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WO 2005/080324 PCT/1B2005/000112 1 SULFONAMIDE
DERIVATIVES FOR THE TREATMENT OF DISEASES This invention

2 agonists of general formula: OHH HO o 2\ (1

Mﬁ?@%ﬁ% ~10I( in which R1, R2,;n and Q1 have the mea%##1‘78]%;&)0%}?)@6122

indicated below, 5 and to processes for the preparation of, compositions
containing and the uses of such derivatives. Adrenoceptors are members
of the large G-protein coupled receptor super-family. The adrenoceptor
subfamily is itself divided into the a and R subfamilies with the J3

SEULFORAM IR 3 EBMOUBREES PO RIH B TREADHENTIO tYDESEATESS2
and (33. These receptors exhibit differential expression patterns in
tissuasf HRARHS YIRS BN AgaNS OUTRALITAR 35 gelreneraic ((32)
receptors are mainly expressed I ¢Mooth muscle cens Ee.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas J33 adrenergic
receptors are inlylgxpressed in fat tissues (therefore (33 agonists could
15 potentially e useful in treatment of obesity and diabetes) and (31
adre e@t: feceptors arg\main e@r ss?#; ardiac tissues (therefore 01

' % e f-%phyﬁjology and

: been extensively reviewed in the
literatur, rg{le_{ence see Barnes, P.J. Chest, 20@997, 111:2, pp
17S-26 fydn, S.A. at al, Expert Opinion on investigational drugs,
2000, 9:1, pp25-42) and therefore only a brief summary will be included
inRRRFoRRTONRI g, semelasker avd tiRARYARICAUEHANI5(B80324
PCT/IB2005/000112 2 Glucocorticosteroids, anti-leukotrienes,
thepphylline, cromones, anti- c%oiine gics and 02 agonists, constitute drug
3%?2 gf ggqﬁ%%%erg @Jr&hﬁt@rﬁgg@ n o{, compos%on containing and the Uses
of such derivatives.

Adrenoceptors are members of the‘ targe G-protein coupled receptor
super-family. The adrenoceptor subfamily is itself divided into the « and §
subfamilies with the § sub-family being composed of at least 3 receptor sub-
types: B1, B2 and 3. These receptors exhibit differential expression patterns in
tissues of various systems and organs of mammals. B2 adrenergic (B2)
recéptors are mainly expressed in smooth muscie cells (e.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas $3 adrenergic
receptors are mainly expressed in fat tissues (therefore B3 agonists could
potentially be useful in the treatment of obesity and diabetes) and 1
adrenergic receptors are mainly expressed in cardiac tissues (therefore p1

agonists are mainly used as cardiac stimulants).

The pathophysiology and treatments of airway diseases have been
extensively reviewed in the literature (for reference see Barnes, P.J. Chest,
1887, 11112, pp 178-268 and Bryan, S.A. et al, Expert Opinion on
investigational drugs, 2000, €:1, pp25-42) and therefore only a brief summary

“will be included here fo provide some background information.
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treat allergic and non-allergic airways diseases such as asthma and
chronic obstructive airways disease (COPD). Treatment guidelines for
these diseases 5 include both short and long acting inhaled (32 agonists.
VOB AEERA, rapid onset 02 agonists are used for "rescue” PCT/AB2005/060112
bronchodilation, whereas, Iong-actir?g forms provide sustained relief and
are used as maintenance therapy. Bronchodilation is mediated via
agonism of the (32 adrenoceptor expressed on airway smooth muscle

cells, whi sults in_relaxation and .10 hence, bronchadilation. Thus, as .
fu ncti(g]%i?%]%ﬁbcgﬁ?gtg’ 2 aagn(%%g rsl(ggﬁe B?ég\?egit"%%%gﬁ@%e HhRRpRss Nt
cathibrergitoendspic ayctisistancestine ddigociesseiriaae Bé CARAY used to

t ine, bradykinin, prostaglandins, histamine and endothelins, .
A A A A Tho S ARy pend chronic
ohgbHrisenrifalys difectetiielyphs Diccdtiscthiappldgimeaidfan dstbmdideases

e exanRle t nists. may stabilize mast
e e S S B Rt
PBeagowi B2 aty oaisibiotkshedirorohteatisttiotionvineshacay yngHecgensorms
pRIRUESE SO ER Ahrle I UIRTIONE SR, ag0nista Jahil cholineraic
neurotransmission in the human “airway, which can resutt i reduced
cholinergic-reflex bronchoconstriction. 20 In addition to the airways, it has

also BEERdQdiRipRd thatedalatenbtepasaiane 4o beprédscarireotseptor
eR[I88SANE HISHHOEARFIIE 2rREBRISISIRUCHREANRSE HeSRIRELILING and

present invention, may have application in the treatment of other

haRes sBOaGRAIEB: nbbHimita® dunetiena RatAgRRisis syBlragonists can
pREGEMALERE IAllerseomaestiueben biplsa cABRERRRINI 2 R RIAIRRALION ciuding

and allergi ﬁskin diseases, psoriasis, proliferative skin diseases,

SRR DAt DAhRFGranRURE (hEREYAIEIR oBRHRUETA owbiigmine and
epastfielinsidiycRastcpiarydenseligard RABLE UWearalioRAHAYEY Lirvay, 52

numerous 132@080 ists are limited in their use due to their low selectivity

2PN B S RLIRC S BIPRR T SlbimibapauR Sl sAwirme. For

eraediiied theeUgbeactioporoB 2RI BN UGS AR SXPrasRtOUIRide tifis. The
. airways WO ,2005/080324 PCT/IB2005/000112 3 (muscle tremor,
!'}?ﬁ'ﬁf{%&rafam?alE‘?fﬁﬁéﬁs?Fe?fl%@%ﬁﬁ%%%ﬁ’?ﬁffﬁ%fcﬁ‘ébﬁféfé?%sa”F%éd?ﬁ)rhOW p2

afyopisteesirgents Hirdhihelassstriction induced by aliergens, exercise and cold
air. Furthermore, B2 agonists inhibit cholinergic neurotransmission in the human

airway, which can resulf in reduced cholinergic-refiex bronchoconstriction.

In addition to the airways, it has also been established that B2
adrenoceptors are also expressed in other organs and tissues and thus B2
agonists, such as those described in the present invention, may have
application in the treatment of other diseases such as, but not limited 1o those
of the nervous system, premature labor, congestive heart faiture, depression,
inflammatory and allergic skin diseases, psoriasis, proliferative skin diseases,
glaucoma and in conditions where there is an advantage in lowering gastric

acidity, particularly in gastric and peptic uiceration.

However, numerous 82 agonists are limited in their use due to their low
selectivity or adverse side-effects driven by high systemic exposure and mainly

mediated through action at p2 adrenoreceptors expressed outside the airways



Accordingly, there is still a need for novel p2 agonists that would have an

appropriate pharmacological profile, for example in terms of potency, 5
tharmacokinetics, or duration of action. In this context, the present

RPN ¥blates to novel (32 agonists. Various SulfonamidBcHeRzas/e112

have already been disclosed. For e§<ample, W002066250 discloses

compounds active as (33 agonist, selective over (32, of formula : OH H

R3 zN(RiimB1/iY R2S R4 (1) 10 (Q) wherein m may be 2, R1 may be

H 5SO2R5 (R5.being H or C1-C6 alk Q,@z be a bond, R2 .
T PO, R S R ) U B RS S Shlmy BRIy o s
neadderafhprayet/e gesji piierg/isal002/000622 discloses selective (33
agonists of formula : 00 R R.Ki-xi 'ID-XT-R 4 15 wherein R' may be

DhGHYA&M@ﬂ?QtW%% Ry iy AR AHSY 'ﬁHU%P%%’(?%B%% fﬂ%ﬁ%iﬁ have an

bond, R2 may be hydrogen, R3 Is hydrogen o roxyalkyl, may

appopPsaiRs PhBraaodeHrrhnarRESs dasicay@mplav @ 2068188082 4potancy,
5 pRerMEBARPRAAN1d2 b iber stlfpRamids deEvalivexa s alselisslostdntion

in US5,776,983 as (33_agonists They are more specifically of formula :

repias RIPR!RS 2EPRISIR4 R2 NHSO2R

Various Sulfonamide derivatives have already been disclosed. For
example, WO02066250 discloses compounds active as B3 agonist, selective

over B2, of formula ;

OH
Z/K/*[:E\XA@?
| (Oh ®

wherein m may be 2, R; may be H, OH or NRsSO2R;5 (Rs being H or C4-Csg
alkyl), £ may be a bond, R, may be H or C4-Cs alkyl, Ry may be C4-Cs alkyl, B
may be phenyl, Y is C4-Cs alkyl and A may be phenyl.

10

WOO02/000622 discloses selective Bs agonists of formula :

™

‘wherein R’ may be phenyl substituted with hydroxy and alkyisulfonylamino, X4
may be a bond, R? may be hydrogen, R® is hydrogen or hydroxyalkyl, Xo may
be CHg, X3 is a bond, O or NH and R is cyclic group.

15



5 wherein R' may be CH3, R2 may be OH, R6 may be H, R3 may be H or
alkyl, R4 may be H, alkyl, R5 may be H, R5' may be C(O)NR6R6' wherein
R6 and R6' may be H or lower alkyl. However, none of the above
WELHBNARITAS derivatives have shown a selective (32 agonisPa&tHR{(05/000112
allowing them to be used as efficient drugs in the 10 treatment of the
32-mediated diseases and/or conditions, in particular allergic and
non-allergic airways diseases or other diseases such as those previously
cited. The invention relates to the compounds of general formula (1): OH
H N JgT R'R2 ((CH2)~O (1) HO NHSO2CH3 15 wherein the
(CH2)n-C(=0)Q' group is in the meta or para position, R' and R2 are
indepEliteh gy isenestiderdenvatiins @leisaliibatose0, ib dFSBaREQSS as B3
SRNRSTEIEG [ B ANBZNIGG3R4RAT11B2005/000112 5 RS R3 Ra
11 R4 1\ (CH2)P R5*N (/R5 */N R6 R6 and a group *-NR"-Q2-A,
whereinpis 1 or 2, Q2 is a C1-C4 alk [E'ene, R11is H or C1-C4 alkyl and

A is pyridyl, é"—Clp! cycloalky, cycloalkyl being optionally bridged by
. ly A28 or carbbon atoms, 5 tetrahydropyranyl,
ipe ly sfibstitut th @énzyi, tetrahydrothiopyranyl or a

NHSO,R!

§ wherein R' may be CHjz, R® may be OH, R® may be H, R® may be M or alkyl, R*
may be H, alkyl, R® may be H, R® may be C(O)NR°R® wherein R® and R® may
be H or fower alkyl.

Howsever, none of the above sulfonamide derivatives have shown a
selective B2 agonist activity, allowing them to be used as efficient drugs in the
10 treatment of the 82-mediated diseases and/or conditions, in particular allergic

and non-allergic airways diseases or other diseases such as those previously
cited.

The invention relates to the compounds of general formula (1}:

OH
H
N
CH 1
HOQJ\J m ( ”“YQ ()
O

NHSO,CH,

15 wherein the {CHy)-C(=0)Q" group is in the meta or para position, R! and R?
are independently selected from H and C4~Cy alkyl, nis 0, 1 or 2 and Q' is a
group selected from,
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R3 R4 R3 R5 R5 or R7 R6 wherein R3, R4, R5, R6 and R7 are the same
or different and are selected from H, C1-C4 alkyl, OR6, SR9, halo, ON,
CF3, OCF3, COORY9, SO2NR9R10, 10 CONR9RID, NR9R10, NHCOR10

WMWW“Wherem R6 is C1-C4 alkyl and R9 and R10 are RR&/HE¢f6/¢0112
different and are selected from H or C1-C4 alkyl and the * represent the
attachment point to the carbonyl group; or, if appropriate, their
pharmaceutically acceptable salts and/or isomers, 15 tautomers, solvates
or isotopic variations thereof. The com %unds of formula (1) are agonists
of the (32 receptors, that are particularly useful for the treatment of

(32-medi diseases anB/0r conditions, byghowing excellent potency,

in partic en adminisfereg hfalation route. WO 2005/080324
eI/ 6Ttk general formula (1), C1-C4 alkyl
and C1 ‘ ylene denote a straight>chain"@&sbranched group containing

lies if they carry substituents or
occur as substituents Of other radicals for example in O-(C1-C4)alkyl
radicals, S-(C1-C4)alkyl radicals etc... . 5 Examples of suitable

a(ﬁh@ﬁc)ab(w!ﬁaiieélgarevmﬁiw;)GﬁWbﬂB?)fQﬁ% Bopopyiyrehed! is H or

I sec-hutyl tert utyl.... Exa suita table O-
CFa |ca }s&araenr%lg‘hg qd)%/é C|’b°ro rqg)‘r;(ﬁy% |SOS%'rop9’I%{§’y%Y‘b%wgpmna“y
biigtgbatylky, Osec-butydnagean@mmbtyloﬁy 210F heCHCltucysioakiddms,
n re ally [ mofe
car%on a% n%é%ﬁclud%{%%rc%{ gpylad:St %R%ﬁ?yl C%P%Z%é%{ cycﬁ' Ehexylg)a hgr :
tedAiyHEpRIPRIdaRYARE R BfeYio[3.1.1]heptane, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane. Preferred cycloalkyl groups are cyclohexyl and

adamantyl. 15 Finally, halgzdenotega halogen atom selected from the
group consisti}%g

& '
3

R7 R&
wherein R?, R*, R®, R® and R’ are the same or different and are selected from
H, C+Cq alkyl, OR®, SR®, halo, CN, CFs, OCFs, COOR®, SO,NR°RY
CONRPR™, NR®R"®, NHCOR™ and pheny!;

wherein R® is C4-C, alkyl and R® and R are the same or different and are

selected from H or C4-Cy alkyl and the * represent the attachment point to the
carbonyl group;

or, if appropriate, their pharmaceutically acceptabie salts and/or isomers,
tautomers, solvates or isotopic variations thereof.

The compounds of formula (1) are agonists of the B2 receptors, that are
particutarly useful for the treatment of B2-mediated diseases and/or conditions,

by showing excellent potency, in particular when administered via the inhalation
route.
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of fluoro, chioro, bromo and iodo in particular fluoro or chloro. In the

following, the free bond on the phenyl group such as in the structure

below, 20 means that the phenyl can be substituted in the meta or pare
W&%‘?ﬂﬂ?ﬁ{)&?ﬁe compounds of the formula (1) WO 2005/080324T/1B2005/006112

PCT{IB2005/000112 7 OHH N RER2 (CH2)n Q, (1) HO NHSO2Me 0

can be prepared using conventional procedures such as by the following

illustrative methods in which R1, R2, Q1, and n are as previously defined

for th ound of the form nl herW|se stated. 5

amid derlvgﬁv%s %’Hﬁ g"'r)‘?fg;x‘/ E‘é Pt @(@Gpﬂ;ﬁ énai!%ﬁ“e
dehmmm@maasalbmm&gwuw (:Z}hf/ad\'(iringibE/@ RHQRHBE Sloms.

mlne f formula NH 11 RI,R2 Raj.R3 R4

TR RE B O ore B T ol Fheniral St s
raﬁlawj@xi%mm@lw !an@n@aéraﬁawhraé@aﬁﬁoﬁmh@whybmmnaﬂs etc... .
EXSHRBE 808Md6H9-(&:(EJMMEIM4aIIRC BIARK, ethyl, n-propyl, iso-propyi,
n-butyl, jso-butyl, sec-butyl, ferf-butyl.... Examples of suitable O-C4-C, alkyl
radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butyioxy, iso-butyloxy,
sec-butyloxy and ferf-butyloxy.. ..

The C;3-C1o cycloalkyl whersin 2 carbon atoms or more are optionally bridged by
one or mds‘e -carbon atoms include cyclopropy!, cyclobutyl, cyciopentyl,
cyciohexyl and cycloheptyl, adamantyl, bicyclof3.1. 1lheptane,
bicyclo[2.2.1}heptane, bicycio[2.2.2]octane. Preferred cycloalkyl groups are
cyclohexyt and adamantyl.

Finally, halo denotes a halogen atom selected from the group consisting

of fluoro, chloro, bromo and iodo in particutar fluoro or chioro.

in the following, the free bond on the phenyl group such as in the structure

below,

G

means that the phenyi can be substituted in the meta or para position.

The compounds of the formula (1)
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ethylcarbodiimide hydrochloride or N, N'-dicyclohexylcarbodiimide),
optionally in the presence of a catalyst (e.g. 1-hydroxybenzotriazole
hydrate or 1-hydroxy-7- azabenzotriazole), and optionally in the presence
WO R&Pi&amine base (e.g. 15 N-methylmorpholine, triethJieFiiRz0gy000112
diisopropylethylamine). The reactior] may be undertaken in a suitable
solvent such as pyridine, dimethylformamide, tetrahydrofuran,
dimethylsulfoxide, dichloromethane or ethyl acetate, and at temperature
comprised hetween 10C and 40C (room temperature) for a period of 1-24
hour ' CT/IB2005/000112 8 Said amine (3), (3') or
(3") 48 v avgilable or may be prepared by conventional
meth ’ e one-skilted,in tk@art(@.g. reduction, oxidation,
HedRy 3 Yiediated cotipling, protection, deprotection
etc...)ggncpmercially available mateyial. 5 The acid of formula (2) may
be preparecffrom the corresponding ester of formula (4) : OHH N
(CH2)n ORa (4) JC HO RI R2 O NHSO2Me wherein Ra is a suitable acid

- cqmoteetipee paos, wsinigrablyvar(@i+@H) plogdeghangs, sudichdaclydabesbivliowing

R e enGrs S e Breaiqur AR Br ne

comiyn Bidheseantie (blsdess. Florexiampleiete ester may be
hydrofyRegd Ryl RHBREYVED AGUBANSIEYE) FhERABR (HEhdPa 898 nling an

chloride, potassium hydroxide, sodium hydroxide or lithium hydroxide),
agptRiianake) SreasatdrepSolvent or mixture of solvents (e.g. water,
propionitrile. d@i-dioxan, 15 tetrahydrofuran/water), at a temperature
comprised betwee 20C and 100C, for a period of 1 to 40 hours. The
y prepared by reaction of an amirfe of
(CHZ)n OH

NHSO,Me

with an amine of formula NHR''-Q%-A (3),

F3

1 R
R R R4

TrZ—

R
HIN RS

R* (39, or R® (3™).

The coupling is generally carried out in an excass of said amine as an acid
receptor, with a conventional coupling agent (e.g. 1-(3-dimethylaminopropy!)-3-
ethylcarbodiimide hydrt)chibrid@ or N, N'-dicyclohexylcarbodiimide), optionally in
the presence of a catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-
azabenzotriazoie), and optionally in the presence of a tertiary amine base (e.g.
N-methyimorphoiine, friethylamine or diisopropylethviamine). The reaction may
be undertaken in a suitable solvent such as pyridine, dimethyiformamide,
tetrahydrofuran, dimethylsulfoxide, dichloromethane or ethyl acetate, and at
temperature comprised between 10°C and 40°C (room temperature) for a
period of 1-24 hours.



formula (5) (CH2)n~ORa RI R2 O 20 wherein Ra and n are as previously
defined, with a bromide of formula (6) : WO 2005/080324
PCT/1&2005/000112 9 OH Br i/ HO (6) NHSO2Me In a typical

WEHSESEEPE24he amine of formula (5) is reacted with a bromidRCEfHRGHAA0112
(6) optionally in the presence of a s8ivent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, N, N-dimethylformamide, propionitrile, 5
acetonitrile), optionally in the presence of a suitable base (e.g.

trlethglg@m%bol)l:]s eth;llg?zgme Hﬁtasswm carbopate %%g cf may be

hydrogen car rature comprise G e
%@d@ﬁ&mestlmw!smﬁﬁmdmwmﬂé&obmnmIﬁw(ﬁganwyﬂdborep’du@art (e.g.

reRECR NG IR A h&ﬂae AhAV Qapl\/l Qggﬁﬁé rﬁgdﬁffg B&% %;é%;qg%}gtion,

amine of formula (5 re R, is Me and may € prep

aeRiehan Ricor- I@P@hﬁﬁﬂ@ﬁﬂé’ﬁﬁﬁmi@bf@e’mﬂﬂﬁg protected amine
5  of formeladd)RgoRhad (@ ﬁﬁéé%&@ré@ﬁ@ﬂﬁ@%ﬁ@éﬁ@%ﬁ&ﬂ%r of
as previously defined and Rb and Rc represent any 15 suitable
nts so that HNRbRCc is a chiral amine (for example, Rb may be
hydrogen and Rc may be (x-methylbenzyl), provided that the bonds
between N &td Rb and N and Rc can be easily cleaved to give the free
amine Qf forphula % using standard methodology for cIeaMpg nitrogen

protg grgroupgs, su l = (CH )
2

R' g2 \ﬂ/

HO

NHSOzMe

wherein Ra is a suitable acid protecting group, preferably a (C4-Cslalkyl groupn,
which includes, but is not limited to, methyl and ethyl, according to any method

10 well-known to the one skilied in the art to prepare an acid from an ester, without
modifying the rest of the molecuie. For example, the ester may be hydrolysed
by treatment with aqueous acid or base (e.g. hydrogen chloride, potassium
hydroxide, sodium hydroxide or lithium hydroxide), optionally in the presence of
a solvent or mixture of solvents (e.g. water, propionitrile, 1,4-dioxan,

15 tefrahydrofuran/water), at a temperature comprised between 20°C and 100°C,
for a period of 1 to 40 hours.

The ester of formula (4) may be prepared by rsaction of an amine of

formula (5) :

H,N (5)
~—~(CHz),. _ORa

0

20 wherein Ra and n are as previously defined, with a bromide of formula (6)



as those found in the text book T.W. GREENE, Protective Groups in
Organic 20 Synthesis , A. Wiley-Interscience Publication, 1981. WO
20051080324 PCT/1B2005/000112 10 The amine of formula %%%ma be
W5 &I844 a single diastereomer by reaction of an amine Bf 000112
HNRbRc with a ketone of formula (8): H3C ~ (8) (CHZ)nORa O (I'-'J'/ O
wherein Ra, Rb, Re and n are as previously defined. 5 In a typical
procedure, the reaction of the ketone of formula (8) with the amine of
formula HNRB c leads to a chiral intermediate which is in turn reduced
by a suitable feducing agent (e.g. sodium cyanoborohydride of formula
iLmArtriacetoxyborohydride of formula Na(OAc)3BH)
opti@ in the presence of a drying agent (e.g. molecular sieves,
M sulfate) 16)and optionally in the presence of an acid catalyst
.g. agetic acid) to give the amine of formula (7) as a mixture of
diastergbia€rdvighe reaction is generally done in a solvent such as
tetrahydrofuran or dichloromethane at a temperature comprised between
20C and 80C for 3 to 72 hours. The resulting product is then converted to

the hififobmBiAi e QaedHEP sEeRE QL EmYkRbIH Bagiediviie bromide
oSRINanipENbtEEhali sV eI ple@iso PP b atiRNalmRt kI RIvents (e.g.

diisopropyl ether or diisopropyl ether/methanol) to give (7) as a single, . .
Qe et Eat i i o L A U
5 apstadtiie, optiatetycoupiapaisnasybhalideici b hakee( % datih@akine,

d§]9()1 Zoq%ﬁ\qrein Ra is{as reviously d finedtand.HaIrr‘e resentsag to) at
SOBERYSEEiE, ARG AL Sar e B RN e A anate) @
a deneraiatere conutaize @ Geivadent80°C and 120°C, for 12 to 48 hours.

The bromide of formula (68) may be prepared according to the method of
WO 02/06258 (pg. 36, example 14a).

10 The amine of formula (5), where R1 is Me and Ry is H, may be prepared
as either the (R} or (S) enantiomer from the corresponding protected amine of

formula (7)

R

N (7)
Rb = ‘
0

wherein Ra and n are as previously defined and Rb and Rc represent any
15 suitable substituents so that HNRbRg is a chiral amine {for exampie, Rb may be

hydrogen and Rc may be a-methylbenzyl), provided that the bonds between N

and Rb and N and Rc can be easily cleaved to give the free amina of formula

(5} using standard methodology for cleaving nitrogen protecting groups, such

as those found in the text book T.W. GREENE, Protective Groups in Organic
20 Synthesis , A. Wiley-Interscience Publication, 1881.



10

15

26

WO 2005/080324 PCT/IB2005/000112 11 In a typical procedure, the aryl
halide of formula (9) is reacted with a tin enolate generated in-situ by
treatment of isoprenyl acetate with tri-n-butyltin methoxide of formula
WBIASHEING in the presence of a suitable palladium catalys® BRI pPo112
acetate/ tri-ortho-tolylphosphine of formula Pd(OAc)2/P(o 5 Tol)3) in a
non-polar solvent (e.g. toluene, benzene, hexane). Preferably, the
reaction is carried out at a temperature comprised between 80C and 110C
for 610 16 hours.f'I};he aryl halide of formula EQ may be oli)tajggjeq b b
oMU e SR oAy SO BB R (ol DGR TiBT o
reb0tOmwiiaasiariaki st prevdoHdiR Hbfindt, a&edodmgittoanyiméiiod
well-known to the one skilled in the art to prepare an ester from an acid,

gwithout modifying the rest of the moIeCLe . In a typical procedure, the acid
of fopfmulay10)¥5 reacted with an 15 alcoholic solvent of formula RaOH,
Wh%@ﬁ ' &ffRd, in the presence of an acid such as
hydrogen chloride at a temperature between 10C and 40C (room
temperature) for 8 to 16 hotrs. The acid of formula (10) is a commercial
whERgMORT hearing:of formula (hadiele R B2 = alkyl, may be
prepared 20°according to the following scheme: Scheme 1 WO
2005/080324 PCT/IBZ(?OS/O%OllZ 120 fR 0O HOO %CHZ n Og Rt R2
(CHAM® pﬁqf);:tme ure, the reaction of the ketone of formula (8) with the

amine of formula HNRbRe leads to a chiral intermediate which is in tum

reduced by a suitable reducing agent {(e.g. sodium cyanoborchydride of formula
NaCNBH; or sodium triacetoxyborohydride of formula Na{OAc):BH) optionally
in the presence of a drying agent (e.g. molecular sieves, magnesium sulfate)
and optionally in the presence of an acid catalyst (e.g. acetic acid) 1o give the
amine of formula {7) as a mixdure of diastersomers. The reaction is generally
done in a solvent such as tetrahydrofuran or dichloromethane at a temperature
comprised between 20°C and 80°C for 3 to 72 hours. The resulting product is
then converied to the hydrochloride salt and selectively crys‘faliised from a
suitable solvent or mixiure of solvents (e.g. isopropano!, ethanol, methanol,
diisopropyl ether or diisopropyl ether/methancl) to give (7) as a single
diastereomer.

The ketone of formula (8) where n=1 may be prepared by palladium
mediated coupling of an aryl halide of formula (9):

Hal |
\©\”/0Ra (8)

©

wherein Ra is as previously defined and Hal represents an halogen atom, which
includes, but is not limited to brome and iodo, with an enolate or enolate
equivalent.
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0 H2N R R2 | {-(CH2)0 ORa (5) wherein R1, R2 and Ra are as

previously defined. In a typical procedure, the ester of formula (11) is

reacted with an "activated" alkyl (organometallic alkyl such as R2MgBr,
WRMGHH*R2L1) to give 5 the corresponding tertiary alcoh8FafH#a0112

(12) using the method described abbve. Said tertiary alcohol of formula

(12) is then treated with an alkyl nitrite (e.g. acetonitrile,

chioroacetonitrile) in the presence of an acid (e.g. sulphuric acid, acetic

acid) ve.a.nr intermediat ichjs in turn gleav ' .
st e T e SRR TR el a oo
emﬁd_ﬁé grsieHatad iws@m&oR@am_@mésrjltiagmaﬁmbac&ta@etheiﬁﬁegimmmy!tin
midBiRghe @WS@UM@l?atQ%@VﬁmﬁHHnSfong{m‘éﬁé%al[adium
Alternatively, the amine of formula (5), where R1 = R2 = C1-C4 alkyl and

caalysiniRpbadiap Aediael i hirbrsriigs aicipenyl RHEHE)2/P (o-

TG 20@5@&0@%%61(/&&25&51%%%, BeRAG 1 PAeBin®)/ Prdtrafly, the
; 18?% S}lefg H2N H2N O R'R2 Br R1 R2 ORa (15) (5) wherein R1, R2 and

SRR P BRSPS ROAT PrSES RV era8 8 BPfoirbik for

6 (b3)dheasted with an "activated" alkyl (organometallic alkyl such as
R2MgBr, R2MgCl or R2Lli) to give 5 the corresponding tertiary alcohol of

formuta {14, MRS MEHRRAESCHRGAbe obtained by esterification of the

corresponding acid of formula {10);

Hal

O

wherein Hal is as previously defined, according to any method well-known to
the one skilled in the art to prepare an ester from an acid, without modifying the
rest of the motecule.

in a typical procedure, the acid of formula (10) is reacted with an
alcoholic solvent of formula RaOH, wherein Ra is as previously defined, in the
presence of an acid such as hydrogen chioride at a temperature hetween 10°C
and 40°C (room temperature) for 8 to 16 hours.

The acid of formula {10) is a commercial product.
The amine of formula (5), where R' = R® = alkyl, may be prepared

according to the following scheme:

Scheme 1
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above. Said tertiary alcohol of formula (14) is then treated with an alkyl
nitrile (e.g. acetonitrile, chloroacetonitrile) in the presence of an acid (e.g.
sulphuric acid, acetic acid) to give a protected intermediate which is in
WRIA &34 using 10 standard methodology for cleaving nif6d&/2005/600112
protecting group such as those metftioned in textbooks to give the bromo
amine (15). The resulting bromo amine (15) is treated with a suitable
palladium catalyst (e.qg.
[1,1'-bis(diphenylphophino)ferrocene]dichioropalladium(li)) under an

atelevated te : :

the gster @ aghy. T S

‘eduction of an alkene of formula (16) : H3 o (16) 0 ORa
WO 2005/0860824 PCT/IB2005/000112 14 In a typical procedure, a
solution of the olefin of formula (16) in a suitable s@lvent (e.g. methanol,
ethanol, ethyl acetate) is fFl"é}g B¢ palladium /ﬁital st (e.g. 10%
palladium on charcoal) and 2C n(gﬁﬁesph ff hydrogen,
optionally at elevated pressure (e.g. 60 psi), at tem(%grature between 5
room temperature and 60C for 8-24 hours. The alkene of formula (16)
may be prepared by a palladium mediated coupling of an activated olefin

Whi? Baryrhande s formagRraviguelseaiinan(17) o ~/10 In a typical

procedure, the aryl halide (17) is coupled with a vinyl ester (e.g. methyl
acryiftepiryhiegreseoed ot a Sidtaldie palfatbumatadyist (€.geacted with an

« iS(trj | ' i Pd{PPh3)4, palladi
T
thelippersioheiniimsfieny cdlenibbaflddiamiahibrkeasdothwaatppiPdeteied
albidés.

Said tertiary alcohol of formula (12) is then treated with an alkyl nitrile
(e.g. acetonitrite, chlorcacetonitrile} in the presence of an acid (e.g. suiphuric
acid, acetic acid} fo give a protected intermediate which is in turn cleaved using
standard methodology for cleaving nitrogen protecting group such as those
mentioned in textbooks. The resulting aminoacid is then esterified using the

method described hersin to give the amine of formula (5).

Alternatively, the amine of formula (5), where R' = R®* = C.-C, alikyl and

n=0, may be prepared according to the foliowing scheme:

Schemea 2
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15 sutiable solvent (e.g. acetonitrile, N, N-dimethylformamide, toluene),
optionally in the presence of a base such as triethylamine at a
temperature between 40C and 110C for 8 to 24 hours. The ketone of

WBAMIAB0E7 is a commercial product. The amine of formula PSE/TBEeER0112
and R2 are both H, may be prepareb6 20 according to the following
scheme: Scheme 3 WO 2005/080324 PCT/02005/000112 15 O Ha ~ ~
Ho O (CH2)n ORa (CH2), ORa (18) (19) O H2N ~ 14 (CH2) ORa

r}yv%ere!n R,

edo

formation of the aryl imidazole or mixed anhydride and” subsequent
reduction Wi$ :,1§odium borohydride or another suitabjeqeducing agent.
Said primary alcohol of formula (19) is then converted into a leaving 10
group such as mesylate, tosylate, bromide or iodide and displaced with
roprlate amine nucleophlle The preferréghpucleophlle is a2|de ion

et as benzylamlne or allylamine’a : subsefiuent @lﬁgvage
of the 15 alkyélig; oup to furnish the amine. In a typical prggedure, the
compounds of formula (I) wherein R' and R2 are both methyl and n is 1,

may be prepared by reacting a compound of formula (21
wher%esr‘ F\R Fglp a are asgpre\noug!y defined. )

in a typical procedure, the ester of formula (13) is reacted with an
“activated” alkyl (organometaliic alkyl such as R*MgBr, R®MgC! or R2Li) to give
the corresponding tertiary alcohol of formuia {14) using the method described
above.

Said tertiary alcohol of formula (14) is then treated with an alkyl nitrile
(e.g. acetonilrile, chloroaceionitrile) in the presence of an acid (e.g. sulphuric
acid, acelic acid) fo give a protected intermediate which is in turn cleaved using
standard methodology for cleaving nitrogen protecting group such as those
mentioned in textbooks to give the bromo amine (15).

The resulting bromo amine (15) is treated with a suitabie palladium
catalyst (e.g. [1,1-bis(diphenylphophino)ferrocenejdichioropaliadium(il)) under
an atmosphere of carbon monoxide using RaOH as solvent (e.g. MeOH, EtOH)
at elevated temperature (100°C) and pressure (100psi) to give the ester of

formula (5).

The ketone of formula (8) where n=2 may be prepared by reduction of an
alkene of formula (16) :

H,C 0
(16)
WO%
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OHH N Xt C02 HO NHS02Me (21) WO 2005/080324
PCT/IB2005/000112 16 where X is H, Li, K or Na and an organic amine
base or other metal salt, with a suitable amine of formula NHR8-Q2-A (3)
WRFRHAWER3I Ra ~ (C;)pR5HI/R HN RG6 (3", or R6 (3" PieityiR005/000112
presence of a conventional coupling}%gent such as 1-(3-5
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride or
dicyclohexylcarbodiimide in a suitable solvent such as pyridine
dimethylformamide and dimethylacetamide, optionally in theé)resence of

an dfyariPkRlereceRuse. Ry Sipast e @isiinabiferaur cheidma suitable
sanshioxEhgnzakiagals) IBRERY tosahlRin ceeaPIncatdarama @) patadium
N \%) HO{ Rz -(GH2)n%Q1 NHSO2CH3 O 10 wherein R1 and R2 ¢
RV it arityh PR RBNTREIRRAR: RS eo1YRASY B GHRGREA%E ©

hykydoege ratiomaihaat elevated pressure (e.g. 60 psi), at temperature between

room temperature and 60°C for 8-24 hours.

The alkene of formula (16} may be prepared by a paliadium mediated
coupling of an activated olefin with an aryl halide of formula (17):

H,C
\(\G‘Ha‘ (17)
O

In a typical procedure, the aryl halide (17} is coupled with a vinyl ester
(e.g. methyl acrylate) in the presence of a suitable palladium catalyst (e.g.
tetrakis(triphenylphosphine)palladium{0) of formula Pd{PPhs)s, paliadium
acetate/tri-ortho-tolylphosphineg of formula Pd(OAc)/P(o-tol)s or
(diphenyiphosphino)ferrocenyl paliadium chicride of formula dppfPdCly) in a
sutiable solvent (e.g. acetonitrile, N, N-dimethylformamide, toluene), optionally
in the presence of a base such as ftriethylamine at a temperature between 40°C
and 110°C for 8 to 24 hours,

The ketone of formula (17} is a commersial product.

The amine of formula (5), where R' and R® are both H, may be prepared

according to the following scheme:

Scheme 3
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compound of formula (22) OHH \ N\ C02 -X NHSO2Nie (22) 15
wherein X is H, Na, Li or K and an potentially an organic amine or other
metal salts in the presence of a suitable solvent such as methanol, IPA,
WO SWater and in the presence of a suitable catalyst SRSITAB2005/000112
palladium hydroxide on carbon or galladium on carbon. WO 2005/080324
PCT/1B2005/000112 17 Said compound of formula (22) may be obtained
by reacting a compound of formula (23) OHH \ N\ COz CI-C4alkyl
NHSO2Me (23) with M-OH wherein M is selected from Li, Na or K,
optionally in the presence©f 5 a suitable s,gBent such as propionitril
Hetrabydrafurman.or dioxang, preferably propionitrile. s i sompound
formula (2 8lépainetiRadeprotecting a compg deigla ORa
(24)0TBDMSAN \ COz-CrC4alkyi 10 NHSO2Me (24)Sing a
deprotecting agent such as tetrabutylammonium fluoride, HF, or
triethylarr{i{b% trinydrofluoride in the presence of a suitablggplvent such as
propionitrile.’15 Said compound of formula (24) may be obtained by
reacting a compound of formula o

H,N
\/@—'(CH‘?)/RU\ ORa

wherein R, R? and Ra are as previously defined.

‘In a typical procedure, the acid of formula (18) is preferentially reduced
to the corresponding alcohol (19) in the presence of the ester. This may be
performed by formation of the acyl imidazole or mixed anhydride and
subsequent reduction with sodium borohydride or another suitable reducing
agent.

Said primary alcohol of formula (19) is then convsrted into a leaving
group such as mesylate, tosylate, bromide or iodide and displaced with
appropriate amine nucleophile. The preferred nucieophile is azide ion which
can then be reduced to the primary amine via hydrogenation or
triphenyiphosphine. Alternative nucleophiles could include ammonia or
alkylamines such as benzylamine or allylamine and subsequent cieavage of the
alkyl group fo furnish the amine.

in & typical procedure, the compounds of formula (1) wherein R’ and R?
are both methyl and n is 1, may be prepared by reacting a compound of

formula (21)
OH

N
MO
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H,N o-Ci-C4alkyl H3C CH, CO) with a compound of formula WO
2005/080324 PCT/1B2005/000 1 12 18 OTBDMS Br 0/HNC 7CH3
/S\\O in the presence of a suitable solvent such as propionitrile, THF,
WBIHEREE Myl acetate, acetonitrile, propionitrile, dioxane, DR/ BRAGEH00112
and optionally in the presence of aase such as sodium hydrogen
carbonate, potassium hydrogen 5 carbonate, Hunig's base or
triethylamine, at a temperature between 50C and 150C for 12 to 36

our For,s e steps of the here abo ve descri

BRSO R ﬁrssd?ragmerorr%am (5 e ARl v o
smptatrhetqamtmtnﬁfmeadwé@ HiRTeO5HS thiat are not wished to react, and to

cleave said protecting groups in 10 consgguence. In such a case, any

compgtible pritecting radical gan be used. In particular methods of

\ ' sefibed by T.W. GREENE

Wiley-Interscience
ecting groups, Georg Thieme

preparatrons gfanove §1 r&ng materials gsed in th§3p?eced|ng methods
are conventional and appropriate reagents and reaction conditions for
inhdiiphe @ittt oPiprépargtiviealionell seoypbeadupastsr iSBRitingshe1-(3-

dReSIFOhRTASHFsD WilkheMpibknaumigdhose skilleg, indhaigHqwith or

reference to Fterature precedents and the exam Ies and 20 preparations

dicRAB RS RIIBRSouras of forfHilat(®) aSRIEANs inteRRediate fdwidne

direflyiasiondirieobsandiedmiifird mesarling o various well b@é@nce of an

0585%'?8 d%as ucI?S%ska}oraeé( arﬂﬂrﬁgqusé%!gé tion 8 ' %grorggctj?t%rg P (guch as 1-

hydroxybenzotrrazole) in order to obtain a compound of formula (1):

7{:{2\@“ ) @ 1)

wherein R' and R? are methyl and n is 1.

NHSQO,CH,

Sald compound of formuta (21) may be obiained by hydrogenation of a

compound of formula (22)

(22)

wherein X is H, Na, Li or K and an potentially an organic amine or other metal
salts in the presence of a suitable solvent such as methanal, IPA, THF and
water and in the presence of a suitable catalyst such as palladium hydroxide on

carbon or palladium on carbon.



WO 2005/080324 PCT/1B2005/000112 19 Preferably Q1 is a group
*-NH-Q2-A, wherein Q2 is CH2 and A is cyclohexyl,
tetrahydrothiopyranyl, piperidinyl optionally substituted with benzyl, or

Wb piRA0S Hreferably, Q1 is R3 R4 5 R6 wherein R3, R4, RECATHRG /o1 12
H. 5 Preferably, Q1 is a group *-NH- 62 A, wherein Q2 is a C1-C4
alkylene and A is a group R2 R4 R5 R7 R6 wherein R3, R4, R5, R6 and
R7 are the same or different and are selected from H, C1-C4 alkyl, ORB,

9, ON, hal E3, O 02NR9R10, CONR9R10 10 NR9R10,
SRR p‘%f FRcks U p7rarelif A fPmpound of
fominetei(ZBB is C1-C4 aIkyI and R9 and R1 are the same or different and

are selected from H or C1-C4 alkyl; More preferably, Q1 is a group
*-NH-Q2-A, wherepp Q2 is a -CH2-, -(CH2)2-, - (CH2)3-, preferably -CH2-,
and A is a group R3 R4 RS 15 R7 R6 WO 2005/080324

PCT/1B200Q - b, RacRRyand R7 are the same or

different and are selected from H3, OCHZ- CHS3, SCHS3, halo, CF3,

ﬂeny, dimethylamino, ON, tert- butyl, prowded at least 2 of R3 to
are equal Y599 Aore preferably, Q1 is a group * %—f Q2-A, wherein Q2

is a -CH2-, -(CH2)2-, - 5 (CH2)3-, preferably -CH2-,and A is a group R3

w:é'n- M-OH wherein M is selected from Li, Na or K, optionally in the presence of

5 a suitable solvent such as propionitrile, tetrahydrofunan or dioxane, preferably
propionitrile.

Said compound of formula (23) may be obtained by deprotecting a compound
of formula (24)

OTBDMS

H
N
K\‘@/\COZ—CT-&@IWI
Sl
10 NHSO,Me
using a deprotecting agent such as telrabutylammonium fluoride, HF, or

(24)

triethylamine trihydrofluoride in the presence of a suitable solvent such as
propionitrile.

15 Said compound of formula (24) may be obtained by reacting a compound of

formula
HN 0——C,~C,alicyl
H,C  CH, a

with a compound of formuia
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R5 R7 R6 wherein R3 R4, R5, R6 and R7 are the same or different and
are selected from H, CH3, CI, F, CF3 provided at least 2 of R3 to R' are
equal to H. In the above groups of compounds, the following substituents
VWitaosEPRBERArly 10 preferred: R1 is H or C1-C4 alkyl and RZPSTOE2@)4/000112
alkyl. More preferably, R1 is H or CH3 and R2is CH3. nis 1, 2 or 3. More
preferably nis 1. R1is H and R2isCH3 and nis 1. 15 R1is CH3, R2is
CH3 and n is 1. Particularly preferred are the compounds of the formula
(1) as described in the_ Examples section hereafter, i.e. :
N-Benzyl-2-(3-{2-[((2 T%W%roxy-Z-{#hyd roxy-3-[(methylsulfonyl)amino]
phenyl}ethyl)aping]-2-meth§i propyl}phenyl )a cetamide, 20
droxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyi}eth
Fauatingl-2-methyl propyl}phenyl)-N-(4-methoxybenzyl )acetam ide
2-[((2R)-2- yd roxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}
etk )amino]-Z-Wet@)(l ropyl}phenyl)-N-(2-methoxybenzyl)acetam id e,
WO 2005/0803240/PC5[/182005/000112 21
N-(2-Ethoxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hyd
. roxy-3-[(methyisulfonyi) amino]phenyl)ethyl)amino]-2-methylpropyl}phenyl
m)ﬁ‘c%ﬁﬁﬁ&@,@%é-@[{@hb%@%%%wé-%w&m&vi%ﬁﬁmﬁ@aiwr sthy!
aogERe olYaesyfiriethysrineka; Rtk opWiPhemd - ehaneiipndignzy the
acetamide, , . ,
PUEARER ok PSR, G 3- TS YR AR ARG AR dhgfosen
catiyle) idohizy ;ethsdpoe psgibivenyid -6t-methybbranzd faewtasndg)°C and
+(3-£2-[((2R)-2:Hyd roxy-2-{4-hyd roxy-3-[(methylsulfonyl Jamino]
1%3%8%% e(lt%ytﬁ? gaﬁnlﬁ}r/?(lﬂr-%-methylpropyl}phenyl)-N-(2-methy|benzyi
)acetamide, 2-(3-{2-[((2R)-2-Hyd
Foppma LhyjarosipBe @iy Relfo AP mrRIsHERGRIPGHSEe! preparation of
th@@&]ﬁb@a’h’@é"b@I?H?Rid}é’?g}lﬂ‘)rﬁh@b@%@ﬁé@@ﬂﬁ%?%@@@ﬂ&ot%@ﬁé&éﬂve

mej[hoxybenzyl)-z-(t3-{_2-[ R)-2-hyd roxy-2-{4-hydroxy-3- ) i
functions that are not wished t6 react, and fo cleave said protecting groups in

consequence. In such a case, any compatible protecting radical can be used. In
particular methods of protection and deprotection such as those described by
T.W. GREENE (Protective Groups in Organic Synthesis, A. Wiley-interscience
FPublication, 1981) or by P. J. Kocienski {(Profecting groups, Georg Thieme
Verag, 1994}, can be used.

All of the above reactions and the preparations of novel starting
materials used in the preceding methods are conventional and appropriate
reagents and reaction conditions for their performance or preparation as well as
procedures for isolafing the desired prodﬂcts will be well-known to those skilled
in the art with reference to literature precedents and the exampies and
preparations hereto.

Also, the compounds of formuia (1) as well as intermediate for the
preparation thereof can be purified according to various well-known methods,

such as for example crystaliization or chromatography.
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[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetam
id e, N-(2,4-Dimethoxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsu Ifonyl)amino] phenyl}ethyl
WaasgRgEMethylpropyl}phenyf)acetam ide, 15 PCT/IR2005/000112
N-(3,5-Dimethoxybenzyl)-2-(3-{2-[(¥R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsu Ifonyl )amino] phenyl}ethyl)am ino]-2-methylpropyl}p
henyl)acetam ide, N-(4-C hlorobenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-(4-hyd

roxy-3-[(methylsu Ifonyl) aming}p .o .
P@%@%&)a iﬁoﬂ@‘rﬁ’et%@?gp?ﬁpWMP%C@tafﬁié\éﬁN?@dC‘h is cyclohexyl,
telpaplyaratyil Byt (RR)idiMmybptonaiibbysitatedaiimetnist Songbhthyt.

20 amino) phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide,
pNR=phorpbgnzyl)-2-(3-{2-[((2R)-2-hyd

roxy-2-{4-hydroxy-3-[(methylsulfonyl) amino] phenyl}ethyl

)amino]-2-meth) goropyl}phenyl )acetamide,

N-(4-Fluorobenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3-[(methylsu

Ifo nyl ) aminglphenyiéthyl)a wino]-2-methyl propyl}phenyl)acetamide,
.25 l@- enzyi)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3 [(m

ethylsu 0

phenyl}ethyl)angino]-2Rhethylpropyl}phenyl)acetamide,
N-(3,4-Dichlorghenzyf)-2-(3-{2-[((2R)-2-hydsoxy-2-{4-hyd roxy-3-
[(methylsulfonyl)a mino] p é VIn&mi o]@g%%ﬂf% Fopyfiphenyl
)acetamide,1 N-(4-tent-B utyIbegzyl)-z-(3-{2-[(g2R)-2-hyd roxy-2-{4-hyd
Preferabiynfethiplsudfomy J-80+-Q°-A, wherein Q° is 5 C4~-Cy alkylene and Ais a
gia&mHno]phenyl}ethyl)amino]-2-methy|propyl}phenyl)ac_etamide, N-(2-Ch
loro-6-fluorobenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3-
[(3ethy|su|qpyl)amino]phenyl}ethyl)amino]-2-methy|propyl}phenyl
yacetamide,*WO 2005/080324 PCT/IB2005/000112 22
imethylbenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-{4-hydroxy-3

ethylstIforyyk

enyl}ethyl)amino]-2-methy|propyl}phenyl)acetam id e, NV
(3,5/Dichiprobenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(neethyisulRSnyl)amino]phenyflethyl)amino]-2-methylpropyl}phenyl)acetam
ide, 5 ‘

-[3,5-his(Trflugromethy|)benzyl]-2-(3-(2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
et ul%on art%%\@]’b &yﬁ@ﬁ??}éﬁ%ﬁi%ﬁ?ﬂﬁr‘%‘}lﬁfﬁéﬁ}?de from
H)acatamidgyN-GREDSREhEN, halo, CFs, OCF; SONR'R'C, CONRPR'C,

enzyl)-2-(3-{2-(2R)-2-hydroxy-2-{4-hydroxy-3 [(met ulfonyl )amino
B P R R S BV LGeT e 2 Saal 1 P
5-DichIorobenzyi)-Z-(3-{(2R)-2-[£(2R)-2-h€}/droxy-2-{4-hyd roxy-3
wharein R% is C-Cy alkyl and R° and R' are the same or different and are

selected from H or C4+-C4 alky!;

More preferably, Q' is a group *-NH-Q*A, wherein Q° is a -CHy-, ~(CHa)om, -
(CHgz)s- , preferably -CHg-, and Als a group

R R*
RS

R7 R&
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10 [(methylsulfonyl)amino]phenyl}ethyl)amino]propyl}phenyl)acetamide,
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino] phenyl}
ethyl Jamino]-2-methylpropyl}phenyl)-N-(2-phenylethyl Jacetamide;

WAL BOPORIEZR)-2-Hyd roxy-2-{4-hyd roxy-3-[(methylsulfonyl PCT/IB2005/600112
Yamino]phenyl}ethyl ) 20
amino]-2-methylpropyl}phenyl)-N-(3-phenylpropyl)aceta wide, 15
N-(2,3-Dichlorobenzyl)-2-(3-{(2R)-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfanyl)amino]phenyl}ethyl)a min o]propyl}phenyl)aceta mide,

Wfp@r(fz',méa iBhrlgrg@-Eén@@l% W bER-AR sase gy (@ifpen ansagre-saepipd from

H,r@%ﬁ_ﬁ'd@f‘%t@fﬁ? Semyl ) ambnapendieiithenyi, dimethylamino, CN, tert-

)amino]-2-m

B P et e P

[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetam
Minfe, ie{eraiiio @ dametbsiureiziitR3A2HER)R B dsory-2Hg-hWCHz)z-, -
Xy-3- (1 uAfanyl | &Q}g}ethyl
(%g%nbéé&rﬁﬁ%@pcr%%zyf}gﬁg;élpiggtamlde, N-(2-Eth oxybenzyl)-2-(3-{(2
R)-2-[((2 R -42-hydroxy-2-{4-hydroxy-3-
i nyl)amino]phenyl}ethyl Jamino]propyl}phenyl)acetamide, 25

ylfonghamino]phenyl}ethyl)amino]propyl}phenyl)acetamide,
hlorobenzyl)-2-(3-{(2R)-2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3-

ph nyI} 30 ethyl)amino]propyl}phenyl)-N-(3-phenylpropyl)acetamide,
N-(Cycf o h exykm ethyl)-2+3-{(2 R)-2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3-
Wﬂ?ﬁ%‘m;ﬁfu gné%aﬁ?n%‘?éh%ﬁﬂ@tmﬁ)m%]ﬂr@&% ifhcstanteeiag drom

H2065/080824PGHIBE308%ORAEL2 &3R° to R’ are equal to H.
N-(2-Chloro-6-fluorobenzyl)-2-(3-{(2R)-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

e A P ARRAEAT

pRfaERgisulfonyl)amino]phenyl}lethyl)amino]propyl}phenyl)acetamide, 5
N-(3,5-Dichlorobenzyl)-2-(3-{(2R)-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

Rl(methydssifopdiaminalptierytetlyl arminalpeopdiahasyl) réatamislecH, and
2:(3={(2R)-2-[((2R)-2-Hyd roxy-2-{4-h yd roxy-3-[(methylsulfo
Rné) nolphenyl} :

nis 1, 2 or 3. More preferably nis 1.
R'is Hand R?is CHsz and n is 1.
R'is CHa, R%is CHz and n is 1.

