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WD 20051092x40 PCT111320051000619 FORMAM DE
DERI VATI VES USEFUL AS ADRENCCEPTOR Thi s invention
relatesto p2 agoni sts of general formula: OHH N

O O -Hin which Rl, R2, n and .
‘fﬂé""ﬁ’@éﬂ’?f{hgs I ndi cated bel ow, and to processes P@T@?‘}/‘jg}rmmﬁ”
the preparation of, conpositions containing and the
uses of such derivatives. O Adr enoceptors are nenbers
of the large G protein coupled receptor super-famly.
The adr enocept or subfam’l¥|3|tse divided into the
a andFW{RﬁBFﬁq"f‘WW‘ﬁ’? hés PO&ERCFETPTy bei ng
conposed of at |least 3 receptor sub 10 types: 01, 02

and .. These receptqrs, exhibit fferetla
expr e ?‘H}Yeﬁg?‘l‘ é&ﬂ%sﬁﬂﬁthg?é‘l?é‘% g@ ystens and
organs of mammal s. P2 adrenergic (p2) receptors are

mai nly exprggsed in smooth nuscle cells (e.g.
vascul ar, ronct-hl al, uterine or intestinal snooth

nmuscl e gic receptors are mainly
exprf d in fat KQNe. P3 agani sts could
t h?t?)%a of {(bbesity

15 pA |aIbe1u?Qf "t\ﬁtzﬁ
H&Y digbet es) and p adrenergic receptors are nmainly

ed in cardiac tissues (therefofe pl agonists

are maiQly used as cardiac stimulants). The

pat hop 5T b ogy and treatnments of airway di seases have
been Céxtenswely reviewed in the literature (for
reference see Barnes P J. Chest 20 1997, 111:2, pp
17S:- 269, 1apd Br at _al rt i ion

THVBCR Rals b ahd g e 8 soserings Rilisatedbflon aRd to processes
fdretied oprRpaRdtibnd di | &mSeLBRGY comahr{m@eahcﬂwméjaﬂsd%ero? such
to provide some backgr ound |nforrrat| on. WO 2 0 05109 2
darigatwes/ | B20051900619 2

]

Adrenoceptors are members of the Iargie G-protein coupled receptor
super-family. The adrenoceptor subfamily is itself divided into the o and p
subfamilies with the B 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. 2 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 p1-
aéonists are mainty 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,
1897, 111:2, pp 17S-26S and Bryan, S.A. et al, Expert (jpinion on
investigational drugs, 2000, 9:1, pp2542) and therefore only a brief summary
will be included here to provide some background information.
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G ucocorticosteroids, anti-|eukotrienes, theophylline,
cronones, anti- cholinergics and 02 agoni sts
constltute drug classes that are currently used to

eat allergic and non-allergic airways diseases such
%Qzﬂgwﬁﬁﬂ’and chronic obstructive airways di§ é LE20S/000619
(COPD). Treat nent gU|deI|ne§ for these diseases 5
i ncl ude both short and | ong acting inhaled 02
agoni sts. Short acting, rapid onset 2 agonists are
used Glatocdréisssteroidy, oastiHmlikbtricnes, thbepiedine,. cromones anti-
| ong-acting fornms _provide sustained relief and

chalipeggicsand fiznaganists ﬁeﬂ%tﬁy e gugfdasags hal are P'érrenﬂy used to
FEs Al mgy"%r?d %ﬂ%éfs&t?e Ceﬁ? %e%%bﬁ rm:%p& astr%g s Btkanic

on arr I'ch resu In
olestaictive airwayd dléé&aslae(mm’[b) dl‘rrehtmbdteQU|m1|ne§Hus these diseases

functional antagonists, gonl sts Qang ent and
Pélpee 5% RBOREAE a9 #hing inglog iz et - Sharb Acing, rapid onset

82 SBORBACAre, LSQ S Meauer balidio o vittele4]. - long-acting forms

prioAlideasidedingd irétif aﬁc_@we@ed 88 mntephncsthrapyro wi del y
distributed in the airway, 02 agonists nmay al so

affect other types of cells that play a role in

ast hnigronchpdiationy ispnediated nda gaesine Rir the #4aadrgnoceptor
E'ss?s%og ggg%érﬁfagbérjnb FitskieC BbsS - whiRh. rdsDiS k}htﬁefkgta%n and

e re I‘OﬂC oconstri ctor SUbSt ances nm

hewesd Dbroagartition bThok, tase fimetionbb camtagsenists| ol la“gmtmi can
by all ergens, exercise and cold air. Furthernore,

RERYRNL 8 |"ﬁYfPf§§’tth% ﬁ&‘pctﬁérfga"cbweehmmwrsgqtaﬁﬁanqw H@!udmg ‘

[4RBiliend B4 TN GE LRGN Sadyidln. G04EHandins, histamine and

eadothelirs. Benatisei§2 rm:s-p&irs @rd aenwidelyadistritutst ihite Raway, B2
adrenoceptors are al so exp reg?ed i n other orglans and

ﬁgg@a@smabfdalﬁﬂﬁfeﬁzot@gdum cgliz thaisplan & &0lgda Astiyea. For
bRa. I FaF Meehdyadiad s L RSt AR, 44510 e gl e

trmtsntme:f e tél@aseerovqsrsnmmncwreﬁmmmdsawy, be how B2
congestive heart failure, depression, 25 inflammatory

aganists kipgh the kranchpeenstiictionjaducassby aligrigens ¢ exaseipg and cold

B! By RTB g hAHG e Aghbe SR I PARYB8ER 4% o
@awbyowhnah lgani res@emtret ceaNehdi@idis-rafled@srdhtRbtonstriction.
However, nunerous 02 agonists are limted in their use

due to the|r | ow sel ect|V|tg or adverse side-effects

dri veln Bddiliem toy therpivayspd uha;s 2P neean \estalished that p2

T BB P e oo 0 GRS 5Bl Hishues ano s 52
BgdhBROOBIEW 08I Khose described in the present invention, ‘may have
app\icatipn 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, psonrasis, proliferative skin diseases,
glaucoma and in conditions where there is an advantage in lowering 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 B2 adrenoreceptors expressed outside the airways
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3 (nuscle trenor, tachycardia, palpitations,

restl essness). Therefore there is a need for inproved
agents in this class. Accordingly, there is still a
need for novel p2 agonists that woul d have an

&?‘ r| ate phar macol ogi cal profile, for exa 1‘?135665;000619
A otency selectivity, 5 pharnacokinetics

dur at i on of action. In this context, the present

invention relates to novel p2 agonists. Various

formam de derivatives have al ready been discl osed. For
grasahé dremds? @auhl/0aRIE, Ligalpitatidnss esstiusspess)d$harsforecthese is a

2 onlst of for. . OH \ NI \\ / I R / \ .HO
heedf mp'ﬂ)’eﬂfg(er‘fs '%%&'3%3200310229058 di scl oses
sel ective p2 agonists of fornula : Rla R Rz OHH

(R9) W\(:cd?&l?lﬁ g’,\'tr}eré I&tllg \?Eﬁg for ﬁ&eﬁg} agBRs8XhiR ﬁéul@' Have an

However the a ormam de" dérivative have
appropriate pirermagologizgl paifile, forf éxaenple intirmg of hetency, selectivity,
ed as efficient drugs.in,.the 5 treat of . .
BbSmRaRoketics < el R 5O oD SREG'E DR Blgsent invention

| ergi c airways di seases; in
gﬂ%@?gﬂ%é’?% nlﬁr%hal ation route. WO 20051{ r 92840

PCT/ 182Q051000619. 4 The invention relates to the
conpoVadeusf forgemidenl deduatives, have : already been disclosed. For

example, US2004/0006112 discloses compounds active as 2 agonist, of

formula:

OH “
HO R2 O/\‘ﬂw
R Ré R3

(1)

LUS2003/0229058 discloses selective B2 agonists of formula .

R13
R1
OH (R9) R12
R2 v
RS
R4

R3
Y

However, none of the above formamide derivative have shown a
pharmacological profile allowing them to be used as efficient drugs in the
treatment of 2-mediated diseases and/or conditions, such as allergic ‘and non-

allergic airways diseases; in particular by the inhatation route.



N HOI / R Rz (CHz)n /Q (t) HNOO-H wherein the
(CH2)"-C(=0)Q group is in the neta or para position,
- Rl and R2 are independently selected fromH and

- l; 5- nis 0, 1or 2, - QLisag ]
S&zgﬁs{{ggﬁyrom R3 R4 (CH2)p \ / RS (CH7)4 RBCPAB20usI000619
pisl or 2 and qis 1 or 2, said group being
optionally bridged by one car bon atom R3
/ RS "N~ 10 R6 and a group '-NR6-02-A, Whel‘eln%IS
a Cl-The aveptiemeslates to Wp@nd@zpfaenyral torpla (F
pyridyl, C3-C o cycloal kyl, said cycl oal kyl being-
opti onally@lr_“ dged by one or nore, preferably 1, 2, 3
or 4, carbo at¢ms tetrahydropyranyl pi peri di nyl,

w1 r oup WO 2905/ M 2840
5100619 5 R (&:;‘1) R4 RSqu
- 2hn (1)

wherein the (CH2),-C(=0)Q’ group is in the meta or para position,
-R' and R? are independently selected from H and C4-C, alkyl;

5 -nis0,1o0r?;
-Q'is a group selected from,

R3 R¢

(C H\2)p RS

/N""(CHZ)Q RS
wherein p is 1 or 2 and q is 1 or 2, said group being optionally bridged by one
carbon atom,

R3

T

. | C>
and a group *-NR%-Q%A, wherein Q% is a C;-C; alkylene, R® is H or C4-C, alkyl
and A is pyridyl, C3-Cyo cycloalkyl, said cycloalkyl being optionally bridged by
one or more, preferably 1, 2, 3 or 4, carbon atoms, tetrahydrdpyra‘nyi,
piperidinyl, tetrahydrothiopyranyl or a group
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- R3, R4, R5, R6 and R are the sane or different and
are selected fromH Cl-C4 alkyl, ORI, SRO SORB,
802R9 haI o, CN, CO7R9, CF3, OCF33S02NROR10,

NRR10, NHCOR and phenyl optionally )
‘%95%“(5’“?’&1"% with | to 3 5 groups selected f riorh/ RRys/000619
hal o and C1-C4 al kyl - RO ahd R1O are the sane or
different and are selected fromH or C1-C4 al kyl and
the * represent the attachnent point to the carbonyl
group; or, if appropiRiate, Rheir pharmaceutically
acceptable salts and/o¢ isbners, tautoners, solvates

ot opj cRiari ati ons reof. 10 The conpounds of
9 are agan % 5 02 receptors, that are
—tiRef ul e treatnment of 02-nedi ated
apd/ or condityons by show ng excel | ent
pot ency, i haparticul apy whenR&dm ni stered via the

inhal ation 'rout® in'the here above general formula
(1), C1-A4 alkyl and Cl1-C4 al kyl ene 15 denote a

SRP aiz’q 3, Rﬁ%n@l RY afel tABGARE & diFerehPBha ané B8ledtedXrord HACy-C,
4 carbo Thlsasoaplle3|fthe carry

slps tORY esﬂs cﬁonaccaozaé balnstcm.u@mza ofC ths‘ SO:NR°R'?,

GO N SR S e, bhéayr Sty DA yiy 1 t0 o

GroupShendid froaflORd) Kalarandetdy bikylet hyl , n-propyl,
I SO- propyl n-butyl, iso-butyl, sec-butyl,

r 5 aBH e o ﬁesrgel &quﬁ%@“'a%a%rém? (S PARHY 622, ey
b |
aRGURE PPerHen i BHBKAREH pd R e cycmk?ﬁ’%&heﬂnmﬁy

carbon atons or nore are optionally bridged by one or
onr  epptopriate, otheir pbaudaceuficiliyp aopgptabley sabis uagd/or isomers,

I t 25 cycl oh | oheptyl,
TRAHERES et B PGP BrAtipBatedio 200510028011
PCTI 1 6200510041619 6 bi cycl o( 2. 2. 1] hept ane,
iThey ebbdurds lo? ClonRtla E’f)eia% r2QBniesC bPahkyh2 deepRrall hat are

cycl ohexyl and adamantyl. Finally, halo denotes a
part@gbmlyam@lulsfet thet teetmeotrot ﬂ%mcbatpdo@mmu angd/osconditions,

B s B0 38 e DR B o

gpgp such as in the structure bel ow,

in the here above general formula (1), C4+-C4 alkyl and C4-C4 alkylene
denote a straight-chain or branched group containing 1, 2, 3 or 4 carbon atoms.
This also applies if they carry substituents or occur as substituents of other
radicals, for example in O-(C4-Cs)alkyl radicals, S-(C+-C,)alkyl radicals etc... .
Examples of suitable (Ci:Ca)alkyl radicals are methyl, ethyl, n-propyl, iso-propyl,
n-butyl, isd—butyl, sec-butyl, tert-butyl.... Examples of suitable O-{C.-C)alkyl
radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butyloxy, iso-butyloxy,

The C5-C1o cycloaltkyl wherein 2 carbon atoms or more are optionally bridged by
one or more carbon atoms include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl, adamantyl, bicycio[3.1.1]heptane,
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10 neans that the phenyl can be substituted in the
meta or pars position. The conpounds of the fornula
(1) XH \ N~HOR R2Iff HN O O-Hcan be prepared

usi ng conventional procedures such as by the f i .
“r?lz‘{?g’(‘?za{‘l ve methods in which @, @, R, Rz,"cgll“lgﬁl\é'msﬂ 619

are as previously defined 5 for the conmpounds of the
formula (1) unless otherw se stated. The am de
derivatives of the formula (1) nmay be prepared by

bisyplo[D2. 1itveptane d bidyclof2. hPjecté@.: PRfeNef2pyclodikid gfblps are.
HCHO wi t h an am ne of fornul a

HO . J( Rl 1 O

R%'K'W' ﬂ%@ﬂ?%‘goosl 092840 PClYl B211115111011G 19
7RBR RB RRRI ~1\ (CH}a~~Rs HR5 H\~

HNC{CHZ)a Rs (3') or RB (3") ~~~/////] (3,,,). The o
coupl Fingllyshajerdenates a halogeachtou selectash frope B geipseangisting

apphe as,an acid ecep i t convent i onal

BPhfiFren @B diote 47 BBbE! pailchiy Auf MR 5.

et hyl car bodi i m de hydrochloride , N,

N-di cycl ohexyl carbodiimde or O (1H 5 , ‘

e dbeifeliawing - the freenbond\on-the tihemt araupr sHftuas in the structure
IBS[E@\{!' uor ophosphate), optionally in the presence of a
catal'yst (e.g. 1-hydroxybenzotriazole hydrate or

is

means that the phenyl can be substituted in the meta or para position.
The compounds of the formula (1)

OH
H
) N
(CH,), Q'
Ho@ m 2 N o
HN O
D—H

O
can be prepared using conventional procedures such as by the following
illustrative methods in which Q', @% R’, R?, A and n are as previously defined
for the compounds of the formula (1) unless otherwise stated.

The amide derivatives of the formula (1) may be prepared by coupling an
acid of formula (2):

OH
H
|  ——(CHJ_ _OH
1 2
HO R 'R Y \g’

NHCHO

with an amine of formula NHR®-Q%-A (3),
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1- hydr oxy- 7- azabenzotri azole), and optionally 6 the
presence of a tertiary am ne base (e.g.

N- net hyl nor phol i ne, triethylam ne or

diii sopropylethylamne). The reaction nmay be _ .
‘bﬂd@PF’&%?é% in a suitable sohvent such as pyr i B {EB2005/000619
10 di net hyl f ormam de, tetrahydrof uran,

di met hyl sul f oxi de, di chl oronet hane or ethyl acetate,

and at tenperature conprised between 10C and 40C (room
tenperature) for a period of 1-2® hours. Said am ne

is eitHer comrercially

avai lable gr may be p ad pyacont®hti onal et hods
wel |k o the oneﬁ e art 15 (e.g.
fGhdhly ~Ckad i on, ransition

met\al - ted coupling pr ot egl'i onR5depr ctio
etHN~

of fofm nma{3' her prepar ed ftom t helXdr r espondi(dg)-
ester of fornmula (4): OH(4) RL RZ (CHA OrRa HO O

DHET RS Godbrdlly EanBapolit Aaf eBChds BE SRCLMI a5 an acid
osceptor, withch damcénﬁt&ml cbuplirigsagenit (& idnilt(8edimethylaninpbropyl)-3-
g R I R R
%%hséqﬁa%%ﬂgmv%rxgw Mﬂg@%&éﬁﬂ%@’urﬁf the npbesiiofopHoephate),

exanpl €, 0051 1'B20051000619 8
eptienallpip the predeotey sbd dajalystqatgranydrbxybengotsiazsledunyiddate or
b . Q.. _hydr, hl, ori.de, { [ hyd i d .
SRRy BbeBEobRLL n A oRiray day e DiRsetice, Bl 5 ertiary
taRfin@"HhRERN@Eg ON-MeffRInépholife, HrigthyratiRé O?Q!il‘ééﬁiog)ty@gnﬁbmine).

wat er, 1,4- dioxan, tetra hyd rofu rantwater), .
tldwep ceaatione naayhd sudenekerdn aostitable Sohaot, sualy ag pyridine,

gty sttt R Ko i ERHEipane or
tetieyl picRAStec aindl abterhpdrahire comprisedt béte@n 10°C and 40°C (room
temperature)} for a period of 1-24 hours.

ommercially avail ghle material .\ Th ac.@)d

Said amine (3), (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, fransition metal-mediated coupling,
protection, deprotection etc...) from commercially available material.

The acid of formula (2) may be prepared from the corresponding ester of
formula (4):

OHH

. C N% ' (4)
O R' R? T

0
NHCHO

wherein Ra is a suitable acid protecting group, preferably a benzyl group or a
(C4+-Cs) alkyl group, which includes, but is not limited to, methyl and ethyl,
according to any method well-known to the oné skilled in the art to preparé an
acid from an ester, without modifying the rest of the molecule. For example, the
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pal | adi um on-carbon, or palladi um hydroxi de-on-carbon)
in a suitable solvent such (nethanol, ethanol, 2M
amonia in nmethanol) at a tenperature conprised

\?gtzwggmgp C and 50 C for 1-48 h at 1-4 at nosp&elgﬂ%usgmmw

rogen. The ester of fgrrmula (4) may be prepa
by reaction of an amne of formula (5 : (5 H2N I
r (CH2)nl /ORa R Rz O wherein Ra and n are as
previously defined, with a bromde of forrmula (6) :
SsieBmayHi® fhygrolyssd Ithl(tf@tinenhwitb pquebupaciden bhase (e.gehydrogen

i f f th a b f :
Bphdea ResgSSr dileySer, ST, Shimedidr 60 Wppt hyapxide),
EP?&SMEHI? |ﬁfth§ Cﬁré@éﬁ@e bﬁa%oivéﬁt 'ﬁtrhikhﬁe”cff%lvbﬁts (@buaater, 14-

di et hytformam de, acetonitrile), optionally in
dixap; tetiahydrofaran/wateriaist @ teanerziure comprisedt peiwaee20°C and

TopRener Beerbl i ol naaE ARHRER 196 EBteF o TbeBay grou,

¢k ketersmaytse hyaragkhatdd ﬁmnwl;ﬁeéé-)cewatf absuitabbp aatalyst (e.g.
according to the nethod, disclosed in " %anl c Process
raladivmronssarboay Ar pafiadium dwgdroxide-ga-ogghon)\ip @ suitable solvent

3000/ (QREFARPCHARAOAOGRd TSmBiHeB bt 4 WihBerature

ere are

eotripeised Hmatﬁvﬁ)anoﬂﬂ(ﬁx amdh B0 SQeforf rleetﬁtlhmt 1-4 atmospheras of
&grres ondi ng protected anmne of formula (7) : Re

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

H,N {5
C
m( Ha)n \‘ ]/ORa
0

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

formula (5) :

Br
6
HO ®)
NHCHO

In a typical procedure, the amine of formula (5) is reacted with a bromide
of formula (6) optionally in the presence of a solvent or mixture of solvents (e.g. _
dimethylsulfoxide, toluene, N, N-dimethytformamide, acetonitrile), optionally in

. the presence of a suitable base (e.g. triethylamine, diisopropylethylamine,

potassium carbonate) at a temperature comprised between 80°C and 120°C,

. for 12 to 48 hours.

The bromide of formuta (6} may be prepared according to the method
disclosed in “Organic Process Research and Development 1998, 2, 96-99". .
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| / (CHz~CRa R R2 1 0 5 wherein Ra and n are as

previously defined and Rb and Re represent any

sui tabl e substituents so that HNRbRc is a chiral am ne

éfor exanpl e, Ro may be hydrogen and Re nay
OtE%enzyl ), provided that the bonds betmgg}pq@mvmmﬁw

and Ro and N and Re can be éaS|Iy cl eaved to give the

free amine of fornula (5) using standard net hodol ogy

for cleaving nitrogen protectlng groups, .such 10 as

t hos eTtienaminBertfhEnmlexﬁ) ydce R 'os dde jand R?lsdxbsfﬂah be prepared

B $ihenin HLS? (ShiraiomeT i Pn reap i o eRE amine of

ﬁmnn%m;fornula (7) may be prepared as a single

di astereonmer by reaction of an am ne of fornula HNRbRc
with a ketone dt€formula (8): H3C (8) O /
(CH2)nlrORa 0 ],b wherei nnRa, Rb, Re and n ar®)as

procedure, the
reacti on of the két @T‘ﬁ{] 8yOWa h the anmine
I

of formula HNRORA & g a chiral{|li nternedi ate which
is in turn reduced by a suitable r@duci ng agent (e.g.
sodi um cyanobor ohydri de of fornmula NaCNBH3 or sodi um
whiegair t e ydiod O'hyam iaseprevidushirdeinedh @@dcRBBM)d Rc represent any

3Bt BubSutientiss Hay FERGRF & £ pafe)SriinRdr G BRhELF b may be
'hgdltoﬁﬁnpcf ﬁ?:,cl%a foe?g- rﬁéthgjub‘éﬁﬁ?%%bwﬂéd Qhaﬁ%@tb&d%%éi\);een N

grve t e of for as a m xture of
andtheaedmiﬁrand Rlcecareheteasnly Cleayedthto giwq/thecfwmannneaof formula

450 4500 iR B 388 Sl BOAB e e

Z.% th@é’é %uﬁa‘en RS Ybktl EbkPPRABEve! @r&ﬁ:st lheo @lyhmés.s Third

to the drochloride or nitrate salt and se ectlve

cﬁdﬁanaby s¥d. Greene andBi GaM. WVuts. Jehn Witeynand §pas UTC 1999,

50558 ARt MO oy VB8 s ol sy omer o

deactionrgiRiA aftifie bf Rirmiild BNRERYWite bhetdmebhonmula (89:

give (7) as a single diastereoner.

HaCY\@7 (8)
{CH,)_ _ORa
© T

o

wherein Ra, Rb, Rc and n are as previously defined.

In a typical procedure, the reaction of the ketone of formula (8) with the
amine of formula HNRbRc leads to a chiral intermediate which is in tum
reduced by a suitable reducing agent (e.g. sodium cyanoborohydride of formula
NaCNBHj3; or sodium triééetoxyborohydride of formula Na(OAc);BH) optionally

.in the presence of a drying agent (e.g. molecular sieves, magnesium sulfate)

and optionally in the presence of an acid catalyst (e.q. acetic acid) to give the

- amine of formula (7) 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 or nitrate salt and selactively cryétalliéed

from a suitable solvent or mixture of solvents (e.g. isopropanol, ethyl acetate,
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The ketone of fornmula (8) where n=1 nmay be prepared by
pal | adi um nedi ated coupling of an aryl halide of
formula (9): Hal ORa (9) 5 Owherein Ra is as
[ |y defined and Hal represents an hal o
\%%ﬁ}aﬁ%ﬁ%l udes, but is not,limted to brono ‘g(ﬁgm?%"g}é],mﬁw
wWith an enolate or enolate 'equivalent. In a typical
procedure, the aryl halide of fornula (9) is reacted
with a tin 10 enolate generated in-situ by treatnent
ffhand OffetRenyl| dissprapy athbh ot diisopropidy ethenmeatisarimix tadgive (7)
of formula Bu3SnOwve Iin the presence of a suitable.
a5 pingladiastaieaMest (pal | adi um acet at e!
t h-ortho-tol yl phosphi ne of fornula Pd(QAc) 2/ P(o-
Tol ) j (e=p. I i
?erse' R%f’oe.";égrﬂg g@ﬂrmy’ la X8) \WHbre (#=£ -may H@B%pabﬁf‘b@?&gladlum

hexa the” reaction 1s carded out a
mediptatataupingofar aythdseefdorBol@ (8id 110C for 15 6
to 16 hours. The aryl halide of formula (9) may be

obt ai ned by esterh%'#cati on of the <corresponding acid
of formula (10): . $}0) O wherein Hal is as
previ ously defined, ac drng_ LORay metod wel I - known
to 20 the one skilled~Ng#thellart to prepare an ester
froman acid, without nodifyigyg the rest of the

nmol ecule. In a typical procedure, the acid of fornula
(10) is reacted with an alcoholic solvent of fornmula
Wagiidin Rbds aispreeiously atefiped\and Halyeprsfsientian halogkee atom, which

resence of an aci ch as hydroogen chloride at. K a
PElRERpub ds Juatinited 46 i $1H0 Ba0 GO s BRolats) ng enolate
g%nv eht0 16 hours. Alternatively, the acid of WO

05/'092840 PCT/ | R20051000619 11 fornmula (10) is

reacted with a base (for exanple cesiumor potassium, .
car bdnaa &pieslicproceduredthe ary! halide rf formula (R) isfreacted with a tin

8;’%\5@ geerj;g?'ta?uy& H-%ﬂ'h g?’tre%‘?ﬂlﬂ{ of isopropenyl acetate with tri-n-butyltin
methoxide of formula Bu;SnOMe 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 (9) may be obtained by esterification of the
corresponding acid of formula (10):

Hal
.. O

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

In a typical procedure, the acid of formula (10) is reacted with an
alcoholic solvent of formula RaOH, wherein Ra is as previously defined, in the
presence of an acid such as hydrogen chloride at a temperature betwe.en 10°C
and 40°C (room temperature) for 8 to 16 hours. Altematively, the acid of
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brom de) in an appropriate solvent such as N,
N-di enthytformam de at a tenperature between 10 C and
40 C (roomtenperature) for 1 to 20 h. 5 The acid of

10) is a comercial product. The am "\%f
Kyl

f.or myl
‘?@F%"%‘*%‘s), where R and R2 are both Ct-C4 a 20030061

be prepared according to the foll ow ng schene: Schene
10 0OHORao (CH2) OH Ol / (CH2). HR Rz (1t} (12)
0 HZN/ (CH2)" ORa ' Rz R 10 (s) wherein Rl, R2

femsliRa(1®) eisaseditey i ais| y debengor dxampleypesiam or potassium
procedure, the ester of fornu

la (11). | Wit h
carponaiglt andhireatedawitly jan( élfkéj'ah@k’gt éwl %@%P[@i&%&ﬁa 6dige, benzy

' XN ' h [ i ‘
oL O PR SIS B, b SRR amide at o
telnperatirechetivbenOVE arfhidd “C(rodmrtgmplecathod ) fof 1fto26uh.a

(12) is then treated with an alkyl nitrile (e.qg.

acetqritrile,_ chlor etonitrile) .in the presence of
an a ih&waff%wﬁﬁﬁhs agomme tpmén.g% d) to give a

protected internediate which is in turn cl eaved using

st andard met hodol ogy for cl eavi| ng niztrogen protecting
gr oufi heuarhinesoft foopeiaZf).nwhereoRe dnd Rt aret b Ke-Caabkyl, may be

| t,i ' id.is. th terified usi th
iaevIEH Heorm bR PRI FF (e ami ne of ' or mul a
(5). WO 2005! 092840 PCr 1l 8ghbme/@QUI 16 19 12
0

0 HO /U\
Rao7 ~ i (CHZ),,/U\OH m—(cm OH

(12)
o]

X
— " 5 Uren o

(5)
wherein R', R? and Ra are as previously defined.

In a typical procedure, the ester of formula (11) is reacted with an
“activated” alkyl (organometallic alkyl such as R*MgBr, R®*MgCi or R2Li) to give
the corresponding tertiary alcohol of formula (12} using the method described
above.

Said tertiary alcohol of formula (12) 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 amino acid is then esterified using the

method described herein to give the amine of formula (5).
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Al ternatively, the amne of formula.(5), where R are
R2 both C -C4 al kyl and n=0, nay be prepared
accordi ng to the follow ng schene: Scheme 2 RaO HO

--~11/ R R/ Br 13 14 HZN HZN - '
\ﬁgzm)zstnla (5) 5 WherEIEl ) (RZ) and Ra aregﬁﬂghsm"“”

previously defined. In at 6|cal procedure the ester
of formula (13) is reacted with an "activated" al kyl
(organonetailic al kyl such as R2MgBr, R2ZMgd 9or R2Li)
to giAlemativelyc the esjrenol fogmler (5)amea¢ chare- 1§ botbr@uCa alkyl
% usi ng t he net hod d scrlgg ? 0 Said
El"@r T mayibe prepared a gyol ‘%‘"Fﬁéﬁ BMEat ed with
an alkyl nitrite (e.g. acetonitrile,
chloroacetonitrile) in thHangeaence of an acid (e.qg.
sul phuric acid, acetic acid) to give a protected
internmediate which is in turn cl eaved using standard
RePhodotqgyxfor cl eaving nitrblféq o g group
gt t he
bron® am Re_£15). 15 TheresultangF&?r #m ne (15) is
treated with a suitable palladium catalyst' (e.g.
[1,1 bls(quhenylphosphlno)ferrocene]d( | or opal | adi u
mli), palladium(!!) acetate 1
, 1' - bi s(di phenyl phosphi no) f errocene],
trls(dlbenzyl|deneacetone)d|palIadlun(O)

2HMN bis{dipReny! phosthl no)-1, 1' HN O
bi nathyl @ropal | adi ugill)) undé an gher e

DN |de 20 usi ng RaOH asRsdR¥eR o)
penzyl al cohol), or aftemativet V\D ORa
2005/ 092540(#¢T/ 1B2005/ 0006 1 9 13 using a®¢o- sol vent
such as DMF, at el evated tenperature (1000C) and
pressure ;100p5| to give the ester of fornula (5).

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

In a typical procedure, the ester of formula (13) 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 (14} using the method described
above.

Said tertiary alcohol of formula (14) is then treated with an alkyl nitrile
(e.g. acetonitrile, chloroacetonitrite) 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 to give the bromo amine (15). '

The resulting bromo amine (15) is treated with a suitable palladium

‘catalyst’ (e.g.  [1.1-bis(diphenylphosphino)ferroceneldichloropalladium(li),

p_alladium(ll) acetate 1.1'-bis{diphenylphosphino)ferrocenel],
tﬁs(dibenzyiideneacetone)dipalladiurn(O), 2,2'-bis(diphenyiphosphino)-1,1'-
binaphthyidichloropalladium(li)) under an atmosphere of carbon monoxide
using RaOH as solvent (e.g. MeOH, EtOH, benzyl aicohol), or alternatively
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The ketone of fornmula (8) where n=2 may bie prepared
by reduction of an alkene of formula (16) : H3Cl (16)
Ol / \ ORa51In a typical procedure, a solution of

\%53&0%}022'&(‘(“ of forrmula (16) in a suitable SOJ’Q’@Q*Z('"*%"GI9

anol, ethanol, ethyl acetate is tre

a palladium catalyst (e.g. 10% pal | adi um on charcoal)
and stirred under an atnosphere of hydrogen,
optionally at elevated pressure (e.g. 60 psi), at
mﬁﬁ@aro@thﬁer@enwes DMBP, stastevdt eratarea (10060 Cahd pressure

-24 hours. The al kene of fornmula (16) may be prepared
(69095%59 givatheester PhiodaUacd®lpl i ng of an acti vat ed
olefin with an aryl halide of formula (17): H3C~ Hal
(17) 51%91 fdyr, j i
(17) Tﬁs)e %%8}5 off ég)w ny egth?y b??rgﬁéﬂeng{lﬂ)yfie@%cﬂon of an
akenye af formula (t‘lﬁaa presence of a suitable palladium
catal yst (e.qg.
tetrakis(tri phenyl phosphi ne) pal | agl um(0) of fornula
Pd( PPh3) 4, paI"I',%t‘ teltrifoitho- tolbyl phosphi ne
of forrmula Pd(OAc)|2/ P(
(di phenyl phosphi nd)f er y (1 adPRen chl ori de of
formul a dppf PdC 2) in a 20 suitable solvent (e.g.
acetonitrile, N, Ndinethylformam de, tol uene),

opt i opad typical ProcBBure) BAARRMA d?fthéloté{ﬁfoﬁféﬁhuhs(m} ina su1table
triethylamne at a tenperature between 40C and

selvert {eg24netbane, ethanateetnt asetatelfnisl eater) with a pa"adlum

GBI £4 8L porM bt So ARRCAHT RS STl G504 0 BirBdehere of

Rydrogee doptivnakaat Elewatet pﬂes&lfrer(e ge 60 pélprambmpé@tu@ﬁetween
an am ne of formula ( 1823 RL R (CH2)n'rQL (18)
om temperature and 60°C for 3-24 hours -

Lt

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

H.C
Wl/\E}Hal (a7)
O

In a typical procedure, the aryl halide (17) is coupled with a viny! 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 -
abetate/fri-oftho-tolylphosphine of formula Pd{OAc)/P{o-Tol); or

- {(diphenylphosphino)ferrocenyl palladium chloride of formula dppfPdCly) in a

suitable 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 (17) is a commercial product.
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R Ta ”
o D LA C S
. H}q_h RS QN

where R1, R2, O and n are as previously defined for
the conpounds of the 5 fornmula (1) unless otherw se
stated. In a typical procedure, the am ne of fornula

8) Js.reacted wwth a bromde of fornula (6
é%ﬁ"%gﬁ@ﬁ*g in the presence ?I a solvent or mQFI{.’%Z"EBﬁ"’“"“”
sol vents (e.g. dinethylsulfoOXide, toluene, N,

N- di net hyl f ormanmi de, acetonitrile), optionally in the
presence of a suitable base (e.g. triethylamne, 10

AMEFRABVAR Y eiompauidn of fmmmqhyrm%abb pajedatbyareaction of a
tenperature conprised between 80C and 1200C, for 12
peeraide 96 fprsnula () and aragyng o fRimula(18) nay be prepared

by coupling an acid of formula (19) incorporating a

sui tabl e am ne p4@feciing.group P1: H P/ N (19)

(CH2)" 11 OH RL B2 )X gg_%han ani ne of fornul a
NHR8- @2-A (3), R3p 3 ) g RS &5 HN )

(HN), 0 (CR6 (3 ). R (3") ~/ Theﬁgupling is

generally carried out in an excesfof said am ne as an
acid receptor, with a conventional coupling agent-

e.g. 1- (3rdjiqret hyl am nopropyl )-3-_ethyl carbodii m de

iers S TR R STR 4h Bk B R, et G@mPOunds of the
] [RVAY ifsence of a catalyst (e.g.

mlgéflgby%e'%gzko@ieg?g?g hydrate or 1- hydrgxy-(7 V\%

2005/ 092840 ' Pc'r11320051000619 is _ _
azabehr e typicall plocedws, dbe i amiakl of formule (JBkdentaactdd avith a

R ¥ Al RS By Db TR P 1ok 081 o mitor o
FBlents (e.g. dimethylsulfoxide, toluene, N, N-dimethylformamide, acetonitrile),
optionally in the presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate) at a temperature comprised
between 80°C and 120°C, for 12 to 48 hours.

The amide of formula (18) may be prepared by coupling an acid of formula (19}
incorporating a suitable amine protecting group P1:

H
P/N (19)
1 (CH,),

] Re \g/OH

with an amine of formula NHR®-Q?-A (3),
R3

el R @), R (@, (3

* The coupling is generally camied out in an excess of said amine as an acid

receptor, with a conventional coupling agent (e.g. 1-(3-dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride or N, N'-dicyclohexylcarbodiimide), optionally in
the presence of a catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-
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be undertaken in a suitable sol vent such as pyridine,
NN- di et hyl f ormam de, tetrahydrofuran,
di met hyl sul f oxi de, di chl oronet hane or ethyl acetate,

?B%ﬁwﬁnﬁ enperature conprised between 10C ang-AfRusvoosio
room tenperature) for a pﬁ{lod of 1-24 hours. Said

amne (3), (3'), (3") and (3"') is either comercially
avai l abl e or may be prepared by conventional methods

wel | known to the one skilled in the art éﬁ.g. .
aZahenrotonzolekiand: srtionally kythe: prepencer eina tertigry amine base (e.g.

RhEnRitp AN, SeiRieting BE SIEProRAsthyplhifey TheebERIy may
Iod- uﬁdéﬂ&l}ﬁeﬁ} (ﬂ@)suimblebmlmmmlbbgasf ¢w¥@1ﬁmdrwdingmp¢%mnide,
ester of fo acid of formula . where
ietralygdrofwran, Q"B@H"Mlséko’& e.afiehloromethane OVpPQé’i %@tqi‘?’orﬁ”d at
SRR AR TH:C LI Ragare) o
periad dfor-gatioars. H2N (5) (CH2)n r ORa R R2 0

S0t arie Ol oAl (576 SBr Sofrneranfaliaze ag may be
bn%PEPe,féj bwafw%ﬁoaa; DS ROk o thacsas Skifed trpthéran {e.g.

nown to the one skilled in the art
redaptiore @xidativing a‘lkyﬁattoam tmsmon meétahomedizted roupling, rr.gotectton
e ester my

HEPTRIARTON flecr) gl R BTy YAHBRNESE ot d o base
(e 9. THY AERIS fofMLIRY (198 mayoba pRdpafdd Mof the @l-sms%ﬁuwg ester

droxide or |ithium hydroxide), optionally in the
p fopoula(S0f a-sol vent or.mixture of sol vents (e.q.

1B i ot R R oL PR L AR ' B s, Bt may be

pRIpatst fbmltHeoestBr (5?)5n£mpbmt1n§' @stﬁﬁb@a@f nd pl‘dt@&tﬁ:ggg'rbup P1

where R and R2 are both H, nay be prepared accor
gthenheforg oraftasdhe apdiarmalioRene 3 WD 20115/ 09 2 84 0

PCT/ B2005/ 0q_q y 19 16 (5)

2
RK\@? R2( Z)HTI/O )

o

wherein Ra is a suitable acid protecting group, preferably a (C+-C,)alkyl group,
which includes, but is not limited to, methyl and ethyl, according to any method
well-known to the one skilled in the art to prepare an acid from an ester, without
modifying the rest of the molecule. For example, the ester may be hyd rolysed
by treatment with aqueous acid or base (e.g. hydrogen chloride, potassium
hydroxide, sodium hydroxide or lithium hydroxide), optionally in the presence of

a-solvent or mixture of solvents (e.g. water, 1,4-dioxan, tetrahydrofuran/water), |

‘ata temperature comprised between 20°C and 100°C, for a period of 1 to 40

hours.

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

according to the following scheme:

Scheme 3
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O HOO01l;-~ HO(CHA OCRa ~_~ (CH2) ORa (20) (21) O
HZN (CH2) ORa (5) wherein Rl, R2 and Ra are as
previously defined. In a typical procedure, the acid

(20) is preferentially reduced toé
%‘8??"@@6@#& ng al cohol (21) jn the presence of ¢ B2005/000619
ester. This may be 5 perfo'lrmed by formation of the
acyi imdazole or mxed anhydride and subsequent
reduction with sodi um borohydride or another suitable

reducing agent. Said primary al cohol of fornmula @1)

I §icf he ertedlnoaleawngi J LA S as |

nesy ) de or iodide a : @£ed ORa
Wit h\qn , drogf‘l at @E] ni ne—ntreteophi (R

preferred macl eophile is an azide ion which can then
be reduced to the primary am ne via hydrogenation or
triphenylgjosphine. A ternative nucl eophi{¥s coul d

i ncl ude anmoni a or al kyl am nes such as benzyl am ne or
al l yl am ne and subsequent cleavagg of the alkyl group
to furnish the #&gige 0 Zo (CH2) at (22)

(23) = =~ N Q H2N"\ /I (CH2) Q 15
(24) (25) WO 20051092840 4’%‘?6 5’#5110 619 17
Al ternatively, the am de of forrrul q5¢2, can be
prepared as outlined earlier using.

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

In a typical procedure, the acid of formula (20) is preferentially reduced
to the corresponding alcohol (21) 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 (21) is then converted into a leaving
group such as mesylate, tosylate, bromide or iodide and displaced with an
appropriate amine nucleophile. The preferred nucleophile is an azide ion which
can then be reduced to the primary amine via hydrogenation or
triphenylphosphine. Altemative nucleophiles could include ammonia or
alkylamines such as benzylamine or allylamine and subsequent cleavage of the
alkyt group to furnish the amine.

O

0

: o N o

et ey X
. o (CHy), @
(22)

(23)

- C%;f "
Q

(24) (25)
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standard am de bond form ng reactions. The conpound of
formula 22 can then be reacted with a protected
vinylam ne (e.g. Nvinylphthalimde) in the presence
abl e catalyst (e.g. palladiun(ll)acejat .
\gﬁ ﬂ @%ﬁ%he (e.g. 5 triphenyl phosphine, ﬁﬂ;ﬁ&m@ﬂﬂm;
tr| ort ho-tol yl phosphine) in the presence of a base
(e.g. N, N-diisopropylethylam ne) in a solvent (e.g.
N, N-di et hyl f ormam de, acetonitrile) at a tenperature
Alenuativeld theamidmofdormulara?, a0 be ma;iarfedraslomthndcsearher using.
hours. The alé ne of formul a 53 can thgn %5 h
standard amKde bope TeIRg reactiang:s g cogpawad Grmula 22 can then

ﬂ%@?ﬁ%ﬁr@@ﬁeggbrﬁ%ﬁdt VitVA8m L#;W-anﬁlﬁﬂjidéaﬁgde) in the presence

10 renove protecting
afr au;sultahiava:htalgrste(mg] mallaﬂtufrdlrl)an:lemte)s anrhm bphmwm'teec(e g.
br omi de ,of formu a con

tFB'F“rHM?%FOPPW  toabRuyBaspriterin B heaSPRG Of 2 Hase dag- N.
NliisdiRo é«?ﬁmbgﬁ’n 486ReRBYE hﬂﬁﬁﬁh‘iéﬂ@ﬂfo@ﬁ'\%ﬁﬁéé detonitrile)

prepara on of e conpounds” of fornul

(1),
Bea lomparoturg qomﬂsedé:ﬂlww 8ht"Caind éaet"icvend i@ 1 to 4§ hours.

U FpfE Brioi g 65 s nsh BETRABHIRR! andhid of i B using

f8yd4ra MpeidYenaliont esriditihst addc ahe Cpdtéttings hthdlimide group
particul ar nmethods of protection and dgprot ection suc
r@mmdwlmﬁam&%@ pestecting groupy ieevahnd he aninavof ferwla 25

R B FEAKE R U LLIREIEG 194 5 coriBBnd 8 B 1

l{l}'ﬂmlocsndltté’ﬁb Mngdéhmer ne Verlag, 1994), can be used.
of the above reactions and the preparations of

tvmg the Slen At FissRere AbvanssPrd oG, §ERrpamian of
ih%%;fb"un%%rﬁ?f'fbhﬂ\% (ﬁP'it hagbe rfé%[e§@érg% ?)‘Pot%t potential reactwe

&reparatlon as we roce ur es I'sol ating t
esilcmsdtiw @oe ot wmhad ﬂoeremﬂ landriovaleave saidsprotecting gdoups in
in the

rt wth reference tq. lit ure cedents
EhseRengs JhstEh ahars. Sremmaettie oriefind Adi e bR uSed. I
sateadnffetRddd of pritactioh) amb dagﬂdteaﬁml Sl %%ﬁeedésahbed by
t he &repar ation thereof can urified according_t

VaW¥-oGseans andnBw@. M+ Mbds (Prafaetivea Grouns éx &gpaic Synthes:s

B Yl 55 Sy n 0B B9E00DY . YRLEHIE IRy groues,

GeuvrgiTle (k) Verag,ai994hahit® dsedl ow ng substi tuents.

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 skilted '

in the art with reference to literature precedents and the examples and

preparafions 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.



are preferred: Preferably QL is a group "-NH Q-A,
wherein A is cyclohexyl or adamantyl. Preferably, QL
isR3 RBRR I / R H-N\1 RB-No5R6 R6 or -N
wherein R3, R4, R5 and R6 are H Preferably is R3
WORSSPEBI _N\ / RS HI / Rs R6 R6 wherein of&Tgpr(Rg000619
to R6is 10 OH and the otHBrs are H. Preferatily, QL
is a group'-NH Q@-A, wherein Ais agroup R RRs R7
R6 WD 2111151092840 PCT/ B20{15100 06 1 9 19 wherein
Grhfuld I'F) 8GR \d ol Sitsktituents.
ar e%%é‘?g@ﬁﬁ?% BIF—F Cl- thﬁ)al kyltn?{&g?é SRS?WISCRB, '
agppreferiatlio, CN, CO02R9, CF3, OCF3, SO2NRIRIO,
CONROR10, NRIOR50, NHCOR10 and. phenyl optionally

PRI 0 a bl RO R BR AR SRt SRRy,
are equal to H, wherein Rs and R1D are the sane or

Riefdrablgn@' snd are selected fromH or C, -C4 al kyl .
More preferably, QL is a group' -NH Q2-A, wherein Ais

a grou
g 23 R R3
R4
. o N ~
—N RS .—
5 RS Re or

wherein R®, R*, R® and R® are H.
Preferably Q' is

R3

R3 R
R4
R6 RS

10 OH and the others are H.

wherein one of R to R® is

Preferably, Q' is a group *-NH-Q2-A, wherein A is a group

 R3 RS
R? Ré



RSB R4 Rs R7 R6 wherein R3, R4, R5, R6 and R7 are the
same or different and are selected from 10 H OH,
CH3, OCH3, OCF3, OCH2-CH3i SCH3, N(CH3)2, N(C—O)CH3

COOCH3, SO2CH3, SO2NH2, hal o,
%2[%{}"_%6% onal Iy substit utlejd with OH provi JQCF}%B?“'%O{'GU

least 2 of R3 to R7 are equal to H In a preferred
enbodiment, Ais agroup R3IRAR5 Rv R6 15 wherein

one of R3 to R? i's ()—I or phenyl substituted with OH
whﬂ'ea'\ B eRER% Roearinh & revathe same ar different wod 200 3eeraddrom

Gr e PR S BOR RO FS: O SR e OCF

s@QNRﬁﬁa@ @dﬂQRgﬁ""e NRW@CNEI@GR@%M pRengll otidhally Gubestituted
|'east 2 of to R7 are, H. Preferably A is nap ht.y
wﬁlpth torihgrqupsmﬁerctedtfm \Qﬁ?ﬁq hale aed Qe eallyl grovmes:lsat east 2

5 ofSoRiina S o of el i & R AP BBy o

sleetbe fiopilH §IC|{-€4 2 , -(CH2)2-, -(CH2)3-,
CH2 C(CH3)2- or - CH3)2- preferably -CH2- or -

10 R,.is Hor fj]'ﬂz%lz andR2|s C -4
Mé’lW(?TeferﬁQl‘Ye r'éﬁ&rﬁﬁpy, Qfﬁ' A9PUR2 is H or
CF-13. nisOorl. Rl is HandR2|sCH3andn|sOor
1.R3R’ igeCH3, R2 is CH3 and nis 0 or 1.

R5
R7 ReE

wherein R®, R*, R®, R® and R’ are the same or different and are selecte d from

10 H, OH, CH3, OCHj, OCF3, OCH2-CHj, SCH3, N(CHjz)2, N(C=0)CHj3, C{=C)NH,,
COOCH;, SO,CHa, SO2NH,, halo, CN, CF3 and pheny! optionally subsstituted
with OH provided at least 2 of R® to R’ are equal to H.

In a preferred embodiment, A is a group

R3 R4
RS
R7 RS

15 wherein one of R*to R’ is OH or pheny! substituted with OH,

In a preferred embodiment, A is a group



10

15

20

15 Particularly preferred are the conmpounds of the
formula (1) as described in the Exanples section
hereafter, i.e. : /V-Be

\PS%%}B»%@&?’O‘ {2-[(2R}-2-(3-fornyl am no- 4- hydr oxyRhgmyosmeisio

2

hydr oxyet hyl am no] - 2- net hyl gr opyl } phenyl ) acet am de;
N-(3,4-D i nethyl benzylr2-(3-{2-[(2R)-2-(3-fornylam
no- 4- hydr oxyphenyl }2- hyd roxyethyla mino]-2-net hyl
pridpyl } piRényl ) acet ami de; WO 2005/ 092840 L :
P p051000619 21

[ Chl orophenyl)ethyl)-3-{2-[(.2R)-2-(3-torrryl.arri n

nogd- hyd Réoxyphenyl ) -2- hyd

roxyet hyl am no] - 2- net hyl propyl } benzam de; 5

3-{2-[(2R) 2- gs- Fgr nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxye
whgreamnomendf B tonR' Hg IOk or phenyl substituted with OH and the other are

[ ) - 2- th -1-yl et hyl ol=
Sledied o HEET Y CHE Rider (et R are
roxyphenyl - 2- hydr oxyet hyl am no] - 2- net hyl
Rriofarsbly-ANis] Fagdhdhyrebliyhallysupshitatetyvith Denzam i d e;
N[2-(2, 6-Dinme th yl phenyl)ethyl]-3-{2-[(2

R-2-(3-formyl a m no-4-hyd roxy p he nyl }- 10
SiehrablyxDat ngbRiwHBHbsBe W Ry | | benza do: N

[2-(2 , 3-Di met hyl phenyl )ethyl ]-3 -(2-[(2

) f ' Otk : ; ln o
508 ke ok crfidogRegut ksl b batiuir

Fefeardd 2R) - 2- ( 3- For nyl ami no- 4- hyd roxyph enyl }2-hyd
roxyet hyl am noj - 2-

QIR ORELb Rty TR, o CTEHG Y RGBT EH- or -
€HB.[ (2R) - 2- (3- For nyl ami no- 4- hydr oxyphenyl ) - 2- hydr oxy
et hyl am no] - 2- net hyl propyl } - N-[ 2- (4- net hoxyphenyl

thyl] benza mid e; 3-(2-[(2 R)-2-(3-Fornmylam
RS 5 B O o GIHEANA R b Gy e S, Mars ioRAiv 2 1 H or CH and
ﬁ;e lPc@py! ) - N-phenet hyl - benzani d e;

cl ohe>?S/I nmet hyi - 3-{2-[ (2R) - 2- (3-f or nyl am no- 4- hyd

roxyph enyl }2 20 hyd
nex® et Ayl ami no] - 2- net hyl propyl } benzanmi de; N-[5-((1
R) -2-{1, 1- D net hyl - 2-[ 3- (pi peri di ne-I -carbonyl ) phenyl ]

B AR bl udh hegys, v ) -2 v roxyph anylJfo

R'is CHi, R%is CHy and nis 0 or 1.

Particularly preferred are the compounds of the formula (1) as described

- in the Examples section hereafter, i.e. :

N-Benzyl-2-(3-{2-[(2R)-2-(3-formylamino-4-hydroxyphenyl}-2-
hydroxyethylamino]-2-methylpropyl}phenyl)acetamide;
N—(B,4-Dimethylbenzyl)-2-(3—{2-[(2R)-2-(3-formylamino-4-hydroxyphenyi)_-2-
hydroxyethylamino]-2-methyipropyl}phenyl)acetamide; |
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3-{2-[(2R) - 2- (3- For nyl am no- 4- hyd roxyphenyl } 2- hyd
roxyet hyl am no] - 2- met hyl propyl)-N-[2-(3-trifluo
r onet hyI phenyl )et hyl ] be nzam de; 25

- 2- (3- For nyl am no- 4- hydr oxyphenyl ) - 2- .
g?%%‘ 8'r‘l(o] 2- met hyl pr opylgl N- ( 3- phenyl pro 6?1”%%"%%6“
) benzam de;
3-{2-[ (2R) - 2- ( 3- For nyl am no- 4- hydr oxypheny!
} 2- hydr oxyet hyl a m no] - 2-
Nd2H{#Ghiophenilethgha-{2-[(2R)eh Efamnllamino-4-hydroxyphenyl)-2-

?@P’&Lﬁ(‘ﬁﬂ%mi\%% ! Ir%myl rzamidy. oxyphenyl } 2- hydr.oxye
?)éz%ﬁlgro‘bﬁbhg')éthﬁn SH?I[M)\MW%,M A-hydroxyphenyl)2-

['am no- 4- hyd

hmmnﬂamé}@m@»ﬁmpylﬂmﬁzamlda

T RS e BB B A BRI BIER o <

meﬂﬁh);ﬁﬁéyip-}hfigi-ﬁa;{)Ktﬁa\an?r-&l@ﬂﬁ])bgnia?niﬁéf ny (am no- 4- hyd
&g)a( % roxyethyla mi phenyl

(3 FomnwsmqMmydrgxyeh@md)c%ﬂndmxwmmmmo] 2-

5#9@?‘%#9@ [# gﬁ%ﬁ‘”@%ﬂ?@%@%ﬁ”% hydr oxyphenyl ] f

AL ORI EIRim&thylphenyl)ethyl]-3-(2-((2R)-2-(3-formylamino-4-hydroxyphen
3- [?g [(2R) 2y{) Fsc;r) ﬂa\m‘{%o[( 4 )B -(droxyghenyl ) - 2yhyd¥%xy -
athgraxyetityjamino]-2-me ylpropyl}benzam:de

RB2HE St ies e B e oy bR hvdroxypheny
EMWBWy)arﬁmbW-memwirwwenmnﬁdeZ m et hyI prop
tyir&;[ﬁé)b? 2;34 -Foyy d inosd- hydroxyphenyl)-f&‘nydroxyethylamlno] 2)
d
Aol fhg Q'q]-gﬁné{hﬁﬁﬁeﬁﬁféﬁﬂmﬁﬂﬁia%%é?y
Prgdian)- 243 EOU“Y'BWH'MW@*WDWMFWUDcﬂdybtﬁy}dmm?rm de
RI’-WW@Q@’Q‘I’%@ Ksmsthoypbepgdlathyirpnzamider) - 2. (3-fornyl a
BN OBy PP M ol
Rietyiprop@i-rphenethylipenaanides- hyd roxyphe nyl)-2 hyd
e%%@?*ﬁ%m@n I ERes 2R 23 FRETMAT B erp g heny 2
Nzgﬁ)a?&hgamﬂo P mieth@ptdpyberzamigé.or nyl ami no- 4- hydr oxy
%ﬁdﬂn"n'almethh& Br{nipensing-tearzontiphenyllethylamino}-1-
ﬁ@(@&é&ﬁ}éﬁogﬁ%&mgmﬁd hydr oxyphenyl )-2-hyd
Gqﬂf[&m)f» bnwgéawlnmdrwomnehﬁptwdﬂo»ybwé’minbﬁgnza
m de; - fzu emy_./ a mi n’o- d
f‘?ﬂ@ﬂpwpéf 2‘§3-ﬁ1 °ﬁ°ryathymh9eri) ylbeazamide o] - 2
3-{2-{(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino]-2-
methylpropyl}-N-(3-phenylpropyljbenzamide;

' 3-{2-[(2!—"\’)-2-(3~F0nnylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
n}ethy_tpropyl}-N-indan-z-ylbenzamide;

3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino)-2-
methylpropyl}-N-(2-pyridin-2-ylethyl)benzamide;
3-{2-{(2R}-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}-N-[2-(4-sulfamoylphenyl)ethyilbenzamide;
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20 net hyl
propyl ) - N-(4-hydroxy- 3, 5-di net hyl benzyl ) benzam de;
3-{2-[(2 R-2-(3-Fornmyl a min o-4-hyd roxyph a

\M%@Z,«Pmﬂ. roxyeth yt a mi n o]-2- PCT/IB2005/000619
e

propyl ) - N-(6-hydroxy-jga phtha |
eN- 2-yl net hyl ) benzam d e; N-(3,6-D chloro-2-hyd
roxybenzyi)-3-{2-{(2R)-2-(3-fornyl am no 4 hyd roxyphen

[)-2-hyd roxyet hyt am no benza m de;
éazi-Dnmethlamm%bengl)-Z (3—{12R)-2-[(2R>{-2 (3-formy amino-4- . .

