate it ariilobn St b Gy 30
ed, e ya gﬁ

m.). The ‘organit layer was separ over an Fous maghesi um
sul phaise, ilid dubeitied compound 8 g} asamendl. t 0 gi ve the sub-titled conpound

(0.54 g) as a viscous.oil. me 418.2 [MH]-" is "H NVR (400MHz,
CDC13, rotamers present) 6 9.45 (s, 1H), 7.41- 7.22 (m 511), 7.16 -
m/e 271.6 [M-H]*

'H NME. (400MHz, CDCls) § 7.41 = 7.38 (m, 2K, 7:10 —7.07 (m, 2H), 3.76 — 3.70 (m,
2H), 3.66 (t, 2H), 2.83 (t, 2H), 2.61 (t, 2H). |
20 _ _
c) 3-[2-(4-Bremophenyl)ethoxy]-/V-(2,2-diethoxyethyl)-/V-phenethyl-propanamide
3-[2-(4-Bromophenyl)ethoxy]propanoic acid (Example 10b), 0.46 g) was dissolved in
dichloromethane (10 mL) and treated with oxalyl chloride (0.28 g) and a drop of
dimethylformamide. The resultant solution was stirred at room temperature for 1.5 hours.
25 The solution was then concenirated and azeotroped with dichloromethane (2 x 10 mL).
The residue was dissolved in dichloromethane (10 mL) and added, portionwise, to a stirred
solution of 2,2-diethoxy-N-phenethyl-ethanamine (0,40 g) and diisopropylamine (0.5 mL)},
dissolved in dichloromethane (5 mL). The resultant solution was stirred for 2 hours,
concentrated and taken up in ethyl acetate (30 mL). Washing with water (2 x 30 mL), and
30 brine (30 mlL) followed by drying over anhydrous magnesium sulphate, filtering and

concentration gave the sub-titled compound (0.72 g) as an oil.



7.13 (d, 2H), 7.08 - 7.05 (d, 2H), 3.94 (s, 2H), 3,75 - 3.58 (m 6H),
2.85 - 2.79 (m 41-1), 2.51 & 2.39 (t, 2H), e)

3-[ 2- (4- Bragpsaiydst et hoxy] - N-[ 2- [ 2- (4- hydr oxy- 2- oxo- 3HpdesEeédvoezn! -
7- 20 yl)ethyl am no] et hyl]-N-phenet hyl - propanam de

-[ 2- (4- Bronophenyl ) et hoxy] - N- ( 2- oxoet A}1) Nphenet hyl - pr opanami de
Exanpl e 10d), 0.54 g) was dissolved in methanol (25 nL) and treated
th 7-(2-am noet hyl ) - 4-hydroxy- 3H benzot hi azol - 2-one hydrochl ori de
(0.32 @), miedOfE NG (0.5 nL) and water (1.5 nL). The resultant

25 cyanoborayiR (BEMA, GBE, iR Bsklid 2 440 R ReE Al a0 ab e D
stirred oveId-9hs (mI2H), 7mz>(a,uriﬁ,7/vas ~0@Can2Hpuad & M.49 & UR), 3 L D181 (m,
Goi . The" S0EBr basi 2% GBS 15 Ty B S2HhoBet S0 AP 8-

yield the titled conpound (O. 51 g) as a crystalline yel I ow solid. 30

me 610.4 [ MtH: + WD 2007/ 018461 PCT/ SE2006/ 000927 71 'H NWR
(400MHz, @DC13 3-Rdd-BrepwppensdethoxyBN(2axoethylpdy-phenethyl-propaargde 6. 69

1
(i, a11) S0 eyt fsiongbih-brpheschisbroplnplie s
211). s BEXi@op0d.#2 g)lwas dissolved in anhydrous dioxane (15 mL) and treated with concentrated
N-{2-]2:(4-Hyd - 2- - 2. 3-di.h - I
thyi ) 5. JRENEERDT a0 TP B AR A R oo SRt g en T | ©
{3 t S|>4@[ (N Zlnfag)hldr@dhftﬁane (15 mL}), washed with watelr 2 X3% mL) Iandi bnrie (30 mL) The f
u roxye .pj peri e- | - car bpx e ry o
L0% pal | aFERRGR s SERPR 06 Jr BB o e A IEtes, RUsrod i
acetic aC'dan&e'éuaféMbog%em@%u@aﬁ&ﬁcohgman@mwg)%aofsc&&f&ﬁnol am ne (0.24
m.) and tert-butyl 4-oxopiperidine- 1-carboxylate (0.80 g) in dry

et hanol (10 nL) and hydrogent ated at 2 bar for 26 hours.
m/e 418.2 [M-+HT"

15 H NMR (400MHz, CDCls, rotamers present) 8 9.45 (s, 1H), 7.41 — 7.22 (m, 5H), 7.16 —
7.13 (d,2H),708 —17.05 (d, 2H), 3.94 (s, 2H), 3.75 - 3.58 (m GH) 2.85-2.79 (m, 4H),
2.51 & 2.39 (t, 2H),

/-\w

=3

e) 3-[2-(4-Bromophenyl)ethoxy}-N-[2-[2-(4-hydroxy-2-0x0-3H-benzothiazol-7- .

20 yDethylamino]ethyl]-N-phenethyl-propanamide
3-[2-(4-Bromophenyl)ethoxy]-N-(2-oxoethyl)-N-phenethyl-propanamide (Example 10d),
0.54 g) was dissolved in methanol (25 mL) and treated with 7-(2-aminoethyl)-4-hydroxy-
3H-benzothiazol-2-one hydrochloride (0.32 g), acetic acid (0.5 mL) and water (1.5 mL}.
The resultant mixture was stirred at room temperature for 2 hours and then sodium

35 cyanoborohydride (0.05 g) was added and the reaction mixture was stirred overnight. The
mixture was concentrated in vacuo and the residue was taken up in methanol (25 mL) and
adsorbed onto silica gel. The adsorbed mixture was purified by flash chromatography to
yield the titled compound (0.51 g) as a crystalline yellow solid.

0 m/e 610.4 [M+H]"



The solution was filtered through a glass fibre filter and the
filtrate concentrated in vacuo to give the sub-titled conpound (0.98
g) as a palwe Meldiswwioi | . 15 'H NVR (300MHz, CDC13) 8 4. Por/§choosldohez?
3.61 and 3.18 (2 x t, 311), 3.64 - 3.56 and 3.45 - 3.36 (2 x in,
1H), 2.84 - 2.74 (in, 3H), 2.69 - 2.607land 2.46 - 2.42 (2 x in, 1H),
2.42 (br. s, 0), 1.90 -1.86 and 1.65 -1.62 (2 x in, 211), 1.49 (9H,
s). 20 b)

t er t - But yI'HNNR-(#§0Hz,\CRBly) tpiaBre(present) §I781 hak§) m,BFBNGTS 1-8rior(ad, pHper

i din-1- carhoxyl at - Phene | ox noj cid. (

di ssol ved iﬁ &b I(grlm%ﬁég%ﬁﬁl’ %%’gg’ﬁaoi’?’r @%t”fgﬁ’ %2?{%‘970%&% 2.83 -
chloride 6&gqfh, 84),2.600% 21egtbignt sol ution was stirred at room
tenperature for 1 hour. The solution was then' concentrated and -
azeotroped wth WO 2007/018461 PCT/ SE2006/ 000927 72 di chl or onet hane
(3 x 4 . Ihe {j€si due was di ssolved in dichloronmethane (4 nL) and
added, portionwse, to a stirred solution of tert-butyl

4- [ ( 2- hy d NGy B ylydroxyr31gxiosd-dihiydee-banzothitgol 1 yak-ethylExdme}tethyl} 36 |
0.95 g) and trieth m ne.. 9 ni) di.gsol ved in dichloronethane (30
m.). The P gﬁﬁtbﬁﬂ#@lﬁ?rf%lﬁh\f\glsp??%l}a ggfor 20 hours. The m xture s
was washed with 2M hydrochloric acNd (2 x 10 nL) and then brine (15
m.),. dried over anhydrous magnési utn sul phate, filtered and _
concentrated to give a pale yell f1. Purification by flash silica
chromat ography eluting with a gradient of 0-4% nethanol in

di chl oronet hane gave the sub-tiN| 8B C ouPd_(B~93-9) as a col ourl ess
oil. 10 "H NMR (300MHz, CDCI8) 6 7.3[L- 7.19 (m ‘@ 4.52 - 4.43 (m
1H), 4.18 - 4.05 (br.m , 4.05 0 3.95 (m 2M.3.86 (q, 311),
3.73 - 3.61 (m 4H), 3.47 .37 (m 211), 2.91 - 2.86 (m 213), 2.69
- 2.59 (m 411), 1.67 -1. s 4H), 1.57 (s, 911). c) tent-Butyl
4-{(2-{[2-(4-hydroxy-2-0 3-di-hydro- 1, 3- benzot hi azol -7 is

yl ) et hyl ] am no) et hyl ) [ 3- pA | et hoxy) pr opanoyl ] am no} pi peri di ne-| -
carboxylate A solution of[dinethyl sulfoxide (0.090 nmL) in

di chl oronet hane (10 nL) was cooled to -78C and oxalyl chloride (0.12

m.) was added. The reaction was stirred for 15 mnutes and then a
sol ution o teetButyl4-J{2-hydroxyethylamino]piperidine-I-carboxylate

4-{(2-hyd . : . _—
am oy S piriEh 2 {0 dafdrbl e EQRR B Cckimgl (5 ) and acetc acid 5
di chl or ondtdpa)yweay(atifedito) sohsio Of eitiehiinzine)(0tHank sardivershuiy 4touppipevidine-
stirred Tor 8L ubkRG%0 £ B Yhn (10 LEJ I 13HREnth3d 3% bar for 26 hours:

The solution was filtered through a glass fibre filter and the filtrate concentrated in vacuo

D

to give the sub-titled compound (0.98 g) as a pale yellow oil.

15
'H NMR (300MHz, CDCl3) 6 4.05 (d, 1H), 3.61 and 3.18 (2 x t, 3H), 3.64 —3.56 and 345
~-336 2xm, iH), 2.84 — 2.74 (in, 3H), 2.69 ~2.60 and 2.46 —2.42 (2 x m, 1H), 2.42 (br.
s, 4H), 1.90 — 1.86 and 1.65 — 1.62 (2 x m, 2H), 1.49 (9H, s).

20 b) fert-Butyl 4-{(2-hydroxyethyl) [3-(2-phenyleﬁ10xy)propanoyl] amino}piperidine-1-
carboxylate
3-Phenethyloxypropanoic acid (0.779 g) was dissolved in dichloromethane (10 mL) and
treated with oxalyl chloride (6.69 ml). The resultant solution was stirred at room

temaperature for 1 hour. The solution was then concentrated and azeotroped with



m.) was added and stirred at -78C for 15 mnutes. The reaction

m xture was allowed to warmto roomtenperature over 1 hour. The
reacti on nmipoizdioigs washed with saturated sodi um bi capdosebhes00927
solution (20 L), then brine (2 x 20 i dried with anhydrous
magnesi um sul fate, filtered and concenf¥ated in vacua. The crude
product was dissolved in 25 nethanol (20 nL) and

7-(2-am no et hyI) 46(% m-&—l— benzot hi azol - 2- one _hydr ochl ori de

(0.27g) welc Hhegeyicuergs issolvad m@chémamwaw@r(‘i(nda)l@d
m). Aft erad&éd g&‘tl %Wﬁ% go h O d TREh Bk 154 uftﬁﬁ-[?%act %&%)Xt i ld‘hé\%ﬁdme-

cyanoborohydr| was added and tHe
stirred oJesaboghlate (,Emplﬁélfww% g) andtitiethydhminerfl. 3% wdg dissaleat! iand  t he

t
bur 11 od HiHGSHER CRMEN TR SRR o VR a0 B S TR B o
in net hgn((a#as(mﬂasl@?zﬁwﬂlrﬂMﬁhy?ﬂnbhmﬁmdhﬁnelﬂngantEthoﬁﬂlomgi)Strﬂl)lcﬁ?iéd over
compoun as pal e OW Oi
ST Se200 6P BB At At RReARD cwcfwﬁ%?e(dste@w pajeryelay of. 7 23 -
7.19 (m Piificahiohd 'ﬂa?h skffca dMyordatdarap h? a]éﬁdlent 6 6994 Methaddihin
4.15 - 4.05 (m 2 72 (quintet H) 6 (quartet, 2H), 3.39
(brs, 2H) dic rggetpggegavq_ﬂqy (131:1‘@@;1 con:gaoglgi (prﬂ3 g}gwcolgm@;gs 0il1. 58 (m.
3H), 1.47 (s, 9H). s d)

N-{2-[ 2- (4- Hydr oxy- 2- oxo- 2, 3-di hydr o- benzot hi azol - 7-yl ) - et hyl am no] -e
thyl }-8- PHERRHGOMMHz, I%E];wlp)et‘r’i 81 A749 1, ﬁﬁi};ﬁé@&m 4fe(nt, d BY) - BL8 -y #.05 (br.m,
4-{(

yl )et2 hi/l[ ]2 &ﬁﬁ) ‘€§5d e?ﬁémﬁi‘)&%ﬁﬁ%ﬁﬁ"ﬁﬁox%ﬁﬁ oénﬁ gr%ii?o@"p?ﬁér%%‘i‘ne |

- car boxyl atgg zﬂ‘ﬁ&aeypl@sé(ﬂl QsﬂSng)(mvm),stsmw wi th 4N hydrogen
chloride in d@ﬁxan (1.3 q}?t 15 m nutes, r(ret ﬁ%nol (1 nL) was
added and the reaction mxture was stirred at room tenperature

over ni ght ¢ E?J?Fﬁufyfti-\flgg)-d{[m-h?&% ta@{ggz é’ﬁlhgfdl‘\élh%ﬁ:e%&ﬁ%aﬁb]h’ﬂt e. The.

precipitate was a to sett fére decantin qui d.
The resi duBeﬂwHamwﬂnetbrﬂﬁlﬁs(ﬂ@dlenyletbampromzeﬂimmpp}mlawidme-étchﬁ:oxwte

5 1, A SRR B3 i) g Ryo0 18 e
(br.s, 11-78°C a?ld 38a1y17ch]kﬁhd(e 9.12 fmilH) waSadiad.(‘The kbitionGrag Stirfell folt 15 fjifuies. 08
(t, 2H, :émc? %:Eerg ggc':l{llttic?n of tert uty 4 ?&-hydroxyet&x% [3—&)-ﬁhenylgtﬁoxy)propanoyl]—
amino }piperidine-1-carboxylate (Example 11b), 0.50 g) in dichloromethane (10 mf.) was
20 added and the reaction mixiure was stirred for a further 15 minutes. Triethylamine (0.34
mlL) was added and stirred at —-78°C for 15 minutes. The reaction mixture was allowed to
warm to room temperature over 1 hour. The reaction mixture was washed with saturated
sodinm bicarbonate solution (20 mlL), then brine (2 x 20 mL), dried with anhydrous
magnesium sulfate, filtered and concentrateﬁ in vacuo. The crude product was dissolved in
2s - methanol (20 mL) and 7-(2-amino-ethyl)-4-hydroxy-3H-benzothiazol-2-one hydrochlﬁride
(0.27g) was added along with acetic acid (0.1 mL} and water (0.15 mL). After stirring at
room temperature for 45 minutes, sodium cyanoborohydride (0.045g) was added and the
reaction mixture was stirred overnight. Ammonia (7N in methanol, 1mL) was added and
the reaction mixiure was concentrated onto silica gel. The residue was purified by flash
30 column chromatography eluting with 0.7N ammonia in methanol (1-6%) in

dichloromethane to give the sub-titled coml:;ound (0.21 g) as a pale yellow oil.



20 3.28 (m 2H), 3.15 - 3.10 (m 5H), 3.01- 2.88 (m 4H), 2.79 (t,
21-1), 2.65 (t, 2H), 2.09 - 2.05 (m 2H), 1.80 - 1.76 (m 211).
Exanmpl e 12wo 2007/018461 PCT/SE2006/000927
N-[ 2- (Di et hyl am no) et hyl ] -N-(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-b
enzot hi azol -7- 25 yl)ethyl]am no}ethyl ¥33-(2-phenyl et hoxy) pr opanami de
0 ~ HO /g WD 2007/018461 PCT/ SE2006/ 000927 74 a) '

N- (2- Di et hyl am noet h+yl ) - N-(2- hydr oxyet hyl ) - 3- phenet hyl oxy- pr opanam de
Oxal yl chlooeiod? [MOHR23 g) was added dropwi se to a solution of

i ot ny! £ oF R QO aropPEl Az et ok P PR R Rt e com

tenper at urgsd @8, 104N 5 - Hs @, fﬁ%ﬁ?ﬁ%&wm@m@m& TONT.S0 tHra e,
e

redi ssol ved in di chl oronet han 0 and added dropw se to a
sol ution @20 (brs; 2HY3Mhy3-2n{mmdSthy- 2 hé$ éantilel 47 65 28)-9) and
dii soprsopyl ethylam ne (0.42 g) in dichloronethane (10 nL). The
resulting mxture was stirred at roomtenperature for 1 hour,

di | ut ed ( di)ciN~2-(vei-Apdroxy-2ooxot),3-diliydrobgeneihiszohGryd)-sthplaminolietliy st er

(2 x 20 m), tgr' neé\(Z.O mﬁli“u dfl ed overs magnesi um sul fate and
concent r atfeg™f yiﬁﬂ?" “pipgndin el RropapRidey i 5 product (0.39 g). ' H
r;uv;( gogoWﬁuﬁ%%{(ﬁ){[ﬁ(ﬂhyﬁﬂ:rx%r—ﬂ@xc{-i;ﬁ—&@?ﬁq—i&?S&g&iﬁél—? 2 6Ii|) ha ¢
6H) is b) Mhzﬁe@n@%ﬁ@ﬂﬁ_ﬁﬁ(ﬁwﬁwﬁ%ﬁ&e@@?ﬁmﬁ9?83%%—. Shigbiidic

2, 3- di hydrpgdmple 1 DONGOS0E)37R!stied ith el tlogaEiiNde in dioxan (13 L) After

et hyl ) - 3- (2- phenyl et hoxy)prop anam de A solution of dinethyl

sul f oxi de lémmteg)mqthﬁnef/ o) wafeaddethand the spotopaaxtaEeIERs SPB@%%P‘;FP

chl ori de Lo diC : i1t action
vas st i 1 gl ol Bt GTRL Ao B st cipia meact)

of N- (2- di grévypitats wasellnwid tosetile; baforediesanting off th® 1igoid. The residue was
henet hyl oxy- propanam de | e . 0.. 1l i 1
1 colceRl PR RS aecpb ARl i wifs ok P 0L £ ELORR |
a further (@830gputes. Triethylamne (0.30 g) was added and the

reaction mxture was allowed to warmto room tenperature over 1-
hour. The m xture was subsequently diluted (dichloromethane, 30

m/e 513 [M+H] '

'H NMR. (300 MHz, ds-DMSO, 90 °C) 5 .75 (br.s, 1H), 9.06 (br.s, 151), 7.28 — 7.13 (m,

5H), 6.89 (d, 1H), 6.75 (4, 1H), 4.08 (¢, 2H), 3.65 (quintet, 4H), 3.61 — 3.53 (m, 2H), 3.32 -
20 3.28 (m, 2H), 3.15 — 3.10 (m, SH), 3.01-2.88 (m, 4H), 2.79 (t, 2H), 2.65 (t, 2H), 2.09 -

2.05 (m, 2H), 1.80 — 1.76 (m, 2H). :

Example 12

N-[2-(Diethylamino)ethyl]-N-(2-{[2~(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
25 yDethyl]amino}ethyl)-3-(2-phenylethoxy)propanamide

\/N\/
O



m.), the organics washed with saturated sodi um hydrogencar bonate
solution (20 nL) and 25 then brine (20 nL), dried over anhydrous
magnesi um i fatnadi18461T 1 | tered and concentrated in vacubpd¢TsEpodwoes27
crude al dehyde product which was used i nmedi ately. The crude product
was dissolved in methanol (10 nl) and 74

7-(2-am noet hyl ) - 4- hydr oxy- 3H benzot hi azol - 2- one hydrochl oride (0.15
g) added along with acetic acid (0.1 nL) and water (0.1 nlL). After
stirring &b Ndb-rﬁieibmamimﬂhﬂ)"Noﬁz-mrmﬂtygé'PhthWDMi@dri de

0. 022 a
ver ni ot SRERIoR0S Be T e ARadEROMRET SHER RS Rluropanie,,
was concenkcicaiosd.g) ﬁh«ﬁclﬂbmdﬁﬂraﬁs(lcﬁuﬂ);\/dﬁnqﬂwﬂﬂ)fmm&ﬂl cﬂrbp}\lﬂas@idﬂectald
col um chr gmat ogr aphy el uting with i a; g{g;{e 7% hano
di chl or oreHFEHSLORYEd GHTPOBH!S ira e“‘?% BIUFR at ed

product; Wac%ns’én&«iﬁh \&@@hsdonreﬁ 519 &lcmbfame el oafm dnaieaiartirvhwite tb MNolution of

hydrogen chlorid e in 1,4-di oxane % .5 L) and concentrated. The oily

resi due wabs(2-dicthyleminegthyfamino)etharal (0. 262 disprronyledifaning (42 g) in

@ ot o LRt 0 R Thb s onl MR s et A0 St g 02

6 99- 6. 95 h(onr, dithded (dictBdrofuettiang, 5 mIl) the oBzagits Be@Svashed Bt wadr @7« 30 @B),

(m 12H), 0‘&%[%?)8; d&x@% & 9051%f8§8 angi%nc%lﬁprategtgg]ivethg Srudt Wbl -

1.38-1.31

4- Hydr @xy -pfodudt (0{@%[3 (2- phenyl et hoxy) propyl ] (2- phenyl et hyl ) am no]

et hyl }am no)- ethyl]-1, 3-benzot hi azol -2(311)-one / >=0 N O is

N-Benzyl - N-[ 2- [ 2- (4- hydr oxy- 2- oxo- 3H benzot hi azol - 7-yl') et hyl ami no] et h

yl']-3- 'phe | 143 8613 baQin, ¥AF 3d17S840 YU
pﬁlﬁlg%ﬂ% mﬁgzow dﬁzdﬂ@(@,ﬁ{) q ; BER ¥edE)N

tetrahydro and treated with borane
t et r ahydr GX8R-aA7 (o, 4H) 2.6¢-2r40dm, OEXIeMA5.008. The resul tant sol ution
was heated at 50C for 3 hours. The reaction was then cooled to OC and

15 b) N-[2-(Diethylamino)ethyl]-/V-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino} ethyl)-s-(2-phenylethoxy)pfop anamide .

A solution of dimethyl sulfoxide (0.10 g) in dichloromethane (I mL} was added to oxalyl
chloride (0.083 g) in dichloromethane (10 mL) at -78°C. The reaction was stirred for 15
minutes and then a solution of N-(2-diethylaminoethyl)-N-(2-hydroxyethyl)-3-

20 phenethyloxy—propénamide (Exaraple 12a), 0.20 g) in dichlororaethane (1 mL + 1 mL
wash) was added and the reaction mixture was stirred for a further 15 minutes.
Triethylamine (0.30 g) was added and the reaction mixture was allowed to warm to room
temperature over 1 hour. The mixture was subsequently diluted (dichloromethane, 30
mL), the organics washed with saturated sodium hydrogencarbonate solution (20 mL) and

25 then brine (20 mL), dried over anhydrous magnesium sulphate, filtered and concentrated in
vacuo to give a crude aldehyde prodilct which was used immediately. The crude product
was dissolved in methanol (10 mL) and 7-(2-aminoethyl)-4-hydroxy-3H-benzothiazol-2-
one hydrochloride (0.15 g) added along with acetic acid (0.1 mL) and water (0.1 mL).
Afier stirring at room temperature for 30 minutes, sodium cyanoborohydride (0.022 g) was

30  added and the reaction mixture was stirred overnight. Ammonia (7N in methanol, 1 mL)
was added and the mixture was concentrated. The crude residue was purified by flash éilica
column chromatography eluting with 1% arurmonia; 5%-7% methanol in dichloromethane.



met hanol (6 nL) was added dropwi se. Following this, the m xture was
concentrated and 20 the collected residue was di ssolved in nethanol
(6 nL) andwiormetmsssni th concentrated hydrochl oric aci de€isEzondmoos2The
acidic solution was heated at 60C for 14 hours, then cooled to room
tenperature and concentrated. The resul’ing residue was purified by
preparative HPLC (95:05, ammonia (0.2% : acetonitrile) to give the
titled compound (0.035 g) as a glass like solid. WD 2007/018461

PCT/ SE20067e0s8ai7d pio@uctivwas dselved favighjoromethayvRnd freded-rith ¢DO1BYogRn7. 25

- 7.11 (m v BT 1 ! 2. .32 -
3,50 (m " ghioHdtind  otate (G Ehiry Ind S thaalel b B e waddibiraed vl
(t, 211), otheb decanting tethenans chncediraing (6 aif@tiihe titledBorpptind ek whitd olid
Exanpl e 14

N- [ 2- ( D meP52 & no) et hyl ]- N (2- {[ 2- (4- hydr oxy- 2- oxo- 2, 3- di hydr o- 1, 3-
benzot hi azol - 7-yl)ethyl] am no}ethyl)-3-(2-phenyl et hoxy) pi opanan de
N NN /O O S>=ON ro O a)

N- ( 2- Di metmhipl538iMaEDhy| ) - N- (2- hydr oxyet hyl ) - 3- phenet hyl oxy- pr opanani d

Oxal y ' ] i to
5. phenes hy FOSER (B0 bl Elony 35587 o ABIL 3 563 (B, P, b 2 e 1o,
di net hy| f @ $RBiEE &n( ALY 830)3. 266, ACHR.B. G297 (i, KD, P00 (3D, 271-268m
t enper at ur

e f | hour, The m xture was subsequently |Is concentrated,
r edi ssol ve(Bl’?ﬁSdi'{hﬁr'a?&‘ﬁe&@ane (10 nmL) and added dropwi se to a

solutign of 2-(2-dinmethyl anvnoet hyl am no) et hanol (0.10 g) and

dii sopropyl ethylamne (0.29 g) in dichloronethane (10 nL). The

resul ting ¥aammpled3was stirred at roomtenperature for | hour and
Gk

di | uted (?ﬁ@a‘ﬁ?ﬁ{“’ﬁL’f‘nﬁ%ﬁPa@Q% 1et@§«)d,?i[,lgﬁd]ti-i;ﬁeﬂﬁétﬁylyﬁﬁﬂ%}ktwq&%iﬁﬁjt er

(2 x 20 m), over ‘magnesi um sul T at e "and
concent r atethyl}-b,3ehenaothinzoR2(3& e product (0.17 g) which was purified
by flash silica columm chronmat ography. (el uting

NN N\/\/O\/\.@'
S
=0
N
0]

15 N-Benzyl-N-[2-[2-(4-hydroxy-2-0x0-3H-benzothiazol-7-yDethylaminolethyl]-3-
phenet}:.yloxy;propanamide (Example 4, 0.1 g) was dissolved in tetrahydrofuran (6 mL)
and treated with borane (1M in tetrahydrofuran, 1 mL) at room temperature. The resultant
solution was heated at 50°C for 3 hours. The reaction was then cooled to 0°C and
methanol (6 mlL) was added dropwise. Following this, the mixture was concentrated and

20 the collected residue was dissolved in methanol (6 mL) and treated with concentrated
hydrochloric acid (1.6 mL). The acidic solution was heated at 60°C for 14 hours, then
cooled to room temperature and concenirated. The resulting residue was purified by
preparative HPLC (95:05, ammonia (0.2%) : acetonitrile) to give the titled compound
(0.035 g) as a glass like solid.



wi th 1% ammoni a, 7% et hanol in dichloronmethane) to give 0.068 g of
the sub-titled conmpound. WO 2007/018461 PCT/ SE20061000927 77 'H NWMR
(400 MHz, wWOGHE)018467- 30-7.18 (m 5H), 3.81-3.65 (m 6H)rcBskbechodsdr
(m 41-1), 2.87 (t, 2H), 2.67-2.26 (m 4H), 1.26 (s, 6H b)

N-[ 2- ( Di net hyl ami no) et hyl J- N- ( 2-{[ 2- (4-78ydr oxy- 2- ox0- 2, 3- di hydro-1, 3-
s benzot hi azol - 7-yl) et hyl }am no} et hyl ) - 3- (2- phenyl et hoxy) pr opanam de
A solution of dinethyl sulfoxide (0.037 g) in dichloronmethane (1 ni)
was added to a; solution of oxalyl chloride (0.030 g) in

di chl oronet h ) at -78C. The reaction was stirred for 15
ot os nEE g dREl ) T o N- ( 2- di met hyl ami noet hyl ) - N- ( 2-

hydr oxyet RginmR @ bmﬁtzh@b%?snrzspamnnﬁelo@ﬁwmdemﬂ@)ss @, 1(}973 gr@n
di chl or onet hane i o nL wash and the react’ on

stirred f@H)a3.3r 8138 (rg 8Hni wndeeiieOtpaaky, ApR dntHb 2(1. (1 25, 2.656, ZhdEd7
andthe re N J¥X I warmto room tenperature
over a perlai(;)%5 @f" g%bn%ﬁémﬁz 1%5@%@% ’V\tzglg subsequently dil uted

(di chl oronet hane, 30 nmiL), the orgahics washed with saturated sodi um
hydr ogenc%on t? solution (20 nmL) and then brine (20nm), dried over
anhydr ous &H’z% 4m sul phate, is filtered and concentrated in vacuo
to .give ap[aidsined hmﬂg))&hyqlﬂ‘—tz- L(arhymyunseﬂ)-z Byl 8.41¢3-Yenzdtidazol-
crude product was dissolved in nﬁx}a&g (10 nm_). and 7-(2-am noethyl) -

4- hydr oxy- ﬂﬁm}%ﬁlﬁpﬁ’!@l}%@‘ﬁ’@e BRagamids 054 ) added al ong
wth acetic acid (0.1 nlL) and water_ }} 1 nL). After stirring at room

tenperature for 30 m nutes, sodium anobor ohydride (0.014 g) was
added and the reaction m xture was stlirred overnight. 20 Amonia (7N
in methanol, | m) was added and thé nmixture was concentrated. The

crude residue was purified by flaslfsilica gol un
eluting with 1% amonia; 5%7%neth 'n dichl o )

the titled conpound as a whife soligk(0.012 ). 01(IVH—I)+ 25 'H
NVR (400 MHz, CD30D) S 7.247.18 (m , 6.85-6.8 m 1H), 6.70 (d,
1H, 3.71 (t, 2H), 3.65 ( 21-1), 3.45-3.39 (m 4H), 2.86-2.80 (m

4H), 2.77-2.72 (m 4H), §56(m 2H), 2.46-2.40 (m 21Tj, 2.25

(d. 6H). Exanple 15 =0

chr omat ogr aphy -
t hane to afford

N

O

10
a) N-(2-Dimethylaminoethyl)-N-(2-hydroxyethyl)-3-phenethyloxy-propanamide
Oxalyl chloride (0.12 g) was added dropwise to a solution of 3-phenethyloxypropanoic
acid (0.15 g) in dichloromethane (10 mL}, dimethylformamide (1 drop) was added and
stirring continued at room temperature for thour, The mixture was subsequently

15 concentrated, redissolved in dichloromethane (10 mL) and added dropwise fo a solution of
2-(2-dimethylaminoethylamino)ethanol (0.10 g) and diisopropylethylamine (0.29 g) in
dichloromethane (10 mL). The resulting mixture was stirred at room temperature for 1
hour and diluted (dichloromethane, 50 mL). The organics were washed with water (2 x 20
mL) and then brine (20 mL), dried over magnesium sulfate and concentrated to give the

20  crude product (0.17 g) which was purified by flash silica column chromatography (elgting
with 1% ammonia, 7% methanol in dichloromethane) to give 0.068 g of the sub-titled

compound.