Particularly preferred are the compounds of the formula (1) as described
in the Examples section hereafier, i.e. :
N-Benzyl-2-(3-{2-[{((ZR)-2-hydroxy-2-{4-hydroxy-3-[(methyisulfonylarino]
phenyljethyl)aminoj-2-methyipropyl}phenyljacetamide,
2-(3-{2-[({(2R)-2-Hydroxy-2-{4-hydroxy-3-[{methylsulfonyaminc]phenyl}athyl)
amino}-2-methyipropyl}phenyl)}-N-{4-methoxybenzyl)acetamide
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[{methyisulfonylyaminojphenyl}
ethyl)amino}-2-methyipropyl}phenyi)-N-(2-methoxybenzyljacetamide,
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ethyl)a m ino]propyl}phenyl)-N-[4-(trifluoromethyl)benzyl]lacetamide,

N- (2 5 Dichlorobenzyl)-2-(3-{(2R)-2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3 10

yé suIfonyl)amlno]phenyl}ethyl)am|no]propyl}phenyl)acetamlde
8?6 2-(trifluoromethyl)benzyj]-2-(3-{(2R)-2-[((2R)-2- Ry crER3MPLpa0112

hydroxy -3-[(methylsu Ifonyl)amino] phenyl}ethyl

)amino]propyl}phenyl)aceta mide,

N-[4-Fluoro-3-(trifluoromethyl)benzyl]-2-(3-{(2R)-2-[((2R)-2-hyd roxy-2-{4

I\J;g?;] %ﬁ%%@ﬂ‘ﬁﬁl%ﬁﬁfé%@%@?ﬂ%&%%ﬂgq&h ydroxy-3-f{(methylsutfonyl)

aNiRiPler et asroslethyisteyipynralishgaR)azgtermyie-hydroxy-2-(4-
2hywdrox 23‘?[)(-@@# ace?a%r;[ yhapinelpbeRvisihyamnyaminojphenyl

nojprop hen ide
e s%'gamfaﬂ hméfﬁywﬁﬁwfi%imt@omaww@mlde
2By ?M&me%xym}{z% hydroxy -3-{(methylsulfonyljaminojphen

DS G SR A RS aw?;f‘famr'oxy 244
22{6 -{2- [((2R)—2—Hydi"oxy-2 -{4-nydroxy-3- [(mett?]wsuﬁonyi)amm?}p;senygethsf)
enyl)aceta

B R B S TS (o) 2y
2f&@@%@ﬂwﬁﬁdx@@%ﬁéﬂ%ﬂdﬁb«%)HmEiblﬂlsbﬁonBéﬁmlr?@“.}pheﬂyl}efhyf)

{
81%%2%@%???5%&%%%%5% Isagacy

mﬁ@ﬁ(éﬁ%tﬁﬁ}aﬁmwm@p@ﬂ{ﬁﬁm@mm@am|d e, 25
o S e
Mg%éfré?ﬁm BrebE A2 R RRE DY X83r-2-{4-hyd
(mémﬁiéﬁmﬁayéﬁwﬁ Qﬁ@bﬂ%} ﬁw&ewmmbw@mm}g&m&

,éy%acetamld e, N- trifl uoro

@WW@W@@,@% o%shrzd{wwxww 3-
[(Hmetinvisdionyllamineirhsmdteibaminol- T%én?g Vo ;ge)_@gﬁ;@f@

T T

ammmmmwmmﬁpnmm@gtam@mw@@@@@@@@sm

N R ormao R RS B s s P S Bk for)
ammlﬁhﬁm@tﬁwuﬁwmbﬁamelbh@wﬁﬂ}w&avﬁm@%mhwpropyl}ph
l\g)@é@ﬁy%ﬁoxy I&H’S {?%93‘5 ﬁE’ HHBFS@QEhﬁ)R\?@rZC&J/% %n{: tM%uifonyE)
amﬁ@ﬂwgnwyammm%m@mmﬂm}eMemwmhenyi)acetam
N&g*ﬁﬁj 3%2%6??%%3%0% Sbensl S RS DR A R
agnrgm Iphenyliethyljamino}-2-methyloropyiiphenyllacetamide,
N-(2,4-Dichiorobenzyi)-2-(3-{2-[{(2R}-2-hydroxy-2-{4-hydroxy-3-
[{methylsuifonyljamino]phenyllethvi)amino]-2-methyipropyl}phenyacetamide,
N-(3,4-Dichlorobenzyl)-2-(3-(2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl)aminc]phenyllethyl)yaminol-2-methylipropylinhenyl)acetamide,
N-(4-tert-Butylbenzyl)-2~(3-{2-[((2R)-2-hydroxy-2~{4-hydroxy-3-[{methyisulfonyl)
amina]phenyljethyljamino}-2-methyipropyliphenyljacetamide,
N-(2-Chloro-6-flucrobenzyl}-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)aminojphenylethyl)amino}-2-methylpropyliphenyllacetamide,
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[(methylsuifonyl)amino]pheny)ethyl)am
ino]-2-methyipropyl}phenyl)acetamid e, N-[4-Fluoro-2-(trifluoromethyl
)benzyl]-2-(4-{2-[((2R)-2-hydroxy-2-{4-hyd roxy-3- [(methylsu

Wb @RiAié]phenyl}lethyl)a mino]-2-methyipropyl}phenyl)acetamittepsooe1iz
N-[4-Fluoro-3-(trifluoromethyl)benzyf-2-(4-{2- [((2R) -2-hydroxy-2-{4-hydrox
y-3 10
[(methylsulfonyi)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetam

M D T e e a2 ycroey-3-
[(mmbylmfemél)ﬁ?(ﬁai??éj{%d??ﬁah?m@méﬁwiprOpy!}ph?gil)ag?(t;rgtrge,
%’ éfony‘%g\{mﬁoﬁ%ﬁ gr?&?fégéa(sgfr# &r%é;%f%% 3’ace>t< r%ldey15
{(memwmmmmpwzmemwammlzz{mawmmdwnenmsmmm
erfﬂ(f?%a W@%Qﬂw%&%@f@@w&)@f@ﬁﬁ}%ﬁ 2-{4-hydroxy-3-

d
[(m@g@iqus“ﬁmyﬁ})mﬁé};bgfzgﬂ@%ﬁmmo -2-methyipropyl}phenyllacetamide,
%‘MDQIFHBﬁlﬁiﬁ&ﬂﬁ’ﬁ?ﬂﬁ%r@ﬂ?@%?@ﬁ%@%ﬁ%@y -3-
[(‘Fqﬁiﬁ%‘iﬁi@ﬂyiﬁﬁi{?iﬁ)aﬂb[{}@hﬁ?Wb%{ﬁm@;@mwl)acetamlde,
NI mgtm(mm;gm QJWKQWEEZMWWMWW}@@WD@@W“

(R A R AN S

25BN - 2NHBerEyl-2-(3-R(ZIR):3- K RERYIgdifonylaminophenyl}

R e TN B sty hacetamide,

2—23(-32{€KRFH(W&H%ﬁ@w@dﬁywﬂmﬁqw@ﬁeﬂmaUﬁﬂﬂi@}mﬂmﬁ]@wﬂ

o B PR oyt i

NMC@WW&}@%&BWWQN Priysitgisiethighhvdtanyide,

s e gﬁf%@é%ﬁ?ﬁ%%%é%z%ﬁfﬁéézﬂ.de
AR3-{PitErg-0-rgdhy! enzyt 2 -(3- 2 [((2 2 hydroxy~2 {4-hydroxy-3-

(PRt Bn ORI IRe s ¥ thnenyhacetamide,

amlno] -2- methylpr&év_gghe ralg) é trlfluoromethyl )benzyl]acetamlde
Nilfey 9005704838 PETAB20050be TYSresy -5 Buschy-3-
[(f?éﬂb;ﬁ@@&@n%i %{2@1:&2@&6@@@%@ w&@ﬁkwgfﬁﬁyrﬁh&ﬁﬁ(ﬁy&gﬁﬁrsde,

e ami e o]

Qe A S B A e i e
[{methylsulfonylyaminolphenyl}ethylaminol-2-methylpropyliphenyl)acetamide,
N-(2-Ethoxybenzyh)-2-(3-{(2R)-2-{{{ZR}-2-hydroxy-2-{4-hydroxy-3-
H{methyisulfonyilaminoiphenyllethylyaminolpropyllphenyllacetamide,
N-(3,4-Dimetnyibenzyl}-2-(3-{(2R)-2-{({2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyt)amino]phenyliethylJamino]propyiiphenyl)acetamide,
N-(3,4-Dichiorobenzyl)-2-(3-{(2R)-2-[{(ZR)-2-hydroxy-2-{4-hydroxy-3-
[{methylsutfonyl)aminolphenyllethyi)aminolpropyl}phenylacetamide,
2-(3-{(2R)-2-[{(2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)Jamino]phenyi}
ethyl)amino]propyliphenyl)-N-(3-phenylpropyllacetamide,
N-{Cyclohexylmethyi}-2-(3-{{(2R)-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyllethyllaminc]propvliphenylacetamide,
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[(methylsulfonyl)amino]phenyl}ethyl)aminojpropyl}phenyl)acetamide, 5
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methyisulfonyl)amino]phenyl}eth
yl) amino]-2-methylpropyi}phenyl)-N-[2-(methylthio)benzyl]lacetamide,

W 2806208083R)-2-Hyd roxy-2-{4-hyd roxy- -3-[(methylsulfonyl ) BEHTE 2004902
ethyl)amino]-2- methylpropyl}phenyﬁ N-[4-(methylthio)benzyljacetamide,
2-(3-{2-[((2R)-2-Hyd roxy-2-(4-hyd roxy-3-[(methylsulfonyl Jamino]phenyl}
10

eth am|n01 -2-methylpropyilphenyl etrahydro-2H-thio aceta
OS] B‘Hem%we’f%{@ @%fﬂﬁﬁ%%w gﬁ%@

(r{{@’eﬁmﬁa’@l@nﬁ&aﬁumehgwimwmlmwm@ymywmﬁeyl)acetam

N)&rﬁ?rég% E}&oro[é&%ﬁ)zz'?%d{é%}/f Eézﬁxtg%%m%mfﬁykydye
[(mm&wmwvazwﬁpmm%wmmbwwwmﬁmmmmme X
R e e G T et A
[(rpatyrpyiiarpalphanydrihg@aripdlrorpidipineayiissefamjtamino]ph
2- g/é‘i](ng?é &éz?ﬁdﬁl“z-eql\?lj%@%ﬁgﬁf@?ﬁ%&éﬁﬁ&%&%ﬁ{?ifa‘rﬂu?o}‘g)’%&?!}‘
etRyL@:m(gﬁpmmam){wy =Iriigupromet y&:)enzyl acetamide,
S%Y&?HHJ%\Q }% (4(@;%%?&9@%»}9 heny)arst

4-(Dimeth Iamlno benzylj (2R)-2 hydroxy 2-{4- hyd
[( wsulfonytjamino phenyi}ethyi)ammo]propy!}phenyi)acetam:de

nifmethyleus rfxﬂiﬁ;rmﬁs&m)wxé}@gh}cbam{qm TORYRRRIVHAGRS

h H{Sﬁ%Rg({ﬂﬁ R }%BPng%é?))é)é 2-{4-hyd ro Wé thylbség pfﬁ}‘/' 2};‘2{) mide.

Nfﬂ#cﬂmwmmw@mw%@am @{((ZR)-Q-NWMWG{W 3-
O AL R PO O (A A L S Jar g
Nﬁﬁmlf}ﬁbhé’ﬂtrﬁmﬂmmﬂwb?ww&ﬂﬂ)ﬂ{(@éﬁi@mmy 2-{4
h%%g%pe rf(fgI (:}8 oFMU a%%ﬁ?ﬁgl}g Sﬁﬁ@% {’%ﬁ'@{@?’%y E%Eupl tﬁaemide,
Nrfth- Biehipndiaineindbemad RS 2%&@8&2@»%?@@1‘2@98&0@0@%3-
[(ARADIMBREHIRAY BReeRIARIG il Rl s HAmRaMsisatiamyla (1)
N-[4-Chloro-3-(trifluoromethyl)benzyl]-2-(3-{{(2R)-2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyliethyl)aminolpropyl}phenyljacetamide,
N-{2-Chioro-5-{triflucromethyl)benzyi]-2-(3-{(2R)-2-{({2R)-2-hydroxy-2-{4-
hydroxy-3-[{methyisulfonyllamino]phenyi}ethyljaminclpropylyphenyl)acetamide,
N-13,5-bis(Triflucromethyhbenzvi}-2-(3-{(2R)-2-{{({(2 R)-2-hydroxy-2-{4-hydroxy-3-
f{methylsulfonyljamino]phenyliethyhlaminojpropyiiphenylacetamide,
N-[3-Fluoro-5-(trifluoromethyl )benzyl}-2-(3-{(2R)-2-[({2R)-2-hydroxy-2-{4-
hydroxy-3-{{methyisulfonyl)aminojphenyi}ethyljaminolpropyliphenyljacaetamide,
N—(3,4-—Dichlorobenzw)-2~(4~{2-{((2R)~2-hydroxy~2~{4~hydroxy~3-
[(methytsulfonylaminojphenyliethyl)amino}-2-methylpropyliphenyl)acetamide,
N-[2-Chloro-5-(trifiuoromethyl)benzyl}-2-(4-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonylyamino]phenyl}ethyl )Jamino]-2-methylpropyl}phenyl}acetamide,
N-[4-Chloro-3-(trifluoromethyi)benzyi}-2-{4-{2-f({(2R)-2-hydroxy-2-{4-hydroxy-3-
[{methyisulfonyljamino]phenyliethyl)Jamino]-Z-methylpropyliphenyl)acetamide,
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include the acid addition and base salts thereof. 5 Suitable acid addition
salts are formed from acids which form non-toxic salts. Examples include
the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,
W&%ﬁ?ﬁﬁﬁ?@%ulphate borate, camsylate, citrate, edisylate, egﬂg@zoesmﬁouz
formate, fumarate, gluceptate, gluco‘l‘*late glucuronate,
hexafluorophosphate, hibenzate, hydrochloride/chloride, 10
hydrobromide/bromide hydrolodide/iodide, isethionate, lactate, malate,

| t lat ht t t
B SRR S SR
[(rrrmbﬁisbﬁmfwdmigeﬂpwmhié)@mmie@mﬁﬁmsmﬁpbawha@t@made
N_%[ U|ta6 ﬁ)@gﬁt&@a?} ?Porr%g"?t%“{gk@?%‘gﬁfﬁorm! non- tOXIC s
Kr@bﬁwb‘gw&mﬂi@@um{ﬁﬁhﬁ%@h&rﬁ%ﬁﬁ@@%&@&%%fﬁée
R ke Yy
[(mathudiandigmineinteniriyiaminairectyinamyhaheryigcetamide,
N—!lem&iﬂ@lgmﬁm@dﬁ%tﬁmﬁwﬂnﬁ{#@@lﬁ(Qmmrcbk@@@my@rfoxy@m
Pharmaceutlcal Salts: Pro[;m s, Selection, Use' E} Stahl and

[(meRoRia) GelRhoplia ar@@*@@rm y AP RS RRLAS
N~ﬁ¢5aﬂ§a@le-aaﬂwﬁméﬂpﬁw&mw@{(@mhﬁm@mwwmﬁ-m

G R T e e
2~(@M@%mﬁ@@%mmmm$mww%twwwwmﬁmSlpmﬂei}
e IR N 2 DS A BEERRRETD fered acic
N“&“Eﬁwﬁb@mﬁﬂéd@@%ﬁ(@@}s%chxﬁw&fﬁﬁwgw%rmuIa (1) to
[(rﬁé’tﬂmgﬁi?gnyi)amino]pheny!}ethyl)amine]propy!}phenyl)acetamide,
N-Benzyl-2-(4-{(2R}-2-[{{2R}-2-hydroxy-2-{4-hydroxy-3-[{methylsuifonylyamino]
phenyilethyaminolpropyl}phenyljacetamide,

2-{4-{(2 R)-2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl}Jaminolphenyl}
ethyhamino]propyljphenyl)-N-(3-phenyipropyljacetamide,
N-(2,3-Dihydro-1H-inden-2-yl}-2-(3~{{2R)-2-[{({2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyl)amino]phenyilethyllaminojpropyi}phenyl)acetamide, |
2-(3-{{(2R)-2-{({2R}-2-Hydroxy-2-{4-hydroxy-3-{{methyisulfonyl)aminc]phenyl}
ethyl)amina]jpropyliphenyl}-N-(2-methoxybenzyl)acetamide,
N-Benzyl-2-(3-{(ZR)-2-[((2R)-2-hydroxy-Z-{4-hydroxy-3-[(methylsulfonyl)
aminojphenyliethyi)amino]propyilphenyl)acetamide,
2~(3~{(2P\)~2~E((2R)—2¥Hydroxy-2-{4~hydroxy—a-[(methylsuifonyl)amino}phenyi}
ethyl)aminolpropyliphenyt)-N-(2-phenylethyl}acetamide,
2-(3-{(2R)-2-{((2R}-2-Hydroxy-2-{4-hydroxy-3-[(methytsulfonyl)amincjphenyl}
ethylaminolpropyilphenyi}-N-(mesitylmethyllacetamide,
2-(3-{(2R)-2-[{{(2R)-2-Hydroxy-2-{4~-hydroxy-3-[{methylsulfonyljamino]phenyl}
ethylyaminojpropyliphenyi)-N-{2,3,6-trichlcrobenzyl)acetamide,
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[{methylsulfonyl)amino]phenyliethyl)
aminol-2-methylpropyilphenyl}-N-[3-(trifluoromethyl)benzyllacetamide,
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reaction with an appropriate acid or base or by means of a suitable ion
exchange column. 10 All three reactions are typically carried out in
solution. The resulting salt may precipitate out and be collected by
Wwilt?eaigsr4nay be recovered by evaporation of the solventPThesdemrem:i2
of ionisation in the resulting salt magfvary from completely ionised to
almost non-ionised. 15 The compounds of the invention may exist in both
unsolvated and solvated forms. The term “solvate' is used herein to

N RS e Bt 2t A O Bt

[(s@mmmzokegmfm@pﬁ?amw&;sﬁfmﬂ?]p}{mmﬁm@ﬁﬁﬁ@p'ot.yed
al olve wa . N e scope o e invention

N L R R R b a0

- [(whtrgyiforodrastdiptiee dietephentiongstopgtyaitesihe-dtagiaad host

I i ichiometyi on-steichipmetric _amounts. Also
B e e e R 38E eer)
aminpbR i adin eeyiipbaapisWwitidmetay!iéd)bsiuishmramidder, non-

stoiehi Tis. So e in doni rtially
D o R AT o,
el ey ncleede iy enafineny | rbiddstnetre)tso riaianstaatide,
zf@@m@@)tgmwﬁﬁ@hwm%%m%ﬁﬁ aﬁ%ﬁsﬂar@%
solvates and complexes thereof and to solvates and complexes of salts
eindraeinplc sopsidsmApenNBAbtsioaode-28-hensapbuhaspmise,
NIBREYICY AR AR oUngs RIIRmMUIBdi,3soe ehelgie defined
mc@m ﬁl‘ﬁﬁlﬁ/mor hs ang crystal habjts thereof, prodrugs and isomers
e R Bpvear BaSHARPR s el SR lesetamide,
2{0@*{@21?};2:[@@@@apdrmteayygm@dwﬂ@gﬁ@fﬁw{@ﬁ(ﬁ{l)#&ﬂaﬁ\é?ﬁf
indicated,.so-called "pro-drugs' of the compounds, of formula (1) are also
et&ﬁﬁ?rwﬁglgggggﬁg?}%gy?g%ﬁrgﬁ%ﬁrg%ﬁa&gms of compounds
248-{(2R)-2-{((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyi)amino]pheny!}
ethyljaminc]propyi}phenyl}-N-(pyridin-2-ylmethyl)acetamide,
2-(3-{(2R)-2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)aminolphenyl}
ethyl)aminojpropyliphenyl}-N-[4-(triflucromethoxy)benzyllacetamide,
N-{4-Cyanobenzyl)-2-{3-{(2R)-2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[{methyisulfonyl)amino]phenyl}ethyllaminolpropyvilphenyliacetamide,
N-[4-(Dimethylamino)benzyll-2-(3-{(2R)-2-[({(2R)-2-hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl)amino]phenyl}ethyliaminolpropyliphenyljacetamide,
2—(3-{(2R)~2-{((2R)~2-Hydroxy-2—{4—hydroxy~3-{(methyisuifonyi)amino]pheny!}
ethyhaminojpropyliphenyl)-N-phenylacetamide,
N-(1-Benzyipiperidin-4-yl}-2-(3-{(2R}-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino}phenyl}ethyljaminc]propyl}phenyliacetamide
and,
2-(3—{2~[((2R)~2—Hydroxy-2-{4~hydroxy-?;-[(methylsuifony!)amino}phenyl}ethy!)
amino}-2-methylpropyliphenyl}-N-(mesitylmethyl)acetamide.

According to one aspect of the present invention, the compounds of formula (H)

wherein the (CHg)n~<3(=<i))Q1 group is in the meta are generally preferred.
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10 formula (1) which may have little or no pharmacological activity
themselves can, when administered into or onto the body, be converted
into compounds of formula (1) having the desired activity, for example, by
WRHEHESHeavage. Such derivatives are referred to as ~prEGRERE2005/000112
Further information on the use of p??)drugs may be found in "Pro-drugs as
Novel Delivery Systems, Vol. 14, ACS 15 Symposium Series (T. Higuchi
and W. Stella) and "Bioreversible Carriers in Drug Design’, Pergamon
Press, 1987 (ed. E. B Roche, American Pharmaceutical Association).
Prodrugs in accordance with the invention can, for example, be produced

by Zehweplackgtiapliyopratefrivicticatibtied gresardrimptivendempodordsutd (1)

indRIRR AL N GRR MRlELies o g fhose skilled in the art as
pro-moleties' as described, for example, In "Design of Prodrugs" by H.
Bundgaard (Elsevier, 1985). 25 Some examples of prodrugs in

S@&%?édéaﬁeéﬁﬁ'ﬂsg}ﬁé%&@rﬁi%”fg}ﬁ#é@eﬁé%”&%% theenpeH KhRtda YA

(1) contains a carboxylic acid functionality (-COOH), an ester thereof, for

Exarapigte, albsippundithercifdiienyd i sithe cRPBEREaciabesylate,

bidaRssienalivafdhaicompaiinshatdnnmtaiied) isb3eateplaceddiyiate, citrate,
(Cl-C3)alkyl; WO 2005/080324 PCT/1B2005/000112 29 S{g where the

eSARIBURPHEfS MR o MR 2 MGERRAIR AR 1B H Pl RUSaRGLe:

haketesfofooexaatele, a compouhibavizetein the hydrogapdeidhieddenttobride,
nd of, for,

f ionaljty, of th X Ja (1) i laced b
RS et R B Wiore FERoTRGnd 87 Rifnunlste:
meleatains magianzey orsesdaidarymathyisuiphetionakitspiiizer, -NHRpsylate,

.where R id f.f '
A A BIEC L OB AR A S TR MR85 g

phaspipaie/tifidmgenlahyspdaitarsaephacet bystearaieo) aticaingte F tatkate,
to&Yi88R E,8F%§@Qg@’%t?{gg psdnageordance with the foregoing

examples and examples of other prodrug types may be found in the

Suitable base salts are formed from bases which form non-toxic salts.
Examples include the aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, giycine, lysine, magnesium, meglumine, olamine,
potassium, sodium, fromethamine and zinc salts.

Hemisalts of acids and bases may also be formed, for example, hemisulphate

and hemicalcium salts.
For a review on suitable saits, see “MHandbook of Pharmaceufical Saits:
Properiies, Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim,

Germany, 2002).

Pharmaceutically acceptable salts of compounds of formula (1) may be
prepared by one or more of three methods:

(i} by reacting the compound of formula (1) with the desired acid or base;
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aforementioned references. 15 Moreover, certain compounds of formula
(1) may themselves act as prodrugs of other compounds of formula (1).
Also included within the scope of the invention are metabolites of
WELHAHOEA of formula (1), that is, compounds formed in ViR TEBIV05/060112
administration of the drug. 20 Somé&’examples of metabolites in
accordance with the invention include (i) where the compound of formula
(1) contains a methyl group, an hydroxymethyl derivative thereof (-CH3 ->
-CH20H): 25 (ii) where the compound of formula (1) contains an alkoxy
(iYrouaeRONIBRy He ARV OTHRRes IR ProtsAYNgiipiaerde a suitable
compsrdrebfasmiile ChhasnianSAfRHAR anyine ngﬁ'ﬁg% AGRRGitable
aminq derivative thereof %%IR'R --> -NHR' or -NHR); 30 (iv) where the , .
compotid BIYEPATNa (3) TR & KSLBRELY 'aMRE-grolis, DRt acid
derivativeseerrof (-NHR' -4 -NH2); WO 2005/080324 PCT/IB2005/000112
30 (v) where the compound of formula (1) contains a phenyl moiety, a
phenol derivative thereof (-Ph -* -PhOH); and 5 (vi) where the compound
(iDf formulep(ecibmgaresanadintifidhy axpnpocarbafyfirmeith dgniviatieeother by
therepf (6 NKlgh -4rS: ?ﬂbrgm&' %qss%fs@%plﬂ)l? (A SR0EINING ANEI Q%
more asymmetric carbon atoms can exist as two or more sterecisomers.
Wherexghasiapé@hést-formula (1) 10 contains an alkenyl or alkenylene
_group, geometric cis/traps (or Z/E) isomers are possible. Where structural
isomers are interconvertible via a low energy barrier, tautomeric

AL SreridRPPHAND R SRF el erikind Pais iRafclikietnd Rtreslinetealt may

plavisiaerism Hhedsapitedeaflfomdadd beonRinagei axamplea@boration
' roup, or. sqQ-called valence tautomerism in

Eg'no, kﬁ}o, or%m

Ot M SaNEEY 5' WhidF UM ANSRHARNE e fP SIS Peth a3y stidgYe from
conmipteindbnisydekhiihosoreshianieae type of isomerism. Included within

the scope of the present invention are all stereoisomers,

The compounds of the invention may exist in both unsolvated and solvated
torms. The term ‘solvate’ is used herein to describe a molecular complex
comprising the compound of the invention and a stoichiometric amount of one
or more pharmaceutically acceptable solvent molecules, for example, ethanaol.

The term ‘hydrate’ is employed when said solvent is water.

Included within the scope of the invention are complexes such as clathrates,

drug-host inclusion complexes wherein, in confrast fo the aforementioned

“solvates, the drug and host are present in stoichiometric or non-stoichiomeiric

amounts. Also included are complexes of the drug containing two or more
organic and/or inorganic components which may be in sioichiometric or non-
stoichiometric amounts. The resulting compiexes may be ionised, partially
ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, 64
(8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula (1) include references o

salts, solvates and complexes thereof and to solvates and complexes of salis
thereof.
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geometric isomers and tautomeric forms of the compounds of formula (1),
20 including compounds exhibiting more than one type of isomerism, and
mixtures of one or more thereof. Also included are acid addition or base
VaaReasesein the counterion is optically active, for example pddastate /or112
/-lysine, or racemic, for example, d”artrate or d/-arginine. 25 Cisltrans
isomers may be separated by conventional techniques well known to
those skilled in the art, for example, chromatography and fractional
crystallisation. Conventional techniques for the preparation/isolation of
individual enantiomers 30 include chiral synthesis from a suitable optically
TR BHASUIRRS CbreRab iR dNe IRIBIARARTIDGTACCBARRASAY! o5
derivative) usglﬁqﬁ, for example, chiral high pressure liquid chromatography

herabIRejotR sfinsrbaingiuring TAL RYBBRTIE. a0 ARBiFiatiaRPthethereof,

pwtgﬁa_r %é&f@@i‘@r@fr@?\ﬁr%w&iWng%ﬂSﬁléétﬁ(b%ﬁﬂﬁriﬁuiéﬁﬂ@ﬂetautomeric

._optically active compoung, for example, an alcohol, ar, in the case where

S RCB SRR TS O R O At OB S PRl

(19r base such as tartaric acid or 1-phenylethylamine. The resulting
diastereomeric mixture may be separated by chromatography and/or

fractional crystallization and one or both of the diastereocisomers
Asdndérsdeioahealior cppondigs poidrenantitroarn(dy of ieangavél) keewalso

wih R sgﬁgego%ﬁres%q. thd %]&%@WF Rﬂg&@dée‘?{éfﬁe JR¥RAN0B A A unds of

precursors thereof) may be obtained in enantiomerically-enriched form

foiigirty dAvoMgbdrayHaeitlalgr AP pbashaen'asitahasiidlydbiaragives can,
WD RIARSFOASISHN G P LAEHEO GHEEN bl RIGADSHERIMNS UEIB0Rds of

containing from 0 to 50% by volume of isopropanol, typically from 2% to
fosedaa kbl RSty ABs RsluRENSharf s BRSNS tfEEmy s 10%avage.

sg&tgiméavﬁnee_m%"f&#&@r’;@&ﬂﬁ%@gﬂ@s&fﬁqﬁiﬁa&g%mﬁm i?ﬁh '@r':?(ﬂv!éeuse of
reoisomeric conglomerates may be separated by conventio

PHRUFRG BV IS tHoSEoRES AYINAR ety SYTame, Vo 14, ACS
Siripenehesistey TOIgOthi28ndomip@iatis) bind . 'Bidrtieb(YibleyChgrs in
ok 323k Aceardnals ong aspec) ghihe RipseR T RRHL® American
Pha’rmaceuticai Association).

Prodrugs in accordance with the invention can, for example, be produced by
replacing appropriate functionalities present in the compounds of formula (1)
with certain moieties known to those skilled in the art as ‘pro-moleties’ as
described, for example, in "Design of Prodrugs” by H. Bundgaard {Eisevier,
1985),

Some examples of prodrugs in accordance with the invention include:

{® where the compound of formula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof, for example, a compound wherein the
hydrogen of the carboxylic acid functionality of the compound of formula (1) is
repiaced by (C4-Cslalkyl;
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formula below, wherein R1 is hydrogen and R2 is C1-C4 alkyl, preferably
methyl, and n and Q1 are as defined above, is generally preferred: OH H
N R1R2 (CHZ)n QI HO (u NHSO2CH3 O 25 The present invention

Wit chidaesiaMpharmaceutically acceptable isotopically-labelleriCaamnpotious12
of formula (1) wherein one or more #toms are replaced by atoms having
the same atomic number, but an atomic mass or WO 2005/080324
PCT/IB2005/000112 32 mass number different from the atomic mass or
mass number which predominates in nature. Examples of isotopes

(ikuitawieosr thelssasipiak Fofapsuifussrapeianeg mibmieofir duRaiansins (-

01;] th_dmﬂeéh r?,uﬁaé%@.c%léﬁﬁn@bs 'éxﬁﬁ’(ﬁl@fﬂ alsggh;ag_dfﬂd) w&%‘rémof%@déogen
chlorine, such as fluorine, such as , iodine, su n
12510 hRogeAneh S SlorakAG e BT QiR 6 s gapiaced by
180, @hoesphakumoduginast®aPartd sulphur, such as 35S. 10 Certain
isotopically-labelled compounds of formula (1), for example, those

incorporating a radioactive isotope, are useful in drug and/or substrate

(iif}ssuevtdistrithdiawstpoies! Dhdoadidac(iVe ¢sotapes #rituimalne. SHyaumhdary

carbqn-14. i.e. 14C, are particular, | for this purpose. in.yi thei
e s R TR e K R TS T e O For
heavitasuitspes stonpaitdushienain. ca@Hhemapagfordasersgin one or both -

theraﬂp%’v%‘%é% aSt*%ﬂS%ﬁﬁHH"?@ﬁéﬂHhQﬁ l6r fetaRAESARIEY. F&fmulad('i )

example, ihcreased in vivo half-life or reduced dosage requirements, an

hencisie Belaseddve@intsolptkaneyimstances. 20

Further examples of replacement groups in accordance with the foregoing
examples and examples of other prodrug fypes may be found in the

aforementioned references.

Moreover, certain compounds of formula (1) may themselves act as prodrugs of
other compounds of formula (1).

Also included within the scope of the invention are metabolites of compounds of
formula (1), that is, compounds formed in vivo upon administration of the drug.

Some examples of metabolites in accordance with the invention include .

(i) where the compound of formula (1) contains a methyl group, an
hydroxymethyl derivative thersof (-CHz — -CH,OH):

(i)  where the compound of formula (1) contains an alkoxy group, an

hydroxy derivative thereof (-OR — -OH};

(ify  where the compound of formula (1) contains a tertiary amino group, a

secondary amino derivative thereof (-NR'R? — -NHR" or -NHR?);

(iv)  where the compound of formuta (1) contains a secondary amino group, a

primary derivative thereof (-NHR' — -NH,);
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Substitution with positron emitting isotopes, such as 110 18F 150 and
13N, can be useful in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy. 25 isotopically-labeled
Vigbmpisentast of formula (1) can generally be prepared by comantine/ooo112
techniques known to those skilled irfthe art or by processes analogous to
those described in the accompanying Examples and Preparations using
an appropriate isotopically-labeled reagents in place of the non-labeled
reagent previously employed. 30 WO 2005/080324 PCTRR2005/000112
33 Pharmaceutically acceptable solvates in accordance with the invention
(vinCluge HR0fRe WaGHB LI SORSRMLY @%@H&%@HQ%@%@ mgtericalighenol
substituted, e.g. D20, d6-acetone, d6-DMSO. The compounds of formula

(1), e mibeaafdaiy acERabie 88t 5 and/or derived forms, are

valuable pharmaceutically active compounds, which are suitable for the
therapﬁénd prophylaxis of numerous disorders in which the (32 receptor

(Vi inVBRRIG of ¥ GRMIRAYHISH SPIRIE R ddptdran@)hdae BVRSit ITRUP, a

partigidiohigiabeigigananentabesaic aymmys diseargsthut also in the
treatment of other diseases such as, but not limited to those of the

nervous 10 system, premature labor, congestive heart failure, depression,
Cinflpoumatony fanshabergiccrtaiisnnses psoriasisapyaiiesaivesiion atoms

disea.s?s Igflfjcorpa and in (I;on.ditions wl\ﬁhe f;here IS anoadvgan%ad%emi,pu!a (1)
ngm?é?%%gégsg fe gcimg}',“pa?%c?ﬂésrwnﬁ{sga &End 685% B rStidh"
cabtaisoandsiicéithie anatintioyi ente igded fo g pharsiRe eititalssomaiEhesdibers

dministere 1]i rphous.p. e

o B R D SRS AR A iR fiaw oy
barsigneeiptratieric isyweiisrai0a; frragasinjingrspeayrdi/iig cen égﬁ@éh@tmm
ofYign MIGIOMBME A" REIR R AR GY f@?ﬂﬂ&’%’?}}’é&%ﬂéﬁ%ﬂé%&@ Bxample, an

_ purpose. 20 They may be administered alone or'in combination with one
ingpen dietottfr CXBRTH ORI STrHSE-iFRkSHioRIBRAS doNBIMAISAWRHCeRPerNds

wHIGHE-SHISHEHIR A=A RRIER MG Hi 8 Sfhdrenshayu e ¥y RRibit
administered as a
more than one type of isomerism.

Included within the scope of the present invention are all sterecisomers,
geometric isomers and tautomeric forms of the compounds of formula (1},
including compotunds exhibiting rore than one type of isomerism, and mixtures
of one or more thereof. Also included are acid addition or base salts wherein
the counterion is opfically active, for example, d-lactate or Hysine, or racemic,

for example, di-tartrate or di-arginine. -

Cisltrans isomers may be separated by conventional technigues well known to
those skilled in the art, for example, chromatography and fractional
crystaliisation.

Conventional techniques for the preparationfisolation of individual enantiomers
include chiral synthesis from a suitabie optically pure precursor or resoiufion of
the racemate (or the racemate of a salf or derivative) using, for example, chiral
high pressure liquid chromatography (HPLC),
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formulation in association with one or more pharmaceutically acceptable
excipients. The term "excipient" is used herein to describe any ingredient
other 25 than the compound(s) of the invention. The choice of excipient
WRiITY/88de extent depend on facgors such as the particulBf Fig3e0ppee112
administration, the effect of the exculoient on solubility and stability, and
the nature of the dosage form. 30 Pharmaceutical compositions suitable
for the delivery of compounds of the present invention and methods for
their preparation will be readily apparent to those skilled in the art. Such
compositions and methods for their preparation WO 2005/080324
AlaTEHveR 050 612 ®4 (erap badearid, foeexarpleay 'Renbagied'svith a

ol S , Editio Pyblishi b _
suﬁggg{%%%gﬂ]%ﬁ%ﬁp@ E](\j/ei%t)r% ma3 a%éogblt_?eaadmirﬁsot&(;ﬁjjpcﬁ?gcﬁis.e
whets the sapssgedtentbeniliscenEingtenadifisvakagiangghame acid
orMeaRs o5 parenierabadminisiEdionyinChids drrRRPAUSInEIragReridbsulting
_intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal,

digseleRmaNa HiHIR QR PareraapriRd b GarasuRiRsR Ry ad By fractional

copsesteaimmsiaian ngusonendlaiusbidsgomrsncoselisieas e
needie-ree injectors and Infusio ec nlq S. rParenter ormulations
cofeSRANATO BUIRS0E MBI R BFEATS Ko SR E i A Sled BRragn-

salts, carbohydrates and buffering agents (preferably to a pH of from 3 to

R L e
ohtanjedciionasihtiomsatidaiyvemicessldoms stelilg, pyrogetsisnatdypically
ARE PR eSO eTs URISSaET R o -

hyziigstheactipicalltdemirmesiiaknewnoriaitas Skited ie hVarkymeume
ofSRISBHNY 016 BHW%&J%%%@ Ehersed dnsHBm RseRAERLA, Aotlume of an

arenteral solutions may be increased by the use of appropriate
alRyiainiagofyichhdud detmiamineifeanseritmiraraddnpintyaiomifstfythe
er 88 Axture.

- Stereoisomeric conglomerates may be separated by conventional techniques

known to those skilled in the arf - see, for example, “Sterecchemistry of Organic
Compounds” by E. L. Eliel (Wiley, New York, 1994).

According to one aspect of the present invention, the (R,R)-stereocisomer of the
formula below, wherein R' is hydrogen and R? is C+-C; alkyl, preferably methyl,
and n and Q" are as defined above, is genarally preferred:

OH H

N
HO RT R Y

NHSO,CH, ©

The present invention includes all pharmaceutically acceptable
isotopically-labelled compounds of farmula (1) wherein one or more aioms are

repltaced by atoms having the same atomic number, but an atomic mass or
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Formulations for parenteral administration may be formulated to be

immediate and/or modified release. Modified release formulations ,

include delayed-, sustained-, pulsed-, controlled-, targeted and

wprogesnsad release. Thus compounds of the invention magChgB2005/0606112

formulated as a solid, semi-solid, 0fB0 thixotropic liquid for administration

as an implanted depot providing modified release of the active

compound. Examples of such formulations include drug- coated stents

and poly(dl-lactic-coglycolic)acid (PGLA) microspheres. WO 2005/080324
MEsE TILERES/0iiarent 36Re BsmBEMIR JNEss ienfHs 86 havhich

prHBRiHsIRLEH [RRiGAdlY to the skin or mucosa, that is, dermally or
transdermally. Typical formulations for this purpose include gels,

hydrogels, lotions, solutions, creams, ointments, dusting 5 powders,

Engﬁ%gé@g@g f@ﬁ@geglmtﬁﬁ@mtmmimfﬁ%mm anie ﬁmn@femd efih;imtion
. bandages and microemulsions, Li me y also be used. Typic

I AF RO IREIER BBBE A erdl Bl d BBt e C ond
“metidtainm, syiyicesin §oilyitoyieasgivbaiar Fpriogitensgtyces 1 and %,
. Penetration enhancers incor ted 1gee;f e

G5 10, 655 D08 by P D Ao Hlohgan oct g outy e e,
sunteand 6T, tapit alimhministeition FRiude delivery by electroporation,

iontophoresis, phonophoresis, sonophoresis and microneedle or
needle-free (e.?. PowderjectTM, BiojectTM, etc.) injection. 15

CarigmuisaionicRitomneliedd Rmersnes hye (late®Pto &N dingse
inGhipinamesifiedarieast. Mediiied wicasedarmuitignariadudesialayedissue

sustained-, pulsed-, controlled-, targeted and programyped release. 23

distHRUESIR SRS of BecRRIBRBGYPSRIARE HE tiiThin Rtetb PRAGARILR Gr -6-
by aiehalatienaipigadiuinsheforsupbadity prudst aiiheasiootingsmoration

mixture, for exar?gjle, in a dry blend with lactose, or as a mixed

NGB En ERBRRRRIEHEC B Bmple, mixed with phospholipids, such as

phosphatidylcholine) from a dry powder inhaler or as an aerosol spray

from a.pressyrised container, pump, 2 ray,. ises (pref .
S T R ot A 28 SR e R berta
theendisér, adinoagihoastitingsiooh gseaiebleptapeliastadiiil, for exampie,
increased in vivo half-life or reduced dosage requirements, and hence may be

preferred in some circumstances.

Substitution with positron emitting isotopes, such as 'C, ', "0 and N, can
be useful in Positron Emission Topography (PET) studies for examining

substrate receptor cccupancy.

{sotopically-labeled compounds of formula (1) can generally be prepared by
conventional {fechniques knoWn to those skilled in the art or by processes
analogous to those described in the accompanying Examples and Preparations
using an appropriate isotopically-labeled reagents in place of the non-labeled
reagent previously employed.
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as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane. For
intranasal use, the powder may comprise a bioadhesive agent, for
example, chitosan or cyclodextrin. 30 The pressurised container, pump,
wspreng/@tomizer, or nebuliser contains a solution or suspengiontitsooe112
compound(s) of the invention compi¥#sing, for WO 2005/080324
PCT/1E2005/000112 36 example, ethanol, aqueous ethanol, or a suitable
alternative agent for dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional surfactant, such as
PeaiasedisribaceritahitiseivalecoliiyBriidacie withithednsitien tgude
thBQY MHRERUEREBS|0BHOFN AN R ATHA P98 s IS IBIRRPBIRAGHRAY, e.9.
size suitable for delivery by inhalation (typically less than 5 "microns). This
D?%Fﬁ@%@ﬁ@e‘éﬁt@“éﬁ?appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical fluid processing to form 10
nanopaeicanpuighdsr edsiorenbmdgethisitiphaonspeaficaliingcCapsblessalts
[ le, i ! icel .
o B e N Y B ST, which

afersuiizisdies therifzerappend eronivibireot ompsindcotisyderemiorhien the
g%?(%%b%d?‘?éﬁ"ﬁlﬁfo T URIASIAGASE O ﬁﬁ%%&%ﬂcﬁ H%Pfﬁﬁﬁ?&%eneﬁt,

er such as /-leucine, mannifol, or magnesium Stearate. The lactose
inrr@@nﬂw@mhmpa%e@ﬁim m&fm-@ﬂqrm%@nﬁdﬁyarﬂ'@,eﬁﬁmrmw@ in the
triiRTe P IBELaARIR SXCHRIQRISHNSUGR IR AR IGESEH JB8II9She nervous

sorbitol, xylitol, fructose, sucrose and trehalose. 20 A suitable solution
sYsipRuIRGHRBIR !APAN SOMIRENMGSINGRRIdelivIfydrSHyRENREs (HiFBHTRIeTY
andiBgroie! SRRY FeBERIBST PRLEAS S0 tomerafivid e iearaRdd Of #iicoma and

. invention per actuation and the actuation volume may vary from I ul to
ineRItRI T IMRIRMR ANRLY BBIRBRLR RWERIHERSIEE B Paryicularly
ingepiiereglyeptistdoigatiater, ethanol and sodium chloride. Alternative 25
Zﬁ'ge{;ésggﬁg%g%ag;y é;s.ﬁ\%{%t%%a% A RePysne alysal aghids glveeroly be
administered as crystalline or amorphous products. They may be obtained, for

example, as solid plugs, powders, or films by methods such as precipitation,
crystallization, freeze drying, spray drying, or evaporative drying. Microwave or

radio frequency drying may be used for this purpose.

They may be administered alone or in combination with one or more other
compounds of the invention or in combination with one or more other drugs (or

as any combination thereof). Generally, they will be administered as a

formulation in association with one or more pharmaceutically acceptabie

excipients. The term “excipient” is used herein to describe any ingredient other
than the compound{s) of the invention. The choice of excipient will o a large
extent depend on factors such as the parficular mode of administration, the
effect of the excipient on solubility and stabiiity, and the nature of the dosage
form.

Pharmaceutical compositions suitable for the delivery of compounds of the
present invention and methods for their preparation will be readily apparent to

those skilled in the art. Such compositions and methods for their preparation
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Suitable flavours, such as menthol and levomenthol, or sweeteners, such
as saccharin or saccharin sodium, may be added to those formulations of
the 30 invention intended for inhaled/intranasal administration. WO
Waer(3803324 PCT/1B2005/000112 37 Formulations for inh&fERPRIATERIAN2
administration may be formulated td%e immediate and/or modified
release using, for example, PGLA. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and programmed
release. 5 In the case of dry powder inhalers and aerosols, the dosage
maKite disriveEYTREaINS o R VENEARSCRiRINERS dicRl et e iR unt ot
E4HNS IMaSEPEanremyitbothsanyendom are typically arranged to administer
a metered dose or "puff' containing from 0.001mg to 10mg of the
compound of formula (1). The overall 10 daily dose will typically be in the
THangenthoOhdg 66 dRmgventbrmappesiselrbinisidnedistieasingdlesdbgardo, the

lly,.as divided d _th hout the .day. Th
O S o ATy el 0 et Steatt - SORR B e for
pdrbatecshpatmitesifatieninvediids rﬁaya)@adnﬂnis'téredr’redfﬂlIyiotraagfﬁaﬂ?,ai,
iné%gpeé&%ﬁ? mﬁa%mﬁcf@rép RS HBRPSI R RESHAY. Eﬂﬁrg&eém%l,%gﬁlgscuiar

erisa traditiona §ubp05|tory base, but various aternapyes may _e
angedsutnapprophsitatierdgieensisr rateniaigihadmimisiatoinclude

n&RAYeDE e eHiR e JaB)efiRigGR Y AeBdiied reifaserdadidieftusion
release formulations include delayed-, sustained-, pulsed-, controlled-,

taehgisigrfand programmed release. 25 The compounds of the invention
may also be administered directly to the eye or ear, typically in the form of

drops of a micronjsed suspensijon or solution in ii?tonic, usted

P O A AT A B S RS Al Ty contain
sREmitsiration #clssles picdnbeniyd rdegradbbifting. ahsoibdblefgaitdp to a
pafa(%g%%mcg”?@ed}? %ﬁ% %?'Eg)nqggé%%ﬂgé i %g ﬁ%lé%or‘%%w&l’amgre suitably
formulated as a sterile non-agueous solution or as a dried form to be used in
conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for
example, by lyophilisation, may readily be accomplished using standard
pharmaceutical technigues well known to those skilled in the art.

The solubility of compounds of formula (1) used in the preparation of parenteral
solutions may be increased by the use of appropriate formutation techniques,

such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate

and/or modified release. Modified release formulations  include delayed-,
sustained-, pulsed-, controlied-, targeted and programmed release. Thus
compounds of the invention may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing maodified
release of the active compound. Exampies of such formulations include drug-

coated stents and poly{d/-actic-coglycoliciacid (PGLA)_microspheres.
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lenses and particulate or vesicular systems, such as niosomes or
liposomes. A polymer such as crossed-linked polyacrylic acid,
polyvinylalcohol, hyaluronic WO 2005/080324 PCT11B2005/000112 38
wackoswsaitylosic polymer, for example, hydroxypropylmethyigehuhases/coo112
hydroxyethylcellulose, or methyl celélose, or a heteropolysaccharide
polymer, for example, gelan gum, may be incorporated together with a
preservative, such as benzalkonium chloride. Such formulations may also
be delivered by 5 iontophoresis. Formulations for ocular/aural
administration may be formulated to be immediate and/or modified

lease. Modifieg,rel Ny ) neds. .
T L T e AR e IR ARG R e skin
orofteds@eritiah magereaimsindienasiesaalile hyaisahtEtulatenitis, this

pLﬁFSQ@%MQ&é@!%BFB@%E@}Q@HQ%QY%E%%%réﬁgaﬁfsp‘a'h‘ﬁﬁhéﬂﬁg,edqsting
glycol-containing polymers, in order to improve their solublllg dissolution

POWHS s RIARHEH g [eFTva Bty S BRABRIy RIaTSe TMRiAPtS: $83Raes.
firriy e maninpad Jneder Al adminisieatiopoRHe:s Yielagextiin sompiek eBypical

for example, are found to be generally yseful for most dosage form
RIS R, BT RLA i S R oL g,
gipetisedbof\etiyiahiergitet imdirecpotmpleiaiionRdtiethaidnugnRenters may

cyclodextrin may be used as an.auxiliary additive . i.e il iluent,..
b R Sy Rl (0 TS Sak S asegs B nin
arahM@ggam{@ciptiedéRft)s, examples of which may be found in

International Patent Applications Nos. WO 91/11172, WO 94/02518 and
WO 98/55148. 25 Inasmuch as it may desirable to administer a

Otfwnbinagioa off ateniealorinigiation eisigie, feiivesyplpRledreraigign.
ioﬁ]tvgﬂgi‘é@&d ISEARSPIoFSSIEiIBN s opaHN S8 SeRRSEBR PERSEBbdie-free

ntion that two or more pharmaceutical compositions, at least one of
(enhiBlP waRHSRE S EdRRRIINdaIFddeimelifite with the invention, may

conveniently be combined in the form of a kit suitable for 30

coadministration of the compasitions. WO 2%05/9803 4 . \
Fererigiisgesiahderisal administration may be formulated fo be immediate

and/or modified releass. Modified release formulations include delayed-,

sustained-, pulsed-, controlied-, targeted and programmed release.

The compounds of the invention can aiso be administered intranasally or by
inhalation, typically in the form of a dry powder {either alone, as a mixture, for
example, in a dry biend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidyicholine) from a dry
powder inhaler or as an aerosol spray from a pressurised comainer, pump,
spray, atomiser (preferably an atomiser using electrohydrodynamics to produce
a fine mist), or nebuliser, with or without the use of a suitable propeliant, such
as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane. For intranasal
use, the powder may comprise a bioadhesive agent, for exampie, chitosan or
cyclodexdtrin.

The pressurised confainer, pump, spray, atomizer, or nebuliser contains a

solution or suspension of the compound(s) of the invention comprising, for
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39 Thus the kit of the invention comprises two or more separate
pharmaceutical compositions, at least one of which contains a compound
of formula (1) in accordance with the invention, and means for separately
wetnigipgesaéd compositions, such as a container, divided battierasdivided:
foil packet. An 5 example of such a it is the familiar blister pack used for
the packaging of tablets, capsules and the like. The kit of the invention is
particularly suitable for administering different dosage forms, for example
parenteral, for administering the separate compositions at 10 different
exdoyage intbavals, @diczaiimtigihanolseptrste D0taplssitRiinaiinsegeat for
dis}%@g?ﬁé- Ts%tﬂﬁﬁ\ﬁgnf%w"&%ﬁd&ﬂ%ﬁ&l&é@&a&y FRMRHRRS UIBRYIMARIRLS) as
ministration and May be providéd with a so-called memory aid. For
sobemirasaatio PRIianmh st TReeRts sHéstsamaTosblsRise e PRRIAdSLRN
oliéét%é@&@?ion is typically in the range 0.001 mg to 5000mg depending,
of course, on the mode of administration. For example, an intravenous
daily dose may only require from 0.001mg to 40mg. The total daily dose

PrBRYD & S6Mnistersbiwesale eudpaderdddersyaabrathadivg product is

hysician's discretion, fall ide qf th I ' in. 2
RS B S BALER B M A L ey R BSRellar
m?gfo&b@fufﬁ’éh@_éq B@I?:ﬁﬁmﬂmm@rapmopﬁdﬂg bemdni‘amtﬁmgama’t_hi?é, such
oses, for, subjects.whose welgnt. outsl I , I
2 e Bl G5l e RIS o e G TS SER A 7 Form
ndtresdrietes, inghderestarertemagenisation, paikmyedayitgprophylactic

treatment. According to another embodiment of the present invention, the

compounds of the formula (1), or pharmaceutically acceptable salts,
Capsiled fordeofwomsmiiondramresietarabydessandrethyiceliulose),

bl%@&@iﬂﬁﬁ%}‘i’ﬂ@??%efé’fr LMo arditienak haianstSicRIPHS orkfiiated to

co-administered to a patient to obtain some particularly desjred

capiaiapR RRVERE TES Gt iRFABRAMFSREHNYpRtion. a'suitable powder base
sURdthaphysivlegicsystaley aphdiseaserprosasse sitdumingsui et Iitesthe,
to (i) WO 2005/080Q324 PCTIIB2005/000112 40 ,
mannitol, or magnesium stearate. The laciose may be anhydrous or in the form
of the monchydrate, preferably the lafter. Other suitable excipients include

dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in  an afomiser using
electrohydrodynamics io produce a fine mist may contain from 1ug to 20mg of
the compound of the invention per actuation and the actuation volume may vary
from 14t to 100, A typical formulation may comprise a compound of formula
(1), propyiene glycol, sterile water, ethanol and sodium chioride. Alternative
siaivents which may be used instead of propylene glycol include glycerol and
polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those tormulations of the

invention intended for inhaled/intranasal adminisiration.
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bronchoconstriction, (ii) inflammation, (iii) allergy, (iv) tissue destruction,
(v) signs and symptoms such as breathlessness, cough. The second and
more additional therapeutic agents may also be a compound of the
wiormsesgklaor a pharmaceutically acceptable salt, derived fermgesosoooii2
compositions thereof, or one 5 or mdre (i2 agonists known in the art. More
typically, the second and more therapeutic agents will be selected from a
different class of therapeutic agents. As used herein, the terms
"co-administration”, "co-administered” and "in combination with", r fgrr{'ng
F QB R p RinE GG FERATEEF o A8 BV cRe Mtk P dPEBUlAIES 10 be
irReSMiRe S HIRNIRgdBsheRe s (e, felestampibjeiide. Lbtied release
following: simultaneous administratign of such combination of
forpHipt %{E?‘Hfi?&%}’& 1’)%1‘?5#??3 apeutic agent(s) to a patient in need
pukdpatoatblisdictafusia¢anp pregrsnamestbrajeteted together into a
single dosage form which releases said components at substantially the
same time to 15 said patient, substantially simultaneous administration of

insthehoesmbihdtiopcofdesinboleTd (gnofaernsols. (f)adasmerayt i daientisyd
by}?’r?eg?rﬁ' et @ﬁ]}@g%ﬂéﬁ AR WVRER SLLBHBTRODGRIS ARSI aMRE Yith

apart from each other into separate dosage forms which are takenat =
theubstantiatlyare beisathe arraghdR paTiNstRhaduptaiadidese or “puif

cSRATIRAERLAEISISRsed abmbRstantialy iR aamertivienasad. ratieateral

sequential administration of such combination compound(s) of formula 612}
daihd desapiliityRiseiysheo B fhfeFRT RSt BealmertiBndmichcfhay be

adRinRese sesesianruiRies aparbiomseat) etheivideiseparatedoshget the
25 forms which are taken at consecutive times by said patient with a

d'%‘J/gnificant time interval between each administration, whereupon said
components are released at substantially different times to said patient;
nd WO 200 /Oi%(%% PCK;

TR S I L e e, SRl S0 B SATUNRIAHR by

iOn 0T CO
indugdati(s) to a patient in need of treatment, when such

The compounds of the invention may be administered rectally or vaginally, for
example, in the form of a suppository, pessary, or enema. Cocoa butler is a
traditional  suppository base, but various alternatives may be used as
appropriate.

Formulations for recialivaginal administration may be f{ormulaied to be
immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention may also be administered directly to the eye or
ear, typically in the form of drops of a2 micronised suspension or solution in
isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and
aural administration include ointments, biodegradabie (e.g. absorbable gel
sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particutate or vesicular systems, such as niosomes or liposomes. A

polymer such as crossed-linked polyacrylic acid, polyvinylalcohol, hyafuronic
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components are formulated together into a single dosage form which
releases said components in a controlled manner whereupon they are 5
concurrently, consecutively, and/or overlapingly administered at the same
WhibYEH&tent times by said patient, where each part may BET/TB2005/060112
administered by either the same or different route. Suitable examples of
other therapeutic agents which may be used in combination with the
compound(s) of formula (1), or pharmaceutically 10 acceptable salts,
derived forms or compositions thereof, include, but are by no means
2Ciiite (24P SIE ipBR)ERRAsE P L BYIHHor U SRR ERaLy cslluiose,
hyafibiasingl pstieds o AR eytagsnirise (Yrletiatiopelpdagamisls polymer,
(LTRAS) including antagonists of L TB4, LTCéa, i_TD4, i 15tﬁmd LTE4,n§c)[.
fOFHf‘éiaPH & rd& o?%aa}ﬁﬁs seiﬁgﬁ?JfFl%f'ﬁ? {agﬁg\%ntgbon?stgﬁ%? a,q Ve,
suahdeabatreriboeiptar clyornicst.vasabofmtnictatisym patiyoakmdie dgivassdoby
i onqsﬁ gg?essiysa}nt use, (e) muscarinic M3 receptor antagonists or
anticholinergic agents, 20 (f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5
inhibitors, (g) Theophylline, (h) Sodium cromoglycate, (i) COX inhibitors

- (§) Theaphiyiine, (1) Sodium cromoglycate. (
R e e S D e e pecine

angemiseodiiete BaRrasid Medpies (k!sassodemaraionsditskidn edelayed-,
sUREAINS!-C RHRYLNOLSHIRH RSN ML R RS rébrAminkHMerdperosis factor

(anti-TNF-a) agents, (m)Adhesion molecule inhibitors including VLA-4

antagonists, 30 (n) Kinin-B1 - and B2 -receptor antagonists, (0)
THmmc@mmwsiw_amtsm&tzﬂ%/a@s%@cma@&m@@m 12oftible
mé@'cl)pr% étc%%zp ];arrpt%lgsx, fg‘&gﬁ”g r8§/ecos S P{InMgns "suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of

the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found fo be generally useful for
most dosage forms and administration routes. Both inclusion and non-inclusion
complexes may be used. As an alternative fo direct complexétion with the drug,
the cyclodexirin may be used as an auxiliary additive, i.e. as a carrier, diluent,
or soiubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, exampies of which may be found in Intemational Patent
Applications Nos, WO ©1/11172, WO 984/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a combination of active compounds,
for example, for the purpose of freating a particular disease or condition, it is
within the scope of the present invention that two or more pharmaceutical
compaositions, at least one of which confains a compound in accordance with
the invention, may conveniently be combined in the form of a kit suitable for

coadministration of the compositions.
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(q) Tachykinin NK1, NK2 and NK3 receptor antagonists, (r) Elastase
inhibitors, (s) Adenosine A2a receptor agonists, 5 (t) Inhibitors of
urokinase, (u) Compounds that act on dopamine receptors, e.g. D2
WEHHNREE032Y) Modulators of the NFx(3 pathway, e.g. IKK inhiSiEsH82005/000112
(w)modulators of cytokine signallingf pathways such as p38 MAP kinase,
syk kinase or JAK kinase inhibitor, 10 (x) Agents that can be classed as
mucolytics or anti-tussive, and (y) Antibiotics. According to the present
invention, combination of the compounds of formula (1) with : - H3 .

T Ag6nidiohwe W?&&ﬁﬁi&Wi&%ﬁaf%‘foaﬁfaﬁl?ﬁ%@?ﬂaﬁé%E*iﬁ‘l'i%ﬂ‘a?é{“-‘?a‘
caheadichcosierizids cAdesfosin i\ 2mnesieptar agafisisnd Mbdolatars ¢f) in
cytokine signalli athyways such as p38 MAP kinase or syk 20 kinase, .
R RRE o Bl Ty Tt Eag e o e Seid
cArmesiiorB4, sachl 83 B4 carddinehedividéetrodtigcordingdedHeibesemt. An
eﬁq}{@lgo& QQW'QWQSOMQ%QWBPW%%W %%ﬁoﬁ%afg)?g\:;)ﬁckaging of

glucocorticosteroids, in particular inhaled glucocorticosteroids wit
taplefisccarpdrmaoditie fects, including prednisone, prednisolone,

flunisolide, triamcinolone acetonide, beclomethasone dipropionate,

budesonide, fluticasone propionate, ciclesonide, and mometasone 30

Thersite! Braryerdies (eoasiepariy B0 eominpiarie diisengosage
fOFAREPISY aRtRaeiRIFaehRIHCTRINSIEG-RABAKY the separate compositions at
different dosage intervals, or for titrating the separate compositions against one
another. To assist compliance, the kit typically comprises directions for

administration and may be provided with a so-called memory aid,

For administration fo human patients, the {otal daily dose of the compounds of
the invention is typically in the range 0.001mg to 5000mg depending, of course,
on the mode of administration. For exampie, an infravenous daily dose may
only require from 0.001mg to 40mg. The fotal daily dose may be administered
in single or divided doses_and may, at the physician’s discretion, fall outside of

the typical range given herein.

These dosages are based on an average human subject having a weight of
about 65kg to 70kg. The physician will readily be able to determine doses for

subjects whose weight falls outside this range, such as infants and the elderly.

