10

15

20

WD 2005/ 080313 PCT/ | B2005/ 000086 1 SULFONAM DE
DERI VATI VES FOR THE TREATMENT OF DI SEASES Thi s

WO pws8i3eh rel ates to 132 agoni sts of general POCT/MmA0ES/000086
OHH ~ N/ RL R (CH2)" QI (1) HO NHS2CH3 in which
R1, R2, n and QL have the neanings indicated below, 5
and to processes for the preparation of, conpositions
cont ai ning and the uses of such derivatives.
Adrenoceptors are nmenbers of the |arge Gprotein

SUIEONKMITE EIERIVARVES FORTHE: TREATMERTWOEBISEASES
subfamTy 1S T1tself divided into the a and R
subfamlies with the 13 sub-fam |y being conposed of
at [ldusinntieoapledes wup2 agonigpref gmerab%rmwa ‘R3. These
receptors exhibit differential expression patterns in
ti ssues ofcﬁgalous systens and organs of mammals. (32
adrenergi c J( receptors are mainly expressed in

snoot h I 2. g._\ascular, bronchial,
ut ey i Nnt’est i Nal @ nusc| es) vvher eas 133

adr g recept oks a Cé’ﬂq) se @g
H i >S5 (therefo R3 ages sts could 1 potent [y
e usgful in the treatnent of obesity a di abet es)
i nl

and (BJHS@QCH%ergl C receptors are ma expressed in
cardiac tiSsues (therefore RL agonists are mainly
used as cardiac stimulants). The pat hophysi ol ogy and
in Wt RENR3, wanadia e dineaasaginbavediearr basivensi vel y
reV| ewed in the literature (for reference see Barnes,
. Chest, 20 1997, 111:2, pp 17S-26S and Bryan,
ansi i;Q prgcesses e Pieparation of domeesiiions coMaining agd the uses
25-42) and therefore only a brief sunmary
Of%g?ﬁdg%e}v%tr'l\é uded here to provide sonme background
i nformati on. WO 2005/ 080313 PCT/ | B2005/ 000086
Adrenoceptors are members of the large G-protein coupled receptor

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

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,
1997, 111:2, pp 17S-26S and Bryan, S.A. et al, Expert Opinion on
investigational drugs, 2000, 9:1, pp25-42) and therefore only a brief summary

will be included here to provide some background information.
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2 G ucocorticosteroids, anti-I|eukotrienes,
t heophyl I i ne, cronones, anti- cholinergics and (32
W@owai0813$3 constitute drug cl asses that are curP@&niB2¢05/000086
used to treat allergic and® non-allergic airways
di seases such as asthma and chronic obstructive
ai rways di sease (COPD). Treatnent guidelines for these
di seases 5 include both short and | ong acting inhal ed
132 ag@vcsicosields, aahtiflkotiiHed, Ofiiphylidé, 28RS, anti-
are used for "rescue" bronchodil ation, mherea
chalingrgies |amg! P2ragonists constifuteudiug dedsesathaifararrd,lreerély used to
ronchodilation js

GRS Shd GRG0 rRY Ao R oSt and chronie
o@mmeﬁeeﬂmy@urse%eqmmm) ”Pr@'éhﬁeﬁtebbi%!eln‘i‘é% %‘r fifesl &|§eases

in relaxation and 10 hence bronchodil ation. Thus,
intluslet badh sshosinarady lnmgsacﬁlng(lsﬁalag(ﬁrz aganistan Spoetxanthgaramd onset

everse the effet . of al nchogonstri ctor
é S ?ﬁ%@ée yssel %?Fﬁg%uree q?xogﬂg ligsy whersas, long-acting forms

g)‘r?]/gfeyéé@g&hbﬂerehe’lf é\'gi/e 5}@&&({ giﬂ%ﬁ@r‘?% L ?ﬁerala st ani ne

ot hel'i ns cause receptors are"so w dely
distributed in the airway, (32 agonists may al so

affeBtom:hbelﬂatngmes oﬁed:atdds Midnabgphiash aofr the BR  adrenoceptor
ast hma, For it has been reported that 132

XY ERP %qénmrveya@mqoz@ mSelecerllss. Whigh reswisbin relaxation and
hlls (F5RERGURNON °PLor 9Bh Rirdtofby SHRLARSES, B adSnists can

pnendut: end bevedsbelhgeef&ctgmraql t&@naﬁ‘tﬁbdmhﬁbtoﬁeﬂ bstances including
rt hernore, ész agoni sts inhibit cholinerg

'GHEW'@PP% R Gt bracelylehling. keadykigin v@f@stamawnedmstamme and

oo EHECH SOLABR b SR, trhwtad ndye vy, 2

adwiisel saybsieo #Fdadtheheghdshat cél%zthﬁdﬁIQV%@@lteofnsaéﬂh%a For
al so expressed in other organs and tissues and thus

exammpleafoas beensiepnrted habSa agarisisbmayistabilize prasieaals. The
inpBYE of atost BedS For BRMGhE Shtieiof: sultaicatngeey bt how p2
%&ﬁs@%l&@@&éﬁ%rﬁfﬁbc@ﬁ%ﬁ?ﬂ thdiRRAb 89(%%%% &@erl&%%rénd cold

lure, depression, 25 1in annator ergic s
ald|f§eﬁmmorep,sm agenists mhilit dhmliatrgie nekrmrwmweﬁ in the human

d condi tions where there is an advantage
a'ﬂlﬁa d\%&ﬂ aéng‘sé‘w Itredugedichglingrgicriedlgkdrepchecagiediiation.

and peptic ul ceration. However, nurrerous 132 agoni sts

are ||g AR 9 EI% é{ﬁg)@juﬁ ?\8 o ey ess%tﬁ%ﬁ'\i '"Wat g2

or adverse sl Fiven gh Syste
adrenoseliteramde rmselek r@&s e @Hﬂ# é@a‘h@gﬁn@ﬂs'sges and ¥us p2

adr enoreceptors expressed out si de the airways
agonists, such as those described in the present invention, may have
application in the treatment of other diseases such as, but not limited to those
of the nervous system, premature labor, congestive heart failure, depression,
inflammatory and allergic skin diseases, psoriasis, proliferative skin diseases,
glaucoma and in conditions where there is an advantage in Iowering gastric

acidity, particularly in gastric and peptic ulceration.

However, numerous B2 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 $2 adrenoreceptors expressed outside the airways



WO 2005/ 080313 PCT/ 1 B2005/ 000086 3 (nuscle trenor,
tachycardi a, pal pitations, restlessness). Therefore
W b@sesids3 a need for inproved agents in this BCEEER005/000086
Accordingly, there is still3a need for novel (32
agoni sts that woul d have an appropriate
phar macol ogi cal profile, for exanple in terns of
pot ency, 5 pharnmacokinetics or duration of action. In
(mbddls teambextachytardia, ezapitationse mestessnesk at Eserefoneothelre is a
é{ﬁ a onig%i. Va i.og@ Sllﬂ f onam de derivatives have
ne %falaxpf% ageris 1Bs¥g C'3®r  exanpl e, W02066250
di scl oses conpounds active as R3 agoni st, selective

ovefkfé&%md(h(,)tf'n@@w ftill'a %’eﬁ*fc%no@al 'ﬁﬂéﬁgﬁ&t@ that waul?d H&e an

wherei n m nay
appnopNREeSCBﬁﬁrr(\@Eolbgncag prodite, CIfo:CGexahpya )in ztermy 96 @otency,

5 phaRgtoKetomyor BursiingT achofs Mtiegoulledh thn rasny ygntion

I / di scl oses sel ective (33 agonists
relBl?;%% nov@@ﬁa@%ﬁ@%& wherein R may be phenyl

substituted with hydroxy and al kyl sul fonyl anmi no, Xi
may Vadoas bSntfon&hide ydervatiyes ogave ﬂBSad;/ i’q&ﬁmgiéﬁ%pl@ﬁied For

exgrﬁ\g{ X Wﬁﬁﬁ%& gapglpﬁes\,@rg@@é%q)%s ?ge as B3 agonlst selectlve

I 00086 4 O her sul fonam de derivatives are
°V§rlcg% (gi sc&ﬁg%ed in USe, 776, 983 as 03

OH
JVN R
? TA@
R R, S/Y@_ R,
1
(O

wherein m may be 2, Ry may be H, OH or NRsSO2Rs (Rs being H or C4-Cg
alkyl), Z may be a bond, R, may be H or C4-Cs alkyl, R4 may be C4-Cq alkyl, B

10

may be phenyl, Y is C4-Cs alkyl and A may be phenyl.

WO02/000622 discloses selective 33 agonists of formula :

15

wherein R' may be phenyl substituted with hydroxy and alkyisulfonylamino, X4
may be a bond, R? may be hydrogen, R? is hydrogen or hydroxyalkyl, X, may
be CH,, X3 is a bond, O or NH and R* is cyclic group.



agoni sts They are nore specifically of formula : OH

RS HANRS' / R6 R3 R4 R2 NHSRRL 5 wherein Rl may
wWheooSe31R2 may be OH, R6 may be H, R3 may be PCDIB2005/000086

alkyl, R& may be H alkyl,4R5 may be H R5 may be

C(O NR6R6' wherein R6 and R6' may be H or |ower

al kyl . However, none of the above sul f onam de

derivatives have shown a (32 agonist activity and a

phar macol ogi cal profile allowing themto be used as

10 efficient drugs in the treatnent of the R2-nediated

dis d/ or. condi ti.ons artl uI r. al ker
non8 ?e?@F alidgagR ﬁt'gﬁ‘:ﬁ?é@ aé$ "Q@?g ﬁg,ﬁ%ﬁé‘%s B3
agé’ﬁs%é*?ﬁ@y EF@H&H%b&Ci‘ﬁb&IﬁﬁoffEhﬁlulaﬂVent' on relates to
conpoun of general” formula (1): OHH N (1) R1
R2(CH2)n HO NHSG2CH3 O _ 15 wherein the
(CH2) " - CGiID) QL group [ Rfe meta or para position,
y selected fromH and d-C4
S QIR¥s a group sel ected
13 PCT/1B2005/000086 5 R3 R3 R4 R8

R3 R*

5 wherein R' may be CHs, R? may be OH, R® may be H, R® may be H 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 lower alkyl.

However, none of the above sulfonamide derivatives have shown a B2

agonist activity and a pharmacological profile allowing them to be used as

10 efficient drugs in the treatment of the p2-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):

m'(wz) \”/Q1

15 wherein the (CHz)n-C(=O)Q1 group is in the meta or para position, R' and R®

NHSO,CH,

are independently selected from H and C4-C4 alkyl, nis 0, 1 or 2 and Q'is a

group selected from:
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(CH2)p RS * - NR5 * / NR6 R6 and a group *-NR

a-@-A whereinpis 1lor 2, Qis a Cl-C4 al kyl ene
wopisossid y substituted with OH R8 is H or (RETB2005/000086

alkyl and A is pyridyl optionally substituted wth

OH, C3-C7 cycloal kyl optionally substituted with OH or

agroup RBRA R R4 5 R5 or R7T R6 wherein R3, R4,

R5, R6 and R7 are the sane or different and are

selected frgm H Cl-C4 al kyl R3OR9, SR9, hal o, CN,

CF3, RCF3, S, SQNRORLO, | CONRARLO0, NRORLO,

NHCOR10,_and phenyl opti opal |y stttuted wwth 1 to 3
roups act ed fromng; ORY Io and Cl-C4 al kyl; 10
[ i sane:

& €] ANdRR10 are qr different and are
sel ect omH or Cl-CA al Ryl an&st he * repr esent
*t,h'é' ‘tachnept point to the cagbonyl group; wherein

, the group QL is substituted at' | east with one hydroxy
group; or, if appropriate, thei r pharmaceutically

angrd 9 %q""nz?b.?ﬁﬁéffpaf‘v@ S8 RaF dop” 218 Hhe Eairoalkilstgrdtionaly
suB@ﬁtméoaw(tﬂ)orar R® asgﬂrbratfcgélkfyhgnd Plis'BeRD @pﬁanéulvadu bstituted

are particularly usef he treatnment of
with3QHr€d Gt @ccl@ﬁllsﬁMlQnan;swstMﬁduwﬁfo% or Bygrekpwi ng
excel l ent potency, in particular when adm nistered via
the inhal ation routg, WO 2005/080313
PCT/ 1 B2005/ 000086 6 '{n the here above general formnula
(1), d-CArdkyl 4 al kyl ene denote a
p containing 1, 2, 3 or
ies if they carry

for exanpl e/in O (- C4)al kyl radicals,
S-(C1- C4) aRRyl rgdicdl’s etc™.. . 5 Exanples of
sui t abl e (A -C4)al kyI radicals are met hyl , ethyl,

whesain- B t@‘f R F&raa%ﬁ e@rgdggggrm@:@?péilf?%eybapéfa%@%ected from
H, C4-Cs alkyl, 0R9, SR®, halo, CN, CFs, OCFs, COOR® SO,NR°R,
CONR®R™, NR®R", NHCOR' and pheny! optionally substituted with 1 to 3
groups selected from ORg, halo and C+-C4 alkyt,

wherein R® and R'% are the same or different and are selected from H or C4-C,4

alkyl and the * represent the attachment point to the carbonyl group;
wherein the group Q' is substituted at least with one hydroxy group;

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,

tautomers, solvates or isotopic variations thereof.

The compounds of formula (1) are agonists of the B2 receptors, that are
particularly useful for the treatment of f2-mediated diseases and/or conditions,
by showing excellent potency, in particular when administered via the inhalation

route.
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radi cal s are net hoxy, ethoxy, n-propyl oxy,

i so- propyl oxy, n-butyl oxy, iso-butyloxy, sec-butyl oxy
w@apasogzidbut yl oxy. ... The C3-C7 cycl oal kyl i ncP@mBB2005/000086

cycl opropyl, cyclobutyl, cyclopentyl, 10 cycl ohexyl

and cycl oheptyl. Prefered C3-C7 cycl oal kyl are

substituted with OH Finally, halo denotes a hal ogen

atom sel ected fromthe group consisting of fluoro,

chliarthe he@rabavel gendoali formpata ( thlGyCh laliod carst Catoatikylene

de%@}@hégglg I—(?Ipvérr\] the o gerggll%quﬁ :_ar:@tlrﬂgggnge(? ﬁég%aﬁ@gn atoms.
Thuef}ﬂ&%! aﬁﬁi@ﬂﬁe é&P%érrg%mﬁtntdbdtQ%r”@é&erés RRAtituents of 1other

conpounds of the formula (1)
radRthZoUe(x@Hﬁ)la in KID(C+C4)alkyl NESDI% S}(%Caw!sylmg:ggs etc..

e SRR S RGBT MU, o, o rony
n- bhyl UgdoL @t‘it‘yl" eséeablhl?ﬂStelntbmu ch (Rbmpds &L sutablen (an@@akoxy

eviously defined for the conpounds of the fornula
rad(cfa)s arg arath@tw ethaixyen-prepyiexy, Tseepeasiyirxydemiufdexy ézo-buatyloxy,

seqjguty[g?(”ml % g‘]t}%\zqagy be prepared by coupling an 5 acid

‘salt thereof: OH \ N~ (2) ~
( CHA, (]—|R1R2/ Y HO O JNHSO2Me with an am ne of

f oryyb a NHBS- clBalky) s include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl. Prefered C3-Cr cycloalkyl are substituted with OH.

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

of fluoro, chloro, bromo and iodo in particular fluoro or chloro.

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

below,
means that the phenyl can be substituted in the meta or para position.

The compounds of the formula (1)

J@/iv m@"’ Q' (1)

NHSO,Me
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S RRARRRRMKM (CH2)p AR HR5 HNR6 (3'), or R6

(3"). The coupling is generally carried out in an
wexwesssed said amne as an acid 10 recept or, PGU/IB20@5/000086

conventional coupling agent7 (e.g.

1- (3-di net hyl am nopropyl ) -3- et hyl carbodii m de

hydrochl oride or N, N -dicyclohexyl carbodiim de),

optionally in the presence of a catalyst (e.g.
canlﬁé)t’) @)"r@(xa’r’@_ﬁnagil‘ngl @@ﬂi/?tmniﬂ aprecedurkshgdcioxgs by the following
_azabenzotriazol e), and optionally in the presence of .a
ilusiesveangthasisda waisk R e For O'NARECHIIN? rofipily definsd for the

' ' dj4i tag) . The reaction

cortg Y GGl AR N ae) | The react

SerId% almidelldrasﬁt/hWémmm fdemulat @) nadny e pfepared by coupling an

di met hyl sul f oxi de,  di chl oromet hane or ethyl acetate,
aC'@@iﬂf%fmU‘?Z%b%rr%tsﬁ}téh%r@ﬁ‘fxri sed between 10C and 40C

(roomtenpgfature) for a period of 1-24 hours. Said

amne (3)] (3 (3") is either comerciall
avaitabl e~¢ e~20-prepared by conventi&al
e q_;;q;%ille@Hin the art (e.g.
r ef) , . Ll ky atlon,EL/ransition

Hofet al<'nmedi at ed coupl i ng,™> " protecti deprotection
etc.

rl\gm comercial ly avail abl(%’ material. WD
2005 44°PCT/ | B2005/ 000086 8 The acid of fornula

(2) may be prepared for Qm t correspondi ng ester of
with @nmimine o) Ormgi%N )8 -(30{}5’) n f ORa Rl ~R2 HO O
NHSO2 Me

R3 R4 R°
" "
(CH,), R5 H
H ¥
RG 3, RB 315
(3), or (3").

The coupling is generally carried out in an excess of said amine as an acid
receptor, with a conventional coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
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 of a tertiary amine base (e.g.
N-methylmorpholine, triethylamine or diisopropylethylamine). The reaction may
be undertaken in a suitable solvent such as pyridine, dimethylformamide,
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.

Said amine (3), (3') or (3”) is either commercially available or may be
prepared by conventional methods well known to the one skilled in the art (e.g.
reduction, oxidation, alkylation, transition metal-mediated coupling, protection,

deprotection etc...) from commercially available material.



wherein Ra is a suitable acid protecting group,
preferably a (Cl-C4)al kyl group, 5 which includes,
wheiosiosondt [imted to, nmethyl and ethyl, accordi/IBRoes000086
any method well-known to the one skilled in the art
to prepare an acid froman ester, wthout nodifying
the rest of the nolecule. For exanple, the ester may
be hydrolysed by treatnment with aqueous acid or base
(e.The hyidrsidermalal @) intey b preysred frorhyide opimdeposdidgaster of
hydr oxi de or Iithium hydroxide), optionally in the
forrpilesénée of 10 a solvent or mixture of solvents (e.g.
water, propionitrile, 1,4-dioxan,
tetrahydmpfuran/water), at a tenperature conprised
bet ween Z0C aHAd 100C, for a period of | to 40 hours.
st e N ey be prepared b)x4?eacti on
SXCH,JRN GRa ~K | (CH2)n ORa
gpei R Rarand n agfe as previously
HQdef ified, with a bronmide of formupp (6) : OHBr /[ (6)
HO N{SQEVRiANO 2005/ 080313 PCT/ 1 BZ005/ 000086 9 In a
typi cal” procedure, the anine of fornmula (5) is reacted
with a bromde of fornmula (6) optionally in the
f | Y&t ' lkyl group,
wnBIRTRRER €isRaB A3 rBfachd o R R G Daor oroup
5 whighaptlades; bliteis natdietited tor inathyl apd ethyhl ascordingte any method

B s T
d
RN B SR B eertgerapi st e e

by dfedtoremt|vett Gqueays baciprarphassl (s divdiragen chigriderepetggsium
hygr%xid\épsgg(u%%?/gro%@é o?ﬁmiuen%( %%lrgxi&é‘)?)optionally in the presence of

10 a solvent or mixture of solvents (e.g. water, propionitrile, 1,4-dioxan,

)
Gl

tetrahydrofuran/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 reaction of an amine of

formula (5) :
H,N (5)
(CH)n _ORa
R Re @ T
15 O

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

OH
Br
(6)
HO
NHSO_Me
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Alternatively, the ester of formula (4) where n=1 nmay

be prepared from 10 the brom de of formula (7) : OHH
WONR2005/080343 Br (7) HORL R2 NHSO2Me In a typiPaEi/1B2005/000086

procedure the bromde (7) i% treated with a suitable

pal | adi um cat al yst (e.g.

[1, 1' - bi s(di phenyl phophi no) f errocene] di chl oro

pal l adium(l11)) under an atnosphere of carbon nonoxi de

usi hga Rgiithlarosedwenthe amine hefadmuia (B))is resctad with a bromide

of RUONE (EXQPIGNW I ibeaaEaPitedt foaiie G aph et sivents o
din®dth{0" Bilighd:dde, WMHSLENR 11§, MavafifelRRifofmbimid®y RRopionitrile,

prepare as either the (R or (S) enantiomner fromthe
acetonitelspoapliioraliyriot thet presentaefon suitableubase &¢.g. tRegthylamine,

.Rb'" I N CH2 ORa Rl Y., 20 0 WD 2005/ 0803
digsprpPUoBhebB0 BB SRy R TrteAPaRg 1T PUdRGEN Catbonate) at
a t@ﬁm‘fu\ékﬁp% ¥ot®lik88 9 efisbRBoAN GndC1 I®RY, §5€ 12 tA% hours.

surtabl e substituents so that HNRoRc is a chiral am ne
(for exanple, Rb may be hydrogen and Rc may be

( c- Thehybbdde pf formia® dewyt e prepased @egsrding e die nethod of
N.and Rc can be easily cleaved to give the
W@@mgﬂ%fﬂ%ﬂmpe%g) usi ng standard net hodol ogy
for cleaving nitrogen protecting groups, such as

t hopgefrititiv@ly, Ahé Retdreott foamalka (4)WhERERNE, mBy dleepitepaged from
Goups in O'ganic Synthesis , A WIley-Interscience

thePbisinnidgtafdarmualad?) : The anmine of fornula (8) may be
prepared as a single diastereoner by reaction of an
am ne of (f)p|rrrula HNRbRc with a ketone of forrmula (9):

H
N
Br (7)
1
HO R!' Rz

In a typical procedure the bromide (7) is treated with a suitable palladium
catalyst (e.g. [1,1'-bis(diphenylphophino)ferrocene]dichloro palladium(il)) under
an atmosphere of carbon monoxide using RaOH as solvent (e.g. MeOH, EtOH)
at elevated temperature (100°C) and pressure (up to 100psi) to give the ester

of formula (4).

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

formula (8) :
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H3C (9) O LJ_(CH2)noRa 10 O wherein Ra, Rb, Rc and n
are as previously defined. In a typical procedure, the
wo e@snsoem of the ketone of fornula (9) w th theCT/EB200R000086
of formula HNRbRc | eads to1@ chiral intermediate which
is in turn reduced by a suitable reducing agent (e.d.

sodi um cyanobor ohydri de of fornmula 15 NaCNBH3 or
sodium tri acet oxyborohydri de of formula Na(OAc) 3BH)
whePdthi RE2bhd n iafe tdwe pm\ﬂa@mveieﬁhed angiRiy aﬂ@bﬁ&c (aprgsent any

smt&rirﬁletesl%lgsg{@;g\égg’tMt HNRR ngn @2(#51@ @fﬁ ipg! G)r eé ?%qgt%?[r&iy be
hydmgggt %E?%P?Wé‘ r?\fggﬁﬁéﬂﬁyﬁ bRvidsd ﬁ’re{f‘tﬁé Wohdsfbetween N

on’1’s genera done in a

andSRb it NSavedn Rescare beadpaily ol eanaal tmrgldedhé dremaﬂrnmef ﬁlrmula
a tenperature 20 conprised betweepn 20C an

(5) using2stapdad meteod@lggytfphgle@wmettrqg@n P ‘?P 9@“tp§d such
as %paﬁﬁgunéﬂpﬁggltgk oS gl "’@IQEE‘F\II?CMO\(@&WeCGY&S@ lri @ﬁfg’anlc

vent or mxture of solvents
Syntises OV\aWiley-mtéfmwn,ce@Jmmabd)n 1981.sopr opyl et her or
di i sopropyl ‘ether/methanol) to glve (8) as a single
di astereqgner. 25 The b<eton

may hﬁaami@.@@ff darmpyiadS) imay Effn prﬁgaregf@ﬁ %bglle ﬁsgte:?e&ner by
ol U R I8 SRR )

previously defi ned and Hal represents an hal ogen atom
which inclm not linited to brof® and iodo,
W th an enol at ef|or e( gq)uival t. 5 1n a typical
procedure, the @gryl 0 (10) is reacted

with a tin enolate generated in S|tu by treatnent of
i soprenyl acetate with tri-n-but@tin nethoxide of

formula Bu3SnOWe in the t abl

whessin e, 76, g0 pere @S PGS SRR o)
tri-ortho-tolyl phosphine of formula Pd(OAc) 2/ P(o-
1ol h3a dfied eragp}@fthﬁ%a&lan 6 kéBhaaTgorhenz@)avith the

hexane)
amine of formula HNRbRc leads to a chiral intermediate which is in tumn

reduced by a suitable reducing agent (e.g. sodium cyanoborohydride of formula
NaCNBHs or sodium triacetoxyborohydride of formula Na(OAc)sBH) 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) to give the
amine of formula (8) as a mixture of diastereomers. 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 converted to the hydrochloride salt and selectively crystallised from a
suitable solvent or mixture of solvents (e.g. isopropanol, ethanol, methanol,
diisopropyl ether or diisopropyl ether/methanol) to give (8) as a single

diastereomer.

The ketone of formula (9) where n=1 may be prepared by palladium

mediated coupling of an aryl halide of formula (10):
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10 reaction is carried out at a tenperature conpri sed

bet ween 80C and 110C for 6 to 16 hours. The aryl
whadosaigosed fornula (10) may be obtai ned by PCT/IB2005/000086

esterification of the corrdésponding acid of fornula

(11): Hal OH (10) O 15 wherein Hal is as previously

defi ned, according to any nethod well-known to the

one skilled in the art to prepare an ester from an

acid, without npdifying the rest of the nolecule. In
a typical procedure aC| d f or (11) is
reacted wth an al @&ﬁt O?Hf mJI a RaCH,
wherein Ra is as pre usly defined, in the 20
presence of an acid such as(ydrogen chloride at a
tenperature between 10C and 40C (room tenperature)
for 8 to 16 hours, The aci d formula (11) is a .
wheeiREisAS RISy, deitesoand b rpssbeste dintbasRe0 ctes. which
1nc&%e§h%ﬁ%nﬁoto ity grérﬁb aH‘@%&oR%wtﬁ B endlakd!or enolate
be prepare according to the follow ng schene:
elﬁohlerﬂaIOOHORaoZ H (CH2)h HRL R2 (CHI O
(12) (13) O "X (CH2)n ORa Rl R2 / (5)

In a typical procedure, the aryl halide of formula (10) is reacted with a tin

enolate generated in-situ by treatment of isoprenyl acetate with tri-n-butyltin
methoxide of formula BuzSnOMe in the presence of a suitable palladium
catalyst (palladium acetate/ tri-ortho-tolylphosphine of formula Pd(OAc)./P(o-
Tol)s) in a non-polar solvent (e.g. toluene, benzene, hexane). Preferably, the
reaction is carried out at a temperature comprised between 80°C and 110°C for
6 to 16 hours.

The aryl halide of formula (10) may be obtained by esterification of the

corresponding acid of formula (11):

Hal
\©—\[(OH (10)

0]

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 molecule.

In a typical procedure, the acid of formula (11) is reacted with an
alcoholic solvent of formula RaOH, wherein Ra is as previously defined, in the
presence of an acid such as hydrogen chloride at a temperature between 10°C

and 40°C (room temperature) for 8 to 16 hours.

The acid of formula (11) is a commercial product.
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5 wherein Rl, R2 and Ra are as previously defined. In
a typical procedure, the ester of fornula (12) is
wo e@svgd1ni th an  "activated" al kyl (organometedT/iB2005/000086
al kyl such as RRMgBr, RRMg@® or R2Li) to give the
corresponding tertiary al cohol of formula (13) using
the nmet hod descri bed 10 above. Said tertiary al coho
of formula (13) is then treated with an alkyl nitrite
(€. Phe afRin@NDE FbinBulaC(B)onaRset Rpi IRJ €) alkyl,timay be prepared
presence of an acid (e.g. sulphuric acid, acetic
aceaedliag todhgfallovdngsehe@yeed i nternediate which is in
turn cl eaved using standard methodol ogy for cleaving
nitrogen protecting gro s those 15 nenti oned
i n textbooks. The resul#?%%&égfﬂoacid is then
esterified using the nethod described herein to give
the amine of formula (5). Aternatively, the amine ofQ
ornula (5), whereR1 = R2 = Cl-Cﬁ“g , 3 n=0,
re accorgﬂhg to the followi Ko sc AQH,),~  OH
Schierre $65).08033 PCT/ | B2005/ 000086 ~4& RaO HO
Br¥ OR Br 31 (14) (15) H2ZN RL R2 1-12g3p Br R1
R2 ORa (12p) (5) wherein Rl, R2 and Ra are as
previously defined. In a typical procedgre, the ester
of formula (14) is HgHct edh Wi . an "acf|i vat ed" al kyl
(organonetallical kyl 'AHO@HQ a Or R2Li)
to give 5 the correspongizngtertiary al cohol of
fornmula (15) using the nmethod describedyabove. Said

tertiary al cohol of formula (15) is then treated wth
an alkyl nitrile

Ra

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

In a typical procedure, the ester of formula (12) is reacted with an
“activated” alkyl (organometallic alkyl such as R®MgBr, R?MgCl or R%Li) to give
the corresponding tertiary alcohol of formula (13) using the method described

above.

Said tertiary alcohol of formula (13) 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 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 herein to give the amine of formula (5).

Alternatively, the amine of formula (5), where R' = R? = C4-C4 alkyl and

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

Scheme 2



(e.g. acetonitrile, chloroacetonitrile) in the

presence of an acid (e.g. sulphuric acid, acetic
w@eiodpsw3e3 gi ve a protected internedi ate whi ch PGI/IB2005/000086

turn cl eaved using 10 standard net hodol ogy for

cl eaving nitrogen protecting group such as those

mentioned in textbooks to give the brono am ne (16).

The resulting bronb anine (16) is treated with a

pal | adi um cat al yst |e. g.
enyl phophi no)ferro ne] i pal | adi um
at nosphere of c @ gg usting —
RaC gtvent (e.g. MeOH, Et 15 at™~¢€l| evat ed
tenperature (100C) and pressure (100p5|€5t)o gi ve the
ester of (14)ornula (5). The ketone of fornmula (9) where
n=2 may be prepared by reduction of an al kene of

fornmula (17) : H3C O _ (17) 0O ORa WD 2005/ 080313
PCT/ 1 B2005/ 000086 14 Tn a typi cgl

SOl ytion ofxthe ol efin of fornula?
Bet hanol—ethanol , etlly

on charcoal) and stirred under an at nbspher(g)
hydrogen, @p}ionally at el evated pressure (! g. 60
psi), at terrperature between 5 roomtenperature and

60C fQq ours. The .a n f ,formula (17) may be
WhﬁFeé’bﬁf e8 W zﬁ%é‘r? Qalpu?r’('ﬂ‘égyé@ggedtoupl ing of an
activated olefin wth an aryl halide of fornula (18):

H3GnY'a 'tyd‘@él brb%)sdu@ /thboebteraot yornowlh @dociedreaeted heith an
ary hall is cou

? thhawnylgi\z(ﬂ3 &9
acheflﬂeyll'd adicyl;(ocga@pmaﬁalhﬁ@lmlég@h@@ RMgBe RiMgrkor RLij to give
| U
5 thef GorSRdilod LA alkBudlef, fymyta £45),uslhy the method described

ab&¥E PPh3) 4, pal | adium acet at e/trl ortho-tol yl phosphi ne
of fornula Pd( CAc) 2/ P(o-tol )3 or

gg} ¥@§g?ﬁggbgg ];Jﬁg‘é‘%uelgy(lﬁ IS tr?gr{ %reagelﬂ W|t 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 turn cleaved using
10 standard methodology for cleaving nitrogen protecting group such as those

mentioned in textbooks to give the bromo amine (16).

The resulting bromo amine (16) is treated with a suitable palladium
catalyst (e.g. [1,1-bis(diphenylphophino)ferrocene]dichloropaliadium(ll)) under
an atmosphere of carbon monoxide using RaOH as solvent (e.g. MeOH, EtOH)

15 at elevated temperature (100°C) and pressure (100psi) to give the ester of

formula (5).

The ketone of formula (9) where n=2 may be prepared by reduction of an

alkene of formula (17) :

i (17)
1
Wom



15 sutiable solvent (e.g. acetonitrile, N,

N-di et hyl f ormam de, toluene), optionally in the
w@e@sesses of a base such as triethyl am ne at aPCT/IB2005/000086

tenperature between 40C and 110C for 8 to 24 hours.

The ketone of fornmula (18) is a conmercial product.

The amine of formula (5), where RL and R2 are both H,

may be prepared 20 according to the follow ng schene:

SC hﬂ@@adé@g?m&tg 03 %BIUESFE/df lﬁ?%@!ﬂlﬂzh)o&ﬁﬁggu@(ﬂ@@a@ltable
solyaN (e.gJ-methapg),’ eﬁlaaol m@wbumet@e) ] tﬁé%te)ﬂa“&% agpalladium

ool A B DR ARl PBESS, o o er o

hydregéR sestisiang a&@é\hﬁéd pedsura (& lge 6Drm)3rmeembetditere between

ester. This fiﬁv perfornmed by formation of the acyl
5 roonmtemperaiurerant ReTC ferSadingirand subsequent reduction

wi t h sodi um borohydri de or another suitable reducing.
agent. Said primary al cohol of formula (20) is then
converted into a leaving 10 group such as nesylate,
tosyl ate, brom de or iodide and di splaced with
app'lrh@ralil&ltrw @mfnﬂmgiacmwphay be Jiepapecfgr aguhlladium mediated
nucl eophile is azjde i90n can then be reduced to

coypfagi %@gﬂ\mtﬁ elafinavigy ap @gﬁﬁﬁ'fisr@fé?rmwa (18}
tri phenyi phosphine. Al ternative nucl eophiles could
i ncl ude anmmoni a gre_al k ines such as benzyl am ne or
al Iyl amine and subsey avage ofge 15 al kyl

10 In a typical procedure, the aryl halide (18) 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, palladium
acetatef/tri-ortho-tolylphosphine of formula Pd(OAC),/P(o-tol)s or
(diphenylphosphino)ferrocenyl palladium chloride of formula dppfPdClz) in a

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

The ketone of formula (18) is a commercial product.

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

20 according to the following scheme:

Scheme 3
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In a typical procedure, the conmpounds of fornula (1)

wherein RL and R2 are both nethyl and nis 1, nay be
w@e@passw by reacting a conpound of fornul a (2d)/1BEDHIHN00086

NI + COZ X HO NHSO2Me (213 WO 2005/ 080313

PCT/ | B2005/ 000086 16 where X is H, K, Na, Li and

potentially an organi c am ne base or other netal

salt,, with a suitable am ne of formula NHR8-@-A (3)

RS R3 R4 R$ Ra. ( REHR / 5 HNR6 (3), or B6
Hd3") A n the presencg of a converl® oupking agen

SUf 3- ORa

di 5 5*&4@3m ) ~©Ra hylcarbodis i de chiBine

ohexyl carbodiimde in a suitabl e sol vent
such as pyridine dinethylformam de and
dinethilacetanide optionally in the presen@@)of an

or gani 19ase (such as Hunig's base) and an additive
(such as 1- hydroxybenzotriazole) in order to obtain a
compound of forpgula (1): OHH ~ (%) | ~KI R R2
(o) @ HN

(CH,), ORa

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

In a typical procedure, the acid of formula (19) is preferentially reduced
to the corresponding alcohol (20) 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 (20) is then converted into a leaving
group such as mesylate, tosylate, bromide or iodide and displaced with
appropriate amine nucleophile. The preferred nucleophile is azide ion which
can then be reduced to the primary amine via hydrogenation or
triphenylphosphine. Alternative nucleophiles could include ammonia or
alkylamines such as benzylamine or allylamine and subsequent cleavage of the

alkyl group to furnish the amine.

In a 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
HO

NHSO,Me 21)



HO NHSO2CH3 O 10 wherein Rl and R2 are nethyl and n

is 1. Said conpound of fornmula (21) nay be obtai ned by
wogasogsnat i on of a conpound of fornula (22) EEA/HB2008/000086

C02-X O NHSO2Me (22) 15 wherein Xis H, Na, Li or K

and an potentially an organic am ne or other netal

salts, in the presence of a suitable solvent such as

nmet hanol, I PA, THE and water and in the presence of a
where a%iSel“k;df,angsti and podentizdly | sard brgartiy dntiné desenor other metal

8 8 uRBbtsoReia o P U D HR TR AR or mul a (22)

may be obtai ned by reacting a cempound of fornula
(23) RH H Rf1 coz C -Cdal kyl HS2Me (23) with M OH

whereiyy MA's sel ected from_Na, R4 optionally in
the pregsence of 5 a % ent such as
(@.ppi Rrbetrah ‘ di oxane, preferably
phopi oM Ile. Said compourd o b

biN-airied by deprotecting a compound of formula (24)
OTBDVB R® " (3), 0r RS (3")

in the presence of a conventional coupling agent such as 1-(3-

5 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride or
dicyclohexylcarbodiimide in a suitable solvent such as pyridine
dimethylformamide and dimethylacetamide optionally in the presence of an
organic base (such as Hunig's base) and an additive (such as 1-

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

OH
H
N
CH,), Q!
@)

0 NHSO,CH,

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

Said compound of formula (21) may be obtained by hydrogenation of a
compound of formula (22)

OH
H .
N
©/\O

NHSO,M
i (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, THF and
water and in the presence of a suitable catalyst such as palladium hydroxide on

carbon or palladium on carbon.



H NI CQz-C -C4al kyl NHSO2Me 10 s ,(24) using a
deprotecti ng agent such as tetrabutyl amoni um
wo bawsosdes HF, or triethylam ne trihydrofl uorP@BIB2005/000086
t he presence of a suitablel3ol vent such as
propionitrile. 15 Said conpound of fornmula (24) may be
obt ai ned by reacting a conpound of fornmula H2N /
Qd-4 aléyl H3C CH3 1| O with a conpound of formula
Soi) 99DBPYB Pffopnyla Eiomaydudebtained hyTemEvtingra condand of
~,{;|3% W' 0 O in the presence of a suitable solvent
foguc (azg))propi onitrile, THF, toluene, ethyl acetate,
acetonitrile, propionitrile, dioxane, DW, DMSO and
optionally in e presence of a base such as sodi um
hydr ogen car bnatﬁ, pot assi um hydrogen 5 carbonat e,

Huni g's k r \Necalc & higperature
tween and 12@@? 5%36 ﬁoﬁ){rns). For some of
st€ps pf the here above described process of

par at i ovHsafMe t he conpounds of fornula (1), it may
be necessary to protect potential react{ functions
that are not wished to react, and to cl eave said
WRhQUEOHi D i bBti
e BIENES el FRT AL RN, CBUSHAN A figFesence of
5 a puitabledaiventeitisbdas pfogionitrde} tatralgddofdapn asredibianme, spreferably
.tt{o e described by T.W GREENE (Protective G oups
prgﬁlo&la nic Synthesis, A WIley-Interscience

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

OTBDMS
H

N
><\©/\COZ-C1-C4alkyI
e
NHSO,M
10 2¥e (24)

using a deprotecting agent such as tetrabutylammonium fluoride, HF, or
triethylamine trinydrofluoride 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 alkyl
H,C  CH, B

with a compound of formula
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Publ i cation, 1981) or by P. J. Kocienski (Protecting
groups, Georg Thiene Verlag, 1994), can be used. 15
w@\Rdoso803the above reactions and the preparati oPGI/TE2005/000086
novel starting materials u8ed in the preceding
met hods are conventional and appropriate reagents and
reaction conditions for their perfornmance or
preparation as well as procedures for isolating the
desi red product sOWBPMShe wel | -known to those skilled
in the art wth fleferggnce to literature precedents and
t he exanpl@s af 20 preparations hereto. Al so, the
primul a (1) as well as internediate for
preparation thereof can be purified according to
ous wel |l known nmethods, such as for exanple
stal | i zath Sﬁschronatography Preferably @ is
-C}Q-, (C}Q) o-(CH2)3-, -(C(CH3)2)-, -(CH2)4- or -
25 (CH(CH20H) MD 2005/ 080313 PCT/ 1 B2005/ 000086 19
Preferably, Cn is R3 R4 R5 *-N R6 wherein one of R3,
%\‘1& P%’%e"ﬁ@@ dtey 's&t%e%kﬂvér‘i‘lesu&{ A8 TpropioRittle, F?Tl-ﬁf etbﬁhirﬁé ethyl

*NH * , wherein one of
acmtammnltmemmunmme, d@txlaees Divie, QMWee@da@m@or@ﬂy in the
isS a n R8

proipercht pase suoncs quuR I Bibdhe ReofiatdbiRbsium hydrogen
ca%‘%ﬁé,t}%ﬁié PYa S MHEYIBMIne, at a temperature between 50°C and

150°C for 12 to 36 hours.

For some of the steps of the here above described process of preparation of
thé compounds of formula (1), it may be necessary to protect potential reactive
functions that are not wished to react, and to 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
Publication, 1981) or by P. J. Kocienski (Protecting groups, Georg Thieme
Verlag, 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 isolating the desired products will be well-known to those skilled
in the art with reference to literature precedents and the examples and

preparations hereto.

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

such as for example crystallization or chromatography.

Preferably Q2 is -CHa-, ~(CHa)», -(CHa)s -(C(CHa))-, -(CHg)e- or -
(CH(CH,0H))-.
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Preferably, QL is a group *-NR8-@-A, wherein R8 is H,
CH3 or CH2CH3, @2 is a 10 Cl1-A4 alkylene and Ais a
w@e@apsBB R4 R5 R7 R6 wherein one of R3, R4, RSI/IB605/000086
and R7 is OH and the otherd%9are the sane or different
and are selected fromH, Cl-C4 alkyl, OR9, SR9, halo,
CF3, OCF3, SO02NROR10, CONROR10, NROR10, NHCORI O
provided at least 2 of R3 to R7 are 15 equal to H WO
pre@%)@w@(')sgl?, PCT/ 1 B2005/ 000086 20 wherein RO and R10
are the sane or different and are selected fromH or
Cl-4 al k}ﬁ,‘\‘y}] More preferably, QL is a group
erein @ is a-CH-, -(CHR)2-, - (CH)4-,
3)2)- preferably -CH2-, and Ais a group R3
R6 wherein one of R3, R4, R5, R6 and R7 is
& sthyes s are the sanme or different and are
gl ectpd{romH OH CH3, OCH2-CH3, SCH3, hal o, CF3
Ig d at least 2 of R3 to R7 are equal to
Pr efer abl Y, %1 i 5 whegeioupne -0iRRa- @, Rs andr B ris FO8! |a§‘d the
H CH3 or CH2CH3, 2 is a 10 Cl1-C4 alkylene and Ais
others@i§Up- R3 R4 R5 R7 R6 wherein one of R3, R4, R5, R6
and R7 is phenyl substituted by OH and the others are
Prefr bﬂ/ &he above groups of conpounds, the follow ng
substituents are particularly 15 preferred: Rl is H

or Cl-C4 alkyl and R2 is C1-C4 al kyl. More preferably,
Rl is H or RH3 and

R4

*—N
H
RS
R® . wherein one of Rs, R4, Rs and Rg is OH and the

others are H.

Preferably Q'is a group * NR&-Q%-A, wherein R® is H, CH3; or CH,CHj, Q%is a
C4-C4 alkylene and A is naphty! substituted by one hydroxy.

Preferably, Q' is a group *-NR®-Q*A, wherein R® is H, CHy or CH2CHs, Q%is a
C1-C4 alkylene and A is a group

R3 R4
R5
R7 Re

wherein one of R3, R* R®, R® and R” is OH and the others are the same or
different and are selected from H, C¢-C4 alkyl, ORg, SRQ, halo, CF3, OCFj3,
SO,NR°R™, CONR®R™, NR°R"™®, NHCOR'®, provided at least 2 of R® to R are

15 equal to H;
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R2 is CH3. nis O or 1. More preferably nis 1. Rl is
Hand R is CH3 and n is 1. WO 2005/ 080313

wWEAsN8B0D5/ 000086 21 Rl is CH3, R2 is CH3 apdI/IB2065/000086
1. Particularly preferred &8e the conmpounds of the
formula (1) as described in the Exanples section
hereafter, i.e. : 2-(3-{2-[((2 R)-2-Hyd roxy-2-{4-hyd
roxy-3 5

whbfdiR RYVArd RO BN s aobriredifbletit i) arei seidetddrfedryt pr €41-Cy
pyl } phenyl )-N-(4- h yd ro xy-3-meth o xyb e n zyl) a

alkgleta mid e; N[(4'-Hyd

roxybi phenyl - 4-yl)nmet hyl]-2-(3-{2-[ ((2R) - 2-hyd
r -2-{A-h 0XViRiin * 2 i 02 i -
Mo e P D R SN P TP ol B S 15
(Ctayhs, pOEIRND (CH:pd) aprederabliN-Gi4,-(Chhd Fois2 graiip
roxybenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-{4-hyd roxy-3
10
[Rsrret hyIFEA'uI fonyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
pyN} phényl )acetam d e; N-(4-Hyd roxy-3, 5-d i nethyl
’ -2-(3-{2-[((2R) - 2- hyd roxy-2-{4-hyd roxy- 3-
sulf onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro
nyl)aceta md e; 2-(3-{2-[((2 R)-2-Hyd
-hyd roxy- 3-
yIRBul f onyl ) ami no] phenyl } et hyl ) ami no] - 2- et hyl pro
pyl } phenyl )-N-[(2 15
hydr oxy- 1- ht hyl hyl tam de;
whg}/Qig_gg(%e of n@%ﬁ“gﬁ%ﬁ g%Q]FS?C '{%4&%@?\9&%9_@&3 are the same or
‘ sl f I ' I ' 2-
d|f{§e§;€ﬁ3 %Iéhy#%e_ EE%{:@W%% Pheny eehy! LRELnek,2 SEHEY hBP CF,,

OCw4 peayided e aish Pl of et loyR ] areequaldeH. N-[ (4' - Hyd
r oxybi phenyl - 3-yl)nethyl ]-2-(3-{2-[ ((2R) - 2- hyd
r oxy-

2-{4- hyd -3 . . .
Pr?(ﬂﬁ%@'ﬁy&idﬁ‘ %@;ﬁéanmég]%zﬁénwh}a@ﬂﬁs) I§HnGiHa 2r r@flh(wbrgz IS a
| I tam g,y N[ (3" -Hyd bi ph | -3-yl
C1)E&n%%ﬁgﬁ%zar%ggf§@[¥§%%) - 2E §1yd llr_?/)xyr gx¥4| ﬁygn¥oxy- % :
[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
gt ) acetami de; 2-(3-{2-[((2 R)-2-Hyd

RN [ 2- (4 25 hydroxyphenyl )-2-methyl pro
geta md e; N (3,5-Dichloro-2-hyd
yl')-N-ethyl-2-(3-{2-[((2R) - 2- hydr oxy- 2- { 4- hydr

et Nyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
Iim

wherein one of R®, R*, R®, R® and R is phenyl substituted by OH and the others
are H. '

In the above groups of compounds, the following substituents are particularly

preferred:

R'is H or C4-Cy alkyl and R? is C4-C4 alkyl. More preferably, R" is H or CHz and

"R?is CHa.

nis 0 or 1. More preferably n is 1.