30

N-[2- (D et hyl am no) et hyl ] N- (2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-
benzot hi azwio-20ewdiasthyl ] am no} PCT/SE2006/000927
et hyl ) -3-[2-(1-napht hyl ) et hoxyl propanam de di hydrobronm de WO

2007/ 018461 PCT/ SE2006/ 000927 78 H\ W Nom/~NO~\ HOg h "~
N-[2- (D ethylam no)ethyl ]-N-(2- {[2-(4- hydroxy 2- oxo- 2, 3-di hydro-1, 3-

benzot hi azol - 7-yl ) et hyl ] am eth ht hyl et hoxy] pr opanam
i de preparM(%@é\&Iz,mla)rg éﬂﬂ@?gﬁbérﬁdﬁ gﬁa@k& soParddLi(m, 450),
et hanol a e { 8 s hydrobromc acid (21 1). The
white sol ?70%{{1@ g%??ﬁi@ q’éI\r‘\ft wa(g 6I-§ | ected by filtration. Yield
58ngy. Ms: APCI (+ve) 579 (M+l) "H NWR 8(fMso)11.78 -11.71(111, m,

10. 11- 10.06 9.51

9.21-9. 13( 2\9&%@w@ﬂsw@@b&%@{zﬂﬁ%ﬁad@%ﬁﬂwz Fdiarerld 7. 05 10

7.90 ~ 39 (2H, ,
& 87 Ejl{: IRnfzotYuazzgl 6—%'Uethg'gamfn02&h§l)-?§ gﬁ)ﬂeﬁyletﬂﬁky)pzeﬁ’aﬁalzné@ 3 (()9 (1ng

M, 2.91 -A3olgdoy ofidimethyl sztlf)mde (0203§1g)(112#40hhy0meﬂlan2 61 mL) wes addsr|to Ay |
NMR i ndi
N T2 (D ot R RigRRRGRy bl X 4135 of loRE a1 By JRTIDHE redinbs

benzot hi azw.ods-sﬁﬂ‘y&ﬂ ¥art 15ychihutes and then a solution of N-(2- dlmethylammoethyl)-N-(z-

A%t ke b HRROLUL) Spash ! GRANAN B, 0 6P Y kAT tiEmatt
D met hexyel BML > Nndt: @het) b addel afidthd réctormstirred. for a further 15 minutes.

Triethylamine (0.11 g) was added and the reaction mixture was allowed to warm to room

temperature over a period of 1 hour. The mixture was subsequently diluted
(dichloromethane, ?;0 mL), the organics washed with saturated sodium hydrogencarbonate
sohition (20 mL) and then brine (20mL), dried over anhydrous magnesium sulphate,

15 filtered and concentrated in vacuo to give a crude aldehyde product which was used )
immediately. The crude product was dissolved in methanol (10 mL) and 7-(2-aminoethyl)-
4-hydroxy-3H-benzothiazol-2-one hydrochloride (0.054 g) added along with acetic acid
(0.1 mL) and water (0.1 mL). After stitring at room temperature for 30 minutes, sodium
cyanoborohydride (0.014 g) was added and the reaction mixture was stirred overnight.

20 Ammonia (7N in methanol, 1 mL) was added and the mixture was concentrated. The -
crude residue was purified by flash silica column chromato graphy eluting with 1%
ammonia; 5%-7% methanol in dichloromethane to afford the titled compound as a white
solid (0.012 g).

m/e 501 (M+H)*

25 'H NMR (400 MHz, CD30D) & 7.24-7.18 (m, 5H), 6.85-6.81 (m, 1H), 6.70 (d, 1H),
3.71 (t, 2H), 3.65 (t, 2H), 3.45-3.39 (m, 4H), 2.86-2.80 (m, 41), 2.77-2.72 (m, 4H), 2.59-
2.56 (m, 2H), 2.46-2.40 (m, 2H), 2.25 (d, 6H).

Example 15
30 N-[2-(Diethylamino)ethylf-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydre-1,3-
benzothiazol-7-yl)ethyllantino} ethyl)-3-[2~(1-l;gp};thyl)ethoxy]propanamide
dihydrobromide



WD 2007/ 018461 PCT/ SE2006/ 000927 79 HN O A solution of
N, N- di et hyl - et hyl enedi am ne (150g) in nethanol (S00m.) was treated
dropwi se rew Bhyordeeh gl yoxal dinethylacetal (60w % sol peT/sreovidosizy
225g) at 10-15C. After the addition was conplete the solution was
warmed to 15C, then to 22C and left at 78 this tenperature for 16hr.
The reaction mxture was treated with 5% pal | adi um on car bon
(Johnson- Matt hey type 38H paste, 15g) and hydrogenat ed at 6 bar until
reaction was conplete as judged by GCI ‘The catalys as renoved
by filtration and the flltrate gvaporat d to drynes | uene
azeotrope, 2.5L), afford pound. 10 'H
NUR (300MHz, CDC13): 2H), 2.69
(t, 2H), 2.57- 2.48 (Mg} 1.01 (ts 611) b
N-[ 2- (Di et hyl am no)"el hyl N—?Z 2- d| thoxyethyl) 3-[2-(1-
napht hyl ) et hoxy] pr opanam Q?%—O Ow ) I(/N, NI 15
ro

t 1H) 3 3 . 2.75)

Oxalyl chloride (151 nl) Wasoadded W se over 45 mnutes to a
solution of 3- [2-(1-naphthyl)ethoxy]propanoic acid (389 g) (Exanple

7 step b)) in ? Al reaction
m xt ure was st%@gﬂ ﬂ?ﬁ&ﬂ%ﬁ&hﬂi ¢ ﬂf% urs %2()9%55??&1}%&3—@%

s ubs equen theyzatiimmd Tty ethytamired ety H3viad t inaptBinydetiiox ¥ iprgpanardida gobpared as
dropwi se 20 oyer.1l. 75 o at, 0C .t o.a sol uti . 0

of N (2, 2- direURb B Brges T (2o AP iR et pha s G ropdaridh 5.4

i sopr opyl diy@fdﬂifdnﬁmaﬂﬁ (ﬁﬁﬁl} The white SXGN ditl dvobedmidd b wasdslibétedby filiration.
m xture, was stirred at roomtenperature for 3 hours, washed with

aqueous sa¥ighda¥8&®- Wo 2007/ 018461 PCT/ SE2006/ 000927 80
WS: APCI(Hve) 579 (M+1)

'H NMR 8msoy 11.78 - 11.71 (1H, m), 10.11 - 10.06 (1H, m), 9.51 - 9.43 (0.33H,
m), 9.21 - 9.13 (0.66H, m), 8.75 - 8.66 (1H, m), 8.59 - 8.51 (1H, m), 8.06 (1H, d), 7.95 -
1 7.90 (1H, m), 7.79 (1H, d), 7.60 - 7.48 (2H, m), 7.47 - 7.39 (2H, m), 6.87 (1H, t), 6.76 (1H,
dd), 3.78 - 3.53 (10H, m), 3.25 - 3.09 (10H, m), 2.91 - 2.80 (2H, m), 2.73 - 2.61 (2H, m),
1.26 - 1.15 (6H, m). NMR indicates approx 2:1 mixture of rotamers at 298K.

Example 16
15 N-[2-(Diethylamino)ethyl]-N-(2-{[2~(4-hydroxy-2~0X0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyl]amino}ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide
dihydrebromide.

0
s 0

HN H\/\NJK/\O
0 NH
M

20 a) N'-(2,2-Dimethoxyethyl)-V,/V-diethyl-ethane-1,2-diamine.



sodi um bi carbonate solution (5x1 L), water (1.5 L) and dried over
sodi um sul phate and concentrated. Gave 650g of the sub-titled
conpound. WigeedBdisVrH, 100% s c) PCT/SE2006/000927
N-[2- (D et hyl am no) et hyl | - 3-[ 2- (1- napht hyl ) et hoxy] - N- (2- oxoet hyl ) pr op
anamide. ONO /N I( Il A solution off[2-(diethylan no)ethyl] N
(2, 2-di met hoxyét hyl ) -3-[2-(1- naphthyl)ethoxy] propanam de (93g) in
DCM (270 nL) was treated dropwi se at-0OC with trifluoroacetic acid
(270 nL) over 1.5 hours. After the additio he reaction m xture was
io allowed to warmto roomtenperature andjstirred for a farther 1
hour. The reaction m xture was con Md and the residue poured
into aqueous saturated sodium Hi cm solution (1800 m.,
caution). The aqueous m xture extracted with DCM (4x400 nlL) and
t he conbi ned extracts were dried dgver magnesi um sul phate and

concentr at ed The resi due was use Qi rectly in the follow ng
reaction.

(Bt I A e S0 oA i

et hoxy] pr Qﬁép’tai@l £hpidlvitl divokdl cirhelthylateial Ifﬁﬂ'ﬂrt@]solﬂ-lﬂdl NateH@‘.zs_gyJat 20-15°C.

suspensi on, of am no-eth drox - 3H benz i
hydr ochl ordig thf( @@&onlwsd’P’iF‘P%f\%ﬁh? 551 ‘Zgﬁ gée and leff at
treated i npgQ AthieQBr Mdht.NTRe ﬁ@étﬁh'rﬁﬂﬁ%%&ﬁbﬁe@lﬁﬂﬁﬂ% palladmm on carbon

PCT/ SE2006/ 000 7 81 of NaOCH 2 i.n et hanaol g 02 nL). The bright
orange suspemsorilaibey pobEHr =r1 dihgcreasngtedabo § EPRpRAp was

dropwi se Vit iide 30ulibdady REMS. [ﬁle(élka‘?}sb%hﬁéb@%@ﬁ}hﬁh]aﬁ&i hige thd filtrate
evaporated to dryness (toluene azeotrope, 2.5L), affording 196.2g of the sub-titled

compound.
10 ‘H NMR (300MHz, CDCls): 4.48 (t, 1H), 3.39 (s, 6H), 2.75 (d, 2H), 2.69 (t, 2H), 2.57-
2.48 (m, 6H), 1.01 (ts, 6H). '

b) N-[2-(Diethylamino)ethyl}-V-(2,2-dimethoxyethyl)-3-[2-(1-

naphthyl)ethoxy]propanamide.
O

eO\(\N
OM:H
M O3

Oxaly] chloride (151 mL) was added dropwise over 45 minutes to a solution of 3-
[2-(1-naphthyl)ethoxylpropanoic acid (389 g) (Example 7 step b)) in dichloromethane (2.1
L) and DMF (0.5 mL). The reaction mixfure was stirred for a further 16 hours. The

0

15

mixture was subsequently concentrated, redissolved in DCM (1.7 L) and added dropwise
20 over 1.75 hours at 0°C to a solntion of N'-(2,2-dimethoxyethyl)-N,N-diethylethane-1,2~

diamine (325 g) and isopropyldisthylamine (551 mL) in DCM (1.7 L). The resulting

mixture was stirred at room temperature for 3 hours, washed with aqueous saturated



napht hyl ) et hoxy] - N- (2- oxoet hyl ) propanam de i n di chl or onet hane (475
m.) over 20 mnutes. The reaction was left to stir for 25 m nutes.
Sodi um t ri eedoyesiohydride s (91.5g) was then added i pocpskichedvsoz7
over 20 mnutes and the m xture then stirred for a further 50
m nutes. The reaction mixture was pourd¥ into water (1.8 L) and the
acidic solution (pH5) was washed with tert. butyl methyl ether
(TBME) (3x500 mi). The aqueous phase was basified to pH8 by the
addi ti on ebdiswlbichripmeteseiubion Cxd Borsater (AiSdl) apd driedovsdsadinh sulphate and
di chl or onef han X : i ] organi c extracts were dried
io over md ngﬁﬁﬁiséggﬁgkébgﬁggg%ﬁ@%%(fé%%ﬁ&to give a dark oil. This
was di ssol ved hﬂe4£n@&ﬁﬁtlomﬂp m.) and 48% aqueous hydrobrom c acid
(73 mL) was added. The solution was aged for 30 m nutes then
evaporated to dryness. The residue was triturated with ethanol (560
m): the . oG . i . .
vacuo gt gEWtZ}E}(}E‘g i é?(lgosol il]gﬁ\t/li\/ag1 gﬁﬂ'ﬁ%ﬁﬁ%@‘%”&ﬁ?ﬁ%ﬁ?ﬂdﬁ?m f(')o
m.) and filtered hot; the coIIectegﬁh;riglid was dried in vacuo at

f

t

50C. This material was recr(yi\t}.l\li m et hanol /water (3:1, 500
m.); after standing overni ght~theNres aRt solid was collected by
filtration and washed wth ice-cold ethangl (75 nL). Drying in vacuo
at 50C for 24hr afforded 57g of [the title donpound. 20 Exanple 17
N-[ 2- (Di et hyl am no) et hyl ] N( 2- { [\d- ( 4- hydr oxy:2- 0xqQ- 2, 3-di hydro-1, 3- ben
zot.hi azol'-7- yl)ethyl] am no}ethyl)-3-{2- t uor onet hyl ) phenyl ]
et hoxy} propanam de ditritluoroacetate HO
Benzyl N- (2, 2- di net hoxyet hyl ) -[ 2- (4- hydr oxy- 220x0% 2, 3-di hydro- 1, 3-.benz

ot hi 3201 7- Y10 REA I} RARATR R GANT AORA G BCHHAPIR 9RO927 82
naphthyl)ethoxy]propanamide (93g) in DCM (270 mL) was treated dropwise at 0°C with
trifluoroacetic acid (270 mL) over 1.5 hours. After the addition the reaction mixture was

10 allowed to warm to room temperature and stirred for a further 1 hour. The reaction
mixiure was concentrated and the residue poured into agueous saturated sodium
bicarbonate solution (1800 mL, caution). The aqueous rﬁixture was extracted with DCM
(4x400 mL) and the combined extracts were dried over magnesium sulphate and
concentrated. The residue was used directly in the following reaction.

i5 '

d) N-[2-(Diethylamino)ethyl]-N-(2-{[2-(4-bydroxy-2-0x0-2,3-dikkydro-1,3-
benzothiazol-7-yl)ethyljamino}ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide
dihydrobromide.

0
S o)

HN N~y o

o NH
3

20 A suspension of 7-(2-amino-ethyl)-4-hydroxy-3H-benzothiazol-2-one hydrochloride
(53g) in dry NMP (216 mL) was heated to 60°C and treated in one portion with a solution



0 7-(2-Am noethyl)-4-hydroxy-1, 3-benzot hi azol - 2(311) - one
hydrochloride (5.0 g, 20.2 mml) was dissolved in a mxture of MeOH
(50 ml) angommbderisds25 nm ), NaHCO3 (1.7g, 20.2 mmol) adeersefoad/dooaed
by 60% aqueous di met hoxyacet al dehyde (3.5 nl, 20.2 mmol) s and the

m xture stirred for 20 m n Sodi um cyan%fborohydrlde (91 ng, 1.6 mmol)
was added and the m xture stirred for 20 h. EtQAc (125 m ) and water
(75 m) were added, followed by NaHCO3 (1.7 g, 20.2 nmol) and benzyl
chl ori doc & DERE @23 immethanc (.02 mgndihy brighforanes suspensigusvastdopled ¢o foom 2

hashon v ftubdlatidentinited Mobbilss oited SEHGH oA HE- bl lodty k821
I 8 ;II.-(I;}ear ﬁag& GI‘WWBNF(&methDNWm | ng ?ﬁg&gmmf |(4€?5 I?Jldge%m/oas a
Lol e e T RGO Besed] 50 i S SR ittt it ighe e O A 2
DVBO- dG, B 1758 3vds thenSidiied i@ 314:1051@1 ovek 20 inut€s £Hd tﬁéhux%ﬁ‘é‘lhen%bﬁ&i foba 2H),

4.40 (t, is , .3.45 (t, I—|),326(s,6,321((1 ,271(t,
2H). Db) further 50 minutes. The reaction mrxture was poured into water (1.8 L) and the acidic

Benzyl [ 2- ¢ uﬁa/@gpgfsyw%s 5 hed Mﬁth%llﬂmﬁ@m%th%l %&g@hﬂi@zékﬁ%ﬁﬁh ).ely! |

(2- oxoet hyl fmte oto ate, é e product from
part a) ( 2oy plpserwes hasified telpHS by itlmdﬂwoao sadidgpotasBumicyrbomaie and

. ol ueksrsy il iclFoRARRe T ME M A RRe T HAa  a

and t he mox¢nmaznesiapcuiphed andcopbandrateddo girb atdatk oal. dhigpeasnitisselyedimpal e

yel low so

(5 (12 ( arten COTRE) ST Ainers o s S04 UL NGE 24054 oTE2 soT PRy a

0- was aged for 30 minutes then evaporated to dryness. The residue was triturated with
ethanol (560 mlL); the resultant solid was collected by filtration and dried in vacuo at 50.
The sticky solid was suspended in beiling ethanol (100 mL) and filtered hot; the collected

15 solid was dried in vacuo at 50°C. This material was recrystallised from ethanol/water (3:1,
500 mL); after standing overnight the resultant solid was collected by filtration and washed
with ice-cold ethanol (75 mL). Drying in vacuo at 50C for 24hr afforded 57g of the title

compound.

20 ‘ Example 17
N-[2-(Diethylamino)etbyl]-N-(2-{]2~(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyl]amino}ethyl)-3-{2-[2-(trifluoromethyl)phenyljethoxy}propanamide
ditrifluoroacetate

-

N\/sN/\,N\/
Poars

i 0

0

e
F

25 a) Benzyl N-(2,2-dimethoxyethyl)-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-
7-yDethylcarbamate



1, 3-b enzothiazol-7-yl)ethyl] carbamate ~I . 010 v\N~- N HOH O A
solution of the product frompart b) (5.5 9, 13 nmol) in THE (10 m)
was added o mor/@8dsdt i on bf NN-di et hyl et hane- 1, 2- di ani nectf/S¥00d000827 8
mmol) in THE (30ml) and stirred io for 30 m n. Sodium

triacet oxyborohydride (1.47 g, 6.9 mmB? was added and stirred for a
further 20 h. The reaction was quenched wth water, adjusted to pH7
wth 2M HCl, extracted with EtOAc (3 x 50 m ), which was washed with

brine, dried (MgSO™4), filtered andorat ed in vacua. The residue
was purified by chromat ography on s a wWith 30% (0.1%

agNH3/ MeOH) / DCM as el uent to give the sgb-gitle conmpound as a
colourless oil. 15 Yield (500 ng). Ms: lﬁ?’\grli}(we): 487 (M+1l). 1H NMR

DVBO- d6, 90C, S 8.21 - 8.09 (m 2 N3AYMmo-511), 6.79 (d, 1H),
6.70 (d, IM 5.07 (s, 2H), 1.26 6H), 3.28 (t, 4H), 3.55 - 3.36
(m 6H), 3.20 - 3.08 (m 611) 20°d)\tént-Butyl

3-[2-(2-(trifluoronethyl)phenyl)et héx t] propanoate FFF & O
2-(2-Trifluoronet hyl phenyl)ethanol (4.88 g) was treated with Triton B

(290 ul) (40M(d2°/¢,m' momhyi)W&oxymabmbm&%(mfm@m@m&iﬂe (5.0g,202
evaporation apd the resjdue . azeotro ol ue . e

m x!to ure waSmegoTas Sﬁﬂv%drf“iad%‘x‘ﬁ‘éﬁ #Mﬁ@ﬁ?@&@bg&{l Wa’ce&m&a}gg{ 478

n) was adziﬁzimﬁio%d}aed THRWEIBY 60% Al@sous Winidiastyhtaldbhil@y(s. 5801 26 D @finol)
evaporated. The 2007/ 018461 PCT/ SE2006/ 000527 84 residue_was .

purified Apddhnmitdie siraghipr Hhmin $ediem Aranpbaoberny Olaestld Bpmodorisx ane
E1 AR adROREE g MRAR; 168 BCRE T mp BURFER ) relpadn.0)
211), 2. 98ollewedbyNalCQ; (127 2,20)2 m@ok 204 bgnzyl chlogidgoarbonaetf$.0 i, 22 (¢, J
= 7.6 H, r%‘rlﬁ'&). "FheSJ:g’ixgge wils StirfdTor 221'1, %d_}l#l%ted ‘Eol_lgH'? with 2M HC), extracted with
EtOAc (3 x 100 ml), washed with brine, dried (MgSOs), filtered and evaporated in vacuo.
10 The residue was purified by chromatography on silica with 10% (0.1%
aqNH/VIeOH)/DCM as eluent to give the sub-title compound as a colourless oil. Yield
(6.0 g).
MS: APCI (+ve): 433 (M+1).
g NMR DMSO-d6, & 7.33 (m, SH), 6.74 (d, 1H), 6.67 (4, 1H), 5.06 (s, 2H), 4.40 (t,

15 1H), 3.45 (t, 2H), 3.26 (s, 6H), 3.21 (d, 2H), 2.71 (5, 2H).

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

Q.

0.0
No 0O
HO g
N
20 The product from part a) (1.5 g, 3 mmol) was dissolved in acetone (15 mi), 4M
HCl/dioxane (1.5 ml) was added and the mixture was stirred for 30 min. Toluene (20 ml)

(2-oxoethyl) carbamate



57.60 (d,"J = 6.5, 2.1 Hz, 111), 7.69 (d, J = 6.5 Hz, 111). e)
3-[2-(2-(Trifluoronethyl)phenyl)ethoxy] propanocic acid FFF &0OOH i O
The producivgofsop@sisia) (7.88 g) was dissol ved i n ACM ( 198r8Ed006/60067
TFA (40 m) was 10 added. After stirring for 2 hr the solvent was
renoved in vacuo to give the sub-title8conpound as a clear
colourless oil (7.55 g). "H NWR (300 MHz, DVsO-d6) S 2.46 (t, J = 6.6
Hz, 211), 2.99 (t, J = 6.6 Hz, 211), 3.63 (g, J = 6.7 Hz, 411), 7.44
(dd, J = 7was added dud)the Tixure(estapadated b, ghveHizg subdtit)e, compind(ds a pileyellow

Hz, 1H), 7. d =.7.2 Hz, 111). is t) Benzyl

{2-11 2-(di38ﬁﬁﬁ18¥%d8)gét hyl 1(3-{2-[2-(trifl uoromethyl)phenyl] et hoxy}
propanoyl ) am nolst ARCEH (+ve J 387 (M+1)

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

yl ) et hyl ] carbamate i 0lo HO N g OHo OFF F 20 The product from
art e . m}@é Z
ohl or | Ztle( (?gaoéﬂl%?',é i lammgﬁg%@%m’?dhpg d %y&@%ﬁ ?%pg’? %@Mh}he

m xt ure vﬂa%-bsnﬁoﬂnetplﬂol’l)eihﬂbmrbamﬁbuene (20 nl) was added and then
evaporation afforded the acid chloride. The product frompart c)
(500 ng, 1.0 mmol ) was dissol ved a mxture of WD 2007/018461

PCT/ SE2006/ 000927 85 ACM (10 nl) g THE (10 m ), Et3N (420 1, 3
nol ) was added, followed by the aci é._chl oride-(above). The m xture
was stirred for 3 h, quenched with water, and gxtracted with FEtOAc

(2 x 50 n), which was washed with brine, 7 ed~(MySo4), filtered and
evaporated in vacuo. The regjy s purified by reverse phase HPLC
wi th MeCN (0. 2% aqueous ﬁ“&

0

A solution of the product from partb) (5.5 g, 13 mmol) in THF (10 ml) was added to a
solution of N,N-diethylethane-1,2-diamine (540 pl, 3.8 mmol) in THF (30mi) and stirred
10 for 30 min. Sodium triacetoxyborohydride (1.47 g, 6.9 mmol) was added and stirred for a
further 20 h. The reaction was quenched with water, adjusted to pH7 with 2M HCl,
extracted with BtOAc (3 x 50 mi), which was washed with brine, dried (MgSOy,), filtered
and evaporated in vacuo. The residue was purified by chromatography on silica with 30%
(0.1% aqNH3/MeOH)YDCM as eluent to give the sub-title compound as a colourless oil.
15 Yield (500 mg).
MS: APCI (+ve): 487 (M+1).
g NMR DMSO0-d6, 90°C, & 8.21 - 8.09 (m, 21}, 7.32 {m, 5H), 6.79 (4, 1H), 6.70
(d, 1H), 5.07 (s, 2H), 1.26 (m, 6H), 3.28 (t, 4H), 3.55 - 3.36 (m, 6H), 3.20 - 3.08 (m, 6H)

20 d) feri-Butyl 3-[2-(2-(trifluoromethyl)phenylethoxy]propanoate

FEF
e

2-(2-Trifluoromethylphenyl)ethanol {4.88 g) was treated with Triton B (290 ul)
(40wt% in methanol). The methanol was removed by evaporation and the residue
" azeotroped with toluene (x2). The mixture was cooled in an ice bath and tert-butyl acrylate
25 (4.13 ml) was added slowly. The mixture was stirred for 4 days and then evaporated. The



s TFA) eluant to give the sub-title conpound as a colourless oil (310
ng). MsS: APCI (+ve): 731 (M¥1l). IH NWMR CDC13, S 7.62 (m 111), 7.43

- 7.29 (M wolibbrgwei3 (m 1H), 7.17 (in, 2H), 6.83 (d, p¢tisE2006/00892¢0,
111), 5.30 (s, 211), 3.76 - 2.74 (in, 2011), 2.61 (m 411), 1.30 (t,

611). is Q) 84

N-[2- (D et hyl am no) et hyl ] - N-(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-

benzot hi azol-7-yl) ethyl ]am no}ethyl)-3-{2-]2-

(trifl uor owsithw/wisaheified bytchmoualogranssen mlide weh 664 dthyl ecdete/ésoberand twegive

duct f | ved DCM (2
Fyarog m oEoRraktessbmaRdaf Beieth SR BRgDE 01 "5 ) vas maded
and the m xt UFENMR s400rviee, DBISCAbY 5 119(3;@9@ z(@am% omEzged, 9er(dJ—-

the m xture was evaporated in vacuo resi due vvas@gurlfled

reverse phad 521@1)@3\162&15, e 6 H 4H), aﬂj‘d&du& GHE) 105788 (B €9 2 bH@,elHJ,
the tit MS: APCl (+ 597
(1) 4 PR RS S 3 P AR LSRR S fa D) . 1B N9 807 28
(m 1H), 7.41 (in, 20 IH), 6.85 (d, 1H) 6.75 (d, 111), 3.70 (t,

), 8 AR by o % (20

3-[2-(3-Chl orophenyl ) et hoxy] - N-[ 2gEgti et hyl ami no) et hyl ] -N-(2-{[2-(4-hy
droxy- 25