For the avoidance of doubt, references herein fo “treatment” inciude references

to curative, palliative and prophytactic treatment.

According to another embodiment of the present invention, the
compounds of the formula (1), or pharmaceutically acceptable salts, derived
forms or compositions thereof, can also be used as a combination with one or
maore additional therapeutic agents to be co-administered to a patien;c fo obtain
some particularly desired therapeutic end result such as the freatment of

pathophysiologicaliy-relevant disease processes including, but not limited to (i)
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including in particular ipratropium salts, namely bromide, tiotropium salts,
namely bromide, oxitropium salts, namely bromide, perenzepine, and
telenzepine, 5 are further preferred. It is to be appreciated that all
wWietenstiteherein to treatment include curative, palliative ardprspleyglemtic:
treatment. The description, which fdftows, concerns the therapeutic
applications to which the compounds of formula (1) may be put. 10 The
compounds of formula (1) have the ability to interact with the (32 receptor
and thereby have a wide range of therapeutic applications, as described
branehecpesbictivscalisclofananatishtidil forieramen Mk tissyecdpibugiaps (v)
sidhéhsrRNusialonRf alldnammisathRRRiess, afugperaspedeiiand more

(%Resent invention relates to the 15 compounds of formula (1),
a

tional dRetRRAY Ic PERRB IS RISAR ERIMRS UK 8PS ngﬁg*%@rka{ a

pHafrHsesNithalraatveRiné digeasay dlisortas Hransmeerditanstiarebichr one
the (32 receptor, is involved., More specifically, the present inventjon glso
ST e e b Aoty

theadiscEierivgd oy ws eeossmmstinomtheligRidat tsedroftasiapmaimeaydmat.
diseases, disorders, and conditions selected from the group consisting of

. ast f er; iol eSS, ail 8 i
inat 1ot REHHEA (10 e BB B AR R

cafphiratei Wi niglanEgitoatit reamaeipnd pehidiauge hadidieaesr more
otfei M anEhiahastims. iReSEUIRHESHERA, tHiR artBEAeiBErBSind include

asthma_ caused by pathophysiologic disturbances, extrinsic asthma
thed@4ewipg:environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma,

emphjpeaitaievansidmniskativisednduced esthbiatidergfndodipcetVE) of

2005/080324 PCT/IB2005/000112 44 asthma, cold air.induce hm
oL iAnS Ttk anen el SR S ifddtnent,

used by act('enrie'ﬂ??ungal,
protozbah auinakimfieptivantsorrallemgiciiated fogether into a single dosage

form which releases said components at substantially the same time fo

said patient,

¢ substantially simultaneous administration of such combination of
compound{s) of formula (1) and therapautic ageni(s) to a patient in need
of treatment, when such components are formulated apart from each
other into separate dosage forms which are taken at substanfially the
same fime by said patient, whereupon said components are released at

substantially the same time to said patient,

« sequential administration of such combination compound(s) of formuia
(1) and therapeutic agent(s) to a patient in need of treaiment, when such
componenis are formulated apart from each other into separate dosage
forms which are taken at consecutive fimes by said patient with a
significant time interval between each administration, whereupon said
components are released at substantially different times to said patient;

and
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asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,
chronic or acute bronchoconstriction, chronic bronchitis, small airways 5
obstruction, and emphysema, obstructive or inflammatory airways
wihseesemni whatever type, etiology, or pathogenesis, in pagicoi@aan/noe112
obstructive or inflammatory airways4disease that is a member selected
from the group consisting of chronic eosinophilic pneumonia, chronic
obstructive pulmonary disease (COPD), 10 COPD that includes chronic
bronchitis, pulmonary emphysema or dyspnea associated or not
assosiateehlisleGORBIr&OR Dibatiscodiactvizof tympeusdiplef formula
PrOOKES NG AN AESEHeD) AL R TR REKASGS R Ufen such
(AR , exacerpation of alrways hyper- reactivity consequent to other
drugtheegieatsd aienviysdiséed dapatiier iBtassolRal aﬁﬁﬁsalﬁﬂiﬁhwmch

hyperréTéh%@Q'sQf&'&meoﬂBWﬂaFﬁvé”cHﬂ%I?éB"H%)hr@rﬁﬁﬁ’é?@@ﬁ@ﬁif’zhﬁy are

particular bronchitis that is a member selected from the group consisting

of aceRECHrERENiConaRtYPhgorResaRSIRHRRlY aRR RS ISrEHCIAt sthe
catarghal DERRIGIURFEFeHPHMBEOREBHIE, shyydpronchitis, infectious 20

asthmatic bronchitis, productive bronchitis, staphylococcus or

e

ogy, Or pathogenesis, In particular
bronchiectasis that is a member selected from the group consisting of 25

cylindidiabln erricias, Sastinitdoerprttife dgeristydiisimmay be used in

ctpRchieslagiincapilanoiipRaRigEipsk. usitukionehiegiasishslaceutically
bronchiectasis and follicular bronchiectasis. WO 2005/080??24
agsentehisoRRlis0BeH e SORRIIPRFRTRPCRRRE SPaTeYbrdaeH it BHtiBFPARo"

mesiatesiadpequse of _the compounds of form_ula (1), or pharmaceutically
AR Y E RO PSSR e g proto
prgtenejmreationistsoncerns the use of the 5 compounds of formula (1), or

R nARAsRticaly accraeRs SAS IS UNRY 9N onists of LTB., LTC4, LTD,, .
and LTE,, '

(c) Histamine recepior antagonists including H1 and H3 antagonists,

(d) a4~ and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use,

(e) muscarinic M3 receptor antagonists or anticholinergic agents,

(f) PDE inhibifors, e.g. PDE3, PDE4 and PDES inhibitors,

{g) Theophyliine, ‘

{h) Sodium cromoglycate,

(i} COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
(NSAIDs),

(j) Oral and inhaled glucocorticosteroids, such as DAGR (dissociated agonists
of the corticoid receptor)

(k) Monoclonal antibodies active against endogenous inflammatory entifies,

() Anti-tumor necrosis factor (anti-TNF-a) agents,

{m)Adhesion molecule inhibitors including VLA-4 antagonists,

{n) Kinin-B4 - and B; -receptor antagonisis,

(o) Immunocsuppressive agents,
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or compositions thereof, for the manufacture of a drug for the treatment of

(32- mediated diseases and/or conditions, in particular the diseases

and/or conditions listed above. As a consequence, the present invention
Wi 30ad83particularly 10 interesting method to treat a manfAEIERHATEHAE2

a human being, with an effective amount of a compound of formula (1), or

a pharmaceutically acceptable salt, derived form or composition thereof.

More precisely, the present invention provides a particularly interesting

far tme t@%&eﬁ@m iseases and/or conditions in
(D?&@?ﬁ%@fﬁﬂ%}%@%éﬁ a%ﬂ@r&jﬁ] 15 being, In pgrticular the diseases and/or

(qrdseidrisindibd 86y encotrigagPidmdaganEsing said mammal with

(r)agggggggglg}ﬁmgg of a compound of formula (1), its pharmaceutically
acceptable salts and/or derived forms. The following examples illustrate

(sirfadsRgsiRgd ASTaFRPEINSIGNRIE  of the formula (1): 20 Preparation 1 :

(t)l\/iammltﬁis(gm@m@@y@phenyl]acetate H3C O~ CH3 O ID O Tributyltin
thoxide (28,3m1, 98mmol
(U9

. methyl (3- henyl)acetate (WO
RGNS (B 2t AR D e SRS Bo A AT Setate
(v§mc&1n£bto9§:i£9mﬂ$odﬁrxfmﬁamwaﬂlﬁgemﬁimﬁ@m,3.§0mmol) and |
tri-ort 5to ine, (2. 6.5mmol) were stirre r.in toluene
R DT 6 AR HOETIG, 32 DR ANED s ST ARk
dikirred anith Jaitirecet&taifiiseml) and 4M aqueous potassium fluoride
luti oml d stirred WO 2005/080324 PCT,/IB2005/000112 46 f
o B A e e 8 T o SR e v

(ypHaibisdiparated and concentrated in vacuo. The residue was purified
column chromatography on silica gel eluting with diethyl ether:pentane

(0:10Rde0¢aip t@nedhsresbaneneaiadiichiorpnriianef wyielshibediigs of
compound as a pale 5 yellow oil, 12.6g. IHNMR(CDCI3, 400MHz) S:
fosmuad 3miths 61 (s, 2H), 3.69 (s, 5H), 7.10-7.13

- H3 antagonists,

- Muscarinic M3 receptor antagonists,

- PDE4 inhibitors,

- glusocorticosteroids,

- Adenbsine AZa recepior agonists,

- Moduiators of cyickine signalling pathyways such as p38 MAP kinase or syk
kinase, or,

- Leukotriene antagonists (LTRAs) including antagonists of LTBy, LTC,, LTDy,
and LTE,, '

are further preferred,

According to the present invention, combination of the compounds of
formula (1) with :

- glucocorticosteroids, in particular inhaled glucocorticosteroids with
reduced systemic side effects, inciuding prednisone, prednisolone,
flunisolide, friamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, ciclesonide, and mometasone
furoate, or
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(m, 2H), 7.19 (d, 1H), 7.30 (t, 1H) ppm. MS (electrospray) : m/z 229 [Ma]'
10 Preparation 2 . Methyl [3-((2R)-2-{[(1R)-1-phenylethyl]amino}propyl)
phenyljacetate hydrochloride H N 0--CH3 CH3 CH3 0 A solution of the
vi@toneoeipueparation 1 (8.5g, 41.2mmol), (R)-a-methyl 15 lpenzydssmineo: 2
(4.8m1, 37.2mmol), sodium triaceto¥/borohydride (11.6g, 56mmoi) and
acetic acid (2.2m1, 38mmol) in dichloromethane (400m1) was stirred at
room temperature for 48 hours. The reaction mixture was quenched by
addition of saturated aqueous sodium bicarbonate (200m1) and allowed
to stir unmumwescmcereeasm TadagoRinie plasartichobipeigited agRrnts

the aqu ﬁ?&h?aql lﬂr}:ﬂ\ﬂ%‘bﬂlﬁh'Qﬂ@%@%#%ﬂbg%tmpium

combine orga cts were dried (magnesium sulphate) and

concentF&és in %@%Y PUMRERIESA b@’@éﬂﬁ’ﬁ#ﬁ‘chﬁﬁﬁﬁ{ogmﬁ%n SirFide,
gel elutingwith. dichloromeiBanepmathanol:0.880 ammonia (99:1:0.1

changing to 95:5:0.5) gave a 4:1 mixture of diastereomers (R,R major) as
rF '[}i eIIo 0il (8.71g). 25 Treatment with a 1 M solution of hydrogen
AEHIY W &thatiol (40m(, 40mmol), followed by three crystallisations
from a diisopropylether:methanol mixture gave the title compound as a

coloutiéederpsiAnpsasinted ey all cririesnssoberepcte soatmend grgide
oﬁ%tﬁéea%%%é aﬁ&eﬂ?xb{%nﬁaw@%qumé]@é%emﬂa@ﬁte\wﬁzmaws

CH3 110 A solution of the amine of preparation 2 (7.69 22mmo|()

CW%%%W@%%&BRWH@“%@MGB .W?neaﬁa%wgﬁ yfgrEauta (1)

mBeHEGiR. 75C in the presence of 20% palladium hydroxide-on-charcoal
(2.00g). After 90 minutes the reaction mixture Was cooled to room

temperature, filtered thr th t C
vacud. Théd @E%egwaspggf tione ?n%[)%/vee% dI% o%e%#gr%& ?%%ﬁnﬁe B2
rmgit@rS&@xanthmetw(ml)andtme caggmmph&mapeutlc applications, as
described further below, because of the essential role which the B2 receptor

plays in the physiology of all mammals.

Therefore, a further aspect of the present invention relates to the
compounds of formula (1), or pharmaceutically acceptabie salts, derived forms
or compositions thereof, for use in the treatment of diseases, disorders, and
conditions in which the B2 receptor is involved. More specifically, the present
invention also concerns the compounds of formula (1), or pharmaceutically
acceptable salts, derived forms or compositions thereof, for use in the
treatment of diseases, disorders, and conditions selected from the group

consisting of :

¢ asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic astﬁma, allergic asthma, atopic bronchial IgE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, exirinsic asthma
caused by environmental factors, essential asthma of unknown or
inapparent  cause, non-atopic  asthma, bronchitic  asthma,

emphysematous asthma, exercise-induced asthma, allergen induced
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10 separated. The aqueous phase was extracted with dichloromethane
(100ml) and the combined organic extracts dried (magnesium sulphate)
and concentrated in vacuo to give the title compound as a colourless all,

W8 745 %RMR (CD30D, 400MHz) és 1.06 (d, 3H), 2.57-2.6 P{HIBA5/000112
3.05-3.12 (m, 1H), 3.63 (s, 2H), 3. % (s, 3H), 7.09-7.13 (m, 3H), 7.23-7.27
(t, 1H) ppm. 15 MS (electrospray) : m/z 208 [M4-H]+ Preparation 4 :
N-{2-(benzyloxy)-5-[(1R)-2-bromo-I-hydroxyethyl] phenyl}

t fonamide. ~ - ok
(LR AP i i) SRt oh Aoy, Fidkive gsthma
Res@@esedn D basiepaie funmsds Probeyes0 8y, Walsifashion, non-aliergic
dichlgeamethaRe- SRR MAS HRAISAMERPYINSHE - AT b RFRINs,

The resulting solution was cooled to'5C and a solution of methanesulfonyl
chloride E57.8m|, 100.7mmol) in dichl_orpmetflPane_ 10ml) added dropwise.
The MIRING 95 AL RIRARPSE RIS R EP S IniRIRBS MR (AT AIRMEYS

to warinstguativr|lxiy @n2fi0Ee8R324 PCT/IB2005/000112 48 to room
temperature over a period of 16 hours. The reaction mixture was washed

m er a period of 16 hours. The reac wash
o A e e

oil. Thie pe8iggeNRSiScristRbidinyiRo rahstheitmig 100rfaogieiomye ainways

5 corgRaund A Rale R0 Id(33 L@ AN ME 5 R #EAMER R onic
2.93 (s, 3H), 3.52-3.66 (M 253#4.74 (m, 1H), 5.19 (s, 2H), 7.11(d, 1H

7.19-@‘??@?&'?}@%5’,“?%07?;@6 ,Oﬂqbf-"{?.ﬁﬂl‘?*:‘lig eﬁi,rrmw.@i@qa?%@, E:’D),
8.95 CHiH) piin. MSUGiactipsBraY) bRFERER | HhiNhEly 18-RsRpSsAioNor
5: Ngl[g-ébenzyioxy)-,& (1 R)-2-bromo-1-agert-bute{l(dimethé(l) )
spnea “associated or nol associated with CORG,” COPD fthat is
characterized by irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is

associated with pulmonary hypertension,

» bronchitis of whatever type, etiology, or pathogenesis, in particuiar
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic bronchitis, productive bronchitis, staphylococcus or

streptococcal bronchitis and vesicular bronchitis,
e acute lung injury,

e bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selecied from the group consisiing of
cylindric  bronchiectasis, sacculated  bronchiectasis,  fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry

bronchiectasis and follicular bronchiectasis.
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silylloxy}ethyl)phenyllmethanesulfonamide OTBDMS Br O 1 /.
HN~S~CK3 O 0 15 A solution of the bromide of preparation 4 (21.5g,
53.7mmol) in N,N- dimethylformamide (125m1) was treated with imidazole
witb89esbH2mmol) and tent-butyl(dimethyl)silylchloride (9.73gykA:a68030k2
and the resulting solution left to stiust room temperature for 16 hours.
The reaction mixture was diluted with ethyl acetate (200m1) and washed
with water (2 x 100ml). The agueous phases 20 were combined and
extracted with ethyl acetate (100ml). The combined organic extracts were

wasHestillituhehyripetioidaeioasath \endenaeaheirins doIgmatege of
th 8K RAYGRES LY AEHRr IS 1 SIHUSHUAR SLSRRMIS (PR BIHBIRE s8I/ derived

acetate (200m1, 1:1 by vo umeté){?nd the solvent evaporated. The residue
fovnss QritgriResiterairthergséntaictathynapefatuzoee B1usy Weyiiaes B2

agisihsAnite SHipaRaliffilterechpiisand prieddpnacipdenyanibaideot the
compound as a colourless solid (23.792. 'HNMR (CDCI3, 400MHz) S;

coppaupssA) formia (BhpopBarmasaytsaly @9%@3%%@@:%&% forms

orRlaHB3RARRO 01 ARPING, 8RB ol B)dRi§GdP e thediSnider p2-
1H), 7.12 (d, 1H), 7.36-7.44 (m, 5H), 7.52-7.54 (m, 1H) ppm, Alternative

miieds BisHRSBre BRI BPPRERIIBION 5 P8RRI dhFor ¥RPBFEMIRNGIO
cdvi@paralipnet (dhegve24.98mmol) was dissolved in DCM (20m1, 2ml/g) and
then imidazole (4.58g, 37.47mmol, 1.5eq) was added followed by

ToONSS AT ST S T BN e

intfiressihguitnedoptofy| tieetar (BomiTahligriudinten Guarheepitign 2iih an
offdh® @Rhormy/Drand shrpbMiger YiShhiRALQ rm?}utsr‘«- Eh S RAASESAYRESIly

separated and the organic phase was washed with water (50m1, Sml/g).

acpretaRiankalbhasEveds taEn reee@mesiimiramRr rbiite@isdsslie the

pr@tséﬁpiﬁ‘?&ﬁ'r&@'ﬂ'evides a particularly interesting method for the treatment of
a p2-mediated diseases and/or condifions in a mammal, inciuding a human
being, in patticular the diseases and/or conditions listed above, comprising
admidministering said mammal with an effective amount of a compound of

formula {1), its pharmaceutically acceptabie salts and/or derived {orms.

The following examples illustrate the preparation of the compounds of
the formula (1}):

Preparation 1 : Methyt [3-(2-oxopropyliphenyijacetate

H.C O
5 \CHE
O 8]

Tributyltin methoxide (28.3ml, 98mmaol}, methyl {3-bromophenyljacetate (WO
95/27692, pg. 16, e.g. Sa) (15.0g, 65.0mmol), isopropenyl acetate (10.8ml,
98.0mmol}, palladium(ihacetate (750mg, 3.30mmol) and in-ortho-
talylphosphine (2.0g, 6.5mmol) were stirred together in toluene (75ml) at 100°C
under nitrogen for 5 hours. After cooling the reaction was diluted with ethyl

acetate (150mi) and 4M aqueous potassium fluoride solution {90ml) and stirred
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The solution was then cooled to room temperature and a suspension
quickly formed and was stirred at room temperature for 30 minutes.
ng;(%tsa} QZOml 15 2ml/g) was then added over 10 minutes a&u%B De <0112
suspensmn was cooled to 5- 10C apd stirred for 1 hour. ThéE's spension
was then filtered and washed on the filter paper with heptane (2 X 10ml).
The resulting filter cake was dried in a vacuum oven at 50C for 12 hours
to give the title compound as a white solid (11.05g, 86% vyield). 20
for LINMR R CHh H 0AMIA Waf-fifd@Bithrdh Brstidhi®: %@’tﬁé")@%c
(s, 3HO, 480483(m 1H), 6.80 (bs, 1H), 6.98 (d, 1H), 7.12 (d 9, 3
phasseseperaiad sps vansenialad M K9Gk W%@SBW%M“ led” column

chx%@{f(%m % [fiﬁpgﬁlﬁﬁcégé?@ﬂﬂf@lgﬁﬂ@ cﬁi@ﬁ%e‘ther pentane (0:100 to 25:75
- met
aﬂﬁﬁé}ﬁi)’l)ﬁéﬁﬂﬂéﬁj ﬁ%ﬁf@ﬁ?%ﬂ%ﬂ? tr%%’t‘%ﬁ%&i’?n g famppund as a pale

yekonirgd]pre@diphenyllacetate OTBDMS H IVCH3 O I/ CH3 O HN %

R N0, e e BroPitio o Brepacatbr 012

(m(@PY, 1.3 Silanoh aidd3thé, redctipmmixture heated to 90C for 16 hours
solvent allow d to.e )%rThe reaction mixture was diluted with

Métﬁ %E%?g{mf /2'1; a[s with IM 10 aqueous sodium hydroxide
(30ml), dried (magnesmm sulphate) and concentrated in vacuo. The

Pr Sifbiganas purifiedpyg gqu o ﬁwssw SHCRARIAHNRINEBYI)

yl acetate:pentane (1 ) to yield thée titlé product
p«wgpcamm@@mmmwz) 5:-0.18 (s 3H), -0.01 (s, 3H), 0.82 (s,
9H), 1.05 (d, 15 3H), 2.54-2.66 (m, 3H), 2.83 (s, 3H), 2.85-2.93 (m, 2H),
3.59 (s, 2H), 3.66 (s, '

. AN “TNEH

|

H, CH, / 0

Qe

A solution of the ketone of preparation 1 (8.5g, 41.2mmol), (R)-o~-methyl
benzylamine (4.8ml, 37.2mmol), sodium triacetoxyborohydride (11.6g, 56mmol}
and acetic acid (2.2ml, 38mmol} in dichioromethane (400mi) was stirred at
room temperaiure for 48 hours. The reaction mixture was quenched by addition
of saturated agueous sodium bicarbonafe (200ml) and allowed to stir until
effervescence ceased. The organic phase was separated and the agueous
phase extracted with dichloromethane (100ml). The combined organic extracts
were dried (magnesium sulphate} and concentrated in vacuo. Purification by
column chromatography on silica gel eluting with
dichloromethane:methanol:0.880 ammonia (99:1:0.1 changing o 956:5:0.5)
gave a 4:1 mixture of diastereomers (R,R major) as a pale yellow off (8.71¢).
Treatment with a 1M solution of hydrogen chioride in methanol (40mi, 40mmol),
followed by three crystallisations from a diisopropylether:methanol mixture gave
the title compound as a colourless crystalline solid, 5.68g.
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3H), 7.69-4.72 (m, 1H), 5.18 (s, 2H), 6.97-7.07 (m, 5H), 7.14-7.18 (m, 1H),
7 30-7.40 (m, 4H), 7.48 (d, 2H) ppm. MS (electrospray) : m/z 641 [M+H]+
0 Preparation 7: Methyl [4-((2R)-2-{[(1R)-1-phenylethyl]amino}pro
W&qzé’ﬁ ff%ééfate hydrochloride N O GH3 CH3 1 O~CH3 WO é‘&éJM P12
PCT/IB2005/000112 51 The title compound was prepared by a method
similar to that described for preparation 2 using methyl
4-(oxopropyl)-phenyl acetate (WO 97/24331, pg. 68, e.g. 24D). 'HNMR
(CD30D, 400MHz) 5: 1.18 (d, 3H), 1.70 (d, 3H), 2.62 (dd, 1H), 3.18 (m, 5
1 H), 3.30 (m, 1 H), 3.62 (s, 2H), 3.66 (s, 3H), 4.61 (g, 1 H), 7.06 (d, 2H),
Premrgtion Ry, Methyn{ BHE BpiraminensenytphsyyidseaieiM+H]+
Preparation 8: Methyl {4-[(2R)-2-aminopropyl]phenyl}acetate HZN \ O
H&H3 LALC 10 The ti Qompound was prepared by a method similar to
thaf descned\fr prearatl(ﬁﬁ‘[s using the amine of preparation 7. 'HNMR
(CLe@l3,4Q0MHz) 8: 134 (d, 31-1), 2.79 (m, 2H), 3.39 (g, 1H), 3.60 (s,
2H), 368 (s,/3H), 7.17 (d, 2H), 7.22 (d, 2H) ppm. 15 MS (electrospray) :
A M ABR (ML BreRaraiiopr8dMetivh 2 (7.69g, 22mmoi) and ammonzum
(4- {(2II:_2ﬁi ((2R) -2-{4- (benzyloxgl?; [(methylsulfo nyl)am in .
fo ] Q[teﬂ-%ﬁﬁ]@ﬂrﬁ’étﬁ? ‘F‘WP}*O@?&MA)"’% Wted to 75°C in the
presepyiriemdlacsiatsu A TBaMdddoN darcoal (2.00g). After 90 minutes the

reaction mixiure was cooled tc room temperature, fittered through Arbocel®

and the filtrate concentrated in vacuo. The residue was partitioned between
dichloromethane (100ml) and 0.880 ammenia {100mi) and the organic phase
separated. The aqueous phase was extracted with dichioromethane (100mi)
and the combined organic exiracts dried (magnesium sulphate) and
concentrated in vacuo fo give the fitte compound as a colourless oil, 4.78g.
'HNMR (CD3OD, 400MHz) §: 1.06 (d, 3H), 2.57-2.67 (m, 2H), 3.05-3.12 (m,
1H), 3.83 (s, 2H), 3.67 (s, 3H), 7.09-7.13 (m, 3H), 7.23-7.27 (1, 1H) ppm.

MS (electrospray) : m/z 208 [M+H]"

Preparation 4 : N-{2-(benzyloxy}-5-{{1R}-2-bromeo-1-hydroxyethyl] phenyf}
methanesulfonamide
OH

©/\ o
HN.CH,

W
& "o

Br

A soiution of (1R)-1-3-amino-4-(benzyloxy)phenyil-2-bromoethanol (Org.
Process Research and Development, 1998, 2, 96) (30.8g, 95.6mmol) in
dichloromethane (300mi) was freated with pyridine (9.3ml, 115mmai). The
resulting solution was cooled to 5°C and a solution of methanesulfonyt chloride
(7.8ml, 100.7mmol) in dichioromethane (10ml) added dropwise. The mixture

was stirred at 5°C for a further 30 minutes and then allowed to warm gradually
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Cr O~CH3 \ SIINH H3C1~\O 20 The bromide of preparation 5 (2.0g,

4.11 mmol), the amine of preparation 6 (852mg, 4.11 mmol) and
N-ethyldiisopropylamine (531 mg, 4.11 mmol) were dissolved in dimethyl
wauphowde{6m1) and the reaction mixture heated to 90C farchGrbaER00112

The reaction mixture was diluted wit# ethyl acetate (100ml) and 25
washed with sat. aq. sodium chloride (4x50m1), dried (magnesium
sulphate) WO 2005/080324 PCT/1182005/000112 52 and concentrated
in vacuo. The residue was purified by column chromatography on silica

togeautiegwatatlichloxsn &hReroth«thalfolaeE0 TdrangReien IBisiuE was
wé(é%'g&hﬁ[ﬁ'ﬂ%ﬂ@f ;&%cﬁ%%%cﬁd'\t%&ﬁ%@ fﬁ@oM%éﬁlz Rk Seghthted,

4 (s, 3H), 0.83 (s, 9H), 1.07 (s, 53 251 (m, 1 5m2H
d@@éw@ﬁﬁ!mmﬁw@mmé &fse(§0bfﬁ5ﬁ Ww(@dsfn)vaw@ %glﬂa)ﬂ% pnge
011(5 TH) rBsldutmwhl) c@@%l(ﬁe&"‘ﬁoﬁpﬁ&ﬂ doRkfdhe 7(100mMI) 2d) ghv&6tha, titie

7.35-7.43 (m, 5 ) ppm. MS (electrospray) : m/z 641
C‘WI ‘P—HM@%%‘&%‘%H&% f@“%%&hb@)z 2'-(1,4-phenylene)diacetate H3CO O

‘ngg)@ fﬂdmzbe&emwcmd :ém%@m??d}lwlasmsgﬂlv&m
in.eth mij) an rea wijth ¢
5 QAR .St b e Te o e WAk Soifel o8 (G Tor 160t (m
2B forssheingHill eveesi(to 15)ggeand concentrated in vacuo. The residue
t th [) and extracted with sodi

M R R e B AN Hine. (3x50m. The organic phass

was then drleq (magnesllum sulphate) apd conc.entrated in vacua. The
PRSRIESRS V2 PRI BRD IR ARV D S ety

silyljoxy}ethyliphenyljmethanesulfonamide

OTBDMS

o
& o

A solution of the bromide of preparation 4 (21.5g, 53.7mmol) in N,N-
dimethyiformamide (125ml) was treated with imidazole (4.16g, 75.2mmol) and
terf-butyl{dimethyb)silyichloride (9.73g, 64.5mmol) and the resulting solution left
to stir at room temperature for 16 hours. The reaction mixture was diluted with
ethyl acetate (200ml) and washed with water (2 x 100ml). The aqueous phases
were combined and extracted with ethy! acetate (100ml). The .combined organic
extracts were washed with 2N hydrochloric acid (100ml), dried (magnesium
sulphate) and reduced in vacuo. The residue was suspendead in pentane :ethyl
acetate (200mi, 1:1 by volume) and the solvent evaporated. The residue was
triturated with further pentane:ethyl acetate (200ml, 1:1 by volume) and the
resulting sclid filtered off and dried in vacuo to give the titie compound as a

colourless solid (23.7g).
THNMR (CDCl3, 400MHz) 8: -0.07 (s, 3H), 0.11 (s, 3H), 0.88 (s, OH), 2.91 (s,
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20 IHNMR (CDCI3, 400MHz) &: 1.26 (t, 6H), 3.57 (s, 4H), 4.12 (q, 4H),
7.21 (m, 4H) MS (electrospray) : m/z 273 [M+H]+ Preparation 11
%(ﬁ) dgb%[ 2 -oxoethyl)phenyl]acetic acid HO O O 25/ oCH3 A soluti
iester from preparation 9 (1},89, 47.0mmol) and 2 ZP((‘I%BNWGOOHZ
phenylene)dlacetlc acid (15.73g, 81.0mmol) in ethanol (6.14m1) and
dioxan (75ml) was treated dropwise with 12M hydrochloric acid (1.57m1,
18.8mmol). WO 2005/080324 PCT/IB2005/000112 53 The reaction

SHBA R IVES aﬂrf?ﬂif\fe"%@%&oﬁitﬁ ovgs@eiers being@llowpd teecoakand
concentrated to low volume. The reaction mixture was diluted with

St (1Ee’B45m) HritiRRBYresulting slurry filtered. The filtrate was
concentrated in vacuo and the residue taken up in water and basified with
sodium bicarbonate 5 until pH neugral. The mlxtu dlluted with ethyl

Alterpalivq RIGERESIPtHES ﬁ%ﬁ?ﬁ%} a?%*‘?é’&é hd washed with
A SO @ﬁﬂﬁ@%@ﬁ@n&@lﬁhﬂe@f&@’%ﬁﬂﬂdﬁ@@ﬁ?@%mﬂm}Mﬂodldeolved in

Dol M 2 SR iht o ta e Droal s Bded
folmuurde&wssﬁagﬁﬁgnﬁémmwaﬁmm)coﬁ&mmaqn Vaigtiye was
heB SR> mv ggfa%ﬁ%%@ ﬁ&f%@%@@ﬂ%@%@%ﬁﬁ@( was

oo urTess sali D, 400MHz) 8: 1.23 (t, 3H), 3
dilgtay] 380 (sopeenylareiate 280N, Brie) AMppiian Meqarhasb M HC)
(5?“5:%6 [Nk RA 8&5@%!9?&2‘20 minutes, The phases were separated
4-(2- droxy-2- methy propyl)phenyl]acetic acid HO HSC CH3 00
and the orgamc phase” was washed with water (60ml, 5ml/g). The organic
phase was then reduced in volume under reduced pressure at 45°C to 25-30mi.
The solution was then cooled to room temperature and a suspension quickly
formed and was stirred at room temperafure for 30 minutes. Heptane (20mi,
2mllg) was then added over 10 minutes and the suspension was cooled o 5-
10°C and stirred for 1 hour. The suspension was then filtered and washed on
the filter paper with heptane (2 X 10mi). The resulting filter cake was dried in a

vacuum oven at 50°C for 12 hours fo give the title compound as a white solid

- (11.05g, 86% yield).

"HNMR (CDCls, 400MHz) &: -0.07 (s, 3H), 0.11 (s, 3H), 0.89 (s, 9H), 2.91 (s,
3H0, 4.80-4.83 {m, 1H), 6.80 (bs, 1H), 6.98 (d, 1H), 7.12 (d, 1H), 7.36-7.44 (m,
5H), 7.52-7.54 (m, 1H) ppm.



OH The carboxylic acid of preparation 11 (18.26g, 82.0mmol) was
dissolved in tetrahydrofuran (450ml) and the solution cooled to OC and
treated dropwise 20 with a solution of methylmagnesium chloride in
wetrads@mobdran (82m1, 246mmol). The reaction mixture wasahew@siieniiz
warm to room temperature and left¥ stand for 18 hours. The reaction
mixture was slowly diluted with water (80ml) followed by 2M hydrochloric
acid (120m1, 240mmol). The mixture was extracted with ethyl acetate
(3x100mIl) and the organic extracts combined and 25 washed with brine
(3x50m1) The ethyl acetate phase was dried (magnesium sulphate) and
fpied ingracuo. The fgsigye was @W@@-@%@W—M (benzyloxy)-3-

chromatograph on silica gel eluting w
H(meHoisHEmRam SRR AbrE-RrHbatriline thibeihdlexsletnh )

akSiy %33%5}%% @gg as@ colourless solid. WO 2005/080324
PCT 00112 54 1HNMR (CDCI3, 400MHz) 8: 1.15 (s, 6H), 2.70
(s, 2H), 3.55 (s, 2H), 7.18 ?E IH) Ms (electrospray) m/z 207 [M-H] 5
) ! h

Preparation 13 : srQpylphenyl) acetic
acid HO H 3 C

| .‘ duct was prepared by a
| 3 riQ that described fot, preparation 192using the alcohol of
ratlonOlZ 10 1HNMR (CD30D, 400MHz) 8: 1.30 (s, 6H), 3.02 (s,
3.55 (s, 2H}#8.90 (sH,2H), 7.10 (d, 2H), 7.20 (d, 2H), 7.55 (m, 1H)
ppm. MS (electrospsayy : m/z 282 [M-H} Preparation 14 :
5 [4-(2-Amino-2-me yI-pcPopyI)-phenyl]-acetic acid methyl 15 ester /Q
The amine of preparation 3 (4.2g, 20.2mmol) was dissoived in dichioromethane

(20ml), treated with the bromide of preparation 5 (8.0g, 15.6mmol) and the
reaction mixture heated to 9C°C for 16 hours {solvent aliowed to evaporate).
The reaction mixiure was diluted with ethyl acetate (200ml), washed with 1M
10 aqueous sodium hydroxide (30ml), dried (magnesium sulphate} and
concentrated in vacuo. The residue was purified by column chromatography on
silica gel eluting with ethy! acetate:pentane (1:1 changing o 3:2) to vield the
{itle product (5.89). .
THNMR (CD300, 400MHzZ) &: -0.18 (s, 3H), -0.01 (s, 3H), 0.82 (s, 9H), 1.05 (d,
15 3H), 2.54-2.66 (m, 3H), 2.83 (s, 3H), 2.85-2.93 (m, 2H), 3.55 (s, 2H), 3.66 (s,
3H), 7.69-4.72 (m, 1H), 5.18 (s, 2H), 6.97-7.07 {m, 5H), 7.14-7.18 (m, 1H),
'7.30-7.40 (m, 4H), 7.48 (d, 2H) ppm.
MS (electrospray) : m/z 641 IM+H]"

20 Preparation 7: Methyl [4-{{(2R)-2-{{{1R)-1-phenyiethyllaminoc}propyi)
phenyl]acetate hydrochioride
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H3C H3C CH3 O NHZ The amide of preparation 13 (500mg, 1.77mmol)
was dissolved in acetic acid (10ml) and the solution treated with thiourea
(160mg, 2.10mmol) and stirred at 95C for 2 hours. The reaction mixture
Wagtaligwsad to cool to room temperature 20 and concentrat@diiBzaesien0:12
The residue was taken up in methafbl (40ml), treated with methanolic
hydrochloric acid (10ml) and heated to reflux for 18 hours. The reaction
mixture was allowed to cool to room temperature and then concentrated

in vacuo. The residue was take in water and. extracted, wi t
Thes 8 PRRG BBERIERA RS 12 B e L b for
préetinoraR dsiyantetyhitH @tbprapylaph (ByBandiaEHY\OABAa%thpD. 68,
ai:gi e extracts were dried (magnesium sulphate) and concentrated in
E-Qtis! Then resultant oil was evaporated from ether (x5) to yield the title

S PO 0T C2R0 gt OMBH0) GB/08ER R4, BIRIT/IBZD(S/60012856I0HNMRE. 18 (m,

C 40 211 , 6 , . 3,0 , 7 , )
0 Gyt o 0 Brif Bl R ol acaraly - s D38 (e 2 @
2H)ra@pEtdtionsty pMethyl (4-(2-[((2R)-2-{4-(benzyloxy)-3-[(methylsultonyl) a

' 2- tylsdimethyl)sllylJoxy}ethyl)amino]-2-methyl
M%}@%ﬁ%ﬁ Hershytld ino]-2-methy

cetafe OTBDMS H NOO O \I/H30 CH3 CH3 \S .NH
H3C~\O The bromide of preparation 5 (2.00g, 3.90mmol) and the amine

PRLRERRA A wg&m&% maﬁ-ewﬁt&&@wnder

nitrogen for 44 hours and then allowed to cool to room temperature. The
Hopbacti j was syspended

CH CH,
] o/

The fitle compound was prepared by a method similar fo that described for
preparation 3 using the amine of preparation 7.

THNMR (CDCly, 400MHz) & 1.14 (d, 3H), 2.79 (m, 2H), 3.39 (g, 1H), 3.60 (s,
2H), 3.68 (s, 3H), 7.17 (d, 2H), 7.22 (d, 2H) ppm.

MS (electrospray) : m/z 208 [M+H]

Preparation 9 : Methvi {4~{(2R)}-2-[({(2R}-2-{4~(benzyloXy}-3~
[{methy!sulfanyl)amira0]pheny!}—z»{[tert-butyl(dimethyﬁ)sEly!]oxy}ethyl)
aminolpropyllphenyllacetate

OTBDMS
: H

N 5
O O
CH CH
O
W NH
NG

-~
H,C \\O

The bromide of preparation 5 (2.0g, 4.11mmoi), the amine of preparation 6
(852mg, 4.11mmol) and N-ethyldiisopropylamine (531mg, 4.11mmol} were
dissolved in dimethy! sutphoxide (6m!) and the reaction mixture heated to 80°C
for 16 hours. The reaction mixture was diluted with ethyl acetate (100mi) and

washed with sat. aq. sodium chioride (4x50mi), dried (magnesium sulphate)



10

15

20

25

in dichloromethane:0.880 ammonia 99.8:0.2 and purified by column
chromatography on silica gel eluting with dichloromethane:methanoi:0.880
ammonia 99.8:0:0.2 to 97.8:2:0.2 to 80:20:5. The crude product was 15
wevaperaadsrom ether (x3) to yield the title product, 1.769. TrEiNER0s/060112
(CDCI3, 400MHz) 8: -0.09 (s, 3H), 6200 (s, 3H), 0.90 (s, 9H), 1.00 (s, 3H),
1.05 (s, 3H), 2.55-2.70 (m, 3H), 2.80-2.85 (m, 1H), 2.85 (s, 3H), 3.60 (s,
2H), 3.70 (s, 3H), 4.71 (m, 1H), 5.10 (s, 2H), 6.70-6.90 (m, 1H), 6.90-7.15
(m, 6H), 7.35-7.45 (m, 5H), 7.55 (d, 1 H) ppm. 20 MS (APCI).: m/z 655
anfir+ ApPEepaietion™ 6 Vasidthy! 5??.(1f§§¢fﬁé%y|mdi§¢@ g8 H3CVEYmN
cHedtSatodrébidy PhaNYIRNE)gitceliciag dulD . aR:Hidmmeihaas:disticdved i1 00:0
ethanol 25 (100ml). the, solutiop tre dropwise with catalytic acetyl
Ct@ﬂ@ﬁ@et?zgé:ﬁ%FW@%%%%@%QE%@@T%E@%/OOOMZ 56 The reaction
‘mere@mst t Eﬁﬁitmlﬂfla{z)e_li_ﬁfwfoal(&mﬁsmq@gihg,amlqu,t@}-ﬁodl.aﬁlc{s,
0 rate v . res a ne
et Barltrodt i L3 B firate ot PABOAT) Shatble 67

(5(338Dnl)7 T Himordénit.pRase Wdp hél dred! thhagrissiam BdlpRLé) (ddad BH),

e ed v, I heqresi ag.tyit ith ne to yield
7 e o L B e (ot hoomey < LB 6, 365 (s
MBHRlacko$a72001), 28418, 4H) ppm. MS (electrospray): miz 251
[M+H]+ 10 Preparation 17 : [3-(2-ethoxy-2-oxoethyl)phenyl]acetic acid
HO OCH3 O O A solution of the diester from preparation 16 (44.3g,
Prermanatisin & Betayd 2 ghdhyiepbsmnianmdiaeqsde, 308mmol) in
dioxan (290ml) 15 was treated dropwise with 12M
on 8mmol). The reaction mixture was stirred at

o7 TCH,

2,2'-(1 4-phenylene)diacetic acid (10.0g, S1mmol) was dissolved in ethanol
(100mi) and the solution {reated dropwise with catalytic acetyl chicride (2.5mi).
The reaction mixture was stirred at reflux for 18 hours before being allowed to
cool and concentrated in vacuo. The residue was taken up in ethyl acelate
(100mi) and extracted with sodium bicarbonate solution (3x50ml) and brine
{3x50mi). The organic phase was then dried {magnesium sulphate) and
concentrated in vacuo. The residue was triturated with pentane fo yield the fitle
product, 11.8g.

1HNMR (CDCIl;, 400MHz) &: 1.268 (t, 8H)}, 3.57 (s, 4H), 4.12 (g, 4H)}, 7.21 {m,
4H)

MS (electrospray) . m/z 273 [M+H]+

Preparation 11 : [4-{2-ethoxy-2-oxoethyl)phenyllacetic acid

HO
m
S
o ew

A solution of the diester from preparation 9 (11.8g, 47.0mmol} and 2,2'-(1,4~
phenylene)diacetic acid (15.73g, 81.0mmol) in ethanol (6.14ml) and dioxan
(75mi) was treated dropwise with 12M hydrochloric acid (1.57ml, 18.8mmol).

3
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and concentrated to low volume. The reaction mixture was diluted with
toluene (125m1) and the resulting slurry filtered. The filtrate was

ngi&i%gﬁgg%%d in vacuo and the residue taken up in water a&%ﬁ&%ﬁﬁ%ﬁﬁiﬁz

iIcarbonate until pH 20 neugyal. The mixture was di
acetate (200m1) and the organic layer was separated and washed with
sodium bicarbonate solution (Sx30ml) and brine (50ml). The combined
agueous extracts were acidified to pH 3 with 6M hydrochloric acid and

Th?@é‘#ﬁﬁt@h%fkﬁlmﬁmﬁﬂgfw-aTh@fM?ﬁ%Wﬁf&rf_ﬁ@Tb@feidg@iowed to
agnesium su ale) a concentr in . .
o R A Lot R A B
tollierRg (1EDIMR(ORBO R AR bz § B, Tht) filrees(wa ynsarated in
2H), 4.15.(q, 2H), 7.18-7.32 (m, 4 ' :
R Y B PP SD DU D ) P e nete
urfd-(&-Hyelutng)- ZFivethijiiuop e eliyifet ouitecithyHecetat® (20480 erd the
or%%%yﬁg?p %g‘éu%eﬁc?lgﬁ'g@ G M AR Wi k9l [atwrioiwaBalution
mmoal) was a r

opwise to a stirred solution of the preparation 17 -

(6830n0Ib g NS bR AT SHUP IdR ABH PERE R BIRINBFORIHGOSBIERCLs
wer38%:2R6Y 331)in tetiahy dsofuren C3PRAS) A48 Canadesniitaaenwithesther

reaction was allowed to warm to room temperature overnight with the
(3150atio B a ARG 1ERe CRTENESHhd THER AREATSHH o BRAIS) and
canvaiaehlenqracist(BOMhy wesel cawisusiuasidedwthpaaterugiviag the titie
extracted with acetat%éZe{és Om1) and 10 the combined organics
i ]

ethyl
Cqmﬁﬁ@kﬁﬂi%ﬁ(éﬁﬁﬁ? dium sulfate), and the solvent

1 Hempved neacuminug)ish thEstidetomp@mthas2é paidsh @i, 2H0,2¢)10 (g,
HNMR CDE{SB, 400 MHz) 6: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s),

2900 522450 (3H) RI™5 MS (ESY) : miz 209 [M+H]+

MS {electrospray) : m/z 245 [MNal+

Preparation 12 : [4-{2-Hydroxy-2-methylpropyl}phenyljacetic acid

HO
H,C. CH,
e

OH
The carboxylic acid of preparation 11 (18.26g, 82.0mmol) was dissolved in
tetrahydrofuran (450ml) and the solution cooled to 0°C and treated dropwise
with a solution of methylmagnesium chioride in tetrahydrofuran (82mi,
246mmol). The reaction mixture was allowed to warm to room temperature and
left to stand for 18 hours. The reaction mixture was slowly diluted with water
(80ml) foliowed by 2M hydrochloric acid (120mil, 240mmol}. The mixture was
extracted with ethyl acetate (3x100ml) and the organic exiracts combined and
washed with brine (3x50mi}, The ethyl acetate phase was dried (magnesium
sulphate) and concentrated in vacuo. The residue was purified by column
chromatography on silica gel eluting with dichloromethane:methanotf:acetic acid

(89.6:0:0.4 changing to 94.6:5:0.4) to vield the fille product as a colouriess
solid.
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Preparation 19 : (3-{2-((Chloroacetyl)amino]-2-methylpropyl}phenyl) acetic

acid H HO HyCI H3C CH3 O 20 2-Chloroacetonitrile (8.8m1, 140mmol)

was added to a solution of the alcohol from preparation 18 (16.0g,
WO acetic acid (33ml). The_resulting solution was ¢6JIBBHI 0112

treated with concentrated sulphuric acid (33ml), and the reaction mixture

allowed to warm gradually to room temperature. After 4 hours the

reaction mixture was poured onto ice and basified with solid sodium 25

h ' { khoethyl ¥ 0
e A L et e (S Elohaag) G T8 (e

4Rbncentrated in vacuo to give the title product as a colourless solid,

Mégggc%%@%ﬁlggg% _][@_82005/000112 58 'HNMR (CDCIS3,
400MHz) 8: 1.36 (s, 6H), 3.02 (s, 2H), 3.62 (s, 2H), 3.95 (s, 2H), 6.19 (m,
1H), 7.06-7.31 (m, 4H) ppm. MS (electrospray) : m!z 282 [M-H] 5

i9n 20 [@-(Z-Ainers: inByl REPVE BH i
et e e e

- agifbparation 19 (5.1g, 18mmol), thiourea (1.6g, 21 mmol) and acetic acid

HEL8mIn ethanol (80ml) was heated to reflex under a 10 nitrogen
at sph : &gmurSH;Iﬁ\;e;ction mixture was allowed to cool to
roof re anddfiltered. Thefiltrate was concentrated in vacuo, the
residue disso i1 ethaf§ol (150ml), saturated with hydrogen chloride gas

and the resulting solution heated to reflux for 16 hours. The mixture was
Thengtntpateiioh vess qoaspbtied rogidu ettt rechimtweethathybacatse for

15 (200ml) and.5%,.aqueo i 0 solution (200m1). The
prgrpgéﬁ(%&onpa]gsues W Ehﬁa%?ﬁ%lﬁ%ﬁﬁﬁ%}%ééﬁgﬁ?ﬁ?dried (magnesium
1HMW(@%®Dcé66M1ﬂe)téd NdlatuBThE @31 (s hffied Byl stoag (s,
2GRUPRSXENANIE o5 (4, 2H), 7.55 (m, 1H) ppm.

MS (electrospray) : m/z 282 [M-H}-

Preparation 14 : [4-(2-Amino-2-methyl-propyi)-phenyll-acetic acid methy!

ester

o
-
H,C H,C CH,
O
NH

The amide of preparation 13 (500mg, 1.77mmol) was dissolved in acetic acid

2

(10ml) and the solution treated with thiourea (160mg, 2.10mmol) and stirred at
95°C for 2 hours. The reaction mixture was allowed to coot to room temperature
and concentrated in vacuo. The residue was taken up in methano! (40mi),
treated with methanolic hydrochioric acid (10ml} and heated to refiux for 18
hours. The reaction mixture was allowed to cool to room temperature and then
concentrated In vacuo. The residue was taken up in water and extracied with
ether (3x20mi). The aqueous was basified to pH 11 with sodium carbonate
solution and extracted with ethyl acetate (3x30ml}. The combined ethy! acetate
extracts were dried {magnesium sulphate} and concenirated in vacuo. Then

resultant oil was evaporated from ether (x5) to yield the titie product, 280mg.
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resin, eluting with methanol and then a 2M solution of ammonia in

methanol, to elute the product. The eluent was concentrated in vacuo

giving the title 20 compound as a yellow oil, 2.68g. 'HNMR
WEDEGIBsd0MHz) 8: 1.14 (s, 6H), 2.68 (s, 2H), 3.62 (s, 2H), Ba%taoidddo112

7.08-7.16 (m, 3H), 7.23-7.27 (m, 1H¥ppm. MS (electrospray) : m/z 222

[M+H]+ 25 Preparation 21

(3-(2-[(2R)-2-(4-Benzyloxy-3-methanesulfonylamino-

phenyl)-2-(tent-butyl- dlmet | -S |Ia oné y)-ethyl ami no]-2-methyl- ro

1%%&%@&&@ é&@%ﬁ@r H0B/B80522 P PHEL B o§1
3%597"?5 REOMS)H. &b‘(@ %dnh-IBC CHs O HNS,CH3 O 0 The bromide of

aratlon 5(36.0g mmol) and the amine of preparation 20 (36.0g,
ﬁﬁﬁ@ﬁﬁﬂ@f H'@/é’tg&%{hégﬁ lfor 72 hours. The reaction mixture was

cooled to room temperature and purlfled by column chromatography on 5
silica gel eluting Wlth nta e;et O 50 vo e jeld the
Preparaistiuct 3s a g éll ﬁ/'{&T )éi%gﬁw)sgftonyl}
am%b?dﬁeﬁﬂ}r@-ﬁ%ﬁvkﬁjﬂ%(@m%}éﬂyl]Bicy(‘ﬁetﬁﬁ)amﬁfb!@&h@thy[
257297 7H 3.59 (s, 2H), 3.68 (s, 3H), 4.68-4.72 (m, 1H), 5.09 (s,
Pf?ﬂyﬂ@.‘?@ 395 (d, 1H), 7.04-7.21 (m, 7H), 7.37-7.44 (. 10 5H),
7.56 (d, 1 H) ppm M@THRGI) : m/z 655 [M+H]+ Preparation 22 : Methyl
(4-{(2R)-2-[((2R
ulfonyl)amin f

ert- bgﬁ |(dimeth S|Iyl]oxy} 2- {4-hydroxy-3-[(methyls
Shyliethyl)ai; noljpropyl} 15 Bhenylacetate OTBDMS
- H,C CH, -Gt

The bromide of preparation 5 (2.00g, 3.90mmol) and the amine of preparation

12 were heated together as a meit at 85°C under nitrogen for 44 hours and
then allowed to cool to room temperature. The reaction mixture was suspended
in dichloromethane:0.880 ammonia 99.8:0.2 and purified by column
chromatography on silica gel eluting with dichioromethane:methanoi:0.880
ammonia 99.8:0:0.2 to 97.8:2:0.2 to 80:20:5. The crude product was
avaporated from ether (x3) fo vield the title product, 1.76g.

1HNMR (CDCl;, 400MHz) & -0.089 (s, 3H), 0.00 (s, 3H), 0.90 (s, H), 1.00 (s,
3H), 1.05 (s, 3H), 2.55-2.70 {m, 3H), 2.80-2.85 (m, 1H}, 2.85 (s, 3H), 3.60 (s,
2H), 3.70 (s, 3H), 4.71 (m, 1H), 5.10 (s, 2H), 6.70-6.90 (m, 1H), 6.90-7.15 {m,
6H), 7.35-7.45 {(m, 5H), 7.55 (d, TH) ppm.

MS (APCI) : m/z 855 [M+H]+

Preparation 16 ; Diethyl 2,2'-{1, 3~phenyiene)diace&ate

YOrY T

2,2'-(1,3-phenylene)diacetic acid (10.0g, 51mmol) was dissolved in ethanol

{100ml) and the solution freated dropwise with catalytic acetyl chioride (2.5mi).



10

15

20

25

30

H NI1HO CH3 O~,CH3 0\\ ,NH H3C1~ S\O The benzyl protected
product of preparation 9 (520mg, 0.813mmol) was added to a solution of
0% 100mg) in methanol (25m1) and the reaction mixture_stirred at
Wr]%(z)(%%gﬁ%érature under 60psi of hydrogen for 8 hours. The te4BIEH 4812
mixture was filtered through Arbocel(r) and the filtrate concentrated in
vacuo to yield the title product. WO 2005/080324 PCT/IB2005/000112 60
IHNMR(CDCI3, 400MHz) S: -0.16 (s, 3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.25

Thifl reBltloR- AlisdiBe (MBs3btkrad9d: (SfidioB. 98-Bld e, Safily (SUADd to
3.74 (s, 3H), 4.84 (m, 1H), 6.65_(d, 1H), 6.80 (d, 1H), 7.08 (d, 2I—P, 7.16 ¢
cogh, i), cPASTHAIRS MSTWRectiRRRS i, ‘fﬂ%ﬁm]uppvap% Hlidirsgte
(10 2R 2P ettt Bogi(elintsitybsitdlloxydidtigh (3x50ml) and brine

roxy-3-[(methylsulfonyl)amino] phenyl}ethyl)amin olpropy!
R TTOTENE HTRD SR T O NIy IS 2o
contentmiedtion22.(84Zimg rdskRmwel by aiddeditd pagdhntodfigichtbmtitie
prgggég)qqea 1mg, 1.69mmol) in tetrahydrofuran:water 10:1 (11ml) and the
t

réeaction mixture stirred at room temperature for 4 hours. Additional lithium
THNMR (CDCls 400MHz) &: 1.31 (t, 6H), 3.65 (s, 4H), 4.20 (q, 4H), 7.24-7.36

{m, 4H) ppm.
MS (electrospray) : m/z 251 [M+Hj+

Preparation 17 : [3-(2-ethoxy-2-oxoethyl)phenyllacetic acid

HO O._-CH,
O o

A solufion of the diester from preparation 16 (44.3g, 177mmol) and 2,2'-(1,3-
phenylene)diacetic acid (59.2, 308mmol) in ethanol (24mi) and dioxan (290ml)
was freated dropwise with 12M hydrochloric acid (4.9ml, 58.8mmol). The
reaction mixiure was stirred at reflux for 18 hours before being aliowed to cool
and concentrated o low volume. The reaction mixture was diluted with toluene
(?ESml) and the resulting slurry filtered. The filtrate was concentrated in vacuo
and the residue taken up in water and basified with sodium bicarbonate until pH
neutral. The mixture was diiuted with ethyl acetate (200ml) and the organic
fayer was separated and washed with sodium bicarbonate solution (5x30mi)
and brine (50ml). The combined aqueous extracts were acidified fo pH 3 with
6M hydrochioric acid and extracted with ether (3x30ml). The organics were
combined, dried {magnesium sulphate) and concentrated in vacua. The residue
was friturated with pentane giving the fitte compound as a colourless solid
10.8g.

1HNMR (CD30D, 400MHz) &: 1.25 {t, 3H), 3.60 (m, 2H), 3.63 (m, 2H), 4.15 (q,
2, 7.18-7.32 (m, 4H) ppm.

MS (electrospray) : m/z 245 [MNaj+



10

15

20

25

hydroxide (142mg, 3.38mmol) was added and the reaction mixture stirred
at 15 room temperature for a further 18 hours. The reaction mixture was
diluted with a 4M solution of hydrochloric acid in dioxane (1.27m1,
wH@msiedpand concentrated in vacuo. The residue was takesr By ates 12
(20ml) and ethyl acetate (20ml), thé7organic layer was separated, dried
(magnesium sulphate) and concentrated in vacuo to yield the title
product, 748mg. 20 IHNMR(CD30D, 400MHz) 8: -0.19 (s, 3H), -0.01 (s,
3H), 0.79 (s, 9H), 1.13 (d, 3H), 2.66 (m, 1H), 2.82 (m, 1H), 2.84 (s, 3H),
Preparation 8 3 Br(@rHydnoermathylpgogudiphenyiiacedis @sid H),
+6.80 (d, 1 H),.6.95 (d, 1 F)7.00 (d, 2H), 7.17 (d, 2H), 7.31 (d, 1 H) ppm.
{(electip y) : mJ& 537 [M+H]+ 25 WO 2005/080324
PC#/I1B2005/0001 12C 6 1CPreparation 24 : Methyl
(4-{2-[((2R)-Z-{[tent-butyl(dimethyl)silyl}oxy}-2-{4- hydroxy-3-[(methyls

M%kﬁqgly')ﬁaanemmny&ﬂ%d@ng'W%MMMO@G}UWnm)afe%%ﬁ,dmfuran,
OTBDMS™H \N\O HO /H3C CH3 O/CH3 OS/NH H3 C/\O5 The

1M RritBEHRDHEIBMPE iR B oPliTs ¢1 94 lioN6 6 1) RigRaration 17

(1displvaehimanethanal 446mal) andribiecTabelinn & eple o it 0%-BdIch, 1987,
20 and placed under 6(‘%§si of hédro en at room temperature for 18

Om ( '
2¥iclrs3STRdN eI WAL TR DGR AB0EERY) it trRetion was
afftifiedsansentiatedde lewpelnme iswsasishtThBseheiesrwagdneates thick

e AT B SR DS T o
cAutiogel(rhdettHENHtrajedotnnewestextertind/ adtinetiiVieaoiiptod@gBO0nds and
theevggomrg?tr?éjdfrgi[ga%ﬁhc%r\ﬁ/xa%)nteody\i/%{g @r’?ntsiztl?SBi[%ﬂP%tﬁe%'étg’gdium sulfate), and
the solvent removed in vacuo to furnish the titie compound as a golden oil
(11.2g}).