N S T S e R A
NEIGE{Q&[(H RE2- [3{3 Z-[Dlh?tﬂ?bﬂ I-I1s(oﬁuﬁmllnm2yd:arhony1)-phenyl]-h)ﬂd
%ﬁﬂ%ﬂé%@h&ﬂ%@%%ﬁt wYﬂf@‘Yﬁﬁ?J’\xjﬁBWI‘q/%enza
?“{g [ﬁZRO?-ZO’ é%oﬁﬁé ﬁ%ﬁmyg&ggﬁhéﬂmﬁ’hﬁdwefrm@fﬁ#ﬂﬁml
MWﬂJWM% Nvﬂﬁwbmenw@wmmmbeﬂwmm hyl ) benzani
&p{ad%arﬁ -GhFonpylamipardchysrgxypheny Re-hydroxyeiWamint-go- 4

SRRyt S BT S

BQP/{[(HRRDHI-Fotbgamino-4- hydroxyphenyl)—2 hydroxyethylamino]-2-

N%hgéqqq%&fzrb} ?nydroxy Mnylp?\[e yi?etlllyl?beznzgrr] 3 gdeca-2(7

ﬁf@@g@%ypﬁéd?ﬂyﬂﬁgﬁm&{gﬂm (B BriflaminBysLhodsorypienyi)-
2-hy@irgxyeR)ylamnclmppghftenytacathenideio- 4- hydr oxyphenyl -2

A2 e e R KRR e ATV BN eRY 5y bi phenyt
h?dbdx?&!h Wdl%ﬁ%}gﬁenwﬂa&iﬁarﬁﬁoﬁ (hg fb&zanidd; Fo m

a mino-4-h roxyeth yta ni

Namanﬁm%ybao{ay{@@l’&%rqummo ot Zﬁﬁ%”ﬁl];l)/})b%nzm c
?ﬁ?&’ﬁ{ﬁ’é’}éﬁ‘“ﬁ%ﬁ.‘B%}‘%ﬂ‘?&ﬁ%)’i}g’g%&% oxglet h§/| a ?n i noj - 2-
QREHERP2IBFCIAY IO Wyl énjphehif QIR Iy BRI 2

) acet am de;

mqttylemmai}oNzl{Zﬁwar@wmhﬂga@n-ﬂn@mghyimewwgn?) 2-[ (2R
xyggényIWnﬁr ox henm)-]z Ibydro% eth ?@ﬁ@q]} phe

Wéthylp&twf}l—m(#-hyﬁrcﬁ S;B-dime byl)ﬁénzewmn

,23% )-g g—Formylan[uno-4 I)'lydroxyphenyl)—2-hydroxyethytamlno] 2-

N e e e o N L S

rM(@ﬁ#[hnlylEro-%yﬂﬁoxybenzm 3-{2-[(2R}-2+(3 forrnyigm:no—tl;3 5 i

ioraunbsny ke tydmheibiano Smiiptqnbencaide: T

R 24 Ginfe@hyibé Ry 2p3-42- Rﬁﬁb‘}?«ﬁﬁhﬁﬂwbnﬁn&t hydroxyphenyl)-z-

hydroxyethylamino]ethyl}phenyl)acetamide;

3—{2-[(2R’)-Z-(S-Formylamino-4-hydroxypheny1)—2—hydroxyethy1amino]—2-

m_ethylpropyl}-N-[2-(4-hydroxyphenyl)-2-methylpropyl]benzamide;

3—{2-[(2R)-2-(3-Fonnylamino-4-hydroxyphenyl)-2-hydroxyethylamino]—’2—-
methylpropyl}-N-(4'-hydroxybiphenyl-4-yimethyl)benzamide;
N-Adamantan-1-yl-2-(3-{(2R)-2-{(2R)}-2-(3-formylamino-4-hydroxyphenyt}-2- -
hydroxyethylamino]propyl}phenyl)acetamide;
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hydr oxyet hyl am no] pro
pyl } phenyl ) - N- (2- hydr oxynapht hal en-1 vyl
net hyl ) acet am de; N-(5- Chl oro-2-hyd

SRMRRDAY) ) - 2 (3-1(2R) - 2-1(2R)-2- (3-Tornyl a e ffdisiomers

hydr oxyphenyl ) - 2- hydr oxyet hyI am no] pr opyl ) phenyl ) acet a
m de; N-(3, 5D|chtor02hydroxybenzyl) 2-(3-{(2
R-2-[(2 R-2-(3-fo rmyl a m no-4-

NQ&-)(E*{EQ&J()G-&zlaytdcyM[ﬁéi mﬂ*&ﬁfld@mﬁwﬁﬁmﬁﬂe}%ﬂ a.m

%’S arlinreryi3 . ety iR atyR2 HyBiypnenyil

M.L&drohenyl) N-(6-hyd roxyna phthal en-2- 25
) acet ami de;

%3%@%(23ﬂ6m0@mmwvwmm&dr oxyphenyl ) -

%yq{l_of%eqh QMpﬁgﬁnﬂ)jﬁl-@] I;;fcfrﬁ@ﬁ@i ﬂ&‘gyél%gw)gcetamlde;

2R 2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethytamino]-2-
no- benzy ( )2- ( [YEZR 2- édfgprryl glr)r; noy4 h{/drgxyphe
mpnl)ylmony EM)y@QﬂMBﬂTlﬂﬁ]meiM'}bgnh@G Rgid pethyl ester;

3?%*?}@9??(2%))22@%5%@ Endmhenylk 2 ydrgsyetyaminol-2-
Pﬁi}bm@d )ZN-(ﬂahfhydroﬁfeﬂmHy)baWZ?imétaMc{eﬁ met h
anesu | fon benzyl }-ac 1092840 PCT11
52(2@@th@6 m@rqxxbeny_l)-N ethyl 2—{3-{(2R)-2 [%2R)—2 -(3-formylamino-4-
%yé}rﬁéﬁ Sherh Pﬁd &%gﬁﬁ%‘%ﬂﬂ? AR tn oy RaRM dtamide;
NB(Qh&hImmmﬁsbdfomvﬂWWM{{m}ﬁﬂm)ﬁﬁ(ﬁﬂfﬂmbmyw acet
RepsHeRaI) 2 DA Sy B P L T opyB Ay doetamide;
Ef(gq&k}?m%ﬂz -(3-Fokflylbhidd-4WHRIGpREARENZY! ) - acet a
bydrexyethliaainolpre sy febenyl)- i {4abydtoiyd SedigetieyibenzyBabstamide;
23%5?{%%}22{%&éﬁpm@wnoﬁmpmomﬂhay| 4-y! et hy
r ox lg nyI%)mlgmﬁ@h{ Zpl[ﬂ( Zghgﬂbyﬁagp}%ﬁl%n r11 no- 4-
\aetbyhatesapide. 2- hyd

EP %&b@é%%%'@wmfﬂ% é&% ortSiamino-4-

h
ﬁ?ﬁpgﬁﬁp‘ﬂ?zmﬁ’ﬁ?@ﬁ“hﬁmf o ezﬁ&egam%’ew ot hy! )
clloro- 3yargnybanz) 243 RN KART A forpyamino-d-

AR ﬂgﬁguygw#éfqﬁmgﬁ%néﬂy BB W%hggyé&a#dé,z (4-hyd

&-(Méﬂh}-ﬁ;[?%}-h@l’(ogn%lamlno—4whydro )phgn 3 . |
roxybenz or ami
BoRte R eraiRg RremyIoRepv R RI R 2
Q[rﬁ@t}ﬁkfﬂ)ﬁ’&aﬁﬂtdé .acet.-am de; :
2-(3-{(2R)—2-[(2R}-2-(3-Fonnylamin0—4-hydroxyphenyl)—2—

' hydroxyethylamino]propyl}phenyt)-N-(4'-hydroxybiphenyl-4-yimethyl)acetamide;

N- (4-Cyano benzyl)-2-(3-{2-[(2R)-2-(3-formylamino-4- hydroxyphenyl) 2-
hydroxyethylamino]-2-methylpropyi}-phenyl)-acetamide;
2-(342-[(2R)-2-(3-Formylamino-4-hydroxypheny!)-2-hydroxyethylamino}-2-
methylpropyl}-phenyl}-N-(4-methanesulfonyl-benzyl}-acetamide:;
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15
N-[ 2- (5- Chl or 0- 2- hydr oxyphenyl ) -ethyl ]-3-{2-((2R)-2-(3
-fornyl am no- 4- hydroxyphenyl

') A yet hyl am no] - 2- net hyl propyl } benzam /000619
‘%0%‘5&1){6%%‘; 2- (3- For nyl a m nQ- 4- hydr oxyphenyl )Q@sz(c}ju o

roxyethyla mino]-propyl)-N [2-(4-hyd

roxyphenyt) 2-methyl p ropyf]benzam de;

2-(3-{2-[(2R) - 2- ( 3- For nyl am no- 4- hydr oxyp hen¥
223H2d{2F2 (3 bamilasjing-4stydroxyphenyl)-2- hydroxy hylamino]-2-

e %s'}e W@-Mb@?@@&‘éﬁ%&»ﬁ*%@% (R

2 2R\ 2 hydroxyethylamino)-2-
nghfl{d;[{)x et hyl am n met'hyl pr opyzngpheynylxyace){ am d!a

aethyl Nopsl}-manm))-l'é(%-m uRromethsl-pen

S PNAEEE e o hem - hydroxyethyaminal 2+

atetﬂﬁpdw}r}pwm P4} ﬁ?dm?ﬂbqﬁlenmnﬁbthgl)a@tm&leas pect

resent | nvention ounds of fornula (1)

CHEN br%Z(mwm%@)@ihs@]r%d%nBBRr&fﬁ@“W@ﬂunM

BB B2 50 e s RS o

eqet{aqmm(wmmmuaqhmw@a yi-2-hyeirodyetiegtAmindp?2-
20051192840 PCT 20051000619 25 itabl e acid
gmwpmpygahegw% 0 Gy Aoy bR AeH L aeatamre:

%g?p[gﬁe‘j 5. és Lo enzgtfrokﬂﬂ'Le‘ﬁgﬁ-lzt ﬁ@r@fﬁéﬂ?}lﬁmmo] propyl}-N-

m%hpmmyphmwl)sbﬂaetbylpbmwmm%dml phat e, borate,

TR R uSena i TR Sy AR E- BeroRaylaiing 4-
hygfd*?ﬁﬁ%‘?@de“@“f%’?’égﬁmﬁéﬁ“@%‘?f HenpRaeAbfide;

INHR- tﬁ-Ghlane{Z-bydrdeypfltwmhyﬂ MMW? fogmylaminade,
nudfRiphenie R taning? 2rEatyipndy BRRegrides, o
RER)- ZI{Bﬂicﬁrhﬁ/larﬁPﬁ@Lﬁh aromﬁadyﬁ)@h){d}amhﬂanﬂ&] -propyl}-N-

ph%gphat eth drog osphat e/ phosphat e di hydr oge
b bhydraxsabeny! -2doethwirsoryilbenzamigee, succi nate,

AR b il blo2k Fyar el P BRR PR oz

frﬂ@thwﬁrdma}@hbaﬂw netrahydrosthioppiant i) scatginids;
N-(5-Chloro-2-hydroxybenzyl}-2-(3{2-[(2R}-2-(3-formylamino-4-hydroxyphenyl}-
2-hydroxyethylaminc]-2-methylpropyl}phenyl)acetamide; and,
N-{5-{(1R)-2-((1R)-2-{3-[3-(3,4-Dihydro-1 H-isoquinoiin-2-y!}-3-
oxopropyllphenyl}-1-methylethylamino}-1-hydroxyethyl]}-2-
hydroxyphenyllformamide.

" According to one aspect of the present invention, the compounds of formula (1)
wherein the (CH2)-C(=0)Q" group is in the meta position are generally

preferred.

Pharmaceutically acceptable salts of the compounds of formula (1)
include the acid addition and base salts thereof.



10

15

20

25

30

Exanpl es include the al um nium arginine, benzathine,
calcium choline, 15 diethylam ne, diolam ne,
gl yci ne, lysine, magnesium meglum ne, ol am ne,

sodi um tronetham ne and zinc salt )
\Eétrinaﬁgdl’#m of acids and bas may al so be forrr'ti_\t‘élmB o 00t

exanpl e, hem sul phate and henicalciumsalts. 20 For a
review on suitable salts, see "Handbook of

Phar maceutical Salts: Properties, Selection, and Use"
by St ahI and Wernmuth (W1 ey-VCH, Wi.nheim Gerrrany, X

SHBPle AEFRTSH 84 AFREE ARSI bR PRI st
wnesle@etmadae the b&elfa@@Ctdd";ShtbheaWnOb&fzoEw mthle@yiate

(1) with the desired acid or base; by renovi ng
bicarhonate/carbeasts. | abisuiphgtaisuiphateg ghcafa fr 6amaylate, " citrate,

SRS SRS el BBl Gl alconte

guarpnate,a | pekaflorophdsphibtan uﬁibégzﬁtbe dassdisshlieridedchloride,
or base;. or WD 2005/ 092840 PCT/1820051000619 26 (iii

BrarareiRelTgMiR. BYTPIgidaeeidss ivsiRGEn GnosBhAG: Jsethionate,
of bhof 0-5PRALNSial, REI o Wrihe S RAEP b fadBhe, 2

ase ofr means a suditabl'e 'on
caysytate, 5 rﬂd:d)tmdte ee niteste} | onstate.e dypliatx | | palmtate ed pamoate,

t t Th £ | t t
hisphipe Budingefec( BRoT AG/PhPSRIAIR. oRTHEySAR s ooy galgamate,
D¥ccRLPMAR! btearht Ofsdcli‘ﬁwla’f’é" Y&iHate TS deﬁﬂfeLe%é?{rate 1-hydroxy-2-

Tonisation in the resu ting salt' may vary from
naphphoate tpsylate ard xinafeatesatts.non-i oni sed. 10 The

SRR, Pae8 L nelS Aren ey oo B4e’ el laim, qoptoxig sats.
ESSAPRY 9halulie 8RS CAluRfhiamIObRiMhe! bepBBlfe, calcium, choline,

conprising the conpound of the i nverfti on and a
diethybaminest diotamineunglygne odysineyr maghespmar meegluminsal plamine,

ARESELMR, sholltn, EomelRNTAF PR ACRABEST] <ol vent s
WeinisalisLlof Aoigk uthrdbaddshimaytdiso Bedoened, fohexamphi) theddisulphate

are conpl exes such as cl athrates,
and hemicalcium salts.

For a review on suitable salts, see “Handbook of Pharmaceutica! Salts:
Properties, Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim,
Germany, 2002).

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

() by reacting the compound of formula (1) with the desired acid or base;

(i) by removing an acid- or base-labile protecting group from a suitable

precursor of the compound of formula (1) or by ring-opening a suitable

cyclic precursor, for example, a lactone or lactam, using the desired acid
or base; or
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drug- host inclusion conplexes wherein, in contrast to
the af orenenti oned solvates, the drug and host are
present in stoichiometric or non-stoichionmetric
anounts. Also included are conpl exes of the dru
WERIHIOHISAY two or nore 20 organi ¢ and/ or i norRfak|B2005/000619
conponents which may be in %toichiometric or non-
stoi chionetric anmounts. The resulting conpl exes may be
ionised, partially i oni sed, or non-ionised. For a
(fiiZV' ‘B IE%QR\‘@EEPE%? thée&)rﬂgg’thﬁf W%hﬂulﬁ“ﬂ)(@) another by,
69- l eblian (August 1975 25 Herel nafter
al | rreacmoe'nwﬁb aroapm’qmat&jsmdfmf bﬂammabr meanscofasuitable ion
references to sol vat es and conpl exes t hereof
and %8 @%th conpl exes of salts thereof. The
conpounds of the invention include conpounds of
formula (1) as 30 herei nbefore defined, including
bﬂyn@ iontdace feicallyneasried qubdn sefutionp T b@rr@gyltlaaosa't may

SOBEAR R Se ol 58 R a8 PR TR o8B evaporation

ofsm&esal\)ems Tiey diegede of ideibatiord imile resulting salt may vary from
|soto i cal |l y-|abel ed conmpoun of formula (1) As

Garople Yé&“‘éﬂ’@a@’m “BP?!P'HF‘E@S -of the conpounds of
formula (1) are also 5 within the scope of the

i nvention. Thus certain derivatives of conmpounds of

Tioe compoghdsvf the nwpnhanenh'y tebdist inrbotb unsolvated and solvated

BEReTBe P SRIEE) ' iHssd REralbdy deeiDg g arolpuar; gomplex
thé conipgdiumdl éf thé).nmdﬂﬂaﬁms sqg,%hroﬁsbtﬁ@tdnwm .of one

for exanpl e, by hydrolytic cleavage. derivatives
or more pharmoacedtically’ goceptabis solveol mhacuiesf demexaropieoethano.

he, use, 0 Q. .pr.odr,ugs nd .i.n o-drugs as
JRB"\’/E%’"‘DBY‘{’(%?JE@Q{Q%%‘! %él‘ Saf‘LSé’im' g&?ﬁfﬂosi um Seri es
(T. Hi guchi and W Stella) and 'Bioreversible Carriers

in Drug Design', Perganon Press. 1987 (led. E. B
Inslred wmﬂu tharscopeap inveption Ase somalexas) sudpas clathrates,

B B0 Bl IR LS, NSNS He LBementioned

e pro acing ropriate

$olvatesonel diugeand hesetate ipredent irc stdishiswietrief of AsmAstaichiometric
é’l’]‘ vvlth certal n noieties known to those skilled in

guals; AlS0- pelydad; e eamplaxesqelkthe a4 CcPBIaIRIRG WG OF more
bianieSidBr HhorgaRRY ESfpoR¥nts whitRdaad e mELBRAiGhetric or non-

stoichiometric amounts. The resulting complexes may be ionised, parially
ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, 64
(8), 1269-1288 by Haleblian (August 1875).

Hereinafter all references to compounds of formuta (1) include references to

salts, solvates and complexes thereof and to solvates and complexes of salts

" thereof.”

' The compounds of the invention include compounds of formula (1) as

hereinbefore defined, including all polymorphs and crystal habits thereof,
prodrugs and isomers thereof (including optical, geometric and tautomeric
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1985). 20 Sone exanples of prodrugs in accordance wth

the invention include: (i) where the conpound of

fornula (1) contains a carboxylic acid functionality
wan ester thereof, for exanple, a corpeguBshoswov61y

J% re|n the 25 hydrogen ofyst he carboxylic acid

functionality of the conpound of fornula (1) is

repl aced by (C3-Ca)al kyl; (ii) where the conmpound of

formula (1) contains an al cohol functionality (- OH),

isomersi@s hereinafter defined andpsetopicaliiahnied camnaingdstaidormula

( ydrogen of the al cohol functionality of the conpound

8‘ formula (1) is replaced by 30

(G - Ca) al kanoyl oxynet hyi; and (iii) where the conpound

of forrmula (1) contains a primary or secondary

Asindicated) se-palledi-pradrugsiunf e cemrouads Ofaiﬁmawiajé‘i) are also
6 5P B MDA GRA4 B Aehdl? AREA000 of A of

oun erein

fermbht(h) whichrmaqr‘rmmfhtﬂdwer mharrﬁamﬂdagloalaéctlv}ty mtﬁemhaves can,
npound of formula ( |s/arerelaced

‘(’@ﬂ @C’@)‘aﬁl&iﬁ@yﬂ“m @fFﬂ'ﬂtPh@\e sc%\“’eft@ﬁl it eempounds of
f

S S 1, 6 0 g, 5 O

Sdalt denvatives ade rrefemreehom ‘pidairegs’ eFurtioer mﬁormamnrmuﬂrﬂsise of

i R i Sl i v
S ngﬁéi@ﬁles%e& her.i Rigeeki Qﬁld ewe Sféﬁé)bé’hdt B%r@verslble Carrlers in

ounds of formulfa (1), th onpounds forned
Prugvi Desigpon l%&mamwtrﬁ’ressn dﬁBﬁ'he(edru@ BorRoche, American

?ﬁa | es ofI tab t)es i n accordance with the
@Jgﬁqqegncg sl?&éa (i) where the conpound of formula
(1) contains a nethyl group, an hydroxynet hyl

derivative thereof (-CH3 -> -CH2OH): (ii) where the
Emdregmin atcordanseawith the stveation can, fokexgmpleots peoduced by

d
R aBiapYBle fipfiienfes PianLin 78 domequsids Ghiduia (1)
@htivWbrtam moieties known to those skilled in the art as ‘pro-moieties’ as

described, for example, in "Design of Prodrugs” by H. Bundgaard (Elsevier,
1985).

Some examples of prodrugs in accordance with the invention include:

() where the compound of formula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof, for example, a compound wherein the
hydrogen of the carboxylic acid functionality of the compound of formula (1) is
replaced by (C1-Ce)alkyl;

(i) where the compound of formula (1) contains an alcohol functionality (-

OH), an ether thereof, for example, a compound wherein the hydrogen

' of the alcohol functionality of the compound of formula (1) is r'eﬁlaced by
(C4-Ce)alkanoyloxymethyl; and

(iiy  where the compound of formula (1) contains a primary or secondary

amino functionality (-NHz or -NHR where R #H), an amide thereof, for
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20 secondary am no derivative thereof (-NR R2 -> -NHR

or -NHR2); (iv) where the conpound of fornmula (1)

contai ns a secondary am no group, a prinary

ded haodpdde thereof (-NHR -> -NH2); (v) where gd@ip200s/000619
conmpound of formula (1) contwgins a phenyl noiety, a
phenol derivative thereof (-Ph ---), -PhCOH); and 25

(vi) where the conmpound of formula (1) contains an

am de group, a carboxylic acid derivative the

eof
(- CONFPXMPlESORHFOMRRIHh RIelT. Bl ﬁa?Q)méBné’ﬁi RNggor both
one Olhyiddend SHTHHR! Birfin MiRAM0rRiR/TBS thiéLoffdlinddf Wifula (1)
or nore stereol SOMers. ere a conpound of Tornula
30 coris/areeepiaced|bydQyiC@)alkadnagmy| ene group, geonetric
cisltrans (or ZIE) isomers are possible. Were
structural isonmers are interconvertible via a | ow
R eRARPIES of feEcRMRENtCorcipEeIn BeLordanib ORRh| $iB! foregoin
can occ%r. Q'hi s can take th% formW0 211115111428111 .g no
roempleg2and 19@Emples 161 Bthed prodpdtlypes amaydre daund in the
C ounds of, farmula (1) containing, for exanple, an.
i%&'&%&“&f’ rgﬁr%ege group, or so-called val ence
tautomeri smin conpounds which contain an aromatic
noiety. It follows that a single conpound may exhi bit

n¥peovaRacenaia approundsiof demmuwiant) saybemselves agias Rradrugs of

S&ﬂ@lefcﬂfl%&ms%?&ﬁ'ﬁﬁa htrjventi on are all stereoisoners,

geonetr I somers and' tautonmeric forns of the
cAlsp tnpudedwithiotie scogeldf theiimeentibmarecastabalites of compounds of

exhi bjt] npre than one,type, of isonerism. and .
oilac ). 15t 5 EOBPOWRRS farEck 6 vvALEGN ariMaiRtstign f the drug.
aghM eaéié'rﬁ;ilié%ﬁhe&%%ﬁtfe%% b nek &iﬂ@g%hﬁv&ﬁwﬂ iRtiud8

is optically active, for exanple, tate or
I-lysine, or racemc, for exanple, d!-tartrate or

BhvewiERaIng OmAGES PR e JRefYegroue, an
i Nt henyirbxyr@thylI6HIBI® thERIOMBERAGLAROM,0RG fracti onal

15 crystal lI'i sation. Conventional techniques for the
pliig parwberenthes sompcvadodf ifadnulad (4) contans oamralkoxy group, an

e O Bl B3R (O Gt 1y
Lﬁi?fgﬁhﬁe@f the Ethpoudld Befdrivailae) cohitdits af Ritidryadring: group, a
secondary amino derivative thereof (-NR'RZ — -NHR' or -NHR?);

(iv)  where the compound of formula (1) contains a secondary amino group, a
primary derivative thereof (-NHR' — -NH,);

(v)  where the compound of formula {1) contains a phenyl moiety, a phenol
derivative thereof (-Ph — -PhOH); and

(vi} where the compound of formula (1) contains an amide group, a
carboxylic acid derivative thereof (-CONH; ~» COOH).

- Compounds of formula (1) containing one or more asymmetric carbon atoms

can exist as two or more stereoisomers. Where a compound of formula &)
contains an alkenyi or alkenylene group, geometric cis/trans (or Z/E) isomers
are possible. Where structural isomers are interconvertible via a low energy
barrier, tautomeric isomerism (‘tautomerism’) can occur. This can take the form
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20 high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a raceni c precursor)
may be reacted with a suitable optically active

HB%ﬂE for exanple, an alcohol, or, in thec§agRusmety
e conmpound of formyha (1) cont ains an acidic

or basic noiety, an acid 25 or base such as tartaric
acid or 1-phenylethylam ne. The resulti ng
di astereoneric m xture may be separated

o&nf@mﬁ@gaa\@ﬁwanmmnsétquuladﬂ}g@%ﬁaw%ﬁ%ﬁxamle an.
ifiho ‘%tcpq}rrb)@f{'leh#}s g &cﬁ@écfgﬁr&ecﬁﬂ’t’cﬁhéﬁ t|El &dHipounds
means we nown

cortespondi n I oner
vithichaceriainl adamatmnnoi&ﬁ; Ghollaws thatzosingle aimpiwend may exhibit
inv t| on &;;md chiral I_F:recursors thereof) may be

%B"P RE-Rf$9MBRESMCcal | y-enri ched for m usi ng

chrorrat ography, typically HPLC, on an asymetric
resin with a nobile phase consisting of a WO
muwo.@imahecwm@mameop&sem :«inveqtmmme balh, sterecisomers,

g%ﬁ}pga” nqee ggﬁr; &ﬁ\" hexaln T&%Sﬁ%gb fro OPEqESOO/Pa 1),
iRadihg Qﬁh&ohﬁd@%kﬁibltmg rHOR: Abn dfe BPBYOS &ﬁﬁrﬁénsm and mixtures
typi cal 1% di et hyFam ne. Concentration of the

ofjangt @r m%t%eoﬁqeﬂlscemqlt&a@idarm &@ldr@dd@fspéﬁ@@%ﬁﬂf@r wherein

A ETERE DRl 5o BRRL B el SMER S8 Bhine, g racemic

fbpéxa?w;aﬁpbletartl‘a‘ﬁéerdpai@&nhgtry of Organic Con'pounds
by E. L. Biel (Wley, New York, 1994). 10 According to
one aspect of the present invention, the

| .
GSURTEAER AT ol YIRS fsfoown o
those nskithed Qh athe aat,dddi nechnailey echiosnategraphlyl yand fractional
t&yéﬂl”ed OHN MO~~Q / RILRRI / (CH)n HN O O--

ent i nvention includes all pharmaceutically
accept abl e i sotopically-

Conventional techniques for the preparationfisolation of individual enantiomers
include chiral synthesis from a suitable optically pure precursor or resolution of
the racemate (or the racemate of a salt or derivative) using, for example, chiral
high pressure liquid chromatography (HPLC).

Altematively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case
where the compound of formula (1) contains an acidic or basic moiety, an acid
or base such as ftartaric acid or 1-phenylethylamine. The resuiting
diastereomeric mixture may be separated by chromatography and/or fractional

crystallization and one or both of the diastereoisomers converted to the

corresponding pure enantiomer(s) by means well known to a skilled person.

Chiral compounds of the invention (and chiral precursors thereof) may be
obtained in enantiomerically-enriched form using chromatography, typically
HPLC, on an asymmetric resin with a mobile phase consisting of a
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15 | abel | ed conpounds of fornula (1) wherein one or

nore atons are replaced by atons having the sane

atom ¢ nunber, but an atomi c mass or mass nunber
different fromthe atom c nmass or mass nunber which

\?6?&!@1%%@-% es in nature. Exanples of |sotopespcs,wBt2@,b)0@,6”
or i nclusion in the conpougds of the invention 20

i ncl ude i sotopes of hydrogen, such as 2H and 3H,

carbon, such as "C, 13C and 14C, chldrine, such as

oS af Sy MBS e ko Eb Bt R 5390 Hdoume
335%0 H&n@ndxé@@uy 1085 PROILI20%, 2naHfraf tB&P5%rwy volume of an
u

suc S, 25 Certain isotopic lwJ ﬁ
unﬁstybﬁaﬂsbﬂﬁlfh Q‘E(ih})‘amlf@r Céb@&ﬁm"%t‘o“t eluate affords the

ﬁ %ﬂ'ﬁ]‘ﬁ% fag a radi oactive isotope, are useful in
@{ W€substrate tissue WD 200510928411
PC ' Y1132005/ 0110619 31 distribution studies. The

radloactlve|sotopestr|t|um i.e. 3H - and carbo

Stereoisgmericpangiperaten mayy b, separated by 4ony Qé‘aqhﬁlq“es
[ @éﬁg

KBl fiots SIBREE U ohSBEPR Siiple, TSErCERUMIRIN Organic

Lorhpasddtby € LuBlieli(Wiley2Newrdork at39)d certain

t herapeuti c advantages resulting from greater

netabolic stability, for exanple, increased in vivo

hal f-1ife or reduced dosage requirenents, and hence

rmﬁl:c:rﬁﬁn &S 6hé 'é& I 196 PRaseint MVERIGH) €96 (R, F@)—stereousomer of the
Substi Tt on” w 03|tron emttipg isotopes, such

f@muls rbelomoviwteln S hygmgeuearm;B is Ci4 Rk p(ﬁferably methyl,

et a0 Q" HR S5 AN el alidle, 35 UGB B 02, e

conpounds oHH ornula (1) can generally be prepared by
15 conventi naI Hechni ques known to those skilled in
oy Iogous to those described

int ' onpanyl g\ Exa ar athns usi ng
an _appropfiate i gotgpéc IabeledI ents in place
oftOt he Ton- | abel ed reagent previousl rrpl oyed. 20
Phar mgggut i cal | y acceptabl e sol vates i® accordance

» nvention include those wherein the sol vent
of crysEﬁTleation may be isotopically substituted,
820, ds-acetone, d6-DVBQO The conpounds of

f | I I .

ﬂge preseg'ujf)lhvernlon m%Fu es 1y pthla%%acgm )? patc%%p?aﬁ’lg fs%toplcally-
labelled compounds of formula (1) wherein one or more atoms are replaced by
atoms having the same atomic number, but an atomic mass or mass number

different from the atomic mass or mass number which predominates in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention

include isotopes of hydrogen, such as 2H and *H, carbon, such as 'C, "°C and
" 14¢, chigrine, such as ®Cl, fluorine, such as ®F, iodine, such as ‘2 and %%,

nitrogen, such as *N and "N, oxygen, such as "0, 70 and *®0, phosphorus,
" such as 2P, and sulphur, such as *S.

Certain isotopically-tabelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate tissue
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andl or derived forns, are val uable pharmaceutically
active conpounds, which - 25 are suitable for the

therapy and prophyl axis of numerous disorders in which
\‘*ﬁ‘iutﬁdug)sfi{?‘:eptor I's involved or in which ago”l!'(,sma‘iﬁusnmuﬁw
thi's receptor may induce bepefit, in particular

allergic and non-allergic alrways di seases but also in
the treatnent of other diseases such as, but not

limted to those of the nervous system ,premature
dhalmbutiom stugitest iThe naeimabtl\fmlsbtupes toitapm cisds | Eh and carbon-14, i.e.

oBopfa Batenbey SRR it Beiosh liomar TIRY eadh o indSHporation
s&ﬂﬂzj GR&a SotbORGE 1S an advant age in |owering

gastr acidity, particularly in gastric and peptic
ul ceratlon WO 200 5109 2 8 4 0 PO/ 14 2 00 5100 06 1 9

Sﬁgﬁﬁﬁﬂw aﬂég%@pveggstdcﬂ}&#%?@'ﬂ@? o 0l2H may afford certain

Heragdeutic étﬁfaﬂfag@mnhmug fRITR Qeesiter m’étmoumxamy for example,
obtai ned, for exanple, as solid plugs, powders, or

increasedyin viscnbaltliteuemredyced desqge mduisaments, and hence may be

BRI e et S BB e or 5 adi o 11 equency

drying may be used for this purpose. They nay be
adm ni stered al one or in conbi natian wij

Suhstitution, with (asiirast emitting ispionase suelh a n o5 0 agd N, can
B 41y PO Rk el SR G Bgginng

ﬁohisttdte\t’emmtmrmmpand:ﬁti on with one or nore
phar maceutical ly acceptable excipients. The term
"excipient" is used herein to describe any ingredient
Wicalgnéﬂelbaeccﬁﬁmq%déﬁorﬁfulé 'Pﬂ "V %Bhbf%l?lg Hé“brepared by
ol ce excl pl ent to a largé extent depend
tanvantionaltéchagmueisekmawn itouthase rakdiédoin Hemart 9[’ rat pmncesses

§{‘3‘89${1$>P 2t C{q%gﬂﬁ%(? u’F eegéccgﬁqggﬁﬁﬁai ot aﬁ gpd Preparations
Bemgn®e bel'tfpﬁatéi Wcéuyqaserwréaé&rﬂs fimplddecotite H8hYabeled

of conpounds of present invention and net hods for
trmantpr@mwséuemﬁmem be readily apparent to those

skilled in the art. Such conpositions and net hods for
their preparation 20 nmay be found, for exanple, in

‘FRarnagéutitatly Bbeeptableusolestes Bt aedurdarice With the lﬁd.:ehtuon include
Sl\/ack Publ i shi ng Conpany, 1995). The conpounds of

hRagnvhereimine V%[Hrﬁfrﬁ"é?tt@ul@i‘oﬂrfﬁw be l@teplcally substrtuted e.g.
D,0, dg-acetone, dg-DMSO.

The compounds of formula (1), their pharmaceutzcaliy acceptabie salts
and/or derived forms, are valuable phannaceutlcally active compounds, which .
are suitable for the therapy and prophylaxis of numerous disorders in which the

- B2 receptor is involved or in which agonism of this receptor may induce benefit,

in particular the allergic and non-allergic airways diseases but also 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 lowering gastric acidity, particulérly
in gastric and peptic ulceration.
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adm ni stration may involve swallow ng, so that the
conpound enters the 25 gastrointestinal tract,

or buccal or sublingual admnministration nay be enpl oyed

by, Whj ch the conpound enters the blood stream.q] 1
“f@lbuﬂ?’?ﬁgwrmuth. Formul ationg suitable for orgcq}lﬁﬁ)%bo\(“”
adm ni stration include solid fornul ati ons such as

tabl ets, capsul es containing particulates, |iquids, or
powders, - | ozenges 30 (including liquid-filled),
chewSormpgdunds afnthenmventionr tntendeatt for, phpsmaceutital dise may be

|ut j | i , fil | s, | i.qui d
PGHTalele anecriNTeNon s 2roTRhey R RioRncts> ] Ok ) B oo, for
exbAipld dPE8HA pligaD polWdBIsU @R fiFHS ENFetittls Sihubs Prscipitation,
syrups. and elixirs, Such. fornulations may be
ceygialtizationa freeze Idgyingi spray drying. qmvap@@ﬁym%wngnhﬂlcrowave or

by REBlehey PRI IR 12 SR pBBoREne gi yeol
met hyl cel | ul ose, or a suitable oil, and one or nore

emul si fying agents 5 and/ or ;suspendi ng agents. Li‘%ui d
Tfr@ynmag_t tpeg,,@npmgstq;pgoalw BF & £PEbinglioNy h one or more other
RS gt thThRhriBn 89 CombiRkuH AR dhe & ABIaRRT lgs (or
conpounds "0 e rnventron may also be used In
dsagnydicomblination, theretf). Geriendlyyrtheynyilddeageiniioistered as a
sucq as those desgri be_ﬂ_| in Expert Opinion in, 110
fermaylagent inc asse@ation Wi @sp, obgroasehaspaceulirallyngoceptable
. Ofrla k i Qar [ :
REor ) NG e oA R L p o esEABE By 15grBRient other
then dhe ceomgfountdés) dafsthg dnamtion. Tine ehoigei efagxojpieéntowillsto a large
ight %t 60 weight % of the.dqgsage jor In . .
S Sepnich oprigcliify Guch 41 beoPtdRa e 5! egiiistaton, the
et BF 408 aREipidht YRPSASHIRY AMdSIABIRGT 2Rl Ihe HuwdeoSIHR diBage
starch glycolate. sodi um carboxyfret hyl cell ul ose,
feenci um car boxymet hyl cel | ul ose, croscarmel | ose
sodi um crospovi done, pol yvinyl pyrrolidone, nethyl
cellulose, mcrocrystalline cellul ose, |ower

Rhanriaceuticdli esthpositivel edivablo Myt teeldeliv@yeof ceinpbhds of the
regel atini sed starch and sodi um al gi nate. Generally,

nprﬁaer&@ igventicsy and meshosls for dbeibpreparationvill b repdilyogargrent to
554 88 B SO Yoo 50 o (B0imelppbraton
maperd faolts Sov exgomple, tin EReminglont’alPledrnfageatitalt Sciences', 19th

i.tabl.e binders include nmcrocrystall ire cellul ose,
g‘iﬂ’%‘? ?M?Clébggﬁg‘,'n%&"?&aﬁ%n@% - 25 gycol, natural and
synt heti c guns, polyvinylpyrrolidone, pregel atinised
st arch,

The compounds of the invention may be administered orally. Oral
administration may involve swallowing, so that the compound enters the

gastrointestinal tract, or-buccal or sublingua! administration may be employed

by which the compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as

" tablets, capsules containing particulates, liquids, or powders, lozenges

(including liquid-filled), chews, muiti- and nano-particulates, gels, solid solution,
liposome, films, ovules, sprays and liquid formulations.
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hydr oxypr opyl cellul ose and hydroxypr opyl
nmet hyl cel | ul ose. Tablets may also contain diluents,
such as | actose (nonohydrate, spray-dried nnnohydrate

2@3%%{9%% and the |i ke) manni tcl, xylitol, @?tﬁl'?m?{l(w

Sorbitol, mcrocrystalline cell ul 0SE€,
and di basi ¢ cal ci um phosphat'e di hydrate. 30 Tabl ets
may al so optionally conprise surface active agents,
such as sodium lauryl sulfate and pol ysorbate 80, and
Liglid denhalationd indude Is:uspansdiml, deiutioths; aymups\\end elixirs, Such.

20051092840 PCT(1 200510 619. 34 _\Wh rese
fogmwlations may be e M}ﬁ@@ qrefeﬂnca %ﬂsg@nd typically

cgn'pri se ?{%m 0.2 \ﬁ@% %ﬁ otl \ll\g;%%ﬂéﬁg/l?gg‘ﬁi%cgl, propylene
glycalh| methwceTlamlset or al sntagmemmanﬁ oo tafli rnormbmuta‘\fying agents

sych as eS| um ar cium st te, zinc
arelf§h s Senhetti B, LR G tmilibhs Tl . By arebfe by the
re&@r%iﬁt&idﬁ%f $ 56, Rdrxariple, SABashabéty| sul phate.

Lubricants general ly conprise fromO0.25 weight %to

10 weight % preferably fromO0.5 weight %to 3 weight

T8 Zoripbings 8 fe;inkeaten $hal a0 & <88l i 1 dssalving. fast-

digih@Rpatiay idveag@femigsueh mktmeageeememrmtwrw Opinion in
tabl ets cont al n ugbto about 80% drug, from about 1

Thesagentiofatents, 4 146) 98 168buchyhiangoasd-dlen (200 about 0
wei ght % to about 85 weight %diluent, from about 2
wei ght % to about 10 wei ght % di sint egrant, and from

Ferbablet Hosageverrght dépdmirag aon db@e\l\ﬂ'iayhtug)/crﬁaybn'iaken.ip from 1
Tabl et bl ends ma)/ ge co ressed directl H roll o
weight & 1o $Qmieigh % ¢ %@0 e BPEMJIBOR Vé?%" éth?'Qht % to

I V. d
6(5)vféti gr an)blf %é:}i&% bl@hﬁoﬁg'egﬁgfg?n {&/tehxet reuho%dtat?lefts geenerally
cardainetat idigintegrantf ithamles maf adisimegrents anclpdes aodine astarch

OEPISteh, A IO et S C8 binsPe PRISTR: cATaprumei Soflose,
créséaﬂmlagel éb_d"mﬁr Ws?gblueaie g\g 69framoneTafhbg@ﬁ cellulose,

LI eber man and man Mar Cel ,
mmqpryaﬁaulne cellulose, lower alkyl-substituted hydroxypropyl cellulose,
starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
will comprise from 1 weight % to 25 wweight %, preferably from § weight % to 20

weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystall ine cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, |

hydroxypropyl cellulose and hydroxy propyl methylceliulose. Tablets may also

contain ‘diluents, such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol,
microcrystalline cellulose, starch and dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium

lauryl sulfate and polysorbate 80, andd glidants such as silicon dioxide and talc.
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1980). Consumabl e oral filnms for human or veterinary

use are typically pliable water- 30 sol uble or

wat er-swel l able thin fil mdosage forns which nay be
WaRsdodrssli Ssol ving or nucoadhesi ve and typi catiig2005/000619
conprise a conpound of formyla.(1), a filmformng

pol yner, a binder, a solvent, a hunectant, a

pl asticiser, a VO 2005/ 092840 PCT/ 1B2005/ 0006 1 9 35

stabiliser or enmulsifier, a viscosit d| f agen

Whanpresenie surfacy Active &ﬂ@&bﬁqmﬂvsc%p%:% Mg'ﬁ@ﬂ % 1o 5
fopr t u | T od,

LR of e Tabfey SR8 BEns Ry QinprselIBnE DI Ut to

weigbt % & theltatllée conpound typically conprises from1

wei ght %to 80 weight % nore typically from 20

wei ght %to 50 weight % of the solutes. Less soluble

TAHIRRUISS gﬁﬁé’raﬂ?%htaﬁr? I@rﬁhﬁ@tﬁchrﬁsomphbgﬂnpéteéﬂé@e calcium

conmpositi typically up % of the
sfearate;szingstearate, ispdium sm&mcfunmatm amfd mixtungls :of (ropgnesium

be.in the form of, nu articul 0
TRHmIT Sl s GHED Shieleise WBRGR S bR Gipuge roRF0.25
WEIghe 95 A WeRght %P SrefiraBly fRdm /5 twsghtclhted rhtO%daf the
and is typicall'y present in the ra nge 0.01 to
lableght % nore typically in the range 30 to 80 wei ght
% 15 Other possible ingredients include
anti-oxidants, colorants, flavourings and flavour
otismesible iigredientst inglade ai-dxidants stdloaraats, figvaginy agents,
cool ing agents co-sol vents (including oils),
B%Pf‘ﬁa@lﬁ?%an%@ﬁ@ﬁ'@a%&?%“ ®&nt i - f oam ng agents,
surfactants and taste-nmasking agents. 20 Filnms in
accordance with the invention are typically prepared
Exempmoprtablétsecordami uy tafabolbit BO0%drm, $roim latreut d@tvezight % to

Bt el s Big drors Dol afeichtyi8 aboyt 85 wéiaht de diuent,

FrSﬁlt éﬁonﬁr?y @énght 9% t&¥bbGERF Gty Bg atéiﬂtg?r%ﬁt‘ Lia"i‘icﬂgcom%?bout 0.25

Solid fornmulations for oral adm nistralion nay be
weight Matceabows eweight¥i labdcardnd/ or nodi fi ed rel ease.
Modi fied rel ease fornul ati ons include del ayed-,

sust ai ned-, pul sed-, controlled-, targeted and

EEIBt BIERE ﬁ'lﬁ?etihs@em&%stsé@(ﬁré@f'ofr't@drdllér‘ fARRm tablets. Tablet
fornmul ations Tor the purposes of the invention are

blends or portions of blends may altematlvely be wet-, dry-, or melt-granulated,
melt congealed, or extruded before tabletting. The final formulation may
comprise one or more layers and may be coated or uncoated; it may even be

encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:
Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marce! Dekker, New York,

" 1980).

Conshmable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly
dissolving or mucoadhesive and typically comprise a compound of formula.(1),
a film-forming polymer, a binder, a solvent, a humectant, a plasticiser, a
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30 described in US Patent No. 6,106, 864. Details of

ot her suitable release technol ogies such as high

energy di spersions and osnotic and coated particles

. found in Pharmaceutical Technol ogy =]

‘gé?‘ﬁ‘;‘{%’g?h , by Verna WO 20051092840 Fiitea0ns 19

PCT/ 1 B20051000619 31, et of (2001). The use of

chewi ng gumto achieve controlled rel ease is described

in WD 00/ 35298. The conpounds of the invention may
stabifiserber aanilsifist, ca edschsityenddifyiing ageht angl Jal solyent.  Some.

strea it o nuscl Qr intp an internal '
copdizas o a8 Rgpbon Hiay factoe mork FR8 Brat i uae

i ntravenous, intraarterial, intraperitoneal,

intrathecal, intraventricular, intraurethral,
Thentcompoend| of fermular(dhireay benwatersobibleyor igseluble. A water-

sl B PIRLY Sae AR iRl o heBRLAl BB et g grore
tybiRBRE RIS . 20 8@6lgRt Bt a0 60) weilght Samdl thaf selutes. Ll8ss soluble
techni ques. Parenteral fornulations are typically’

! ] cal ly
campasgs Hay wormntisevhotaaterspropanioa; ¢f the gemuasitios. dyeikally up

[ : feri t
by S A i P B BBRES fomp g (1)
bé frpihedainh of snultigarticuiste Headspre suitably 15 fornul ated

as a sterile non-aqueous solution or as a dried form
to be used in conjunction with a suitable vehicle

C [ r =fr T e t .
TRY AP P REr B Soat Fom REnRARENA Sctharides.
pfoteins, corasymtieetictlyydrycioidsi srat isaypicallypresent inythbaa nge 0.01 to

cconpl j shed usjng standard armgceuti cal

of Sttt ShrBota: b PIcRL DB Ga00R 38 T BOWE A  ho art. The

sol ubility of conmpounds of forrmula (1) used in the

preparati on of parenteral solutions may be increased
Otiyert pessilsle oigregientspinichude aoti-oxidaints) ncalerahts, ofleesepurings and

such as the incorporation of solubility-enhanci
3Rt hhapgers, HiasLRNgS. Falvask SURUFng’ 20t Septinacapents.
cHRYIVBRtst Bhaubimgedild)0 datoliem®dbaiking 856HtS! antShhiiRg agents,

rel ease. Moddifred rel ease fornul ati ohs i ncl ude
sudacigrts-and tasletmipsidng agpotssed-, control |l ed-, targeted

and programmed rel ease. Thus conpounds of the

i nvention may be fornulated as a solid, senmi-solid, or
Fifstifl actor@aice WitAuhd ihventRAar ﬁfgr@tw Prepére@by evaporative

ie

I npl ant ed depot provi di ng nodi f )
drying of thin agueous films coated onto a peelable backing suppo rt or paper.

This may be done in a drying oven or tunnel, typically a combined coater dryer,
or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formutations include delayed-,

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

Suitable modified release formulations for the purposes of the inwention are
described in US Patent No. 6,106,864. Details of other suitabble release
technologies such as high energy dispersions and osmotic and coated particles
are to be found in Pharmaceutical Technology On-line, 25(2), 1-14 , by Verma
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rel ease of the active conpound. Exanpl es of such

formul ati ons include drug- coated stents and
poly(d/-lactic-coglycolic)acid (P&A)_m crospheres. WO
\%ﬁqa{sﬂﬁz%% 40 PCT/ 1020051000619 37 The Conpouﬂ?ls)m%uwouaw
the T'nvention nmay also be agninistered topicallTy to"

the skin or nucosa, that is, dermally or
transdermally. Typical fornulations for this purpose

i nclude gels, hydrogels, |otions, solutions, creans,

el ait{2e0rt)s Thd wseiof ghBwirgnglen 40 adhiess confsolledostaasefis described
Ski , wafers, inplants, sponges, fibres,.
B%@aﬁ@éggﬁé‘ m croemul si ons. Li posones may al so be

used. Typical «carriers include al cohol, water,

mneral oil, liquicf petrolatum white petrol atum

Ghy canpaungs| gfetfiey invaation yoay aisedbe rasisinistered| gitastly into the

HBA, E8ar R0 RGBS G o "BRUAASBAH! Suifffe Aers o
paniérapadtniiptralien kR ikkdRIncWEANAtradrtéy) Gatraperitoneal,

adm ni stration include delivery by el ectroporati.on,

inbiathssab irlsawentrimare ricueathel, igagtgmal.datracrantgl, intramuscular

g?l'n&.r &Jrkft‘t%%ﬁ‘eo%. ;@ﬁfgb?é f&@f‘r‘ces(l gogaara@l‘(lgﬁ:ﬂj Sﬁrtrlﬁiétration include

oj ecttny etc.) Tnjection. nmul attons Tor
hegdle a{incodingi sicranheardie)rinjedters, oneediafred injediers and infusion
i medi ate and/or nodified rel ease. Mdified rel ease
196PRIAYEEi ons i ncl ude del ayed-, sustained-, pul sed-,
controlled-, targeted and programred rel ease. 20 The
conpounds of the invention can also be adm ni stered
Parerdemt dbtmulationsy are ntyaicatly agqueoypi sohiitionsi whidhe niay contain

of .a. d wder (either alone, as.a m.xture, for

Bxcifisnts sfieh 25 S ComOTRPBIFY 200 JUOESY Bgents firpfagably to o
BAMBPARAY P& 19)Cheat, ffoPrson?é(%EBlic%tioﬁh,XﬁféyV\Ha@ be more suitably
phosphol i pi ds, "such as phosphati dyl choli'ne) "froma dry

frovidated @vad sterie non-aquegus sotltiopperags ardsiadaform to be used in

PG S o P ST
produce a Ine mst), or nebuliser, wmt or w thout

the use of .a suitable propellant, such as .
The preparationf ofparemesdle fogmulations under sterile conditions, for

BB A RN ORI o S

rrse T oadhesi v
@hamassutichl techaiques well \knbwafida thidse skiled 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.

Formulations for parenteral administration may be formulated to be immediate

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

sustained-, pulsed-, controlled-, targeted and programmed release. Thus
compounds of the invention may be formulated as a solid, semi-solid, or
thixotropic fiquid for administration as an implanted depot providing modified
release of the active compound. Examples of such formulations include drug-
coated stents and poly(d-lactic-coglycolic)acid (PGLA) microspheres.
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The pressurised container, punp, spray, atom zer, or
nebul i ser contains a solution or suspension of the
compound(s) of the invention conprising, for WD 2110

4 0 PCI71 8 200 5100 06 1 9 38 ex .
“ggﬁﬁﬁgﬁ&%aqueous et hanol , q; a sui table alteﬁﬁﬁbﬁmmymmﬁu
agent for dispersing, solub|I|S|ng or extending
rel ease of the active, a propellant(s) as solvent and
an optional surfactant, such as sorbitan trioleate,
oleic acid, or an oligolactic acid. 5 Prior. to use jn

T&egéﬁe?&f“@esrqﬁ%%m%ﬁﬁﬁbﬁ%ﬁs&@ Saimmlstetet topiaaly to e, skin
ok?ym'uge 4, 2PN ( BYRh&IR) loy tl'eﬁ%aeﬁﬁé\!} ST Oymrﬁﬁﬁh}atlaﬁisfgr this

I eved by ary appropri at uting met
mmxbse meluslpi gals, hystrogels) fotigns, fdalutmnlsedrqagms raintmends, dusting

t | fluid f
PRl UesERgS: s pTIEES, SN AR WaleTormRjens, spgnaes,
ﬂﬂﬁé’é "tﬂand@?% Lﬂrﬁﬁnﬁél‘aﬂﬁhulsf &Ns. Q.’ﬂ?dﬂb'n‘?as Hé%“h@é't?é LSed' Typical

hydr oxypr apyl met hyl cel | ul ose);, isters and

caaviers iinigede alnohgk e~atnr amineral gile hqwd patektuma whitenpgtralatum,

I A L A

Heaﬁic@ﬁﬁr%ds-t 866, Morkampher J Pharn cS:iBgi(10Rro554958 &y Finnin

| euci ne nmanni tol, or magnesium stearate. The
ﬂ'HbM@@W@@fa #39P4r ous or in the form of the

nonohydrate, preferably the latter. O her suitable
exci pients include dextran, glucose, naltose,

Othiebi mebkns xofl tdpital Bdoistsations indlude delidetyr bhablesiopdration,
A sujtable sol utlon f_ornula ion,for use in ap atom ser
QETOROr 1% ANPGRS SANGENP(ESs, S CRGIORPeRle ArsReshls free
(B o™ Bitdna UTE) Rfiectbh conpound of the

ention per ac uation e actuation vol ume may
vary from1lpl to 100ul. A typical fornulation may

E B35 B Bl vl Hon RS 6 B FReci
ahdssr ﬂﬁbd:l‘ﬁ&d 2?e|éé§yemo%1rémlrsmag§yf&mMs' idRrRd dtlayed-,

propyl ene glycol include glycer and pol yet hyl ene
sjaioed-, suisedblcontroliedutasgeted andguogrammed relaase.
| evonent hol, or sweeteners, such as saccharin or
saccharin sodiun1 may be added to those fornul ations

The ichmpodds ofethb i iaventiine84ke dlsoobe idndihRedreatinkadsslly or by
I%ﬂga%g tt@g}cglly in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with Jactose, 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 -

a fine mist), or nebuliser, with or without the use of a suitable propellant, such

as 1,1,1,2-tetraflucroethane or 1,1,1,2,3,3,3-heptaflucropropane. For intranasal

use, the powder may comprise a bicadhesive agent, for example, chitosan or

‘ cyclodextn’n.