2- 0x0- 2, 3-di hydro- 1, 3- benzot hi azo - 5’ PT am no} et hyl ) propanam de
ditrifluoroacetate WO 2007/ 018461 / SE2006/ 000927 86 Ho ~ks O O C

tert-Butyl 3-[2-(3-chl henyl ) et h te 0 00, 1/ Q
2 (35 Ol or o RAREFSBEHaLF ) 1.6 §) asclmo R DRI e e LA g e

as of
cgl ourl ess g&} ‘?ﬁ&zsgﬁ{&gﬂ}zwmglsyﬁeﬁt%%%&gﬁdg? 61. 39 (ggbgt}L 1),

2.42 (t, Jompdugl 4m cleaﬂ)coloarlg-z ofl(7.59 g
'H NMR (300 MHz, DMSO-d6) § 2.46 (t,'J = 6.6 Hz, 2H), 2.99 (t, J = 6.6 Hz, 2H),
3.63(q, J=6.7 Hz, 4H), 744 (dd, J=7.7Hz, 1H), 7.54 (d, J=7.8 Hz, 1H), 7.62 (t, ] = 7.3
Hz, TH), 7.69 (d, ¥ = 7.2 Hz, 1H). |
15
f) Benzyl {2-[[2-(diethylamino)ethyl](3-{2-[2-(trifluoromethyl)phenyl]ethoxy}
propanoyl)amino]ethyl}[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-

yDethyllcarbamate
0.0 (
N\/\NAVN\/
N 0
F
F
F
20 The product from part e) (260 mg, 1.0 mmol) was dissolved in DCM (10 mi) and

oxalyl chloride (260 ul, 3.0 mmol) was added, followed by DMF (1 drop). The mixfure
was stirred for 1 hour, toluene (20 ml) was added and then evaporation afforded the acid
chloride. The product from part ¢) (500 mg, 1.0 mmol) was dissolved in a mixture of



6.9 Hz, 2H), 3.58 (m 4H), 7.20 - 7.34 (m 4H). b)

3-[2-(3-Chl orophenyl ) et hoxy] propanoic acid CI OOH 111Z r C O 10 The
product frowmparéisen (5.25 g) was reacted using the net ROUSEXR06600927
exanple 17 part e) to give the sub-title corrpound as a purple oil
(4.81 g). | H NWR (400 MHz, DMBO-d6) 683.42 (t, J = 6.6 Hz, 2H), 2.79
(t, J =6.6 H, 2H), 358(q,J:65Hz 4H) , 719-731(m4H).
Is ¢c) Benzyl (2-{{3-[2-(3-chl orophenyl) et hoxy] propanoyl }[ 2-

(di et hyl anDed) étl]ml)]aadrﬂ"fﬁ‘}(éﬂml)sﬁ@i 430 b droomql) Mras rdied, Blowélir the d6id- b

enzot hi azol anat e WO 0184 1 PCTI/ SE2 /.000
8700 Ho. oeBlgride b TH R PREsATI R 1 OB T Fam g eI e
product fr E@E%@Hmﬁ@ml)?whﬁihtwas@asliﬁﬁﬂtﬂmmeld&&MSDd\@iﬂtereﬂ edd é@gorated
usi ng the et hod as. of . exanple 17 sub-title

conpound a@ o Thgresidue “&Slpufléﬁ‘bblgﬁ)’m‘fs%% H%J’él"‘”@’-%?w (B3% %‘Wﬁ%’s

1H NWR, / 6.75 (d,
11, 668 gﬁaelu%? i%e%ﬂe%% -ttf-corhl undas%?:ol’ouﬂes%%ﬂngﬁgp 43 (1 (211),

3.39 (t, 211), MSzﬂzP(@It(,Jrve)lJa.;(l\/Iﬁl)ls (m 6H), 2 77 (t 2H), 2.71 (t,
211), 1.19 (t,

) (5 o oy oAb 5.7.6 (m 1), 7435 7,20 (m, SHR. 738 @ L T 2
droxy-2- 0883 2,310 1y2i(d)1H),3. 36 Z2H)NB.a8 oL 74 (il 26HDHFI6} (w, 4H), 1.30 (i, 6H).

am no) et hyl ) propanam de ditrifluoroacetate The product from part d)
(330 ng, 0.47 mmol) was reacted using the nethod as of Exanpl; 17

l;\)/g r t Ag )c‘ﬁ t %)rgzvsfﬁaag%émﬁﬁil@aﬁwwm{[eqmyaﬂllxsuztm% 3aupatadB-no) . 1s
enzoth1azol—7-yl)ethyl]ammo}ethyl)~3 {2-[2~
(trifluoromethyl)phenyljethoxy}propanamide ditrifluoroacetate
The product from part £} (300 mg, 0.4 mmol) was dissolved in DCM (2 ml).
Hydrog:n bromide 30% wt solution in acetic acid (1.0 ml) was added and the mixture
15 stired for 2 hr. Toluene (10 ml) was added and the mixture was evaporated in vacuo; the
residue wa;s purified by reverse phase HPLC with MeCN/(0.2% aqueous TFA) as eluant to
give the title compound as a colourless gum (90 mg).
MS: APCI (+ve): 597 (M-+1).
_ g NvR DMSO-dé, 90°C, § 7.65 (m, 1H), 7.57 (m, 1H), 748 (m, 1H), 7.41 (m,
0 1H), 6.85 (d, 1H), 6.75 (d, 1H), 3.70 (1, 2H), 3.65 (t, 2H), 3.60 (m, 6H), 3.11 (m, 8H), 3.00
(t, 2H), 2.84 (1, 2H), 2.63 (t, 2H), 1.21 (t, 6H)

Example 18
3-[2-(3-Chlorophenyl)ethoxy]-N-[2-(diethylamino)ethylj-N-(2-{[2-(4-hydroxy-
25 2-oxo-2,3-dihydro-1,3-benzothiazol—7—yl)ethyl]éinino}ethyl)propanamide

ditrifluoroacetate



1H NV\R DMSO-d6, 90C, S 7.30 - 7.16 (m 4H), 6.85 (d, 111), 6.75 (d,
1H), 3.68 (t, 211), 3.64 (t, 2H), 3.59 (m 6H), 3.19 - 3.05 (m 8H),
2.84 (t, 2Wo2en@dscut, 2H), 2.61 (t, 2H), 1.20 (t, 611lpcEEeirzovpi2e
19

N-[ 2- (Di et hyl ami no) et hyl ] - N- (2-{[ 2- (4-.B§dr oxy- 2- oxo- 2, 3-di hydro- 1, 3-
benzot hi azol - 7-yl ) et hyl ] am no}

et hyl)-3-[2-(4-hydroxyphenyl ) et hoxy] propanam de ditrifl uoroacetate
WD 2007/ 018461 PCT/ SE2006/ 000927 88 HO S 000 @)

tert-Butyl 3-{2-]4-(benzyl oxy) phen HA(2R3NQate 0 o

2- [ 4- (Benzyl oxy) phenyl ] et hanol (3 Dl ) 'was reacted using
nmet hod as of s exanple 17 par tHod) g sub-title conpound as
a colourless oil (3.86 g). 1H NWR (})]S-QO VHz 5O d6) 6 1.38 (s, 9H),
2.40 (t, J =6.1 Hz, 2H), 2.71 (t, J& 7.4 Hz,{2H), 3.50 - 3.65 (m
4H), 5.06 (s, 2H), 6.90 (d, J = 10 Hz, 2H), 7.31] 7.45 (m 5H) b)
3-{2-[4-(Benzyl oxy) phenyl ] et hoxy} propanoi ¢ acid OH O 10 the
product frompart a) (3.86 g, 10.8 mmol) was re ng usi ng the nethod
as of Exanple 17 part e) to give the sub-title co [ound as a brown

ANl g) e ISR ppeades (L, 0055 5 e,
= 6.3 Hz, 21 1), 5.06 (s, §9 691(d,OJ 8.3\Hz, 2H), 7.14 1s (d,
J=83H, 2H, 7.30 - 7.4

(2-{(3-{2-[4- (benzyl oxy) phenyl oxy} pr opan )] 2- (di et hyl am no)
et hyl ]

3 |m] 2 g% g;%{ )e[ 2 —(4 (91{)0 enyI%et 3),(11%1 % (;) g,q nqrrngl) was ré)a%pe %gglg?nze?hod aso g’ yg)eth
5 Example 17 part d) to give the sub-title compound as a colourless oil (5.25 g).
1H NMR. (300 MHz, DMSO-d6) 8 1.39 (s, 9H), 2.42 (t, J=5.8 Hz, 2H}, 2.82 (t, T =

6.9 Hz, 2H), 3.58 (m, 4H), 7.20 — 7.34 (m, 4H).

b)  3-[2-(3-Chlorophenyl)ethoxylpropanoic acid

C|\©A,o\/TOH

The product from part a) (5.25 g) was reacted using the method as of example 17

16

part e) to give the sub-title compound as a purple oil (4.81 g).
1H NMR (400 MHz, DMS0-d6) 5 2.42 (t, J = 6.6 Hz, 2H), 2.79 (t, J= 6.6 Hz, 2H),
3.58 (g, J = 6.5 Hz, 4H), 7.19 —7.31 (m, 4H). |
15
c) Benzyl (2-{{3-[2-(3-chlorophenyl)ethoxy]propanoyl}{2-
(diethylamino)ethyl]amino}ethyl)[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
ylethyl]carbamate



WD 2007/ 018461 PCT/ SE2006/ 000927 .89 O~r O I N_M N, HOO- T_ o
0 O 6 6 The product frompart b) (300 ng, 1.0 mmol) and the product

from Exanpisg ibéromeit ¢) (500 ng, 1.0 nmol) were react edcusEmnge/docoe7
nmet hod as of exanple 17 part f) to give the sub-title conpound as a
colourless oil (360 ngy). Ms: APCl (+ve¥7 769 (Mrl). d)

N-[ 2- (Di et hyl ami no) et hyl ] - N-(2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-
benzot hi azol - 7-y1) et hyl ] ani no} et hyl ) - 3-[ 2- (4- hydr oxyphenyl ) et hoxy] pro
panam de ditrifluoroacetate 10 product frompart c) (350 ng,
0.45 mmol ) was reacted using the od as of Exanple 17 part f) to
give the title conpound as a colourl@ss_gum (80 ng). MsS: APCI (+ve):
545 (Mrl). 1H NMR DMSO-d6, 90C, 5 6.987(d, 2H) r76.85 (d, 114), 6.75

(d, 11-1), 6;66 (m 2H), 3.67 N B R7~eMhB8H), 3.17 - 3.02 (m
8H), 2.84 (t, 2H), 2.67 (m Zm(t, 13), is 1.20 (t, 6H).
Exanpl e 20 HO s O

3-[2-(2, 3-Di chl or ophenyl ) et hoxy] M 2-di et hyt@am noet hyl ) -N- (2-{[ 2- (4-
hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benzot hi azol - 7-\y ) et hyl ] am no} et hyl ) pro
panam de 20 ditrifluoroacetate WD 2007/ 018461} PCT/ SE2006/ 000927 90
HNti 0 O CL i Cl

Cl

The product from part b) (240 mg, 1.0 mmol) and the product from example 17 part
¢) (500 mg, 1.0 mmol) were reacted using the method as of example 17 part f) to give the
sub-title compound as a colourless oil (340 mg).

5 MS: APCI (+ve): 698 (M+1).
TH NMR DMSO0-d6, 90°C, & 11.21 (s, 1), 7.37 - 7.13 {m, 8H), 6.75 (d, 1H), 6.68
(d, 1H), 5.04 (s, 2H), 3.64 - 3.49 (m, 8H), 3.43 (1, 2H), 3.39 (1, 2H), 3.27 (t, 2H), 3.13 (m,
6H), 2.77 (t, 2H), 2.71 (t, 2H), 1.19 {t,6H)

10 d) 3-[2-(3-Chlorophenyl)ethoxy]-/V-[2-(diethylamino)ethyl]-/V-(2-{[2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazol-7-y)ethyl]amino)ethyl)propanamide '
ditrifluoroacetate

The product from part d) (330 mg, 0.47 mmnol) was reacted using the method as of
Exampl: 17 part g) to give the tifle compound as a colourless gum (340 mg).

15 MS: APCI (+ve): 563 (M+1).

g Nvr DMSQ-d6, 90°C, § 7.30 - 7.16 (m, 4H), 6.85 (d, 1H), 6.75 (d, 1H), 3.68 (t,
2H), 3.64 (t, 2H), 3.59 (m, 6H), 3.19 - 3.05 (m, 8H), 2.84 (t, 2H), 2.81 (t, 2H), 2.61 (1, 2H),
1.20 (t, 6H) |

20 Example 19
N-{2-(Diethylamino)ethyl]-NV-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yDethyllamino}ethyl)-3-[2-(4-hydroxyphenyl)ethoxy) propanamid;e
ditrifluoroacetate ) )



OH Ha) tert-Butyl 3-[2-(2, 3-dichl orophenyl) et hoxy] propanoate Cl
Cl1 OO ~, 0 2-(3,4-Di chl orophenyl)ethanol (4.90 g) was reacted
usi ng net hao As7Akssexanple 17 s part d) to give the supet/skdoBsnoszr
conpound as a colourless oil ( 7.42 g). 'H NVR (400 MHz, DVsO-d6) 5
1.36 (s, 911), 2.39 (t, J = 6.2 Hz, 2Hg 2.97 (t, J = 6.8 Hz, 211),
3.60 (q, J = 6.8 Hz, 4H), 7.27 (t, J = 7.7 Hz, 1H), 7.35 (dd, J =
7.6, 2.1 Hz, 111), 7.49 (dd, J =8.5, 2.1 Hz, 1H). 10 b)

3-[2-(3, 4-Di chl orophenyl ) et hoxy] propanoi c acid.~Cl CIO0OH ~ O The
product frompdrt a) (7.42 g) was aq\,t\le}j\u i ye nmet hod as of
exanple 17 part e) to give th itTe i}i)ound as a colourless
oil (7.13 g). "H NWR (300 MHzp de) *242 (t, J = 6.9 Hz, 211),
2.80 (t, J =6.9 Hz, 2H), is 3. - 3.62 ( 411), 7.24 (dd, J =
8.3, 2.0 Hz, 111), 7.50- 7.53 (m c) Benzyl

{2-1{3-[2-(2, 3-di chl oro- phenyl ) et hoxy] propanoyj } - (2- di et hyl am noet hyl

) am noj]ethyl}-[2-(4-hydroxy-2-oxo-2, 3-di hy | , 3- benzot hi azol -7
yl ) et hyl ] carbamate WD 2007/ 018461 PCT/ SE2006/ 927 91 I~0Ooci s
cl >=0N OH H The product frompart b) (195 , 0.74 nnm ) was

di ssolved in DCM (7 m) and oxalyl chloride (8 ng, 127 ul, 1.48 mn

1) added, ,I)Ol féf?—%gyl gy{zqyfwg&y}ﬂx})phlﬁﬁ]é@ﬂ&&ty}gx%panoate

o}
J )
O S
~O
2-[4-(Benzyloxy)phenyllethanol (3.4 g, 14.8 mmol) was reacted using method as of
s example 17 patt d) to give the sub-title compound as a colourless oil (3.86 g).

TH NMR (300 MHz, DMSO-d6) & 1.38 (s, 9H), 2.40 (t, J= 6.1 Hz, 2H), 2.71 (1, T =
7.4 Hz, 2H), 3.50 — 3.65 (m, 4H), 5.06 (s, 2H), 6.90 (d, J = 10 Hz, 2H), 7.31 - 7.45 (m, 5H)

b) 3-{2-[4-(Benzyloxy)phenyl]ethoxy}propanoic acid
) 0]

@_\0 O/__)‘-—OH

rhe product from part a) (3.86 g, 10.8 mmol) was reacted using the method as of

10

Example 17 part ¢) to give the sub-title compound as a brown solid (3.81 g).
1H NMR (300 MHz, DMSO0-d6) & 2.43 (t, J = 6.5 Hz, 2H), 2.71 (£, = 7.3 H;, 2H),
3,52 (t, T= 7.6 Hz, 2H), 3.59 (t, T = 6.3 Hz, 2H), 5.06 (s, 2H), 6.91 (4, T = 8.3 Hz, 2H), 7.14
15 (d,J=8.3 Hz, 2H), 7.30 — 7.45 (m, 5H)

¢) Benzyl (2-{(3-{2-[4-(benzyloxy)phenyl]ethoxy}propanoyl)[2-(diethylamino) ethyl]
amino}ethyl) [2~(d-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-yDethyl]carbamate



was stirred for 1 hour, evaporated to dryness and the residue
azeotroped wth toluene (x2) s to afford the acid chloride. The
product frowomkanpde 17 part c¢) (360 ng, 0.74 nmol) waspcusezmod/ooead7i n
THE (9 m) and N-ethyl-N-isopropyl-2-propanam ne (Hunig's base) (183
ng, 247 ul, 1.42 mol) added. The nmi xB%ire was cooled in an ice bath.
The acid chlori,de (above) was dissolved in THE (5 ml) and added
dropwi se to the amine mixture. After stirring under nitrogen

overni ght, solxegt was renoved in vacuo, and residue purified on a to
silica cartri .@] eluting with 3% 0.7 nethanolic amonia: 97% DCM t o
give a the sub title corrpound as clear oil/gum (249 ng) which was
used wi t hout urthe‘q’ purifi cﬁl on in the next step. MrH=731,

ydr oxy-2- &Xo-2, 8- di hydr o} 1, 3- benzot hi azol - 7-yl ) et hyl am no]

et hyl }propananﬂ{ ditriflgoroacetate The product frompart c) (249
ng, 0.34 mn 1) Yas react ed usi ng the nethod of Exanple 17 part f)
to give the title conpound as a colourless gum (167 ng). 20 Ms: APCI
(+ve): 597 (Mr1) 111 NWR ( MHz, DMBO-d6, 90C) 5 1.20 (t, J = 7.7

M H=729. is o
3-[2-(2,3-Di ¢ rophe %thoxy] N-(2-di ethyl ami noet hyl ) -N-{2-[2-(4-h

Hz, 611), 2.62 (t, J = 7.7 , 211), 2.81 (t, 7 = 7.1 Hz, 4H), 3.11-
3.17 (m 1011), 3.55 - 3.66.¢m 8H), 6.74 - 6.77 (m 111), 6.85 (t,
J=6.4 H, Ili), 7.24 (d, {7 = 8.6 Hz, 1H), 7.53 (d, | = 9.4 Hz,

211), 8.60 (s; 1H), 8.794% 1H), 9.25 (s, 0.511), 9.59 (s, 0.511),

10.14 (d, J = 8.8 Hz, IH\21.74 (d, J = 8.8 25 Hz, 111). WO
2007/ 018461 PCT/ SE2006/ 000927 92 Exanpl e 21

3- [ 2- ( 2- Br ono- Theptdunx/fpdre pyit pp300me] 1.8ojrael] aiddhhplodwit fiopeEaple N ( 2-

(4 hydr oxyPE-B90558 1 Rewgvire eyt s 2isos 5 pf eyl e )
propanam dge suh-tleciopdpoand akea ddlouriessoil360 hg).! ~a 0  Br

5 MS: APCI (+-ve): 769 (M+1).

d) N—[Z-(Diethylamino)ethyl] -N-(Z-{[2~(4-h§droxy—2—oxo-2,3-dihydro-1,3-
benzothiazol-7-yl)ethyllamino}ethyl)-3-[2-(4-hydroxyphenyl)ethoxy]propanamide
difriflueroacetate
10 The product from part ¢) (350 mg, 0.45 mmol) was reacted nsing the method as of
Example 17 part f) to give the title compound as a colourless gum (80 mg).
MS: APCI (+ve): 545 (M+1).
IHMDMSO'(IG 90°C, 3 6.98 (d, 2H), 6.85 (d, 1H), 6.75 (d, 1H), 6:66 (m, 2H),
3.67 (t, 2FD), 3.57 (m, 8H), 3.17 - 3.02 (m, 8H), 2.84 (¢, 2H), 2.67 (m, 2H), 2.61 (t, 2H),
15 1.20(t, 65D

Example 20
3-[2-(2,3-Dichlorophenyl)ethoxy]-V-(2-diethylaminoeethyl)-/V-(2-{[2-(4-
hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-ylethyl] amino}ethyl)propanamide

20 ditriflnoroacetate



a) _
Benzyl (2, 2- di net hoxyet hyl ) [ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-benzoth
i azol - 7- yiWoetobydipear bamate oto o_ | N~O HO H O 60% ABCESER06/000927
di met hoxyacet al dehyde (7.0 ni, 40 mml% was added dropw se over 1 to
mnto a solution of 0 '

7- (2- am noet hyl ) - 4- hydr oxy- |, 3- benzot hi azol - 2(3H) -one hydrochl ori de
(10.0 g, 40 mol) in a mxture of THE (100 mM) and water (50 m). The
reaction was stirred for 30 mn, Ac@fn(>4 m, 40 mol) added,

foll owed by sodi um cyanoborohydride #5.1g, 80 mmol) and stirred for
20 h. The m xture was quenched W t{ n ), EtQAc (100 m)
added, followed by NaHCO3 (13.6 Y, 169 mmol) the 15 m xture
stirred for 15 min. Benzyl chlorfdocarbonat® (6.0 ml, 40 nmol) was
then added and the reaction s d for a further 3 h. The mixture
was adjusted to pH7 with 2M H xPracted with Et OAc (3 x 100 m),
washed with water and brine, drijed (MSOH), filtered and evaporated
in vacuo. The residue was purified by chronmatography on silica with
10% (0.1 doragBdiyldeR-2, Ddivhhsomieuplethoxy]ppopensdie sub-title conpound
as a colourless oil. 20 Yield (§ 0 g). Ms: APCl (+ve): 433 (M:l). WO
2007/ 018461 PCT/ SE2006/ 000927 97 , DVMBO-d6, S 7.33 (m
5H), 6.74 (d, 1H), 6.67 (d, &l A.40 (t, 1H), 3.45
(t, 211), 3.26 (s, 6H), 3.21 ( , 4, 2H). b) Benzyl
(2-{N-[2-(diethyl am no)ethyl]-NYtert-butoxycarbonyl)am no}ethyl)[2-(

i hydr achi of 1 d2-CageiEmRERIeTiong (IS R Rac i TR b AR P AR L7
(5.5 0,5 13RW) diva'dhs s6lb-586 bivagbund 286 E310RERsE 6074 k). 4M
'H NMR (400 MHz, DMSO-d6) § 1.36 (s, 9H), 2.39 (t, J= 6.2 Hz, 2H), 2.97 (t, T =
6.8 Hz, 2H), 3.60 (q, T = 6.8 Hz, 4H), 7.27 (t, ¥ = 7.7 Hz, 1H), 7.35 (dd, T = 7.6, 2.1 Hz,
1H), 7.49 (dd, ¥ = 8.5, 2.1 Hz, 1H).

10 b) 3-[2-(3,4-Dichlorophenyl)ethoxy]propanoik: acid
cl

CIU\,O\(\[gOH

The product from part &) (7.42 g) was reacted using the method as of example 17
part €) to give the sub-title compound as a colourless il (7.13 g).
YH NMR (300 MHz, DMSO0-d6) § 2.42 (t, ¥ = 6.9 Hz, 2I1), 2.80 (t, ] = 6.9 Hz, 2H),
15 3.56-3.62 (m, 4H), 7.24 (dd, T= 8.3, 2.0 Hz, 1H), 7.50 - 7.53 (m, 2H)

c) Benzyl {2—[{3-[2-(2,3-dichloro—phenyl)ethoxy]propanoyl}-(2-diethylaminoethyl)
aiilino] ethyl}-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazel-7-yDethyl] carbamate



HCl / di oxane (15 m ) added and the whole was 'stirred for 30 mn.

Tol uene (100 mM) was added and the m xture evaporated to afford the
al dehyde. wWotoRi/@mdvy! et hane- 1, 2-di anine 10 (3.64 n, 26roIveEd06aams927

di ssolved in THE (100nl) and a solution of the above al dehyde in THE
(100 M) was added to it dropw se over?45 nin. AcOH (3.0 M, 52 mmol)
was added and the m xture stirred for 15 mn. Sodi um

triacet oxyborohydride (5.4 g, 26 mol) was added and the m xture
stirred for a further 20 h. Wat (50 m) was cautiously added and
stirred for 15 mn, then Et3N ( paty~52 mmol ) was added, foll owed
by BOC20 (5.5 g, 26 is nmmol) an stlr ed for 3 h. Further water (100

m ) was added and the m xture sexr jth EtOAc (3 x 100 m).
The conbined extracts were wasfeld W vvater n brine, dried
(MgS™), filtered and evaporateg in vacuo s reS| due was purified
by chromat ography on silica w s10% (0. 1% ag®H3/ MeOH) / DCM as el uant
to give the sub-title conpoun XCcol ourless oil. Yield (6.0 g).

20 MB: APCl (+ve): 587 (M¢l). 1H MVR DVMBO-d6, 90C, S 7.32 (m 5H),
6.73 (d, 1H), 6.67 (d, 1H), 6.1%' (s, 1H), 5.05 (s, 2H) . 3.40 (t.
2H), 3.09 (m i) produddSrotipartt))(192mg M. 14 mmdt))was Aisd@védrin TREM(7 InlBdhd( s,

) Fzg?dgéﬂmh%dﬁéiémylﬁéﬂa 1148 mreDiediod folloedt b PMB (G5 BHomiagg

0- 1, 3-beRzotiiidazel 1 o, & Bbékeh(%@ﬂﬁﬁé@taﬁd ﬂieh&’s‘i’d&%ﬂédﬁrobéjcﬁwmmuene (x2)
2007/ 018461 PCT/ SE2006/ 000927 94

product f ﬂQ)aﬁqué the agid ¢hdorglegTheypy oﬁ%frymwa%mnlp 44 @W éh(3i59| g, 91(751 PH’F@) WFS

ggc\i/l E %go\/\/ﬁﬂ}" e was ﬂ%ﬂdéﬂég w t%&lﬂ\ﬁﬁgg%ﬂ%bx%%i&ﬂ:&% @—\gﬁ] ofeﬁ%d g

m xt ur e ezdpok axedunol) eddedoTheaixiurg wahenolesl is abiceibathe Theappbehietides a

3100 (m SRapvelsiegSmppbd 3re (ol ddacg O SHRAtlRe mBlle. Refl 21 -

stirring under nitrogen overnight, solvent was removed in vacuo, and residue purified on a

10 silica cariridge, eluting with 3% 0.7 methanolic ammonia: 97% DCM to give a the sub-title

compound as clear oil/gum (249 mg) which was used without further purification in the
next step. '
M+H=731, M-H=729.

15 d) 3-[2-(2,3-Dichlorophenyl)ethoxy]-N-(2-diethylaminoethyl)-N-{2~[2-(4-hydroxy-2-
oxe-2,3-dihydro-1,3-benzothiazol-7-ylethylamino]ethyl}propanamide
ditrifluoroacetate

The product from part ¢} (249 mg, 0.34 mmol) was reacted using the method of
Example 17 part f) to give the tifle compound as a colourless gum (167 mg).
20 MS: APCI (+ve): 597 (M+1)
'H NMR (400 MHz, DMSQ-d6, 90°C) & 1.20 (t, J = 7.7 Hz, 6H), 2.62 (t, 1=7.7
Hz, 2H), 2.81 (t, T =17.1 Hz, 4H), 3.11 - 3.17 (m, 10H), 3.55 - 3.66 (m, 8H), 6.74 - 6.77 (m,
1H), 6.85 (t, J= 6.4 Hz, 1H), 7.24 (d, J = 8.6 Hz, 1H), 7.53 (d, T = 9.4 Fz, 2H), 8.60 (s,
1H), 8.79 (s, 1D, 9.25 (s, 0.5H), 9.59 (s, 0.5H), 10.14 (d, J = 8.8 Hz, 1H), 11.74 (d, T = 8.8
25 Hz, 1H).