THNMR (CDCls, 400 MHz) §: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30
(4H, m).

MS (ESI) : miz 209 [M+H]"

Preparation 19 : (3-42-{{Chloroacetyljamino]-2-methylpropyliphenyl} acetic

acid

H
HO N
\P/\ i
o HC  CHy O

2-Chioroacetonitrile (8.8ml, 140mmol) was added to 2 solution of the alcohol
from preparation 18 (16.0g, 70mmoi), in acetic acid (33ml). The resuiting
solution was cooled to 0°C, treated with concentrated sulphuric acid (33mi), and
the reaction mixture allowed to warm gradually to room temperature. After 4
hours the reaction mixiure was poured onto ice and basified with solid sodium
carbonate. The solution was extracted with ethyl acetate (2x500ml) and the
combined organic extracts dried (magnesium sulphate) and concentrated in

vacuo to give the title product as a colouriess solid, 19.0g.
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IHNMR (CD30D, 400MHz) 8: -0.08 (s, 3H), 0.00 (s, 3H), 0.80 (s, 9H),

1.12 (d, 15 6H), 2.65-3.00 (m, 7H), 3.60 (s, 2H), 3.70 (s, 3H), 4.70 (m, |

H), 6.85 (d, 1H), 7.00-7.20 (m, 5H), 7.35 (d, 1H) ppm. MS (APCI) : m/z

wEbH§kmBkE4 Preparation 25 : PCT/IB2005/060112

(4-{2-[((2R)-2-{[tert-Butyl(dimethyl)stf/I]oxy}-2-{4-hydroxy- 20

3-[(methylsuIfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}

phenyl)acetic acid OTBDMS H H3C CH3 HO OH ',NH H3C, \0 WO

2005/080324 PCT/IB2005/000112 62 The ester of 4
*HEI R ok A BB AL cre AT g A e o 240,
6. P9lyHonHeted qtrgn)\(\mezmﬂpgm_sodlum hydroxide solution (3.49ml,

17.5mmol). The rea re was stirred at room temperature for 18
M dglecHogRraA caﬂééﬁg vacuo. The residue was 5 taken up in

water and chilled before being treated with 2M hydrochloric acid (8.78m1,

17 6m Ia) T?delzg 1&; &Vﬁs gllme%%:i’ éacheetatq é%%ig}%gt&g}gﬂwl

e&&ryl acetate (x3) to yield the title product, 1.67g. 1 HNMR (DMSO-D6,
04 0MHZ)8 -0.08 (s, 3H), .00 (s, 3H), 0.85 (s, 9H), 0.90 10 (s, 3H), 0.95

S, $0-2.80 (M 4H), 288, (s, 3H), 2.90 (s, 2H), 4.60 (M, 1 H),
6.4 o MS (APCI) : m!z 551 [M+H]+ Preparation 26
(é {(2R):2- enzyloxy) -3-[(methylsulfonyl) 15

%@;}&géw 2 e udimetsivionashamingipreitliea (1.cq,

21 mmoi and acetic acid (18m!) in ethanol (80ml} was heated to reflux under a
nitrogen atmosphere for 16 hours. The reaction mixture was allowed o cool to
room temperature and filtered. The filtrate was concentrated in vacuo, the
residue dissolved in ethanol (150ml), saturated with hydrogen chioride gas and
the resulting solution heated to reflux for 16 hours. The mixture was
concentrated in vacuo and the residue partitioned between ethyl acetate

(200ml) and 5% aqueous sodium carbonate solution (200ml). The organic

. phase was washed with brine(100ml), dried (magnesium sulphate) and

concentrated in vacuo. The residue was purified by strong cation exchange
resin, eluting with methanol and then a 2M solution of ammonia in methanol, {o
elute the product. The eluent was concentrated in vacuo giving the litle
compound as a yellow oil, 2.68g.

HNMR (CDCls, 400MHz) 8: 1.14 (s, 6H), 2.68 (s, 2H), 3.62 (s, 2H), 3.69 (s, 2H),
7.08-7.16 (m, 3H), 7.23-7.27 (m, 1H) ppm.

MS (electrospray) : miz 222 [M+H]"

Preparation 21 : (3-{2-{(2R)-2-(4-Benzyloxy-3-methanesulfonylamino-
phenyl}-2-{terf-butyl-dimethyl-silanyloxy}-ethylamino]-2-methyi-propyt}-
nhenyl}-acetic acid methy! ester
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CH3 0 \/HNC ,CH3 S 00 The ester of preparation 6 (2.90g, 4.5mmol)
was dissolved in a solution of lithium hydroxide (216mg, 9.0mmol) in
water (30m1) and tetrahydrofuran (60ml) 20 and the reaction mixture
WlieAeg e F&bm temperature for 48 hours. The reaction mixtUREABZ005/000112
acidified to pH 6 with 2M hydrochloft acid and concentrated to low
volume in vacuo. The mixture was extracted with ethyl acetate (x2) and
the organics combined and washed with brine, dried (magnesium
sulphate) and conceptraigekin vacuo to yield the title product. 25
IHNMR(CDCIS 400Mi z) 84 0 21 (s 3H) 0. 01 (s 3H), 0.80 (s, 9H), 1.09
34 4 . G A5-3320 (m, 11-1), 3.52
63 4.91-4.94 (m, 1 H),
bs, 3H) °6.90-6. 93 i1 r04-7.17 (m, 4H),

%) 7.49, (s, 1 H) ppm. MS (eIectrospray) m/z 627 [M+H]+
reparatlon \sg )-2-[((2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-{4-
hydroxy -3- [(methyfs Glifonyl)am 1. no]phenyl}ethyl)am i no] propyl}phenyl)
acetic acid OTBDMSIOH. O N~/ CH3/0O HHNC S ,CH3 /\O O The

ThechrTisBtak R pRoaliRA 5r eRsalBSTEI3 GG toesaming P lwera@lien

20 (36.0g, 153mmol) were heated at 8§5°C for 72 hours, The reaction mixiure

was cooled to room temperature and purified by column chromatography on

silica gel eluting with pentane:ethyl acetate (50:50 by volume) to yield the fitle
product as a pale yellow oil (37.2g).

1HNMR (CDCls, 400MHz) 8: -0.15 (s, 3H), 0.00 (s, 3H), 0.83 (s, 9H), 1.01 {s,
3H), 1.04 (s, 3H), 2.67-2.97 (m, 7H), 3.59 (s, 2H), 3.68 (s, 3H), 4.68-4.72 (m,
1H), 5.09 (s, 2H), 6.79 (bs,1H), 6.95 (d, 1H), 7.04-7.21 (m, 7TH), 7.37-7.44 {m,
5H), 7.56 (d, 1H) ppm.

MS (APCI) : m/z 655 [M+H]+

Preparation 22 : Methyl {4-{(2R}-2-{({2R}-2-{{tert-butyl{dimethyl)silyljoxy}-2-
{4-hydroxy-3-[(methyisulfonyljaminclphenyl}ethyl)amino]propyl}

phenyllacetate
OTBDMS
H ‘
N
(L
CH CH
HO 3 O/ 3
\\
H,C” \\

The benzy! protected product of preparation @ (520mg, 0.813mmol}) was added
to a solution of 10% Pd/C (100rmg) in methano! (25ml) and the reaction mixture
stirred at room temperature under 80psi of hydrogen for 8§ hours. The reaction
mixture was filtered through Arbocel® and the filtrate concentrated in vacuo {o
yield the title product.
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10 to a mixture of 20% Pd/C (30mg) and ammonium formate (126mg,

2.0mmol) in ethanol (15m1) and the reaction mixture heated at reflux for

3 hours. The reaction mixture was allowed to stand at room temperature
wiond®/hauses and was then concentrated in vacuo. The residuer/gontainng 2

catalyst, was purified by column ch#bmatography on silica gel eluting with

15 dichloromethane:methanol:0.880ammonia 95:5:0.5 to 90:10:1 to

80:20:5 to yield the title product, IHNMR(CD3,0D, 400MHz) 8: -0.07 (s,

3H), 0.12 (s, 31-1), 0.90 (s, QHéI, 1.25‘_81, 3H), 2.73-2.79 %1), 1H),
ENBARE hn, ADGMED 5 401 (51 81559 4 20103 BOBIORB (B 25 (@,

3&@;,9§.6;\?A»Sé.287|1)(,rtﬁ;0§43;lz?e(m/(ég};)z Iﬁ?ﬂ@é@ Sggi)nl\ﬁr%ﬂ ,-%e(m(s,ZQ_H)m.m (s,
ppm. electrospray) ;: m/z + +Nal+ Preparali :
3Wefh?f‘r(éﬂ{z-‘[{'('ﬁ@@%ﬁ%béﬁ%yﬁy%%-@a{( h{19GHhyAH): PREL LR, 7.18
(m@miap]phenyl}-2-{[tent-butyl(dimethyl)s ilylJoxy}ethyl)ami n o]-2-methyl 25
ropyllphenyl)acetate W 5/080324 PCT/IB2005/000112 64
M%‘?@%&&%ﬂp@ h@é’ 30 HO QS~NH H3C \O A solution of the
benzyl protected alcohol of preparation 21 (36.8g, 56mmol) in ethanol ‘
550mi) was jreated it ium format 00,254 .and_20%
PR ny Btoxide LU AIOEa Z T eSO
hypd86 2y tar [prhetingl sttt ® Hacis & phengetipdladiine lprdiedbshenyi)

aé:gtribogcig.Og) was added and heating continued for 1 hour. The reaction

FRIxTUTe was cooled to room temperature, filtered and the solvent
removed in v@EB@MThe residue was partitioned between ethyl acetate

The ester of preparation 22 (844mg, 1.53mmol) was added to a solution of
lithium hydroxide (71mg, 1.69mmol) in tetrahydrofuraniwater 10:1 (11ml) and
the reaction mixture stirred at room temperature for 4 hours. Additional lithium
hydroxide (142mg, 3.38mmol) was added and the reaction mixture stirred at
room temperature for a further 18 hours. The reaction mixture was diluted with
a 4M solution of hydrochloric acid in dioxane (1.27ml, 5.0mmol) and
concentrated in vacuo. The residue was taken up in water (20ml) and ethyl
acetate (20ml), the organic layer was separated, dried (magnesium suiphate)
and concentraied in vacuo to yield the title product, 748mg. '
THNMR(CD30D, 400MHz) &: -0.19 (s, 3H), -0.01 (s, 3H), 0.78 {s, 9H), 1.13 (d,
3H), 2.66 (m, 1H), 2.82 (m, 1H), 2.84 (s, 3H}, 3.00 (m, 1H), 3.17 (m, 1H), 3.32
(m, 1H), 3.42 (s, 2H), 4.86 (m, 1H), 6.80 (d, 1H), 6.95 (d, 1H), 7.00 (d, 2H), 7.17
(d, 2H), 7.31 (d, 1H) ppm.

MS (electrospray) : m/z 537 [M+H}+
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chromatography on silica gel eluting with dichloromethane : methanol :
0.88 ammonia (95:5:0.5 by volume) to yield the title product as a pale
ellow oil (20.6g). IHNMR(400MHz, CDCI3)S: -0.17 (s, 3H), -O0. 058

Wé%??ﬁ"é@?(é 9H), 1.07 (s, 15 3H), 1,09 (s, 3H), 2.66-2.91 ( CHB0S08% 12

(d, 2H), 3.69 (s, 3H), 4.71-4.74 (m, °1H), 6.58 (d, 1H), 6.88 (dd, 1H).

7.05-7.14 (m, 3H), 7.21-7.25 (m, 1H), 7.30 (s, 1H)ppm. MS (electrospray)

: m/z 565 [M+H]+ 20 Preparation 29 :
9&&%&(@8)2’4{@&1@%%'@Wmlﬂﬁw}t&){ﬁﬁw{@f@mw}suyqoxy}-z-{c;-
3-[(methylsulfonyl)ami no]phenyl}ethyl)amino]-2 methylpro"%g

e e PO DOTRG DR BRI ST B resys
pHeRadetitdC CH3 1/ / ~I0~(HO HNC CH3 \O The ester of preparation

28 (20.6, 36mmo| was dissolved in tetrahydrofuran (150m1) and the

solutlon tredy pW|se with IM aqueous lithium hydroxide (72ml,

: 'was sg)rred at room temperature for 72 5

: neutfalised by addition of IM hydrochloric
(RPTO ) ed W%volume The aqueous

plaase as decanted and the re5|due washed with water (2x50ml). The

reéggmg was redicolved in tetrahydrofuran (50m1) and toluene (50ml) and
Hifie é\glvent removed in vacuo to give the title compound as a pale brown

foam (20.17g). 10 'HNMR (400MHz, CD30D): -0.14 (s, 3H), 0.07 (s, 3H),
TieedeszgH pOBLid, 1d9phoB20fmpeirprales(n] S5HY - 8228 (FBoMmasavas
diéShigsd) i %ﬂ%n%ﬁ"%i(ﬁﬁ?}la% hELARBT 4848 Hrith 489, (Bu/2HE00mg)

7.60 (m, 1 H). MS (A m/z 551 [M+H]+ 15
and placed under 6 nsi o hydrogen at room femperature for 18 hours. The

reaction mixture was filtered through Arbocel® and the filtrated concentrated to
low volume in vacuo. The soluiion was treated with 10%Pd/C (250mg) and
placed under 60psi of hydrogen at room temperature for 72 hours. The reaction
mixture was filtered through Arbocel® and the filirated concentrated -in vacue.
The oil produced was evaporated from ether (x3) fo vield the tile product,
1.43g.

THNMR (CD30D, 400MHz) 8: -0.08 (s, 3H), 0.00 (s, SH),‘ 0.80 (s, 94}, 1.12 (d,
B8H), 2.85-3.00 (m, 7H), 3.80 (s, 2H), 3.70 (s, 3H), 4.70 (m, 1H), 6.85'(d, 1H),
7.00-7.20 (m, 5H), 7.35 {d, 1H) ppm.

MS (APCH : m/z 585 [M+H}+

Preparation 25 : (4-{2]{(2R)-2-{[tert-Butyi(dimethyl}silyijoxy}-2-{4-hydroxy-
3-f(methyisulfonyljaminc]phenyljethyl)amino]-2-methyipropyl}
nhenyl)acetic acid

OTBDMS
H
N o
N\
H,C CH,
HO OH
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Preparation 20a : [342-amino-2-methyl-propyl)-phenyl]-acetic acid ethyl
ester HzN OCH3 H3C CH3 O A mixture of the amide from preparation 19
(151.4g, 534mmoi), thiourea (48.7g, 20 640mmol) and acetic acid
wWBaamisizathanol (1.5L) was heated to reflux under a nitrogem/iszees/06112
atmosphere for 5 hours. The reactidi mixture was allowed to cool to room
temperature and the suspension concentrated in vacuo. The residues
were azeotroped with toluene (2 x 900mL) then treated with ethanol (1.5L)
and stirred for 1 hour. The solid precipitate was removed by filfration, and
T hﬁw@%f@fr&l@@@fﬂﬁaﬂrﬁén(ﬂeé%tﬁ;@%ﬁi@@l’)/\)ﬁﬁ%@%s%‘fﬁﬂdﬁcé%“ (16mi)

and2aARak) eRth WS 2PR5LRARM RGTAIB RSO With BRsioedionidiotide

at ambient temperature. The solution was congentrated in vacug

. to
solgippyéIMSEnbf the YHBAbt anBadiEeriPto FrIFUEING'a5uS60E A odiurgem
terﬁﬁfﬁrﬁlgf@%rﬂ@ ﬁ@ﬂfﬂowﬁipﬁf&‘!ﬁ wesoerteved bylﬁhcant:)r}?a?]md reidinedvas

with water (300mL) then et cetate,(1.0QL). The laye . .
A A e S I S
(8.IE8tet, rerBxinacted. withethsblatetaterdsOdHuEBD M T dmbatesaiethgnd

acetate, extracts were dried r ' S filter
coERBAIRAD T o G (e auoh. RO e 6 Hraporated
frotr BiR {0s:DMIS0), oORKHE)s e, 9o @HI, 8786 (t, 3H), 2.59 (s, 2H),

. g 7. , tign\2
iﬂg/;iés(gr%@rﬁe%ﬁ??gy)b '@F‘]y -’:‘gg |b%?gg(lghélﬁi'§}§,e a@ 97 %0
(5, BIPHEISEy (4, - Bt RSP0 On. /B3 258 G HHIHROR 86 AhsdPotn 1R),

-4 CQL 0. Logi3.GeA solution of the amine from preparation 20a (124.9g,
G'E%fr'nm in‘a et%nitrile (1.0L) was treated with a solution of

MIitpREMoymiztBErhd At (194.8,

Preparation 26 : (3-{(2R)-2-[((2R)-2-{4-(Benzyloxy)-3-[{methylsuifonyl)
amino]phenyl}-2-{{tert-butyl{dimethyl)sityljoxy}ethyl)amino}propyt}

phenyljacetic acid
OTBDMS
A OH
CH, 0
0
HN.__CH,
2N
0o” o

The ester of preparation 6 (2.90g, 4.5mmol) was dissolved in a solution of
flithium hydroxide (216mg, 9.0mmol) in water (30ml) and tetrahydrofuran (60mi)
and the reaction mixture stirred at room temperature for 48 hours. The reaction
mixture was acidified to pH 6 with 2M hydrochioric acid and concentrated to low
volume in vacuo. The mixture was extracted with ethyl acetate (x2) and the
organics combined and washed with brine, dried (magnesium sulphate) and
concentrated in vacuo to vield the title product.

1HNMR{CDCls, 400MHz) & -0.21 (s, 3H), 0.01 (s, 3H), 0.80 (s, 9H), 1.09 (g,
3H), 2.54-2.61 (m, 1H), 2.84-2.98 (m, 2H), 3.15-3.20 (m, 1H), 3.52 (s, 2H),
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504mmol) in acetonitrile (750mL). The resulting slurry was stirred for 3
hours and the solid precipitate isolated by filtration and washed with
Cf%m&% (2 x 20 250mL) to give the title compound as an 8ff -white solid
W?i MR (de-DMSO, 400MHg) 8 : 1.13 (s, 6H), 1.17 {i- 32234
6H), 2.78 (s, 2H), 3.63 (s, 2H), 4.06 (g, 2H), 5.61 (s, 2H), 7.02 (d, 2H),
7.15 (d, 1H), 7.25 (m, 5H), 7.80 (d, 4H) 25 Preparation 20c:
[3-(2-Amino-2-methyl-propyl)-phenyl]-acetic acid ethyl ester H2 N X
4.93?4@43(&23@@,@6@(W@k2)0@55?§7@g%$%ﬁ‘%@@@lgﬁp,V_Hi) 6{2?—; 117) (m,
0 of potas n g mmol) in water m
4%%%%6 é§%ﬁ§ﬁ§3§§%o 8B%ation 20b (42.62g, 68.56mmol) in
MP riapéaiitrsiera(?1:3m'E) GRYd[stirkget until all solid had dissolved. The phases

were then separated and the propionitrile phase washed with water
(107m1). The solution 5 was reduced in volume under reduced pressure

Pmﬂfmﬂmﬂély 301 3-{aye i@ Rie dlimrdantytdienstinibsitylioxy}-2-{4-

0 AR RS AR SR URET B AR A"

ac(eﬁcmo 400MHz) 5:0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61 (s,
10 2H), 4. OQJQ@DQ@) 7.06 (m, 3H), 7.21 (m, 1 H) Preparation 21a : Ethyl
(3- {2 [((2R)- -{[tert—qbutyl(d|methyI)S|IyI]oxy} 2-{4-benzyloxy-3- [(methyls u

0-1-{(tert-bitH(dimetss y}ethyl)phenyl)
nesulfonamide (14.34g, 27.88mmol) was added to the solution of

HN CH
'\.S/ *

22
0] 0]

The benzyl protected product of preparation 26 (250mg, 0.40mmol) was added
to a mixture of 20% Pd/C (30mg) and ammonium formate (126mg, 2.0mmol) in
ethanol (16ml) and the reaction mixture heated at reflux for 3 hours. The
reaction mixture was aliowed fo stand at room temperature for 18 hours and
was then concentrated in vacuo. The residue, containing catalyst, was purified
by column chromatography on silica gel eluting with
dichloromethane:methanol:0.880ammonia 95:5:0.5 to 80:10:1 to 80:20:5 to
yield the title product.

THNMR(CD;,0D0, 400MHz) &: -0.07 (s, 3H), 0.12 (s, 3H}, 0.90 (s, SH), 1.25 (d,
3H), 2.73-2.79 (m, 1H), 2.95-3.05 (m, 4H), 3.14-3.48 (m, 3H), 3.53 (s, 2HO,
5.00-5.03 {m, 1H), 6.96 (d, 1H), 7.06-7.17 (m, 3H), 7.23-7.30 (m, 2H), 7.45 {m,
1H) ppm.

MS (electrospray) : m/z 537 [M+H]", 559 [M+Na]"

Preparation 28 : Methyl (3-{2-[{{(2R)-2-{4-(benzyloxy}-3-[(methylsulfonyl)
amino]phenyl}-2-{[tert-butyl(dimethyl)silyljoxy}ethyl)amino]-2-methyi
propyl}phenyllacetate
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20 preparation 20c (13.128, 55.75mmol) in propionitrile (15ml). The

mixture was then heated at reflux for 3 days. The solution was diluted with

propionitrile (55m1) and cooled to 20-25C. The solution was washed with
wiMdd<li¢eay{70m1) then water (35mi) and the solution carried-giesilywie2

the next step assuming 100% yielde25 WO 2005/080324

PCT/IB2005/000112 68 Preparation 28a : Ethyl

(R)-2-(3-{2-[2-hydroxy-2-(4- benzyloxy -3-methanesulfonamidophenyl)

ethyl amino]-2-methylpropyl}phenyl)acetate OH 0 NHSO2Me 5

Trlethylamlne trlhydrofluo i E@J' mI 8.99¢, 55. 76mmol) was added to

then quench

phases separated. The 10 propionitrile solution was then washed with
water (72m1) andsth@”é‘olutlon carried directly into the next step assuming
100% yield. P!@épah‘gtlon 29a: (R)-2-(3-{2-[2-hyd
roxy-2-(4-benzyloxy-3-methanesulfonamidophenyl) 15

A etilyizmindlie etylppopiebie aitiisit acrbaBtiarc 236 aSTEANROL in

etﬁ%ﬁ%kg@géﬁﬂg%%lﬁgé?é@mﬁﬁgw 7R RRQl 8 ‘g@%g(@gl(gn‘l’fﬁ‘ﬁ ) and

preparation 28a (15.47g, 27 mol )in
2Qfoprilatiney PEFiaXidRooTHRE IR DHaEE) mike Fe Wi BHSRRRSEPN heated to

gAIBOFOHIY QN NRKES 3 m@%&WrQ@AOW%ia@Lﬁﬁpﬁﬁ%ﬁﬂg € carbon

aqueous phase washed with fresh
(1.0g) was added and heating continued for 1 hour. The reaction mixture was

cooled to rcom temperature, filfered and the solvent removed in vacuo. The
residue was partitioned between ethyl acetate (500mi) and 2N aqueous
ammonia (100mi). The organic phase was separated, dried (magnesium
sulfate) and the solvent removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with dichloromethane : methanol : 0.88
ammonia {95:5:0.5 by voiume) to yield the title product as a pale yellow oit
(20.6g). o

HNMR(400MHz, CDClz)8: -0.17 (s, 3H), -0.05 (s, 3H), 0.80 (s, 9H), 1.07 (s,
3H), 1.09 (s, 3H), 2.66-2.91 (m, TH), 3.62 (d, 2H), 3.69 (s, 3H), 4.71-4.74 (m
1H), 6.58 (d, 1H), 6.88 (dd, 1H), 7.05-7.14 (m, 3H), 7.21-7.25 (m, 1H), 7.30 (s,
1H) ppm.

MS {slectrospray) : m/z 565 [M+H]"

Preparation 29 : (3-{2-[{(2R}-2-{[fert-Butyl{dimethyl)silyljoxy}-2-{4-hydroxy-
3-[{methylsuifonyl)amino]phenyllethyllamino]-2-methyipropyl}

phenyl)acetic acid
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propionitriie (72m1), then diluted with 1,4-dioxane (72m1). The pH of the
solution was then adjusted to pH 6-7 by the addition of 37% w/w HCl(aq)
and the resulting suspension was stirred for one hour. The suspension
wasteesyyO 2005/080324 PCT/IB2005/000112 69 filtered gghwaskashiia
on the filter paper with water then drigd giving the titte compound as an
off white solid (13.55g, 92% over 3 steps). HNMR(400MHz, CD30D) S :
1.33 (s, 3H), 1.35 (s, 3H), 2.89 (s, 3H), 2.96 (s, 2H), 3.06-3.19 (m, 2H),
3.50 (s, 2H), 4.50 (m, 1H), 5.22 (s, 2H), 7.08 (d, 1H), 57.13 (d, 1H), 7.19
(s, 1H), 7.24 (t, 2H), 7.27 (§TBHMS

HO // NHSO#
water (100ml) was aglded tg a suspension of preparation 29a (18.46g,
35.05mmol) in methandB(600MI). 15 The mixture was hydrogenated over
20wt% Palladium hyd(_fﬂid@ on carbon at 150psi and 60C for 5 hours.

The mixture was filtered to remove catalyst residues and then reduced in

Thelgslerapfaiapamiresddré48-8080mmeb yaruiissehedidintgiraRydrofuran
(Tepiageshat ipdlderfipresstedapsginalriatat 16onsiasbye MR M droxide

resultlnf uspension was filtered and washed on the 20 paper with

S
(7zsBloRRFIE Hen GReP RS RBVIRIHE tidscaHRssL AN 20 fRiuEifar 72
hélpe34theS%MntiddiMMB(4 QR e GERLE D b$ addiibsoBhil hafdshidy, acid

) SR IR B G T S B s
décHbigdl )] 7S (eslitd 25 gpesd. S4id coatpoyBdShnfpribta POEdan was
retHFcréip/Sc{ e%Ct?&r\évii%?o‘?&j%bl?ﬁmﬂeé’rﬁd toluene (50ml) and the solvent
removed in vacuo to give the title compound as a pale brown foam (20.17g}.
"HNMR (400MHz, CD20D): -0.14 (s, 3H), 0.07 (s, 3H), 0.83 (s, 9H), 0.81 (m,
1H), 1.32 (m, 8H), 2.93 (m, 5H), 3.23 (m, 2H), 3.54 (m, 2H), 4.94 (m, 1H), 6.91
(d, 1H), 7.03-7.16 {m, 3H), 7.26 {m, 2H)}, 7.60 (m, 1H).

MS (APCI) : m/z 551 [M+H]+

Preparation 20a : [3-{2-amino-2-methyi-propyi}-phenyi}-acetic acid ethyi

BN O\/,CHa
HC  OH, 8

A mixture of the amide from preparation 18 (151.4g, 534mmol), thiourea (48.7g,

ester

640mmol) and acetic acid {363ml) in ethanol (1.5L) was heated to reflux under
a nitrogen atmosphere for 5 hours. The reaction mixture was allowed to cool t0
room iemperature and the suspension concentrated in vacuo. The residues
were azeotroped with foluene (2 x 900mL) then treated with ethanol (1.51) and
stirred for 1 hour. The solid precipitate was removed by filtration, and the

filtrate cooled in an ice bath, treated with 98% sulphuric acid (227ml} and
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formula NHR8-Q2-A (3) WO 2005/080324 PCT/IB2005/000112 70 R3 R3

R4 R8 R4 f~ (CHOP R6 H/ R s HN R6 (3') or R6 (3") in the presence of a

conventional coupling agent such as 1-(3-
WEAEH R dinopropyl)-3-ethylcarbodiimide hydrochloride or PCT/IB2005/600112

dicyclohexylcarbodiimide in a suitabfge solvent such as pyridine, 5

dimethylformamide or dimethylacetamide. in order to obtain a compound

of formula (1): OHH N ?R'(Z (CH2)n\ 01 (q ) HO lul O NHSO2CHS3

stif0ETRIP Rng B2 ﬁ@@ﬂ@&%@r&dﬁé- HPwepanlionestoibthed in

appropriate carboxylic acid from preparation 23, 25, 27 or 29 (0.15mmol)

vas Hissevenanmossgioher athapb et mdtred dhRitate g AU s

soRidBMAembadimethdaminepsepybidreihylsarbegisvide bydmebtriidend
(34mg, 0.18mmol) and N-ethyldiisopropylamine ilSOL, O.YEmmo

1) in N,N:
waghesthyiorigiae < $0RmY) TReR ofiYh anatateatd Plvith th %Aﬁ}%lﬁgi g*he
coRBiRed(BigRavmofltate HIRireaelies Miureshakesdos rdomdempesatiiayer

re—i%)rgﬁgfgo r}%.iﬁgr?gagﬁaacéggtgn ié%rf W?O%?an)?n tgdcgjrﬁlt%%lé %@Qy}hgcetate
extracts were dried over magnesium sulphate, filtered and concentrated in
vacuo to give the titie compound as a brown oil {89.5g).

"H NMR (de-DMSO, 400MHz) & : 0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61 (s,
2H), 4.06 (g, 2H), 7.06 (m, 3H), 7.21 (m, 1H)

Preparation 20b : [3-{Z-amino-2-methyl-propyl})-phenylj-acetic acid ethyl
ester, di-p-toluoyi-L-tartrate

H,N+ CH
’ O o con :
H,C CH, & /@)LO)\KO |

Q
H,C

A solution of the amine from preparation 20a (124.9¢, 531mmol) in acetonitrile
(1.0L) was freated with a solution of di-p-toluoyl-L-tartaric acid (194.8g,
504mmol} in acetonitrile (750mL). The resulting slurry was stirred for 3 hours
and the solid precipitate isolated by filtration and washed with acetonitrile (2 x
250ml) to give the title compound as an off-white solid (210g). |

"H NMR (de-DMSO, 400MHz) & : 1.13 (s, 6H), 1.17 (, 3H), 2.34 (s, 6H), 2.78 (s,
2H), 3.63 (s, 2H), 4.06 (g, 2H), 5.61 (s, 2H), 7.02 {d, 2H), 7.15 (d, 1H), 7.25 (m,
5H), 7.80 (d, 4H)

Preparation 20c:

[3-(2-Amino-2-methyl-propyl}-phenyi]-acetic acid ethyl ester

HN 0. _-CH,

HC™ CH,
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20 between dichioromethane (3ml) and water (1ml). The phases were
separated and the organic layer washed with brine (1 ml), dried over
sodium sulphate and concentrated in vacuo. The residue was purified by
wenkeeansehzomatography on WO 2005/080324 PCTIIB200S/800480/800112
silica gel eluting with dichlorometha#ie:methanoi:0.88 ammonia 98:2:0 to
96:4:0.5 to 94:6:0.5 to yield the desired product. Altenatively, the following
process can be used for the synthesis of preparations 5 30 to 106: A

solution of the appropriate acid from preparation 23, 25, 27
A SQBIRFL RPR NI GDABRImATIS 0806 ek T BRILR Wifte! ?(b13mi) was

adéégﬁ/di@i%ﬁé‘ih&laﬁcﬂﬁ ;iwﬁlamdﬁ .26y, @Qrﬁﬁﬁglﬁﬁ%zmnmprmwmnérﬁe

mol).and 1- ethylamino thylc [

(zﬁfﬁzﬁ)c ‘fgﬂ,d'ig'??g nlnﬁll I Olﬁiue resu tlﬁgegu;?é%s%ﬁ IS eft\'yg rSE}[ rtg{e’ f

sepepatdsape thie e dpickBifiloyrsaTheashied il reatevdd o mblcubhengbtiion
wd§ e Raosed beteep dihigiomelsane (S ABB ARLIRIIHP AT Give

FPhe organic p ase IS separate ashed with satu aqueous sodium
th@rﬂﬂad@t)@moaﬂ)ﬂ drted (prapioBkrilm SOINEAR) ardd SAESI MRS SATBR¥AdNaNd

coK@‘éH?ra{é}f’ FeHANR AR RYHIRGDY: GBI WRig hf%éﬁ%@ﬂh\g&ﬂ SHHeasBBlvn

eluting with dichioromethane : methanol : ethyl acetate : 0.88 ammonia
to & &tko.5 changing to 0:5:95:0) by volume) to yield the desired product.

IHNRIR 8%’@%@4%Mﬁ$%%05!®@@sl%%21lﬁ%ﬁ@}aﬁ@%@@s@ﬁﬁ 3.61 (s,
OTBD H3C CH3 O HO HN'Q O CH3 No Q Data 30 1IHNMR
2%5@@@466&4%63(% 3 BHim

Preparation 21a:
Ethyl (3-{2-[((2R)-2-{[tert-butyl{dimethyl}silyljoxy}-2-{4-benzyloxy-3-
[(methylsulfonyljamino]phenylethyljamino]-2-methylpropyl}

phenvyliacetate

OTEDMS
H

N
3 o ’

-  NHSO,Me

N-[2-(benzyloxy)-5-((1 R)-2-bromo-1-{[tert-butyl{dimethyl) silyljoxy}ethyl)phenyl]
methanesulfonamide (14.34g, 27.88mmol} was added to the solution of
preparation 20c (13.12g, 55.75mmol) in propionitrile (15mi). The mixture was
then heated at reflux for 3 days. The solution was diluted with propionitrile
(55ml) and cooled to 20-25°C. The solution was washed with 1M HClq (70mi;
then water (35mi) and the solution carried directly into the next step assuming
100% yield.
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0.06 (s, 3H), 0.79 (s, 9H), 1.07 (m, 6H), 2.63-2.87 (m, 7H), 3.61 (m, 2H),
4.42 (m, {\H ( 2H), 4.73 (m, 1 H), 6.21 (m, 1 H), 6.63 (m, 1H), 686(d
28 (m, 9H), 7.35 (m,IH)ppm. MS (electrospray m/z

WER%P—!ZT"% 312“1HN|\/|R (CDC13, 400MHg) S: -0.17 (s, 3H), - Té“%?? /000112

0.80 (s, 9H), 1.07 (m, 6H), 2.62-2.88 (m, 7H), 3.56 (q, 2H) 3.75 (s, H 3H),

4.33 (m, 2H), 4.71 (m, 1H), 6.11 (m, 1H), 6.67 (m, 1H), 6.81 (m, 2H), 6.88

(m, CH3 1H), 7.02-7.14 (m, 5H), 7.22 (m, 1H), 7.36 (m, 1 H) ppm. MS
Priglasitasarzga !z 670 [M+H]+ WO 2005/080324 PCT/IB2005/000112 73

32 H |3, 4Q0MH 0.17 (s 0.8Q (s
2o GO B R O e A ST aiTdSea )
etﬁﬁMﬂ&}(mniéﬂhyﬁﬁﬁﬁyn}pﬂé«ww@t%(m | H), 6.81 (m, 2H), 6.88 (m,

i 1H), 7.02-7.14 (m, SH), 7.22 (mgLH), 7.36 (m, 1 H) ppm. MS

(electrospray) m/z 670 [M+H]} 331HNMR (CDC13 4OOMHz) 8:-0.16 (s,

3H), - 0.03 (s, 3H), 0.82 (s,9H 1(s, 3H), 1.22 (t,
5H),3 oNm 3.91 (2q 2H), 4.41 (d,

3H), 2.65 (m, 2H), 2.71-2.90 (1) 5+
H\2H)468(@ﬂ
7.16 (m, 3H) (m, 1 H) pﬁmQMe

Triethylamine ftrihydrofluoride (9.1ml, 8.99g, 55.76mmol) was added to the
solution of preparation 21a (18.64g, 27.88mmol) in propionitrile (72ml). The

solution was stirred at 20-25°C for 3 hours. The solution was then guenched
with 5M NHaeq (72mi) stirred for 10 minutes and the phases separated. The
propionitrile solution was then washed with water (72ml) and the solution
carried directly into the next step assuming 100% vield.

Preparation 29a:
(R)-2-{3-{2-[2-hydroxy-2-{4-benzyloxy-3-methanesulfonamidophenyl)
ethylamino]-2-methylpropyliphenyljacetic acid
OH
N
! = COH

o y
NHSO,Me

A solution of sodium hydroxide (6.69g, 167.28mmol) in water (72ml) was added
to the solution of preparation 28a (15.47g, 27.88mmaol} in propionitrile (72mi).
The two phase mixture was then stirred vigorously for 3 hours. The phases
were allowed fo separate and the agueous phase washed with fresh
propionitrile (72ml), then diluted with 1 4-dioxane (72ml). The pH of the
solution was then adjusted to pH 6-7 by the addition of 37% w/w HClg and the

resulting suspension was stirred for one hour. The suspension was then
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MS (APCI) m/z 684 [M+H]+ 34 HNMR (CDC13, 400MHz) 5: -0.17 (s, 3H),
- 0.05 (s, 3H), 0.80 (s, 9H), 1.07 (m, 6H), H 2.62-2.88 (m, 7H), 3.56 (q,
2H), 3.75 (s, N 3H), 4.33 (m, 2H), 4.71 (m, 1 H), 6.22 (m, H, 1 H), 6.61
wreotdsldgo477 (m, 3H), 6.83 (m, 1H), 7.07 (m, 2H), 7.18 (mp8)pZodstotion.i2
1 H) ppm. MS (electrospray) m/z 60 [M+H]' 35 'HNMR (CDCI3, 400MHz)
S:-0.17 (s, 3H), - 0.05 (s, 3H), 0.80 (s, 9H), 1.04 (s, 3H), 1.07 (s, 3H),
2.10 (s, 3H), 2.62-2.88 (m, 7H), N 2.60 (m, 2H), 4.38 (m, 2H), 4.71 (m,
1H), H CH, 6,13 (m, 1H), 6.64 (m, 1H), 6.86 (d, 1H), 701717(m 7H),
f ﬁ#r@é @ROLIRSha @R, tefiles papes i, BIENNEN-AUGE Jatkiadbsotile
BﬂB@%%ﬂ@i%zt%@ﬁﬂ%ém&éﬁgMﬂépkﬁ 0 17 (s, 3H), -

o
BRPRYEE o080 b 28,16 58 150 (5, AP B (51 B 326 .
2H)H)3 6e62.(ah ) 2@@63(60 @é")Zi-?}OA?-‘?Ol(HTTi,I-ﬂHS izzee(rnH;Ha 0833, (mH

735 it b )3t P v A () ok By L0 dei At

7 48 GHRID 624088, () AHn{\H \ OH3 2.60 (m, 2H), 4.38 (m, 2H), 4.71 (m,
AH),

Preparation 28 :
(R)-2-(3-{2-[2-hydroxy-2-{4-hydroxy-3-methanesulfonamidophenyl)
ethylamino]-2-methylpropyl}phenyl)acetic acid sodium salt

CH
H
N +
HO

NHSO,Me

A solution of sodium hydroxide (1.40g, 35.05mmol) in water (100ml) was added
to a suspension of preparation 28a {18.46g, 35.05mmol) in mathano! {600ml).
The mixture was hydrogenated over 20wt% Palladium hydroxide on carbon at
160psi and 60°C for 5 hours. The mixture was fillered o remove catalyst
residues and then reduced in volume at reduced pressure to 100ml. The
mixiure was distilled and replaced at reduced pressure fo acetonitrile at
constant volume. The resulting suspension was filtered and washed on the
paper with acetonitrile then dried to provide the title compound as an off white
solid (15.34g, 85%).

HNMR(400MHz, CD;OD) § : 1.07 (s, 3H), 1.08 (s, 3H), 2.70 (s, 2H),
2.73-2.81 (m, 2H), 2.87 (s, 3H), 3.44 (s, 2H), 4.60-4.63 (m, 1H), 6.84 (d, TH),
6.92 (d, 1H), 7.04 (d, 1H), 7.11 (s, 1H), 7.14 (d, 1H), 7.15 (t, 1H), 7.34 (s, 1H)
ppm.

Said compounds of formula 28b can then be reacted with a suitable amins of
formula NHR®:-Q%-A (3)
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15

20

6.13 (m, 1 H), 6.62 (m, 1 H), 6.84 (m, 1 H), 7.00 (m, 2H), 7.07 (m, 3H),
7.16 (m, 2H), 7.23 (m, 1 H), 7.35 (m, | H) ppm. MS (APCI) miz 654
[M+H]+ 38 1HNMR (CDCI3, 400MHz) 6: -0.17 (s, 3H), - 0.06 (s, 3H), 0.77

W(S,20¢3))50304 (s, 3H), 1.08 CH, (s, 3H), 2.64-2.87 (m, 7H), 3sabrmzedkiedy12
3.72 (s, 6H), 4.35 (m, 2H), 4.67 (m,72 H), 06.12 (m, 1 H), 6.62 (m, 1 H),
6.73 (m, 3H), OH3 6.82 (m, | H), 7.07 (m, 2H), 7.14 (m, | H), 7.22 (m, 1
H), 7.34 (m, 1 H) ppm. MS (APCI) m/z 700 [M+H]+ 39 1HNMR (CDC13,
400MHz) 3: -0.17 (s, 3H), - 0.06 (s, 3H),03.77 (s, 9H), 1.04 (s, 3H), 1.08
O'Cl—lga(s, 3H342.64-2.87 (m, 7H), 3.60 (M, 2H), t-1 H3.72 (s, 6H), 4.35 (M,
2H), 4:67 (ny, 1H), 06.11 (€ 1H), 6.38)(m, 2HR46.73 (m, | H), CH3 6.91

' , 1 H) ppm. MS (APCI) m/z

A 000112 75 40 HNMR (CDCIS3,
A7 (s, 3H), - 0.06 (s, 3H);70.77 (R59H), 1.04 (s, 3H), 1.07

i ; QQ-Z.S? (m, 7H), 3.60 (m, &), HI 3.72 (s, 6H), 4.35 (m, 2H),

4.67 (m, 1H), 6.16 ((ﬁ, 180), 6.29 (m, 3H), 6.62 (d, I—P) H3C~0 6.83 (m,

in 1Hhe7.Qfrdsande), 8134 mcdhlenfici2a(m cBbR)ifg33 dgert Hepeim. 84S 1-(3-

ARSI AR, COMSAIRE 9D - o
a

dicyclohexylcarbodiimide in suitable solvent such as pyridine,

dimethylformamide or dimethylacetamide.

in order to obtain a compound of formula (1):

OH
H
| “‘7@(}
(CH,), Q'
HO/Q)\/ RY R2 \é(

NHSO,CH,

wherein R' and R* are methyl and n is 1.

Preparations 30 - 106

The appropriate carboxylic acid from preparation 23, 25, 27 or 28 (0.15mmol)
was dissolved in a solution of {-hydroxybenzotriazole hydrate (22mg,
0.18mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride
(34mg, 0.18mmol) and N-ethyldiisopropylamine (130uL, 0.73mmol} in N,N-
dimethylformamide {2mi}. The solution was treated with the appropriate amine
(0.23mmol} and the reaction mixture shaken at room temperature for 18 hours.
The reaction mixture was concentrated in vacuo and the residue partitioned
between dichloromethane (3mi) and water {1ml). The phases were separated
and the organic layer washed with brine (1ml), dried over sodium sulphate and

concenirated in vacuo. The residue was purified by column chromatography on
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15

H (s, 3H), 2.61-2.86 (m, 7H), 3.60 (m, 2H), Cl 4.36 (m, 2H), 4.72 (m, 1H),
6.30 (m, 1H), 6.55 (d, 1 H), 6.81 (d, 1 H), 7.06-7.36 (m, 9H) MS (APCI)
m/z 674 M+H]+ 42 1HNMR (CDCI3, 400MHz) 3: -0.19 (s, 3H), - Ci 0.11
VR 286 (s, 9H), 1.04 (s, 3H), 1,07 (s, 3H), 2.61-2.86 (MCTH2EBY0112
(M, 2H), H G , 4.36 (M, 2H), 4.72 (M1 1H), 6.29 (m, 1H), 6.60 (d, 1 H),

6.84 (d, 1 H), 7.02-7.36 (m, 9H) MS (APCI) m/z 674 [M+H]+ 43 1HNMR
(CDCI3, 400MHz) 8: -0.19 (s, 3H), - 0.11 (s, 3H), 0.74 (s, 9H), 1.04 (s,

sm%‘é') %’ep IM (Swith!) cBioroBRABNE het-BR 4. 8B hidSokith 258:2%7 %0
(rmi, m, 2H), 7.76 (d, 1 H), 7.08-7.33 (m, 9H) MS (APCI) m/z

96gh4. F'Mﬁlﬁ]‘# 2@0@6%@@&%@#@@@%00112 76 44 'HNMR
(CDCI3, 400MHz) 8: -0.20 (s, 3H), - 0.11 (s, 3H) 0.74 (s, 9H), 1.04 (s,
3H), 1.07 g 3H 26128 m, 7H#€6%%r? H), N 4,36 (m, 2H), 4.72
AlighaEYRlYe 88 | OIYJBQ ﬁrec e (e 5vBi8ass Siprepgtions
30(f8,418), 7.17 (m, 3H), 7.25 (m, 1 H), 7.32 (m, 1H) MS (APCI) m/z 658
+ NMRP?CDCIB 40 H'Z‘j 6:-0.18 (s 2§ S, 3H),0.73
A Rl Sl A9 Biehaiath Ji 20ue % 26 (i)
in (v, [ kB8 forndad)jde4 8 00raH) is6.T8ahdL M. Osh‘mﬁsb(mbeﬂmtmole
hyFSEOEPERN M AORINVTRIE  appropriate  amine  (43mmoi) and  1-(3-
dimethylaminopropyi)-3-ethytcarbodiimide hydrochloride (7.5g, 39mmol). The
resulting suspension is left to stir at room temperature for 18 hours. The
solvent is removed in vacuo and the residue pariitioned between
dichloromethane (400ml) and water (100ml). The organic phase is separated,
washed with saturated agueous sodium chioride (100mi), dried (magnesium
sulfate) and the solvent removed in vacuo. The residue is purified by column
chromatography on silica gel eluting with dichloromethane : methanol : ethyl
acetate : 0.88 ammonia {85:5:0:0.5 changing to 0:5:95:0) by volume) to vield
the desired product.



46 HNMR (CDCI3, 400MHz) 8: -0.18 (s, 3H), - 0.10 (s, 3H), 0.73 (s, 9H),
1.04 (s, 3H), 1.07 Ha (s, 3H), 2.59-2.86 (m, 7H), 3.59 (m, 2H), 4.33 (m,
2H), 4.68 gm, 1H), 6.54 (m, 2H), 6.79 (m, 1 H), 7.00-7.41 (m, 7%&2MS
WRBHICBHAY) miz 708 [M+H]+ 47 'I;Z{\IMR (CDC3, 400MHz) RS- LdR3805000112
3H), - 0.10 (s, 3H), 0.72 (s, 9H), 0.92 (s, 3H), 0.95 H'l, CH3 (s, 3H), 1.21
(s, 9H), 2.56-2.82 (m, 7H), CH3 3.18 (m, 2H), 4.26 (m, 2H), 4.58 (m, 1H),
CH36.72 (d, 1 H), 6.85-7.29 (m, | OH) MS (electrospray) m/z 696 [M+H]+
Wﬁg@g“" A PCTAB2005/000112 77 48 ANMR{CD30D;, 400MH2Z)
Pr ; 5 (s, E?éLg%O (s, 3H), 0.82 (s, 9H), 1.04 (s, 3H), 1.06 a (s, 3H),
2.63-2.72 (m, 3H), 2.86 (m, 4H), 3.48 (s, 2H), 4.54 (s, 2H), 4.69 (m, 1 H),

F 6.84 (d, 1dtm0-7.35 (m, 8H), 7.38 (d, 1 H) ppm. MS (electrospray)
m/z 690 [M-HI' 4s FINMR (CD30D, 400MHz) 8: -0.18 (s, 3H), 0.00 (s,
QH),- ¥

7 .16 (s, 3H), 2.24 (s, 3H),

]

4 H (m, 3H),/~ , 2H), 4.35 (s, H,c 2H), 4.71 (m,

1,.6.82 (d, 1H)708 G ), 7.8L (m, 1 H), 7.17 (m, 2H), 7.37 (s,

HOlH) ppm. MS (electrospray) m/z 668 [M+H}+ 50 1THNMR (CD30D,
400MH@839-0.17 (s, 3H),

o’ TCH,

No | Q' Data

30 THNMR (CDCls, 400MHz) 8: -0.17 (s, 3H), -

0.06 (s, 3H), 0.79 (s, 9H), 1.07 (m, 6H),

“ 2.63-2.87 (m, 7H), 3.61 (m, 2H), 4.42 (m,
H/© 2H), 4.73 (m, 1H), 8.21 (m, 1H), .63 (m,

1H), 6.86 (d, 1H), 7.03-7.28 (m, 9H), 7.35

{m, 1H) ppm.

MS (electrospray) m/z 640 [M+H]"

31 THNMR (CDCls, 400MHz) 8: -0.17 (s, 3H), -

0.05 (s, 3H), 0.80 (s, 9H), 1.07 (m, 6H),

- 2.62-2.88 (m, 7H), 3.56 (g, 2H), 3.75 (s,
H/\©\ 3H), 4.33 {m, 2H), 4.71 (m, 1H), 6.11 (m,

7 1H), 6.67 (m, 1H), .81 (m, 2H), 6.88 (m,

[ 1H), 7.02-7.14 (m, 5H), 7.22 (m, 1H), 7.36

(m, 1H) ppm.

MS (electrospray) m/z 670 {M+H}+

CH,




0.00 (s, 3H), 0.90 (s, 9H), 1.05 (s, 3H), 1.07 {\H a (s, 3H), 2.64-2.74 (m,
3H), 2.91 (m, 4H), 3.54 (s, 2H), 4.32 (s, 2H), 4.58 (m, 1H), a 6.85 (d, 1H),
7.04 (m, 2H), 7.08 (s, 1H), 7.15 (s, 3H), 7.22 (m, 1H), 7.26 (m, 1H), 7.36

W2DE)®324 HNMR (CD30D, 400MHz) 5: -0.17 (s, 3H), 0.08c(s1Bti)s008i12
(s, 9H), 1.04 (s, 3H), 1.07 F F (s, 3M, 2.63-2.74 (m, 3H), 2.88 (m, 4H), H
3.55 (s, 2H), 4.50 (s, 2H), 4.68 (m, 1H), 6.84 (d, 1H), 7.02 (m, 2H), 7.10
(m, 1H), FF F 7.17-7.22 (m, 2H), 7.36 (s, 1 H), 7.79 (m, 3H) MS

IAALIIN \ALM DN

L
32\

170-2.79 (

NRARNWDONPE

[l 4 mrari\.on - 777 A
ICCHUSPIray ) mrZ—r1r=TIvi=T1]

52 THNMR (CD30D, 400MHz
07 (s, 3H), 1.09 (s, 3H), 2.1
189 (s, 3H), 3.55 (s, 2H), 4.3

196-7.08 cHg (%, 5H), 7.14

-0.18 (s,

ST TS, A0 5500 e 5s 261y -
BNB0(En M), RBB-&7 Dk, LTHARHGH),
B G
r 3686 MVSHPS32HINMR! (ED3DD), 4001
085, (&@ﬁg{%-%ﬁ?,éhﬁ, @ml,22l<-?§, H#B8 (m,

qu_’gro ray).mtz 668 [M+H];
0.04 (s, 3H),
), 2.92 (s, 3H
74-4.77 (m, 1H),6.91 (d, 1

22-7.29 (m, 4H), 7.37 (d, | ) -4Bi(Hok)-

AR

, {tiH co 3.

. 2H), 4.45 (s, 2H
9,%.0?-9.216-3%52(% o) g %2 (oy 1H), 7.36

MS (electrospray) m/z 670 [M+H]"

33

0" eH,

H

'HNMR (CDCls, 400MHz) 8: -0.16 (s, 3H), -
0.03 (s, 3H), 0.82 (s, 9H), 1.01 (s, 3H), 1.04
(s, 3H), 1.22 (t, 3H), 2.865 (m, 2H), 2.71-2.90
(m 8H), 3.50 (m, 2H}, 3.91 (g, 2H), 4.41 (d,
2H), 4.68 (m, 1H), 6.20 (m, 1H), 6.72-6.93
{m, 5H), 7.06 (m, 2H), 7.16 {m, 3H), 7.36
(m, 1H) ppm.

MS (APCH) m/z 684 [M+H]"

34

"HNMR (CDCis, 400MHz) &: -0.17 (s, 3H), -
0.05 (s, 3H), 0.80 (s, 9H), 1.07 (m, 6H),
2.62-2.88 (m, 7H), 3.56 (q, 2H), 3.75 (s,
3H), 4.33 (m, 2H), 471 (m, 1H), 6.22 (m,
1H), 6.61 (m, 1H), 6.77 (m, 3H), 6.83 (m,
1H), 7.07 (m, 2H), 7.18 (m, 3H), 7.34 (m,
1H) pprn.

MS (electrospray) myz 670 [M-+H]"

35

15N

Tz
4]
T

THNMR (CDCls, 400MHz) 8: -0.17 (s, 3H), -
0.05 (s, 3H), 0.80 (s, 9H), 1.04 (s, 3H), 1.07
(s, 3H), 2.10 (s, 3H), 2.62-2.88 (m, 7H),
2.60 (m, 2H), 4.38 (m, 2H), 4.71 (m, 1H),
6,13 (m, 1H), 6.64 (m, 1H), 6.86 (d, 1H),
7.01-7.17 (m, 7H), 7.26 (m, 1H), 7.35 (m,
1H)

MS (APCH m/z 654 [M+H]




MS (electrospray) mlz 708 [M+H]+ 54 1HNMR (400MHz, CD30D) 8 :
-0.13 (s, 3H), 0.04 (s, 3H), 0.85 (s, 9H), 1.12 (s, 3H), 1.14 (s, 3H),
2.70-2.82 (m, 5H), 2.92-2.95 (m, {\\ 4H), 3.44 (t, 2H), 3.48 (s, 2H),

WA 2AHBT3 ¢, H 1H), 6.90 (d, 1H), 7.06-7.10 (M, 3H), 7.14- FcTIkmoBidhz 12
7.22-7.23 (m, | H), 7.25-7.29 (m, 3/, 7.42 (d, 1H) ppm. MS electros ra
mlz 654 M+H + WO 20051080324 PCT/1B20051000112 79 55 HNMR

(CD30D, 400MHz) S: -0.14 (s, 3H), 0.03 (s, 3H), 0.84 (s, 9H), 1.09 (s,
?H\ 1.11 (Q ?H\ 1.78-1 Rﬁ(

2H). 2.60-2.64 (m..i=N.12H). 2 66-2 78

36(n
d

1
C

3I
21

. 4H), 2.91 (s, 3H), 3.23 (.
, 1H), 7.05-7:08 (m, 2H), 7.

D30D) 8: -&42 (s, 3H), 0.05

Im, 1 H), 6.88
n, 4H), 7.40 (s, 1H
lectrospray) m/z 708/710 [M
, 3H), 0.04 (s, 3H), 0.85 (s,

.66-2.76 (m, 3H), 2.88-2.95 |

16
H) ppm. MS (electrospray) m/z 66

(m, 3H), 2.88-2 93 ¢n(nd, H2Hi 488360 @*UZH%) 7 Sin(s1H),

1/ R S ERCla 4 08 LZ) P4 G K5, S50 -

(i) sy (%2%@910@4 félgi):sﬂmt ok
[M+H]+ 56 HNMR (4
ﬁ‘&zTé);

(&, 3F); e (dSorfih.do%%;
5480 LR GO a8

WWHNMRKH@DM% @D30GR) B.3D.(m,
m) 7 (s, 3H), 1.09 (s, 3H), 2.39 (s, 3H),

52 (s, 2H), 4.54 (s, {N\T Cl
MS (APC } miz 654 [M+H]"

i~

CH
N/\© 3
H

"HNMR (CDCla, 400MHz) &: -0.17 (s, 3H), -
0.05 (s, 3H), 0.80 (s, SH), 1.04 (s, 3H), 1.07
(s, 3H), 2.10 (s, 3H), 2.62-2.88 (m, 7H),
2.60 (m, 2H), 4.38 (m, 2H), 4.71 (m, 1H),
6.13 (m, 1H), 6.62 (m, 1H), 6.84 (m, 1H),
7.00 (m, 2H), 7.07 (m, 3H), 7.16 (m, 2H),
7.23 (m, 1H), 7.35 (m, 1H) ppm.