The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the compound(s) of the invention comprising, for
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Fornul ati ons for inhal edlintranasa! adm ni stration nay
be .formulated, to be immediate and/or nodified

| ease using, for exanple, PGA. Mdifiedr .
WOHEIFPZHYons | ncl ude. del ayegd-, sustained-, Salcqggﬁnﬁmuon)

controll ed-, targeted and progranned release 51n
the case of dry powder inhalers and aerosols, the
dosage unit is determ ned by neans of a valve whi ch

exéfiple/ € lethaholle tatjueduanathanol, Usi ta suitabie caltamadivei tagent for
the invention are E%?elcally arranged to, adm ni st e[
dispersradselybilisign, op gending raleasa At the RtV 0g1Papeliant(s) as

so&%ﬁ? )a?ﬂg éms%ﬁq}[m%yglgcah fé%ﬂlgsasr{rfﬁ:&an Trib‘Fngé o l%g&?%’ or an

ose y be Tn e range
oligblemtinkcidh may be administered in a S|ngle dose or,
nore usual ly, as divided doses throughout the day.
The conpounds of formula (1) are particularly suitable

prto?rtoauns@%manw E%U&nopﬁus&&éldﬂj?drﬁ{dléﬂbnm&acGm@‘%?&&mt is

the 1 nventi’o be adm ni stered rectal
miceayiisend ey a Gize smta@tqofce‘ délivetyh by fiohatation éWp@ibletSGr than 5

b
mEIo1 s Mep S Seninyes 4Ty, Apapnriath oL g et guch
as?8pirat Qe L ARG, fidil %ed:fé't rﬁqrnaapl Qtﬁﬁerf:ﬁﬂicdl eﬂmdal prdesding to form

admnlstratlonrra formu i mredi at e
nanepAadicles digh @r@ssmee‘w@ogemtmne@r 3[-‘&'&?265&" Gor nul ati ons

i nclude del ayed-, sustained-, pulsed-, controlled-,

targeted and programred rel ease. 25 The conpounds of

Capsulés (@ate oforngyarapleo frioen adlatini st Wdidxy:brb@;dd'\ﬁtﬁyﬁ;dllhbse)
or ear, typically in the formof drops
biisters ARds@AItrisiges das e I an dahalern QinpuMiaios g g lze formulated to

odftifi o powgEr miX & the Sofifbol A of M Blenéra SaB pqder base
smhnaaelabmseboockﬂgrrchdabdi e (;mr@nnahsmrrhabiﬁer gslicl8tas Heucine,
col | agen) and i odegr adabl e . g. ,
méﬁmt oRLARHER T Seatgie oFhe 1BcioRdEsy BR@NBYKrp s it form
e s 0
oft 8%, FASRIny Bt “BrefoRabl e | INGIS TS QitpbiBOSeRTontd inctude
depdtapy glugbaé cohibbse, ispedilot, ogylitol, fructose, sucrose and trehalose.

A suitable solution formulation for wuse 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 1ut to 100ul. A typical formulation may comprise a compound of formula
(1), propylene glycol, sterile water, ethanol and sodium chioride. Alternative

solvents. which may be used instead of propylene glycol include glycerol and

polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as

saccharin or saccharin sodium, may be added to those formulations of the
invention intended for inhaled/intranasal administration.
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WD 20051092K40 PCTI | B20051000619 40 acid, a

cellulosic polyner, for exanple,

. hydr oxypr opyl et hyl eel | ul ose, .

ﬂﬁq&gmyﬁ+$ylcellu!ose, or methyl cellulose, Oﬁ?ﬁunmmmmmw
et'eropolysacchari de polyney, for exanple, gelan gum

may be incorporated together with a preservative,

such as benzai koni um chl oride. Such fornul ati ons may

al so be delivered by 5 iontophoresis. Formul ations

Formuetidres feruirdialedimiranasal aadroimisttagiob eriayr beil farmutated, to be

e i diate andlo dified rel ease. I, T .
Pamedele paRr iRl e e dpL SRiote! BRA, Megified release
itrefiions GikidebbRded-, tastamead, or programmed rel ease.
10 The conpounds of the invention may be conbined wth
pulsadi, eontraltadentargsiad and negrameed mlRaseas cycl odextrin
and suitable derivatives thereof or polyethyl ene
gl ycol -contai ning polynmers, in order to inprove their
sothebédset of, dry Fickddr ihidlers ratideaerb86lk ethersdgage. unit is determined
bi oavailabil ity and/or stability for use in any of’ 15
by enednsraf revalye whichirlivarse medered iasnoutti Ynits in accordance with

- tL e I f Ou

i SUBAR 5. R0 BIAREES. o AmIGEP s ek 0888 dropurr

adntiairirsg frob 0,001 Ay ©s10rRg oh the Cowspoumdasfdtormula (1). The overall
non-i ncl usion  conpl exes may be used. As an

seiedosei Wl tpicallyeke ot e3ngei BO0AMa, te g uyhichomay be
LRmimRARETS & Ié@%s 6, sl Lﬁﬁay a%%?ihb@rd%s%ﬂ‘n{ahﬁﬁout the
I.e. as a carriéer, dilfuént,  or sdlubiliser. st
daynonly used for these purposes are al pha-, beta- and
gamma- cycl odextrins, exanples of which may be found in
International Patent Applications Nos. WD 91/11172,
nﬁlﬁ:ﬁﬂ'@i 281y add Bartid f8P ah ladiMistration b
g@seiq#jab e tgqgg%wﬂ'ls?(e? a E%%?ﬁg??’g%? gﬁtai \?gm st y
eehadationds, for exanple, for the purpose of treating a
particul ar disease or condition, it is wthin the
scope of the present invention that two or nore
PR ERABOIAIERHF tHeORROStidH $a§ beRhdmpisterednRcedilyVdH ginally, for
contains a conpound in accoidance with the invention,
rexpmpihviartherform ofea soppesitony.i pessaey, fasrenama.aCriea butter is a

HABBaE o Bns e itboohRo0BheES GhedfieesEY' bb”lRed s

appropriate.
Formulations for rectalivaginal 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 may also be administered directly to the eye or

' ear, typically in the form of drops of a micronised suspension or sclution in

isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and

" aural administration include ocintments, biodegradable (e.g. absorbable gel

sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or liposomes. A

polymer such as crossed-linked polyacrylic acid, polyvinylalcohol, hyaluronic



10

15

20

25

30

Thus the kit of the invention conprises two or nore
separ ate pharnmaceutical. conpositions, at |east one
of which contains a conmpound of formula (1) in
accordance with the invention, and neans for
WOHBHURENY retaining said conpositions, sucKRCE4BA0S000619
cont ai ner, divided bottle, *r divided foil packet. An
5 exanple of such a kit is the famliar blister pack
used for the packaging of tablets, capsules and the
acidl K& ffé\ﬁ:lé‘dié Qblyrite, | farerdxapiple S Rdrbkstbpyimethylceliulose,
sui table for adn1n|ster|qg$d|fferen dosage forns,

hydroxyethgiepligope @hmethwl celiulesen diri mhetesepolysagrhagidp okreer,

conpos;i ti ons 1 [ k0t e |l s,
for; BEARb en e By afad e s PRan ekt b o prébordve,
sudth &lshsnzalkoremi closdeBuchnoemuldtienkirhay \aa dlel gelivered by
_ conprises directions for admnistration and may be
ionieRareeld- wi th a so-called nenory aid. For '
adm nistration to human patients, the total daily dose
of the conpounds of 15 the invention is typically in
Fotmalatiensg éorlodlknauraladididitrgtiole paydenfprmafated to be immediate

the node.of adm nistration. For exanpl an,
anflir SRS @RSy HodTag, roisane, ToRHHRRAnS igriugeo deiavee-
-,4%2,1%_ 3 ai nfsH TN red in
Sué@hg e olﬁlggﬁ?\'/ibggtgéﬂggs'gﬂggn '%W&&E ﬁ‘lt he pé]h?/%fl an's
di scretion, fall outside of the typical range given
herei n. 20 These ,Josages.,are based on_an.,avera hu
ngeubf%’EPOH%% né’%a tagid 9"6'3“ angxlt d%kﬁom?"fdig%ﬁt?he@%'e
médhsfiofdcilarentiticse adét ¥s iycioBbgtrihCarit baitabie etvatves Pereof
subj ects whose weight falls outside this range, such

orpplyeihylane giveel-captaiing:pplymers ipgrdento favaruoagﬁbeir plubility,
di%éb?lgbn fa?é.efﬁﬂaeﬁ%sa:ﬁé\?biﬁab |aib|§l§f%hﬂ%‘?tséé%§tg;@§|use in any of

rences "to cur e, pa I've an actic

thé méarementiondd awdiisg admikistratioey. enbodi nent of the
present invention, the conpounds of the fornmula (1),
or pharnmaceutically acceptable salts, derived forns

D@QF&?I@I&%H &ﬂﬁﬁfe%i%f exarAPled AR d%ﬁlgt? @?Rérally useful for

nation with one or 30 nore additiona erapeutic
magjctnsagedones @odatiministratioretputes. Both inclusion @ndman-inclusion

SQ articularly .desired therapeutic e resul t. suc
conleye Ay A o S AT st EafpleRl iy iRE g,
thei cyeaexiPinomag LrsuddiCas) dh HxiliBH} ad@itive, T8, txda lc@rrdr) dilent,
20051092840 PCT/ 1B20051000619 42
or solubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in Intemational Patent

Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a combination of active compounds,
for example, for the purpose of freating a particular disease or condition, it is

" within the scope of the present invention that two or more pharmaceutical

compositions, at least one of which contains a compound in accordance with

" the invention, may conveniently be combined in the form of a kit suitable for

coadministration of the compositions.
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bronchoconstriction, (ii) inflammation, (iii) alleragy,
(iv) tissue destruction, (v) signs and synptons such
as breat hl essness, cough. The second' and nore
warfhdds | therapeutic agents may al so be a eofppemnghoneiy
of ?ﬂ%gpgrnula (1), or a pharmaceutically acceptable
salt, derived forns or conpositions thereof, or one 5
or nore R2 agonists known in the art. Mre typically,
the second and nore therapeutic agents will. be ical
Towscbeddt oF BiR KVANYan FARPNERS B0 o ThRre: SERATRIe PyBrceutical.
hpERRndCaf 1 Bast! bife bf ilich CBNBATR Y EbBLLAR of formula (1) in
co-adm nl stered" and I'n conbination wth", referring =
dcootdamceomitbu titks iofedtionguard (meaas dfoonseparataly cetainingr said
t herapeutic agents, is.intended to an ;
OBt s A Boeerialyt oAvEE) Srufleabr oMed fifpagiet An
XA gl T €lidhoB 1af isStHeh fanmbE BRéteppaek Us@APRIIHG Packbging of
formula (1) and therapeutic agent(s) to a patient in
taklets, sepsuteaandribe likevhen such conponents are _
formul ated together into a single dosage form which
rel eases said conponents at substantially the sane
Thekit bbthelinvaatich Raiarticulany suifadblefur iadhiinistarimgl diferentidosage
adm ni stration of such conbi nati on of conpouq%%;&?ot
fognswufos gxample Parertetahelor iadmigisianing) the sepasale; gitions at
JEfen Soshbe ThiTRals, of RETRNAG NRF CERIRES xfbBsitons against one
dreother. Whoc assise doakdianee, thbskibrtypiably domepris@ss directions for
tine. sai d patient, ereypon saifd conmponents are
S iatasonandiay bR revfieg WiRe shfaled REREY i o
patient, sequential adm nistration of such
conbi nati on conpound(s) of forrmula (1) and
Forcadipinistratioaderhyraan patientpathiedatal idailyndese of the compounds of

trefeetith s haraib f B B 0)Bodh S00BE IS URE R bourse.
& 8hé Fr6de Hf RPRARGULOY.CFEI BREMPIS, Tl MtrBeEhEN dilly Boge may
significant tine interval between each adm nistration,

Rl reawion from 8-00dgiginddmg. Ahe tetal daledosg may be administered

DB s Yo 08 ook e By g bisaRton, @fSutsize o

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 elderty.

For the avoidance of doubt, references herein to “treatment” include references

to curative, palliative and prophylactic treatment.

According to another embodiment of the present invention, the

- compounds of the formula (1), or pharmaceutically acceptable salts, derived

forms or compositions thereof, can also be used as a combination with one or
more additiona! therapeutic agents to be co-administered to a patient to obtain
some particulardy desired therapeutic end resuit such as the treat;nent of
pathophysiologically-relevant disease processes including, but not limited to (i)
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il

sequential adm nistration of such conbi nati on of
conpound(s) of formula. (1) and therapeutic agent(s)
to a patient in need of treatment, when such

ts are fornul at ed together into a si
\‘&og'gﬁ‘@z$8rm whi ch rel easeg, sai d conponents ?glrﬁm""w%“g

control | ed manner mhereupon they are 5 concurrently,
consecutively, and/or overlapingly adm nistered at the
same and/or different tines by said patient, where
treathguoristrivtipnb dilja dhflamiraations i) yaliergh efivt tissuen destpuction, (v)

di ff | f
S92 200 RYTEPIRGE Buiis, repHP SEeaSeEugt W PRRR] gpd more
émdlﬁbﬁaﬁ?hér‘é Qti@@(lgéhtsqfnai, 38 bé & dokpoutid of the formula (1), or a

armaceut i accept abl e sal ts derived forns or
mmmeutmﬂy aoc@ptahie shibdarved forms or eompositionsithgreof, or one

& Pk ) S o R BE it pSba AL sk B mor

ﬁw@)aade‘thib AdentRiliass s818aedtfford b Uifsrent 1854181 IM@rapeutic agents.
ant agoni st's of LTB4, LTC4, LTD4, 15 and LTE4 (c)’

Hi stam ne receptor antagonists including H and H3 o
ant aghwiused, herain, she terms ‘So-agdmisisiation’o ccaeém"yﬁtered and “in

%@@@ﬁges{’ g&'{ Séeefé*@?ﬁgﬁgcﬁé@c ?f%g’?:fégnui?r(1) and one or more

athiep gosriapbatio agents, d§ dtended) te magmn tahd déﬁis téfer RD&End include
inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors, (Q)

8PP¥INGi ne, (h) Sodium cronogl ycate, (i) COX
i nhi bi tors bot h non-sel ecti ve and sel ective COX-1 or

CO%- 2 hbaegsadrgl}mh%& £ SBcA | conBifbti e B5AbSEhd(s) of

glucocortlcoster0| MBnGer ant | les a
agai n&n'n'mliaj()g)eandlsthenaipleammgemt&s)emtatpz-msnt in( hed of treatment,

B ST gEo i R P s s cosa

ant agfSivbich feldaddsnédid BompBREnBZat-didetiitially the same time to
antagoni sts, 30 (o) |nmmunosuppressive agents, (p)

I nhi bsatdrp@t@nt matri x netall oproteases (MWS),

o 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 1o said patient,

o sequential administration of such combination compound(s) of formula
(1) and therapeutfé 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 consecutive times by said patient with a
significant time interval between each administration, whereupon said

components are released at substantially different times to said patient;
and
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WD 20051092840 PCTI | B20115/ 000619 14 (q) Tachyki nin
NKi, NK2 and NK3 receptor antagonists, (r) Elastase
inhibitors, (s) Ad enosine Ala receptor agonists, (t)

J . s of urokinase, 5 (u) Conmpounds thapcfgsnfRnney
‘\8rgggéryﬁijélbgﬁreceptors e.g. Dg;agonists, (v) Mdulators

of the NFK pathway, e.g. | KK inhi bltors, (w) nodul at ors

of cytokine signalling pathyways such as p38 MAP

ki nase or syk kinase, (x) Agents that can be cl assed

ases mseqUgtiiaiadministration o suctecombdation ofsemppynd(ss of formuia.

hetordy gt dapeRadl agdife) ta b3Renhh MRAE S Ao e such
conpidnsisorfdnts fare Mohdulaidd Yegether o a b&gmwtlagagu $orsn which
- Muscarinic M3 receptor antagonists, -

i nhi ele@ses sal@comp@@eﬂtsc@sa nitrglied ma(mﬁdghersuam they are
recept S r
5 onaioncHB Rtk s nseenelf S dghg afapfithe stfffinisiered at the

Ki nasgame® andforldiftérent limas bashabpatient,s ( LTRAs)

i ncl udi ng antagoni sts of LTB4, LTC4, LTD4, and LTE4,

are preferred. .25 Accordin th resent j.pvention
hers! e RAT B12Y o SN AIUGFRISDI NG h SR ER ey T Foute.

gl ucocorticosteroids, in particular inhaled

glf ucosmtém&%me&%fvmhar tHeREpSRE BYSRENWVRICR| @Ay be used in

fects, 1ncluding prednisone, prednlsolone
eornbingtion davith; rthamspmpiosne(sic 6f offrala b e tphesaseutically

gcc?ep?@élg a‘tg derived forms or compositions thereof, include, but are by no

means limited to :

{(a) 5-Lipoxygenase (5-LO} inhibitors or 5-lip§axygenase activating protein
(FLAP) antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTBs, LTC,, LTDq,
and LTE,,

{¢) Histamine receptor antagonists including H1 and H3 antagonists,

(d) as- and ap-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use,

(e) muscarinic M3 receptor antagonists or anticholinergic agents,

(f} PDE inhibitors, e.q. PDE3, PDE4 and PDES inhibitors,

(g} Theophylline,

(h) Sodium cromoglycate,

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

. (NSAIDs), : | | B

(i} Oral and inhaled glucocorticosteroids,

(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,
{n) Kinin-B4 - and B; -receptor antagonists,

(o) Immunosuppressive agents,

{p} Inhibitors of matrix metalloproteases (MMPs),
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WO 2005/ 092840 PCr A B200 5100 06 1 9 45 budesoni de,
fluti casone propionate, ciclesonide, pnd nonetasone.
furoate, or - muscarinic M3 receptor antagonists or

ng i c‘? inergic agents including in particulgh,ensmonsre
WL %éﬁ"um salts, namely byomide, tiotropium )

salts, nanely brom de, oxitropiumsalts, nanely

brom de, perenzepine, and tel enzepine, are further
preferred. It is to be appreciated that all references
(QETRECiyKitn iNteatNtend NG seeeptonardagordstspal | i-at i ve. and

rophyl acti¢ . treatnment. The descri ption, which .
(50(1?' 8 '“hg"t@ﬁfhcer ns the therapeutic applications to

' e XU RIEBBPrdgohiteul a (1) nay be put. The
()E%%%'Jﬁggeof for m%la[ (gl) have the ability to interact
(i Inhiibbitars of Rrokir@sset or and t hereby have a wi de range

GLebpResba: A% SBhabiReBRopfy 34 Ehooilsh

(Qrﬁlg%ﬂtorsléf tReaVFxf PaltiifayPBYE IKK aibigfrsal | manmel s.

refore, a further aspect of the present invention
(mdinatchdators oheytokipasignallingpathyways sughiys pd8 MAP kinase or syk
pharmaceutically acceptable salts, derived forns or
conp@Sfti ons thereof, for use in the treatment of
(8] Ag@nesthatlcanbdadiassedds muebltitd Onanti-fusefvech the 02
receptor is involved. Mre specifically, the present
@bANHPIYICSon al so concerns the conpounds of fornula

(ﬁag)HDﬁrC ﬂﬂﬂfit@?&?. jcally acceptable salts, derived

rnge or conpositions thereof, for use in the
faapat RE3Kinade thhilsitgss, di sorders, and conditions
selected fromthe group consisting of : asthm of

what eyer type tiolo or pat hogenesis, i

par t | AGFQrHIngs o 8 PreseitaAveution. rarmhinatian gf thes compgunds of
folRuy i@pnsi sting of atopiaasthma, non-atopic
ast%nawgr]ﬁg?gi c asthma, atopic bronchial |gE-nediated

a4l bindagamistschi al ast hma, essential asthma, true

thoma, . I NS ast hna caused by pat hophysi ol ogi c
'3?5?‘6?%’353& ,recee;p:fgri Pgo'gt'gfshrm caused by
EPPEUGARBIRbA, factors, essential asthma of unknown or
- 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 LTB4, LTC,4, LTDy,
and LTE,,

are preferred.

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

- glucocorticosteroids, in paricular inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone,

flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
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WO 20051092840 PCT/ 1 B2005/ 000619 46 i napparent cause,
non-atopi ¢ asthma, bronchitic asthma, enphysenatous

ast hma, exercise-induced asthna, allergen induced

ast hma, cold air induced asthm, occupati onal ]
0P8 ast hma  caused by bacterial, fungaFF?ﬁﬁﬂaﬁmm")
protozoal, or viral infection, non-allergic 5 asthma,

i nci pi ent asthma, wheezy infant syndrone and
bronchiolytis, chronic or acute bronchoconstriction,

chr oni cbbdesaride. Suticasene piopienate, olbksenisiel oind gpemetasone.
enphyse obstructive or inflammatory airways -
diseaseﬂﬁg?ﬁ%ﬁﬁtever type, etiology, or pathogenesis,

in particular an obstructive or inflamuatory airways

10 disepffschHaic 132 reespter amlagehits f opnanfichainergic agents
consistiqﬂéff chroni ¢ eosi nophil'i ¢ pneunoni a, chronjc

obst r ucinoludipg | inmrsticulan nsalsepigmopals, namely Bregyide, tiotropium
e ! i ; |
:j;gpﬁeg%gggﬁlg& eegﬁ gibqﬁ%@de;ss c%rg@gg{ szst%ﬁg'ca%y %?F%%g[?romlde.

t hat i s perdrgepiiesandadiebyepineever si bl e, progressive
ai rways obstruction, adult 15 respiratory distress
sréggrﬁma épARDS , exacerbation of airways hyper-
Frederther plefeliidequent to other drug therapy and

ai rways di sease that is associated with pul nonary

hyperit 98b0be agrefiattidt tat il véTaferiies HereR tetieatrm include
or pathogenesis, in particular bronchitis that is a

curalee, palliativeeandrrapbylactiy tepinaemsThei drpcaptianuwsichJollows,

SIrRER e uo&aietint FpEIEld R Rhich B CirbbSunds g fomula (1)
Pagbehpdti s, dry bronchitis, infectious asthmatic

bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis

acut el herrerapeunds ob formpda dEhhave dae abifty \tp dntesast with the p2

ot ial : S 0D ' o
K8 2B, Bep, piPd "EIRR8S Lo PR appicatons. s
gésurip egiofissitiet | bow] becatldenef tie BESRiAl esleawhizh the B2 receptor
saccul at ed bronchi ectasis, fusiform bronchiectasis,

plais in theyphysiolepy of ahgrammelsst i ¢ bronchi ectasis, dry
bronchi ectasis and follicular bronchiectasis.

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 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, extrinsic asth.rna
caused by environmental factors, essential asthma of unknown or
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WO 2005/ 192840 PCTI | B20051000619 47 A still further
aspect of the present invention also relates to the
use of the conpounds of formula (1), or
har tically acceptable salts, derived
g’ 2§?§4Fons thereof, for the manufacture of @&0@#0006”
haV| ng a 02 agonist activity. In particular, the
present inventions concerns the use of the 5 conpounds
of forrmula (1), or pharmaceutically acceptable salts,
der i inagpaents oauseon'pcmm-atopls: thesthma, f dpronpkitic  asthma,

f for the t
rodi aTBhYAToRYRs aaiiver exbrAeTGRGSs | Foipier | lagn (ipguosd

di Seﬁ%ﬁé"&ﬂ@élr iRAHd A&Rmd, b%&@ﬁatﬁﬁwﬁsthfﬁa anfective asthma

consequence, present I nvention provides a

par t causeat by ba@enat efusgal, nyomoladet ofllt':lf dafectiomma erdallergic
i ncludin huma wi t h

" cobbh RAIPERY ARrR ey Bapr Siffbia e FryfhioRhs,

acceptable salt, derived form or con‘posn tion thereof.

Mb§ € cRichRfid &?'dt‘:uté hRondHcoRBirictiy cBlirodic BFShohitiRS small airways
particularly interesting method for the treatment of

a 02ochsiictiondand emphysemal/ or conditions in a manmal,
including a human 15 being, in particular the di seases

and/ | td [0 ' :

S0k BhsFRARK roBRiBAGE AEP4Fe 2RRAREL B Wheteves pe. sticosy
a cowwﬁogéne‘sw mnl articl)ar & ohphactive ort inflatinyatory airways
acceptabl e salts and/ or derived fornms. The fol | ow (pgchronic

ex ampisease thatisrameember peleptadromtheroroHe consisting
tegglnt)gﬁgg Rﬂebm%m% rgréﬁfﬂ) Bratiuthive gulén%qzmr disease (COPD),

(3Et Roxyc t et acetic a

H3CVGDG!PB vt u(bl(ﬂies 2¢hr0m03-tﬁ=tbr&rmﬂ|$np).|tlnmyl errmhydema or

(10.0 51 mol s di ssol ved et han 10

b’ ONEoagH ASRORTatPa a0t il abrcieltnl ML LRBD: OB Jhat is

2.5 It t t

for  (hbfactdife bERTHEATSIIG Prrdbive aliag, YndiEbtioh. adut

concempiatmj d!iatreas layndﬂttree rl&ROkje amsettmtten ofpaumays hyper-
and, ex

t hyl d
bi carBSIE Sapeaven ihatras tnfg Eby Anflaitus EutEhss that i

The QisdasibedORiRs pulASH ALY r@?eﬂé@eﬁ@ﬂ) concentrat ed in
vacuo and the residue friturated with pentane to

yi el d the product ill 8 0).
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,

= Dbronchiectasis of whatever type, etiology, or pathogenesis, in particular
'bronchiectasis that is a member selected from the group odnéisting of
cylindric  bronchiectasis, sacculated  bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis.
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WD 211161 D92840 PCT/ 1132005101111619 48 1HNVR ( CDC13,
400 MHz) 5: 1.31 (6H, t), 3.65 (41-1, s), 4.20.(4H
q), 7.24-7.36. (4H, m; LRVS ESI nmfz 251 [ MtH'

Preparation 2 : (3-Ethoxycarbonyl methyl phenyl tigc o
WK O 1-' ~CH3 5 O1 /. O A sol ution of LR i obsfoovs1o

preparation 1 (44.3 g, 177"?'mol) and
2'-(1, 3-phenyl ene)di acetic acid (59.2 g, 308 mol)
in ethanol (24 nL) and dioxan (290 m-) was treated

dr opwi Sl foithér bypsaafl el gresentdingédtiod alsOrathtes ©8the use of
The regction  mxture was Sti ilred at b?fl u

5 CrMbpundse 0 BRI Tar SREMBReRsally disgeRtabIc sats, derived
TG BE ol itofls, e YBP ind Hiah GRS T ticf ndRg = p2

agbhist }acﬂiwtlyt m ep@mcl'm fthétmes@tvvaeemwrmenom@érad tha use of the
vacua and (fSl due  taken up in water ?n

db
campeuBds ) Fﬁrm% beRaRhamaceutically gecepiable %!&sasrdemeg dorms

o3 Sniestbf el 20ls ReFl s Shn ks R Meptrpent of p2-

niediftedodieasss| uhifon €brdibnsl )in 1pasicdldir ithe dmaeéé and/or
The conbi ned aqueous extracts were acidified to pH 3
candifonsated @PE¥RY oric acid and extracted with

diethyl ether (3x 30 nmL). The organics were conbined,
driedg ('}ég%egﬂgncfeoniﬁé‘t g?e‘s%Ht lﬂv¥ pfgﬂrﬁiersesé db‘ﬁ'tlcularly

was friturated wth pentane to yield a colourless
intetdsting Idethag) to ' tVRa( CRBODAI, 4iQ0lullidg) =5 humans Kedng, 1with an

et;f)eggv% @&PQHOWH? cgrﬁlgg(u gl mf?r@gé [(I\/ﬁ- a p(?n)ahnaceuticaily

a%b@;ﬂﬁbl%t 'sﬁﬁ %enved forrn or composition thereof. More precxs%xl the
3-(2-Hy roxy- - met hyl propyl ) phenyl ] acetic acid
seme@mn s Yiges ﬁs:gaf@gulaﬂy inemstide nethodifopthestregaiment of
fur an,...153.

4 Rore Qe 058t KB PRI Aol BEnBiEE numan

Qng?arﬁéulamé)dlééé%e% %ﬁ&lo?r@ind?lﬁiﬂsnﬁéteﬂf abw,| Emprising
Protei n Research, 1987, 29(3),

acbmnatqrtmgcﬁaﬂ mmmbwnm)ameﬁept@emmewntrwfta ogewoumd of formuia

(T35 B Gy B R B S SR AR ©
precipitate and then water (50 M.) and 2N hydrochloric
aci d Th&Ofoltbwingrexamples illustrate the preparation of the compounds of

the formula (1):

Preparation 1 : {3-Ethoxycarbonyimethylphenyl)acetic acid ethyl ester

HC._.O 0._CH,
Ty

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

- (100 mL) and tha solution treated dropwise with acetyl chloride {2.5 mL). The

reaction mixture was stirred at reflux for 18 hours before being allowed to cool
and concentrated /n vacuo. The residue was taken up in ethyl acetate (100 mL)
and extracted with sodium bicarbonate solution (3x 50 mL) and brine (3x 50
mL). The organic phase was dried (MgSQOs), concentrated in vacuo and the
residue triturated with pentane to yield the product {11.8 g).
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added. The aqueous was extracted with ethyl acetate
(2x 300 nmL). and the conbi ned organi cs washed with

; D n), dried (sodiumsulfate), and gdi@pzovsomety
“%6‘?"@’3#%ﬂrermved in vacuo tg furnish the title compound

as a golden oil (11-2 g) 5 '"HNWR (CDCI 3, 400 WMHz) 6:
1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30

'HNMR A AODMER) 1 § 2 (Bt} 151 5 ngﬁggiﬁ@zﬁaﬂshwﬂ 24-7.36

(4g‘cet||gR%§c%$|oﬁl/%?—ng Eht@S rlrE Olzgcm?;?) was added to a

sol ution of preparation (160g, 70 nmmol ) in acetic
acid (33 nL) and fooled to O T. The.resultipn
Peeparatio 2ud3-Bthexyearbanyimettndphenybasetic peiir i ¢ aci d

(33 nm-) and al kpyed to gragual lag.to room
tenperature. After3yg ho '

poured onto ice ang _
car bonate. The sol uti on &S extracted with ethyl

ﬁ@ga(@w(@smzéfrggwc(&ﬂ A P wioh 203 2.0-do>ghoBveheiiacetic

%%&f rﬁ?l) h eﬂ%'n%l‘{i@ﬁigsgﬁd @Id)(%? %%)mL}Wﬁreated
'400

dopwises withahatsogideric 2l €12 ¥, ¥W9(mk, 588 rmmmﬂs} 7, e reaction

middiesaf 5SS b rapIch o pHER Hefore bR BE SRl veed 6, ool and

c@ﬁieﬂfmiéaNo%ﬁHoﬁjmé‘B%Qr@a&lo%mﬁd@l@ Wwa$ giluted with toluene (125
preparation 4 (5 (}1 18 mmol thiourea (1.6

miargny the esulting slurry ite

the residue taken up in water and basified with sodium bicarbonate until pH

neutral. The mixture was diluted with ethyi acetate (200 mL) and the organic

layer was separated and washed with sodium bicarbonate solut_ion (5x 30 mi)

and brine (50 mL). The combined aqueous extracts were acidified to pH 3 with

BM hydrochloric acid and extracted with diethylether (3x 30 mL). The organics

were combined, dried (MgSQ,) and concentrated in vacuo. The residue was

triturated with pentane to yield a colourless solid (10.8 g).

"HNMR (CD30D, 400 MHz) &: 1.25 (3H, 1), 3.60 (2H, m), 3.63 (2H, m), 4.15

(2H, q), 7.18-7.32 (4H, m); LRMS ESI m/z 245 [M+Na]"

21
red. The filtrate was concentrate% in vacuo and

Preparation 3 : [3-(2-Hydroxy-2-methylpropyl)phenyl]acetic acid

) H0\| OH
) H,C CH,

Methyl rﬁagnesium chloride (51 mL of a 3M solution in tetrahydrofuran, 153
_ mmol) was added dropwise to a stirred solution of the preparation 2 {11.6 g, 51

mmol) (Intemational Journal of Peptide and Protein Research, 1987, 29(3),
331) in tetrahydrofuran (300 mL) at 0 °C under nitrogen. The reaction was
allowed to warm to room temperature overnight with the formation of a thick
white precipitate and then water (50 mL) and 2N hydrochloric acid (80 mL) were
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acetic acid (18 m-) in ethanol (80 nL) was heated to
reflux under a nitrogen atnosphere for 16 hours. The
reaction mxture was allowed to cool to room WO
,20051092840 PCT/ 182005100(1619 50 tenper at Upepffg
WOIPEPE  and the filtrate gpncentrated in vacuo.
residue. was dissolved in ethanol (150 nl), saturated

wi th hydrogen chloride gas and the resulting solution
heated to reflux for 16 hours. The m xture was
cautivusiptadaedd The aquaousawas exthydted svithaethyl Zoetate) (2500 mL).

ard eceratined iaatios aehad il et ! 803g et Shirate),
afd tl’%dsélm@é)ncﬁ&d if YaeeHtd flreigh ithe HBs e@mpdisnd 88 iadgsiden oil

was purified by strong cation exchange re3|n
(10mkghanol and then a 2M sol ution of ammoni a

U RaICe: DM R 1AM D3 T 4ef. §). Sﬁ% TR0

, 16 (3H, 7.23-7.27 1 H,
(4%% ('QN‘SEEIS@rﬁgzggéﬂﬁm ' (Prepg)r ation 6 : (

[3 (24ert - But oxycar bonyl am no- 2- net hyl propyl ) phenyl ]

PEsiaelin 45 (ZHGhTdaviemibe| 2 ehPEopYiatenyif ateti

aéig 19 g, 38.0 mml) in dichloronethane (40 L) was
ded to a solution of preparation 5 (8.4 g, 38.0
5.2 nLg438.0 mol) in
D- > ecim xture was
5 Mekca! ernight. The
sol vent was renoved and e’re3| die treated with

e G I N R
SABES, 8 kiinoh 6 B4l ot K504 9250 he Rtuting
salotormiveas edter awith _cbncqnteﬂteti aul:phhnu:l rabEis$33|mL)t\Aand hallowed to
B35, o3 R Bie chad heiraF SRECA) e ves
p699éd éﬂto u'%e Phd( Bh‘slf éd ,wxﬁ’a @c%d(?ddlum%%rﬁama?e 6& He?’ébluﬁdn was
extra:zt \@61 ethy)l acetate (2x 500 mL) ar?d the cornblned orgamc extracts
dried (MgSO4) and concentrated in vacuo to give the title product as a
colourless solid (19.0 g).

'HNMR (CDCls, 400 MHz) 5: 1.36 (6H, s), 3.02 (2H, ), 3.62 (2H, s), 3.95 (2H,
s}, 6.19 (1H, m), 7.06-7.31 (4H, m);
L. RMS ESI miz 282 [M-H}

?151' BOt619

mrol ) and triethyl am ne
di chl or onet hane

allowed to warmto !RT a

Preparation 5 : [3-(2-‘Amino—2-methy|propyl)phenyl]acétic acid methyvll

H,N 0.
CH,
H,C CH, Is)

A solution of preparation 4 (5.1 g, 18 mmol), thiourea (1.6 g, 21 mmol) and
acetic acid (18 mL) in ethanol (80 mL) was heated to reflux under a nitrogen

atmosphere for 16 hours. The reaction mixture was allowed to cool to room

ester
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(1H, m; LRVS ESI rnlz 344 [M+Na]' Preparation 7 :

[ 3-2-tert-But oxycar bonyl am no- 2- et hyl propyl ) phenyl]
acetic acid WD 20051992840 PClI 71B2 00 51000 6 1 9 Sl

OH Hac>r CH3 D H3C CH3 O Preparation 6 (7.4
WORPYI928B 4i um hydr oxi de solution (5M 4.6 m?cf”i‘%*%%’“%"(’”‘
mmol ), di oxane (30 nl) and hat er (8 nmL) were stirred

at RT for 18 h. The solvent was renoved and the
material dissolved in water, cooled and acidified 5 to

tePihetatiiré ardy fiterell and theafiltrdie( 2dhcenttedimdaeuonalhe residue.
extracted with eth

A \ | acetate 53 x .30 mﬁ%@ arggdfgh_e
waP glisRaed i Bane | 1S0oMLNcsatartesbwith ryaiagen icipnde gas and
el 3esbidg | HGOE HRdod AoPremiCort B> HOlRE | The mixiure was
corcehtgled IHNyBu¢ GDRICEthyW Bfethidz 208 mL) 28vd 6% ajueolisdspdium

cé%jﬂa}? $ol§ﬁic§r§[é}ﬁ'@@ %Edcﬂgdﬁihé %%agm%%@%gq \f;plo\ﬁﬁ;hgc? with brine
P ! . : _ _
) U e, AT Shna SRR R el The, (sidus was puyied
by sttongichtion exblyangearebianiroethand! are et 3 RMesokationl of asmmonia
H3Cr YK /., NI G a1y 3 C 0O 3,
'MmﬂWO&)ﬁB@é‘f&?Iyﬁpﬁ"?’lgﬂizr.géﬁ)'nt, 9.76 mml) was added
1 i . f , Y% .
AR oBe, a0 MZPERIE IS, TR 4 3827 AT ). boe ok
s 1,-7.G8-d1 16ef3h; Ina)yi7 g7 2B\ 1 H: 6yt RMEE=Sbndi 222 thd +H])
hydrochloride (1.87 g, 9.76 mmol) and triethy)am ne
(4.07 mL, 11.2 mmol) and the resulting solution 20 was

Prbparatidnate RT iQIE(IFk@n@m&&ﬁﬁbﬁg%ﬁ%ﬁéﬂégwp_h)enyl]

the crude mate taken up in
agatic \saidhewethit éstent er (30 rnlL), sodium carbonate
solution (2x 30 nL), brl_gne (30 M), hydrochloric acid

0.5 M 2x 30 o.__N o.
| T Y o,
*" CH, OHC CH, o)

A solution of di-tert-butyldicarboxylate (8.19 g, 38.0 mmol} in dichloromethane
{40 mL) was added to a solution of preparation 5 (8.4 g, 38.0 mmol} and
triethylamine (5.2 mL., 38.0 mmol) in dichloromethane (60 mL) at 0-5 °C. The
mixiure was allowed to warm to RT and stimed overnight. The solvent was
removed and the residue treated with sodiurmn carbonate solution and extracted
with ethyl acetate (3 x 30 mL). The combined organic layers were washed with
brine (3x 20 mL) and dried (Na;SO,). The product was purified by
chromatography (0-80 % ethyl acetate in hexane) to yield a colourless oil. which
was dissolved in diethylether (x3) and evaporated (10.1 g) '
'HNMR (CDCIal 400 MHz) &: 1.26 (6H, s), 1.46 (9H, s), 2.87 (2H, s), 3.60 (2H,

's), 3.68 (3H, s), 4.26 (1H, bs), 7.05-7.07 (2H, m), 7.13-7.17 (1H, m), 7.22-7.26
(1H, m); LRMS ESI m/z 344 (M+Na]"

Preparation 7 : [3-{2-tert-Butoxycarbonylamino-2-methylpropyl)phenyl]
acetic acid
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and brine (30 nmL) and then dried (Na2SQ4). The
resulting white solid was triturated with
diethylether (3.1 g). 25 1HNWR (CDCl 3, 400 MHz) 6:

125 (6H 1.45 (9H, 2.97 (2H, 3. .
“’ébz""ﬁg’ﬁ"(% bs) , 4 34 ??2 d), 578 ?)1 H, Eéﬁ POS/00E>

6.99-7.0 1 (1H, dd), 7.04 (1H s), 707709(1H d),
7.12-7.14 (1 H. d), 7.22 (1 H d), 7.27 (1 H d), 7.32
(1 H d); LRVS APCl niz 465 [I\/H—|]+ WD 20051092840
PC771020051000 5 : : o
st ] phenyl }-1, 1

(2-(3-[(3,4-Di ﬁFA y l
- di net hyl -et hllQ'c -butyl ester / CH1

CTCQCI1ION ° 5 Prepdied ﬁ’g“ing:’t acid ¥rom Preparation
7 and the nethod described for Prepar ation 8 and
Pepardtion 8Hy4feaz33.6 mmel), sodier hydnlids salgiomé g, 4:6 mL, 115

FQTOB 8@5'3@)@0 gsné)%{&i?ﬁa(@?_@ ﬁll.ﬁo r%ﬁt}rt t 5%‘ %Z' gé'_tll The
solvient b.@)s remo¥ed @n@&hézﬁrhteﬁhk dlsgol(ﬂé’d n %tér%boiﬁ@l and acidified

7.13-7.15 (1H, d), 7.23- 1( nM; . 10 LRVB APCI
tmpj—l @Zgnmmyq]ractpip%acgi i(m) 10the product was extracted with ethyl

355 .51 B2 A s o g e

(He@@x)at The r@s(iing ol whs dissoived) ini dietliyiethercand evaporated to
treated with hyd o&ey chloride (4Min di oxane, 20 rrL)
Yz!ﬁl‘é@t@?é"”r'@élﬁ“ﬂhé] 8V-ution |eft to stir at RT for

1 r
PAMRICEROL 00 WIS TS ). 148 Nt ?’B&ZHT%SSV (2,
§)NE.04 506 (2Hgmy T smsme(nwedw); n. 18!-7&29)(1“61 i‘mé}*r (x2) and
evaporated to yvield.,a white solid (2.7 g), np (ethyl
ga&ech@{m%fh%lh)‘*'im 216 20 (dec) C. . 1HNI\/R ( CD3OD,
400 MHz) S: 1.33 (6H, s), 2.90 (2H, s), 3.59 (2H, s),
4.35 (2H, s), 7.13-7.19 (3H, m), 7.24-7.27 (1H m,
Aroparati@8 §2H, (243-[(3,44DichlbtobénzylcarbsvdyhsiethyilpBenyi)-1,1-

dimathy
imethyl-ethyl)jcarbamic acid tert-butyl ester
(o
1 X
cl

3, 4-Dichlorobenzylamine (1.30 ml, 9.76 mmol) was added to a solution of
preparation 7 (3.00 g, 9.76 mmol), hydroxybenzotriazole hydrate (1.50 g, 9.76
mmol), 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide hydrochloride (1.87 g,
8.76 mmol) and triethylamine (4.07 mL, 11.2 mmol) and the resulting sotution
was stirred at RT for 18 h. The solvent was removed and the crude material
taken up in ethyl acetate (50 mL) and washed with water (30 mL), sodium '

_carbonate solution (2x 30 mL), brine (30 ml), hydrochloric acid (0.5 M, 2x 30 mi)

and brine {30 mL) and then dried (Na;SQ,). The resulting white solid was

_triturated with diethylether (3.1 g).

THNMR (CDCls, 400 MHz) &: 1.25 (6H, s), 1.45 {SH, ), 2.97 (2H, s), 3.62 (2H,
s), 4.22 (1H, bs), 4.34 (2H, d), 5.78 (1H, bs), 6.99-7.01 (1H, dd), 7.04 (1H, s),
7.07-7.00 (1H, d), 7.12-7.14 (1H, d), 7.22 (1H, d), 7.27 (1H, d), 7.32 (1H. d); .
LRMS APCI m/z 465 [M+H]*
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25 Preparation 11:

2-(3-(2- Am no- 2. net hyl propyl ) phenyl ]/ V- (3, 4-di net hyl

benzyl ) acet am de WO 2005/ 092840 PCT11B20 0 510 00 6 1

9 53/ CH HzN/ NI CH H3CCHs \ | o Pre
WOSMHYOTHE ami de from Preparation 9 and the nﬁ&r{b‘ﬁ"“w""(’ 4

described for Preparati on“20. ' HNMR (CD30OD, 400 MHz)

S 1,32 (6H, s), 2.21 (6H, s), 2.89 (211, s), 3.56

(2H, 5 s), 4.29 (2H, s), 6.95-7.05 (3H, n), 7.14-7.16

(2H, m, 7,24-7.26 (1H, m, 7.31- 7.35 (1 H m; .

LRMS ESI mlz 325 Preparation 12:

Preparationz §| 0x92-$3-i(@b4aplmeﬂ\ﬂbmzquﬂﬂwmmﬂmmﬂ} 1,1-
Bl SRR S LL N B PETRp 0 | N O To

N-[ 2- benzyl oxy-5- (2- brono- | - hydr oxyet ienyl ] f o am
ide (Organic Procegs Research ang Dsg pprment 1998,

2, 96-99) (H4:C2-8; NN BBty | f or mami de
(25 nl) at RE \I 0)4'15‘ ded tert 15 ~°
butyl di net hyl si c’hl or (3.50 g, 23.2 mmol ), -

PI m dagole (M%&?dpﬁqna%ﬁgp?@é rlln?n a§§ot%methq-ﬂ described for
pf@%&éﬁdmsaﬁe'wuﬂﬁemg&,en hiid at RT ovenight, the

ent was renoved e product taken up in ethyl
mdMFh((éDCI&Ofl(Bﬂ_MHiljfie 1o‘r£g¢61-ﬂ ), ndb6dShashei20d(6h, bt 2195 (2H,

dth t th
s)a@e?%@wﬁ%éﬁmegéﬁ o shoh e M BERERe@H. m),
t | ' 100 nL d
2*]86%?/@8@1 Pﬁazlc?ﬁzggru'c@%ng?g’r?ym . Bﬁrl(fl ed bg/ o
LRMS ARCO /a2 [MB-HJ5 % et hyl acetate in pentane) to
yield a colourless oil (5.7 g). "HNWR (CDC 3, 400 MHz)
S: -0.08 to -0.05 (3H, n), 0.09-0.11 (3H, s), O.59-

PPaPatatidhl 107 Jﬁ(ﬁﬁrﬁngg-&ﬁm%gﬁofgggéﬁomw ltlh'icm

5.06-5. 11 (2 C I AB2 510

béﬂﬁyﬂa@tamlda
cl
L
o

Preparation 8 (3.0 g, 6.50 mmol) in dioxane (§ ml.) was treated with hydrogen
chioride (4M in dioxane, 20 mL) and the resulting solution left to stir at RT for
18 h. The solvent was removed and the compound re-dissolved in methanol
(x2) and evaporated, then the resulting gum suspended in diethylether (x2) and
evaporated to yield a white solid (2.7 g). mp (ethyl acetate-methanol) 214-216
(dec) °C. ) | _ S
"HNMR (CDQ;OD_ 400 MHz) 6. 1.33 (6H, s), 2.90 (2H, s), 3.59 (2H, s), 4.35 (2H,

. §), 7.13-7.19 (3H, m), 7.24-7.27 (1H, m), 7.31-7.38 (2H, m), 7.42 (1H, d); .

LRMS ESI m/z 365 [M+H]"

Preparation 11: 243-(2-Amino-2-methylpropyl)phenyl]-N-{3,4-dimethyl
benzyl)acetamide
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54 6.97 (1 H m, 7.03-7.12 (1 H m, 7.24 (m,
7.36-7.43 (SH, m, 7.67-7.78 (m,. 7.88 (d), 8.74
(d); LRVS APCI nfz 464!466 [ MtH]' 5 Preparation 13 :

wo fodsfodad ( 2R) - 2- (4- Benzyl oxy- 3- f or nyl am nopheayhp208s/dob619
ert- butyl-dinethyls itanykexy)ethylam no]-2-nethylp
ropy!}phenyl)-N-(3,4 di c hl oro benzyl) aceto
mi defxTya N/ N\ ' C HNO Preparation 12 (500

ng, 1.08 nmol) and preparati on 10 780 ci@, 216 mmol)

10 were heated and stirred at 24 h. After

cool i ng the mat es,n S lhv E??t hanol and
evapor at ed, the Wuspended I*n

di et hyl et her and pi Pate filtered off. The
filtrate was evaporated and t he er rified
Prepaeg: erirafhg qrooe fegmdireaamtion P aneﬁherwﬁﬂﬂ%ﬂ%ﬁcr@éa for

nded in di et hyl et her (x3) and evaporated to
ﬁrgg{.}gﬁgﬁggammzs mg). 15 ' HNVR (CD3OD, 400 MHz) 6:

1Hmm éwae@ 460 (M}Ht) 81,32 wm@zt@z@ (61, §B12.8912H, s), 3.56 (2H,

81 01-1
, @zgzmsﬁ WS B, 7 ! §H2r ). 3301 23R i 7.31-
7?5’%{[%}?? 4.68-4.7-1 (1H, m, 5.17-5.19 (2H, m,
E) }s’(?H m, 7.29-7.41 (5H, m), 7.44-7.49 (2H,
LAMS ESIm325 IMMNE'ESI mz 748 [MeH'; 20 HRVB
C41H51C 2N3O4Si 748.3099 [M+H]' found 748. 3066.
Preparation 14 : 2- (3 (2-[(2R) - 2- (4- Benzyl oxy- 3

ﬁl‘ﬁg%@ﬁ noplenyi l‘)l ngxyt?:lgﬁh% Q-brom?-'l -ﬂtert-butyldlmethyl

| anyl oxy) thyI a

qogan}rimqr)yﬂjﬂ]ph(e&yléforummhcyl benzy| ) acet am de WD
20051092840 Pcra B2 0 115 /0 OG 19 55 H3CHs.- HYC C
#SI,0 CH3 CHy O / k1~C CHHy

MG c’S'

o

HNm
° .
To a solution of N-[2-benzyloxy-5-(2-bromo-1-hydroxysthyl)phenyllformamide
(Organic Process Research and Development 1998, 2, 96-99) (4.12 g, 11.8
mmol) in N,N-dimethylformamide (25 mL) at RT under N, was added tert-
butyldimethylsilyl chloride (3.50 g, 23.2 mmol), imidazole (1.90 g, 27.9 mmol)
and 4-(dimethylamino)pyridine {40 mg, 330 umol). The resulting solution was
stirred at RT overnight, the solvent was removed and the product taken up in
ethyl acetate (70 mL). The organics were washed with water (100 mL), and the
aqueous extracted with ethyl acetate (20 mimLThe combined organics were
washed with hydrochloric acid (2M, 50 ml), brine (100 mL) and dried (MgSO.).
The crude material was purified by chromatography (5-25 % ethyl acetate in

' pentane) to yield a colourless oil (5.7 g).

"HNMR (CDCl;, 400 MHz) 3: -0.08 to ~0.05 (3H, m), 0.09-0.11 (3H, s), 0.89-
0.90 (9H, m), 3.38-3.55 (2K, m), 3.78-3.84 (1H, m), 5.06-5.11 (2H, m), 6.90-
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HN O Prepared using the am de from Preparation 13,

the brom de fromPreparation 12 and the nethod

descri bed for Preparation 11. 'HNMR (CDCl 3, 400 MHz)

5 =0 -0.16 (3H, ~x s), -0.05 to -0.01 ( . .

W sisky (9H, m, 0.97-1.Q} (6H m, 2.19 ( ,“8}'!"5’“":“““

2.20 (3H, s), 2.56-2.90 (4H, m, 3.54-3.63_(2H, n,

428435(2Hn)4.67474(1Hn)506 09(2H
5.58-5.62 and 5.99-6.03 (1H, 6.87-7. 25

697 (1R, 36), 7.08+7 (21 Hhy m), 7788 (m), 7@6@43 .- a. B)'( 78 (mj),.

71 (s), 8.74 (s); LRVS.ES| miz 748 [ M-H +;
7@&?@ é%k@mms. 708.4191 [ M+H] + found 708.4156. 10
LRMSRPES ipn484/486 [M+H]"

N-Benzyl - 243-{2-[(2R) - 2- (t ent - but yl di net hyl sl | anyl oxy)
-2- (3-fornyl amino-4-hydroxyphenyl)ethylami no]-2

p%@%&’ﬁg@” hf—qﬁtﬁgﬁ%ﬁ epar Zg ﬁé‘xﬁ?ﬁ'ﬁ ﬁ'%ﬁ'é‘ﬁ‘ yil¥tert.

bl}ﬂyfﬁﬂllilem”gﬂsmﬁi9Ioﬂy)umwﬁmhm]t2}me(tﬂﬁ;%op&%p®nymN-(3 4-
nmet hanol nL) were hydrogenated at 50 psi.RT for 6
dlphlqrpben:x%ﬁ&,tamde filtered through a 'filter-aid'

and the solvent re ed. The material was suspended

i n sodi um hydr og Pbonat e sol ution and extracted
with ethyl ~acet 8fg T3 rrL). The or gani ¢ Fayelf was
washed with sodi um ar.bonfit e lsollyt i on,

brine (2x nL) and TRE résul'ti Ay

mat eri al i Ayl etther (x3) and
evapor at ed@/jﬂel gea film (24 rrg) WO 20051092840
PCT/ 11120051000619 &6 ' HNMR (CD30D, 400 MHz) 8: -0.19
(3H, s), -0.02 (31-1°5s); 0.79 (9H, s), 1.04. (3H,

P?&a'rétiﬁ?\g% ) ?g@loﬁé ,’ ?.g.géqﬁ’ﬂoﬁgarﬁf‘ﬁepmatigh 4 (7%65@19( Ml mmol)
were heated and stirred at 80 °C for 24 h. After cooling the material was
dissolved in methanol and evaporated, the mmaterial was suspended in
diethylether and the precipitate filtered off. The filkrate was evaporated and the
material purified by chromatography (0-5 % methanol in dichloromethane) and
then suspended in diethylether (x3) and evaporated to yield a foam (425 mg).
'HNMR (CDsOD, 400 MHz) §: -0.20 to -0.18 (3, m), -0.04 to 0.00 (3H, m),
0.78-0.81 (8H, m), 1.01-1.03 (3H, m), 1.05 (3H, bs), 2.62-2.74 (3H, m), 2.83-
2.88 (1H, m), 3.52 (2H, d), 4.31 (2H, s), 4.68-4.71 (1H, m), 5.17-5.19 (2H, m),
7.00-7.23 (7H, m), 7.29-7.41 (SH, m), 7.44-7.49 (2H, m), 8.57 (s}, LRMS ESI
m/z 748 [M+H]";

HRMS C.1H51Cl2N304Si 748.3099 [M+H]" found 74-8.3066.

. Preparation 14 : 2-(3-{2-[(2R)-2-{4-Benzyloxy-3-formylaminophenyl)-2-{tert-

butyl-dimethylsilanyloxy)ethylamino]-2-methylpropyl}phenyl)-N-{3,4-

- dimethylbenzyl)acetamide
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(1H, bs), 4.69-4.72 (1H, m, 5.17-5.19 (2H, m,
6.79-6.85 (1H, m, 6.91-6.94 (1 H m, 7.04-7.06 (1

H m, 7.11-7.28 (7H, m, 8.12 (1H d), 8.27, 8.59 (1

H 2x'55); . LRMS ESI mz 590 [ M+tH]'; FI RMVS N
QHPIEBISI 590. 3402 [ MHH),, found 590. 3409, FCTBINS00G
Preparation 16

2-(3-(2-[(2R)-2-(tart-Butyl di met hyt sl | anyl oxy) - 2- ( 3-

10

fornyl am no- 4- hy Fhenyl ) et hyl ami no] - 2- net hyl pr opyl
}phenyl ) -N- (3, 4 hhyl benryl ) acet am de H, Cw, HC C
S0~ tt CHl’ﬁ‘igM *BISC CH, OHCHNl o ared

usi ng the am de frm Rreplar |o thod
described for P rati o duct was ©
purified grap % 015 net hanol in

di chi oro ane +.9. 3 %ammnl a) to yield a foam (85
: CD30OD, ihOO I\/Hz) 3: -0.20 to -18 (3H, m,
-OOSOOO(SH m, @&.79- 0.81 (9H, n) 102105(6H

2.19 (3H, s), 2.20 (3H, SZMJZ 61-2. 73 (3H,

Fﬁeégeg Bng the amlde droa Prepara 1 34tl'ge7b(ozmde§§0m Prggaration

2o Bpeftiofilistefbed Wierharip 9. s’ S0 aons
‘QWW ¢l ¢tﬂ0 Mr%mli BT, 3695 ( 3|-Pr@p Ogaiow@?a 01 (3H, m),

acefate Br

mwzfigﬁz (o o R it s Y, sl 20 Bh 9) R4 A0
3-

@néoé;ﬂ?rﬁ%ﬁgﬁ?or‘%%@%? B, 48854 74 S\ B 3 Be 2B s .