(d, IH,5.07 (s, 2H), 1.26 (m 6H), 3.28 (t, 4H), 3.55 - 3.36 (m
6H), 3.20 - 3.08 (m 611) 10 d)

tert - But yl @« @e@s4set hoxyphenyl ) et hoxy] propanoate O OQPCT/SE2006/000927
2- [ 3- Met hoxyphenyl ] ethanol (1.0 g, 6.57 mmol’) was reacted using the
met hod of Exanple 17 part d) to give the sub-title conpound as a
colourless oil (1.7 g). "HNWR DV5O-d6 S 1.38 (s, 911), 2.40 (t, J =
6.9 Hz, 2H), 2.75 (t, J = 7.5 Hz, 2H), is.3.57 (t, J = 6.9 Hz, 2H),
3.58 (t, J = 6.2 Hz, 2H), 3.72 (s, Skpmple2¥3 _ 5 76 (m 111), 6.78 -
6.80 (m 211), g 49} T -N-I2-(di i N-2-{2~
3 2- (3 Mot o e e Moy B oL V- o5t agin eV 22
from part (@hydoxy-2g9x062,8-dilysdrp-igrbenzethiazolt 7vdietyllaminolethyhpropanamide
Exanpl e 17, t .o give the sub-title conpound as a brown solid
(1.5 g). T AR (m 1H), 6.77 (m 311), 3.73 (s, 311),
3.59 (m 4H), 2.76 (t, 2H), 2.43 (t, 2H). V\Dr2007/018461

PCT/ SE2006/ 000927 95 f) Benzyl [ 2z( @\-/(,\di thml\gm' no) et hyl ] {3-[ 2- ( 3-
(et hoxyphenyl ) et hoxy] pr opanoy yl

[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hyg
earbamate oto HO9 s 0 Ho0 O ct frompart e) (120 ny,
0.52 mmmol ) was dissolved in DCM'( ), oxal chloride (260 I, 3.0
mol ) was added, followed by DM (1 drop). The m xture was stirred

hi azol - 7-yl ) et hyl ]

for 1.25 h, evaporated to dryness and t heBregique azeotroped with
toluene (10 m) to give the acid chloride. (g,toduct frompart c)
(290 ng, 0.52 mml) was dissolved in aio mxture of water (10 m)

13 51 (0l BB R 230, Bt b

chl ori de gieiaglleatamate DCM (10 m ), dropwi se over 5 nmin and the whole
was stirred for 20 h. The m xture was

L
HO s
ing
60% Aqueous dimethoxyacetaldehyde (7.0 ml, 40 mmol) was added dropwise over 1
10 min to a solution of 7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one
hydrochloride (10.0 g, 40 mmol) in a mixture of THF (100 ml) and water (50 mi). The
reaction was stirred for 30 min, AcOH (2.4 ml, 40 mmol) added, followed by sodium
cyanoborohydride (5.1g, 80 mmol) and stirred for 20 h. The mixfure was quenched with
water (50 ml), EtOAc (100 ml) added, followed by NaHCO; (13.6 g, 160 mmol) and the
15 mixture stirred for 15 min. Benzyl chloridocarbonate (6.0 ml, 40 mmol) was then added
and the reaction stirred for a further 3 h. The mixture was adjusted to pH7 with 2M HCI,
exiracted with EtOAc (3 x 100 ml), washed with water and brine, dried (MgSOy), filtered
and evaporated in vacuo. The residue was purified by chromatography on silica with 10%
(0.1% agNHz/MeOH)/DCM as eluant to give the sub-title compound as a colourless oil.
20 Yield(6.0g).
MS: APCI (+ve): 433 (M+1).



extracted with DCM (2 x 50 m), the conbined extracts were washed
with brine, dried (Na2SO4), filtered and evaporated to give a gl assy
gum Puri f weedoppeisdyy chromat ography on is silica el uti ngewskdeoskddaoz7

0. 7M net hanol i ¢ ammoni a in DCM gave the sub-title conpound as a
clear colourless film (140 ng). MS: APCP3 (+ve): 693 (M+1). 1H NMR
(400 Mz, DMSO;! S 7.32 (m 5H) 713(m IH, 6.74 (m 4H), 6.67 (m
1H), 5.04 (s, 1211 3.71 3H), 3.59 (m 411), 3.41 (m 211), 3.34
(m 21-1), 3.2 XMR 400 M za(DMS@deG( h7-381(n), SH), 604 {4,2K87 6.61(a,6H), 50698

gm[ 2 (H)z 2 S 540G H 3R Ch S 085N 200 A 2 o) et hyl ] - N ( 2-

{[2-(4-
panan de. B PO B dap e N e ul e GO no B (.

product sf r apaRRyi2-6Ro-1,3 by o-103-HEnzbTHRAzb]- fﬂgﬂfz oﬂ‘%fd}ﬂ Wg@ﬂg%@g ).

Hydr ogen brom de 30% wt sol ution in acetlc

and the sol uti s stirred for 3 h. Toluene (10 mM) was added,

vol atiles were orated ip vacuo and the residue purified by
HPLC

reverse phase mn Lh MeQN (0. 2% aqueous TFA) as eluant. The 5
product fractions e co |ned and evaporated in vacuo, and the

resi due vvas 50% aqueous EtOH, 48% aqueous HBr (200 |)
was added in eva ated in vacuo. The residue was azeotroped
wth EtCH 2) a the Mrturated with EtOH to give the title
conpound as a &o pur | ess id (80 ng). Ms: APClI (+ve): 637 (M+l). co

1H NVR (400 MHz, DI\/BO) 8964(3 IM 7.43 (d, 1Hy, 6.92 (d, 1H),
6.87 (d, 111),THe preductfroftart a3 (Y5g,(1S, midbi) waadﬁeows@méwtone?gﬁﬁnﬂ 859

(m 4H), rlgflglfxw](% % am and tzne w%olg was st'i_lDred t%r 9(? mgn Toluene (1 00 ml) \gvas

6 Exa
N-H% g Di emyddaahﬁmb ikiureSevlagoreRd id ar@paamehy®t NoxvietNéiRared 4-Amhugdr 0
oxo- 2, 40 di (A8l 26 Swal)wat fisselsrLiy THEF (190Ry) ashersofusion pf thobpeerikdefuts in
di hydr obr Of'iiﬁ%l({d\tlﬁl) wathadba it dropwise over 15 min. AcOH (3.0 ml, 52 mmol) was added. -
and the mixture stirred for 15 min. Sodium triacetoxyborohydride (5.4 g, 26 mmol) was |
added and the mixture stirred for a further 20 h. Water (50 ml) was cautiously added and
stirred for 15 min, then Et;N (7.2 ml, 52 mmol) was added, followed by BOC,0 (5.5 g, 26
15 mmol) and stirred for 3 h. Further water (100 ml) was added and the mixture was extracted
with EtOAc (3 x 100 mI). The combined exfracts were washed with water and brine, dried
(MgSO;;), filtered and evaporated i vacuo. The residue was purified by chromatography
on silica with 10% (0.1% aqNH;/MeOH)/DCM as eluant to give the sub-title compound as
a colourless oil. Yield (6.0 g).
20 MS: APCI (+ve): 587 (M+1).
1y NMR DMSO0-d6, 90°C, & 7.32 (m, SH), 6.73 (d, 1H), 6.67 (d, 1H), 6.13 (s, 1H),
5.05 (s, 2H), 3.40 (, 2H), 3.09 (m, 6H), 2.98 (m, 4H), 2.70 (t, 2H), 2.46 (m, 2H), 1.38 (s,
9H), 0.96 (t, 6H)

25 c) Benzyl (2-{[2-(diethylamino)ethyl]amino}ethyl)[2-(4-hydroxy-2-0xc-2,3-dihydra-
1,3-benzothiazol-7-yl)ethyl]carbamate dihydrochloride



OF NOOH a) tert-Butyl 3-[2-(3-fluorophenyl)ethoxy]propi onate
?002( 20 1-(3-Fluorophenyl)ethanol (850 ng) was reacted using nethod
as of Examploeodrorsfpart d) co give the sub-title conpoundcasemosioear,
colourless oil (1.55g). WO 2007/018461 PCT/ SE2006/ 000927 97 'H NWR
(400 MHz, DMSO-d6) S 1.36 (s, 9H), 2.3994t, J = 6.4 Hz, 2H), 2.80 (t,
J = 6.9 H, 2H), 3.58 (q, J = 6.0 Hz, 4H), 6.99 (t, J = 10.4 Hz,
11-1), 7.06 (d, J = 9.4 Hz, 2H), 7.26 - 7.32 (m 1H) s b)
3-[2-(3-Fl uorophenyl ) et hoxy] propangi acid ~ COH | / OF The
product frompart a) (1.55 Q) vvased usi ngthe nmet hod as of

u as a purple oil
Y% 6.8 Hz, 211), 2.83
NG, A7. 02 (t, J = 10.2 Hz,
, 1H) Hc) Benzyl

Exanple 17 part e) to give the sub-title conp
(1.5 g). "HNWR (300 MHz, DMBO d6) 5 \p’g’

(t, J =6.8 Hz, 2H), o0 3.59- 3. &¢
1H), 7. 09(d, J=8. OHz, 2H) , 7. 32(q, J=1. 6l
[ 2- ((2-di et hyl am noet hyl)-{3-[#2(3

~ 'S ]
f1 uor ophenyl ) et hoxyj propanoyl } am rDbj(et hyl ] -[2- (4- hydr oxy- 2- oxo- 2, 3-di
hydro-1,3- is benzothiazol-7-yl)et hyP] carbamate ~-N* O ~ \ OxN'i N~O /
O SF The product from part b) (6.0 g, L0 mmol) was dissolved in a mixture of DCM (100

mal) and MeOH (10 ml), then 4M HCl/dioxane (20 ml) was added and the whole was

stirred <or 3 h. Toluene (50 ml) was added and the mixture evaporated in vacuo leaving the

5 sub-title compound as a gum (7.0 g).
MS: APCI (+ve): 487 (M+1).
1y v DMSO0-d6, 90°C, 6 8.21 - 8.09 (m, 2H), 7.32 (m, 5H), 6.79 (d, 1H), 6.70
(d, 1H),5.07 (s, 2H), 126 (1, 6H), 3.28 (t, 4H), 3.55 - 3.36 (m, 6H), 3.20 - 3.08 (m, 6H)

10 &) feri-Butyl 3-[2-(3-methoxyphenyl)ethoxy]propanoate

S

2-{3-Methoxyphenyl]ethanol (1.0 g, 6.57 mmol) was reacted using the method of
Example 17 part d) to give the sub-title compound as a colourless oil (1.7 g).
"H NMR DMS0-d6 & 1.38 (s, 9H), 2.40 (t, = 6.9 Hz, 2H), 2.75 (t, 1 = 7.5 Hz, 2H),
15 3.57(t J=6.9 Hz, 2H), 3.58 (1, ] = 6.2 Hz, 2H), 3.72 (s, 3H), 6.73 - 6.76 (m, 1H), 6.78 -
6.80 (m, 2H), 7.17 (t, T = 8.0 Hz, 1H)

e) 3-[2-(3-Methoxyphenyl)ethoxy]prepanoic acid

/@\/\ 1
\.0 O/\)l\OH

20 The product from part d) (1.7 g, 6.0 mmol) was reacted using the method of
Example 17 part ¢) to give the sub-title compound as a brown solid (1.5 g).
‘H NMR DMSO-d6 § 7.17 (m, 1H), 6.77 (m, 3H), 3.73 (s, 3H), 3.59 (m, 4H), 2.76
(t, 2H), 2.43 (t, 2H).



>=0 N OHH The product frompart b) (104 ng) was .di ssolved in DCM (5
m ), and oxalyl chloride (84 ul) was added, followed by DVF (4 ul).
The sol uti e wasekdsen stirred for 1.25 h. The m xture woassemapmoeyed
to dryness, and the residue was azeotroped twice with 20 tol uene to
afford the acid chloride. Redissolved P8 THE (5 ) it was added
dropwise to a solution prepared as follows: a solution of the
product fromexanple 17 part c¢) (5.14 m; O 1Min nethanol) was
treated with triethylamne (217 ul). Solvents were renoved in vacuo

to give a Wite iL,GKy.. Spli d of triethylam ne HCl and

am ne freﬁ%@lﬁ"@ﬁeﬂé%ﬁ?’ F‘“&@ %g jJ(Jzeg’ended in THE (7 mM) and
cooled in (ﬁ{kmﬁﬁpﬁﬁi etliokg]paopaidyliambio)tetiey 2% (b ydioxf2euiod;3-ditgetio-and
t hen Huni g base (334 ul ). was added. After stirring for 3 days WD
2007'01846113'PGHW§E%’(§€M]F“ &t er was added to dissol ve
triethylam ne hydrochloride and 2M HC1 was added until the solution
was at pH 7. The m xture was extd with ethyl acetate (x3), and

t he conbi ned organics were dried q2SM), filtered and evaporated
to give an orange oil (140 ng). Th|s° terlal pas purified by

chromat ography on silica elutin aﬁ I\N@t hanolic 5 anmoni a
in DCMto give the sub-title co ellowoil (78 ng). NE
APCI (+ve): 681 (M) d) HO J\g

N-(2- D et hyl am noet hyl ) - 3-[ 2- ( 3- fﬂ—@orophenyl gt hoxy] - N-{2-[2- (4-hydro

Xy- 2-

oxo0- 2, 3-di hydro- 1, 3-benzot hi azol - 7-yl ) et hyl am no] et hyl } pr opanam de

i 0 di hydrobrom de The product frompart c) (2 ng) was reacted using
the nethod of Exanple 21 part g) to give the e conmpound as a
white solid (96 ng). Ms: APCI (+ve): 547 (Mt1l) ' HTNWR (400 VHz,
DMSO-d6 S 1.26 (t, J = 7.3 Hz, 6H), 265(tJ—64 2H)

2.84 (t, J = Tthehrdduct b pait eP0i20tmg, §.52 0Bmol) kias dissotyed ig DM (i) oxalyii 4

o b ipideddtsi 8 Do vy adied plipired rphiny Gop) the nfdinghd D
ﬁB , 7.31 tﬁ-{ld f%é‘%?h Cvbfforatdlo drdndiRardihe foblkiue BacdBofet witifoluehd (183ul) @
- give the acid chioride. The product from part c) (290 mg, 0.52 mmol) was dissolved in a
10 mixture of water (10 ml) and DCM (10 ml), solid NaHCO; was added (260 mg, 3.1 mmol)
and the mixture was stirred vigorously. To it was added the above acid chloride dissolved
in DCM (10 m]), dropwise over 5 min and the whole was stirred for 20 h. The mixture was
extracted with DCM (2 x 50 ml), the combined extracts were washed with brine, dried |
(Na2S0y), filtered and evaporated to give a glassy gum. Purification by chromatography on
15 silica eluting with 10% 0.7M methanolic ammonia in DCM gave the sub-title compound as
a clear colourless film (140 mg).
MS: APCI (+ve): 693 (M+1).
Iy NMR (400 MHz, DMSO) & 7.32 (m, 5H), 7.13 (m, 1H), 6.74 (m, 4H), 6.67 (m,
1H), 5.04 (s, 2H), 3.71 (s, 3H), 3.59 (m, 4H), 3.41 (m, 2H), 3.34 (m, 2H), 3.25 (w, 4H),
20 271 (m, 6H), 2.50 - 2.37 (m, 6H), 0.93 (m, 6H)

2) 3-[2-(2-Bromo-5-methoxyphenyl)ethoxy]-N—[2-(diethylamjno)ethyl]—N—(Z-{[Z—(4—-
hydroxy-z-oxo-2,3-dihydro-1,3-benzothiazol—7-yl)ethy1] amino}ethyl)propanamide
dihydrobromide



20 N-(2-Di et hyl am noet hyl ) - N-{2- E2- ( 4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-
benzot hi azol - 7-yl ) et hyl am no] et hyl }-3-(2-net hyl - 2- phenyl propoxy) pr op
anam de diseystphieswri de *N* HN - ~O4 O S>=0 N H OH pgr/beiobed@udy|
3- (2-net hyl - 2- phenyl pr opoxy) propanoi c acid c>coit 25 WD 2007/018461
PCT/ SE2006/ 000927 99 2- Met hyl - 2- pheny®é propan-1-01 (1g) was reacted
usi ng nethod as of Exanple 17 part d) to give the sub-title conpound
as a clear, colourless oil (305 ng). iH NWVR (400 MHz, DVMSO-d6) 6 1.23

(s, 6H), 1.37 (hep@koctfBuspart (120 me..18 waol) seeifissdivalinBCMAS ). 3. 55
( t J = 6. ]_g)é;‘z@n %??nfudg 3@39 Iylgt sb]i\#? gz)acgtxc deid é'@ ml)@a% 7adcﬁéd and the solmiondwas

f (2 IVEt hxshgré’%%ﬂggmyimmeﬁmmhﬂ) Wgs&dﬁdbd; vabititks @;eré}v}gpmra@d't'ﬁlﬁaqab@{idlﬂt
rompart a was reacted usjin as e

o part opeddioquaBed b e phs EPLoTHGLMACHLD 2 o r BT AY e e - 1
NNR (3 0 %@%%?@We%%oﬁﬁméé antﬁéﬂagoxgte&?n Mcuo Jan&ﬂfblémhﬁe Wgs]—ciﬁsolv@dﬂﬁ
7 8 Hz ZH})A gtu&is(EiOHJ 4&%9:1@60115—&]31‘2}0}) u,lkwas) a@g@@d agam evaporated m vacuo

o e i i SRR g,
hyl j car bar@@owfd} a colourless solid (80 mg).
MS: APCI (+ve): 637 (M+1).
0 L NMR (400 MHz, DMSO) 5 9.64 (s, 1H), 7.43 (4, 1H), 6.92 (&, 1H), 6.87 (&,
1HD), 6.76 (m, 3H), 3.75 (s, 3H), 3.72 (m, 4H), 3.68 - 3.59 (m, 4H), 3.24 - 3.10 (m, 6H),
2.88 (m, 4H), 2.65 (t, 25), 1.24 (t, 6HD).

Example 22
15 . N-(2-Diethylaminoethyl)-3-[2-(3-fluorophenyl)ethoxy]-/V-{2-[2-(4-hydroxy-2-
0x0-2,3~dihydro-1,3-benzothiazel-7-yl)ethylamino]ethyl}propanamide
dihydrobromide
’ /\N S~
HNT™ N\f(\/ 0\/\©
0
F
s>= 5

N
H
OH

a) tert-Butyl 3-[2-(3-fluorophenyl)ethoxy|propionate

@Noqoﬂ/

1-(3-Fluorophenyl)ethanol (850 mg) was reacted using method as of Exarople 17

20

part d) o give the sub-title compound as a clear, coloutless oil (1.55g).



OXNMiN-I O N~-O H OH The product frompart b) (108 ng) and the
product from Exanple 21 part c¢) (5.14 m; 0. IMin nethanol) were
react ed usweobhmsset hod of Exanple 22 part c) to give poEsE006/000927
sub-title conpound as a brown gum (170 rrg) MB: APCl (+ve): 691

(M+1l) d) N

(2-Di et hyl am noethyl) N-{2-[2-(4- hydroxy 2- 0x0- 2, 3-di hydro-1, 3-
benzot hi azol - 7-yl ) et hyl am noj et hyl } - 3- ( 2- net hyl

2- phenyl pr opoxy 406 MElz, DHISQI ﬂﬂ)cﬁrkﬂﬁ(w;ﬁfﬁ)&ﬂﬂ@(ﬁﬂ)@ﬂ@ﬂB%ﬂ,zso 1, )=

PCT/ SE2006/ du a was react ed
usi ng the ngogzgéz%falggﬂ‘rgl eeo(E% %‘é §é)§€foﬁé}4% ﬁlﬁ dﬂTP&
compound ag.2é -WB2t(em, s8)i d (56 ng). MS: APCl (+ve): 557 (Mrl) |H, NI\/R
(400 MHz, DMSO-d6) 8 1.19 (g, J = 6.5 Hz, 6H), 1.24 (s, 6H), 2.57 -
2.62 5 (m 2H), 2.79 - 2.85 (m 2H), 3.04 - 3.18 (m 10H), 3.45 (d,

J = 5. 54tp2 3. 64 oH). 6.73 -
5.77 (m 11 mséﬁ(ﬁh‘mr‘%"m’m xﬂgp“faﬁ"é%c‘fg (m (m H)7 25 - 7.30

2H), 7.36 (d, J 81Hz .A fB{)I 861(s 1H); 9.19
, J = 106.5 .Hz, 11-1), 10. 08 @ IM 11.74 (d, J = 8.8
1H) 10 Example 24

NN
Q3

1[2 (2, 6-Di chl orophenyl ) et hoxy] - & ( 2- di et hyI am noet hyl)-N-{2-[2-(4-h
roxy- 2-oxo-2, 3-di hydro | , 3-benzot hi azol - 7-yl) et hyl am no]
hyl } pr opanani the predis) deersn) (eSS sywasreactedsinltie mesod @ of Exampl 1CH

part €) to give the sub-title compound as a purple oil (1.5 g).
'H NMR (300 MEz, DMSO-d6) 5 2.45 (t, J = 6.8 Hz, 2H), 2.83 (¢, ] = 6.8 Hz, 2H),
10 3.59-3.64 (m, 4H), 7.02 {t, = 10.2 Hz, 1H), 7.09 (d, J = 8.0 Hz, 2H), 7.32 (g, T = 7.6 Hz,
1H)

d
t

IQS YT

c) Benzyl [2-((2-diethylaminoethyl)-{3-[2-(3-
fluorophenyl)ethoxy]propanoyl}amino)ethyl]-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
15 . benzothiazol-7-yDethyllcarbamate

AN
.
@/\OJLN/\/NY\/O\/\Q
0
s F
o

N
OH -

The product fror part b) (104 mg) was dissolved in DCM (5 ml), and oxalyl

chloride (84 ul) was added, followed by DMF (4 ul). The solution was then stirred for 1.25
h, The mixture was evaporated to dryness, and the residue was azeotroped twice with

20  toluene to afford the acid chloride. Redissolved in THF (5 ml) it was added dropwise to a
solution prepared as follows: a solution of the product from example 17 part ¢) (5.14 ml;
0.1M in methanol) was treated with triethylamine (217 ul). Solvents were removed in
vacuo to give a white sticky solid (a mixture of triethylamine HCl and amine free base).
This mixture was suspended in THF (7 ml) and cooled in an ice bath, the solution of the

25 acid chloride added and then Hunig’s base (334 ul) was added. After stirring for 3 days



is a) tert-Butyl 3-[2-(2,6-dichlorophenyl)ethoxy]propanoic acid C
0"11-1,1f0 CO  C 2,6-D chl orophenethyl al cohol (2.1 g) was reacted

usi ng net hew nsaBsscxanpl e 17  part d) t o give the sub-petkeecouwpeund
as a clear, colourless oil (2.91 g). H NVR (400 MHz, DVSO-d6) S 1. 38

(s; OH), 2.40 (t, J = 6.4 H, 21-1), 3981 (t, J = 20 7.6 He, 2H,
3.52 (t, J:76Hz 2H) 360(t J = 6.2 Hz, 2H), 7.27 (t, J = 8.0

Hz, 111), 7.44
3-[2-(2, 6- B@E%P‘@? %é%@y%@%ﬁﬂm%ﬂr@c@@m@b and 2206¢1 9a8aed until the

PCT/ SE2006 50080824 | 7
g) was r eac?ed uszllsngplt]I r?gTr?e E %‘Qa‘ggoe?{ %@B%ﬁg%%] Jcptgﬂ(gg ‘%‘)’15 g’%&’{lﬁie
sub-title orgapiouweredsiedNubngbliend at(dZavSiﬂarwd tosgivd an orange oil (140 mg). This
Benzyl { 2- [ e%,%] \f,% é;ﬁqﬁ'gt% Qy Ohroﬁh{%g%pﬂye 5nhs?f(élaj : O%%‘i M"/( 0.7N methanolic

di et hyl am
et hyl } [ 2- ( deahnyolin dxPERE Wv@tthﬁb-ﬁﬂdédﬁapbu&&fﬁye% cﬁlg'
H The pr oduct.

| ) et hyl ] car ba C S X=0 N
%lrz)‘m pér% b) (ﬁ% ‘ﬁ%lé'ﬂa)%%&?’yduct from Exanple 17 part c¢) (5.14

o m; 0.1Min nethanol) were reacted using the nethod of Exanple 21
part f) to give the sub-title conmpound as a brown gum (190 ny).
d) N-(2-Diethylamineethyl)-3- ~[2-(3-fluorophenylethoxy]-NV-{2-[2-(4-hydroxy-2-

0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethylamino]ethyl}proparamide
10 dihydrobromide
The product from part ¢) (228 mg) was reacted using the method of Example 21
patt g) to give the title compound as a white solid (96 mg).
MS: APCI (+ve): 547 (M+1)
"H NMR (400 MHz, DMSO-d6) & 1.26 (t, J=7.3 Hz, 6H), 2.65 (t, I = 6.4 Hz, 2H),
15 2.84(t,J=6.4Hz, 2H), 2.90 (t, = 8.0 Hz, 2H), 3.19 (1, ] = 7.4 Hz, 10H), 3.65 - 3.72 (m,
8H), 6.77 (d, I = 8.4 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 6.98 (1, J=9.1, 9.1 Hz, 1H), 7.05
(t, ¥=9.1 Hz, 2H), 7.31 (q, J = 7.7 Hz, 1H), 8.62 (s, 1H), 9.63 (s, 1H), 11.33 (s, 1H).

Example 23
20 N-(2-Diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethylamino]ethyl}-3-(2-methyl-2-phenylpropoxy)propanamide
dihydrobromide | '

/\N"\

H
HN’\/NT(\/O\)VQ

S
=0
N
OH
)] fert-Butyl 3-(2-methyl-2-phenylpropoxy)propaneic acid
et
SRS

25



MS: APCl (+ve): 732 (M+l) d)

3-[2-(2, 6-Di chl oro- phenyl ) et hoxy] - N- (2-di et hyl am noet hyl ) - N-{2-[ 2- (4-
hydr oxy- 2- wic52007/018461 PCT/SE2006/000927
oxo- 2, 3-di hydr o- 1, 3- benzot hi azol - 7-yl ) et hyl ami no] et hyl } pr opanani de

di hydrobrom de The product from Exanpl 8917 part c¢) (190 ng) was
reacted using the nmethod of Exarrple 21 part g) to give the title
conpound as a white solid 5101 m{ VS: APC é+ve) 597 (Mtl) Pe'H
NI\/R (400 MHz, DBNeihais3-phenyl-propgr-1-0) (1g) Wagreppted psing methodas qfifixample If 5

3 65 ( m 69%{'%6 tééﬂ/zeét]n(e Sub- jlﬁe %(%ﬁa?asaz, glf co'l%\ﬁ‘],]eégoﬂ {§‘0§ %{g}é) 2 ﬁz 58| I-Vl
6.87 (d, J = 8. IEWR(AMMHz?DB«BQ-ﬂﬁ) d1.23 & ar)id, 3719,9}-1;), 23U, J=6. 2 Hz,
ST gEzf'?éazr@b@éiz@, My B 6055 2, 536 € 12598, 1B 1 N 75 v, 2m,

?V-(2-Di ﬁ?(égmn@qjﬁ IQ)HN-{Z [ 2-(4- hydroxy 2- 0x0- 2, 3-di hydro- 1, 3-
benzot h| azo yl ) “et hyl am no] ethyl}-3-[2-(3-
trifluoromethyl phenyl) et hoxy] propanam de di hydrobrom de "N

ENEEN(léltrq?)fl ud’ré@%ﬁenyﬂ? %‘1 %’f& é‘%%%gla F OFF O |

2-(3-Trifluoronethyl phenyl) et hanol .1§ g) \Ma(?Hreact ed using the
nmet hod of Exanple 17 part d) tg € S i'tle conpound as a
cl ear, colourless 0|I (1.93 9). 1H NNR(30|VHZ DI\/SOdG) 8 1.37
(s, 9H), 2.41 (t, J 59Hz 2171), 291(t, = Hz 3.61

(t. J =59, Th%%nl' duct from pgllt ) éOSmgﬁ) was redcte%'ﬁ)smgﬁ I%ethoc? as%EQ(H%upl%F%
16 parte) to give the sub-title compound as a brown oil (326 mg).
'HT NMR (300 MEz, DMSO-d6) & 1.25 (s, 6H), 2.42 (t, J = 6.4 Hz, 2H), 3.43 (s,
28D, 3.59 (t, T = 6.4 Hz, 2H), 7.16 - 7.21 (m, 1H), 7.29 (¢, J = 7.8 Hz, 2H), 7.39 (d,J=52
Hz, 2H)

15 € Benzyl (2-{(2-diethylaminoethyl)-[3-(2-methyl-2-pheny1propoxy)prapanoyl]~
amino}ethyl)— [2-(4-hydroxy-2-0x0-2,3—dihydro—l,B—benzothiazol—‘?—yl)ethyl] carbamate

NS
8 ¢
@/\ o N/\,N 7(\,0‘)@
0
s
=0
N
OH
The product from part b) (108 mg) and the product from Example 21 part ¢) (5.14
ml: 0.1M in methanol) were reacted using the method of Example 22 part c) to give the
20 sub-title compound as a brown gum (170 mg).

MS: APCI (+ve): 691 (M+1)

d) N-(Z-Diethylaminoethyl)—N—{2-[2-(4-hydroxy-2—oxo-2,3-dihydro-1,3—
benzothiazol-7-yDethylamino] ethyl}-3-(2-methyl-2-phenylpropoxy)propanamide
25  dihydrobromide |



b) 3-[2-(3-Trifluoronethyl phenyl)ethoxy] propanoic acid F HOOF F O
is The product frompart a) (1.93 g) was reacted using the nmethod as
of exanpl ewbioop@aeisie) to give the sub-title conpound asCBBEMIGWGRT

oil (1.99g). " HNMR (300 MHz, DVSO-d6) S 2.43 (t , J = 6.4 Hz,

211), 2.90 (t, J.= 7.5 Hz, 211), 3.581803.64 (m 4H), 7.47 - 7.60

(m 4H). 20 c) Benzyl

[2-((2-di ethylam noethyl)-{3-[2-(3-trifuoronethyl phenyl) et hoxy] -

pr opanoyl } am na@he prodngt-fFie part BA7ORg) wawmﬁwgqmmdpgﬁmmgghi az
7- yl)e car bama 2007/ 1846 /000927 103 "N~

o) oxN)c/) %.P“yﬁigﬁvﬁ% @ﬁﬁ}i\g &El%t %i’ft q{dﬁggﬁ%ﬁ) (197 ny) and the

product from Emmp:ﬂ@v@aﬁ?mﬁxﬁ 14 m; O. 1M in methanol) were

react ed usmgthe nmet hod of Exanple 21 rt f ive the subtlté

conpound as an HW“WW&E‘M%}@@ Kg(q,;&ﬁ SH \ﬁg? 12465, 61 257202
2-Di et

begzot Hi arz](é:l 39‘51%0@( %’% q#ré%cﬁ]be#(ﬁéf]}rg (g{ Cig)ﬁ'e %'4:5)((9 P 338,551 357

trifl uorongi, hu—t)pheﬁlyB %6 1(inp 231 6. Thef dirule1d), hipdr 6157 dm, dEDID14rNB 19 (m,

o1 part | §851 700 chve 2P i (ET s 200 LR LG0T I%Qnﬁﬂ e

APCI (+ve)106539£51‘z Gkﬂj’sll)odsvtdl\b\ﬂs( 1HjzL1. 7ONBO-€8}B 1, 1Hp4 (t, J =

Hz, 6H) 2.6 Hz, 2H), 2.88 (t, J =7.7 Hz, 2H), 2.92
(t, J 6.6 Hz 2H), 3.15 - 3.19 (m 1011),3.60-3.71 (m
10 Example 24

3-[2-(2,6-Dichlorophenyl)ethoxy]-N—(Z-diethylaminoethyl)—N-{Z-[2-(4-hydroxy—
2-0%0-2,3-dihydro-1,3-benzothiazol-7-y))ethylamino]ethyl}propanamide

dihydrobromide
AN
7 o
° ol
8
=0
N

H
OH

15 a) tert-Butyl 3-[2-(2,6-dichlorophenyl)ethoxylpropaneic acid
i 0\/\[],03(
O

Cl
2,6-Dichlorophenethylalcohol (2.1 g) was reacted using method as of Examplg 17
part d) to give the sub-title compound as a clear, colourless oil (2.91 g).
H NMR (400 MHz, DMSO-d6) § 1.38 (s, 9H), 2.40 (t, J = 6.4 Hz, 2H), 3.11 =
20  7.6Hz 2H), 3.52 (t, = 7.6 Hz, 2H), 3.60 (t, T = 6.2 Hz, 2H), 7.27 (, = 8.0 Hz, 1H), 7.44
(d, T=28.2 Hz, 2H)

b) 3-]2-(2,6-Dichlorophenyl)ethoxy]propanocic acid



1s 811), 6.75 (d, J = 8.3 Hz, 111), 6.87 (d, J = 8.3 Hz, 111), 7.50
(s, 311), 7.55 (s, 111), 8.62 (s, 111), 9.63 (s, 111), 11.37 (s,
111) Exanpi@) 2067/018461 PCT/SE2006/000927

3-[2-(4-Chl orophenyl ) et hoxy] - N- ( 2- di ethyl am noet hyl )-N-{2-[2-(4-hydro

Xy-2- 20

101

0x0- 2, 3-di hydr o- 1, 3- benzot hi azol - 7-yl ) et hyl am no] et hyl } pr opanam de
di hydrobrom' de "N | HNO ~~ Cl )=o0 OH WD 2007/018461

PCT/ SE2006/ 000927 104 a) tert

Butyl 3-[ 2-

2- (4- Chl or ophenyl )ethanol (1.0 g
exanple 17 part d) to gi ve the B
col ourl ess oil '(1 68 g) s H NU
J = 6.