R'is Hand R?is CHz and nis 1.
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' [(n%(chylsulfonyl

3-[ (et hyl sul fonyl ) am no] phenyl } et hyl ) am no] - 2- et hyl p
ropyl } phenyl )acetam de; 2-(3-{2-[((2R)-2-Hyd
WO 2005023§31- hyd r oxy- 3- PCT/IB2005/000086
[ (et hyl sul fonyl ) am no] phesyl } et hyl ) am no] - 2- et hyl pro
pyl }phenyl )-N-[(6 30
hydr oxy- 1- napht hyl ) net hyl ] - N- et hyl acet am de;
N-[ (2" -Hyd roxybi phenyl - 3-yl
R! s e R isTHBahdni6 (12R) - 2- hyd roxy- 2-{4- hyd roxy- 3-
[ (et hyl sul fonyl ) am no] phenyl } et hyl )am noj - 2- met hyl pro
pyll%\é)r@glgl gjace dﬂI z(u‘ft e &%’Sé@r? 33% the orrhﬁ?ao%/ a%oggécqlbed

; 6- hydr oxy- 3, 4- di hydr oi soqui n
'“@E;(ahﬁé% o rg“%'re{gitgéta%uphenyw 1,1

2-(B{2(D)- Etthdrpa}fﬁZHH]-leyde)}-ﬁhenyl ) met hanesul f onani de;

e e e P

hyogéﬂzy} Bhﬁe &(%Bbﬁﬁyifa%etd?ﬁﬂboxyphenw ) but yl ] acet ani de;

dro

-4yt iplemdy ey (- - ROy B LR &

s S ST e

N-(Z Grlofy [Woﬁybenzyl) 2-(3 2 [((2R) -2-hydroxy-2-{4- hydroxy -3-
(et hyl sul f onyl ) aim no et hyl ) am no

rnawy}lmw»ﬂaum]@ owlet IO@ﬂ %meﬁmpw aherrlrﬁ acetgmlde;

N—(ﬁ%‘ﬁ%qb o St PR R SRR RGN 2 2 e,

[(RAARRIA) )aﬁﬁﬁé]?ﬁ‘eﬁlﬂ ethY)4Rird]2- n@mhyapmp@/ﬂpydnyl)acetamude;
roxybenz Ia( é t: ) - 2- hyd roxy-2-{4-hyd roxy-3
2-(342- [((2R) -2 ydroxy— -{4-hydroxy-3-

T R e A O L Gl

hydexy-12ndghthydretyyiBcetamide;
Y rth hy I@?JI %’onyl a]:r?l noj phen%l }ethyl)amn no] - 2- met hyl pr o

2- (é%ﬂ}[ﬁﬁ@)}a b"yﬂFC[WAZ {4 EEY=I- napht hyl ) met hyl ] acet ani de

R R oS e G b f

hy@rﬂxi/@ﬁawlhﬂﬁyl)h{éﬂhyl]acetamlde
hydr oxy-5-(trifl uoronet hyl)ben et a

N-§Rd iy dimgbiphanyidry)methyl /) R B R S A oSs2-{4-hydroxy-3-
(meﬁﬁ%ﬁggﬁ&;{yl anm'ng [mgnyﬁe{h%ﬂ)g?n r[ncg]@ %etﬁylW&Jl%h@bé&tEWde;

N-i(8 “?Yﬂﬁgﬁgﬁipggg%ﬂr?@mﬂlwhﬂﬂﬁl{}ﬂ((ﬁﬂ)%hydmky%{#ehWbr&r'@-

}ammo]phenyl}ethyl)amlno] 2-methylpropyl}phenyl)acetamide;

2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)—N—[Z-(4-
hydroxyphenyl)-2-methylpropyilacetamide;
N—(3,5—Dich|oro-2-hydroxybenzyl)-N—ethyl-2-(3—{2-[((2R)—2-hydroxy—2—{4-hydroxy—
3-[(methylsu|fonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]—2-methy|propyl}phenyl)—N—[(G-
hydroxy-1-naphthyl)methyl]-N-methylacetamide;
N-[(2'-Hydroxybiphenyl-3-yl)methyl}-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]—2—methylpropyl}phenyl)acetamide;
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N- (2- Chl or o- 4- hyd roxybenzyl)-2-(3-{2-[((2R) - 2- hyd
roxy-2-{4-hyd roxy-3 25

wQ ¢evensnsizul f onyl ) am no] phenyl } et hyl ) am no] - 2- PEL/IB20EY 0086
pyl } phenyl ) -N- et hyl acet ag2de; N-(3-Fl uoro-5-hyd
roxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hyd roxy- 3-
[ (met hyl sul f onyl ) ami no] phenyl } et hyl ) am no] - 2- met hyl pr o
pyl } phenyl ) -N- net hyl acet am de; 30

N—(S! Hiarox Zw%wmnm@xy 22f(21{381[21(6¥1yhfc%¢y(—34{»&h£/(h(o?ﬁ)qu2ndmn-
rox

2({*(' ;@wntha ]%)Pﬁﬁdﬁ'ﬂnb'] phenyl } et hyl ) ani no] - 2- net hyl pro

dlrgé WYA@@@?&W@W&RQE%%@%%% &I/ 1 B2005/ 000086

Z%BD{QLWH )=-2H{Ardx8-2-{4-hyBor@-yd roxy- 2-{4-hyd roxy- 3-

[(npg,th}(ltﬁa l Subla:gglg%lmhae[;nglh%ﬂgnm%o s Wet?'nalrgrc?&l}phenybw [AP (2

o SR acBrglpiR by benzy!) -2- (3 (2-[((2R)-2-hydr

2- 4%13;Kdgﬂ)ﬁiwdf?ﬂy}ﬁgmmhmw4 }ethyl)am no] - 2- met hyl pro
en cetam ae;
thxlgH%ﬁ/séf@leo Rhenygefhyl) @mlnc%z m&ﬁxglpaow]'}m| YRn4r

t hyl ] ph 1}-1,1
hyg dﬁ?ﬂgﬁg% Yq %gfie%oﬁyl {p]hgnslnglrrgst hanesul f onam de;
N- -CIrIdr@ehr bygroxylhérzyl)-2-(3-{2- [((2R) -2- hydroxy—2 {4- hydroxy—3-

“"6%”‘“'3“%?ﬁm“‘?ﬂp(@f&ﬁshm%m% RTS8 ae
e ik ittty @@W%@Vﬂ”g@%g“ﬂ{@w&m

[(rﬁéffl?'SELfblSsld}afml\Lnxb!lemgyi}glmh)anyh@bﬂméthammm]l}mwwt)hvéﬁamdei
)nen - -2-
N SRS oSN SN2 R U2 Ry 2y ro 4 ydsony
(rhéMyrsRIpAvatfinbRerd ety haminol 2.methylpropyliphenylacetamide ;
2-(BH{2-[(Ry2-HyRirdxyt2- $f-IpdromydBoxy- 1 - phenyl et hyl ] acet a

i o N- 3' - ]
(RpwEiranylanioihd S8t Ryeminel 3metbyipyopyiaheny i o

h fnaphthyl)methyl]lacetamide ;
yﬁ%r?éf hyl gul ) )%]m no] phenyl } et hyl ) ami no] - 2- net hyl pro

2- @*{Z’Eﬁf%)ﬂ’ )Lﬁrrydr@m -2d4-hyrdxy28- Hyd r oxybi phenyl - 4-yI
s R BN TE i
hy@é&))(%?—?ﬁig]%ﬁﬁﬁéﬁm Qéni)?ﬁ'c{ @{ 2R) - 2- hydr oxy-2-{4-h
Ny z2hCogroz4-hydroxybenzyl)-N-ethyl-2- (3 {2- E(ZR) 2-hydroxy-2- {4 hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;
N-(2-Chloro-4-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-
methylacetamide;
N-(3-Fluoro-5-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-
methylacetamide;
N-[(2"-Hydroxybiphenyl-2-yl)methyi]-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]lphenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;
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[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
pyl } benzam de; 3-{2-[((2R)-2-Hyd roxy-2-{4-hyd

WO 200309313 PCT/IB2005/000086
[ (et hyl sui fonyl ) am no] phe§l } et hyl ) am no] - 2- net hyl pr 0

pyl}-N-[2-(4 25

hydr oxyphenyl ) - 2- et hyl propyl ] benzam de; N-[(4'-Hyd
roxybi phenyl-3-yl )nethyl]-3-{2-[((2R)-2-hyd

N- (@'XHy(ﬁokﬂblPhdnyl@ﬁyr)ﬁmthyl -2-(3-{2- [((2R -2- hydroxy-2 -{4- hydroxy—3-

met h fonyl ) am not]du enyl } et hy am no | pro

[("Wh}’lﬁé ra\mafn@no nhepzl}@ y mllaﬁélyZ—m yjpmﬁ |henyl a etamlde
R Ve B (T o S S e
[(ni&th}llb&lﬁ@@ﬁ)&ﬂﬂno%enyl}ethyl)amlno] -2- methylpropyl}phenyl)acetamlde
N—@-k&ygfqa()y;g §(1ﬁ4 1h9mf@%y-23l(2 [2 (7¥1|ydrox3)/ 3,4- dlhygro[lsoquu)uohn-
2@@@%@&;&&{, Mg)ﬂgm\% phenyl } et hyl ) ami no] - 2- et hyl pro

enzam 2005/ 080313 PCT/ 1 B2005/ 000086
dirdéthyketi)drindRthd} piyehyhmethanggulfopdmiday - 3

e P iRprs 2 DS Skt A BBl

' t of th t t
A2 SIRIRAGIZCRET D) (herein the o O™

dirchéttid)eth @jarainp]aiyldploanylnsethanesidfomenzidepsi ti on are
I f Ph ticall t abl
2 GO B e B mul & (1) nol uge the 10
B P el S RV PRI B R)-2-
hydm%yt—bphenylathyﬂé]acetﬁmdpj es include the acetate,
b bonat e/ bonat e,

BBl e S RGeS BT DR " ameyl at o0 el trate, 15

rﬁ%hgbéh%ﬁyl aﬁﬁm'o?ﬁr?en f}efrrwaﬁunémuor opﬂpr@&;ﬁﬂfp@ﬁh@t )EN-[(1S)-2-

onat e; " gl ucuronate hexaf osphat e
hydrd)qn‘z-@henylbﬂwi]aceﬂamxdde/ chl ori de,

M-S hieheny P et b2 VR Phi o El h iR a-
n‘?@t%méh%hwaﬁﬁlo] ;ﬂfﬁﬂ%}@ﬂ*yﬂaﬁun@} @%@&Mbl@?@pyl}ﬁﬁe‘h‘?t)é@@*aﬂude

itrate, orotate, oxal at'e,

N-[iﬁelslwdamybfw@wb‘éwl)mtbvibériﬁs{ﬂd(@ﬁh?dhw@w@ﬂ{%bmy -3-
(oSS RD IR BT S AR b RSt e Bmice
N- Rasﬂyé Ry BipheRyE- A TRIEthYIRBLDFHER ) Whfdtok T4 R{dioRYH I
[(methylsulfonyl)amlno]phenyl}ethyl)ammo]-2 methylpropyl}benzamlde
3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}-N-[2-(4-
hydroxyphenyl)-2-methylpropyl]benzamide;
N-[(4'-Hydroxybiphenyl-3-yl)methyl]-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}benzamide;
N-[2-(4-Hydroxy-2,5-dimethylphenyl)ethyl]-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methyipropyl}benzamide;
N-[2-(4-Hydroxy-2,3-dimethylphenyl)ethyl]-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}benzamide; and,
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Exanpl es include the al um nium arginine, benzathine,
calcium choline, 25 diethylam ne, diolamne,

w@bkopsiosis13 | ysi ne, nmagnesi um negl um ne, ol am nECT/IB2005/000086
pot assi um sodium tronetha# ne and zinc salts.
Hem salts of acids and bases may al so be forned, for
exanpl e, hem sui phate and hemcalciumsalts. 30 For a
review on suitable salts, see "Handbook of

3-{2&[(@;38‘[?)3%?41}&3%5{&“%#0)\(}\?'80perti es, Selection, and Use"

a an r mut - VCH, i nhei

((mebuisiTons JaviwinBeule e agba:neBubEaP -2 4 R droxy-3-
h ' eptabl e salts of conpounds of

me&‘gmgﬁg%yﬁ%b¥%@%pr epared by one or nore of three
et EOdﬁ: g (1) (tj)y regcti ng the conpound of fornula (1)
with the desired acid or base; (ji). b [

Roiing GronssebEasbSsrerdiag i B SR8 loro

or~of \ tRe [an¥] it
whileff e (CRRCETRIP RS Ig, Y el St are. generally
prefereehl e, a | actone or lactam using the desired acid

10 or base; or (iii) by converting one salt of the
compound of formula (1) to another by reaction with

Phafn&dd @%g%%@e%ﬁﬁg%n SéltlsgéﬁAlﬁlleoéorJﬁMoﬁﬁ@éléf Brnfula il } Rlelle the

t
ron ex ge ¢ three reactions are
acitl ygaiditedr! gnat basé edltethereaf.sol uti on. The resulting salt

may precipitate out and be collected by filtration or
may be recovered by evaporation of the solvent. The

&ﬁ&&b%i&fa 'd&iﬁrféé&%_ré Rorfnhed FroshlacidagwaRht forly nuiastoxic salts.
rom conpletely 1onised to al nbst non-ionised. 20 The
Examppesundénabide he thew erdicetate nay asRadate, n grgoate,  besylate,

bichRRnatSIoar e e Siate lihter abArEl) (SaMSYife, ! Sitrate
edi;s?!él?é,i HsYthtd NFofREROURImATaté heylicepatd, oglurodate, glucuronate,

ol chi onetric amount of one or nore pharnaceuti cal W .
hezafiepophoephsieyent ol edipezateor exanpl é‘,ydé@%lﬂ@‘ﬁe./c oride,

hy 2 g&%i(}e%rrgrﬁiagfjr%y%'roiioaid%ﬂghﬂé,ed heibRabd SLURNT hilate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate,

tosylate and trifluoroacetate and xinafoate salts.

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

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

and hemicalcium salts.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts:
Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim,
Germany, 2002).
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Included within the scope of the invention are
conpl exes such as clathrates, drug-host inclusion
W@ 0uplognses wherein, in contrast to the af or enePCT/IB2065/000086
sol vates, the drug and hos25are present in
stoi chionetric or non-stoichionmetric 30 anpbunts. Al so
i ncl uded are conpl exes of the drug containing two or
nore organic and/ or inorgani c conponents which nmay be
in stoichionetric or non- stoichionetric anounts. The

resul ting conpl exes may be ionised, partiall i/l V\Q
Phaoeiegioays suceptatie osalboogssompeungni skdorgpla (1) may be

non- j oni sed. For Vi such conpl exes, see J
Pfeﬁﬁé‘?%&?f‘? 061“”@8‘38‘:,"“%5‘% by Hal ebl i an (August
1975). Hereinafter all references to conpounds of
formula (1) include references to . alts, solvate .
(i) ande:fﬂﬁﬂglégébetcﬁwdaﬁféoffﬂu@dﬂQ/Mtg§ﬁ§ﬁﬁsgﬁaﬁcgﬁg'égﬁ?e’
salts thereof. The conpounds of the invention include

conpounds of formula (1) as herei nbefore defined,

(ii)i nchyideRmvirld apohyigrarhbasebbileystodéctimapgtaut finedd suitable
10 prodrugs and isoners t? reof (inpcluyding o ticalé itabl
geoRECHTEO e -RRTBRaW Of Jermaia)(1 Lo Y BigraPeaind 4 suitable
def in i.sptapi - | . acid
05T LASE RSP LA g S thouesia

conppbass, @f fornmula (1) are also 15 within the scope

of the invention. Thus certain derivatives of
compounds of forrmula (1) which may have little or no

..pha i | ctiwi b
(iR RERBEI op8°sat shaine FHIRBONEP of 30rmulklen to another by
conpsatiids with ahoappropriats) atidvompsener tgsneans at @i suitaple ion

for exanple, by hydrolytic cleavage. Such derivatives
ar e exehgeeClbBMas " prodrugs' . Further information on

the use of 20 prodrugs may be found in " Pro-drugs as
Novel Delivery Systems, Vol. 14, ACS Synposium Series
All( fRrediirgactiinsaa: Wpically daadied et iBisohusios: Jing ecsodfing salk may
in . Drug Design',, Per n Press, 1987 . .
orebe e oo AR e b B 1h6trB 5 vaporation
of F%hedécﬁ\ge%t' THRC aapRRN6E ivhishtidh e ithy aeblBingCedlt nhay vary from
exanpl'e, be prodtced by replacing appropriate
coinpieteiyoivaisetl tosalmostpon-ioniseéthe conpounds of formul a

(1) with certain noieties known to those skilled in
the art as "pro-noieties' as

The compounds of the invention may exist in both unsolvated and solvated
forms. 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, ethanol.

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 contrast to the aforementioned
solvates, the drug and host are present in stoichiometric or non-stoichiometric
amounts. Also included are complexes of the drug containing two or more
organic and/or inorganic components which may be in stoichiometric or non-

stoichiometric amounts. The resulting complexes may be ionised, partially
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descri bed, for exanple, in "Design of Prodrugs" by H
Bundgaard (El sevier, 1985). 30 Sone exanpl es of

WEe@dnsigs3 i n accordance with the invention i ncP@EB2084D00086
2005/ 080313 PCT/ 1 B2005/ 000086 27 (i) where the

compound of formula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof, for exanple,
a compound wherein the hydrogen of the carboxylic

ion@éécﬁ cerrlimid t;ldw'@é(l d.tBo)rQalf lr(et\ﬂleéwaﬁnsmm:hna:bm]f)leﬁ(es,nsldaelJ(F.ll)ar'm;Sci, 64
repl ace y (Cl-C8)al kyl; 5 (ii) where the conpound of
(8)% 65%11:28@@3/ H@lﬁbaaﬂéAaaU%H@#éi functionality (- OH),
.an ether thereof, for exanple, a conpound wherein the
hydrogen of the al cohol functionality of the conmpound
Hepéinbftemalllarefdrenies te pomsaliridds of formula (1) include reterences to

d - C6) al kanoyl oxynet hyl ; and iji) where th
salonRitsend somarecietastanch Solyalampgh pmblexes of salts
thé‘rEISBP.ndary am no functionality (-NH2 or -NHR where R

an am de thereof, for exanple, a conpound
wherein, as the case may be, one or both hydrogens of

Thes CoBmRAdse i a6 IBYSTISN A1854F K ARBPUNRg, PhPrmEla (1) as
heféﬁﬁﬂ@i{o?é g&fin&d! al'ri]% &l Cbﬂ?fmepr%C%dWathBité hhereof,

oregoi ng exanples exanpl es of ot her Pprodru
progmogs ang isenfersinitieranft fiecludingr epticali gesinetdt ears clasitomeric

iscfrﬁgq“ﬁé%’l‘é%%ga%@gioaekiﬂga ?q'}%@fjsg ospig{:lwggﬁg%:qz%%ﬁégg% s of formula
(1)‘_orrml a (1). Also included within the scope of the

I nvention are netabolites of conpounds of fornula
(1), that is, conpounds forned in vivo upon

AR 320 oh afet od YRR BEBP e (e s
wi{r@% ﬁ??e%cg)ggro@f glﬁémﬁ\ktﬂﬂioﬂf Trsbémain lde@eiives nsf @ompounds of
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 hydrolytic cleavage.
Such derivatives are referred to as ‘prodrugs’. Further information on the use of
prodrugs may be found in ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
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
replacing appropriate functionalities present in the compounds of formula (1)
with certain moieties known to those skilled in the art as ‘pro-moieties’ as
described, for example, in "Design of Prodrugs" by H. Bundgaérd (Elsevier,
1985).

Some examples of prodrugs in accordance with the invention include:
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hydr oxynet hyl derivative thereof (-CH3 --). -CH2OH):

30 (ii) where the conpound of formula (1) contains an
W@bkdoxgo3gF oup, an hydroxy derivative thereof PETIB20054000086
-OH); WD 2005/ 080313 PCT/ |1 B2005/ 000086 28 (iii) where

the conpound of fornmula (1) contains a tertiary am no
group, a secondary am no derivative thereof (-NR R2
-> -NHR or -NHR2); (iv) where the conmpound of formula
(i) (1) whens atfies @orﬁp@@mwabv it g(’gumonaam§ pr icamboxylic acid
derivative thereof (-NHR -* f% where the
fot%‘ﬁﬁ@UMc(‘%@Q%)r = gsten;hearsﬁf afPh@X%mB i COmpoEng wherein the
I r I )
hy&]&g@ﬂ of #8 éa\f%mg: éc?& f&lqétl aﬂa/lsf Con%kgﬁ?%guﬂ%g ?Fn(grn(LYié (1) is
re;ﬂa@&tpby:{lCrCR)éthﬁyl ic aci d der| vative thereof (-CONH2
> COOH). Conpounds of fornmula (1) containing one or
nore asymetric carbon atons can exist as two or nore
(iiySt EUWRRY ré B 'complatitidP oft Tl ;ﬁgc@f\teﬁﬁ’é B! éc&ﬂ@l fuhetionality (-
contal ns an al Kenyl or al ke ne group, geonetric
ci sQHp@En éther Zh&eof siomea@nipie, paosifdund wherain the hydrogen

anePbye BlephpELrotae Byt e Fadwernd i foradedie R temiaood by
Can(@?@é?alkéﬂﬂfﬁo%ﬁﬁ%{ ﬂk%nﬁhe form of proton

tautonerismii ds of formula (1) containing,
for exanple, an i mno, keto or oxime group, or

(i o 1o8E o P AR MRS 1 BFRUA 11 SPGUES PrBKTn o grasondary

CoNpeMAg fUﬁbf NHzn&r Q\JF{Ra\R}hQF@Rtm @fn hEFRIE BB, for

I ncluded wt |n thg scope of the present invention are
al | exampi®i sonempoundewiereine a%@n@rczasanmasameon@mea cor both

f f th d 25 I

o PSR SR G5, ook, B0 ol a1
and idyhd 4, r_ﬂ‘é;céyb}ﬁ)g@ gqo)gmaﬁowher eof . Al'so included are
acid addition or”base Salts wherein the counterion is

optically active, for exanple, d-lactate or /-lysine,

Ffper SrailRg PEGHEACTTED! soubddb Rirind&, bR dBregoing
exbAffIed 08%S WRAmhplesowl bthert e ?klt Vperd ayt be #sind in the

for exanpl e, chr omat ography and fracti onal
af@rleyls&rstmmeslartequﬁnces

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 thereof (-CH; — -CH20OH):

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

hydroxy derivative thereof (-OR — -OH);
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WD 2005/ 080313 PCT/ | B2005/ 000086 29 Conventi onal

techni ques for the preparation/isolation of individual
wepasnsoners include chiral synthesis from a BCI/TBE005000086

optically pure precursor oR8resolution of the

racemate (or the racemate of a salt or derivative)

using, for exanple, chiral 5 high pressure liquid

chromat ography (HPLC). Alternatively, the racemate (or

(ii)2 T ARer8 ehd BT ofMtnitta r(¢§i©bﬁtiau\m tahtetiarguamnirid group, a
optically active conpound, for exanple, an.alcohol,

or , sécondasy easino dﬁlﬂl@fa’@ve thereehpRIG” of -NEIRMAENERY):
contains an acidic or basic noi ety, an acid 10 or base
such as tartaric acid or 1-phenylethylam ne. The

(ivy eSthré‘ﬂwe HoRpbanhe ATESInGuIE1(*} costalfRya Becseimy ansidolayoup, a
chromat ogr aphy and/or fractional crystallization and

onepomany tarivhtivehthedeefstNHBO -3 oMERE converted to the
correspondi ng pure enantiomner(s) by neans well known
to a skilled person. 15 Chiral conpounds of the

(v)! nVWF\b'ré’ hé e AU PO RITRfAH W SoritBRisea fpheﬁ%/rrhﬁety, a phenol

obtained in en antionerically-enriched form using

chr daav:ﬂtg[eakbieyeoft(y@hc—al-PyOl-HPam;l on an asymmetric
resin wwth a nobil e phase consisting of a

hydr ocar bon, typically heptane or hexane, containing

(vnirOWthré ott@%otﬁ:{ MPAY ¥ f&fmuléog’f)o%ﬂﬂémstﬁﬁl ﬁﬁ‘hdié/ Jroup, a
rom 2% to 20% and fromO to 5% by volunme of an

al kyhebuxytic atidoderaldtiye Qhdretf G(@Nl]lb amiGROH).
Concentration of the eluate affords the enriched
m xture. Stereoisoneric conglonerates may be separated

Cok?%gp&ﬂméeflf lf&'?l%l? @?%h?éiﬁﬁ g EOW rhérd Q%nféfhé lcaebdratoms

art” - see exanmpl e; "Stereochemstry of
cafir @dst as 2o Gorrpmmdt;a're@yomerst. Whiare| a (compaundNefvformula (1)

ol b5 B B ORIl B 77 omer

ar®§ d%‘é’lbl%hWﬁér'é %uétﬁram’lgér%@% a8 dnBécorivedlbleAvial X Yéw energy
prefera , and n and QL are as defined above,
bamerglm&amdry: |poemsmﬁtauwg0@s/)mm®ur This can take the form

of pcrzc;rt/onEizo osréguggr%%g co?ﬁg)pouods of formula (1) containing, for example, an
imino, keto, or oxime group, or so-called valence tautomerism in compounds
which contain an aromatic moiety. It follows that a single compound may exhibit

more than one type of isomerism.

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

for example, dl-tartrate or dl-arginine.

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

crystallisation.
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R RR (CHA QL HOJ 0O NHSQ2CH3 The present invention
i ncludes all pharmaceutically acceptable
w0 s@sopidenl | y- | abel | ed conpounds of fornula (1PCTHB20&/000086

one or nore atons are 5 reéplaced by atons having the
same atom c nunber, but an atom c mass or mass numnber
different fromthe atom c mass or nmass nunber which
predom nates in nature. Exanples of isotopes suitable

for inclusion in the conmpounds of the invention 10

i ncl ude isotopes of hydrogen, such as 2H and 3H,
Cosyeniinnal Jeefigues fantiereparatiopdsolaiperefiadividugh eagntiomers

inc 1cmFé|L$HHb% s FURD a&léﬁ%\f)g‘&%ﬁyg@m?ﬂeguéﬁr %%?‘%scggﬁ]on of

oge SUch suc
thel tendate (aﬂdwé.t?éibenmte&ﬁﬂwsaﬁ or devightives) t&iin@, foamstample, chiral
sul phur, such as 35S. 15 Certain isotopically-Ilabelled

Q@deﬁéﬁlr'f@s iqyid ehranpategranhy @Hrlekanpl e, those
i ncorporating a radi oactive isotope, are useful in
drug and/ or substrate tissue distribution studies.

Altéhreativelli, dhetiaceniatot(@pes racernicupredursor) Idayavel reacted with a

carbon-14, i.e, 14C, are particul arl eful for, this
suiiablp oartically \aiveofomperpd e ee@mpta?c%rb&?%h%nona'ﬁdthe case

whleg%‘%% ggﬁ@:%gﬁﬁ &*q‘gﬁﬁhlao{‘lg C,%Qlf(aﬁHQ%E\Fﬁ(HHIICCH}' %éa@ glfkﬁéﬂ/' &h acid

euter
or casai rsuchheaspéartanic adam!ntanges plmlyletthylgrrﬁm@m 'ljheatre:sultlng

t abol i ¢ st abi | for exa ncrease
et ShdemalibeSeRgeied o SRR S oAy dsberfactional

r@%hﬂﬁlonp I@e Iro'rn%OI of "b SR CiHeC WikitaReROmMErR converted to the

stitution with positron emtting iIsotopes, such
cofrégidisfing phite andnti@Ner(sahy nieanswellknownhosi skilded person
Em ssi on Topography (PET) studies for exam ning
substrate receptor occupancy. WO 2005/080313

CHit r?( ]{ W&O%@%ﬁe itvehfoh oq/é'neabhi}‘éll 6%&%@%&9@6‘@%@ be

can general ly be prepared by
obtained in enantlomerlcalIy—ennched form using chromatography, typically

HPLC, on an asymmefric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by volume
of isopropanol, typically from 2% to 20%, and from O to 5% by volume of an
alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the

enriched mixture.

Stereoisomeric conglomerates may be separated by conventional techniques
known to those skilled in the art - see, for example, “Stereochemistry of Organic
Compounds” by E. L. Eliel (Wiley, New York, 1994).

According to one aspect of the present invention, the (R,R)-stereoisomer of the
formula below, wherein R' is hydrogen and R? is C4-Cy alkyl, preferably methyl,

and n and Q" are as defined above, is generally preferred:
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conventional techniques known to those skilled in the
art or by processes analogous to those described in
w0 b@sagsohpanyi ng Exanpl es and Preparations 5 BGI/IRROG000086
appropriate isotopically-I|abeled reagents in place of
the non-| abel ed reagent previously enpl oyed.
Phar maceutically acceptabl e sol vates i n accordance
with the invention include those wherein the sol vent
of crystapi{ zation may be isotopically substituted,
0, k6-acetone, d6-DVSO. The conpounds of
f or mR Nej eutically acceptable salts
ang derived fONTS, re_uaLw@pﬂp phar ngceutical ly
a onpoundgs mbl e SU|€§BFSH*6r t he t herapy
HQind pf ophyl axi s of nunerous dlsorderialn whi ch the
X32 t is involved or in which@gonismof this
receéﬁgggﬁgb3induce benefit, 15 in particular the
allergic and non-allergic airways diseases but also in
the treatnent of other diseases such as, but not
' i niThed presbhPsthventibhe iRelMeys albyphamads@ivaliyr eacceptable
| abor, congestive heart failure, depression,
usotcrmmlwnlabe campaundsrafi fermulan(10i whersis onp«yrNags gloms are

r ol lve sk S S u n

ol oV on r%aag‘r@hﬂi SRS dtBer bt aflestomio mass or
ma38s tnungb@cCidiifédent PO Ctileardtymic2Omias gast friassamdimber which

peptic ul ceration. Conpounds of the invention intended
prgdsimipatashiadiitiesal use nay be administered as

crystalline or anorphous products. They 'may be

obt ai ned, for exanple, as solid plugs, powders, or
Exhirlpi®s by lsmtbb@si%uﬁablb fas imgl@siopiih ahé aompounds of the invention

Inwpéééégéaﬁééﬁy%rﬁééﬁfé&rﬁ%éég@dwrE‘Xa BhosHeh d8enc, °C and
14 sed, f | RO 123 125
RIS o 5o Prhe, 3yB0eR0Te, i, 880 B8 0 ap ™.

nit@igeer, suchrasol?mjan@f NhexygmensUcbmsoFO A’ @artd 4,iphosphorus,
W t h ;9ne or re ot h?{ dgsgws (or as any conbination
SU@’héﬁeo‘?)a”‘téH A SHC be admi nistered as a 30
formul ation in association W|th one or nore
pharmaceutically acceptable excipients. The term
Cemilpbméallydabslk{ﬁ lermpountds dédormbka ghy fongexanple those
. other  than the conp i nventi on. e .
incarRpratingsa éﬁéioﬁ‘PBYﬁ '%L%Prpé,t %fea%%f?lg@ ﬁﬁl@e@é@/@sﬁ%ﬁémfe tissue
{ An; éam OArSd eHfJoras4,
it ek o
¢, are particularly useful for this purpose in view of thelr ease of incorporation

and ready means of detection.

Substitution with heavier isotopes such as deuterium, i.e. 2H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example,
increased in vivo half-life or reduced dosage requirements, and hence may be

preferred in some circumstances.

Substitution with positron emitting isotopes, such as e, ®F, 150 and ®N, can
be useful in Positron Emission Topography (PET) studies for examining

substrate receptor occupancy.
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effect of the excipient on solubility and stability,
and the nature of the dosage form 5 Pharmaceuti cal
W@ 0vp08i3t3 ons suitable for the delivery of conpoumesf00086
the present invention and3tethods for their
preparation will be readily apparent to those skilled
in the art. Such conpositions and nethods for their
preparati on may be found, for exarrpl e, in
"Rem ngton's Phar maceuti cal Sciences', 19th Edition
(Mack Publ i shing Conpan 1995). 10 The co nds of
Isotdpicaliyviabeledncompounds S oFmHleni Bt evR DaNETE %)e PrRRgred by

cor%yrr%gﬂnalogqm#Lgeas%ghQ/‘ftﬂﬁ&éee sk I'édI P\t @k Wb 8ﬁrocesses

parentera adwnnlstra 1 on

anélB?bWﬁa tHilseaysutpibed in e é&tcbmpaawnglmtampleslatrmh@sdparatlons
rat hecal, intraventricul ar, intraurethral

usingtarmeperapsiate isatepicaliyriaheled xeagRRls dn Ripca K hg non-labeled

re Su?ﬁ?ﬁf %l@;%qpl e devices for parenteral
ud

needl e (including ncroneedl e)
|nJecFors needle free injectors and infusion
t echni ques. Parent er al fornulatlo s are

Phaque “@BY @ceentabigselyaiasy INcariol ﬂncezw@x@]epﬁngﬁﬁgon include
those pr Nh er i FHeI ?olv&ﬁ{ %@%fa@z%ﬁoﬁ'?ﬁa@BET@Hdb%aﬂlgeéﬂb%tltuted e.g.

roma3 for sone
Dz@pﬂg-lac_atdn@nde-[lmsgb may be nore suitably fornulated as
a sterile non-aqueous solution or as a dried formto

e i’gggqérgpow%?%eggé lﬂgvzl\],i‘?@t%lrs tabl % |gag)?|gt%c§ﬁtca@e salts
aneﬁfr%?%r%ﬁl fof'f% ”gh?\/é%%IéJ BPISFméééUtIc'aﬁY %ﬂdé tdoseuridy, which

i sation my r ead
ar@surbarbjé ifsihibe therany sndpdephylaxis af nam;anou@ sﬂnsqrd@mnqm@gh the

2poepivp RRGNGH SR MG '@%?)nmaP i FosemibpavAl b Bpnett
in RARANE Fhe SiRdrgie! Hhd Hh Iil?dlrﬂﬁary@a@%@a%stlﬁlﬁ BE® in the

appropriate Tornu atl on t chnl gues such as the
treiatraenpof athemdistased sbichiasy-mihroidimidediderthese b the nervous

2005/ 0803 3 P | B2005/ 000086
SY§f§%nP'@r’B ugeaﬁgé@%tqo‘ﬂqeg gr%pad'g%@lgﬁhunwﬁofg%g{]%nbgﬂﬂammatory
an'fdor rm? idLkin B&Q/a@és ”B%rfds@éj ﬂr@in@?’étﬁle Modidideeboselgragema and

at1ons include del ayed- sust ai ned-, pul sed-,
in conditioh$ ediere thergds et ahdntaaryindewedngdasiie acifysparticularly

in gastric and peptic ulceration.

Compounds of the invention intended for pharmaceutical use may 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 acceptable
excipients. The term “excipient” is used herein to describe any ingredient other

than the compound(s) of the invention. The choice of excipient will to a large
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conmpounds of the invention nay be fornulated as a

solid, sem-solid, or 5 thixotropic liquid for
wW@ehvs8isty ati on as an i npl anted depot provi di NBCT/IB2005/000086

nodi fied release of the aétive conpound. Exanpl es of

such fornulations include drug- coated stents and

poly(d/-1actic-coglycolic)acid (PGA)_m crospheres.

The conpounds of the invention may al so be

exRAfidipsngr 66 fhefirs duch 49 th@q)aw;mar Hbdy offurtraidistidiiah, the
is, dermally or transdermally. %t pi cal formul ations
4

effeetr of tes exginiepb e $¢1ubluwea@<é|8§abl daBgdhe, natgie ghihe dosage
f()rgplutlons creams, ointnents, dusting powders,
ressi ngs, foans, filns, ski n pat ches, wafers,
I mpl ant s, sponges fi bres, bandages and
m cr oemul si ons. posones may al so be used

Typi cal
Ph@amp@v%cal nQQrDB@S'Bq)%WM'tablﬁa @t theyideliveny ef |C°¥IPRQ§md§ of the

o B 80 Y BL8 R o RSEI v et gt
thaeseh akiueai sn rthg arbeSum:hc copwosttexd\s amda enethods draiipdie prdparation

Ph S 955; 958 b d
mpeDPOISNT 490 FXATPer M RATEINGHOT By MERGHIR G SFRCEs . 19th
] s PPthé?ﬁH%onn%aerﬁé 4opgyation, 20

I ont oresl s Si s, sonophore3|s and
nicroneedle or needle-free (e g. PowderjectT"'

TheqmbRPoLRdS i B Tiskvieh maY st i HETRRIAsY S hto e
blc%d/s@ ga@wdmtbegﬂseieea&e.ntk{bghf Irﬁé’rnra?'&@ﬁﬁ fRlimyiet meBas for

I nclu del aye sust al ned-, pul sed-,
pacenterall laddrinistratigret indludel lptrageamﬁsdmtmaawal 'ﬂh’afaperltoneal

nd e invention
it PG S eIy AP B A AG §AGr AN Hhdn FgRHyeoutar
an@f s@b@!ﬁﬁén@@ﬂ@ersﬁlfétﬂé‘e&e\ﬂbé%‘efora arenférst Wdmirigtfation include
exanple, in a dry blend wth |actose, or as a m xed

needlgpdinshidinpgrmicsorsediey |@@c@xanp|e@dleﬁﬁm@dmﬁofc¢rs and infusion
te hosphsol i pids, such as phosphatidylcholine) froma dry
‘inhal er or as an aerosol spray froma
pressurised container, punp, spray, atom ser
(preferably an atom ser using el ectrohydr odynam cs to
Paseoiguale fosmulatisi g0 1typizelty | SreasIsosobdiens 3whichs iny  contain

ex%?e%rit%ls%cﬁw?%%éﬁbtgeﬁarbyh&/ﬁra?és \@ntthHitfeMbe aﬁ%ﬁts Epr@ferably to a

pHL .o}, flord- Befor f,| bet; deF Range Qipplications, they may be more suitably
1,1,1,2,3,3, 3- hept af l uor opropane. For intranasal use,

fomdatﬁsiwara rieyile HpracsecHSHAinTE ST w6 Rt forprto be used in
coﬁﬁﬁ\'&oﬁ Wlﬁ‘\hé tSBﬁgHGQIGhIng %l.l(?l{i1 %étsrtéﬂe, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for
example, by lyophilisation, may readily be accomplished using standard
pharmaceutical techniques 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 formulation techniques,

such as the incorporation of solubility-enhancing agents.
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5 The pressurised container, punp, spray, atom zer, or

nebul i ser contains a solution or suspension of the
w@oooposnsdy s) of the invention conprising, for PEREBRDOS00086

et hanol , aqueous ethanol, 88 a suitable alternative

agent for dispersing, solubilising, or extending

rel ease of the active, a propellant(s) as 10 sol vent

and an optional surfactant, such as sorbitan

Fofrhuletieas gor péférﬂemladmlﬁhtraﬁon ehayg beaotmalated do berinanediate
to use in a dry powder or suspension fornulati

an@/pugnmsmtrql%asqn Mastifash rolepeh doBUGPNS pinsTdsy  dStayed-
sugtglr{e\éle t}?%%d nh@érﬂ?c%fér& 3&9?%3 | 4nd @l%gﬂ}ﬂﬂ'le%l reRase. Thus
ach by

on's)" propriate
comﬂiﬂhdgtmmy\mthMOmmayaﬁe Sfplmlallate}detasmal solid, séhuHsdhd or

jet mlling, supercritical rocess
thlmmﬁlc igiish & ?éﬁé’é‘gtfﬁi'% asr @%éwiafﬁ%ﬁd&eqﬂ B @mg grodified

reléQ%@Y)f fhy| 'eﬁﬂv le§ U ﬁ?&%”fé'rﬁmlaftfd?@ include drug-
gelatin or roxypropylnet Blcel | ul ose) 20 blisters

coated siantsrard;gpely(aﬂiclacmecmgiymhc)aMKBGLér) nmnmﬂphba&a;r
may be forrmulated to contain a powder m x of the
conmpound of the invention, a suitable powder base

Th%“&ﬁ‘n |j bPife Mvedtigh %ﬁﬁ%o%é’ﬁﬂﬁmlw tomeally # the skin

GUCI ne, ‘manni t , O magnesi um st ear at e.
orTmacdasaa;ttnaé |sa3ddlrmadmh9|dltnausdemnally t'Fmow:airfﬂrmﬂattdi@ for this

PuBREE NGt PR BYErOuS. deliine ol dlanso i plggBefts, dusting
poRRIEhd t Qhassmds' telamd, I ilR{sOS$kin W&l@ése wAfbrs! ﬂh?la@&@, sponges,

sui tabl e solution fornulation f use in an atom ser

fibres, r@nougesmm;rmcmnalﬁiqm Mpqsmm:mw Alsgeberi uaedrghypical

cafifets iofuie dvonal? wiafero MHRER ol MG FRRYRA ] WhEE peprotatum,
glyYEREN, §@nye[%ﬁé’|gl)k@| Jaﬂ@ Népylénb)@?ilcﬁﬂ' Peastiaicn bﬂhaﬁ@é{rs may

conpri sé a ‘compound opyl ene
besineprpasatesk erseeetfcbraﬁmmam JSBBaum il gB.(p d®), 955 %5% by Finnin

t.er nat 080313 PCT/ | B2005/ 000086 35
an J\AQregrﬂns Qf&ﬁ?%ﬁr ﬁ% e used instead of propyl ene glycol
i nclude gl ycerol and polyethylene glycol. Suitable
flavours, such as nenthol and | evomenthol, or
Otbaeemenss sof doplvahadmainigiadngr insluste sledivant by §lﬁﬁtrl9ﬂ0r ation,

R R e S

(e.g. Powderject™, Bioject™, efc.) injection.

Formulations for topical administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,

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

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a pressurised container, pump,

spray, atomiser (preferably an atomiser using electrohydrodynamics to produce
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Formul ati ons for inhal ed/intranasal adm nistrati on may
be fornmul ated to be inmmediate and/or nodified rel ease
wa@gi0ags03idr exanpl e, PGA. Mdified rel ease 1BCT/IB2005/000086
formul ati ons include del ayédl-, sustained-, pulsed-,
controlled-, targeted and programred rel ease. In the
case of dry powder inhalers and aerosols, the dosage
unit is determ ned by nmeans of a val ve which delivers
a finaratist),eor asbwifer, thtc? withaddhe dsecef avsultableSprdpellant, such
I nvention are t%pl cally arranged to adm nister

asn’eﬂ e &detrfitoraethapgr or Tdoheel SrReRtRbHe r@pmarrﬁ;aﬁqs intranasal
WHQ? %FE?HLHIS%f?f éHHe%l\/elégerﬁgg%ro%%rgéle chltosan or

ose Wi eInthe’ra
cydadgﬂwhlch may be administered in a single dose or,
nore usually, as divided doses throughout the day.,20
The conpounds of formula (1) are particularly suitable

Th{eﬁ?r@é&uﬁggﬂ%&ﬁtéﬁ‘féro'ﬁ)um b;@ 'aétbﬁf'ke-lrh%rcﬁ@m%'éﬁisc&ftams a

I nventi on may be ad mnls red recta y or
soludignnar Isyspension26f ¢hearmoinepountd(shef ftbe nneéntion comprising, for
0Si toer' pessar enema. Coc

! tt i S.
exgu 1RaNds b e gaE  Oh .t Sutats alpriati aqest for
dP¥sif 'ééﬁﬁ')ll%% %pé%hbﬁ{gerelg%é%‘f%éoétﬁlvfeo% propellant(s) as

rect a?/vagl nal adm ni strathon may be fornul ated
soBe@ni mmddhraoptianal/ surfanddnt, isedhras serbdan Wtidllefataaoblewl @caé,eor an

fo | ations include delayed-, sustained-, pulsed-,
0“98%% Fid-, targeted and programed rel ease. WO

2005/ 080313 PCT/ 1 B2005/ 000086 36 The conpounds of the

i nvention may al so be administered directly to the eye
Prior toewse in ygpidewlpowder q)rheumﬁnﬁlqﬁ f@mﬂgh@ﬂ, the drug product is

it IF o P STad0 BF ey R iPaipliR GRifaly tess than 5
migkiris3bligisfraay GetdcHiewstiby anyalp mldmétb?ddn@lhirﬁﬂmg%bt—lﬂﬁi such
oi nt ment s, blodegradable (e.g. absorbabl e

asspiraldst Miling afuie) bas detarilling osererstitienl dyid pjocessing to form

naPobrp S, HgTbARtre Hiaenia R Ets AR Fibboms A

polyner such as crossed-Ilinked polyacrylic aC|d
poI vi nyl al cohol, hyaluronic acid, a cellulo

CapsiujarefMader feraxpmele, hf}@mog?'@ﬂﬁp% hﬂrﬁw@r&pmmwce"ulose)

blisters and cartridges for use in an inhaler or insufflator may be formulated to
contain a powder mix of the compound of the invention, a suitable powder base
such as lactose or starch and a performance modifier such as [/Heucine,
mannitol, or magnesium stearate. The lactose may be anhydrous or in the form
of the monohydrate, preferably the latter. Other suitable excipients include

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

A suitable solution formulation for use in an atomiser using
electrohydrodynamics to 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 1ul to 100ul. A typical formulation may comprise a compound of formula

(1), propylene glycol, sterile water, ethanol and sodium chloride. Alternative
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hydr oxyet hyl cel | ul ose, or nethyl cellul ose, or a
het er opol ysacchari de pol yner, 10 for exanple, gel an
W@ e0v5/088Y3 be | ncorporated together with a presPCTER2085000086
such as benzal koni um chl oridgde. Such fornul ati ons may
al so be delivered by iontophoresis. Fornulations for
ocul ar/aural adm nistration nmay be fornulated to be
i mediate 15 and/or nodified rel ease. Mdified
solveheawRichofmay! Bé iuead insfiaddef gedBN@tt glycdlsicidediycerol and
pul sed-, controlled-, targeted, or programed rel ease.
POWﬁ3W$ﬁﬁb@WﬁGk of the invention may be combined with
sol ubl e macronol ecul ar entities, such as cyclodextrin
and suitable derivatives thereof 20 or polyethyl ene
Sufihyieoflaveurs asach @spwleyten sand Ib\mmbrrthbb drw@e/cenetseisuch as
solubility, dissolution rate, a g ng .
sagheaa Pl ARcehagn Sadiun. sabibe ?3 ortoy Sﬁnfoaﬂw'%fons of the
mvgpﬁoﬁfirﬂé H@@?{%ﬂﬂﬁgleﬁﬂﬂ sn&dal |H|s§rra'ilaf1! on
-C c rin conp exes, for exanple, are found to
be generally useful for 25 npbst dosage forns and

Foﬁ%&"@%hg% tloloﬁﬂa[egzﬁtr@g@ %Q%gﬂéflécgwn rﬁg)g Qe formulated to be
; d
I gl el DR o Fharh, POATHed Riease
formudatias lacmailerdeslayed}; bugtatned-or sol ubiliser. Most
onmonl| s d for oses ar al pha bet a- and
pu%&ﬁ%@f&'&“ e 5&’&%9 ganrged iR ﬁ may be found in
I nternational Pat ent 30 Applications Nos. WO
91/11172, WO 94/02518 and WD 98/55148. WD 2005/ 080313
In PETCa82008n0p00E6r irmaleraaandmam@gla' tthehdy)sage unibis determined
adm ni s n t ve
by &35 & & MaverRECH CEEE SimaiSiasl G E ST qcBidance with

théj'n%%ﬂﬁi%noéré:Q?ﬁb&ll)p%rrdnbedsto wdhhhRtdrhg meeedododd®r “puff”
present inventionthat two or nore pharnaceuti cal

containiogifiarods00 tmglteddmené the  eampaurdef frmuila (1). The overall

ound ik n.ace e n
dafig, o ot yBEEREIRD T ool Fortast BFad TGS, Aomd o ey be
adf‘rﬁrﬁlsté?@édn Al dih§lerddsietdt, elorbhsuatypes dividetsdoddwithrblighout the
kit of the invention conprises two or nore separate

daghar naceutical conpositions, at |east one of which

contai ns a conmpound of for mul a (1) in 10 accordance

with the invention, and neans for separately retaining
Theadshpoumes of fartula %v)iéreaﬁamcamﬁlx;]%im%ble forardadministration by

bottle, or divided foil packet
inhalation

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

appropriate.

Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlied-, targeted and programmed release.
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exanpl e of such a kit is the famliar blister pack
used for the packaging of tablets, capsules and the

wo 2008/08@B5 The kit of the invention is parti cul B€T/1B2005/000086
suitable for adm nistering36éifferent dosage forns,
for exanple parenteral, for admnistering the separate
conpositions at different dosage intervals, or for
titrating the separate conpositions agai nst one

TharinyssundEofaRs ivtertionhaaats bé Benkhistérgdidi@ctly to the eye or
conprises directions for admnistration and my be .=
eapr ypicaly nitha farmoot drorsd ofnaBrigrogised sdspeysion “or solution in

- i ot . Cant o :
LA, LR BB R Sl ot S haB, o 97 anc
auraigg@rr?iﬁgét_idrg irhclu&@O@img?:dawermibdggraafab@L(esga, absorbabie gel
mode of administratiop, For e, ap. i ntravenoys
SPABYES) a@&a@q‘agyan%rﬂ%-P@@@Qrﬁ%ﬁgﬂ%g-o@ﬂ'cwe{3 s, wafers,
o i B o ST SISt 8 ot oF s,
pollinsar sticlormas Crislseddinkedepalfacylie acjpi palyvingladehil v bypaluronic

oL o8, R 1, SRR A e
hygg%?lagjy?déllmo'sb, b?@ﬁéﬂhé/h?él#g{?%é &0 YRit8FIPINB ReRS/dE Polymer,

ects whose wel s outside thi's range, .
fors examate, | gdlant gumandna deeirerporatatDtogethL080U81 & preservative,

PCT/ | B2005/ 000086, , 38 F he avoi,dance of doubt,, ..
supltras BROEARREY fhicgoe; S CraiRiS, e a8, B dslivered by
ioﬁtgpﬁél,regtgj_ve, pal liative and prophylactic treatnent.

Accordi ng to anot her enbodi nent of the present
i nvention, the conpounds of the formula (1), or

Folfrjha g}ﬁg ﬁét“é&%l%ég@%ﬁ %@teﬁﬁilsﬁpﬁgrll tgiayulgggérﬁﬂate% tfoolgerqsm Rediate
andRBRInGdified MiiédsQNMifiddr Releskt tiopmalatioher aRgudé Cdelayed-,

agents to be co-admnistered to a patient to obtain
sustaiedapulisedt, #onjrotled;, targetath oipeegramrend relegset such

as the treatnent of pathophysi ol ogically-rel evant

di sease processes including, but not limted to (i)

THe oBempoanasr icit i ie,  (riviehtionf | magratben,cohbingd al wigh gysoluble
(iv) tissue destruction, (v) 10 signs and synptons
magremaiecuiareantiiass suebsas eydgaextiineand syitablenderivatives thereof

or X P Y BRI et B 4 FyBa IR vy
dissldtiondeste vedtd-piaskiny, sioavnsipibilitpagdidrestabllity for wseein any of

the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for
most dosage forms and administration routes. Both inclusion and non-inclusion
complexes may be used. As an alternative to direct complexation with the drug,
the cyclodextrin may be used as an auxiliary additive, i.e. as a catrier, diluent,
or solubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodexirins, examples of which may be found in International Patent
Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.
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or nore f32 agonists known in the art. Mre typically,

the second and nore therapeutic agents will be
wa@edosossa from a different class of therapeuti BCHIE008000086

15 As used herein, the terds "co-adm nistration",

"co-adm ni stered" and "in conbination wth",

referring to the conpounds of formula (1) and one or

nore other therapeutic agents, is intended to nean,

InaddcH @St rffyeledi@bRN® adialnister atdoenbinbliembhgctive compounds,
si mul taneous adm ni stration of such conbi nati on of

for esamplevdios theipurpose of tigrting B PaRisularfigpask of condition, it is
: ().t i ' .
B e

corﬂp%s?lg@ws,fat{llaagbﬁﬁ@ dfaligiels edntaing e compoentsinaaccordance with
substantially the same tine to sai tient, .. .
thespwemtion, @BVWWWI%QM&Q&OH&WH?{? i the Fo O fitpuitable for
COM i nd(s) of formula (1) and
CO%%@B!’?E%E'P Bcr:b fg%%ﬁﬁ%g%g[@ﬂg' patient in need of
treatnent, when such conponents are fornul ated apart

fromeach other into separate dosage fornms which are ..
Thusaites Kiitofstiissinyantial compises SWReOk ke SipPakRlg pliamgfeutical

coﬁé%’@génﬁgﬁ ,F‘gf?ééét%i{@%@%iéh %@téiﬁ%?ﬁ%&n@éuqd of formula (1) in

iall'y the sane tinme to said patient,
acoNasE@SORR BET/ihRATRGY, 08008Mmead8 feremeparately retaining said

comppHiipes. push dsdar crapen: diiace o) TotideR) fdlhpapket. An
ex%hﬁ?% ?f shgﬁaé kS tﬁ@%}n‘rﬁﬁpﬁlis@?rﬁéﬁke%éd Fbe the packaging of

nmul'ated apart from each other into separate dosage
tablets peapduilehand ¢he Bken at consecutive tines by said
patient wwth a 5 significant tine interval between
each adm ni stration, whereupon said conponents are

Thé §iteA%RE ilé?\t/ergfé*ﬁ% ?&Hi(ﬁhéﬁ}’y siitdos estt adriistetifg Sl#fdtent dosage
patient; an sequenti al® adm ni stration of such
foromyion akample pavante@lntd Sdroihisteringithe sepgradecompositions at

I herapeutic. agent(s).tq.a.patient | o .
PR oA o ePuBEAE b EEfflfons,painst one
anb@ee!l Y 4d4ig ofiphahee daragRit f 8ipmalhi edmpeisessdsestidrts for

components in a controlled manner whereupon they are
adoomisratienahg maypbe gconided mjth agerceledmemapi digl y

adm ni stered at the
For administration to human patients, the total 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 example, an intravenous daily dose may
only require from 0.001mg to 40mg. The total 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.
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same and/or different tines by said patient, where

each part nmay be adm nistered by either the sane or
walpdokesmsnd route. 15 Suitabl e exanpl es of ot hePCT/IB2005/000086

t herapeutic agents which m@y be used in conbination

with the conpound(s) of formula (1), or

pharmaceutically acceptable salts, derived forns or

conpositions thereof, include, but are by no nmeans

Fori thietenaidance ¢fadoubt|raierenges asesino ;gﬁb?t%t? indNide Bferences
5-1i poxygenase activating protein

to g p%ﬁlba 'V?@PdL@E?I?Ber?‘P%He%W%om sts (LTRASs)
i ncl udi ng antagoni sts of LTB4, LTC4, LTD4, and LTE4,

(c) /ﬂi;&iré?tﬁgnecor eéi'ﬁ)fﬁf\é’tr n%ﬂﬁg&ﬁgérﬁt of | i uHrLé%%nf" {I‘R/%ﬂtlgﬁ the

ant agoni s renoceptor agoni s
cqms@mn‘asof itlee dormylmpat)hompimrmacagmally a&zeptable salts, derived
decongest ant. misca ri E)Ie rece

fofjS 28 g R AN e EhICER eGP eciin 85 & Farbingtion with one or
meth bgdi)t/l@hél’ th%r@peuﬁ@fﬁerﬁ% b%néb E’%'fmél'étﬂé@ hé %%‘?%téédg)t% obtain

line um cronogl ycate, WO 20
squ/ wmg@larluodesaad 4ber(ap)eutim)end1rrebult oswhbashthe treatment of

P RERLEbIcA- B b PR SsR et indi B0 bbb el [i@id to <'>
breHERo EshsBSESN( d@ni/b@ﬂérﬁh%oﬁg‘?m) Séllérgypf (i) Bs&es tdéé%@tlon

receptor) 5 (k nocl onal anti bodies active agal nst
Sl@mﬁj@@dn@mptqm SHeht a9 ;}ar@athlelssa@ss gaughanthe tsegond and more

S o RRLAE B DR RS ok PO B, o

pH‘élrmar(teBﬁcallyﬁéﬁte‘ﬁl’ablé%@ﬁpﬁ@ﬂ‘ve’lf‘fo@ﬁ\@rbrsdo‘in dsttions thereof, or one
| mmunosuppr essi ve agents, 10 (p) Inh|b|tors of matrix

Omwze | [Fh BEOBIEE KNOWNP) the( ait. yiyipitally NKig ses@ndirahd more
th'é%%eu%ea% LAts &iif & gglle% ed fror%re? diﬁe‘?grgt% aessI (r)]P Ih%'ratu%ushc agents.

As used herein, the terms “co-administration”, “co-administered” and “in
combination with”, referring to the compounds of formula (1) and one or more
other therapeutic agents, is intended to mean, and does refer to and include

the following:

» simultaneous administration of such combination of compound(s) of
formula (1) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated together into a single dosage
form which releases said components at substantially the same time to
said patient,

e substantially simultaneous administration of such combination of
compound(s) of formula (1) and therapeutic agent(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 substantially the
same time by said patient, whereupon said components are released at
substantially the same time to said patient,
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(s) Adenosine A2a receptor agonists, (t) Inhibitors
of wurokinase, 15 (u) Conpounds that act on dopam ne

w0 e@epsosry, e.g. D2 agonists, (v) Mdul at ors PET/IB2605/000086
NFK3 pat hway, e.g. KK inhdditors, (w) nodul ators of
cyt oki ne signalling pathways such as p38 MAP ki nase,
syk kinase or JAK kinase inhibitor (x) Agents that
can be classed as nmucolytics or anti-tussive, and 20
(-y%zé’qﬁerhiwtddm'nisﬂtatiom dfngudhocombinatiesecampawrd(s) of, formula
combi natjon of the co nds of . fornula (1) with : -
o ChtsLeseReUt Adala) o ecasnt Ebbarepf ikpiing when such
25 ; hiahd i A Gl td itS te d
Ade O PR AR e o Blated SpMROFaN A ELMRP S soparate dosage
cyt focinse wdiignadrei takepaahyosmpscstiveh tinsep 3y HAE piatiagle with a
or syk.. Ki e, .or - Leukot r,i ene .ant agoni s .
(LrRASificARE e eyl ReimBen<Sain Brainrata Beupon said
a”d#ﬁ?@meﬁfseaxfeufél&%redoéﬁ&%étﬁﬁtial%iﬁ@%’ﬂtQﬁ%sl&) said patient;
PCT/ 1 B2005/ 000086 41 According to the present

i nvanfii on, conbination of the conpounds of fornula
(1) with : - glucocorticosteroids, in particular

e OS5 18 b BB Sgorn
f I upf sd HRrapéuttBEGdR(HN6 PEstaMiinfecldef teaahbas an such

di propi onat e, budesoni de, fluticasone propionate, )
ci ctespongafs arel fawnwatecbtegether bioea stigle dasaggr forne which

o SERRE LRSS AP Gl oy
br ogbHBurréAtBL, r 8MMsHButively, and/or overlapingly administered at the

same and/or different times by said patient,
where each part may be 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
acceptable salts, derived forms or compositions thereof, include, but are by no
means limited to :

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein
(FLAP) antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTDy,
and LTEq,

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

(d) o4- and oz-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use,

(e) muscarinic M3 receptor antagonists or anticholinergic agents,

(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,

(g) Theophylline,

(h) Sodium cromoglycate,
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10 salts, nanmely brom de, oxitropiumsalts, nanely

brom de, perenzepine, and tel enzepine, are further
wee@seswsexl. |t is to be appreciated that all reEEIB2NEH®0086

herein to treatnment includd0 curative, palliative and

prophyl actic treatnent. The description, which

follows, 15 concerns the therapeutic applications to

whi ch the compounds of fornmula (1) may be put. The

(i) COPORARoRE bbei AvhaelddtivBaat bBRcave IGOX-1t or CBX2a@hibitors
with the X32 receptor and thereby have a w de range

dNSABsdpeuti c applications, as described further

)] k@ ag\é% fﬂﬂ%&ﬁg@ﬁg%@ﬁ%@?&ﬁé glé gé§ D()@; Wdﬁ&%cﬁ%d agonists

Totanhefoorticoid résgpitgr aspect of the present i nvention
relates to the conpounds of formnula

(k¥anaelesat arthadiesactbm mlesfs%m@en@éﬁul@f@in?f\atw engities,
) REBARRG! RobRIERE @b TNERIBeBRE 1 hich the (32

(mgﬁﬁﬁ@él@ﬁ mdleci¥ahNiBHorsNBERJFRECLAIL gh gonistrg present
5 invention al so concerns the conpounds of formula

(nYKinin-Bn - pRe Betesepterantagoristsept abl e salts, derived
(0)['?'@@?}}@&{5&?99%% %ﬂesther eof, for use in _the

|se ses dlsorders and condi ti ons

(pplehéstoeslof metrix h@t@lt@t@tea@eeimPﬂ)g of : WD
2005/ 080313 PCT/ 1 B2005/ 000086 42 asthma of whatever
(Ql-{]@@yk&'ﬂ&flﬁgw Kecgnh it deesrisr antagenisss:t i cul ar ast hna

(r) E%‘stés% ﬂ[‘@g@r sel ected fromthe group consisting of

atopi ¢ as non- at opi ¢ asthma, allergic asthma,
(s)pAdenecsihe ddahiegbptayBEgomibteit ed ast hma, bronchi al
sential asthma, true asthma, intrinsic 5

t hma,
(t)gémi”%regﬁgwiw%at hophysi ol ogi ¢ di st urbances,
(uPEbRgARings Qﬁéﬂén% 6?% iQreBBNIdr ! an'agfo‘?ﬁstth S,

essent 1 al ast own or I nappar ent™ cause,

(vﬁM@d&tat@nsOof&Ee INFac pathoedy, eig | KKtlhhlbltorse nmphysemat ous
exerci se-induced asthma, allergen induce

(wégmﬁbatoeomcﬂpkmﬁnegeamnaﬁaﬁmay%éeafpasl e%%M%Eﬂﬂ%%e, syk
|m‘1?gé oY A?(S'Ihﬂé@eﬂrﬁ\ ed by bacterial, fungal,

ozoa or ection, non-allergic
(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 antagonists,
- Muscarinic M3 receptor antagonists,
- PDE4 inhibitors,
- glucocorticosteroids,
- Adenosine A2a receptor agonists,
- Modulators of cytokine signalling pathyways such as p38 MAP kinase or syk
kinase, or,
- Leukotriene antagonists (LTRAs) including antagonists of LTBg4, LTCy4, LTDy,
and LTEy,,

are further preferred.
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ast hma, incipient asthma, wheezy infant syndrone and

bronchiolytis, <chronic or acute bronchoconstriction,
wa@ekoosnss1bronchitis, small airways obstructi oPCT/EB2A05/000086

enphysema, obstructive or 4inflanmatory airways

di seases of whatever type, etiology, 15 or

pat hogenesis, in particular an obstructive or

i nflammatory airways disease that is a nenber

sel Ratardinir tomthé ergsentpinventiorst combiiationr ehthe compounds of

hilic pneunonla chroni c obstructive pul nonary
fo”BP@e@SQV COPD t hat includes chronic

bronchltls pulnnnary enphysena or dyspnea associ at ed

or no Itﬂﬁﬁ%&i&%@&o}@st hn CeRRculPPianblat glscot@rticosteroids with

characCterized by irreversible, progressive airways
obst rmedw@ﬁd saamﬂalmlc sné@mff@tts)r nchcing @@d@yﬁa@oﬁﬁedmsolone

(AR at i on f ai_r y t
orooyeRANGS, SEHoRReling” ek SRl LB BE Wprmpionate
t hat 'b%de%éﬁi@l@' ﬂ&l@a%ﬁ@ mubmmé y clayazentds) sareh, mometasone
bronchitis of whatever type, etiology, or

pat hodeige$e.sor in particular 25 bronchitis that is a
menber selected fromthe group consisting of acute

broncFHF%@%P%% h/ﬁ't | et r%ﬁg?hlﬁg 08 hizhfigholiner |(l:J agents

arach catarr I‘OI’]C Itrs, CI‘O

br OnChhéluamgdfnypbﬂnnml ipragropiuvhesaltsy usamelgttbmaude tiotropium
bronchitis, productjve bronchitis, st aaggl ococcy

str ept&?&@ccd]arﬁﬁ? l¥nchramigean PXHERILN a ondﬁ"ﬂ‘? é@mlde
t 80313 PCT/|BZOO5/000086
acut € dé@ﬂ @]bgré{nd n%egt%@

43 bronc asis o eVer type, etiology, or

pat hogenesis, in particular bronchiectasis that is a
areentber psefeeeded from the group consisting of

cylindric bronchiectasis, saccul ated bronchi ectasi s,

fusjfor bronchi ect api.l | ar ronchje ' .
(USRI o SRR T OB B NERPRLIE HiBfen inoluce
curfzﬁl\/b' P'e“l%ﬁv@ré?{&cﬁhﬁﬁy%tlé tréathidnt! Tﬁéfdéwlpﬂ@ﬁewhldhf follows,
esent invention also relates to the use of the
conmpemestr@rapmﬂma@pl(caﬁon@rto pHiickdberarappunds of formula (1)
acce t ble salts, derived forns or conpositions

mMayRe 8YF, for the manufacture of a drug having a X32 10
agoni st activity. In particular, the present

i NVeRe BHMPBARES ITSolMaIaUED Ravd ke ability to interact with the B2
receptor and thereby have a wide range of therapeutic 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 acceptable 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 diseasés, disorders, and conditions selected from the group

consisting of :
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conmpounds of formula (1), or pharmaceutically
acceptable salts, derived fornms or conpositions

wao bh@sesi31d f or the manufacture of a drug for theCT/IB2005/000086

treatnment of (32- nedi at ed42i seases and/ or conditions,
in particular the diseases and/or conditions |isted
above. 15 As a consequence, the present invention |,
provides a particularly interesting nmethod to treat a

manmagthmansfl wHateyes ypmmuomgyn or patiidyetiesiiin pattiotfar asthma
amount of a conpound of fornmula (1), or a

pharthat Bugi mamber saleepd frme tbalqroueerﬁqnﬁeﬁmgooﬁamplc asthma,
COMASH. Efo‘f)nctggtbﬁ%{ awgfégﬁl cu§ l 3ét Mgeb ?ﬁﬁetl%l% -mediated

i nventi on provides’a pa EFest Ny

f or adtlemta; elatomehial oésﬂaﬁnaa é@é’emtmﬂl aétfm@ll sees estiand/ dntrinsic
conditions in a |nclg$ 8ihunan bei n in
n

par t3¢RNgr cApsed; é‘a@@g‘mﬁ styrbagces.sextiinsic asthma
aboy us%ﬁmﬁg %hoﬁ*om"i‘\@]n{aldfd@t@s“%‘{éefﬁafaés‘iih%nﬁ)l’JHYlkriJ;wn or

an effective anount of a conpoun ormul a
pharinageareint al |causec eptrain-atopid t s aattthay deronahitic asthma,

or c PV R 1oL En @S o AHAE B bl s HsPlerge: induced

Pr epé’srtﬁftﬂaoﬁoih alr %cﬁ]é@d a%h%\?b%gg%ﬁ&g% a%'ﬂ?r}ng' &L tRESasthma

PCT /G&B@GdSbQOb@ﬁenaklMuAget ybrotouaa, dne \(lﬂeﬁ iBfdction, non-allergic

ohortane) FEEt o) iR tebbstyore atdbrnrioivts
(500m ) and the resulting solution heated to reflux

for dftohieubs actite b"r&?&fdc@ﬂs%ﬁoﬁo%%lé BroR&is, small airways
tenperature and the solvent renoved I n vacuo. The

r esighsdrugtionpamnd emphysdn®, bet ween sat ur at ed aqueous
sodi um hydrogencar bonate (300nl) and ethyl acetate

hed wi .
SoomruchlE o e DR el 1R Al e, etiology.
(SOCerEbﬁidgfeﬂbgbs %%ér‘ﬁ@u%@'éﬂ?'ﬂbs‘h@&ﬁ\‘/@%ﬁ mfla\"r?rﬁé'f?)r); Qirways
give the title conpound as a pale yellow oil
1H\\gseaactimt iaeomMembe: salegted(fromeHe, greupscqnsistil) of chronic
7,.24-7.36, 10

(e cerhgiil phodgiobes SorpiPeipbydBlldfiny dsease (coPD)

[ 3- (COPEP- tha@ PicluddRe hkdnic aBRIAChitRS | BuRh&YAryeEh®hysema or
dyspnea associated or not associated with COPD, COPD that 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,

e 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, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic  bronchitis, productive bronchitis, staphylococcus or

streptococcal bronchitis and vesicular bronchitis,

¢ acute lung injury,
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HOO,,/CH3 O/ OY 15 A solution of the diester

frompreparation | (44.3g, 177mmol) and 2,2'-(1, 3-
w@hbespssne) di acetic acid (59.2, 308nmol) in etk@nmB2005/000086

(24nml) and di oxan (290m ) 4%vas treated dropwi se with

12M hydrochloric acid (4.9nl, 58.8mml). The reaction

m xture was stirred at reflux for 18 hours before

be| ng allowed to cool and concentrated to | ow vol une.

Z‘)géﬁ?ﬁéétggls'ﬂfx\wéfév% J%S'étkﬁé’gy’\" drfbétﬁbgéﬁl@slgom particular

the resultin lurry filtered.
fl lbromthestasiscibiat é ar atembemselac’@d framjthehércpta% icgpaisting of

t aken in water. gnd. basi fied h bo

oneil g ' ndtioraiicdtRs: m EsrUlEd o PR or npror
Sfréﬁ&hégtggﬁﬁ) capflahhebRirithid tasib ay@\rstmasbmnhre@tasib dry

ed w th sodi um bi carbonate sol uti on (5x30ml)

andareammeatnaew agUisdigslarduonahiertasis.de (50ml). The

combi ned aqueous 25 extracts were acidified to pH 3 .

with 6M hydrochloric acid and extracted with ether

(3x30nl). The organics were conbined, dried (magnesium

sul phate) and concentrated in vacuo. The residue was

trif wrintiedhat hbp@stndfathe gicsient inveationtdlso religotmdhasise of
a colourless solid 10.8g. 1HNMR (

the1ccmapa\)t¢_md33|q)c formnge @,}‘ OQ@har@aggu%D?ilyzgﬁcepg% §%ts dﬁflved

kel o fhodBoL el (T BeFRUEAORORHS o s o 2
agdrﬂ@!aiad‘uvﬁ&emfp%?ﬂmmar3 the present inventions concems the use of the

o S 2 e B oY AR 8581 6 95Led e
o e LTSRS AR bt 2

me@kﬁ@é‘r alde@8ed bhd/dRI conbitioRsP! th (ﬂaﬁﬁ@rlanatﬂhenajlséanﬁsnednd/or
of Peptide and Protein Resear ch, 1987, 29(3), 331) in

cornditiorshisied aboud. (300n1) at 0C under ni trogen. The
reaction was

As a consequence, the present invention provides a particularly
interesting method to treat a mammal, including a human being, with an
effective amount of a compound of formula (1), or a pharmaceutically
acceptable salt, derived form or composition therebf. More precisely, the
present invention provides a particularly interesting method for the freatment of
a p2-mediated diseases and/or conditions in a mammal, including a human
being, in particular the diseases and/or conditions listed above, comprising
admidministering said mammal with an effective amount of a compound of

formula (1), its pharmaceutically acceptable salts and/or derived forms.

The following examples illustrate the preparation of the compounds of
the formula (1):
Preparation 1 : Diethyl 2,2'(1,3-phenylene)diacetate

H,C O O~ _-CHs
O 0



10

15

20

25

30

10 allowed to warmto roomtenperature overnight with

the formation of a thick white precipitate and then
w0830 ML) and 2N hydrochl oric acid (80ml) MEF/EB2005/000086

cauti ously added. The aqued#is was extracted with ethyl

acetate (2x300m ) and the conbined organi cs washed

wth brine (50m ), dried (sodiumsulfate), and the

sol vent renoved in vacuo to furnish the title conpound

Ac?ﬁ/&"’bh?&dﬁeg ﬁ’“Sb‘d é%féﬁﬁo@%a 3 63%?2&9@%»3 gérgégc_ahﬂ%;f)zsz (1,3

phéayiene)diaddic(€Esl ) 50. @g zQGan'{oMth]etha@ol Béﬁml)aandrtha resulting

sol&ﬁg{r géétgﬁh qﬂrrgﬂ%((: ?ft KI\?&] I'n@f}rsY'ljé%f h %% c%o?edy t:S room

terdp Qé't%oéﬁ@ttﬁé“édlvélﬂ l(e?’n@\i'@d i 4860®) Thé%sﬁﬂ@@a%opémtloned

soI ution of the alcohol frompreparation 3 é
bemmnmls)atunatechmuamacsddmnm;) rogercarbente Ole)utanndn ethyl

acBRr L3080, 1 8535 bR Tht GO G AR o pom, s aq

soailuhs)\wbrtd@ YBO0mY afdeal @édtum rupfatd )eane rthkussivedt tdthoded in
hours the reaction m xture was &Vgred onto ice and

vapes id give the title somppussdasimpatayelave ol (6396)-sol ut i on

"R TG 3s S eflie 30 oroBle B8 Goblindtr DRGHAE 724736

(mezﬂ.p) ohs dri ed (rragne3| um sul phat e) and concentrat ed
vacuo to give the title product as a colourless
M&@eledtnpama@)g)m/nmwwwba 3, 400MHz) 8:1.36 (s, 6H),

3.02 (s, 2H), 3.62 (s, 2H), 3.95 (s, 2H), 6.19 (m 1
H, 7.06-7.31'(m 4H) ppm 5 M (electrospray) ; mz

1
P e g SR U phens s ssi e s

HO O __CHy
o] 0

A solution of the diester from preparation 1 (44.3g, 177mmol) and 2,2'-(1,3-

nmet hyl ester

phenylene)diacetic acid (59.2, 308mmol) in ethanol (24ml) and dioxan (290ml)
was treated dropwise with 12M hydrochloric acid (4.9ml, 58.8mmol). The
reaction mixture was stirred at reflux for 18 hours before being allowed to cool
and concentrated to low volume. The reaction mixture was diluted with toluene
(125ml) and the resuiting 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 diluted with ethyl acetate (200ml) and the organic
layer was separated and washed with sodium bicarbonate solution (5x30ml)
and saturated aqueous sodium chloride (50ml). The combined aqueous
extracts were acidified to pH 3 with 6M hydrochloric acid and extracted with
ether (3x30ml). The organics were combined, dried (magnesium sulphate) and
concentrated in vacuo. The residue was triturated with pentane giving the title
compound as a colourless solid 10.8g.

"HNMR (CD30D, 400MHz) &: 1.25 (t, 3H), 3.60 (m, 2H), 3.63 (m, 2H), 4.15 (q,
2H), 7.18-7.32 (m, 4H) ppm.
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H2N YO CH3 H3C CH3 o 10 A solution of the ami de from
preparation 4 (5.1g, 18mvpl), thiourea (1.6g, 21
wornespsendl acetic acid (18ml) in ethanol (80m PCTEBR005/000086
heated to reflux under a #Abtrogen atnosphere for 16
hours. The reaction m xture was allowed to cool to
roomtenperature and filtered. The filtrate was
concentrated in vacuo, the residue dissolved in

MS‘Q@I@@ﬁC‘spr(aWOm/);Q@quaqt ed with hydrogen chloride gas
15 and the resulting solution heated to reflux for 16
hours. The m xture was concentrated in vacuo and the

PrE Rk BT {5 AR R Tty 3 G eliicha ¢

organi ¢ phase waBO ne(060m ), dried
(magnesi um sul phat e) éntrafed in vacuo. The

on
residue was purifiedd chajo ogHexchange 20
resin, eluting with nmethano and then a 2M sol ution of
ammonia in nmethanol, to elute the product. The el uent
was concentrated in vacuo giving the title conpound

B SN | ol GHINT SR Byt

158n08el) Mifs adiedidropwisade & Sitrddrsoliitibh af e p?épdVStion 2 (11.6g,

51§;pr'p§ E@gﬁgﬁt@\@j Jgu{r(ai off;)lieg/)Ht-EHIJ o Ehat at' N e ESaRsERy1 1987, 29(3),
SRR iR 3@“@%?0@03% %ﬁ%ﬁ‘-o%e;\reac’“"” was

aII@Wedt foowaeh to room temperature overnight with the formatlon of a thick
R) - 1- [ .3- am no- 4- (benzy] oxy})@hen%/m] 2- br onpet hano

wt(le recipiaie iy thepewatsl @AMIband| D mydrochiorys acisl (80ml) were

S, B s ST 1R 36

the esmhibinad @*gbutcsomasm authl ledhe ¢SG:@!)andied (Sotium sulfafe), and

met hanesul f on chl ori
the so vent remove}g in vacuo %o furnish the title compound as a golden oil

(11.29).

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

MS (ESI) : m/z 209 [M+H]"

Preparation 4 : {3-[2-(2-Chloro-acetylamino)-2-methyl-propyl}-phenyl}-

HO g N
\H/\ cl
O H,C CH, 0o

2-Chloroacetonitrile (8.8ml, 140mmol) was added to a solution of the alcohol

acetic acid

from preparation 3 (16.0g, 70mmol), in acetic acid (33ml). The resulting solution
was cooled to 0°C, 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

carbonate. The solution was extracted with ethyl acetate (2x500ml) and the
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(7.8nl, 100. 7mol) in dichloronethane (10nm ) added

dropwi se. The m xture was stirred at 5C for a further
w@oossnstes and then all owed to warm gradual | yPCT/IB20@0090086

tenperature over a period @6 16 hours. The reaction

m xture was washed with 2N hydrochloric acid (110m)

and the organi c phase separated, 10 dried (nagnesium

sul fate) and the solvent renoved in vacuo to give an
e Rl e (e e bR A "R egRbeptrated in
vasiuoktogive theq e popduct aislsReqloMBexssolitodPteg). 8: 2. 93 (s,

IR G5 4g0MT) 756 45k, Fhe (8 2rus 360" B 75085 (s, 2H),

- 7143 ! 6 (d, 2H, 8.95 (s, 1 H)
6'283&'@( éf"&??ﬁ?ﬁ‘f?@ P Sos”) 406 [ M H
MBr (epotispoay) 7 m/zg2iM-bEnzyl oxy) - 5- ((1
R) - 2- bronp- 1- {[tent - but yl (di met hyl )
silyl]oxy}ethyl)phenyl]methanesul fonam de 20 OTrBDVS
. | =1 . i i .
Pl?lpgggpgﬁ”gn. ( 1A@g|ﬂo?3ﬁ{¥r%ﬂrg1 ?@@;I?\I,i)hﬁnpf]%éi?c Yeid methyl
estenet hyl f or mam de (125nl) was treated with i m dazol e
(4.16q9, 75.2mmol ), and WO 2005/ 080313 PCT/1B2005/ 000086
48 tert-butyl (di \ 7] de 9,739, 64.5mol)
and the resulting soONutid stir *at room
tenperature for F&Chotfls. e’reac®i on mi xture was
diluted with ethyl acetate (200nl) and washed with

: 0013 o
1848t 2rindO8fl, TS RUSBIErPASESTy, YSRART AN (100
2mgeot) and aertic acids(\8enl® imetieed! (@arn!) 20hhidatednioarflox under a
nifffogaclosmhere (i (L A0Gs 1BRJFeRISE A peNERRIONET}1 cool to
rodfPlté e(':;tgpé‘?]andl %‘ii‘teﬁéﬁi."ﬁhé* Tira@) Watshéoﬁééﬁfﬁﬂéd in_vacuo, the

evaporated. The residue was triturated wt urther
repisheadisselvidl inametharo! (260ml), sktdrabgd withuhgdroged ¢hileride 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, to
elute the product. The eluent was concentrated in vacuo giving the title
compound as a yellow oil, 2.68g.

THNMR (CDCl3,400MHz) 6: 1.14 (s, 6H), 2.68 (s, 2H), 3.62 (s, 2H), 3.69 (s, 3H),
7.08-7.16 (m, 3H), 7.23-7.27 (m, 1H) ppm.

MS (electrospray) : m/z 222 [M+H]"*

Preparation 6 : N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-hydroxyethyl] phenyl}

methanesulfonamide
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resulting solid filtered off and dried in vacuo to
give the title conpound as a 10 col ourless solid

w@ 2®5/8g0313 LTHNVR (CDCl 3, 400MHz) 8: -0.07 (s, 3pOT/IE200A51000086
(s, 3H, 0.89 (s, 9H), 2.9%7(s, 3HO, 4.80-4.83 (m 1
H, 6.80 (bs, 1 H, 6.98 (d, 1 H, 7.12 (d, 1 H),
7.36-7.44 (m 5H), 7.52-7.54 (m 1 H ppm 15
Al ternative process for the preparation of preparation
7: A solution of the brom de of p®é&paration 6 (10g,
24.98mmol ) was dissolved in DCM (20mg, 2nl/g) and
then i m dazol e (4.58g, 37.4 I"85eq) was added
foll owed by TBDWMSI CI (5. 27¢g] 97mm| 1.4eq). The
reaction m'xturee G reflux for 1 hour and
then allowed to to 30C. The nmi xture was 20
diluted with isoprepyl acetal®~(86H8, 8m/g) and then

quenched with 2M HCl (50, 5rrfl///gj\ and stirred

VI gorously for 10 m nutes. Theophases wer e separated

S 51970 RS REE ORI Sl o

Prdé@ggr Resgaed d@ﬁeﬁeve&);ﬁheﬂt‘{)q 998,22, 3967 _.(30.8ge 95.6mmol) in
sol ution was then cooled to roomtenperature

d
dckiosyrriieon () was Feriod vihapudhe: 9-de I 5rgpa)- The

f 3
N T
(7.%A0! B30 ¥ ArRol) lﬁcalélﬁldrcﬁhéﬂh%ﬁ@ f1@mi} duwd didpvise. The mixture

suspensi on was then |tered and washed on the filter
wa@aparedvattﬂ?ﬂwﬁmaafwtf(ﬂ 30 mindtes andetheasallowasktor wagra gradually

fo fqpra g%nqq{@iqrpt pge aané%r? °§S¥§r}‘\,ﬁ+fr?gq§8| F%ac{éah%%are was
waéHé'd Q\ﬁﬂw 286 C&c}lﬂo%h@nc é(LQ;i2@@@(1@)‘3936E’thB@dgkaBﬂﬁ@ﬁé&%)&@ﬁérated

dne}j—llmagnegu(rswlmﬂ)e) apd gl1e solvengFemoxed @ yago (grgive ay) orange

‘ oil. 7T§% r%z%ﬁwe( rW'_QS gqs?gh}é% fnlpngl_")drhcetmtolnierﬁ_éi 6%95“)‘5‘[0 give the title

corﬁgéﬁﬁd @Ts'epgal% zplnk/%bh’y (33.79).

benzyl oxy) - 3- [ (et hyl squonyI

NM%GPM’&QW& }402_0M|yizi) 6)(9&3195 Y, fe2-3-ere(my 12bhoAyl4 fhe TH),
5.1V 38R 348 (RAVE 18-7%2 (Q11HG P 33-7.36 (m, 2H), 7.40-7.43 (m,

2H), 7.56 (d, 2H), 8.95 (s, 1H) ppm.
MS (electrospray) : m/z 398 / 400 [M-H]-

Preparation 7 : N-[2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)
silylJoxy}ethyl)phenyllmethanesulfonamide

OTBDMS
Br

0
HN. CHy

N\
¢ o

A solution of the bromide of preparation 6 (21.5g, 53.7mmol) in N,N-
dimethylformamide (125ml) was treated with imidazole (4.16g, 75.2mmol) and
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H3C CH3 O HNC CH3 p S~\O 10 The brom de of

preparation 7 (36.0g, 70.8mmol) and the am ne of
w@e@passtd on 5 (36.0g, 153mmol) were heated apCBBR20650000086

72 hours. The reaction m xt#8re was cooled to room

tenperature and purified by colum chromat ography on

silica gel eluting with pentane:ethyl acetate (50:50

by volune) to yield the title product as a pale

teN—@ukﬁ%rﬁbth&%?yl@lﬂbn%5(9 Wg'v&(iﬁ%bﬁ ar?oOQM'@Ssuﬁmg Hidton left
to stioat oom Mpe@t%f@r 9% haurs 711I)e r@(?p@n(mgxtmla)was da;&ed with

etéﬂ 309%&3 (éO(g'gl) d2 \ﬁ(%rsrﬂﬁd \A%d%aﬁ?r 321& WOZ%The]aggegusAﬁhases
wdrBcontBihed Zlnaﬁex@r@actéd With RERY MBtdtAREDOMI). The &?ﬁbmed organic

>(¥:l’M+I—|] + 20 WO 2005/ 080313 PCT/ |1 B2005/ 00 086
eeisarels washed witBtY hydrochioric acid (100m|) dried (magnesuum

S R e M A i 5
aceteﬂf@%ﬁ@d)mp r1013bb/}\@ill&ﬁ¢ hae %ﬁ%&glvgg%%rﬁgef@hhﬁg@as

tr!ﬁyraiﬁéomﬂuf%ﬂ% n@ntaﬁe gwbae%tataa@(@nalsé 8y velsime gnd the

reﬁ@ﬁ@%hé@ Qr'é?j) %tdrrégoﬁ }911530%%8 fcgderq@{%&nd asa

cobtauress sblid%@()? j’he resul ting suspensi on heated to 85C
for 2 hours ?ter 2 hours further 20% pal |l adiu

1HMA||RdQ.DﬁI3,(ﬂOQMHgb<§} 20.07 (s, 3H). 011 (s. 3K 0.89 (5. OH), 2.91 (s,
3HO, 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.

Alternative process for the preparation of preparation 7:

A solution of the bromide of preparation 6 (10g, 24.98mmol) was dissolved in
DCM (20ml, 2ml/g) and then imidazole (4.58g, 37.47mmol, 1.5eq) was added
followed by TBDMSICI (5.27g, 34.97mmol, 1.4eq). The reaction mixture was
heated to reflux for 1 hour and then allowed to cool to 30°C. The mixture was
diluted with ‘isopropyl acetate (80ml, 8ml/g) and then quenched with 2M HCI
(50, 5ml/g) and stirred vigorously for 10 minutes. The phases were separated
and the organic phase was washed with water (50ml, 5mil/g). The organic
phase was then reduced in volume under reduced pressure at 45°C to 25-30ml.
The solution was then cooled to room temperature and a suspension quickly
formed and was stirred at room temperature for 30 minutes. Heptane (20mi,
2ml/g) was then added over 10 minutes and the suspension was cooled to 5-
10°C and stirred for 1 hour. The suspension 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 50°C for 12 hours to give the title compound as a white solid
(11.05g, 86% yield).
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10 (1.0g) was added and heating continued for 1 hour.
The reaction mxture was cooled to roomtenperature,
w0 pdosesw and t he sol vent renoved in vacuo. TheCT/IB2005/000086
resi due was partitioned betdheen ethyl acetate (500nt)
and 2N aqueous ammonia (100m ). The organi c phase was
separated, dried (magnesium sulfate) and the sol vent
renmoved in vacuo The residue was purified by col um
1 n a | qalqutd W
HIYRAFE RERERL ORIAARAY) SIROT (6330F gakuld, T W ot.ég ) (5,9H), 2.91 (s,
3Hby438ﬂ mms) (nﬁ 01|*j) é. &D (s 1Hl)Y, O (chdlid), 7as2 z(:d,p‘dﬂ)a 7y%6470% (m,
HNVR(400MHz, CDCl 3)8: -0.17 (s, 3H),
5H)o7§?, 7(§4(@1+r|)1H)@P9b (s, 9H), 1.07 (s, 3H), 1.09 (s,
3H), 2.66-2.91 (m 7H), 3.62 (d, 2H), 3.69 (s, 3H),
4.71-4.74 (m 20 1 H), 6.58 (d, 1 H, 6.88 (dd, 1 H),
Pr@pﬂ&t'l\zl)snla : (MethyH3~{Z-[ 2R -2 4 -(ranzyIdRy)-3+[ (Beethylsulfonyl)
amplno]phenél}-z?ﬁ)}cirgi%?hygl)am|no]-2-metL1Wp'_ruoppr?|%?1ry talcgpatéo
(3-{2-[(2R)-2-(tert-Butyl -di net hyl -si | anyl oxy) - 2- (4- hy

droxy- 25 OTBDMS
3- net hanesul fony am 1po- phenyl ) - et hyl am no] 2- et hyl - pr

H Thacetis 1 o Ho
f pr@paration 9 (20.6,
pl ) GQvas Hi ssol ved in tetrahydrofuran (150ml) and
sol uththregHed dropwi se with I M aqueous |ithium
droxide (7 3@ mel) The reaction m xture was
stirred at rqﬁm@errperature for 72 5 hours. The
reaction m xture was neutralised by addition of 1 M

hyd Oﬁﬁ&%%&b?ﬁpﬁ%&@on 713 ?6'@}}?}:901)% fRGSMH 8t Fidphfation 5

aque hase was
(36.0g, 153mmol) were heated at 85°C for 72 hours. The reaction mixture 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 title product
as a pale yellow oil (37.29g).

"HNMR (CDCls, 400MHz) &: -0.15 (s, 3H), 0.00 (s, 3H), 0.83 (s, 9H), 1.01 (s,
3H), 1.04 (s, 3H), 2.57-2.97 (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, 7H), 7.37-7.44 (m
5H), 7.56 (d, 1H) ppm.

MS (APCI) : m/z 655 [M+H]+
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decanted and the residue washed with water (2x50mM).

The residue was redicolved in tetrahydrofuran (50m)
wa@easogiduene (50m ) and the solvent renoved i PCT/ER20@5/000086

to give the title conpound3&ds a pale brown foam

(20.17g). 10 1HNMR (400MHz, CD3OD): -0.14 (s, 3H),

0.07 (s, 3H), 0.83 (s, 9H, 1.32 (m 6H), 2.93 (m

5H), 3.23 (m 2H), 3.54 (m 2H), 4.94 (m 1 H), 6.91

Pfeharativh, 97.: Ol'ﬁnettﬁylﬁi(%{ﬂ g((ﬂﬁ),-z '{[téﬁ‘-lﬁlﬁﬁylﬁl%etﬁylwI;(I]Bxy}-Z-{4-
ectros .
hwr@@%lr%dmﬁt(?%sulf?cyls)zﬂnmﬁ]ﬁbenyl}@thwiamm01-2-
d t hyl t HzN O/ CH3
bR UREEMDRFERIE © he' i e Tt om pr epar at i on 4

(151. 49, 534mmol), thiourea (48.7g, 640mmol) and
acetic acid (303mL) in ethanol (1.5L) was heated to
reflux under 20 a nf ﬁ?n at nosphere for 5 hours.
The reaction m xture omed _tQ coqQl t@ _room
tenperature an At r afed FH,vacuo.

e ccbeheopeanalin )
C ¢
then treat éld w T et hanol (1. 5L) S stirred for 1

The residues ol ueghe (2 x 900n)
hour. The solid,precjpitate was renoved by filtration,
and the filtrate~go6ol®&d in an ice bath, treated with
98% sul phuric acicg’zr Y@Z?rﬂ.) and 25 stirred for 1 hour

at anbi ent tenperature. The sol ution was concentrated

Alsa)lt)rt@rQQQﬁ{eOBQﬁﬂﬁ ﬁ%ct&?@%h@pgpﬁﬁpaﬂtldﬁguﬁgt8’g 56mmol ) in

remove nost of the ethanol and adj usted usi n
ethgneb (RS0l dvasnitsaded vottaeemanigns doingater é‘kﬁ @g,t aﬁérmmj) and

20RRER rhtlide BB CARYTER ol Rlsd bl hegted to

85”03*11@5.D_Ch6uﬂst AR @ﬂﬁ)dﬁ@f’(@ﬂ‘ﬁeﬁ"@()% %@H@(Hlﬁhﬁ fyéﬂqueb%n carbon
aqueous |layer 5 re-extracted with ethyl acefate (1.

(140m0o@as pddedeanc hbatieg Cetmlyllledafm‘t hmur e]Zhe aeastlcwe méxture was

i dnc b TARERYUR, MeBOG Bl e SERL ibmked.da vasug. The
rel@rdm\@g l_vlgué p(a%gtl&?s)d 36%@%4?58@\?1 @&@atedfggb’bﬁﬂ S5’2a:nd0 AP aqueous

(s
amnEwiq q<10@n)l) hes O(rg@n|g|—9>hasze aag rﬁeparal;edmdned (magnesnum
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 volume) to yield the title product as a pale yellow oil
(20.69).

'HNMR(400MHz, CDCl3)s: -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, 7H), 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 (electrospray) : m/z 565 [M+H]*

Preparation 10 : (3-{2-[(2R)-2(tert-Butyl-dimethyl-silanyloxy)-2-(4-hydroxy-
3-methanesulfonylamino-phenyl)-ethylamino]-2-methyl-propyi}-phenyi)-

acetic acid
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Preparation 5b :
[ 3- (2-am no- 2- net hyl - propyl ) - phenyl ] -aceti c aci d et hyl

W@ 31081080303 - p-t ol uoyl -L-tartrate H3N+ / O/ CH3 BCTZIE2BDI000086
CH3 H3C CH3 | O ~O H3C CO310 15 A solution of the
am ne from preparation 5a (124.9g, 531 mmol) in
acetonitrile (1.0.) was treated with a solution of
di -p-toluoyl-L-tartaric acid (194.8g, 504mmol) in
acetonitrile (750nm)oteihes resulting slurry was stirred
for 3 hours and the|solid preci pltate i sol a&_e[d by
filtration an N ’ 250m)

d-washe
to give the t g| solid
(210g). 20 2 , < 1.8 (s, 6H),
1.17 (t, 319, 2734 (s, 6H), 2.78 (s, 2H) 3.63 (s,
2H), 4.06 (q, ), 5081 (s, 2H), 7.02 (d, 2H), 7.15

(d, 1 H, 7.25 (ms 5H), 7.80 (d, 4H) Preparation 5c:
[ 3-(2- Am no- 2-ne ﬁy?o propyl ) -phenyl]-acetic acid ethyl
25 ester HzN O/ H3C CH3 O A sol ution of potassium

Th%aéQ%Ffoepr%%ra%Qﬂ 92(0h. & 285Rimol} Wé@ﬁ%‘so(v%?ﬁ Jet¥@ydrofuran

to a suspension of preparation 5b (4 29,
(1EBnHanihe selugipogreated dropwise witosiN soREUS lithium hydroxide

(251 17 e Secrepetion Thstytaked bl 4t7BAnt Saphefitiee for 72
hodifd TtHeErdRichBh PRikiuré MasPhasfalisad tadMifidh bRY BT hydr@zmo}lc acid

The solution was reduced in vol une under reduced
(7Pnks&meal p aad peendanitaéed tgoaw velugieel he hrquaqusephase was

defgobadnins BufbenPebbin i bic e ot LT 1fig Bhidue was

di@blgba weitehbheEsannBGomB! gndatol 50htl b@mBJth% Ivent
© MR (d6- DVSO, 408|\/HzQB bg 899% ) Soen

remplyed n gacyaio givp thatitla ceawpouzph)as apek fer@wmicbam %%679)
THNIR 3D oMAAZ OB} B14% B8P 67/ 383 0.83 (s, 9H), 1.32 (m,
6H), 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) ppm.