SPSH-5| 632 BAE 1DIOBEID (11,7m), 6.87-7.25 (OH, m), 7.35-7.44 (5H, m), 7.68-

7.79 (1H, m), 8.30 (d), 8.43 (d), 8.71 (s}, 8.74 (s); LRMS ESI m/z 748 [M+H]+;

HRMS Ca3Hs7N304Si 708.4191 [M+H]+ found 708.4156.

Preparation 15 : N-Benzyl-2-(3-{2-{(2R)-2-(tert-butyldimethyisilanyloxy)-2-
(3-formylamino-4-hydroxyphenyljethylamino}-2-
methylpropyl}phenyl)acetamide

neJ en,
Hﬁ": Sk
: v
HO H:,C CH, O
HN
3
o]

Preparation 13 (100 mg; 134 pmol) and palladium-on-carbon (10 %, 20 mg) in -
methanol (10 mL) were hydrogenated at 50 psi/RT for 6 h. The mixture was

filtered through a ‘filter-aid’ and the sclvent removed. The material was

suspended in sodium hydrogen carbonate solution and extracted with ethyl

" acetate (30 mL). The organic layer was washed with sodium hydrogen

carbonate solution, brine (2x mL) and dried {NazS0O4). The resulting material
was suspended in diethylether (x3) and evaporated to yield a film (24 mg).
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nitrogen and the reaction was allowed to warm
gradually to roomtenperature. over a period of 5
hours. The solvent was renoved in vacuo and the

“Eide 'ﬂhlﬂbwo' | was re-dissolved in dichloronetiafgnsos
over sodiumsulfate gnd concentrated in vacua

to glve the title conpound as a colourless oil (20.6
5 "H NWR (400MHz, CDCI 3): 8: 3 59 (2H s) 3. 70
17-7.24 (21-
‘HN&-@R oqriaogsstowmp 5 B9 284PR {90087 Rk Ryt 0.70 BA, sJ. Toa

(3HT§ ﬁ?ﬁhgﬁg%%% ed@gﬁg%@a%@fw% t@égrods%t‘t'm
(1Hofbs?r?,ﬁa¥4372 @hH L i 155170599 (Zfrﬁlrrlrmlj() ?m&&iﬁ)(d;bﬁn{lb 6.91-6.94
acet ate a iu e
(1 3 o AT e 7o LEBREL T 5113 nd 4. 659 (1P, 2x
) 5 mol) were stirred together in toluene (75 m-)
at 100 C for 5 hours After cooli ng, the reaction was

LRMB| EBlerd/263{MtHY] acetate (150 ni-) and 4M aqueous

HRRE: Eﬁlﬁmgbb%ﬁgﬁwﬁ“@wﬁﬁoﬁﬂé cd through

Arbocel e and the organi c phase was separated and
concentrated in vacua. The residue was then purified

Premaraumrm hr otrat Ga(3af(28h24terntEutyldimethy/isiianyaxy)-2-(3-

R Ry Rt P2 rsetshisE 6.4
d,%@%&gi)abﬁ%&yl eld (12.6 g), 20 'H NVR (400MHz,

2. 15 (3H s), 3.61 (2H, s), 3.69 (5H, s),
713 (2H, m), 7.19 (1H, d), 7.30 (1 H, t); LRVS

gz 229 [I\/H\Ia] Pr epay_at [ely 19: Met hyl
(2R) 2H([(1R) 1- phazlg@[] am nol propyi)L
{7. Ry OHQ EQp-JYN\OCHCHS
€

‘@} utlf on of th roduct of preparation
41,72 (R -a-nmethyl benzylamne (4.8

37 2 rmol) sodium tri acet oxyborohydride (11.6 g,
56 \hm)l) and acetic acid (2.2 nL, 38 nmmol) in
di cH? or onet hane (400 nl-) was WO 20051092840

Pré:EgFéd 'a%%S{hQOQrﬁﬂi% from Preparation 14 and the method described for
Preparation 15. The product was purified by chromatography (0-3.5 %
methanol in dichloromethane + 0.3 % ammonia) to yield a foarm (85 mg).
"HNMR (CD3;00, 400 MHz) &: -0.20 to -18 (3H, m), -0.03-0.00 (3H, m), 0.79-
0.81 (9H, m), 1.02-1.05 (6H, m), 2.19 (3H, s), 2.20 (3H, s), 2.61-2.73 (3H, m},
2.83-2.88 (1H, m), 3.46 (2H, dd), 4.27 (2H, s), 4.65 (1H, dd), 6.78-7.22 (8H, m},
8.12 (d), 8.27 (s), 8.59 (s); .

LRMS ESI m/z 618 iM+H)"

"HRMS C3eHs1N304Si 618.3722 [M+H]" found 618.3701.

P_reparation 17: Methyl (3-bromophenyl)acetate

Br o)
“CH,
0

Acetyl chioride (0.7 ml., 9.3 mmol) was stowly-added to a solution of (3.-bror'no-
phenyl)acetic acid (20.0 g, 93 mmol} in methanol (500 mL) at 0 °C under
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58 stirred at roomtenperature for 48 hours. The
reacti on m xture- was quenched. by addition of
saturated sodi um hydrogen carbonate solution (200 m -)

“%%W@)IZJ; wed to stir until effervescence cea§,%ql,m§|&]g;mmﬁw
eous phase was separated, and extracted wt

d| chI or onet hane (100 ni). The conbi ned organic
solution 5 was then dried over magnesi um sul fate and
concentrated in vacuo. Purification by colum

nctmgsrmanﬁigu‘@ptqactmn #7as allowpesl to waon ignedualyHo room temperature.

o 8B 1Ry S Byed T B bl sgionat o

Wi Ofle)digsolvedalre N@hlo@an@tHanéS dAed)) ovdll egddiemt slifate and
hydrogen chloride (40 nL of a 1 Msolution i

capeeniraied rmmqﬁeoho)giveathed%@op%@/pwdtaﬁ@m@uel@gg 9il{20.6 g).

' N AdBtRn 6Dl PR TS S (TR, 44757 2ot m

Us'ﬁVdI»S(QHG&'l)QLRMﬂS E@RW&QQMM*NGPSOD) 8: 1.18 (31-1,
) (3H d), 2.60-2.66 (1H, n), 3.15-3.26 (11-1,
325330(111 n, 331(3H s), 362(2H s)

el oy %94%@%%%(

312 [ MkH Prepar ateQn 2Q;
@ pregparation 19 (7.69 g,

(3-[ (2R) - 2- am nopr opy
22 mmol ) and anmmonium 20 ™6rmate (6.94 g, 110 nmol)

0 A solution of the g

TG s L S B fphog eRRiid i T15 00,
g5eaabl) osoproganyk ackiate ¢00.BerLt 98 mavol), eraatinldacetate (750
filtered through Arbgcel* and the filtrate

Bgnel® Fubey 3 (rredgo-taliphegahine d2/h 9. @aﬁtm%}]é*@fe stirred

BaRHBE Gsihe I EAaRIOd 1, AndPcaIRRe epcor
weasa dituted swithx tetiay tametate t (150 rob) andrdd ralmeoosqmtatsu)maﬂubnde

SalinC 0L il SRReG 13018 WP dne] s Jes ftered dhrpugh
Aﬁbacérptalna tﬁa rsa%wé ﬁﬂﬁs@ wad! éém:;féé afd 'c)ohBer%’kﬁ@H Iifh (@&é&tﬁ The

yi el
r@)sn,dug vaazs mesr?pu@umdlby mplumn obromatography on silica gel eluting with

diethyl ether:pentane, 0:100 to 25:75, followed by dichloromethane to give the
title compound as a pa!e yellow oil in 94% vyield (12.6 g).

'H NMR (400MHz, CDCl3): 8: 2.15 (3H, s), 3.61 (2H, s), 3.69 (5H, s), 7.10-7.13
(2H, m}, 7.18 (1H, d), 7.30 (1H, t); LRMS ESI: m/z 229 [M+Na]"

Preparation 19: Methyl [3<((2R)-2-{[(1R)-1-phenylethyl]amino}propyi)- -

phenyl]acetate hydrochloride

HCI
I | | H
N 0 ~cn
H 3
CH,

CH, 0

A solution of the product of preparation 18 (8.5 g, 41.2 mmol), (R)-a-methyl
benzylamine (4.8 mL, 37.2 mmol), sodium triacetoxyborohydride (11.6 g, 56
mmol) and acetic acid (2.2 mL, 38 mmol) in dichloromethane (400 mL) was
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30 m, 3.63 (2H, s), 3.67 (3H, s), 7.09-7.13 (31-1,
nm, 7.23-7.27 (11-1, t); LRVMS ESI nlz 208 [ MH + WO
20051092840 PCT(1B2005/ 000619 59 Preparation 21:

hyl (3-((2R)-2-[(tert-blitoxycarbonyl)ami .
‘g’vﬁ?%?‘%}ﬁﬁg}" phenyl ) acetate QJIn~/N QUCH O CHCT/1BY05/00061Y
The title conmpound was prepared fromthe product of
preparation 20 and dii- tertbutyl dicarboxylate, using
a method simlar to that of preparation 6, as a
stistedost @olm temP&fatyredbr 48’ HauVR Hel Biddtion r6RBEh3yas uenched.

A RTCE N TN e i
%\%@@E&%ﬁéﬁr i eﬁénlé@cgnc@ a¥dd. The onéog‘{aEezv?as( déparated

; APCI m'z 306 [MH™ Preparation
gyl pxteagted -With dtctlldwmeﬂmar(bﬁﬁyhi}hr'ﬁheombmpﬂ}orgaeinyso)ution

‘@5@% r?i Oiﬁorl '(Nébﬁﬁ%ﬂﬁmo#% ‘?ﬁ‘ﬂ? 1"?%'6{\8"3 Cﬁumrﬁﬂqouffo Purification

Wdr%lﬂl‘ﬁnsm hiréatoglagiyl N wat er ’sﬂﬁé mgeb4 Mihltihgi N with
t'et rahydrofuran (100 m-) was stirred at room

dichiperraethape methanolhsmmonighg:i dht te &%:5i0a gave\md:1 mixture

G SRS TR Aol B s YIRS RIGRTEF 7 T rSiifpgnt witn
m'dfbgkére chiapidb @0 rak tof aC1 Kcsonition iatEthandk 4l ﬂlrﬁ@%fcilﬁwed by
and the conbi ned 20 organic solution was

thr% $iGeResive oorysigllisations (disepropyethegmathansl) amaé/e ém title
d
GEDBAMA, 24 &l Y3SHRobof | Datky' el b oIPOTS 22
EDWR)MOBMH.Z CUD{@DyJa 148 §3H AQ), (1968 (SN, d? 250(2166 11H, m),
%é)ﬁ -3. 26 s‘@H( m 3?55;3 3. (dfza ™6 ?(13&%1 s)n%ﬂ 62 Qﬁ.ﬁ}zé 58 g, a),

?ﬁ%?m(gHLW)ﬁgﬁk ﬂ@t)zg%?gxy rb’on {O 3%?10 p@opy’? LRMS
BSényt BAZ gvlati

Preparation 20: Methyl {3-[(2R)-2-aminopropyi]phenyl}acetate

H o
N “CH,

CH, 0

A solution of the product of preparation 19 (7.69 g, 22 mmol) and ammonium
formate (6.94 g, 110 mmol) was heated to 75 °C in the presence of 20%
palladium hydroxide-on-charcoal (2.00 g). After 90 minutes the reaction mixture
was cooled to room temperature, filtered through Arbocel® and the filtrate
concentrated in vacuo. The residue was partitioned between dichloromethane
(100 mL) and 0.88 ammonia (100 mL) and the phases were separated. The

. aqueous phase was extracted with dichloromethane (100 mL) and the

combined organic solution was dried over magnesium sulfate and concentrated

. in vacuo to afford the title compound as a colourless oil in quantitative yield

(4.78 g).

'H NMR (400MHz, CD50D): &: 1.06 (3H, d), 2.57-2.67 (2H, m), 3.05-3.12 (1H,

m), 3.63 (2H, s), 3.67 (3H, s), 7.09-7.13 (3H, m), 7.23-7.27 (1H, t); LRMS ESI
miz 208 [M+H]"
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product of preparation 22 (6.30 g, 21.5 mmol),

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

hydrochl oride (4.14 g, 21.5 mol), i
WORYH8RYbenzot ri azol e hydrate (3.30 g, 21.5PqifBizgesmuoers
and triethylamne (4.85 m,*43 mvl) were stirred 5

toget her in dichloromethane (100 nmL) for 10 m nutes at
roomtenperature. Benzyl alcohol (2.2 nL, 21.5 mmvl)

was then added and the m xture was stirred at room
tenperature for 18 hours. The reactjion m xture wa

Rraparatiarut @4: wiMethyd dﬁﬂ&%«gﬁ@%wm&owﬁgﬁﬁgﬂpmwl}
i t.h j hyd bonat luti 100 nL d
pyrehw%g%ggn ydrogen carbonate solution ( ) an

m.), dried over magnesium sulfate and

concentrated 10~]np© he l]t%i tl e conpound
as a clear oil i;‘SOOy' g. 1H' MR (400MHz,
CD3C13): 5: 1.04 (3H,°d), “OH, %), 2.59 (1H, dd),
2.81 (1 H dd), 3.64 (2H, s), 3.87 (1 H,'"bs), 4.34

TheHitidbspmpdund wasprapared fiom thel praduiet of preparatian 20 and di-
t%utglgg%%#qxﬁhé_tééugpgBgapﬁp%q?'s@ifﬁé ﬁ%} r&;pn&%ﬁ@ﬁ S, as a
veflol oA i gzgm,;gppr opyl ] phenyl }acetate cH, ki o

1Hydrogen chl ori de §4M in dioxane, 5.43 nL, 21.72 mmol)
e M (HQ0M iz aC Dablalt 3:0h081(3Hhd),pt- 43 UBH, &), BBapdHktdd)N2.8 1

B o0 SFLRH. ek b Uit gl Bsb 7867 om,

AR Y 2-7 BIE1#R e LRMS'AP T #2388 [MHpacuo and the
resi due was di ssolved in dichloronethane and washed

wi th sodi um hydrogen carbonate solution (501) and

ARapRERio 2f: ¢ SRR BUBIBRORARTRIPTS) £ SFony 1

ddmictadide conpound as a yellow oil in 93% 25 yield
(2.85 g). 'H NMR (400MHz, CD3CI3): 8: 1,09 (3H, d),
1.55 (2H, bs), 2.#g-Ps M gd A dd),
3.10-3.18 (1H m7|3.65 (2 5. 1711 (2H, s),
7.09-7.13 (2H, m, 7.19- 7 , bR), 7.24-7.38

Aenikiurb of SraRasaian 214831 9. 271 mMmol and lithium hydroxide sofutio n
(1M in water, 54 mL, 54 mmol) in tetrahydrofuran (100 mL) was stirred at roorm
temperature for 20 hours. The reaction mixture was then concentrated in vacv o
and the aqueous residue was acidified to pH 2 with 2M hydrochloric acid. The
mixture was then extracted with ethyl acetate (3x 75 mL) and the combined
organic solution was washed with brine (100 mL), dried over magnesium sulfate
and concentrated in vacuo to afford the titte compound as a yeflow oil in 82%
yield (6.50 g)

'"H NMR (400MHz, CD3Cla): §: 1.07 (3H, d), 1.40 (9H, s), 2.61 (1H, dd), 2.77 -

" 2.88 (1H, bs), 3.62 (2H, s), 3.89 (1H, bs), 4.39 (1H, bs), 7.07-7.16 (3H, m),

7.22-7.27 (1H, m); LRMS APC m/z 292 [M-HJ

Preparation 23: Benzyl (3-{(2R)-2-[{tert-butoxycarbonyljamino]propyl}
phenyl)acetate
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61 Preparation 25: Benzyl
(3-{(24)-2-[((2R) - 2- (4- benzyl oxy) - 3- (fornyl am
no) phenyl ] -2-{[tert-butyl (di m

W#—ﬂ%hﬂi%lc] ggy%e; hyl)a mino] propyl} p hen)ﬁlc)rﬁﬁﬁﬁj%(ﬁaw

O/ HN,,,H 5 0 The titleco
was prepared fromthe pri 3ucts of preparation 12 and
preparation 24, using a simlar nmethod to that of
preparation 13 as a brown oil in 25% y| el d LRVS APCI
mz 667 [ MitH| 10 Prepar ation 26:

{3- [(2R) 2- ({( R) - ert-Butyl dlr@th IyI]oxy}-2
-[3

(fornyt am no) - 4- xy hen thys} ami no) propyl ] pheny
| )acetic aC|dH3~IH FLOC151° HIC Ooff HO1/

Fhi Pméut@d’ﬂy)repbhti@nazr%(ﬁl%%g g?%%hcﬂ’)f 1D(‘3€tﬂ’iﬁfe'%ﬁ3kl§ﬁnr%'§>ropyl)-

étﬁmdnar@adiimldaehy@mhloada (446 g 2<1t & Mﬂﬁs 1shwdm>er@enzotnazole

iRl £E50'a, 1.5 PR BBvaRing PPREIFLTF3 b wett simed

tdtetharintdidhsroaiglidne 216D t:ﬁLe) for! 10 afiBute@sat room temperature.

concentrated in vacuo to afford the title product as

Bepryatcahsd (221mb 424 .piremg!) wesathgn added ansivbe raigtyrgpvas stired
SPRh otpesdh s by 718 Aokl i wi
dithiordmbbhdrid (50 dhi.), Svéghed2With Sodiutd hydrogen carbonate solution
{100 mL) and brine (100 mL), dried over magnesium suffate and concenirated
in vacuo to afford the title compound as a clear oil in 50% yield, 4.16 g.

'H NMR (400MHz, CD3Cl): 5: 1.04 (3H, d), 1.44 (9H, s), 2.59 (1H, dd), 2.81
(1H, dd), 3.64 (2H, s), 3.87 (1H, bs), 4.34 (1H, bs), 5.13 (2H, s), 7.07-7.11 (2H,
m), 7.13 (1H, bd), 7.22-7.27 (1H, m), 7.29-7.38 {5H, m); LRMS APCI m/z 382
[M-HY

Preparation 24: Benzyl {3-[(2R)-2-aminopropyl]phenyl}acetate

’ L

CH, 0

Hydrogen chloride (4M in dioxane, 5.43 mL, 21.72 mmol) was added to a
solution of the product of preparation 23 {(4.16 g, 10.86 mmol) in dioxane (50
mL) and the resulting solution stirred at room temperature f_or 72 hours. The

solvent ‘was removed Jn vacuo and the residue was dissolved in

_dichloromethane and washed with sodium hydrogen carbonate solution (50mL.)

and brine (60mL). The organic solution was then dried over magnesium sulfate

~and concentrated in vacuo to afford the title compound as a yellow oil in 93%

yield (2.85 g).

'H NMR (400MHz, CD;Cla): &: 1.09 (3H, d), 1.55 (2H, bs), 2.48 (1H, dd), 2.66
(1H, dd), 3.10-3.18 (1H, m), 3.65 (2H, s), 5.17 (2H, s), 7.09-7.13 (2H, m), 7.14-
7.18 (1H, bd), 7.24-7.38 (6H, m}; LRMS APCI m/z 284 [M-H]
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WO 2111)51119284(1 PC1/1 B2005/000619 62 4.22 (1 H,
m, 4.97-5.07 (1H, m, 6,87 (1H, d), 6.99-7.32 (6K .

: 7 93 (s), 8.17. (d), 8.33 (s); LRWVs APCI nfz 487

offeparation 27: 2-{3-[(2R)-2-({(2R)- 2- :

{.3;9’? 8)&' Wethyl)silyl]oxy}-2q[ 3 5 “ddtiBLdus/o00619
(for rryl am no) - 4- hydr oxyphenyl ] et hyl } am no) pr opyl ] pheny
[}-N-[4-(dinethyl a mi no) be nzyl] acetamide Clla
I~1~0 HOHN "H O A mxture of the product of
preparation 26 (100 ng, 206 Isnol),

g ol Bl o, (80 ol mldperayiony)

Mvdhvﬁﬁhmﬂ)ﬂmdﬂpznﬁﬂtefﬂﬁﬁtﬂmhbtwl)ﬁlwllmvmhﬂmlﬂind]‘é8
RL, 412 rml)?agl n N, N-d(methyl formamde (2 m

R¥ORyliiRhenyljassiat Perrper ature for 10 mi nutes.

4- (D net hyl am no) benzy) am ne (31 ng, 206 nol) was then
added and the m'xt fas stirred at roomtenperature
for 20 hours. The" 'Q sent was then renoved ipg.yvacuo
and the residue was dil §ted,with 15 dichloro ane,
washed with sodi um kyg g arborrs My@ZO m.)
and brine (20 niL), ed overl magnes sulfate and
concentr ate #to afford e t| | e conpound as
a brown g 10% ypel d, 131 nmg. 1H NVR (400MHz,

CD3Cl 3): 0. (3H, s),j0.00 (3H s), 0.83 (9H, s),

1.08 (3H, n),2803 0 (10H, m, 3.47 (1 H m, 3.66

66" il softinsing e Trpndredgor dre Bucfopt m%aﬂ%ﬁ and

Pfeparitibn fZM‘ﬂ'ﬂm Br SRMBA IS Eﬁthfapof'zﬁre%%ré_m {39! ds0xvhREVN oil

co ounds, %e general formula shown bel ow were
Yaryaeld fromthe product of preparation 26 and the

ﬁ%ﬁ%‘ggﬁﬁgm %]5'139 a_met hod WO 2005/ 1) 92840

Preparation 26: {3-[{2R)-2-{({{2R)-2-{[tert-Butyl(dimethyl)silyljoxy}-2{3-
(formylamino)-4-hydroxyphenyl]ethyl}amino}propyl]phenyl}acetic acid

2

Hl
ng” s
H OH

CH, o)
HO

HN H

e

O

The product- of preparafibn 25 (851 rrig. 1.27 mmol) and 10% Pd/C (50 mg)

.were suspended in methanol and the mixture was stirred under 60psi of

hydrogen gas, at room temperature for 72 hours. The reaction mixture was then

 filtered through Fitter aid® and the filtrate was concentrated in vacuo to afford

the title product as a brown foam in 94% vield, 580mg.
'H NMR (400MHz, CDCl,): &: -0.09 (3H, s), 0.08 (3H, s), 0.88 (SH, s}, 1.12,1.24
(3H, 2xd), 2.07-2.82 (2H, m), 2.99 (1H, dd), 3.18 (1H, dd}, 3.60 (2H, é), 4.16-
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simlar to that described for preparation 27. The

reactions were nonitored by tic, analysis and wer e

stirred at roomterrperaturefor 18- 72hour s. " H C Ho
HI\Io QL Data Yield 28 NycH, L 0

Wazbsbzdly 50 S LRVE, APCI iz 6618 [Mggutﬁ”ég/o"""'( ’

Prepar ati on 28 N-[ 4- (am nonet hyl ) phenyl ] acet am de may

be prepared as 5 described in J. Med. Chem 46, 3116;

2003 Preparation 29: 4-(am nonet hyl)benzam de may be

4022 [ e}, o 986 Q7 i bid dmi) 6.8V BIZd&iEBSQ—'!’p’QS(BI'PUBbaTr 93 (e 8.17.

(%}0 81&%@#%@%&%"63}%% l'“) phenyl ] acetic 10 acid i

H CH C!, I o Lithium hydroxide solutlon(lMln
vvater 90 ni, 90mm was added to a solution of th

Rreparatiornf 23¢ e {3 &G(ZRBZ-$t!e§-Bum(glmﬁmw)a“ulloxy}-Z-B-

(f'%mh;@ PRino By ey BTt hab R BRI ik Pl -(Rtny

obaltgde t 0 the reaction mxture and the
met hanol renoved i n vacuo. The resulting precipitate

was filtered tsﬁ d washed with water (20.nlL) and a

m xture of et /di et hyl ether, 20:80, to‘\-‘H afford
the title con‘p'bﬁn as a solid in 91%y h. 8 g WO
20051092840 PC 171 1B2GP51000619 . 64 (4OOM-|Z
CD3OD) 5: 1.1 ‘ﬁ@’%) 766-2.62 (1 H,
m,. 3.13- 3 21-1 W6 §2H s). 4.48-4.56 (1
H q), 6.92"(1.H qp 7.19 (1 H, s), 7.18-7.22 (2H,
m, 7.45-7.52 (58" ; LRV ESI mz 298 [MiH 5

Preparation 31: 1- Addamant yl - 2- (3- ((2R) - 2-
A 1R) - 1- phenyl et hyl ] am no)
mixture of the product of preparation 26 (100 mg, 206 umol),

hydroxybenzotriazole hydrate (32 mg, 206 pmol), 1-(3-dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride (40 mg, 206 pmol} and triethylamine (58 L.,
412 pmol} in N,N-dimethylformamide (2 mL) was stired at room temperature
for 10 minutes. 4-(Dimethylamino)benzylamine (31 mg, 206 umol) was then
added and the mixture was stirred at room temperature for 20 hours. The
solvent was then removed in vacuo and the residue was diluted with
dichloromethane, washed with sodium hydrogen carbonate solution (20 mL)
and brine (20 mL), dried over magnesium suifate and concentrated in vacuo to
afford the titte compound as a brown gum in 10% yield, 131 mg.

'H NMR (400MHz, CD;Cla): 0.17 (3H, s), 0.00 (3H, s), 0.83 (9H, s), 1.08 (3H,
m), 2.80-3.00 (10H, m), 3.47 (1H, m), 3.66 (2H, m), 4.23 (2H, m), 5.48 (1H, m), |
6.66 (1H, d), 6.70-?.23“(10H, m), ?.Q? (m), 8.27 (s), LRMS APCI m/z 504

. [M+HT

Preparations 28 to 29

The following compounds, of the generat formula shown below were prepared
from the product of preparation 26 and the appropriate amine, using a method
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Skl o thedeseibed | _
ahf QR Gre QlrHd Aol RGN AU T, BRI Sul fat e
an uri

propyl)phenyi] acetamde / H NN Cri, CH I ~ O
1- Adamantyl am ne (5.44 g, 36.0 mmol ) and triethyl am ne
(15 mL, 108 mml) were added to a solution of the

\\g5 fsieSsff preparation 30 (10.7 g, 36.0 ml )echApzebSovosy
|

chl'oromet hane (200 nl). 43
2-Chl oro-1, 3-di net hyl i m dazol i di num
hexaf | uor ophosphate (10.0 g, 36.0 mml) was then added

and the m xture wgar stirred at _roomtenperature for 2
f &or preRetationgls Theswagtians wers\moaforgdddy tic.

concentrated I n vacuo. ication of the
residue by colum gRr tography 15 on silica gel,
eluting with dichl ane: met hanol : 0. 88 ammoni a,
95:5:0.5, afforded k€ product as a foamin
quantitative yield, 17.6d. 'tH NVR (400MHz, CD3OD) 5:

0.89 (3H, d), 1.35 ( dys 6 @ ¢6H m, 1.98
(6H m, 2.04 (3H,, L 37- 2892 , dd), 2.65-2.74
(1H m, 2.95-3.00 (% H, dd), 3.36 (2H s), 3.98 (1H
q), 6.89 (1 H d), 6.98(1 H, s), 7.09 (1 H d), 7.17
20 (1 H t), 7.22-7.27 1 H m, 7.30-7.38 (4H, m;
BS—ESHTm=z 23T vl Preparatt L2, ¥ L Adarm Yield
antlyl -2-{3-T(2R) - 2- a | nopr opyl ] phenyl } - acet am de

NNV N V. CRi T cf, DLRMSPIOCIlze63Deiind was | 99%
pr epar ed p?[ﬁpar ation 31, using a simlar nethopd
to thet eryprepatation 20, as a solid in 92%yield WO
20051092840 PCTI 1B2005HHH1619 65 1H NVR (400MHz,

TP3pD) 8: 1.09 LRMS @60, iz §618 [M3H] 2. 00 (6H,99%
m, . , 2.58-2.70 (2H, m, 3.10-3.16 ([1H,
q), | 3.40 ( .05-7.28 (4H, 1m); LRMS ESI mp

327 [ Pr epar atji on 33:
’)-(Q-I(’)R\-’)-r((’)D\_’_TQ_(Ar‘af\lfanri no)-A-(henzvf oxi) nh

Rrepanation_ 28; oNcl4r{amingraetiphendiacetaraide) may, Deaprepared as
dURLREGPH J. ARBENEhbrNaE: 3146: 2003

Preparation 29: 4-(aminomethyl)benzamide may be prepared as described in
WO 02085860 p239

Preparation 30: [3-{(2R)-2-{[(1R)-1-Phenylethyl]amino}propyl)phenyl]acetic

acid

CH, CH, o)

Lithium hydroxide solution (1M in water, 80 mL, 90 mmol) was added to a’
solution of the product of preparation 19 (13.50 g, 43.5 mmol} in methanol (200

'mL) and the mixture was stired at room temperature for 18 hours. 1M
Hydrochloric acid (80 mL) was then added to the reaction mixture and the

methanol removed in vacuo. The resulting precipitate was filtered off and
washed with water (20 mL) and a mixture of ethanol/diethyl ether, 20:80, to
afford the title compound as a solid in 91% vield, 11.8 g '
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adamantyl acetamide ,SI H~I \ 01/ NCH 1/ Y. HNH
O A mxture of the products of preparation 12 (696
ng, 1.5 mmol) and preparation 10 32 (978 ny, 3.0

\%‘?{luémhﬁ“dl chl oronmet hane (0.5 nlL) was heat ed P’ttln%%oguunow

M hut es al t owi ng the (dichloronethane to
evaporate. The reaction m xture was then heated as a
nmelt at 90 C for 18 hours before cooling to room
tenperature The crude product was then purified by
EIONMR) (400MidRT G%myanm 16 (It ad)gel.62 (3Hud),ng.66k2.62 (1H, m),.

St o 4o A8 %s A8 (QACBl ot T8 8550, .98 (1. ),
ST Sy SRl L
1.66-1.72(6H : 200(611 , 2.02 (3H,

Gt A iy Bz D hedibygmin

51- 1 8.22 8. 36 8. 54
dr@?’“ﬁhﬁ/ﬁﬁguﬂmﬁ?(lo 20 PI\/H-H] Preéz?ratmn SELS) '
N- Adar nant an- 1- F>2-(3-(2-[(2R)-2-(((2R) - 2-(tert-
but yi di mathyIS| on -2-(3-fornyl Hamlno 4-

hydr oxyphenyl ) W\Tj amide N O
20051092840 PCT/ I BZO / 0RO6 C CH HO

I CHI i o HNTI® ' The t Iecorrpoud

AR 60 ol VUM, 108 o
\qelmddeﬂtm\a&sqlmtejrd of the pidductioiOireparaiiba@n) (18,7 9036"0 mmol} in
éigtwbrosn)léthghg 0 (élﬁlt) s) ’mE).S3 (9H‘2-8I2|Ibrc}-'1 %Aiaimethylimidazolidinum
hexaflucrophosphate (10.0 g, 36.0 mmol) was then added and the mixture was
stired at room temperature for 2 hours. The reaction mixture was washed with
water and the organic solution was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column chromatography
on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 95:5:0.5,
afforded the product as a foam in quantitative vield, 17.6g.

'H NMR (400MHz, CD,OD) &: 0.89 (3H, d), 1.35 (3H, d), 1.65-1.75 (6H, m),
1.98 (6H, m), 2.04 (3H, m), 2.37-2.42 (1H, dd), 2.65-2.74 (1H, m), 2.95-3.00
(1H, dd), 3.36 (2H, s), 3.98 (1H, q), 6.89 (1H, d), 6.98 (1H, s), 7.09 (1H, d), 7.17
(1H, t), 7.22-7.27 (1H, m), 7.30-7.38 (4H, m); LRMS ESI m/z 431 [M+H}"

Preparation 32: N N—‘I-Adamantyl-2-{3-[(2R)-2-amln0propyl]plienyl}.-‘

acetamide.
H
H,N N
LT Y

The title compound was prepared from preparation 31, using a similar method
to that of preparation 20, as a solid in 92% vield.
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51.06 (d, 3H, 1.69-1.70 (6H, m, 2.00 (6H m, 2.03
(3H, m, 2.52-2.70 (3H, m, 2.88-2.94 (2H, m,
3.37-3.38 (2H, m, 4.64-4.69 (1H m, 6.92-7.18 (6H,
g%""f@ﬁ (gr_'epgat ?0303(55)6 8.56 (s); LRVE Egly/fhésmmcts
1- (3- Bronmophenyl ) - 2- et hyl propan-2-o0l) 0" off Hc

CH, 10 Met hyl magnesi um brom de (3M sol ution in diethyl
ether 51.6 nmL, 155 mmol) was slowly added to a

"sONMR G0N HZ - CS)g@lD)rﬁ) 102 {BH), @) o pH6-R7BNBH; 1R),02.80 (BB, m),.

T3 (3 e 58 70 G5, 501608 (TF)ak 4 oS, .28 @

WRERMS dm%&q;y?qm ntﬂoo C and slowy quenched 15 with

saturafed aqueous a ni um chl ori de sol ution. The
organi c solution was washed with brine, dried over

BIBBRLREAN g #ﬁaﬁ% EHEERR2 A5 hceRy1ERng)-2 Sbanavioxyphenyil
m%‘g%t hane eﬁ*l!ﬁxé@eﬂ\?%ar@dﬁ]g%ﬂbhte 8 yla)f' 'fu-(;‘r-d a

admantyldcetamide in 83% vyield, 13.26 g: 20 'H NWR
(4bOVHz. CDCI3) 5: 1. (6H, s), 1.42 (1 H, bs), 2.74
(2H, s), 7.15 (2H "%," 4.40 (2H nm Preparation 36:
N- [ 2- (3- Bronophenyhf= Tigl - di met hyl et hyl ] - 2-

chl oroacet ani de wO 28£15¢ 092N30 PCT/l 9 2 0 0510 006 1

9 67 Sr / ~ SCI H-CChlLk 63k, 105
nol ) was added to @ th oduct
j 240 Q, i @ ac acid

Q

of preparat : '
(25 m.) at'35 tegpergature. The resulting solution
was cooled to"0 C and oncentrated 5 sulfuric acid
(25 nL) was added whil ®t the tenperature was
|ntan bel qw .10 The.resul t.] sol yti on was
6“'§‘H“? OFthe Arofiess ol peenalsionad (8BS S pEeNaNLp@paration
gbz ¢ Rimaigsh Hicﬁ%r&ﬁeﬁiﬁd&(@@hﬂ?}%b@h%i&%ﬂb@ °C for 5
uct was extracted with ethyl "acetate (2x
\mi_r)utw dllowingdbsetrlickidromethane tosuiapotate. The masmlm nwdum was

F‘H’%n%ea{ 5(9 g% }:1 mgl aF 30 %o 1% Iq'oHrrg bet loFeact;c?o!%%% room temperature.
The crude product was then purified by column chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia, 98:2:0.2, to afford the
title compound as a pale foam in 58% yield, 630 mg.

'H NMR (400MHz, CD,0D) 5: -0.18 (3H, s), 0.00 (3H, s), 0.83 (8H, s), 1.05-
1.08 (d, 3H), 1.66-1.72 {6H, m), 2.00 (6H, m), 2.02 (3H, m}, 2.52-2.71 (3H, m),
2.84-2.96 (2H, m), 3.36-3.41 (2H, m), 4.68-4.72 (1H, m), 5.20 (2H, s), 6.92-7.18

(6H, m), 7.30-7.50 (5H, m) 8.22 (m), 8.36 (s), 8.54 (s), LRMS ESI miz 710 _
[M+H]"

Preparation 34: N-Adamantan-1-yl-2-(3<{2-[(2R)-2-({{2R)-2-{tert-
_ butyldimethyisilanyloxy)-2<{3-formylamino-4-

hydroxyphenyl)ethylamino]propyl}phenyl)acetamide
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10 concentrated in vacuo to afford the title conpound
as an orange solid in quantitative yield, 16.08 g. 'H
NI\/R(4OOI\/Hz CDClI3) 5: 1.37 (6H, s), 3.02 (2H, s),

6.17 (1 H, bs), 7.08-7.03 (1i1- ,
“70%' égzglﬂ’ (1H, t), (7 26 (1 >) s), 7.39-7. 32 (1 Té‘%"“""“"“’

LRMS ESI mz 306 [ MHH] +; croanal ysi s:
Cl121-1158rCINO requires: C 47.32; H 4.96; N 15 4.60;
found C 47.26; H 4.87; N 4.65 Preparation 37:
2-{3- Bronophenyl )®#d ¥+ di ret hyl ethylamine e / f2F H,c
cn, A solution oMerhe9roduct of preparation 36 (32.0
g. 105 mol), thioueeg (9.60 g, 20 126 nmol) and

[ - H was heated to
reflux overnight ‘ lur s cooled to
room t enper at urgy and he°f|I te was
concentrated in v O,H basi fi ed usi ng aqueous sodi um
hydr oxi de solution (I M 450 nlL) and extracted with
di chl oromet hane (2x 800 nlL). The combi ned organic
Lok Hftlboaoh“@éur‘{@%b%d pigdied fidif thel pfiduct d6f 8d. QeI é’ %5s:rmlar
sodi um sul Tate and concentrated in vacua to affor
method todhpioefmteparation B0 aaka oldar feamdnoauasiitative Yiald. 1H

W@% %@Dﬂ%gﬁ‘%ﬁf? H’), Sd;@%éaélfé?@’gﬁ?@ﬂ,;s), 1.04-

E
tgﬁﬁghégilé 0619 68 Pr epgéla?\ gﬁﬁgng m), 2.52-2.70 (3H, m),
2.88(23948r(@Hophier3,37-3 B81(2H, e}, mmgs] (&, i 6.9267.48 (6H, m),

BELRH ), 3 .5 O BB RO 2

di carbonate (5,26g, 24muol) in di chl oronet hane (50n.)
and stirred for 20 hours. The reaction ni xture was

Reaparationtd$: e(BBranaophgnidhad-rethydprapan=2-oldr gani c

sol ution was dried oveg _sodi um sulf,ate and
concentrated in vacuo. ru materi al was
purified using a cation Hhge €6l um (et hanol

followed by 2M ammonia in nethanol), foll owed by

in&gheSimb tAEF, 2PN
ARG a8 RCLARRL, SISO DT A0 155 o)

whs |stowly ;adoedrid aasolatian ofvih-(3ibromo- pfm)d)ptrwanra-qneeﬁ@ 0g 70
Z’in%d?l? in dry diethyl ether (200 mL) at 0 °C and the mixture was stirred for 3
hours. The reaction mixture was then re-cooled to 0 °C and slowly quenched

with saturated aqueous ammonium chloride solution. The organic solution was
washed with brine, dried over sodium sulfate and concentrated in vacuo. The
rasidual yellow oil was then purified by column chromatography on silica gel
eluting with dichloromethane:pentane:methanol, 90:5:5, to afford a pale.yellow
oil in 83% yield, 13.26 g.~ '

"H NMR (400MHz, CDClg) 6: 1.22 (6H, s), 1.42 (1H, bs), 2.74 (2H, s), 7.15 (2H,

"m), 7.40 (2H, m)

| Preparation 36: N-[2-{3-Bromophenyl)-1 ,1-dimeth'yl'ethyI]-2-

chloroacetamide
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1H NMR (400MHz, CDCI3) 8: 1.27 (6H, s) 1.50 (9H, s),
2.97 (2H, s), 4.24 (1H, bs), 7.05 (1H, d), 7.15-7.11
(1H t), 7.30 (1 H s), 7.35 (1H, d); LRVS ESI miz

f 15 Preparation 39: Benzyl
gé?(ﬂ'(ﬁwiygﬁft but oxycar bonyl ) gm no] - 2- m et hyl %cr'rnnz?o)sm(mﬁlsv
benzoate C~:rc OCH HNC C- |I--CH A solution of the

product of preparation 38 (3.9 g, 12 mmwol), [1,1"- 20
bi s(di phenyl phosphi no) f errocene] di chl oropal | adi un(11)
(1.00 g, 1.3 nrnol)sand lapine (3.3 nm, 24
mmol ) in benzyl alcoh -) sCheated to 100 C
under 100psi carbon && t o, hours. The cool ed
reaction mxture was then filtered through Arbocele

envrédtRtdritrile 6.63 Wcm hith&l§l wad &Riedoo Ahdirrddesbldtien of the

was di ssolved in eth acet ate and washed with sodi um

h@dﬂ@b@fnmf@atﬁémo%ﬁ( 9@, %rﬁnmgb inapeti;:aa (A2 mkkat room
Bt 7o PR P o B9 g gncentatea

Slatfusicaadid (i) wds added mﬂstfthedeimpﬂmﬂmeﬂwas maintained below
chr.omat ography on silica elutin

haxSmdhet Ippuiting sofution weaq@ﬂ {9 ssmforeﬁg hpsr aﬁrfdoﬁ@st then poured

b5 SRRRARY FaoBa TR Dl P B blusoBe’ Fpdider Trpgrpcuct

gﬁggéattgaﬁt@)@l&) eihyl lac'é'iat(aﬁtﬁx 00 Ml 5ar(t9HSheS)7:,og1bmed organic
S S), -
§qluﬂomr)wa57wsehfe<1mtfsyvatar @ﬁ?n'd-)gﬂneq qyer rgoqbwgpépﬁ@teoﬁnd the

é‘gdpr oc Fégr {:getfa%uémglngﬁémg‘ﬂﬁ @M@%ﬁ“%’;ﬁ% PANE solid in

QUaﬂltﬂaMdevBﬁﬁsg prepared fromthe product of
preparation 39 od simlar to that of

R0 MH22 COEs BT Bhorh -0225E 'Sk 194 BH. ), AT (1H,
%éfl%%? O%EP};) 67516 P (Bl 1)57.26 4188sf 7T80.32 318 7,); LRMS
ESI m/z 306 [M+H]"; Microanalysis: C12H4sBrCINO requires: C 47.32; H 4.96; N
4.60; found C 47.26; H 4.87; N 4.65

Preparation 37: 2-{3-Bromophenyl)-1,1-dimethylethylamine
Br NH,

HC” TCH,

A solution of the product of preparation 36 {(32.0 g, 105 mmol}, thiourea (9.60 g,
126 mmol) and acetic acid (50 mL) in ethanal (250 mL) was heated to reflux
overnight. The reaction mixture was cooled to room temperature ang filtered.
The filtrate ‘was concentrated in vacuo, basified using aqueous sodium
hydroxide solution (‘_IM, 450 mL) and extracted with dichloromethane (2x 500

' mL). The combined organic solution was washed with brine (50 mL), dried over

sodium sulfate and concentrated in vacuo to afford the title compound as a

black oil in 96% yield, 23 g.

'H NMR (400MHz, CDCls) §: 1.12 (6H, 5), 1.84 (2H, bs), 2.62 (2H, s), 7.16-7.08
(2H, m), 7.36-7.32 (2H, m); LRMS ES| m/z 228 [M+H]" :
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(7H, m, 7.93 (1 H, s), 8.00-8.04 (1 H m; LRVB APCI
mz 284 (MrH + 10 Preparation 41: Benzyl
3-{2-[ ((2R) - 2-[ 44benzyl oxy) - 3-
| ami no) phenyl ]-2-([tert- butyl - .

{%I?"Hgg BHY si 1yl ] oxyl et hyl )6}@ noj - PCT/1B2005/0006 19
et hyl propyl } benzoate HGHCH C oHH ..H U 15 A
m xture of the product of preparation 40 (1.81 g, 6.38
mol ), preparation 12 (2.96 g, 6.38 mml) and
Prop&ation38a [D(3+Bremichhahyl)1, 1-didetipéthyl]lcarbamic acid tert-.
di net hyl sul foxide (10 m-) was heated at 95 C for. 40

@$terrhe cool ed reaction nixture was then diluted

with water (250 ni) and extrqﬁf wiith ethyl acetate

(3x 50 nL). The corfbia ‘ i on was washed
Wi th sodi um 20 hydr og D¢ ba) GMution (50 mL) and
brine (2x 50 L), dried over sodium sulfate and

%nﬁt%'&hﬁf’i)?g)r%@br‘éﬁ&ﬁ‘%ﬂ ?5 VQZI%%CW Wégetréétbd Vit %‘hi?bl't -butyl

was' puri [um'c orrat ography on silica gel,
didanborraie WSt 2690 | 24thmotinist Hichlerdraetace (S9ML90and a‘!tllrnadador 20

RN o8 SN PR wes s atied i Maled 4S0inka andchg embined
o?%ﬁé %I%tuéﬂ dvatshcﬁwé@&étswtﬁﬁ slilfateid ncBHirb{ddeR vacuo. The

hr omat ogr aphy on silica gel, eluting with WO
mmmasmeemmm e ange column (methanol foliowed

L PoRERP B DY cad08s ol oficBod af o commr
cﬂmﬂam@ 0>ﬁ6n adilicar gelt Biatihg With am@ﬁdtmeawaﬁbwme title

gum yi el ? "H NMR (400MHz, CDClI 3): b5:
comppsmﬂ@aa)brpwr(gll-m qganti iveyigidH{.23g., 0. 79-0. 82 5

kot kT v B B 92257 el g v
6), 7@58(7H( . 19)7’1‘7( B @@0(@&4"5)“")35?1&7117 BAMGEL2IS1 my/2

(s 8. 40
359) M+NH4' (s) 8. 78 (s) LRVE APCl m z 667 [ MH

Preparation 39: Benzyl 3-{2-{({tert-butoxycarbonyl)amino]-2-

methylpropyl}benzoate
O

A solution of the product of preparation 38 (3.9 g, 12 mmol), [1,1-
bis{diphenylphosphino)ferrocena]dichloropalladium(il) (1.00 g, 1.3 mmol) and
triethylamine (3.3 mL, 24 mmo!) in benzyl alcohol (60 mL) was heated to 100 °C
under 100psi carbon méﬁoxide for 5 ﬁours. The cooled reaction mixture was

.then filtered through Arboce!® and the filtrate concentrated in vacuo. The

residue was dissolved in ethyl acetate and washed with sodium hydrogen

. carbonate solution (50 mL} and brine (2x 50 mL). The organic solution was then

dried over sodium sulfate and concentrated in vacuo to give a dark oit. This ail
was purified by column chromatography on silica gel, eluting with hexane:ethyl

acetate 100:0 to 84:16, to afford the title compound as a pale yellow oil in 61%
yield, 2.81 g.
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10 Preparation 42:
3-[2-({(2R)-2-([tert-Butyl (di net hyi)silyl]oxy}-2-[3-
(formyl am no) - 4- hydr oxyphenyl ] et hyI }am no) - 2- net hyl pro

g c acid KC Sk xz eNz ~ CH ¢ HO- e
“%Moggﬂé’ﬁe tine compound wgg prepared fromtl??lgl%oc{i)a!g({m”
of preparation 41, using a nethod simlar to that of
26. The crude product was then azeotroped with 15
d| ethyl ether (x3) to afford the title conpound as a
THANMR GI00MMAE SDGl) B: 9:2% (B4 8), .45 mﬂum BASOMAH: 5), 4.22 (1H,

e e

491(1H t), 689(1H d), 7.02 (1 H,
7.37-7.49 (2H, m, 7.85 (1 H bs), 7.93-7 2p
Preparatinn 409 Bersad l—@-amlmzw@by!wppvumm hvdzoz;b ride
[ MMH Preparation 43:
(4- Hydr oxy- 2, 5-di net hy| phgnyl
WD 20( 15/ 091840 PETRY 8«0 Op6 19 11 A sol ution
of (4-methoxy-2,5 et hyl p thfacwt onitrile (0:5 g,
2.9 mol) in. dichloronethane (10 nL) was cooled to

TitPtife @80fmMpbuR&WASS Wégéred)ﬁbﬁﬂhé'ﬂ?b@mtdﬁ gréphidtion 39, using a

di chl ororret hane, , ). The reaction
metoodsémiidodhatrafauieparation 2¢; aua white solidiéy 93% Yieldut es

TRV EoRE o8B, a3 @R 22 BT BREIAEE 7 317 53

(qmeﬁghwsvm Hhs nﬁ@@ﬁ-atoaduwm)umbm«peem/ﬁ a8l poIaHg

sol ut'i on and the organic |ayer was separated.

The organl c soI uti on was washed with brine

Preparation a1: Benzyl 3-{24{{2R)-2-[4-{benzyloxy)-3-
(formylamino)phenyl]-2-{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-2-

methylpropyi}benzoate

acetom,}t,(d le H OH CH,

A mixture of the product of preparation 40 (1.81 g, 6.38 mmol), preparation 12
(2.96 g, 6.38 mmol) and potassium carbonate (1.76 g, 12.8 mmol} in
dimethylsulfoxide (10 mL) was heated at 95 °C for 40 hours. The cooled
reaction mixture was then diluted with water (250 mL) and extracted with ethyl -
acetate k3x 50 mL). The combined organic solution was washed with sodium

- hydrogen carbonate solution (50 mL) and brine (2x 50 mL), dried over sodium

sulfate and concentrated in vacuo to give an orange oil. This oil was purified by

- column chromatography on silica gel, eluting with dichloromethane:hexane,

50:50, followed by dichloromethane:methano!, 100:0 to 98:2. The appropriate
fractions were evaporated under reduced pressure and the residue was further
purified by column chromatography on silica gel, eluting with
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(20m.), dried over sodium sulfate and the concentrated

in vacuo to afford a pate brown solid. Purification

by col utm chr omat ography on silica gel, eluting 10
tzlins}%B{?aYul acet ate: pentane 20:80 to 33:67, aff ,qﬁgﬂmm,ﬁw
e title conpound as a cojjourless SO|Id in 60%

dlspersmnin mneral oil yield, 0.28 g. 'H NWR

(400MHz, CDSOD) 8: 2 13 (3H s) 2.23 (3H, s), 3.66

éZl-l, s 0 (1 s), 8 (1H, s); LRMS ESI niz
igjoragp amg mtb@mlaﬂq}@,ﬂ tquB2 to give a yellow gum. The gum was.

%o%ﬁ%@’%f@@%ﬁm&g{eﬂ&%&r ed ]:a Wﬁt@&éﬁlbbﬁn@'ﬁs a §&how qum

|ﬁ420%tymdg3083g d| mst hyI phenyl )acet onitrile using a
simlar method preparation 43,

CHNBIR | (498ME, |Q§3¢'m) §49@ 95@ ¢0-Ho(3H4 NNRO(Q%WES) 0.79-0.82

G #h 181 A S onshy, A il Ao opd At B, s 0
oz qa??mz)ge %?5(2:-_(, ;&? /88 Qi ;- dS)(—j T 1Ry.0 {eHy h’?j)agﬂ?ohﬁo_r(ilﬁld. m),
J(“ Z4r@mm ABL9 (Sl Badeishnibi (b 6.46i Gy 878 (s) LRMS
Ffr hdt 6 gFt[M]{o that of preparation 43, as a pale
OW SO

H NVR (400MHz, CDCl3) 5: 225(3H s),
365(211 s), 4.98 (1 H bs), 6.76 (1 H, 7.01

Sosblons 22—#321i&x%%ﬁfwﬁéyﬁﬁﬁ%ﬂwﬁﬁvuoxwe ©
(s A S i i

1.74 mml) i n et hanoke 5 nmL) was hydrogenated at
60psi over Raney N ek (0.1 g, 50%ww for 16
hours. The reaction rﬁ"'xt r e was thenflltered and the
sol vent was renoved i A . L& (imdue was
purified using a cati g, sin, eluting with
nmet hanol and then ¢ ) ia i st’hanol to afford the
title conpound as a w

The title compound was prepared from the product of preparation 41, using a
method similar to that of 26. The crude product was then azeotroped with
diethyl ether (x3) to afford the title compound as a pale yellow solid in 97%
yield.

'H NMR (400MHz, CD;0D}: 8: -0.12 (3H, s), 0.05 (3H, s), 0.81 (8H, s), 1.24
(6H, s), 2.98 (2H, dd), 3.26-3.30 (2H, m), 4.91 (1H, t}, 6.89 (1H, d), 7.02 (1H,
m), 7.37-7.49 (2H, m), 7.85 (1H, bs), 7.93-7.96 (1H, d), 8.11 (s, 1H), 8.32 (s},
8.61 (s); LRMS ESI miz 487 M+H] '

" Preparation 43: (4-Hydroxy-2,5-dimethylphenyl)acetonitrile

H,
OH

N
N
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colourless oil. 10 ' HNVR(400M+iz, CD30D) 6: 2.11 (3H,

s), 2.19 (3H, s), 2.63-2.67 (2H, m, 2.72- 2.76 (2H,

rn), 6.54 (1 H s), 6.81 (1 H s); LRVS ESI niz 166

[ MkH] © Preparation 47: .
WO ho- et hyl ) - 2, 3- di et hyl - phenol  H N cPETIRRYSIOpRst
The title conpound was pre ‘ared fromthe product of
preparation 44 using a simlar nethod to that of
preparation 46, as a colourless solid in 95%yvyield. 1H
ANMRuticH BiViZ-m&thekB 2, 55d|nﬁaﬂ753ptﬁényl‘jacétbnm@e5® % Jg Ne thmO!) in.

S

2.75-2.68 (4H, m, 2.19 ), 12& ); LRVB
digkigromethange ([1HNL) 2wasr g@glegt C and treated with

SR HRAEL N delBomel R4, 5%%4 gl THE riction

miRureUad Stired it TBDAC 18P RAhEP30 hahutes mfdemha&asaano%d to
as a colourless oil. "HNVR(400MHz, CD30D) 6: 2.15 (3H,

welm to reomiesweratire ayer 2 pgrodob2 hozrs. e reastion. mixtyra was

i i ol b 5 s

ofgaPRA el Qﬁesdr%epéﬁtéd BuThe orgarfiél sotition! wagrwashadanith brine
CAHI I A suspension of 3-iodobenzylam ne

(m)o@w#em@r(wdgsngsul alp an%thmopnpentrajed in vacuo to afford a
h
?llrelcl'{’e}lb ?arﬁhngﬁﬁ%ﬁ%gﬁ{l,rgy)z m’ml%h ang)g\géé@e?? -Sb'ﬁ'? )ﬂel‘ eluting

mthC@thtdOaMtate(ﬁerﬂﬁn@ 20280 MS)ﬁhfdﬁbrdéw the titlet ¢corgpound as a
sol ytion stirre roomtenperature for 1.5 hours.

QU BPEk diaPersiel M HRr S WAl v 2R o o1

NRSHOON R, BB e BT 2 05188 g .

sh,16e98 {(H, es)CORMBIBS! adz 460 (MHIr | ess solid in 10
guantitative yield, 6.43 g. 'HNVWR (400MHz, CDCI 3) 3:
1.46 (9H, s), 4.21-4.30 (2H, m, 4.79-4.89 (1 H, bs),

Pgprtationaq iliryckpRy:2 3 ipeftiy ghebnagetonitite. (2>
tort i But i/l [ (4" - hydroxybi phe - 3-yl ) net hol car bamat e
CH,

N\
OH
The tille compound was prepared from (4-methoxy-2,3-dimethyl-
phenyl)acetonitrile using a similar method to that of preparation 43, as a
colourless solid in 94% yield.
"H NMR (400MHz, CDCl3) 5: 2.20 (3H, s), 2.24 (3H, s), 3.62 (2H, s), 6.64 (1H,
d), 7.03 (1H, d); LRMS APCI m/z 160 [M-H]

Preparation 45: (4-Hydf6xy-3-methylbhenyl)acetonitrile
H!
OH
=

The titie compound was prepared from (4-methoxy-3-methytphenyl)acetonitrile
using a similar method to that of preparation 43, as a pale yellow solid.