2.39 (t,
Hz, 411),

0 OH
noate [ICO 101 C
xas”r eact e® using method as of
title conpound as a clear,
OIM—IZ DMSO-d6) S 1. 37 (s, 9H),
(t, 3 Hz, 2H), 3.57 (t, J =7.3
7.25 @-"He Pdeucfé’foaﬂ pﬁ‘ﬁ a)iﬁ)w g)’wsﬂreeqied ping the Sethed a6 Exajnple 17

(4- chl or ophenyl ) et hoxy] pf

312 (4 Crlporapioad e Lo QLORARSLEwPGkile oforbs) 10 The pr oduct

from part

a) was react usi ng as of exanple 17

part e) to glvethe sub-title conpound as ayellow0|l (.52 g). '"H

o, 21y 9 b7 PR LG g Dipprorbelyfbpiabangile o1y, 726

(d, J —8
{2-[{3-[2-

am no] et hy

Sldth;g{laﬂiiqeth?yl)aﬂn(lq etly 1284 Bydidky-220db-21 5 dibydFR03 ;Henzoﬂuazol-'f-
w Rhen%l ) et hoxy] pr opanoyl } - (2- di et hyl am noet hyI ) -
-f%ﬁ—] gL F Xy- 2-0x0- 2, 3-di hydro- 1, 3- benzot hi azol - 7-y1) et

hyl ] car bamat e AN

10

15

20

[ S S
[CASRA SRS

S
=0
N
OH

The product from part b) (271 mg) and the product from Example 17 part c) (5.14
ml; 0.1M in methanol) were reacted using the method of Exarmple 21 part f) to give the
sub-title compound as a brown gum (190 mg).
MS: APCI (+ve): 732 (M+1)

d) 3-{2-(2,6-Dichloro-phenylethoxy]-N-(2-diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-
0x0-2,3-dihydro-1,3-benzothiazel-7-yl)ethylaminojethyl}propanamide '
dihydrebromide -
The product from Example 17 part ¢) (190 mg) was reacted using the method of
Example 21 part g) to give the title compound as a white solid (101 mg).
MS: APCI (+ve): 597 (M+1)
'H NMR (400 MHz, DMSO-d6) § 1.24 (t, J="17.6 Hz, 6H),2.65 (t, J = 6.5 Hz, 2H),
2.88 (, J=7.6 Hz, 2H), 3.14 - 3.19 (m, 12H), 3.58 - 3.65 (m, 6H), 3.72 (t, ] = 6.4 Hz, 2H),
6.75 (d, J = 8.7 Hz, 1H), 6.87 (d, ] = 8.7 Hz, 1H), 7.26 (t, ] = 8.1 Hz, 1H), 7.41 (d, T=8.0
Hz, 2H), 9.64 (s, 1H), 11.33 {5, 1H)



~N* O~ OXN'i N~NO ~ NS>=0 OH The product frompart b) (162 ng) .and
t he product from Exanple 17 part c) (5.14 20 m; 0.1Min nethanol)

wer e reactwd e6iagusi he nmet hod of Exanple 21 part f) to pewsEdobeoonsz7
sub-title conpound as a orange oil (131 ng). Ms: APCl (+ve): 698
(M+1) WO 2007/ 018461 PCT/ SE2006/ 000927 10205 d)

3-[2-(4-Chl orophenyl ) et hoxy] - N- (2-di et hyl am noet hyl)-N-{2-[ 2- (4- hydro
Xy-2-

oxo- 2, 3-di hydr o- 1, 3- benzot hi azol - 7- #ixgmple25ni no] et hyl } pr opanani de

di hydr obr om de Fhe pot GG 4G .RE SR ARG 45T 1

t he met hod of EX he t t otind as a

whi t e sol i pedzéthi®m)-7-yWfethyMifinofethd)-3- [563 (Mr1) '"H NMR (300 VHz,
DVBO- d6, 90 J =7.5

Hz, 2H) , 2. 8@{*1“05@8‘11}!1%!)’69}'18@@P“‘\Paga%wf dé‘l%“s@!“ﬂd% 20 (m 1011),
3.61-3.70 (m 8H), 6.75 (d, J = 9. LHg 111), 6.88 (d, J = 8.3 H,
IN. 7.26 (q, J = 9.7 H, 411), 8.56 i% (s, 114), 9.63 (s, 1M 11.32
(s, 111) Exanple 27

3-[2-(3, 4-Dichl orophenyl)ethoxy]i—n«N’-\(/i‘I oethyl)-N-{2-[2-(4-h
ydr oxy- 2-oxo-2,3-di hydro-1, 3-b zothlchzol et hyl am no]

et hyl } pr opanam de Is di hydrobro ' §>=~JN" HN~E Cl 0SSN H O—|
0
t

OH

a) tert-Butyl 3-[2-(3-trifluoromethylphenyl)ethoxy]propanoate

2-(3-Trifluoromethylphenyl)ethanol (1.15 g) was reacted using the method of
Example 17 part d) to give the sub-title compound as a clear, colouxless oil (1.93 g).
10 1H NMR (300 MHz, DMSO-d6) § 1.37 (s, SH), 2.41 (t, T=5.9 Hz, 2H), 2.91 (t, T=7.7
Hz, 2H), 3.61 (t, T=5.9 Hz, 2H), 3.65 (t, ] = 6.4 Hz, 2H), 7.49 - 7.61 (m, 41D

b) 3-[2~(3-Trifluoromethylphenyl)ethoxy]propanoic acid
F

HO O
AR eL

15 The product from part a) (1.93 g) was reacted using the method as of example 17
part ) to give the sub-title compound as an orange oil (1.99 g).
'H NMR (300 MHz, DMSO-d6) 8 2.43 (t, J = 6.4 Hz, 2H), 2.90 (t, I = 7.5 Hz, 2H),
3.58 - 3.64 (m, 4H), 7.47 - 7.60 (m, 4H).

» ¢  Benzyl [2-(2-diethylaminoethyl)-{3-[2-(3-irifluoromethylphenyDethoxy]-
propanoyl}amino)ethyl]-[2-(4-hydroxy~2-oxo-2,3-dihydro-1,3-benzothiazol—7—
yDethyljcarbamate



a) |-rt-Butyl 3-[2-(3,4-Dichlorophenyl)ethoxy]propancate OGOC Y I
OCl 2-(3,4-Dchloro-phenyl)ethanol (5.11 g) was reacted using

nmet hod as oo loypsipdee 20 17 part d) to give the sub-titl ecEopiRedsachas
a clear, colourless oil (5.77 g). "H NWR (300 MHz, DVsO-d6) S 1.35
(s, 911), 2.38 (t, J =6.2 Hz, 211), 2.8 (t, 7 = 6.6 Hz, 211), 3.58
(g, J =6.1 Hz, 411), 7.23 (dd, J = 8.5, 2.1 Hz, 111), 7.49 - 7.52
(m 2H). b) 3-[2-(3,4-Dichl orophenyl) et hoxy] propanoi c acid WO

2007/ 018461 PCT/ SE2006/ 000927 106 HOOCy~O | CI The product from
part a) (5.77 g) was reacted usi ng t he thod as of Exanple 17 part

e) to give the sub-title conpgQu ,a\sa yyol (5 89 g). "H NMR
(300 MHz, DMBO-d6) S 2.42 (t =06 NG Yz 0 (t, J = 6.9 Hz,
211), 3356-362(m41 7. (dd J-83 2.0 Hz, 1H), 7.50 -
7.53 (m 2H). c) Benzyl

{2-[{3-[2-(3, 4-di chl orophenyl )eth Bpanoyl } - (2 d| et hyl am noet hyl )

am no] et hyl } - [ 2- (4- hydr oxy- 2- oxo- 2, 3-/i hydr o- 1, 3- benzot hi azol - 7-yl ) et

hyl] carbamate Nt O OxN', tO | " oici Si )=O OH 10 The

product from pafhe bdﬁd&Bnﬂﬁ;)tk@l@ID?trhg) apd debiebduct £6Mm mﬁleﬂ?&ﬁrﬂéﬁ(ﬂl&)
net

(5.14 n wer e, reacted using the od of Exanpl e
5 part 1) o PR eenth el T B et OB B D frgite g
sub-title compound as an orange oil (162 mg).
s MS: APCI (+ve): 731 (M+1)

d) N-(2-Diethylaminoethyl)-/V-{2-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl) ethylamino]ethyl}-3-[2-(3-
trifluoromethylphenyl)ethoxy]propanamide dihydrobromide
10 The product from part ¢) (162 mg) was reacted using the method of Example 21
part £) to give the title compound as a white solid (105 mg).
MS: APCI (+ve): 597 (M+1)
"H NMR (400 MHz, DMSO-d6) § 1.24 (1, T= 7.0 Hz, 6H), 2.64 (t, ] = 6.4 Hz, 2H),
2.88 (t, 7 ="7.7 Hz, 2H), 2.92 (t, = 6.6 Hz, 2H), 3.15 - 3.19 (m, 10H), 3.60 - 3.71 (m,
15 8H), 6.75 (d, J=8.3 Hz, 1H), 6.87 (d, Y=28.3 Hz, 1H), 7.50 (s, 3H), 7.55 (s, 1H), 8.62 (s,
1H), 9.63 (s, 1H), 11.37 (s, 1H) A

Example 26
3-[2-(4-Chlorophenyl)ethoxy]-V-(2-diethylaminoethyl)-/V-{2-[2-(4-hydroxy-2-
20 0Xx0-2,3-dihydro-1,3-benzothiazel-7-ylethylamino]ethyl}propanamide
dihydrobromide '
ST

¢
/\,NT(\,O
HN 1 \/\QCI
S>=o
N

OH



M5: APCI (+ve): 732 (Mtl). 1s d) 3-[2-(3,4-D chlorophenyl)ethoxy] N
(2-di et hyl am noet hyl ) -N-{2-[ 2- (4- hydroxy- 2-oxo-2, 3-di hydro-1, 3-b
enzot hi azowo/zo¥t018iday! am no] et hyl } prop anam de di hydr potsirdessooddze
product frompart c) (160 ng) was reacted using the nethod of Exanple
21 part g) to give the title conpound184 a white solid (73 ng). 20
M5: APCI (+ve): 597 (M+l) 'H NWMR (400 MHz, DMSO d6, 90C) S 1.20 -
1.25 (m 611), 2.63 (t, J = 7.5 Hz, 2H), 2.81 (t, J =7.5 Hz, 211),
2.87 (t, Ja)= 7.iertsBuytyHj2-(4Bclddrophgnyitl{oxylpiopdnoa®. 61- 3.70 (m 811),
6.75 (d, J = 8.5 Hz, 111), 6.86 (d, J = 8.5 Hz, 111), 7.21 (d, J =

8.5 Hz, 1H), 7.'46 -.7.-49 ( d., 56 (s~1 9.64 (s, 111), 11.33
(s, 1H). 25 WD 2007/018461 PCIy SE}0067 000927 Exarrpl e 28
N-[ 2- (D et hyl ami no) et hyl ] -N-(2-{[ 2 (4- hydr ox 3-di hydr o- 1, 3-

benzot bi azol - 7-yl ) et hyl ]

G o ) tent - e GreuoREhaXDRBERY T O SRhANAIA AR el 7 pik o

2- (13- Met hyd)pd givy thectubaitialcofupodil zg)aolﬂacohaﬂesedﬂ(ﬂsﬁ&g) met hod as of

cor our lvess of 1 avuR oOMERe bs3iigb v T BREG A 15688 18] 27, -
2. 26
oy, 5 ba TR i R G TR G 2'%‘?’1?%%‘?’ TEE

1H) .
b) 3-[2-(4-Chlorephenyl)ethoxy]propanoic acid

HOTO(\/O\/\@

10 The product from part a) (1.68g) was reacted using the method as of example 17

_)

part ) to give the sub-title compound as 2 yellow oil (1.52 g).
' NMR (400 MHz, DMSO-d6) 8 2.43 (t, Y= 6.2 Hz, 2H), 2.78 (t, I = 6.8 Hz, 2H),
3.57 (t, J= 5.4 Hz, 2H), 3.60 (t, J = 4.9 Hz, 2H), 7.26 (d, T = 8.8 Hz, 2H), 7.32 (d, ] =8.8
Hz, 2H)
15
) Benzyl {2-[{3-[2-(4-chlorophenyl)ethoxy]propanoyl}-(2-diethylaminoethyl)-
amino]ethyl}-[2-(4-hydroxy—2-0x0-2,3-dihydro-1,3-benzothiazol—7—yl) ethyljcarbamate

SN

e
o N/\‘/N 0
s>=o
OH i
The product from part b) (162 mg) and the product from Example 17 part c) (5.14
20 ml; 0.1M in methanol) were reacted using the method of Example 21 part f) to give the

sub-title compound as a orange oil (131 mg).
MS: APCI (+ve): 698 (M-+1)



b) 3-[2-(3-Methyl phenyl) et hoxy] propanoic acid HOOOIl i 15 The .
product frompart a) (1.55 g) was reacted using the nethod as of

Exanpl e 17wgmoto184sit 0 gi ve the sub-title conpound as apcoOsSENGS000927

(1.32 g). "H NWR (300 MHz, DVMsO-d6) S 2.27 (s, 3H), 2.43 (t, J =7.1
Hz, 2H), 2.74 (t, J = 7.1 Hz, 211), 3188 (t, J = 6.1 Hz, 2H), 3.60

(t, J =6.1 H, 2H), 6.98 - 7.04 (m 3H), 7.15 (t, J = 8.1 Hz, 111).
20 c) Benzyl

[2-([2-(di ®t hy Bdai(dTderophpydefipoxyb-qe digthylastinoethyhdk{2-R-Edhmdyoxg-2-

am no . . . .

et hyl i [ 2- (PR dilydrosl S hengothiazol T-xDethylaminolethylipropanamide, \ o hyi1 car

bamat e VIO ARF6BHGMIA2 PCT/ SE2006/ 000927 108 ~N* 0 r) y ANM NG
=0 off H Th tf b) . (125 d.th ¢ f

S ams! o 17 oo THRpREES 0 SR 83141 Al SaE e Rl p b BBl b hmate

t he rretﬁoci,&%&?@ﬂ@ﬁﬁtﬁ%/g@@%%ugfd)asfawmie\éeﬁdmm ub-title conpound as a

orange oil" *( ng). S | ()+ve) © 677 (Mtl) d)

N-12-(Di et hyl aMSie‘gP&IKWE])l 53D 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-
benzot hi azol -7 et t

pr o;z)analm' éle T?\I)fé N&;ﬁ%{gﬁ(ﬁ r b%ﬂ%sa(?' P@’?)O)ﬁ%y?rgi% ﬁ?%%@ ’en%@u i %*ﬁe
met hod of HeyaHpI2e80A1, T+ 66 Blas 2H) 2.89d(t, Ji=v&:3 Hag2H), 3114 - 820(o1, hOH)S.64 - 3.70

aH)p
white solid 6 )., V5; Cl..(+ . 543 . NMR (L300
DVSO do) (Bebiih &% @5l Tp. i 190 8, B S Hn o6l g B 7HD s
2-64(t1032Q34FE;Q63§,21§§§G@BQ§§L2}19 Hz, 2H), 2.88 (t, J= 7.8 Hz, 211),
3.10 - 3.17 (m 101-1), 3.62 (t, J=6.9 Hz, 41-1), 3.68 (t, J=6.9
Hz, 411), 6.75 (d, J= 9.1 Hz, 1H), 6.87 (d, Jis = 9.1 Hz, 1H), 6.99
(d, J= 7.5 Hz, 21-1), 7.02 (s, 11'1i£xalﬁnﬂa‘ﬁ7(t1 J= 7.2 Hz, 111), 8.58
(d, J=
3-[2-(3,4-Dichlorophenyl)ethoxy]-/V-(2-diethylaminoethyl)-/V-{2-[2-(4-hydroxy-
2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl}ethylamino]ethyl}propanamide
15 dihydrobromide

AN

HN’\/N\I(\/O\/\@CI
o ol
S
=0
N
H

OH

a) {zrt-Butyl 3-]12-(3,4-Dichlorophenyl}ethoxyjpropanoate
\ﬂom/\,o\/\@(}l
© Cl
2-(3,4-Dichloro-phenyl)ethanocl (5.11 g) was reacted using method as of Example
20 17 part d) to give the sub-title compound as a clear, colourless oil (5.77 g).

15 NMR (300 MHz, DMSO-d6) 8 1.35 (s, 9H), 2.38 (t, T = 6.2 Hz, 2H), 2.79 (t, =
6.6 Hz, 2H), 3.58 (q, J = 6.1 Hz, 4H), 7.23 (dd, T= 8.5, 2.1 Hz, 1H), 7.49 - 7.52 (m, 2H),

()] 3-[2-(3,4-Dichlorophenyl)ethoxy]propaneic acid



67.6 Hz, 1H), 9.67 (s, 1H), 11.37 (a, 1H) Exanple 29 N (2

D et hyl aam noet hyl ) - N-{2-[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3 20
benzot hi azglo z60ybizghyl am noj et hyl } - 3-[ 2- ( 3- hydr oxyphengtrsiivosyohsr op
anam de di hydrobromde ~JN | Oi OH \ N~\O H OH WD 2007/018461
PCT/ SE2006/ 000927 109 The product from@dxanple 21 part f) was
suspended in 48% aq HBr (I m) and heated in a mcrowave at 100C for
30 mn. The resulting solution was evaporated, azeotroped with

et hanol (x2) to give a resi dueHW e f-ied . @n standi ng. The
solid was tritaurated with acetoniitrile and ¢ white solid collected
by filtration which was further sopurified erse phase HPLC. The

desired product fractions were evaporated in vacua, the residue

di ssol ved in et'hhﬁ]ﬁbdﬁﬂ&oﬁgﬁ@ta)éﬂ?? #JBvas(rdackedusitg SheatléiRsll as 0T Bk am, Fle”

sol uti on was eva 1#?? vacuo d the residue azeotroped w

et hanol ( xBj* e}I"H COBPPY §Yelf1‘?‘f’f’ﬁr(%t§%3)wth et hanol and
collected by fil NMR ot [ t _rwjg 1 |
(10 ng). 10 WME: I_iAPCI vel\?Hg 5%8?%1) |2’4E?RI§/R (3 %WWO é’ﬁ%é@
5 1.26 {t,336=3024m-4L),5128)(dd,7 683,20 H3, 1H)67.30 - FHE3 (BIBH) 2. 72 (t, 7 =
6.7 Hz, 2H), 2.92 (q, J = 8.3 Hz, 211), 3.15 - 3.22 (m 10H), 3.61
(t, J = 7.1 Hz, 4H), 3.68 (t, J = 6.6 Hz, 411), 6.58 - 6.63 (m 3H),
6.76 (d, JoF 7.Bensy] {21H3-[2-@ 8&1c(mhroplienyl)é’thsxﬁpropkhhyl}-?z-ﬁi%tﬁﬂamﬁmeth?n2

EFZ’( 21%11)6* h8 il %Mﬂ% %KS@??XP? %9&% rl %%‘J‘%"%‘aé"lﬁ m"gﬂlqarbamate

0o
@/\ OJ'LN/\,NY\,O\/C[G
0
cl
s
L =0
OH H
10 The product from part b) (198 mg) and the product from Example 17 part c) (5.14
ml; 0.1M in methanol) were reacted using the method of Example 21 part f) to give the

sub-title compound as a orange oil (160 mg).
MS: APCI (+ve): 732 M+1).

15 d) 3—[2-(3,4-Dichlorophenyl)ethoxj]-N-(z-diethylaminoethyl)-N-{Z-[2-(4-hydroxy—
2-0x0-2,3-dihydro-1,3-benzothiazol-7-yl)ethylamino]ethyl}propanamide
dihydrobromide o

The product from part ¢) (160 mg) was reacted using the method of Example 21
part g) to give the title compound as a white solid (73 mg).

20 MS: APCI (+ve): 597 (M+1)

"H NMR (400 MHz, DMSO-d6, 90°C) § 1.20 - 1.25 (m, 6H), 2.63 (t, T=17.5 Hz,
2H), 2.81 (t, J= 7.5 Hz, 2H), 2.87 (t, Y = 7.5 Hz, 2H), 3.14 - 3.18 (m, 10H), 3.61 - 3.70 (m,
8H), 6.75 (d, J= 8.5 Hz, 1H), 6.86 (d, J=8.5 Hz, 1H), 7.21 (d, J= 8.5 Hz, 1H), 7.46 - 7.49
(m, 2H), 8.54 (s, 1H), 9.64 (s, 1H), 11.33 (s, 1H).

25



benzot hi azol - 7-yl ) et hyl am no]
et hyl } - 3-[ 2- ( 3- net hoxyphenyl ) et hoxy] pr opanam de di hydrobrom de -"N

1 HN ~i N~Owo 2000701841 O N H OH 20 The reaction descri bgdykihobainhe
29 al so afforded N-(2-diethylam noethyl)-N-{2-

[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3-be t hi azol - 7-yl ) et hyl am no] et hy
| }-3-[2-(3- nethoxyphenyl)ethoxy] propi 6nam de whi ch was isol ated and
purified by reverse phase HPLC and converted to its di hydrobromde

salt as described in Exanple 29. Thg 1it].8g25 conpound was obt ai ned
as an orange solid (4 ng). WM& APM‘E‘)T 559 (M+i) WO 2007/018461

PCT/ SE2006/ 00092 R~(Tidihylarhihbeihyl]3Va2-¥z(4-HyBex 6% 0x6A0) diBydro2B3{ t, J=

o 1 55 (Benpgtbigol v ety dmingfetn b33 BethtahonTefliotylprag akiias, o
8.0

3H), 6.73 - 6.79 (m 4H), 6.88 (d, J~zg~<X 7 Hz, 1H), 7.17 (t, J =
Hz, 1H), 8.63 9.62 (s, 1H), 11.29 (sJ 1H) 5 Exanple 31

3-[2-(2-Chl orophenyl ) et hoxy] - N- (2- di &t hyl am noet hyl ) N

{2-[ 2- (4- hydr oxy- 2- oxo- 2, 3-dih F‘ofjﬁ:‘\bg azol -7

yl) et hyl ami no] et hyl } propanam de di tri £l uor oac te ~N\~ HN~~NO O |
0 ~ s

=0
N
OH

5 a) tert-Butyl 3-[2-(3-methylphenyl)ethoxy] propanoate

*,o\g/\,o\/\@

2-(3-Methylphenyl)ethano! (1.85 g) was fééc%:éd using method as of Example 17
part d) to give the sub-title compound as a clear, colourless oil (1.55 g).
| “'HNMR (400 MEz, DMSO-d6) 8 1.37 (s, 9H), 2.26 (5, 3H), 240 (t, ] = 68 Hz,
0 2H),2.74 (t, I = 6.8 Hz, 2H), 3.54 - 3.59 (1, 4H), 6.98 - 7.03 (m, 3H), 7.14 (t, T= 7.7 Hz,
1H).

3-[2-(3-MethylphenyDethoxy]propanoic acid

b)
HO O
\IO(\/ \/\Q

15 ‘The product from part a) (1.55 g) was reacted using the method as of Example 17

part €) to give the sub-title compound as an orange oil (1.32 g).
'H NMR (300 MHz, DMSO-d6) & 2.27 (s, 3H), 2.43 (t, Y= "7.1Hz, 2H), 2.74 (+, =

7.1 Hz, 2H), 3.56 (t, 1 = 6.1 Hz, 2H), 3.60 (t, ] = 6.1 Hz, 2H), 6.98 - 7.04 (m, 3H), 7.15 (1, J
=8.1Hz, 1H).

20
c) Benzyl [2-([2-(diethylamino)ethyl] {3-[2-(3-methylphenyl)ethoxy]propanoyl}-
amino) ethyl][2-(4-hydroxy-2-0x0-2,3-dihydre-1,3-benzothiazol-7-yDethyl]carbamate



>0 NH OH'0 a) tert Eutyl 3-[2-(2-chlorophenyl)ethoxy] prgpanoate
O Cd 2-(2-Chl orophenyl)ethanol (2.5 g) was reacted using the nethod
of Exanpl ewdy20888184¢d) tO gl ve the sub-title conpound asPéT,gjgﬁggmm,,
col ourl ess 0|I9?6 24 g). 'H NWR (300 M#, DMSO S 2.42 (t, .3
Hz, 211), 2.93 (t, J =7.3 Hz, 2H), 3.408 is (g, J = 5.3 Hz 4H),
7.24 - 7.29 (m 2H, 7.37 - 7. 44 (in, 2H. b)

3-[2-(2-Chl orophenyl ) et hoxy] propanoic acid HOO O C The product
frompart a) (4.24 g) was reacted u5| n.g'\hh‘e. nmet hod of Exanple 17 part

e) 20 to give the sub-title corrp an orange oil (4.37 g). 1H
NVR: (400 MHz, DMSO) S736-741 723-726(m 211), 3.61
(t, J = 6.2 Hz, 211), 3.58 J*6 J= 6.8

Hz, 2H),2.43 (t, J= 6.8 Hz, Z3 007/818461 PCGF SE20061000927 |||
C) )
3-[2-(2-Chl orophenyl ) et hoxy] - N-( Hﬁll'am'-noet hyl ) - N- (2, 2- di net hoxy

- ethyl)propananide O 110 N 0 Gl ~# The product frompart b) (1.0
g) was reacted with the product of exanple 16 part a) s using the

met hod of exarfmf}:epl'@iuﬁﬁﬁ:ém?mb}(lhs&ﬂg)laﬁdﬂﬁpfdﬂﬁcﬁcﬁmmmaﬂd pamty(5.14
stirring for 1 _hour |cat|onb chro ogr aph on silica wth

5% net handhb P Mbivmgthgrol) Were geagted ﬂ‘F‘P xemple2 I part 1) g gifashe 400

Mz, D'\/Bo)su§tﬁle%$ o&@ﬁa&ﬁ@ng@@l(l@ﬁ .48 (m 4H), 2 54 - 2.59
(m 2H), 2.9 6( 3H), 3.31 (s, 3H), 3.37 -

3.40 (M 2H), &§7APCI3(+@¢) 61’1)@@% 4H), 4.42 (2x t, J = 5.2, 5.2 Hz,
1H), 7.23 - 7.27 (m 2H), 7.35 - 7.42 (m 2H). 2x CH2

d) N-[2-(Diethylamino)ethyl]-V-(2-{[2-(4-hydroxy-2-oxo-2,3-dihydre-1,3-
benzothiazol-7-yDethyljamino}ethyl)-3-[2-(3-methylphenyDethoxy]propanamide-
The product from part c) (102 mg) was reacted using the method of Example 21
10 part g) to give the title compound as a white solid (36 mg). '
' MS: APCI (+ve): 543 (M+1) '
"H NMR (300 MEz, DMSO-dG) (90°C) 8 1.25 (t .I 6.7 Hz, 61), 2. 27 (s, 3H),
2.64 (t, J= 6.4 Hz, 2H), 2.76 (d, /= 12.9 Hz, 2H), 288(t J=17.8 Hz, 2H), 310 3.17 (m,
10H), 3.62 (t, J= 6.9 Hz, 4H), 3.68 {t, /= 6.9 Hz, 4H), 6.75 (d, /=9.1 Hz, 1H), 6.87 (d,J
15 =9.1Hz, 1H), 6.99 (d, J=7.5 Hz, 2H), 7.02 (s, 1K), 7.14 (t, /=72 Hz, 1H), 8.58 (d,J=
67.6 Hz, 1H), 9.67 (s, 1H), 11.37 (s, 1H)

Example 29
N-(2-Diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-ex0-2,3-dihydro-1,3-
20 benzothiazol-7-yl)ethylamino]ethyl}-3-[2-(3-hydroxyphenyl)ethoxy]propanamide
dihydrobromide
' AN

HN/\/"Q’(\/O\/\@

s OH
=0
N
CH



not accounted for; possibly under the water or DVSO peak. d)
3=[ 2- (2- Chl or ophenyl ) et hoxy] - N- (2-di et hyl am noet hyl ) N

{2- [ 2- (4- hw@y [Ho18461 , PCT/SE2006/000927
0xo0- 2, 3-di hydro- 1, 3- benzot hi azol - 7-yl ) et hyl am no] et hyl } pr opanam de

1s ditrifluoroacetate The product fromipart c) (1.21 g) was dissol ved
in acetone (24 m) and 2 spoonfuls of 4A nol ecul ar sieves added. The
m xture was cooled in ice, 4MHO in dioxan (2.19nl) added, stirred

for 5 min and tihe pisiRcifedt Exanpie et parf) veas sasphndearmmaqmﬁ(mmmand
(2.19nl) and aceg)one (1 Om&pwere addegl;hg xture was irre
for 2 hrs,hepiefling mirrawaredh a0 SaoRImHY HIS?IIH W WpHEVgPrated:

3-[2-(2-c rh'z U%tl.h)eﬁiaﬂ&)(ﬂ) tB"g{v% a%ﬁ&MlﬁéH Jo0e#iad bh sindidg. The solid was
oxoet hyl )prop This was di ssol.ved in NVP (3 m ) _ and
added to atntwa:tbdmltb nc@nx’qrﬂ@and the white solid collected by filtration which was further

(2 o Sl S A PR e s,
triacet Fxgb@f@md ﬁjsgtﬁsl;e(dlﬁ emancg)and fo}ceAquﬂBlr(ﬂ mnigwhmddtda’liis $dilé¢iqmiwasurﬁ
n an t n n

ot her (x2)veRReA e HAS eoite Srranop il T Bl o op el ¥la Wk

bi car bonatygratex vt el hd bolRel by BliratRAe givetheailbicongonikigaaivhite
solutions were dried (Na2SO4) and evaporated. The residue was

purified woliglG@mgkrse phase HPLC to give the title compound as a

cl ear iol our | ?;?7‘%1;55%@61(9 @88?57@&415; APCI (+ve): 563 (NH) V\D

2007/ 018461 P 'H NMR (300 Mz, (]
J = 7.2 Hz, 6H)'HNMBI300MEE, pmsmamozcml é@ (t, 1974 K, P194226426t1)1 9794

R T e e T L L

2H) 10. 137.{ &7, 4Hy;3.68%, T HA.6 I!Ihj)4H);L&.58’56,63I(m,BI-E, 6.76 (¢ = ﬂWBlIBgéﬁﬁ[da
N—[2 (Di ethyv&nﬁsr@&t%ﬂt]J-l\ﬁ%é{Z{Fil’@ﬁr@&%?yﬁzz@o@ Y131 G I 01, 3-

benzot h{ azol -
yl)ethyl ] am no} et hyl)-3-[2-(2-napht %yl ) et hoxy] propanam de N HN~~N~~O
I\ \ 0/ Example 30 ' :

N-(2-Diethylaminoethyl)-N-{2-[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-
benzothiazol-7-yl)ethylamino] ethyl}-S-[2-(3-methoxyphenyl)ethoxjf]propanamide
dihydrobromide

/\N/\

N"\/N*n/\’ V\Q

>=o
20 OH b .
The reaction described in Example 29 also afforded N-(2-diethylaminoethyl)-N-{2-
[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3 “benzothiazol-7-ybethylamino]ethyl}-3-[2-(3-
methoxyphenyl)ethoxy]propionamide which was isolated and purified by reverse phase
HPLC and converted to its dihydrobromide salt as described in Example 29. The title
25 compound was obtained as an orange solid (4 mg).