MS (electrospray) : m/z 236 [M+H]"

Preparation 5a : [3-(2-amino-2-methyl-propyl)-phenyl]-acetic acid ‘ethyl

HN o._CH
HC CH, J

A mixture of the amide from preparation 4 (151.4g, 534mmol), thiourea (48.7g,

ester

640mmol) and acetic acid (303ml) in ethanol (1.5L) was heated to reflux under
a nitrogen atmosphere for 5 hours. The reaction 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 filtration, and the
filtrate cooled in an ice bath, treated with 98% sulphuric acid (227mL) and

stirred for 1 hour at ambient temperature. The solution was concentrated in
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Et hyl

(3-{2-[((2R)-2-{[tert-buty| (di methyl)silyl]oxy}-2-{4-b
W@ 23 l0808y3 3- PCT/IB2005/000086

[ (et hyl sul fonyl ) am no] pheAyl } et hyl ) am no] - 2- et hyl pro

pyl} phenyl)acetate OTBDMS H N 1| CO2Et G ( X

NHSO2Me 15 N[ 2-(benzyl oxy)-5-((1

R) - 2- brono- 1- {[t ent - but yl (di net hyl )

vasiuoy td awpriovehytospefntile] ethaioh ames akifustedritd epkld dusidg, aqueous
27.88mml ) was added to the sol ution of \@é)ar ation
S@éum@wfzéon@t@ 75?hﬁ;|$)oll¢npfﬁ%ta&mwas| gnawsd )by fileation and

sol?% "GtV a5atel R?BQH‘@?H?@ a&t fééé’f 1 %gaygge-rg%?ers of the

| on was d p| ot
carbined biphasic ZhiCate Taved sv@lshbs mm%ewmatwdamj tthe balMeous layer

recEHtAA AR 6NN ARt DLnd 0MPLD B APRIPINECh Sy acetate
e%ia%téj wi@ aﬁgé/ &%3ﬁgﬁg{uh$mﬁgoq}ﬁgre05%nd concentrated in

Preparation
vadrp-12-dide {ie fitke qupouyd 2s(atbitoanzyil (88/58). et hanesul f ona

NS 1o DS Ry BYUBA 51099 (5.0, 4115 65H. 368 (0. 351 G
210 9. 4o DESPLT ol 3] R A | YR bor e on of

preparat|on 8a (18. 64g, 27 88my) in propionitrile
(72 2. The solution was stirred at 20-25C for 3
Preparatiomhebs s [3{2mning-2-mathybleremitphanyl-apaticizeid) ethyl

eégééana;]l 'Zé“&p’ﬁg--{a%a}eo m nutes and the phases

”@WQXY@

A solution of the amine from preparation 5a (124.9g, 531mmol) in acetonitrile
(1.0L) was treated 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 (t, 3H), 2.34 (s, 6H), 2.78 (s,
2H), 3.63 (s, 2H), 4.06 (q, 2H), 5.61 (s, 2H), 7.02 (d, 2H), 7.15 (d, 1H), 7.25 (m,
5H), 7.80 (d, 4H)

Preparation 5c: [3-(2-Amino-2-methyl-propyl)-phenyl]-acetic acid ethyl

H,N
2 o _CH
HC  CH, H

A solution of potassium carbonate (37.90g, 274.22mmol) in water (213ml) was

ester

added to a suspension of preparation 5b (42.62g, 68.56mmol) in propionitrile
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10 propionitrile solution was then washed wi th water
(72m.) and the solution carried directly into the
WO eoos/083ep assum ng 100% yi el d. Preparation 10BCT/IB2005/000086
(R -2-(3-{2-[2-hydroxy-2-(43benzyl oxy- 3- met hanesul f ona
m dophenyl) 15
et hyl am no] - 2- net hyl propyl } phenyl )acetic acid OHH N
| COSH NHSO2Me A sol ution of sodi um hydroxi de (6.69g,
(218mi)2&maplstirred watikerall( é8hd ) hawsdissisieed. Thet phases uvean then

of preparation 9a (15.47g, 27.88mml) in propionitrile
sepapaieyl andlhemrepionirighakasavasied Wihwates 4193 ) ebihe solution
' | ; h r ; t ;
et AR I \otime (e roglioRa PRESERR A5 dhrktith Somi to give
th?fﬁﬂﬂ' )OOMFlﬁiUhd éngJﬂpﬁopibhmlrﬂedMluti@d V\AL&‘Brﬂtpl&é— diaex@neoved and
72mL) . The pH of t sol uti,on was en adjusted to
copaepiratag o ABgdR 9] QDT 2 MG Wby avgy ahd Wfﬂg was shown
to'feSg &l Ng suspension was stirred for one hour. The
suspensi on was then WD 2005/ 080313 PCT/ | B2005/ 000086
"HERMR (dcDRS QN00MBIzEd : 009 tw 6H)| 1 16 (hagiey, 269 (s, @k )eB.61 (s,
then dried giving the title coppound as an off white
2005 (@ 255590 @281l 2Bt ER) . LHNVR( 400Nz,
CD30D) 8 : 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
Preparatibh 825 22 (s, 2H), 7.08 (d, 1 H, 5 7.13 (d, 1
H, 7.19 &s 1 H, 7.24 (t, 2H), 7.27 éd, 1H, 7.31
Ethyl (3{24((2R)-3sl[tart-butyl(dinvethy)silylloxy}-2444wenzyloxy-By

Loy L8Ry ARbRo Rty ethylamingl:s-methyIRroR  onar
plispfipiadtate 10 et hyl ami no] - 2- net hyl propyl } phenyl ) acetic

acid sodiumsalt OHH N (%(TBDM

H
0
‘ NHSO,Me

N
2200
N-[2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl) silylJoxy}ethyl)phenyi]

methanesulfonamide (14.34g, 27.88mmol) was added to the solution of
preparation 5c¢ (13.12g, 55.75mmol) in propionitrile (15ml). 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 HCl(5q) (70ml)
then water (35ml) and the solution carried directly into the next step assuming
100% vyield.
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HO NHSO2Me A sol ution of sodi um hydroxi de (1.40g,
35.05mmol) in water (100m ) was added to a suspension
wo@RoopogEar ati on 10a (18.46g, 35.05mmol) in et P@nmB2005/000086

(600m). 15 The m xture wa$4hydrogenated over 20w %

Pal | adi um hydr oxi de on carbon at 150psi and 60C for 5
hours. The m xture was filtered to renove catal yst
resi dues and then reduced in volume at reduced
pr@bgﬁéﬁ.ﬁﬁgho 100m . The mxture was distilled and
epl aced at reduced pressure to acetonitrile at

EﬂmﬁiRhﬁt(?’v{iﬂ [2vhydmigy -2 ddthenizayloxyrdpaathanessforiamidenhenyl)
d d t.he 20 t.h t trile th
et PRl 2 e vB R BRBRHBtE NG ac an off white
solid (15.34g, 95%. 1HNVR#OOMHz, CD3CD) 8 : 1.07 (s,
3H), 1.09 (s, 3H), 2.70 (4, 24, 2.73-2.81 (m 2H),

2.87 (s, 3H), 3.44 ( . E), 6.84
(d, 1 H, 6. , . 7.047( , 7.11 (s, 1
H, 7.14 (dg77 >0 (t, 1 H, (s, 1 H 25

ppm Sai d campgunds ofydgy gl a 10b can then be reacted
with a suitabfe amine of “fornula NHR8-Q@-A (3) WO
2005/ 080313 PCT/ 1 B2005/ 000086 56 R3 R4 R$ R3 R4 /
\CH)p RS NHNR5 R6 (3), or R6 (3") in the

- Triptedemie dfihgdrofloodded i (QnkEhl, c®9pY| rid. ‘ﬁ@antol)sm aglded to the

- (3- di net hyl am pnopyr.opyl ) - -ethI bodiinde
oo GhIRPPAGIER DR Gchithed) ERTBE0) PrPiRPPMITLe (72m). The
e
sog{fi’ﬁbﬁﬁég fsgi?#%im%%ﬁouzfé:’ga % Ogt%?,ﬁf}ﬁ gomtlon was, then quenched
withbS&I NHy 6 aTRaUNstieéd ffor m;lllﬂln(ulés anf@Hhe phases separated. The
propionitrile solution was then washed with water (72ml) and the solution

carried directly into the next step assuming 100% yield.

Preparation 10a:
(R)-2~(3-{2-[2-hydroxy-2-(4-benzyloxy-3-methanesulfonamidophenyl)

ethylamino]-2-methylpropyl}phenyl)acetic acid
OH

H
o)
NHSO,Me

N
><\©A002H
A solution of sodium hydroxide (6.69g, 167.28mmol) in water (72ml) was added

to the solution of preparation 9a (15.47g, 27.88mmol) in propionitrile (72ml).
The two phase mixture was then stirred vigorously for 3 hours. The phases
were allowed to separate and the aqueous phase washed with fresh
propionitrile (72ml), then diluted with 1,4-dioxane (72mi). The pH of the
solution was then adjusted to pH 6-7 by the addition of 37% w/w HClq) and the

resulting suspension was stirred for one hour. The suspension was then
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Hjp !l (CHA QL HORL R2 / (1) NHSQR2CH3 O wherein Rl

and R2 are nethyl and nis 1. 10 Preparation 11 :
wazq3ndBearophenyl ) - 2- net hyl propan-2-ol HO Br PEBB2@¥H300086

| Met hyl magnesi um brom de @¢3M sol ution in

di et hyl ether, 51.6m, 155nmmol) was slowy added to a

sol ution of 1-(3-bronb-phenyl)propan-2-one (15.0g,

70mol ) in dry diethylether (200m) at OC. The
filteRstH bhinN@ash&d Wre thesiitbebhpbpivith WatdrSthehddid@n ghA) @k title

to OC and slowy quenched with saturated agueous

cograasiduas asifowhige setd (13.689, 9% Biejanstepphase was

"RIRGE e, P B 558 5 LA de by 2 o). 286 (5

2H BiR3. ge{mekw)i 8GO, PH), 4.50 (m, 1H), 5.22 (s, 2H), 7.08 (d, 1H),
l-.gl chl oromstt hangf) entozg(ne: me)t hanol( O:)‘S: 5 b§/ vol)ums t(() )

9
783 (dr tH).o P8I (6, Y brAdLI 2KLT. 26 (é,) THRO7 .3 (MvRH), 7.38 (t, 2H),

7%%:3) ; .22 (s, 6H), 1.42 (bs, 1 H, 2.74
7{2?%)%) 7. ég’(%‘)p%gﬁo, 7.40 (m. 21-1) ppm WO
2005/ 080313 PCT/ 1 B2005/ 000086 57 Preparation 12:

N-[ 2- (3- Bronmophenyl ) -1, 1-di net hyl et hyl ] - 2-
PreppmtierrdOiide H C -~ NBr 0 H3C CH3 5
I LLri 6.63m ,., 10 I dded, t
(R HAPERFRL 5 R AR B aiBnB
> . . y . '
B o ol 28 Lo oc
ntrated sulfuric acid (25m) was added

thdg} tenperature <10C. The resulting solution
o »{i ryf o*y"1 hémma"'and t hen poured onto ice

sified by addition 10 of solid potassium
HQarhonate. The product was extracted with ethyl
aceld$@Me

A solution of sodium hydroxide (1.40g, 35.05mmol) in water (100ml) was added
to a suspension of preparation 10a (18.46g, 35.05mmol) in methanol (600ml).
The mixture was hydrogenated over 20wt% Palladium hydroxide on carbon at
150psi and 60°C for 5 hours. The mixture was filtered to remove catalyst
residues and then reduced in volume at reduced pressure to 100ml. The
mixture was distilled and replaced at reduced pressure to 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, 95%).

1HNMR(400MHZ, CD30D) & : 1.07 (s, 3H), 1.09 (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, 1H),
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 10b can then be reacted with a suitable amine of
formula NHR%-Q?-A (3)
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(2x500m ), the organics conbi ned and washed wi th water
(50mM), dried (sodium sulfate) and the sol vent

WO etwewgd13 n vacuo to afford the title conpoundP@BIE205/000086
orange solid (16.08 g). 1HSWWR (400MHz, CDCI3) : S
1.37 (s, 6H), 3.02 (s, 2H), 3.94 (s, 2H), 6.17 (bs,
151 H, 7.03-7.08 (d, 1 H, 7.11-7.13 (t, 1 H), 7.26
(s, 1 H, 7.32-7.39 (d, 1 H ppm LRMS (el ectrospray)
mz 306 [ MtH] + Preparation 13 : Rs

[ 2- (B3Br omb¥henyl ) - 1, 1- di et hyl ¢t hyl ] amine H2N Br
H3C A sol ution ind preparation 12
. t hi 126mmol ) and
(GeRt L) in m) was heated to
The rea I Xtppse was cooled to

) ture andflltered the filtrate was
concent rat in (Bwo and basi fR&d usi n@’pqueous

d d I mL Th duct
e DrEREGE hggS‘l’JéﬁVo@lr’}'lt'é%lrrePW#ﬁ@ »2860h $Ughd as 13-
dHlﬁhy‘lgﬁ‘ﬁrhékﬂf@a?e% f d@l th bri neha/d?éaﬁﬂ))lded” ed o

(sodi um sul ) an the sol vent renoved in vacuo to
digy¢lohexylerrbodiimide conpownd suitablebl aotvenitl ©R8L) . a¥O pyridine,

3B AR035099980, 58 1H NVR (400K
d'@t’%ﬁ@?’%aﬁf 9’“@ an' (bs. 2H), e (s, 2H),
7.08-7.16 (m 2H) 732736(m 2H)) pm LRVB

in(crtecta elstalras oo ol Mol @ 2Pr eparation 14
N[ 2- (Benzyl oxy) 5-((1R)-2-{[ 2- (3-bronophenyl)-1, 1-
di nmet hyl et no} - 1- hydr oxyet hyl ) phenyl ] net hanesul f
onami de rpl'-l NBr HBCCH3 I \ OHNCCH3 S OO0

CH,). Q!
o m( 2)\ﬂ/ (1)

NHSO,CH, O

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

Preparation 11 : 1-(3-Bromophenyl)-2-methylpropan-2-ol

HO Br

Methylmagnesium bromide (3M solution in diethylether, 51.6ml, 155mmol) was
slowly added to a solution of 1-(3-bromo-phenyl)propan-2-one (15.0g, 70mmol)
in dry diethylether (200ml) at 0°C. The resulting mixture was left for 3 hours,
then cooled to 0°C and slowly quenched with saturated aqueous ammonium
chloride solution. The organic phase was washed with brine, dried (sodium
sulfate). The yellow oil was then purified by column chromatography on silica
gel eluting with dichloromethane:pentane:methanol (90:5:5 by volume to afford
a pale yellow oil (13.26 g).

'H NMR (400MHz, CDCl3) : & 1.22 (s, 6H), 1.42 (bs, 1H), 2.74 (s, 2H), 7.15 (m,
2H), 7.40 (m, 2H) ppm.
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The ami ne of preparation 13 (5.04g, 22.3mvl) was

di ssolved in dichloronethane (20m ) and treated with
wOR(20§Benzyl oxy)-5-((1 S)-2-bronop- 10 PCT/IB2005/000086

{[tent-butyl (di met hyl)silyl5foxy}ethyl)-phenyl]nethanes

ul phonam de (WD 02/ 06258, pg. 36, exanple 14a)

(11.90g, 45.0mol ). The resulting solution heated at

90C until the solvent evaporated and then stirred at

90C for a further 16 hours. The reaction m xture was

cool ed to roomtenperatu t he eS| u
PESRAITIR by col B chr orMBgRAMBRNERY LG 1 3lmethyiethyl-2-
ch%r‘t'}dc@%rw&@ 15 pentane:ethyl acetate (90:10) to yield
e title product as a brown oil (8.36g). 1HNWR

(CD3OD, 400MHz) S: -o 14H(s, 3H), s, 3H), 0.84

(s, 9H), 1.10 (sg Mg 87 (s, 3H),
2.67-2.90 (m 4H), -4 7% _(m 5.25 (s, 2H),
7.12-7.23 (m 4H), 7. 315-”78948@%31] ) 7.53-7.55 (m

2H) ppm MS (el ectrospray) : mz 661/663 [ MtH| +,

Ch‘f&%@@ﬁ)r{lt 8.6381, PosPmi@ vis Added Bt &dtirred solution of the
3-{2-[((2R) - 2-{4- (benzyl ox - 3-[ (et hyl sul f onyl

alcgiioh sfppespaAration {1t €12.0gut Qmm@i iy | Jasiticy ATigx (A9aihyat) room

ter%@%*”a%&@%&‘@%ék@r CYIFERE BIad ez B BiReppratey suituri

G R MrssOdiBed /keéglrigttWteﬁ’ﬁ pératurer ©10°de Te resulting solution
ar at| on 14 12.6mmol ), (1

wasi l@ﬁdppﬂius AQ ﬂ)ﬂ‘@b‘lﬁl%ﬁ’é‘)théﬂrmﬁ@)%t@ I(*ﬂ%ﬁﬁ‘éélaséfmduhx thg addition

of (sjohﬁffgota%si%lwllr%gt%o@agg r'@;'t g[(']cm/t{c?mé%% (xﬁ'g dl&éﬁ] étl'g/l acetate

(265001, thensrgafRsfcmbifed Aindswadied WiRGAten(S0mD Udie dium
cooled to room tenperature, filtered and the sol ven

sulfaiep\andl the salvaot remeved datviastiolp aftardrthe title compound as an
chro on silica gel eluting with

Or%f?%%%i Cﬁ&@fﬁ@@ met hanol : 0.880 anmmoni a (90: 10: 1)

THIRIVIR 14B0NIHE! eDEIPosinB A es, FH QBB 6s, GiHl), 3704 8 AHY, &C£7 (bs,

1H), 7.03-7.08 (d, 1H), 7.11-7.13 (t, 1H), 7.26 (s, 1H), 7.32-7.39 (d, 1H) ppm.

LRMS (electrospray) m/z 306 [M+H]"

Preparation 13 : [2-(3-Bromophenyl)-1,1-dimethylethyl]amine

H,N Br

A solution of the amide from preparation 12 (32.0g, 105mmol), thiourea (9.60g,
126mmol) and acetic acid (50ml) in ethanol (250ml) was heated to reflux
overnight. The reaction mixture was cooled to room temperature and filtered,
the filtrate was concentrated in vacuo and basified using aqueous sodium
hydroxide solution (1M, 450ml). The product was extracted with
dichloromethane (2x500ml) and the combined organics ‘washed with brine
(50ml), dried (sodium sulfate) and the solvent removed in vacuo to afford the
title compound as a black oil (23g).
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contam nation with catalyst residues). 10
' HNMR( 400MHz, CD3OD) 5: -0.17 (s, 3H), 0.00 (s, 3H),
w@2@68/0813 9H), 1.12 (s, 3H), 1.15 (s, 3H), 2.BCFEB29E/000086
(m 3H), 3.96 (s, 3H), 4.7384.77 .(m 1 H), 5.24 (s,
2H), 7.11 (d, 1 H, 7.19 (dd, 1 H, 7.36-7.48 (m 6H),
7.54 (d, 2H), 7.91-7.93 (m 2H) ppm M
(el ectrospray) mz 641 [ M+H], 663 [ MtNa] + 15
'H RVIR460 t >1|1236H 1.84 (bs, 2H), 2.62 (s, 2H), 7.08-7.16
l\?g% Ik2/1?2&%:gb[’téﬂért but(yl(d)rrethy(l)3|lzll]ox3$} %4-
(m,h@Ad) (7)@2-3’ 3& (et BH)spmf onyl ) anmi no] phenyl } et hyl )am noj - 2

- thyl pro e BOMS 0O HNI C CH3 HO 3C

LRM%F%E%%Q%&V%’E%WE fromthe ester of preparation
"15 using the nethod of preparation 7 to give the
title conpound as a colourless oil. '"HNVR(400VHz

Preusatpns :140. 21 (&[2-Benzyloxy)ss{E R)2[2-(3-bromephenyl)-1,1-

airgethyghylargihio)- %éveﬁq%ﬁ%ﬂpée%ﬁﬂwﬁ%éf%@agﬁﬁ2

PCT/ 1 B2005/ 000086 60 1 H),oTBO@s(dd, 1 H), 7.35-7.36
(m 1 H, 739742(m2H) 78H789(m2|—|) ppm
M5 (el ectrospray) mz r
Prepar at i on 17 :

(di met:ﬁyngﬁs }-2-{4-hy

o] p gnyl }et hyl ) am no] - 2- net hyl

HNOH HC CH

& o

The amine of preparation 13 (5.04g, 22.3mmol) was dissolved in
dichloromethane (20ml) and treated with N-[2-(Benzyloxy)-5-((1S)-2-bromo-
{[tert-butyl(dimethyl)silylJoxy}ethyl)-phenyllmethanesulphonamide (WO
02/06258, pg. 36, example 14a) (11.90g, 45.0mmol). The resulting solution
heated at 90°C until the solvent evaporated and then stirred at 90°C for a
further 16 hours. The reaction mixture was cooled to room temperature and the
residue was purified by column chromatography on silica gel eluting with
pentane:ethyl acetate (90:10) to yield the title product as a brown oil (8.369).
THNMR (CD30D, 400MHz) 8: -0.14 (s, 3H), 0.04 (s, 3H), 0.84 (s, 9H), 1.10 (s,
3H), 1.13 (s, 3H), 2.87 (s, 3H), 2.67-2.90 (m, 4H), 4.73-4.77 (m, 1H), 5.25 (s,
2H), 7.12-7.23 (m, 4H), 7.36-7.48 (m, 6H), 7.53-7.55 (m, 2H) ppm.
MS (electrospray) : m/z 661/663 [M+H]", 683/685 [M+H]"

Preparation 15 : Methyl 3-{2-[((2R)-2-{4-(benzyloxy)-3-[(methylsulfonyl)
amino]phenyl}-2-{[tert-butyl(dimethyl)silyl]Joxy}ethyl)amino]-2-
methylpropyl}benzoate



10

15

20

33 HO NHSO2Me Prepared fromthe ester of preparation
16 to using the nethod of preparation 8 10 to give
w0 @508 conmpound as a col ourl ess solid. PCT/IB2005/000086

1HNVR(400MHz, CD30D) 8: -03594 (s, 3H), 0.04 (s, 3H),
0.82 (s, 9H), 1.23 (s, 3H), 1.24 (s, 3H), 2.88-2.96

(m 5H), 3.00-3.14 (m 2H), 4.83-4.87 (m 1 H), 6.89

(d, 1 H, 7.07 (dd, 1 H, 7.24-7.26 (m 1 H), 7.32 (t,
1H, 7.37 (s, 1 H, 7820(1§DMgH),786 d, 1 H

1- hydr oxybenzotri a2Q ydr atfyC( Ly émml)
1- (3-di nfe am Ropr opyl )- 20 3-et hyl carbodii m de

hydrochligride (34nmg, MhskBmeol ) and N
et hyl di i sopr opyl am ne (1§OL 0.73mml ) in

A Soeh B A0 bEGHH RS 5 sbAbr B 6 o T2 RmI el (e e

bisfaaiemylptophirlférrygaivhiorésalladRirEN [ $.0350 8 . 2@ AR Pahd

m Xxture was concentrated in vacuo and the residue

tﬂpﬁwtamlnér(@&rbleeﬁe‘@nnml)dn|mef<laaechwae heatad abhd0 K@ uedep$00psi

d.and th '
celip el AR RS S FRRARY AT 88 2P Voom
tefiipcpitates )filensd 6A8aREEbREAH rdrioVas tPvaclite PfLﬁﬁl'c:QHSn W9 olumn
purified by col um chronato%raphy on silica g

chepmgtagjaphy rn\ailic200d /chSTR1 hvamlmmrlauemmeml 0.880

arflyogeRETS TS IS cotpRul e Mk Bt Gl 7 R 1EeCS
coﬁltérarmbhwﬁtwf,:atbn@tfégldj@gg)ng process can be used for

the synt hesis of preparations 18 to 53: A solution
MBI 2o BoORBow |6 (), B106nispREhad.80iGrotd DA (s

3"3)73511?3 (- wrDr 75 8Py ol ot ool by ardd 4T o g

, TN, NH)t e gageler;, apn i 2Be-aaB &, 651)08) 2HY: Y 31-7.93 (m,
| et hyl am nopr opyl ) - 3- et hyl car bodi i'm de ydr ochi oride
2"()1ng, 5. 59mml ) and

MS (electrospray) m/z 641 [M+H]", 663 [M+Na]"

\

Preparation 16 : Methyl 3-{2-[((2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyi}ethyl)amino]-2-

methylpropyl}benzoate
OTBDMS 0
H
N O,CH3
H,C CH
HO 3 3
NHSO,Me

Prepared from the ester of preparation 15 using the method of preparation 7 to
give the title compound as a colourless oil.

"HNMR(400MHz, CD;0D) 5 : -0.21 (s, 3H), -0.05 (s, 3H), 0.75 (s, 9H), 1.08 (s,
3H), 1.12 (s, 3H), 2.62-2.88 (m, 7H), 3.92 (s, 3H), 4.64-4.69 (m, 1H), 6.84 (d,
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10 triethlyam ne (1.49m, 10.67mmol). The resulting
suspension is left to stir at roomtenperature for 18
whowses03The sol vent is renoved in vacuo and t heCT/IB2005/000086

residue partitioned between0di chl oronet hane (100m )
and sat. ag. sodium bicarbonate (50nml). The organic
phase is separated and the aqueous phase extracted
wi t h di chl or onet hane: net hanol (95:5 by volune, 2 x
1RQMIO3 (ddhel B 7c3810i 38 OTI9RIT. 39947 aAt SH r7e8$1-7p39 HLOH)
washed with ‘'saturated aqueous sodium chl’orid
PRMOOM ), dried (sod|un1sulfate) and the solventI
purified by col um
MR bR L ML 5L bRy i o
di chl or onet hane : nethanol : 0.88 ammonia (95:5:0.5 by
volune) to yield the desired conmpound. 20 WO

Prepgmatigp 3hf3: M?f[(@ﬂ%ﬂ@%@@yl(Qﬂneﬂﬂ)élhﬂhd]QU}SZ-i%Wdroxy-

Ao SRR i

acid. 11 (s, 3H), 0.75 (s, 9H), (103 s, H) %405(3(3
3H), 2.57-2.85 (m 7H), 357m032 3. s
Btl)l),431(m oH), 4. 6ETRPM S-IlH)

6.63 (d, 1 H, 6.67 (m

(d, 1 H, 7.03 ()
7.34 (m 1H) M

HO

NHSO,Me

Prepared from the ester of preparation 16 to using the method of preparation 8
to give the title compound as a colourless solid.

'HNMR(400MHz, CD30D) & : -0.14 (s, 3H), 0.04 (s, 3H), 0.82 (s, 9H), 1.23 (s,
3H), 1.24 (s, 3H), 2.88-2.96 (m, 5H), 3.00-3.14 (m, 2H), 4.83-4.87 (m, 1H), 6.89
(d, 1H), 7.07 (dd, 1H), 7.24-7.26 (m, 1H), 7.32 (t, 1H), 7.37 (s, 1H), 7.82 (s, 1H),
7.86 (d, 1H) ppm.

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

Preparation 18 - 53

A solution of the appropriate carboxylic acid (preparation 10 or 17) (0.15mmol),
1-hydroxybenzotriazole hydrate (22mg, 0.16mmol), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (34mg, 0.18mmol) and N-
ethyldiisopropylamine (130uL, 0.73mmol) in N,N-dimethylformamide (2ml) 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 (3ml) and water
(1ml). The phases were separated and the organic layer washed with brine
(1ml), dried (sodium sulphate) and concentrated in vacuo. The residue was

purified by column chromatography on silica gel eluting with
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19 1HNMR (400MHz, CD3OD) 5: -0.19 (s, 3H), -0.02 (s,
3H), 0.79 (s, 9H), 1.02 (s, 3H), 1.04 (s, 3H),
wWQ@2880:371 (m 3H), 2.82 OH 2.87 (4H, m), 3.52PCHB2R#$000086
4.36 (s, 2H), 4.65-4.68 (&1 1H), 6.81-6.85 (m 3H), H
6.99-7.03 (m 2H), 7.10 (s, 1 H), 7.16-7.22 (m 2H),
7.24-7.26 (d, 2H), 7.35 (d, 1 H), 7.40 (d, 2H), 7.45
(d, 2H). MsS (electrospray) mz 730 [MH -, 732 [MH +
de@ro%%’tﬁéﬁéQﬁéﬁaR@Td) B@Z@ﬁm@a%og(ga(:ﬁe gaaﬂgiggm@ 40013:6.5 by
- S, 80 (s,
vomm)e)tmylelzi the, desaeda}ﬂpdug{) 05 (s, 3H), 2H231 2.71 Em
3H), 2.83 H (4H, m, 3.52 (s, 2H), 4.29 (s, 2H), {"N
4.66-4.69 (m 1H), 6.72 (d, 1H), 6.84 (d, OH 1 H),
Alte7rn9€?\7e7(y Qﬁe(fﬁllovéﬁHb précess €an bé uded far the syhtlesisrof 2H)
5 (s M5 (APCI) miz 688 [MH -, 690 [ M+H] + 21
preﬁmmn(szﬂ 3 CD3CD) 6 : -0.19 (s, 3H), -0.02 (s,

A s(oggtiogl_ﬁf@%éréarlg@%ar%&%gll d éc:lg }_‘fdﬂ] zpréBQf‘atib‘ﬁ 1@6} 172(51(§Bmmo|)
in 9 M&nﬁéthylﬂiﬂ)nami&e«ﬁl)&ﬂl B, treipd MtrBHWdWypﬁnzqﬂﬂ)azo@ ryynrate

(0. '2559 7 }1_&592@23! ﬁ%q)H) ;apg@p(r@tg 2 %%m 57 Q%Wncﬂ,?z 1-(3-
dm%iﬁylhh‘{gﬁ%g @) %W%@Wnde@@%m&lde (Dofkg 659mmol) and

trieflilyadide (R466M,216B7(mmoBH)The2réilting suspension IS Ieft to stir at
room temperature for 18 hours. The solvent is removed in vacuo and the
residue partitioned between dichloromethane (100ml) ,and sat. aq. sodium
bicarbonate (50ml). The organic phase is separated and the aqueous phase
extracted with dichloromethane:methanol (95:5 by volume, 2 x 20ml). The
combined organic extracts are separated, washed with saturated aqueous
sodium chloride (100ml), dried (sodium sulfate) and the solvent removed in
vacuo. The residue is purified by column chromatography on silica gel eluting
with dichloromethane : methanol : 0.88 ammonia (95:5:0.5 by volume) to yield

the desired compound.



2.81 (m 1 H), 2.85 (s, 3H), 3.48 (s, 2H), HO 4.64
(dd, 1 H), 4.78 (s, 2H), 6.85 (d, 1 H, {",NI

W@ 205080397 (m 2H), 7.01 (d, 1 H), 7.09-7.14 ¥or/1Eb)5/000086
7.26 (dd, 1 H, 7.35 (s, 16H), 7.39 (dd, 1 H), 7.68
(d, 1 H, 7.72 (d, 1 H, 7.89 (d, 1 H. M
(electrospray) mz 706 [MrH +, 704 [MH" WO
2005/ 080313 PCT/ 1 B2005/ 000086 64 23 1HNVR (400MHz,

1818 4P (s, 3H), -O 02 (s, 3H), 0.79 (5,
P%@L?ﬁ%'lgs, 3H), 1.02 , 2.60-2.71 (m 3H),
2.82 H2.86 (m 1 H)QTBDY (s 3I—I) 3.54 (s, 2H), H

{"N( 4.45 (s 4.68 fdd, 1 H), 685(d H
7.03 (m 4H) i ~ 7 AT ' ' 7.35
(s, 1 H, 7.54 rosp ay) mz 704
[MH 24 1HNMR 3H),
-0.02 (s, M), 9H) , 3H), '1.02 (s,
3H), 2.56-2.66 ), 2.80- 283(m 1 H, 2.85 (s,
3H), 3.53 (s, 31’-| 4.40 (s, 2H), 4.67 (dd, 1H), 6.81

(d, 2H), { 6. 840(’d Ch, H), 7.01 (d, 2H), 7.09 (s, 1
H, OH7.13 (d, 1 H, 7.18-7.20 (m 2H), 7.29 (dd, 1

Nad) | Q. 33-7.40 (m 5H). MS[([witgctrospray) mz 730
[MH - 732 [MH <+ 754 [[MeNal+ 25 1THNMVR (400MHz

18cocsoD) 8 : -0.18 (s, 3H), HOMR (COCIZ3M00MHBD5:(-6,19 (s, 3H),
oH), 1.01 (s, 2011 (s, 3H), 0.75 (s, 9H), 1.03 (s, 3H),

1.05 (s, 3H), 2.57-2.85 (m, 7H), 3.57 (m,
Tt 2H), 3.74 (s, 3H), 4.31 (m, 2H), 4.65 (m,
{\ﬁUO 1H), 6.22 (m, 1H), 6.63 (d, 1H), 6.67 (m,
o 1H), 6.76 (m, 1H), 6.82 (d, 1H), 7.03 (m,

2H), 7.12 (m, 1H), 7.22 (m, 1H), 7.34 (m,

1H)
MS (electrospray) m/z 686 [M+H]"

19 'HNMR (400MHz, CD30D) § : -0.19 (s,

3H), -0.02 (s, 3H), 0.79 (s, 9H), 1.02 (s,

3H), 1.04 (s, 3H), 2.60-2.71 (m, 3H), 2.82-
oH 2.87 (4H, m), 3.52 (s, 2H), 4.36 (s, 2H),

O 4.65-4.68 (m, 1H), 6.81-6.85 (m, 3H),

H O 6.99-7.03 (m, 2H), 7.10 (s, 1H), 7.16-7.22

(m, 2H), 7.24-7.26 (d, 2H), 7.35 (d, 1H),

7.40 (d, 2H), 7.45 (d, 2H).

MS (electrospray) m/z 730 [M-H], 732

[M+H]*




3H), 1.04 (s, 3H),
3.34 (s, 2H), 3.53
WA 2@6/0%360 (m 1H),
6.94-6.97 (m 2H),

7.

16-7.21 (m 4H),

7.40-7.42 (m 2H

2. 58- 2.

(s, 2H),

68 (m 2H), 2.86 (s, 3H),
4.41 (s, N off 2H),

6.73 (dd, 1H), 6.84 (d, 1r¢d/1B2005/000086

6. 99-

.62 (m 2H), 7.08 (s, 1 H,

731(t 1H, 7.34 (d, 1 H),
ppm M (el ectrospray) mz 730

WD 2005/ 080313 PCT/ | B2005/ 000086 65 26 HNMR

[MH-.

20( 4pOMHz, CD3OD) 6 : -0.17
(s| 6H), 0.80 (s, 9H), 0/9
1.12 (s, HHc cH3 3H), 1.
3H), 2.87 C~N(s 3H), 2.
2H), OTBDVB 3.43 (s, 2H),
(d| 2H), 6 (d, 1 H, 7.
(m 3K, 7 (d, 1 H).
1HNNR , CD30D) 6
3H), O. 9H), 1.03 ar
1. 07 (2s, 3H) 1.25-1.29
2.87 ci H3c and 2.88 (2s,
N B.82 (2s, 2H), 4.04 (s,

5, 2H), 4.68-4.71 (m 1

CBINMR'-MOO(MIQQ (3030331) 5 0-6A9 (s,
@ﬁ)( SO 0@[23 32*)6ﬂé018 5?7( 1.02 (s,

719 Goatl 2otz i hhsn), 2

Q387 (88, (), A5, (s7218; 42P2s, 2H),

W%Agglﬁ%%w Zé%j])z 6[%/5 g“qf d é; 6.84 (d,

Iq 5%)17% ﬁ%)? (g@’ﬁéﬂ%g%@gﬂa) 7.14-
73“3

(mzze;z, 7.85 (@HH) 3. 75 and

8 PED rdated iy Hr o Base

ZH), 703 (dd;

), 7.20 (d, 1 H),

1 H),
7.24

(@wm& , @0z, Toke) 35 (8o (s

3H), -0.02 (s, 3H), 0.79 (s, 9H) 1.01 (s,
3H), 1.04 (s, 3H), 2.14 (s, 6H), 2.60-2.70
(m, 3H), 2.82-2.87 (4H, m), 3.48 (s, 2H),
4.18 (s, 2H), 4.65-4.68 (m, 1H), 6.77 (s,
2H), 6.83 (d, 1H), 6.98-7.02 (m, 2H), 7.08
(s, 1H), 7.14-7.21 (m, 2H), 7.35 (s, 1H).
MS (APCI) m/z 684 [M+H]"

22

"HNMR (400MHz, CDsOD) & : -0.19 (s,
3H), -0.03 (s, 3H), 0.79 (s, 9H), 0.89 (s,
3H), 0.91 (s, 3H), 2.50-2.60 (m, 3H), 2.76-
2.81 (m, 1H), 2.85 (s, 3H), 3.48 (s, 2H),
4.64 (dd, 1H), 4.78 (s, 2H), 6.85 (d, 1H),
6.95-6.97 (m, 2H), 7.01 (d, 1H), 7.09-7.14
(m, 3H), 7.26 (dd, 1H), 7.35 (s, 1H), 7.39
(dd, 1H), 7.68 (d, 1H), 7.72 (d, 1H), 7.89
(d, 1H).

MS (electrospray) m/z 706 [M+H]", 704

[M-HJ




M5 (el ectrospray) mz 750/752 [MH WO 2005/080313
PCT/ 1 B2005/ 000086 66 28 1HNWVR (400MHz, CD3C0D) 8:

w0 no3asend - 0. 19 (2s,
0.76 and 0.78 (2s,
and 0.97 (2s,

2H),

(s,

3H),
9H), O.
3H), 2.52-2.
3H),
3.84 (s,

2.86 (s,
3H),

2.85 CH3 |
{, N 2H),

-0.05 and -0. 03 (ZBCT/BIdPY5/000086
96 and 0.98 (2s, 3H), 0.93

56 (m 2H), 2.60-2.64 (m,

and 3.02 (2s, 2H), 3.34
6.84 (d, 2H), 6.97-7.01

24 M
(d,

7.27-7.31 (m 1H),

2H)
(el

CDg ,  3H),
9H)|, , 1.04 (s
2. 8°0Op Y7 3.34 (s,

t~N 1 2H), 466469(m1
(mj 2H), 7.07-7.18 (m 6H)
H, 7.38 (s, 1 H, 7.40-

(ellectrospray) mz 730 [M

odc

D

ectrospray) n12 750/ 752

0.18 (s,

T H,
1H),

(. 0Z- ofT /.05 (
7.13-7.15 (m 1H)
7.35-7.
7.65-7.68 (m 1 H), 7

3H, 0.00 (s,

1 ne

W’ (74/%&7%1 dng@) 52 LH19 (s,

3?5*)( w0.0RHjs, 3H) 3’379 ©0 9HY 1.00 (s,
3['10» Fluodzzé'ﬁ A @@oa.mz(m, 3H), 2.82-

20 G, Tho G (R0 54 (5. 200

245 (8, 38),(4.682(dd, 13—1)3@3.3%5,(%, 1H),
Dos di 4080, 1Bt 04727 (m.

R See

88\ (elestraspiay) n9E)704 [M-H]

247 3
.
4.
7H)

4 (2t
2-4.69 (m 1 H),

alh 2
\||| O 2

3.82 (s, 2H
6. 50- §

7.39 (m 1 H).

I OH

O
A\ I |

2H),
7.37-

H
"

) HNVE 7 (4025 €R8D) 551019 (s,

-$9, (610220, :3HP-0 9 (s23H)M0.99 (s,
3H), 1.02 (s, 3H), 2.56-2.66 (m, 3H), 2.80-
2.83 (m, 1H), 2.85 (s, 3H), 3.53 (s, 2H),
4.40 (s, 2H), 4.67 (dd, 1H), 6.81 (d, 2H),
6.84 (d, 1H), 7.01 (d, 2H), 7.09 (s, 1H),
7.13 (d, 1H), 7.18-7.20 (m, 2H), 7.29 (dd,
1H), 7.33-7.40 (m, 5H).

MS (electrospray) m/z 730 [M-H], 732
[M+H]", 754 [M+Na]"

25

"HNMR (400MHz, CD;0D) § : -0.18 (s,
3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.01 (s,
3H), 1.04 (s, 3H), 2.58-2.68 (m, 2H), 2.86
(s, 3H), 3.34 (s, 2H), 3.53 (s, 2H), 4.41 (s,
2H), 4.66-4.69 (m, 1H), 6.73 (dd, 1H),
6.84 (d, 1H), 6.94-6.97 (m, 2H), 6.99-7.02
(m, 2H), 7.08 (s, 1H), 7.16-7.21 (m, 4H),
7.31 (t, 1H), 7.34 (d, 1H), 7.40-7.42 (m,
2H) ppm.

MS (electrospray) m/z 730 [M-HJ".




M5 (APCI) miz 680 [MH WD 2005/ 080313
PCT/ | B2005/ 000086 67 31 HNMR (400MHz, CD30D) 8 :

WO 200383033
3H),
2H)
2H)
2H) ,

3H), 0.01 (s,
1.10 (s, 3H),
2.62-2.76 (2H, m,
3.44 (s, 2H), 4.665-
6.83 (d, 1 H), 6.93

1.45-1.
2.

3H), 0.81 (s, 9H), 1rPCOWIK2805/000086
62 (m 6H), 2.45- 2.54 (m

86 (s, H3H), 3.15-3.22 (m
4.70 (m | H, 6.62-6.65 (m

(d, 1 H), 6.96-7.22 (m 6H),

26 1.
[ M

B~ N
-3

T

b4 (d 2H),

36 (S, 1 H). MBS (elect

1.

3H), 0.80 (s,

9H),
2. 85
2H)
9. 95 (d. 2H),

., 1 H, 7.37
33 1HNVR (40
sovd- 82 (§

, 2H),
| H),

4.36 (s,
6. 80- 6. 81
7. 10-

I H 32 1HNMR (400MHz, C
(s},
B2-2.77 (m 6H),
4.64- OH 4.70 (m

2.64-2. 74 (m 3H
2H]

[ qfﬂﬂW)MUb%’ll—@gSCbQ@H?*B 68P17 (s,
D3OD) 6 -0.94 ( , 0.00
D8H{,s0.003¢$,, 3H), 12 17 (s, 33+|)|) 0.80 (s,

ok p ke, Dy 1omy Gl 72 s,
7399 1. 2@6’(3(§H PB7-778d, BH), 2.87

MB (el ect rospray

)@9@@}9@ (m,- 011 63.86, 2s 2H),
& @Hg% P i Ty, 7%“‘?11 }_ﬁH)OSG 73 (d,
2H) Hs B6‘(d6$H)1 7703(7r% i) 4H), 7.15-
b5 i P O
22 (m 3H) 37 (d, 1H)
MS (APCI) m/z 812 [M+H]"

27

"HNMR (400MHz, CD3sOD) & : -0.18 (s,
3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.03 and
1.08 (2s, 3H), 1.01 and 1.07 (2s, 3H),
1.25-1.29 (2t, 3H), 2.65-2.69 (m, 2H), 2.87
and 2.88 (2s, 3H), 2.92 (q, 2H), 3.75 and
3.82 (2s, 2H), 4.04 (s, 2H), 4.55 and 4.57
(2s, 2H), 4.68-4.71 (m, 1H), 6.86 (dd, 1H),
6.98 (d, 2H), 7.03 (dd, 1H), 7.10 (d, 1H),
7.13-7.15 (m, 1H), 7.20 (d, 1H), 7.24 (dd,
1H), 7.36 (dd, 1H).

MS (electrospray) m/z 750/752 [M-HJ




7.12 (m 2H),

7.16-7.23 (m 2H),

7.37-7.38 (m 1 H).

M5 (el ectrospray) nmlz 688 [MH WD 2005/080313
weEFaDsHB30D5/ 000086 68 34 1HNMVR (400MHz, CD3OD)CBIB2005/000086

-0.16 (s, 3H), 0.02 (s, 3, 0.82 (s, 9H), 1.08 (s,
3H), 1.11 (s, 3H), 2.68-2.78 (m 3H), 2.89 cl OH 2.96
(m 4H), 3.52 (s, 2H), 4.21 (s, 2H), H 4.71-4.74 (m

H, 6.86 (d, | H, 7.03-7.07_ {"INc_(m 3H, 7.11

28

(
(
(
(
3
2

PoOb_w'!' ™~NO

S
Al
400MHz, CD30D) b :
S
H‘

M
0
:F

=2H 715724 (m 2
PCl ) mz 724/ 726 [ MtH] +
-0.16
9H), 1.09 (s, 3H), 1
, 2.89 OHON 2.96 (m 4
, {lci 4.71-4.74 (m
(m 2H), 7.04-7.11 (m
39 (s, 1 H. M (APCl) |
H 36 1HNWVR (400MHz, CP3
), 0.78 (s, 9
(m 4H), 2.
3H), H6.72

i orN \ 2H),
7.35- 7.39 (m 4H),

R 0T PTG )0 21 and -

0819 (§5H) 3HY). 1@105 S‘a,ndBtt)) (030(2%2 3H),
9)76 an@s@@(& 252 9}-1) Q. 9§1arq%0 98 (2s,

§Eg) 0 331%\0(78§g1(?)% 39%,%‘59-2836 (m,

DR 7260@64[(M+|'ﬂZH) 2.88/($23H), 2.85
PRa.68 @, 2HHP30 (563, 3.84 (s,
%{49%'@(43‘)(1 §E%,8 ﬁ(foﬁﬁn 48, 7.02-

7.0D(m, 14H)( MORKY, 1R),2D.1ad(d, 1H),

[PEL8 D ) 7 17%285m, 1h),

7.27-7.31 (m, 1H), 7.35-7.36 (m, 1H),
7.56-7.60 (m, 2H), 7.65-7.68 (m, 1H), 7.97
(d, 1H).

MS (electrospray) m/z 750/752 [M-H]

29

"HNMR (400MHz, CD;0D) & : -0.18 (s,
3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.02 (s,
3H), 1.04 (s, 3H), 2.58-2.68 (m, 2H), 2.86
(s, 3H), 3.34 (s, 2H), 3.52 (s, 2H), 4.40 (s,
2H), 4.66-4.69 (m, 1H), 6.84 (m, 3H),
6.97-7.02 (m, 2H), 7.07-7.18 (m, 6H), 7.28
(t, 1H), 7.34 (d, 1H), 7.38 (s, 1H), 7.40-
7.42 (m, 1H).

MS (electrospray) m/z 730 [M-H]

30

'HNMR (400MHz, CD3;OD) & : -0.18 (s,
3H), 0.00 (s, 3H), 0.80 (s, 9H), 0.95-1.05
(m, 6H), 2.50-2.90 (m, 9H), 3.68 and 3.74
(2t, 2H), 3.82 (s, 2H), 4.57 and 4.59 (2s,
2H), 4.62-4.69 (m, 1H), 6.50-6.62 (m, 2H),
6.78-7.23 (m, 7H), 7.37-7.39 (m, 1H).