'H NMR (400MH?z, CDCl3) 8: 2.25 (3H, s), 3.65 (2H, s), 4.98 (1H, bs), 6.76 (1H,
d), 7.01 (1H, d), 7.07 (1H, s}; LRMS ESI m/z 146 [M-H]
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OH H C 15 A solution of the product of preparation 49
(0.75 g, 2.25 mmmol ), 4-hydroxy phenyl boronic acid

(0.62 g, 4.50 mmol) and 1,1'-

bi s(di phenyl phosphi no) f errocenyl pal | adi un(| .
WOO8s10%¢#400. 14 nrnol) in N-di met hyf f or mam gé‘; Z%SIM%“
was treated with 2M aqueous” sodi um 20 car bonat e
solution (4 n.) and the resulting m xture was heat ed

at 80 Cfor 16 hours. The -solvent was renoved in
vacuo and the residue was purified by col um

chr omat ogr aphy on S|I|ca el uti th ethyl
Preparation %rﬂ'éﬁé’“iﬁgewl) 5'6’"5’@?@3“&‘1\%{\“ title conmpound
as a pale pink crystalline solchd in quantitative

yield, 0.73 g. 25 'H NWR (4Ol|\/Hz,:,H CDCl 3) 8: 1.47 (9H,
s), 4.33-4.41 (2H, m, ™ (1H, bs), 6.89 (2H

d, 7.21 (1H, d), 7.37 (4 7.43-7.45 (4H, m;

LRVB ESI mfz 298 [ M HN WC 205/ 092840
PCTI | B2005/ 000619 74 Preparaﬂ$on 51:

Arsalifion,@ndze lodyet Bh PRRAGRIu4 8028 4y, 4 Fimaffdn elane! (15
rﬁlzeeﬁéﬁngﬁ‘;édéngﬁéd By ébﬂﬁ*ﬂ@r'f:@ar?h‘?' ﬂtckél"otgoﬁgn 5@@6 lvlﬁ}for 16

the resulting solution
tmurs e r&an:tron mm@masdheorﬁltered)am@ thqnglva@tamasdﬂmoved in

trat
Beip.o The ESgHA Wes BORfIRQ yiiacd ol Etthahd Ao o Bl with
n@ﬁ@%l a%d ﬂ'\eh71 r(ﬁ?eﬂrmi\bmasl}'n m@th%ﬁt()l(t%lafﬂo)rd dhe gge :(ﬁi@rr(pbqu as a
OQRMHBESD“MZ 198 [M H] 10 Preparation 52:

SRS BT AE 28 08 e ey m). 272

. ! NG 9. 1 ol ori d
%E@Ezrgymggegqam@ 6.83-(¢Hhy). cRMDESI rygaebYdkeqhl ori de

Preparation 47: 4{2-Amino-ethyl)-2,3-dimethyl-phenol

3}

HN CH,

OH
The title compound was prepared from the product of preparation 44 using a
similar method to that of preparation 48, as a colouress solid in 85% yield.
'H NMR (400MHz, CDCl3) 5: 6.78 (1H, d), 6.55 (1H, d), 2.75-2.68 (4H, m), 2.19
(3H, ), 2.12 (3H, s); LRMS APCI m/z 166 [M+H]’

Preparation 48: 4-(2-Amincethyl)-2-methylpheno!
. "
OH

HN

The title compound was prepared from the product of preparation 4'5; using a

similar method to that of preparation 46, as a colouriess oil,
"HNMR(400MHz, CD;0D) 8: 2.15 (3H, s), 2.60-2.64 (2H, m}, 2.79-2.83 (2H, m),
6.66 (d, 1H), 6.82 (1H, d), 6.90 (1H, s); LRMS ESI m/z 152 [M+H]"
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and 1-hydroxybenzotriazole (3.95 g, 29.2 mmol) in
tetrahydrofuran (70 m-) was 15 stirred at room
tenperature for 30 mnutes prior to the addition of
0.88 ammonia (6 nL). The resulting suspen5|

VR 20/ B4 room tenperature for 2 hours. IETE@Z‘{"SM”G
m xture was then filtered, And the fiItrate was

diluted with water (80n.) and extracted with ethyl
acetate (4x 80 nL). The conbined organic extracts
were washed with water (2x 50nmL) and brine (50 ni),

dri ed 20 over sodium sulfate and concentrated In vacuo

PrepayationaA9: deefrRutyb(3-lodabenzylearbiagiateor the oil by

col utm chr omat ogr aphy lica gel, eluting with
di chl or onet hane: net HQMSSO anm)nli a, 95:5:0.5,
afforded the title uwgd ung” ay 5l nk solid in 37%
yield, 1.83 g. 'HNWR (400 , ADCLB) S: 6.11-6.35

(21 1, bs), 7.17 (11-1, d), 7.367(11-1, dd), 25 7.54

of / 8g22g4 }
A M) o3 bifortle ekttt @ 525284 o)

dmlmwlmmopmm[muswdow% triel ylavrsn@r(aﬂami{ %ﬁ‘n mmof)

E%dl—?ﬁf?—f)&@f Blf;%[‘t&trl%tf L‘ng ﬁpg ﬁ%ﬁ‘mﬁ?ﬁgﬁééﬁgﬁh?q QoliShStirred

a8 réorfliterberature- foy drookoure N Zheeactich mbdureeidy ttﬁm washed with
u3|n8a3|mlar nethod to that of eparation 52, i:f
234 huslegchinaci 269 $305mbh wtan (St ante. Hied Qyer 1B sulfate and

#M@éﬁé‘g)g”‘%"(’w g?f?'ﬁ trk fife ﬁﬁg@% &% gér@ﬁﬁﬁsz%ond in

duBMHaE@é yield, 5.£88. [M H)' Preparation 54:
MRGRBIHEICERRR: §ABIBRR) 2 b . 415588 (11, bs),
LI R T tgﬁzwég.w%“m&?s i
3, 5-di net hyl - 4- hydroxybenzonltrlle (1.0 g, 6.79 nmmol)
R,gggtagtiroa}lhgg r:%‘}#‘-é I([Z4 -h”b}o ?prtigl?yl-rsgglﬁlmeltl?ygl]car gEnla 2

OH
Haci, i
HC™ 07 N O
H

A solution of the product of preparation 49 (0.75 g, 2.25 mmol), 4-hydroxy
phenylboronic acid (0.62 g 4.50 mmol}) and 1,1"-
bis{diphenylphosphino)ferrocenyl palladium(ll)chloride (0.11 g, 0.14 mmol) in
N,N-dimethytfformamide (14 mL) was treated with 2M aqueous sodium
carbonate solution (4 mL) and the resultmg mixture was heated at 80 °C for 16

hours. The .solvent was removed in vacuo and the residue was purified by

. column chromatography on silica gel, eluting with ethyl acetate: pentane, 2575,

to afford the title compound as a pale pink crystalline solid in quantitative yield,

0734q.

'H NMR (400MHz, CDCly) 5 1.47 (OH, 5), 4.334.41 (2H, m), 4.874.94 (1H,

bs), 6.89 (2H, d), 7.21 (1H, d), 7.37 (1H, dd), 7.43-7.45 (4H, m); LRMS ESI m/z
298 [M-HJ '
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heated under reflux for 16 hours. The reaction mxture
was cooled to room 15 tenperature, treated with 6N
hydrochloric acid (20m.) and heated under reflux for
“2%2‘1111) gﬂ?fu 30 minutes. The reaction mxture WashBSHsmooos1o

room ten‘peraturj and the sol vent was
renmoved in vacuo. The residue was purified wusing a
strong cation exchange resin eluting wth nethanol

foll owed by 2M anmonia in nethanol, to give an orange
Rrieparatiors 5 ti 3'-(Aminohethytbiphedyloh. hydmcmjori;ier ogen
chloride in -methanol (20nmL) and thg reaction mxture
was concentrated in vacuo to affprd the title
conmpound as a pal e yel Lqw s¢ gquantitative
yield, 1.12 g. ' HNVRH{400] 3) S 2.22 (6H, s),
3.75 (2H, s), 6.90 (2P s 25 Preparation 55:

2- (Am nonet hyl ) - 4- chl or ophenol hydrochl ori de WO

THEO prodiag - deFEﬁErMBﬂO(HILQ@GBlQ, 243 @iNoBiGva©Hraated with 4M
t|t| conpoun

’bc ac H/g} %‘65 % E &é%rnggpﬂlé apd the resplting solution

?IZ?We'd% P at Fb”ﬁm ‘#@rﬁﬁékﬁ% fBPB H)wsoamé '(réﬁbtz%gl)mideW%as then
qonaenu;utedm ?Bc(:ateg aff@'dihe trﬂsammpand Ab A cod@urjagstgolid.

L RRE TR st ST JOTBAY) R PBROY, 738 i, oz 457 50
BECRRY 2P 700 D ADSTHST A CUMLT | e, Ui ng

fret ho I"ar t'hat of preparation 54. 'HNMR
(400MHz, CD3QD) 5: 410(s 2H), 6.83 (d, 2H),

%'e(pm“%“é&"?rﬂ@zomp*nvﬂamaﬁa@H:Pr sparation o

e

A solution of 2-hydroxy-1-napthoic acid (5.0 g, 26.6 mmol), 1-(3-
dimethylaminopropyi)-3-ethyicarbodiimide hydrochloride (5.6 g, 29.2 mmol),
and 1-hydroxybenzotriazole (3.95 g, 29.2 mmol) in tetrahydrofuran (70 mL) was
stirred at room temperature for 30 minutes prior to the addition of 0.88

ammonia (6 mL). The resulting suspension was stirred at room temperature for
2 hours. The reaction mixture was then filtered, and the filtrate was diluted with
water (80mL) and extracted with ethyl acetate (4x 80 mL). The combined
organic extracts were washed with water (2x 50mL) and brine (50 mL), dried
over sodium sulfate and concentrated in vacuo to give an oranée oil. -

Purification- of thé oil by column chromatography on silica gel, eluting with

- dichloromethane:methano!:0.880 ammonia, 95:5:0.5, afforded the title

compound as a pink solid in 37% yield, 1.83 g.

- 'HNMR (400MHz, CDCls) 8: 6.11-6.35 (2H, bs), 7.17 (1H, d), 7.36 (1H, dd),

7.54 (1H, dd), 7.79 (1H, d), 7.84 (iH, d), 8.22 (1H, d}, 11.70-11.88 (1H, bs);
LRMS ESI m/z 186 [M-H]
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15 A solution of borane in tetrahydrofuran (19.23 nL
of a 1M solution, 19.23 mmol) was added dropw se to a
solution of the am de from preparation 52 (0.90 g,

\ in tetrahydrofuran (10 nL) and th
\4%2‘3]:‘?%#(? was then heated nder reflux for %qnmonsmnuom
The solution was cooled, treated with 6M hydrochloric
20 . acid (10 nL) and heated under reflux for a
further 2 hours. The resulting suspension was cool ed

Preparation 53ndSrDichvercaNdthile2-bidragybedzesniste.t o pH 9
by addition of 0.88 ammoni a and extracted with ethyl
acetate (3x 50 nL). The oggQ Mj pet] or gani ¢ sol ution was
washed with brine (20 niL),|dried over sodium sulfate
and concentrated in va®tg-~Rurification of the residue
by col um 25 chr omat ograon silica gel, eluting
vvi th di chl or onet hane pit"hafol c0. 88 WO 20115/ 092840

B200 5100 06 1 ) ]
Tt Campanio s PEReTad (9. Barissin ewaronheregic eeid and
o At
ethgmirte’ sihg alsjmlal hefnod I3 Yol HREH o BEb dfford the tite
catopourdl &ba Ealeyelw salidr2 (1 H, d), 7.87 (1 H d); LRVS

@R%@ﬂ%@%@@ hyﬁéﬁffﬂoé‘niﬁﬂﬁ Fhiahom). B2%6 @G o bs).
72 (A afr du el dy ORMA EXT RS t"é?ﬂ?;npi T s
cool ed to O C and treated W|th bor ane-

Pigparatign #ﬁeﬁﬂ?«mﬁ‘?@%ﬁmé%%‘rgefhﬁp@?ﬁ%ﬁvﬁ?%e&%

warmto room tenper ang 20 mnutes and was then
heat ed under reflux for our¥: "¥he reaction mxture
was cooled to 0 C aan o\ hed by addition of

nmet hanol . The resul ti r?g splution was allowed to warm
to roomtenperature over 2hhours and was then 15

Aoqoé ﬁ:gﬁ rﬁég%g:qgm\(/t%%aﬁyd? ran ?’T’Mdlﬁeteﬁgﬁygmsfﬁrl ve,‘d7 1 mL. 27.1
mmol) was added dropwise to a solution of 3,5-dimethyi-4-hydroxybenzonitrile
(1.0 g, 6.79 mmo!} in tetrahydrofuran (70 mL) and the resulting solution was
heated under reflux for 16 hours. The reaction mixture was cooled to room
temperature, treated with 6N hydrochloric acid (20mL) and heated under reflux
for a further 30 minutes. The reaction mixture was then cooled to room

temperature and the solvent was removed in vacuo. T he residue was purified
using a strong cation exchange resin eluting with methanol followed by 2M
ammonia in methanol, to give an orange oil. This oil was then treated with 1M
hydrogen chloride in ‘methanol (20mL) and the reaction mixture was
concentrated in vacuo to afford the titte compound ass a pale yellow solid in

" quantitative yield, 1.12 g.
"HNMR (400MHz, CDCl3) 8: 2.22 (BH, s), 3.75 (2H, s), .90 (2H, s).

Preparation 55: 2{{Aminomethyl}-4-chlorophenal hydirochloride
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and washed with water (2x 10 nL), brine (10 nL), dried
over sodiumsul fate and reduced in vacuo to give a
colourless oil. Purification of the oil by colum

chr omat ogr aphy on silica gel, eluting with (
\}@Fq‘?yﬂ%ﬂg’di chl oronet hane, 2:98 to 5:95 af f or'ded BRI

title conpound as a col our’&ss solid in 74% yi el d,
0.53 g. 20 'HNWMR (400MHz, CDCI3) S 1.17 (3H, t), 2.72
(2H, q), 3.98 (211i, s), 6.86 (1H, d), 7.23 (1 H, d).
Preparations 59 to 6&

s e u\ﬁ/\ﬂg owi ng conpounds, of
the general fornula sho gl ow were; prepared from
the product of preparativeA42pgnd the appropriate

amne, using a nethod simlar to that described for
Phe tide Aonspound. was erepared frons Swhiczoshydroxguenzenitrite Qusing a
anal ysi s and re stjrrgd at roomtenperature for

methad similas to (hat despibed Jaupreparlion 215/ 1100619 78

Sy S5 L A4, oy (RS 2oy s o
s LRMS 2@ mENSE3M-HE) . -0.04 (3H, s), 0.78 (9H, s),

1.08 (3H, s), 1.10 (3H s), 2.65-2.85 (4H m, 2.89
(2H, t), 3.57 (2H t), 4.67 (1H dd), 6.79 (1H d),

Bt S0 4afiddméufiiBthnyla of hydhobrrigeH M.
"

W
HCI

The title compound was prepared from 4'-hydroxybiphenyl-4-carbonitrile, using

a method similar to that of preparation 54.

'HNMR (400MHz, CD;0D) 8: 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m, 4H),

7.60 (d, 2H).

Preparation 57: 1{Aminomethyl}-2-naphthol

HO
HpH OO
A solution of borane in tetrahydrofuran (19.23 mL of a 1M solution, 19.23
mmol} was added dropwise to a solution of the amide from preparation 52 (0.90
g, 4.81 mmol) in tetrahydrofuran (10 mL) and the reaction was then heated
under reflux for 2 hours..;fhe solution 'u;tas cooled, treated with 6M hydrochloric
.acid (10 mL) and heated under reflux for a further 2 hours. The resulting

suspension was cooled to room temperature and the pH was adjusted to pH 9

. by addition of 0.88 ammonia and extracted with ethyl acetate (3x 50 mL). The

combined organic solution was washed with brine (20 mL}, dried over sodium
sulfate and concentrated jn vacuo. Purification of the residue by column
chromatography on silica gel, eluting with dichloromethane:methanol:0.88
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624 [M-H' 60 1H NMR (400MHz, CDCI3) 5: -0.23 56J0
H3C / OH (3H, s), -0.09 (3H s), 0.71 (9H, s), H-\
1.06 (3H, s), 1.08 (3H, s), 2.18 (3H, s), 2.26 (3H,

b 82 (4H, m), 2.90-2.94 (2H, m), 3.Hl:
ﬁul?ﬂrgggﬂgél 61- 4. 65n)(| H, n.).n 6. 20- ( 33 ?)1H, n§€1f|?B2Z(951000619

662664(1H m, 6.85-6.89 (2H, m), 6.96 (1H, d),
'7.18 (1H, s), 727732 (2H m, 7.40-7.42 (1H m),

778(1Hw% H s), 9.62 (1 H bs) LRVS APCI

ammort49% to@ﬂ‘vo afftnm theditlentempeenq BsHp p@kosolid in

2%19 2q855&3§284o PCTI T B20051000619 79 62 LRVE APCI .l z
oM & HN 1 63 NC OH LRVB APCl iz 634 [ M+H]

1I-TT~%IR"(SDWH2 bcﬁﬁbfﬁf 210&158 &@ A gﬁl @20 2dMdh, 960 7.43

HN OH 'S APCl 'ml Z 642 66 LR
(1ARdd}ni.8642d, gnFH2 @ /od) HHB O Id) db LBM&Eﬁd;nm(pd 74 +H]
660 [ M-H] 89% ~HV HO

Preparation 58: 2,4-Dichloro-ﬁ-[(ethylamino)methyl]phenol

&
A solution of the product of preparation 53 (0.77 g, 3.29 mmol) in
tetrahydrofuran {10 mL) was cooled to 0 °C and treated with borane-
tetrahydrofuran complex (1M in tetrahydrofuran, 8.8 mL, 9.9 mmol). The
resulting solution was allowed to warm to room temperature over 20 minutes
and was then heated under reflux for 16 hours. The reaction mixture was
cooled to O °C and quenched by addition of methano!l. The re suiting solution
was allowed to warm to room temperature over 2 hours and was then
concentrated in vacuo. The residue was dissolved in dichloromethane (40 mL)
and washed with water {2x 10 mL), brine (10 mL), dried over sodium sulfate
and reduced in vacuo to give a colourless oil. Purification of the oil by column
chromatography on silica gel, eluting with methanol:dichloromethane, 2:98 to

5:95 afforded the title compound as a colouress solid in 74% yield, 0.53 g.

'HNMR (400MHz, CDCl3) 8: 1.17 (3H, t), 2.72 (2H, q), 3.98 (2H, s), 6.86 (1H,
d), 7.23 (1H, d).

Preparations 59 to 68

. The following compounds, of the general formula shown bslow were prepared

from the product of preparation 42 and the appropriate amine, using a method
similar to that described for preparation 27. The reactions were monitored by
TLC analysis and were stirred at room temperature for 18-72 houirs. '



a~ 1 / G68 Cl" LRVS APCI mz 642 [ MtH 91%

Preparation 60: purified by colum chronat ography

using a 12g Redisep(r) cartridge, eluting mﬁth

di chl or onet hane: net hanol : 0. 88 amoni a, 96: 4:

P 2aP¥#on 62: was further_azeotroped with dngwﬁﬁmmmmml9
ether (x3) to afford the d8sired product 5

Preparation 68: 6-(am nonethyl)-2-naphthal enol may be
prepared as described in US20040204455, pl9 WO
200510928411 PCJI| D 51000619 80 Preparation 69:
3424{( 2R) - 2- {[teh | (di methyl)silyl]oxy}-2-13-(for
nmyl am no) - 4- hyig rgxyp henyl]ethyl}an1 no) - 2- met hyl
propyl]-N-[2-(4-

hydr oxyphenyl ) - 2- met.hp
/|  XOH [/ FlaG cNN
4-(2-An1no-|,i-di-L hydr ochl ori de
(Acta Chem Scaffi. § ~ 1203, 1207;71954), (41 ngy, 0.21
nmol ) was added to*ﬁ;gi&ture of the product of

'e et Hc js**
o HAF "H 5 0

preparation 42 (100 0.21 mol),
0- (1H benzotri azol [)N, N, N, W tetranethyl uroni um

eyafTuoropjlosphat e [(78 ny, 0. ZT gaygl) and Yie ld
NtBrlethvtam@:pne 10 (383 pL., 0.4 mmol) b

89, N di et hyl i céH( BIMR ) (4208 HZ) CDICD 1Be -wag 21%
stifrred for

S at t t
vaq porLembyen in | (GHed Fho (e rDs R (QE aken
th I t at h h t gpdi
ESd:rg(L:n %:/ar ggﬁasees g?:l(%ﬂ %g ng ﬁﬁi an(? |ne (|3>lim
20 |mL). The organic(ﬂHluﬂlhﬁgwaH tihas7deHet), d\67r
di | f at d tp.afford
the titie compound ad 1. Sibuh o daR K B33P
7.21-7.37 (6H, m), 7.59-7.65 (2H, m),
8.08 (1H, d), 8.29 (s); LRMS ESI m/z
624 [M+H]"

60 H, 'H NMR (400MHz, CDCly) &: -0.23 | 56
e | (3H, 5), 0.09 (3H, s), 0.71 (9H, s),
; 1.06 (3H, s), 1.08 (3H, s), 2.18 (3H,
Y s), 2.26 (3H, s), 2.60-2.82 (4H, m),
2.90-2.94 (2H, m), 3.61-3.71 (2H, m),
4.61-4.65 (1H, m), 6.29-6.33 (1H, m),
6.62-6.64 (1H, m), 6.85-6.89 (2H, m),
6.96 (1H, d), 7.18 (1H, s), 7.27-7.32
(2H, m), 7.40-7.42 (1H, m), 7.78 (1K,
s), 8.23 (1H, s), 9.62 (1H, bs)
LRMS APCI m/z 634 [M-HT

61 Q O . | LRMS APCI m/z 668 [M+H] 88%




LRVS APC( mlz 634 [M+H]' Preparations 70 to 76 20 The

foll ow ng conpounds, of the general fornula shown

bel ow were prepared fromthe product of preparation

42 and the appropriate am ne, using a nethod _ si fi )

WO Yescri bed for prepapation 69. The regﬁfl%g}?’[mm’”

were nonitored by TLC anal'ysis and were stirred at

roomtenperature for 18-72hours. %% O 201151092840

PCTI 1B200511100619 81 H c Hac li3c HOI di, | 0O

rH 0,—0. /& Dat B RMS APCT Rk B5S [MIRBI" 7z 668] 48%
o ‘ RVMS APCI mz 620 [MrH 89% OH '

MN /

'712' RVB APCI m z 642] MbH] 84% H{J 11 ~, H#?s
H-c| LRVS APCl mz 626 [MrH 96% HO 74 LRVS APCl mi z
660 [M-H] 83% ,~MN F): O 75 LRVMB APCl nfz 642 [ MHH]

9904 7 6 LBRANE APCL Mz 668 [ '\'/!-I-H] 8004 Hl l\‘l', Preparati-on
83: | Dl et ~CF BLBMSAPEAaYataddMarl | 77%
HN CH

64 /\/@i@u LRMS APCI m/z 620 [M+H)" 96%
HT OH
65 ‘ LRMS APCI m/z 642[M+H]" 91%
.T ‘ :
66 ?Ha LRMS APCI m/z 620 [M+H] 95%
OH
/H N CH,
67 LRMS APCI m/z 660 {M+H] 89%
HO
.}N ¢

68 OH| | RMS APCI m/z 642 [M+H]" 91%
}‘"

Preparation” 60: purified by column chromatography using a 12g Redisep°
- cartridge, eluting with dichloromethane:methanol:0.88 ammonia, 96:4:0.3

Preparation 62: was further azeotroped with diethyl ether (x3) to afford the
- desired product

5 Preparation 68: 6-(aminomethyl)-2-naphthalenol may be prepared as
described in US20040204455, p19S
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WD 20051092840 PCT/ 1B20051000619 82 H3C,"/O OCCH3 O

/ O Acetyl chloride (12.5 nL, 175 mmpl) was added to a
suspensi on of 2,2'-(1,3- phenyl ene)di acetic acid (50 0
g, 260 mol) in ethanol (500 m-) and the resul 9
WORWEMGRas heat ed under reflux for 16 hour§“n*ﬁgm’mm6”
reaction was then 5 cool ed ¥o roomtenperature and the
sol vent was renoved in vacuo. The residue was
partitioned between saturated agueous sodi um hydrogen
carbonate solution (300 m-) and ethyl acetate (500

nmL.). The organi c phase was separated and washed with

nmparam@o 89:) ar{a-(m—z.me-([msml(d;matbrl)sjlw}oxﬂadlwprmyl
SN CoB S ReT Fhrb B M e
W?Eﬁlhhwﬂ ’ ﬁéf’yﬁ&&" 4. 20 (ELﬁDCIq)S ;19(2)4%? 3?

(4H, rn); LRV z 251 [ MtH] © Preparation 78:

[ 3-(2- Oxo- prop E)Hhenyl] acetic acid ethyl ester HO
O OO015 A% sttgn of the diester fr par ati on
77 (44.3 g, 177 mmol '
phenyl ene) di ace i n et hanol

(24 mM-) and di rdteqd dropwise with
12M hydrochl éPicTacid (4.9 nLy 58.8 nmmol ). The

reacti on m xtur stirred under reflux for 18

hours, cooled to rpom 20 tenperature and concentrat ed

in vacuo. The reaction mxture was then diluted wth
4Q2+mmeo(‘n,2&hmetbyieihyi)nﬁmot elsydrodhiaride Acta V\GBem Scand. B,

b LT D%l 28 e i e PR 58 Broaucr

§p$rétsarat;@ﬁrmr(abs gt id, 213Hnﬁ©gt ‘@l 1H Bbﬁz@méwtf-wav NN-
luted with ethyl acCetate and the organic

teéwmethmgrmpmrlmx@@uamhmsmﬂia (78 mg $odil mmol} ang drielpiamine

B atndlf ittt N SdimpthyRolm@Rite d PRl 8ol he Fliurg wes

§Mréwd6mbl 9oUre MCicdnRREMPRFatde! The Ydentdvas én ebReied in
(3x 30 nmL). The conbined organic solution was dried
yaeyo and the residue was taken up in ethyl acetate and washed with saturated

sodium hydrogen carbonate solution (3x 20 mL) and brine (3x 20 mL). The
organic solution was then dried over sodium sulfate and concentrated in vacuo
to afford the title compound as a brown foam in 54% yield.

LRMS APCI m/z 634 [M+H]"

Preparations 70 to 76

The followil_ng compounds, of the general formula shown belbw were prepared

_from the product of preparation 42 and the appropriate amine, using a method

similar to that described for preparation 69. The reactions were monitored by

- TLC analysis and were stirred at room temperature for 18-72hours.



magnesi um sul phate and concentrated in vacuo.
Trituration of the residue with pentane afforded the
title conpound as a colourless solid in 27%yi el d,

10.8 g.. WD 2005/ 0928111 PCTp 8200511100619 .
“’(%ﬂ%%m&oowm 8 1. 25 (3|§| t), 3.60 (2H, ny, Tgﬁ“é'w"‘"ﬁ“
(2H, m, 4.15 (2H,. g 7 32 (4H, m; LRMS ESI:
mz 245 [ M+Na] * Preparat|on 79:

[ 3- (2- Hydr oxy-2-net hyl -pro pyl)-phenyl]-acetic acid
HOOH Oli'C 6H %a%gﬂyl magnesi um chl oride (51 nlL of

a 3M sol ution ian hydr of uran, 153 mmpl) was added
dropwi se to a st i"?CH,QeI' gl ution of the product of
preparation 78 (116 gl 5 mml) (Internatlonal

Jour nal of Peptide afdProte ReSe @ 1987, 29(3),
331) in tetrahydrof (300 Il The reaction
was then 10 al | o®d Yo warmto rodo™ tenperature
overnight with the fve ion of a thick white

preci pitate and then water (50 nmL) and 2N hydrochloric
acid (80aL) were caut?ously added. The aqueous | ayer

Separat and_extracted WTh gyl acetare ( 2K yieid
gg‘o m.) . Th?]corrbl neq organi ¢ sol ution was washed w t%

BoOi e (50 ri ed LIRMS ARG m/n 668 fMttd] and 96%
congentra [ acuq to afford the title 15 conppound
il

as a -gekdéen o |n guantitative yield, 112 g. 'HNMR
£CbER3, 0—M —- —S— P
O3] s) Iﬁ,iﬁﬁﬁ,%ﬁ@@ﬁﬁ@ 209 [ MrH '89%
Preparati on

(3-]2- | am no) - 2- et hyl - propyl | - phenyl } -
20 acet -~ |Ilf g I / HOCH O

Aci~ e HR)
2- 1Ioroacgton|trll (8.6-m.. 140 mml) was added fo a

3al ytion of t r odudtRMSfARCkpéz 642[b+HID (16.0 g, 84%

nmol[) in aceti cid|(33 nm.). The resulting solutjon
was |cookHgd C, trleated with concentrated sul phuric
acid (33 and [the reaction mxture allowed to

war 1 grad'ﬁF’aIIy to rogmtenperature. After

73 HF/D,C' LRMS APCI m/z 626 [M+H]" 96%
HO .

74 LRMS APCI miz 660 [M+H]" 83%

,)’N\/\é\a
75 OH | LRMS APC! m/z 642 [M+H]+ 99%
e

76 | . | LRMS APCI m/z 668 [M+H] 80%
”Tm

Preparation 77: Dlethyl 2,2'(1,3-phenylene)diacetate
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4 hours, the reaction m xture was poured onto ice and
basified- with solid sodium carbonate. The sol ution
was extracted with ethyl acetate (2x 500 nL) and the

i.ned. organic extract solution was dried e
‘ﬁ’gg@é@%#ﬂ sul phate WO 2005/92840 PCT/| 8 21 PR3y
1 9 84 and concentrated in vacua to afford the title
product as a. colourless solidin. 96%yield 19.0 g.

" HNVR (CDC 34400MHz) 5: 1.36 (61-1, s), 3.02 (2H, s),
3.62 (2H, s),HEI5 0 1 H \rI),,CHZ. 06-7.31
(44, m; LRVS ESI m z 5 Breparation 81:

A enyl o acetic acid
methyl ester HEN 0 CH3 C CH3 H3 A solution of

hesulrBiarita (@24 m: 17l b ddellion @ SHEpean of 2.3+(1.3-

b oi070lacefl Adid) (S0PF J1eab@AnpHMIEin Tethdnol (BB0 RRY Snd the

e Teaction mxture was then allowed to cool to room
tasuitingasalutioramas heated under eafluxtoe 16 ihourstlhengaction was then

concentrated jn vacuo and,t.he resi due was i ssol ved
BB o o, \eabdiplifo 2Rt B8 Sdverl Vet FromylteBg VBEuo. The
iU dﬁaga?artﬁttﬁledr S5etivebR 9 saflrfeldomagisul €@bBRI Ohydrogen
reflux for 16 hours. The m xture was 15 concentrated

carbeaete saibtion H80P a5l ) @adpethyl acaiaied (508t mbenT be yganic phase

858 artp3 apoasnd g Weld @O e Lo BLAGLARLRY, drod over
Bodinm diRfigiand e iceniatedng vasio e affbihieditRnebmpound as a
concentrated in vacuo. The residue was purified by

paledyfiowil iprausnditalivgeieldeB3-8.9-el uting with net hanol

AR TERS, AR 8038 BT A bl P lasich). Ti2ar 30

g4l¢.|ﬂ,);L3%l@SESIr1ﬂ\m '3, 400MHz) 8: 1.14 (6H s),
.68 (2H, s), 3.62 (2H, s), 3.69 (3H, s), 7.08-7.16
(3H, m, 7.23-7.27 (1 H m; LRVS ESI miz 222 [ MH'

F&Segj _af "2??ﬁéi]‘tzo%;&%ﬁrggwI'%haerh‘yrlmlo'?z%c n?fiﬁyqthyl ester

i8]
m\g/

A solution of the diester from preparation 77 (44.3 g, 177 mmol) and 2,2'-(1,3-
phenylene)diacetic acid (59.2 g, 308 mmol) in ethanol (24 mL) and dioxan
(290mL) was treated dropwise with 12M hydrochloric acid (4.9 mL, 58.8 mmol).
The reaction mixture was stired under reflux for 18 hours, cooled to room

temperature and concentrated in vacuo. The reaction mixture was then diluted
with toluene (125 mL) and the resulting slurry was filtered. The filtrate was
concentrated in vacuo and the residue was taken up in water and basified with

sodium bicarbonateé until pH neutral. The mixture was diluted with ethyl acetate

(200 mL;) and the organic layer was separated and washed with sodium

hydrogen carbonate solution (5x 30 mL) and brine (50 mL). The combined

aqueous extracts were acidified to pH 3 with 6M hydrochloric acid and extracted
with diethyl ether (3x 30 mL). The combined organic solution was dried over
magnesium sulphate and concentrated in vacuo. Trituration of the residue with
pentane afforded the title compound as a colouriess solid in 27% vyield, 10.8 g.
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25 propyl } phenyl) acetate ,c o b o Hc> CH 101 H C
CH, ckl~ N O 20051092840 PCT/IR2 0 O 510 006 1 9 Mb

The title conpound was prepared formthe product of
reparation .81. using a. method simlar to th; .

‘g?@- H*H#%n 49, to afford tge title conpound Pé‘ls]mam%gﬂm('”
colourless oil in 81 %yield. "HNWR (CDCl 3, 400MHz) 8:
1.25 (6H, s), 1.45 (9H, s), 2.95 (2H, s), 3.60 (2H,

s), 5 3.70 (3H, s), 4.25 (1H, bs), 7.02-7.06 (2H, m,

'l?)NMR((@ﬂ_)sCID.gtsgmmz)(& H,.283H LIRNGS60 E2H, m)z3.8342HMYa3.15 (2H,
reparation ; " .

q).37 18-T-8R4#H. i bRMSEBL1piz)24% NY- et hyt propy! }

phenyl )acetic acid H CH3 0 H3C CH3 0 10 5M Sodi um

hydr oxi de solution (4.6 nL 23 nmol) was added to a

Prelparation 78: {32-Hydrduy2-mbthylgpepgl)iphert/l]-dcstithacid 23
mmol) In di(r)xan (3 Om- d water, (8 m-) and the

m xture was stirred a awpendature for 18 hours.
The reaction mXxture wg ecgicat rated in vacuo

and the residue was di ssolved”in water 15 and

l\si‘mé?{ ' fﬁf%%sﬂfrﬂg%saﬁd@ égMnElY ‘HJVI o P rsh&tiﬁﬁi il- teil_rﬁﬁ%%r)?;‘lgan, 153

xrure extracte h et acetate
minol pwds taklded dmbpwisd toragstinted sobition ofthegsoduxt fod grepvaration 78

@drhnc s hrraon taianst Bupdslopf Bepioa it Hipteip, Research
47, S99 SP0 Qh ,B60 FL e v
dlicM (cCRaEirdy 1ol efdvhie iperdiuad ovbirdigrt) with t13d féroration) of a thick
\:ﬁlji?g p%q?mtai% ﬁn?c’iot;gn Sp\?a?gr fgp rpL?ﬁgg 2%? bgdlrlébghlgﬁb %%id((%l(_)"mL) were
FUERSH, ptec oI RREDES (X as, spreyated ppg extaied wilh ethy
aredatey(2xad(f sl ¢. TnScombined aghnio solution was washed with brine (50
mL), dried over sodium sulfate and concentrated in vacuo to afford the title
compound as a golden oil in quantitative yield, 11.2 g.

'HNMR (CDCl3, 400 MHz) 8: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30
(4H, m); LRMS ESI m/z 209 [M+H]"

Preparation 80: ({3-[2-{2-Chloro-acetylamino)-2-methyl-propyl]-phenyl}-
acetic acid

HO i
j‘]/\c
ma Q

2-Chloroacetenitrile (8.8-mL, 140'mmol) was added to a solution of the product
of preparatibn 79 (16.0 g, 70 mmol) in acetic acid (33 mL). The resuiting

~ solution was cooled to 0 °C, treated with concentrated sulphuric acid (33 mL),

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 (2x 500 mL)
and the combined organic extract solution was dried over magnesium sulphate
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25 Caesium carbonate (6.03 g, 18.6 mmol) was added to
a solution of the product of preparation 83 (5.7 g,
18.6 mmol ) in N, N-dinethylformam de (40 nlL)'and the
re was stirred for 1 hour at roomtenper
oGl o Xt i e was wQ,, 20051092840 PCT! A Eguonnrs
06 1 9 86 then concentrated in vacuo and the residue
was dissolved in. N, N. dinmethytformam de (80 nlL),
treated with benzyl bromde (3.18 g, 1'8.6 mvl) and
&id commbntrated3 ihaacsodd aftard thentitler ptaduet ashe colourlese solid in.

V@f then filtered and concentrated in vacuo and the
$e vield 19409. d| ssolved in ethyl acetate (60 ni), 5

W ‘{(é‘ﬂgrll conce t(éfgfﬂe%aﬁH cg){/ggagiﬁb gwgz hrgg ?9 (ZH’ S).

6.0t/ v) 506~ 131 ¢4biph),ARMS EShm75282 [MiH] 5. 6 g.
HNVR (CDCl 3, 400MHz) 3: 1.25 (6H, s) 1. 49 (9H, s),

2.98 (2H, s), 3.65 (2H, s), 4.30 (s, 1H), 5.14 (2H,

Plagaraith Gigeiings ZERPM PP R doat, il mothy

&steryl [ 3-(.2-am no-2-net hyt propyl ) phenyl]acetate O
~0 ~a \ | OTrifluopgacetic acid (39 m-) was added to

the product of prepa of ¢ OrcH,14.1 nmmol ) and
Al am t gnperature for 18

the m xture was sStirge
hours. The 15 reaction m xtire was t hen concentr at ed

APoKREH 120 ka8 53 eibiardiin 2018, £H 18 Titned tloyreg (160,21

m@blpﬁh@)ﬂdé@@mm ¢t hnak %tﬁm’uolt(wmﬂ.(ﬁ\@ﬁs m‘ﬂe}atedT bﬁder reflux 16
organ_lﬁﬁ ayer was separated, wash with brine, dried

FRAGUON SbruER waaﬁhe% GH%‘@ﬁg tacenl tonropkrtrmpesature and

@Tag Ofg@récgeTpﬁmﬁtW%m@eﬁr 3 89? 6|a_|'1c§‘ 159 r@sgdd:e was

stblved in hefivadd@H,158)mL Bat® satirated)with Bydi®gea Thioride)gas. The
7.

(sulinanaORESE WS Fpteday TRMBHAF al6 ofOES i pikire was
S S
el bl rasjueus sodium carbonate solution (200 mL). The organic phase
was washed with brine (100mL), dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by strong cation exchange
resin, eluting with methanol followed by 2M solution of ammonia in methanol to
afford the title compound as a yellow oil in 67% yield, 2.68 g.

'HNMR (CDCl; 400MHz) 8: 1.14 (6H, s), 2.68 {2H, s), 3.62 (2H, s), 3.69 (3H, s),

7.08-7.16 (3H, m), 7.23-7.27 (1H, m); LRMS ESI m/z 222 [M+H]"

Preparation 82: Methyl (3-{2-[{tert-butoxycarbonyl)amino}-2-methyl

. propyl}phenyl) acetate

ST e

o HLC CH,
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nmet hyl propyl } phenyl ) acetate i WO 2110 5109 2 8 4 0
PCT/ 102005/ 000619 87 rSc~pQ-~,, Hc u+, | o / HNO Y

/IH 11f The title conpound was prepared fromthe

roducts of preparation 12 and preparation 85, usi ng a
YSP A8 Het hod to that of preparation 13, in IgSTO'A)Bz“”-"‘"’“"'5’

yield. 'H NWR (400MHz, cDAF3) 5: -0.20 (3H, m, -0.06
(3H, s), 0.78 (9H, s), 0.92 5 (3H, s), 0.95 (3H, s),
2.53-277 (4H, m), 3.57 (2H, s), 4.61-4.68 (IH m,

f plepddd
Tgwegt%ue;cgrg 6?2!;14 wis pﬁaﬁﬁéed%\‘m e fﬁocﬁ,ﬂ:t% g: efpdddtion)81, using a

33-8. 35 (1H
mgthod s;mtlgg)to tbat(;qaf (Rrppagatiop Q%) to gf:kggi title cempound as a
foon 87:
‘%’%ﬁ%?’ﬂ% ert But yl (di met hyl)silyl]oxy}-2-[3-
HNMR}(C@DH 400Ml-|&?i‘éydrzs<m@)y1 h-st(gw é’)am 951(2H S) 3. 60 (2H 8),
0) - 2- met hylzp % en éacetl c _acid
(30 S0 257D Bk L 0BT 06 (ikmouin A5, . 2% AP miRMS
reparation 86, using a 15 siml ar
SRR S 7 °h | 'n 93%yi

of -preparation 28, in 93%yield. 'H-NW
(400|\/Hz, CDClI 3) 8: -0.06 (3H s) 0. 05 (3H s) O 88
Fg9H S 1. 00 _(3H, ﬁ 58- 2.
PRepana (2H83s) 434 [ﬁtestrB tpnarcaﬁlponﬂ)mi@]g%mqtbwpwpyl}

é“ﬁ"ﬁlg%gﬂg(a%?d(l H m, 7.07-7.27 (5H m, 8.04-8.05

9.55 (bs); LRVB ESI mfz 501 [ M+H]

H
HyC O N ; OH
L T r
¥ CH, OHa?(CHa\@/ o

5M Sodium hydroxide soilution (4.6 mL 23 mmol) was added to a solution of the
product of preparation 82 (7.45 g, 23 mmol) in dioxan (30 mL) and water (8 mL)
and the mixture was stirred at room temperatL:re for 18 hours. The reaction
mixture was then concentrated in vacuo and the residue was dissolved in water
and acidified to pH3 with 2M hydrochloric acid. The mixture was then extracted
with ethyl acetate (3x 30 mL) and the combined organic solution was washed
with brine (3x 30 mL), dried over sodium sulfate and concentrated in vacuo to
give an oil. This oil was then azeotroped with diethyl ether to afford the titie
compound as a colourless gum in 99% yield, 7.0 g.

'HNMR (CDCl; 400MHz) 5: 1.25 (6H, s), 1.50 (9H, s), 2.95 (2H, s), 3.55 (2H, s),
3.65 (s, 1H), 7.05 (2H, m), 7.10 (1H, d), 7.20 (1H, m), 7.25 (1H, m)

Preparation 84: .. Benzyl (3{2-[(tert-Butoxycarbonyl}amino]-2- -

mathylpropjd}phenyl)acetate

Caesium carbonate {6.03 g, 18.6 mmol) was added to a solution of the product
of preparation 83 (5.7 g, 18.6 mmol) in N,N-dimethytformamide {40 mL) and the
mixture was stirred for 1 hour at room temperature. The reaction mixture was
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20 Preparation 88: 2-Chloro-N-ethyl-5-hydroxybenzam de
WD 20051092840 PCTI | B20051000619 88 70H The title
compound was prepared from 2-chl or o-5- hydr oxybenzoi c

\\Qﬂ'{ﬂsz@iﬂo et hyl anj ne, using a nethod sinilar Pk@,lgﬁggm“mg
used ftor preparation 52, agza colourless solid. 5

' HNVR (400MHz, CDCI3) 8: 1.22 (3H, t), 3.42-3.49 (2H,

rn), 6.48-6.52 (1 H n), 6.80 (1H, dd), 7.13 (1 H,

d), 7.38 (1H, d); LRV ESI mz 200 [MH' Preparation
them:  eproenisated3 Al eMagraneid) thenyesighensyas adisseled 16n. NN-

S RPE e R LA GRS P o
afd @qg@ggblegi?m hﬂm%%é@ﬁ%hg?ﬁ?&% was 1t|1_|d|5 fitSidd and
cehispiatedin weubrand terrasidug Wasshisalyes i P 9petatd (60 mL)
s s T e oy STHOGSR0 20
vabyaitcoaffdrdrthatitie bpahpouhd @s g pal2 yeliow)oil ineft% yield, 5.6 g.
"INMR LOPET AIMEE) et £Hi. s 45 1) 2.08BH, 5), 3.65 (2H, 5)
; e A, .

RN, PR SR8 180 (51 BT 287,20 (1), 7,22:7.39 (61,
m)e hBMSRESE en/E 886 [B-HPurs. The sol vent was renoved in

vacuo and the residue was partitioned between ethyl
acetate (100nL) and water (100 nl). The organi c phase

P8 asRiRH 95-.eﬁenﬂﬁgﬁuggtha-zb&ﬁmyipﬁ%%}}gh@hwﬁc%é _

sodi um sul fate an ncentrated i'n vacC Parification

by col unmm chromat ography on silica g€ eluting with
pentane: ethyl acefgte, 75 25 to 25 § B, afforded the
title conpound as ‘a’xolg €S SY01 M1 5%yield, 6.50

g. WD 20051092840 R ¢+ 005/ g00619 89

Trifluoroacetic acid (30 mL) was added to the product of preparation 84 (5.6 g,
14.1 mmol) and the mixture was stired at room temperature for 18 hours. The
reaction mixture was then concentrated in vacuo and the residue was diluted
with dichloromethane (100 mL) and basified with saturated sodium hydrogen
carbonate solution (300 mL). The organic layer was separated, washed with
brine, dried over magnesium sulfate and concentrated in vacuo to afford the
title compound as a yellow oil in 76 % vield.

"HNMR (CDCl3, 400MHz) &: 1.10 (6H, s), 1.50 (9H, s), 2.64 (2H, s), 3.66 (2H, s),

5.13 (2H, s), 7.07 -7.12 (2H, d), 7.14-7.18 (1H, m), 7.22-7.38 (6H, m); LRMS
ESI m/z 298 [M+H]"

. Preparation 86: Benzyl (34{2-{((2R)-2-[4-(benzyloxy)}-3-

{formylamino)phenyl]-2-{[tert-butyl{dimethyl)silyl}oxy}ethyl)amino]-2-

. methylpropyl}phenyl) acetate
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"HNVR (400MHz, CDC13) 8: 0.25 (6H, s), 0.97 (9H, s),
6.80 (1 H dd ), 6.87 (1 H d), 7.84 (1H, d), 10.32
(1H, s) Preparation 91:

“@t%ﬁf‘%}@” - Butyl (dimethyl )si |yl Joxy}-2-chl OE’eﬁﬁﬁ‘ﬁbﬂn)oomg

-en-1-am ne CNCF~,, Cl1 A solution of

al dehyde from preparation 50 (6.50 g, 24.0 mol ) and
allylamne (1.51 g, 26.4 nmol) in dichl oronethane (60
nm.) was treated with sodiumtriacetoxyborohydride
(7.6 g, 35.6 mtl wecaldyt he resul ting suspension 10
stirred at roomt ture for 16 hours. Saturated
sodi um bi car bonat e w&0lgti on (50 nL) was aéded and the
organi c | ayer separa { '

sodi um sul fate) and
78l | 8w oil .
il -Hby col utm  chromat ography on
silica gel, eI uting wiih pentane: ethyl acetate 75:25
to 67:33, 15 afforded the title conpound as a
Tée tite |cesspaind wasase/p@nedl ﬁomzti‘@o pgoductsivt prepakation 12 and

0. 19

Pé%a%%as Ui & TG pme iy fo 4o %rbpﬁ"aiéf(@ 504 yjel.
10d 8 8

'j'1H d of 51% leH@ls) &0-0. Ngsﬂ uh}H-odé)(aH G‘P'r)n?ﬁ?‘m s), 0.92
(@\-Iephr(h%daH%) 253277 4H m), 357 (2H s) 461-4 68 (1H, m), 5.01-

32 ri. b8, ) B P8 A3ty 2770

dana)hgl t RIS E 681
(QH (rR) %ggﬁs?émm)"s?t ri pf?eﬁydlygﬁg’sp;uhr?}es%al I agl;l( ur;s(?or)wz

[Nb+ﬂ0 g, 0.08nmol) in dichloronmethane (80 nL) was
heat ed under reflux for 4 hours. 25 The cool ed
solution was then concentrated in vacuo and the

Pragitationias B3 LI U (O({ER) divs bty @eiothg) i o) 243

and I N aqueous sodi um roxi de. solution (50 ni)

@@Eﬂamlnayemmg séleéhvl}a«mymmwewmrqpyl]phenyf}acetlc
Orr[) dried over sodium sul fate and concentrat ed

3 n vacuo. Purification of the residue WO 20051092840

PCT/ | 82005100061%. by col umm chr omat ogr aphy on

silica gel, - . e|Hl;lt gf"‘, W t h.

H-]C '\.

XWTO/Y
HO

g

0

\
@

%zx

The titte compound was prepared from the product of preparation 86, using a
similar method to that of .preparation 26, in 93% yield. )
'H NMR (40bMHz, CDCl3) 8: -0.06 (3H, s), 0.05 (3H, s), 0.88 (9H, s), 1.00 (3H,

" s), 1.04°(3H, s), 2.58-2.88 (4H, m), 3.58 (2H, s), 4.64-4.67 (1H, m), 6.88-6.90

(1H, m), 6.95-6.98 (1H, m), 7.07-7.27 (§H, m), 8.04-8.05 (d), 8.25 (s) 9.55 (bs);

" LRMS ESI m/z 501 [M+H[

Preparation 88: 2-Chloro-N-athyl-5-hydroxybenzamide



10

15

20

25

di chl or onet hane: net hanol : 0. 880 anmoni a, 98:2:0 to
95:5:0.5, afforded the title conpound as a col ourl ess
oil 70%vyield, 1.70 9. "'HNWR (400MHz, COCI3) 8: 0.19
(6H 0.97 (9H, s), 1.89 (2H, s), 3.85 (2

W .WW"?%“‘H dd), 685686 (4 H dd). 7.21 (1%T!l%)()§‘)f0006l9
Preparations 93 to 95 The foll owi ng conpounds, of the
general formula shown bel ow were prepared 10 fromthe
product of preparation 87 and the appropriate am ne,
using a nmethod simlar hQLQQescribed for
preparation 27. The reacti®ns were .nonitored by tic
anal ysis and were stir roomtenperature for
18-72 hours. Hc HC N HO/ 0O HN "HO No.
QL Data Yield 93 0-c H OMHz, CD30D) 8: -0.18

41% Hi 31- , -0.07 (3H, 0.75 (91- l, S), .
Tileoglﬂe tcg(q(ppumd \y;% pfegareggior]] 2S lor -%@yogr Qq.q?:c fcid and

ﬁ%yﬁﬁ'ﬂiﬁgg%j ’a %théﬁl %?rgﬁ%étol éh%t) uﬁd j&r nére'é%r%t%%%gg as a

cOlerieﬁ!’)SOIii 03- 7.05 (1 H, , 7,09-7.11 (21-1,

e mm@m?é e SR BT
0 I P B S g R, 1

.02-1.09 (9H m, 2.61
Preparation 89: 4-Chloro-3-[{ethylamino)methyl]phenol

N

\/CHS

oH

The title compound was prepared from the product of preparation 88 using the
method of preparation 57, as a colourless solid.

'HNMR (400MHz, CD;0D) &: 1.15 (3H, t), 2.68 (2H, q), 3.79 (2H, s), 6.67-6.70
(1H, m), 6.84 (1H, d), 7.16 (1H, d).

Preparation 90: 4-{[tert-Butyl(dimethyl)silylloxy}-2-chlorobenzaldehyde

oy CHaCH
O—Si\—H%-CH,
CH,CH,
v}

A solution of 2-chloro—4~hydr9xybenzaIdehyde (5.0 g, 32 mmol), tert- _
butyl{dimethyl}silyi chloride {5.3 g, 35 mmol), imidazole (2.9 g, 45 mmo!} and

. N.N-dimethylaminopyridine (10 mg} in N,N-dimethylformamide (40 mL) was

stirred at room temperature for 16 hours. The solvent was removed in vacuo

_ and the residue was partitioned between ethyl acetate (100mL) and water (100

ml). The organic phase was separated, washed with brine (50mL),-dried over
sodium sulfate and concentrated in vacuo. Purification by column
chromatography on silica gel, eluting with pentane:ethyl acetate, 75:25 to
67:33, afforded the title compound as a colourtess oil in 75% vield, 6.50 g.
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R el

i 2,77 (3K ™, 2.84-2.92 (1 m, 3.32- 3 38 (21

M, 3.70. 3 81 (2H 2xs), 4.55. 4 .63 (2H, 2xs), 4. 66
4.72 (1H ), 6.62- 6.69 (1 H m), 6.76-6 87 (2H 1),
6.90- 6,96 (1H ), 6. 99-7.26 (5H ), 8.07- "
“g’)z,%)"?-‘é'.’g‘ﬂg(a) 8.60 (s): LRMS APCI mz 668 [Kﬁrﬁ"wm“
"7 H NWR (400NHz, CD3OD) 8 -0.25 54% NH Fl (3H,

s) 10,09 (31 5) 0.73 (SH m, 0,97 '(3H ), 0.9

ishie DooracBenns S iire 60760 on b b, Elagein,
7 LRVB ES| mz 682 [MH) +
e palud g a2l of °)° 2 682 [MH

2-{3-[2-(((2R) -2{[tert-Butyl (dl nethyl)silyl]oxy}-2-[3-
(fornylamn 4- hydr oxyphenyl ] et hyl } am no- 2- net hyI r
Rmppraéiorw} &r({:ﬂtteetrﬁwﬁdimawmﬂy%ﬂﬂy? IH%D'
#_I:N' HC HC~l ~~p HH MM/ OH N N. HOI/~CI/OG
'i—|aomU"°The title conpound was prepared fromthe
products of prepar on

.87 and 92 wusing a nethod
simlar to that of pr r aty 27 ph@s brown foamin
62% yield. 1H NVR (400MHZ; B0, 19 (3H, s),
-0.03 (3H, s), 0.79 (9H, sy, 1,01-%4C40 (6H, m,
2.62-2.76 (3H m, 2.85 (IH m, 3.37-3.92 (2H :

K- stfutioRHof She MELRARIS HbAP B1dParBbN 19263508004 Svnol) and
allylamine (1.51 g, 26.4 mmol) in dichloromethane (60° mL) was treated with
sodium triacetoxyborohydride (7.6 g, 35.6 mmol} and the resulting suspension
stimed at room temperature for 16 hours. Saturated sodium bicarbonate
solution (50 mL) was added and the organic layer separated. T he organic
solution was washed with brine (60 mL), dried {sodium sulfate) and
concentrated in vacuo to give a yellow oil. Purification of the oil by column
chromatography on silica gel, eluting with pentane:ethyl acetate 75:25 to 67:33,
afforded the title compound as a colouriess oil in 38% vyield, 2.80 g.