MS: APCI (+ve): 559 (M+1)



S>>0 NH ORio a) tert-Butyl 3-[2-(2-naphthyl)ethoxy]propanoate
2- Napht hal ene ethanol (3 g) was treated with benzyltrimethyl ammoni um

hydr oxi de {ylfdohRls4eB( ) 198 uL of a 40% sol ution in mepbEpERIobe/0ssS
met hanol was renoved by evaporation and residue azeotroped with

tol uene (x2). THE (5 m) was added. Thejgn xture was cooled to OC and
tert Butyl acrylate (2.45 g) added sIova y. The m xture was stirred
for 4 days. 15 The majority of the THE was renoved by evaporation,

and the resi duepiimf (e, W%Jdb%"cf@i 258, Fhgonms @m)ambwgu Pk gYi ng

wi th i sohexane, then 2:1 isbhexane: acetate to give
sub titl edizGEDOLTRI(Y Y 65 Hy) 2H),A. aﬂva ABDL7. MHz3 2D PHS, 36853,k (m,

0 o i B iy O oA,

3-[2- (2- N m)c;pm(s/]lpn),qnmo(scu@cu d W0.2007/ 018461
PCT/ SE2006/ 00 927 113 tert-Butyl 3-[2-(2-naphthyl)ethoxy]propanoate

(Exanpl%e 32a) (4.96 g) was dissolved in DCM (25 m), and
trifluoroacetic acid (25.5 m) addegxahpR 371 xture was stirred for |
hour. The solvents were renoved in vVacuo, and the residue taken up in

ether. The etiia&(Z-Gmrmsnﬂbpfh?%ﬂé@r@ﬁ%&!mw@w%iﬂ'[32 G P B2 0%%)
and the a%*f%@ak@ﬁf T I A I‘{ hGthyBaulinbRegdpRiDanablietamiiinaasdate
r m sul f at’e,

with ethe driedover ltered and
evaporated to give the sub- t|tled/c|on°pound (3.669). IH NWR (399. 826
MHz, DMSO S 2.45 (t, 2H), 2.97 (t H) 3 64 (t, 2H), 3.68 (t, 2H),
7.40-7.50 (m 3H), 7.74 (s, 1H), 31-1) 10 c)

N-[ 2- (Di et hyl ani no) et hyl } - N-( 2, 2 dmefnﬁ(?%yeth - 3-[2- (2-

napht hyl ) et hoxy] pr opanam de Oxalyl chil ori déI"(¥" 04 g) was added
drop-wi se to a solution of 3-] napht hyl ) et hoxy] propanoi ¢ acid
(Exanple 32b), (I g) in dichlo >Lﬁane(lo m).

OH

10 a) ferrButyl 3-[2-(2-chlorophenylethoxy]propanoate

Yo
© Cl |
2-(2-Chlorophenyl)ethanol (2.5 g) was reacted using the method of Example 17 patt d)
to give the sub-title compound as a clear, colourless oil (4.24 g).

' NMR (300 MHz, DMSO) 6 2.42 (t, T = 6.3 Hz, 2H), 2.93 (1, T = 7.3 Hz, 2H), 3.61
15 (q,J =53 Hz, 4H), 7.24 - 7.29 (m, 2H), 7.37 - 7.44 (m, 2H).

b) 3-[2-(2-Chlorophenyl)ethoxy]propanoic acid
0
]
0] cl 2
The product from part a) (4.24 g) was reacted using the method of Example 17 part )
20  to give the sub-title compound as an orange oil (4.37 g).

1H NMR (400 MEz, DMSO) 8 7.36 - 7.41 (m, 2H), 7.23 - 7.26 (m, 2F), 3.61 (, I=
6.2 Hz, 280), 3.58 (1, = 6.8 Hz, 2H), 2.91 (t, ] = 6.8 Hz, 2H), 2.43 (1, ] = 6.8 Hz, 2H)



is Dinethylformam de (1 drop) was added and stirring continued at
roomtenperature for 30 mnutes. The m xture was subsequently
concent r at @@ 2waz@eisioped with tol uene, re- dissol ved | NPCT/SE2006/000927
di chl oronet hane (5 m ) and added drop-wi se to a solution of N-(2, 2-

di met hoxyet hyl ) - N, N-di et hyl et hane- 1, 2- dilani ne (0.835 g) and ‘

N, N-di i sopropyl ethyl am ne (1.05 g) in dichloronethane (5 m). The
resulting mxture was stirred at roomtenperature 20 overnight. The
reacti on n@)xt urie[2x2sChilasdpdenylathoxydt\+(Zadiethylaseinoethil)-daiZiFodimethoxy-

sol ution ( 20 water (1 x 20 m), dried over sodiumsulfate
and concene[]ﬂr’gﬁ%r(?p?g;%%d\?e the sub- titled compound (1.67 g). me 431

(MrH) 25 ' H NMVR (299. 947 Mz, 8 0.89 (t, 3H), 0.93 (t, 3H),
2.37-2.46 (m 6H), 2.57 (q, 2H), .96 (t, 2H), 3.25 (s, 3H),
3.27-3.39 (m 4H), 3.29 (s, 311)0 3y62-3.71 (m 4H), 4.41(tt, 1H),

7.39-7.50 (in, 3H), 7.73 (s, MIN_W 087~ 3H d)
N-[2- (D et hyl am no) et hyl]-3-[2-(2- naml ] -N- (2- oxoet hyl ) prop
anam de 30 . - Gl

N-[2-(Di ethylgam no)ethyl]1-N-(2, 2-di met hoxyet.hyl)-3-[2-.(2-n h eth
oxgl] p§ opana)r/n' pr?%‘»?'é ]é’a§ ?&6%@ ‘gif)rc%éy"ﬁ‘it%%ﬁ%@éﬂ&ioﬁ gﬁﬂ@?ﬁ%ﬁ P%l 2)

di oxang ( 3sthgthe mefidd of btaiipisl1 4 Pt HOSHLRSting TR FRTNENMOdhdronkt $#ir@nghRs 1
poured into saturated sodi um bicarbonate sol ution (100m ), WO

2007/ 0184drupdingEztionroduopatogaply omiiles WitsSemestbaaglip RGM @avs the sheom

(x4). The ISuhdMefSywer e conbi ned, dried over sodiumsulfate,
filtered at%%q%\gigpor(g%éc} 0 give the sub-titled conpound (458 ng). nme

385 (MrH) 5 ''HNMR @9ME) DMSR) 5 DIBOP.9F (B, 64), 0.436 24 (mpHI), 2543359, 47

515 5 bo-Gb F8D 9T = 65 Hpo 280 2ol E, 431 & 3. 037 - Sy 7 3.7
(m 314), (&, 280,(642 &K, B 5.2, 5.2 Hz, 1H), 7.23 - 7.27 (m, 2H), 7.35 - 7.42 (m, 2H). 2x CH;

N-[2-(Ai ethylam no)ethyl ]-N-(2-{[ 2-(4-hydr -2-0x0-2, 3-di hydro-1, 3-b
en [ZOt fﬂ az (ﬂo¥ agogurped for; Iglos]sibly u(nder{ tLe wg.ter of’ DM%é)ypeak. y

yl ) ethyl ] am no} et hyl ) - 3-[ 2- (2- napht hyl ) et hoxy] pr opanani de -
7-(2- A minoet hyl’) - 4- hydr oxy- 1, 3- benzot hi azol - 2(311) - one" hydrochl ori de
(176 nmg) wvbs FRBrCddraphengletironyl-V-Codigihylaminesthyl)-V- 22t @vhydroxy-2-

SRS R CTEEE e N e O
bri ght jsor afittéfluoroacetate :
e B L LA O A o o
m) - and adgedholecular sieves added. The mixture was cooled in ice, 4M HCl in dioxan (2.19ml)
added, stirred for 5 min and the ice bath removed. After 2 h, 4M HCl in dioxan (2.19mi)
and acetone (10ml) were added, and the mixture was stirred for 2 hrs, filtered and then
20 evaporated to dryness to give 3-[2-(2-chlorophenyl)ethoxy]-N-(2-diethylaminoethyl)-N-(2-
oxoethyl)propanamide (539 mg). This was dissolved in NMP (3 ml) and added to a
solution of the 7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one hydrochloride
(396 mg) in NMP (3ml), followed by the addition of sodium triacetoxyborohydride (1.02
g). After stirring for 1.5 h the mixture was cooled in an ice bath and quenched with water,
25 and washed with ether (x2). The aqueous phase was neutralised with sodium bicarbonate,
extracted with DCM (x5), and the combined organic solutions were dried (Na;SOa) and
evaporated, The residue was purified using reverse phase HPLC to give the title compound
as a clear colourless gum (36 mg).
MS: APCI (+ve). 563 (M+1)



drop-wi se. The m xture was allowed to stir for 1 hour. Sodium
triacet oxyborohydri de (303 ng) was added portion-w se, and m xture
stirred foy Water (10nml) was added foll owed byy e
| ayers separ at g:’d{ﬁggﬁe aqueous | ayer was extracted.with %zo@@ 062‘?’he
remai ni ng aqueous | ayer was found to cadnRain desired materi aI SO .
this 20 was m xed wth ethanol, then evaporated to dryness

re-di ssolved in nethanol water mx, and | oaded onto a pre-washed SCX

Ca”]rl dlge The EANME (RO MES, %Msﬁaed lmlt(hJS;mHﬁB&H)amsl wasgﬁ,,zH)hﬂe? (t,
nmet hano n a 1O Ve a el
T mc oy srﬁ%étfﬁﬂ%ﬁ%ks%mﬂﬁz T s Foi 380 3 0ts st gt 3678

added and glﬁem;;,@w.umdn@fm}qzatqrzd(ﬁm@%md&? L Y@M &4, Yol

removed in_vacuo to ive a ow 25 solid, which aZéotropéd w'th
et hanol ( x8F. 11 ihbﬁ%? é‘@eﬂﬂand m xt ure sonicat ed to give a pale
yel I ow suspension. Soli d coI | ected by filtration, and washed wth
ethanol "to give the title conpound (141ng). me 579.3 (M+tH) 30 'H
NMR (399.826 MHz, DVsO, 90C) 5 1.19 @g@ 61D, 2.67 (q, 2H), 2.85

(%, 8ok Gat Yl b 5 ot

PCT/ SE2006&19&93%%1111»;1&11&1;-3-[mmaihtﬁinahéﬁmﬁapam;de? 74 (s, 1H),
(s,

7.83-7.87 (1n, 1H); 9.36 (d, I'M 10.07
(d, 1H), 11.74 (d 1H) BI O_OGICA S YS '5 Adreneei c 62 nedi at ed
CAMP production Cell preparation cells were grown in RPM
(Roswel | Park Menorial Institute) d| umcontaining, to 10% (v/v)
FBS (foetal bovine serum) and 2 L-glutam ne. Cells were grown in

225cn®2 flasks containing 25 nlL nefdia in a hum dified incubator at
37C, 5% C2: Cells were haryest fram ihe fhas passaged at a 1
in 10 dilution once per . pdf i nent al I\/bt Me nmedia from
flasks containing H292 cel l!ls was reyoved, rinsed m. PBS
(phosphate buffered saline) and replaced with 10 YL AcCut aseTm cel |
det achnment sol ution. Fl asks ere incubated for 15 mnutes in-a
hum di fied i ncubator a %Vé%oz The cell

H

OH

10 a) fert-Butyl 3-[2-(2-naphthyl)ethoxy]propanoate
2-Naphthalene ethanol (3 g) was treated with benzylirimethylaromonium hydroxide (Triton
B®; 198 uL of a 40% solution in methanol). The methanol was removed by evaporation
and residue azeotroped with toluene (x2). THF (5 ml) was added. The mixture was cooled
to 0°C and tert Butyl acrylate (2.45 g) added slowly. The mixture was stirred for 4 days.

15 The majority of the THF was' removed by evaporation, and the residue purified using silica
column chromatography, eluting with isohexane, then 2:1 isohexane: ethyl acetate to give
the sub-titled compound (4.96 g).

'] NMR. (299.947 MHz, DMSO) 5 1.35 (s, 9H), 2.41 (t, 2H), 2.96 (t, 2H), 3.61 (t, 2H),
2 3.68 (t, 2H), 7.39-7.50 (m, 3H), 7.72 (s, 1H), 7.80-7.87 (m, 3H)

b) 3-[2-(2-Naphthyl)ethoxy]propanoic acid



suspensi on was counted and the cells re-suspended in RPM nedi a
(containing 10% (v/v) FBS and 2 nmM L-glutam ne) at 0.05 x 106 cells
per nmL. 50QQ &61d184i" 100 pL were added 20 to each wel | pefsfa006/000927
tissue-culture-treated 96-well plate and the cells i ncugate

overnight in a humdified incubator atj@/C, 5% CO2. The culture

medi a was renoved, washed twice wth 100°L assay buffer and repl aced
with 50 L assay buffer. Cells were rested at room tenperature for 20

m nut es af jpLBukl - DethekypaIpt dmple THATADE ol Rrab Bissdired
buffer cont aj n?%gma.ﬁ%ﬁ?\%) di_inlg?hyl/)lsul [Edeagle e s s dgtetin

ver e i ncubBEA4( angl triffporaacetie poid (200 mbaddeds THreppixtupmhvenstiteddon lest

conpounds d r: i éﬁ%j: r
cont ai ni ngiugf{?/) ?;I/IF %ﬂqﬁ}%te %3%%6%&?%3) ﬁvﬁlggéél%gggbe%ﬁan i?héféﬁege E’sﬁher
wer e i ncubwagwashed with saturaiedhicarbonatemelutioniet) and the aqiona layeovismeaiified
concentrat| | a nd, final vehicl
concent f at T 2hEE ep 335 it 885k @Y, AR olef e e st Atpreqang
st opped byevaponwdig ghienly subtthlet sompasidi(Bgegince with 100 L assay so
buffer and replacing with 50 pL lysis buffer. The cell nonol ayer was
frozen at -80C for 30 mnutes (or overnight). WD 2007/018461
PCT/ SE2006¥ 1sb& MA: Son genk . i PB4 {h

PRRAR (30918h ; ﬁﬂ@ b M,@ﬁ%?n%ﬁﬁ%gg D84 gt ), 3,68 (t, 210,

concentration of cAWP (cyclic adenosine hate)’Tnt

| ysat e was7.4@&t50r(mi, 3B, 18t (gl @82 7874(8c 8B&nTM et hodol ogy. The
frozen cell plate was thawed for s 20 minutes on a plate shaker then
10 L of° the cell | ysate was transferred to a 96-well white plate. 40
pL of m xe€) M[B(Bisthiydaninv)alieylp At dinethisxyethgl)iaj2z@zng equal vol unes
of donor b%ﬁﬁﬁyﬁﬁe-' ncubat ed with biotinylated cAWP in the dark for
30 mi nut es2RRRyDeihoxyipropap; ), was added to each well and the

pl at e i ncubpdipIthidrideqR0Y P WReidIEd BRpiwike b soligidh of 342-{he dark. The
AlphaScreenTM si gnal was neasyred using. an EnVision 1

Vi
spect r ophdRaBREYBFtheRdplopana sl (Hxaeiple 3403 K1 ghia dickicspmetiars(10 mi).
manuf agt ur Bimethy kb AER-(1 a6 QdHeR Ahd _?ﬁrh‘ﬁ[Q ;éon‘eﬁﬁ&i ALk Eeggngﬁt&x for 30

referencetpacaibyation rve determned in the same eri ne
usi ng st armies cFPmixture 8ias subsemstly eradentafed; srediyopied wilifthkuens, re-a 96-

wel | tissuge-cul,tur [ : e f eptth | o i t he
t est sanpl cégs)oﬁééﬁéﬁj d%%#og’%@%ﬁdﬁ Elgél ﬁ‘@ atnagg%eéirrf@g%%sf 5@%?&“ nn?r:}gﬁ't(gg't i on
response cdime¢stoxyahylpdviditislatiene-1,3-diamineq0.888 peahd N N-dbpopylehylbaibe

o a fractidd &3 defpemaanl wl T relReR i MR aopp et

f or ot gf ol gviehi@AC The reaction mixture was washed with saturated sodium bicarbonate solution (1

x 20 m!), water (1 x 20 ml), dried over sodium sulfate and concentrated to give the sub-
titled compound (1.67 g).

ro/e 431 (M-+HD

25 'HNMR (299.947 MHz, DMSO) & 0.89 (t, 35), 0.93 (t, 3H), 2.37-2.46 (m, 6H), 2.57 (g,
2H), 2.96 (t, 2H), 3.25 (s, 3H), 3.27-3.39 (m, 4H), 3.29 (5, 3H), 3.62-3.71 (m, 4H), 4.41 (it,
1H), 7.39-7.50 (m, 3H), 7.73 (s, 1H), 7.81-7.87 (m, 3H)

d) N-[2-(Diethylamino)ethyl]-3-[2-(2-naphthyl)ethoxy]-N-(2-oxeethyD)propanamide
30  N-[2-(Diethylamino)ethyl]-N-(2,2-dimethoxyethyl)-3-[2-(2-naphthyl)ethoxylpropanamide
(Example 32¢) (0.5g) was dissolved in 4M HCl in dioxane (5.8 ml), and stirred for 10mins.

The reaction mixture was poured into saturated sodium bicarbonate solution (100ml),



experinment. The results obtained for a representative sel ection of
t he conpounds of the Exanples are shown in Table 1 below. 20 Table 1

Conpound o{wpﬁ,@&gi@ rinsic Activity Exanple 1 7.2 0. 7PE§?§%&I@O§”V\O

7.9 0.8 Exanp 9 0.7 Exanple 10 8.3 0.6 Exanple

2007/ 018461 PCT/ SE2006/ 000927 117 Al tqrpative Adrenertic 02 nedi ated
CAMP production Cell preparation H292 cells were grown in 225cn®
flasks incubator at 37C, 5% CQ2 in RPM nedium s containing, 10%

(v/v) FBS &;ﬂf&ﬁ%&ﬂ%@%&%@f&%ﬁﬁﬂﬁﬁé@% TRY degfHfid faéth Were colrbRRK] disdiobr

Met hod Adheren I's were renbved fromtissue culture flasks
by treat nesutlinm sulfatepfiiercd sedrevapeiated de gixe Fiesnb-tidled crmpangd (453 1m88).

m nutes. Flasks were incubated for 15 mnutes ioin a humdified

i ncubat or at 37C, 5% CO2. Detached cells were re-suspended in RPM
nedi a ( conkai IBsqEHEIY6 (v/v) FBS and 2 mM L-glutanine) at 0.05 x 106

|1 nL. 5000 lls in 100 L, h | f
T ssue-oul MR (209088 MigevOYs Bise- o S 237 87 il 68 . B0,
girony Wiy \ .
SRR e e e e IRl e T A R
and repl acEd), 781v.83h(nsGH), 28%&y1Buffer (HESS sol ution containing | Oriv

HEPES . pH7.4 and 5 nM glucose). Cells were rested at room
tenperature for 20 minutes after which tine 25. L of rolipram(1.2

MV made  Upe)i v [AEBRshylathineetyl V@RI 2Ry drviy-Sfoxp-2i-dibyyd-L3thsneothiseyl-
was added. Cells were | bat ed with.rolipramfor .10 m nutes after
whi ch ¢ m71§§@ygbm3%§13%éﬁé6ﬁf\§h 08 OFﬁgr %%qngé"é\?er e incubated for
60 ni nut esy.p AnGAGBHRIIAYa0RY-2,3-beAbotliagol (3Hak ortedyitchlorido (166 mig) atas on
in the assay was 30 M and final vehi ‘fl e cioncegt r.ati OF&@ v\%s éh?%)was
(v/v) di weélm@dmpm_ (Reml) t 1Vp @:glepr gRIqNAoTLT OB, SORHUA RYCENIRA @4 e
super nat ang;s. 1. Aqs Pifeﬂﬂn 6% i, (Ad A8& dlin BSSHYiBHHo RS yeAdeh soRiploA SHhidi
with 50 L Tysis burfter. The céll )

turned bright orange. N-[2-(diethylamino)ethyl]-3-[2-(2-naphthyDethoxy]-N-(2-

- 15 oxoethyl)propanamide (Example 32d) (458 mg) was dissolved in DCM (1 ml) and added

drop-wise. The mixture was allowed to-stir for 1 hour. Sodium triacetoxyborohydride

(303 mg) was added portion-wise, and mixture stirred for 45mins. Water (10ml) was

added followed by DCM, and the layers separated. The aqueous layer was extracted with

DCM («3). The remaining agueous layer was found to contain desired material, so this

20  was mixed with ethanol, then evaporated to dryness re-dissolved in methanol water mix,

and loaded onto a pre-washed SCX cartridge. The cartridge was washed with 1:1

methanol:water, then methanol, then eluted with 0.07N methanolic ammonia to givea

yellow film (178mg). This was dissolved in ethanol, aqueous HBr (100ul) added and the

solution left to stand for 30mins. The solvents were removed in vacuo to give a yellow

25 solid, which was azeotroped with ethanol (x3). Ethanol was added and mixture sonicated

to give a pale yellow suspension. Solid collected by filtration, and washed with ethanol to
give the title compound (141mg).

m/e 579.3 (M+H")
3 'H NMR (395.826 MHz, DMSO, 90°C) § 1.19-1.23 (m, 6E0), 2.67 (q, 2H), 2.85 (q, 2H),
2.98 (t, 2H), 3.13-3.17 (m, 8H), 3.55-3.65 (m, 4H), 3.67-3.75 (m, 4E), 6.77 (dd, 1H), 6.87



nonol ayer was frozen at -80C for 30 mnutes (or overnight). 25

Al phaScreen cAMP detection The concentration of cAWP (cyclic
adenosi ne gy ate) in the cell lysate was determ '

Al phaScr een ne?ﬂ@ggﬁogy. The frozen cell plate was tha&ggﬁ?g#ﬁg@&n7
m nutes on a plate shaker then 10 pL ofijghe cell |ysate was
transferred to a 96-well white -plate. 40 pL of m xed Al phaScreen

det ecti on beads pre-incubated with biotinylated so cAMP, was added to
each wel | @fl@i),t 181058, BAY, Y0ALENHY, 7.89GB7L(ITBEY, & 47 (5, D] 8.20 () OH),9.36n
t he dark. The Al pha; Screen. 74 signal was neasured using an EnVi sion
spectrophc(ﬂom),ég-om;i@ﬁﬂb?ﬂe@el CT/ SE2006/ 000927 118 (Per ki n- El mer
Inc.) with the recomended nmanufacturer's settings. CAW
concentrations were determ ned by reference to a calibration curve
det er m ne@BIOLOGECAABSRAXESri nent using standard cAMP
concentrations. Concentration response curves for agonists were
constructed and data was fitted to a four paranmeter |ogistic equation

to deter mMJﬂg@gc Eﬁm@iﬁﬂmoﬂﬁaﬁdmsi c Activity. Intrinsic
Activity WasS expressed as a fraction relative to the maxinmm

activity determned for fonnoterol in each experinment. Results for

conpounds C% rreﬁgatihﬂlvention are to be found in Table 2. Selectivity

Assays 1 all) Menbrane Preparation Menbranes were_
prepared fHZH2 dellsswercearbvy onREME (Rieswell Pagk Memqrialdnstiue) medivgcesigining.

IS reconbi 1.0 .receptor. .| ut ' - Buf f er
( Som AEpEdth TR Foi e Ry =142 Mokl il yRrdB5M

co gce_nt r atjggemgfﬂafm_ ﬁ%_ thal, g@ﬁﬁl}ﬁ aml.?hﬁlﬁbwi Wm‘ghmgloabi‘g‘\@é% axi Gelin
and m ni num specific, binding. peri ment al, Met ho says. wer e
per for med Were &lﬂéfltﬂ)ﬁ% tb@ﬂ%%apd BE?SWF‘(?}B?S%EO é}‘ﬁ]‘ﬁ{ogé’?lcelll?r preek.

[3H] -prazosin (0.3 nMfinal concentration) and 10 L of test conpound

(1 Ox final concentration) were added to each test well. For each
assay pl atExpBrimeptal bethed were obtai ned for [3H]-prazosin binding in.

L1, B S5 o B At PSS e i s
concent r at(paphate buffbred salor) spkreplhéead with 10 mL Accutase™ cell detachment solution.
" Flasks vvere incubated for 15 minytes in a hurpidified incubator at 37°C, 5% CO,. The cell

suspension was counted and the cells re-suspended in RPMI media (containing 10% (viv)
FBS and 2 mM L-glutamine) at 0.05 x 108 cells per mL. 5000 cells in 100 puL were added

20 to each well of a tissue-culture-treated 96-well plate and the cells incubated overnight in a
humidified incubator at 37°C, 5% CQ,. The culture media was removed, washed twice
with 100 pL assay buffer and replaced with 50 uL assay buffer. Cells were rested at room
temperaturé 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

25 rolipram for 10 minutes after which time test compounds (made up as x4 concentrated
stocks in assay buffer containing 4% (v/v) dimethylsulphoxide) were added and the cells
were incubated for 10 minutes at room temperature. Final rolipram concentration in the
assay vérlas 300 puM and final vehicle concentration was 1.6% (v/v) dimethylsulphoxide.
The reaction was stopped by removing supernatants, washing once with 100 L assay

30 buffer and replacing with 50 uL lysis buffer. The cell monolayer was frozen at -80°C for

30 minutes (or overnight).