MS (APCI) m/z 680 [M-H[




1 H), 8.20-8.22 (m 1 H. M (APCl) miz 706 [ M+H] +,
728 [MrNa]+, 704 [MH WD 2005/ 080313

wWEAsN8B0D5/ 000086 69 37 1HNVR (400MHz, CD3CODyCBIB2005/000086

-0.19 (s, 3H), -0.02 (s, ®H), 0.80 (s, 9H), 1.03 (s,
3H), 1.06 (s, 3H), 2.63-2.73 (m 2H), 2.86 OH (s, 3H)),
3.34 (s, 2H), 3.53 (s, 2H), 4.34 (s, 2H), 4.66-4.69
(m 1 H), 6.84 (d 1H, N{ CF36.87-6.90 (m 2H),

31

96 (s, 1), 7. 01-7.04 , -
15-7.22 (m 2H), 7.35 (‘QNI\{@_B406M(§;D(3¢)P - 718 (s,

P4 [ MkH] +, 746 [ M+Na] + 381)1|€M7R($4GBM|6 81cA)l).61.07 (s,

50 (5, M) 103107 {AH6R0 & g {45 5By (fHler), 245

~ ~ O

0

2/64-2.71 (m 2H), 2.87

ZHgaﬁ 69 (2s, ztobé 380 Elndegﬁ%?éifjjﬁﬁgf:sz;i;)@fé:

6'46651 (m , ,6.64 7 ( , 6

10 s s o ST T g I 50
ppm M5 (APCl) mlz 718/{1§0

Miz, CDCI3) 8: (2otafrers) ﬂ?) 6 w”@ﬁl@ﬁzﬂg@(fﬁ%@m 7.36

6), 2.88

MS (electrospray) m/z 698 [M+H]+, 696
[M-HJ

32

THNMR (400MHz, CD30D) & : -0.94 (s,
3H), 0.00 (s, 3H), 0.80 (s, 9H), 1.08 (s,
3H), 1.12 (s, 3H), 2.62-2.77 (m, 6H), 2.85
e (s, 3H), 3.36 (t, 2H), 3.42 (s, 2H), 4.64-

V\©\OH 4.70 (m, 1H), 6.63 (d, 2H), 6.84 (d, 1H),
9.95 (d, 2H), 7.00-7.06 (3H, m), 7.09 (d,

1H), 7.69 (t, 1H), 7.37 (s, 1H).
MS (electrospray) m/z 668 [M-H]

33

THNMR (400MHz, CD30D) & : -0.16 (s,
3H), 0.01 (s, 3H), 0.82 (s, 9H), 1.05 (s,
3H), 1.08 (s, 3H), 2.64-2.74 (m, 3H), 2.85-
o 2.90 (m, 4H), 3.52 (s, 2H), 4.36 (s, 2H),
{/HVQ 4.68-4.70 (m, 1H), 6.65 (d, 1H), 6.80-6.81
o - (m, 1H), 6.86 (d, 1H), 7.04 (d, 2H), 7.10-

7.12 (m, 2H), 7.16-7.23 (m, 2H), 7.37-7.38

(m, 1H).
MS (electrospray) m/z 688 [M-HJ




J

3.69 and

W@ 20
m z

(m 3H),

3.76 (2s, 2H),
sAst)3 6.60-7.23 (m
[ MrH] + 704,

2.94 and 2.95 (2s,
4.53 (m 2H)
oH) .
[ MtNa] + 728.

2.98 (m N { 4H),
ci 4.62-4.70

LRVS (el ect r oB@I/EB2P05/000086
WO 2005/ 080313

3H),

PCT/ 1 B2005/ 000086 70 40 H NWVR (400 MHz, CD3QOD) 8:

(rotamers)

-0.18 and -0.19 (2s,

3H), -0.03 and -0.02

(2s, 3H), 0.79 (s, 9H), 1.00-1.05 (m 6H), OH
392.61-2.66 (m 2H), 2.87 (5]1 5 (2
3H)|, 3.77 L (2s, 2 HRR A4BBEE cH.gD] L5 (2016 (5,
2H)|, 4.66-4.69 (m 1 H), (F aHamO(osz, (SZI-BH 60.32 (s, QH) 1.08 (s,
6.84 (d, 1 H, 6.91
;l?'cs (s, (1H), ;?12 (d, | H?Hﬁ 1@(5? ) %@8%38(% ébi289-
g1 LRVS (electrp 4 5 4 2H
(1i| NI\/RH24O pHCD3OD) : 8 %}yfgw’ Hﬁén) gso%ﬁ{“ 214 )
3H)|, Q+85 9H), 1.10 (s 473H}74](n121|—@)56?-lld 1H)2|:/'|)03707
2. 89,2 3H), 2.89 OH 2.9 N ,
2 2854 29 (m ';DH), 491 G ?F‘smiéi)k? 6?3‘97961-(%?-?(%“ 2H),
3H)f, H) 7.04-7.09 (m 3H 73371@7gﬁ, P, 7.13-7.26
(m| 4H), 7.27-7.32 (m 3H)} 1 H ppm LRVS
(ellectrospray) : mz [ MtH| +M$3mPC|[)m/z]7247ms [M2HH, RRR724
(4Q0Mz, CDBOD): 8 -0.12 (Fpypyr
35 "HNMR (400MHz, CD30D) & : -0.16 (s,
3H), 0.01 (s, 3H), 0.82 (s, 9H), 1.09 (s,
3H), 1.1 (s, 3H), 2.68-2.78 (m, 3H), 2.89-
OH 2.96 (m, 4H), 3.53 (s, 2H), 4.21 (s, 2H),
{/HVQ[C, 4.71-4.74 (m, 1H), 6.79 (d, 1H), 6.84-6.87
cl (m, 2H), 7.04-7.11 (m, 3H), 7.17-7.25 (m,
2H), 7.39 (s, 1H).
MS (APCI) m/z 724/726 [M+H]" , 722/724
[M-HT
36 'HNMR (400MHz, CD30D) & : -0.20 (s,
3H), -0.04 (s, 3H), 0.78 (s, 9H), 0.93 (s,
3H), 0.95 (s, 3H), 2.54-2.63 (m, 4H), 2.84
(s, 3H), 3.46 (s, 2H), 4.63-4.67 (m, 3H),
OH
H O 6.72 (d, 1H), 6.84 (d, 1H), 6.95-7.02 (m,
{ O 2H), 7.10-7.14 (m, 2H), 7.20 (d, 1H), 7.35-
7.39 (m, 4H), 7.82-7.85 (m, 1H), 7.92 (s,
1H), 8.20-8.22 (m, 1H).
MS (APCI) m/z 706 [M+H]", 728 [M+Na]*,
704 [M-HJ




3H), 0.05 (s, 3H), 0.85 (s, 9H), 1.15 (s, 3H), 1.17
(s, 3H), 2.74-2.84 (m 3H), 2.92 OH (s, 3H),

wWQ20509302 (m 1 H), 3.53 (s, 2H), 4.34 (s, 2P)T/IB2005/000086

4.75-4.79 (m 1 H), 6.74-6681 (m 3H), 6.90 (d, 1 H),
7.06-7.10 (m 2H), N 7.14 (s, 1 H), 7.16-7.32 (m 7H),
7.40 (d, 1 H ppm LRVB (APCI) : mfz [MH + 733,

[MH - 731. WD 2005/ 080313 PCT/ | B2005/ 000086 71 43 1H

37 NWR (400VHz, CD30D): 8 -0 ’mMR 54@(MMHZ' Q:D@om & 3HD.19 (s,

0.179 (s, 9H), 1.01 (s, 3H), 4 (s
6H), 2.60-2.70 H3c OH (m| 3H) -020%5S(§H)3®l)80 @ &H)2 1893 (s,

0
§ﬂl :ﬁ)% {H)~N 224713 §§ gi%H) d. éé ({t BHE%S@B?@@% 2.86
)

1
(n 08 (s, 1 H), 7 5 Sot,
H| ppm LB\B (APC) :H)mz EA?’H)}ggTsﬁ H?\Il\?é(é 2%434 s,

IR a 48 9770 (m 3ty | OBTA0B B 66% %S 81{2H)(rﬁ01 104

.180-7.41 (m 8H ppm M ,ﬁlg JD09r @y )THY, 7. 682.22 (m, 2H),
MeH] +, 704 [ MeNa] + 45 1HNVR(400MHz, DVBCA6) 8: -0.90
M 3H), 0.05 (m 3H), 0f8-36rd, dH)pPM.21-1. 29

MS (APCI) m/z 724 [M+H]", 746 [M+Na]"

N O MO

38

THNMR (400MHz, CD30OD) & : -0.19and —
0.18 (2s, 3H), -0.02 and —0.01 (2s, 3H),
0.80 (s, 9H), 1.03-1.07 (m, 6H), 1.09 (t,
3H), 2.64-2.71 (m, 2H), 2.87 (s, 3H), 3.37
oH (g, 2H), 3.61 and 3.69 (2s, 2H), 3.80 and
é 3.82 (2s, 2H), 4.50 and 4.53 (2s, 1H),
'd cl 4.67-4.71 (m, 1H), 6.46-6.51 (m, 1H),
6.62-6.67 (m, 1H), 6.69-6.74 (m, 1H), 6.84
(dd, 1H), 6.97-7.25 (m, 5H), 7.35 (d, 1H)
ppm.
MS (APCI) m/z 718/720 [M+H]"

39

TH NMR (400 MHz, CDCl3) &: (rotamers) -
0.21 and —0.18 (2s, 3H), -0.02 and —0.01
o (2s, 3H), 0.76 (s, 9H), 1.24 (s, 6H), 2.88
T’“\a/g (m, 3H), 2.94 and 2.95 (2s, 3H), 2.98 (m,
- 4H), 3.69 and 3.76 (2s, 2H), 4.53 (m, 2H),
4.62-4.70 (m, 1H), 6.60-7.23 (m, 10H).

LRMS (electrospray) : m/z [M+H]* 704,
[M+Na]* 726.




OH (m 6H),

2H) ,

WQ@R05/080380- 4. 91 (m 1H),
7.72-7.80 (m 1 A ppm M (el ectrospray)

3.30

(m 8H),

mz 60 [MH 46 1HNVR(400MHz, CDCl 3)

-0.05 (s,

3H),

2.63

£ 1

3H),

(m 2H),

0.80 (s,
(d, 1 H),

1

2.60-2.75 (m 2H),
3.71-4.00 (m
6.

9H),
2.78 (m 2H),

2.92 (s, 3H), 2.98 (m
N 4H), 4.61-4.81 (m
51-6.62 (m 2H), GPORIBRNEEN00086

5. -0.16 (s, 3H),
1.10 (s, 3H), H 1.18 (s,
{ OH2.83 (m 4H),

(4, 1

d
5

pu |
o,

6. 60

£
\

1 o)
5 —o:
I

4 .08 (m
8 (m 2H),

62
H) ,
7.20 (m 7

R(400MHz, CDCl 3) 5:

- 0.

8 (s, 9H),

NRA~OT~ N

TONAT :
ZaL 2 22

2.80 (m 6H),

3H)
3
5,10 (m 1
1 H, 7.20
gparations 4

1.10 (s,

?%N@I%?J&()%JMWZ(U)&D;OIS&S\ ?r‘btamers)

H WD 2005/ 080313 PCT/ 15808 2F505r s, 6. B85 and -0.02

1@, SHBIL79 (s 00HY 1.60-B6% .(m, 6H),
36 1coi66:() 2%y 2875 388} 2.92 and
s o Ve | AP s, 21,
3458 WIS (35, RH), €.66-4.68m, 1H),
4.80 (s, 2H), 6.71 (d, 1H), 6.84 (d, 1H),
6.91 (s, 2H), 6.96-7.03 (m, 2H), 7.05 (s,
1H), 7.12 (d, 1H), 7.19-7.24 (m, 1H), 7.35
(s, 1H) ppm.

LRMS (electrospray) : m/z 738 [M-H]"

41

"H NMR (400MHz, CD;0D): § -0.13 (s,
3H), 0.04 (s, 3H), 0.85 (s, 9H), 1.10 (s,
3H), 1.12 (s, 3H), 2.69-2.78 (m, 3H), 2.89-
2.94 (m, 4H), 3.50 (s, 2H), 4.28-4.29 (m,
2H), 4.71-4.74 (m, 1H), 6.87-6.92 (m, 3H),
7.04-7.09 (m, 3H), 7.10 (s, 1H), 7.13-7.26
(m, 4H), 7.27-7.32 (m, 3H), 7.39 (d, 1H)
ppm.

LRMS (electrospray) : m/z [M+H]* 733,
[M-HJ 731.

42

OH

ZT

"H NMR (400MHz, CD30D): § -0.12 (s,
3H), 0.05 (s, 3H), 0.85 (s, 9H), 1.15 (s,
3H), 1.17 (s, 3H), 2.74-2.84 (m, 3H), 2.92
(s, 3H), 2.95-3.02 (m, 1H), 3.53 (s, 2H),
4.34 (s, 2H), 4.75-4.79 (m, 1H), 6.74-6.81
(m, 3H), 6.90 (d, 1H), 7.06-7.10 (m, 2H),
7.14 (s, 1H), 7.16-7.32 (m, 7H), 7.40 (d,
1H) ppm.

LRMS (APCI) : m/z [M+H]* 733, [M-H]
731.




48 1HNVR(400MHz, CD30D) 8: -0.16 (s, 3H), 0.00 (s,

3H), 0.82 (s, 9H), 1.13 (s, OH 3H), 1.17 (s, 3H),
wWQ208/0388 (m 7H), 4.64 (s, 2H), 4.69-4.74 (nPCLIBIPO5/000086

6.80-6.87 (m H{~N1 2H),/717.05 (dd, 1 H), 7.30-7.47

(m 7H), 7.54 (d, 2H), 7.75-7.78 (m 3H) ppm M5

(el ectrospray) mz 718 [ MrH + 49 1HNVR(400MHz, CD3CD)

5. -0.15 (s, 3H), -0.01 (s, 3H), 0.22 (s, 6H), 0.83

4 Va

s N30, L.41 (s, éi:é’,‘ %’%Wyﬁpn{vﬁ%@ﬁ@ez‘s@%
2H)|, 4.70-4.73 | H), 6.0952 _ 1.

7.H)o7 (dd, 1 H),(r7n.32-7.4o rgnﬁj’sH), ggngy)7 58 Eir’n F@H} 016,
ppm MS (el ectrospray) nf z| 3689, 1.0%HP 3D 200 %¢,0808 2360-2.70

PO SEoos getaas 72 50 AR SHYKo G o 50 foun,
8474 (m 3H), 6. 6. @320 4 HoIE) 211, 65 elos (m,

1 1) ¢ 7.31-7, 33 1 H, 7.37- (m , (

W D;.lgei Km Eﬂ@*a(miz]or ?g)& 9“4+1H91, @%ﬁu(saxgll,@.a&(d,otm),@38-7.02
Z +, .

-0.27 (s, 3H). -0.10 (s, 3@2@%6%29%@%@@’"2“)

SH] 2562 B (o) 3 Booa s (peo, 17 G2 LN

4.H)5:9-4: 63 (m 1 H), 6.48 '(sl,—RMEMAF(’a)WnH%i B+H]" 684

44 "HNMR(400MHz, CDCl3) 6 : -0.81 (s, 3H),
0.00 (d, 3H), 0.81 (s, 9H), 0.95-1.05 (m,
6H), 2.50-2.90 (m, 9H), 3.60-3.82 (m, 4H),
NC@\ 4.48-4.70 (m, 3H), 6.40-6.60 (m, 2H),
« on 6.80-7.41 (m, 8H) ppm.

MS (electrospray) m/z 682 [M+H]", 704
[M+Na]"

45 "THNMR(400MHz, DMSOgs) 5 : -0.90 (m,
3H), 0.05 (m, 3H), 0.8 (m, 9H), 1.21-1.29
on | (m, 6H), 2.60-2.75 (m, 2H), 2.92 (s, 3H),
2.98 (m, 2H), 3.30 (m, 2H), 3.71-4.00 (m,
N 4H), 4.61-4.81 (m, 2H), 4.89-4.91 (m, 1H),
{ 6.51-6.62 (m, 2H), 6.92-7.49 (m, 8H),

7.72-7.80 (m, 1H) ppm.
MS (electrospray) m/z 60 [M-H]

46 | THNMR(400MHz, CDCl3) 8 : -0.16 (s, 3H),
-0.05 (s, 3H), 0.80 (s, 9H), 1.10 (s, 3H),
1.18 (s, 3H), 2.63 (d, 1H), 2.78 (m, 2H),
2.83 (m, 4H), 3.60 (d, 1H), 3.62 (d, 1H),
3.80 (m, 2H), 4.70 (m, 1H), 5.08 (m, 1H),
6.60 (m, 2H), 6.81 (d, 1H), 7.08 (m, 2H),
7.20 (m, 7H) ppm.

MS (APCi) m/z 668 [M-H[

2T

OH




CH3 (m 2H),

6.95-6.97 (m

1H, 7.22-7.29 (m

3H),

7.55-7.59 (m 2H) ppm WMS (electrospray) mz 685

WO kos080352 1HNVR(400MHz, CD30D) b : -0.18 (s, PGFiB2005/000086
-0.01 (s, 3H), 0.80 (s, 9Hy2 1.09 (s, 3H, 1.12 (s,
3H), 2.14 (s, 3H), 2.28 (s, cH3 {,N cH3 3H),

2.65-2.92 (m 9H),

3.47-3.

51 (m 2H), 4.68-4.71 (m 1

H, 6.55 (d, 1 H, 6.83-6.87 OH (m 2H), 7.03-7.06

7
\Y/S)

) —732=7-38(m—3
(el ectrospray) mz 685
o) S: -0.27 (s, 3H),
03 (s, 3H), 1.06

'8 aH3 (m 9H),

O 2005/ 080313 PCT/
parati on 54:
4- br omobenzyl ) - 2- ( 3-{ 2-

Fﬁm@ﬁ%@m&% g(t;@ B éﬂ% P58 (s, 3H),
OHBG, 8Hs (Hoar, 4 , 3H),
B S OX | B
1368135300, S28 lp, i go7s o 1)
(@.H@qh{,gg%g?a %21 H/8.78 (d, 2H),

| B2005/
7.05 (m, 1H), 7.20 (m, 8H) ppm.

({152 &y HL /L 870 Ryt ( di et h

Peiparhiiory48-&53( 4- hydr oxy- 3-[ (et hyl sul f onyl') ani no] pheny

| } et hyl ) am no]
OorBDVMS \ N\ N

- 2- et hyl rogyl}phenyl)acet am de Br
MS; o v -~y 0
H
N
Q1
0

/ H3C
. HO
HN__ ~
//S\

o7 “CH,

48

! OH

ZT

"HNMR(400MHz, CD50D) 5 : -0.16 (s,
3H), 0.00 (s, 3H), 0.82 (s, OH), 1.13 (s,
3H), 1.17 (s, 3H), 2.68-2.93 (m, 7H), 4.64
(s, 2H), 4.69-4.74 (m, 1H), 6.80-6.87 (m,
2H), 7.05 (dd, 1H), 7.30-7.47 (m, TH),
7.54 (d, 2H), 7.75-7.78 (m, 3H) ppm.

MS (electrospray) m/z 718 [M+H]"

49

o MG CH,

=2

OTBDMS

'HNMR(400MHz, CD30D) § : -0.15 (s,
3H), -0.01 (s, 3H), 0.22 (s, 6H), 0.83 (s,
9H), 1.02 (s, 9H), 1.11 (s, 3H), 1.13 (s,
3HO, 1.41 (s, 6H), 2.67-2.92 (m, 7H), 3.59
(s, 2H), 4.70-4.73 (m, 1H), 6.83-6.90 (m,
3H), 7.07 (dd, 1H), 7.32-7.40 (m, 5H),
7.55-7.58 (m, 2H) ppm.

MS (electrospray) m/z 799 [M+H]*




HO HNC CH3 /~ \\ 5 0 O Prepared using the procedure
for preparation 18 using the acid from preparation 10

w@eahs0%3bF onobenzyl )am ne to give the title cop@DIBOF®0086

a yellow gum 1HNMR (400MA, CDCI3): 8 -0.18 (s, 3H),
0.00 (s, 3H), 0.81 (s, 9H), 1.02 (s, 10 3H), 1.04 (s,
3H), 2.61-2.72 (m 4H), 2.83 (s, 3H), 3.53 (s, 2H),

433(3 2H) , 465470(m1|—|),683686(d 1 H,

50

7007424 (m 10H ppm NS Rgﬁdcﬂﬁﬂ&a@b&jﬂ)gz@ A9 (s,
viH|] +, 742 [ MitH] + Pr eparjat 1 on

[2- (3-{2-[((2R)-2-{[ tert - HBH), ADBEEhFH),N0.V91(3.0%y), 2267-2.92
~ 115
hydr oxy- 3..L( met hyl sul f onyll (arfiof Sifshyih @3, £:86:6,88, (M.

- et hy| 3H), 7.04 (d, 1H) 731 733 (m 1H), 7.37-
pr o, e Ny [ (3" - hydroxybi phenyl - zfL@cet :
arfi de N N H3Q THS (1, /7H)~76\1

I fS\\0 0O A sobation of t{%igromdefrompreparatlon

56 (0.50g, 0.70mml), (3 /5 080313

PCT/ | B2005/ 000086 75 hydrMW@mwsF%v)%lﬁ7m[M+H] 740
(Q.19qg, 1.4nmol), (1,1'-b dlgheny phophi no)
farrocene)di chl or opal | adi uM+H]) (36ng, 0. 04mmol ) in

N |\L I‘ll rmf hul f arommm de {

51

adueous sodi um g;;r“b;;at:e %ﬁw*lﬁgb‘?‘ﬁ? p&\?&?[ﬁ M'O 27 (s,

syspensi on heated to 80C fgqy 16 1o’ SH T@q1rgagH anog (s,
mixture was cooled to 5 roo?n rmocg'ratare an( I) (

sdlvent renoxgd in vacuo. | JHp 1r@3|($J.L@'|)N£50%1£%&H)oBeﬂ (s,

%B%E Quene(0mt) . redi Sglyefss 51 . offjes 36843 (m, 21),
oH 4.50-4.63 (m, 1H), 6.48 (s, 1H), 6.77-6.79

CHy (m, 2H), 6.95-6.97 (m, 1H), 7.22-7.29 (m,

3H), 7.55-7.59 (m, 2H) ppm.

MS (electrospray) m/z 685 [M+H]"

52

"HNMR(400MHz, CDs0D) & : -0.18 (s,

3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.09 (s,
- 3H), 1.12 (s, 3H), 2.14 (s, 3H), 2.28 (s,

N cH, 3H), 2.65-2.92 (m, 9H), 3.47-3.51 (m, 2H),

{ V\CE 4.68-4.71 (m, 1H), 6.55 (d, 1H), 6.83-6.87

> (m, 2H), 7.03-7.06 (m, 1H), 7.32-7.38 (m,

3H), 7.64-7.68 (m, 2H) ppm.
MS (electrospray) m/z 685 [M+H]"

53

THNMR(400MHz, CD30D) & : -0.27 (s,
3H), -0.07 (s, 3H), 0.75 (s, 9H), 1.03 (s,
3H), 1.06 (s, 3H), 2.11 (s, 3H), 2.60-2.85
CH,§ (m, 9H), 3.47-3.51 (m, 2H), 4.63-4.66 (m,
V\©;H 1H), 6.62 (d, 1H), 6.80-6.86 (m, 2H), 6.92
(m, 1H), 6.98-7.01 (m, 1H), 7.26-7.33 (m,

3H), 7.57-7.61 (m, 2H) ppm.
MS (electrospray) m/z 671 [M+H]"

2T
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15

neutralised with I N agueous hydrochloric acid (to

pH7). The organic | ayer was separated and the aqueous
wezxdosassesl with further ethyl acetate (2 x 50nPQT/IB20@S/000086

conbi ned organi c extracts Vi#re washed with water

(100m ), saturated aqueous 10 sodi um chl oride (100m),

dried (sodiumsulfate) and the solvent renoved in

vacuo to give an orange gum (515ng) which was used

wi t hout further purification. |IHNVR (400MHz, CD3QOD):

8 -0.13 (s, 3H), 0.04 (s, 3H), 0.84 (s, 9H), 1.11 (s,
Pr%bhraﬁoﬁ?# SN- Zklbroni’oﬂéniyllg-i 4((3?@32’2 [}(2)%) Q{ftérﬁb@ﬁll((dﬁnethyl)
sty oo 2s{d- bwr@m”%-[@ngﬂaﬁsgﬁom)amolmwm yi)ampinol-2-

métobSovndhyndisiinfde, 1 [ oom Vo (gLectrospray)

2-(3-{2-[((2R)-2-{[tert-butyl (dinethyl)silyl]aq -2B{ 4
- 20 OTBDMS

“hydr oxy- 3-[ (et byl sup‘j'fonyl ) am no] phenyl Net hy 0]-2
- met hyl

propyl}p ) - N-[ (122 hydpoX enylit 4-yl ) met hyl ] acet
amdf}gi /' \ \°NNV -~ HBOQCH3 0""~r O HO
HN' - HO- Il \\OO Prepared from

(2- hydrox;qh\en J;Q{borom c acid using the nethod of
preparation 5to give the title corrpound as a brown
oi | . WD 2008/ 080313 PCT/ | B2005/ 000086 76 ' HNVR
(400MHz, 0): 6 -0.13 (s, 3H), 0.04 (s, 3H), 0.84

Pr(epar&ﬂ)usuﬂuglﬁe( Sprocétﬁ)lre 1fok4 ptepardtidn 28721321 YheMacid from

é ,443445(m . 74-4.78
Pf@ﬁ?railon) 1068'79‘3( tHQfT( enilvb)ammegéoeglgg f@m tifq _compound as a

10(m2H) 7.15-7.39 (m 8H), 7.41 (d, 1 H),
yeﬁ gégl{m 7.55 (s, 1 H) ppm 5 MS (el ectrospray)

1Hm\|zi||;7(iﬁ)oﬂwm¢1] éDGPg)eraaoats a5 3H), 0.00 (s, 3H), 0.81 (s, 9H), 1.02 (s,
I ox na

sy, 704 B3 302135 (v 4H), 2.83 (s, 3H), 3.53 (s, 2H), 4.33 (s, 2H),
4.65-4.70 (m, 1H), 6.83-6.86 (d, 1H), 7.00-7.44 (m, 10H) ppm.

MS (electrospray) m/z 720 [M+H]*, 742 [M+H]"

Preparation 55 : 2-(3-{2-[((2R)-2-{[tert-butyl(dimethyl)silyl]Joxy}-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methyl
propyl}phenyl)-N-[(3'-hydroxybiphenyl-4-yl)methyl]acetamide

OTBDMS OH
H H
N N
3C>(C:©/\g/
HO

H

HN.___CH

\

3

A solution of the bromide from preparation 56 (0.50g, 0.70mmol), (3-
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HO H2N O A sol ution of 2-hydroxy-1-napthoic acid

(5.0g, 26.6mmol), 1-(3- 10
wa@leovssniam nopr opyl ) - 3- et hyl car bodi i m de hydr BCHIB2005d®0086

(5.69, 29.2mmmol), and 1-hydfoxybenzotriazole (3.95g,

29.2mmol ) in tetrahydrofuran (70nl) was stirred at

roomtenperature for 30 mnutes prior to the addition

of 0.880 NH3 (6ml). The resulting suspension was

RSO L o ARG

~ famacenejdiohibyoraliadiLbn@h {3émged.Odinminobtin N, Nastaﬁtéihﬂfdrﬁnamlde

(R0 s S ) DR soiimeduboatie (il and fesessulting
s&ﬁ%ﬂgon Aehted to(fﬁff’@' o8 HdRL e?h@Pé’aét{&ﬁ rﬁgt %;‘%/%sa??%lﬁd to

renoved I n vacuo to gl ve an oran
rdmyn d:erhpmatum ana tfugsalpbyt remoidd ma/e@:ab afhetreglguwwas

di | :0.880 95:;
oA TR SBORACOED. tstsolythio S acetaiegm) SRR
% SGM(égd %@québst% I'ély;gfé C@éﬂé Q§|§i (%'}Jt{(ﬁ ﬁq %jg rﬁg%wer was
se@@ara’ueﬂ and tigz agué¢ays éxtyactad wilb fliithés eftys acéta\)te (2’ RIB0 MR The
L)A/n%fdgg%s géa%%ﬁmqﬁ%l% L"\"I‘E%@G‘Q ! ep qg(grlnl) saturated aqueous
|
s%lﬁ%nd(?g@s@é Qﬁgﬁﬁﬁo?rzgdagdg at & gfri#l]% é]'gt rzegmoved in

vajiueeiorgive gnrspnge pium (;51@1@) wbncbmzias usetdakuyndubﬂmrmru de

10.98mmol ), 1- hydroxybenzotriazole (1.48g,
p%"%‘éﬁﬂnl) and anmoni um car bonate (4.80g, 5 49.95nmpl)

1N h f

rol\g?srk; bmbnl\'g’g?a‘tﬁub}gq}ﬁder j’;\é Kﬂ%f%) \ée?é%t(ﬁbélghceq éh ’rg@) 111 (s,
3idayt13Tlse ), \2AE-2088 (mendidpd3.55-3.63 (m, 2H), 4.42-4.45 (m, 2H),
4.73-4.76 (m, 1H), 6.89-6.94 (m, 3H), 7.15-7.30 (m, 9H), 7.41 (d, 1H), 7.51 (s,
1H), 7.53 (s, 1H) ppm.

MS (electrospray) m/z 732 [M+H]", 754 [M+H]*

Preparation 56 : 2-(3-{2-[((2R)-2~{[tert-butyl(dimethyl)silyl]Joxy}-2-{4-
hydroxy-3-[(methylsulfonyl)amino] phenyl}ethyl)amino]-2-methyl
propyl}phenyl)-N-[(2'-hydroxybiphenyl-4-yl)methyl]acetamide

OTBDMS ‘
H H
N N OH
HO

HN.___CH

\Y
& o

3

Prepared from (2-hydroxyphenyl)boronic acid using the method of preparation

55 to give the title compound as a brown oil.
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in vacuo and the residue partitioned between saturated
aqueous sodium hydrogen carbonate (50m ) and et hyl
waecwsasws13 6 x 50m ). The conbi ned organic extPEDIBR005/000086
were washed with water (25mMi), saturated aqueous
sodium chloride 10 (25m ), dried (sodiumsulfate) and
the solvent renoved in vacuo. The solid was absorbed
onto silica gel and purified by col unm chromat ography
1 S ng 0.84 (s, 1.12 (s,
H R DR ROt hancl® b b 294 (s 3D, 288 (o M. 112 (
3H); hlamgi (sg 3H), 297R- 2(991Xml; d’l—@i \Be5843e6' i, e’z%brﬁpéarﬁﬂ&s(na 2H),

pal e yel | ol )
4755 (. e rebat @ 08 éréﬁ’?(eﬂ hHﬁ)D?@?-s?O(@‘ 2H),
2 1 I mz 186
71‘[;’5] %v?l)("ﬁfg réfﬁéﬂ 15#3') Pﬁﬁ‘(sm%gnﬁ yI) -napht hol HO
MSH2Mc@spray Inofizi /oD [DF+Hr ane i n t et rahydr of ur an
(19.23m of a 1 Msolution, 19.23mol) was added
dropwi se to a sol uti‘on of the anide from preparation

Pre?aé'ﬁﬂoﬁ%? 24 Htﬂaﬁhfdﬂ‘ydr ofuran (1 Or)

nitro en m)sp ere. The reaction was then
heated to reflux for 2 HE

treated with 6M hydrochl or
for a further 2 hourgNThe
cool ed and the pH adj fiste
NH3 and extracted with €
- conbi ned organi c extract
PCT/ 1 B2005/ 000086 78 were vvashed W th sat. ag. sodi um
A chblunode ofzorzmydrdxyédnqmbdicwa@m f 458, aneb. Gmfemol) 1-(3-

i s A i B .
hS/d a@%ﬂ?@ﬁ'l@%l@ 5&1@ 2RniPin REIFABDHRI @0PlP was stlrred

ing to 90 gave the title corrpound as
at s demperaUIo ot 301 TRles DORFED trpsTRjiE of 4,980 (i (6mi).

Thql_l%:gu@i&g ﬁlgsr%ensggwya(sdgtl eql_bl_ét rg)% t%m%giatéféj”fofl 2%urs The

reéc‘ﬁbﬁchfﬂﬁﬂi s Miltéret? AndMtd Filtratd 2diluvedt] witd Owater (80ml) and
Preparation 60 : 6-(Am nonet hyl)-2-napht hol
extracted with ethyl acetate (4 x 80ml). The combined organic extracts were

he sol uti on was cool ed,
¢gid (10m) and refl uxed

washed with water (50ml x 2), saturated aqueous sodium chloride (50ml), dried
(sodium sulfate) and the solvent removed in vacuo to give an orange oil.
Purification by column chromatography on silica gel eluting with
dichloromethane:methanol:0.880 ammonia 95:5:0.5 gave the title compound as
a pink solid (1.839).

"HNMR (400MHz, CDCl3): §6.11-6.35 (bs, 2H), 7.17 (d, 1H), 7.36 (dd, 1H),
7.54 (dd, 1H), 7.79 (d, 1H), 7.84 (d, 1H), 8.22 (d, 1H), 11.70-11.88 (bs, 1H)
ppm.

MS (electrospray) m/z 186 [M-H]

Preparation 58: 6-Hydroxy-2-naphthamide
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OH H2N Prepared according to the nethod for
preparation 59 using the amde from preparation 58.

WA RNMBSE4D0MHz, CD30D) 6 : 3.91 (s, 2H), 7.03-FCDB2005000086
2H), 7.36 (dd, 1H), 15 7.61 (d, 1 H), 7.66 (d, 1 H),
7.69 (s, 1 H ppm M (electrospray) mz 172 [MH|
Preparation 61 : tert-Butyl (3-iodobenzyl)carbanate
H3C CH3 O >~ N H3C O 'k - H 20 A suspension of
3-i odobenzyl am ne hydrochl gri de~(4. 3¢, 18.4nmmol) in
di chl or onet hane (100n ) Yd with triethyl am ne
(3.1 mM, 22mmol) an di
20mmol ) and the resuMty ~
room tenperature under| a nitrogen atnosphere for 1.5
hours. The reaction @& xture was washed with 2M

hydr Qchl ori.c [ 30 t .30 [
A (_§8[H%8|'?1 sﬁ’!ff a ‘i"yg"gﬁé(éﬂ P%Bt@% S[e é'gr m}%%r: g’%%@m& o -G
dirﬂétﬁglawﬂﬁoeg%@@ Hodiitide Barectilbess ég.qh' d10.98mmol), 1-
(6.43g). V 05/ 080313 PCT/ | BZ005/ 000086 79 ' HNVR
hydragheazottamle) (18489,11a88mmol Hnd ammonigy ¢arpopale (4.80g,

oty Wby nlLod 28 do bt room

terfip&raddre inddila nitdeenlddridabtieR R Spadyal. e solvent was removed
_tert-Butyl (2-bronobenzyl)carbamate Br H O CH3 )
in \wagHg apdctig residue partitioned between saturated aqueous sodium

hydrogen carbonate (50ml) and ethyl acetate (6 x 50ml). The combined organic
extracts were washed with water (25ml), saturated aqueous sodium chloride
(25ml), dried (sodium sulfate) and the solvent removed in vacuo. The solid was
absorbed onto silica gel and purified by column chromatography on silica gel
eluting with dichloromethane:methanol:0.880 ammonia (95:5:0.5 changing to
90:10:1) to give the title compound as a pale yellow solid (1.1g).

"HNMR (400MHz, CD;0D) & : 7.14 (d, 1H), 7.15 (s, 1H), 7.79 (d, 1H), 7.83 (d,
2H), 8.32 (s, 1H) ppm.

MS (electrospray) m/z 186 [M-HJ

Preparation 59 : 1-(Aminomethyl)-2-naphthol

HO
H,N l

A solution of borane in tetrahydrofuran (19.23ml of a 1M solution, 19.23mmol)
was added dropwise to a solution of the amide from preparation 57 (0.90g,
4.81mmol) in tetrahydrofuran (10ml) under a nitrogen atmosphere. The reaction
was then heated to reflux for 2 hours. The solution was cooled, treated with 6M
hydrochloric acid (10ml) and refluxed for a further 2 hours. The resulting
suspension was cooled and the pH adjusted to pH9 by addition of 0.880 NH;

and extracted with ethyl acetate (50ml x 3). The combined organic extracts
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Prepared from 2-bronobenzyl am ne using the nmethod of
preparation 61 to give the title conpound as a
w@odosnsd3exss solid. " HNVR (400MHz, CD30OD) 8 : 1rPGDIK2805/000086
9H), 4.33 (s, 2H), 7.18-7.22 (m 1 H), 10 7.35-7.38
(m 2H), 7.59 (d, 1 H ppm M (electrospray) niz
308/ 310 [ MtNa] + Preparation 63: tert-Butyl
[ (4" - hydroxybi phenyl -3-yl ) net hyl ] carbamate OH H3C
werB wWashBE with Sat. Jat "&é’ﬁﬁurﬁ Sbiitd @_‘Urﬁp ghéd'(ggﬂﬂ?n 5URHRe) and
preparation 61 (0. 2. 25mmol )
theh esplyardr aamovad th(dEFGnguaedsomaﬂS)Jre Purlﬁcatlon by column

@h%@é@&%ﬁ&p%hﬁyg?g@ Plc?rl]l%f W 8& iﬁ%@p)’omgﬁ‘nane methanol:0.880

ammbrith (©%5:8Y0. B%@h@]r@eto(gdlmm?ﬁ’&e the 8¢ eEnMouRdZd a pink solid

eous sodi um carbonate (4 and the resulting
q@@ure heated at 80C under a nitrogen atnosphere for

*ﬂ'ﬁ@ﬁﬂﬁﬂ‘{%ﬁ?f 08" o Bt Gt s 1 2B 98, 7.0

(o@ehmlmaer(a \1\H1>h7¢2f(w 1ﬁye/t97€d PN EHA. (1:3) to give
he title conpound ds a pal e pi nk crystalline solid
M@o(efmjr)osmawwzmbbwmcmw 8: 1.47 (s, 9H),
4.33-4.41 (m 2H), 4.87-4.94 (bs, 1 H), 6.89 (d, 2H),
7.21(d, 1 H, 7.37 (dd, | H, 7.43-7.45 (m 4H) ppm

dritionl 60c 64ARRIALM azﬂﬁabMHﬂl , 322 [M+Na] +
2005/ 080313 PCT/ 1 B2005/ 000086 80 Preparation 64:

tert-Butyl [(2'-hydroxybiph |~ Uret hyl ] car banat e
HHCroyN CH O 3 HO Prig om t he i odi de of
preparation 61 anngNhydr ) ¢ acid using the
met hod of preparat| on © 0give“the title conpound as
P%g%?%q‘ib%rccg?cﬁgé C} %ejtﬁll\%/g { 48&%}%;@@@ éx)gwkgoywe amlde from
preparation 58.
'HNMR (400MHz, CD3;0OD) 5 : 3.91 (s, 2H), 7.03-7.08 (m, 2H), 7.36 (dd, 1H),
7.61 (d, 1H), 7.66 (d, 1H), 7.69 (s, 1H) ppm.
MS (electrospray) m/z 172 [M-H]

Preparation 61 : tert-Butyl (3-iodobenzyl)carbamate

GH, O
NP |
l
H,C” o N/\©/
H

A suspension of 3-iodobenzylamine hydrochloride (4.95g, 18.4mmol) in
dichloromethane (100ml) was treated with triethylamine (3.1ml, 22mmol) and
di-t-butyl dicarbonate (4.40g, 20mmol) and the resulting solution left to stir at
room temperature under a nitrogen atmosphere for 1.5 hours. The reaction
mixture was washed with 2M hydrochloric acid (30ml), water (30ml), dried
(sodium sulfate), and the solvent removed in vacuo to give the title compound

as a colourless solid (6.439).
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1H, 6.97-7.01 (m 2H), 7.22-7.47 (m 6H) ppm M
(el ectrospray) niz 322 [ M:tNa] + Preparati on 65 :
W 20050831y [ (2' - hydr oxybi phenyl - 2-yl ) net hyl | ceeDEBRAC000086
HOI\ HNOCH3 )<CH3 1079 CH3 Prepared fromthe
brom de of preparation 62 and 2-hydroxyboronic acid
using the nmethod of preparation 63 to give the title
compound as a colourless solid. 1HNVR (400MHz, CD3QOD)
1Rl 15 - 2
“@WE‘ %@quwe’wo%)@ 14 Esfh@rg%@t.g% rﬁ%‘?gn‘%“), W)79-4.89 (bs,

7.41
1Hp7cad (Cmsplwa 24 (d, 28, T.KOHH, PHEpA63LS,0HBEpM.

i e T e

PCT/ 1 B2005/ 000086 81 Prepared fromthe brom de of
preparation 62 and 3-hydroxyboronic acid using the
Preptarationf62or ar&Balthk(ﬂ Bi>mobgnzy)¢drbamatee conpound as
a colourless solid. HNI\@ (400MHz, CD3CD) 5 : 1.48
(s, 9H), 4.21 (s, N5 76-6.83 (m 3H), 7.21-7.43
(m 5H ppm 5 M
Preparation 67 : te

[ (3" - hydr oxybi phenyl - mat te CH3 O
H3C-ON OH 3 H 11511 Prepared romd.,he3| odi de of
preparation 61 and 3-hydroxy phenyl bdronic acid 10
r‘é?a?@d frBfh %B%b@ﬁzﬂéﬁ% 85h8thEndtRodiof Préfistatibh 68 to give
npound as a brown gum
the title compound as a colourless solid.

"HNMR (400MHz, CD3;0D) & : 1.50 (s, 9H), 4.33 (s, 2H), 7.18-7.22 (m, 1H),
7.35-7.38 (m, 2H), 7.59 (d, 1H) ppm.
MS (electrospray) m/z 308/310 [M+Na]"

Preparation 63 : tert-Butyl [(4'-hydroxybiphenyl-3-yl)methyl]lcarbamate
OH
w1 O
3
H,C 0 N

A solution of the iodide from preparation 61 (0.75g, 2.25mmol), 4-hydroxy
phenylboronic acid (0.62g, 4.50mmol), 1,1'-bis(diphenylphosphino)ferrocenyl
paltadium(lt)chloride (0.11g, 0.14mmol), in N,N-dimethylformamide (14ml) was
treated with 2M aqueous sodium carbonate (4ml) and the resulting mixture
heated at 80°C under a nitrogen atmosphere for 16 hours. The solvent was
removed in vacuo and the residue purified by column chromatography on silica
gel eluting with ethyl acetate:pentane (1:3) to give the title compound as a pale
pink crystalline solid ( 0.73g).

"HNMR (400MHz, CDCls) & : 1.47 (s, 9H), 4.33-4.41 (m, 2H), 4.87-4.94 (bs,
1H), 6.89 (d, 2H), 7.21 (d, 1H), 7.37 (dd, 1H), 7.43-7.45 (m, 4H) ppm.

MS (electrospray) m/z 298 [M-HJ , 322 [M+Na]"
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1HNMR (400MHz, CDCI3) 5 : 1.48 (s, 9H), 4.37 (d, 2H),
4.86-4.91 (bs, 1H), 6.82 (dd, 1 H, 7.04 (t, 1 H,

wQ@ 2308313 1 H), 7.24-7.30 (m 2H), 7.36 (t, 1 POT/IB20¢5300086

(d, 1 H), 7.45 (d, 1 H ppn M (electrospray) niz
298 [MH -, 597 [2M H - 15 Preparation 68 :

" - (Am nonet hyl ) bi phenyl -4-0l OH H2N The phenol from
preparation 63 (0.73g, 2.43mmvl) was treated with 4M

arERon S R LRy dBObIBRERE Ttk Bdrhama

hours The sol vent was renoved IiEvacuo to gi ve the

title conpound as a colo rless§ d. 1HNMR (400MHz,
CD3(D)b:412|(§s .87 | 7.34 (d, 1 H)
1
[MH] 200

7.45-7.50 (m 3 78 1 H ppm
V5 (el ectrosprbly(; 1 8 + 25 WD
2005/ 080313 PCT/I B 00086 82 eparstm on 69

- ( Ami nonet hyl ) bi phenyl 3-ol H2N Prepared from

Ptdm@r@@émmh thd ioplicpef pidparatoh & and 2Hedrerysenif acid using the
Ehﬁpda t|on 68 to give the title conpound as a brown
mg g rmmf@t(%@m gwgtgggyjlegompp 3sa cpiqurlessgolid.

*WQ}B oy éD@ 5”'2) @%(SO%H 4P @ox, {'@0 s E&H (5,24 (bs,

1H) @915’ 011(rH) 2pr7r1221\754t (ﬁdnesH[) pphai.ay) mz 198 [MH]

H + 10 Preparation :
M§(ﬁ%ﬁ%ﬁ®f)@l§%€%ﬂéh®‘ﬁlz ol H2N HO Prepared from

t he phenol of preparation 63using the nethod of
preparation 68 to give the title conpound as a

Proparttibasss sadrtButyl [(2'-hydroxybiphenyl-2-yl)methyl]carbamate

HO ]
H
O N._ _O._ _CH,

\ﬂ/ \KCH

0 CH,

Prepared from the bromide of preparation 62 and 2-hydroxyboronic acid using
the method of preparation 63 to give the title compound as a colourless solid.
"HNMR (400MHz, CD3OD) & : 1.46 (s, 9H), 4.15 (d, 2H), 6.91-6.96 (m, 2H),
7.10 (dd, 1H), 7.17-7.41 (m, 5H) ppm.

MS (electrospray) m/z 298 [M-HJ

Preparation 66 : tert-Butyl [(3"-hydroxybiphenyl-2-yl)methyl]carbamate
OH

H
O N._ _O._ _CH,

\ﬂ/ W<CH;,

O  CH,
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1HNMR (400MHz, CD3OD) 6 : 4.19 (s, 2H), 6.93-6.97 (m

2H), 7.19-7.23 (m 15 1 H), 7.31 (d, 1 H, 7.41 (dd,
wa@204d5/0808150-7.53 (m 1 H), 7.65-7.69 (m 2H) ppca/1BZBI5/000086

(el ectrospray) mz 200 [ M+Bl + Preparation 71 :

" - (Am nonet hyl ) bi phenyl -2-0l 6 HO ON/ 20 Prepared

from preparation 65 using the nethod of preparation 68

to give the title conmpound as a col ourless solid. WO
Pr@pﬁﬁéd(ffmﬁ]tﬁe REMid2 00 Preswagen %and—lﬁmyc(rﬂmmc acid using

theln-,qg’%d of %r@f')? ég)(rkﬁ? %% %ve%egl(g ogg,&ﬂﬂdz %_Q_&\ rlel%%%ohd

1H§Mr§mmwza%%?%@z)800 +9ﬁ&n%ﬁ&satzmn 67?6-6 83 (m, 3H),

nonet henyl - Pr'epared from
721ré,@3r(mi&1h) @Emusi ng t he rret hod of preparation 68 to

|vethet|tl as a colourless solid. 1HNVR

@&@%Sggﬁ?‘%qﬁs (s, 2H), 6.79-6.84 (m 2H),
688691(m 101 H, 7.31-7.35 (m 1 H), 7.37-7.40
(m 1 H, 7.48-7.54 (m 2H), 7.56-7.60 (m

Préfakaticac67 o SerteButyl (3" marpmiphenvbﬁﬂhneﬁwlrl_garbamate
(4-{[tert-Butyl (di nethyl)silyl]oxy}phenyl)acetonitrile
CN 15 TBDVBO A (g9l utd on of

(4- hydr oxypheoy! af‘cet!Enltrl le (6.01f

N, N- di net hyl f %
i m dazol e (é"s@lg, 88. 6 butyl di met hyl si | yl

owl *BS
chloride (7.49g, 49.6mmol) a

N, N- di met hyl am nopyri di ne (2 J) and the resulting

PropaedEmaroigps bl PEFPrBTRS oAy §é¥?§ﬁnxﬁ§e{m acid
oshi ke o Bpeten of 6408 gt sstposaten un
"HNMR (400MHz, CDCl3) & : 1 48 (s, 9H), 4.37 (d, 2H), 4.86-4.91 (bs, 1H),
6.82 (dd, 1H), 7.04 (t, 1H), 7.11 (d, 1H), 7.24-7.30 (m, 2H), 7.36 (t, 1H), 7.43 (d,
1H), 7.45 (d, 1H) ppm.