'HNMR (400MHz, CDCl3) 5 0.19 {6H, s), 0.97 (SH, s), 1.84 (1H, bs), 3.26 (2H,
d), 3.81 (2H, s), 5.12 (1H, dd), 5.20 (1H, dd), 5.88-5.98 (1H, m), 6.7 1 (1H, dd),
6.85-6.86 (1H, d), 7.24 (1H, d); LRMS ESI m/z 312 [M+H)"

Preparation 92: (4-{[tert-Butyl(dimethyl)silylJoxy}-2-chlorobenzyl Jamine

i\ Q i
o—si—(—cH,
CH,CH,

A solution of the product of preparation 91 (2.8 g, 9.0 mmol), dimethylbarbituric

'amd (7.0 g, 45 mmol) and tetrakis(triphenylphosphine)palladium{Q) (0.10 g,

0.08mmol) in dichloromethane (80 ml) was heated under reflux for 4 hours.
The cooled solution was then concentrated in vacuo and the re'sidue was
partitioned between ethyl acetate (50 mL) and 1N aqueous sodium hydroxide
solution (50 mL). The organic layer was separated, washed with brine {(50mL),
dried over sodium sulfate and concentrated in vacuo. Purification of the residue
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4.66 (1 H m, 6.62 (1H, n), 6.78-6.82 (2H, m, 6.91
(1H, m; 7,02-7.23 (5H, m,. 8.09-8.11 (1 H m, 8.27
(s), 8.59 (s); LRV APCI m z 640 [ MtH] + Preparatl on

97: 2{3-Bronophenyl)-N (3, 4-di net hyl benzyl ) acet a e) 619
WO 000948 title conpound was prepared from BETAB2003 00061

3, 4-di net hyl benzyl am ne and’ 3- br onophenyl aceti ¢ aci d,
using a method simlar to that of preparation 27, as a
white solid in 93%yield. 'H NWVR (400MHz, CDCl13) 8:

b¥. 20 cofiihin s) , cl&naﬁat 6@phy) , dn30 §iBtd d)gel5. 80elgting . with.

i brs) 7 60 ano 'ﬁlo arml;'nonlaNEBEZSdt 33 5[6\45 afforded the title
%r@u@d%é@@%hh@é%h ?o%néﬁdl(ﬁb- - (1, 3-di oxo- 1, 3- di hy

H1so [)vi } phenyl } acet am de CH; TN
'BINME Zlm@\flblzoﬂﬂﬂla)@f 0pI9a(6kt; a), 0BY H, (s',%, 1089 (2H5s)3@5) (2H,

vinyl pht hal i 1
a)@bﬁr(mod&ﬁﬁ%ﬁiéaﬁméd?m Gt oS5 ot ),
pal | adi un(ll)acetate (98 ng, 0.4 rmol) and
N, N- di i sopropyl ethylam ne (30 nL, 172 mmol) in
acetonitrile (35 nL) Pregarations@3to®s reflux for 16
hours. The reaction m xture was then cooled to room
tenperature and the precipitate was filtered off. The

| . . .
4 PR B D58 T30 Kl A E0S0R WAEwere propared
fforhttbe @wddﬁlmlﬁginemtimreaif dnddheé idppropiriatevamine, using a method

Sogriouhl fescihen B PrRsRrlicbiTo! BReFSCIoBR MarR MmeRitored by tic
a?ﬁaflﬁrsﬂaﬁmefrekhﬁe&ammebwrﬁgeraw&kdrg\s-ﬁ@hbdrg n 55%

yi el d 20 (6H, s),
3.80 (2H, s), 4.3@ 6.0 (1H, 25 brs), 6.90
(2H, m, 7.01 (1 H 718(1H m, 7.26-7.40 (4H,

m, 7. 56761 (‘ﬂf;l,-ar,s‘\ , 7,75 (2H, m, 7.88 (2H m
WD 2 00 5109 28 4 O' PCTA1B2, 0 O 5100116 1 9 93
Preparation 99:

N- (3, 4-Di methyl ben

qQ,
, i 0@0 1, 3-di hydr o-
2H | soi ndol - 2. W9 etYiyl ] phenyl } acétanm de CH3

F4

No. Qq Data Yield

93 /_@_(—cu 'H NMR (400MHz, CD,OD) &: -0.18 | 41%

RN (3H, s), -0.07 (3H, s), 0.75 (SH, §), 1.0
(3H, s), 1.04 (3H, s), 2.59-2.83 (4H, m},
3.56-3.58 (2H, m), 3.89 (3H, s), 4.41-
| 4.53 (2H, m), 4.63-4.66 (1H, m), 6.80-
6.82 (1H, m), 6.95-6.98 (1H, m), 7.03-
7.05 (1H, m), 7.09-7.11 (2H, m), 7.21-
7.26 (4H, m),7.93-7.69 (2H, d); LRMS
ESI m/z 648 [M+H]"
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4.63 (1K, m) 573-741 (15H, m), 8.08
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682 [M+H]"
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\% O
1:

- 0.

2{((2R) 2[4{E
tert
tyl (di nethyl)silyd

_N.(

4 d inmethyl bert

Preparation 96: 2{3-[2-({(2R)-2-{[terz-Butyi{dimethyl)silyl]oxy}-2{3-
(formylamino)-4-hydroxyphenyljethyi}amino)-2-methylpropyl]phenyl}-N4{2-

chloro-4-hydroxybenzyl} acetamide

e H,C/ Sl\0 OH
o %CXCEO/\CIT 4
HN\rrH

- The title compound was prepared from the products of preparations 87 and 92
using a method similar to that of preparation 27 , as brown foam in 62% vyield.

'H NMR (400MHz, CDs0D) §: -0.19 (3H, s), -O.03 (3H, s), 0.79 (9H, s), 1.01-
1.10 (6H, m), 2.62-2.76 (3H, m), 2.85 (1H, m), 3.37-3.92 (2H, m), 4.34 (2H,' s),
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Ol / I/ OOS5 The title compound was prepared from
products of preparation 12 and preparation 100, using
a method simlar to that of preparation 33, as a

ellowoil in 37%yield. 1H NVR (400MHz, .
WO, ), -0.03 (3H, s), 0.80 (9H, s) CD%‘?%” (S8ppes
m, 2.80 (4H, rr),340(2Hrr) 3.50 (2H, s), 4.25
(21-1, s), 4.76 (1H. m), 10 5.18 (21-1, s), 6.85-7.45
(15H, m), 8.23 (s), 8.30 (s); LRI\/S ESI 680 [ MrH+
4%66(2&{ M) 862104, m), 6.78-6.82 (2H m), 6.91 (1H, m); 7.02-7.23 (5H, m),.

8(09513 |(a§hm) zyk[ﬁgg}}%&gﬁmd' el Sllwlﬁ]xy} 2{3-

i no) et hyf ] phenyl }-N-(3,4 I met hyI benzyl ) acet am de
Hc, "CH H, HCHCO|0 HO HN' 'H 15 0. The

Ptepé&t:@ﬁrmammnppheaylw -(3,4adimbthylbenzyljacetamide
preparation 101, using a nethod S simlar to that of
preparation 20, as a white foamiln' 83% yield. 1H NWR
(400MHz, CD30D) 8: -0.18 (3H, s .05 (3H, s), 0.81
(9H, s), 2.18 (6Hg 80K , 3.29 (2H m,

3.51 (2H, s), 4.25 ( s)f1 4.70 (1H, rn), 20 6.80

(1H, d), 6.91-7.20 ( m P 8.03 (s) 8.25 (s); LRMS

ESI 590 [ MtH] + Preparati ons 103 o 110 200 1092840
TeeTliig200mpoY0d WS prePRFRd fffﬂrno Kﬁe ghyemipe #pd -

bRGREERn I ik A B haModRl S llé}rtSF{ﬁéteﬁlf i QFEtubHGZT as a

prepar' at € appropriate am ne
mdmtemhdmﬁﬁ%nﬂeld& mlar to that described for

BN AOOR - P EIs5 51 720408 S e (B 4D 2 . 5,80 T,
biS); 76002 E67Hm); LRMS ESI 332 [MI*

Preparation 98: N-{3,4-Dimethylbenzyl)-2-{3-[{E)-2-(1,3-dloxo-1,3-dihydro-
2H-isoindol-2-yl)vinyl]phenyl}acetamide

S OY
o 0

The product of preparation 97 (5.0 g, 15 mmol), N-vinylphthalimide (2.62 g,
15.1 mmol), tri-ortho-tolylphosphine (473 mg, 1.55 mmol), palladium(ll}acetate
(98 mg, 0.4 mmol) and N N-diisopropylethylamine (30 mL, 172 mmol) in
acetonitrile (35 mL) was heated under reflux for 16 hours. The reaction mixture

was then cooled to rcom temperature and the precipitate was filtered off. The .
solid was then dissolved in dichloromethane, activated charcoal was added,

-and the solution was filtered through Celite®. The filtrate was concentrated in

vacuo and the residue was re-crystallised from hot dichloromethane/methanol

- to afford the title compound as a yellow solid in 55% yield, 3.5 g.

"H NMR (400MHz, CDCl3) &: 2.20 (6H, s), 3.80 (2H, s), 4.30 (2H, d), 6.0 (1H,
brs), 6.90 (2H, m), 7.01 (1H, m), 7.18 (1H, m), 7.26-7.40 (4H, m), 7.56-7.61
(1H, m), 7.75 (2H. m), 7.88 (2H, m)
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HCCH3 H3C ..s~ HNCH \ N\ O HCCH HO/ O HN
'HONo. QL Data Yield 103 'H NWVR (400MHz, CD30D) 5:
-0.25 66% (3H, s), -0.08 (3H, s), 0.73 (9H, s), 0.97

0.99 (3H, s) 237(3H s). 2.56-2
S?V"""é"“’ 03 45 (2H, ég (2H s). 4. 60- 4"%@ ézﬁﬁ’"‘"'m
m. 6.73-6.79 (1H, ,6 dd), 6.97 (1H, d),
7.03 (1H, s), 6.97-7. 16 (6H, m), 8.04 (d), 8.21 (s).
8.53 (s): LRVB ESI mz 658 [MrH' 104 F 1H NVR
(400Mz, CDCI3) 3. -0.24 55% .pNr F (3H, s), -0.08

Pre(ng"qmz)nggg (74 SQ#P'%)QHEgbglgH )3:1 %[a-(iﬁ Lo -gi)y-dlhydro-ZH-

Lt ) %, 0

(d), 8.22 (s)._ 8.52 (s); LRI\/IS APCI
|

20051092840
( 400MHz, -0.17 19% (BH

0.76 (9H, s), N
Y

The product of preparation 98 (3.3 g, 7.7 mmol) and 10% palladium-on-carbon
(1 g) were suspended in ethanol and the mixture was stirred under 50 psi of
hydrogen gas, at room temperature for 16 hours. The reaction mixture was then
filtered through Arbocel"’, washing through with ethanol, and the filtrate was
concentrated in vacuo to afford the title product as a yellow solid in 52% yield,
1.7 q.

'H NMR (400MHz, CDCl3) 8: 2.20 {6H, s), 2.95 (2H, 1), 3.60 (2H, s), 3.90 (2H, 1),
4.39 (2H, d), 5.95 (1H, brs), 6.90-7.20 (8H, m), 7.60-7.70 (3H, m)

~0.06 (3H, s),

Preparation  100: 2[3-(2-Aminoethyl}phenyl}-N-(3,4-dimethylbenzyl)-
acetamide

CH,

HIN\/UT.],/E

Hydrazine monohydrate (6 mL, 123.6 mmol) was added to a suspension of the
product of preparation 99 (3.5 g, 8.2 mmol) in ethanol (125 mL) and the mixture
was heated under reflux for 4 hours. The reaction mixture was then cooled to

_room temperature and filtered. The filtrate was concentrated in vacuo and the

residue was purified by column chromatography on silica gel, eluting with

_ dichloromethane:methanol:0.88 ammonia, 95:5:1 to afford the title compound

the title compound in 57% yield, 1.4 g.

'H NMR (400MHz, CD;0OD) &: 2.18 (6H, s), 2.73 (2H, m), 2.86 (2H, m), 3.50
(2H, 5), 4.25 (2H, s), 6.87-7.25 (7H, m); LRMS ESI 297 [M+H]" ‘



1.01 (3H, s), 1.03 (3H, s), 2.59-2.63 (4H m,
3.56-3.68 (2H, dd), 4.45-4.49 (2H, n), 4.64-4.67 (1H,
m, 6.84-6.86 (1 H m, 6.95 (8H, n), 7.55-7.57 (2H,
rg, 8.17 (d), 8.63 (s); LRVS ESI mz 615 [M:H' 106 |
WO YOSOREAVR (400MHz, COCI3) 3: -0.16 52% F /IBZHS/000619
-0.06 (3H, s), 0.77 (9H, sy 1.00 (3H, s), 1.04 (3H,

s), 2.57-2.85 (4H, nm), 2.53-3.67 (2H, dd), 4.40 (2H
m, 4.64-4.67 (1H, ), 6.80 (1H mM, 6.96 (IH m,

Prégifatid, 409, 23 321((RR12144Bentlion) toyiamiddhshyl-2-
(tet aaryraimetioilsitloxylathgarsioloinypranyiliosh o

U, X . , S), . -Z. X ,
d'@%&'&?&‘ﬂ'ﬁ#ﬁ“ﬂ}"?%. 33 (2H, s), 4.58-4.61 (1H ),
6.72-7.48 (15H, . 8.04 (1 H d), 8 21 (%, 8.52 (s)

LRVS APCI m Z SI[M+H]‘ 108 H'"H NWR OMHz,

CD30D) 8: -.024"™539%%¢3H, s), -0.08 (3h, @ 74 (9H,
s), 0.99 (3H, s),

. BH S) 2, 59-1p. 4H ),
3.47 (2H m), 4. 5H S)\,/IE{}MSS (1N m. 6.65
d). 6. 90- (®H, m), 7.01-7.07

H-s), 7.14-7.24 (2H, n), 8.05 (IH,
d), 8.22 , 8.53 © LRVB APCl miz 640 [MrH WD
20051{) 92540 PCr/1 B2(1115/0011, 19

5 The ftitle compound was prepared from products of preparation 12 and
preparation 100, using a method similar to that of preparation 33, as a yellow oil
in 37% yield.

'H NMR (400MHz, CD;0D) 5: -0.18 (3H, s), -0.03 (3H, s), 0.80 (9H, s), 2.20
(6H, m), 2.80 (4H, m), 3.40 (2H, m), 3.50 (2H, s), 4.25 {2H, s}, 4.76 {1H, )},
10 5.18(2H, s), 6.85-7.45 (15H, m), 8.23 (s), 8.30 (s); LRMS ES! 680 [M+H]'

Preparation 102: 2{342-{{(2R)-2{[tert-butyl(dimethyl}silyl]oxy}-2-[3-
{formylamino)-4-hydroxyphenyllethyl}amino)ethyllphenyl}-N-(3,4-
dimethylbenzyl}acetamide

T n,
H,cH’c,sgo

N !
HN\n/H

15 . o
The title co'n-npound was prepared from the product of preparation 101, usingg a
" method similar to that of preparation 20, as a white foam in 83% yield.
1H NMR (400MHz, CD,;0D) &: -0.18 (3H, s), -0.05 (3H, s), 0.81 (9H, s}, 2.118
" (6H, rﬁ), 2.80 (4H, m), 3.29 (2H, m), 3.51 (2H, s), 4.25 (2H, s), 4.70 (1H, mn),
20 6.80 (1H, d), 6.91-7.20 (9H, m), 8.03 (s), 8.25 (s); LRMS ESI 590 [M+H]"

Preparations 103 to 110




97 109 7 H NVR (400MHz, CO30D) 5: -0.24 83% (3H, s),
0.08 (31-1, s), 0.73 (9H, s), 1.00 (3H s), 1.02
(31H s) 1.45-1.56 (2H, m, 2.01-2.04 (2H n,

84 (8H m, 3.38 (21-1, s), 3.58 (1 (
“4’%"%2"6‘@ (1H m, 6.73 (if d), 6.85 (1 H PEE’@"’%‘“@‘}“”
(1H d), 7.05-7.14 (3H ), 8.04 (1 H d), 8.24 (s),
8.53 (s); LRVS APCl nfz 596 [MrH' 110 \ .s\ H NMR
(400MHz, CD3OD) 5: -0.18 (3H, s), -0.02 (3}-, s),
0.80 (9H, s), 1.05 (3H, s), 1.07 (31-1, s), 2.61.2.91

Trgf%héwigg cgﬁpglglaci o1 tl?%)g @gﬁ??oré}%}é éhg\%’mﬁw% r(ézgl'qj:@red
fl'({nl[ 'fhe7ﬂ)éodu préﬂelf'atu&) 8? En%ﬁhz d#%rdgp?ﬁte 'é}mng @ngzé"method

2H, "d),
smnmsom deacmbee Son[ pneplpratlonraip ahatremgmsmenednqmosed by tic

m. 3-eth imde
5 aniiend Bera s et SRR oarahis G TRl G
sol ut| on of preg &tion 42 (100 ng, 206 "pnol),
hydroxybenzotru@%}ﬁ“hydrate (32 ng, 205 pnol) and
triethylam ne 412 nol) in dichloronethane (2
nm.) followed by HJGe aig ne (205 rnol) and the mixture
was stirred at roomt n’peﬁature for 18 hqurs. The

sol vent was then re od N Saetioneald the resi due
aﬁétat@ﬁ
ol ution (20

was diluted with hediwi th sodi um
hydr ogencar boti&t e % and bri ne (20 m),
dried (Na2SO4) andl_concentrated in vacuo to |eave a
filmwhich was suspejpded in diethylether (x3) to

®5/ 092940 PCT11112005/000619 98

No. Q4 Data Yield

103 S | 'H NMR (400MHz, CD:OD) &: -0.25 | 66%

,ﬂN\/@/ (3H, s), -0.08 (3H, s), 0.73 (9H, s),
0.97 (3H, s), 0.99 (3H, s), 2.37 (3H,
s), 2.56-2.83 (4H, m), 3.39-3.45 (2H,
m), 4.24 (2H, s), 4.60-4.63 (1H, m),
6.73-6.79 (1H, m), 6.85 (1H, dd), 6.97
(1H, d), 7.03 (1H, s), 6.97-7.16 (6H,
m), 8.04 {d), 8.21 (s), 8.53 (s); LRMS
ESI miz 658 [M+H]

104 ¥ 'H NMR (400MHz, CDCl3) & 0.24 | 55%
}N\/Q)‘F\F (3H, 5), -0.08 (3H, s), 0.74 (9H, s) -

. o "~ 10.98 (3H, s), 1.00 (3H, s), 2.57-2.83
(4H, m), 3.48 (2H, m), 4.37 (2H, s),
4.604.63 (1H, m), 6.73 (1H, d), 6.85
(1H, dd), 6.99-7.17 (5H, m), 7.32 (2H,
d), 7.49 (2H, d), 8.04 (d), 8.22 (s),
8.52 (s); LRMS APCI m/z 658 [M+H]"




No~~HCHC OH N OCH HOHN /H O No. 01
Data Yield 111 / LRVS ESI mlZ 590 [ M+H] 81% HN\ 112
LRVS APCl rn/z 582 [MrH] 74% 113 n LRMB APCI nfz 554
MH—I& 94% N 114 ~ LRVB APCl mfz 658 [M+rH] 87% \HN/
WO 0098 | RVS APCI ml z 604 [ MFH] 83% AH 11&CTARRE§05000612
APCI Mz 602 [ MrH] 89% ~HN?817 LRVB APCI m z 591 [ MtH]
74% RHN Q) 118 1 LRMS APCI rn/z 620 [ MtH 90% 119 |
soNH, LRVB APCl miz 669 [ MrH] 80% ~HN / 120{ LRMS

10(353(5I STOZW 99 %?1WE%OW§OW§§§§M% | 2?0/8

_BN (3H, s), -0.06 (3H, s), 0.76 (9H, s),
1.01 (3H, s), 1.03 (3H, s), 2.59-2.83
(4H, m), 3.56-3.68 (2H, dd), 4.45-4.49
(2H, m), 4.64-4.67 (1H, m), 6.84-6.86
(1H, m), 6.95 (8H, m), 7.55-7.57 (2H,
m), 8.17 (d), 8.63 (s); LRMS ES| m/z
615 [M+H]"

106 ogr.: 'H NMR (400MHz, CDCl3) 5: -0.16 | 52%

}N\/@/ ¢ | (3H, s), -0.06 (3H, s), 0.77 (9H, s),
1.00 (3H, s}, 1.04 (3H, s}, 2.57-2.85
(4H, m), 2.53-3.67 (2H, dd), 4.40 (2H,
m), 4.64-4.67 (1H, m), 6.80 {1H,m),
6.96 (1H, m), 7.02 (7H, m), 7.32-7.34
{(2H, m), 8.17 (d), 8.74 (s); LRMS
APCI mvz 674 [M+H]"

107 O 'H NMR (400MHz, CD3OD) &: -0.26 | 72%
)’" (3H, s), -0.10 (3H, s), D.72 (9H, s),

oH | 0.93 (3H, s), 0.95 (3H, s), 2.49-2.79

(4H, m), 3.46-3.47 (2H, m), 4.33 (2H,

s), 4.58-4.61 (1H, m), 6.72-7.48 (15H,

m), 8.04 (1H, d), 8.21 {s), 8.52 (s) :

LRMS APCI m/z 682 [M+H]"

108 HO 'H NMR (400MHz, CD;OD) &: -.024 | 43%
: : }N\D\m (3H, s), -0.08 (3h, s), 0.74 (QH. s),

0.99 (3H, s), 1.02 (3H, s), 2.59-2.87
(4H, m), 3.47 (2H, m}), 4.23 (2H, s),
4.62-4.65 (1H, m), 6.65 (1H, d), 6.74 |
(1H, d), 6.90-6.95 (1H, m), 7.01-7.07 |
(3H, m), 7.10 (1H, s), 7.14-7.24 (2H,
m), 8.05 (1H, @), 8.22 (s), 8.53 (s);
LRMS APC! m/z 640 [M+H]"




f HN no evaporati on fromdiethyl ether Preparation 122:
N-{5((2R) 2-(2-[3-(10-Aza-tricyclo[6.3.1.0*2, 7] dodec

ﬁ‘lgﬁﬁ“)‘%iw(‘{' ri ene510 car bonyl ) phenyl ] -1, 1-di net pé(l‘!ﬁizmémﬂun 19

but yl di met hyl si | anyt oxy) et hyI ] - 2- hydr oxyphenyl ) f or mam
deH N H CI \' N HOHNH O The title conpound
was prepared with 10-aza-tdcyclo[6.3.1.0*2, 7*] dodeca

preparati on APClI ni z I-H 10
Preplar ati on (3H, s}, '003 3 S) 0.73 (9H, s),

3-{2-[(2R) - 2- - Bul yl | 3
(2FL(2R) -2- {1 ert- el g oty i ohony) (i p 1

yl @ mi n o-4 -h yd yoXy

g] h-g o) thh y:)pt hy B m}'W1§(®Hﬁm'hgb'£5wé84 |
-hyd roxyphenyl)e y e nz , C
CH HO H\yH O 15 The ‘Wbtfl" 33%%&&2%%@6& d

W t hl 2-(2-am noet hyl )t I ' hd
simjar to that of pr =g§?gle%gﬁ) m fﬁtﬂc@’ﬁéﬁ 540
[ McH ' Preparations 1P@H,cid)26. 9720%)2@@151’0.94%6.
PCT/ILB20051 000619 | ) 804 (1H, d), 8.24 (s), 8.53 (s);

LRMS APCI m/z 598 [M+H]"

1097, 3, Sﬂkg, Lllj?i/ldﬁb-l NMRL pm@wzn C%om 8:ha20f 83%

J

5

10

110 °~‘~‘sf<f’ H NMR (400MHz, CD;0D) &: -0.18
}N\/@/ (3H, s), -0.02 (3H, s), 0.80 (9H, s),
1.05 (3H, s), 1.07 (3H, s), 2.61-2.91
(4H, m), 3.08 (3H, s), 3.55 (2H, d),
4.45 (2H, s), 4.66 (2H, dd), 6.79 (1H,
d), 6.91 (1H, dd), 7.05 (1H, d), 7.13
(1H, s), 7.15-7.25 (3H, m), 7.45 (2H,
d), 7.85 (2H, d), 8.10 (1H, d), 8.28 (s),
8.60 (s); LRMS APCI m/z 668 [M+H]’

Preparations 111 to 119

1-(3-Dimethylaminopropvi)-3-ethylcarbodiimide  hydrochloride (40 mg, 205
umol) was added to a solution of prepasation 42 (100 mg, 206 "pmol),
hydroxybenzotriazole hydrate (32 mg, 205 pmol) and triethylamine (0.55 pL,

. 412 ymol) in dichloromethane (2 mL) followed by the amine (205 pmol) and the

mixture was stirred at room temperature for 18 hours. The solvent was then
removed in vacuo and the residue was diluted with ethyl acetate, washed with
sodium hydrogencarbonate sclution (20 mL) and brine {20 mL), driec.1 (Na;SOy4)
and concentrated in vacuo to leave a film which was suspended in diethylether
(x3) to afford a foam. '



100 The am ne (412 nol) was added to a m xture of
preparation 42 (200 ng, 412 prnol),
hydr oxybenzotri azol e hydrate (63 ng, 412 .xnol), 1-(3-

j i nopr opyl ) - 3- et hyl car bodi i m de hydr j ;16
‘?935ﬁ§¥h%g5 mol) and trietfylamne (0.11 nL,ﬂggﬁBﬁ%ﬁ?Kl)
in dichloronmethane (2 m-) and the m xture 5 was
stirred at roomtenperature for 18 hours. The sol vent
was then renoved in _vacuo and the residue was dil uted
with ethyl acetatgg ed with sodium
hydr ogencar bonat e s thon (3x 20 mM-) and brine (3x
20 nlL), dried (Ng%ﬁ&k/jk{he crude material was
purified by chromatograpHy of silica g4, eluting with
di chl or onet hane: 0. 8§ oM 9978, 37 ~The
appropriate fractio re o ews ed "Under reduced
pressure and the HeegSidgde and concenst'ated in  vacuo,
the resulting white figamyas suspended in diethylether

(x3) and evapor at ed. OO HNCCH HO'j( HNYHO
No. Q Data Yield 124 NMR (400MHz, CDCI3) 3: -0.23
63%. (31-1, s} -0 00 (3H s} 0. 69 (OH ) 1-|N CND

1.07 (3t87s), 1.08 (3H s), 2.98q3H s), 2.20 Yeld

S, S), 2. 60-2_8 AR T o
54273 (2n R e ﬁ%iﬁ OMHI 30" 111 [ §1%
6. 84- 742 P, 7.80 (11-1, s), 8.24 (1i-1, s),
9.70-9. 30" (M° LRNS APCl miz 619 [MeH + 11'0
§42777 77T TR TPV ERMS APCT miz 582 [M+HY 74%
’ﬁN
113 O LRMS APCI vz 554 [M*H]" 94%
N
-

114 LRMS APCI m/z 658 [M+H]" 87%
“\HN/\/@}/F
E

115 \/\/@ LRMS APCI m/z 604 [M+H]' 83%
/HN

116 : LRMS APCI m/z 602 [M+H]" 89%
Hn

117 /\D LRMS APCI miz 591 [M+H]" 74%
| .
_ “HN \N-~ '
c

118 /\/@A W, | LRMS APCI m/z 620 [M+H]" 90%
' Y

118 /\/@/501“*% LRMS APCI m/z 669 {(M+H]" 80%
: —~n :

120" LRMS APCI m/z 602 [M+H]" 92%
yes -




IN 125 H NVR (400MHz, CDC3) 8:. -0.23 70% ' HN (3K
s), -0.09 (3H' s), 0.70 (9H, s), cl 1.02 (3H, s),
1 04 (3H s), 2.60-2.79 (4H, m, 3.09-3.12 (2H t),

(2H, m), 4.58-4.60 (1H, m), 6.35 (
\w 2‘1‘1‘?’"92%'088 (1H, d), 6.94 (‘) Hod)., 7.10 (1Hq3C?f§182(&)}muom)
7.20-7.34 (4H, m), 7.38- 7”42 (2H m, 7.76 (1H s),
8.24 (1H, s), 9.76 (1 H s): LRVB APCl nfz 624
[ McHL + 126 HsC H NVR (400MHz ' CDC(3) 8: -0.22 96% "HN

12H1 s), --O@H s) LRMISTAPCOh/z 820 [MEHF 1. 20 (3H,38%
)

s), I1.22 4BM 2.31 (6H, s), 2.61-2.78 (41-1, 1,
3.00 (2H. t 56-3/60 (2H M), 4.59-4.62 (1H
43 (1H- M 6 (1H d)} 6.96— 7 07 (3H
7 1‘9 qvﬁmfébon fvofééﬂeﬁhﬁlgthe(zH , 7.42 (1R, d), 7.77
(1H, s), 8.24 (L H s), 965(1H s): LRVB APCI nlz
618 [ M+H + 127 CH H NVR (400MHz, CDCI3) 8: -0.23 73%
Plrbhhrzggirh ! ﬁz N-(5[(2R)-2H2-[3H(1 owa}mmlo[ssém 097 |daideca-
1 .M,
3 5158npo19-<hibonynppnylintfimethyleiviaminelst ety

s 9’65'9‘/@9@('5&?‘%5"”’?‘%? 2Hydrbyiinfpifits O

(1H s); LRVB ARG g 604 [ MrH + WO 20051092840
PCTI 1820051000619‘*‘ I
e’

The title compound was prepared with 10-aza-tricyclo[6.3.1.0*2,7*]dodeca
-2(7),3,5-triene, using a method similar to that of preparation 69.
LRMS APCI m/z 628 [M+H]"

10
Preparation 123 : 3{2-[(2R)-2-{tert-Butyldimeathylsilanyloxy)-2-(3-
formylamino-4-hydroxyphenyljethylamino)-2-methylpropyl}-N-[2-(5-chloro-

2-hydroxyphenyl)ethyllbenzamide

H,
H,C

H’CH,C -

15 The title compound was prepared with 2-(2-aminoethyi}-4-chlorophenol, using a
" method similar to that of preparation 69.
LRMS APCI m/z 640 (M+H]*

Preparations 124 to 128
20



10

102 128 H NWR (400MHz, CDCI3) S:. -0.23 19% RHN

(31-1, s), -0.10 (31-1, s), 0.68 (9H, s), 1.03 (3H,

s), 1.04 (3H, s), 2.59-2.76 (4H, nm), 3.42-3.48 (2H,

r%, 3,80-3,94 (2H nm), 4.58-4.61 (11-1, m, 6.30-6.34
WY 89 (1 H, d), 6.98 (1H, d), 7.10 (AGLHB20GH0GY
7.23-7.60 (6H, m, 7.75 (™ s), 7.77 (1H, d), 8.15
(11-1, d), 8.18 (1H, d), 9.77 (1 H, s); LRvVsS APCl

mz 640 [ MtH] + Preparati on 129:

Thel Zmie-(an2 guﬁdlpmcadne@ctio% itktosd ofgieparationbd Y200 mg, 412
met hoxi de (80.3 nL, 279 mmol ), nethyl 3-bronpbenzoate
HBals ghydexpenaetinazole i sbydetreny(63acanat e 412, amel),  1-(3-

e fVRrinodiBovGy ke s hidigehiotds e g Hizumol) and
RelAEing B9F 1AL, 24 VI IF olciRAo Rethale, GOMLY atiRe mixture
was stirredtatdoointtempetratsise fon 18l hours.d&he gbivienbwag Ahén EGfoved in

e, e iFTtue Sﬁaigﬂﬁ%fwaﬂﬂe%m{ae%’%%t%l S Wi sodium
%&dt r‘ﬁ%&tﬁﬁ?}tﬁhﬁt&golﬁﬁbht ﬁax(ﬁd mLﬁf&pﬁg‘é (% 56 InhiS), dRad {MgsO.).

acetate. The orga se ' was separate
The eatude gdatenink wasapusifieanbly chehoatdgraphyvert siéica Teb eluting with
r.esi due S pNLified by. ch at Qgr.aphy el ut i Lt
GERlr el e, rmobizgo b8 e s eRprde/ e fablons were
é%’@l‘éiéﬁ (hte? @Bduesd apresSi@RdOtHe resi@ue tand concentrated in
NVR (400MHz, CDCI3) 8: 2.18 (31-1, s), 3. 75.(t21-1, 32,
&aio,( e resultingawhite 3fpang 2vas rguspengad (in piethylether (x3) and
7. 9&; 93 (1H, d); LRVS ESI mz 215 [ MtNa] +, 191 [M
BARREE A ati on 130 3-[(2R)-2-((1
R) - 1- Phenyl et hyl am no) pr@dipyl ] benzoic agid 20 nethyl

ester hydrochloride WO 20051§92K40 PCT/ §B2005/ 0006 1 9
103\ N\ h CH3 Q,
c” TcH,
HO

H3
HN\I I/H
0

No. Q4 Data Yield
124 '"H NMR (400MHz, CDCly) & -0.23| 63%
'\HN/\)(’D\CHS (3H, s), -0.09 (3H, s), 0.69 (9H, s),

CH, 1.07 (3H, s), 1.08 (3H, s), 2.27 (3H,

s), 2.29 (3H, s), 2.60-2.82 (4H, m)
2.98 (2H, 1), 3.64-3.73 (2H, m), 4.61-
4.65 (1H, m), 6.39 (1H, M), 6.84-7.42
(10H, m), 7.80 (1H, s), 8.24 (1H, ).
9.70-9.80 (m), LRMS APCI m/z 619
M+H]"




CH CMS 1 / Y The tit
preparatidn 129, usin
preparation 19,
a colourless crystal

| e conpound was prepared with
g a nethod simlar to that of

line solid. 5 'H NVR (400MHz,

to give the title conpound (27.3 g) as

VOO0 1 17-1.16, (3H, d$ 1.71-1.69 (31- 1, PEH/|B2005/000619

2.71-2.65 (1H, dd),
dd),',t90 (3H, s), 4.
H_d),

7.45-7.42 (1 H, dd),

3.25-3%19 (1H, m), 3.43-3.38 (
68-4.63 (1 H q), 7,35-7.33 (
7.55-7.49 (~H, m), 7.75

1H
1

(

12BH| s), 7.92-7.9Q
Met hyl  {3-]( 2am'
CFl ) | et Tt e
pre%argﬁron 130, usin
preparation 20,‘?0 g
a pple yellow oit.
1.14-1.12 (31-1, d),
15
7.3?
194 [ M+H] °. Preparati
2R) - 2-tert - But oxy,
yl ester uH 14 C
ure of preparatio
ert-butyl di car box

3-(
um hydr ogencar bon

nmet
m xi

red in a mxture
0—h-

di -1

-7.34 (2H, ™, 7.

sod
stil

o fy 92
LI

AY
}—I_
rial pgg?

sol vent

2. 73

3-2.79 (2H, m,

cond

" HANVRIng, A9 0btE 12
11-1, dd), 3.26-3

(400MHz, CD3CD) 8

T NAR (4601 8(5963?25:.180%2'

nopr opyl | phenyl } acet a

&), Qgpﬁiﬂp,lashd&\mt (eH, s),
1021 BH 0o 3B k30 28028
@M 3), $74-3.79
. 64-2.59 (11-1," dd), 2.78-2]
(2, M} 4.5§-4.80 otH, iy, 6.85:6.39
AHAT 636 (1)), 6 9B RS,
cCandqni, aii momwl(ah?n?)pv.caaa
71.13 (I2V 1 ocw/ 20 CH3 CH,
A2k o %576 48Ho smelﬁ, (1H,
2orp L. BBME ARCT 628

ofM+H}2- di oxane (100 ni) and
moved_and th

/

—n—

I\/EO %

as
3
z

id
A

ter

S NMR. d4POMHEc GBER) (200,28
N s s v (%ig%‘f'j
1300, 531 1AL TSH) ) Rpomvhy
35 B612HE @ 53000 80)
3.56-3.60 (2H, m), 4.59-4.62 (1H, m),

6.39-6.43 (1H, m), 6.86 (1H, d), 6.96-

7.07 (3H, m), 7.16 (1H, s), 7.28-7.33

(2H, m), 7.42 (1H, d), 7.77 (1H, s),

8.24 (1H, s), 9.65 (1H, s); LRMS APCI

miz 618 [M+H]"

n

86%
oS
510

—

127

/\/UCH
“HN

'H NMR (400MHz, CDCly) &: -0.23
(3H, s), -0.09 (3H, s), 0.70 (9H, s),
1.04 (3H, s), 1.05 (3H, s), 2.33 (3H,
s), 2.61-2.76 (4H, m), 2.88-2.92 (2H,
), 3.67-3.74 (2H, m), 4.57-4.60 (1H,
m), 6.25-6.29 (1H, m), 6.88 (1H, d),
6.98 (1H, d), 7.09-7.33 (7TH, m), 7.75
(1H, s), 8.23 (1H, s), 9.82 (1H, s);
LRMS APCI m/z 604 [M+H]"

73%
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15 *

20

3.76-3.83 (1 H m, 3.89 (3H, s), 6.54 (1 H d),
7.26-7.46 (2H, m, 7.84-7.87 (2H, 5 m; LCMS Rt 4.53
mn mz 294 [MtH ' Preparation 133 :

3- ((2R) - 2-tert-But Ooxycar bonyl ani nopropyl ) benzoi ¢ aci d
WP 2005092848 —~ OH H i CHI O CH A mixture of PCT/IB2005/000619
preparation 132 (7.10 g, 248 mmol) and |ithium
hydroxide (1.00 M 10 50.0 nL, 50.0 mmol) in
tetrahydrofuran (100 nL) were stirred for 20 h. The

y2gattion mxtyrg was [dY WiaR \aaMRENEDeRRIR 9. 22 P019%
L) and aci di d to|pH 2 wth hydrochloric acid

(2M .« The~agusqus S(éHNEiQ P@16x(3+acs)300ﬁﬁt49|‘bt$)y
ace at'ﬁ“(lSO iy

scef V(150 nif a o caEbgeY of g3l i

rempval of the solve t(4gia\rﬁ) 534533945 %1)@!8013994
tithe conpound. 'H NNR

d), [1.36 (9H, s), 2. 2(294813) (42",&84;@1 (?i-g my-@sgzﬁ% H,
m, [7.35-7.45 (2H mé(p ﬁ'ﬁ? %%3%_“ dmsgb%,/’eﬂ,c'

mz|{278 (MH' 20 Pr

2R)-2-tert-But oxycaannyl mpﬁmmﬁwwbﬁmpik?ﬁﬁ d
7yl ester 0 ¢ H, Jo C Caesjum carbonate_ (6,50, g

8 mmol) in water (POHNS) wad’ ddfkdd) B-45 @bt @
of preparation 133 (5.%28%51 8)%72'@‘ dé)t thrSeéﬁFti

the mxture stlrredfor 20h Ethyl acetate(SO rrL)

rate
was WasﬁﬁcﬁgFI gqsatur§? %M%#é i%%ggﬂm%thgln%*%? ed
(MSHM). Filtration and renoval {fof the solvent [|eft
7.20 g of the W conpddnd- 92840
PCTI 111201151000619 Insii'H (400MHz, CD30D) 8:
1.09 (3H, d), 1.32 (PH %), 4.(2H, d), 2.7.5-2.83.

ﬁ'ggtﬂyltlnntjnet?\p@é %&@@ @%Nﬁﬂ)mmol) méthw 3@r6mobenzoate (53.5 g,
249 mmal), isopropenyl acetate (39.4 ml, 358 mmol), palladium{li)acetate (2.6
g, 11.6 mmol) and tr-ortho-tolylphosphine (7.1 g, 23.2 mmol} were stirred
together in toluene (350 mL) at 100 °C under nitrogen for 18 hours. After
cooling, the reaction was treated with potassium fluoride solution (4M, 560 mi)
and stirred for 2 hours. The resulting mixture was diluted with further toluene
(200 mL) and filtered through Celite ®, washing the filter pad with ethy! acetate.
The organic phase was separated, dried (sodium sulfate) and reduced in

vacuo. The residue was purified by chromatography eluting with
ethylacetate:pentane 10:90 to 20:80 to give the title compound (45.3 g) as an
orange oil. ‘

H NMR'(400MHz, CDCl3) &: 2.18 (3H, s), 3.75 (2H, s), 3.91 (3H, s}, 7.43-7.37
(2H, m), 7.87 (1H, s), 7.95-7.93 (1H, d); LRMS ESI m/z 215 [M+Na}", 191 [M-

HY.

Preparation 130 : 3-{(2R)-2-((1R)-1-Phenylethylamino)propyl]benzoic acid
methyl ester hydrochloride



masmni— .

10

15

20

LRVS APCI mz 270 IMBOC]' 5 Preparation 135:
3{(2R) - 2- Ami nopr opyl ) benzoi c acid benzyl ester cH, Ii
| ~ Preparation 134 (7.20 g, 19.0 nmol) was treated
\%tzbbﬁkyﬁiaﬁd uoroacetic acid (35 nL) and the m pdyfaGoosimnncty
left to stir for 20 h. The 4ifluoroacetic acid was
renmoved in vacuo and dichl oronethane (175 nl) added,
The m xture was basified with 10 sat, sodium hydrogen
carbonate (150 nL) and washed wi th sodi um hydroxi de
(IM 50 ni). The cgfbjyned orgam csowere washed with
brine (150 m-) and N ) ] ochgave a brown
oiI(370g,72% ( . RD3oD) 8: 1. 04
(31-1, d), 2.66 (2H, d)°”=3°U6 dt), 5.33 (2H s),

é’ﬂz)st[qzﬁpgéd éy%n’h gﬁw}t@?pore arahdrrp 129, ulgll?lg a metm:d similar
2 .
15 haE6) pfeparBlion 1 Ip e Xhe file Ror Sl IR ¥ 2 ecfouress

arysigllice belidyl ester H¥& H, Hr ~c,sl, 0 Y-&0-- |/ HN~

%ﬁ@@f?{ﬁ@hﬁ% M}goéghﬁégﬁm Cia\ﬂ AP RoEPRI ) 9% 1.2 65
(R, EPF 3“?5- ggl 5%‘3?@'%&%19088 g?e uged. %MB@ (H, ),

di ¢h oronet |cs

A8 5.3, H.sd));jﬂl.#ﬁ-?m)aj(ndrgddc),a? 55#&93(3&0@) rﬁl 75 (8ngds), 7.92-7.90
n ntrated in vacuo. The crude material was

@E‘ 'ied by chromat ography (x2), eluting with ethyl

acetate: heptane 0:100 to 40:60 to yield 2.0 g (52 %

of the title conmpound. 25 LRVS APCI mlz 270 [ MtH' WO

Prepargtiary 1334:10ethiyl/{BH{2 B2 aptioopsopyiipherjd}acetate

Preparation 137 :

3-((2R)-2-[(2R)-2-(t<a:§-Butytdi t hy{ si | anyt oxy) - 2- ( 3-

_ o s

f or myl am no- 4- hydr oxyphesyl yI arri"‘no] propyl ?benzoi c

acid Hs

The title compound was prepared with preparation 130, using a methad similar

to that of preparation 20, to give the title compound (8.48g) as a pale yellow oil.
'H NMR (400MHz, CDCl3) 8: 1.14-1.12 (3H, d), 2.64-2.59 (1H, dd), 2.78-2.73
(1H, dd), 3.26-3.17 (1H, m), 3.80 (3H, s), 7.38-7.34 (2H, m), 7.90-7.87 (2H, m);
LRMS ESi m/z 194 [M+H]".

Preparation 132 : 3-((2R)-2-tert-Butoxycarbonylaminopropyljbenzoic acid

H,C. O, N ~CH,
Hie CH \cra( \Q\Ojo
3 ;|

methyl ester

- A mixture of preparation 131 (5.00 g, 26.0 mmol), di-fert-butyldicarboxylate

{6.22 g, 28.5 mmol) and sodium hydfogencarbonate (4.35 g, 52 mmol) were

- sfirred in a mixture of 1,4-dioxane (100 mL) and water (10 mL) for 20 h. The

solvent was removed and the material partitioned between ethyl acetate (200

25 mL) and hydrochloric acid {2M, 100 mL)}, the organics were washed with brine
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HHJ~ POH HOI CHs HNN 1O Preparation 136 (2.0 g,
3.1 mmol ) and pal |l adi umon-carbon (10 % 205 ng) in 5
nmet hanol (100 m -) were hydrogenated at 60 psilRT for

20 h. A solution of amonia in nethanol (2M 50 n-)
WaIIRWIBI® and the mixture allowed to stir foRCTZIBINS000619
The mixture was then filterl®d through a filter-aid,

whi ch was washed w th the ammonia i n nethanol

solution (2M 250 nL), and the resulting organics

TR ) Rl L, st B BR300y W B .12,

98 %) di chl or or net hane: net hanol : 0. 88 ammoni a 100: 0: 0

40 75:20:5 to yield the title conpound as a dark 9 een
"HoNMR ((488MHp, 'COPRMY. (450, dBVE3P d8H. 8). 2d31%79 425, m),

0638 B A o Bp o). 6L S840, 9,387 403 Ry, 7 8187 M,

m)LCMS(RtM 69 nhih erZQﬂ)[M-ﬂ-IVS (1 H d, 6.81 (1 H,
dd), 7.83 (2H, d), 7.70-7.75 (2H, m, 800(d) 8.25
15 (s), 9.53 (s); LRVMS APCI mz 473 [MH] 4 Preparation

FiEPaiation 1333 (3R 2:tert Butoryrarkenylaminopropyensojc acid
fornmyl am no-4-hydroxyphenyl )ethyl a
i no] propyl )-N-[244-H age_g {ret hyl

propyl ] benzam i de c”cuN \ N\ / CHs | [/
HaC CHs HN 20 to The title conmpound was prepared with

A miidu peroh prapatatbrireshy?. eog@( 21 @ ened)) ah&ﬂnmhquaroi@e (1.00 M,
E(rg@é:ts Chem Stand. 8, 120 1207; 1954) usi ng

ol 50 MmOl i tetrahydsefupare G midwene skie for 20 h. The
reaction: fgRid was'diffied Qﬁ%ogtﬂgllgcetate (250 mL.) and acidified to pH 2

with hydrochloric acid (2M). The aqueous phase was re-extracted with ethyl
acetate (150 mL) and the combined organics washed with brine (300 mL) and
dried (MgSQ,). Filtration and removal of the solvent gave 5.53 g (82 %) of the
title compound.

'H NMR (400MHz, CD,OD) &: 1.10 (3H, d), 1.36 (9H, s), 2.82-2.81 (2H, m),
3.77-3.84 (1H, m), 7.35-7.45 (2H, m), 7.84-7.89 (2H, m); LRMS APC! m/z 278
(M-H]

Preparation 134 : 3-({2R)-2-tert-Butoxycarbonylaminopropyl)benzoic acid

benzyl ester
. 0
HC.__O
T 0
CH, O CH,

. Caesium carbonate (6.50 g, 19.8 mmol) in water (10 mL) was added to a

solution of preparation 133 {5.50 g, 19.8 mmol) in N,N-dimethylformamide (50

.mL) and the resulting mixture stired at room temperature 'for 1 h.

Benzyibromide (3.42 g, 19.8 mmol) was then added and the mixture stirred for
20 h. Ethyi acetate (50 mL) was added and the suspension filtered, the filtrate
was washed with saturated brine (100 mL) and dried (MgSOy). Filtration and
removal of the solvent left 7.20 g of the title compound.
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1117 ' H NMR (400MHz, CD30D) 8: =0.24 (3H, s), -0.08
(311, s); 0.76 (91-1, s), 0.99. (31-1, d), 1.28 (6H,
s), 2.54-2.92 (5H, n), 3.46 (2H, s), 4.60-4.63 (1H,
qoSufin - 70 (31-1, m, 6.77-6.80 (1 H  dd)uer;gyggsimpos19
{;‘355”}34’(% , 745(1@ s), 7.50 (1 H ‘"
7.92-7.93 (1 H, d), 8.21 (s), 8.55 (s); LRVB APCI m z
620 [MtH + 5 Preparati on 139: Met hyl
(2E) 3-[ 3-(2-oxopropyl ) phenyl]acrylate H, \ "CH o A
T NMRI (400MHZ3CR DD pich)8 Q&Ht ond.35EBH), 9, 2745 2kd),)2.75-2.83.

(i et aﬁd 8k ot 287 49 THgM) G843 2B (3H, m), 7.85-7.90 (2H, m)

LWMS gn,gglmlwmrne 10 (21.4 g, 70.4 mol) and
(82

r|et yl am ne in acetonitrile (900 nL) was
heated at refl ux under a nitrogen atnosphere for 16

AenaSition 138 SESlRE2 AhiatopuiBeSesic sty hasasester

Purification by flash col um ghromatography el uting
W th pentane: et hyl agetate~9% 0: 30 gave t he
title conpound as an o 2Ny [ % 15 "H NMR
(400MHz, CD30D) 6: 2.1 : 70 (21-1. s),

i A B s o

r(tll)lanti the apixtur e BSistir fori20 24 The Miedreacatic7adidMids-removed in

V§Ct’§ gtfﬁjgﬂgmo Fl')ig}?emﬁ AidAdldeg: o The mixture,was pasified with
<3t SRRA A r@@&% ljgdi?%ét%tb*{?S@ "ACFANG @véé‘ﬁ%@ V(’IFH Sodium hydroxide

prepar at i g preparation 139 to
(1M 158 mbppdiedcambimed oegapicsovere waseg mom (150 mL) and

e Moo b Bavpstiondin of 1803, 42 %EH 711700

’HlHMFd)(asoo?wﬂZ é[ﬁbrﬁ)’lk‘ 194 Bﬂl—R .23 663(11-1 dt), 5.33

N O 2005/°0 2840 CTle
(2!150&)10 8- 149 (TquPrTeﬁ!ﬁ}F.’:&G {@H, a1 RS WACI. rnlz 270 [M+H]
(3-((2R -2{[ (1R - 1- phenyl -
et hyl ] am no} pr opyl ) phenyl ] pr opanoat e hydrochl ori de
Preparation 136 : 3-{(2R)-2-[(2R)-2-{4-Benzyloxy-3-formylaminophenyl)-2-

(tert-butyldimethylsilanyloxy)ethylamino]propyl}benzoic acld benzyl ester
meJtm,
I-l_.,til,c,SL
aeane
o B
HHN
\'

Preparation 135 (3.70 g, 13.8 mmol) and preparation 12 (3.20 g, 6.9 mmol) -
were heated to 80 °C for 26 h. The mixture was allowed to cool and diluted

" with dichloromethane (100 ml). The organics were washed with sat. sodium

hydrogencarbonate (200 mL) and concentrated in vacuo. The crude material

' was purified by chromatography (x2), eluting with ethyl acetate:heptane 0:100

to 40:60 to yield 2.0 g (52 %) of the title compound.

25 LRMS APCI m/z 270 [M+H]"



i r] O Prepared according to the procedure used for
preparation 19, using preparation 5 140 to give the
title conpound as a white crystalline solid. 1H NWR
(400MHz, CD30D) 5: 1.18-1.16 (31-1, d), 1.71-1.69 (3H,
WY 20050884 56  (3H, m), 2.89-2.85 (2H, t), 3.PE/IB2005/000619
(1 H m, 3.34-3.29 (1H, Mm% 3.61 (3H, s), 4.64-4.59
(1H, q), 6.92-6.91 (2H, d), 7.12-7.10 (1 H, d),
7.23-7.19 (1H, t), 7.54- 7.47 (5H, n); LRVS ESI mz

' 1330 Pr i i i -2-(3-
R 3 R R P ter Bty idimethytienyloo) 243
fpmplauﬁho-hbydrmph&tmne&hyieminalprogyl}beg;og: agdmol )
and sodi um hydr oxi de M 9.0 nL, 45.0 15 mmol) were
stirred in 1, 4-di oxadhd §40 nL) and water (40 nl) for
18 h. The solvent W@s-#fenoved in vaguo and the
mat eri al di ssol ved i n’watler § agi difi g
hydrochloric acid (2 i€h polj I RH over 18 h. The
solid was filteraqgg and d¥hed vacuo (1.0 g, 36
%. The filtrate was ncentrated and tetrahydrofuran
added and the nixture fjltered. The filtrate was
evaporated to 20 | eave & foam which was suspended in

ToPorRTPL BT > £l g e BReparbgRTIO by oS me) in

5 lgétggﬁgmggmhih) Mer&ﬁﬁ&g@zﬁgtgdgitl_'ﬁﬂ pSiIR’g2f8c£6t42(?L aH A Bolution of

agnmgnia inggﬁ‘)a:nomqm, 3,5_%2@% Was ﬁdeo%’gg_thg 5'Q&gtgia|’ aq@pd to stir
AP ! t.J oy .

YA e SR 48 i o e

wijh the grhmopizeinimetihranod solutioy (2Mh250 Nl apdthe reswitingirganics

SRR s HRRHA0R0H bt Endn bbbt o purid by
10  dhioPatodirapth? elitimgOlvith idichioromethane:methano!:0.88 ammonia 100:0:0
to 75:20:5 to yield the title compound as a dark green solid (131 mg).
'H NMR (400MHz, DMSO-¢g) 5: -0.18 (3H, s), -0.06 (3H, s), 0.77 (9H, s), 0.89
(3H, d), 2.61-2.88 (2H, m), 2.65-2.73 (2H, m), 2.80-2.86 (1H, m), 4.56-4.60 (1H,
m), 6.75 (1H, d), 6.81 (1H, dd), 7.83 (2H, d), 7.70-7.75 (2H, m), 8.00 (d), 8.25
15  (s), 9.53 (s); LRMS APCI m/z 473 [M+H]

Preparation 138 : 3-{(2R)-2-{(2R)-2-(tert-Butyldimethylsilanyloxy)-2-(3-
formylamino-4-hydroxyphenyl)ethylamino]propyi}-N-[2{4-hydroxypheny!)-
2-methylpropyllbenzamide

Py
HNWB

The titte compound was prepared with 4-(2-amino-1,1-dimethylethyl)phenol
hydrochloride {Acta Chern. Scand. 8, 1203, 1207; 1954), using a method similar
to that of preparation 27.

OH

20
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di chi oronet hane (80 nmLO were treated with

2cchl oro-1, 3-di net hyl i m dazol i ne hexafl uoro phosphate

(1 75 g, 6.27 mmol) and the resulting solution left to
tir 5 for 3 h. The solvent was renoved and th

‘?Q%‘I‘"ﬂ’ﬂ%"‘f‘bken up in ethyl agetate and vvasheo"%"tﬂﬂ"w"“"(’”

sat. sodi um hydrogencar bondlt (3x 20 n.), brine (3x 20

m.) and dried (Na2SQg). After filtration and renoval

of the solvent the material was purified by

‘thmmmmbycosbmlmgow(w s), -0.08 (3H %) 0.76 éQH s), 0.99
(@échl or onet hane: net hanol ammoni a

¥),3t.28 $6HTAR 4548 82 (%gnbv%ﬁﬁr(atleé)f‘i 6&74 G@ (1H, m), 6.66-

GO, MR TR, Jr 7500 b T 4G sy o, o)

92- 7&3@1—2 dF}CB Qif(h) mssf) Q‘R‘M% RBC( 8ifz 62D [Nﬁ- 5-3.62
(1 H, 3.'78- 3. 4.51 (1H, s), 2 (1H,
s), 6.88738(13H m; LCI\/S APCl iz 427[M+H] 15

. 144
FpARLISe ey PRI R PP Py A ate 1y

i soqui noti n- 2- yI)propan 1-one Preparation 143 (2.20 g,
5.16 nmol ), ammoni um fornate (1 63 g, 26.0 mmmol) and
pal | adi um hydr oxi de "{SQ0~p etpaftsl (40 nmL) were
heated and stirred 20g3at Cfor 4 h. The m xture
was filtered through a f|| Cer-aid and the sol vent

A %BIPJYSH -of -ﬁj&oﬁ%pﬂfdn?'ac%fﬂeﬂsb' é 'geQ3BYmﬁJiHIP Wé%é@ﬂéte (40.4

eutlng wth di chi or onet hane: rretha
DAGB naolR pallagiunililaaetaet (3.9 igeI39.2 mlml)o tr-pgbe-tolylphosphine

A6, Y8 RABD A AR L5, il T ) vos
Ne’ialed atefdx, uriﬂe43a ?ml4§gze(n1|a|tm6kgher%5f& 48- Rout®. (3ie reaction
m, 2.78-2.86 (2H, 96-3.0 , 3.08-3.18

miklyre jyas cegled( t_g_|roqry terglpg@tt(rj_e ﬁndttj'le aolggmurefgo\(%m vacuo.
SiGeiog s¥drobeb s BmbhtEp Hyipdufu it iy Hetate
90:4Q t1Bz030l gnvfrtﬁe[tma anib@aﬁau o mkahgm:hms lga.nyl oXy)

4- di hydr o- 1Hi soqui nol i
yﬂ;ﬂl\@?&@ﬁ pép},ém 241}5 {3H, s), 3.70 (2H, s), 3.77 (3H s) 6.43-6.39
. ! 92007 38) (30 &) Y ShERST Y] 9 TR %0 Lk af be- 62 (1m

d); LRMS ESI : m/z 241 [M+Na]’, 217 [M-H]".