MS (APCH) m/z 654 [M+H]"

38

O—0

&~

E

oO—O

"HNMR (CDCls, 400MHz) &: -0.17 (s, 3H), -
0.06 (s, 3H), 0.77 (s, 9H), 1.04 (s, 3H), 1.08
(s, 3H), 2.64-2.87 (m, 7H), 3.60 (m, 2H),
3.72 (s, 6H), 4.35 {m, 2H), 4.67 (m, 1H),
6.12 (m, 1H), 6.62 (m, 1H), 6.73 (m, 3H),
8.82 (m, 1H), 7.07 (m, 2H), 7.14 {m, 1H),
7.22 {m, 1H), 7.34 (m, 1H) ppm.

MS (APCH m/z 700 [M+H]

39

"HNMR (CDCls, 400MHz) 8: -0.17 (s, 3H), -
0.06 (s, 3H), 0.77 (s, 9H), 1.04 (s, 3H), 1.08
(s, 3H), 2.64-2.87 (m, 7H), 3.60 (m, 2H),
3.72 (s, 6H), 4.35 (m, 2H), 4.67 (m, 1H),
6.11 (m, 1H), 6.38 (m, 2H), 6.73 (m, 1H),
6.91 (m, 2H), 7.05 (m, 3H), 7.21 (m, 1H),
7.36 (m, 1H} ppm.

MS (APCH m/z 700 [M+H]"




2H), 4.71-4.74 (m, 1 H), 6.89
3H),7.35 (dd, 1 H), 7.41 (dd,

(d, 1 H), 7.05-ci 7.12 (m, 3H), 7.16-7.25 (m,
1 H) ppm. MS (electrospray) m/z 720/722

v%/l-H " WO 2005/080324 PCT/1B2005/0001.12 SO 58 IHNMR (400MHz
B30BY"¥%.0.13 (s, 3H), 0.04 (s, 3H), 0.85 (s, 9H), 0.89-0.56 (P2 HR{00112
1.10 (s, 3H), 1.13 (s, 3H), 1.21-1.30 (m, 3H), 1.45-1.52 (m, 1H), 1.66-1.78

(m, H 5H), 2.68-2.78 (m, 3H),

2.89-2.94 (m, 4H), {.'3.04-3.06 (m, 2H),

3.51 (s, 2H), 4.71-4.75 (m, 1H), 6.89 (d, 1H), 7.07 (dd, 2H), 7.14- 7.27 (m,

403H), 7.41 (d, IH) ppm. MS (GJGWQW HTE, 5460MHENSSAITHIMR 3H), -

(400MHz, CD30D) 8: -0.13 (
3H), 1.09 (s, 3H), 2.39 (s, 3H
3152 (s, 2H), 4.58 & 2H), 4.7
2H); ,

(e
(3
s), 2.63-2.71.(3H, m), 2.86 (4t
Hic's s), #67-4.70 (1H, m), 6.

DR FE St B A barp7
71(34;3260; 23;34%25839 (Gﬁi l_jf'“ﬂ"))ifﬂs@ (A8 2,
A B e, A58 e ot
.95 104 (3, 829 (:OCH, B52.6 (L
8%%%3“&’);?’&? 7@2@1422%4 T8 )
7.22 {m, 2H), 7.33 {m, 1H) ppm.

MS (APCH) miz 700 [M+H]"

41

f\N/\©\
H
Ci

"HNMR (CDCls, 400MHz) 8:-0.19 (s, 3H), -
0.11 (s, 3H), 0.74 (s, 9H), 1.04 (s, 3H), 1.07
(s, 3H), 2.61-2.86 {m, 7H), 3.60 (m, 2H),
4.36 (m, 2H), 4.72 (m, 1H), 6.30 (m, 1H),
6.55 (d, 1H), 6.81 (d, 1H), 7.06-7.36 (m, 9H)
MS (APCI) m/z 874 [M+H]"

42

G

1O

=

"THNMR (CDCls, 400MHz) §: -0.19 (s, 3H), -
0.11 (s, 3H), 0.74 (s, OH), 1.04 (s, 3H), 1.07
(s, 3H), 2.61-2.86 (m, 7H), 3.60 {m, 2H),
436 (m, 2H), 4.72 (m, 1H), 6.20 (m, 1H),
6.60 (d, 1H), 6.84 (d, 1H), 7.02-7.36 (m, 9H)
MS (APCI) m/z 674 [M+H]

43

Tz

{~ /\©/Ci

THNMR (CDCls, 400MHz) &: -0.19 (s, 3H), -
0.11 (s, 3H), 0.74 (s, 9H), 1.04 (s, 3H), 1.07
(s, 3H), 2.61-2.86 (m, 7H), 3.60 (m, 2H),
4.36 (m, 2H), 4.72 (m, 1H), 6.45 (m, 2H),
7.76 (d, 1H), 7.08-7.33 (m, 9H)

MS (APCI) m/z 674 [M+H]"




MS (electrospray) m/z 684 [M-HI' 61 1HNMR (CD30D, 400 MHz) 8: -0.18

(3H, 9),

-0.01 (3H, s), 0.80 (9H, s), 1.05 (3H, S), 1.08 (3H, ), 2.43 (3H,

s), 2.62-2.72 (3H, Hi | SCH, m), 2.86 (4H, s, m), 3.51 (2H, s), 4.30 (2H,

W 2008989870 (1 H, m), 6.84 (1 H, d), 7
7.14-7.22 (6H, m), 7.36 (1L H, d). M

01- 7.04 (2H, m), 7.08¢TAB1§4}/000112
electrospray) m/z 684 [M-H]" WO

&

2005/080324 PCT/IB2005/000112 81 62 1HNMR(400MHz, CDCI3) 8:
0.00 (s, 3H), 0.13 (s, 3H), 0.95 (s, 9H), 1.27 (s, 3H), 1.29 (s, 3H),

e AN AT e w/s RN N T S T

6,

7

87 (d, 1 H), 7.06 (d, 1H),7

141-7.45 (m, 1H), 7.52 (s, 1H)

1HNMR(400MHz, CD30D) 8:

1.0
21

1

(n

e

H), 4.25 (

8 i{H (s, 3H

ANMR(400MHz, CD30D) 8:

04 (s, 3H), 1.06 (s, 3H), 2.2
1, 3H), 2.85-3.03 (M, 4H), 3.4

i4;.66-4.70 (n
ppm. MS (electrospray) m/z
1k

201(6,(4, B .25 4dis1 8H).71304(¢s 131-:), 1 07
650 §
&ngﬁy%wggé“ (FOH 8*3{59 @?h oH),
4836247 2ihh, 4HE 2r84 ’(é* 3@)3%(4121 @H.
,“fgci[é;}g@]iﬁ delr[é*zam%?@@s(m 4857 .08
Lom535)31)! 706 (’é,Hé,Hy s, )y, 7-32
s, ). 2.26 (s, 6H), 2.62-2.73 Hc CH3

SR iz 658 [MeHT"

45

TI=Z

cl

"HNMR (CDCls, 400MHz) &: -0.18 (s, 3H), -
0.10 (s, 3H), 0.73 (s, 9H), 1.04 (s, 3H), 1.07
(s, 3H), 2.59-2.86 (m, 7H), 3.59 (m, 2H),
433 (m, 2H), 4.68 (m, 1H), 6.48 (m, 2H),
6.78 (d, 1H), 7.05-7.38 (m, 7H)

MS (electrospray) m/z 708 [M+H]"

48

{~

I

Cl
N/\©:
Gl

'HNMR (CDCls, 400MHz) 8: -0.18 (s, 3H), -
0.10 (s, 3H), 0.73 (s, OH), 1.04 (s, 3H), 1.07
(s, 3H), 2.50-2.86 (m, 7H), 3.59 (m, 2H),
433 (m, 2H), 4.68 (m, 1H), 6.54 (m, 2H),
6.79 (m, 1H), 7.00-7.41 (m, 7H)

MS (electrospray) m/z 708 [M+H]"

47

i

xZ

CH
CH,

CH,

"HNMR (CDCls, 400MHz) 8: -0.25 (s, 3H), -
0.10 (s, 3H), 0.72 (s, 9H), 0.82 (s, 3H), 0.95
(s, 3H), 1.21 (s, 9H), 2.56-2.82 (m, 7H),
3.18 (m, 2H), 4.26 {m, 2H), 4.58 (m, 1H),
6.72 (d, 1H), 6.85-7.29 (m, 10H)

MS (electrospray) m/z 696 [M+H]"




tomH P 14.36 (s, 2H), 4.69
7.02-7.04 (m, 2H), 7.10 (m,

-4.71 (m, 1H), 6.85-6.87 CH3 (m, 3H),

| H), 7.15-7.22 (m, 2H), 7.38-7.39 (m, 1H)

ppm. MS (electrospray) m/z 682 [M+H]+, 704 [M+Na]+ WO 2005/080324
WRCTH1/482B05/000212 82 65 ITHNMR(400MHz, CD30D) S rel/ix¢ss/@ld)12

0.04 (s, 3H), 0.85 (s, 9H), 1

10 (s, 3H), 1.11 (s, 3H), 2.68-2.93 (m, 7H),

3.59 (s, 2H), 4.47 (s, 2H), 4.72-7.75 (dd, 1 H), 6.90 (d, N F 1H), 7.09-7.06

(m, 2H), 7.15-7.16 (m, 1H),

757 (m AH\ ppm.MS (nlnr‘frncnr

F 7.20-7.27 (m, 2H), 741742(d 1H) 7.51-

48

P

($, 3H), 0.81 s, 9H), 1.00 (t,

(m, 2H), CH
N /t f\;
N
H
F7

reparations 66 to 94 oTBDMENYB{GR 0B
H3 No Q Data 66 {-, HNMR

 (CHRGE3.400MI82)(S; 9915l71(64?<b1)3H® 0.08
B 3@? 585 35) 72488 TR 2md,
3.48 (s, 2H), 4.54 (s, 2H), 4.68 (m, 1H),
6.84 (d, 1H), 7.00-7.35 (m, 8H), 7.38 (d, 1H)
ppm.

MS (etectrospray) m/z 690 {M-H]

48

THNMR (CD30D, 400MHz) & -0.18 (s, 3H),
0.00 (s, 3H), 0.78 (s, 9H), 1.04 (s, 3H), 1.07
(s, 3H), 2.16 (s, 3H), 2.24 (s, 3H), 2.60-2.78
(m, 3H), 3.86 (m, 4H), 3.53 (s, 2H), 4.35 (s,
2H), 4.71 (m, 1H), 6.83 (d, 1H), 7.08 (m,
5H), 7.11 (m, 1H), 7.17 {m, 2H), 7.37 (s,
1H) ppm.

MS (electrospray) m/z 668 [M+H]

50

THNMR (CDs0D, 400MHz) &: -0.17 (s, 3H),
0.00 (s, 3H), 0.90 (s, 9H), 1.05 (s, 3H), 1.07
(s, 3H), 2.64-2.74 (m, 3H), 2.91 (m, 4H),
3.54 (s, 2H), 4.32 (s, 2H), 4.58 (m, 1H),
6.85 (d, 1H), 7.04 (m, 2H), 7.08 (s, 1H),
7.5 (s, 3H), 7.22 (m, 1H), 7.26 (m, 1H),
7.36 (m, 1H)

oy

10N

Iz

THNMR (CDL0D, 400MHz) 8: -0.17 (s, 3H),
0.00 (s, 3H), 0.81 (s, 8H), 1.04 (s, 3H), 1.07
(s, 3H), 2.863-2.74 (m, 3H), 2.88 (m, 4H),
3.55 (s, 2H), 4.50 (s, 2H), 4.68 (m, 1H),
6.84 (d, 1H), 7.02 (m, 2H), 7.10 (m, 1H),
7.47-7.22 (m, 2H), 7.36 (s, tH), 7.79 (m,
3H}

MS {(electrospray) m/z 774 [M-HJ




3.94 (g, 2H), 4.43 (m, 2H), 4.67 (m, 1H), 6.26 (m, 1H), 6.60 (d, 1H),
6.77-6.88 (m, 4H), 7.01 (m, 1H), 7.05 (m, 1H), 7.22 (m, 4H) ppm. MS
“észlgctsros ray) m/z 670 [M+H]+ WO 2005/080324 PCT/IB2005/000112 83
t? i{ﬁ‘%ﬁIR (CDCI3, 400MHz) 8: :0.16 (s, 3H), - H cHa 0.868P3j§/000112
0.80 (s, 9H), 1.07 (m, 3H), cHS3 2. 19 (m, 6H), 2.62 (m, 2H), 2.84 (m, 6H),
3.57 (m, 2H), 4.36 (m, 2H), 4.67 (m, 1H), 6.16 (m, | H), 6.29 (d, | H),
6.92-7.27 (m, 8H) ppm. MS (electrospray) m/z 654 [M+H]+ H 68 HNMR

52(QDCI3, 200MHzZ) 3:-0.19 (5, [3eihiiid ‘Edé)&éiﬁ f{bﬂﬂ @Zf 58.@&!3 (% lil,H)
(m, 3H), ci 2.60-2.89 (m, 8H)| 4.41 2?3 5H), 4 o

6.40 (M, 1 H), 6.78 (m, 1H), 1.8924 &3 3H) 8@1?@@ (ﬂiﬂtd Wz(éeil“*) 1.09
07 (5, SF) 110 (m 3H). H 103 (3 2F 260 0B, 287 (D
. S m m
e g R

(m, 8. '(’elacﬂﬁs(maybmr)/ZGG@@ (il +i, 7&‘)9@@1\108

(2%), 1.05 (m, 3H), 1.17.(m; 3’4?‘{"%’.5;‘ 5% (€457 50738 D A,
7.42 (s, 1H)
MS (electrospray) m/z 668 [M+H]", 666 [M-
HI
53 "HNMR (CDs0D, 400MHz) 3: -0.13 (s, 3H),

0.04 (s, 3H), 0.85 (s, OH), 1.10 (s, 3H), 1.12
(s, 3H), 2.70-2.79 (m, 4H), 2.92 (s, 3H),
{'\ﬁwﬁ' 3.61 (s, 2H), 4.45 (s, 2H), 4.74-477 (m,

o iH), 6.81 (d, 1H), 7.07-7.10 (m, 2H), 7.18
(s, 1H), 7.22-7.29 (m, 4H), 7.37 (d, 1H),

7.43 (s, 1H).
MS (electrospray) m/z 708 [M+H]"

54 - *HNMR (400MHz, CD;0D) 5 : -0.13 (s, 3H),
0.04 (s, 3H), 0.85 (s, 9H), 1.12 (s, 3H), 1.14
(s, 3H), 2.70-2.82 (m, 5H), 2.92-2.95 (m,
N /\/@ 4H), 3.44 (t, 2H), 3.48 (s, 2H), 4.74-4.77 (m,
1H), 6.90 (d, 1H), 7.06-7.10 (m, 3H), 7.14-
7.21 {m, 3H), 7.22-7.23 (m, 1H), 7.25-7.29
(m, 3H), 7.42 (d, TH) ppm.
MS (electrospray) m/z 654 [M+H]"

o




1.67 (m, 5H), 2.53 (m, 1 H), 2.68 (m, 2H), 2.87 (m, 5H), 2.97 (M, 2H),
3.46 (m, 2H), 4.66 (m, 1 H), 6.80 (d, 1 H), 6.97 (m, 2H), 7.08 (m, 1 H),
7.14 (m, 2H), 7.30 (s, | H) PPM MS (electrospray) m/z 630 [M-H]" WO
WIDOBAIBO324 PCT/IB2005J000112 84 71 0 IHNMR (CD3OE B aMbi@n112
8:-0.17 (s, 3H), {\rN 10.01 (s, 3H), ®.84 (s, 9H), 1.01 (d, 3H), 2.51 F (m,
1H), 2.66 (m, 2H), 2.87 (m, 5H), 3.46 (m, 2H), 4.53 (s, 2H), 4.67 (m, 1H),
6.80 (d, 1H), 6.95 (m, 2H), 7.01-7.15 (m, 4H), 7.22- 7.31 (m, 3H) MS

(electraspray) m/z.676 [M-HIL 72 ci ' HNMR (CD30D _400MHz)}-S:-0-17 (s

553
2H), 2.87 (m, 5H), 3.46 (m, 2
6
m
0,
(n
1k
ppm. MS (electrospray) m/z 6
400MHz) 8: -0.18 (s, 3H), H &
2.

H), H0.01 (s, 3H), 0.84 (s,

99 (m, 3H), 7.06 (m, 1H), 7|
/z 676 IM-H] 73 N Cl 1HNM
015, 3H):0 '

51

DEINVER (D 3PR, #89MAZ)181)-% s (n 3.
H).0%-78 Grptd)ed 6 py 11006S8BM, 1H),

FRCBbD B, s eooph

.004H), 36258 e HER.860(BH2H.23.87

Lgﬁgffn%?ﬁ%%?%?z%ﬁ%%ﬁ%@@? n'ég'l(ﬁ)
Ot FHIB- 708~ L ANMP. (GET32ED(m, 4H),
FPALAS B, 84 1542, HBein3H).

MS (electrospray) m/z 668 [M+H]"

56

THNMR (400MHz, CD30D) 6 : -0.12 (s, 3H),
0.05 (s, 3H), 0.86 (s, 9H), 1.09 (s, 3H), 1.12
(s, 3H), 2.68-2.78 {m, 3H), 2.88-2.93 (m,
4H), 3.60 (s, 2H), 4.51 (s, 2H), 4.71-4.74
(m, 1H), 6.88 (d, 1H), 7.05-7.08 (m, 2H),
714 (dd, 1H), 7.20-7.25 (m, 4H), 7.40 (s,
1H), 7.45-7.47 (m, 1H) ppm.

MS (electrospray) m/z 708/710 [M+H]"

57

THNMR (400MHz, CD30D) 6 : -0.14 (s, 3H),
0.04 (s, 3H), 0.85 (s, OH), 1.07 (s, 3H), 1.09
(s, 3H), 2.39 (s, 3H), 2.86-2.76 (m, 3H),
2.88-2.95 (m, 4H), 3.52 (s, 2H), 4.54 (s,
oH), 4.71-4.74 (m, 1H), 6.89 (d, 1H), 7.05-
7.12 (m, 3H), 7.16-7.25 (m, 3H), 7.35 (dd,
1H), 7.41 (dd, 1H) ppm.

MS (electrospray) m/z 720/722 [M-HT




F F (m, 1H), 2.67 (m, 2H), 2.85 (m, 5H), 3.44 (m, 2H), 4.53 (s, 2H), 4.67

(m, 1 H), 6.80 (d, 1 H), 6.94 (d, 1 H), 7.00 (d, 1 H), 7.08 (m, 1 H), 7.17

(m, 2H), 7.31 (m, 1 H), 7.41 (d, 2H), 7.59 (d, 2H) MS (electrospray) m/z
WEDZHMIEaF24V/ O 2005/080324 PCT/IB2005/000112 85 75 {~RCO/BRIBEAIRIL12

(CD30D, 400MHz) 3: -0.16 (s, 3H),8H (i 0.01 (s, 3H), 0.84 (s, 9H), 1.00

(d, 3H), 2.51 ¢~ (m, 1 H), 2.67 (m, 2H), 2.87 (m, 5H), 3.44 (m, 2H), 4.53

(s, 2H), 4.67 (m, 1H), 6.81 (d, 1H), 6.93 (d, lH) 6.97 (m 1H) 7.02 (m,

1k
58F
9k
(m
H
(e
(s

(d
2k

N 7 14 (-4 731 {(m-2
LA IBLICIE S LB R B S 4= — UL P

1, 2H), 4.53 (s, 2H), 4.67 (m

D IR

F HNMR (CD30D, 400MHz
4), 1.00 (d, 3H), 2.51 H, (m

,7.08 (M, 1H), 7.13 (m, 2H

ectrospray) m/z 710 [M-H] |
3H), H .01 (s, 3H), 0.8
2.67A4 .87 (m, 5H), 3.

. 1 H), 6.92 (d, 1 H), 7.00 (c
i), 7.31 (m, 1H),7.53 (m, 2

52 R R el
Nl ?s.??s(m,, D5 2(87 Bim), SHB%(AQQ(F(m,
2B S 300, 532 Gy il R

77N BHINMRSC B20DY, 406MH 56108 6m,

410, S0 Gr P SHEF A iy

4 53 4.67 (m, 1
3104y 30040t 2) S7213(Em ?—ﬁ-)) 4772b‘trﬁ5

R, 1H), 6.89 (d, 1H), 7.07 (dd, 2H), 7.14-
7.97 (m, 3H), 7.41 (d, 1H) ppm.
MS (electrospray) miz 646 [M+H]"

58

THNMR {400MHz, CDL0D) & : -0.13 (s, 3H),
0.04 (s, 3H), 0.85 (s, OH), 1.07 (s, 3H), 1.09
(s, 3H), 2.39 (s, 3H), 2.66-2.76 (m, 3H),
2.87-2.92 (m, 4H), 3.52 (s, 2H), 4.58 (s,
9H), 4.71-4.74 (m, 1H), 6.89 (d, 1H), 7.05-
7.08 (m, 2H), 7.11-7.13 (m, 1H), 7.16-7.31
{m, 5H), 7.40 (m, 1H) ppm.

MS (electrospray) m/z 688/690 [M+H]"

60

THNMR (CD3OD, 400 MHz) 6: -0.18 (3H, s),
-0.01 (3H, s}, 0.80 (9H, s), 1.04 (3H, s),
1.06 (8H, s), 2.44 (BH, s), 2.63-2.71 (3H,
m), 2.86 {4H, s, m), 3.53 (2H, s), 4.42 (2H,
s}, 4.67-4.70 (1H, m), 6.88 (1H, d), 7.01-
7.32 {8H, m}, 7.36 (1H, d}.

MS {electrospray) m/z 684 [M-H]

61

THNMR (CD30D, 400 MHz) §: -0.18 (3H, s),
-0.01 (3H, s), 0.80 (8H, s), 1.05 (3H, s),
1.08 (3H, s), 2.43 (3H, s), 2.62-2.72 (3H,
m), 2.86 (4H, s, m), 3.51 (2H, s), 4.30 (2H,
s), 4.67-4.70 (1H, m), 6.84 (1H, d), 7.01-
7.04 (2H, m), 7.08 (1H, bs), 7.14-7.22 (6H,
m), 7.36 (1H, d).

MS (electrospray) m/z 684 [M-H]




MS (eiectrospray) m/z 710 [M-H] .78 F 'HNMR (CD30D, 400MHz) 3: -0.16

(s, 3H), H (F F0.01 (s, 3H), 0.84 (s, 9H), 1.00 (d, 3H), 2.51 F (m, 1H),

2.67 gm, 2H), 2.87 (m, 5H), 3.44 (m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.80
Wi 293459893 (d, 1 H), 7.00 (d, 1 H), 7.05 (d, 1 H), 7.16-7. 25{HIB3H§/000112

7.30 (m, 1H), 7.56 (m, 2H) MS (eiec]trospray) m/z 710 [M-H] WO

2005/080324 PCT/IB2005/000112 86 79 CH3 1HNMR (CD30D,

400MHz) 8: -0.18 (s, 3H), N 0.00 (s, 3H), 0.79 (s, 9H), 1.00 (d, 3H), 2.27

g2 HICICI (S, 3H), 2.54 (M, 1H), z%a%{@bmﬁg Girle ) _3{;6.@0((@,’ gH)];
448 (s, 2H), 4.67 (m, 1H), 6.8%2% épz#‘&% (m, 2H), m, 1 H), 7.10

01
(d, 1 H), 7.13 (m, 2H), 7.31 (m 18- P8 dst bréy%%‘r{ﬁz Jbe [M2R;
o OH) 104 (0 3H). 257 CS o I, Do oAkl 00 B, 4
S|, , L. , , 2. S (m . m, s , G
(M, LH), 3.53 (s, 2H), 4.40 (s (El‘—'i); %—.)%%'Mé i'"ill)?’%’.)so??-{%? @é%%% 1
ML COG 1), 7060 UL Za0t ) et op anihe
. y y . ) , M. S r
[M+H]+ 81 F IHNMR (CD3OE>£W%3&H%‘%€%:’1\@§(§%%@% (ﬂ% @
3H), 0.84 (s, 9H), 1.04 (d, 3H), 577 C0(¢s, 1H), 2.85 (¢, 12H) 7888dnt H),
5Hi), 3.01 7.44-7.45 (m, 1H), 7.52 (s, 1H) ppm.
MS (APCI) m/z 650 [M+H]"

63 HNMR(400MHz, CDsOD) & : -0.18 (s, 3H),

0.00 (s, 3H), 0.81 (s, 9H), 1.05 (s, 3H), 1.08
O (s, 3H), 2.62-2.75 (m, 4H), 2.84 (s, 3H),

“ 344 (s, 2H), 4.25 (s, 2H), 4.66-4.70 (m,

O 1H), 6.83 (d, 1H), 7.02-7.39 (m, 15H) ppm.

MS (electrospray} mfz 716 [M+H]", 738

[vi+Nal”

=X

64 "HNMR(400MHz, CD30D) § : -0.15 (s, 3H),
0.02 (s, 3H), 0.83 (s, 9H), 1.04 (s, 3H), 1.06
(s, 3H), 2.24 (s, 3H), 2.26 (s, 6H), 2.62-2.73
AL (m, 3H), 2.85-3.03 {m, 4H), 3.48 (s, 2H),
e x 4.36 (s, 2H), 4.69-4.71 (m, 1H), 6.85-6.87

CH, (m, 3H), 7.02-7.04 (m, 2H), 7.10 (m, 1H),
7.16-7.22 (m, 2H), 7.38-7.39 (m, 1H} ppm.
MS (electrospray) miz 682 [M+H]", 704
M+Nal’




(m, 1 H), 3.53 (s, 2H), 4.40 (s, 2H), 4.68 (m, 1 H), 6.79 (d, 1 H), 6.94 (d, 1
H), 7.02 (d, 1 H), 7.10 (s, 1H), 7.17 (m, 2H), 7.33 (s, 1H), 7.56 (m, 3H)
ppm. MS (electrospray) m/z 728 [M+H]+ WO 2005/080324

WeQHHRR2005/000112 87 82 F 1HNMR (CD30D, 400MHz) 8pelr/i:(85/8h) 12
HF F 0.00 (s, 3H), 0.84 (s, 9H), 1.08(d, 3H), 2.57 (m, | H), 2.66 (m, 2H),
2.88 (m, 5H), 3.01 (m, 1 H), 3.53 (s, 2H), 4.40 (s, 2H), 468 (m, FFF 1
H), 6.79 (d, 1 H), 6.93 (d, 1 H), 7.01 (d, 1 H), 7.07 (s, 1 H), 7.20 (m, 2H),
7.28 (s, 1 H), 7.80 (m, 3H) I\/IQ (plpr‘tmqnm\/\ mlz 762 [M+H]+ 83.F

851 IINMR (CD30D, 400MHz) 8} - NM&(@QMHH G033, 5.6 s,

9H), 1.04 (d, 3H), 2.57 (m, 1H); 3H6:( ?"@8% §@H Shixg3 QZS:F—[YT’I,H
1H)), 3.53 (s, 2H), 4.40 (s, 2H)| 4.68 rn 1230 (d 1 %5’6 95%:
7.00 (d, 1 H), 7.08 (s, 1H), 7.165m 3888 30D 383451 4hms

(e 341@&», 2 MR@-@%P(I@d,C‘[PBCHB(B(dQ 15

> o Des O ah Do o i)

3. 37 (s, 2H), 4.36 (s, 2H), 4. 69?42@17(@17 1) 218)80.6, -1 4D, (6, 8545, 865(m,

4H), 6.92-7.00 (m, 2H), 7.06 | 7,21 (m, 2H), 7.32 (m, 1 H)
ppm. MS (electrospray) mlz 6(2 [%I]'_(% 4%% njf

MS (eiectrospray) m/z 708 [M+H] 730

[M+Na]
Preparations 66 to 94
OTBDMS
N Q!
CH, o
HO
HN
o7 TcH,
No | @' Data
86 | THNMR (CDClg, 400MHzZ) 8: -0.17 (s, 3H), -
H/OD 0.03 (s, 3H), 0.81 (s, 9H), 1.00 (¢, 3H), 1.25
I (s, 3H), 2.52-2.88 (m, 8H), 3.51 (m, 2H),

3.94 (g, 2H), 4.43 (m, 2H), 4.67 (m, 1H),
6.26 (m, 1H), 6.60 (d, 1H), 6.77-6.88 (m,
4H), 7.01 (m, 1H), 7.05 (m, 1H), 7.22 (m,
4H) ppm.

MS (electrospray) m/z 670 [M+H]




[M+Na]+ WO 2005/080324 PCT/IB2005/000112 88 85 ¢

HNMR(400MHz, CD30D) 5: -0.16 (s, 3H), H ¢ 0.02 (s, 3H), 0.85 (s, 9H),

1.05 (d, 3H), Cl 2.51-2.56 (m, 1H), 2.65-2.72 (m, 2H), 2.89- 2.92 (m, 5H),

Wé’.ﬁ%”%é‘}f‘%ﬁ%, 4.69-4.71 (m, 3H), 6.82 (d, 1 H), 6.95-7.00 (m PSTEFGH QPR
1 H), 7.11-7.20 (m, 2H), 7.33 (m, 1 H), 7.41 (d, 1H), 7.51 (d, 1H) ppm. MS
(electrospray) m/z 728/730 [M+H]+ 750/752 [M+Na]+ 86 c
1HNMR(400MHz, CD30D) 8: -0.16 (s, 3H), {\H a -0.01 (s, 3H), 0.84 (s,

B, 468471 (e o RORGR  od e gt
7 ),,7-15-7.23 (M4Ky, BEY (hHD Hy, BB, 7145 (i B)1).
ppm. MS (electrospray) m/z 6 -HI" ( ,

81-0.17 (s, 3H)s HCH 0.01 (s?%l{—%l, @1838 s%@%g@g E?n%asg:ﬁ?&@
2162-2.71 (M, 2H), 2.86-2.91 (&, HHImM3 Hd)(s4 A8) (32, 47 {ro-H1

(. 1 H), 6.81 (d. 1 H), 7.00-7,@Lygn(h Hy1f, 082808 (2. o TA T 1o,
(m, 1H), 7.19-7.22 (m, 3H), 7,31 (m, 1 H) ppm. MS (electrospray) m/z 674

[NI+H]+, 672 [M- H] WO 2005/050322TPCT/IB2005/000112 89
MS (electrospray) miz 654 [M+H[®

88 | O ‘HNMR (CDCls, 400MHz) 8. -0.19 (s, 3H), -
Hﬁm 0.15 (s, 3H), 0.73 (s, 9H), 1.11 (m, 3H),

o 2.60-2.89 (m, 8H), 4.41 (m, 2H), 4.70 (m,

1H), 6.28 (d, 1H), 6.40 (m, 1H), 6.78 (m,

1H), 7.02-7.33 (m, 8H)
MS (APCI) m/z 694 [M+H]"

69 THNMR (CDCls, 400MHz) &: -0.17 (s, 3H), -
N J/\© : 0.06 (s, 3H), 0.77 (s, 8H), 1.10 (m, 3H),

1.81 (m, 2H), 2.62 (m, 5H), 2.87 (m, 5H),

3.29 (m, 2H), 3.54 (q, 2H), 4.68 (m, 1H),

5.93 (m, 1H), 6.42 (d, 1H), 6.73 (m, 1H),

6.97-7.26 (m, 10H)

MS (electrospray) miz 654 [M+H]"

T

I

70 THNMR (CDs0D, 400MHz) 8: -0.18 (s, 3H),
/\O 0.02 (s, 3H), 0.83 (s, 9H), 0.88 (m, 2H),
1.05 (m, 3H), 1.17 (m, 3H), 1.42 (m, 1H), |
1.67 {m, 5H), 2.53 (m, 1H), 2.68 (m, 2H),
2.87 (m, 5H), 2.97 (m, 2H), 3.46 (m, 2H),
466 (m, 1H), 6.80 (d, tH), 8.97 (m, 2H),
7.08 {m, 1H), 7.14 (m, 2H), 7.30 (s, 1H)
pprm.
MS (electrospray) m/z 630 [M-H]




BS HNMR (CD30D, 400MHz) 6: -0.18 (s, 3H), 0.00 (s, 3H), 0.84 (s, 9H),
0.98 (d, 3H), 2.48 H (m, 1H), 2.60 (m, 2H), 2.80 (M, 2H), 2.85 (s, 3H),
3.50 (s, 2H), 4.66 (M, 1H), 4.80 (s, 2H), 6.93 (d, 1H), 6.98 (m, 3H), 7.06

WamoBk)s0B0 (s, 1H), 7.40 (m, 4H), 7.80 (d, 1H), 7.84 (d, 1bOTTs80tmoi12

1H) ppm. MS (electrospray) m/z 67&[M+H]+ 89 N N, 1HNMR (CD30D,
400MHz) 6: -0.18 (s, 3H), H1i0.00 (s, 3H), 0.82 (s, 9H), 1.05 (d, 3H),

2.58 (m, 1 H), 2.64 (m, 2H), 2.80 (m, 5H), 3.59 (s, 2H), 4.48 (s, 2H) 4.66
(m1H\ﬁQ’2(d 1H\GQR( 1|-|\7nQ(r11|_|\71n/o1u\ 7-20-{m

H). 7.28 (M2H), 7.31 (5, 1 H)FNMB (CRaBDs 4802 pfint7 N 3H).
& Iz 627 [M+HJ+91( E'\BF{}"NME{ £DEYD.FOANBER), Q 51

S R R N

g ;g gd :1)’ Hl—;) 6.90 I\% % IH) 71.0h,(dHD, H)f)?zl@ﬁ @1, K7 71:20 (Hh‘i) @-RBG (d
m, ppm. electrpspra +H]+ QL
(CD30D, 400MHz) S: -0.18 (5, T @é%%%(%@ﬂﬁ%ﬁ%&?ﬁbl—%%ﬁﬁd,

H), 2.58 (M, 1H), 2.61 (M, 2H).32.0m,(BHEH), 3.54 (s, 2H) 4.41 (s, 2H),

72

3

T8 E(T ’11|T)?’7§é810(51?’1i|)|j)7 go%%%‘%i%% st H% ggm

MS (electrosfitay) m/z 650 [M+HNNW(X<20@5YD8@9@MP@WIB@OOB@O@1'DZ
Sy 0.01 (s, 3H), 0.84 (s, OH), 1.01 (d, 3H), 2.51

(m, 1H), 2.66 (m, 2H), 2.87 (m, 5H), 3.46

(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.80 (d,
1H), 6.99 (m, 3H), 7.06 (m, 1H), 7.15 (m,

3H), 7.28 (m, 2H)

MS (electrospray) m/z 676 [M-HT

B\

73

N, G THNMR (CD,0D, 400MHz) 5: -0.16 (s, 3H),

H/\Q/ 0.01 (s, 3H), 0.84 (s, 9H), 1.00 (d, 3H), 2.51

& (m, 1H), 2.67 (m, 2H), 2.87 (m, 5H), 3.44

(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.81 (d,

1H), 6.93 (d, 1H), 6.97 (m, 1H), 7.02 (m,

1H), 7.14 (m, 4H), 7.26 (m, 1H), 7.32 (m,
1H) ppm.

MS (electrospray) m/z 694 [M+H]"

74

i ool

T

& THNMR (CD3OD, 400MHz) &: -0.18 (s, 3H),

m 0.01 (s, 3H), 0.84 (s, 9H), 1.03 (d, 3H), 2.51

L F (m, 1H), 2.67 (m, 2H), 2.85 (m, 5H), 3.44

(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.80 (d,

1 1H), 6.94 (d, 1H), 7.00 (d, TH), 7.08 (m,

1H), 7.47 (m, 2H), 7.31 (m, 1H), 7.41 (d,
2H), 7.59 (d, 2H)

MS (electrospray) m/z 692 [M-HJ




90 92 {11 N HNMR (CD30D, 400MHz) 8: -0.18 (s, 3H), H' I a-- Ni 0.00 (s,
3H), 0.81 (s, 9H), 1.04 (d, 3H), 2.58 (m, 1H), 2.60 (M, 2H), 2.81 (m, 11H),
3.48 (s, 2H), 4.21 (s, 2H), 4.70 (m, 1H), 6.70 (d, 2H), 6.80 (d, 1 H), 6.98
WE20950802248 (m, 5H), 7.28 (s, 1 H) ppm. MS (electrospray)RaTABBOS5/000112
[M+H]+ 93 1IHNMR (CD30D, 400M¥z) 6: -0.20 (s, 3H), N <) 0.00 (s,

3H), 0.81 (s, 9H), 1.02 (d, 3H), 2.60 H (m, 3H), 2.89 (m, 5H), 3.62 (s, 2H),
4.63 (m, 1 H), 6.80 (d, 1 H), 6.91 (d, 1 H), 7.03 (m, 1 H), 710(dd 1 H),

71R(Q ’II—I\ 7’)(\/m ’)I—I\ 7. 23{m—3H)7.58-(d-2EHN-ppm-~-M

75(e|e6t %12 (M+HF SNMEMR e PRoA0aNeRLS) 1 19 118 43 @M.
gl ) ﬂ( : % g 8; Es 9H olaéi«ég(ssm)oisﬁsﬁgﬁm , 310 1d8BHIY).2.51
H m,2H), 2.58 (m, 1 H). 2. 83 (M.7H), 3.4
3551 (s, 2H), 3.63 (m, 1 H), 4.6 é’“{m?ﬁhﬁé@é%,%ﬂ(&%& ﬁi‘i‘ %%7%2%‘
(s, 1H), 7.08 (m, 1H), 7.20 (m,(iH)2H)28.68, (&HHIphEW Sreltd)r Gsplal),
mjz 709 [M+H]+ WO 2005/08 )g@ﬁé@g@ﬂ@gg; &1 Rigparafions,
95 yg-oe S D BRE SR

5t0 102 OTBDMS H N o H3
1H), 7.14 (m, 4H), 7.31 (m, 2H) ppm.

MS (electrospray) m/z 682 [M-H]

76 THNMR (CDsOD, 400MHz) 8: -0.16 (s, 3H),

0.01 (s, 3H), 0.84 (s, 9H), 1.00 (d, 3H), 2.51
A {m, 1H), 2.67 (m, 2H), 2.87 (m, 5H}, 3.44
(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.79 (d,
1H), 6.23 (d, 1H), 7.00 (d, 1H), 7.08 {m,
1H), 7.13 (m, 2H), 7.26 (m, 2H), 7.44 (m,
2H) ppm.

-‘MS {electrospray) m/z 710 [M-H]

(m, 1H), 2.67 {m, 2H), 2.87 (m, 5H)}, 3.44
(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.79 (d,
1H), 6.92 (d, 1H), 7.00 (d, 1H), 7.04 (m,
1H), 7.13 (m, 1H), 7.20 (m, 2H), 7.31 {(m,
1H), 7.53 (m, 2H)

MS (electrospray) m/iz 710 [M-HT

‘78 'HNMR (CD3;0D, 400MHz) 8: -0.16 (s, 3H),

0.01 (s, 3H), 0.84 (s, 9H}, 1.00 (d, 3H), 2.51
{m, 1H), 2.67 (m, 2H), 2.87 {m, 5H), 3.44
(m, 2H), 4.53 (s, 2H), 4.67 (m, 1H), 6.80 (d,
1H), 6.93 (d, 1H), 7.00 (d, 1H), 7.05 (d, 1H),
7.16-7.25 {m, 3H), 7.30 (m, 1H), 7.56 (m,
2H)

MS (electrospray) m/z 710 [M-HJ

T, F THNMR (CDsOD, 400MHz) 5: -0.16 (s, 3H),
H
/©;<r: 0.01 (s, 3H), 0.84 (s, 9H), 1.00 (d, 3H), 2.51
F
F




HO Q7 HNC /O OS\CH3 95 N ci MS (electrospray) m/z 710 [M+H] H/

Cl1 96 cl MS (electrospray) m/z 742 [M+H] HF FF 97 F MS

(electrospray) m/z 742 [M+H]+ H F F CI 98 F MS (electrospray) m/z 776
VRAO%PE F F F F 99 F MS (electrospray) mlz 726 [M+H] BB 09112

F MS (electrospray) m/z 726 [M+H[*H F F F WO 2005/080324

PCT/02005/000112 92 101 F F MS (electrospray) ti/-z 726 [M+H] {H F

102 F MS (electrospray) m/z 726 [M+HI+ H f

79 | GH, THNMR (CDs0D, 400MHz) 8: -0.18 (s, 3H),
{\gj 0.00 (s, 3H), 0.79 (s, 9, 1.00 (d, 3H), 2.27
ol cl (s, 3H), 2.54 (m, 1H), 2.62 (m, 2H), 2.88 (m,
5H), 3.65 (m, 2H), 4.48 (s, 2H), 4.67 (m,
1H), 6.81 (d, 1H), 6.94 (m, 2H), 7.01 (m,
1H), 7.10 {d, 1H), 7.13 (m, 2H), 7.31 (m,
2H) ppm.
MS (electrospray) m/z 706 [M-H}

80

F

{\NU&\ -
H F
Gi

THNMR {CD30D, 400MHz) 8: -0.18 (s, 3H),
0.00 (s, 3H), 0.84 (s, 9H), 1.04 (d, 3H), 2.57
(m, 1H), 2.66 (m, 2H), 2.88 (m, 5H), 3.01

(m, 1H), 3.53 (s, 2H), 4.40 (s, 2H), 4.68 (m,
1H), 6.80 (d, 1H), 8.93 (d, 1H), 7.00 (d, 1H),
7.06 (s, 1H), 7.13 (d, 1H), 7.19 (&, 1H), 7.28 |.
(s, 1H), 7.44 (d, 1H), 7.51 (d, 1H), 7.61 (s,
1H) ppm.

MS (electrospray) m/z 728 [M+H]"

81 F

{\NwF
H =
cl

HNMR (CD30D, 400MHz) &: -0.18 (s, 3H),
0.00 (s, 3H), 0.84 (s, 9H), 1.04 (d, 3H), 2.57
(m, 1H), 2.66 (m, 2H), 2.88 (m, 5H), 3.01
(m, 1H), 3.53 (s, 2H), 4.40 (s, 2H), 4.68 (m,
1H), 6.79 (d, 1H), 6.94 (d, 1H), 7.02 (d, 1H),
7.10 (s, 1H), 7.17 (m, 2H), 7.33 (s, 1H),
7.58 (m, 3H) ppm.

MS (electrospray) miz 728 [M+H]'




F Preparations 103 to 106 OTBDMS H N J/ CH3 HO Q~

,HN\ O O/"

CH3 103 0 CH3 MS (electrospray) m/z 656 [M+H] H 104 oll~,cH HNMR

(CDC13, 400MHz) 8: -0.10 (s, 3H), {~N\0.03 (s, 3H), 0.85 (s, 9H), 1.20
Woodsi)sesdd 1.46 (t, 3H), 2.39-2.55 (m, 3H), 2.90 (s, 2H), 3.48fas24d3/000112

4.12 (m, 2H), 4.66 (dd, 1H), 6.36 (#71H), 6.52 (dd, 2H), 6.78-6.86 (m,

3H), 7.27-7.32 (m, 5H) ppm. MS (electrospray) mlz 670 [M+H]+ WO

2005/080324 PCT/1B2005/000112 93 105 t1 HNMR (CDCI3 4OOMHz) S:

a

02 (e 2N\ L1110 00

822|
(S
6,
6‘

3H), 0.80 (s,£H), 1.15 (d, 3H), (293 H3Z) (2. 3’@12 404(}1{52851)2”6682(%
(m, 4H), 2.96 (8, 3H), 3.05 (M. A kDs 349dMH), 6.93 (d, 1H), 7.01 (d, 1H),
| 7.07 (s, 1H), 7.20 (m, 2H), 7.28 (s, TH),
7.80 (m, 3H)
MS (electrospray) m/z 762 [M+H]"
83 £

FIZ\STOTT) T T EUTOY \S, 3|

), 2.60-2.80 (m,|2H), 2.90

1
b0 {d, 2H), 7.2
6 [M+H]} 166 HNMR (CDC

2@ @0, (BHBHG, 4286 (4, Eli)1)6 B04dd, :BHh)) 2 57

R T O B

E T M O ?’5*

"HNMR (CD30D, 400MHz) 6: -0.18 (s, 3H),
0.00 (s, 3H), 0.84 (s, OH), 1.04 (d, 3H), 2.57
(m, 1H), 2.66 (m, 2H), 2.88 (m, 5H), 3.02
(m, 1H), 3.53 (s, 2H), 4.40 (s, 2H), 4.68 (m,
1H), .79 (d, 1H), 6.95 (d, 1H), 7.00 (d, 1H),
7.08 (s, 1H), 7.19 (m, 3H), 7.30 (m, 2H),
7.36 (s, 1H)

MS (electrospray) m/z 712 [M+H]"

84

"HNMR(400MHz, CD;0D) & : -0.15 (s, 3H),
0.03 (s, 3H), 0.86 (s, 9H), 1.04 (d, 3H), 2.26
(s, 3H), 2.37 (s, 6H), 2.50-2.55 (m, 1H),
2.63-2.71 (m, 2H), 2.84-2.91 (m, 5H), 3.87
(s, 2H), 4.36 (s, 2H), 4.69-4.71 (m, 1H),
6.80 (d, 1H), 6.85-6.86 (m, 4H), 6.92-7.00
(m, 2H), 7.06 (m, 1H), 7.12-7.21 (m, 2H),
7.32 (m, 1H) ppm.

MS (electrospray) mi/z 668 [M+H]", 690
[M+Nal




4H), 4.55 (m, 1H), 5.85 (m, 1H), 6.40 (d, 1H), 6.60 (dd, 1H), 6.85 (d, 2H),
6.95 (d, 2H), 7.20-7.30 (m, 6H) ppm. MS (APCI) mtz 654 [M+H]+
Preparation 95 - 102: not purified by column chromatography. Preparation

WRRPOSHREIHOR)-2-[((2R)-2-{4-(Benz yloxy)-3- [(methylsulfonyBCETB2005/000112
amino]phenyl}-2-{[tent- butyl(d|methy§)5|IyI]oxy}ethyI)amlno]propyl}
phenyl)-N-(2,3-dihydro-1 H-inden-2-yl)acetamide OTBDMS HH N\O 1/
OH3 HN O S O/ \cH3 The carboxylic acid of preparation 26 (200mg,

g5 0]3Zmmol) wasadded 10 a_ Sphyfiqry R Z0axfxYbsaeyigzate 1o/ tiatH),
(48mg, 0.36mmolk;1-(3- 10 dlmethylamlnopro )-3-ethylcarbodiimide

hy droﬁhlorl4mg 0.42mmdéH0 dgyAint (8 484£H),
PCTOS005000112 94 0.4 . ﬁ%‘z”g%“&@ by iy T
C mmal) in met e
reaction mixture was stirred 2r§3n(f‘?er$1‘6§ %tug P%é%énh |‘%{f%is a(ﬁﬂg{é
concentrated in vacuo. The resittjesveas(@attiogeebbr00egn, HYy) ddesate
and water and the organics s¢ ara ( ne H,{nf te),and
concentrated in vacua. The re %ﬁa i?fn?ba 2 g}?ﬂ% ‘?}%n
chromatography on silica gel emﬂﬁqdvlﬂﬁmﬁlﬁértdnéhh)amwmnethanol 90:1
to 98:2 to yield the title product C 3, )
-0.15 (s, 3H), 0.00 (s, 3H), 0.8 EI%% t@%ﬁ% SI%QZ ﬁ%ﬁ@gH){ﬁ% :]34%
(m, 2H), 3.28 (m, 3H), 4.73 (m @QVWWSQH) 5.75 (m, | H), 6.91-7.11

(106 2-Cu2R) 21 2R) 2.4 N T TR,
N -0.01 (s, 3H), 0.84 (s 9H), 2.53-2.59 (m,
1H), 2.64-2.72 (m, 2H), 2.87-2.93 (m, 5H),
i 3.55 (s, 2H), 4.48 (s, 2H), 4.68-4.71 (m,
1H), 6.81 (d, 1H), 6.94-6.96 (m, 1H), 7.01-
7.02 (m, 1H), 7.15-7.23 (m, 4H), 7.32 (m,
1H), 7.43-7.45 (m, 1H) ppm.
MS (electrospray) m/z 692 [M-HJ

H

87 | a THNMR{400MHz, CD20D) & : -0.17 (5, 3H),

Hf\@;ﬁa 0.01 (s, 3H), 0.84 (s, 9H), 2.53-2.58 (m,
1H), 2.62-2.71 (m, 2H), 2.86-2.91 (m, 5H),

3.52 (s, 2H), 4.32 (s, 2H}, 4.69-4.71 {m,

1H), 6.81 (d, 1H), 7.00-7.01 (m, 1H), 7.07-

7.08 (m, 2H), 7.14-7.15 (m, 1H), 7.18-7.22

{m, 3H), 7.31 {m, 1H) ppm.

MS (electrospray) m/z 874 [M+H]", 672 [M-

HT




amino]phenyl}-2-{[tent-butyl(dimethyl)silyljoxy}ethyl)amino]propyl} phenyl)
-N-(2-methoxybenzyi)acetam ide OTBDMS ~NN ~O/CH3 OHCEO 3
/HNC o s 0'\CHS 15 The title compound was prepared by a method
waiilaydsibat described for preparation 107 using the carbasylienaeidsfii2
preparation 26 and 2- methoxybenzflamine. 1IHNMR (CDCI3, 400MHz) 6:
-0.15 (s, 3H), 0.00 (s, 3H), 0.85 (s, 9H), 0.99 (m, 20 3H), 2.73 (m, 8H),

109:

[(r
ami
94

prepared by a method similar

th
4(

3.65 (s, 3H) 4.38 (m, 2H), 5.08 (m, 2H), 6.02 (m, 1H), 6.77-7.08 (m. 7H)
551 [ ‘ :

3y
JCROgtést- amylwaﬁe(mmm@@}(@thw) 2.48

Tttt ie o

18tthaB s (it ). G&élf!i\arﬁtibrﬂﬁf)] (8stig):

e carboxylic acid of prepara |grg§6(3ndm néym;;@ NME@( CH3y),
OMHz) S: -0.17 (s, 3H), 0.0 %s 3H), 0. 8 9H), 0.96 %P

.66-2.91.(m, 8H), 4.40 (m, 2
01 (d, 1 H), 7.04 (m, 3H), 7.

H %%éS(mﬂih)"fsf@@?((‘ﬁq v ) 5 -é*:@ (H% )
2% 61,(8H)HE 4008 R H)HY Hzdm, 1 H) ppm.

MS (electrospray) miz 676 [M+H]"

89

<, N
W

"HNMR (CD;0D, 400MHz) &: -0.18 (s, 3H),
0.00 (s, 3H), 0.82 (s, 9H), 1.05 (d, 3H), 2.58
(m, 1H), 2.64 (m, 2H), 2.80 (m, 5H), 3.59 (s,
2H), 4.48 (s, 2H), 4.66 (m, 1H), 6.93 (d,
1H), 6.98 (d, 1H), 7.03 (d, 1H), 7.10 (s, 1H),
7.20 (m, 2H), 7.28 (m, 2H), 7.31 (s, 1H),
7.78 {t, 1H), 8.45 (d, 1H) ppm.

MS (electrospray) miz 627 [M+H]"

80

m

E\“ﬁ |
‘ O/IVF

"HNMR (CD;0D, 400MHz) &: -0.18 (s, 3H),
0.00 (s, 3H), 0.82 (s, 8H), 1.04 {d, 3H), 2.58
(m, 1H), 2.64 (m, 2H), 2.84 (m, 5H), 3.51 (s,
2H), 4.38 (s, 2H), 4.68 (m, 1H), 6.78 (d,
1H), 6.90 (d, 1H), 7.01 (d, 1H), 7.03 (s, 1H),
7.20 {m, 4H), 7.30 {m, 3H) ppm.

MS (electrospray) m/z 710 [M+H]"

o1

i~

N\ 7

CN

THNMR (CD;OD, 400MHz) 5: -0.18 (s, 3H),
0.00 (s, 3H), 0.82 (s, OH), 1.04 (d, 3H), 2.58
(m, 1H), 2.61 (m, 2H), 2.91 (m, 5H), 3.54 (s,
2H), 4.41 (s, 2H), 4.70 (m, 1H), 6.80 (d,
1H), 6.98 (d, 1H), 7.02 (d, 1H), 7.08 (s, 1H),
7.18 (d, 1H), 7.21 (d, 1H), 7.30 (s, 1H), 7.40

| (d, 2H), 7.61 (d, 2H) ppm.

MS (electrospray) m/z 650 [M+H]"




MS (APCI) : m/z 716 [M+H]+ Preparation 110
2-(3-{(2R)-2-[((2R)-2-{4-(benzyloxy)-3-[(methylsulfonyl) 10
amino]phenyl}-2-{[tert-butyl(dimethyl)silyijloxy}ethyl)amino]propyl}

wghanyl)sbsi2-phenylethyl)acetam ide OTBDMS N~ N CH G 3hiNoe@i12

31- 1\ nQA(Q QH\ ﬂQR(t

~ S 0/ CH3 The title compound wastprepared by a method similar to that
described for preparation 107 using the carboxylic acid of preparation 26

and 15 phenethylamine. IHNMR (CDCI3, 400MHz) S: -0.17 (s, 3H), 000
(c‘

3H). 2.63-2.88 (m SHY 343 lm l:l-l

92 (h

0w o

7,49 (m, 1
rotected alcohol (0.075mmo

water (300L). The reaction
efore being allowed to cool

ethanol:water (2ml, 1:1 by
roduct precipitated the reac

2H). 5.47 (mHNMR 6800, AMIL ¢ -8 fﬁi@'d}u

n b

4H), 7.40 (@lﬁ B NS ARE)(BYBHE0 [Mr-d] 512D 753
2005/080324 PCTYIB2005/000112 9%

17 K Wad Hi

plution treated with a solutiop(ef arinéradns{lEpide AG g, &i@ @mh{dl)

ot il

Fecipitated the reaction mixtiifHyas Idésed ldhdmashed W|th

IOI’]

LR A= A -

R Atk S 4e
tir egaa 503

e. 1fa S?)hd uc’[ %O%S

%E?ﬁlégvﬁ 5%&2%% @Lalcf urcl)oand

93 the residue
wiith dic @
- T

9

rified by column
ethane:methan
ield the title produc

%%@?s ammanigy(98:8i9)chawipgd 42 2 60

‘HNMR e GrapHp Aididitca: g6l 20utmg3H),

(m 3H), 2.80 (m, 5H), 3.62 (5, 2H), 4.63 (m,
1H), 6.80 (d, 1H), 6.91 (d, 1H), 7.03 (m,
1H), 7.10 (dd, 1H), 7.18 (s, 1H), 7.20 (m,
2H), 7.23 (m, 3H), 7.58 (d, 2H) ppm.

MS {electrospray) m/z 612 [M+H]"

1 984

H

THNMR (CD3OD, 400MHz) &: -0.18 (s, 3H),
0.00 {s, 3H), 0.81 (s, 9H), 1.04 (d, 3H), 1.48
(m, 2H), 1.80 {m, 2H), 2.14 (m, 2H), 2.58
(m, 1H), 2.63 (m, 2H), 2.83 (m, 7H), 3.42 (s,
2H), 3.51 (s, 2H), 3.83 (m, 1H), 4.63 (m,
1H), 6.80 (d, 1H), 6.93 (m, 2H), 7.03 (s,
1H), 7.08 (m, 1H), 7.20 (m, 1H), 7.25 (m,
6H) ppm.