MS (electrospray) m/z 298 [M-HT, 597 [2M-H]

.1rmo|) in

Preparation 68 : 3'-(Aminomethyl)biphenyl-4-ol
’ ] OH

The phenol from preparation 63 (0.73g,'2.43mmol) was treated with 4M HCI in
dioxan (6ml, 24.3mmol) and the resulting solution allowed to stir at room
temperature for 3 hours. The solvent was removed in vacuo to give the fitle
compound as a colourless solid.

"HNMR (400MHz, CD30D) & : 4.17 (s, 2H), 6.87 (d, 2H), 7.34 (d, 1H), 7.45-7.50
(m, 3H), 7.61 (d, 1H), 7.65 (s, 1H) ppm.

MS (electrospray) m/z 198 [M-HJ, 200 [M+H]"
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extracts were washed with sat. aq. sodiumchloride
(200nml), dried (sodium sulfate) and the sol vent

WO etwewg313 n vacuo. Purification by colum PCT/IB2005/000086
chromat ography on silica gét eluting with ethyl
acet ate: pentane (0:100 changing 25 to 10:90) gave the
title conpound as a pale yellow oil (9.44g). WD
2005/ 080313 PCT/ 1 B2005/ 000086 84 1HNVR (400MHz,

59 O3l i " , 3.66 , 2H),
Prdpisiy'ss Shinaipyphiiaf 255 (2, 20
[ MFNH4] + 5 Prearation 74

2-(4-{[tert-Butyl (di nmethyl)sil } phenyl ) - 2- net hyl
propanenitrile CN TRDVEQ.A sQ of the nitrile

from preparati onHAE (576 2. Dl )OHMet hyl i odi de
(3.11 M, 50mmol), and own-6 (1.5g, 5.6mmmol) in
dry tetrahydrofuran 10360nl) was cooled to -78C
under a nitrogen atnosphere. Potassiumtert butoxide
Prefaled fiafm dhd pheonblunfi preparatiostGAtgingdhemaethogmfrprgparation 68
was ,added dro ise over 20 m nutes and the reaction
to giv& the gﬁ? ﬁ@ﬂ“pﬂ?ﬁ\%\/@da?’@%rgmn'gr adual |y to room
1 : -h t ben ) (@ vAs 7.6490! £d), 7.08-
HIVEROPAGOMES, CASI) 8 NPY7S(5H RFDE 87U (8 TRy 70408, )

and quenche diti'on of ‘sat. ag. anmoni um
7.1dhinor 11dl 7.26Qty1YH)pTd4 15 ,al HpweB0 t(h Md), M.63 (d.otht), 7.69 (s, 1H)
tenperature. The resulting solution was extracted with
PP hyl acteate (300mL x 2), the conbined organics were

Ms"\;gé[@&rés;jjgywzwéé ngy-’c%[mm +sol vent removed in

cuo. ficatio hm chr omat ogr aphy on
silica gel eluting with ethyl acetate: pentane (0:100

changj n 0 : 9Q a e, title d
Prepadianezd S dHAmno SISy BB handR e E O e chcl 3) 8
0.19 (s, 6H), 0.97 (s, 9H,.1.68 (s, 6H), 6.82 (d,

2H), 7.30 (d, 2H) ppm gl ) mz 293 [ MENH4] +
Preparation 75 : [%—%4-{

} O> QL
HO

utyl (dinmethyl)sily
propyl ] am ne NH2

Prepared from the phenol of preparation 63using the method of preparation 68
to give the title compound as a colourless solid.

"HNMR (400MHz, CD30D) & : 4.19 (s, 2H), 6.93-6.97 (m, 2H), 7.19-7.23 (m,
1H), 7.31 (d, 1H), 7.41 (dd, 1H), 7.50-7.53 (m, 1H), 7.65-7.69 (m, 2H) ppm.

MS (electrospray) m/z 200 [M+H]"

Preparation 71 : 2'-(Aminomethyl)biphenyl-2-ol

HO ]
O NH,

Prepared from preparation 65 using the method of preparation 68 to give the

titte compound as a colourless solid.
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TBDVSO WO 2005/ 080313 PCT/ | B2005/ 000086 85 A sol ution

of the nitrile frompreparation 74 (0.75g, 2.7mmol) in
waele@shgidiet her (5n) was added dropwi se to a POI/IB20@&I00086

solution of lithium alum n8&m hydride .in diethyl

ether (2.98nl of a 1M solution). The resulting

solution was stirred at OC for 3 hours and then

guenched by addition of water (0.1 m ), 2N aqueous 5
1 r . n ugt r :
HERER (OGN STRCDL SRS GaatDi PISrLaner 2hd 7m0 cad. 1h)
7.30-T Badtre 20ONT &H0-7 &8e@inj 3HYpmo. Puri fication by col um

chr omat ogr aph ilica gel eluting with
M%F%an&%ﬁ%ﬁ%ﬁegﬂ%mghﬁl ~0.880 ammonia (97:3:0.5
changing to 93:7:0.5) gave the title conpound as a
colourless oil (0.52g). 10 1 HNWR (400MHz, CDCI3) S :
Prépdiaition, 75 HR -(Amdnomethghbipheryd-3-0k, 2H), 1.25 (s,
6H), 2.73 (s, 2H), 6.78 (d, 2H)H7. 16 (d, 2H ppm M5
(APCl) mz 280 [ M+H] + Preparati on 76 :
4- ( Am nonet hyl ) - 2, 6- di net hyl phesgl hydrochl ori de NH2
I HO 15 A solution of borane j gt rahydrofuran (27.1
m of a 1 Msolution, 27,1 was added dropw se
to a solution of 3,5-difrehkyT -AHydr oxybenzonitrile
(1.0g, 6.79mmol) in t{atra ydrofuran (70m ) and the
resul ting sol ution heatedgte reltux under a nitrogen
at nosphere for 16 hours. The reaction was cooled to
Pré et orh prdsdrativh ©6a0sing teahasthvd o pedpdradon @8 rgice the
_acid (20nt) and refl uxeo_lgfor a furtlgg?bSO m nut esg.
titlrsempeyiadiasm aploutless w@lidcool ed to room tenperature

i OGP (BRI A B B BRI A3kt (.
1H)EE hareks (Rl l1eyed 37 4d @gﬂ@m F A8 764 t}anQH),tpssmsls (m, 1H)

the product gave the tit onpound as an orange oil .
pphe oil was treated with 25 1 M hydrogen chrloide in

t,hanol (20 he+sol vent renoved in vacuo to
M ?)88??1390%}'}@@ 8@@@'8&.‘5@ as a pale yellow solid
(1.12g). 1HNWR (400MHz, CDCI3) 5: 2.22 (s, 6H), 3.75

(s, 2H), 6.90{5, 2H) . o
Preparation 73 : (4-{[tert-Butyl(dimethyl)silylJoxy}phenyl)acetonitrile

/©/\CN
TBDMSO

A solution of (4-hydroxyphenyl)acetonitrile (6.01g, 45.1mmol) in N,N-

dimethylformamide (60ml) was treated with imidazole (3.81g, 58.6mmol), fert-
butyldimethylsilyl chloride (7.49g, 49.6mmol) and N,N-dimethylaminopyridine
(20mg) and the resulting solution left to stir at room temperature under a
nitrogen atmosphere for 16 hours. The reaction mixture was diluted with water
(200ml) and extracted with ethyl acetate (200ml x 2). The combined organic
extracts were washed with sat. aq. sodium chloride (200ml), dried (sodium
sulfate) and the solvent removed in vacuo. Purification by column
chromatography on silica gel eluting with ethyl acetate:pentane (0:100 changing

to 10:90) gave the title compound as a pale yellow oil ( 9.449).
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Preparation 77: 2-(Am nonet hyl)-4-chl or ophenol

hydr ochl ori de WO 2005/ 080313 PCT/ | B2005/ 000086 86 C
WOREDS/0g1Pr epar ed from 5-chl or o- 2- hydr oxybenz oPCT/IB20&5/000086

using the procedure descrildéd in preparation 76. 1

HNMR (400MHz, CDC13) 6 : 4.08 (s, 2H), 6.87 (d, 1 H),

7.27 (d, 1 H, 7.35 (s, 51 H. M5 (APCI) mz 156

[MH -, 158 [M+H] + Preparation 77 :
Ty ' N ghenry = Ok Ry, | g4\d N
D e o b peo T < S uiae 1 2 082 @
2H)s7 g WheH)ppoedur e described in preparation 76.

H (400 : 5: 4.10 (s, 2H), 6.83 (d, 2H),
Mé(%)ﬁ‘gzgﬁg[wgﬁl i4‘57. 60 (d, 2H) ppm 15 Preparation
79 : 3,5-Dichl oro-Nethyl -2-hydroxybenzamde H 0

NCH3 HO C C Prepared from
Praasatib Fdorb(4{HedButybeimsthybsil yljexyd phienyl)a2damethyl
usi n Ihf: met hod of preparation 57 to give the title
Preeﬁﬂg{]ﬁ& ®s a pale yellow solid. 1HNWVR (400Mz,
CDCI3) 5: 1.28 (t, 3H), 3.47-3.54 ( 2H), 6.29-6. 36
(bs, 1 H, 20 7.27 (d, 1 H, 8/(d, 1 H ppm M
\J

(el ectrospray) mz 232 [MH 980313

PCT/ | B2005/ 000086 87 Pr epdl :

2,4-Dichloro-6-[ (et r|13yl am po) yl ] phenol
TBDMSO

A solution of the nitrile from preparation 73 (5.62g, 22.7mmol), methyl iodide
(3.11ml, 50mmol), and 18-crown-6 (1.5g, 5.6mmol) in dry tetrahydrofuran
(300ml) was cooled to -78°C under a nitrogen atmosphere. Potassium tert-
butoxide (50ml of a 1M solution in tetrahydrofuran, 50 mmol) was added
dropwaise over 20 minutes and the reaction mixture then allowed to warm
gradually to room temperature. After 2 hours the reaction was recooled to -
78°C and quenched by addition of sat. ag. ammonium chloride (200ml) and
allowed to warm to room temperature. The resulting solution was extracted with
ethyl acteate (300ml x 2), the combined organics were dired (sodium sulfate)
and the solvent removed in vacuo. Purification by column chromatography on
silica gel eluting with ethyl acetate:pentane (0:100 changing to 10:90) gave the
title compound as a colourless oil (4.75 g).

'HNMR (400MHz, CDCl3) & : 0.19 (s, 6H), 0.97 (s, 9H), 1.68 (s, 6H), 6.82 (d,
2H), 7.30 (d, 2H) ppm.

MS (APCI) m/z 293 [M+NH,4]"

Preparation 75 : [2-(4-{[tert-Butyl(dimethyl)silylJoxy}phenyl)-2-methyl

propyllamine
NH

TBDMSO
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H NCH3 HO C C A solution of the am de from
preparation 79 (0.77g, 3.29mmol) in tetrahydrofuran

W@ 1@si0303mms cooled to OC and treated with 5 PCT/IB2005/000086
borane. tetrahydrofu ran cosplex (9.9mM of a 1M
solution in tetrahydrofuran, 9.9mmwol). The resulting
solution was allowed to warmto roomtenperature
aover 20 minutes and then heated to rel ux for 16

ANHiton gh?hé Giild %nmg?‘éﬁ’ér‘éhanol f‘ﬁ?}?ﬁ 2tﬁp i?\ddletheyl ether

guenched by additio escen

(Srelpsed) addétedragalbe itma codd 0I@Nsolatiomlof ﬁmdntalulmmﬂm hydride
rs and then the sol vent

e ture over 10 2 ho
'nvsﬁ@{ﬂylﬁ%o(a %:980hetia. IMrolution)dlbevigsullingssalition wag stirred at

o, LG AL A, SRR BB L s

s@iidjﬁlabﬁlbndéd((l ﬂ@hl)c %@hdl furthee Weatep (Qi3ve!).aThe Oﬂe@utti'ngs§uspen3|on
Puri fication col utm chr omat ogr ap h|¥ on silica
u

W@‘Iélf"tﬁfaﬁlﬂ@dv&h@hﬂ”@f‘%mmﬁﬁﬁm]é” G oPuBEtRN by column

cl'ﬁja s soﬁ ?)l({%ﬂéﬁg%lnﬁlléww (@gwg@leﬁ%g?anol :0.880

ari:rri(iuzét(973:}.’rID52cﬂaﬂ1gf|®g dHP3: B0 Gavelie thleB&onthourd as a
7.23 z 1 H ppm Preparation 81 :
C%wr;b%ﬁso% QP2 hyl - 1-naphthanmide OH O NH CH3 20

1 OXY.

PR |2 e PeM O T L PN (e o dhsr 2t 125 66
6lg),\2e73 (& 2HY, b7 8 nd. 1@s(da2pplppner ange Sol id. 1HNMR

li) (s 2 3 297@?(3 g?op@ 7.10-7.14 (m 2H),

M @WQ‘)MZ@%OI)I\&FUI 7.73 (dd, 1 H), 8.04 (d, 1 H ppm

WD 2005/ 080313 PCT/ | B2005/ 000086 88 Preparation 82 :

5-[ (Met hyl am no) net hyl ] - 2- napht hol

Preparation 76 : 4-(Aminomethyl)-2,6-dimethylphenol hydrochloride

NH,

HO

A solution of borane in tetrahydrofuran (27.1ml of a 1M solution, 27.1mmol)
was added dropwise to a solution of 3,5-dimethyl-4-hydroxybenzonitrile (1.0g,
6.79mmol) in tetrahydrofuran (70ml) and the resulting solution heated to reflux
under a nitrogen atmosphere for 16 hours. The reaction was cooled to room
temperature and treated with 6N hydrochloric acid (20ml) and refluxed for a
further 30 minutes. The reaction mixture was cooled to room temperature and
the solvent removed in vacuo. Purification using strong cation exchange resin,
eluting biproducts with methanol followed by 2M ammonia in methanol to elute
the product gave the title compound as an orange oil. The oil was treated with
1M hydrogen chrloide in methanol (20ml) and the solvent removed in vacuo to
give the title compound as a pale yellow solid (1.12g).

"HNMR (400MHz, CDCl3) & : 2.22 (s, 6H), 3.75 (s, 2H), 6.90 (s, 2H).

Preparation 77: 2-(Aminomethyl)-4-chlorophenol hydrochloride

/



10

15

20

XOH NH | CH3 Prepared fromthe anm de of preparation
81 using the nethod of preparation 80 5 to give the
wo paosessoipound as a pal e pink solid. 1HNVR (4BOIVHE2005/000086
CD3CD) 8 : 2.48 (s, 3H), 4844 (s, 2H), 7.11-7.14 (m
2H), 7.25(d, 1 H, 7.33 (t, 1 H, 7.59 (d, 1 H,
7.94 (d, 1 H ppm WM (electrospray) nmz 186 [ MH]-
188 [ M+H] + 10 Preparation 83 :
3- Hydroxy-5-(trifl uor@m bzam' de O CF3 NHZ H
Prepared from 3-hydr oxy-¥ ' [
acid using the nethod of gparation 58 to give the
title conpound as a pale Yy / Higol i d. 1HNVR (400MHz,
CD3CD) S : 7.18 (t, 1 H), 750(t 1 H, 7.60-7.61 (m
Prepe)edfrom 5-t5ldlc@2€b}'chfokymizm3thllerﬂsangwe pMddldure described in

Pr epar atj on 84:
prgp@%%ipﬁ et hyl )-5-(trifl uoronet hyl) phenol CF3 NH2 OH

wmmt:{a@@@pf%zg?p[g@e ggn@ggq%nf%%ﬁ td M 231t2'7t5rd191 H)9 35 (s,

1Hpnmpound as a pale yellow oil. V\D 2005/ 080313

ETHERE NS R, 0, 0 8, 5.8

ppm MS (electrospray) mz 192 [MH + 5 Preparation 85
. 3-(Am nonet hyl ) - 5-chl orophenol C1
Preparation 77 : 4'<(Aminomethyl)biphenyl-4-ol hydrochloride

l OH
H,N O

Prepared from 4'-hydroxybiphenyl-4-carbonitrile using the procedure described

in preparation 76.
THNMR (400MHz, CD3OD) & : 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m, 4H),
7.60 (d, 2H) ppm.

Preparation 79 : 3,5-Dichloro-N-ethyl-2-hydroxybenzamide

H

O N CH

3

~~"

HO

Cli Cl
Prepared from 3,5-dichloro-2-hydroxybenzoic acid and ethylamine using the
method of preparation 57 to give the title compound as a pale yellow solid.
"HNMR (400MHz, CDCl3) § : 1.28 (t, 3H), 3.47-3.54 (m, 2H), 6.29-6.36 (bs, 1H),
7.27 (d, 1H), 7.48 (d, 1H) ppm.
MS (electrospray) m/z 232 [M-H]
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H2 N/ OH Prepared from 3-chl oro-5- hydroxybenzonitrile

using the nethod of preparation 76 to give the title
w@eooposnsa as a pal e yel l ow solid. ' HNVR( 400 MHzPCTZDR0E3) 000086

8 :3.69 (s, 2H), 6.65 (d, 3H), 6.79 (t, 1H ppm 10

M5 (el ectrospray) mz 158 [ MtH] + Preparati on 86 :

3-[ (Acet yl am no) net hyl ] - 5-chl or ophenyl acetate Cl

H3C,,, r o HN 60 )~ CH3 A solution of the am ne of
Pre?é?ﬁ%ﬁeoom ,ADichhoss - (eth@aminp)inethypleryalr of ur an

(20m) was treated wth triethylamne (1.3nm,

8.9muvl ) and acetyl chlorid (Od§|4ml 8.9mmol ). The

resulting mxture was | eft tosfir at roomtenperature

for 1 hour. The reactlon mxture was filtered and the

filtrate reduced in CU ¢ glve the title conmpound

as a colourless solid (] . "HNMR(400MHz, CDCI3) 6

: 2.15 (s, 3H), 2.27 H 371375(m 1H), 4.38-

20441(m2H) 6. 92 ( HC7.02 (s, 1 H, 7.13

A BBiERal Sone7 Sy eﬁ”"it?f%ﬁé@% oL nzbeL§e%9;;“mm in

A8034BnfCT/ WE200%68/R08610 9W°CC! 4ig¢  trd@etDH with
tetréﬁ“ﬁ%solautl oﬁgof th\,e\zlggl acetate O]Pﬁﬁhr eparation Sré@t "

boréﬁxg@étyahydréﬂjmol()ompleprefgqambmf a1 )somggntmeggt@hyﬂ{qf’qran
o SRabliT LA, (S0NGh Pap IRk Bl F1d Fodh'tperature

aolRYES m?ﬁ@te%oéﬁ’cf men\’\ﬁéat'é@n%V:%‘ﬂJx for516/Aouss. ahé tdaetion mixture
residue purified by colum chronatography on S|I|ca

wag@oolditd 08C asid quendhed by edditionpefinmethianol (untdrffegverpence

e e RS b S0 LA over
2 nofirs 2kl thén Bfs Qol@‘ént(\ﬂés teibved i’ Bacuo. The residue was dissolved

in dichloromethane (40ml) and washed with water (10ml x 2), sat. aq. sodium

chloride (10ml), dried (sodium sulfate) and reduced in vacuo to give a
colourless oil. Purification by column chromatography on silica gel eluting with
dichloromethane:methanol (98:2 changing to 95:5) gave the title compound as
a colourless solid (0.53g).

"HNMR (400MHz, CDCl3) & : 1.17 (t, 3H), 2.72 (q, 2H), 3.98 (s, 2H), 6.86 (d,
1H), 7.23 (d, 1H) ppm.

Preparation 81 : 6-Hydroxy-N-methyl-1-naphthamide

So8

o) IilH
CH,
Prepared from 6-hydroxy-1-naphthoic acid and methylamine using the method
of preparation 57 to give the titte compound as a pale orange solid.
THNMR (400MHz, CD30D) & : 2.97 (s, 3H), 7.10-7.14 (m, 2H), 7.34-7.40 (m,
2H), 7.73 (dd, 1H), 8.04 (d, 1H) ppm.
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(d, 2H), 6.79 (t, 1 H ppm 10 M5 (electrospray) mz
200 [ MtH] + Preparati on 88 :

W@208080303 5+et hyl ar ni no) rnet hyl] phenol CI  H3EN/{B#005/000086
Prepared fromthe am de of 8preparati on 87 (0. 75g,
3.76mmol ) ) using the 15 nmethod of preparation 59 to
give the title conpound as a col ourless solid
(0.48g). ~HNVR(400MHz, CD30D) b : 1.14 (t, 3H), 2.71
(g, 2H), 3.25-3.27 (m 1H), 3.72 (s, 2H), 6.66-6.68
(m 2H), 6.79 (s, 1 H ppm M (electrospray) niz

Preldarhtioz 82PrBjMethytamBib)methyl]-2-naphthol
4-{[tert- %L“Eyl (di met hyl )silyl]oxy}-2-chl orobenzal dehyd
: PBDNE WO 2005/ 080313 PCT/ | B2005/ 000086 91

| am no) ﬁet hyl ] -2, 6-di chl orophenol H CHzZ C

- gll chl or o- 4- hydr oxybenzal dehyde and al | yl am ne
uslﬁl the 5 nethod of preparation 90 to give the title
congolnd as a colourless oil. 1HNMR (400MHz, DMSCQd6)
5: 3.11 (d, 2H), 3.50 (s, 2H), 5.06 (d, 1H), 5.16 (d,
Prepebed Fonrthe. @0!((a1pf mr&p)eratmmm usin m@ﬂaod\@f preparation 80

el e 232/ + 10 Preparation 92 :
toggdv‘?ﬁeetﬁﬁfmb ﬁﬁtqw?/? ﬁ"%?‘}?ﬂg(y} - 2-chl or obenzyl ) am
"HIVIR' (4ODRAYE U@)lgbb) 8 1 2.48 (s, 3H), 4.14 (s, 2H), 7.11-7.14 (m, 2H),
7.25(d, 1H), 7.33 (t, 1H), 7.59 (d, 1H), 7.94 (d, 1H) ppm.
MS (electrospray) m/z 186 [M-HJ, 188 [M+H]"

Preparation 83 : 3-Hydroxy-5-(trifluoromethyl)benzamide
0]

CF,

NH,

OH
Prepared from 3-hydroxy-5-(trifluoromethyl)benzoic acid using the method of
preparation 58 to give the title compound as a pale yellow solid.
'HNMR (400MHz, CDs0D) & : 7.18 (t, 1H), 7.50 (t, 1H), 7.60-7.61 (m, 1H) ppm.
MS (electrospray) m/z 204 [M-H]

Preparation 84 : 3-(Aminomethyl)-5-(trifluoromethyl)phenol

CF,

NH,

OH

Prepared from the amide of preparation 83 using the method of preparation 80

to give the title compound as a pale yellow oil.
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G A solution of the am ne from preparation 91 (2. 8g,
9. 0Omol ), dinethyl barbituric acid (7.0g, 45mvl) and
wa edosakizsi t ri phenyl phosphi ne) pal | adi um(0) (0.ROKIB2005/000086
0.08mmol ) in dichloronethage (80nl) was heated to
reflux for 4 hours. The 15 cool ed sol uti on was reduced
in vacuo and the residue partitioned between ethyl
acetate (50mL) and 1N aqueous sodi um hydroxi de (50ntl).
1 . . ;
R oo R 2 B P& B A BT 5 Wy P00 =
1H)eproed in vacuo. Further purification by colum

r t ogr aph [liga gel eluting with

MSRS%%PB&@%E&J%@W :0.880 anmpnia (98:2:0 20

changing to 95:5:0.5) gave the title conpound as a

colourless oil (1.70g). 1HNMR (400MHz, CDCI3) 8: 0.19
Preparatipn 85. :9F-(Aminéidethyl)BchkropHenod. 85 (s, 2H),

6.70 (dd, 1 H), 6.85-6.86 (dd, 1 H, 7.21 (d, 1 H)

ppm Preparation 93 :

(4-{[terft-Butyl (di methyl)silyl]oxy}benzyl)nethyl am ne

pared fromthe al dehyde of preparation 89
; am ne using the nethod of preparation 90 to
gihve 't heti DNogy conpound as a yellow oil. 1HNWR
(400MHz, CDCI3) 8. 0.23 (s, 6H), 1.00 (s, 9H), 2.50
PreparedHrom33-88iofs-5-hdm@kybertzonitrite ddngiihe ndthod &f peefatation

76 toidive i B Paripgihg A4S pbfe Jailow sGREPr ) Mz 2067288

1 L UNIRL D ¥5 | pph [ %1
I—Iéﬂ\ﬁlé@o_' %bag}gpbg%'g'ﬁéﬁzﬁﬂéggﬁ wgaw’o?ﬁl?gr ’S]a'_ria o]y

M8 {elextrogpiayd miet hoi [M#Hjr eparati on 92 to give the
title conpound as the barbituric acid salt. 1HNWR

(400MHz, DMB(Qd6) 6: 2.60-4.40 (broad multiplet, 2H),

Pr’épg'l?’at(iﬁn ggH 3-[(A°te9§la§ﬁ’mo?rlfpe’th;r]-“l':gclqI%roah%ngpg}.etate

Cl
H.C O
3 Y 0
i A
0~ TCH,

A solution of the amine of preparation 85 (700mg, 4.46mmol) in tetrahydrofuran
(20ml) was treated with triethylamine (1.3ml, 8.9mmol) and acetyl chloride
(0.64ml, 8.9mmol). The resulting mixture was left to stir at room temperature for
1 hour. The reaction mixture was filtered and the filtrate reduced in vacuo to
give the title compound as a colourless solid (1.07g).

"HNMR(400MHz, CDCl3) 6 : 2.15 (s, 3H), 2.27 (s, 3H), 3.71-3.75 (m, 1H), 4.38-
4.41 (m, 2H), 6.92 (s, 1H), 7.02 (s, 1H), 7.13 (s, 1H) ppm.

MS (electrospray) m/z 264 [M+Na]*

Preparation 87 : N-(3-Chloro-5-hydroxybenzyl)acetamide
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M5 (el ectrospray) mz 192/ 194 M+H| + 15 Preparation 95

4-{[tert-Butyl (di nethyl)silyl]oxy}-2,3-dichloro
whenzascehyde CI CI 0 OITBDMS Prepared from PCT/IB2005/000086

2, 3-di chl oro- 4- hydr oxybenz& dehyde according to the

met hod for 20 preparation 89 to give the title

conpound as yellow oil. 1HNMR (400MHz, CDCI3) 8: 0.29

(s, 6H), 1.04 (s, 9H), 6.88 (d, 1 H, 7.76 (d, 1 H,

10.32 (s, ©1H ppm WD 2005/080313 PCT/IB2005/ 000086

93 Prepar atfi on 96 :
H#\Cﬁ\(\%ﬂpt cptBut yI (di met hyl )si |yl ] oxy}-2, 3-di chl or obenz
)

yl pr of -l-amine / OIBDMs H2C-N\ C C 5
Priedar ed~accordi ng to preparation 90 using allylam ne
and t e aI ehyd@Hfrom preparation 95 to give the

Eﬁi‘ﬁ”% ‘gﬁc‘%é?e gﬁbporgéa%%%poéég gswazéthwgw“g?ﬁp@ methanol
(@nﬂ?v\/a% treélbﬂi with é@dlﬁﬁﬂmeﬂﬂimdé (3@7;r_1|§gdd 551#9{10852&5& Rulting

76 (d, 1H), 7.13 ppm
mp@ur@cltaﬂdépmtmﬁ rapm tengesair Ifmn-@ hoprspae solvent 97s removed in

%c {:%]1{\(? éﬁ%%%éé (E)Hgﬁ%zq%)) cs,'élhw Woé;’ra%h%/hcl)no% 85 rg];ZeY eluting
with ethyl acetate:pentane (1:1 changing to 1:0) gave the title compound as a
yellow solid (0.789).

'HNMR(400MHz, CDCl5) & : 2.05 (s, 3H), 4.33 (d, 2H), 6.08-6.14 (m, 1H), 6.73
(d, 2H), 6.79 (t, 1H) ppm.
MS (electrospray) m/z 200 [M+H]"

Preparation 88 : 3-Chloro-5-[(ethylamino)methyl]phenol

C
e Hv(i
3N OH

Prepared from the amide of preparation 87 (0.75g, 3.76mmol) ) using the
method of preparation 59 to give the title compound as a colourless solid
(0.48g).

THNMR(400MHz, CDs0D) & : 1.14 (t, 3H), 2.71 (q, 2H) 3.25-3.27 (m, 1H), 3.72
(s, 2H), 6.66-6.68 (m, 2H), 6.79 (s, 1H) ppm.

MS (electrospray) m/z [M-H]

Preparation 89 : 4-{[tert-Butyl(dimethyl)silylJoxy}-2-chlorobenzaldehyde
OTBDMS

Cl
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15 Prepared according to preparation 92 using am ne
frompreparation 96 to give the title conpound as a

waeolosnsisess oi | . 1HNMVR (400MHz, CD30D) 5: 0. 23P(EIB2664000086

Pr

1.03 (s, 9H), 3.92 (s, 2H) 916.77 (d, 1 H), 7.12 (d, 1
H ppm 20 Preparation 98 :

4-{[tert-Butyl (di nethyl)silyl]oxy}-1-naphthal dehyde 0
OrBDMVs WO 2005/ 080313 PCT/ |1 B2005/ 000086 94 Prepared
from 2, 3-di chl oro- 4- hydroxybenzal dehyde according to

t he rrethodfor preparation ive the title
RRAFIO s ABIHaGHPImed uﬁmopfmls) 8 0.36

(s, 6H), 1.10 (s, 9H), 6. 9%(d 1 7.56 (dd, 1 H),
7.68 (dd, 1 H), 7.86 (d, 1W(dd 1 H, 9.30
(dd, 1 H, 10.21 (s, gparation 99 :

OrBDMS 10 Prepared
usi ng allylam ne and the

yl] prop-2-en-1-amne
according to preparati
al dehyde from preparat Q8 to give the title
compound as a yel | o oi | . 1HNWR (400MHz, CDCl3) 8 :
0.30 (s, 6H), 1.11 (s, 9K}y 1.97 (bs, 1H), 3.39 (d,
2H), 4.17 (s, 2H), 5.16 (dd, 1 H), 5.25 (dd, 1 H),

Prépé}‘éderGﬁ\ (3[‘5 dﬂchld)ro-@h%o&yberizdiﬂehydé aad( allylam}rl)e, usmg the
mei@oq/sf péerw@ %5?359)9'\@ tbeéél@ qq%mundz 88% ‘MRME%S%

H

RMR I GAMPE, BRSO 8 1Y (@ 2, 3,80 (5 2H), 506 (4, 1H), 516 (d,

1I-|*)t5ly|7)5790f(i9ﬁ ]1H )ami10e(sNeR) ppiB DI\/B Prepared according

M%(Q)@C@@SWHW m/i Pa2Esd

pr epar at | 92 usi ng(u_am,ne frompreparation 99 to
as a colourless oil.

Preparation 92 : (4-{[tert-Butyl(dimethyl)silylJoxy}-2-chlorobenzyl)amine

OTBDMS
H,N

Cl

A solution of the amine from preparation 91 (2.8g, 9.0mmoil), dimethyl barbituric

acid (7.0g, 45mmol) and tetrakis(triphenylphosphine) palladium(0) (0.10g,

0.08mmol) in dichloromethane (80m!l) was heated to reflux for 4 hours. The

cooled solution was reduced in vacuo and the residue partitioned between ethyl

acetate (50ml) and 1N aqueous sodium hydroxide (50ml). The organic phase

was separated, washed with sat. ag. sodium chloride (50ml), dried (sodium

sulfate) and reduced in vacuo. Further purification by column chromatography

on silica gel eluting with dichloromethane:methanol:0.880 ammonia (98:2:0

changing to 95:5:0.5) gave the title compound as a colourless oil (1.70g).
"HNMR (400MHz, CDCl3) & : 0.19 (s, 6H), 0.97 (s, 9H), 1.89 (s, 2H), 3.85 (s,
2H), 6.70 (dd, 1H), 6.85-6.86 (dd, 1H), 7.21 (d, 1H) ppm.

Preparation 93 : (4-{[tert-Butyl(dimethyl)silyljoxy}benzyl)methylamine
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1HNMR (400MHz, CDCI3) 8: 0.28 (s, 6H), 1.09 (s, 9H),

2.31 (bs, 2H), 4.24 (s, 2H), 6.80 (d, 1 H), 7.27 (t,
wa20d5/08081316- 7. 55 (m 4H), 8.00 (d, 1 H), 8.25 ¥dI/1B2064)000086
WD 2005/ 080313 PCT/ | B2005/ 990086 95 Preparation 101 :

3- Hydr oxy- N-net hyl -5-(trifluoromethyl)benzam de O
CF3,,,,~ NCH3 H OH Prepared from
3- hydroxy-5-(trifluoromethyl)benzoic acid and

met hyl ami ne using 5 tbb _netrkod &fBpMSparati on 58 to
@ e orange solid. |HNMR

give the title conpound a
7.14 (s, 1H), 7.43

(400MHz, CD30OD) S : ,
(s, 1H), 7.52 (chi’ p 5 (el ectrospray) mz 218
[MH 10 Preparatlon 102 :

Pre’i)dré&/hbhytrwmﬂ@m@é lay Eiedérréticm 89 wodarethyldmipearsing tHe=3

OH Prepared fromthe am de of preparatign 101 usi ng

metm:éi rnfemnqa@araiforp%&agyﬁtbﬁ tlﬂ%@OmP%r\&iea% pyeflowql

"R GIRAZ Cofn 35 h2 Ty o STl ZRIE iR
ZH?U‘_B 20473 ?mOQH?SG 78 (ui) 1RRM.20VE, (| )epprmspray) m z 206

M+-H] + Preparati on
M&éedevﬂqmﬁ%y)ﬁylzﬂ@/%a.[hoﬂé{rﬂwl phenol CH3 NH2 HO CH3 20
Prepared from 4-hydroxy- 2, 6-di met hyl benzonitril e using
t he nmet hod of preparation 76 to give the title

Pré;%iﬁﬁwmdis4a)mﬁinwﬁét¢ﬁ/$)-z6Ldldh|d'UNH§n©4%hblturdZﬁéO) 6
2.09 (s 3.90 (S, 2H), 6.95 (s, 2H ppm WO
2005/ 080313 PCT/ | B2005/ 000086.NH,

Cl Cl
OH
Prepared from the amine from preparation 91 using the method of preparation
92 to give the title compound as the barbituric acid salt.
"HNMR (400MHz, DMSOQgs) & : 2.60-4.40 (broad multiplet, 2H), 3.03 (s, 6H),
3.93 (s, 2H), 7.49 (s, 2H) ppm.
MS (electrospray) m/z 192/194[M+H]*

Preparation 95 : 4-{[tert-Butyl(dimethyl)silylJoxy}-2,3-dichloro
benzaldehyde
Cl
oF Cl
OTBDMS

Prepared from 2,3-dichloro-4-hydroxybenzaldehyde according to the method for
preparation 89 to give the title compound as yellow oil.

'HNMR (400MHz, CDCl3) & : 0.29 (s, 6H), 1.04 (s, 9H), 6.88 (d, 1H), 7.76 (d,
1H), 10.32 (s, 1H) ppm.



96 Preparation 104:
(4- Hydr oxy- 2, 5-di et hyl phenyl )acetonitrile CH3 OH N
W@ERB5/0803sD| uti on of (4-neth oxy-2,5-d i m et hyPCT/IB2005/000086
phenyl )acetonitrile (0.5g, 92.9mmol) in 5
di chl oronet hane (10m ) was cooled to -80C and treated
with a solution of boron tribromde in dichloronmethane
(14.3mM of a 1M solution, 14.3muol). The reaction
m xture was stirred at -80C for a further 30 minutes
and then gradually allowed to warmto room
Prepapatiah u96 qv V-(4-{[fert-Bdtydfdichethyl)silylJdvey}-23edichiiorobenzyl)
m xt ure was quenched wi th saturated aqueous sodi um
PoiRc&reRohin€20n1) and 10 the organi c phase separ at ed.
The organi c phase was washed wi.th sgfgHwsed aqueous
sodi um chl oride (20nl), dried odl um sul fate) and the
solvent renoved in vacug@ to ¢, a pal e brown solid.
Purification by ge~dim— chrénaiograghy on silica gel
eluting with et hyzl acet at e: pent gne (1:4 changing to
1:2) gave the title conpound as'a col ourless solid

5 Pighgi8kcod s WEANY SR dylrigd 510 g lisycg fom
prepambion Mo give the tpcagipound 68 chMuesSodpar at i on “
"R OIS Soehaied dBhits, BP0 ETSR, 5128 fu, 201 a2 s,
2L O R, 18 B A RIS 0101 61 488, 6 (0 1
pponpound as a pale yellow solid. 1HNMR(400MHz, CDCl 3)

:.2.20 (s, 3H), 4 (s, 3H), 3.62 (s, 2H), 4.91
10 MEYeIECEopIY) STEAAERAMEHIT b3 (4. 119 ppm 25 M6
(el ectrospray) mz 160 [MH WD 2005/080313
PCT/ | B2005/ 000086

Preparation 97 : (4-{[tert-Butyl(dimethyl)silylJoxy}-2,3-dichlorobenzyl)

amine
OTBDMS

HN
2 Cl

Cc
15 Prepared according to preparation 92 using amine from preparation 96 to give
the title compound as a colourless oil.
"HNMR (400MHz, CD30D) & : 0.23 (s, 6H), 1.03 (s, 9H), 3.92 (s, 2H), 6.77 (d,
1H), 7.12 (d, 1H) ppm.

20 Preparation 98 : 4-{[tert-Butyl(dimethyl)silylJoxy}-1-naphthaldehyde

O
=

OTBDMS
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97 Preparation 106:
(4- Hydr oxy- 3- net hyl phenyl )acetonitrile CH3 OH N
wee@passw f rom (4- met hoxy- 3- net hyl phenyl ) acet oPCT/IB20&5/000086
using the nmethod from 5 p®¢paration 104 to give the
title conpound as a pale yellow solid. 1HNVR(400MHz,
CDCl3) 6 : 2.25 (s, 3H), 3.65 (s, 2H), 4.98 (bs, 1 H),
6.76 (d, 1 H), 7.01 (d, 1 H, 7.07 (s, 1L H ppm M
e(f@ré’&‘frb% Qrsamch[dré-zﬂﬁﬁdMb&né&d&ﬁm@ddramgltaihe method for
( 2- Am noet hy I% 5-di met hyl phenol CH3 OH H2N CH3
prepasafian 89 to givet @tﬁletqqm@ourrd)ﬁﬁ,sar@wmsatldon 104 (0. 28g,

1 4 in n h |
HdES R =P DI Y00 118 RSB Wop P Bt B 7188 e,
1H¥, 668 (84, mTEM@ (d\ﬂmf igl 2 (R 18ndotdre(droH¥ENi 0 PaNBY ¢H)
n vacuo. e 15 r'esidue was purlfl ed by strong cation
ppraxchange resin eluting non-basic inpurities with
met hanol and then I M amonia in nethanol to give the
title conpound as a colourless oil. 1HNVR(400MHz,
Pr 399 : N-f(4- ﬁart-afcbtlahﬂ&h( iI§ifbxyR163aphthyl)niethyl
2.72-2. E} y(6. 54 eﬁsb)s ?ml—)by?'& 81‘3]23?)1 H)y]
prqm-ﬂremd-amlm%l ectrospray) mz 166 [ MrH + Preparati on
108: 4-(2- Am noet hyl) -2, 3-di get hyl phenol WO
2005/ 080313 PCT/ | 82005/ 000086 98-CH3 H3C OH H2N
Prepared fromthe nitrile [of prep?ﬁﬁion 105 using the
nmet hod of preparation

OTBDMS
Prepared according to preparation 90 using allylamine and the aldehyde from
preparation 98 to give the title compound as a yellow oil.
'"HNMR (400MHz, CDCl3) & : 0.30 (s, 6H), 1.11 (s, 9H), 1.97 (bs, 1H), 3.39 (d,
2H), 4.17 (s, 2H), 5.16 (dd, 1H), 56.25 (dd, 1H), 5.95-6.05 (m, 1H), 6.82 (d, 1H),
7.32 (d, 1H), 7.47-7.57 (m, 2H), 8.07 (d, 1H), 8.25 (d, 1H) ppm.
MS (electrospray) m/z 328 [M+H], 655 [2M+H] "

Preparation 100 : [(4-{[tert-butyl(dimethyl)silylJoxy}-1-naphthyl)methyl]
amine
NH,

OTBDMS
Prepared according to preparation 92 using amine from preparation 99 to give
the title compound as a colourless oil.
"HNMR (400MHz, CDCl3) & : 0.28 (s, 6H), 1.09 (s, 9H), 2.31 (bs, 2H), 4.24 (s,
2H), 6.80 (d, 1H), 7.27 (t, 1H), 7.46-7.55 (m, 4H), 8.00 (d, 1H), 8.25 (d, 1H).
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107 to give the title conpound as a colourless oil.
1HNMR(400MHz, CD30D) 8: 2.12 (s, 3H), 2.19 (s, 3H),
wQ2@80837H5 (m 4H), 6.55 5 (d, 1 H), 6.78 (d,PAr/H2005/000086
ppm M5 (el ectrospray) m z9166 [ MtH] + Preparati on 109:
4- (2- Ami noet hyl ) -2-nmet hyl phenol CH3 OH 10 H2N
Prepared fromthe nitrile of preparation 106 using the
nmet hod of preparation 107 to give the title conpound
as a colourless oil. 1HNVR(400MHz, CD3OD) 5: 2.15 (s,
3H), 2.60-2.64 (m 2H), 2.79-2.83 (m 2H),.6.66 (d, 1
Pridpardtiéz 10d, : 3-Hydroy ddniethyl-5Htrifipororhetid)benzamide
(el ectrospray) mz 152 [M+H + Exanples 1 - 38 The
appropriate protected al cohol 0. 075nmmol ) was
di ssolved in et hanobFa( 4ml ) thecﬂ | ution treated
with a solution of anmo uorhide l6ng, 20
0.43mmol ) in water (300 e reaction m xture was
then stirred at 50C for hour s before being all owed
to cool to roomtenperaturle. If a solid product
preci pitated the reactionQt xture was filtered and

washed. w t t han 1:.1 Db vqu
PréBaBs i HoarORmmeuiotme s Theadic adht 48 Hrathviaiine using
thé PSethb8 Qﬁtdréﬁaﬂé‘tléh WHaetoive ﬂ%‘ﬁﬁ‘é‘bé nHrhsVé‘gﬁfé &%ge solid.
the residue purified by colum 25 chronatogr
I—WMRO(AOQMHEI@DB(E)@)\& 112.98 cﬁlﬁﬁpﬁbihz{mmm)etmwcék 1]—!}38 52 (s,
l_ﬂmmma 98:2:0 to 95:5:0.5 to 90:10:1 to yield the
RR™@- product. WO 2005/ 080313 PCT/ | B2005/ 000086 99

Mé' g%rcﬂ@ghya? yﬂ/ztﬂ% |_fM)I OW ng process can be used for

the synt i's exanp esl to 38: A solution of the
appropriate prot ect ed aI cohol (2.87mml ) in nethanol

PrepabTion 102 ckevismino methulli{trfiorametulihego

resulting mxture heagped at . 40C for 16 hours. The
reaction is cooled to’rog griper&ture and filtered,
washing with a m xture of gr and

OH

Prepared from the amide of preparation 101 using the method of preparation
59 to give the title compound as a colourless solid.

"HNMR (400MHz, CD30D) & : 2.41 (s, 3H), 3.75 (s, 2H), 6.93 (s, 1H), 6.98 (s,
1H), 7.09 (s, 1H) ppm.

MS (electrospray) m/z 206 [M+H]"

Preparation 103 : 4-(Aminomethyl)-3,5-dimethylphenol

CH,

NH,

HO CH,

Prepared from 4-hydroxy-2,6-dimethylbenzonitrile using the method of
preparation 76 to give the title compound as a colourless solid.
"HNMR (400MHz, D20) 8 : 2.09 (s, 6H), 3.90 (s, 2H), 6.95 (s, 2H) ppm.
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met hanol (1:1 by volune, 3 x 10m ), nethanol (2 Xx
10m ). The solid is dried in vacuo to give the
waele®sogd1zonpound. 10 Exanple 1: PCT/IB2005/000086
2-(3-{2-[((2R) - 2- Hydr oxy- 29¢ 4- hydr oxy- 3- [ (met hyl sul f on
yl ) am no]
phenyl } et hyl ) am no] - 2- nethylpropyl}phenyl) N- (4- hydr ox
y- 3- net hoxybenzyl) acetamide OH OH N N Owe H3C CH3
O HOHNC//0 QAS\CH3 15 Preparation 18 (0.075mmol)
was di ssolved in ethanol (4ml) and the solgtion
Prepagation 14t h(4eHydrexy-28/5-dimethbphenybacetondile 16ny,
0.43mml) in water (300L). Thkg reaction mxture was
then stirred at 50C for 18 hofirs before being allowed
to cool to roomtenperature. te @dction m xture was
concentrated in vacyo and t dsi due purified by
col unmm chr omat ogr aphye ‘ ca gel eluting with
di chl or onet hane: net hanol0. 88yanmoni a 98:2:0 to
95:5:0.5t0 90:10:1 to yield the title product as a

colourless solid. 1HNWR (CDB@L'S 400MHz) 8: 1.04 (s,
1.06

A g(')_Pylhor(n sof j&bmeﬁloz(g- Zﬁ%?@gfhy )éﬁ?atoﬁtqf (Q(% é@mmol) in

dlcgf%gmgtﬁ ?\f( K%Or?lla '_Q/ai 5&3925’({ (tﬁe gtbr g)s %?cg yspéan%d 2\%IﬂQ ”é s@l’t'}tlon of

bordR #iBRASTHRIROIA1RCMGTAMBRR0R CIRI0BBE of ﬂaOﬂ\AEscﬂmtﬂre ’Gt 3mmol) The

N- 4 dr oxybi phenyl - 4-yl ) et hyl ] - 2- (.3- R
E)f())aylxgyr masystlrrped a 80°Cyfoz a furt e; 30 rrgmuées zgrga( %gn gralaually

: allovﬁ%ci E?/B(%q Hi) ﬁégﬁ‘hg‘%{}‘f’% éggé g%?i'&é_éf/eﬁ MduramrRglredction

mixture was quenched with saturated aqueous sodium bicarbonate (20ml) and
the organic phase separated. The organic phase was washed with saturated
aqueous sodium chloride (20ml), dried (sodium sulfate) and the solvent
removed in vacuo to give a pale brown solid. Purification by column
chromatography on silica gel eluting with ethyl acetate:pentane (1:4 changing to
1:2) gave the title compound as a colourless solid (0.289). '
'HNMR(400MHz, CD30D) & : 2.13 (s, 3H), 2.23 (s, 3H), 3.66 (s, 2H), 6.60 (s,
1H), 6.98 (s, 1H) ppm.

MS (electrospray) m/z 160 [M-HJ

Preparation 105 : (4-Hydroxy-2,3-dimethylphenyl)acetonitrile

CH,
H,C OH

N
A

Prepared from (4-methoxy-2,3-dimethylphenyl)acetonitrile using the method
from preparation 104 to give the title compound as a pale yellow solid.
THNMR(400MHz, CDCl3) & : 2.20 (s, 3H), 2.24 (s, 3H), 3.62 (s, 2H), 4.91 (bs,
1H), 6.64 (d, 1H), 7.03 (d, 1H) ppm.