Preparation 140 : Methyl 3-[3-(2-oxopropyl)phenyl]lpropanoate

HC o-CHs
(0]

Prepared according to tﬁé procedure used for preparation 26 using preparation

. 139 to give the title compound as an orange oil.

'H NMR (400MHz, CD30D) &: 2.14 (3H, s), 2.64-2.60 (2H, 1), 2.96-2.92 (2H, t),

. 3:66 (SH, 5), 7.05-7.04 (2H, d), 7.11-7.09 (1H, d), 7.27-7.23 (1H, q); LRMS ES!

m/z 243 [M+Na)’, 219 [M-H]".
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5 The title conpound was prepared with preparation 144
and preparation 12, wusing a nethod simlar to that of
preparation 136 (216 ng, 67 %9. 1H NVR (400MHz, CD30D)
5: rotanmers -0.19 (3H, s), -0.01 (3H, s), 0.82 SQH,
VKO 20060938401 04 (3H, s), 2.48-2.96 (11 H, nm), FPCT/IB200SA0N61
3.57-3.6213.72-3.76 (2H, r®® 4.53- 4.70 (3H, m), 5.18
(2H, m, 6.87-6.97 (3H, m, 6.99-7.18 (7H, m,

28 3910(3Hn)745760(211n)820(d)

dh. LOVB ARG Mz 7RiGthyM-H (& PR)-A4fhienyl-

I\,I;}a (1R) 1- tert-ButyI dl met'hyl si | anyl-!)(gy) 23{[5 )R% y
° Iaminp;;pmnu Jphenyl]prapanaate hydrochloride
i nolin-2-yl)-3-o0xo0-propyl]phenyl}-1 nmethyl ethylami
no) et hyl )]]-2- hhydraxyphenyl }formam de HO I pcry ~/
I/ 15 Prepared us@bg@e am de f omﬁ&repar ation 145
and the nethod desct on 15 to yield
a brown foam (280 ng, &BOGHO 1H NVR (400MHz, CD300)

S rotanmers -0.14 (3H, s), -0.03 (3H, s), 0.84 (9H,
Pggpared @gcarding pgme n@ced;urggsgd oy Rrgmamttcm 19, using preparation

130 e d g boihoflni 2 . iied bvsthiply sl *- 6, (2 2

8. IIUR( MIGVEC 5m12186ﬂﬁ[rm WO ROGY 1Y 2.62-2.56
CTllog%IgSlOOOGDe@ ( . Bl

(3H sanz9.B952.83 (2H, f) Q@&&1?31Homiy|£3a’?rﬁ AU (HydmoxPBHetdH, s),
6t LI Y SRRATREALTIZ MO (1. dloT 237 0. 5%

7HN) (58, Iin)e LRMS IE81 /2 3¢B4MA]. 40 mol ), formic acid (0.5

m.), tetrahydrofuran (5 nL) 5 and water (0.5 nL) were
heated to 90 C for 18 h. A further aliquot of formc

FREhion T2 PR R e iyt Bk enenyi-

pmapimﬂxrmuttﬂ and the product purified by
chr omat ogr aphy (0-10_% net hanol in dichl oronethane +

0.3 % ammoni a) . The<)\/;1
H OH
CH, CH,

Preparation 141 (3.25 g, 8.98 mmol) and sodium hydroxide {5M, 9.0 mL, 45.0
mmol} were stirred in 1,4-dioxane {40 ml) and water (40 mL) for 18 h. The
solvent was removed in vacuo and the material dissolved in water, acidified to
pH 6 with hydrochloric acid (2M) which solidified- over 18 h. The solid was
filtered off and dried in vacuo (1.0 g, 36 %). The filtrate was concentrated and
tetrahydrofuran added and the mixture filtered. The filtrate was evaporated to
leave a foam which was suspended in diethylether (x3) to vield a colourless
foam (1.86 g, 70 %). '

'H NMR (400MH2, CD;0D) &: 1.13 (3H, d), 1.62 (3H, d), 2.42 (2H, t), 2.55-2.64

“(1H, m),’2.84 (2H, t), 3.08-3.42 (2H, m), 4.46-4.52 (1H, m), 6.86 (1H, d), 6.98

(1H, s), 7.11-7.22 (2H, m), 7.45-7.52 (5H, m); LCMS APC! m/z 312 [M+H]"

Preparation 143: 1-(3,4-Dihydro-1H-isoquinolin-2-y1)-3-{3-[(2R)-24{(1R)-1-
phenyiethylamino)propyl)phenyl}propan-1-one
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product was dissolved in nethanol (x3) and evaporat ed
(10 ng). 10 'HNMR (CD30D, 400 MHz) 8: 1.05-1.09 (6H,

m, 2.69-2.78 (2H, m, 2.78-2.83 (1H m, 2.87-2.93

(1H, m, 3.53 (2H, s), 4.35 (2H, s), 4.65 (1 H, dd),
w00 (1H, m, 6.99 (1 H dd), 7.03-7.06rCtnsiousocn61y
m, 7.13-7.28 (7H, nm, 8.08w¢d), 8.28 (s), 8.55 (s),
8.61 (s); M5 (APCl) mz 476 [ MtH]'; HRMS C28H33N304
4762544 [ MHH] - found 476.2533. 15 Exanple 2 .

N- (3, 4- Di et hyl ben ) 2(3(2[(2R) 2-(3-fornyl am no-

4- hyd roxy-p hen hydroxyet | am i no] - 2- met hyl

propyl } phenyl ) ace [ﬁ &z@ HNC | |
Prepared using the anﬁﬂd f o, Prep n 16 and the
nmet hod described fo .

40
freparation 162 (1. 9(’5589( gm mmol)g t{lgtr\y@mmg)w B 1rgL 1@31-|mmol) in

Qﬁglgr%ggﬁnaﬁgféo #@Q \?}fﬁi %’ggfed( g)ﬂlg 41:9103% g@ﬁ%lhvlmldazolme

ﬁengla?ﬂubrdim’ggahttewz?'agggﬁ 270nmdd) ﬁ%c'ivs tise re:ﬁ.llgﬁ% (splutioh. left to stir
s).
é’@zﬁ Eg/gﬁ'&? ﬁﬁ‘c&%m WP&JREOL@@ %4@@9%85@@5&@9@@&@' acetate

0 SRR S S BSRpEritnats (o 20 A8 BRI 20 L)
and dpbd b SQs) h Aften{itettiop dralienuyvat opihte} phleenylhp material was
S&%e%m t()j)? 'éhrorﬁjat{)g%pwyo, Nt%tir;gN éwtt? dichloromethane:methano!.0.88
ammonia 99.7:0:0.3 to 96.7:3:0.3. The prbduct was evaporated from
diethylether (x3) to yield a semi-solid (2.3 g, 86 %.).

'H NMR (400MHz, CDCl5) 8: 0.88 (3H, d), 1.30 (3H, d), 2.42-2.50 (1H, m), 2.64-
2.98 (BH, m), 3.55-3.62 (1H, m), 3.78-3.96 (2H,'m), 4.51 (1H, s), 4.72 (1H, s),
6.88-7.38 (13H, m); LCMS APC) m/z 427 [M+H]"

Preparation 144: 34{3-{(2R)-2-Aminopropyl)phenyl}-1<{3,4-dihydro-1H-
isoquinolin-2-yl)propan-1-one

OO0

Preparation 143 (2.20 g, 5.16 mmol}, ammonium formate (1.63 g, 26.0 mmol)
and palladium hydroxide (500 mg) in ethanol (40 mL) were heated and stirred
at 70 °C for 4 h. The mixture was filtered through a filter-aid and the solvent
removed. The material was purified by chromatography, eluting with
dichioromethane:methano}:0.88 ammonia 99.7:0:0.3 to 94.7:5:0.3 to yield a’
colouriess oil which was evaporated from diethylether (x3) (1.26 g, 76 %).

" 'H NMR (400MHz, CDCly) §: rotamers 1.10/1.11 (3H, 2x d), 2.43-2.48 (1H, m),

262-2.76 (3H, m), 2.78-2.86 (2H, m), 2.96-3.02 (2H, m), 3.08-3.18 (1H, m),

358 (1H, 1), 3.81 (1H, 1), 4.53/4.73 (2H, 2x s), 6.98-7.24 (8H, m); LCMS APC

mfz 323 [M+H]"
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A m xture of the product of preparation 27, (131 ng,
0.21 mmol) and triethylamne trihydrofluoride (16 wL,
0.10 nrnol) in tetrahydrofuran (2 m-) was stirred at
roomtenperature for 3 days. The: mixture was then
\\Wﬂﬁﬁ@bﬁﬁt ed in vecuo and the residue was piichhiadsieo
col umm chr omat ogr aphy on sijgica gel, 10 eluting with
di chl or onet hane: net hanol : 0. 88 ammoni a, 100:0:0 to
90:10:1 to afford the title conmpound as a brown foam
in 36%yield, 18 ! 400MHz, CD3Cl 3) 8:
Preppratign 14557 P{ﬂ%engﬂpxyﬁ YRp1 igzr(-@gtylﬁjmethylsilanyloxy)-.

2 Pt S By inale 2 S dropnéed -

8 fofm@mide 70 6 7.97 (d
méﬂ?letﬁ%lgn?g }:éthvlgﬂleﬂ'ﬂ} levs AP%I rﬂ(;n 61I9_|) [ MtH (@

Exanples 4 to 12 | | owi ng conmpounds, of the
general formula shH&jy gared 20 using a
method similar to thgz lexanple 3. The
appropriate starti nfg G i

1-1. 1eq of t@(h\p A ne tri hydfbf | uor nde™~4t room
tenperature 1 B¥2hours. OHy \ N HN "H O No.
Q Data Yield WO 2005/‘0091840 PCTA 82005/ 000619 113 4

H NMR (400vHz, CD3C13) 8: 1.00 17%, y (3H,
The e (cgnnpogmd wass p(qnare@dylth prepspatiory i 4ezand rareparatlon 12,

s egio Sffag g, S prefratih: 198 (Y6 7%). 50° 1
1wmx4omn§ 15 Dgs roia:%rs (oum (m}l, s/ -0@4733&9 5()46, 82 (9H,
s)?)Q)QB 1.801 @%A;sa; 3-259_57( u)ﬁH;n) 3.5 362/3 72-3 6)(2H m) 453-
4.70 (3H, m), 5.18 (2H, m), 6.87-6.97 (3H, m), 6.99-7.18 (7H, m), 7.28-7.39
(3H, m), 7.45-7.60 (2H , m), 8.20 (d), 8.31 (d); LCMS APC} m/z 707 [M+H)’

a¥a

¢l ow were pre

Preparation 146 : N{5-[(1R)-1{tert-Butyldimethylsilanyloxy)-2-({1R}-2-{3-[3-

{3,4-dihydro-1H-isoquinolin-2-yl)-3-oxo-propyl]phenyl}-1-
methylethylamino)ethyl}-2-hydroxyphenyi}formamide

Prepared using the amide from preparation 145 and the method described for
preparation 15 to yield a-brown foam (280 mg, 100 %). )
'H NMR (400MHz, CD30D) &: rotamers —0.14 (3H, s), -0.03 (3H, s), 0.84 (9H,

“s), 1. 08-1.12 (3H, m), 2.54-3.20 (11H, m), 3.60-3.65/3.74-3.77 (2H, 2x 1), 4.56-

4.66 (2H, 2x 5), 4.78-4..84 (1H, m), 6.80-7.24 (1H, m), 8.10 (s), 8.31 (s) LCMS

" APCI m/z 617 [M+H]"
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5 1H NVR (400MHz, CD3C13) 8: 1.09 12% NH2 (3H, d),

2.60 (1H, dd), 2.74-2.82 1 k (2H, m), 2.90-2.96 (1H,

M), 3.00- 3.08 (1H, m), 3.53 (2H s), 4.40 (2H, s),

, dd), 6.78 (1 H, d), 6.91 (1H, dd ‘
W 1%4""‘%}"‘& 08-7.10 (1H, ), 7.12-7.25 (3H, ]ﬁﬂ"@fa@"‘"’““
(2H, d), 7,78 (2H, d), 7.99"(d), 8.28 (s). 8.56 (s)
LRVB APCI mz 503 [MH 6/ \ H NVR (400VHz, CD30D)

8: 1.05, 10% 1.07 (3H d), 2.54-3.06 (5H, m), 3.53

Exafriwb (fH, M-Berﬁyﬂm-(sqm(m)-z-(@-w&ﬁir(d-H,J\ydmxyphenyl)-z-,
6.80-7. 42 (141 (s), 8.59

y§§0w@ﬂma lifmg?qunvﬂhﬁsnvlig%tam' (400MHz,
CD30D) 8: 31% OH 1.Q7,1.08 (34 d), 2.24(6H s),

2.54 .p" | CH 3.02 ” 4.18 (2H,
rr),456464(1 2 Y~ 7.97 (1 H,
s), 8.27 (s), 5 s}; "" k CIorn/z 506 [ MtH+ VO
20115/ 092840 r-‘SET/ 82005/ 11110619 114 '8 H NM\R

(400MHz, CD30D) b“"l 96, 38% 0.97 (3H, d), 2.42-2.84
(5H, n), 3.46 H4;£ICD(2H s), 4.54-4.60 (1 H, m)

4.78 (2H, 11 s), 6.76-7.40 (8H, 7.66-7.74
Prgparatign 15, @4 maHd0 mmoly,. fggnl(: gqld 8,5 mlg), gertrqtyprofgrm(s mL)

aﬁa)WatERWSA?ﬁB m}é{ré heated to 80 °C for 18 h. A further aliquot of formic
acid (0.5 mL) and tetrahydrofuran (5 mL) were added and heating continued for
a further 18 h. The solvent was removed and the product purified by
chromatography (0-10 % methanol in dichloromethane + 0.3 % -ammonia). The

product was dissolved in methanaol (x3) and evaporated (10 mg).

'HNMR (CD2OD, 400 MHz) 8: 1.05-1.09 (6H, m), 2.69-2.78 (2H, m), 2.78-2.83
(1H, m), 2.87-2.93 (1H, m), 3.53 (2H, s), 4.35 (2H, s), 4.65 (1H, dd), 6.82-6.86
(1H, m), .99 (1H, dd), 7.03-7.06 (1H, m}, 7.13-7.28 (7H, m), 8.08 (d), 8.28 (s),
8.55 (s), 8.61 (s); MS (APCI) m/z 476 [M+H)"; HRMS CygH33N104 476.2544
[M+H]" found 476.2533.

Example 2 : N43,4-Dimethyibenzyl}-2-(3-{2-{(2R)-2-(3-formylamino-4-
hydroxy-phenyl)-2-hydroxyethylamino]-2-methylpropyl}phenyl)acetamide

OH s
y P!

HN
A
o

_ Preparec_i using the amide from Preparation 16 and the method described for

Example 1.

. "HNMR (CD3OD, 400 MHz) &: 1.05-1.08 (6H, m), 2.18 (3H, s), 2.19 (3H, S),

2.67-2.94 (4H, m), 3.52 (2H, s), 4.27 (2H, s), 4.62 (1H, dd), 4.65 (1H, dd), 6.8 1-
7.06 (6H, m), 7.12-7.24 (3H, m), 8.07 (d), 8.27 (s), 8.55 (s), 8.61 (s).

MS (APCl) M/Z 504 [M+H]"; HRMS CyHyN3O4 504.2857 [M+H]" FOUND
504.2842.
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15

20

528 [MrH© *9 Hr cl H NMVR (400MHz, CD3OD) 6: 1.07, 25%
1.08 (3H, d), 2.58-3.00 (5H, m, 3.51 HO (2H, s) 4.29
(2H, s). 4,58-4.64 (1 H ), 6.71-7.23 (9H, n), 7.96

. 8.28 (s), 8.56 (s); LRVs APCI niz

“{Oﬁﬂﬁ"ﬁ’)‘“*ﬂo 1H NVR (400MHz, ;,gD3CD) 8: 1. 09, 24&%20”““0"6'9
1.10 (3H, d), 2.58-3.04 (5H m, 3.52 tiN O (2H s),
4.32 (2H, s), 4.60-4.64 (1H n), 7,05-7.24 (8H ),
7.97 (1 H s), 8.29(s), 8.57 (s); LRI\/S APCI mz 546
[MrH i " 11 OH 1H NVR (400MHz, CD30D) 8: 1.02, 30% i N

Example 1.043(3H, 6oH4-{dimethylemin ofpenzyl] a{sﬂ(w-m;m-w-

(opmierbing)-4pysfonprontl pydtonyinyfiafilné)siogylnefly

achBWRiAPCl mz 528 [MrH ' '12 - H NMR (400MHz, GD3QCD)
8: 5. 35% HN - 1.06 (3H, d), 2.46-2.98 (5H, m,
3.51 (2H, s), 4.36 (2H, s) 452460(1?—'il m,
6.75-7.25 (10H, mMou 7.39-7.47 (4H ‘&6, (1 H s),
8.27 (s), 8.54 ; '4- AP m & " crude
conpounds wer ﬁ eolr oj ed M met hanol | C anmoni a
bef ore WD 20051692840 PE:T 005’1000619 115
purification by_cql um chromat ography on silica gel,
eluting. wth. I chl or onet hane: net hanol : 0. 88 anmoni a
90:10: 1. This wa8 followed by further

A mixture of the product of preparation 27, (131 mg, 0.21 mmol) and
triethylamine trihydrofluoride (16 pL, 0.10 mrnol) in tetrahydrofuran (2 mL) was
stirred at room temperature for 3 days. The mixture was then concentrated in

vacuo and the residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia, 100:0:0 to 90:10:1 to
afford the title compound as a brown foam in  36% vyield, 18 mg.

'H NMR (400MHz, CD;Cl3) &: 1.07 (3H, m), 2.57 (1H, dd), 2.67-2.76 (2H, m),
2.85-2.99 (2H, m), 2.87 (6H, s), 3.47 (1H, m), 4.23 (2H, s), 4.68 (1H, dd), 6.67-
6.71 (2H, m), 6.77-6.79 (2H, d), 6.90 (1H, m), 6.97-7.70 (m, 6H), 7.97 (d), 8.27
(s), 8.35 (s); LRMS APCI m/z 619 [M+H]

Examples 4 to 12

The following compounds, of the general formula shown below were prepared
using a method similar to that described for example 3. The appropriate starting
material_was treated with 1-1.1eq of triethylamine trihydrofluoride at room

temperature for 18-72hours.

OH
N Q,
HO " ©
HN H

No. Q4 Data Yield




azeotropes i n nethanol
af ford desired products as
to 23 The foll owi ng conpounds,
, bel ow were prepared

WO YESLr i bed for exarrapl,iJ
was treate
triethylainine trihydrofluoride at

sh

st

o\Wwn

arting materi al

(x3) and diethyl ether (x3)

d with 1-1.1eq of
room 10

to

white solids 5 Exanples 13

of the general formulo
using a method sigi )
3 The approprigkiﬁﬁm&gmmﬁu

m), 4.56-4.64 (1H, m) 6.76-7.22 (8H,
m), 7.97 (1H, s), 8.27 (s), 8.56 (s);

LRMS APCI rm/z 506 [M+H]*

tenperature for 18-72hours. H 4 C_ 2 N 40 11N 'H
4c1) BNo. &b tig%ﬁq 18 ?Mm(*ﬁm“‘*”ﬁwﬂgﬁ'@?igm 17%
2776 -1, om : %5@6“1-;71&%:(%}?}&5%4%635 (M. dd).4q) ,
gl ;3- 7. 40 (2H,7 h)o,z Qé%ﬁ%’@(%%th’ﬂﬁ%bﬁ%” (@fi-l,
d)| 8,29 (s), 864 (ym), ARMENESIHBASEH[ By:MaB0 (WO
Cabonre. coson) - s 1188 St sdifhiam. 878 G
b1 iz )y o) SRR . e (B [Ey e 1T o
m | 6.82-6.87 (2H m)(TH, om), % T(HEH. (4h,, ), 345 [30
(2H m, (2H, d), 7.99 (d), 8.03 (s), 8.28 (s),
8.35 (s); LRM 'S APCI m/z 517 [M-HJ
5 "H NMR (40OMHz, CD;Cly) &: 1.09 | 12%
Nr, | (3H, d), 260 (1H, dd), 2.74-2.82
i (2H, m), 2.90-2.96 (1H, m), 3.00-
3.08 (1H, m), 3.53 (2H, s), 4.40 (2H,
s), 4.61 (1H, dd), 6.78 (1H, d), 6.91
(1H, dd), 7.02 (1H, d), 7.08-7.10
(1H, m), 7.12-7.25 (3H, m), 7.29
(2H, d), 7.78 (2H, d), 7.99 (d), 8.28
(s), 8.56 (s) LRMS APCI m/z 503
[M-HT
6 OH 'H NMR (400MHz, CD30D) 5: 1.05, | 10%
s 1.07 (3H, d), 2.54-3.06 (5H, m), 3.53
(2H, s), 4.40 (2H, s), 4.60-4.65 (1H,
m), 6.80-7.42 (14H, m), 8.00 (1H, s),
8.27 (s), 8.59 (s); LRMS APCI m/z
554 [M+H]" '
7 H, 'H NMR (400MHz, CD;OD) &:| 31%
' 11.07,1.08 (3H, d), 2.14 (6H, s), 2.54-
AN cn, | 302 (5H, m), 3.47 (2H, s), 4.18 (2H,




7.69 (2H, n), 8.09 (1 H s), 8.29 (s), 8.63 (s); LRVB

APCI mz 520 [MH "15 / \ - H NVR (400MHz, COSOD) 8:

1.06 39% \ (3H, s), 1.12 (3H, s), 2.72-2.98 (4H, m,

4.58-4 67 (3H ), 6.77-7.00 (4H m), 7.16-

“ﬁ}’%‘?-‘é‘%%?’ (1H s), 8.27 (s), 8.59 (s); LRVB Zﬁﬁéﬁ’nﬁ‘ﬂ“m

554 [ MrH3+ 16 H NMVR (400MHZ. CD30D) S: 1.06 41%

(3H, s), 1.13 (3H, s), 2.72.3.00 (4H, n), 4.54-4. "o
78-6_ 86 (?Hﬁ 6 97-6 99.(1H d)

1 NMR d400MH2n DD R)S5: Qsm 3p%
5@%@% oferdit Q. s 15
Hate)), €524 6GHH ), 27828, 06

. .51 (P 71 (1H 6. 53
;L s)Ho%G. 85 6. 88 (B$), 63)6

7 408 oo o7 O
(S) , - g 461% gg;l, LQN,S Zb@ﬁ- -Zrﬁg' Ség'_hﬂm)“ %g%ﬁ(kf)s) 8. 29

20051092840 PCT/ | 820053(260(@;,98 5213)" LRMS BRI WA

(400VHz, CD30D} S: 1.p6_43% (3H, s), 1.13 (3H,
s),| 2.13 (3H, s), } 2 5%8b\41)|d](6H m, 3.47-3. 56 2H,
*9 y S | '"H NMR (400MHz, CD;0D) &: 1.07, | 25%
r /j@/ 1.08 (3H, d), 2.58-3.00 (5H, m), 3.51
HO

(2H, s), 4.29 (2H, s), 4.58-4.64 (1H,
m), 6.71-7.23 (9H, m), 7.96 (1H, s),
8.28 (s), 8.56 (s); LRMS APCI m/z
512 [M+H)"
'H NMR (400MHz, CD,0D) &: 1.09, | 24%
1.10 (3H, d), 2.58-3.04 (5H, m), 3.52
(2H, s), 4.32 (2H, s), 4.60-4.64 (1H,
m), 7.05-7.24 {8H, m), 7.97 (1H, s),
8.29 (s), 8.57 (s); LRMS APC! m/z
546 [M+H]" |
*11 OH[ TH NMR (400MHz, CD50D) &: 1.02, | 30%
)m 1.04 (3H, d), 2.54-2.94 (5H, s5), 3.52
(2H, s), 4.45 (2H, s), 4.55-4.60 (1H,
m), 6.76-7.290 {(9H, m), 7.53-7.64
(3H, m), 7.96 (1H, s), 8.28 (s), 8.55
(s); LRMS APCI m/z 528 [M+H]"

12 /—H_ "H NMR (400MHz, CD;0D) &: 1.05, | 35%
. DaWa

*10

1.06 (3H, d), 2.46-2.98 (5H, m), 3.51
(2H, ), 4.36 (2H, s), 4.52-4.60 (1H,
m), 6.75-7.25 (10H, m), 7.39-7.47
(4H, m), 7.96 (1H, s), 8.27 (s), 8.54
(s); LRMS APCI m/z 554 [M+H]"

* crude compounds were azeotroped with 2M methanolic ammonia before




, 4.64-4.69 (1H n), 6.63-6.65 (1H n), 6.83-7.39
(6H m, 7.60- 7.69 (2H, n), 8.09 (1 H, s), 8.29 (s),
8. 63 (s) LRVB APCI miz 506 {M+H + *19 i | H NWVR
(4 CD30D) S: 1.09 33% IT (3H s), 1.14 (3H, s),
; ’%’Zt‘)tﬁ (4H, HO M), 4.63-4.67 (1H ). 4. 98"3%2!1?”0%’;”,”6'9
6.38-6.40 (1H, n), 6.81-6.8% (1H, ), 7.12-7.14 (1 H
d), 7.26-7.48 (5H, n), 7.70-7.78 (4H, m), 8.06 (1 H.
s), 8.28 (s), 8.60 (s); LRVMs APCl mz 528 [MH)+ *20
putificdiin( 469 Mdnluril 30d)rofhatdgraghyt8%n Dhlli¢aH,ged.) elutln':g with.

dichlgspmetfansimétnobo Bbammonia §0:36:1 This W Glio¥ipd by Tostner

azégt' ig)p@ in z[ﬁ t?léﬁ& %:‘3) Séd (’?%etlzgf)eﬁhgrs(gﬁy %’ ézlffsbrsi ??s:ré@dgyoducts as
white)solil®RVS APCI iz 506 [ MFH] + *21 H NVR ( 400Mz,
CD30D) 6: 1.13 20% 351 3gl8 (3H 5),
5  2.80-3.06 (4H, 1), E’ggélﬂ('-ﬁu—&?i4 64-4.77 (L H, m,
cl 6.82-6.84 (1H, m), 7.00-7.25 (3H, n), 7.39-7.44
(2H, m, 7.73-7.78 (2H, m), 8.08 (1H. s), 8.29 (s),
The. iellowing)commNBdaPof the geserdl fdavirid)a+shiivia bekvo 928roprepared

usl;\%‘l’é r]ﬁE.;as%l-cn)od'5 /sn%c?l%ﬂc? that described for exaniple 3. The appropriate starting

material was ftreated with 1-1.1eq of triethylainine trihydroflu oride at room
10 temperature for 18-72hours.

H
N
Q,
HC O
HO
HN, H .

o]

No. Q4 Data Yield

13 G 1'H NMR (400MHz, CD;OD) &; 1.09, | 65%
HN/\/@/ 1.10 (3H, 2xs), 1.14, 1.16 (3H, 2xs),

2.76-3.04 (6H, m), 3.56 (2H, m),
4.67 (1H, dd), 6.84 (1H, d), 7.02
(1H, m), 7.20-7.28 (4H, m), 7.33-
7.40 (2H, m), 7.60-7.67 (2H, m),
8.12 (1H, d), 8.29 (s), 8.64 (s);
LRMS ESI m/z 534 [M+Na]"




118 '22 H NVR (400MHz, CD3CD)' 8: 1.07 62% OH (3H,
s), 1.13 (3H, s), 2.73-2.98 (4H, n), 4.63-4.76 (3H,
m, 6.75-6.78 (1H, m), 6.95-7.05 (3H, m), 7.33- 7.40

(3H 7.60-7.80 (5H, m), 8.04 (1H s), 8 ,
“é’_%‘b‘"’e’ O LRV APCI iz 52 [MeH ' 23 -H 1 e dsromners
(400MHz, CD3OD) S: 1.07 3598 (3H, s), 1.11 (3H s),
1.33 (6H, s), HN H c CH2214-2.96 (4H m, 3.52 (2H,

s), 4.56-4.70 (2H._ ), 6.72-6.74 (1H d). _6.82-6. 84

1I-é NZ%R-@OGHé-{zg PSG:[(J:(OD)- B: 4067 Agg%
. S L ;

F(3i'h: s) S?SB%{ Fbpi%!ovﬁsﬂlzﬁ'\gi\/
ool ) S axrcot

s el )g'rezg (\%IH[ hj Wﬁgma@gﬂrﬂﬁgnﬂo Ni a

h{2H; d), 8241680 (1, ay), 2 Fg-6081

di ¢hl or omet hane: net ha1£)“'."0!"@8 68018872 (Fd: 10 17-0tn(s
was| followed by furtheg gy gﬁpt,ﬁﬁpﬁ_gjm;;ge@gnm), x3)
to

and di et hyl ether (x3 ord desired products]|as
ite solids Exanpl es LZ@&@&NIL(&GQ]@HOS],MQI@).
ounds, of the geng f.or myl h bel ow P

prejpared using a net 18?3&({‘#'%% %Fat?l rmd for

exanpl e 3. The appropr'pmﬁ]*st arting material was

treated with 1-1 leq triethylamne trihydrofluoride
*45 L ‘ Ok NIER7@00MHz . CREDDR) @5 11008 8439%

PCT B §M.12 (3H, s), 2.72-2.98 (4H,
m), 4584.67 (3H, m), 6.77-7.00
(4H, m), 7.16-7.73 (10H, m), 8.04
(1H, s), 8.27 (s). 859 (s); LRMS
APCI miz 554 [M+H]"

16 OH 'H NMR (400MHz, CDsOD) 5: 1.06 | 41%
HN (3H, s), 1.13 (3H, s), 2.72-3.00 (4H,

m), 4.54-4.70 (3H, m), 6.78-6.86

(3H, m), 6.97-6.99 (1H, d), 7.34-7.58

(84, m), 7.71-7.76 (2H, m), 8.05

(1H, s), 8.27 (s), 8.58 (s); LRMS

APC| m/z 554 [M+H]"

*17 H\C OH [TH NMR (400MHz, CD;OD) 3: 1.09 | 40%
/\;C[ (3H, s), 1.16 (3H, s), 2.08 (3H, s), | -
HN " CH, - )

: . 221 (3H, s), 2.75-3.06 (6H, m),
3.45-3.51 (2H, m), 4.66-4.71 (1H,
m), 6.53 (1H, s), 6.83-6.88 (3H, m),
7.02-7.04 (1H, m), 7.32-7.41 (2H,
m), 7.63-7.68 (2H, m), 8.11 (s), 8.29
(s), 8.63 (s); LRMS APC!| m/z 520
[M+H]"




HO O No. Q Data Yield 24 a-cl~ H NWR (400MHiz, CD30D)
8 1 75% 0 (3H s), 1.03 (3H s), 2.63-2.87 (4H,

2 (2H s), 3.84 (3H s), 4.38 (2H s),

50 (1H, n),678680 (1H, m), 6.94- ‘
0702 (1H, 7.13-7.20 (4H m, 95?57"’72 ‘%ﬁl"’"ﬁ”
2H m), 787789(2H d)'"7.98-7.99 (d), 8.21 (s),

LRMS ESI mz 534 [MtH 25 " 'H NVR (400MHz,

-

-
3

20
\g .

zh - O
% ol

DN
(L=

0.96- 41% H C 1.04 (9H, m . 2.60-2.88 (4H.
, P ) IH MR, (wamﬂzzrcoaas) 8. 12064 6A3%

4, , 4.64 4,79 (1H 6,58 &J& H,.
6. 73Ht/R QA W, 5(3@2 h 191?(6%1? 739 s15)+24 ?%
8 8. 65 o126
(S)(4oosz,(?:)Dch§ 6@%‘?]1(@4 hwl?“ ) |
(1'28|0 SzH S 2 g%-z (44&4-4@9 (3H48n‘0%56 686.6% 30
6.191-6.94 (11-1, m %16'!-95?-)6.63@;?13% gr'i‘ “'7;50?59' 18

(6H, nm), 7.33-7.40 (B, 7 8. 56
(s): LRVB ESI iz 563H'6[9R2§ﬂ]"m8%é§ 11"1141 9284?}

PCT/ 1B2005/ 000619 128.637 (s);" LRMBR ARODMWz BDB(D)
-S 1.05 44%

U O

IM+H]
*19 'H NMR (400MHz, CD;0D) &: 1.08| 33%
'T 'O (3H, s), 1.14 (3H, s), 2.77-3.00 (4H,
Ho m), 4.63-4.67 (1H, m), 4.98 (2H, s),

6.38-6.40 (1H, m), 6.81-6.83 (1H,
m), 7.12-7.14 (1H, d), 7.26-7.48 (5H,
m), 7.70-7.78 (4H, m), 8.06 (1H, s),
8.28 (s), 8.60 (s); LRMS APCl m/z
528 (M+H]"

20 Hy 'H NMR (400MHz, CD,0D) &: 1.08 | 48%

" 1(3R, s), 115 (3H, s), 2.7 {6H, s),
AN or, |2.75-3.00 (4H, m), 4.37-4.46 (2H,
m), 4.64-4.82 (1H, m), 6.79-6.82
(1H, m), 6.91 (2H, s), 6.97-7.01 (1H,
m), 7.33-7.40 (2H, m), 7.68-7.74
(2H, m), 8.05 (1H, s), 8.28 (s), 8.61
(s); LRMS APCI m/z 506 [M+H]"

21 'H NMR (400MHz, CD3OD) 5: 1.13 | 20%
(3H, s), 1.18 (3H, s), 2.80-3.06 (4H,
AN m), 4.52 (2H, m), 4.64-4.77 {1H, m),

o 6.82-6.84 (1H, m), 7.00-7.25 (3H,
m), 7.39-7.44 (2H, m), 7.73-7.78
(2H, m), 8.08 (1H, s), 8.29 (s), 8.62
{s); LRMS APC| m/z 546 [M+H]’
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")'H (31-1, s), 1.08 (31-1, s), 2.66-2.93 (4H, a m,
3.52 (2H, m, 4.34 (21-1, s), 4.61 (1H m, 6.81 (1H,
m, 679(1H d, 6.81 (11-1. d), 6.99-7.22 (6H m,
1H, d), 8. ZB (s), 8.61 (s); LRVs APCI .
N-1- Adarmntyl 2(3[(2R) 2?(2R)-2-[3-(forrry|amno)phe
nyl]- 2-hydroxyethyl}ami no)propyl] phenyl}acetam de
lmp "' HN' H 0 5 A mxture of the product o

*22)r epar at i 500 rrﬂ'! NMR1(466MHz, CRL,Qénit% | 62%
f Huorj y, 5.4 L) i h ( ahd
vvat L)” weer hbet b 21'(1% @Et:sggﬁ%}ggﬁgkg The
rdaction mxture was h{)en; SR LBRL efh) 16.Y8%Bx8 pnd
tHe residue was purifiéed by column chronato ragpy on

sillica gel, eluting 1t}'h m), 6.95-7.05 (3H, m), 7.3

rord the tirre 10t Lo Gl BE RepZA8 (P Iy ol o
347 ny. 1H NVR (400MHg ,04CI@$HD)335 gzeoggz); 4.60( 8); BH) ,
1.1641.74 (6H, m), 1.! -2. 98

5H,
nm| 3.36 (2H, s), 4. 4GRM966P@i"#|25 [M6'H16 7.20 (6H,

2 W] 7 ool & BT (400MHEz,\EB00 5 107 | "o5%
1\5(3 4- benzyl 13r- §B3-1.21 (8Ki28),- 2:3B3¢dH o8 yl ami n
0

phenyll]“—& ﬁ'ghdroxyeth R}74n2 B6) (Athy Imbhdd2 Hakkt i de \
qgph g~1 HOI ~ I

PAT/ 'B211051000619 ] 5)%%#120 (Q#V@)«f@ﬁggﬁﬁﬁﬁ%ﬁsd)

priepared fromthe pr()emz.sgﬁ ypﬂepaj‘)at}ro.m 1A, ml)5| ng a
simlar method to that as solid.™ 'H

NMVR (400MHz, CD30D) ?712% Zéﬁ(wﬁ) m)e,?é@?(ﬂ Hmi 18
(2H m, 3.28 (2H  |gpg (1H, s), 8.29 (s), 8.63 (s)
LRMS APCI m/z 520 [M+H}"

\

Example 14: was azeotroped with 2M methanolic ammonia before purification.
* crude compounds were azeotroped with 2M methanolic ammonia before
purification by column chromatography on silica gel, elutimg with
dichioromethane:methanol:0.88 ammonia 80:10:1. This was followed by further
azeotropes in methanol (x3) and diethyl ether (x3) to afford desired products as

white solids

Examples 24 to 27

The following compounds, of the general formula shown below were prepared |

using a method similar to that described for example 3. The appropriate starting

material was treated with 1-1.1eq of triethylamine trihydrofluoride at room

temperature for 18-72 hours.



m, 3.56 (2H, s), 4.28 (2H, s), 4.81 (1H, n), 6.81
(1H, d), 6.98(2H, m, 7.05 (2H, 5 m, 7.20 (41-1, m,
7.30 (1H, t), 810 (s), 8.30 (s); LRVS ESI 476 [ M+H'
Exanpl es 30 to 37 The foll owi ng conmpounds, of the
‘Yjéﬁ’gg&qm*\"orrml a shown bel ow were prepared 1ECHYBHYSHPI61Y
method sinmilar to that dest¥ibed for exanple 3. The
appropriate starting material was treated with
1-1.1eq of triethylainine trihydrofluoride at room
temperature for 18-72hagwrs. OHQ HNC CHO O HN /H
O No. QL Data Yield 3J0 S NVR (400M+z, CD3CD) b:

0.94 26% (3H, s), $7 5 s),
2.56-2.81 (4H, b1 N 2H, ),
4.52-4.55 (11H,*[3ﬁ, . , : 6.95 (2H, m,
7.03-7.13 (7H, m mZ. 98 (d), 8.19 (s), 8.52 (s); LRMVB
ESI mz 522 [MrH| WO 00 5109 2 8 4 0

PCT/ 16200510011619 122 31 F H NVR (400MHz, CD30D) S:

PR —_

99T 2T R 3H, S, T T 0 (SH ST Rag 00 2785 (ATl
Ml:—Ln ) 3.49.9§H,_s), 1. 36 (2H, s),DﬂﬁS# 4.59 (1H, bl?\id
7

2. L1 NNIR) (46DM8z( trﬁnaoboy 57,108t V. 28%
(3H ) 148 (ko) T8 00 (d) 822
(s) p3H. 91 4.03 (3H, s), 2.63-2.87 (4H,

m), 3.52 (2H, s), 3.84 (3H, s), 4.38
(2H, s), 4.56-4.60 (1H, m), 6.78-6.80
(1H, m), 6.94-6.97 (1H, m), 7.00-7.02
(1H, m), 7.11-7.20 (4H, m), 7.26-7.29
(2H, m), 7.87-7.89 (2H, d), 7.98-7.99
(d), 8.21 (s), 8.54 (s); LRMS ESI m/z

534 [M+HJ
25 H 'H NMR (400MHz, CDCly) &: 0.96- | 41%
e 1.04 (9H, m), 2.60-2.88 {4H, m), 3.16-
M\ 3.33 (2H, m), 3.66, 3.79 (2H, 2xs),
f c 4.61, 4.66 (2H, 2xs), 4.64, 4.79 (1H,

m), 6.56 (1H, m), 6.73-6.79 (2H, m),
6.92-7.19 (6H, m), 7.98 (1H, m), 8.23
(s), 8.65 (s); LRMS APCI m/z 554

M+H]*
26 . . o 'H NMR (.400MHZ, CDCly) 6: 0.98 (3H, | 93%
_ H?_ __ s), 1.00 (3H, s), 2.61-2.84 (4H, m),

3.48 (2H, s), 4.30 (2H, s), 4.54-4.57
(1K, m), 6.75-6.77 (3H, m), 6.91-6.94
(1H, m), 6.96-6.99 (1H, m), 7.08-7.18
(6H, m), 7.33-7.40 (4H, m), 7.98 (s),
8.21 (s), 8.56 (s); LRMS ESI m/z 568

L L [M+H]"
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.15

544 [MrH + 32 G' 'H NVR (400MHz, CD30OD) 8: 0.97 38%
“N (3H, s), 1.00 (3H, s), 2.59-2.86 (4H, m), 3.48 (2H,
S), 4.34 (2H, s), 4.53- 4.56 (iH, n, 6 74 (1H d),
6.92 (1H d), 6.98 (1H, bd), 7.08-7.17 (3H, (

“’?2%5’056",4“7. 55 (2H, d), 8.Qg, (1H, d), 8.22 (5 ,’"’é‘."’é‘i?g‘%”
(s): LRVB ESI miz 501 [ME+ 33 p FF H NVR (400Mz,
CD30D) 6: 1.00 49% (3H, s), 1.02 (3H, s), 2.62-2.86

(4H, .y" m), 3.47 (2H,s), 4,30 (2H, s), 4.55- 4.58

TAIfI, m, OﬂH,_éIH,Nmaaa O0kiHz, dTD,00) &4 (.06, d4%
7.14-7.23 (5 ) , .29 (1 H, E&Q 7.31 (1 H @S&)‘b
‘ 6 (s), |§3Mas)s1.08LRks $hp@i6on2 93

! L ) PR
6

8. 07

,.\
=
~

H§7s%,2H4. %2 fL.(g]i, (71i)66|&.8(1glx_|1H,6n9)3667g61lg350. r(ﬂ)z,H
7.20-7.33 (5H  m| 681 §tH. @h#ﬁ-g%gif? gﬁ"bl"‘@s?-?)é&. 54
LRVE APCl i z

| H200510011619 gg?gyﬁzqﬂ%ﬁ%ﬁ%%@@é&%t

5 50% 0. (3H, s), |M@BHIM+HS, 2.61-2.86 (4H,

30,0
©woF

(72}
~ -

8:

o g~
© 9

Example 28: N-1-Adamantyl-2-{3-[(2R)-2-{{{2R}-2-[3-(formylamino)phenyl]-
2-hydroxyethyl}amino)propyl]phenyl}acetamide

N i
Beasesanc
HN\[rH

A mixture of the product of preparation 34 (500 mg, 0.81 mmol) and ammonium
fluoride (200 mg, 5.4 mmol) in methanol (5 mL) and water (1.5 mL) was heated
at 40 °C for 18 hours. The reaction mixture was then concentrated in vacuo and
the residue was purified by column chromatography on silica gel, eluting with
dichloromethane:methano!:0.88 ammonia, 90:10:0.1, to afford the title
compound as a foam in 84% yield, 347 mg.

'H NMR (400MHz, CD30D) &: 1.05-1.10 {m, 3H), 1.64-1.74 (6H, m), 1.98-2.03
(9H, m}, 2.36-2.98 (5H, m), 3.36 (2H, s), 4.46-4.60 (1H, m), 6.46-7.20 (6MH, m),
7.96 (1H, s), 8.28 (s}, 8.56 (s); LRMS ESI m/z 506 [M+H]" )

_Example 29: N-(3,4-Dimethylbenzyl)-2-{3-[2-{{{2R)-2-[3-{formylamino)-4-
hydroxy phenyl]-2-hydroxyethyl}amino)ethyl]phenyl}acetamide

HOQ ”\/U\L(



M, 3.47 (2H, s), 4.23 (2H, s), 4.55- 4.58 (1H ),
6.64-6.66 (1 H, n), 6. 75 6.79 (111-1, n), 6.92-7.16
(8H, m, 799 (1 H d), 822 (s), 854(3) LRVE APCI

, 36 H NVR (400MHz, CD:30D : 4
“Ps’H""’Q}“*[’l 04 (3H, s), 1.44:1.55 (2H, m, 2. Bg%i“’gﬁ’“"&”
(2H, ), 2.52-2.87 (BH, Y 239(211, s), 3.55-3.61

(1H, m), 4.56-4.59 (1H, m), 6.76 (1 H d), 6.93- 6.98
(2H, m), 7.07-7.16 (3H, n), 8.00 (1H d), 8.23 (s),

THe Sﬁe )(:éhpduﬁ%é?ﬁiepalﬁéc% fréﬁﬂhb Mi‘bﬂuct f gliédﬂﬂlé:ﬂ@mﬁd!smg a .
snmtl@vnmtbad tarthat xammﬁﬁ‘w% a::v, hds 56 (2H, s) 4. 45

WAooy Sy 430 o . 0 S ek $8p

m().2$'|56q2H s§.4088 (24; ﬂ) 4081 (18, 2153) 681, (181, @), &. QB(ZFLRVIS? 05 (2H,
APCl nl z les 38 to

55 The t
5 midf 28455k M7 1 1.1 & 10 t8)cB 30 (DL IHAS E51 BB VETGnt )
in 5 tetrahydrofuran (5 m-) was stlrred at room
tenperature for 2 days. The m xture was then

concentrated in vacuoExaethglas 30d¢eidfue treated with
met hanolic ammonia and evaporated (x3) to Ieave a
foam whi ch was taken up in

T TBAREARI TR ) e RN Rl Mol oo propar
10 us:ngla:meg‘md siehilar ito thati ddsciifie 20 ex8DENB. The appropnate starting
G 88@3w@liﬂ.iéﬁ%fﬁﬁmq‘?@ﬂa%ﬁ afluoride &t room

temperature for 18-72hours.

OH .
N - Q,
H,C”™ TCH,
) X\m
HN\H/H

o

No. Q4 Data Yield
30 S\. |'H NMR (400MHz, CD,OD) & 0.94| 26%
}m\/@ (3H, s), 0.97 (3H, s), 2.33 (3H, s),
2.56-2.81 (4H, m), 3.43 (2H, s), 4.21
(2H, s), 4.52-4.55 (1H, m), 6.73 (iH,
m), 6.89-6.95 (2H, m), 7.03-7.13 (7H,

m), 7.98 (d), 8.19 (s), 8.52 (s); LRMS
ESI m/z 522 [M+H]




as a filmwhich was di ssol ved in nmethanol' and
evaporated {x3), then suspended in diethylether and
evaporated (x3) to yield a white solid. MC CH |

O No. QL Data Yield 38 H NWR (400MHz, CD30D)
“é”"ﬂsf‘@??“@z% =N\ (3H s), 1.14 (3H s), 2. PETHBYYS000619
(611, m, 3.57-3.62 (2H, n* 4.65-4.70 (1H, m, 6.83
(1H, d), 7.01-7.05 (1H, m, 7.16-7.40 (7H, m,
7.61-7.67 (2H, 'TL 8.09 (1H, d) 8.29 (s), 8.63 (s);

IR APCIl mz 4 NH| 0
0.9§- 65% } A [13!:{| (Nlh.?lﬁl 5%@%@% 61- ITZ)Y,A

L 7h-3.00 (4H JmF "~ 3.[43H3 53,01(02H(3hh:) s), 245@8«856%(%,
)

2 3.

e g8 L 7.02 7,31 .(2H,
nn)), 7.37- 7.73 (2H, ﬁm)78'989(%'f{j|s)df‘3%@% Bl)4 ‘}5& 63
(s)| LRVE APCI iz 4@&59/?(111 nﬁoﬁmﬁ(mﬂ@g

D) S: 1.09 69% 'Bo

CD3 s)

(6H n), 2.76-2.95 (4I-<I’d)nﬁ 98@(‘% m 0@4;18 (@Hagn) DH,

bs)| 4.62-4.65 (11-1 8 7 2

(?H m, 7. 18-7.(30 3@1 r@“ 3’)33]’#’ ég"l'( fi 8330 (‘g

(1%1 s), 8.29 (s), 8.8&%22((3)., 8lAMEARRMBNIAPCI4Rd:z
] ' BYO 2005A192845%4P[C|\34T_'{I_}]620051000619

()

4

e

32 \/@rm 'H NMR (400MHz, CD;OD) &: 097 | 38%
N (3H, s), 1.00 (3H, s), 2.59-2.86 (4H,

m), 3.48 (2H, s), 4.34 (2H, s), 4.53-

4.56 (1H, m), .74 (1H, d), 6.92 (1H,

d), 6.98 (1H, bd), 7.08-7.17 (3H, m),

7.29 (2H, d), 7.55 (2H, d), 8.00 (1H,

d), 8.22 (s), 8.64 (s); LRMS ESI m/z
501 M+H]"

33 o %/F 'H NMR (400MHz, CD;OD) &: 1.00 | 49%

o \/O/ £ | (BH, s), 1.02 (3H, s), 2.62-2.86 (4H,
m), 3.47 (2H, s), 4.30 (2H, s), 4.55-
4.58 (1H, m), 6.82 (1H, d), 6.99 (1H,
dd), 7.04 (1H, d), 7.14-7.23 (5H, m),
7.29 (1H, s), 7.31 (1H, s), 8.07 (1H,
do, 8.29 (s), 8.64 (s); LRMS APCI m/z
560 [M+H]"

7 ® " ['H NMR (400MHz, CD,0D) & 093 | 82 %
| "‘“ (3H, 5), 0.96 (3H, s), 2.51-2.83 (4H,

oH | m), 3.47 (2H, s), 4.34 (2H, s), 4.52-

4.55 (1H, m), 6.73-6.76 (3H, m), 6.90-

6.97 (2H, m), 7.04-7.06 (2H, m), 7.12-

7.14 (2H, m), 7.20-7.33 (§H, m), 7.99

(1H, bs), 8.21 (s), 8.54 (s), LRMS

APCI m/z 568 [M+H]"




5

125 41 \ 1H NVR (400MHz, CD30D) S: 1.04 52% F (3H,

s), 1.11 (3H, s), 2.69-3.03 (6H, F F n), 3.47-3.67

(2H, m), 4.63-4.67 (1H, n), 6.82 (1H, d), 7.00-7.06
7.30-7.64 (8H m, 8.08 (1 H s),

1H l
\\'%I %gﬁﬂr) (’l LRVS APCI m z 54 ; [ MeH * 42 H NWR %ifbﬁm&mﬁl)
CDBCD) 5 1.05 59% (3H, s¥ 1.13 (3H, s), 1.88-1.98

(2H, m, 2.64-2. 80 (4H, m, 2.89-3.00 (2H, m),
3 38- 3 46 _(2H, m, 4.63-4.67 (1H,__ m, 6.81 (1 H_d).
. [ HONKMRO(40BMH7) CDZ0BN- §.. @(99( 2130%

8- 7. 081
7.62-7. @ 2H, .08 (1M, 8), 8 27, 18), 8 61
( LS APS Pl 48830 BhH D14BH: 18IS T

oD) 6: 1.06 56% 1 04
(8H, l,) 4. 50- 4. 80 ﬁ” r%shéété' 3 (ﬁh‘k?’dfm ) %‘5% 06
(1t 9,717.(%&'-7;])20 ( 581{1H, Hm)d:ﬂsqz-ecles (T, M) 6.75- |

. 68-7. M, s);
LRMS APCl nfz 468 | Aﬁf& H, o) @ﬁﬂ%iééb{%&mb&% 5
1.0 62% RAra N (3ii(1g) d)IJa %(4)531545()5% RNG RPET

(4H m, 3.06 (2H t), 1H,
m, 682686(1H m)mfza%[welqs*(l H m, 7.19-7, 38

Vi| 7R1 7RII

3§ [ 8. 2845 a5 (157 BMRg(409MHz. CD,0D) & 102 | 40%
S (3H, s), 1.04 (3H, s), 1.44-1.55 (2H,
m), 2.00-2.04 (2H, m), 2.52-2.87 (8H,
m), 2.39 (2H, s), 3.55-3.61 (1H, m),
4.56-4.59 (1H, m), 6.76 (1H, d), 6.93-
6.98 (2H, m), 7.07-7.16 (3H, m), 8.00
(1H, d), 8.23 (s), 8.55 (s); LRMS APCI
m/z 486 [M+H]’

37 '"H NMR (400MHz, CDsOD) & 1.06

gjf’ (3H, s), 1.08 (3H, s), 2.67-2.95 (4H,
}N\/@A m), 3.07 (3H, s), 3.56 (2H, s), 4.45
(2H, s), 4.60 (1H, dd), 6.81 (1H, d),
6.98 (1H, dd), 7.04 (1H, d), 7.14-7.25
(4H, m), 7.44 (2H, d), 7.84 (2H, d),

8.06 (1H, d), 8.28 (s), 8.61 (s); LRMS
APCI m/z 554 [M+H]"

Examples 38 to 46

The appropriate amides, triethylamine trihydrofluoride {1 equivalent) in

_tetrahydrofuran (S mL) was stirred at room temperature for 2 days. The mixture

was then concentrated in vacuo and the residue treated with }nethanolic
ammonia and evaporated (x3) to leave a foam which was taken up in
dichloromethane:methano!:0.88 ammonia, 90:10:1 filtered, then puﬁﬁed'by
column chromatography on silica gel, eluting with



LRVB APCI iz 477 [M#H + WO 20051092840

PC7/ 1B2005/ 000619 126 45 o' ~ H NVR (400MHz, CD3CD)

'S 1.05 28% ~HN (3H, s), 1.12 (3H, s), 2. 70-3.00

6H 3.50-3.60 (2H n), 3.74 (3H s). 4.63-4.66
‘{‘12%?’“ 4 6 80-6.86 (3H, m), 7.00-7.06 (1 HPGTIB20PSQDE19
(2H, d), 7.30- 7.39 (2H n)* 7.60-7.65 (2H, n), 8.09

(1H s). 8.29 (s), 8.63 (s): LRVB APCI nlz 506 [ MH] '

46 SOL*i 2 'H NVR (400MHz, CD3OD) 5: 1.13 27% ~HN |
cf?%roﬁgéhine;g\egﬁolg 88 %nﬁﬁoﬁ?OQO(@‘h t@'iaﬁoﬁ ﬁ?e ﬁﬂ’é"compound.

g7 -fim whighy pwasy disgolged 7inz gnethano and7 ea@ppzﬁed &3), then

S?Eﬁéﬁ‘éé'ﬁl} @%ﬁkﬁ"ﬁ’roémv ‘ 535(&@) ey 4\Rhnh <Fiig,, 5°°

(6H, ), 2.80-3.06 (7H, 99, 3.80 3.84 (4H bs).
3.93-3.97 (1H, bs), 5-0450 (1 H_ bg), 4.68-4.73 (1
H m. 6.87 (1H g o0 B SNM)Ne, 7. 20- 7. 30
(2 H m, 7.82-7.8 H [ 8% H s), 8.28 (s),
8.63 (s). LRVS MEPCIYmi z 488 [ MtH| 948 HN H NMR
(400Mz, | CDSOD) 5! W4M8% (3H =), 119 (34 9).
1.74 (6H, s), 2.07 (3»%]/ 15 (6H, s), 2.76-3.10
(4 m 456 (1H Dbs)o 3 4 a 2 (1H, m, 6.84 (1H,