MS (electrospray) m/z 709 [M+H]"




Alternatively, the following process can be used for the preparation of
examples 1to 77. A solution of the appropriate protected alcohol from
preparation 30 to 15 106 (25.4mmol) in methanol (450ml) was treated
WHigeE/88ston of ammonium fluoride (6.6g, 178mmol) in wateri2@nsipoo112
and the resulting solution heated to?40C for 24 hours. The reactions
mixture was cooled to room temperature an the precipitate filtered and
washed with methanol : water (50 50 by volume, 100m|) The solid was

PI?EUD Léicrijsl \J.JUIIIJ.) dTI'U IICGLCU LU U\)b IUI JU LU IIIIIIULUD,
op%( {880m !Femperature and filtered, washing the solid with diethyl
ether (50m1EF&df§stallisation from aqueous pyridine (1:1, 150m1) gave

the desired ompnd Example 1:

bl

HH3C)-CH > S 30 (0.075mmol) was
dissolved ingthanol (4m|) and the solution WO 2005/080324
PCT/'T%Q@S/OOOHZ 97 treated with a solution of ammonium fluoride
(16mg d)”43m|°qo|) in water (SOOL) The react|on mixture was then stirred
at 50C for 18 hours hefore

95|-h {5
by
dig

gé/l [dthetitie FHEOGUC[ as a Colotyie

BNV
1.6 ey

-2.93 (m 7H),3 3 (s, 3H) 4.3 (m 2H)
.2-7.28 (m, 10H), 7.37 (m, 1H) 10 MS
(electrospray “iExample 2:

2- nydroxy-3-[(methylsulfonyl)amino]
97 MS (electrospray) miz 742 [M+H]"
98 MS (electraspray) miz 776 [M+H]"
99 MS (electrospray) miz 726 [M+H]

100 3 MS (electrospray) m/z 726 [M+H]
SN ;Z
N
H
F




phenyl}ethyl)
amino]-2-methylpropyl}phenyl)-N-(4-methoxybenzyl)acetamide OH / II
01C'H3 H3C CH3 O HO HNII ,0 O S~CHS3 15 Preparation 31

WO £650308d) was dissolved in ethanol (4m1) and the solutiop~tFgatgsk s 2
a solution of ammonium fluoride (16mg, 0.43mmol) in water (300L). The
reaction mixture was then stirred at 50C for 18 hours before being
allowed to cool to room temperature. The reaction mixture was

1041 20 silica geteluting with die

(98:2:0_chan g to 90:10:1) to yield the title product as a colourless solid.
'HNME (C, 400MHz) 8:]1.04 (s, 3H), 1.07 (s, 3H), 2.65-2.89 (m,
7H), 3.52 (5:2F)-3.76 (s, 3H), 4.29 (s, 3H), 4.60 (m, 1H), 6.92 (m, 3H),

6.98:7.20 (m, .7H), 7.35 (m, 11H) ppm. 25 MS (electrospray) m/z 556
100+H]+ WO 2005/680324 PCTMBetsstoeearey) ouasapibie ]
! R-2:Hytrexy-2-{4-hydroxy-3-[(methylsulfonyl)amino] phenyl}

2-(3 R)-R

ethyl)&min e@ ethyipropyl}phenyl)-N-(2-methoxybenzyl)acetamide OH

NIN H,C CH3*0 O'fHO C H HNC ,0 O" S 'CHS3 Preparation 32
(O-075mmuat) dissotved-inethanot-(dmt-and-the-sotutiorm—5-treated

P% f?ggh?igrg%F%rmmum fluoride (16mg, 0.43mmol) in water (300L).

The reactionGhhB&ifi® was then stirred at 500C for 18 hours before being

allowed to cdot to r}@om temperature. The reaction mixture was

coneéntrated Inwacuoyand the resigdue purified by column chromatography
on ¢
HO
‘HN._ 2
8
O// \CHs
103 o OFs MS (electrospray) miz 656 [M+H]"
H
104 0" cH, THNMR (CDCls, 400MHz) & -0.10 (s, 3H),
6y 0.03 (s, 3H), 0.85 {s, 9H), 1.20 (m, 3H),
" 1.46 {t, 3H), 2.39-2.55 (m, 3H), 2.90 (s, 2H),
3.49 (s, 2H), 4.12 (m, 2H), 4.68 (dd, 1H),
8.36 {d, 1H), 6.52 {dd, 2H), 6.78-6.86 (m,
3H), 7.27-7.32 {m, 5H) ppm.
MS (electrospray) miz 870 [M+H]




10

10 changing to 90:10:1) to yield the title product as a colourless solid.

'HNMR (CD30D, 400MHz) S: 1.04 (s, 3H), 1.07 (s, 3H), 2:65-2.91 (m, 7H),

3.56 (m, 2H), 3.71 (m, 3H), 4.35 (m, 2H), 4.42 (m, 1H), 6.81-7.23 (m,
wkdhs/ds@std{m, | H) MS (electrospray) m/z 556 [M+H]+ 15 Example diooiiz

N-(2-Ethoxybenzyl)-2-(3-{2-[((2R)-243ydroxy-2-{4-hydroxy-3-

[(methylsulfonyl)

amino]phenyl}ethyl)amino] -2-methyipropyl}phenyl)acetamide OHH N N
H3C CH3 00, HO CHZCH3 HNC [0 0% CH3 Preparation 33 (0.075mmal)

10%ady ethanol (4ml) drtiR (oRGkn 40N dWithQR SGlubbh,
of amﬁim@oride (16mg, Gigniol:in w%t@ro (@QOQH Thp {ga&yo%H]

mijxture was then stirred at 50C for 1g§hours before "being aIIowed to coo

to]room temperature. The reacfoptridtir&watvE-B0chais(mr4H), 2.80

PET/1IB2005/000112 99 conceyrag i y}a;gqompdﬂt@ resigys, pemfiesl by
cdlumn chromatography on s hcarﬁrlﬁ eIutlng with

dichloromethane:methanol:0.88 onfa 828 ERantify 8280 M. 144
yield the title product as a colowlegs(golitk 1 HANBORGSD 3O, 8 OMUHZ LS,

1.04 (s, 3H), 1.07 (s, 3H), 1.33 53 (m, 2H),

4.01 (q, 2H). 4.36 (s, 2H), 4.61 rgﬁ'?&.,%%% %ggf%ﬁ”@%@ 22 (m,
7H) 7.35 (m, 1H) ppm. MS (e mqmaypwmgym{mm [Ebeaﬂ‘lple 5:

QA2 _[{(DOD)

T é’f#%eihiy“ié R e A S e

e |[OH\N/~1\N-a H3 0.05 (s, 3H), 0.80 (s, 9H), 1.15 (d, 3H), 1.95
{m, 2H), 2.30-2.70 (m, 2H), 2.60-2.75 {m,
4H), 2.80 (s, 3H), 3.05 (m, 1H), 3.40 (m,
4H), 4.55 (m, 1H), 5.85 (m, 1H), 6.40 (d,
1H}, 6.60 (dd, 1H), 6.85 (d, 2H), 6.95 (d,
2H), 7.20-7.30 (m, 6H) ppm.

MS (APCI) miz 654 [M+H]*

Preparation 95 — 102 : not purified by column chromatography.

Preparation 107 : 2-{3-{(2R}-2-{{2R)-2-{4-{Benzyloxy}-3-[(methyisulfonyi)
amino]phenyl}-2-{[tert-butyl{dimethyl}siiylloxy}ethyl)amino]lpropyl}
phenyl}-N-(2,3-dihydro-tH-inden-2-yl)acetamide

OTBDMS

w/m

The carboxylic acid of preparation 26 (200mg, 0.32mmol) was added to a
solution of 1-hydroxybenzotriazole hydrate (48mg, 0.36mmol), 1-(3-
dimethylaminopropyi)-3-ethylcarbodiimide hydrochioride (74mg, G.42mmot!), N-
ethyldiisopropylamine  (226ul, 1.26mmal}) and indan-2-ylamine (51mg,

O CHs
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H3C H3 HO HNC ,0 S 01 \CHS3 Preparation 34 (0.075mmol) was

dissolved in ethanol (4ml) and the solution treated with a solution of

ammonium fluoride (16mg, 0.43mmol) in water (300L). The reaction
Whixt0g@8a8 then stirred at 50C for 18 hours before 15 beingatiowmdsiooo112

cool to room temperature. The reacfibn mixture was concentrated in

vacuo and the residue purified by column chromatography on silica gel

eluting with dichloromethane:methanol:0.88 ammonia (98:2:0 changing to

0 Jomiy B XA R A L G PSR So T oilee i
roBIT HéMpBELMe3H(mM B2RYUES A (hin R )cEZertratat Y6V ym, T residue

s OEAAGISY TN doFP Ry <RI 5P UREPIRY PYEACE Wit

driega Py Hsttohgte) ANy deorgerimirdnyis RSKA) aRtigoTesiue was

pm@W'}eg;ryDaéBiUR]#'WFUM&%%%%@'R?”Y%N'(4§[Ti1@éhy"%%ﬁ‘zy|éﬁﬁﬁ@mi%th
‘WO 2005/080324 PCT/IB2005/000112" 100 offGH3 N~ TN\ 0 H3C CH3

dighlgrermsithenemstsanniPPicppain i 3ete BrestiimbPadetdidR@d in

"HARGIABOL) 20aNIe-$QULIDR stigated With@ aoluiion 9faMEBIYM.99 (m,
quorid% €16r%) O.43mr20|séin Wa'[r(égr (3(%0L .Tf?éjreq;%tionﬁ?xtumas the(r?‘!

3kikrredatBoBHort hitrLbbfore t Gointialbad o b o I6dm: 2H). 5.75
(rempgratrer Thereamian madyrm,\8ap mencentrated in vacuo and the

resi ur'figdé_p olumn chromatography on silica gel eluting with
M&zﬁ%QMH # .mm‘gnoLO.SS ammonia (98:2:0

Preparation 108: 2-(3-{(2R)-2-[{{2R}-2-{4~(benzyloxy}-3-[{methylsuifonyl}
amino]phenyl}-2-{[tert-butyl{dimethyl)silyljoxylethyljaminojpropyl} phenyl)
-N~{2-methoxybenzyl)acetamide

OTBDMS
H H
N N
LT
P CH o o
0 P H,C™
HN._ ,©

%
o/’S\CHs

The title compound was prepared by a method similar to that described for
preparation 107 using the carboxylic acid of preparation 26 and 2-
methoxybenzylamine.
THNMR (CDCls, 400MHz) 8: -0.15 (s, 3H), 0.00 (s, 3H), 0.85 (s, 9H), 0.99 (m,
3H), 2.73 {m, 8H), 3.65 (s, 3H), 4.38 (m, 2H), 5.08 (m, 2H), 6.02 {m, 1H), 6.77-
7.08 (m, 7H}, 7.12 {m, 4H), 7.4C (m, 5H) ppm.
MS (APCY) m/z 746 [M+H]"

Preparation 109: N-benzyi-2-(3-{(2R)-2-{{(2R)-2-{4~(benzyloxy)-3-
[(methylsulfonyljaminclphenyl}-2-{{tert-butyi{dimethylsilyljoxy}ethyl)

aminojpropyfiphenyljacetamide
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changing to 90:10:1) to yield the title product as a colourless solid. 'HNMR
(CD30D, 400MHz) S: 1.04 (s, 3H), 1.07 (s, 3H), 2.26 (s, 3H), 2.65-2.86
10 (m, 7H), 3.56 (m, 2H), 4.29 (m, 2H), 4.62 (m, 1H), 6.84 (d, 1H),
wWisPodwddsm, 9H), 7.369m, 1H) ppm. MS (electrospray) m/za4QdMaddliti12
Example 7: 93
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino] 15
phenyl}ethyl) amino]-2-methylpropyl}phenyl)-N-(2-methylbenzyl)acetamide
OH NN H3C CH3 O CH3 HO HNC ,0 6"S\C'H3 Preparation 36

once ey e by cdﬂjmn chromatography
ica g@ eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
O OOS/OSOBZAJ\PCTﬁB2005/000112 101 changing to 90:10:1) to yield
the title product as @%BI@Hrless solid. 'HNMR (CD30D, 400MHz) 8: 1.04
(s, 3H), 1.07 (s, 3|9) 2.26 {s, 3H), 2.65-2.86 (m, 7H), 3.56 (m, 2H), 4.29

THE i) c&rﬁgd@ﬂhdlbdésﬁgﬁéddreﬁd*bﬁ@%&ﬁad%mﬂld} H3BAM dddd)ibem for
PSRRI SRR R G50 8 AR ALRRG R e aviamine.
1mhm—yl}@kbwmaaquI-&mtkwproaylmhﬁr%%'\'(éS%Btfwl&@ﬂﬁylmmﬁn
Sl%H% 66'& '?”(\'m\ é'{f)c X (M, 2H), 4.69 (m, 1H), 5.07 (m, 2H), 5.81 (m, 1H),
6.91 (d, 1H), 7.04 (m, 3H), 7.24 (m, 6H), 7.40 {m, 6H), 7.52 (m, 1H) ppm.

MS (APCI) : m/z 716 [M+H]"

Preparation 116 : 2-{3-{(2R}-2-[{(2R)})-2-{4-(benzyloxy)-3-[(methylsulfonyl}
amino}pheny!}-z-{{terﬁ-buty!(dimethyi)siEyf]oxy}e{hyi)amino]propyE}
phenyl)-N-{2-phenylethyljacetamide

OTBDMS

YUY\/@

The title compound was prepared by a method simitar fo that described for

OCH

preparation 107 using the carboxylic acid of preparation 26 and
phenethylamine.

'MNMR (CDCls, 400MHz) 8: -0.17 (s, 3H), 0.00 ks, 3H), 0.84 (s, 9H), 0.98 (t,
3H), 2.63-2.88 (m, 8H), 3.43 (m, 5H), 4.69 (m, 1H), 5.07 (m, 2H), 5.47 (m, 1H),
6.93 (m, 2H}, 7.06 (m, 5H), 7.16 (m, 4H), 7.40 (m, 5H), 7.49 (m, 1H) ppm.

MS (APCH) m/z 730 [M+H]"
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HO HN/O CS O/\CH3 10 Preparation 37 (0.075mmol) was dissolved in
ethanol (4m1) and the solution treated with a solution of ammonium
fluoride (16mg, 0.43mmol) in water (3004L). The reaction mixture was

wibepsiggadsat S0C for 18 hours before being allowed to coglt@ 4R 006112
temperature. The reaction mixture was concentrated in vacuo and the

residue purified by column chromatography on 15 silica gel eluting with

dichloromethane:methanol:0.88 ammonia (98:2:0 changing to 90:10:1) to

yield the title product as a colourless solid. 'HNMR (CD30OD, 400MHz) 8:
Expowles3H?1.07 (s, 3H), 2.26 (s, 3H), 2.65-2.86 (m, 7H), 3.56 (m, 2H),

4.29 (m, 2H), 4.62 (m, 1 H), 6.84 (d, 1 H), 6.98-7.22 (m, 9H), 7.369m, 1

H) ppm. 20 MS (electrosprayg m/z 540 [M+ng+ Example 9:
Thy-gnaronain slpirsies R (RGO MGy MR- dissari R efhanc! (4ml)
andmgiBylsuiliasy) arsinetphemlethybamdmob-apslneryfinbany (16mg,

Jacetamide WO 2005/080324 PCT/1B2005/000112 102 OMe OH /OMe

0480l paeeHE KO AR o8\ @idUB?aiaratisi SHIE0 Al mmét for
18\/\4@&@5%&%@ iﬂeg?’ﬁ@aééﬂi»(é% %Sm;th@ MQ@@E&&?@Q!‘WHH a selidiondefuct
ammonium fluoride (16m 43mmaq)) in water uL). The reaction.
DA Ao SR BT TSt BB BN oo g water
(2maplitd ropmdiempitatygies The tidactiompuyhuieivas mantetipatetbitated the
reé/g 188 ?nrg%gilg 5&%‘%&8&'@?5%8){“09%@8 %ﬂ%om%t?é‘é%%h p%?‘iﬁed by column
chromatography on silica gel eluting with dichloromethane:methanol:0.88

ammonia {98:2:0 changing to 80:10:1) to yield the title product.

Alternatively, the following process can be used for the preparation of examples
1 to 77. A solution of the appropriate protected alcohol from preparation 30 to
106 (25.4mmal) in methanol (450ml} was treated with a solution of ammonium
fluoride (6.6g, 178mmol) in water (200ml) and the resulting soiution heated to
40°C for 24 hours. The reactions mixiure was cooled to room temperature an
the precipitate fitered and washed with methanol : water (50:50 by volume,
100mtl}. The solid was suspended in ethanol (150mi) and heated to 65°C for 30
minutes, cooled to room temperature and filtered, washing the solid with diethyl
ether (50mi). Recrystallisation from agueous pyridine (1:1, 150mi) gave the
desired compound.

Exampie 1: N-Benzyl-2-(3-{2-{({2R)-2-hydroxy-2-{4-hydroxy-3-[{methylsulfonyt)
amino] phenylilethyl)aminol-2-methylpropyi}phenyljacetamide

OH
Y H
N M
Haw
HO

HN._ %

7T,

Preparation 30 (0.075mmol) was dissoived in ethanol (dml) and the solution
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silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
changing to 90:10:1) to yield the title product as a colourless solid.
"1HNMR (CD30D, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.66-2.90 (m,

wihen3/6320 (M, 2H), 3.68 (s, 6H), 4.28 (s, 2H), 4.62 (M, 1151 iRiSiR 12
(m, 4H), 7.00-7.21 (m, 6H), 7.38 (my71 H) ppm. MS (electrospray) m/z 586
[M+H]+ Example 10:

N-(2,4-Dimethoxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3- 15
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetam
trejiedOowWiie® eomdiny Kf wmmwmdﬁw@eo(@@mw@-ﬁ@ﬂwﬁtiah yagier

(mg%ggnwﬂ@'}m&iﬁwmé%%h(%g@rﬁ thg-golisiondrasind Witkore

tion of ammonium fluoride (16mg, 0.43mmol) in water (300uL). The

beisgctiPwrgtute weapthdd SReaY ABBVETBEES hbhes KefsOROMHE Was

coftned:ieiGrol iR ieomdehpealidif: PhATEAHIPRANIKHIeN@atography on
_concentrated in vacuo and the residue purified by column chromatogr('ag%hg_
Silgh Wes 2068324 P C FIRISBIEHB EEmEdRRURL 581 RS Win (0620

oh@iﬁ%@%qm;elmﬁ@eém@WM@hﬁ?amlammaqta §28:2c0imlvinginglia. 90:10:1) to
ield the title product as a colourles id. THN (CD30D, 400 :
R o PG BEL o 1) Bed U AL oRde et 53
(s A28 (2. 8F o, OR1{ . BBIY b, 4B {0 6 18406, 45, 1B2-B.35 (B (dOHY) 7.37 (m,

.00-7.21 (m, 6H), 7.35 (m, 1 H) MS (electrospray) m/z 586 [M+H]{
xample 11:

MSH{@ & Rismthpxytie 528 RAABI{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl

amino]-2-methylpropyl}phenyl)acetamide OMe OH\N\N\ ( OMe
Example 2: 2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyhamino]

phenyilethyl) amino}-2-methyipropyliphenyl)-N-(4-methoxybenzyl)acetamide

O
OH " = ‘ CH,
N No_ A
HO
N C
//g\CH3

Preparation 31 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300pl.). The reaction mixture was then sfirred at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was
concentraied in vacuo and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanc:0.88 ammonia (98:2:0
changing to 90:10:1) fo yieid the title product as a colourless solid.

'HNMR (CD30OD, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.65-2.89 (m, 7H), 3.52
(s, 2M), 3.76 (s, 3H), 4.29 (s, 3H), 4.60 (m, 1H), 6.92 (m, 3H), 8.98-7.20 (m,
7H), 7.35 {m, 1H) ppm. '

MS (electrospray) m/z 5566 [M+H]"
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HSC CH, O HO HNC 00 S 10 0// "OH3 Preparation 40 (0.075mmol) was
dissolved in ethanol (4m1) and the solution treated with a solution of
ammonium fluoride (16mg, 0.43mmol) in water (300L). The reaction
wixdsreswaas then stirred at 50C for 18 hours before being afloyweghigsGoe! 12
to room temperature. The reaction m#ixture was 15 concentrated in vacuo
and the residue purified by column chromatography on silica gel eluting
with dichloromethane:methanoi:0.88 ammonia (98:2:0 changing to
90:10:1) to yield the title product as a colourless solid. 1HNMR (CD30D,

Exa0upieiz)B: 1 243 23R )62 iy depyy-2-66DydomrSridnetisisyliprtjgmino]
phérg@(ée @ﬁ ﬁ@a@@%y&?ﬁ%%@@%ﬁ%éﬁﬁ%ﬁwaﬂéﬁa@@e

7.20 (m m, 1H) MS (electrospray) m/z 586
[M+H]+ Exarmple 12:

HN(;"\( 0 ® O\CH3 Preparation 41 (0.075mmol) was dissolved in ethanol
(4m1) a;,ﬁdép‘e solution treated with a solution of ammonium fluoride
(16m§, 0.43mmol) in water (3004L). The reaction mixture was then stirred

F’l@ 2o Ao 38 henmshelanepakeissaliauer tethaablo(ream dampeeabsiation
e reaction mixture was concentrated. in \( u?1%nd th% rffggr%% !?urlfled

trqﬂﬁ%wﬁh @rgﬁ{%g)&a%ﬁqu}gnomum fiuon mg, in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before

being allowed to cool fo room temperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanol:.0.88 ammonia (98:2:0
changing to 90:10:1) to yield the title product as a colouriess solid.

THNMR (CD20D, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.65-2.81 {m, 7H), 3.56
{m, 2H), 3.71 (m, 8H), 4.35 (m, 2H), 4.42 (m, 1H), 6.81-7.23 (m, 10H), 7.37 (m,
1H)

MS (electrospray) m/z 556 [M+H]"

Example 4: N—(ZfEthoxybenzy[)Q—(3-{2~[((2R)—2~hydroxy—2—{4~hydroxy—3~
[{methylsulfonyl) aminolphenyljethyl)amino]-2-methylpropyliphenyljacetamide

H
N
HO CH CH,
HN ©

o7 TCH,
Preparation 33 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solufion of ammonium fluoride (16mg, 0.43mmol) in water
(300pl). The reaction mixture was then sfirred at 50°C for 18 hours before

being allowed to cool to room temperature. The reaction mixture was
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silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
changing to 90:10:1) to yield the title product as a colourless solid. 'HNMR
(CD30D, 400MHz) S: 1.04 (s, 3H), 1.07 (s, 3H), 2.66-2.91 (m, 7H), 3.54
Wi 5 0&bR44.37 (m, 2H), 4.62 (m, 1H), 6.84 (d, 1H), 7.00-7 261k hoo112
7.36 (m, 1H) MS (electrospray) m/2%60 [M+H]+ Example 13:
N-(2-Chlorobenzyi)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3- 15
[(methylsulfonyl)
amino]phenyilethyl)amino]-2-methylpropyl}phenyl)acetamide OH N N
cqnertiegiefotragerHate foeGositie PrefsrhincaB PEFRMBIPG/aEhY on
sifitesopgd @xlﬁthgr\q}\{ﬂm mc%ﬂggﬁ?ﬁe‘iﬁ'éﬂ@mématﬁgé@\mh% aQlninneof (98:2:0
ammoniu ride (16mg, 0. mol),in water . The reaction
CHATIANG Wa O S BB P IRGh Ao R B SRS g Bowed to
'HIQRIRO(CTO TEMDENiEE 5 Th®teastim) Mmixiaréswas! ) corER ity ey in.66-1.88

TR G e e R R LT
3RN0AIDBD 224 RCTHB2AE(E0AH)phaE changing to 90:10:1) to yield the
it d I lid. ' CD30D, 400 :1.04 (s,
i PR SBIT 71. 5.54 (m, 200, .37 (m, 249, 462 (m.
1H), 6.84 (m, 1H), 7.00-7.26 (m, 8H), 7.38 (m, 2H) 5 MS (electrospray)

0 [MAH Exan 4 o fA 2 - |
=R oronera) 2 D (R DR A S S pptsutonybaming

phenstiaiadiesninpl-2-methylpropyliphenyl)-N-(3-methoxybenzyl)acetamide

amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide OH N~ HSC
H
: O—CH,

HN_ 0
S~

s
o7 TCcH,

Preparation 34 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300ul). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool fo room temperature. The reaction mixiure was
concentrated in vacuo and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
changing to 80:10:1) to vield the title product as a colourless solid.

"HNMR (CD30D, 400MHz) 8: 1.04 (s, 3H), 1.07 (8, 3H), 2.65-2.91 (m, 7H), 3.56
(m, 2H), 3.71 {m, 3H), 4.35 (m, 2¢), 4.42 (m, 1H), 6.78 (m, 2H), 6.85 {m, 1H),
7.00-7.22 {m, 7H), 7.38 (m, 1H) ppm.

MS (electrospray) m/z 556 [M+H]"

Example 6 2-(3-2-f({(2R)-2-Hydroxy-2-{4-hydroxy-3-{(methylsulfonyl)amino]
phenylethylaminol-2-methylipropyl}phenyl)-N-(4-methylbenzyl)acetamide
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HO HNC /O O \CH3 11 10 Preparation 43 (0.075mmol) was dissolved in
ethanol (4ml) and the solution treated with a solution of ammonium
fluoride (16mg, 0.43mmol) in water (300L). The reaction mixture was then
wii g PAC for 18 hours before being allowed to cool to reemg 1005000112
temperature. [The reaction mixture was concentrated in vacuo and the
residue purified by column chromatography on 15 silica gel eluting with
dichloromethane:methanol:0.88 ammonia (98:2:0 changing to 90:10:1) to
yield the title product as a colourless solid. 'HNMR (CD30D, 400MHz) S:
1.04 (s, 3H);1.07 (s, 3H), 2.66-2.91 (m, 7H), 354 (v BH), 4.37 (m, 2H),

2005/09¢1324 PCTIIB2005/000112 106 OH F NY \N H3C CHI /O HO
HNC 0[5 S°® ~cH3 Preparation 44 (0.075mmol) was dissolved in ethanol

Pr%iaémamt%ﬂ%gi%%ﬁ @ﬁ?%ggﬁ%%%&@ﬁ@@% LA AHBMOMHMLHHOBRE solution

| OL). The reaction mixture was then stirred
tregted Onfih 18 Isoliriasefofe SseaaNoléeridecddPBdodhf tanipebatirevater

(368 é%go'ﬂlr'é'_‘%%%éﬁﬁiﬁ [RAGHRD B UHEAVER AN CRNEGE Y VA URaRd tifore
residue purified by column chromatography on silica gel eluting with

bedighgltsiwethaite: ARsthdnoross  mnera(es: 2:0chafRARECD JoIigTe) was
coflelhihadiligrvadust aspiaelossigse sakded by column chromatography on

silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
changing to 20:10:1) to yield the title product as a colouriess solid.

THNMR (CD;0D, 400MHz) &: 1.04 (s, 3H), 1.07 (s, 3H), 2.26 (s, 3H), 2.65-2.86
(m, 7H), 3.56 (m, 2H), 4.29 (m, 2H), 4.62 (m, 1H), 6.84 (d, 1H), 6.98-7.22 (m,
gH), 7.369m, 1H) ppm.

MS (electrospray) m/z 540 [M+H]"

Example 7: 2-{3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]
phenyllethyl) amino]-2-methylpropyi}pheny!)-N-(2-methylbenzyl)acetamide

Qi
H
A N

HN._ 0

D// \CHa

HO

Preparation 36 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol} in water
(300pL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixiure was
concentrated in vacuo and the residue purified by column chromatography on

silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
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10 1HNMR (CD30D, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.67-2.90 (m,
7H), 3.53 (m, 2H), 4.32 (m, 2H), 4.61 (m, 1H), 6.83 (d, 1H), 6.96-7.23 (m,
9H), 7.35 (m, 1H) MS (electrospray) m/z 544 [M+H]+ 15 Example 16:

wid-¢Bodiaisiorobenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxyc@ m2005/000112
[(methylsulfonyl)a mino]phenyl}ethyami
nol-2-methylpropyl}phenyl)acetamide OH CI\N N /HIC CHI 0 CI HO
HNC ,0 S O/ CH3 Preparation 45 (0.075mmol) was dissolved in ethanol
(4m1) and the solution treated with a solution of ammonium fluoride

changiilg ©.28:1d) tn i the dlisdupiushaseacannsstselitas then
Hatiedethem fofohR neyrs: befaresbeing allowed 9500l 2¢ r@O@H 2 85-2 86

temperature The reaction mixture was concentrated in vacuo a

(Medidue’piffitity B bohAin(Chrothatbga iy 8#%%&/&%5498 %2 (m

g@ﬁﬁ@@@pﬁ@p%gﬁz 107 silica gel eluting with
gzhloromethane g r}ﬂ: 8 ammonia (98:2:0 changing to 90:10:1) to
REFEOHRL APt BEdiBurless solid. 'HNMR (CD30D, 400MHz) 6:
1.04 (s, 3H), 1.07 (s, 3H), 2.71-2.89 (m, 7H), 3.54 (s, 2H), 4.32 (m, 2H),

E)?g?él& rgsp y)%n%’g é%%](fl';‘%'%%ﬁd 3 ﬁ?{%h}/d?o%-%rr?e%# sM?onyE)amino]

pMﬁ}é{m}wfmﬂ@W%W{QWPMWFWWWWW%WGS
[(methylsulfonyl)amino]phenyl}ethyi)a CH
mino]-2-methylpropyl}phenyi)acetamide OH | GI\'N\\ N\ | CI H3C CH3 0

HO OH
H H
N N
HO
HN //O

o7 o,
Preparation 37 (0.075mmol} was dissolved in sthanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room {emperature. The reaction mixture was
concentrated in vacuc and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
changing fo 90:10:1) to vield the title product as a coloutiess solid.
"HNMR (CD30D, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.26 (s, 3H), 2.65-2.86
(m, 7H), 3.56 (m, 2H), 4.29 (m, 2H), 4.62 (m, 1H), 6.84 (d, 1H), 6.98-7.22 (m,
9H), 7.368m, 1H) ppm.
MS (electrospray) m/z 540 [M+H]"

Example 9: N-(34-Dimethoxybenzyl)-2-(3-{2-[({2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyljamino]phenyllethyljaminoj-2-methylpropyl}phenyl)acetamide
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HNC i0 S 10 0/ CH3 Preparation 46 (0.075mmol) was dissolved in
ethanol (4ml) and the solution treated with a solution of ammonium
fluoride (16mg, 0.43mmol) in water (300L). The reaction mixture was then
watisreel@bdC for 18 hours before being allowed to cool to reefm2005/000112
temperature. The reaction mixture was filtered 15 and washed with
methanol:water (2mi, 1:1 by volume) to give the tittle compound as a
colourless solid. 1HNMR (CD30D, 400MHz) 5: 1.04 (s, 3H), 1.07 (s, 3H),
2.71-2.89 (m, 7H), 3.54 (s, 2H), 4.32 (m, 2H), 4.64 (m, 1H), 6.85 (d, 1H),

7.02-7.23 (m, 6H), 7.38 (M, 2H) 20 MS (eiectr@spay) m/z 594 [M+H]+
Example 1&; Me

O
tyIb@pzyl)-Z-(3-{2-[((2R)-2-§Igydro , -hydroxy-3-

fanyt)!
henyl}ethyl)s in ethy ropyl}phenyl)acetamide WO
0324 P /IEIOO 000112 108 CH3 CH3 OH CH3 /HC CH3 O

H
HO NNC pO 0" CH3 Preparation 47 (0.075mmol) was dissolved in ethanol
(4m}i)\/ag’\il@\ the solution treated with a solution of ammonium fluoride
(16mg,”0.43mmol) in water (300L). The reaction mixture was then stirred
at 50C. for r@) befote 5 being allowed to tempegrature. ..
PR RRE B AR D i neerad?, e ST e Kon
treayesdlwitin chreshatographgromasilioa gideligind Gitng, 0.43mmol) in water

ichlor thane:me [:0.88 a nj 12 i 10:
SRR O R RO W e O
belng4 eo®i) 1D 765! 3t), a0 (Seoippraiere2.§he reaction mixture was
concenirated in vacuo and the residue purified by column chromatography on

siiica ge! eluting with dichioromethane:methanol:0.88 ammonia (98:2:0
changing o 90:10:1) to yield the fitle product as a colourless solid.

THNMR (CDsOD, 400MHz) &: 1.04 (s, 3H), 1.07 (s, 3H), 2.66-2.90 (m, 7H), 3.64
(m, 2H), 3.88 (s, 8H), 4.28 (s, 2H), 4.62 (m, 1H), 6.76-6.88 (m, 4H), 7.00-7.21
{m, 6H), 7.38 {m, 1H) ppm. ‘

MS (electrospray) m/z 586 [M+H]

Example 10: N-(2 4-Dimethoxybenzyl)-2-(3-{2-[{{(2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyDaminojphenyliethyljaminol-2-methyipropyl}phenytjacetamide

o MeO Olie
HO
HN\S/,O
" CH

o)

Preparation 38 (0.075mmol) was dissolved in ethanol (4mi) and the solution
treated with a sclution of ammonium fluoride (16mg, 0.43mmol) in water
(300ul). The reaction mixture was then stired at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixiure was

concentrated in vacuc and the residue purified by column chromatography on
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10 (m, 7H), 3.54 (s, 2H), 4.32 (m, 2H), 4.62 (m, 1H), 6.84 (m, 1H),
7.00-7.21 (m, 7H), 7.34 (d, 2H), 7.37 (m, 1H) ppm. MS (electrospray) m/z
582 [M+H]~ Example 19:
whi-duSilirn-6-fluorobenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4- 1pct/rs2005/000112
hydroxy-3-[(methylsulfonyl)amino]pteenyl}ethyl)amino]-2 methyl p ro py)}p
henyl)acetamideOHCI NH NCCH3 0O HOH3HNC/OS 0/CH3
Preparation 48 (0.075mmol) was dissolved in ethanol (4ml) and the
solution treated with a solution of ammonium fluoride (16mg, 0.43mmol)

silipavaget 28 oo L withe diciiammeiene wethaep Sied amsuenipr {86:2:0
chBPRPRIYE- YIQ A00R480R2 R GHER 2092/ Widiaiddd:Baing allowed

to cool to room température. The reaction mixture was filtered and

Mﬁd@@u@ﬁ@né@ﬂﬂbﬁh&ér% Biioy lumao giRE-hEGHm, 7H). 3.64

|
e
(2 4O él-(:‘T S (135 rﬁﬁne 54700 (M, 4H), 7.11-7.23 (m, 3H),

- ME 28908538535 (M+HI1) ppm. MS (electrospray) m/z 576 [M-H]

Example 20:
N-(2,3-Dimethylbenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3- 10
Exemephy|sutfonydBDieihexytietzyl)anibdlI( aekgtprepyhpiefyhadedayms-
[(rlrgeethayul?onl\ylﬂﬁr%‘lr%ﬂ%enyl}ethy!)amino]—2~methylpropyi}pheﬂyi)acetamide
OMe

OH

H H
N N

_ OMe
H,C CH, o}

HO

AN //O :
#5~

3

Preparation 40 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed fo coo!l to room iemperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on
silica gel elufing with dichloromethane:methanol:0.88 ammonia (988:2:0
changing to 80:10:1) to vield the iitle product as a colourless solid.

THNMR (CDa0OD, 400MHz) &: 1.04 (s, 3H), 1.07 (s, 3H), 2.66-2.90 (m, 7H), 3.64
{m, 2H), 3.68 (s, BH), 4.28 (s, 2H), 4.62 (m, 1H), 6.32 (m, 1H)}, 6.37 (m, 2H),
8.83 {m, 1H), 7.01-7.20 {m, 5H), 7.37 (m, 1H)

MS (electrospray) m/z 586 [M+H]"

Example 12:  N-(4-Chlorobenzyl)-2-(3-{2-{{((2R)-2-hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl) amino]phenyl}ethyl)amino]-2-methylpropyliphenyl)acetamide
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H3C CH3 O CH3 HO HNC ,0 0" 11 CH3 Preparation 49 (0.075mmol)
was dissolved in ethanol (4ml) and the solution treated with a solution of
ammonium fluoride (16mg, 0.43mmol) in water (300L). The reaction
Whpoivesosas then stirred at 50C for 18 hours before 15 being@iloseecsimor12

cool to room temperature. The reaétthn mixture was filtered and washed
with methanol:water (2m[, 1:1 by volume) to give the title compound as a
colourless solid. 1HNMR (CD30D, 400MHz) 6: 0.95 (s, 3H), 0.96 (s, 3H),
2.12 (s, 3H), 2.24 (s, 3H), 2.60 (s, 2H), 2.66-2.70 (my,2H), 2.93 (s, 3H),
3.45 (s, 21 4.25 (m, 2H), 20 4.46 (m, 1H),&84¢Mm, 1H), 6.98-7.21 (m,

8H), 8.32 (In, 1HY ppm. MS (elec rospﬁ ) 2 [M-H]" WO

2 CTH g5/000112771110 Examples 21 to 36 OH H QI N

H 3 p HOHNCH No Q Data 21 1IHNMR (CD30OD
RG400MHz) 6: 0.99 (m, 6H), {tea c, 2.62-3.81 (m, 4H), 3.90 (s, 3H), 3.45 (s,

422 (m, 2H), 4.6 (m, 1H), 6.84 (d, 1H), 6.98-7.22 (m, 9H), 7.41 (s,
1H), %M gl 1H) ppm.

Preparation 41 (0.075mmol) was dissolved in ethanol (4ml) and the solufion

treated with a solution of ammonium fluoride (16mg, 0.43mmoi) in water

{300pL). The reaction mixture was then stirred at 50°C for 18 hours before

being aliowed to cool to room temperature. The reaction mixture was

concentrated in vacuo and the residue purified by column chromatography on

silica gel eluting with dichioromethane:methanol:0.88 ammonia (98:2:0

changing fo 90:10:1) to yield the titie product as a colourless solid.

"HNMR (CD;0D, 400MHz) §: 1.04 (s, 3H), 1.07 (s, 3H), 2.66-2.91 (m, 7H), 3.54

(m, 2H), 4.37 (m, 2H), 4.62 (m, 1H), 6.84 (d, 1H), 7.00-7.28 (m, 9H)}, 7.36 (m,

1H)

MS (electrospray) m/z 560 [M+H]"

Exampie 13: N-{2- Chiorobenzyl)»E (3-{2-[{{2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfony!) amino}phenyl}ethyl)amino]-2-methylpropyliphenytjacetamide

o cz»z:5

Preparation 42 (0.075mmol) was dissolved in ethano! (4ml) and the solution
freated with a soiution of ammonium fluoride {16mg, 0.43mmol) in water
(300pL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool tc room temperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on

silica gel eluting with dichloromethane:methanol:0.88 ammonia (98:2:0
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MS (electrospray) m/z 592 [M-Hj 22 1HNMR (DMSO-D6, 400MHz) S: 0.90
(s, FF3H), 0.91 (s, 3H), 2.56 (s, 2H), 2.62-2.69 H (m, 2H), 2.90 (s, 3H),
3.46 (s, 2H), 4.42 (m, 3H), 6.81 (m, 1H), 6.97-7.18 (m, 6H), 7.85 F F (s,
w2Hhosdasés, 1H), 8,68 (m, IH) PPM- F MS (electrospray) mig-6egidsiddoii2
23 HNMR (CD30D, 400MHz) 8: 1.08 (s, 3H), 1.10 (s, 3H), 2.23 (s, 3H),
2.24 (s, 3H), CH3 2.70-2.82 (m, 4H), 2.92 (s, 3H), 3.55 (s, H 2H), 4.32 (s,
2H), 4.64-4.68 (m, 1H), 6.90 CH3 (d, 1H), 6.95-7.00 (m, 2H), 7.05-7.12
(m, 3H), 7.16-7.26 (m, 3Hé,_g4.40 (m, Hg ppm. MS gelectros ray) m/z
choBging 1OV Adasrsib S e RiesGh A PIR 15 SRIINMIR
1&?@@@@%3?@'4\/,4&@6 r&gﬁ)@h (16S.g$4|1‘2% 3H},21(aH:§3(1d) 532-17522.238%% 7(?*11)?3-)@3.54
s, Ha 4. : .65- : . i- , 7.08-7.
(rRii b FT36T AL TN (B S Bl SOl 2
2HINMR (CD30D, 400MHz) 8: 1.10 (s, 3H), 1.12 (s, 3H), 2.93 (s, 3H),
J4-2.95 (m, {\\ A4 (t.2H), 3.48 (s, 2H), 4.65-4.68 (m, H 1H), 6.90
M%d@?ﬁm}sééa( T%)Fg?q% (m, 9H), 7.41 (d, 1H) ppm. MS electros ra
m/z 540 M+H + 26 1HNMR (CD30D, 400MHz) 8: 1.09 (s, 3H),
Example 14:  N-{3-Chicrobenzyl}-2-(3-{2-[({2R)-2-hydroxy-2-{4-hydroxy-3-

[{methylsulfonyl) amino]phenyl}ethyl}aminoc}-2-methyipropyl}phenyljacetamide

OH
H
N N
cl
HC CH, o
HCO

HN '?O

O//S\CHS
Preparation 43 (0.0?anmoi) was dissolved in ethano! (4mi) and the solufion
freated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300pL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool fo room temperature. [The reaction mixiure was
concentrated in vacuo and the residue purified by column chraomatography on
silica gei eluting with dichioromethane:methanol:0.88 ammonia (88:2:0
changing to 80:10:1) to yield the title product as a colourless solid.
THNMR (CDsOD, 400MHz) §: 1.04 {s, 3H), 1.07 (s, 3H), 2.66-2.91 (m, 7H), 3.54
{m, 2H), 4.37 (m, 2H), 4.62 (m, 1H), 6.84 (m, 1H), 7.01-7.29 {m, 9H), 7.36 (m,
TH)
MS (electrospray) m/z 560 [M+H]"

Example 15: N-(4-Fluorobenzyl)}-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
{(methylsulfonyl) aminojphenyi}ethyl}aminol-2-methyipropyliphenyljacetamide
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1.11 (s, 3H), 1.78-1.86 (m, 2H), 2.60-2.64 (dd, 2H), 2.93 (s, 3H),
2.71-2.94 (m, 4H), {\H 3.23 (t, 2H), 3.51 (s, 2H), 4.65-4.68 (dd, 1H), 6.90
(d, 1H), 7.06 (d, 1H), 7.11 (dd, 1H), 7.16-7.21 (m, 5H), 7.23-7.28 (m, 3H),
wh4Mhkahsddd) ppm. MS (electrospray) m/z 554 [M+H]+ 27 1HNMRs2005/000112
(DMSOQOds, 400MHz) 8: 0.90 (s, 3HX060.91 (s, 3H), 2.56-2.65 (m, 4H), 2.89
(s, 3H), 3.46 (s, 2H), 4.34 (d, 2H), 4.40-4.43 {~" ct (m, | H), 6.81 (d, | H),
6.97-7.01 (m, 2H), c 7.06-7.10 (m, 2H), 7.14-7.28 (m, 4H), 7.52 (dd, 1H),
8.54-8.56 (m, 1H) ppm. MS (electrospray) m/z 594/59 [M+H]+ WO
: MSOd6, 400MHz)
H(m, rN\(c4H), 2.88
£ ‘ 1), 6.80 (d, 1H), 6.94 (d,
1, 3H) ,2H) 7.29 (s, 1 H), 7.43 (dd, 1 H),
B . , . glectrospray) m/z 608/610 [M+H]+ 29
'HN (DMSOd6, 400MHz) 3: 0.80-0.88 (m, 2H), 0.93 (s, 3H), 0.95 (s,
3H), 1.9871.21 (m, 3H), 1.30-1.41 (m, 1H), 1.58-1.67 (m, 5H), 2.58-2.70
(m 4Id 2§85293(m 5H), H337(s 2H) 4.43-4.46 (m, | H), 6.84 (d,

Pr&a @6 %S?gbrza )?ﬁ\%gH ! 1}?\(?182 Vin e%%an&‘s(%;)léﬁdpﬁ{@ MRition

freated with a solution of ammonium fluoride {18mg, 0.43mmol) in wafer

{(300uL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperature. as a colourless salid.reaction
mixiure was concenfrated in vacuo and the residue purified by column
chromatography on silica gel eluting with dichloromethane:methanol:0.88
ammohia (98:2:0 changing fo 90:10:1) fo yield the title product as a colourless
solid. '

HNMR (CD;0D, 400MHz) 8: 1.04 (s, 3H), 1.07 (s, 3H), 2.67-2.90 (m, 7H), 3.53
(m, 2H), 4.32 (m, 2H), 4.61 (m, 1H), 6.83 (d, 1H), 6.96-7.23 {m, 9H}, 7.35 (m,
1H) '

MS (electrospray) miz 544 [M+H]"

Example 16: N-(24-Dichiorobenzyl)-2-(3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyl)amino]phenyl}ethyi)amino}-2-methylpropyiphenyl)acetamide

g“%mﬁ

HN\ /,

Preparation 45 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (18mg, 0.43mmol) in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was

concentrated in vacuo and the residue purified by column chromatography on
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30HNMR (DMSOd6, 400MHz) 6: 0.91 (s, 3H), 0.93 (s, 3H), 2.32 (s, 3H),
2.56-2.70 (m, 4H), 2.89 (s, 3H), 3.41 (s, 2H), 4.40-4.45 { N (m, 3H), 6.81
(m, 3H), 6.96-7.00 (m, 2H), a 7.05-7.08 (m, 2H), 7.14-7.25 (m, 4H), 7.31
W0, 20061)88245-8.18 (m, 1 H) ppm. MS (electrospray) m/z 5745 4adis o112
31 HNMR (CD30D, 400 MHz) 8: 1.06 (3H, s), 1.08 (3H, s), 2.44 (3H, s),
2.67-2.88 (4H, { N m), 2.88 (3H, s), 3.54 (2H, s), 4.42 (2H, s), 4.63 (1H,
s), 6.35 (1H, d), 7.02-7.31 (9H, H3c m), 7.37 (1 H, d). MS (electrospray)
m/z 570 [M-H] WO 2005/080324 PCT/IB2005/000112 113 32 1HNMR
sifeD3gsh, sboinaH2vEh 1 dshiomethape methengl Q:ﬁ{%Hﬂ@jﬂ%@ 2(8§:2:0

Héﬂ; {5deH8: Wt@ﬁ&d@h& Slicdpédatt a%)e"c%i'e@l'ésé)sdﬁﬁn 4.64
6.86 (1H, d 702721233 . m), 7.36 (L

H, d
f’(b’i@& Qmm&%qmm% ammh%@sé@ ie%p mz% B 65 <354

(s3Hh), 140;82(%9 3B H 125464 (MHEH) 65 Q6; 4118, (o2 P &8 349 (Mss (m,
7H), 2.85-2.90 (m, H 1H), 2.89 (s, 3H), 3.45 (s, 2H), 3.61-3.68 (m, | H),
)60-4.63 (m, | H). 6.85 (d, | H), s 7.01 (d, 1H), 7.07 (d, 1H), 7.12 (s, 1H),

MB 1didstrbbbrafLify. 804 MMEH), 7.35 (s, | H) ppm. MS (APCI) m/z 536
[M+H]+ 34 1HNMR(400MHz, DMSOd8) 5: 0.90 (s, 3H), 0.92 (s, 3H),
2.50-2.68 (m, 4H), 2.87 (s,

Example 17: N-(3,4-Dichlorobenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

[(methylsulfonylaminc]phenyliethyl)amino]-2-methylpropyi}lphenyijacetamide
Cl

OH

H H

N N

Cl
HC CH, 0
HO Y
AN //O

“Son

Preparation 46 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol} in water
(300ul}. The reaction mixture was then stirred at 50°C for 18 hours before
being allowed fo cool to room temperature. The reaction mixiure was filtered
and washed with methanotwater (2mi, 1:1 by volume) fo give the ftitie

compound as a colouriess solid.

THNMR (CD30D, 400MHz) 5: 1.04 (s, 3H), 1.07 (s, 3H), 2.71-2.89 (m, 7H), 3.54
(s, 2H), 4.32 (m, 2H), 4.64 (m, 1H), 6.85 (d, 1H), 7.02-7.23 (m, 6H), 7.38 (m,
2H) '

MS (electrospray) m/z 594 [M+H]"

Example 18: N-(4-fert-Butylbenzyl)-2-(3-{2-[((2R}-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl) amino]phenyllethyl)aminol-2-methylpropyliphenyijacetamide



10

15

{ N 3H), 3.40 (s, 2H), 4.13-4.16 (m, 2H), 4.38- 4.43 (m, 1 H), 6.80 (d, 1 H),
6.94-7.40 (m, 15H), 8.37-8.40 (m, 1 H) ppm. MS (electrospray) mlz 602
[M+H]+, 624 [M+Na]+ 35 1HNMR(400MHz, DMSOd6) 8:1.02 (s, 3H),

WPGAHI881Y, 2.21 (s, 3H), 2.23 (s, 6H), H3C CH3 2.65-2.78 pOT/8B2))05/000112
2.84-2.89 (m, 4H), 3.46 H (s, 2H), 84 (s, 2H), 4.61-4.63 (m, 1H),
6.82-6.86 (m, 3H), 6.99-7.01 (m, 1H), 7.06- CH3 7.20 (m, 4H), 7.35-7.36
(m, 1H) ppm. MS (electrospray) m/z 568 [M+H]+, 690 [M+Na]+ WO
2005/080324 PCT/1B2005/000112 114 36 1HNMR (¢D30D, 400 MHz) 6
1.08 (s, 3H), 1.11 (s, 3H), 2.93 (s, 3H), 2.70-2.94 (m, .59 (s, 2H),
4.47 (s, 2I—&)ﬁ465468"F(m | H), 6.90 (d, 1H}2.07Z.08 (", | H), F

, 1K), 7.17-7.27 (m, 3H), 7&41 ( 7. 491%56 (m, 4H)

blectrdspr +HIN. Exdrngles 37 t0 65 OH V 3 HO
f? pO S 0.4CH3
H,C CH, 0
HO :

Preparation 47 (0.075mmol) was dissolved in ethanol (4ml) and the solution

treated with a solution of ammonium fluoride (16mg, 0.43mmol} in water
(300uL). The reaction mixture was then stired at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on
silica gel eluting with dichioromethane:methanol:0.88 ammonia (98:2:0
changing to 90:10:1) to vield the fitle product as a colouriess solid.

"HNMR (CD3OD, 400MHz) &: 1.04 (s, 3H), 1.07 (s, 3H), 1.30 (s, 9H), 2.67-2.88
(m, 7H), 3.54 (s, 2H), 4.32 (m, 2H), 4.62 (m, 1H), 6.84 (m, 1H), 7.00-7.21 (m,
7H), 7.34 (d, 2H), 7.37 (m, 1H) ppm.

MS (electrospray) miz 582 [M+H]"

Exampie 19: N-(2-Chioro-8-fluorobenzyl}-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-{(methyisulfonyl)amino]phenyljethyl)amino]-2-
methyipropyi}phenyl)acetamide

I 0
H
N

HO

HN._ 2

o7 TCH,

Zx

Preparation 48 (0.075mmol) was dissolved in ethanol (4ml) and the solution

freated with a solution of ammonium fluoride (16mg, 0.43mmol) in water

20  (300ul). The reaction mixture was then stirred at 50°C for 18 hours before
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No Q Data 37 il~H ( HNMR (CD30D, 400MHz) 3: 1.04 (t, 3H), o 1.33 (t,
3H), 2.51-2.90 (m, 8H), 3.51 (m, 2H), 4.00 (q, 2H), 4.34 (s, 2H), 5.48 (m,
CH3 1 H), 6.79-7.31 (m, 11 H) ppm. MS (electrospray) m/z 556 [M+H]+ 38
Wbr2daddisti224CD30D, 400MHz) 6: 1.08 (t, 3H), t CH 2.20 (mp6hlis2005/000112
2.55-2.92 (m, 8H), 4.31 (m, 3 CH, 24), 4.589m, 2H), 5.47 (m, 1H), 6.79
(m, 1H), 6.90-7.22 (m, 8H), 7.27 (m, 1H) ppm. MS (electrospray) m/z 540
[M+H]+ 39 {11 H HNMR (CD30D, 400MHz) 8: 1.08 (t, 3H), H a 2.56-2.90
(m, 8H), 3.56 (m, 2H), 4.32 (m, a 2H), 4.58 (m, 1 H), 6.91 (d, 1 H),
bejrgp atiawethioornality AP tBTPSERYIR+ W%MB%WES fittered

arPoCW%%Q@5/\Qﬁﬂlia¥etiaéﬁd’thélr@N WC%@%ﬁWﬁ@f td- Qv 3D, title
t~N1i1.77 (m, 2H), 2, 58 (m, 4H), 2.66-2.95 (m, H 8H), 3.16 (m, 2H),

comppynd a5 §%@%‘?S§ﬁ? W59 (m, 2H), 5.47 (s, 1H), 6.79 (d, 1H), 6.99
HrmBHD 042 Dy, 4dbME20 670 &), 7380, (004 ) BRM 2MS (slerinossayin,

2} P B e AE8 o eL tTo S b B, D
4H), 7.11-7.23 {m, 3H), 7.29-7.39 (m, 2H), 8.31 (rn 1H) ppm.
MS (electrospray) m/z 576 [M-H}

Example 20: N-(2,3-Dimethylbenzyl)-2-(3-{2-[{(2R)}-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyllethyl}amino}-2-methyipropyl}phenyljacetamide

o’

Preparation 498 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a soiution of ammonium fivoride (16mg, 0.43mmol) in water
(300uL). The reaction mixture was then stired at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was filtered
and washed with methanoliwater (2ml, 1:1 by volume) to give the {itle
compound as a coloutiess solid.

THNMR (CD:0OD, 400MHz) 8: 0.95 (s, 3H), 0.96 (s, 3H), 2.12 (s, 3H), 2.24 (s,
3H), 2.80 (s, 2H), 2.66-2.70 (m, 2H), 2.93 (s, 3H), 3.45 (g, 2H), 4.25 (m, 2H),
4.46 {m, 1H), 6.84 (m, 1H), 6.98-7.21 {m, 8H), 8.32 {m, 1H) ppm.

MS (electrospray) m/z 552 [M-HJ



2.86 (m, 5H), 2.98 (d, 2H), 3.46 (s, 2H), 4.60 (m, 1H), 6.80 (d, 1H), 6.98
(m, 2H), 7.09 (m, 2H), 7.18 (m, 1H), 7.28 (m, 1H) ppm. MS (electrospray)
m/z 518 [M+H]+ 42 ci 1HNMR (CD30D, 400MHz) 6: 1.03 (t, 3H), ~ 2.58
wWB20bdb02209 (M, 1 H), 2.84 (m, 5H), F 3.53 (s, 2H), 4.41 ($@kA@hoo112

(m, 1H), 6.81 (d, 1H), 6.97 (m, 2H)116.07 (m, 3H), 7.14 (d, 1H), 7.24 (m,
1H), 7.28 (m, 2H) ppm. MS (electrospray) m/z 564 [M+H]+ 43 ¢ IHNMR
(CD30D, 400MHz) S: 1.06 (t, 3H), H 2.57 (m, 1H), 2.70 (m, 1H), 2.84 (m,
5H), F 3.53 (s, 2H), 4.40 (s, 2H), 4.61 (m, 1H), 6.80 (d, | H), 6.97 (m, 3H),

7. 11 (m, 2H) 7 17 (m 2H) 7 27 (m 2H) ppm. MS (electrospray) m/z 564

H), 7.01 (d, 11H), 7Q7 (M, 1H), 7.13 (m, 3H),§120 (m, 1H), 7.25 (m, 1 H),
7.27(MtH) ppar. N

HN_ /,,O

o7 “CH,

MSx(ele

y) m/2;580 [M+H]+ 45 {~N 1HNMR
F25(m 1H) 2.71 (m, 1H), 2.84

Q1

Data

{\N/Qol
[l

Cl

"HNMR (CDs0OD, 400MHz) &: 0.99 (m, 6H),
2.62-3.81 {m, 4H), 3.90 (s, 3H), 3.45 (s,
2F), 4.22 {m, 2H), 4.6 (m, 1H), 6.84 (d, 1H),
6.98-7.22 (m, SH), 7.41 (s, 1H), 8.59 (m,
1H) ppm.

MS (electrospray) m/z 592 [M-HT

22

N

IZ

"HNMR (DMSO-Ds, 400MHz) &: 0.90 (s,
3H), 0.91 (s, 3H), 2.56 (s, 2H), 2.62-2.69
(m, 2H), 2.90 (s, 3H), 3.46 (s, 2H), 442 (m,
3H), 6.81 (m, 1H), 6.97-7.18 (m, 6H), 7.85
(s, 2H), 7.93 (s, 1H)}, 8,68 {m, 1H) ppm.