MS (electrospray) m/z 160 {M-HJ



\ NV NV I" HCH33 0O HOHNC/ O O CH3 5

Preparation 19 (0.075mmol ) was dissol ved in ethanol
w@ 2ovi)ps@nzl t he solution treated with a sol utiPeT/mE2005/000086

amoni um fluoride (16ng, 0943mmol) in water (300L).

The reaction m xture was then stirred at 50C for 18

hours before being allowed to cool to room

tenperature. The reaction mixture was filtered and

the solid washed wi th nethanol :water (2mi, 1:1 by

volunme) to give the title 10 conpound as _a col ourl ess
Preparation H$/R(4-blydnexy 3veatbylphenylagetenitiile 0. 92 (s,

3H), 2.56 (s, 2H), 2.62-2.65 {m 2H), 2.88 (s, 3H),

3.43 (s, 2H), 4.25 (2H, d), 4.j40-4.43 (m 1 H),

6.80-6.82 (m 3H), 6.96-7.0 QH), 7.07-7.10 (m

2H), 7.14-7.18 (m , 7. 2H), 7.42-7.48 (m

4H), 8.47 (t, 1 H). ospray) mz 618

[ MtH] + Exanpl e 3: .

N- (4- Chl or 0- 2- hydr ox -2- -
Pr@pz%r@d(%pomo (g-meth%gy-%—%%?ﬁﬁ%e)any%)a(cgténzltri{(—:‘( l(.lgiﬁ)g tﬁe wgt?lgé¥rom

> I f ' yam -2
prebte o 103 10 B el FARe A B sl s "
"HRIIR(4B20A1%2, DORS 5 : LOA5 @, 3HOH3ES (¥, RHY, £983(b3, CHRH.76Q,

HNC //0 OGsS\CH3 Preparation 20 (0.075mmol ) was
1H)i €9d1 (dedH).-8Y HanBl) PRWML) and the solution treated

M%g,\%g?%%ymgﬂgg [pNi um f 1 uori de (16ng, 0.43nmol )

Preparation 107 : 4-(2-Aminoethyl)-2,5-dimethylphenol
CH,
OH

H,N
CH,

A solution of the nitrile from preparation 104 (0.28g, 1.74mmol) in ethanol
(15ml) was hydrogenated at 60psi over Raney Nickel (0.1g, 50% w/w) for 16
hours. The reaction mixture was filtered and the solvent removed in vacuo. The
residue was purified by strong cation exchange resin eluting non-basic
impurities with methanol and then 1M ammonia in methanol to give the title
compound as a colourless oil.
'HNMR(400MHz, CD30D) & : 2.11 (s, 3H), 2.19 (s, 3H), 2.63-2.67 (m, 2H),
2.72-2.76 (m, 2H), 6.54 (s, 1H), 6.81 (s, 1H) ppm.
MS (electrospray) m/z 166 [M+H]"

Preparation 108 : 4-(2-Aminoethyl)-2,3-dimethylphenol
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(300L). The reaction mxture was then stirred at 500C
for 18 hours before 5 being allowed to cool to room
W0 20vpe8@ire. The reaction mixture was filter eRCT/EB2A05/000086
washed with nethanol :water 9%2nl, 1:1 by volune) to
give the title conpound as a colourless solid.
" HNMR(400MHz, DMVMBCQd6) 5 : 0.90 (s, 3H), 0.91 (s, 3H),
2.56 (s, 2H), 2.59-2.67 (m 2H), 2.88 (s, 3H), 3.44
(s, 2H), 4.16 (s, 2H), 4.40-4.434(m 1 H), 6.76-6.81
10 (m 2H), 6.96-7.18 (m 8H), B.42 (s, 1 H. M
(el ectrospray) mz 574 [ Ms# 56 fMHH] + Exanpl e 4:
N- (4- Hydr oxy- 3, 5- di net hyl benz 2-(3-{2-[((2R) - 2- hydr
oxy- 2-{4- _
hydr oxy- 3- [ ( net hyl su,Nonyl phenyl } et hyl ) am no] - 2
-met hyl propyl } 15 phenyl)acetamde CH3 OH OH N N | _
Preparefidioneife gtrle afinceparation 195aringthepaethodof pleparation

L), ' ' h | (4ml) and the
1@2(“8@?}%6%“}{%@ (%ﬁ%né/igsclﬂrﬂqﬁfeg%noglf gmm))ni um fl uori de
1 MIBTTD JO t h i
P?nm%f govvas t hegr?lg)tq? gvrﬁ'e%r(gf GE@OCQ_%I 8#%%’?1’%?% %2? émé‘l\l;% 6.55
(B dbbs 6968308 1PEPPNB2005/ 000086 102 being al | owed to

r&. The reaction m xture was
”ﬁ%‘%@tgofpggwﬁmgﬁﬁm nmet hanol : water (2m, 1:1 by
volune) to give the title conmpound as a col ourl ess

solid. 1HNVR(400MHz, DMSCd6) 8: 0.90 (s, 3H), 0.91 (s,
2.08 (s, 6H), 2.55 (s, 5 2H), 2.62-2.65 (m 2H),

3H),

i al b d by H20),
Plergaratign 114 : a2 misfopRinPnafyldhendl o 51y 6 g1
(d, 1 H, 6.95-7.01 (m 2H), T5-7.09 (m 2H),
7.13-7.18 (m 2H), 8.28-8.31 (t} ‘1 H).

H

H,N

Prepared from the nitrile of preparation 106 using the method of preparation
107 to give the title compound as a colourless oil.

"HNMR(400MHz, CD30D) & : 2.15 (s, 3H), 2.60-2.64 (m, 2H), 2.79-2.83 (m,
2H),.6.66 (d, 1H), 6.82 (d, 1H), 6.90 (s, 1H) ppm.

MS (electrospray) m/z 152 [M+H]"*

Examples 1 - 38

The appropriate protected alcohol (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 to room temperature. If a solid product
precipitated the reaction mixture was filtered and washed with methanol-water
(2ml, 1:1 by volume) to give the title compound. If no product precipitated 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 to 95:5:0.5 to 90:10:1 to yield the title product.
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Exanpl e 5:
2-(3-{2-[((2R) - 2- Hydr oxy- 2- { 4- hydr oxy- 3-[ ( et hyl
walososnsiy 10 PCT/IB2005/000086
anmi no] phenyl } et hyl ) ami no] - 29 et hyl pr opyl } phenyl ) - N- [ (2
- hydroxy-1- naphthyl ) methyl]acetanmide OH HO H N N
jg HC CH3 O HO HNCSIi0 O~ CH3 Preparation 22
(0.075mmol ) was dissolved in ethanol (4ml) and the
solution treated with a solution of amoni um fl uori de
(16ng, 0.43mmol) in water 15 (300L). The reaction
Altarmativedy, \tas folleving process cen 59 Gséd fodthehoyuntisedisbberamples 1
r%g ng allowed to cool to roomtenperature. The
t038action mixture was concentrated in vacuo and the

A %SﬁJn@HeofptH(el éﬁpﬁgpﬁéltecg‘lﬁlo i d I QORI C(Qfsaiﬁ’ﬂahogﬂig Sr%bkﬂa%l (80mi)

gel eluting with di chl oronet hane: net hanol
is d&aed with e05obitionsoft angonian fluoridee({1d0éde28i7nh@ol) in water

(51% duc tfgg rggpclgrleg ?é&t?%%hse%%écgﬂt%gp é‘%ﬁéﬁggg e regction is
2 4 4
co?il%dsto( ﬁocﬂﬁ }—})(Eﬁ]p(ie%%ﬂ? énf!icllﬂgr, dGWéihl‘h}; %Ygﬁ ( mﬁw %% e bfWater and
mé&thamel7 (16 hynyolaie, 37x ]lQn(l)s méthdhé)l ?212{;((“117) ggél)(sgna 1|éQ1r|ed in
t, . 1 v l. {2, 7.79
Va&ﬁ’? t%_g%_t@_eg%scr%g CQ[“FP!BUH% (el (ect rospray) nmiz 590 [ M

H - 25 WD 2005/080313 PCT/ |1 B2005/ 000086 103 Exanpl e
6.

ExaartiBle] B: 2B ZRIH(2RYekpdiyx -2 - hydtosysB-Frrlet s s ratiefrino]

héﬁ%%wnewnqla FORBREr A Sy Sheresteed)
%%xy - naphthyl)nethyl]Jacetanide OH CH N N

OH

O CHa

Preparation 18 (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 to 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 to
95:5:0.5 to 90:10:1 to yield the title product as a colourless solid.

"HNMR (CD30D, 400MHz) &: 1.04 (s, 3H), 1.06 (s, 3H), 2.68-2.90 (m, 7H), 3.53
(s, 2H), 3.74 (s, 3H), 4.23 (m, 2H), 4.62 (m, 1H), 6.67 (m, 2H), 6.77 (m, 1H),
6.85 (d, 1H), 7.01-7.22 (m, 6H), 7.37 (m, 1H) ppm.

MS (electrospray) m/z 572 [M+H]*
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HOHNC / O 0// CH3 5 Preparation 23 (0.075mvl) was

di ssolved in ethanol (4nl) and the solution treated
Wowak/0803sdl ut i on of anmoni um fl uoride (16ng, OPABIBROO)000086

in water (300L). The reactioon m xture was then

stirred at 50C for 18 hours before being allowed to

cool to roomtenperature. The reaction m xture was

filtered and washed with nethanol :water (2m, 1:1 by

A A e S S S (R Gt
hydsqus?bﬂ(mat.h&@ugoasl)zgnw}gt];zi)insyl}(zﬂa@)f(rﬁnohgmggm(yguogﬁ}w
4.34 (d. . 4.40-4. . 6. , ,
P*ﬁe%?c‘%éﬁv&?m ;I)H), 7.23 (d, 1mH), 7.51 (s, 1 H. 7.58
(d, 1 H), 7.61 (d, 1 H), 8.50 (dd, 1H). 15 MBS
(el ectrospray) mz 590 [MH -, 592 [ MtH +, 1@1

Exanpl e 7:
Il \ H3C CH3

N-[ (4' - Hydtpbxybi phenyl - 3-yl ) net hyl ] - 2-
ydroxy-2-{{4

di ssal vedyi n ethanol (4m) and the solution treated
Wi t H'""a\gol ution of amonium fluoride (16ng, O0.43nmol)
in water >~300L). The reaction m xture was then

stirreéd at 50C for 18 hours before bei ng allowed to

P,gglg{aérpgd@mm?sm%@wseaissﬂmd #a&thaRBI (¥l 4R tHESolution
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 mixture was filtered
and the solid washed with methanol:water (2ml, 1:1 by volume) to give the title
compound as a colourless solid.

"HNMR(400MHz, DMSOgs) & : 0.90 (s, 3H), 0.92 (s, 3H), 2.56 (s, 2H), 2.62-2.65
(m, 2H), 2.88 (s, 3H), 3.43 (s, 2H), 4.25 (2H, d), 4.40-4.43 (m, 1H), 6.80-6.82
(m, 3H), 6.96-7.01 (m, 2H), 7.07-7.10 (m, 2H), 7.14-7.18 (m, 2H), 7.23 (d, 2H),
7.42-7.48 (m, 4H), 8.47 (t, 1H).

MS (electrospray) m/z 618 [M+H]*

Example 3: N-(4-Chloro-2-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)aminol-2-methylpropyl}

phenyl)acetamide
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5 and washed wi th nethanol :water (2m, 1:1 by vol une)
to give the title conpound as a col ourl ess solid.

WO BNMBS(3400M-Hz, DVSCd6) 8 : 0.88 (s, 3H), 0. 90PCEB2BH)G00086

2.66-2.54 (m 4H), 2.88 (#1 3H), 3.43 (s, 2H), 4.29
(d, 2H), 4.39-4.43 (m 1H), 6.79-6.82 (m 3H),

6.96-7.01 (dd, 2H), 7.07-7.17 (m 5H), 7.27-7.31 (dd,
1 H, 7.36-7.41 (m 4H), 10 8.52 (dd, 1 H ppm M
(el ectrospray) mz 618 [ MtH + Exanpl e 8Cl
N-[ (3" - Hydr oxybi phenyl - 3-yl ) net hyl ] - 2- ( 3-

2- 2R) - 2-h
ydr oxy- 2-dqu4- 15 {2 1=R

yl)am no] -2
OH \ \ VN

I) wag dicsigo i n ephanol (4@9| and the
fon treated with>&solution of ammoni um fl uori de
, 043mml) in water 20 (300L). The reaction
r\g/was then stirred at 50C for 18 hours before
bei n% Y@yed to cool to roomtenperature. The

reactd on m3*ture was filtered and washed with

A Ry R AT e

oun ess sol |
treéted With 6 dodutidii-if ardngmig@s, fludidde (268®), 0s43rBip]) iA.vesder 25

(3@;&5’ 1(l(5e vezal_c%t@sn r§5]|x|tq;rse \gag%\qrbstlrrep(%5& E,D fggA’I@?l@?guA'@ZH%f re

be@ﬂ:a;allo%e%gtozg)%z rﬁ?)segw 3’18 ré tThnggﬂ)me%fug 4g%s(fmered

anfi Midshled, wx&ifhe[tlhérhﬂ}l Wite? (Y5, A8DBY JoRETE ) tBHIOS HHEOHMS 6
105 Exanp 9:

COQIPPHD{’?-S[%F@R}’I'QSWBP%W 2-{4- hydroxy- 3-[ (net hyi sul f on
HKMRA0BMHZ, DMSOug) 5 : 0.90 (s, 3H), 0.91 (s, 3H), 2.56 (s, 2H), 2.59-2.67
(m, 2H), 2.88 (s, 3H), 3.4 (s, 2H), 4.16 (s, 2H), 4.40-4.43 (m, 1H), 6.76-6.81
(m, 2H), 6.96-7.18 (m, 8H), 8.42 (s, 1H).

MS (electrospray) m/z 574 [M-H]', 576 [M+H]*

Example 4: N-(4-Hydroxy-3,5-dimethylbenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}
phenyl)acetamide

CH

3
OH

CH,

T
O
@] i___
& ==
(@]
O
T
w
@]
2T

Preparation 21 (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
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phenyl } et hyl ) ami no] - 2- et hyl pr opyl } phenyl ) - N-[ 2- (4- hyd
roxyphenyl)-2- net hyl propyl ] acetam de OH H H H3C CH3
WORMNS/08BCG CH3 O HO OH HNC i0 5 0° CH3 Prepar ap@DIB28E/000086
(0.075mmol ) was dissol ved 102 ethanol (4nl) and the
solution treated with a solution of anmmoni um fl uoride
(16mg, 0.43mmol) in water (300L). The reaction
- mxture was then stirred at 50C for 18 hours before
beinealiiverd] {ovesl td @odm(térrip@raitumn'lfrmnmabu meixtur@avas filtered

reaction m xture d
andivehasonsaragthamolpyated 2k 1ch P Bar g ve e 8 ca”

| | h h i
comgusBiY 4 UliES SRR 20 0 S to v eid the titia
H I\NRWHQ @M@@Q@ysrem (soBHJ 0. DHINMR3KLOD0BILS, BB (S,

2H)2R52°2 064 4D. P16 (41pH)25 88 (bu2rispytialy ot ko BFLO)
4. oé@%%n ’434%14,594)7 {E@mzrﬁ%ﬂm%o 96&960'7.02;%, 2H),

7. 05—71(83 (&, 2H], Hl3 7118 0m( QH) 18.PB-8.3B(I AP ) nfz 582
[MH", 584 [I\/H-|]+ Exanpl e 10:
N- (3, 5- Di chl or o- 2- hydroxybenzyl )-N-ethyl -2-(3-{2-[ ((2R

-2

—E)A%Leiyz és{{% [“259 oxyy%rof( —r?e 4hr)}¥dsr8 f(}(on[)smeghr%l%u(;fog P]IQ nyl } e
s At e o e et
naptithy wpeihafleceianiifle Ho cNy N

OH HO
H H
N N
HO
N

“CH,

Preparation 22 (0.075mmol) was dissolved in ethanol (4mi) 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 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 to
95:5:0.5 to 90:10:1 to yield the title product as a colourless solid.

"HNMR (400MHz, DMSOgg) & : 0.86 (s, 3H), 0.87 (s, 3H), 2.46-2.68 (m, 4H),
2.90 (s, 3H), 3.40 (s, 2H), 4.41-4.47 (m, 1H), 4.63 (d, 2H), 6.83 (d, 1H), 6.94-
7.05 (m, 4H), 7.11-7.16 (m, 2H), 7.19 (s, 1H), 7.27 (t, 1H), 7.40 (t, 1H), 7.72 (d,
1H), 7.79 (d, 1H), 7.88 (d, 1H), 8.48-8.52 (bs, 1H).

MS (electrospray) m/z 590 [M- HI
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HNC //0 O~ CH3 Preparation 27 (0.075nmmol) was
di ssolved in ethanol (4m) and the solution treated
WewRly/0s03sd| uti on of anmmoni um fluoride (16ng, OPEBMEROOS)000086
in water (300L). The reacti3on m xture was then
stirred at 50C for 18 hours before 5 being allowed to
cool to roomtenperature. The reaction m xture was
filtered and washed with nethanol :water (2m, 1:1 by
ExARptT®) zﬁg &L%@Rg@%u@g-z Wﬁp@#ﬁjﬁ&%ﬁ(n@tﬁﬂhm%@ﬂf
aminolghenygietityharmidp]- 2anemymﬂdpleDlmy()2N-[(62hvdr03y =24 and
56and458(23 2H), 4.64-4.66 (m 1
”aﬁiﬂtﬁﬁ)%é“é"léggf@a‘ad 7.01-7.26 (m 7H), 7.36 (dd, 1
I\/S(electrospray) n12 637[MH] Ex I 11 _©oH 32

OH'HQ1 H3C CH3 O HO O HNC // S o)
Data 11 1 NI\/R 400|\/HZ DI\/B@IG) gH 0. 8 CH3
. 86 , .- 2H),

, 3.81 and off 3.75 (2s,

.8 S H) (s

38-4. A:Q mH1 1 4.890and 5.03 (2s, 2H),

HOG. 807(d, 1H), 6.93-7.18 (m WD 2005/ 080313
PCT/,{,B20@6/ 000086 107 9H), 7.28 and 7.33 (2t, 1 H),

7.5 z\@,lH)

Preparation 23 (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 to room temperature. The reaction mixture was filtered
and washed with methanol:water (2ml, 1:1 by volume) to give the title
compound as a colourless solid.

"HNMR (400MHz, DMSQgg) & : 0.90 (s, 3H), 0.92 (s, 3H), 2.49-2.68 (m, 4H),
2.89 (s, 3H), 3.44 (s, 2H), 4.34 (d, 2H), 4.40-4.43 (m, 1H), 6.80 (d, 1H), 6.96-
717 (m, 7H), 7.23 (d, 1H), 7.51 (s, 1H), 7.58 (d, 1H), 7.61 (d, 1H), 8.50 (dd,
1H).

MS (electrospray) m/z 590 [M-HJ, 592 IM+H]", 614 [M+Na]"

Example 7: N-[(4'-Hydroxybiphenyl-3-yl)methyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}

phenyl)acetamide
OH
H H
N N
H,C CH, 0 O
HO OH
HN\S//
O// \CHs
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7.92 and 7.74 (2d, 1 H. Ms (electrospray) mz 604
[MH 12 HNWR (400MHz, DMSCQd6) 8: 0.88 (s, 3H), 0.90
W@ 2005086813 2. 53 (s, 2H), 2.61-2.63 (m 2H), 2.B8r/{B2005/000086
3H), 3.42 (s, 2H), 4.28 (dio41 H, OH{H H 4.40-4.43
(m 2H), 6.82 (t, 1 H, 6.85 (s, 1 H, "I 6.91 (d, 1
6.95 (d, 1 H, 7.00 (d, 1 H, 7.05 (s, 1 H,
7.07-7.15 (m 4H), 7.17 (d, 1 H, 7.28 (t, 1 H,

Pre%a?’%tlHJNn I\/%@ (2 ggl?/ﬁiz%o'g)l\/s S d@s.dl@é@gt éétgapbaw)ml Z\d&ﬂ:é sptidn

tretedwith 8 sofutionz, arpmqmtan|flyo'rl69§?:§med0ti’33r§fas\|0{)éﬂwatef

(a3 Hiaion Rty Sl fen' el dagCori ol before,
belﬁb’allﬁw'ég toQ’,‘b@l tb Rforh ¥émr38i'29ture6 Thé-reablod mMixd was. fil@red
pm M5 (el ectrospray) mz + 14

anmmmh(ed@wmetmmtee(&m, 4d by volame) tO@Nﬁs{f(est
Coé‘pgg“ {Z‘ﬁﬂb ﬁ%%s Sé‘ ng §ts ElH)aH) 22485(2 ogH% m 2H),
1Hﬁ%ﬂa‘5 %O%?I—I(Z?DI\ZSQ)@ § daé (§03|4|) 421%90% 13H‘J) 2.66-8%4 ¢n, 4H),
2.88Hjs, 3H)1S. ‘(3 (s, ZH)-|)4; 29. (d82k‘|§. 4 3914.43 7(m£;41 Fd) 6. 191%) 2 (i, 3H),
6. s{%M«f %{@Oﬁg‘? 4. 1578%@0%@“ 7391*)75%1 {4 Hr, FPadl74NR, an),
8.52 (dd, 1H) ppm.

MS (electrospray) m/z 618 [M+H]"

Example 8: N-[(3'-Hydroxybiphenyl-3-yl)methyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}

phenyl)acetamide

CH

Preparation 25 (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 mixture was filtered
and washed with methanol:water (2ml, 1:1 by volume) to give the title
compound as a colourless solid.

"HNMR (400MHz, DMSOgg) & : 1.16 (s, 6H), 2.85 (s, 2H), 2.92 (s, 3H), 2.96-
3.03 (m, 2H),3.57 (s, 2H), 4.42 (s, 2H), 4.77-4.79 (m, 1H), 6.74 (d, 1H), 6.90 (d,
1H), 6.95-6.97 (m, 2H), 7.09-7.27 (m, 7H), 7.32 (t, 1H), 7.41-7.42 (m, 3H) ppm.
MS (electrospray) m/z 618 [M+H]", 6401[M+Na]", 616 [M-H["



10

15

20

{/ NO.96 (s, 3H), 2.48-2.64 (m,4H), 2.87 (s,

3H), 3.17 (q, 2H), 3.30 (s, 2H), 4.40-4.43 WO
wQe®s508B80813 PCT/ 1 B2005/ 000086 108 (m 1 H), PCBIB2(aek/000086

2H), 6.80 (d, 1 H, 6.85 (5 2H), 6.90-7.05 (m 4H),

7.16 (t, 1H), 7.18 (s, 1 H, 7.98 (t, 1 H. M

(electrospray) nmz 554 [MH 16 1HNMR (400M—|z CD30D)

8 : 1.06 (s, 3H, 1.08 (s, 3H, 2.68-2.92 (m 7H),

3.51 (s, OH2H), 4.34 (s, 2H), 464466(m1H),

6.63 N(d, 1 H, 6.78-6.79 (m 1 H, 6.86 (d, 1 H),
Example0®:- 7 (@ZZ{WRQ}Q)HydroXﬁQ?{%hMmy-B ﬂ(metmxtl;sulfonyl)ammo]

oGRS BSR R i o Bbary-f-4 VR o-
mé{r&ﬁ)r&%h&@amﬂe79 (s, 2H), 2.92 (s, 3H), 3.00 ci (d,
SH) T 351 (s, 2H). 4.18 (s. 2H), 4.77-4.80 (OH (m 1
H) | 6.89,1H),697(s 1H) 7HQ5 ci 7.18 (m

5H), 7.22]7.260(m 1 1), )

H@ 53 4.36 H1 O 469472(m0fr| H) ,
6. 74,(d, 01 H), . ,701706(m
2H) , 367 12 c- (m 2H), 7.16-7.25 (m 2H),
7.38-@739CHn 1 H)

Preparation 26 (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 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 to
95:5:0.5 to 90:10:1 to yield the title product as a colourless solid.

'HNMR (400MHz, DMSOgs) 5 : 0.91 (s, 3H), 0.92 (s, 3H), 1.11 (s, 6H), 2.56 (s,
2H), 2.64-2.66 (m, 2H), 2.89 (s, 3H), 3.15 (s, 2H), 3.35 (s, 2H), 4.42-4.45 (m,
1H), 6.65 (d, 2H), 6.81 (d, 1H), 6.94-7.03 (m, 4H), 7.07-7.14 (m, 3H), 7.18 (s,
1H), 7.60 (t, 1H).

MS (APCI) m/z 582 [M-HT, 584 [M+H]*

Example 10: ‘N-(3,5-Dichloro-2-hydroxybenzyl)-N-ethyl-2-(3-{2-[((2R)-2-
hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-
methylpropyl}phenyl)acetamide



M5 (el ectrospray) mz 610/612 [ MtH] +, 632/634
[ MtNa] +, 608/ 610 [MH 19 H ' HNWR (400MHz, DMB(Qd6) 8:

wa2mz/os13 6H), {~ N1 2.91-2.98 (m 7H), 3. 43P¢HIB2263000086

4.56 (s, 2H), 4.75-4.78 (M6 1H), 6.76 (d, 1H), 6.91

WD 2005/ 080313 PCT/ | B2005/ 000086 109 (d, 1 H), 7.04

(d, 1 H, 7.09-7.24 (m 5H), 7.30 (s, 1 H), 7.39-7.45

(m 2H), 7.85-7.87 (m 1 H, 8.13-8.15 (m 1 H ppm
e

I\/B( | ectrospray) mlz 592 [ MrH +, 614 [QWNa] +, 590

M H 20 HNMR (400MHz, DVSOde)y @®: 0.93 (Js,
3H) G458 (s, 2H), 2.65-2.56\(m ‘
ﬂzH), 4.26427H( 2H)
6,89- 6 2

3H), 0. 95
2.91 (s,

42-4.46 (m
96- 7. 01 (m

.10
0 (Mo I H,

p
632 [I\/?I-Na]+ [MH 21 1HNI\/R(4OOI\/HZ
© 0.88-0.91 (m 6H), 0.95-0.98 (m 3H),

2.5082. 63 (m  4H), 2.86 (s, 3H), 3.23-3.28 (m 2H),
3.58 ///Sd«bﬁnd 3. 72 (2s, 2H), 4.39 and 4.47 (2s, 3H),
r c'¥6.54 s, 6.61-6.67 (m 2H), 6.78 (d, {'N

Pre%darég% 5 ggﬂzgﬂ%nél wa Misshi ﬁ*nzetri'éf%-l (Zrlpul)gana .the solution

ctr ospr ay

tre&fddNayith a solution of ammonium ﬂuorlde (16mg, 043mmo|) in water

(300pL). The reaction mixture was then stirred at 50°C for 18 hours before

5 being allowed to cool to room temperature. The reaction mixture was filtered

and washed with methanolt:water (2ml, 1:1 by volume) to give the ftitle

compound as a colourless solid.

"HNMR (400MHz, CD;0D) & : 1.05-1.16 (m, 9H), 2.70-2.96 (m, 7H), 3.32 and

3.34 (2t, 2H), 3.74 and 3.83 (2s, 2H), 4.56 and 4.58 (2s, 2H), 4.64-4.66 (m, 1H),
10 6.85 (dd, 1H), 7.01-7.26 (m, 7H), 7.36 (dd, 1H).

MS (electrospray) m/z 637 [M-H]

Examples 11 to 32
' OH
N Q
HO
O
O 3
No [ Q' Data
11 THNMR (400MHz, DMSOgs) & : 0.85 (s, 3H),
oHy ‘ 0.86 (s, 3H), 2.47 (s, 3H), 2.60-2.63 (m
e O 2H), 2.84 (s, 2H), 2.88 (s, 3H), 3.61 and
OH 3.75 (2s, 2H), 4.38-4.41 (m, 1H), 4.89 and
5.03 (2s, 2H), 6.80 (d, 1H), 6.93-7.18 (m,




22 1H NWR (400 MHz, CD30D) : rotamers 8 1.16-1.25 (m
6H), 2.85-3.10 (m 10H), 3.79 OH and 3.84 (2s, 2H,
wal2@3/0s03a3 4. 63 (2s, 2H), N'3 \ 4.78-4.82 (m |P¢§/1B2005/000086
6.65-6.70 (m 2H), 6.80- {16.84 (m 2H), 6.88 (d, 1

H, 7.01 (d, 1 H, «ci 7.08-7.31 (m 4H). LRMS

(el ectrospray) : mz [MH + 590, [M+:Na]+ 612. WO

2005/ 080313 PCT/ 1 B2005/ 000086 110 23 1H NWR (400 Mz,

55 (2s, 2H), OH 2. 58
77 and 2.90 (2s, 3H) )| 79Benddd74(Z4 (s, 2H), 4.38-

3 4. 42 1H), 4.48 4 61 (25, \2H), 8.7 7eF F
80 (m (2Ln|) 2?89-6. 91 n%(e'f rog%r%yé"?}&&ﬁ[ﬁﬂﬂ

VBOO6) 87 (TOtaners) @ﬁgﬁ@%mﬁéqS?élrﬁl?aﬁg(d 1H),

03-7.06 TH 7. 13; )
ol ect r osp& ;ny) : zﬂ z 624 HMI&(&UDM}-?}"PM%@ 6(400 (’S, 3H),
D3CD): 6 = 1.32 (s, 618190 As9BH)s,2.38) (s, 22199 2SH1-28B, (m,

q
13 28 S0, b b o' (Bl

), - : , 71.17 4 T+ 2Q4\7
) NL AL 3 ppm 410%43{ Q"e H?ogéi?a@ ﬁq 6% (M)
VFH] + 618 ]+ 64@91MH]H) 185 dz.51|-1)4mnm(d 1H) 7.05

N~ ATDAWOTNOONN

%?Og”:; 501 tm 20 B, 4y, 26%7.145 3, (3 317 202,
7.28 (t, 1H), 7.36-7.40 (m, 2H) ppm.

MS (electrospray) m/z 616 [M-H]

"HNMR (400MHz, DMSOgs) & : 0.89-0.93
(m, 6H), 2.51-254 (m, 2H, partially
obscured by solvent), 2.58 (s, 2H), 2.64-

O@OH 2.69 (m, 2H), 2.92 (s, 3H), 3.62-3.66 (m,
N 2H), 3.75 (s, 2H), 4.43-4.46 (m, 1H), 4.50
and 4.56 (2s, 2H), 6.51-6.60 (m, 2H), 6.73-

7.21 (m, 8H) ppm.
MS (electrospray) m/z 568 [M+H]"

THNMR (400MHz, DMSOQgg) & : 0.90 (s, 3H),
0.96 (s, 3H), 1.30-1.50 (m, 4H), 2.40 (t, 2H),
2.46 (s, 2H), 2.60-2.65 (m, 2H), 3.89 (s,
H 3H), 2.95-3.08 (m, 2H), 3.25-3.30 (m, 2H),
{/NV\/\@ 4.40-4.44 (m, 1H), 6.62 (d, 2H), 6.81 (d,
OF 1 2H), 6.91 (d, 2H), 6.90-7.06 (m, 4H), 7.15 (t,
1H), 7.18 (s, 1H), 7.94 (t, 1H).
MS (electrospray) m/z 582 [M-H], 584
[M+H]"

" THNMR (400MHz, DMSOgg) & : 0.90 (s, 3H),

V\@L 0.96 (s, 3H), 2.48-2.64 (m .4H), 2.87 (s,
OH

3H), 3.17 (g, 2H), 3.30 (s, 2H), 4.40-4.43




wo005/88@B8 7. 25 (m 6H),

OH 3.21-3.25 (m 2H),

3.56 (s, 2H), 4.35 (s, 2H),

4.83-4.86 (dd, 1 H), 6.75-6.81 (m 3H), 6.95 (d, 1

7.28-7.36 N (m 4H), FCHB20ek5/000086

1 H ppm LRVS (Electrospr#g) : mz [ MH + 618,

[ MtNa] + 640. 26 1H NVR (400MHz, DMBQd6) 8: 0.91 (s,

3H), 0.93 (s, 3H), 2.08 (s, 6H), 2.57 (s, 2H), H3c e
OH 2.65-2.66 (m 2H), 2.89 (s, 3H, 3.38 (s, {~N

—

APCl) : mlz 570 [ MtH i

|
ZH), 4.06-4.07 )
s, 2H), 6.81 (fjl,ml E)') ("4 ﬂs}‘sgﬁ(ﬁ”?-Hl 6180 (dCHBI)66B5 (d,

7.05-7.09 (m 2H), 7.132H) ﬁ99(§1¥}05{m)4H$ ééﬁé{,sﬂ“)(%}%l(s
) ppm WD 2005/ 080313 ﬁ%,” %%R? 00086 111 ARMS

400MHz, DMBSCd6) 8:

9.90 (m 6H), 2.41-2. 7IQIS(QmIediIH)Spré\1)Qﬂ1/z(S54 BWRHI 3. 60
(m__2H) 3 75 (s 2H) A40-4 80 (m 3H) 641 {~N

16 §.59 (m 2H), 6.81-7.18 FQMMF%%OQMH\Z QD:0D)edt r%@%n(%.y%l-l)
N

m I\/S( al ectrospray)

|'c5m/'\|\)m

L 0so (o 2 a1 pHR torth 2840l R3S @

m60@w0* 8022?,1? PodY 434 @H2HR. 4564(41662(h|) 113) 863
m

. 50k 2H), 6. 81(ct dTH) 61)78é7§1(m{ 17H)236 B (7 H),

Kan( 400M%, DMBOU6) 8 W@é@?‘é?s(%): 7 299 37 M Naky: 29

MS (electrospray) m/z 574 [M-HJ, 576
[M+H]", 598 [M+Na]”

17

Cl

OH
s
« cl

THNMR (400MHz, CD30D) & : 1.12 (s, 3H),
1.13 (s, 3H), 2.79 (s, 2H), 2.92 (s, 3H), 3.00
(d, 2H), 3.51 (s, 2H), 4.18 (s, 2H), 4.77-4.80
(m, 1H), 6.89 (d, 1H), 6.97 (s, 1H), 7.05-
718 (m, 5H), 7.22-7.26 (m, 1H), 7.40 (s,
1H).

MS (electrospray) m/z 610/612 [M+H]",
608/610 [M-HJ"

18

THNMR (400MHz, CD30OD) & : 1.12 (s, 3H),
1.13 (s, 3H), 2.77-2.81 (m, 2H), 2.90 (s,
3H), 2.91-2.97 (m, 2H), 3.53 (s, 2H), 4.36
(s, 2H), 4.69-4.72 (m, 1H), 6.74 (d, 1H),
6.88 (d, 1H), 7.01-7.06 (m, 2H), 7.10-7.12
(m, 2H), 7.16-7.25 (m, 2H), 7.38-7.39 (m,
1H)

MS (electrospray) m/z 610/612 [M+H]",
632/634 [M+Na]*, 608/610 [M-H]

19

'HNMR (400MHz, DMSOgs) & : 1.12 (s, BH),
2.91-2.98 (m, 7H), 3.43 (s, 2H), 4.56 (s,
2H), 4.75-4.78 (m, 1H), 6.76 (d, 1H), 6.91




HO0.85 (s, 3H, 2.58 (m 2H), 2.62 (m 2H), off 2.89
(s, 3H, 3.41 (d, 1 H), 3.45 (d, 1 H), 3.58 (d, 2H),

wa 280331 H), 4.80 (m 1 H), 6.80- 7.20 (m RAT/H2005/000086
8.40 (d, 1 H ppm M5 (APCI0® niz 578 [ M+Na] + 30
1HNVR(400MHz, DMBSQd6) 5: 0.81 (s, 3H), 0.84 (s, 3H),
2.50 (m 2H), 2.63 (m 2H), H{~N OH 2.85 (s, 3H,
3.40 (m 2H), 3.57 (m 2H), 4.40(m 1 H, 480 (m 1

, 6.80 (d, 1 H, 6 ?d(ﬂrH)lﬂdm (a,. Q@g&m.&@ﬁwzqu(nﬂosm,

0 1 VG (AP 554
5248gM(42H? ;:EDSQD); 8((1.2 )l Cargih. ReB n4Bs(me St 85.7.67
. S, , 2.96 (s 5 0%+ 3.
oH), 3.62 (s. 2H), 4. 44?’Z‘s1%38§5h5§%%§6&%(m
PCT/ 1 B2005/ 000086 112 m eléct?asmraﬁpn{{zmgiz [k+H]", 614
6l 77-6.79 (m | H), 6]9 L 1-7.02 (m 1
. 705707 ( n,lfle" s, SOV 21y 7 207,27
20 T oo R TaBohatE, Bty s Ofes'®: 3,
[ MFH + 618, [ M+Na] + 640, 9532(sl|3l-9"\/@ 5@0@'\/"1_2!4 OD%@:? 668(m
1114 (s, 3h), 1.16 (s, 3H) 3700 Dy
(?% 62503,64. 4;1H§s 725% %26@911 1s, Bt 3146-I)(S 8%94@6427
0 . , .
7150 (s ¥h 7 52 (s,zT’ Eﬁ'g)pp‘}ngﬁ"tﬁg/éﬁa’a B, Pé%%?‘gy)
Mzl 616 6:89-6.93 (m, 2H), 6.96-7.01 (m, 3H), 7.05
" CF, (s, 1H), 7.06-7.10 (m, 1H), 7.15-7.19 (m,
2H) ppm.

MS (electrospray) m/z 610 [M+H]", 632
[M+Na]*, 608 [M-H]

21 'HNMR (400MHz, DMSOgs) & : 0.88-0.91
(m, 6H), 0.95-0.98 (m, 3H), 2.50-2.63 (m,
4H), 2.86 (s, 3H), 3.23-3.28 (m, 2H), 3.58
oH and 3.72 (2s, 2H), 4.39 and 4.47 (2s, 3H),
r 6.54 (s, 1H), 6.61-6.67 (m, 2H), 6.78 (d,
" cl 1H), 6.92-7.02 (m, 3H), 7.08 (2, 1H), 7.13-
7.15 (m, 2H) ppm.
MS (electrospray) m/z 604 [M+H]", 626
[M+Na]”

22 'H NMR (400 MHz, CD;OD) : rotamers §
1.16-1.25 (m, 6H), 2.85-3.10 (m, 10H), 3.79
oH and 3.84 (2s, 2H), 4.62 and 4.63 (2s, 2H),
H$V©/ 4.78-4.82 (m, 1H), 6.65-6.70 (m, 2H), 6.80-

6.84 (m, 2H), 6.88 (d, 1H), 7.01 (d, 1H),
7.08-7.31 (m, 4H).

LRMS (electrospray) : m/z [M+H]" 590,
[M+Na]* 612.

z—0




Exanmples 34-38 OHO J~,~ H\ N X--~\ @ H3C CH3 HO
HNC O OS \CH3 33 1HNWR(400MHz, DMSCQd6) 8: 0.95 (s,
W@RH05/08B3198 (s, 3H), 2.65-2.71 (m 4H), 2.93 (BCT/IB2003400086
3H), 4.46-4.52 (m 3H), 6.8®-6.86 (m 3H), ff i |
7.03-7.06 (m 1 H, 7.22-7.23 (m 1 H, 7.30- 7.38 (m
4H), 7.47 (d, 2H), 7.54 (d, 2H), 7.73-7.76 (m 2H),
8.96-8.99 (m 1 H ppm M5 (electrospray) mz 604

23[ MrH| + 34 THNMR(400MHz, 1%@”@%4@0 MH2D D(MSO%E% %btamers)

HBC CH3 {"IN 0.97 (s, 3 H) 63- 2
off 4H), 2.93 (s, 3H), @@0:904011( BH) 29)51 @md42543% 2H),
1 H, 6.71 (d, 2 1 200
o | ngoosé@oooéa o ???@@(T }%ﬂ) 25576 ?ﬁfom’%% and
aH, 7. : 2.60 @23 BHP A 66 aihdl'ﬁ 7Bp(ms mfa) 4.38-
(el » [ M-H] + 35 THNVR( 4 ode)
5; 0 @42 $m) 10D, 644826'74 4(611 (ng 2H),
2]q 1
ks e 4 ;‘t‘i(gmt? (éﬂl])fz’l—ﬁh_ A ﬁdéflim%) @3-6.99
7122-7.40 OH (m 5H), T.(d5-3H}¥87.06:7.66)(m,7168, ¢s13-1.18 (m,
. 2H) ppm.
LRMS (electrospray) : m/z 624 [M+H]".
24 "H NMR (400MHz, CD30D): & = 1.32 (s,

6H), 2.97 (s, 3H), 2.99 (s, 2H), 3.11-3.23
(m, 2H), 3.54 (s, 2H), 4.29-4.31 (m, 2H),
4.82-4.86 (m, 1H), 6.89-6.92 (m, 2H), 6.95
(d, 1H), 7.08 (dd, 1H), 7.17-7.24 (m, 6H),
7.29-7.35 (m, 4H), 7.46 (d, 1H) ppm.
LRMS (electrospray) : m/z [M+H]" 618,
[M+Na]* 640, [M-H] 616.

25 'H NMR (400MHz, CD30D): & = 1.33 (s,

3H), 1.34 (s, 3H), 2.98 (s, 3H), 3.01 (m, 2H),

3.21-3.25 (m, 2H), 3.56 (s, 2H), 4.35 (s,

O 2H), 4.83-4.86 (dd, 1H), 6.75-6.81 (m, 3H),
- O 6.95 (d, 1H), 7.18-7.25 (m, 6H), 7.28-7.36

(m, 4H), 7.45 (d, 1H) ppm.
LRMS (Electrospray) : m/z [M+H]" 618,
[M+Na]" 640.

26 "H NMR (400MHz, DMSOgg) & : 0.91 (s,
3H), 0.93 (s, 3H), 2.08 (s, 6H), 2.57 (s, 2H),
2.65-2.66 (m, 2H), 2.89 (s, 3H), 3.38 (s,
2H), 4.06-4.07 (m, 2H), 4.33-4.46 (m, 1H),
CH, 6.71 (s, 2H), 6.81 (d, 1H), 6.97 (d, 1H), 7.01
(d, 1H), 7.05-7.09 (m, 2H), 7.13-7.19 (m
2H), 8.28-8.31 (m, 1H) ppm.

H,C OH




7.73-7.75 (m 2H),

8.98-9.01 (m 1 H)

ppm MS

(el ectrospray) mz 604 [ MrH + 36 HNVR(400MHz, CD3QOD)

w®2003/08B1 s, 3H), 1.12 (s, 3H), 2.08 (s, 3H),PCr/BR20§3000086
3H), ,NCH3 2.70-2.97 (m 9H), 3.46-3.50 (m 2H),
4.63- 4.66 (m 1 H), 6.54 (s, 1 H, 6.8 (d, 1 H, CH
cH6.88 (s, 1 H, 7.09-7.11 (m 1 H), 7. 30 7.38 3 (m
3H) 7.61 (m 1 H, 7.66 (d, 1 H ppm
(etectrospray) mZ S570[ [ Nr8 CD30D)
8 1.05 (s, 3H), 112L 1LAFB@Z)1 g ]9 23 (s,
27 ?H), 2.70-2.97 (m 9H) ‘lemowx @Msgdﬁ)a 630 @n, 6H),
~N CH cH3 4.66 (m 1 d,
G687 (d, 1 1, | BedorTouanah). 29 (s BrabSacyn.
(m 3H 1 (m 1H - -
(e mh 3?7‘5% éHEr'M@Eum.(so'M% 3H), 6.41
%Hi( c;,;Dsoo) 8 6159)étn(2H) BH1-7.18 (m, BHl) ppF).,
s, 3 2.70-2.96
( 2H . 4.63-4.66 (m WG'PC@FW&E"%%QQ%ME’N% 256 -
(d, 2H), 6.94 (m 1 H|Ng-09 (d, 1 H, 7.30-7.38 (m
3H), 7259 (m_ 1 H. 7/64°(d, 1 H ppm W 2005/080313
28 PCT/ 1 B2005/ 000086 114 R/Br\mm@ﬂowslp,rlamﬁwei%w (m, 6H),
[ MFH] + Unl ess ot herw se st at ed eac n
carried out under a n|t h%r[é4%§8m§ ), 2.60-
o 2.67 (2H,m), 2.85 (s, 3H), 3.61 (m, 2H),
3.70 (m, 2H), 4.38-4.41 (m, 1H), 4.61 (m,
A 2H), 6.50-6.61 (m, 2H), 6.81 (d, 1H), 6.91-
7.23 (m, 7H) ppm.
MS (electrospray) m/z 568 [M+H]", 590
[M+Na]"*
29 "HNMR(400MHz, DMSOgs) & : 0.81 (s, 3H),
H 0.85 (s, 3H), 2.58 (m, 2H), 2.62 (m, 2H),
~
{ on 2.89 (s, 3H), 3.41 (d, 1H), 3.45 (d, 1H), 3.58
(d, 2H), 4.40 (m, 1H), 4.80 (m, 1H), 6.80-
7.20 (m, 11H), 8.40 (d, 1H) ppm.
MS (APCI) m/z 578 [M+Na]"
30 THNMR(400MHz, DMSOgs) 5 : 0.81 (s, 3H),
0.84 (s, 3H), 2.50 (m, 2H), 2.63 (m, 2H),
2.85 (s, 3H), 3.40 (m, 2H), 3.57 (m, 2H),
4.40 (m, 1H), 4.80 (m, 1H), 6.80 (d, 1H),
6.98 (m, 1H), 7.00 (m, 9H), 8.40 (d, 1H)
ppm.
MS (APCI) m/z 554 [M-HT
31 O 'H NMR (400MHz, CD30D): & 1.25 (s, 3H),
. O OH 1.26 (s, 3H), 2.93 (s, 2H), 2.96 (s, 3H),
N 3.07-3.09 (m, 2H), 3.62 (s, 2H), 4.44 (s,
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Examples 34888ate for a further 30

OH

HO

ZT

Q1
H,C CH,

33

'HNMR(400MHz, DMSOgs) & : 0.95 (s, 3H),
0.98 (s, 3H), 2.65-2.71 (m, 4H), 2.93 (s,
3H), 4.46-4.52 (m, 3H), 6.83-6.86 (m, 3H),
7.03-7.06 (m, 1H), 7.22-7.23 (m, 1H), 7.30-
7.38 (m, 4H), 7.47 (d, 2H), 7.54 (d, 2H),
7.73-7.76 (m, 2H), 8.96-8.99 (m, 1H) ppm.
MS (electrospray) m/z 604 [M+H]"

34

OH

"HNMR(400MHz, DMSQyg) 5 : 0.95 (s, 3H),
0.97 (s, 3H), 1.26 (s, 6H), 2.63-2.70 (m,
4H), 2.93 (s, 3H), 3.39-3.40 (m, 2H), 4.44-
4.48 (m, 1H), 6.71 (d, 2H), 6.84 (d, 1H),
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the preparations—are washed again-for 40 mnutes

bf ore commencing a 30 | sEMMHAEAOMIdZ, GPs@RY 61:d-05 (s, 3H),
i soprenaline (as internal I a t g st
ccording to the pr esen? 1%@%?}3{}% é1o|B(sst gp@ %égéss@q ’

bsponses are expressed 2ap0-21g Qﬁp@[age; 45u3i4ﬂ (rhpBH;of4 63-
e EFS resfonse. Data|for beta-2 oni s

DO5NQ8O313RCRH B2005/ 3D, Tl Bl Hb &S B, 1H)
p(r essi ng i bition 1% &y E’(f,rﬁ-%r,‘?ﬂﬁ?—??ﬁ <tnkl1,e1 m?y_ma_b.%

i nhibition OH

(m, 3H), 7.61 (m, 1H), 7.66 (d, 1H) ppm.
MS (electrospray) m/z 570 [M+H]", 569 [M-
HI

n
of
i
t
a
W
a
e
a
3
m
C
wagh¥
t

i

(
a
C
t
i
b
i
a
r
t
2
e
i

38 "THNMR(400MHz, CD30OD) & : 1.04 (s, 3H),
1.11 (s, 3H), 2.12 (s, 3H), 2.70-2.96 (m,

CH, 9H), 3.51-3.54 (m, 2H), 4.63-4.66 (m, 1H),
v\(>:OH 6.64 (d, 1H), 6.86 (d, 2H), 6.94 (m, 1H),
7.09 (d, 1H), 7.30-7.38 (m, 3H), 7.59 (m,
1H), 7.64 (d, 1H) ppm.