25 binding (NSB)). Menbranes were then added to achieve a final
vol ume of 100 IkLL. The plates were incubated for 2 hours at room

t enper at ur filtered onto PEI coated GF/ B filbefsPlogdi®sorr
pre-soakeda{fo?rasyi&lﬁﬁgr in Assay Buffer, using a 96-well| plate Tontec

cell harvester. Five washes with 250 Ljmash buffer (50mM HEPES, 1nM
EDTA, pH 7:4) were perfornmed at 4C to renove unbound radioactivity.
The plates were dried then sealed 30 from underneath using Packard

pl ate sealers and McroScint-O (50 L) was added to each well. The
plates were seal ed.(TopSeal A) and filter-bound radioactivity was
neasur ed \WAlpiaSoeen 84 FEEHOR006/ 000927 119.  with a scintillation

br ot ocol +  Tar aHbkne R 6FCAME @il BRESNE Mo ool LB S oSl B8 ng
t he mean NSEBefmmined wsive the AdphaScresnt: E:fhd\%gllmlgg.nﬁghqr %‘?Eg wﬁng?lg& \Av\é@ret@mhm

bt ted | f Il
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inhibitio : ed usi erjia
(1 1 ol R38Ok ™ P G5 TS B
a I our par dg!mré_pads ({@Eﬁnmba’equ)m{hmylgtedem{ﬂrjmbe ?&hﬁ’rﬁgf ;i?ﬁmag and

ot ency, : Xpr es as egative.lo ~
Eo nce n%/ r aﬁ%ﬁ%&%ﬁ%ﬂ@%@dﬁﬁ 0 “iaﬁlﬁ‘r"%ﬁ ?I?%ﬁe g[‘%‘ﬁ’[ %ﬂﬂbﬁfﬁﬁ A0S eBP e 10
Ilzrezu; Zt ?gﬁoliﬁgmme Hfrk:rl;ghé Aéﬂlagfﬁ@g\a{ Sirgﬂf g]%?&\d;ﬁ‘?%nan adr esnig? gic beta
1r gcedf or @%?Pg%g%ﬂi?r rﬂéﬁﬁﬁ]@mﬁ Eﬁg a‘g'@r%womw&dédmpgfamea’ﬁé@rﬁw
Assay Buf f eAMPROAddnklEiER, wetdvlididhthed by Qo enNa'a, catbord G-t d c leédZn 4)

to provide_a final concentration of menbranes that gave a clear
wi ndow bet the&rmeexpeHmepsing faniar sAdFoeaneeriratiprsdiade upin Ipsipeufforin 99-

ol ates. 100 ok ey Frord S pHiEant LRI dptity P ey £

concent r at deetedsingithe saneefprotosal. Conqeoirziibn(ré@rndei cnedes for apassts watei on)

oot ai nat 1 S tp BB b AURCERMRRRRE AL Pl aRRuSTrT0°"

vehi cl e (183dssed\ay aZfactibiElatine AsieaBuiutedctivie léterdigedexiomdoie Rdaas)
or 10 L Propranol Oh'&‘(’lo M final  concentration; defining
non- speci f YRR (‘NE% 9bta"W2]nfB‘F LiceEses e selastion 9f the cpgpounds of the

Examples are shown in Table 1 below.

20 Table |
Compound of PECs Intrinsic Activity
Example 1 7.2 0.7
Example 5 7.9 0.8
Example 8 8.9 0.7
Example 10 8.3 0.6
Example 12 7.8 0.8




achieve a final volume of 100 L. The plates were incubated for 2
hours at room tenperature and then filtered onto PEl coated G-B
filter plagRpoPbRagoaked for 1 hour in Assay Buffer, yéﬂgﬁzo@moﬂgn
96-wel | plate Tontec cell harvester. Five washes with 250 p.L wash 30
buf fer (50nM HEPES, 1nM EDTA, 120nM Nadl7 pH 7. 4) were perfor med at
4C to renove unbound radioactivity. The plates were dried then

seal ed from underneath usi ng WO 2007/ 018461 PCT/ SE2006/ 000927 120
Packar d pl Altermaivedrensrdici2omediatedicAOIP pEodurtivas added to each wel |.
The plates were sealed (TopSeal A) and filter-bound radioactivity
was neasured with a scintillation counter (TopCount, Packard

Bi oSci encepelygidpgrafios- M Nut e counting protocol. s Total specific

bi ndi ng (Bo) WaS determ ned by subtracting the nean NSB fromthe nean
maxi mum bi HaPhepllsNgB: gaivmds 28mme?. Bdskoincdatar ati B, $Yd30\in REYE riedpmm al |

Concent fat FeEEREotios LU Cofiitonie rontar 2587 - tmlsancp! ndol ol

bi ndi ng) were determ ned using serial dilutions typically in the
range 0.1 nMto 10 M Data was fitted to a four paraneter |ogistic 10
equati on t Bxpegimanial Methods conpound potency, which was expressed as

pl Cso (negakhdtent'roSn c@ﬁ% @Ere‘%&ﬁ&sﬁ‘eﬂtﬁcﬁi HR0e bdbHCALIRs ﬁgpnfeawéutwlﬂﬂ on of

[ 1251) - | odocyanopl ndol o ng). Results are shown in Table 2

bel ow. Dopéngutase Cellldﬂm@ﬁblﬁpﬂ &S anineses. Niarks werednebated fanilA guinutes

Per k1 1 v B CRRRTLAR: 84705, B08. DBARN R VB fer PRk ki
EDTA,  120njdediia Gontinihg6l 0%! (atv) FBS phtl Z o)l Lt gluipinine ated.G5 £ 107aklls per mL.
o a9l e e el el B sy

f t b 3
opi perone. £l iypRdvaii: 8ty EiRILRE A AT, BYACOS T budees 1 -
(10x fi nal ma&ameﬁﬂéxfeatan@ Be)]lswmrewaﬂﬂédmb@wﬁhd:m jib agsayeiffer akbreplagh -
assay plate 8 replicates were obtained for %an}@ gerone hi nd| ng I n
the présenwéhsp Pg}(ﬁsiaY\}%‘lﬁﬁe’é(I@ YS1¢datiop containmsd g
defining mpxlimim BN NG)esRE aBBoR teBlARR AR minhfls M%Mlﬁ&h fione 25 L. of

rolipram (1.2 mM made up in assay buffer containing 2.4% (v/v} dnnefhylsulphonde) 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.
20 The final rolipram concentration in the assay was 300 pM and_ final vehicle concentration
was 1.6% (v/v) dimethylsulphoxide. The reaction was stopped by removing supematants,
washing once with 100 pL assay buf_fer and replacing with 50 pL lysis buffer., The cell

monolayer was frozen at -80°C for 30 minutes (or overnight).

25 AlphaScreen™ cAMP detection

The concentration of cAMP (cyclic adenosine monophosphate) in the cell lysate was '

determined using AlphaScreen™ methodology. The frozen cell plate was thawed for 20
minutes on a plate shaker then 10 pL of the cell lysate was transferred o a 96-well white
plate. 40 pL of mixed AlphaScreen™ detection beads pre-incubated with biotinylated

30 cAMP, was added to each well and the plate incﬁbated at room temperature for 10 hours in

the dark. The AlphaScreen signal was measured using an EnVision spectrophotometer



concentration; defining non-specific binding (NSB)). Menbranes were
then added to achieve a final volunme of 300 L. The plates were

i ncubat ed s at room 30 tenperature and then fi

PEI coat ed{‘gﬂogﬂ{i? tler pl ates, pre-soaked for 1 hour inbhifggg@aﬁm;ﬁ
Buffer, using a 96-well plate Tontec cejig harvester. Five washes with
250 pL wash WD 2007/ 018461 PCT/ SE2006/ 000927 121 buffer (50nM
HEPES, 1nmM EDTA, 120mM NaCl, pH 7.4) were perfornmed at 4C to renobve
unbound 1 agboElslel tho,) With the A6t itk Bntd Y hoRBEl e%a%:gga% entrations
underneat h'using Packard plate sealers and M croScint - was
added to e&ete dedsrimnefiihy rpferanestogesalibraiemtusve derrpdeed|in fie same experiment
filter-bou i A V4 S Lt Scint i tion .counter
S (TopCounP ;gné’gtc %?%E%S%Oiné%%%?&%s ﬁ?g ) tric;r}rll rﬁfﬁoééec%ﬂ‘;r# i ?{gaggl?lfﬁtf SEB1
Tot al specidistruttedanddnid Bay fineisio ddhmparanmeekr fogistio Rijiaioh todetéhind BRANhe
NSB from the nea maxi mum bi ndi ng. NSB val ues were al so  subtracted
£ rom vaF ueBEFRARAFTIE WSHViRG IREmSio ACHEE Has ppsre aéfﬁ%ﬁ@%%@{aage to the
per cent. of niBRimfel ARAMY UM for Fhersliih 86dh kpéruBst] Redultd RirBbhpaRdef
[ 3H] - spi perone bi nding) were determ ned using serial dilutions " .
typi cal | y pFiheinysntienage to be fonpdinTade 4 Data was fitted to a four
paraneter |ogistic equation to determ ne the conpound potency, which
was expressed as pl Cso (negative |log nolar concentration inducing
50% i nhi bi Selectivify ABhfs- spi perone binding). is The results obtained
for a repr esentative selection of the conpounds of the Exanples are
shown i'h Table 2 bel ow. Onset Assay Dunki n-Hartl ey gui nea-pigs

(bet ween 2Q@réhepitid 3®0 g on delivery) were supplied by a 20

desi gnat ed breedi ng establishment. The gui nea-pigs were killed by
cervical dislocation and the trachea renoved. The adherent '

connect i vepfh3shR PeRrdifogoved and each trachea cut into four rings.
nNgs- were

The tissue Tl en attached to an isonetric transducer. The

ti ssues whlembyanshwdregmepaged oo buwfn gmbryoris kisppy 2E0(HEK 283 ¢ells expressing -'
all e ri - I C I d k] 1

oM ot Ncrer panfuilag b § obfior AR ORbMM ARy BLlh GBubERERES
washed (thte® EDTAS0.1860eelatinpH . 4)ed preeide wamhlboncenthtion efatidmigates st on

of 1g was reapplied and the tissues re.allowed_to. rest for 1 hour
P equi || pebies clonr SR bejRres RUHIT AT PR TR WPEAC SfiBret hachol | ne
and once a steady response was obtained a cunul ative concentration

response curve to isoprenaline (10'9 M-10-5 M was constructed.
Experimental Method

20  Assays were performed in U-bottomed 96-well polypropylene plates. 10 uL [*H]-prazosin
(0.3 nM final concentration) and 10 pL of test compound (10x final concentration) were
added to each test well. For each assay plate 8 replicates were obtained for [PH]-prazosin
binding in the presence of 10 uL vehicle (10% (v/v) DMSO in Assay Buffer; deﬁniné )
maximum binding) or 10pL BMY7378 (10 pM final concentration; defining non-specific

25 binding (NSB)). Membranes were then added to achieve a final volume of 100 pL. The
plates were incubated for 2 hours at room temperature and then filtered onto PEI coated
GF/B filter plates, pre-soaked for 1 hour in Assay Buffer, using a 96-well plate Tomtec cell
harvester. Five washes with 250 puL wash buffer (S0mM HEPES, imM EDTA, pH 7.4}
were performed at 4°C to remove unbound radioactivity. The plates were dried then sealed

30 from underneath using Packard plate sealers and MicroScint-O (50 pL) was added to each

_well. The plates were sealed (TopSeal A) and filter-bound radioactivity was measured



The tissues were then washed (three tinmes, one mnute between washes)
and left to rest for 30 an hour. At the end of the resting period the
tissues V\B%{oﬁk?‘; sagted with 1 pM nethacholine and a ppAk&R2006/000927
concentration of test conmpound added. Once the tissue had reached
maxi mum r el axation, a 30 x p[A]so concenpration of test conmpound was
added. WD 2007/018461 PCT/ SE2006/ 000927 122 Once the tissue response
had reached a plateau, 10 pMsotal ol was added to the bath to

confi rm t hgtm bRginfRAtRRAIoLStEr Q’E?Célﬁﬂ’, Paelir@ Bis$cidate) uvieg e 3anintiecheding

usi ng the ADI nstrunents chart 4f orwi ndows software, which neasured s
t he maxi nuptotasaki on generated at each concentration of agonist. For
each concentration of the isoprenaline cunul ative concentration
curve, the response was calculated as %rel axati on of the

net hachol i Betal spdcifie Hincing @Barwaodetermined by subirastingtheomeaiNSPB from the mean

ot hacnbl | HEXEFiatiogs g e el o ARlthed 0 Rl Hm a ptrien wefs
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[ Al so and rra e the asynptote, ase i ne, locCation and s
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each p[A]so concentratlon of the test compound, the response was .
calculated as % relaxation of the nethacholine-induced contraction.
The resultggqg @eggiglggtted % relaxation against tinme and the tine
taken to r o rel axation val ue was cal cul ated and recorded.
25 The addition of a 30 x p[A]so concentration enabl ed determ nation
of the maxj mc@f, neffect within the individual tissue. Hence,
the % of tne 1 rrpound effect at the p[A]so concentration was
cal cul as edl\/mmbmms oommngrh@m@m umassdeangrgip et | xooniqre SSERDIAMEAdTom

selection af the copnounds ffie ARssBkES5Bf1 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.

20 Experimental Method
Assays were performed in U-bottomed 96-well polypropylene plates. 10 pL [*1]-
Todocyanopindolol (0.036 nM final concentration) and 10 pL of test compound (10x final
concentration) were added to each test well. For each assay plate 8 replicates were

obtained for ['*°I]-Todocyanopindolol binding in the presence of 10 L vehicle (10% (v/v)

25 DMSO in Assay Buffer; defining maximum binding) or 10 pL Propranolol (10 pM {inal
concentration; defining non-specific binding (NSB)). Membranes were then added to
achieve a final volume of 100 nL. The plates were incubated for 2 hours at room
temperature and then filtered onto PEI coated GF/B filter plates, pre-soaked for 1 hour in
Assay Buffer, using a 96-well plate Tomtec cell harvester. Five washes with 250 pL wash

s0  buffer (50mM HEPES, 1mM EDTA, 120mM NaCl, pH 7.4) were performed at 4°C to
remove unbound radioactivity. The plates were dried then sealed from underneath using



30 shown in Table 2 bel ow. WO 2007/018461 PCT/ SE2006/ 000927 123

Phar macoi dnetics in the Rat A dose solution of the test conpound was
prepared ugidosstst abl e dose vehicle. The = concentr at pegyspioothiRorr
conmpound in the dose solution was assayed by diluting an aliquot to a
s nom nal concentration of 50gnFl and gapi brati ng agai nst dupli cate
injections of a standard solution and a QC standard at this
concentration. Conpounds were adninistered intravenously as a bol us
into a caupplaMiidte &éale% Mu-,?&s(ﬁdﬁfcﬁ 5“%59&13&% Sach JRA! Phi gme% IV\)@re
m -kg"). For thé oral dose, a sep ara oup o or 3 aninm
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sanples (0.25ml) were taken into Iml syringes fromthe caudal vein,
transferred to EDTA tubes and pl asyma. was epar ed ntrifugation
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cover ed® t HguaH %faélewﬁ e ha <0 1SRER G Wit CHPIFSt spfies egpivedos
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standar d, ‘&heuen indableddelgwr esenbl e the anal yte. "The sanples viere
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and centrifuged at 3500 25 rpn1in a centrifuge for 20 m nutes.
Al'i quot s (égo Ll B& each sanple were transferred for analysis using
LC- MSIVB. d quality control sanples covering the range of
concentg ations found in the test sanples. were within 25 % of the .
nom nal cqncentrag.i on. . Pharnmacoki netic data anal ysis was achi eved
usi ng VVnﬁ@ﬁﬁEﬁggﬁﬁﬁﬂﬁﬂ@%rd non 30- conpannental anal ysis was used to
estimate tM&n&aﬁ@r&hﬁhﬁngﬁe&nﬁﬁa&Manﬁa@m Stgise B2s rebdptogs wayebda_z,
S

AUCall, AUCI NF(observed), C (observed) S observedz 2007/ 018461
PCT/ SEZOO@bgggaglzipm Perkin Elmer. These were diluted i in Assay Buifer 50mM HEPES, TmM

EDTA, 120mM NaCl, 0.1% gelatm, pH 7.4) to prowde a final concentration of membranes

20 that gave a clear window between maximum and minimum specific binding.

._1

aneri_mental Method
Assays were performed in U-bottomed 96-well polypropylene plates. 30 uL [*H]-

spiperone (0.16 nM final concentration) and 30 ;;LL of test compound (10x final

25 concentration) were added to each test well. For each assay plate 8 replicates were
obtained for [’H]-spiperone binding in the presence of 30 L vehicle (10% (v/v) DMSO in
Assay Buffer; defining maximum binding) or 30 pL Haloperido? (10 pM final
concentration; defining non-specific binding (NSB)). Membranes were then added to
achieve a final volume of 300 pL.. The plates were iticubated for 2 hours at room

30  temperature and then filtered onto PEI coated GF/B filter plates, pre-soaked for 1 bour in
Assay Buffer, using a 96-well plate Tomtec cell harvester. Five washes with 250 pl. wash



124 The results obtained for ti/2 for a representative sel ection of
t he conpounds of the Exanples are shown in Table 2 below. 5 Table 2

Exanpl e Nowd(23¢7 @5&0 (12 Int Act at bind pl C50 01 bi ndP@T,ISﬁﬁ@ﬁ,@agz-,
bind plC50 10 8.1 0.7 12 8.1 0.855 13 7.2 0.5 14 8. 15

8.2 0.8 6.6 5 6. 1 17 7.6 0.9 6.1 18 81310.7 6.1 5 5.6 19 .7.9 0.8
20 80.66.4558 217.10.6228.10.85955.3 2470.925 7.2
0.8 26 7.8 0.6 55659 277.50.66555 28850.65966 29
8.2 0.8 5.#uffer GOMMIELES] 1M BRTE, 326miel N, 18 0.45 weredbeHofnel aNgt@td hat

enpty boxes in Table. 2 indic t hat ther not any data

ovei 1 abl o v HibouRd ARl TheaBes i i e trated SoBhdoTah apag s
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sealed (TopSeal A) and filter-bound radioactivity was measured with a scintillation counter

5 (TopCount, Packard BioScience) using a 3-minute counting protocol.

Total specific binding (Bg) was determined by subtracting the mean NSB from the mean
maximum binding. NSB values were also subtracted from values froin all other wells.
These data were expressed as percent of Bg. Compound concentration-effect curves '

10 (inhibition of [*H]-spiperone binding) were determined using serial dilutions typically in
the range 0.1 oM to 10 pM. Data was fitted to a four parameter logistic equation to
determine the compound potency, which was expressed as pICso (negative log molar
concentration inducing 50% inhibition of [*H]-spiperone binding).

15 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

20  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
into four rings. The tissue rings were then attached to an isometric transducer. The tissues
were washed and a force of 1 g was applied to each ring. In all experiments a paired curve
design was used. A priming dose of 1 pM methacholine was applied to the tissues. The

25 tissues were then washed (three times, one minute between washes), the resting tension of
1g was reapplied and the tissues were allowed to rest for 1 hour to equilibrate. Tissues
were then contracted with 1 tM methacholine and once a steady response was obtained a
cumulative concentration response curve to isoprenaline (10° M — 10°° M) was constructed.
The tissues were then washed (three times, one minute between washes) and left to rest for

30 anhour. At the end of the resting period the tissues were contracted with 1 pM
methacholine and a p[A]se concentration of test compound added. Once the tissue had

reached maximum relaxation, a 30 x p[Also concentration of test compound was added,



D~ - -R7 HNR3 6 NA(CH2 (CH2)n R7t R6 R SNN>=O ORt . (1)
wherein , R represents hydrogen; each of RZ, R3, R4, R5, R' and R5'
I ndependeniyg/chBpisgsent s hydrogen or Cl1-C6 al kyl';; el s@crArz2006/000927
represents C(O); D represents oxygen, sylphur or NR8; mis 1; nisl;
R6 represents a group -(X)P-Y-(2)a R 0;12X and Z each i ndependently
represent a Cl-C6 al'kylene group optionallyisubstituted by he' .
ogen, trifluoronmethyl, amno (NH2), (di)-Cl-C6 aikylam no, (di)-C~=C6
al kyl am nooadsehﬁ@ﬁbs.ue E&pﬁﬁe@h&waeﬁeidral;ﬁmduam nMsoﬁtflﬂlpd‘a@ﬁ@deHitd}ﬂﬁbath to

(- SOZNH2) or (di al kyl am nosul phonyl; p and q each

i ndependentqnjirg @?éﬁlaxﬁl%waf Bzquﬁﬁﬁdesents a .bond, oxygen,

sul phu'r5 CH2, C(O or NR9; provided that when pis 0 Yis not

sul phur; R7a and R7b are, independently, hydrogen or Cl-C6 al kyl; Rs
r epr esent sDhiy dreogenilected Glingthe A TNIpkirunRdty ehpridoemindovssdftogenwhich Gladted
al kyl; R10,represents hydro sat ted. or unsaturated 3- to
10-rrenb%reﬁlef]faﬁ1 iﬁ‘]@#%ﬁ%%%?@&ﬁﬁ% g?’?'@faﬁ’ tgast one ring

het er oat om sel ected from nitrogen, oxygen and 126 sul phur, the ring
syst em bei ng opt i onal | £9SUbSt i.tuted,. by hal ogen trifluoronethyl,

cyano, car Begth congentisiign of the fsoprenalisecpmplelve concraipipyure, fhe egpoRgeNR
sR19, - F@ﬁ@aﬁ%&eﬁs“’@dﬂabﬁﬂ bf thEhd de%cﬁdlﬁa@%ce&!on&@ctﬁhl R%@ﬁﬁgnyl

G C6 al | coxycarbony or a saturate unsaturated 4- to ered
monocycl i cplettedpfdemlegenisil (Mreerguy percentage inhibition of the methacholine-induced

10 contraction. These data were then fitted to a non-linear regression curve fit. For each

experiment, B/[A] curve data were fitted using a 4-parameter logistic function of the form:

(p-a)f4l”
R iRy

15 B and [A] are the pharmacological effect (% relaxation) and concentration of the agonist
respectively; o, B, [Also and m are the asymptote, baseline, location and slope parametcrs;
respectively. The p[AJso 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.

20  For each p[A]se concentration of the test corapound, the response was calculated as %
relaxation of the methacholine-induced contraction. The results were plotted % relaxation
against time and the time taken to reach a 90% relaxation value was calculated and

recorded.

25 The addition of a 30 x p[Also concentration enabled determination of the maximum
compound effect within the individual tissue. Hence, the % of the maximum compound

effect at the p[Also concentration was calculated and recorded.

The results obtained for a representative selection of the compounds of the Examples are

30 shown in Table 2 below.



conprising at |east one ring heteroatom sel ected from nitrogen,
oxygen and sul phur, the nonocyclic ring systemitself being

optional | y weybwbbiswgied by hal ogen, trifluoronmethyl, hygegxboosnoso27
-NR21S( O 2R22, ~NHC(O R23 or Cl1-C6 allcoxy; RI6 RIS RI9 R2o x21 and

R23 each independently represent hydroges or Cl-C6 al kyl; x15, R17
and R22 each independently represent CI-C6 alkyl; r is O, 1 or 2; R7
represents a 5- to 14-nenbered aromatic or heteroaromatic ring system

which is optionally substituted by hal ogen, trifluoronethyl,

hydr oxyl , Eﬁ%ﬂﬂﬂﬂﬂgaﬂﬂﬁéﬁﬂmhﬂﬁgl (optionally substituted by NR24R25),
Cl-C6 allcoxy (optionally substituted by- NR26R2), Cl-C6

al koxycar bonyl, -WV, Cl-GC6 al kyl carbonyl am no, Cl-C6

al kyl sul p hArdysemimp opthertsat sompivad yias prepared ngipop muitablpdose SeineleREhe

(each of " uitertoefen SRP Edblpn i e Boed oI oAb AR b 1idoP

trifl uos ormiphivl coRdealtraiion of 0L @d™” ahdwalibrafihg Ginsk Roplicarinjetiidns 03 ; RM
R25, R26, R27, Res and x29 each i ndependently represent. hydrogen or
Cl-C6 al kystandardswlution rad & RCsstardardos s cosrenigtion. Pmpﬂﬂlé’ﬁ;‘f?/ stered

al kyl or C%ﬁg&neﬁél 3 aeﬁtﬁus\/ih‘cd@?auemtdaﬁrto g?o%aﬁsﬂmfé%ése@@b r@ﬁ@p@@ﬁm&&y

represent en or - , or X nd R32 together wth the
ni trogen at mirkg% \Hnr&:hosaidpseaﬂeemmtmnéw%mrﬁ animalst weong dopasyereld

sat ur at ed %é%@ 'H bél%%?&ds&’sﬂ%&é ﬂﬁ%ghﬂoésu%gé%ﬁ h\Gsually

het er oat on¥® rom nitrogen an represents

hydr ogen, ithdzwa E:bml animpdie pyibr t@aio@ﬁg,altkgugh(thls effedtbvaa mst@ated tfyecessary.
37x38, R34 represents a saturated, 5- or 6-nmenbered

ni trogen-containing ring; R35 and. R36 each. independently represent
hydr ogen 013106& séBplad (oysmipwereildeh eito mrsﬁmgemanemmdmemumegl to

represent drogen or Cl-C6 al kyl r x37. and 38 to wth

ni trogen aEéWﬁttB w@alaﬁmwaawp%rﬁég ot fgyiand Emnf%%g]b Iﬁm) Sbbatte®

membered s @é&ﬂcffb% rhisd al20o@r @%ﬁsﬁﬁﬁhbhhg(?iﬂﬁww&baﬁtl@ , 51r30hep,
e

ring heteroatom selected from nitrogen and oxen++. with t provi so
that. Ritb 1200 4805 249,t309 dmiy) on uotil thgtepmiseldbRiwasneeraslydssaibrgl  gr oup;

The conceniration of the analyte(s) were determined in plasma by quantitative mass .
spectrometry. Standard and quality control stock solutions were prepared ata
concent-ation 1mg/ml in methanol, A range of standard and QC stocks prodicéd by serial
20 dilution were added to control rat plasma (50pl). The range of concentrations covered the
range of levels of analyte present in the rat samples. Staﬁdards, QCs and samples
underwent liquid extraction using 50p]1 of organic solvent and 100u1 of organic solvent
containing an internal standard, chosen to closely resembie the analyte. The samples were
then mixed by repeated inversion, stored at -20°C for at least 1 b, and centrifuged at 3500
25 1pmina centrifuge for 20 minutes. Aliquots (120 pt) of each sample were transferred for
analysis using LC-MSMS. Standard and quality control samples covering the range of

concentrations found in the test samples were within 25 % of the nominal concentration.