MS (electrospray) m/z 660 [M-HT

23

THNMR (CD;0D, 400MHz) & 1.08 (s, 3H),
110 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H),
270-2.82 (m, 4H), 2.92 (s, 3H), 3.55 (s,
2H), 4.32 (s, 2H), 4.64-4.68 (m, 1H), 6.90
(d, 1H), 8.95-7.00 (m, 2H), 7.05-7.12 (m,
3H), 7.16-7.26 (m, 3H), 7.40 (m, 1H) ppm.
MS (electrospray) m/z 554 [M+H]"




6.81 (d, 1 H), 7.01 (m, 2H), 7.08 (m, 2H), 7.10 (m, 1H), 7.14 (m, 1H), 7.40
(m, 2H), 7.55 (d, 2H) ppm. MS (electrospray) m/z 580 [M+H]+ 46 N G
1HNMR (CD30D, 400MHz) 8: 1.06 (t, 3H); 2.55 (m, 1H), 2.73 (m, 1H),

WD Bdofrnsi3RY), 3.63 (s, 2H), 4.39 (s, 2H), 4.61 (m, 1H), 6.81Kdr/ikipoS®8112
(d, 1H), 7.02 (d, 1H), 7.09 (m, 1H)1#A14 (m, 1H), 7.20 (m, 3H), 7.31 (m,
2H) ppm. MS (electrospray) mlz 580 [M+H]' 47 F F 1THNMR (CD30D,
400MHz) S: 1.06 (t, 3H), {-I N 2.55 (m, 1H), 2.73 (m, 1H), 2.84 (m, 5H),

1AL (o 201\ 4

24711 (. 2H), 7.30 (m, 3H), 741 QB FRBAOMETRILEEb Sprh FhiF 568
[M-H] WO 2005/080324 PCT/|BRO2S(0GH)2 AT2-2BF~(FhF HNMRE1 (s,
(e v &: 1.06 (t, 3 H,F,2.55 ( ) g :
(o 5, F I 3h (o, 240, 4.0 185015 1% @ APEARr: g Sebo
(m 7026, 3H), 7.16 (m{@H1H).27.08; 780, 7B (M), 2H38pprh1 MS,
(electrospray) mlz 596 [M-H] 492;_:_])%&5 R (CD30D, 400MHz) 8: 1.04 (t,

3H), i FF2.56 (m, 1 H), 2.787(m, T H), 2.83 (m, 5H), F - 3.53 (s, 2H),
4.89 (s, 2H), 4.60 (m, 1H), S (electrospray) m/z 594 [M+H]

25 THNMR (CD;0OD, 400MHz) &: 1.10 (s, 3H),

1.12 (s, 3H), 2.83 (s, 3H), 2.74-2.95 (m,

" /\/@ BH), 3.44 (t, 2H), 3.48 (s, 2H), 4.65-4.68 (m,
N 1H), 8.80 (d, 1H), 7.06 (d, 1H), 7.10-7.29

(m, 9H), 7.41 (d, 1H) ppm. '

MS (electrospray) m/z 540 [M+H]"

26 THNMR (CD2OD, 400MHz) §: 1.09 (s, 3H),
1.11 (s, 3H), 1.76-1.86 (m, 2H), 2.60-2.64
(dd, 2H), 2.93 (s, 3H), 2.71-2.94 (m, 4H),
{\N/\/\© 3.23 (t, 2H), 3.51 (s, 2H), 4.65-4.68 (dd,

1H), 6.90 (d, 1H), 7.06 (d, 1H), 7.11 (dd,
1H), 7.16-7.21 (m, 5H), 7.23-7.28 {m, 3H),

7.40 (d, 1H) ppm.
MS (electrospray) miz 554 [M+H]"

=T

%7 THNMR (DMSOgs, 400MHz) 5: 0.90 (s, 3H),
0.91 (s, 3H), 2.56-2.65 (m, 4H), 2.89 (s,
3H), 3.46 (s, 2H), 4.34 (d, 2H), 4.40-4.43

{JQQ (m, 1H), 6.81 (d, 1H), 6.97-7.01 (m, 2H),
al 7.06-7.10 (m, 2H), 7.14-7.28 (m, 4H), 7.52

(dd, 1H), 8.54-8.56 (m, 1H) ppm.
MS (electrospray) m/z 594/596 [M+H]"




6.81 (d, 1 H), 7.00 (m, 3H), 7.08 (m, 2H), 7.10 (m, 2H), 7.22 (m, 3H), 7.29
(m, 1 H), 7.73 (m, 2H) ppm. MS (electrospray) m/z 598 [M+H]+ 50 CH3
HNMR (CD30D, 400MHz) 8: 1.04 (t, 3H), N 2.35 (s, 3H), 2.53 (m, 1H),
woHodMsed), ¢ ci2.85(m, 5H), 3.43 (s, 2H), 4.48 (s, 2H), 4 Q2 ebEde0112

6.80 (d, 1H), 6.99 (m, 2H), 7.05 (m112H), 7.18 (m, 2H), 7.29 (m, 2H) ppm.
MS (electrospray) m/z 594 [M+H]+ 57 F HNMR (CD30D, 400MHz) 5: 1.06
(d,3H), {\HITFF 2.60 (m, 2H), 2.71 (m, 2H), 2.89 (s, 3H), CI 2.91 (m,
1H), 3.74 (s, 2H), 4.37 (s, 2H), 6.80 (d, 1 H), 6.97 (d, 1 H), 7.03 (d, 1 H),

287.08 (s, 1H), 7.12 (d, 1H), 7.2D NI, {DRESS o] MDORMHE b THB 16 134d),
P 1B2008/000112 116 55 1 MR (S0 AR STD: 208 fbBHT™
HF F 2.58 (m, ZH%, 82671(1 (TH HE),H?..Q@@s(&l—?ﬂkiﬁ%@l(@;r%ﬁif—l)ﬁ@%?d(ﬁ!—i),
2, 445600 4 10010 8.0 Sh[0. 41945 e

7.154d, 1 1 (d, 1H), 7.28 (S, 1H),

(elleétrospray), m/z 614 [M+H]+ B3 FGHEROEmB0BH 100NMHZ) 8 {0834),
3H), HF F 2560 (m, 2H), 2.68|(magH), 21,;3@,(;_@#)%1@;9,2;_@8%%@5(%

(s|2H), 4.48 (s, 2H), 6.79 (d, 1 w 6.97 (d, 1 H), 7.03'(d, 1 H), 7.08
1H) ppm.

MS (electrospray) miz 608/610 [M+H]"

29 "HNMR (DMSOue, 400MHz) &: 0.80-0.88 (m,
2H), 0.83 (s, 3H), 0.85 (s, 3H), 1.08-1.21
(m, 3H), 1.30-1.41 (m, 1H), 1.58-1.67 (m,

H\/O 5H), 2.58-2.70 (m, 4H), 2.88-2.93 (m, 5H),
N 3.37 (s, 2H), 4.43-4.46 (m, 1H), 6.84 (d,
1H), 6.97-7.09 (m, 4H), 7.15-7.21 (m, 2H),

7.92-7.96 {m, 1H) ppm.
MS (electrospray) m/z 532 [M+H]"

30 THNMR (DMSOygg, 400MHz) 3: 0.91 (s, 3H),
0.93 (s, 3H), 2.32 (s, 3H), 2.56-2.70 {m,
4H), 2.89 (s, 3H), 3.41 (s, 2H), 4.40-4.45

{/H;© (m, 3H), 6.81 (m, 3H), 6.96-7.00 (m, 2H),
c 7.05-7.08 (m, 2H), 7.14-7.25 (m, 4H), 7.31

(d, 1H), 8.15-8.18 {m, 1H) ppm.
MS (electrospray) m/z 574/576 [M+H}"

31 "HNMR (CD30D, 400 MHz) &: 1.06 (3H, s),

1.08 (3H, s), 2.44 (3H, s), 2.67-2.88 (4H,

i m), 2.88 (3H, 8), 3.54 (2H, s), 4.42 (2H, s),
. 4.63 (1H, s), 6.35 (1H, d), 7.02-7.31 (9H,

m), 7.37 (1H, d).

MS (electrospray) m/z 570 [M-HT




FFF(s, 1H), 7.13 (d, 1H), 7.21 (t, 1H), 7.27 (s, 1H), 7.80 (m, 3H) ppm.
MS (electrospray) miz 648 [M+H]+ 54 F 1HNMR (CD30D, 400MHz) 8:
1.08 (d, 3H), HF F 2.57 (m, 2H), 2.68 (m, 2H), 2.90 (s, 3H), 2.92 (m,
WIHN02/®83(d, 2H), 4.42 (s, 2H), F 6.80 (d, 1H), 6.93-7.24 (m,1Gi1)i82:8/40112
2H), 7.36 (m, 1 H) MS (electrospray}im/z 598 [M+H]+ 55 CH3
1HNMR(400MHz, DMSOd6) 8: 1.06 (d, 3H), H 2.23 (s, 3H), 2.26 (s, 6H),

2.53-2.58 (m, H,c CH3 1H), 2.
?H\ A?ﬁ(c ?H\ 4674641

71-2.76 (M, 2H), 2.85-2.96 (m, 5H), 3.47 (s,
1H\ BRQGRR(m 3H) 6.99-7.02.m

32

2H) 708(m 1H) 7.12-7.19
(electrospray) miz 554 [M+H]+,5¢
PCTIIB2005/000412 11956 €
3H) m 2% (m, 1H
3ALAS 58-4.62 (m, 1H
2K
7.

[M+Naj+ 57 ci HNMR(4OOMH¢

LI...2.. 71 ’7

1), 7.05-7.10 (m, 2H), 7.15-7.
48 (d, 1H) PPM MS (electrg

(ThINIAR {C2:@B3400, M) gpri. Qad3H, ),

5/ -
i DS ¢ T i

18)68.8 54, DH§, 5B fbé*(?ﬁ
A%87((31,21), G3b(d1AHH)6 %@921@&

s'B%a ﬁﬁl@%&&o m, 1H), 738 (d, 1H),
y

M+H)+, 636/638
NDDSBAB) SptelT ez BTR [MieHF.56-2.61

33

1 o] 211
\III LTy, 2. T I=Z. ll \III LII}

O

H 30D 2 zY’8 1.06 (s, 3H),
1.08 (s, 3H), 1.52-1.62 (m, 2H), 2.08-2.12
(m, 2H), 2.58-2.79 (m, 7H), 2.85-2.90 (m,
1H), 2.89 (s, 3H), 3.45 (s, 2H), 3.61-3.68
(m, 1H), 4.60-4.63 (m, 1H), 6.85 (d, 1H),
7.01 (d, 1H), 7.07 (d, 1H), 7.12 (s, 1H), 7.14
(s, 1H), 7.17-7.21 (m, 1H), 7.35 (s, 1H)
ppm.

MS (APCI) m/z 536 [M+H]"

34

"ANMR(400MHz, DMSOgs) & : 0.90 (s, 3H),
0.92 (s, 3H), 2.50-2.68 (m, 4H), 2.87 (s,
3H), 3.40 (s, 2H), 4.13-4.16 (m, 2H), 4.36-
4.43 (m, 1H), 6.80 (d, 1H), 6.94-7.40 (m,
15H), 8.37-8.40 (m, 1H) ppm.

MS (electrospray) m/z 602 [M+H]",
M+Na]*

624

35

H,C CH,

Pt o

CH,

"HNMR(400MHz, DMSOgg) & : 1.02 (s, 3H),
1.04 (s, 3H), 2.21 (s, 3H), 2.23 (s, 6H),
2.65-2.78 (m, 3H), 2.84-2.89 (m, 4H), 3.46
(s, 2H), 4.34 (s, 2H), 4.61-4.63 (m, 1H),
6.82-6.86 (m, 3H), 6.99-7.01 (m, 1H), 7.06-
7.20 {m, 4H), 7.35-7.36 (m, 1H) ppm.
MS (electrospray) m/z 568 [M+H],
[M+Nal*

690




4.58-4.61 (m, 1 H), 6.81 (d, 1 H), 6.81 (d, 1H), 6.96-6.99 (m, 1H),

7

.02-7.04 (m, 1H),, 7.11-7.23

(m, 5H), 7.29-7.30 (m, 1 H), 7.41- 7.44 (m,

1 H) ppm. MS (electrospray) m/z 580/582 [M+H]+ 602/604 [M+Na]+ 58
W 20850B¢3NMR (400MHz, DMSOd6) 6: 1.05 (d,.3H), H CH 28@/{B2@lsippo112
2.55-2.60 (m, 1 H), 2.69-2.75 a (m!®#H), 2.83-2.96 (m, 5H), 3.51 (s, 2H),
4.29 (s, 2H), 4.58-4.60 (m, 1 H), 6.80 (d, 1 H), 6.96-7.22 (m, 8H), 7.29 (m,
1 H) ppm. MS (electrospray) m/z 560 [M+H]+, 682 [M+Na]+ 59 1IHNMR
(CD30D, 400MHz) 6:0.98 (d, 3H), N 2.48 (m_1H) 2 62 (m, 2H), 2.80.(m

36o1h), H 2.89 (s, 3H), 3.50 (s, 2

6.

B8 (M, 3H), 7.20 (M, 2H), 7

- (di 1 H), 7.98 (d, 1 H) ppm. M
2005/080 CT/1B2005/00(

4C

(r
(d

OPA E 3H), 2.99
r(m, I H), 3.58(s72H), 4.48
1 H), 7.02 (d, 1H), 7.18 (d

1H) ppm. MS (electrospray) m

AHENMB (GDIQ, 460 %Hznss 8.68 (@ B
30 {8, 1) 304 ma 43) Moﬁdmﬁwéﬁ
S (electrospray) m/z 62[

R PO AR (OLAD 4-65-4.68
) 2r60107), B-D02(E8 (M) ZH)Oﬂ«ﬁ@&n'(nﬂ{Jrl-BH

S48 ”a‘&s} g R

/tcﬁjmgm&q-g 56 (m, 4H) ppm.

MS (electrospray) m/z 594 [M+H]"

Examples 37 fo 65

OH

o

No

Data

37

HNMR (CD;0D, 400MHz) 3: 1.04 {t, 3H),
133 (4, 3H), 2.51-2.90 (m, 8H), 3.51 (m,
OH), 4.00 (g, 2H), 4.34 (s, 2H), 5.48 (m,
1H), 6.78-7.31 (m, 11H) ppm.

MS (electrospray) m/z 556 [M+H]"

38

THNMR (CD30D, 400MHz) &: 1.08 (t, 3H),
2.20 {m, 8H), 2.55—2.92 {m, 8H), 4.31 (m,
2H), 4.589m, 2H), 5.47 (m, 1H), 6.79 (m,
iH), 6.90-7.22 (m, 8H), 7.27 {m, 1) ppm.
MS (electrospray) m/z 540 [M+H]"

39

'HNMR (CD40OD, 400MHz) &: 1.08 (i, 3H),
2.56-2.90 (m, 8H), 3.56 (m, 2H), 4.32 (m,
2H), 4.58 (m, 1H), 6.91 (d, 1H), 6.93-7.43
(m, 9H)

MS APCI+ m/z 580 [M+H]




61 N F HNMR (CD30D, 400MHz) 8: 1.05 (d, 3H), H 04'F 2.60 (m, 1H),

2.71 (m, 2H), 2.93 (m, 5H), F 3.50 (s, 2H), 4.40 (s, 2H), 4.58 (m, 1 H),

6.80 (d, 1H), 7.00 (m, 2H), 7.18 (m, 5H), 7.33 (m, 3H) ppm. MS
wBlesiERsRIay) M/z 596 [M+H]+ 62 (\H HNMR (CD30D, 400M{d2),85 4980112

(d, 3H), CN 2.60 (m, 1H), 2.71 (m, £Kl), 2.91 (m, 5H), 3.56 (s, 2H), 4.40

(s, 2H), 4.60 (m, 1 H), 6.80 (d, 1 H), 6.98 (d, 1 H),. 7.04 (d, 1 H), 7.08 (s,

1 H), 7.14 (d, 1 H), 7.20 (m, 1 H), 7.30 (s, 1H), 7.40 (d, 2H), 7.61 (d, 2H)

ppm. MS (electrospray) m/z 537 [M+H]+ 63 H 1THNMR (CD30D, 400MH2z)

PCGTHJ

48:]1.04 (d, 3K
4.21 (s, 2H), 4
(s| TRt ;‘pm. M!

200 (m, 1H),
, 1H), 6.7
electrospray,
2005/000112 121 64
{11 No 2.60 (m, 1H), 2.68 (m,
2H), 4.58 (m, 1H), 6.80 (d, I H
. MS (electrospray) m/z 44
1.05 (d, 3H), t-1 1.50 (m, 2H),
2.78 (m, 3H), 2.80 (s, 3H), 2.9
(mj, 1 H), 4.60 (m, 1 H), 6.80 (g

2 DR, 260208 G00NH)z) 48 @5 TH)3H),

177 455 ki 0 Bbokriea2 <5

LBNMR. (68O RHOOMAZIG,: 2i6b @I48H)n,
IS 4 e
g [-+1PR 6B HRNIR (C1330D, 460MAZP <M

131&(1?132@13}% %@mzH), H 2.60 (m, 1H),

ii\ﬁr&()%lggtrospra(g)' mljz) ’S%g?k/g-sﬁ—iz]w’ 361

41 {\N/D
H

THNMR (CDsOD, 400MHz) &: 0.91 (m, 2H),
1.08 (s, 3H), 1.19 (m, 3H), 1.46 (m, 1H),
1.68 (m, 5H), 2.56 (m, TH), 2.74 (m, 2H),
2.86 (m, 5H), 2.98 (d, 2H), 3.46 (s, 2H),
4.60 (m, 1H), 6.80 (d, 1H), 6.98 (m, 2H),
7.08 (m, 2H), 7.18 (m, 1H), 7.28 (m, 1H)
ppm.

MS (electrospray) m/z 518 [M+H]"

42

i~

T2

Ct

THNMR (CDs0D, 400MHz) 5: 1.03 (t, 3H),
258 (m, 1H), 2.69 (m, 1H), 2.84 (m, 5H),
3.53 (s, 2H), 4.41 (s, 2H), 4.61 (m, 1H),
6.81 (d, 1H), 6.97 (m, 2H), 7.07 (m, 3H),
7.44 (d, 1H), 7.24 (m, 1H), 7.28 (m, 2H)
ppm.

MS (electrospray) miz 564 [M+H]"

43

i

T

"HNMR (CDA0D, 400MHz) 8: 1.06 (1, 3H),
2.57 (m, 1H), 2.70 (m, 1H), 2.84 (m, 5H),
3.53 (s, 2H), 4.40 (s, 2H), 4.61 (m, 1H),
6.80 (d, 1H), 6.97 (m, 3H), 7.11 (m, 2H),
7.17 (m, 2H), 7.27 {m, 2H) ppm.

MS (electrospray) m/z 564 [M+H]"




7.00 (m, 2H), 7.20 (m, 9H) ppm. MS (electrospray) m/z 709 [M+Hj+
Examples 66 to 730OHH N O H3C CH3 HO O1 HNC CH3 No O Data
66 N cl ITHNMR (CD30D, 400MHz) 5: 1.07 (s, 3H), H ci 1.08 (s, 3H),
Wb 4n, 4H), 2.89 (s, 3H), 3.52 (s, 2H), 4.34 (m, 2H), %@giﬂzg(?sn‘muz
1H), 6.85 (d, 1H), 7.05-7.10 (m, 3H),167.14-7.20 (m, 3H), 7.35 (d, 1 H),
7.41 (d, 1 H) ppm. MS (electrospray) m/z 592 [M-Hj" WO 2005/080324
PCT/IB2005/000112 122 67 ci ITHNMR (CD30D, 400MHz) 6: 1.10 (s, 6H),
H 2.87 (s, 3H), 3.56 (s, 2H), 4.53 (s, 2H), 4.80 (m, 1H), 6.86 (d, 1H), 7.08
[44nT, 36 2H), 7.3 (NNIR) (ZB70D), 360MBim). $131.06 (t, 3H),

et e o2 01 555 KR COII OO0 100

6H), HFF 2
(dj 1 H), 7.21 gm, 3H), 7.28 (M, 263, {c432(3), 1HAT .48 @HRH.G160¢s, 1H),

o 15 letogan) g W BR7 MG, o
(m, 1H), 7.13 (m, 3H), 7.20 (m, 1H), 7.25
(m, 1H), 7.27 {m, 1H) ppm.

MS (electrospray) m/z 580 [M+H]"
45 |~ HNMR (CD3OD, 400MHz) &: 1.08 (t, 3H},
mﬁ 2.55 (m, 1H), 2.71 (m, 1H), 2.84 (m, 5H),
g 3.53 (s, 2H), 4.39 (s, 2H), 4.61 (m, 1H),
6.81 (d, 1H), 7.01 (m, 2H), 7.08 (m, 2H),

7.10 (m, 1H), 7.14 {m, 1H), 7.40 (m, 2H),
7.55 (d, 2H) ppm.

TZ

P MS (electrospray) miz 580 [M+H]"
8| ci "HNMR (CD3;0D, 400MHz) 8: 1.06 {t, 3H),
H
;Ij 2.55 (m, 1H), 2.73 (m, 1H), 2.84 (m, 5H),

3.53 (s, 2H), 4.38 (s, 2H), 4.61 (m, 1H),
6.81 (d, 1H), 6.98 (d, 1H), 7.02 (d, 1H), 7.09
(m, 1H), 7.14 (m, 1H), 7.20 (m, 3H), 7.31
{m, 2H} ppm.

MS (electrospray) m/z 580 [M+H]"

47 v '; "HNMR (CD30D, 400MHz) & 1.06 (t, 3H),
. 2.85 (m, 1H), 2.73 (m, 1H), 2.84 {m, 5H),
3.83 (s, 2H), 4.38 (s, 2H), 4.61 {m, 1H),
6.80 (d, 1H), 6.97 (m, 2H), 7.11 (m, 2H),
7.30 (m, 3H), 7.41 {m, 2H) ppm.

MS (electrospray) m/z 586 [M-HY

o o




HF F 2.93 (s, 2H), 3.10 (m, 2H), 3.36 (m, 2H), 3.60 (s, 2H), 4.52 (s, 2H),

4.79 (m, 1H), F F 6.90 (d, 1H),

7.20 (m, 3H), 7.26 (d, 2H), 7.40 (s, 1 H),

7.82 (m, 3H) ppm. MS (electrospray) m/z 662 [M+H]+ 70 F 1THNMR

WE B2 400MHZ) 3: 1.24 (s,
(s, 2H), 4.40 (s, 2H), 4.77 (m,

6H), HF F 2.92 (m, 5H), 3.09(Px2idds3ear12

| H),16:90 (d, 1 H), F 7.18 (m, 4H), 7.27 (m,

3H), 7.37 (s, 1 H), 7.41 (m, 1H) ppm. MS (electrospray) m/z 612 [M+H]+
71 F HNMR (CD30D, 400MHz) 3: 1.24 (s, 6H), H 2.92 (m, 5H), 3.09 (m,
2H), 3.55 (s, 2H) 4.40 (s, 2H), 4.77 (m, 1H), 6.90 (d, 1H), F 7.16-7.30 (m,

486H) .17 4 /B8 (m, F [ Mmmma\mgj@leatﬁomﬂ&y)anfzmzt 3H),

(s42H), H4.40 (s .

1HNMR (CD30D, 400MHz) &

Gh LR 2160 T3k Oy .52,

75.581)(6. &8H(d, 4.3} 687 2B+)Y A65(Mm{BH) H),

7.41 (s, | H), 753'(m, 2H) pprn?% ég w E miz g (15,2%5%]‘&%3 EH)

2H), 3.37 (m, 4H), F 3.60 (s, 2M)18. 5@.(52*2}4)74280(@ 1)), 6.51 ((dnl Bﬁ)i)

7.12-7.32 (m, 6H), 7.44 (m, 3

—|ng

MS {electrospray) m/z 596 [M-H]

g 3

{\N/\/g\\’:
5 bk
F

'HNMR (CD50D, 400MHz) &: 1.04 (t, 3H),
2.56 (m, 1H), 2.73 (m, 1H), 2.83 (m, 5H},
3.83 (s, 2H), 4.39 (s, 2H), 4.60 (m, 1H),
8.81 (d, 1H), 7.00 {m, 3H), 7.08 (m, 2H)
7.10 {m, 2H), 7.22 (m, 3H), 7.20 (m, 1H),
7.73 {m, 2H) ppm. MS (electrospray} m/z

508 [M+H]"

50 GH,

H
Ci Ci

THNMR (CD,;0D, 400MHz) &: 1.04 (t, 3H),
2.35 (s, 3H), 2.53 (m, 1H), 2.70 (m, 2H),
285 (m, 5H), 3.43 (s, 2H), 4.48 (s, 2H),
4.62 (m, 1H), 6.80 (d, 1H), .99 (m, 2H),
7.05 (m, 2H), 7.18 (m, 2H), 7.29 (m, 2H)

ppm.
MS (electrospray) m/z 594 [M+H]"

51 F

{\N@F
H F
Gt

THNMR (CD30D, 400MHz) &: 1.06 (d, 3H),
2.60 (m, 2H), 2.71 (m, 2H), 2.89 (s, 3H),
291 (m, 1H), 3.74 (s, 2H), 4.37 (s, 2H),
6.80 (d, 1H), 6.97 (d, 1H), 7.03 (d, 1H), 7.08
(s, 1H), 7.12 (d, 1H), 7.20 &, 1H), 7.26 (s,
1H), 7.44 (d, 1H), 7.51 (d, 1H), 7.60 (s, 1H)
MS (electrospray) m/z 614 [M+H]"




MS (electrospray) m/z 612 [M+H]{ Examples 74t0 77 OHH N O CH3
HO (1 HNC 0 OiS ~CH3 No Q Data 74 0~CH3 HNMR (CD30D, 400MHz)
S:1.09 (d, 3H), 2.60 2.60 (m, 1H), 2.68 (m, 2H), 2.88-2.93 (m, H 16 2H),
w oémsdlry 3.52 (s, 2H), 3.80 (s, 2H), 4.36 (s, 2H), 4.57 (ddcthk0:700d12
1H), 6.82 (d, 1 H), 6.93 (m, 1 H), 71@8 (m, 2H), 7.15 (m, 3h), 7.20 (d, 1
H), 7.18 (d, 1 H) ppm. MS (electrospray) m/z 542 [M+H]+ WO
2005/080324 PCT/|82005/000112 124 75 OCH3 HNMR (CD30D

1.2

2N 2 5Q (Ad

52

/I’\ﬂl\/ILl-z\ 8:-1.08 {g QI—I)

[ e w2

7-’.13 (m,

)OMH‘i')S 1705 (d, 3H), Hi
95 (m, 5H), 3.50 (s, 2H), 4.3
d, 1H), 7.05 (d, 2H), 7.18-7

%N% By 41@?}\%'%5{ ‘ﬁ)'(%' 5%*("

151567 4, (AFGHR. 72 1Gr{d@H), H).90 28 (&H),
+ 76, t=N HN

2200 (01 AP (020 (R 2 20
3% B0 28) 1 HL.S5. %,(CL"@HG‘A 75)@@'4)")3 950
32 (R BEIBPR; 1H), 7.21 (d, 1H), 7.28 (s,
1H), 7.55 (m, 3H) ppm. MS (electrospray)
iz 614 [M+HT*

&3

THNMR (CDsOD, 400MHz) &: 1.08 (d, 3H),
2.60 (m, 2H), 2.68 (m, 2H), 2.89 (s, 3H),
292 (m, 1H), 3.55 (s, 2H), 4.48 (s, 2H),
6.79 (d, 1H), 6.97 (d, 1H), 7.03 (d, 1H), 7.08
(s, 1H), 7.13 (d, 1H), 7.21 (t, 1H), 7.27 (s,
1H), 7.80 (m, 3H) ppm. MS (electrospray)
mfz 648 [M+H]

54

&~

I

THNMR (CD3OD, 400MHz) &: 1.08 (d, 3H),
2.57 (m, 2H), 2.68 (m, 2H), 2.90 (s, 3H),
2.92 (m, 1H), 2.56 (s, 2H), 4.42 (s, 2H),
6.80 (d, 1H), 6.93-7.24 (m, 6H), 7.28 (m,
2H), 7.36 {m, 1H) "
MS (electrospray) m/z 598 [M+H]"

55

THNMR(400MHz, DMSOgs) 5 : 1.06 (d, 3H),
2.23 (s, 3H), 2.26 (s, BH), 2.53-2.58 (m,
1H), 2.71-2.76 (m, 2H), 2.85-2.96 (m, 5H),
347 (s, 2H), 4.36 (s, 2H), 4.62-4.64 (m,

1H), 6.83-6.85 (m, 3H), 6.99-7.02 (m, 2H),
7.08 (m, 1H), 7.12-7.19 (m, 2H), 7.32-7.33
(m, 1H) ppm.

MS (electrospray) m/z 554 [M+H]", 576
M+Na]"




MS APCI+ m/z 512 [M+H]+ 77 {\ HNMR (CD30D, 400MHz) 6: 1.05 (d,

3H), H 1.80 (m, 2H), 2.50-2.80 (m, 5H), 2.80-2.95 (m, 5H), 3.20 (g, 2H),

3.45 (s, 2H), 4.55 (t, 1H), 6.78 (d, 1H), 6.95 (dd, 1H), 7.00-7.30
wonbd#akap. MS (electrospray) m/z 540 [M+H]+ Example 7@ cr/is200s/000112

N-(2,3-diihydro-1H-inden-2-yi)-2-(34(2R)-2-[((2R)-2-hydroxy-2-

{4-hydroxy-3-[(methyisulfonyl)ami no]phenyl}ethyl)amino]propyl}

phenyl)acetamide OHHH ~N~N_ /CH3/OHOHNCO S 50/

"CH3 The product of preparation 107 (157mg, 0.21 mmol), ammonium

56fo
(10'@% 9

m|xture

treated §

ml) and

ca
an
su
co
m¢
pr
12

fhen

19, 1.Ommol) an

i 200sioanaz4 BETTEALUNGI 1 L0 LTI

2005/080324

stirred at 50C for

ncentrated in vacuo and the
d 0.880 ammonia solution.
Iphate) 5 and concentrated

lumn chromatography on s
cthanol:0.880 ammonia 98:
pduct, 90mg. HNMR (CD30
H), 3.23 (m, 21-1),

i 'PDMIR Q0B hig) DMBOigsolve84r(dtBaNl

aRRA (bt 40ney, 2-OABSH: FRaer (
13hopEs é%h%m?‘éFW(H‘,'WS?G’}@?-ﬁ.gg

residue partitioned between ethyl acetate

e 8rarni®Payelinay dhibd rhagnélilim

nvacHaoThE, rasidueswag, Puifiedday(d, 1H)
lica gel eluting with dichloromethane:
PRPB: 95:5:0.5 to 90:10:1 to yield the title

DWEDONIBENSe BB (trBH). 6258 PO NAH] ",
836/638 [M+Na]" |

57

cl

H

"HNMR(400MHz, DMSQgg) & : 1.07 (d, 3H),
2.56-2.61 {m, 1H), 2.71-2.77 {m, 2H), 2.84-
2.90 (m, 5H), 3.55 (s, 2H), 4.46 (s, 2H),
4.58-4.61 (m, 1H), 6.81 (d, 1H), 6.81 (d,
1H), 8.96-6.99 (m, 1H), 7.02-7.04 (m, 1H),,
7.11-7.23 (m, 5H), 7.28-7.30 (m; 1H), 7.41-
7.44 (m, 1H) ppm.

MS (electrospray) m/z 580/582 [M+H]",
602/604 [M+Na]

58

TA

15N /\C[Ci
CH,

1 MS (electrospray) m/z 560 [M+H], 682

THNMR{400MHz, DMSOge) 3 : 1.05 (d, 3H),
2.30 (s, 3H), 2.55-2.60 (m, 1H), 2.69-2.75
(m, 2H), 2.83-2.96 (m, 5H), 3.51 (s, 2H),
4.29 (s, 2H), 4.58-4.60 (m, 1H), 6.80 (d,
1H), 6.96-7.22 (m, 8H), 7.29 (m, 1H) ppm.

M+Na]®

58

~

Tz

THNMR (CDZ0D, 400MHz) &: 0.98 (d, 3H),
2.48 (m, 1H), 2.62 (m, 2H), 2.80 (m, 2H),
2.89 (s, 3H), 3.50 (s, 2H), 4.56 (m, tH),
4.80 (s, 2H), 6.80 (d, 1H), 6.98 (m, 3H),
7.20 (m, 2H), 7.30 (s, 1H), 7.40 (m, 4H),
7.80 (d, 1H), 7.84 (d, 1H), 7.98 (d, 1H) ppm.

MS (electrospray) m/z 562 [M+H]"




3.45 (m, 2H), 4.56 (m, 2H), 6.81 (m, IH), 6.96-7.31 (m, 11H) ppm. 10 MS
(APCI) m/z 538 [M+H]+ Examples 79 - 81 The following compounds, of
the general formula shown below, were prepared by a method similar to
wibabheiameshed for example 78 using the appropriate 15 amiggsiastinthoo112
material. OH Qt CH3 O HO )?I' N H#iNO /SII CH3 No. Q1 Data 79 1IHNMR
(CD30D, 400MHz) 6: 1.08 (t, 3H), 2.55-2.93 oc™ (m, 8H), 3.51 (m, 2H),
3.80 (s, 3H), 4.35 (m, 2H), 4.58 H ti (m, 1H), 6.81 (m, 2H), 6.97 (m, 1H),
7.02 (m, 2H), 7.09 (m, 1H), 7.13 (m, 2H), 7.21 (m, 2H). 7.27 (m, 1H) MS

60 (A\ﬁew@wm 80 1\] RHMMRZ IEOBOBYAGOMHE) 3:06.06.(BH),
3H), 2154-4191 _H (m, 8H), 3.5 ), A.36 4MAn2 (
WO 2005/086324 PCT/IBZOOS?%O%%KE' @ ér%‘ﬁ?ﬂe‘%g?v 511% émmvi% H
ppm. MS (APCI) m/z 512 [M+ a]%smmmm@m@mﬂbow&)(sf £hlg

(m, 3H), 2.76 (m, N 3H), 2.91 ( 3. )
(m, H 1H), 3.56 (m, 1H), 6.9C g{d 1#9" 7. f%@; rgoa?{jjnldloiﬁﬁr;]@4@iﬁ(r%§f&; )

ppm. Unless otherwise stated H%a%iioﬁlgumgré aﬁjie@ Q:t ur?tf%r(ﬁ‘ 4F),
nifrogen atmosphere. 5 Abbrevl_aptg)@ﬂ 1H), 8.42 (d, 1H) ppm.

MS (electrospray) m/z 513 [M+H]"

61 | - THNMR (CD;0D, 400MHz) &: 1.05 (d, 3H),
H/U\OJW 2.60 (m, 1H), 2.71 (m, 2H), 2.93 (m, 5H),

F 3.50 (s, 2H), 4.40 (s, 2H), 4.58 (m, 1H),

6.80 (d, 1H), 7.00 (m, 2H), 7.18 (m, 5H),

7.33 {m, 3H) ppm.
MS (electrospray) m/z 596 [M+H]"

62 | . "HNMR (CDsOD, 400MHz) &: 1.05 (d, 3H),
H/\©\m 2.60 (m, 1H), 2.71 (m, 2H), 2.91 (m, 5H),

3.56 (s, 2H), 4.40 (s, 2H), 4.60 (m, 1H),

6.80 (d, 1H), 6.98 (d, 1H), 7.04 (d, 1H), 7.08

(s, 1H), 7.14 (d, 1H), 7.20 (m, 1H), 7.30 (s,

1H), 7.40 (d, 2H), 7.61 (d, 2H) ppm.

MS (slectrospray) m/z 537 [M+H]"

63 | &, THNMR (CDsOD, 400MHz) 5: 1.04 (d, 3H),

H/\©\N/ 2.60 (m, 1H), 2.70 (m, 2H), 2.78 (m, 11H),
i 3.48 (s, 2H), 4.21 (s, 2H), 4.58 (m, 1H),
6.76 (d, 2H), 6.80 (d, 2H), 7.00 (m, 5H),

7.30 (s, 1H) ppm.
MS {(electrospray) m/z 555 [M+H]"




TBDMS = tert-butyl(dimethyl)silyl IPA: isopropyl alcohol THF:
Tetrahydrofurans = singlet d = doublet 10 dd = double doublet t = triplet g

wb
fo
m

= quartet m = multiplet bs = broad singlet e.g. NH, or OHlIn vitro activity of

easpetinds of 15 formula (1) The ability of the compoungs@fih@/voe112
rmula (1) to act as potent R2 aganists therefore mediating smooth
uscle relaxation may be determined by the measure of the effect of

beta-2 adrenergic receptor stimulation on electrical field

st

'mulated contractlon of qumea pig trachea strips, 20 Guinea-pig trachea

84 M
ac
is
di

tra
opposite the trachealis muscle
PCTIIB2005/000112 127 semgr'é EHRRGE rings wide, are cut. The

re

CC

ble, Dugkin-Hartley guinea pigsNMR-E28ePBre4dddHz) €02.05 (d, 3H),
ppyxnd exsanguina| IQ%HO@med ﬁrﬁ%gl @ﬁe%n@@p {FﬁCbﬁ«%

|55f§ ed.Four preparationsjare ob om each'animal, starting the

ssection immediately below! B2&%arynx Al t8iHg (3 52&'1% Iér@@h(ﬁ? 1H),

ichea. The piece of trachea |ig; 2y openad)byy yting, thegartiBegm,63H),
then ansverse WO 2005 080324

sulting strip preparatlons are mngﬁﬁggm@mhmg@g pems}ﬁsmg

BSSt

Ri

fu

tw1ce at 15- mlnute mtervals ¢

m

Afess) %23&%‘2‘#%@%“5‘32 L8, GSZ@% Y ?%E?é?béﬁ%'y%

an initial tension of 1 g. The pj

tton.thread ed-th oh-the Hhhe O\, ae-band

ips are-équibr
nger buffer £Sig 507)

consyning 3 hnxd@m@thaﬂn @(ﬂlgma 2H),

'ther 30- 45 minutes, during

S ?andé’g-’“'ﬂf

OH
H
N
Q
HO Q'
HN\S//
X T CH,
No [ Q" Data
86 G - HNMR {CD3;0D, 400MHz) &: 1.07 (s, 3H),
H
/\©;I 1.08 (s, 3H), 2.64-2.88 (m, 4H), 2.89 (s,

3H), 3.52 (s, 2H), 4.34 (m, 2H), 4.61-4.67
(m, 1H), 6.85 (d, 1H), 7.05-7.10 (m, 3H),
7.14-7.20 (m, 3H), 7.35 (d, 1H), 7.41 (d, 1H)

ppm.
MS (electrospray) m/z 592 [M-H]




Pfizer). Following the tension

ing equilibration, the tissues are subjected to

electrical field stimulation (EFS) using the following parameters : 10 s
trains every 2 minutes, 0.1 ms pulse width, 10 Hz and just-maximal
wiagRdeR.Vvolts) continuously throughout the length of the experiment., ..,
EFS of post-ganglionic 15 cholinergigznerves in the trachea results in
monophasic contractions of the smooth muscle and twitch height is

recorded. The organ baths are constantly perfused with the
above-described Krebs Ringer buffer by means of a_peristaltic pump

87 system (pum

flow rate 7.5 m| e @Re0GHARANHaXFerlmentswiH),
when a beta-

OH-Q
in enﬁon |d, the pump
cumulative dgsing to the bath

potency and efficacy Followin
stopped and the 25 preparatip

R T R O 2h. 480

drel §ﬁéhéisl8éfg&in itk r/m8dMalbrébfoRdd iR
indiFxpesimantalprojosel dar aspegsmentas

0 equnlbratlon to erjstaltic pump is

FS the
hiRiepiipsRiRWItR/Z E7R) ié“a%ﬁe of 300 nM

seispprenaline (Sigma 15627) taiﬁwmln@gwge 1n1t@r(§sg§4q
inhiRition.o ractile EFS_response. The isoprenaline. is the
W shé{d ou ériod of 40%3&%@%0%@ t%‘é)pﬁﬂ%ésa@tﬁ” 4.80

tigsues (Isoprenaline Curve 1

toi the bath using half log incrg
ge used is 1le-9 to 1e/3~_6

r

nnrﬁﬁnho are \AI’JC‘I’\
|3

Yo standard

| guirve-ty &Soprenaling 1522a(eﬁie<|:!siawmt&um
RS AGFea ol (e oo
Mmﬁt tM&(&ieﬁtmeamprmm [mqu*the

fara Anmmr\v\r\lv\ﬂ

d.a
wetoSTtet uuu

69}21c05/080324 PCT/|B2005/000 E@%@%‘gﬁg W’g@] gw(l éﬁ)
is € Jla'esa(b,em-g,a@ams(naczamlmgsmthe 2H),
pr t sponses a
b S e b ot bt ags{Tre 1

ng

aﬁi@n@ a(si a ﬂé)cé’nzigémf tAE maxadald, 2H),

inhibition 5 mduced by isoprenali ﬁ,lue for beta-2
agonist according to the presfr%f%ﬁv htl ?é;gr%&g t%@ﬁ cEécentratlon of
cdmpound required to produce%lfmfmféﬁbm/mﬁ fM“ﬂ'&ta 2
ZgAgonists-accordingeothe pres : A]e e ' %
relative potency to jsoprenaling '
\;_j \F 2.92 (m, 5H), 3.09 (m, 2H), 3.55 (s, 2H),
4.40 (s, 2H), 4.77 (m, 1H), 6.90 (d, 1H),
: 7.18 (m, 4H), 7.27 (m, 3H), 7.37 (s, 1H),
7.41 (m, 1H) ppm.
MS (electrospray) m/z 612 [M+H]"
71 G THNMR (CD30D, 400MHz) &: 1.24 (s, 6H),
Sy .02 (m, 5H), 3.08 (m, 2H), 3.55 (s, 2H),

4.40 (s, 2H), 4.77 (m, 1H), 6.80 (d, 1H),
7.16-7.30 (m, 6H), 7.41 (s, 1H), 7.58 (m,
2H) ppm.

MS (electrospray) m/z 612 [M+H]"




defined by the ratio (EC50 beta-2 agonist)/(EC50 Isoprenaline). 10
Confirmation of beta-2 mediated functional activity Beta-2 agonist activity
of test compounds is confirmed using the protocol above, however, prior
wo gaasssling the curve to beta-2 agonist according to the prga@Ros/oo0112
invention, the preparations are pre-ingubated (for a minimum of 45
minutes) with 300 nM ICI 118551 (a selective P2 antagonist) which results
in 15 the case of a beta-2 mediated effect in a rightward-shift of the test
compound dose response curve. According to another alternative, the

72agonist potEngy g:or the (32 recéptaMBf (ﬁ‘@@@rﬁpdﬂﬁmﬁﬂxf)ﬁe o @H),
may, also be determined by the h nt n

com{ﬁcﬁ.m eco ding to the prgsen 31vén?f )t1 requwg%‘to g 30% h%kp
maximal efféct 4£C50) for the (324 edeptdH)Cabount F’iﬁébaﬁaﬁﬁn(ﬁo 1H),
mM/100% DMSO (‘almethylsu foxidey %tgcg,pf gpmpgaqﬂd I, dlw.}fji‘dﬁ%-s (m,

refjuired top dose in 4 % DMSO. This top tose is’Used to construct a
10-point semi-log dilution curye&IIRAM-% DMSO. isoprenaline (Sigma,

1-5627) was 25 used as a sta 1@,@@d(@pe%y,gyp@§p}aﬁme@ﬁ@gqi@qtontrol

wells on.each nla'rp Data was exnressed.a oprenaline. resnonse

cell Culture CHO (Chinese Hcmﬁ Bv@@ﬁgﬂs S AERh &t 13 (s, 6H),
ex fian engroiG repaptar fiompKaikaztai (N4,
84: ; ier gt WO 2005/0 0324 PCTIIBZOOS/OOOllZ
129 at., Mot Pfiarmacol 33: 13218 9e8HAM3APwerd)grdiif i 1H),
Dulbeccos MEM/ NUT MIX F13 @3ibep, 24331-020). sappienejed with(m,
10 % foetal bovine serum (Sig F4135, Lot 90K8404 Exp 09/04), 2 mM
glytamine (Sigma, G7513), 5()§%&Menetlcm (Sigma, G7034) and 10
Iaq/ml puromycin (Sigma P8831993 @@etls)sw@r)sﬂréﬂ&m[rgivaﬁbout 90 .

|||||||||

Maotkhod 20 .-l
/u \.oUI ||u COLIIIU I‘\DD y IVICUITUU £ J PI I VWi TaAavlti UUDC UI
EESFH é) ‘Z%’i’ ansferred into a CAMP- Flashplate(r) (NEN, SMP004B),
with 1% DMS&® as basal controls and 100 nM Isoprenaline as max

controls. Thig was (R‘Jiluted 1:2 by the addition of 25 p1 / well PBS. Cells

O
HG CH. Q1
O 3
No | Q' Data
74 S THNMR (CDsOD, 400MHz) &: 1.09 (d, 3H),
{\N/@ 260 (m, 1H), 2.68 (m, 2H), 2.88-2.93 (m,
; 2H), 2.91 (s, 3h), 3.52 (s, 2H), 3.80 (s, 2H),

4.36 (s, 2H), 4.57 (dd, 1h), 6.76 (d, 1H),
6.82 (d, 1H), 6.93 (m, 1H), 7.04 (m, 2H),
7.15 (m, 3h), 7.20 (d, 1H), 7.18 (d, 1H) ppm.
MS (electraspray) m/z 542 [M+H]




10 were trypsinised (0.25% Sigma, T4049), washed with PBS (Gibco,
14040-174) and resuspended in stimulation buffer (NEN, SMP004B) to
give 1 x106 cells / ml CHOhB2. Compounds were incubated with 50 p1/
waekhsalisier 1 hour. Cells were then lysed by the addition ofd-Despdeé vueik2
detection buffer (NEN, SMP004B) tantaining 0.18 pCi / ml 1251-cAMP
(NEN, NEX-130) and plates were 15 incubated at room temperature for a
further 2 hours. The amount of 1251-cAMP bound to the Flashplate(r)
was quantified using a Topcat nt NXT (Packard), normal counting

efficiency for Lfimgte. Dose- redpidiR (GR:REs daREEadsas .08 (d, 3H),

Ispprenaline agtivity and fittedus f etersi fial
th Jg bigen that the comy ounds?tofqi%rrlﬁi}??\@8 Eaa%cc?ﬂ? dztg ?h%% (m,
present inveéntign that are illustriibe %eSxemplds ﬁté%isaglige%%\/(ﬁa%@

CAMP EC50 between 0.02 nM anefyl g, T folomging ta |Ilg$;3a S {ihg,
activity of the compounds of the mventlon xampl )1 0 02

e C5
0.03 60.07 12 0.05 15 0.03 | F798.08" 281:08- 0% GHo' 51 07oh7
39 0.05 WO 2005/080324 PCT/M@Z{GGWQ@QMZM@Q%)@;@@. 60 0.02 67

0.08 76 0.02 Claims MS (electrospray) m/z 556 [M+H]"

76 | "HNMR (CD3OD, 400MHz) &: 1.05 (d, 3H),

H/© 2.55-2.60 (m, 1H), 2.60-2.70 (m, 2H), 2.80-
2.95 (m, 5H), 3.50 (s, 2H), 4.35 (s, 2H),
4.55 (m, 1H), 6.75 (d, 1H), 6.95 (dd, 1H),

7.05 (d, 2H), 7.18-7.35 (m, 8H) ppm.
MS APCI+ m/z 512 [M+H]"

IE

AN THNMR (CD;OD, 400MHz) 5: 1.05 (d, 3H),

M\© 1.80 (m, 2H), 2.50-2.80 (m, 5H), 2.80-2.95
(m, 5H), 3.20 (g, 2H), 3.45 (s, 2H), 4.55 (t,
1H), 6.78 (d, 1H), 6.95 (dd, 1H), 7.00-7.30

(m, 10H) ppm.
MS (electrospray) m/z 540 [M+H]"

Example 78 : N-{2,3-dihydro-1H-inden-2.yl}-2-(3-{(2R}-2-{{(2R}-2-hydroxy-2-
{4-hydroxy-3-<{{methyisuifonyl)amino]phenyl}ethyljamino]lpropyl}
phenyljacetamide

HO l

N\Sz;-
o7 TCH,

The product of preparation 107 (157mg, 0.21mmol), ammonium formate
{66mg, 1.0mmol) and 20% Pd/C (5mg) were dissolved in ethano! {(10ml) and

the reaction mixiure heated at refiux for 3 hours. The reaction mixture was
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1. A compound of general formula (1)'. OH Hi R2 (CHzIn NHSO2CH3

wherein the (CHg;r-C(=Q)Q' group is In the meta or bars position, R' and

p2 are Independently selected from H and 01-C4 alkyl, nis C, 1 or 2 and
wallhaegrep selected from * J N~f is i)r'yb™ and a group "N%i%ﬁgémosﬂz

wherein pis 1 or 2, 02 Is a Cr -C4 aligylene, R1'is H or CT-Cq alkyl and A

is pyridyl, C;, Ctc cycloaikyl, said cycloaikyl being optionally bridged by

one or more carbon atoms, tetrahydropyranyl, plperidinyl optionally

substituted with benzyi, tetrahydrothlopyranyl or a group 131 R3 Ra 4 a
caRlpd 1058k Hite #ad RAthRs sBiBtiandoR rereandiusafiecndeiftétong ahdnweol)

IR b T el e Sty ihorctbl Bt as
cabcadratied and&Rg/amhR IDaresiteapaditpatt ketvash thybretiadde and
O.fégqg M&iiécéloﬂyﬁ}ﬁlr@nﬁz@eor%%gsﬁ%m%ﬁtmeﬁ@%%&tﬁm%mmat&)

carbonyl group:. or, If appropriate, their’pharmaceutically acceptable salts
anthd/6PISEMERetutiImaracEdlvaldiPor i88tdWe: VA&t oRsiRGeoP)2. FOlUMN

i OMBRIRE AGFORING iR 48N Jewhﬁﬁ?iw@il BN RAh WS KA 350,880
"H2 and A'is cymohex;FSI. tetrahydrothi- opyranyl, plperidinyl ogtlonally

am IR R HHBEARD SRR B Wit HaBiging 48 @aim 1
ivhareinct. iR KodiK4) REMGweinBRS, R4R2 a7d(RE apeihl. A28 (m, 2H),

compound according to claim 1 wherein 31 i% %1group'-NH-Q2-A, wherein

360 (@eat L Haertd Untt A 16T bl $Ex7-ST (M, 11H) ppm.
MS (APCI) m/fz 538 [M+H]"

Examples 79 - 81
The following compounds, of the general formula shown below, were prepared

by a method similar to that described for example 78 using the appropriate

amide starting material.
OH
§ Q*
CH 0
HO ¢
HN .+
//S\CHs
Ne. [ Q) Data
7% THNMR (CDa0OD, 400MHz) o: 1.08 (I, 3H), 2.55-2.93
G/CH3 {m, 8H), 3.51 (m, 2H), 3.80 (s, 3H), 4.35 (m, 2H), 4.58
[\E/\© {m, 1H}, 6.81 (m, 2H), 6.97 (m, 1H}, 7.02 (m, 2H), 7.05
(m, 1H), 7.13 (m, 2H), 7.21 {m, 2H), 7.27 (m, 1H)
MS (APCI) m/z 542 [M+H]"
80 ~y "HNMR (CD30D, 400MHz) &: 1.06 {t, 3H), 2.54-2.91
H
{m, 8H), 3.52 (m, 2H), 4.36 (m, 2H), 4.60 {m, 1H), 6.80
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R5 rm. 7 tt6 wherein R3. R4, RE, Re and R2 are the same or different and
are selected from H, C1-C4 alkyl, ORE, SP9, ON, halo, CF3, 0CF3,
SO2NR9R10, CONR9R10, NR9Ri0O, NHOORO and phenyl provided at
weashgwb23 to R7 are equal to H; wherein Re is C1-C4 alkyl-aRe, 52 ald;2
R1 are the same or different and areselected from H or C1-C4 alkyl. A
compound according to claim 4 wherein a2 Is -CH2-, (CH2)2_ or -(CHI)3
6. A compound according to claim 6 wherein a2 Is -CH2-. 7. A compound
according to any one of claims 4 to 6 wherein Ais a group 132°‘R3fi

' FD|7 Re wherein R3 R4 RéP6HN& R7-ZréTiiimsaitd) epdifferent and are

selected from H, CH,. Ocmgggpéélhl& ?q@ M”#gf OCF3, phenyl,
imethylamino, ON, tert-hutyl, provided at least 2 of R3 to R7 are equal to

am thgsa eo

grent @g@rg_@qal geﬂ.ﬁoﬁhé"(,ﬁ"ﬁquﬁziﬁj'%&g&% (m,

providelf at [éast 2’of R3 fo R3 are equal to'H. 9. A compdund accor
to any one of claims 1 to 8 {fherd® s €r98, GikylFAhd7R218.80-0n, 10H),
alkyl, 10. A compound agcpedingnto| fipspnP Wherein R} is H or CH3 and

8H. 8. A compoyeds cord'ﬁ@%iﬁﬁﬁa@%ré@ﬂﬁ’@#z}zﬁ:F&SZRanéIFR)Y 2.76 {m,

R2is CH3. 11. A compound accarding to claim 10 whereinnis 1. 12_The
(R.R)-stereoisomer of a compound according to any one of claims 1 to 11.
Uhfesh compausd aneesdingitoramtione afislaimtaried LovielRiadhea nitrogen
é%Hzag C(=0)Q' group is in the meta position. 14. A compound
allpes ﬂ&to claim 1 selected from the group consisting of
N-Benzyl-2-(3-{2-[((2
Agg-%p%gﬁgxg-zm-hydroxy-3-[(mef[hylsuIfonyl)am|-,o]phenyl}ethvl)am|o
=2= opyl) phenyl)acetamide, 2-; ‘
TBRMER yexHydytixjr2stivligdybxy-3-[(methvisultonyl)aminojpheny!}ethyf)a
iNQ}:2- methyi yOphenyO-N-(4- methoxybenzyl)acetamide
l%(égkzﬁ?@gp}%gh%?droxy-2-{4-hydroxy-3- [('methylsuifonyl)amino;
Thireryieahydeatire)e- metsingieipyl)phenyl)-N-
4(2-methpxyhenzyl)acetamide.
N-(2-Ehoxybenzyl)-2(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-[(methylsulfony
dfamifdieHERy HetHYFaminoj-2-meth- yipropyl)phenyl)acetamide.
t 2-(3-{21l{pr -2-Hydroxy-2-{4-hydroxy-3-[(methyisuironyl)aminolphenyljem

yI)amino&-Z-met vloropyl)phenyl}-N- (3-methoxybenzyl)acetamide,
- q = glartet

m = multiplet
bs = bread singlet e.g. NH, or OHIn vitro activity of the compounds of
formula (1)

- The ability of the compounds of the formufa (1) to act as potent B2
agonists therefore mediating smooth muscle relaxation may be determined by
the measure of the effect of befa-2 adrenergic receptor stimulation on electrical

field stimulated-contraction of guinea pig trachea strips.

Guinea-pig frachea

Male, Dunkin-Hartley guinea pigs (475-525¢g) are killed by CO» asphyxiation
and exsanguination from the femoral artery and the frachea is isolated. Four
preparations are obtained from each animal, starting the dissectioﬁ immediately
below the [arynx and taking 2.5 cm length of trachea. The piece of trachea is

opened by cutting the cartilage opposite the trachealis muscie, then transverse
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2-(3-;2-[((2R)-2-Hydroxy-2-{4
Hydroxy-3-(methylsufonyl)amino)phenyl}ethyl)aminoJ-2- methylprooyl)phe
nyl)-N-(4- methylbenzyl) acetamide,

v Ak Qnk§ 2R 1-2-Hydroxy-2-{4-hydroxy-3- [(methvlsuifonyl)a@@%%%&m%g .
nyl)aminoJ-2-methylpropyl}pnenvl)-N- (2- methylbenzyl)acetamide
2-(3-f2-[((2R)-2-Hvdroxy-2-(4-hvoroxy-3-[(methvisultonyl)amino)phenyl}eth
yl)aminoj-2- methylpropyl)phenyl)-N- (3-methylbenzyl) acetamide, N-(3,
4-Dimethoxybenzyl)-2-(3-(2(((2 R)-2-hydroxy-f4-

shytiomey M(mﬁh&@lIfmr@ﬂ)mdma}p@enyl}é’fhyl)@milﬁdbZ;tnp preparations are

B o Sl Ty S oo e pper anc

ioWRr- gaiﬁﬂegwimopy;)ﬁﬂi@rmymmmbrated un-tensioned, for 20 minutes
me
R S5 D e

(SigaaCHid/ibbd hpp) SuerEidn R Sgmal 3§20 Ahgd &);xM%énestigma

A8 AL B PSR e e SRy o
mfbﬂwymmﬁpmnm@mmﬁaﬂsﬁas arenelihyled iopsaiplitymid) doeeafuitisr 30-
AArfekbls PR @2 {ﬁ@y%}@rs'xgﬁ%n%dﬁaayﬂ@%?cérg?wﬁﬂnute

Itonyl)ammno]phenyl}ethy{) aminoj-2-m sthyl- propyi)phenyl)acetamlide,
e[ aS oGRS BL(IODSTAO RELS - HSRSARD - [A0, dRiiarReh eviy I siigadard
léd}ﬁﬁlmﬂifémﬁwc}éig)&&@@@k@ - cHTeRARReMIACRIGAR. B3R ned at

2.4 | b
Gy RSB Aoring A e RGRIoR - (hesuaBripaHllzcted to
e%t&ﬁygieﬂw@ athmiutadich m@tpwuﬁhaﬁﬂéﬂmlymgmet@rs 10 s trains

e A BT G it eb ol M2 e

cm(mx&nsﬁuWmmy@t(&{@mwmmrﬁnﬂﬁhyﬂﬁﬁwﬁ-ﬁ(mae@mi@ﬁﬁmc
cﬂgyﬁ%ﬁ%‘%gﬂﬁﬁy l)r?twgat?%&%az régu@y chﬁ%ngph ns\{gaggrg rrgfl: 1ohs of the

ioro-o-fiuorobe
MSPHD Risolg @) -vighrbright (s-rseruigd3 Tineetgutbaliyaaren ojpistantly

| ) o n t
pﬁ@%@ﬂ bﬂ@»@%ﬁ%ﬁ%ﬁ%@o&%ﬁ %ﬁgiy 0X g?éf%memylsuﬁgﬂfll)gf @

eRYIRNPYEIRIT o [BUrRRethYYsr 68k phe ni a ertraﬁmﬁg) throughout the

e&b@;ﬁ@i?hmlfﬁbﬁfgy&@e@r&n [(2Rrigahy dr et A4 RuHiRxY a3 domety 8 ifhe
g/l)amlno) henypetdyagamlno )-2-

present Invention is added, the pump is then siopped for the time of the

cumulative dosgng io the bath and started again after maximal response is

reached for the wash-out period.