ZT




10

15

20

25

i nduced by isoprenaline in Curve 1. The EC50 val ue for
beta-2 agoni st according to the present invention

WO 2§08/08031D t he concentrati on of conpound requPCEIB2E/000086
produce half maxi mal effectl4 Data for beta-2 agonists
according to 5 the present invention are then
expressed as relative potency to isoprenaline defined
by the ratio (EC50 beta-2 agonist)/(EC50

tsoprematime)—ConfiT y_itag&r trg-)énﬁgsgttm?Hl]‘Lest

functional activity Bef agoni ctivity o

conpounds is confirnmed using the protocol above,
however, prior to constructing the curve to beta-2
agoni st according to 10 the present invention, the
p ' (= e 0 Sy 5 ni
UnGehRABMI0G B et isc iy abadiol g 4 nitogen
atrao$ptgasl st) which results in the case of a beta-2
medi ated effect in a rightward-shift of the test
conpound dose response curve. According to anot her
£¢gg§gﬁﬂgﬁgye, t he agoni st potency for the (32 receptor
conmpounds of the formula (1) nay al so be
TB8r=tertbutyy(dirhethyhsiblir e of the concentrati on of

conmpound according to the present invention required
IPAO'SOBWb@&O%QPf maxi mal effect (EC50) for the 132

und Preparation 10 mM 100% DMSO
TH(%F‘%‘E%F&%F%& de) stock of conpound is diluted to
s 20 Fegingleéd top dose in 4 % DMSO. This top dose is
useqCﬁé) (io struct a 10-point sem-log dilution curve,
dalns ‘*Pe DMSO. Isoprenaline (Sigma, 1-5627) was
ddused @suflesioapiard in every experinent and for control
wel l's on each plate. Data was expressed as %.
t | soprieipkdti ne response. Cell Culture 25 CHO (Chi nese
Hanst er ary) cells reconmbinantly expressing the
9 humand4&¥®etadr ener gi ¢ receptor (from Kobilka et al .,
m PNAS @diitiphé 50, 1987 and Bouvier et al., Ml
Phar macol 33: 133-139 1988 CHCh12) were grown in
Dul beccos MEM NUT M X F12 (G bco, 21331-020)
bssupp kivedtdagiel elg- No.oeriddt al bovi ne serum (Si g,
FA4135, Lot 90K8404 Exp 09/04), 2 nM gl utam ne (Sigma,

G75 , Q 8 P I 5 7,50

7o P, a7 R CRT A PRRE 18 R ot 2
agoRisitherB&F3Ihediating smooth muscle relaxation may be determined by
the measure of the effect of beta-2 adrenergic receptor stimulation on electrical

field stimulated-contraction of guinea pig trachea strips.

Guinea-pig trachea

Male, Dunkin-Hartley guinea pigs (475-525g) are killed by CO, asphyxiation
and exsanguination from the femoral artery and the trachea is isolated. Four
preparations are obtained from each animal, starting the dissection immediately
below the larynx and taking 2.5 cm length of trachea. The piece of trachea is
opened by cutting the cartilage opposite the trachealis muscle, then transverse
sections, 3-4 cartilage rings wide, are cut. The resulting strip preparations are

suspended in 5 ml organ baths using cotton threads tied through the upper and

_lower cartilage bands. The strips are equilibrated, un-tensioned, for 20 minutes
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Cells were seeded to give about 90 % confl uency for
testing. Assay Method 25 pl / well each dose of

W@ o0vposn3m was transferred into a cAVP- Fl ashpl BCE{B2)05/®0086
(NEN, SWMP004B), with 1% DVBO® as basal controls and 100
nM | soprenaline as max controls. This was diluted 1:2
by the addition of 25 pl / well PBS. Cells were
trypsinised (0.25% Si gma, T4049), washed with PBS

in 4 FAdfed KASHOR buﬂ’@d ($|gﬁiaslﬁeﬁd¢ﬂccbri’taﬁﬁmgﬁlm iirdomethacin
buf fer (NEN, SMP004B) 2I ve 1x106 cells

(s:mlsﬂsmeppur@samtmlmm Sigateed8aOhasd 1@1 uM Atenplol (Sigma

AT, hested ot 2000 oseqs Wl b 3 BiA FE BhEE appiying an

mnt%l‘l"f’@i%&% o?qglj Y p@pardtbrkGre/albvelideledifivratdNoNa further 30-

NEX- 1 pl ates were incubated at room
45tmlmptﬁSatdunrlegf\M|mCh time theararg nedensionedeta @i at 15-minute

iRl GMRBRBRLA (RANOFpals SRAPI S ik RRMUE, 47 “Handard

|soﬂﬁéth§ itemeruters doupledite a (ﬂ&lé&:dlles@@nss?st@ﬁ’i (bu@@m-demgned at
expressed as 15 % | soprenaline activity and fitted

Pflaer)nQ:OAJOWUIQ thar lemstoaing iegivbibeation. . the tlﬁﬁ@e& g %l&ﬁcted to

o8 SR ATTEEST sl 1L PR oRidhs s wrams

evEXAPRhiRGtds, D01 AT Blioy visthowOadHZ add judtivRakittd] Volthge €25 Volts
0.02 nMandSOS% Thefollovmngjtablelll yet :

coptiruousdy iiwoughent thee lenaip Slidbe @Perimentniém ngostz@anghomc

SBT3, et By Sodehnd o v

snfoth InR2&I6 /Ma0RAtch Adight is recorded. The organ baths are constantly
perfused with the above-described Krebs Ringer buffer by means of a
peristaltic pump system (pump flow rate 7.5 mi / minute) throughout the
experiment, with the exception of when a beta-2 agonist according to the
present invention is added, the pump is then stopped for the time of the
cumulative dosing to the bath and started again after maximal response is

reached for the wash-out period.

Experimental protocol for assessment of potency and efficacy

Following equilibration to EFS, the peristaltic pump is stopped and the
preparations ‘primed’ with a single dose of 300 nM isoprenaline (Sigma 15627)
to establish a 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 cumulative,
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
second curve, either to isoprenaline (as internal control) or a beta-2 agonist
according to the present invention. Beta-2 agonist responses are expressed as

percentage inhibition of the EFS response. Data for beta-2 agonist are
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CLAIM5 1. A compound of general formula (1): OHd H N

i RLRR I (CH2)n QL () 1 HO NHSQ2CH3 O wherein the
w@ aHBP803C{ =O) QL group is in the neta or para pPSI/IB2065/000086

Rl and R2 5 are independentsly sel ected fromH and

Cl-C4 alkyl, nis 0, 1 or 2 and QL is a group

selected from R3 RERARBRR4A (CHOP RS *-NR5 N R6

R6 and a group *-NR a-@-A, wherein pis 1lor 2, @Qis
noﬁn%e@‘lb fldspresin@mitisinehlas a bhtadlecdr tid h1a3<ﬂﬂal mhlbltlon

yroxygroup R8 is Hor Cl- al kyl" and Ais
mdwedpbyomur@n@lmsvnt@u@/@ vii-t hheHE @Iueyicvroéﬂe 2 agonlst

acgérd%r@l gﬁgrb‘n%;%béﬂ%m\@g tl%{é}' E4%%%&%Hﬁa§§h§# cmpound
redithl%dsﬁﬂprdlfuc@l fhale hﬁ)dmahéff@cﬂe Degth Q@t pétd-2 Qigonktts @bc%mg to
al ky ORS, SRS, hal o, CN, CF3,

th@@zmoventlcm @@qm(@xpmoas Nﬁ@p@ %n%égyﬁoprenalme
defiREY BNAhL Yot BEEL,HYES Yhddlsth/(E 5B 1soprenaline).

Confirmation of beta-2 mediated functional activity

Beta-2 agonist activity of test compounds is confirmed using the protocol
above, however, prior to constructing the curve to beta-2 agonist according to
the present invention, the preparations are pre-incubated (for a minimum of
45 minutes) with 300 nM ICI 118551 (a selective B, antagonist) which results in
the case of a beta-2 mediated effect in a rightward-shift of the test compound

dose response curve.

According to another alternative, the agonist potency for the B2 receptor
of the compounds of the formula (1) may also be determined by the measure of
the concentration of compound according to the present invention required to

produce half maximal effect (ECso) for the B2 receptor.

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

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human 2
adrenergic receptor (from Kobilka et al., PNAS 84: 46-50, 1987 and Bouvier et
al., Mol Pharmacol 33: 133-139 1988 CHOp2) were grown in Dulbeccos MEM/
NUT MIX F12 (Gibco, 21331-020) supplemented with 10 % foetal bovine serum
(Sigma, F4135, Lot 90K8404 Exp 09/04), 2 mM glutamine (Sigma, G7513),
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groups selected from OR9, halo and Cl1-C4 al kyl, WO

2005/ 080313 PCT/ 1 B2005/ 000086 119 wherein RO and R10
wae@spssizane or different and are sel ected frecT/B2005/000086

Cl-c4 alkyl and the * rept¥sent the attachnent point

to the carbonyl group; wherein the group QL is

substituted at |east with one hydroxy group; or, if

appropriate, their pharmaceutically acceptable salts

5ocﬁgg/n9|f &SN ZSigg?at@?‘bS’A]Péﬁd 1%)0L§/‘ﬁ‘ileg§ur6h1ycﬁpt$ﬁ@hfa P8833).

|at ons th A ‘conpound”according to cl

Celdwee: se€led $o givgrahgut 90NRSapfluancyfartesing.R8 i s H
CH3 or CH2CH3 and and A is naphtyl substituted by one

A hydr.oxy. ., 3. A conpound according to claim1l wherein QL
—?&—&'—é@p*NRsQZA wherein R8 is H CH3 or

t whPeifa ®
25 ﬁ"?%ﬁ &a¢h Go!sé o@c ﬁgmnB&NEé Bﬁsf&%ﬁ%t&@ Peiflaghitate

is OH and the others are the
(lerdnswoom)‘ fvatrert% S ar as babkakeentrdls andH] 0&nMeAsoprenaline

%9%@‘?&‘60 Nﬁgl@yag d%%cgip?gﬁ':% Rqdlpn ST 45 AL/ well PBS. Cells

weFé7 /1 QpSinisRat! 259, Signdd TP WagﬁearwltrRPQsagbtbe1¢@4m174)
feren

and are selected fromH or Cl

and resm&pﬁlrmdnd sicadatiombutfer AENISHIRPRAR) te aixe |1§1Q cells / ml

oIS o5 W s BT 3 S 4 oo

wePé" thBa. y3edany fRe iiddrad 1oe plt Mewau aaj@tetﬂm slwfﬁaro(NEN
fferent and are sel ect egzsfro

SWB)@M&IH@FQO 180, mpr ol FAME QNE‘NeH@( i3Q>X arp@p{aées were
incabafa af At thhpldrature for a further 2 hours. The amount of ™2°I-cAMP

bound to the Flashplate® was quantified using a Topcount NXT (Packard),
normal counting efficiency for 1 minute. Dose-response data was expressed as

% Isoprenaline activity and fitted using a four parameter sigmoid fit.

It has thus been found that the compounds of formula (1) according to the
present invention that are illustrated in examples 1 to 38 above show a f2
cAMP ECs, between 0.02 nM and 3.03 nM. The following table illustrate the

activity of the compounds of the invention:

Example ECso (nM)
1 0.03
2 0.24
3 0.02
6 0.16
7 0.26
9 0.45
13 0.08
15 0.09
20 0.29




10

15

5. A conpound according to claiml wherein QL is a
group *-NR 8 2-A, wherein 5 R8 is H CH3 or CH2CH3
w@eahsM8i383 a group R3 R4 R5 R7 R6 wherei n one PET/H005/000086
R4, R5, R6 and R7 is phenyli8substituted by OH and the
others are H 6. A conpound according to any one of
clains 1 to 5 wherein Q@ is -CH2-, - 10 (CH2) 2-,
-(CH2)3-, (C(CRB)2)-, (CH2)4- or -(CH(CH2OH))-. 7. A
ciS und accordlngto claim6 wherein Q@ is -CH2-. 8.
ound according to claiml wherein QL is R3 R4
*N I H#R5 R6 wherein one of R3, R4, R5 and R6 is
1. BHtamgothé of geherat femaul&l(1t5 9. A conpound accordi ng
to claiml wherein QL is WO 2005/ 080313
PCT/ 1 B2005/Q000086 121 R3 R4 R5 *-N R6 wherein one
of R3, R4, alilpl R6 is OH and the others are H 10.
o any one of clainms I to 10
yl and R2 |s Cl-C4 al kyl .

@- (eitp) @lnﬁ?flsH
2. A conpound a ordlné 0

NHSO,CH, ©

wherein the (CH.)-C(=0)Q" group is in the meta or para position, R' and R®
are independently selected from H and C4+-C4 alkyl, nis 0, 1 or 2 and Q'is a

group selected from:

et

and a group *.NR®-Q?-A, wherein p is 1 or 2, Q? is a C4-C4 alkylene optionally
substituted with one hydroxy group, R® is H or C4-Cy4 alkyl and A is pyridyl
optionally substituted with OH, C3-C; cycloalkyl optionally substituted with OH,

or a group
R3 R4
R3
R5
R4
6
R5 or R7 R
wherein R3, R4, R5, R® and R’ are the same or different and are selected from
H, C4+Cs alkyl, OR®, SR% halo, CN, CF; OCFs; COOR’ SO,NR°R",

CONR®R"’, NR°R'®, NHCOR" and phenyl optionally substituted with 1 to 3
groups selected from OR?, halo and C+-C; alkyl,
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13. The (R R)-stereoi soner of a conpound according to
any one of clains 1 to 12. 14. A conpound accordi ng

wa eooangosahe of claiml to 13 wherein the (CH2)PCET/IE2005/000086
C(=0 QL group is in the nmet® position. 15. A conpound
according to claiml selected fromthe group
consisting of 2-(3-{2-[((2 R)-2-Hyd roxy-2-{4-hyd
r oxy- 3-

whpi%‘f nﬁag@awm b%w&&e%t%m)a@méctadmrﬁﬂ BF €-Cs

r oxy- 3- net hoxybenzyl ) acet am de;
alkiiSanid fhed* rapresent the attachment pomt to the carbonyl group;

ydr oxybi phenyl - 4-yl)met hyl ]-2-(3-{2-[ ((2R) - 2- hydr oxy- 2

whptefa i GE3HR G SURSTPEI R SRSy PRR VBT ZRE 1 pr o
pyl } phenyl ) acet am de;
or, ’\ﬁf( épﬁ?ﬂéﬁfa@e 2 theielrgharheizeuticallr E3cégtabld 2R3)ts2-ahybrolgpmers,

r oxy

taL{tQm@r&l)ﬂOé\(ﬁt%ﬁylWﬁlﬁU]aﬁﬁ@ﬂﬁ tt@rwfl ) ani no] - 2- et hyl pro
pyl } phenyl ) acet am de;

2. {x‘%@ﬁﬁhﬁ@é#&ﬂf@’%ﬂn} 1%NI§é’1'e{r?d1 & %@roap BWR®-Q%-A, wherein

R°[i€ Fe1OHd suCHoOK, i anef Aliengbhist bybstiduiedd}y arerbydpxpyr o
pyl }phenyl )acet amde; 2-(3-{2-[((2 R -2-Hyd
-3- . . . " .
3. PoRmRgw ALERFIM A ﬂamﬂew?'}eén Q15 2P~ MR pyierein
RORY L RASIY %Q%EH%%\ dAj

hydr oxy= acet am de; WO 2005/ 080313
PCT/ | B2005/ 000086 122 (3 {2-]((2R) - 2- Hyd

[ t hylgal f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro
pyl } p henyl)acetam de; N [(3' -Hyd
r oxybi phenyl - I)msthyl] 2 (3-{2-[((2R) - 2- hyd
wHed¥r 8né HffiRY R X2, R° and R’ is OH and the others are the same or

t hyl sul f on no] phen £-.met hyl
dll%ﬁ;ppb@@ﬁiymeaé@lye&iﬁcglgom 2[14( 35{- 4[% 0‘%‘@ e, CFY, OCFs,
2?\1%3 ROROXNPR 10 d at leagt 2 fR3toR7are
S(? met hyl su onyI )am no] pheny(PEfet rovdgm anoeag rrE?t hyl pro
qgml}qohenyl) N-[2-(4 10
ydr oxyphenyl ) - 2- met hyl propyl ] acet am de; N-(3, 5 Dich

whesRin B2 Gz VB e <shn REHIATEN] P Shiegis o Hor CrrCy

ﬁh_enyl }et hyl ) am no] - 2- et hyl pr opyl }phenyl ) acet am de;

4. A compound according to claim 3 wherein Q' is a group *-NH-Q*A and A is
a group

R3 R4
RS

R7 . R6



2-(3-{2-[((2 R -2-Hyd roxy-2-{4-hyd roxy- 3-

[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro
w@doppsmsny| ) - N-[ (6 15 hydroxy-1 PCT/IB2005/000086

-napht hyl )met hyl ] -N-net hyl 8eta md e; N[(2'-Hyd

roxybi phenyl - 3-yl)net hyl ] -2-(3-{2-[ ((2R) - 2- hyd

roxy-2-{4-hyd roxy- 3-

[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro

| Racet & 2 I th
wh%&in} BEEd'Brfoli((y Ig ?’(ﬁ ?\‘{QS a[ng" ?61%?3& 5Té4 6dle|g§/ c?rrg| qusualrr;]e or

dlﬁ@bnharmk are-l)se}&qteci-fmm(eﬂriwqrrbhé}m }O@HQ—CQ'@ SCHs, halo, CFs,

i met hyl t.hanesul f onam de;
ochaEopkef ttieagt LOF At K. S Sl BRY oy 5.
[ (et hyl sul f onyl ) ami no] phenyl } et h?ll ) am no] - 2- net hyl pro
mb&r@@anmlécd&dlﬂg&écldﬁmd*r wnepbiary | jsbatsdpet BRI G, wherein
F&:e@{z [EJ(H;&)AM roxy-2-{4-hyd roxy-3 25
5 I[S( g B AMERYI } et hyl ) am no] - 2- et hyl pro
pyl }phenyl )-N-[2-(4- hydroxyphenyl)ethyl]acetan de;
N (2- Chgr o-4- hyd roxybenzyl ) -2-(3-{2-[((2R)-2-hyd
QXY-27{4-hyd roxy- 3-
[ (yet Ryl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
py/} pRen | pacetamide N-(3, 5-Dichlo ro-4-hyd
roxybenzyl)-2-(3-{2-[((2 R)-2-hyd roxy-2-{4-hyd roxy-3

sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro
|d3(7l } phehyl ) acet ami de; N-(2, 3-Di chl oro-4-hyd
roxybenzyl)-2-(3-{2-[((2R)-2-hyd roxy-2-{4-hyd roxy- 3-

Wh%éﬁl[}l Bﬂé@%j %yé};_ egﬁgj %egé&ﬁgg%%@fﬂt@mby%ﬁ%dw{h@&hers

arel¢T/ 1 B2005/ 000086 123 2-(3-{2-[((2 R -2-Hyd
roxy-2-{4-hyd roxy- 3-

B(g(?'%gé:d;g l)e{q%g%/cltlégrpﬂ%yggg%f}ééﬁé )1atrg %here bh is -rC?i - -

10 (CH{}%“@@%“@% hASSC S5or - GrGriGRIL(2 R-2-H b vd

[ (et hyl sul fonyl ) am no] phenyl } et h¥l ) am no] - 2- net hyl pro
7. pdohmimd dederfiidg tbyatkinod yieréir Qf Isuditbaet hyl
) benzyl ] acet am de; N-(2- Ch Tor o- 4- hyd roxybe

8. Rggyg@qun COI%I-H 3to{c%alin( h@re% Hyd roxy-2-{4-hyd

[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pro

pyl } phenyl )aget am de; N (2- Chl or o- 4- hyd

roxybenzyl ) 2- ( 3- 22- [ ((2R) - 2-hyd roxy-2-{4-hyd roxy-3
R

*—N
H
R5
R® ., wherein one of Rs, R4, Rs and Rg is OH and the

others are H.

15 9. A compound according to claim 1 wherein Q'is
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[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro
w@iokpssny| ) - N- net hyl acet ami de; N-(3-Fl u or orGFIB2d05/000086

roxybenzyl)-2-(3-{2-[((2 R212- hyd roxy-2-{4- hyd

roxy- 3-

[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro

pyl } phenyl)-N et hyl acet am de; 15

N-[ (255 Hydrgxybi phenyl - 2-yl ) met hyl ]-2-(3-{2-[((2R) - 2-h

c2

ydro -{4- hydr oxy- 3-
[ (et hykstd| f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pro
pyl }r )acetam de; N[ (3 -Hyd

. Foxybiy 41 2Ry ) met hyl |- 2- (3-{2-[ ((2R) - 2- hydr oxy- 2-{

—2Npyd 3-
ret-Hyl sul*Renyl ) ami no henybt h ' t byl pr.o
oyl } phenyl ) acet amvﬂie,re;r&opg_ 3{3, y&)aﬁ}) N %(5”% B PER the
othePX ¥re Ho- di met hyl benzyl ) -2-(3-{2-[ ((2R) - 2- hydr oxy-2-{4
-hyd roxy-3 20
[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyl pr o
10p/§\| qosRRend asedrdiidie; anwoe-q%ﬁlm@] t0 [0 Whgrejn R™is'H or C4-
- [ 522~ [A 2 - (7- hydr oxy- 3, 4- di hydr oi soqui nol i n
C‘*?W?Réﬁgﬁ?%z%é%‘&% hyl ] phenyl }-1. 1
dinethylethyl)anino]ethyl}phenyl)nethanesulfonani%e;
11 \A (GniysUraxaedording tR)cldim 11 wherein R" is H or CHs and R* is CHa.
- hydroxy-2-[ (2-{3-[ 2- (5- hydroxy- 3, 4-di hydr oi soqui nol i n

- 25 2(1 -yi)-2- t.hyl 1}-1,
12%@"@@@@%&%%%%&1 i%ﬁ@\%‘%ﬁ%ﬁénesul f onami de;
2-(3-{2-[((2R) - 2- Hyd roxy-2-{4-hyd roxy- 3-
t ' | ' { i
13i[o ng? é%ﬁﬁ%&@@%{:@%&oﬂg} SapYl@bBYb MY fPAnY ofel SIS 1 to

12hydr oxy- 1- phenyl et hyl ] acet am de; 30
2-(3-{2-[((2R) - 2- Hydr oxy- 2- { 4- hydr oxy- 3-

1 4%%”%%%@:#5{ %{A&ﬁg %gLR{J eorWeI })?tcwl}n) qnﬂon % '@ﬁé’%ﬁ#%é’ r(%Hz)n-

C(h(g)#@b Youkr Bhe mé eidis Inbeitdiham de; WO 2005/ 080313
PCT/ | B2005/ 000086 124 N-[(3' - Hyd

roxybi phenyl - 4-yl ) net hyl ]-2-(3-{2- 2R) - 2- hydr oxy- 2-
Y [gqgn%accor)éin)g to clg/irr]l 1 segect({)d fr[o(rrg the) groupyconsiglting éf

154
I ) | } et hyl ' - 2- et hyl
AR LIS e v 2 e
[(rﬂ;@ﬁyﬂgUﬁbﬁﬂ%dmmm}ﬁﬁemt}bww)a%iﬁﬂ-ziﬁéthymﬁ)pﬁ}ﬂhﬁdwbw-(& {
- hydr oxy- 3-

hYP(Q?%’t%W%tUPXWZyaWQ@FB%nyI }et hyl ) ami no] - 2- net hyl pro

! ) L Ae:
N B R S N B 21 B Yoy B iR
[(n@éﬁly%u{féni?l?’aiﬁmym%nyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;

nmet hyl sul f onyl) am no] phenyl } et hh/la am nog - 2-met hyl pro
N- @z%-hy@@xybenzyl)—2—(g—{2—[¥(2 )-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino}-2-methylpropyl}phenyl)acetamide;
N-(4-Hydroxy-3,5-dimethylbenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-[(2-
hydroxy-1-naphthyl)methyl]acetamide;
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3-{2-[((2R) - 2- Hyd roxy-2-{4-hyd roxy- 3-
[ (et hyl sul f onyl ) am no] phenyl }et hyl ) am no] - 2- net hyl pro
W(pydo}s/()%sﬂsz (4- hydroxyphenyl) - 2- net hyl propyl | bECZEBR0ER100086
122

N— [ (4" - Hydr oxybi phenyl - 3-yl ) net hyl ]-3-{2-[ ((2R) - 2- hydr
oxy- 2-{ 4- hydr oxy- 3-
[ (et hyl sul f onyl ) ami no] phenyl }ethyl)am no] - 2- met hyl pro

@A{%&%m@ﬁ’?‘ggxy'z{é%ydrox | pheny! ) et hyl ] - 3-{ 2- [)%
[(n@tmmlfm)wg)amqtﬂphgn{yl}zﬁtpylﬁmmo] -2- methylpropyl}phenyl [(6-

hy%@w% % giell)ag_ng t&ﬁ hp&gnyl }ethyl)am no] - 2- met hyl pro
N-[(@W&o%ﬁ%ﬁ%ﬁﬂﬂﬁhﬁéhﬂg) 18282 @2 RE-2LH (R BXy-2-{Aylslydroxy-3-
[(nTe(fhmsmidns'l)aquphanyl}ﬁimh@nmq]e&—mﬁtwmcm}pbem)@mtg%de

N-RE SRR e I G U2 R) A drasy 2 drans-
[(nie)twrsumyl)lan%@phbuyl}ahq?am}nd]k:{-ardmylpmbw}mengr)a@ethm.de
2- (El?{[(z?[égﬂ%gﬁm&%{@@ﬁdww%et hyl J-2-(3-{2-[((2R) -2-h
e Rr T P R e armin gl T URroRPhem D4
hycﬂh()')( iﬁ%m)y? st ipRdsie ace&aﬁnilrié

@dé @I%i%&%@%nyl N—ethyl 2t(%y{|2] -( éFg) 2 ilyd 0 8125 4 %_ygroxy-
L e P N Rl R LT U el
2-(BARYf R‘)4} Hydirosoyy2-84- hydrebdyyﬂ-sul fonyl) am no]
[(rrfq‘%ﬁﬁgﬁwﬂ%nﬁé“wﬁgny oS ha et A B b ey B
hym:g[ 831 g&?&%ﬁﬁ%ﬂg@‘;ﬂy ef’thé&é@HB’é] 2- (3 {2 [((2R)-2-h
N-[(2 ﬁﬂtfd\wkﬁbibﬁewlé)- siyned] W29 4((BR)j2ahydroky2-{fehigropy 3-
RSttt st
- ngg@sgg;g i y(ﬁ‘d& o0 XBITHRBLIRIEENY-, of-Bifl Tk Aqlindiin-

} pheny
Z(ﬁﬂ)aylbrﬁw(ﬂelthwpheoy@dsi{l on including a conpound of the

dur{aé’trhaueam%iegfamﬁiq%"%ﬁybe beagrdidiiids vo

2 GO Rs s s cerved o
[(methglsuborsy!) aemoo}prmmyh}emy@amlnah%memgmroaﬂ}phewb)ﬁiddéf(d—
BB ney DAYREORAEERt  cal |y acceptabl e sal t. derived

2- (RPN ERILIBARSY -2 HyaFGGLs- For use
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-[2-(4-
hydroxyphenyl)ethyllacetamide;
N-(2-Chloro-4-hydroxybenzyl)-2-(3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide
N-(3,5-Dichloro-4-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;
N-(2,3-Dichloro-4-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyliphenyl)acetamide ;
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5 as a nedi canent. 23. A conpound of the fornmula (1)

as described in any one of clains 1 to 20 or a
w@basossenti cal |y acceptable salt, derived formpeDIB2005/000086

conposition thereof, for us in the treatnent of

di seases, disorders, and conditions in which the 02

receptor is involved. 10 24. A conpound of the

formul a (1) as described in any one of clains 1 to 20

9. (g {gégzﬁz s, ?ﬂegyd@%g%ot abl e salt, derived form

ruse in the treat ment of
[(n\@tﬁ)ﬂgﬂ&myl)dnﬁm]ﬂheayl}@thgll)amlrm]{z -oveshydpiopytipbenylpii-f(he -
consi stin st hma of what ever type,

hY%PP%W@PhtBY')fﬁﬁféfg’gééﬁfé’ﬁ‘@e lin particular asthma 15
2 (gl'{gt (Qﬁgg ng@,%&x_sze Aﬁﬁg&%ng@m the group consisting of

on-atopi c’asthma, allergic asthng,
[(rr@tl@gtlmdfdwyb)auhna]lphng}aMl)atrmb] ~2stetinpramyfpbanl)-N-{3-

t I th th t
Py Gt Gy W IRUPBIG: o di ot ur bances.
N-@XERIS! u%;gg@ﬁgg;e zgﬂw:&hﬁm -ENY- [)((’ZWPZIWdr&@ﬁQI{ﬂS\ydroxy-&

ssenti al unknown or I napparent cause

[(nredhylablégriyt) aasnn}menm}emyhamnmo]a%mﬂfbylpr@vﬂwgewa@@ﬁigmlde

N-EECRR-CRro e At G2 Bl Sk ae A 68 v,
[(n%éiﬁ?%l‘f xﬁn)%%lha}bheﬁwéﬁ@l JBMhiRSIC2-BidtayIprdpymghenyl)-N-

protozoal’,” or viral “rnféction, non-allergic asthma,
methglapétamidast hma, wheezy i nf ant syndrorre and

g{ gﬁ’ﬂﬁh &MW&Q‘?SWB%@ é%[@é'g?g' Ir?xy—2 {hydroy-3 Fway's
ni%r?]cﬁyl%&iﬁérﬁﬁ)bm|ﬁ8ﬁ)i@mﬂéﬂﬁﬂﬂ)&m|n@]bMéthylpV@)Q}phenyl) -N-

ammat'ory ai rways ‘di seases of whatever type,
meihylacetgynidepr pat hogenesis, in particular an

e oty SRR S O 2 PRI HiRalobv
[(nV@h?@Qﬁé@ﬁ%ﬁoﬁfﬁ@dyﬁ%ﬂ%Yaﬂﬂﬁ@ﬁﬁ-métﬂ?lp@@:»yl)fmwmw)acaamlde;

pneunoni a, hrohi c obstructi ve z ul nonary di seas

N-((@EﬁwrOXYE@PBth%M)mﬁihMIb‘&(%{Rr Fo-dhyHeny 13- é4 “Rydroxy-3-
(B TRRE B e aR RS Beregmice
N-'(M-I%M%)@L@,'Gedinwn@;@b@ﬁ.@jrl)LQ—(al{QWR)QQBWm&yQGW hydioky—B—
[(methylsulfonyl)amino]phenyl}ethyl)amino}-2-methylpropyl}phenyl)acetamide;
N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[(2-{3-[2-(7-hydroxy-3,4-dihydroisoquinolin-
2(1H)-yl)-2-oxoethyl]phenyl}-1,1-
dimethylethyl)amino]ethyl}phenyl)methanesulfonamide;
N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[(2-{3-[2-(5-hydroxy-3,4-dihydroisoquinolin-
2(1H)-yl)-2-oxoethyl]phenyl}-1,1-
dimethylethyl)amino]ethyl}phenyl)methanesulfonamide;
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-

- [(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-[(1R)-2-

hydroxy-1-phenylethyljacetamide;

2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-[(15)-2-
hydroxy-1-phenylethyllacetamide;
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5 respiratory distress syndrone (ARDS), exacerbation
of airways hyper- reactivity consequent to other drug

wo b@sagopiand ai rways di sease that is associ at BCT/¥B2065/000086
pul monary hypertension, bi®nchitis of whatever type,
eti ol ogy, or pathogenesis, in particular bronchitis
that is a nmenber selected fromthe group consisting of
acute 10 bronchitis, acute |laryngotracheal

MBS AR R RN BRI REAHIEIGL2-f4-hydroxy-3-
[(mk?lttﬁﬁsuhlfdmyﬁt arrfhsds]bhahyl}lethylgmnmoﬂ-QSmemydpmpyi}pleenyl)acetamlde
roncnitil.s S O OCC

N7 SRR e A ﬁ& ﬁyﬁ%ﬁé%i?cﬁaé)s% Bt fydroxy-3-
[(rde%ﬁéMLoré@neSI@Bﬁ gétﬁ |a°m a m@%monchﬁoggggg??l%égg%?hde
N-[¢4" n%ydrl exytsglhemtlddylbmethyl]#ﬂe{@f (2)- %@yégwwmdroxy-&

C I N | C r ect ron |l ecta
(b RN OROAN GBI i AR S R APR BB

b hi ect d

S PR O R o o e le of . compound
(nm”thylkndfcfrtyl)anhaol(t)h)enyﬁ;ethyk)@lnlrwé@ metryhgropys-Ni2-¢4-ai ns

| to 20 ticall t abl I't,
hydrany Rz Ry DR R 1oy oot or e

@@Myr&%kwlsh@ﬁy@ 91')M@tﬂwva al @Rﬁi—r@a%mt {?wdvmtws-

use of aconp thefo
[(ntwbyisulﬁyw)amla@}ph@n @fhyk)amlrmiQ metlwlm@pw bgnzamide;

SRRSO SrluheBR AR el A2 SR 2B osp-i4-hytigey-3-
[(ﬂé?ﬁylk@l%ﬁﬂ)%%l ]weﬁp?éwsamﬁ&)] zimmﬂsrro‘pyx}a@dzamxde
conditions selected fromthe rouE«as descri bed in

N-E+ i Hy depxy 273-dimetivirierol ethyllat-fR-HI 21312 yiowmi - {4-hydroxy-3-

t<m%%@{4%$¢ﬁ€;%¢a e DRV iy BRB BRI R,
C{(’(QW)@HY@(@@%—{@-&QQﬁym(MeﬂiﬁQﬂf&%@&ﬁnoIb%énW}eMQam|no
or mul a as described in any one of clains 1l to 2

I- Zdnemy!moayli-é\hﬁﬁ-fﬁabmoma -methidehgivistiybenzamidg.i ved

1oL R e AT 850502 P2 DL PR et -5
[(mseﬁhﬂ@uﬁ%ﬁc{eﬁhb{)@e@zﬁémyﬁamﬁgq—nmlsylpmpyn}%m acfétamlde
17¢ MhﬁﬁhHéyc(r@xyta@b@mdﬁwgl)m@thyll -(3-{2-{((2R)-2- hydroxy-2 {4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl} phenyl)acetamide.
18. 2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]
phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-[2-(4-hydroxyphenyl)-2-
methylpropyl]acetamide

19. N-[(3"-Hydroxybiphenyl-3-yl)methyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl} phenyl)acetamide
20. N-(3,5-Dichloro-2-hydroxybenzyl)-N-ethyl-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-
methylpropyl}phenyl)acetamide

21. A pharmaceutical composition including a compound of the formula (1) as

described in any one of claims 1 to 20 or a pharmaceutically acceptable salt or
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any one of claims 1 to 20, said process conprising the

follow ng steps: (a) coupling an acid of fornmula (2):
W@0058803N (2) (cH2)n OH R R2 HO NHSO2Me  wheP&li/IB2mis5/000086

R2 and n are as defined ini¥laiml, 10 with an am ne

of formula NR8-Q2-A (3), R3 RIR RR RB R4 *-NR3 HN

R4 (3"), or R6 (3"), wherein R3to R6, R8, 2 and A

are as defined in claiml1, (b) isolating said

deRPEPORA. Herbf, Mdgthdy wiB0 cubtdhAgephafrficélitfeally innocuous

preparation of ‘a conpound of formula (1) according to
extibiesttaand/orwddities. RL and R2 are nmethyl and n is 1,
said process conprising the follow ng steps (a)

reactin opn 0 . ) :
2280 GO BBER (T UpShre in SRy ol g 20 o
a fainaseetically accdptatife shiit, défiveahfbrposecdrnpbsisioatthereof, for use
organi c am ne base or other netal salt,, with a
asgumeglifiamnenti ne of fornula NHR8- Q@-A (3), R3
23. A compound of the formula (1) as described in any one of claims 1 to 20 or
a pharmaceutically acceptable salt, derived form or composition thereof, for use

in the treatment of diseases, disorders, and conditions in which the B2 receptor

is involved.

24. A compound of the formula (1) as described in any one of claims 1 to 20 or
a pharmaceutically acceptable salt, derived form 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 asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, 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
asthma, cold air induced asthma, occupational asthma, infective asthma
caused by bacterial, fungal, protozoal, or viral infection, non-allergic

asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,

e chronic or acute bronchoconstriction, chronic bronchitis, small airways

obstruction, and emphysema,

e obstructive or inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways

disease that is a member selected from the group consisting of chronic
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RBR4 RBR4 (CHN)p RS HR5 HNR6 (3'), or R6 (3")
5 in the presence of a conventional coupling agent

WG owh/08813L- ( 3- di met hyl am nopr opyl ) - 3- et hyl car PoOiB2095d®0086
hydrochl ori de or dicycl oh&6yl carbodiimde in a
sui tabl e sol vent such as pyridine dinethylformam de
and di net hyl acetam de optionally in the presence of an
organi ¢ base and an additive in order to obtain said

CO”E@QMpﬁﬂlchémhwlélbhrth; étbétrMﬁh@'p@ﬂmﬁﬂaﬁﬁdldease (COPD),
conpound of fornmula (1 process according t
cl alGRBO el dngldgs c@%‘@@!mob@ﬂdﬁléﬁnml’émpﬂ@w |€§nphysema or

(2o PVEBRe el ABaCR, G5 esfoRRT I GDRIRE BoPD, that is
I s dhafdtedizedrbK ifadeibl@otprogieskive ahwalygaobstrastiome adult

or other netal salts, in the Sresence of a suitable
sol vesRiraiephdisiresstsyassome) BR $Hee>sﬁﬂ9rb%mrbpf Avays hyper-

t he (21 ARAD SbaAeRtld B dihhd oy i ai%ap8!disdisimnat is

hydr oxi on or pal ium car

pr oesssciatezbwith puilrmonatydiypedtensioer e sai d conpound of

formula (22) is 20 obtained by by reacting a conpound

of formula (23) WD 2005/ 080313 PCT/ 1 B2005/ 000086, 129
prorN;hltlsa()cg‘ )@y hatgivark fype, cetiology, or patgogenesgs in particular

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,
o acute lung injury,

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

bronchiectasis and follicular bronchiectasis.

25 The use of a compound of the formula (1) as described in any one of claims
1 to 20 or of a pharmaceutically acceptable salt, derived form or composition

thereof, for the manufacture of a drug having a 2 agonist activity.

26. The use of a compound of the formula (1) as described in any one of claims
1 to 20 or of a pharmaceutically acceptable salt, solvate or composition thereof,
for the manufacture of a drug for the treatment of diseases, disorders, and

conditions selected from the group as described in claim 24.

27. A method of treatment of a mammal, including a human being, with a 2

agonist including treating said mammal with an effective amount of a compound
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15

NHSO2Me (23) with MOH wherein Mis selected from Na,
or UK, optionally in the presence of a suitable
W@ i03esi31z3uch as propionitrile, tetrahydrof unaPCDIB2005/000086
di oxane. 5 33. A process at¥ording to claim 32 wherein
said compound of formula (23) is obtained by
deprotecting a conpound of formula (24) OIBDMsS H N
Jcll 5K1CQ2 -cl-C4al kyl NHSO2Me (24) using a
of dépr fraatia nd ) agerdessubbd ain tayrahat ol gimsi dnto 20 or with a
fluoride, HF or riethylammne trihydrofl uorjde i
Ph?HBaB?‘é%“éW@C&?Pté‘bi%F%lgb%é'V§6FQ@HPFWHIP%E'OWWGFGOP
propionitrile. 34. A process according to claim 33
28MACKTRitb P abEoreiiiPRHadine 26! Whand ﬁ‘\e(cﬁéé]aéé di8drdef ¢ CbRdition is
a conpound of fornula H2N o- Cl- C4al ky H3C CH3 O 15
selgictéd troovtnsognodiparfs desanibed iMCIsb®i2#.080313
PCT/ 1 B2005/ 000086 130 OIBDM5S Br OHNC S ,CH3 OO

25, o SRS TR RboeBLAEh SaFRNARL gL GhuTE () accoran to

ang@RicoBt dlainE1 t620PEEI frobéss cothpaing thOMGlolGStemnd

optionally in the presence of a base such as sodium
(ahgeiligerarcacisfdeenulpdlissi um hydr ogen 5 car bonat e,

Hunig's b or triethylam ne, at a tenperature
bet ween 50C angy 150C for 12 to 36 hours.

N )
CH
Rm‘ ot

HO
O
NHSO,Me
wherein R', R? and n are as defined in claim 1,
with an amine of formula NR®-Q%A (3),
R3
2
Rt R Ro "
|
*—N
R3
HN R®
R4 (3:), or RG (3::),

wherein R® to R®, R%, Q? and A are as defined in claim 1,
(b) isolating said compound of formula (1).

30. A process for the preparation of a compound of formula (1) according to

claim 1 wherein R' and R? are methyl and n is 1, said process comprising the
following steps

(a) reacting a compound of formula (21)
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35. Conbi nati on of a conpound according to any one of
clains 1 to 20 wwth other therapeutic agent(s)
w@edososww from (a) 5-Li poxygenase (5-LO) i nhiBCT/mB28050000086
5-1i poxygenase activating pWotein 10 (FLAP)
ant agoni sts, (b) Leukotriene antagoni sts (LTRAS)
i ncl udi ng antagoni sts of LTB4, LTC4, LTD4, and LTE4,
(c) Hi stam ne receptor antagonists including HL and H3
§fsts, (d) a,- and a2-adrenoceptor agoni st
vasoco str(;}ctor synpat hom ngetic 15 agents for
dgctongestant><us mcéfn nic M3 receptor
amt agoni sts” or a hol i nergi c agents, (f) PCE
HO nhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors, (g)
Thedip$iMei ne, (h) Sodi um cr ogpgl ycate, 20 (i) COX
i nhi bitors both non-selectiv nd sel ective COX-1 or
whe@X-X is HyH biNapLsajdipatastjally(an ofyaic aamdinentbadeedr other metal
Iuc corti.costeroids sucF (¢j,ssoci at ed
Saﬁgo‘ﬁi'%?ss @"‘U&ﬁ?ﬁ@&mb'qgliﬂ%tegrﬁ% %é) Monocl onall
anti bodi es_active agai nst endoggnous inflanmmatory
entipd es, R25 (1) Antl-tum)r ngcrosi s factor
(anti\TNF/(x) agents ' pRécul e inhibitors
i ncl udrn

1 002 0&986 1 \ n| n B1- and B2 -receptor
ant ag s, (0) nosUppr € |VF@gents (p)

Hmhi pftorg of matrlx net al | opr dt eases (MWPs), (Q)
Tachyki ni nRRK1, (8rand NKS red¥®tor af@ygoni sts, 5

(r) Elastase |nh| bitors, (s) Adenosine A2a receptor
inaglhei speesence) 9fnp bicoventinalr &9%@8 agpnt W?E%‘unﬁ% 1-(3-

SRER TR RS, =%, TR o o

dicyclohexylcarbodiimide in suitable solvent such as pyridine

dimethylformamide and dimethylacetamide optionally in the presence of an
organic base and an additive in order to obtain said compound of formula (1).

(b) islolating said compound of formula (1).

31. A process according to claim 30 where said compound of formula (21) is

obtained by hydrogenation of a compound of formula (22)

H
N
o)
NHSO,Me (22)

wherein X is H, Na, Li or K and an potentially an organic amine or other metal

OH

salts, in the presence of a suitable solvent such as methanol, IPA, THF and
water and in the presence of a suitable catalyst such as palladium hydroxide on

carbon or palladium on carbon.

32. A process according to claim 31 where said compound of formula (22) is

obtained by by reacting a compound of formula (23)



10 (w) nodul ators of cytokine signalling pathways such

as p38 MAP ki nase, syk kinase or JAK ki nase inhibitor
w@ x005/08mmt s t hat can be cl assed as mucol yti cs BPCT/IB2005/000086

anti-tussive, and (y) Anti¥iotics. 15

OH

H
N
><\©/\COZ-C1-C4aIkyI
0]
NHSO,Me (23)

with M-OH wherein M is selected from Na, or LiK, optionally in the presence of

a suitable solvent such as propionitrile, tetrahydrofunan or dioxane.

5 33. A process according to claim 32 wherein said compound of formula (23) is

obtained by deprotecting a compound of formula (24)

OTBDMS
H

N
WCOZ-C1-C4aIkyI
o
NHSO,Me (2 4)

using a deprotecting agent such as tetrabutylammonium fluoride, HF, or
triethylamine trihydrofluoride in the presence of a suitable solvent such as

10 propionitrile.

34. A process according to claim 33 wherein said compound of formula (24) is

by reacting a compound of formula

H N 0—C,-C,alkyl

H,C CH,

15 with a compound of formula
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WO 2005/080313 PCT/IB2005/000086
130

OTBDMS
Br
O
HN.___CH,
S\
// N
o O

in the presence of a suitable solvent such as propionitrile, THF, toluene, ethyl
acetate, acetonitrile, propionitrile, dioxane, DMF, DMSO, and optionally in the
presence of a base such as sodium hydrogen carbonate, potassium hydrogen
carbonate, Hunig's base or triethylamine, at a temperature between 50°C and
150°C for 12 to 36 hours.

35. Combination of a compound according to any one of claims 1 to 20 with
other therapeutic agent(s) selected from:
(a) 5-Lipoxygenase (5-LO) inhibitors or o-lipoxygenase  activating protein
(FLAP) antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,,
LTDy4, and LTEy,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) 24- and ogp-adrenoceptor agonist vasoconstrictor sympathomimetic
agents for decongestant use,
(e) muscarinic M3 receptor antagonists or anticholinergic agents,
(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,
(9) Theophylline,
(h) Sodium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2
inhibitors (NSAIDs),
(i) Oral and inhaled glucocorticosteroids, such as DAGR (dissociated
agonists of the corticoid receptor)
(k) Monoclonal antibodies active against endogenous inflammatory entities,
(1) Anti-tumor necrosis factor (anti-TNF-a) agents,

(m)Adhesion molecule inhibitors including VLA-4 antagonists,
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(n) Kinin-B1 - and B, -receptor antagonists,

(o) Immunosuppressive agents,

(p) Inhibitors of matrix metalloproteases (MMPs),

(g) Tachykinin NK;, NKs and NKj3 receptor antagonists,

(r) Elastase inhibitors,

(s) Adenosine A2a receptor agonists, -

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists,

(v) Modulators of the NFxp pathway, e.g. IKK inhibitors,

(w)modulators of cytokine signalling pathways such as p38 MAP kinase,
syk Kinase or JAK kinase inhibitor

(x) Agents that can be classed as mucolytics or anti-tussive, and

(y) Antibiotics.