Pharmacokinetic data analysis was achieved using WinNonlin. A standard non-
30 comparhnentﬁl analysis was used to estimate the parameters such as Tmax, Cmax, Lambda_z,
t1/2_Lambda_z, AUCall, AUCINF(observed), Cl{observed), Vss(observed).



or a pharmaceutically aceep'ti S
y~yherein each of R R,
¢’ <MX ™W02007/0184A. A conpound

R R

and, i f

precedlng clainms wherein D is oxygen.

ascSi

lre iiit-t7iereof.
R and R
ed itl-arty one Ppafi/SER®6/000927

present,

4. A conpgiiiji<
one of the preceding clainms wherein R6124 =x-Y-R10.

2. Aco
is
..... | ai
5 A

comAad&as clainmed in any one of clains Ito 3 wherein R6 is
-X-Y-Z-R10. 6. A conpound as clained in any one of the preceding
clainms wherein Xis a C, -C5 aIkerne

cl ai nmed in
oxygen,

RSN 5: (358

group. 7.' A conpound
%aﬁ'v 16H 6F e thﬁmﬂldp
& as ¢laimed In any® one

npound
hydr ogen.

med. i n. any

as

0 th

precedi ng Ekmp’matbdicmmni‘ablﬂzl‘iEEW 9. A conpound as clained in any

one of clains |

j r
wher ei pg R

to'3 or 5to/8 wherein Zis a'C, -CZ al kyl ene
10. A compound as clainmed in any one of the preceding clains
is hydrogen or Cl-C4 al kylTgbleld. A conpound as clalned in

group.

any one of the preceding clains wherein Rl is hydrogen.—r 12 A
conmpound as qglai ne n f . i :
(CH2) gR o0a, vﬁ‘m fél}h @fi{%&be B%}nt%& ‘QPE*BERFS% m\ L_ﬂrl@ i%%?fndeCSO
NR9aR9b or pilperi nyI (ogﬁionalhy7 pubsti t'ut eq by CXC»CXCJ.b
al kyl)); and Roe—eara—RYb—ate—jrnaepengentty—Ct4—atkyt—11—128—13:
A conpound ag cl ajared {n gny dne ¢ the preceding cl afms wher ei n5Ra
and Rn' are, {independently, nhydrogen, | methyl or [ethyl. 1I4. JA conpound
as clained in _anylone bf ¥Be dreds®ling clains wierein R7 isl a 5 ta
10- nmenbered |aronptic 1 terfjoarQnmai jc ring systemoptionally
substituted hy nzﬁh, Eﬁ Dr-e-—sUbst--tents indcsc§Ub“L?l sel gc et
from hal ogen, tri{fdq uorbnegayl hyﬁ@oxYl qﬁgboxyl,' G-C4 Jlkyl 6.1
(optionally -substrtutedoy NRZ#ﬁQﬁ), C—CAat kgxytoptional |y
substituted Jy DI7R26RR7) 7.6Ct 4C4 09 kokycardabnyl | - NR26R2, d1- C4
al kyl car bonylfam no, CI{C4 al kyll sul phopyl am no, FhenyISU|phqnyIaq§no
- C( O NHR30. | |- R33] C83ca lal Y -pRa 6.1 &) : 6

19 79 0.8

20 8 0.6 6.4 5 5.8

21 71 0.6

22 8.1 0.8 5.9 5 5.3

24 7 0.9

25 7.2 0.8

26 7.8 0.6 5.5 6 5.9

27 7.5 0.6 6 5 5.5

28 8.5 0.6 5.9 6 6

29 8.2 0.8 5.9 5 6.6

31 7.7 0.9 6.6 5 53

32 8 0.5 6.2 5 6.1

Notclthat empty boxes in Table 2 indicate that there is not yet any data available for the

activity of that Example on the screen.




phf n |l and a 5- to 6-nenbered hetetoaromatic ring; wherein R24, R23
R26 R27 Res Res R30 and R73'are, independently, hydrogen or C -C6
alkyl; and R34 is a saturated, 5- or 6- nenbered nitrogen containing
ring. 15. A conpound as clalned in any one of the preceding claimns.
that is: tert-Butyl

4- ({(2-{[2- (4- hydr oxy- 2- ox0- 2 3-di hydr §23 , 3- benzot hi azol -
yl)ethyl]am no} ethyl)(3-(2- phenylethoxy)propapoyl]anlno)

met hyl ) pi pet dine-|.-. car :

N{2-[2-(4-ﬂ§/‘* 1wy d mm%gﬁééén%ﬁaﬁragmggﬁzot hi azol - 7-yl ) - et hyl ani no] -
t hyl } - 3- phenethyloxy N—plperldln 4-y| met hyl - pr opi onam de;

Tf[ 2-[ 2- (4- Ew I benzot hi azol - 7-y1) et hyl am no] et hyl ] - N- phe
net hyl-3- p ne&ﬁéPoxy propananlde '
N-Benzyl - N-[ 2- [ 2- (4- hydr oxf- 2- &b %H—benzothlazol 7- yIR®t hyl ami no] et h

yl ]-3- phenet hyl oxy- propa 8
N-[2 (2-(4-Hydroxy-2-0 IQEG?\&3¥¥¥ Pﬁgnq 5thy|]-3-phen
ot hi azol-7-yl)

et hyl oxy-N-(3- pyri dyl
oxy-N- phenyl - propanam de;

N-[ 2-[ 2- (4- Hydr oxy- 2- gxt

et hyl am no] et hyl . ] - 3- ghenet hyl

N-[2-(Di ethylanino)- -9 (2-{[2- (4- hydroxy 2- 0x0- 2, 3-di hydroi
enzot hi azol -

,3-b hyl ‘no) ,

ethyl)-3-[2-(1- napht- etNfoxy] pr opanam de;

N- (3-{[ 2- (4- Hydr oxy- 2-joxo-R, 3-di hydro-1|, 3- benzot hi azol -.7-yl ) et hyl ] am .
no) propyl ) - 3-( 2- phenﬂﬂéthoxy) N ( 2- phenylethyl)propananldg)

N-12-[ 2- (4- Hydr oxy- 2- oxo- 3H benzot hi azol - 7-yl') et hyl am

noj et hyl ] - 3- phﬁn&ﬂhyloxy N ( S- phenethyloxypentyl)propananide 129
3-[2-(4- Bronmogh gy ; N[ 2- [2 (4- hydroxy oxo SFLbenzothlazoI
7- yI)ehyIanlno? thyl |, ﬁep et hy, @ropanam

ZJ-';U

{2- [2 (4- Hydr d’kW}LOQRoi*'&IQ melhrea%éﬁrltsmrpsenef ﬁ%y?%ﬁ‘}iyho] eth
yl). phenet;fiyl oxy- N—plper |d|n 4-yl propanam de;

N[ 2- (D et hyl am no) et h ﬁ N- (2-{[ 24[ 4- hydr oxy- 2- oxo0- 2, 3-di hydro-1, 3-b
enzot hi azol - 7-A V??§¥ﬁ§i m no }ethyl)-3-(2- phenylethoxy)propananlde

4- Hydr oxy-7-[ 23 4 x%s&a{s%x&g%n'@ﬁlpwloemxy) propyl ] (2- phenyl et hyl ) am no] et
hyl } anlno)etﬁx
nis1;
R® represents a group —(3),-Y- (Z)q-R
X and Z each independently represent a C,-Cs alkylene group optlonally,gsubshtuted by
helogen, trifluoromethyl, amino (NHy), (di)-Ci-Ce alkyla.mmo, (di)- C;-Cs
alkylaminocarbonyl, C-Cg alkylcarbonylamino, stitphonantido (-SO;NH>) or (di)-Cy-Cs
alkylaminosulphonyl; : '
pand g eacH independently represent 0 or 1; f
'Y represents a bond, oxygen, sulphur, CHs, C(0) or NR®; provided that when p is 0 Y.is
not sulphur;
R™ and R are, independently, hydrogen or Ci-Cg alkyl;
R? represents hydrogen or C,-Cs alkyl;
R represents hydrogen or C;-Cs alkyl; | ;
R' represents hydrogen, or a saturated or unsaturated 3 to 10-membered ring system

optionally comprising at least one ring heteroatom selected from nitrogen, oxygen and -



1, 3- benzot hi azol - 2( 3H) - one;

N-[ 2- (D et hyl am no) et hyl ] - N- (2-{[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro-1, 3-
benzot hi azol -7- yl)ethyl]am no}ethyl)-3-(2-phenyl et hoxy) propanam de;
N-.[2-(Diet hyI am no)ethyl]-N-(2-{[2-(4-hydroxy-2-oxo-2, 3-di hydro-1,
benzot hi azol -

yl)et hyI ] am no} ethyl)-3-{2-[2-(trifl uor'dfet hyl ) phenyl ] et hoxy} pr opanam
ide; 3-[-(3-Chl orophenyl ) et hoxy] - N-[ 2- (di et hyl am no)at hyl ] -N-(2- {

[et2 h§/|A') B?’g;gﬁg N tt%e! ring systtra%%emg optlonatﬂﬁr S%Qsthglfcadzb haﬁ)_gg )trnII o¥orlle lno}
N-[ 2- (Di et hyl asjapa) awvycm -hiyfoRyl{ ie, (-S(ONRIT, 02 B(O)BY 2 -XOYNR TR o~ |

f SF?th Plza% zkﬁé@? -Wg‘t ﬂﬁéi,a]ﬂqug,pgﬁgﬁf]gg;carbonyl, C}-Cs alkoxycarbonyl
2- g 2h3dD| chbzgf@mhﬂw&r)malu&xtyc} 4-Nb, (-nettiberiol yonodynitertyshsterhof dhnally

r ox (0):40] - . .
o 1. 3 b FrIRNIRR 2bieEs 038 B PO ped AP TToa staehapd sulphur
512 Br ono- fhe mhb@mumemheemwwmmuﬂ mafsfwteaby hadgthyl ] - N- (2=
)

hydr oxyc, Oxothyl %ygrox}ﬁd IQRAS(%)&QDZ%@;I@% Cy C)s h?y}’] ami no}

[2-(
i hyd
-[ 2-
[2-(
t I propana
2- Di et hyl ani nr¥ mw 319 3, 2 adfR teniopienrydenty tepreydnt hjrd‘ro gen or Cy-Cy alleyl;

eth
3-[
([2-
di h
3-[
([ 2-
et hy
( -
gm[ ﬁo]( gt E;F; O)S I %’eﬁach mg'e\fael{donti]y rgprgs%xrftza- sa%(l),l -yl)et hyl_
N-(2-Di et hyI aniﬂsoelbga) N-{2-[ 2- (4- hydr oxy- 2- oxo- 2, 3-di hydro- 1, 3- benz
V1 )1yl am noj BYFETEES 35 A RGFLS=HOmYSoF LUSoppRR g oy which
3-[2-(2, 6. Di chbpafonmnmuyétmﬁemw@a]ogbn (@ﬂuhrmnmzahydmaﬂ,l Qa;’do)aylt\quzeml( 4-
hydr oxy- 2- oxo 245,25 -

ydro- 1, 3- beﬁ’?ﬁ?ﬂ’? 1&5‘815t1t?‘teglbye%y]|{a)mcﬁ 63%‘%?( Eoguonall%substgutedby
o]
3-
h
3
(

N (2- Di et hyl anNR¥RE ) GddiaRyatbar; RYRFRR Y CRConlisylearBonylatejds 0=1, 3- benz
t

}-

r oxy- 2- 0Xo-

ydro-1, 3- beﬁfB?‘?ﬂaJ:PE Sostjtuter by halogen, fifhu r%’fl%y)f l) h}’dm’g’n’a et

2- (3, 4-Di chbpt:@ma@ybl)-mﬁM)]; N- ( 2- di et hyl am noet hyl ) - N—{2 [ 2-(4-h
OXYy- 2- OX0- 2, & 28

yd?/o 1, 3-be zo}t{h’i zgg,(ﬁ”,}a hyﬂlGh e e?defl H%/f fJGF%Dta dr?‘ﬁe% gt Cr-Co allery

2- (Di et hyl aR??Ire’pié@nmjaj(c]regén( 2&-05 alkyl, phenyl-Cp-Cs alkyl or Cp-Cs allcylene-

(4- hydr oxyp.é\?l d| hydro-1, 3- benzot hi azol -
t hyl ] am no %/I’) 3 2- (3-net hyI phenyl ) et hoxy] propanam de; ..130

e
2-Di et hyI ansitieeRHyhg R e@@u@@epememwpmsyn@hydmemoﬂhcﬁsw}m or & agd pen
hi azol -

32 fom fg- attached form a 4~ 1:0 6-
et hyl am no) §t ﬁ%"f“‘“’é‘” tEtb(eémﬁofgln %%rf/lp eny Shel{ ﬁgx Jpr %?nam de;
N-(2- Di et hyI aninembtrhy safurited Bet¢reychc mggmwllz n@mnszlg@ hey EippbeergaipEn 2
othi azol - sclected from nitrogen and oxygen;
R represents hydrogen, C1-Cs alkyl, pheny}-Co-Cs alkyl or Co-Cs alkylene-
I\}—F?TRSS .
R represents a saturated, 5- or 6-membered nitrogen-containing ring;
R and R*® each independently represent hydrogen or C;-Cg alkyl; and
either R*7 and R* each independently represent hydrogen or C;-Cs alkyl, ox R¥ and

y
[

(
th
[
h
h
[ 2- (4- Chl or oo&éagdkjldfh@xybheﬂy(dt Selme‘i iyhbereipeirbaybatingib@ (qagh ¢fawhich *
h
[
dr
h
[
2-

|
|
N-
[
})
N

ot
1)

)
d
(

iazol -7- vyl h hy ) 0 '
3-[2-(3- trlfglhé?%‘k@f'ﬂé)?%efér’ﬁ} oy phiepylsulnhonylaming, sQQMNHER", -SONHRT,
d
(

yl
di
d
y
di
y
z
y

R together with the nitrogen ator to which they are attached form a 4- to 6-



yl')ethyl am no] et hyl }-3-(2-(3-nethoxyphenyl)ethoxy] propanani de;
3-[2-(2-Chl orophenyl ) et hoxy) - N- (2-di et hyl am noet hyl ) -N-{2-[ 2- (4-hydro
Xy- 2- 0X0- 2, 3-

di hydro-1, 3- benzot hi azol - 7-yl ) et hyI am no] et hyl } propanam de; or,
N-[2-(Di ethyl am no)ethyl]-N(2-{ HNYAr oxy- 2- oxo- 2, 3-di hydro 1,3-b
enzot hi azol - 27

yl)ethyl |l am no} et hyl)-3-[2-(2-napht hyin_).et'hoxy] propanam de; or a

phar maceut i cal Inendeeephadbdne®iclclit HEEI R ftil@mprising a further ring heteroatom
N-(2- (Di et hyI am n?c) m/l I N-Sn% %[(2 “h aroxy 2- 0x0- 2, 3-di hydro-1, 3-b
enzot hi azol - 7- selected from nitrogen and o yger

yl) et hyl ] ani nomm;elp)w&ome R‘idoagq&f‘.

phar maceuti cal | acce

P oty o nopLtApFTSRRRh G
thi azol - 7- yl)et hyl Jani no) et hy}
1

17, N[2
2- 0xo0- 2, 3-di hydro-1, 3-benzo

- ._2 (1- napht hyI )et hoxy] pr opanam de.

32 5 L3
N- [ 2- (Di et hy% am cr?g?%'fnﬁﬁ TlmN- %‘Pﬁ&}%&@%’&“&‘r‘%"fﬁ o%wRZan% if(;prf"ls%'r 'o-ﬂlm,i %- b
enzot hi azol - 7 is hydrogen. ' .
yl) et hyl ] am no} et hyl ) - 3- [ 2= 1- napht hyI ) et hoxy] pr opanami de
di hydrobrom de. 19. A prc Ssfer prepari ng a conpound of formula (1)
as clained ifh ampmpond 6§ cliiingd jnnmomd bfthe precfdingmiainteheminl dsuysen.
conprising: (a) reacting; a_corrpound of formula (11): ~ R2 R4 , Rra
4 @6 Rrl} DI L Rs:s N—A~~ CHZ)m ~(CHO R7n Rs R (1) < wherein LI
represents ahl M@M@n@#@l&pmmd@me thireopding ppeyheriaRHE &R ned i n
formula (1), wth: a:’conpound of formula (I11i) or a suitable salt
thereof 131 NH2 S.Q. N H (111) .- wherein I51ed in
fornula (1), F‘?‘@ﬁ’é‘“ﬁ@éﬁ%@&d ‘Bﬁnyénﬁag"éa‘m“my”herem i %9?&

zd?@éwmﬂ opsabritvited € 6% alkyl group;
()

1

6. A cbmﬁound as cleimed in any one of the preceding claims wherein X is a C-Cs alkylene

grot;p.

-
2

7. A compound as claimed in‘any one of the preceding claims wherein Y is a bond, oxygen,
Ch or NR®,

8. A compound as claimed in any one of the preceding claims wherein Y i;sNRg.

9. A compound as claimed in any one of claims 1 to’3 or 5 toy 8 wherein Z is a C;-C; alkylene

group. /
I

10. A compound as claimed in any one of the preceding claims wherein R’ is hydrogen or C,-C4
alkyl.

rs

11. A compoutid as claimed in any one of the preceding claims wherein R'? is hydrogen.
, !
12, A compound as claimed in any on¢ of claims 1 to 3 wherein Réis (CHg)qu‘, wherein q is
0, 1, 2 or 3; R is phenyl, pyridyl, NR¥R® or piperidiny! (optionally N-substituted by
C(0)O(Cy.¢ alkyl)); and R™ and R are, independently, Ci.4 alkyl.




(b) when R2 and R3 each represent hydrogen, reacting a conmpound of
formula (IV) OR4 s Rf7a, n RD R7 HRS NA'(CH2~ (CH2) RR$ (M
wherein e, R4, R5, R4, RS, RR R7, AL Db mand n are as defined in
formula (1), with a conpound of formula (111) or a suitable salt

t hereof as defined in (a) above in the py.esence of .a suitable
reduci ng agent; (c) when R2 and- R3 each Tepresent hydrogen,
contacting a conmpound of fornula (V) ORa'" Rra a s HN

-A(CH2rD,, (18HA)compirmd Ryclaigsdigany ongiof trprecediys Gipims whegeipR ™ de € R5,

R, RS, R6, Ringefd ndﬁ;y,%@%nqﬂ@gﬁm@& ydefined in formula (I) with a
swtablereducmg agent 1S C(O, eis 0, and 0, R3, R4

and-R are all hydrogen, deprotecting a conpound of formula (Xl X)

(x0 " 1 O AR g R R LR S o

protecting gromsmbeed arqrei)tw\nhwrwq l@@)sywmﬂaﬁh@bﬂgu@r@ Tigas; Rue or

al kyl, coupli ng,.a GORREMIFdGendeyTtbRed®@Shykalogen, trifluoromethyl, hydroxyl, carboxyl,

. G1-Cy alkyl (optionally substituted by -NR**R*), C\-Cs alkoxy.(optionally substituted by

MR¥R¥, C,:C, alkoxycarbonyl, -NR®R?, C;-C, alkylcarbonylamino, C-Cq _
alkylsulphonylamino, phenylsulphonylamino, -C(OYNHR™, -SO;NHR®, Co-C, alkyl-R*,
phenyl and a 5- to 6-membered heteroaromatic ring; wherein R*, R%, R%, R¥, R®, R, R
and I_{” are, independently, hydrogen or C;-Cs alkyl; and R* is a saturated, 5~ or 6-

membered nitrogen containing ring,

15. A compound as claimed in any one of the preceding claims that is:

tert-Butyl 4-({(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-

yl)ethyl]a;ﬁino}ethyl)[3-(2-pheny]ethoxy)propanoyl]amino}methyl)pipcridine-l-

carboxylate; .,
N-{2-[2-(4-Hydroxy-2-0x0-2,3-dihydro-benzothiazol-7-yl)-ethylamino}-ethyl}-3-
phenethyloxy-N-piperidin-4-ylmethyl-propionamide;
1:-[2-[2-(4-Hydroxy-2-0x0-3H-benzothiazol-7-ylJethylamino]ethyl}-N-phenethyl-3-
phrnethyloxy-propanamids; . )
N-Benzyl-N-[2-[2-(4-hydroxy-2-0x0-3 H-bcnzothiazoI;T-yl)efhyl'amino]ethyl]-3-

phenethyloxy-propanamide; ’ /
N-[2-{2-(4-Hydroxy-2-0x0-3H- benzothlazol-7-yl)cthyla.;14mo]ethyi]-3-phcnethyloxy-N—(S-
pyridylmethiyl)propanamide;

N-[2+[2-(4-Hydroxy-2-ox0-3H-benzothjazol 7-y1)ethylammo]cthyl]-S-phenethy]oxy-N-
phenyl-propanamide;

N-[2«(Diethylamino)ethyl}-N-(2-{[2-(4-hydroxy-2-0x0-2,3 -dihydro{-,l ,3-benzothiazol-7-
yhethyllamiino } ethyl)-3-[2-(1-naphthyl)ethoxy]propanamide; :
N-(3-{[2-(4-Hydroxy-2-0x0-2,3-dihydro-1,3-benzothi azol-7~3;1)§thyl]arnino}propyl)-se(z-
phenylethoxy)-N-(2-phenylethyl)probanamide_; )
N—I‘Z-[Z-(4«Hydroxy-2—oxo-3H-benzothiazol-’/‘-yl)cthy]amino]ethyi]—S-phenethyloxy—N-’(S-
phenethyloxypentyl)propanamide; :



~R-7ea 7 O~(CHZrO~(CHZ)n 76 R LZ (XI) wth a conmpound of fornula
(XXVI) R4, RRA 16 HNR3 s N RSRHI11 N=O(XXVI) HORS ; f
wherein LZ is a |l eaving group under standard conditions; and
optionally after (a), (b), (c$, (d) or(e) carrying out one or nore of
the follow ng:  converting the conpounggobtained to a further
conmpound of fornula- (1) form ng a phariaceutically acceptable salt
of the compound. / 20. A pharmaceutical conposi-tion conprising a

conpound of fo¥ Eﬁn‘]“?ﬁf?qyphﬁryl)ath%h{”ﬁ?ﬂ?e(dthrf@%yﬁomé@c’@ﬁ%@‘%aI t

t hereof as cla1 quﬂgﬁﬁnﬁ-@b£%p$&0“18 I n association with a
phar maceut i cal acce bl'e adju | rie 21. A
conmpound of fo’?’%/{%‘l[%("'(‘llf?}d‘?ﬁ’ zﬁxﬁﬁéfqaﬁ’éréﬁ’ﬁ'?zﬁ 1aF ‘7§b€g‘§[° °i3t§éf)'?‘ t her eof
gfs gl ?oggulng ﬁﬂﬂ?thmgwlpﬁidﬁL@ﬁp}oPMnﬁg fo'[| gse in theragy 22. Use
t hereof as cla H9ﬁﬂﬁm&H§'ﬁﬂﬁhéi{ﬁqiﬁﬁﬁﬂv fﬁ°?é‘%ﬁ%PﬁgP%ﬁ %@ture
3;] | 2hrrengh ﬁfigfInjel)ettgumﬁxh@}emmat(rcpmylaﬁoxmgz??mdmeasezng; conditions in
of a conpound ‘gﬂy‘%@fy' i %ﬁ?%e}‘ ﬁﬁ‘ﬁ“&?’%@%’ﬁ P%& W’q ?)@H'@Im@mégmlfb
t hereof as cIaLdeubmmmﬂawhmaﬁaof clains | to 18 in the manufacture
of a medi canen .U I Nt ' I T nESPbT

syndrone (ARD :fi'ﬁﬁwﬁ%ﬁm?°)§@ﬁyé§3@gﬁ¥‘%% T 238&6 %c]‘gjé as'?z{’l'?'
coni c obstructynumﬂmMumﬂmay&sdzﬁmmﬂahﬁﬁﬁﬁﬁmmmabihna or rhinitis. 24. A

combi nat i on cog]f# t&?ﬁgﬂ%,ﬁmg)*ﬂﬂ@f.}é{gg ﬁ%ﬁ Liﬁ"r&?-zawg Ak d%’}groqrbebe%otlﬁ&&ei

agents sel ecte
y])ethyl]mmno}eﬂiy])-B -{2- [2-(tnﬂuoromethyl)phenyl]ethoxy}pmpanarmde,

3-[7~(3-Chlorophenyl)ethoxy]-N-f2- (dlethylammo)umyl]-N-(Z-{[2 (4-hydroxy-2-0x0-2,3-

dihydra-1 3-benzothlazol-'?-yl)ethyl]ammo}eﬂlyl)propanamzde 4 '

N-[2- (Dwthylaxmno)ethyl]«N—(Z—{[2 (4-hydroxy-2-0x0-2,3-dihydro-1, 3-benzotlruazol-7-
yl)ethyl]amino} ethyl)-3-[2-(4-hydroxyphenyl)cthoxy]propanamide;
3-[2~(2,3-Dichlorophenyl)sthoxy]-N-(2-diethylamincethyl)-N-(2- {[2-(4-hydroxy-2-0%0-2,3-
dihydro-1 ,3-benzothiaéol-?-yl)ethyl]ami no}ethyl)propanamide;

- 3-[2-(2-Bromo-5-methoxyphenyl)ethoxy]-N-[2-(diethylamino)ethyl}-N-(2- {[2-(4-hydroxy-
2-0xo—2,3-dihydro—1,3-benzothiazol-?-.yl)ethyl]amino}ethyl)propanamide;
N-(2-Diethylaminoethyl)-3-{2-(3-fluorophenyl)ethoxy]-N-{2-[2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-ylyethylaminoJethyl ) propanamide;
Nl:(z-Diethylaminoelhyl)-N-{2-[2-(4-hydroxy-2-oxo-2,3-dlihydro-l,3-benzothiazol-7-
yl)r'tl'lylamino]ethyl}-3-(2~methyl-2-phenylpropsxy)proaénamide;
3-[2-(2,6-Dichiorophenyl)ethoxy]-N-(2-diethylaminoettiyl)-N-{2-[2-(4-hydroxy-2-oxo-2,3-
dihydro-1,3 -benzothiazol-?-yl)ethqumino]ethyl}propanamide;
N-(2-Diethylaminoethyl)-N-{2-{2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethylamino]ethyl }-3-[2-(3-trifluoromethylphenyl)ethoxy]propanamide;
3-[2-(4-Chlorophenyljethoxy}-N-(2-diethylaminoethyl)-N-{2-[ 2—(4{hydroxy-2-0xo-2,3-
dihydro-1 3-benzoth1azol-7-y1)ethylammo]ethyl}propana:mde,

32-(3 4-D1chlorophenyl)cthoxy]-N-(2-dlethylam1noeﬂ1y])-N-{2 [2-(4-hydroxy-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylamino]ethyl} propanamide;
N-§2-(Diethylamino)ethyl]-N-(2- {[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7-
y;)cthyl]'amino}ethyl)—3~[2-(3-methylphenyl)cthoxy]propanamide;



0 a non-steroidal glucocorticoid receptor (GR-receptor) agonist; 0
PDE4 inhibitor; o a nuscarinic receptor antagonist; o a nodul ator
of chenoki ne receptor function; or, o an inhibitor of p38 kinase

functi on.

a

25. A conpound. of formula (I) according to claim, 1,
substantially as hereinbefore describedsyw th reference to any one of
to 32.

Exanpl es |

-16.

17.

18,

19.

N-(2-Diethylaminoethyl)-N-{2-[2~(4-hydroxy-2-0 x0-2,3-:dihydro-1‘,3 Jbenzothiazal-7-
yl)éthylamino_]ethyl}-3-[2~(3-hydroxyphenyl)é’fhoxy]propmmﬁide;
N-(2-Diethylaminoethyl)-N- {2-[2-(d-hydroxy-2-0xa-2,3-dihydro-1,3-benzothiaze)-7-
yljethylamino] ethyl }-3-[2-(3-methoxyphenyl)ethoxy]propanamide;
3-[2-(2-Chlorophenyl)ethoxy)-N-(2-diethylaminoethyl)-N- {2-[2-(4-hydrox y-2-0x0-2,3-
dihydro-1,3-benzothiazol-7-yl)ethylaminolethyl }propanamide; or,
N-[2-(Diethylamino)ethy!j-N-(2-{[2-(4-hydroxy-2-ox0-2,3-dihydro-1,3-benzothiazol-7- _
yethyl]Jamino}ethyl)-3-[2-(2-naphthyl)ethoxy]propanamide;

or a pharmaceutically acceptable salt thereof.

N-[2-(Diethylamino)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol.7-
yl)ethylJamino} ethyl);3_—[2—(1 «naphthyl)ethoxy]propanamide or a pharmaceutically
acceptable sait thereof,

N-['?,-(Diethyla.niiqo)ethyl]—N-(z-{[2—(4-hydroxy,—2—0xo-2,3-dihydro-I,3-benzbthiazol—7-
yl)ethyl]lamino} ethyl)-3-[2-(1-naphthyl)ethoxylpropanamide.

- " '
N-[2-(Diethylamino)ethyl]-N-(2-{[2-(4-hydroxy-2-0x0-2,3-dihydro-1,3-benzothiazol-7-
yl)ethyllamino} ethyl)-3-[2-(1-naphthyl)ethoxylpropanamide dihydrobromide.

A process for preparing a compound of formula (1) as claimed in any ong of the preceding

claims the process comprising:

. (ayreacting a compound of formula (11): . y
2 q 7a
- RR4 TR f/ i 7
- ~D R
LAY T \BN—A"en,y, CH) L
. \ /i
R R I

wherein L1 represents a leaving group and the other variables are as defined in formula (1),

with a compound of formula ({If) or a suitable salt thereof:
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NH,

s
=0
. ﬁ N
0R1 .
(1)

wherein Rl is as defined in formula (I), in the presence of a base;

(b) when R? and R each represent hydrogen, reacting a compound of formuta (IV)
0 R* RS

) R'fa,
R ] ~ D ey

H™ SUASR—AT R, (CH)Y erb
AR

5
. R '.f (}'V)

> &Y R%,R® R”, A, D, m and n are as defined in formula (D), witha

wherein g, R4, R
compound of formula (III) or a suitable salt thereof as defined in (a) above.in the presence of
a suilable reducing agent; |

7

(c) when R2 and R'B','each represent hydrogen, contacting a compound of formula (V)

0 ) R4 . R?a
g A BN /}_ R’
N n o ™o T
R R ’
s. '
o
! N
. H
OR ' V),

wherein e, RL RY. R, R &% R%, R", A, D, m and n are s defined-in formula (I) with a

stitable reducing agent;

(d) when A is C(0), ¢ is 0, and R, R®, R and R’ are all hydragen, deprotecting a compound
of formula (XIX):



W

2 ¢ Ta
O R 4 R g R
R\O"U\N : I: o (CH )/ ~(CH) R’
R 5 2 20 b
RF R 0
S

{XiX}

I=

wherein R’ is alkyl or other suitabie part of a protecting group; or,

(e) when A is C(0) and R? and R are both alkyl, coupling a compounci of formula (XI):

I

. R‘?a
O D\ /‘_ R7
T\(CHZ): (CHY™ Lo

R
| G
with & compound of formula (XXVI)
s . .
7 R R i ]TG
HN R3 gl ﬁ
R R
S
>= o (XXVI)
N
5 H ! y;
OR i

I;
wherein L? is a leaving group under standard conditions?

and optionally after (2), (b), (c), {d) or(e) carrying out one or more of the following:
» converting the compound obtained to a further compound of formula {I)

» forming a pharmaceutically acceptable salt of the compound. /

20. A pharmaceutical composition comprising a compound of for’mula (1) or & pharmaceutically
acceptable salt thereof as claimed in any one of cigims 1 to 13 in association with a |

pharmaceutically acceptable adjuvant, diluent or carrier.



21.

22,

23.

24,

133 -

..

A compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in any

one of claims 1 to 18 for use in therapy.

Use of a compound of formula (I) or a pharmaceutically acceptable sait thereof as claimed in
any one of claims 1 to 18 in the manufactire of a medicament for the treatment of human

diseases or conditions in which modulation of 2 adrenoreceptor activity is beneficial.

Use of a compound of formula (I} or a pharmacentically acceptable salt thereof as claimed in
any one of claims 1 to 18 in the manufacture of a medicament for use in treating adult
respiratory distress syndrome (ARDS), pulnionary emphysema, bronchitis, bronchiectasis,
chromic obstructive pulmonary disease (COPDY, asthma or rhinitis.

A combination comprising a compound of fortnula (f) and one or'more agents selected from

the list comprising:

o a non-steroidal glucocorticoid receptor (GR-receptor) agonist;
o a PDE4 inhibitor; ' !

© a muscarinic receptor antagonist;

o a modulator of chemokine receptor function; or,

o an inhibitor of p38 kinase function.

E

23. A compound of formuta (I) according to claim 1, substantially as hereinbefore described

with reference to any one of Examples 1 to 32,