Experimental protocol for assessment of potency and efficacy

Foliowing equilibration fo EFS, the peristaltic pump is siopped and the
preparations ‘primed’ with a single dose of 300 nM isoprenaline (Sigma 15627)
to establish & maximal response in terms of inhibition of the contractile EFS
response. The isoprenaline is then washed out over a period of 40 minutes.
Following the priming and wash-out recovery, a standard curve to isoprenaline
is carried out on all tissues (Isoprenaline Curve 1) by means of cumuiative,
bolus addition to the bath using half log increments in concentration. The
concentration range used is 1°° to 1%/3%° M. At the end of the isoprenaline

curve the preparations are washed again for 40 minutes before commencing a
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methylpropyl)phenyl)acetamide,
N-[3.5-bfs(Trifiuoromethyi)berzy!--2-(3-[2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyl)am!no]phenyl}ethyl)

e kp@srethyipropyl}phenyl)acetamide, N-(3,4-Dim PCT/IB2005/060112
ethvtbenzvh-2-(3-[2-((2Ri-2-hvdroxyz2-{4-hydroxy-3-[(methyfsulfdryl)am!n
alPhenyl}ethyi)amino]-2- met'hylpropyl)phenyl)acetamide,
N-(2,5-Dichiorobenzyl)-2-13-((2R-2-[((2R)-2-hydroxy-2-{4-hydroxy-3-[(met
hylsulfonyl)amipo)phenyl)ethvl)amino] propy}phenyl)acetamlde, )

Sﬁz&‘liiz%gﬁ)-‘?tpﬁfdF8x§r°’-‘29{2f}ﬁ}t§'r%>@%-'['&ﬁﬁiﬁ§/i§9ﬂ ) e OpiRehyRRnist

3bgm@wﬁmﬁm¥@ﬁcwmﬁmv%b%& Eb@ﬁl@?t’%ﬁb@lﬂgb@?ﬁ?@ﬁxprﬁss&d as
-(3-(2:1((28)-2-Hydroxy-2-{4- xy-3-[(methyuiphonyl)amino]phenyliethy

pﬁacm?ﬁo(éi-m%e]ﬁ)ﬁ%?o%n)[;t)fﬁ%-%%?—I%-e@ééﬂgﬁyl g@l)ﬁetaﬁ%ﬁi , ag%riist are
niv Bsedichio ipeazyin® (B ER) 2H (2 R R:bpthouyel -tHehydixikyaBif{(nisition

: )ami= Neth ing| ybphenyiacetamide,, .

TR Ay IS B 4 ] BB By 2 -l g

apsonsinsL forijiganirrg phényeiinpgeefars to the concentration of compound

w2 met I j } . :

e e O SR THE: Jata for hetg:2 aogniste ascording to

R%) BIRSREfpRERD IRt RIE IS - XPHESRYThraD YRR IpabRRgH e Isoprenaline

dbﬁﬁ%@ﬂﬁﬂ@e@dﬁﬁwﬁﬂaﬁﬁé&@swﬁcso Isoprenaline).
[((2R)-2-hydroxy-2-{4-hydroxy-3-((methylsulfonyl)amino;

phe hyl ingl=2-methyipropyphenyl.jiacetamlde
@-}?e ISt 2P =2 ﬂ L Yroxy-2-{4-hyd

Breiry23 4goristyisctiviyy bantésd | coemydiattyl) amswirmed using the protocol

by o e e A R e B ahaspraing
tfmdpfwﬁﬁéﬁw@@é@mim-gg,ap@ﬁ,ﬂiﬁ@mmman@&weﬂz(fm a minimum of
43Rk R 306-Rvcrery3dgnsty by envdgninapheniaiiamingls i,

propyl}phenyl)acetamtde, . _ '
e OREERD 429 -2- Pdtiesgdoefienl i axyidhfimaethg hifiiohigatamcpmasyind

aralby, meyriqoxhphenyl)-A,~(3- phenylpropyl)acetamide,

N-(Cyclohexy! methyl)-2-(3-t(2 R)-2-[((2

R)-2-hydroxy-2-j4-hydroxy-3-[(methyisu Ifonyl)amin c) p he

e R SR M eGP (AR b BB A faeantor
ofSHEA DA Dhiyrlr sk (hy dnayiad(Bre tivtertinid) Binine)pkeryile of
ﬂeﬁt_h l %Irlg\!rp ?}{Qﬁﬁgﬁlgggﬁ@g@ e@ct‘}rélrc ing to the present invention required to
prAd((2R)sR-yaldoxy 2{ddryBiouy 34 (hee iy ledégrylamino; onenyl}ethyl)

Compound Preparation
10 mM/100% DMSO (dimethylsulfoxide) stock of compound is diluted to
required top dose in 4 % DMSO. This top dose is used to construct a 10-point

semi-log dilution curve, all in 4 % DMSO. Isoprenaline (Sigma, 1-5627) was

used as a standard in every experiment and for control wells on each plate.
Data was expressed as % Isoprenaline response.

Cell Culture

CHGO (Chinese Hamster Ovary) cells recombinantly expressing the human B2
adrenergic receptor (from Kobilka et al., PNAS 84: 46-50, 1987 and Bouvier et
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am!no)propyl}phenyl)acetamice,
N-(3,5-Dlchiorobenzyl}2-(3-{(2R)-2-[((2R)-2-hydroxy-2-(4-hydroxy-3-[(meth
ylsulfonyl)amino]phenyl)ethyl)amine) propyl)phenyl)acetamide,

( [((2R)-2-Hydroxy-2-?4-hydroxy-3-[(methylsulfo
vﬁ?/l%%%%/%pgémo)propyl)phenyl) N-[4rgtyif- Iuoromethyl)benzynf;l"%%r%m(laé%la{?112

N-(2;
5-Dlohlorobenzyl)-2-(3-{(2R)-2-[((2Rr-2-hydroxy-2-(4-hydroxy-3-[(methylsu
Ifonyl)amino)phenyl)ethyl)aminc? propyl)pheny?)acetamlide, N -[4-RlI

aliptack Riitieseonethyieienzy 858 CHORZ] ((deh-grbXe iayulbbddasdvEM/

'\[@%@3&%‘ j@ f%h @5 : lroy%y 31331 @%ﬁﬁ%‘rﬁ’ﬁﬁ%@%@ﬁ Bithctd % Raiabboviaesprum

(B@ml)@r@ﬂ(l&) 96«8484 EhypdooyR-2Hmd ikyafhitedbigsa, G7513),

R A A DB SEr L BSATR igma, poscs).
Q@S)@Hﬁﬁe@@t@gmwﬂrﬂemﬁu&owljantimi]p@e-
nyl)ethyl)amino)propyl)phenyl)acetamine,

Adda¢ighigro-S-methyibenzyq-2-(3-{(2R)-2-[((2R}-2-hydroxy-2-14-hydrox

2y -3- flmethV|squo ivDaminciphenvl, ethylz am|no]prdpyl)phean)acetamlde
/ well each dose of compound was fransferred into a cAMP Flashplate®

(Nam @mw@@flu@mm%fmmwﬁa&a{%&&% oy diNobénBiine

droxy 3- Isulfonyl)aminQO]ph
Wg‘(éﬁ‘iﬁ%] pyNph MY étgntawéhmédémra%%m& well PBS. Gelis
WGTE&WMQWII&X@%@W[(@@)&Q}Mw%ﬁ@ﬂmﬁﬁd{m@mwm

mmg{]%@ﬁa%n r%%‘ﬂé“?%f %EM{%@:@%‘;}% Give 1x10° cells / mi

w%wrwaﬁwmg Bty ittt GOy)lahwet]peisnid) 1 hour. Cells

P%')@?ﬁ%%%%ﬁ%%ﬁ@@'ﬁ 309 1! 2Rl esocdion ouffey, (YEN.
SMRAASRBY FoR aing QTPhelilathy ) HAMB] GNip) pliskyisiaachiates were
iDk(Batedi gafmenﬁf&me%é&u@% @%&ﬂyﬂﬂx&%@@ %x&]{@@mwmp

[fonyhamine]phenyl)emvl) amino)-2- methylpropyl)phenyl)acetamide,
mi{ﬁidl@ciﬁh"ﬁj-ﬁﬁ@ﬁb@f@?ﬁ@th&iﬁbW@M%QWZR)ﬁD@@@#ﬁRm%?Ik@l'd)
normAl s Ryl Eomy éﬁ@t?&mhﬁﬁm_ﬁeef%gé—%%bgs@%@ﬂ was expressed as

propyl}phenyf)acetamidé, N-[4-Chloro-3-{ trill
fadroriensinreastiiy- quf“méWﬁ%wwwmfos@m@@my.sufon

yl)aminojphenyl) ethyl)amino)-2-met'nylpropyl}phenyl)acetamlde,
:N#{%fbm(ﬁmmdmmetw@bmwmgomm{@fhwmu@{ﬁme&mwhﬁgnw) the

p%%éu mv 'Bs%@%ﬂa?ng}goatusp a‘%”l?( l?nr O&laqﬁ sy I)Ia%g t%’%"'%%’ove show a [32
cAMP ECsy between 0.02 nM and 1 nM.

The following table illustrates the activity of the compounds of the invention:

Example ECs0 (nM)
1 0.02
2 0.03
8 0.07
12 0.05
15 0.03
17 0.08
25 0.08
26 0.08
31 0.04
38 0.06
39 0.05




N-[3-F! uoro- 5-(trifluoromethyl)benzylJ-2-(4-{2[((2 R)-2-hyd
roxy-2-(4-hyoroxy-3-[(methylsulfonyl) am(no]phe nyi )
ethyl)aminol-2-methylpropyl)pheoyf)acetamide, Pi-[2-F| uoro-

woGHiuenethyl)benzyl]-2-(4-(2-[((2 R)-2-hydroxy-2-! 4-hyd{;%¥ﬁ§2-505 1000113
(methylsulfo nyi) a mioo)phenyi} etyy)amino]-2
.methylpropyl}phenyl)ace.amide.
N-[4-Fluoro-2-(trifluoromethyl)benzyl]-2-14-{2-[((2R)-2-hydroxy-2-{4-hydrox
y-3-[(methylsuitony)amino]phenyl)
ethyl)amino}-2-methyipropydphenyl)acetanfidss
N-[4-Fluoro-3-(trifluotometh§l) benzyl]-2-(4-028%, (2
R)-2-hydroxy-2-(4-hydroxy-84(methylsulfon§lpa&mino]phenyl} ethyl)ami
no)-2-methylpropyl}phe nyh&tetamige, 0.02
2-(4-1(2R)-2-[((2R)-2-hydroxy-2-t4-hydroxy-3-methylsulfonyi)ami~,io)phen
yhethyl)amino]propyl)pheny)-N-(2-meth- oxybenzyl)acetamide,
N-(2-cthoxybenzyl)-2-(4-[(2R)-2-[((2), 7f-2-hydroxy-2-(4-hydrox)i-3-[(methyl
sulfonyl)amino]phenyl}ethyl)amino]pro- pyl}p henyl )acetamide,
N-Benzyl-2-(4-[(2R)-2-[((2R-2-hydroxy-2-{4-hydroxy-3-[(methylsulfonypam
ino)phenyl}ethyl)amino]propyl}phenyl) acetamide.
2-(4-{(2R)-2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methvIsul4onyl)amino]phe
nyl}ethyl)aminc]propyl)phenyl)-N-(3- phenyipropypacetamide, N-(2,
3-Dihyd ro-', H-i nden-2-yl)-2-(3-((2Ry-2-[((2 Rj2-hyd roxy-2-{4-hyd
roxyv-[(me thyisu Itonyi)aminojphenyl}ethyl)
aminopropyl)phenyi)acetamide, 2-(3-{ (2 R'1-2-[((2 R)-2-Hydroxy-2-{4-hyd
roxy- 3-[(m ethylsulf onvl )Jami nojp'nenyl}ethy;) aminojprcpyl}phenyl)-N-(2-
methoxybenzyl)ecetamide.
N-Benzy-2-(r{(2R)-2-[((2R")-2-hydroxy-2{-hydroxy-3-[(methylsulfonyl)
amino]phenyl}ethyl) a mino]pmbyl}phenyl) acetamide,
2(3-{(2R)-2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsuifonyl)aminojpheny
[}ethyl)amino]propyl)phenyl)-N-(2- phenylethvd)acetamide,
2-(3-{(2R)-2-[((2R)-2-Hydroxy-2-f4-hydroxy-3-[(methylsufonyi)amino]phen
vl}ethyl)aminolpropyl)phenyl)-N-(mesityl- methyl)acetamlde,
2Z(3-{(2R",2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonvf)amino;
phenyl}ethyl)amino propyi}phenyi)-N-(2,3,5- trichioro'oenzyl)acetamide,
2-(3-{2-[((28; '
-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)aminc]phenyl)ethyi)amino]-2-
methylpropy}phenyl)-N- [3-(trifluoromethyl)benzyi)acetamide,
N-(2,3-Dlchlorobenzyi)-2-(3-[(2R)-2-[((2R)-2-hydroxy-2-;
4-hydroxy-3-[(methylsulfonyl)aminojphenyl)ethyl)aminoj
propyl)phenyl)acetamide,




N-(3-Chloro-4-methylbenzy!)-2-(3-{(2R)-2-[((2R)-2-hydroxy-2-(4-hydroxy-3
-[(methylsulfonyl)amino]phenyl}ethyl) aminojpropyl}pheny)acetamide,
2-(3-{2-[((28)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}eth
yl)amino]-2-methylpropyl}phenyl)-N- [2-(methyhhio)benzyljaceta-nide,
2-(3-{2-(((2R)-2-Hydroxy?(4-hydroxy-3-{(,methyisulfonyl)amtno]phenyl}eth
yl)aminol-2-methylpropyl}phenyl)-N- [4-( methyithin)benzyl]lacetamide,
2-(3-(2-[((2R)-2-Hydroxy-2-(4-hydroxy-3[(methvisulfonyl)amino)phenyl}eth
ciaim¢l)aminol-2-methylpropyl}phenyl)-N-
(tetrahydro-2H-thlopyran-4-yl)acetamide. N-(Blpheny;-2-ylmethyl)-2(3-

1. AR Rydrekip24d (hydroxy-3-(methylsufonyi)amino]phenyl}ethyl)
amino}-2- methylpropyl)phenyl)acetamld= 35
2-(3-[(2R),—2-[((2R-2-Hydro%Hz-(4-hydroxy-3-[(methylsuIfonyl)amino)pheny
lethyl)amincjlomi yl)phenyk -N-(l%aphth Imethyl)acetamide,
2-(3-((2R)-2-[((2RY- Foxy=2<14-h [( Methylsu

Ifcnyhamnojphehyf)eth /1) a mino]prcgyhphent {Girdon Q' {
2-vimethyl)ac M -(3-((2R)-2-R(LR¥2- (4> oxy-2-(4-hydro>yif (1)
methylsuifﬁ@l)amin jphenyl)ethvl)aminolpropyl)phenyi)-N- [4trifluorometh

oxv) be nzyl',acetargiggs CHs
N-(4-Cyanoben>_yl)2-(3-ﬁ2R)-2-[((2R)-2-hydroxy-2-(4-hydroxy-3-[(methy|
@HJB&W@@RB:J@WQ@EBYJ)Q-EHMQMQF Ryhphenyacetamide independently selected from r
sNHA-(Dimethydam inekbenzyl}-2«3-€2:R32+$(2 R)-2-hydroxy-2-{4-hvd

rcxy-3-[ (methylsu Ifcnyf)amin o)phenyl)eth yi) aminolpropy;

)phenyl)acetamide, 2-(3-{(2 Rr-2-[((2 R)-2-Hyd

rox),-2-{4-hydroxy-3-[(methvls a Ifgavl) ammc)phenyl)ethyl) mind) Propyl
)pheny()-N-phenyia- cetamide, , R11 J .
N-(l-Benzyipiperidin-4-yi);{ ; 2R)-2-[((2R)-2-r|1ydro Nﬂ’ﬁﬁm%[(
methylsulfonyl)aminoe]pheryl)etn amino]prgp)g}qe@nyl)f cetamide and,

-3, (2-[ ((,2 R)-%E%%@Q{m-h idroxy22(( methylsu ijWo}pbem
nypethyl)aminol?-methviprpvi)pheny!)-N- 2 (methvimethyl)ace;‘tamidef.iD 15.
N-Benzyl-2-(3-[24((ZR)- -hydroxys26{4-hydroxy-3-[(methylsultgayl)aminojp
henyi)ethyl) amino/-2-methyipropyl) phenyl)acetamide, or a

sRhagmaceytically acceptable; sall of salvate ereof=18, u o o ¢ iyl ang ais pyriavl -0,
o 2(9r{2 - 4R R) cR My ey 025 el oo XY -3 [{ma ethylssl Hooyd)anraoiRhamyloyrany:, siperidiny!
ojethyl)anmisio]<2-wethyloropyd)phenyb v~ {4methoxybenzy,Yacetamide, or

a pharmaceutically acceptable salt or solvate thereof.
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17. 2-(3-[2-[((2R)- 2- Hydroxy- 2- i4- hydroxy- 3-[(methyisulfonyl)
amino]phenyl}ethyi) amino]- 2- methylpropylj phe-
nyl)-N-(4-methylbenzyl)acetamide, or a pharmaceutically acceptable salt
or solvate thereof, 18.
N-(4-Chiorcbenzyi)-2-(3-[2-[((2R-2-hydroxy-2-{4-hydroxy-3-[(methvl)suifo
nvl)amino)phenyl}ethyl) aminc)-2-meth- ylpropyl)phggyl)acetaﬁlde, ora
pharmaceutically acceptable salt or solvate thereof.' 19. 7
N-(3,4-chhIorobenzyp-2-(3-[2-[((2R)-2{inydroxy-2-[4-h)¢d_m§e-3-[(methylsuI
fonyl)aminojphenylj ethyl inWVIprop%EﬂH% ora
pharmaceutically accépfable 33lt or’sdlvate,theredf. 2Q. A pharmaceutical
composition includingzai¢ompeund, of the formula (1) a cribed in any
one of claims 1 to 19 or a'pharmaceutically acceptable salt é)@\lg/or
isomers tautomers, solvates or isotopte variatigns theteof, together with
customary pharmaceutically innocuous excipients and/or additives. 21. A

eompoungt ot formide (19 @s desttibed dn-anysenewficlams. Iotakd Ok:, 532, naic. CN
@ phermdcettic AR atteptaplesalt, Naia/orisemeistastemers, solvates

BFIE6OPI vANEBHS HE RSO SrtoRfpositisifrsraign dereusess dom = of C,-C, alkyi and the

T repraseni the atta ept point o the o L ol ;
m&gb%%%@tn%?f;Aréé%é%ah@éﬁ@ﬁaﬁ@ﬁ&%g gl =s%§’\9r§s‘"g!tb£grsln cr‘aﬁ?pﬁ¥eggreisctﬁhéﬂ variations
gf.ciaims 1 to 19 or a pharmaceutically acceptable salt; and an’isomers, =~ ™=
tautomers, solvates or isotopic variations thereof, or composition thereof,

foruseuin thetteatmentof vdiseasess disardershand coRditioRs:IA WHiEhhexy!. ranvarathi
tRe237. rerpitut 48tnet vedi R84 At ompoundafthe formula (i) as

ggscribed In any one of claims tg 19 or a pharmaceutically acceptable

SEIMERY” B REBM&rS AR UBHTEE Sdivaies or isotopic variations thereof, or

composition thereof, for use in the treatment of diseases, disorders, and

conditions selected from the group consisting of: asthma of whatever

type, etiology, or pathogenesis, in particular asthn‘[éuthat is a member

selected from the group consisting of atopic asthma, nonsatoplc asthma,

allergic asthma, atoplc bronchial i-,E-mediateh¢st ;7 bronchial asthma,

essential asthma, true asthma, itANSTC a‘a; caused by p

thephysiologic disturbances, extrinsic asthma ¢ d J:%nvironmental

factors, essential asthma of unknos: or inapparent cause, non- atopic

asthma. bronchltic asthma, emp’'nysemetous asthita, exercise-induced

asthma, allergen induced asthma, cold air induced asthma, occupational

Wethihas Ihtéetive astifma caused by bacterial, fungal, protozoal, or viral

rlfectic')né, non-allerelc asthma, Incipient asthma, wheezy infant syndrome ‘

and aronch gfv{Té,IOéﬁ?éﬁi%ngrregc%tg bIGHRADEONSthEtIBF " Chidhfe ©- alkviene and 4 is 2 grous
bronchitis, small airways obstruction; and emphysema, obstructive or

inflammatory airways diseases of whatever t/\/fJG, etiology, or

pathogenesis, in particular an obstruai-ye—@’\r Inflammatory airways

disease that is a member selected from the\gqu_g_giggnsisting of chronic

cmcnic bronchitis, 1 3F pulmonaty er‘npﬁmsg’fna or ‘dyspnea associated or

not associated with COPD, COPD thati aracterized by irreversible,

progressive airways obstruction, adggt}ér/g;;:gtagy distress syndrome

(ARDS), exacerbation of air- ways h er-reacﬁbity consequent to other
drugthérapyand airways diseasethat isnassociaeWithopUiMONa w1 OR:, SRS, CN, halo,
CFy, OCF,, SO,NRERTC, CONRERTO NRERI0, NMCOR'C ang phenyl provided at least 2 of R3to B7 are squal to H;
wherein B8 is C4-C, alkyl and R® and R1C are the same or diferent and are selected from = or C4-C, atkyl,

A compound according to claim 4 wherein 02 is “CHyg-, -(CHyp- or <O,

A compound according to claim 6 whersin 02 is -CH,-.

A compound according 1o any ong of claims 4 10 6 whersin A is 5 aroup
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10,

1.

12.

13.

hypertension. bronchitis of whatever type, etiology, or pathogenesis, in
particular bronchitis that is a member selected from the group consisting
of acute bronchitis, acute laryngotracheal bronchitis, arachldlc bronchitis,
catarrhal bron- chitis, croupus bronchitis, dry bronchitis, infectious
asthmatic bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis, acute lung Injury,
bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected fr@{m the group consisting of
cylindric bronchiectasis, sacculated-pronchiectasis, fusiform bronchiecta-
sis, capillary bronchiectasis, cystic b iectasis, dry bronchiectas!s and
follicular bronchiectasis. 24. Th of a Qbmd of the formula (1) as
described In any one of claims<1 to 19 or gf a pharmaceutlcally
acceptable salt, and/or isomers, tautomers, solvates or isotopic variations
thereof, or composition thereof, fo e mantfacture of a drug havinga p2
agonist activity. 25. The use of a compound of the formula (1) as

Whege(-i:'nsgz Qedup claim 1.or of a Jggargpggeutlcal ly accep table salt, and/or

re srant andg are saiecied o LHo SCH., hato,
T SOmeta RUIgrETS, SAVAICS 0%, PIBEI A CA RS TEred ¢ Ocomposjtioh 5= "=
thereof for the manufacture of adrug for the treatment of |seases
A catisaraess;cand eonditions selested frorthe @roum as descrited G : seieces from
1. 128, 267 Afprocess! forvezprépasaticreahazcompound or formula (1)
according to any one of claims to 19, said process comprising the

A BRSPS b ¢ Bt AN htiA BRSNS (2F OFF R 31 1212:1Ge k!

» cNES02Me Q. wherein, @Ee% Q”‘é Qé’%“& as defined in claim 1. with an
amine of formula NH,-Q2-A ~?1 {AtC= #22 UHN/W\2R32S

A co\ﬁb@mc&@o@n@rﬁzMQﬁe&ﬁh%ﬁ .EQsRa, 02 and A are as defined =in ciaim 1,

The {R.R)-stereoisomer of & compound according 1o any one of ciaims 1 1o 17

A compound aczording to any ong of ciaim 1 to 11 wharein the (CHy)-Ci=0)07 group = in the mata position,

- A compound aceording to ciaim 1 selactad from the group consisting of

N-Benzyl-2-{3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-[(methyisulfonyljaminolphenyiiethviiamino-2-n sthyioropyl)

phenyhacstamide,

2-(3-{2-({2 B2 -Hydroxy-2-{a-hydroxy-3-] {ﬂethyi?su!ionyf}amiﬂo]phenyi}ethyf}ammo}é»methytpropy!)phenyf}nf\»’-{c‘;-

methoxybenzylacstamide

2-{3-{2-{({_2F?}~2-Hyc:‘roxy-z-{d—hydroxy-3-[(methyisui?onyi}amino}phenyl}e‘mw')am%no]—?—methy‘:propyijphenyl}-fv’-

{2-methoxybenzylizceiamids,

N-(Z-Ethoxybenzyli-2-(3-{2-[((2R}-2-hydroxy-2 -{4-hydroxy-3-[{methylsulfonyliaminoiphenyilethvliamino -2-math-

yipropyliohanyliacetamide,

2~{3-{2-[({2 R)-2-Hyaroxy-2-{4-hydroxy-3-[{methyisulfonyhaminolphenyiiethyliamino- 2- methyloropyliphenyl-f

(G~methoxybenzyvhacetamide,

2~{3-{2-{{(2A)-2-Hydroxy-2-{4-hydroxy-3-(methyisutonylaminolphenylietnyliamino - 2-methylpropyl i phenyly- A-(4-
methyvibenzyl) acetamide,

2-{3m{2-[{{2 F-2-Hydrosy-2-{4-nydroxy- 2-[{ (methyisuifonyhaminolpnenyiiethyliaminol-2-methyloropyliphenyli-M-

(z-methylbenzyliacetamide,

2-{3~2-[((2R)-2-Hydroxy-2-(4-hydroxy-3-[{methyisulfonyliaminoiphenyliethyiamin 10}-2-methyiprapyliphany!i- Ak

(I-methyibenzvl) acetamige,

N-fa,A-Dame?hoxybenzyé}-z-(3-{2{({2R}-E-hydraxy-{é-hydrcxy-3-{(mathy&su!fonyl)ammo}pheﬂyl}ethyt)ammo}-E-

methvipropyl}phenyi}acmtamide,

N-(2.4-Dimethoxvbenzyl}-2-(3-{2-](( 2R}-2-hydroxy-2-{4-hydroxy-3-[{methyisulfonyaminolphemdletayliaming]-2

methyipropyliphenyi) ,acelam:dﬂ

N-(2.5-Dimethoxybenzyl)-2-(3-{2-[{(2F)-2-hydroxy-2-(4-hydroxy-3-{ (methyisulfonyl) aminoiphenylisthyllaminei-2-
methyipropyliphenyiiacatamids,
N-14-Chiorobenzyh- 2-(3-{2-{{{2A)-2-hydroxy-2-{4-hydroxy-3-{mathylsulfonviiaminelphenyliethyijaminol-2-methyl-

propyliphenyliacatamids,
NeizZ-chiorobsenzyli-2-(3-{2~ [((2R}-z-hydroxy-z-{d.-hydroxy-a-[(methyisulfonyi‘;amino}p‘neny[}ethyl)amtnoj-E»methy%-
propyliphenyhacsiamide,
N-(3-Chiorobenzyi}-2-(3-{2-[((2 A}-2-nydroxy-2-{4-hydroxy-3-(methylsutiony! Jaminolphenyliethyliaminc}-2-methyl-
propylichanyijacetamide,
N-[4-Fluorabenzyly-2-(3-{2-[{{2 Aj-2-nydraxy-2-{4-hydroxy- 3-[ (methyisulfony)) aminolphenyliethyhzminol-2-methyi-
propy[}pheny[}acezam[c:\
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(b) isolating said compound of formula (1). 27, A process for the
preparation of a compound of formula (1) according to claim 1 wherein Rn
and Rs are methyl and nis 1, said process comprising the following steps
(a) reacting a compound of formula (21) 137 off H H X- NHSO-Me ('21)
where X is H, U, K or Na and potentially an organic amine base or other

ametabsalt, WJFQ asuitabls amine of formula NHF rt 3 og 3 mhg
Gir L HY-RB-3) Qe B 4 J'!E)ém frl E)g;gs%n%e)% ac m\%%wt%'naﬂyé%ﬂﬁ ﬁ?féé@feﬁt” aminal-
ﬁsuczh:asaliﬁc(&mHmemwammmﬁM%&ehW%&l?&qtm'ﬂ@w %r@ﬁ%m‘?&‘éﬁvf?&ny Namingl-2-
”qﬁéy@lf@h&émyma?ﬁmmae in a suitable solvent such as pyridine

|?|p‘ fﬂ?ﬁ’?éﬁlﬁ%@ “ahid dindethir ylagetanidey-dptienakymiherpresencr Bf amino; 2
me V ok 5@?05 an additive, in order to obtain said compound of

29@@19 5 m-fi nl%;? C Q'g %ZCbmHSmH@#fB}‘WPQQ(]E T%‘SATMGQ’@jDT’@W ysthvhaming]-

3 jeelaim AlAVRese S 0 21 |s obtained

sl s oot o ) B

Nvheren Xors: 4y INa(SLE Or < ard an potentially,an; Graamc amine: MR8ty aming; 2-

"IHELAr SAlis) St e presence of a suitable solvent such as methanol, IPA. '

i E%fﬂ;eliﬁ%[f’&ﬂﬁﬁ Fr‘?-”éfjé?‘éﬁ BBt D aisyitatite satalyst saohimgonyiaminophenylsthy!)
tag B’fﬁ%‘y %;@Tgfn\pﬂor palladium on carbon. 29. A process

n@m@{ mgp];grg, alm 28.wheré sal Compound 6F ToPmtia(22) i abtaired By iamina;-2

Noy, 5ea@tmgoar5@mp®uﬁd,~@f Mml—”@a@@)ﬁ 4-hydroxy-3-{(methylsulfonyl)aminolphenyljsthyijamino)
proovk}pmenvha siamide,
- -,

2-(3-{2-[((27)-2-Hydroxy-2-{4-hydroxy- 3-[(methyisulfonyl yaminoiphenylethylizmingl-2- -methyipropyliphenyli-N-{2-
phenylethyhaceiamide, h ‘ ‘
»'- 'h.”

(3-(2-[((2 R 2-riydroxy-2- 4-hygroxy-3- -limethysuiphony! Jaminojphenybethyliaming}-2 Z2-methyiorepyliphe-
nyli=A-{3-phenvipropyliacetamide, '
N-(2,3-Dichiorobenzyl-2-(3-[(2 52 [((2Fz’}»2~hydroxy-2-(4-hydroxy-3-[(methysu#fcny[)amino]mhenyﬁethyl‘)amino‘:
propylipnenyiacetamide, ) - | J
N- SQ,,@*LJlF:”IIDFO &-methylbenzyl}-2-(3-{2[{{2 A}-2-hydroxy-2-{ 4« nvarexy-3-[{methylsulienylaminoiphenyiisthyliami-
nol-2-methviprop yuonemv‘)auetam;ce ‘ ]

IR (200 ; . . . .

N .uyleﬁEX)f'lthhylj'D*lQwr (22~ nycroxy»d4-nyaroxy-3-{(methylsufiony!}amino}phenv{}ezhyi)amino?-z—
mathyipropyliphenyllacetamide, ‘ -
N-{2-Chioro-8-mathylpenzyli- 9-(3—{2—[((2:?)-2-hydroxy-2—{4-hydroxy-a»{(methylsuIfo&vr‘;ammo}phenv'!‘}ethv!)ammoh
Z-methvioropyvlinhenviacetamids, N o i

in . s " i .

(2 thﬁoxybenzyn- 2o {3{(2R-2-(3-{(2 R)—¢-hydroxy-:—{4-nycroxy-S—j{methy!suﬁcnvs}amino]Dhenvf}@fhyf)ammo?
propyliphenyvliaceiamide, ' ) ’ ]

it AL 1 4 - A I L) " ¢ P i -~ .

I \514_ Dsmetnytoe;;zy[;-ma-{(297;»2-;{(2Fr';-:~nycroxy—:-g4~hydrcxy—3-(methylsuEfonvi‘}aminolgheny‘;‘;ethyi‘;ammo‘r
propyvliphenvhacetamide, ' - . ' ’ J

. Faon LI Vel s Y= ) ~ Ty ; L.

N-{3,4-Dichlorobanzyi)-2-(3- dF?,--E—[(alzF?;-.c~nyarcxy-¢:-g4—nydroxy-3-{<memyrsuia‘omyf}amfno%ohenynethvi}amEno‘f
- propylishenyviiaceiamids, . o ‘
cT\e-{(an’}—2-{( (2R "-charoyy«m-<-r—hvdrost-{(methyisui?any§}amin0}phenyl}ethy&f}amino}ﬂromvé’sphenvé“»-N—JS’»
phenylpropylacstamids, S o
Nw(uyqquwmefhya’)»z-(s 255-2- {(l9R}-E-hydroxy-E—{&-hydroxy-S—{(meihyisu!fony%}ammo)Dhemvﬂethv!}amino]
propytiphenylacetamide, ' S

N—{- -;h%ore-S-fluorobenzy!;-2-‘a~{{25”f 2-{{2H)-2-hydroxy-2-{4-hydroxy-3 -{{imethylsulfonyhaminoiphenylisthyl)
aminojpropyiphenyiiacetamide. B . .

Nes M LALF ; o P - Fes o ey ~ :

N (2 k_:thTO 4 Tauorotyenzy[}-:-\o-{(JF?Mw[A;gr-?}—:“hydroxym-{df—hycrcxy»S—{.{methylsulfomvl)amtno?oheny\'}ethw]
amincpropylishenyliacetamige, ‘ i '

NNy o 4 (S IN =I T T W] (oW NN i f ry i
N w.b‘ chhrorooenzy[;-<,~(o-1\4:?;-:-[((,5;:.’;—:-.*1)/0roxy-2-(4-nydroxy-3—L(me’mylsuﬁon_\d}amino}pheny[)ethv"}ammo]
propyliphenylacatamide, - )

ST g W - i 3 inoin

2-(3 {(.._F\?) 2-[{{2A-2-Hvdroxy-2-i4- ~Dyarosy-3- [(metnytsulfonyl}ammapnemyl)ethyhamino]prooy{]phenyl) N[ - (tri-

luoromethviibenzyjacsiamide, S

N—(E,S.—Dichlorobenzyl,-_-\3-{{2F?} [({2F)-2-hvdroxy-2-{4-hydroxy-3- [(methylsulionylaminclshenylietnyliaming
ooviiphenvliacetamice,

N[d—'-:uoro Z-firifiuoromethyfibenzyi-2-(3 J(2F?)-2-{({2R‘:-—?.-hydroxy-2—{4-hydroxy-C-[{methvisuifonvt‘;ammo]phz«

nyliethyhaminoipropyiiphenyiacstamide, ' N

l\)
'

Ne{4-Fluore-3-{trifiuoromethylibenzyli-2-(3 [Z2A-2- [{l2Fs’}-z-hydroxy-?-{4»hydroxy—S{{methyisulfonvf}amtno‘aphe—

nyliethyliaminolp "ooy’}mewyf}acetawda, i J
L[2eF morgie .

N-[2-Fluoro-4- (tm luoramathyibenzyll-2-{3- (9F?)»:-;l((.4‘r"-?)».?-nydroxy—z~{4-hydroxy~3-[(mefhvésu!fonvé}ammo}ohe-

nyliethyliaminoipropyliphenylizeetamine,
N-(2,4-Lichioro-B-mathyibenzyl-2-(3-{(2 H)-2 -[((2A}-2-hvdroxy-2-{4-nydroxy-3-[¢ ‘methylsuifonyliaminoipheny!i
cthv Jaminolpropyliphenyhacstamic

( D o
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OHHN NHSO.Me (23) 138 with M-OH wherein M Is selected from Na, K
or Li, optionally in the presence of a suitable solvent such as propionitrle,
tetrahydrofunan or dioxane. 30, A process according to claim: 29 wherein
said compound of formula (23) is obtained by deprotecting a compound

of formula (24) OIBDMS CO2-C1-C4alkVI ~~jNHISC,Me (24) using a

dapepiecing:agent such as tetrabutyiammonium fluoride, HE
Qrtiethyiaming frihy g‘ig@rg@é w%%% pﬂéﬂ%nc & ot é%stf’lfa’b i LOIVERY gichryhammelp

' oroptonitrile; st A REEESS @CCoNdiNgte. @lﬁ}mo%%wnﬁ?/mﬁamnetnylsuHonvl amino]ph

reosHpbumniceof foivmela (24)asidy reacting a compound of formula ~D

P@%ﬂﬁi‘fﬁf”\ﬁﬂ'ﬁ%@ﬂ%@ﬂﬂd’@ﬁ forhidlé O FS PME-~HNE -NEk-Btindheny)aminoiprenyi;

;ﬁi}é@ﬁﬁ %“L‘fﬁéﬁ?ﬁ?%@l'%nt such as propicnitrile, THF, toluene, ethyl
a@rﬁ#&ﬁ?@aﬂ o '?IL OFG'EﬁES'nTtr‘re > GG B DME BRI G: l@ﬁ@%ﬁﬁ@’ﬁaﬂv”‘ﬁ Jpnenyijetny)

he presense oizha b ¢ | en carbon--e, potassiu
s b e 1 0 OGS SO
Tétw@ecmﬂ@@ande]@%rf@n,-lazat@3@hmwm%2y Combination rgxt%,bu,mg}mn sJphenyl]
: ﬁ?ﬁ@” e aecgrding toeariycenenct.claims 1 to 19 with other therapeutic
E%" féz’ éeié‘tﬁrfvé?flnfﬁéﬁﬁb%"ér 55Lm6%y66h6§@(®%L6}1mmws OEyisUifonyl amincipheny)
%)g}tgh Uofcm %i?ﬁ ififley &.m- {@L&E}ﬁg@gomstﬁs (b) Leukotriene
Aiagonists (L 5% Atdgonistof LTRA? ii*“r‘tjﬁ“ﬁ_mﬂ'“awd“'vvsﬁ“@“wwmw;

ﬁ%*‘i&bmﬁmmgﬁi}@[ amxag@@@tsi wwlegalqugﬂ ania %w%ta%mmaw
(o) jay-ardraeZ-adreneeeptoraganrkst vasoconstrictor sympathomimeto
agerity for décormestamtuse; - (e} {luscarinic M3-reeepioy- - AMAGORISEH Ok minoiphenyh
A%Piﬂ?fﬁﬁﬂﬁ% EdEbeh ey O Tikbitors, e.g. PDE3, PDE4 and PDES

?’ ufar -2 uoromemy; Dewzvl -2-{4-{2 ({2 -2 -"rydroxv 2-{4-hydroxy-3-[{methyisulfonyliamingphanyi
ammo;-r-mmhwpropv phenyllacetamide,
'N-'[4 Ar—luoro -{trifioromathyhoenzyll-2-(4-2-[((2 - -2-hytroxy-2-{4-tydroxy-3- Hmethyisulfonylaminciphenyly
sthytlaming-2-methyipropyliphenviacetamice,

2-(4-[{2 R-2-[{{2 R)-2-hvdroxy-2-{&-hydroxy-3- -methylsulfonyliaminciphenyhethyl yaminolpropyliphanyii-ie-(2-meth-
oxybenzvljacetamide,
N-(2-Ethoxybenzyl)-2-(4-[{Z R1-2-[ ({2 A2 ~hydroxy-2-{4-hydroxy-3 [(methyisulfony[‘}amino}phenvf}eiﬁy[)ammo'}oro-
pyliphenyviiacetamida, ' I
N-Benzyl-2-{4-{(2R)-2-{({2 A)-2-hydro oxy-z-{4-nydroxy-3-[{methylsuionyliamino) D"l‘”’]\/’(§EIHV';‘EI’T’!IF‘\_J]DTODV[}DFE”Vl}
ace‘ta"nic‘s

2-(4-{(2R3)-2-[{ (2 A}-2-Hydroxy-2-{4-hydroxy-3 E{motnkaJé*ony[)ummo}pn@nvi}ehNl‘,ammojoropv Bohenyli-N-(3
phenvipronvhaceiamide,
N—(:E,S‘-Dihydro-iH-mdeﬁ-?-yf}-!f-(3—({2;?;~2-I((2F.’)2~hydroxy-zm{mhydr-axy«S-[(methyasuh’onyi)aminojaheny[}ethy!}
aminopropyliphenyllacetamide,
2-(3-{{ZA2-[({2 2 2-Hydroxy-2-{4- nydroxy- o—{(memwsulfonv;}amtroJmar‘vlﬁmv:)am ingpropyliphenyl)-A-{2-

methoxybaenzyliacelamids,

N Benzyli-2-(3-{{ZF-2-[((2 M2~
a“etmmr i

Z-(3-{{ 2*’«?;- [((2A)-2-Hydroxy-2-{4-nydroxy-3 —f{'netr*ytsuhonvl)ammo;ora:lya}ethyi}ammo]propv}pnamyu N-{2
phenylethyliacstamide,
{3-{(2A)-2-[((2R)-2-Hydroxy-2-[4-hydroxy-3- -[{metnyisufonyliaminalpheny! iethyfiaminoipropylipheny:-A-mesityi-
nethyvlhacetamids,
S {(915%" [({2R)-2- Hvdroxy-2~{4-hydrox_v~3—[{methylsuifony{)am‘rno}phenyf}ethybamino}prooyi}phenv[)—N-(E.3.6-
chiorobenzyliaceiamige, | ) .
2-(3 ~{2-[((2 A1-2-Hydroxy-2-{4-hydroxy. 3« [{methylsulfonyhaming] phenyliethyliamine)-2-methylpropy ) phenyli- N-
[(3- (tr;raucrowmthvi‘bonzw3auenam;de,
N-(2,3-Dichiorobenzyl}-2-(3-[{2 F-2-[( (2 F)-2- hydroxy-2-{4-hydroxy-3-[(mathylsulfony!) amino]phenyljethyliamino]
prepyliphenyliacetamide,
N—{3 thoro-a metnyinenzyl}-2-(3-{(273-2-[{{27)-2-hydroxy-2 ~(4-hydroxy-8-[(methylsulionyllaminc]phenyliethyl)
ami nopro:w}ohenvl)ac tamide, | d
2-(3~{2-[{{2 -2y droxy-2 {4« -nydroxy-3-[(methylsuffonyliamino jpnenyuatrw)awmo»-/—metmftorosvl inhenyl)- i
IE (mat hyithicibenzyliacetamice,
-{2-1({2 R)-2-Hydroxy-2{4-nvdraxy-3-{(m iethyisulfonyliaminojphanylisthyliamino)-2 -methylorooyiohenyli-A-
[/- -{methyithio)benzvljacstamide, -
2-{3-{2-[({2R)-2-Hydroxy-2-{4-hydroxy-3[{ methvisulfanvijaminolphenyliethyliaming; F2-methyioropyliphanyli-fv-
(tetrahydro-2H-thiopyran-é-vliacetamids.
N-[Biphenyl-Z-yimetnvl}-2-(3-2-[[{2A)}- ;-hyaroxy-z-{4—nydroxy-3-(methylsut’ronyi}amino]phenyt}athvl}amkmo}é—
methylpropyliphanyliacetamics, d

hydroxy-z-{fzu—hydroxy-3~[(methylsuﬁ'ony[)ammo}phenyi}ethy!)amino}propy?}phenvl)

'": m 3 1\3
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16.

18.

20.

(9) Theaphyliine, (h) Sodium cromogiycate, (i) COX inhibitors both

non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs), Q) Oral

and inhaled glucocortlcosterolds such as DAGP (dissociated agonists of

the corticoid receptor) (k) Monoclonal araibodles active against

endogenous inflammatory entities, (I) Anti-tumor necrosis factor

(ar J.agents,, 239i§ dhesion molecule inhibitors,includin "
S A oy Wby
olmﬂwgwﬁpr@sw&@@ammp) nhikitars.ef-matihc melalioproteasesooylpnenyl)-n-(pyric-
H{MMBS): teddashykinin NK, NK2 and NK3 receptor antagonists, (r)
2ai‘aiﬁase[lrﬂﬂﬂt@r&@}%&d@ﬁm@m-ﬁ«[ﬁw@m@mﬂ ﬂgmhi@e@n\ct}?t'm/h@bimsfwr ipnenyl)-A-
ﬁﬂ’@l@i’ﬁ@@@o’(ﬁ)’@ 5887 dS that act on dopamlne receptors
Nﬁ? ) odararors-of e ReK i patiway e R ABrE Rt

ol %rgm(?ﬁ vigkine, 5'999'“ g-pathyyays, such.as p38 MAR KinasRe Sk phentiethyi
alﬂp@gg flAKKlinasenhibitor (x) Agents that can be classe as
s MUCOlYEHCE: a1 ARTHSSIVE Hanek () Ariihietics, 33 campetnth a8 Fosmuasny)-A-phanyz-
cé2yar=a salt thereof OH (2) HOR1 CYn ()H T O wherein p'.-2 and n are
Ne(4-Besfvadb iy ST 2 (- (2 8- 2-[((2R}-2-hydroxy-2-{4-hydroxy-3-[{methylsuffonyllaminciphenylhethyl)
amino|propyiiphenyllaceiamide and,
2-(3,{2-[[{2 By 2-Hydroxy-2-l4-hydroxy-3-[methyisulfonyllaminolphe nyhsthyamino - 2 -methyiorooyliohenyly-N-
(methyimethyliacetamide,

[2-[({2 A F 2- nydraxy- 2- {4- hydroxy- 3-{(methylsulfonyhaminoiphenyi} ethyl) aminol- 2- methyipropyl)
ide z pharmaceutically acceptable sali or sotvate therect,

I 2- Hydroxy- 2- [4- hydroxy- 3-[{metnyisulfonyl) aminc]phenyliethyl} aminol- 2- methyipropyl phenyf- -
sthoxybenzyliacstamide, or & pharmaceutically acceptable salt or solvate thereaf,

Q/P\fﬂ‘«

. BBE-{(2 R 2- Hydroxy- 2- {4- hydroxy- 3-{{metnyisulfonyl) aminciphenyliethyl; aminol 2- methylpropyli phe-

nyli-N-{4-methylbenzyhaceamide, or a pharmaceutically acceptanle salt or solvate thereof,

A 4-Chiorobenzvli-2-(3-12-[{(2 Ay 2-hvdroxy-2-{4-hydroxy- 3-[imethyiisulfonyliaminephenyliethyliamine - 2-meath-
vipropyliphenyijacetamide, or & pnarmaceutically acceptable salt or solvate thereof,

. N-{3.4- Dichlcrobenzyll- 2«(3-12-[{{2 /- 2- hydroxy- 2-[4- hydroxy- 3-[{methyizulfony) amino] phenvli ethyl) aming]- 2-

mathyinropyliphenyiiacetamide, or & pharmaceutically acceptable salt Or solvate theredt.

A pharmaceutical composition inciuding a compound of the formula (1) as described in any one of olaims 110 18
or a pharmaceuiically acceptabie salt and/or isomers tautomers, soivates or iscicpic vanations thereo) toget‘ner
with customary pharmaceutically innocucus excipients and/or additives

. A compound of the formulz (1) 22 described in any ong of claims 1 @ 19 or a pharmacsutically accepiabie salt,
&

and/or lsomars, tautomers, soivates or isotopic variations theredi, or compasition therso r’or use as a medicament.

. A compound of the formuta (1) 2s descrioed in any one of claims 1 to 18 or a pharmaceutically acceptabie salt, and

an isomers, taulomers, solvates or isotopic variations theraoi, or compasition thersol, for use in the treziment of
diseases, disorders, ang conditions in which the B2 receptor is invoived,

. A compound of the formuia (1) as descrived in any one of claims to 19 or & pharmaceutically accepiabie salt, and

or isomerg, tautomers, sofvates or isotopic variations thersof, or composition thersof, for use in ihe reatmeant of
diseases, disorders, and conditions selected from the group consisting of:

« zsthma of whatevar tvpe, eticlogy, or painogenesis, in particular asthma that is a membar selgcted from the
group consisting of atopic asthma, nor-atopic asthma, aliergic asthma, atopic bronchial igE-medizted asthma,
bronchial asthma, eszential asthma, true asthma, infrinsic asthma caused by pathophysiologie disturbancas,
sxtringic asthma caused by anvircnmental factors, sesential asthmea of unknown of inapparent cause, non-
atopic asthmz, bronghiilc asthma, emphysemalous asthma, exercise-induced mstnma\a[lergemndufaed asthme,
cold air induced asthma, ocoupationa! asthma, intective asthma caused by bacterial, fungal, protozoal, or viral
infection, ron-aliergic asthma, inciplent asthma, wheezy mfant syndrome anc bror‘chtoiyﬂs\

« CRIONIC OF acute bronchoconstriction, chionic bironchitis, small alrways obsiruction, and emahysema,

« abstructive or inflammaiory airways diseeses of whatever type, etiology, or pathogenesis, in particular an
obstructive or inflammalory airways disease that is & member seleciad from the group consisiing of chroric
sosinophilic pneumoria, chronic obstructive puimonary diseass (COFPD), COPD that includes chronic bronchitis,
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24,

25.

28.

27,

puimanary emphyserma or dyspnea associated o not assosiated with COPD, COPD that Is characterized by
irrevarsible, progressive airways obstruction, adult respiratory distress syndrome (ARDS)Y, exacerbation of air-
ways hyper-reactivity consequent to other drug therapy and airways disease that is associated with pulmonary
hypariension.

+ oronchitis of whatever type, eticiogy, or pathopganesis, in particular bronchitis that is 3 member selectad from
the group consisting of acute bronshitie, acute iaryngotracheal bronchiiis, arachidic oronchitis, catarrhal bron-
chitls, croupus bronchitis, dry bronchitis, infectious asthmatic pronchitis, productive bronchitis, staphylococous
Cr streptocoscal bronchitis and vesicuiar bronchitis,

+ acute iung injury,

* bronchiectasis of whatever type, etiology, or pathogenssis, in particular bronchisctasis that is 2 member
selectad from the group consisting of cylindric bronchiectasis, sacculatad bronchiectasis, fusifarm brarchiecta-
sis, capiliary bronchiectasis, oystic bronchiectasis, dry bronchieciasis and folicular bronchiectasis.

The use of a compound of the formula {1) as described In any one of claims 5 10 19 of of 2 pharmaceutically
acceptable salt, and/or isomars, tautomers, solvaies or isotopic variations thereof, or compasition thareot, for the
manutacture of & drug having 2 B2 agonist activity,

The use of a compound of the formula (1) s described in claim 1 orof a2 pharmaceuticaliy acceptadle salt, and/or
isCmers, tautomers, solvates or isctopic variations therzaf, or compogition thereot, for the manuiacture-of a drug

for the treatmem of diszases, disorders, and conditions selectad from the group as described ir claim 23.

A process for the preparation of 2 compound of formula (1} BCCOrging to any onz of claims 1 1o 19, said process
comprising the following steps:

(a) coupling an acid of formula (2):

OH : . :
| E d
7SN NN @
f I =/ 2 ” T{CH:}n'\ OH
; M | / S
0 g/ ' “3 S~ I
! O
NHSOQME
wharein R7, B? and n are zs defined in ciaim 1,
witn an amine of formula NH,-G2-A (3),
— b g RJI
el o !
4 3 { pur)
\\ LY
;\ \‘ H-\!\s ¢ H
//_\,R\‘ /////\\ F;::S Pl , Y i / i
HN : 9 \{’/\F_};3
| ! \
R‘d‘ % 17}{
* }

R* (39, or

witerein B3 to RE QF and & ars as defined in ciaim 1,
{b) isclating sald compound of formule {1,

A process for the preparation of a compound of formula (1) according to claim § whersin B and &2 are methyi ang
nis 1, said process comprising the following steps
(&) reacifng a compound of formula {21}
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o

KN

H

N -
“/v\_/ Wcaz‘ ¥

NHSC, Me

where X {8 M, L, K or Na and potentially an arganic amine base or ather m salt, with & suitable amine of
formula NRRT-02-A (3)

o3
23 w4 N
\ Ré | =%
(CH,) “< 5 N— 1 |
N\, RS HoON A

in the prasence of 2 conventional coupling agent such as 1-(3—dimethyiaminapropyl)-3-ehyicarbodi‘smide hy-
drochloride or dicyeiohexvicarbodiimide in & sultabie sciven: such gs pyridine dimethylormamidz and dimath-
ylacetamide, optionally In the presence of an organic base and an additive, in order to obtain said compound
of formulza (1)

(b} Islolati ng said compound of formula (11,

i

28. Aprocess ac ording 10 claim 27 Whers szid compound of formuia (21 is

o obtained by hvdrogenation of 2 compound
of formuiz (22)

N

| i ¥
!
hv/l NRSO, Me

™
A

wherain X is M, Nz, Li or K and an potantiaily an organic amine or other metal salte, in the presence of g suitabls
sotvent such as methano!, IPA, THF and waier and in the presence of z suitabie cataiyst such &s pailadium hydroxide
on carbon or palladium on carbon.

28. A process a

according to claim 28 whers said compound of formula (22}
formuta (23)

is obtainsd by by reacting a compound of



with M-OH wherein M is seiecisd from Na, Korll, optionally in the presence of a suitabie sclvent such as propionitriie,
etrehydrofunan or dioxane.

30. A process according 1 claim 26 wharsin saic compound of formulz (23) is gbtained by deprotecting 2 compound
of formula {24)

OTBD

=
w

N
= SNTNC0,-C-CLalky

\
(.

RN

f ©

! !
N NHSO,Me

(24)

using a deprotecting agen: such ac ietrabutylammonium fiuoride, HF, ortriethyiamine tritygrofiuorice inthe pressnce
of & suitable solvent such as propionitrile,

31. A process according 1o ciaim 30 wherein sald compound of Tormula (24) is by reacting & compound of formula

2 - 0—C,-C,alkyl

with a compound of formuls

In the presence of a suitable solven: SUCH as propronitrile, THE, toluans, athyl acetate, aceronitrile, propionitrile,
dioxane. DMF, DMSO, and oplionally i the presence of 2 base such as sodium hvaroamn orck Dor‘ﬂ*ﬂ potESssium
hydrogen carbonate, Hunig’s base or riethylamime, at & temperature batween 50°C and 150°C ‘or 12 o 38 nours,

32. Combination of & compound according 1o any ene of slaims 4 to 18 with other therapeutic agentis} selectad from :

5-lLipoxygenase (5-LOY Inhibitors or 5- lipexygenase activating protein (FLAP) antagonists,
Leukotriene antagonists (LTRAS) inci luding antagonists of LTB,, LTC,, LTD, and LTE,,
) Histamine receptor antagonists including H1 and H3 antagonists.

) m, &nd op-adrenocceptor agonist vasoconstricior sympathomimetic agents for decongestant use,
{e) muscarinic M3 receptor antagonists or anticholinargic aganis
th] PD:—'Z infibitors, e.g. PDER, PDE4 ang PDES inhibitors.
(g} Theophviiing,
h) Sodium cromogiycate,
i) COX inhibitors both non-saiective and ssleciive COX-1 or COX-2 inhibitors fF\,SA Dz,
(i Oral and inhaigd Gmnobomcos*'mdc such s DAGR (dissociatad agonists of the corticoiy recepton)
(K) Monocional artipodies active against enco;ono 8 inflarmmatory entities,
(i} Anti-turnor necrosis factc. {ant-TNF-oj agents,
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{m) Aghesion moigcule inhibiters including VLA-4 antagonists,

{r) Kinir-B, - and B,-receptor antagonists,

{6} Immunosuppressive agents,

{p) inhibitors of matrix metalioproieases (MMPs),

{g) Tachykinin NK,, NK; and NK; receptor antagonists,

{ri Elastase inhibitors, ’

{s} Adenosine AZa recedtor agonisis,

{t} inhibitors of urokinase,

(uy Compounds that act on dopamine receptors, e.g. D2 agonists,
(vl Modulators of the NFxB pathway, e.g. IKK inhibitors, ‘
fw) modulaiors of cviokine signalling pathways such as p38 MAP kinase, syk kinass or JAK kinase inhibitor
{x} Agenis thai can be classad as mucolvtics or anti-tussive, and

fy) Antibictics.

A compound of formulz (2) or 2 s2l therss
0K | .
o i : R B2 - _\KOH |
NHSO Me

wherein 81, =2 and n are as defingd in claim 1.
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