Na. | VR Uy M T Data Yield

38 'H NMR (400MHz, CD,OD) &: 1.07 | 52%
~ ,\/@ (3H, ), 1.14 (3H, s), 2.73-3.00 (6H,

m), 3.57-3.62 (2H, m), 4.65-4.70 (1H,

m), 6.83 (1H, d), 7.01-7.05 (1H, m),

7.16-7.40 (TH, m), 7.61-7.67 (2H, m),

8.09 {1H, d), 8.29 (s), 8.63 (s); LRMS
APCl m/z 476 [M+H]"

39 'H NMR (400MHz, CD,0D) &: 0.94- | 65%
,HN\/O 1.34 (11H, m), 1.58-1.80 (6H, m),
2.74-3.00 (4H, m), 3.14-3.30 (2H, m),
4.65-4.69 (1H, m), 6.83 {1H, d), 7.02-
7.06 (1H, m), 7.32-7.31 (2H, m), 7.37-

7.73 (2H, m), 8.07 (1H, d), 8.30 (s),
8.63 (s); LRMS APCI m/z 468 [M+H]"

40 O "H NMR (400MHz, CD;OD) &: 1.09 | 69%

e (3H, s), 1.11 (3H, s), 1.46-1.80 (6H,
m), 2.76-2.95 (4H, m), 3.35 (2H, bs),
3.69 (2H, bs), 4.62-4.65 (1H, m), 6.82
(1H, d), 6.99-7.02 (1H, m), 7.18-7.30
(3H, m), 7.33-7.37 (1H, m), 8.04 (1H,
s), 8.29 (s), 8.63 (s); LRMS APC| m/z

L L m38 fM+H]"




7.39 (2H, n), 7.58-7.62 (2H, m, 8.11 (1H, s), 8,30
(s), 8.63 (s); LRVMB APCl mz 506 [M+H' WO
200511192840 PCT/ | B2005/ 000619 127 49 H NVR (400MHz,
CD30D) 6: 1:00- 19% -N 1.08 (6H, n), 2.0q (1H d),

WO BRYPIR0(11-1, n), 2.63-3.30 (7H, M), 3.40- BCTBB0LA619
n, 4.46-4.56 (1H, d), 4.6084.68 (11-1, n), 6.58-6.68
(2H, m, 6.80-6.90 (1 H n), 6.96-7.34 (7H, n), 8.08
(1 H s) 8.30 (s), 8.63 (p); LRVMs APCl mz 514

4H T O NVR ([ (7 9
il Hl\\lgl 311, ]s) . ?ﬁ%H fs‘g"”“z' 2‘?%%[8) gf’GH(i 04y 52%
60 (22 (33{- 45)7 1. {1LKBH, 1), 2@973.061(6*{

3. 47 :
0 1682 (TLL8). 603 638 ot i B d Pkt Ly
(s); LRVB AF' Ol iz ?éMgHUH gy beﬁoﬁ 'sfﬂ'vﬁ\ﬁ The

f oljl owi ng conpounds, t he genera or mu
bellow were prepared| 5305164 (@Hme ) SO i(hHI &), 8.89t hat

degcri bed for exanpl p [

rmﬁ erial was treat ece(\fjtﬁE% isej M$ ‘?Fﬁét'ﬁ@q ﬁ]gge
trifhydrof |l uoride at |r[ap¥R]*t enperature for 18-72hours.
offf O .+ HNC CHy_+ ~_ HN 'HI( 'F1 0

M

42 "H NMR (400MHz, CD,0OD) &: 1.05| 59%

,HN\/\/Q (3H, s), 1.13 (3H, s), 1.88-1.98 {2H,
m), 2.64-2.80 (4H, m), 2.89-3.00 (2H,
m), 3.38-3.46 (2H, m), 4.634.67 (1H,
m), 6.81 (1H, d), 6.98-7.08 (1H, m),
7.10-7.30 (5H, m), 7.30-7.40 (2H, m),
7.62-7.70 (2H, m), 8.08 (1H, s), 8.27
(s), 8.61 (s); LRMS APCI m/z 488
(M+H]"

43 H NMR (400MHz, CD3OD) & 1.06| 56%
@ (3H, s), 1.13 (3H, s), 2.71-3.04 (8H, | -

TN s), 4.50-4.80 (2H, m), 6.80 (1H, d),

6.96-7.06 (1H, m), 7.11-7.20 (4H, m),

7.31-7.42 (2H, m), 7.68-7.71 (2H, m),

8.06 (1H, d), 8.27 (s), 8.61 (s); LRMS

APCI m/z 488 [M+H]

Z 'H NMR (400MHz, CD,0D) &: 1.04 | 62%
oy S, U 1 @H, s) 1.1 3R, s), 270297 @ah,

m), 3.06 (2H, t), 3.71 (2H, t), 4.64-
4.68 (1H, m), 6.82-6.86 (1H, m), 7.00-
7.06 (1H, m), 7.19-7.38 (4H, m), 7.61-
7.64 (2H, m), 7.72 (1H, 1), 8.08 (1H,
s), 8.28 (s), 8.45 (1H, d), 8.63 (s):
LRMS APCl m/z 477 [M+H]"




No. 01 Data Yield WD 2005/ 092840 PCT/ | B20051000619
128 51 | H NVR (400MHz, CD30D) -& 1.04 81% (3H, s),
1.12 (3H, ' s), 2.24 (6H, s), 2.69-3.01 (6H M,

(2H, M, 4.62-4.66 (1 H n), 6.82p61/o8boksith61y
W g%"ézgg 7.10 (4H ), 7.84-7.37 (2H, . 7.60-7.70
(2H n), 8.09 (1 H s), 8.28 (s), 8.63 (s); LRVB APCI
mz 504 [MH 4 52 H NVR (400M&z, CDSOD) 6 1.04 79%

I' VV/QI_I o) 111 (2L ) 2 oa (ALl In-.nA
U/ =

4§ 01-3.08 ( >3, 'le‘%é“@BMHZ rrPDa@Qézé;l 1605 | 128%

d), Ogy-{0 2H,
3 Q‘?‘?‘28-7.4o ()4H, @Q )61'];?(@3'(%2?7?]360% g%’ 1H,
s)| 8.28 (s), 8.63 $|)) amamwm-i m), 23.340(3Hvk4), | 53

(ah s) " 2 34 (6H. 45458 5 709 SRO-G B @R o1

_l <
41 3. 43- 3. 49 4 83
21114 ? 6.95-6. 97 ( gﬁl@ %% 94'594')7732 (?md)!g.’sofi
7.83-7.41 (2H, n), 71.7638 (2H,78)( 2180-HP5 @HL ), BHS3) ,
8. 29 8. 63 0 NMVR
(400l\/l(—lz) CD30D) gs)l(t‘g\h@@ %Lﬁﬁ%@w“ﬁ@“ﬂl
(31, s), 2.27 (3H Dz gg@mz (6H, n), 3.54-3/60
(oW n) 4 62-4 65[(1H ) 2 (1H_d) 7 00

4B SONH TH NMR (400MHz CD,OD) & 1.13| 27%
\HN/\/Q/ (3H, s), 1.18 (3H, s), 2.75-3.06 (6H,

m). 3.62 (2H, t), 4.68-4.75 (1H, m),

6.85 (1H, d), 7.03 (1H, d), 7.37-7.45

(4H, m), 7.62-7.70 (2H, m), 7.80 (2H,

d), 8.12 (1H, s), 8.30 (s}, 8.64 (s);
LRMS APCI m/z 555 [M+H]"

47 - CO 'H NMR (400MHz, CD;0D) 5: 1.14-| 57%

~N 1.24 (6H, m), 2.80-3.06 (7H, m), 3.80-
3.84 {1H, bs), 3.93-3.97 (1H, bs),
4.55-4.59 (1H, bs), 4.68-4.73 (1H, m),
6.87 (1H, dd), 7.00-7.15 (3H, m),
7.20-7.30 (2H, m), 7.82-7.87 (1H, m),
8.09 (1H, s), 8.28 (s), 8.63 (s); LRMS
APCi miz 488 [M+H)"

48 i Z@ 'H NMR (400MHz, CD;OD) & 1.14 | 8%

(3H, s), 1.19 (3H, s), 1.74 (6H, s),
2.07 (3H, s), 2.15 (BH, s), 2.76-3.10
(4H, m), 4.56 (1H, bs), 4.64-4.72 (1H,
m), 6.84 (1H, d), 7.03 (1H, d), 7.31- |
7.39 (2H, m), 7.58-7.62 (2H, m), 8.11 |
(1H, s), 8.30 (s), 8.63 (s); LRMS APCI
m/z 506 [M+H]"
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(11-

4 (5H, m,
8 (1H s), 8 29 (
C030D) 8 1.
(4H, m, 3.
4. 64- 4. 68 (11 1,

7.34-7.48 (6H,

7.30-7.

38 (2H, m, 7.59- 7.67 (2H.
s), 8.62 (s); LRVvs APCI mz 5
| 2!
1.12 (

370

04 76%

62- 3. %éS

(3H, s),
(2H, n)
n, (11-1, 7.02 (11-
n, 7.62 (11H, s) 765767
(1H m, 7.80-7.84 (1H m)

m,

04

55 H NWR
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1,

8.18
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m z
3-(
hyd
nyl
com
138
38-
CD3

1, rtL772776
526 [

2R) -Q&éER) 2- Eﬁ

roxyethylami n
-2 met hyl propyl ]
pound Wwas prepar €
using a nethod
b0, as a brown gl
OD) S: 1.03 (31- 1
3.45 (2H, s), 4
6.85-6.87 (1 H,
s), 7.43 (1H, d
S APCI nmz 506 [

dH NMRY4COMHS, €D,0D)), 8 1

E8B ApHerh2 Of o) pR AR
0(f1|-l0frﬁj°¥2' 63 %i@(ﬂé} hv)d 3r4vsmbe

be nz The titl

o2H; cm tmeepct 5@L((1H o, ArEh.68t

aéy“(aﬁ 5804848, p R 636,

,m% 625?'6-(76311 (M, ni) 8@3& ﬂ@
) 87301@1).78£@ (MDLBW NﬁCl m123

A/Elif[ﬁéi 8.21 (s), 8.51 (s

nple 57:

AREf%e

@

Hz,
(4H,
(IBH,

OO

I
@yjeﬂ‘é

18- mﬁ ﬁgWa},@lﬂ)wqum
95 1hWr(6iﬁzrﬁ‘)eﬂy2"§-B&Qréﬁﬂd
m), 3.57-3.60 (2H. t), 4.63-4.71 (1H,
m), 6.71 (1H, d),6.82 (1H, d), 6.99-
7.09 (3H, m), 7.32-7.39 (2H, m), 7.61-

767 (2H, m), 8.08 (1H, s), 8.29 (s),

8.63 (s); LRMS APCI m/z 526 [M+H]"

1%

D

The following compounds, of the general formula shown below were prepared
using a method similar to that described for example 3. The appropriate starting
material was treated with 1-1.1eq of triethylamine trihydrofluoride at room

temperature for 18-72hours.

Examples 51 to 55

~ No.

Q1

Data

Yield




1 0 The title conpound was prepared fromthe product

of preparation 138, using a nethod simlar to that of
exanpl es 38-50, as a brown gl ass (35 ng, 31 %9 WO
%83%% 2840 PCT/ 1B20051000619 130 'H NMR (400MHz,

%: 1.00-1.05 (3H, m, . 2. 48-2.92 (11H’CWB20051000619

3.59 1H t), 3.73 (1 H, t', 4.54-4.65(3H, :
675718(1OH, m, 7.97 (s), 8.28 (d), 8.56 (d);

LRVS APCI nfz 502 [M+H) + The ability of the conmpounds

81 {he Tornul ) T P‘Fﬁcﬁw@ (Q@bﬁmz ID§ 5te| ggNss 81%

thefefore nmed ng smoot h nuscle re n may
det er ne6BHyr 8), ofl . 1h ¢3S fspcR.2F (BEY 88)2

n
S e CoctPLer, DB Bhl A0 % S B as T fm)S )

Gui pea-pi g trachea Mahegz_pgak“rp.; Ay, e 8Y-6084 ?ﬂz]
(47b-525g) are kill e hyXi at 1 on

exs anui nation from ﬁg&'éﬁﬁr@l e}, of.§1-dn37 {2, m)a hea

is [solated. Four pr 0 a d.fr pach
animal, starting the Issezp @-" Wﬁe@nga@E )bQIO%gN t he
larynx and taking 2. (Qm&@:ng(sn eRMSaAPER. mInesw ece
of trachea is opened gutting the cartil age

opppsite the tracheal [ M¥Hbscl e, then transverse

§ 1 oNs, o-4 CartTi H5 ry
rgs [ting stri ep g‘it\"%’ @9% aﬁ@ﬂ@@ae@ 1 nTgA’
orgﬁn Paths, ye Co1rt3:m kﬁr‘ﬁiids(.’ﬂ-l e§b il )3 t(hﬁ

upper a 'owel| carti ag bands. The strips are

equllibrated, uBtensMnddi-8488 @, mhii€3-3.66 (aH,

S0l | ndonet haci n 5o 2743 o M 3R, e
(Si gma G8520) and 10 moazeeo(m rof WM6-7.29 ¢26) m),

heated at 37C and ga>se2%e_¥\rnth 95% 0215% C02, bef or
applying an 20 initi 4PotdHh M) 481715 (2H, m),

preparations are all¢ gq% eQuigl 0
30- |45 m nutes, duri 1@11 % Biﬂg 863 (S)?Lﬁb“§
re- t ensi oned (to 19 Aﬂﬂlcm'zammwmﬁute i nterval

rges ||| teasion n rnnru-nlnnl nnrl rmnlfnrnd \/1
§Jr:'a dard i i

_ c { rAnSMR: (AO0MEiz,| 68:00)a5: 1.05 ] 96%

Fol [ o o op il gL DRSO T 2% GHBLL
are|subjected to 25 eRedt278a(2H,ira),d2.96i3104 g8hom)( EFS)
using the following paramelersy A9 64 437'$1H, m),
6.83 (1H, d), 6.95-6.97 (34, m), 7.02-
7.08 (1H, m), 7.33-7.41 (2K, m), 7.67-
7.73 (2H, m), 8.12 (1H, s), 8.29 (s),
8.6:.‘} (s); LRMS APCI m/z 504 [M+H]" |

5 | - =" |™H NMR (400MHz, CD,OD) &: 1.04| 86%
_ \HN,\/Q/ (3H, 5), 1.1 (3H, s), 2.27 (3H, s),
2.68-2.98 (6H, m), 3.54-3.60 (2H, m),
4.62-4.65 (1H, m), 6.82 (1H, d), 7.00-
7.14 (5H, m), 7.30-7.38 (2H, m), 7.59-
7.67 (2H, m), 8.08 (1H, s), 8.29 (s),
8.62 (s); LRMS APCI m/z 504 [M+H]"

o

J U) U7

D
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U7
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10

15

every 2 mnutes, 0.1 nms pulse width, 10 Hz and

just-maxi mal voltage (25 Volts) continuously

t hroughout the length of the experinent. EFS of

0 lionic cholinergic nerves in the t .
“%ﬁ'ﬁinggﬁgn nmonophasi ¢ cont,gctions of the S?}g?ﬁﬁﬁnsmmmu
muscl e and twitch height is recorded. The organ baths
are constantly 30 perfused with the above-described
Ltic pLOD

i wa(wommut@ma@mo@gn@&t | (71686

%20%/ OO%]@HZ g?ﬁ%g-ﬁrdgi% di ng
eﬁ\? '@rszts orqged, m} 7 O3 I(zaHt hen
cunul ative dosin | he

o) b B (1 e Shdars o

and started aga

reached for the washt ?g@e Rha

prot ocol for assessrr 155 mo(?jer?c% @fl c I762

Fol | owi ng equi |'i br at gwt@) EF&?tGFE(ﬂerns)taﬂerm
is ptopped and the preparations '

singl e dose of 300 nM} o‘i@i\)eﬁgpr-fng‘*((é"'gl%) ﬁ@s&ﬂ 0
estiabli sh a maxi mal f ig®i tdyon of
thel contractil e EFS résponsgﬁ] Iﬁ'ss?oggnr(e?‘\ Flsgetél)

t hen washed out over ERMMBIGNZLEQBT[M]BS 10

Eol |l ow Ag t ho_pri m Ag and—wash-out —r ecovery—a

standard curve to |sojprenal ine is carried out on all

Examplos (i 86pr endHi(dR bmw-aiaﬁprwa&wlw-%hm%mnyw-

RSBy RIBFORIEMZ i RIS, [ced < 15
meuﬂﬂﬁﬁ,d\ﬁ[ bAhzakmdend of the isoprenaline curve the
preparations are washed again for 40 m nutes before

Ol
comenci ng a 15 secong : her @ Soprenal i ne
(as internal contpel )~ Qetg g0 accordi ng
to the present in i on. .. ' responses are

expressed as g€rcént age inhi |t| on of the EFS
response. Data for""“l;aeta 2 agoni st are normalised by
expressi ng inhibitien as a percentage of the nmaxi nmal

JEEQ FEQJE'PHI"H% :grfkﬁérégﬁfrgb? Q%l g%ggpgopgnte[\b%r on' 158, using a

Metrendimilaverthaoof é»@‘rﬁl@s 138 §0) s besat gmssqeswﬁg 31 %)
ﬁ'b ound required to produce half naxi mal

MRt (40 QW&'@@QzQDhécém f3i d). 1.8¢ (@#‘bsﬁéﬁﬁ 56-2. % (4H m),

$IYTOH, O 4SS BRHE YR ERRE 72301 LB BHFOM 07 10726
€ M YIECEY, si),sm.mee(nal, une7.91 (d) 8 21 (s), 8.51 (s); LRMS APCI m/z
506 [M+H]"

Example 57: N-{5-{{1R)-2-((1R)-2-{3-{3+3,4-Dihydro-1 H—isoquinolin-ﬁ-yl)-s- :
oxopropyl}phenyl}-1-methylethylamino)-1-hydroxyethyl]-2-

- hydroxyphenyi}formamide

The title compound was prepared from the product of preparation 138,=usin'g a
method similar to that of examples 38-50, as a brown glass {35 mg, 31 %)
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Confirmation of beta-2 nediated functional activity 25
Beta-2 agoni st activity of test compounds is confirmed
using the protocol above, however, prior to

,constructl ng the curve to beta-2 agoni st acc .
WOHEMEPEERnt Ti nvention, thepreparations are PEPhfHosos o
pre-incubated (for a mni me of 45 minutes) with 300
nM I Cl 118551 (a sel ective 02 antagoni st) which

results in the case of a beta-2 nediated effect

Vel NMFAG00MHE, [GDOD) Biot 005t 05 GHOM A2 466285481 HeanoAs8 (1H,

ek b BEARLPRAARE PE B A7 o (U ] 72 tsp -2 49 80

(BP‘LFM‘QA%’GI%&MV M#H)'t he conpounds of the fornula
may al so be determ ned by the neasure of the

concentratl on of conpound according to the prese
i nverfihieoabiliygaf thed cammp@insisuet the fermula; Wﬂltoeﬂﬁ‘?te% potent 2

SR 8 Ptk T 5 SRR R ORI AT e by

tE Int Aird Of theCsmdot eff Bedh-20adreneryict rdoephdGtintilation on electncal
dose is used to construct a 10- p0| nt sem-|og

fiedd stimulatesheamiracien ofrguines piadrachesdyfiehal i ne (Si gne,
1-5627) was wused as a standard in every experinment

QF | wells on each plate. 10 Data was
Giiflot 2o 0N % | soprenal i ne response. Cell Culture CHO
M alei, rths'écm-lhlnﬁte@rr gineay pigse(d75-525g) nanenbiﬂatﬂ }byeﬁﬁ)zeasﬂh}giation

%}Iﬁcleelgﬁ%f uon460rg8(?\ @'qcr)rglﬁa&g%g gr rgntt}r%) 62 %blsglated Four

f@ﬁéfdﬂéﬁ@'ar@%btaﬁ%ﬁ'f}aﬁ'l S88Bafiidl] taningethe cﬁ%é@&ﬂoh immediately
Dul beccos MEM NUT M X F12 (G bco, 21331-020)

balow! thedanyoy amdttlakm@ %5 omt lenghioof trackea.ufhe piicgnef, trachea is

CEATER; by Bty 3 RertioR PPRPty bR TRC ks 30 e o Tansverse
sﬁtﬂz‘tjﬂhs pstaowmege ((iRgsWideP&Pa 3ut. ThE!rbsultieg etrie Bﬁ@ér&ﬁbns are

gi ve about 90 U confluency for testing. Assay
suspeodgd in 5yl ¢rgaa@rata@y§lnafcc@@fmacﬁmi' siied threualt terupper and

Ib%%cgrtﬁﬁf b?lllzdsasﬂi\@l d‘e @E’Nmtﬁ Qlfﬁx?lo%&,r’fgé%/gan)ynutes

COﬂtI‘O rena

@ iricifred Kigbs Mﬁ?erdbuﬂf’ére(@@ma KaBoTh eoaﬁﬂnhg SnuMfinddmethacin
11 well PBS. Cells
F Sigma 17378), 10 uM Guanethidine (Sigma G8520) and 10 uM Atenolol (Sigma
A7655), heated at 37°C and gassed with 95% 0./5% CO,, before applying an
initial tension of 1 g. The preparations are allowed to equilibrate for a further 30-
45 minutes, during which time they are re-tensioned (to 1 g) twice at 15-minute
intervals. Changes in tension are recorded and monitored via standard
isometric transducers coupled to a data-coliection system (custom-designed at

Pfizer). Following the ténsioning equilibration, the tissues are subjected to

_ electrical field stimulation (EFS) using the following parameters : 10 s trains

every 2 minutes, 0.1 ms pulse width, 10 Hz and just-maximal voltage (25 Volts)

. continuously throughout the length of the experiment. EFS of post-ganglionic

cholinergic nerves in the trachea results in monophasic contractions of the
smooth muscle and twitch height is recorded. The organ baths are constantly
perfused with the above-described Krebs Ringer buffer by means of a
peristaltic pump system (pump flow rate 7.5 ml / minute) throughout the
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were trypsinised (0.25% Si gma, T4049), washed with PBS

(G bco, 14040-174) and resuspended in stinulation

buf fer (NEN, SMP0O04B) to give 1x106 cells I nml 25

,{.Hﬂg npounds were incubated with 50 pl /000619
Wee 's%%sggol hour. Cells wgge then Iysed by fﬁ’re“ﬁéz'onsmo 1
addition of 100 pl / well detection buffer (NEN,

SMP004B) containing 0,18 NG 1 m 1251-cAMP ( NEN,

NEX- 130) and pl ates were incubated at room

expenpoenit with thy exdeptionesf wvheouasbetar2 aganigit aegording to the.

o, o odil Mn DA BN olBBg e b of e
chRliatRe sl @6 ke bath RAENSthrted Uaidin taftdr inakinalyrdsponse is

I mnute. Dose-response data was expressed as, %
rearheddomnihewasicoutypesiodind fitted using a four

paranmeter signoid fit. It has thus been found that the

ESRERRMAL ofltolA 18 bas AR R el hd dificady eSent

to 57

F@How?mgslquilib;z(tiaa té E.Fl fISP. E@ideeihtamdsmﬂm;wi& smwdvsland the

A conpound..o eneral .fqr a CH HO R1. . R2 O

PSRl eiiedh BT Caindleadss of 0o sebrenaling (Sisrma 15627)
I, . , - oy e .

G i 2 AR, re oo, in R o RILIRIEBF e toitactie EFS

redpansea Thedappreobidneds thenwashed Gt ¢ @4 2, pariod 6640 minutes.

) 4 Rs_wherein is,l or 2 and is,1l or .said .
FoBHIaaLE A8 ek st dgiveRy. ) tshdaid Euis fo isdBighatine
if2arried out on all tissues (Isoprenaline Curve 1) by means of cumulative,
bolus addition to the bath using haif 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 intemal 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
normalised by expressing inhibition as a percentage of the maximal inhibition
induced by isoprenaline in Curve 1. The ECs value for beta-2 agonist
according to the present invention refers to the concentration of compound
required to produce half maximal! effect. Data for beta-2 agonists according to
the present invention are then expressed as relative potency to isoprenaline
defined by the ratio (ECso beta-2 agonisty/(EC50 Isoprenaline).

Confirmation of beta-2 mié&diated functignal activity

Beta-2 agdnist activity of test compounds is confirmed using the protocol

above, I'iowever, 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 1C1 118551 (a selective B2 antagonist) which results in

the case of a beta-2 mediated effect in a rightward-shift of the test compound
dose response curve. '
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RRA # RNR and a group -NR -Q2-A wherein @ is a
Cl-A4 alkylene, Ris Hor C1-C4 alkyl and Ais

pyridyl, C3-Clo cycloal kyl, said cycl oal kyl being
optionally bridged by 135 one or nore carbo ,
WO opyr anyl . pi peridipyl, tetrahydrot hP%f)’&/@%{/ et
or agroup RBRA RER4 RRTR5 or RT R6 - R3, R, R5,

R and R7 are the sane or different and are sel ected
fromH Cl-Ca 5 alkyl, OR9, SR9, SORB, S02R9, hal o,

CO2 Ahcofding tEnofdrAilteSitiNEY RidDagSIBRPEEACY MitARe B2 receptor.
NHCOR7 and phenyl optionally substituted, with Jh to 3
of §he apmpeunds oéihe fasmuiatl) may glsarhe dstempingd By the megsure of

o e bR G 0 B, P
pratitee Rk Maximianeffést (EQs)dor the2 repeptar, 10 or, if

appropriate, their pharmaceutically acceptable salts
and/or isoners, tautomers, solvates or isotopic

] _ of, 2. A conmpound according to claim1
e 5 erei [ e di
1ERGI0 CatsS, Jatanyslihide) StObRTR! mbbiri s dluted to
reqLinédntdp dbsedn @ FLOMSGL. Fhieupp'daskeHiQusad tottanstract d 5040int
is a group R3 R4 R5 erein . . R5,
SOmdoR BN eveal 1Br4 dor DUy ISoRtensiBeq Sigae SRR WS
U0, 5% SRR InSians Seeln 59 BRI il ofgSth plate
Dataewgs expreissad ldsyodstrrenalineetespdssewi th 1 to 3 groups
sel ected from OR9, halo and Cl-C4 al kyl provi ded at

Clal? a:‘turze

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 Pharmaco! 33: 133-139 1988 CHOf{32) 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),
500 pg/ml geneticin (Sigma, G7034) and 10 ug/ml puromycin {Sigma, P8833).
Cells were seeded to give about 90 % confluency for testing.

Assay Method

25 pi / well each dose of compound was transferred into 2 cAMP- Flashplate®
(NEN, SMP004B), with 1% DMSO as basal controls and 100 nM Isoprenaline
as max controls. This was diluted 1:2 by the addition of 25 ul / well PBS. Cells .
were trypsinised (0.25% Sigma, T4049), washed with PBS (Gibco, 14040-174)

. and resuspended in stimulation buffer (NEN, SMP004B) to give 1x10° celis / ml

CHOWB2. Compounds were incubated with 50 pl / well cells for 1 hour. Cells

- were -then lysed by the addition of 100 pl / well detection buffer {(NEN,

SMP004B) containing 0.18 pCi / ml "?’l-cAMP (NEN, NEX-130) and plates were
incubated at room temperature for a further 2 hours. The amount of '*-cAMP

bound to the Flashplate® was quantified using a Topcount NXT (Packafd).



of RBto R are equal to H, wherein RO and R10 are the
sane or different and are selected fromH or C -Ca
al kyl. 5 4. A conpound according to claim3 wherein Q

"-NH Q2-A wherein Ais a group
“Jﬁﬂ"ﬁ‘é‘%&ﬁﬁr ein R3, R, R5, and R7 are the s?ﬁ%}%@@wmw
different and are sel ected f‘rom H OH, CH3, OCHS,

OCF3, OCH2-CH3, SCH3, N(CH3)2, N(C=0 CH3, C(=0) NH2,

10 COOCH3, SM2CH3. S2NH2, CN, hal o, CF3, and phenyl
nomidl @aahtiyg effietdricydet minutd) Odse-fedpdnse® mawwds expressed as.
oaccording to, Q|aII’H)1 V\hereln IS a group 4 R5
Reopeenafiae artviyandGiitads usipg sy qug p@wra?t%ﬁww it

substituted with OH 15 6. A conmpound according to

ItCthd ﬁ%@ fineft | ARk e

wiﬁhmaﬁ. . b%onp%%nﬁ?%%}l ﬂggtcgn@nyﬁgngﬁsgéﬁ mfé the

pleseot GwvehtiorithalQare dlustidied in ek@hibies 1 td 6A2alove show a B2
CH3 C(CB) r 6. A conpound according to

5 %ﬁ?%@%@?énw@ is -CH2-. 137 9. A conpound

according to claiml wherein Q@ is RBRA RBR4 R5 N

R5 Re wherein R3, R4, R5 and R8 are H 10. A conpound

according to any one of clains 1 to 9 wherein R is H
or C5-C4 5 alkyl and R2 is Cr-C4 al kyl .



11. A conpound according to claim10 wherein R is H
or CH3 and R2 is Hor CH3. 12. A conpound accordi ng
toclaiml1l to 11 wherein nis 0 or 1. 13. The

(R, R -stereoi somer of a compound according to any one
of claims 1 to 10 12. 14. A conpound according to any

one of claiml1l to 13 wherei
is in the meta position.

the (CH2)"- C(=0 Q@ group
A conpound according to

Tad

claim1 selected fromthe group consisting of 15
N-Benzyl - 2- (3-{2-[ (2R) - 2- ( 3- (or nyl am no- 4- hydr oxypheny
t)-2- hydroxyet hyt am no] - 2- net hyl propyl ) phenyl ) acet am
| dejaimg 3, 4-D

I metnyr benzyl )-2-(3-(2-[(2R)-2-(3-fornyl am no- 4- hydr ox

YOO i Y Ty "ol - 2- et hyl propyl 3 p

N-12- (4- Chl or ophenyl ) ethyl }-3-{2-[ (2R)-2-(3-fornyl am n
0- 4- hydroxypﬁh*_hyl -2 20

2 R-2- 3for ta m
1§h a) Q1( (1) v

3-1{2- [(2)-2 (3- Fornyl am no 4- hyd r oxygphe

nyl ) - 2-W¥dr oxyet hyl am i no] - 2- et hyl propyl ) - N- (2- nap
ht hal enc%ﬁidt hyl )be nzanide; 138 3{2-[(2

R) - 2- (3-G~onyl am no- 4- hydr oxyphenyl ) - 2- hyd

roxyet hyl am no} 2-

th t hyl b d
N PBb BROHbrG AL P ﬁ{iﬁf el o RS RPE 5 o ny
Iam no- 4- hyd roxyphenyl)- 2-hy
5 ox & ahy IRdrdre irjdePentxrilly lsplectey gmﬂnama:,em akyl;
N-[2-(2, 3-D et hyl phenyl )ethyl ]-3{2-[(2R)-2-(3-fornyl a
m N5 RyT/glrgxyphenyl) 2- hyd

roxye

am'no] - 2- met hyl pr opyl benzam de;

3-{2{(2R) - 2- (3- Fornyl am no- 4- hydr oxyphenyl ) - 2- hyd
{2{(2R) - err}/r y yphenyl) y

r ox {19 eaup -mcht

@@ hyl propyl ) - N-j 2- (4-hydro) cy- 2,

3- di met hyI phenyl ) et hyl ] be nzam de;
3-{2-[( 2 (R3- For nyl am no- 4- hyd roxyphenyl)-2-hyd

roxyethy o]-2 10

nmet hyl pro -N-[ 2- (4- met hoxyphenyl ) et hyl ] benzam de;
3-{n)) R EQr nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxy
et hylyg m r?bt hyi propyl ) - N- phenet hyl - benzam de;

10

wherein pis 1 or 2 and g is 1 or 2, said group being optionally bridged by one
carbon atom,

s"_o

and a group *-NR®-Q%-A wherein Q% is a C,-Cq alkylene, R® is H or C,-C, alkyl
and A is pyridyl, Ca-Co cycloalkyl, said cycloaiky! being optionally bridged by



N- Cycl oh

exyl methyt-3-{2-[(2R)-2-(3-fom yi am no- 4- hydr oxyphenyl
)-2- hyd roxyet hyl am i no] - 2- net hyl propyl ) be nzam de;
15

N{5- ((1R) -2{1, 1- Di net hyl - 2-[ 3-{ pi peri di ne-1-car bonyl)p
henyl ] et hyl am no}-1- hyd

roxyet hyi ) - 2- hydr oxyphenyl ]'350nnam de;

3-{2-[(2R) - 2- ( 3- For nyl am no- 4- hydr oxyphenyl ) - 2- hyd
roxyet hyI arri noj - 2- nethyl propyl)-N-[2-(3-trifl

uor omst LR y

e Pl FIEORAS st s mraigeyrany
r a¢\eedrbyp am no] -2 20

met hyl propyl ) - N- ( 3- phenyl propyl ) benzam de;

3{2-[(2R) - 2-(3-Fornyl 5am no-dzydr oxyphenyl ) - 2- hyd

roxyet hyl am .noj - 2- nB

et hyl propyl } R ndan- 2- y zam de; 3- {2 ((2

R) - 2:43 4- peenyl ) - 2- hyd

gfad/| an no

&- R42-
W BFORY - N (2- pyridi n\2-yl et hyl ) benzam i de; 25
3-{2- ((2R) - 2q£ 3- For nylgm noR&- hydr oxyphenyl ) - 2- hydr oxy

et hyl ami no] -2- mePhyl propyl }-N-[2-(4-s u
| f anoyl phenyl ) et hyl ] benzam de;
N(# R‘nrt IRPlaagi RTahe MRy 53me of BifféleARIndde2iledled Bofdi 1G4-C.

pr%l 1pghh§%9r }@:ﬁ’a@ﬁ%ﬂd’) hanN(.f@rF{B)Q( (,h%b?"b%‘?-]. SONR°R™,

R) eONKSR{%3 NRPR'HNHOOR' and phenyl optionally substituted with 1 to 3
H i soqui nol.i ne- 2- cag honyt) - phan -1,1- 30
diwgvmé‘s?*m‘ffamﬁ@ %'?%9%4%@%1) 2- hydr oxypheny! ] f
onnam de; 3{2 [ (2R) - 2- (3- For nyl am no- - hyd

r oxRE)Iaed}R § am ﬂngaohmyedlﬁfym:t andafe Belectet ﬂ'DnyIH pr £9-Cy4 alkyl

o st e fen 3R pdboriu i B e by K0T oy phe

n 0-2-hyd ro xyethyla mi n o]-2-
10rre°hyaf AP riptel)- q\e»r(nharmmmaw Bockptattlay satse aptioet ibgrhers,

%Q%dsogva 2 qfésn%?/ c vanatlo S ﬁhed? oxyphenyl ) - 2- hydr oxy

et hyl am i no} - 2-

me2hiy |°97“99Wq ageorging 40 RIAiM 4 wheminY’ Hy B raifewy MNE-RHA, wdarein

za
migg?’c"?‘ef“%’ﬁg LAY - 2- (3- (2R - 2{(2R) - 2- (3-fonnyl a

m no- 4- hydr oxyphenyl ) - 2-hydro) cyet hyl am no] propy) } ph

en;’vt&@gmpgmdjgccoqdl(xg %o claim (12vperein @ as a group *-NH-Q"-A, wherein
A nyl am no- 4- hydr oxyphenyl ) -2 hyd

srRo%%setgﬁ f@rm no] pr opyl ) phenyl ) acet yt am no [ net hyl } be

nzam de Ad ama nta
{ (2R) - 2- (3-fornyl am no- 4- hydr oxyp

henyl ) 10
hydr o Iaﬂgno]-z-nethylpropyi)benzanide;

wherein R®, R*, R®, R® and R7 are the same or different and are selected from
H, CyCs alkyi, OR?, SR® SOR® SO.R? halo, CN, CO;R® CF; OCF;,
SO.NRR'™, CONR®RY, NR'R', NKCOR'™ and phenyl optionally substituted



3-(2-[(2 R -2-(3-Fornyl am no-4-hyd roxyphenyt) - 2- hyd
roxyet hyl am no] - 2- net hyl propyl )-N-(2-hyd roxy-na

pht ha | eN-1-yl nmet hyl ) benzam de;

3-{2-[(2R) - 2- ( 3- For myt am no- 4- hydr oxyphenyi ) - 2- hydr oxy
et hyl am no] - 2- net hyl propyl }- N (4-hyd roxy-3, 5-d

i met hyl be nzyl ) benzam de; i?

3-{2-[(2R) - 2- (3-Fornyi ani n 3. hydr oxyphenyl ) - 2- hydr oxy
et hyl am no] -2- nethylp

ropyl } - N- (&ydr oxy- napht hal eN-2-yl met hyl ) benzam i de;

"@biﬁ% J %(iggp%( *%T%ﬂog ?g 1210, and Ca-Cy alicyl provided at least 2

Rty |t angy eual thkidr oxyet hyl ani no) 2- met hyl propyl } ben
za mde N-(34D|rnethylbenzyl) 2-(3-

SRR AR AR OB BT B or iy
osiSe For iyl am 1 na- - hydr oxyphenyl ) - 2- hydr oxyet hyl am

5 rzfglm.*b‘é E&EBQIYIJIC} aQbofditgH i UIiP % YMBRIY B 122 BRIV RAHQBYA | aediein

3-A B § g@mp- 2- ( 3- For nyl am no- 4- hydr oxyphenyl ) - 2- hydr oxy
et hyl am no] - 2-

met high pr opyga} - N- (4" - hydr oxybi phenyl - 4-yl met hyl ) benzanmi
de ; %5

N- Adang n-1-yl-2-(3-((2R)-2-[(2R)-2- (3-fonryl am no-4
- hyd YRy - 2- hydroxyet hyl am no]p ropyl } phe
nyfF)acetam de; N-[5-(2-{2-]
3-(10-/Aza\tricycio[6.3.1.0" 2, 7"]dodeca-2(7), 3,
5-triggne- 1®® car bonyl ) phenyl ]-1, 1-di et hyl et hyl ami no) -
1- hydr oxyet hyI) 2- hydroxyphenyl]- formam de; 30

2 ReeoBL s B o A o et ped SRS Fom
r OMYOHD ybc?br;yo 023 fUd:Digeeifam non,@HgarN(C =0)CHs, C)( (Z))NHg,

qu@@@@'! ci;&ﬁ? - For

Hz, CN, halo, CF;, and phenyl opttonale substituted

rreﬁ,mybm_opyl }phenyl ) -acet yl am no] net hyl } benzoi c acid
nmet hyl ester,

2-(3-((2R) -2-[ (2R).- 2- ( 3-Fo | ami po- 4- hyd
¢ oy RGN 4RGP HIEA 1 & Grotp
nmet hyl propyl ) phenyl )-N-(4-trifl uoromet hoxy-benzyl)acet
amde? 5 R¢
N- ( 2- Ghl oy/o- 4- hydr oxybenzyl ) -N-ethyl - 2- (3-((2R) -2-[ (2R
)-2-(3 nmyl am no- 4-

o v+R? 2- hydr oxyet hyI am no] - 2- net hyl pr opyOphen

pasyde; N (2-Chl oro-4-hydroxybenzyl)-2-(3
{(2R) 72-[ (¥R) - 2- (3-fornyl am no-4- hydroxyphe

nyl ) -RZ- hyd F?'oxyet hyl ami

no) - 2- met hyl propyl } - phenyl )acetam de; 2-(34(2 R -2-]

(2wRereftt s SRTWR7AOH SFreni%dndinddhid alY. D -2

15 6. A compound according to claim 1 wherein A is naphthyl optionally
susbstituted with OH.

7. A compound according to any one of claims 1 to 6 wherein Q° is -CH,-, -
(CHz)z-, -(CH;);-. -CHz—C(CHg)z- or -C(CHs)z-.

8. A compound according to claim 7 wherein Q7 is -CHy-.



10

hydr oxyet hyl am no] pr opyl } phenyl ) - N- (4- hydr oxy- 3, 5-di ne

t hyl benzyl )acetam de; 2-(3-{(2

R) - 2-[ (2R) - 2- ( 3- For nyl am no- 4- hyd r oxyphenyl) - 2-

hydr oxyet hyl am no) propyl } phenyl ) - N- (2- hydr oxynapht hal e

n-1- yl nmet hyl)acetam de;

N- ( 5- Chl or o- 2- hydr oxybenzyl'3% 2- (3-{ (2R) - 2-[ (2R) - 2- (3- f

ormyla mno-4- 15

hydr oxyphenyl ) - 2- hydroxyethylanIno)propyI}phenyI) acet a

msﬂ?« J}hzﬁ&nd%c%rdﬁdibcﬁzrﬁQwﬁwdﬁéiﬂdQ%ybe nzyl)-2-(3-((2
T R)-2-(3-fornyla mino-4- hydroxyphe

nyI) 2- hydroxyethylanIno)propyI phenyl ) acet am de;

n- 2-

2-¢3: (2R) (ZF?SCZ ( RS
nmyl an\no- A- hyd ké)xyphenyl) 2 hyd!roxyel hyl am no]
propyl ) phenyl )N (4' s hydr oxybi pthyI 4-yl met hyl ) acet am
de; N (4-Cya no-b

en%)eégﬁgg;d ;6@ Ry afe 43- f or nyl ami no- 4- hyd roxyph

hyl 2- hyl I h 5
L S CaTID AR ACCOTIRA AY TEIRS EIBT B SRSADIF -8 Hi g dr-Co
50Xx:ﬁw}mha=m.9el CGangit hy

| propyl } - phenyl) - N-(4- et hanesu i f

on I - benz 8Z{V‘_gcet a Slgo ﬁ'g'r"tﬂ“ &g%&&%@ ﬁ%%?'gmranr?él % H or

rret;hyl pr opyl }- phenyl )-N-(4-nmethyl sul fa
nyl - benzyl ) -acetam de: 2-(3-{2-[(2

) 184 Bomaaind APoRind g Mt PIORNGRE P8l 1.

met hyl propyl ) - phenyl )-N-(4-trifl uoronethyt-benzyl)-ace
t and.dehe (RRR}-StefdbisdnddR)of 3-cofhpeond Bytaringrto-ady lopd of claims 1 to
1d’ 0)|< phenyl)-2-hyd roxyethyl am no] -2- net hyl propyl } phe
-N-- (4' - hydr oxy- bi phenyl - 4-yl net hyl ) acet am i de;
141

N- 12- { Scoghriosind - accoydingtoy ame ape Jof elaiml 1 18-132whe¢2R) the- (C8i2).-
-f I -
r ogwq?ﬁ %é g¥grg§/tgtpﬁ§llng% noj - 2- met hyt propyl ) - benza
m de;
3= F d ph h
&y KK 9*1& %%?cc&:rdrﬂ(g l'ﬂ'rntf)'g r o Iq_r?eun ccﬁvastmg gf
15 oMﬂberﬂyﬁh—ﬁ-{ﬂ[@Rbret(h-ydrm’ymoﬂﬁGmh?dxoxﬁphenyt) -2-

ot Rk ETing] henyl ) - 2- hyd
et hi‘l”hﬁ’f%‘@’ﬁ’s&?ﬁ@ Pffpvf)phenﬂi'acep’%’ugeeny ) - 2- hydr oxy
2- M3h4fﬂrrme¢w1heﬁm})2-9'{ﬁﬁd2m)4mqpyhgIathxmont-avdrd:egphenyl)-z-

o S Kool 2 et P SEPRSEIRE] or) 2. (3. 1 or my
I am-[ﬁdﬂchlorophenyl)ethyl] 34{2-[(2R)-2-(3-formylamino-4-hydroxyphenyl)-2-
20 hydroxyethylamino]-2-methylpropyl}benzamide;
N-[2-(2-Chlorophenyl)ethyl)-3-{2-{(2R)-2-(3-formylamino—-4-hydroxyphenyl)-2-
hydroxyethylamino]-2-methylpropyl}benzamide;
3+4{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino}-2-
methylpropyl}-N-(2-naphthalen-1-ylethyl)benzamide,



hydr oxyphenyl ) - 2- hyd
r oxyet hyl am no) pr opyl phenyl ) acet am de;
N-[ 2- (5- Chl or 0- 2- hydr oxyphenyl ) -et hyl }-3-{2-[ (2R) - 2- (3
.fornylamino-4 10

. hydroxyphenyl ) - 2- hydr oxyet hyl am no] - 2- met hyl propyt) ben
zam de;
3-{2-[ (2R) - 2- ( 3- For nyl am né3%.- hydr oxyphenyl ) - 2- hyd
roxyet hyl am no) - propyl)-N- [2-(4-hyd
roxyphenyl ) - 2- net hyl propyl ] - benza m de;
2- ) edgtsming-2nyd
roégz{l%ﬁs Qf&gn%%mg%nﬁg?ﬁmyar 0 yI }pﬂgﬂyg% ?M tr a@
hymeﬂlwmopﬁb&lr[a-(ﬁ-mtwlpm Irenzawda.
N-
N foﬁg?gsg@g,} i}ffrﬂér&{)ié@?ﬁ%)((zﬁ) 233 ¥GriyrRhing-alidk SybRefdy)

2- yshydmxyethipiadmo s ibinethyipeopylibenzapyde; phenyl ) acet ani de;
ﬂ] Slélgg-ai{agfaHq]{l_uﬂp‘a)@%@yﬁ]&&!y@}gg:[({zﬁ')-[2?(S-Qg’rmdﬁrIa%lﬁxglr-ﬁfd}oxyphenyl)-
Loﬂy{yhrdiﬁéﬂﬁb}anﬁ?cga -metigigiylyibenaanida: hydr oxyet hyl ] - 2-

N SR o yand .
Or MBtIRIHopyIRN- [Izy(drrqmbxy-z 3-dimethylphenyl)ethyllbenzamide;

R Sl MR e AR R R L

10 hﬁfe@l@ilprogﬂ%hl .[2- (4-methoxy heny[)ethyf]benzamlde
28 ), 3p rnyl am no hdroxn[:') enyl)
2- r{?dé&ﬁ@%ﬁ%rg}“l%pw hydroxyphenyl) -2- hydroxyethyla ino}-

pr Wi%,}i%gpudn)_p%r{eﬂnﬁﬁgﬁ%d@ 5-di net hyl benzyl ) acet am

or a pharmaceutically acceptable salt or
Somgy@olﬁwmpyl I£2-1(2R)-2-(3-formylamino-4-hydroxyphenyl)-2-

2 (oA RalrRz-rol iy, -y oxyphenyi ) -2-

15pr Weﬂ/et hi“ﬂ J-Rmethvirdd3-¢aiperisine: hraarsrogiphenyllethylamino}-1-
'ﬂ?&%}k{;&g@?}%&?@rﬁmﬁeo@”%gmgut| cal ly acceptabl e

2 @:-3{2{[(m)2-(1_3-fvemmlal_ainpal-mrwpmﬁyh@ ydngxyethvarion)?-) - 2
pro wg{@%ﬂ Q&S ﬂhﬁ]ﬁbﬁ‘?g‘%mﬁe% th)y[]b%'lza ?hyl ) acet am

i dé-{2d(2fa %E&anmammoaa hydraxyphentyiid-eydrokyetiyarsioblat e
h
24, F‘E&ﬁﬂpﬁﬁ%"" RISMRIeRKIPFIZEMIdE: oy - 2- (3-f or nyl ami n

o BBy (RFpar B Eophyamino-4- hydroxyphenyl)—z-hydroxye_thylamino]-z-
ondiSiRgE v AJaR 2L BeBRIE: Sa T of <ol vat e t her oo
21 3-{R-[(dFaF 2vess Editrhyt Avnino ORI b typ REnyD BNy d rokyRghyldmine Rt
ety AP by RNBO BB R s 1 1o 20 or o
2P h a3 {2e( (R 2-(BF bynyaraptal)deosphénydr2-Badrbxgthylgthino)-2-
t henﬁe“atRIrlbrOpyl}-N-tz-(&suIfamoyIphenyl)ethyl]benzamide:
N-(4-Dimethylaminobenzyl}-2-(3-{(2R)-2-{{2R)-2-(3-formylamino-4-
hydroxyphenyl)-2-hydroxyethylamino]propyl}phenyl)acetamide;
~ N-[5-(2{(1R)-2-[3-(3.4-Dihydro-1H-isoquinoline-2-carbony!)-phenyl}-1,1-
30 dimethyl-ethylamino}-1-hydroxyethyl)-2-hydroxyphenyljformamide;
3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino]-2-
methylpropyl}-N-(4'-hydroxybiphenyl-3-yimethyl}benzamide



22. A conpound of the fornula (1) as described in any
one of clains 1 to 20 or a pharmaceutically
acceptable salt, derived formor conposition thereof,
for use as a nedicanent. 10 23. The use of a conpound
of the formula (1) as described in any one of clains
1to 20 or of a pharnaceutlgﬁlly acceptabl e salt,
derived form or conp03|t|oﬁ t hereof, for the
manufacture of a drug for the treatnment of diseases,

di sorders, and conditions selected fromthe group

R o AR VB SRSy iRt o

mendtbylpopl B-oERd 4shydroxy2:5-dimethyinfenyiethyllbgnzamideopi ¢

R T T L S G e

e&ﬁ&ﬁ?lbtﬂpy@&ﬂqﬁrhyﬂt‘w -Zamethyiphenylethyliserzamige:.hma

SRR 8 i am BB fnen

ast-h ﬁjetwmﬂﬁﬁa\prwyl}aﬁbnynammaar cause non- atopi c

th b hi t th th
BB S FRAy SEpin SN RSO s i,
cqhytésr@yézwﬁﬂwﬁqﬁmaﬁmmyl)mmhbmmyl}asntmxde

f f
M e o e RSO M VI .
101 wd%ﬁeﬂay&%hﬁﬁ]m-mmﬁapy BéRdsmige/ndr ome and

br onchi ol ronic or a

br %nﬁ%ﬂ%Bbéﬁfpﬁﬂwé'ﬁm%himpﬂplﬁ%\f%%mq’QW%M?‘F“%] 2hay's
g i R T e A
et 3-63-taf)-2 oaaxtmg@-ﬂebv@oxmhewz hwpweﬂaﬂammo} -2-
b t hat
e e chronic
15143{2 [I2Bng(anlfsﬁwiamtrm-ﬁbﬂn%nmheeﬂl-%ﬁwowﬁwa@m}é
gmq, Kigs ch
br@%ﬁﬂ@ﬁpﬂ-ﬁﬁ?ﬁ@dr&fﬁ@ht ylserm"?)‘rgﬁp%bés}%hea asgoz:loglt gd
or Nr(3:6-Risbloc-2hydyonyienz@ERER - (@BPR (3-frmylagnino-4-

B T e
( ARED$)4 Dienedinydweraryl)-2-(342- [@m%dowmuno-ne‘mwwhyﬂyi) -2-
20::gﬁ?ﬁﬁ%mvléﬁn%m‘%pﬁé%&m&w and ai rways di sease
3-{2-{(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}N-{2-(4-hydroxyphenyl)-2-methylpropyl]benzamide;
34{2-[(2R}-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropy!}-N-(4'-hydroxybiphenyl-4-yimethylibenzamide;

25 N-Adamantan-1-yl-2-(3-{(2R)-2{(2R)-2-(3-formylamino-4-hydroxyphenyl}-2-
hydroxyethylamino]propyl}phenyl)acetamide;
N-[5-(2-{2-[3-(10-Aza-tricyclo[6.3.1 .0‘2,7"]dodeca-2(7),3,‘5-tn'ene-1 0-
carbonyl)phenyl]-1,1-dimethylethylamino}-1-hydroxyethyl)-2-hydroxyphenyl)-
formamide; .

30 2-(34(2R)-2-[(2R)-2~(3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylamino]propyl}phenyl)-N-(4"-hydroxybiphenyl-3-yimethyl)acetamide;



associ ated wth pul nonary hypertension, bronchitis of
what ever type, etiology, or pathogenesis, in
particular bronchitis that is a nenber selected from
t he group consisting of. acute 10 bronchitis, acute
_ taryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, crou[)‘% bronchitis, dry
bronchitis, infectious mati c bronchltls
productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicul ar bronchitis,
ac‘y_gg ( ?RPE-% Fonﬂﬁamﬁ@ﬁiﬁr&ﬁpﬁ&hﬁ) %y%iﬁeﬁNﬁémlno] -2-
eti o R’at hogenesi s, articul ar
brmntbmlpéznyaahwt)f?&ﬁ jamipOITEbPE R 8E e RFtEFic
gr?gﬁ{(ﬁﬁfﬁ—'[ irh SqfoerMleﬁBuJh?dWﬁlﬁg@-@rﬁ@hﬁwethylammo]-z-
sac ated bronchi ectasis, fuSiform_ Dbronchiectasis
ca:pBlhbfbrquBPWr@ﬂ-ﬁ@#gfowmw@%m}?@m%?%s| s, dry
br@rgf @hf‘o%ﬁsﬁc}@r eﬁﬁg -giﬂgﬂﬁ-{@-ﬁ@ﬁ? hHM?ﬁfonﬁgﬂarﬁﬁlM

ation ccordi ng to any one of

cl wdmymhemﬂ)zbhwlmwetlmlmmo}mamémppﬂ}pag@wﬂ@?m!de

S Mg sy roBlarBberah AEYUSRLETER 2o Rt 4 © &
( biydrexybemyle2-bydnoxgetiotaning]- zmmpropwbpummgcetamtde
LTE4,
i SPARERE AR E oy iino-sdyalolinerde- | =2 (Fh
1 OanhmmeﬁwmI@dmr@wpmwi}d%whmmm@ﬁd-ma@ahewl)acetamlde
doednieR 2 R R BB 250 o
anhgxgoxyeﬂtﬁammoprdpyﬂthmdﬂ{ﬁ bydrgeyriaphthaled-{-f ) PDE
i nhj bi t e.q. PDE3, PDE4 and PDES inhibitors, 144
(gy'mﬁﬂyﬁﬁﬁé}ﬁm‘ ., (h) Sodium crompgtycate, (1) COX
I NRLBICHEB-DRYdioAdRN2E)-BLI{(2R)-21NE RS- @dbinvgarhio-~4L or

Fia Mo oo n-eu L

agALBF-DiRABAS 2 My d foxy e Hz@RPeB (2R K 2 R)-2 83-formylamino-4-
hydroxyphenyl)-2-hydroxyethylamino]propyl}phenyl}acetamide;
2-(3-{(2R)-2-[(2R)-2-{3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylaminolpropyl}phenyl}-N-(8-hydroxynaphthalen-2-

20 ylmethyl)acetamide;
2-(3{(2R)-2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylamino]propyl}phenyl)-N-(4'-hydroxybiphenyl-4-yimethyl}acetamide;
N-{4-Cyano-benzyl)-2-(3-{2-[(2R)-2-(3-formylamino4-hydroxyphenyl)-2-
hydroxyethylamino]-2-methylpropyi}-phenyl}-acetamide;

25 2-(34{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}-phenyl}-N-(4-methanesulfonyl-benzyl)-acetamide;
2-(3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino]-2-
methylpropyl}-phenyl}-N-(4-methylsulfanyl-benzyl)-acetamide;
2-(34{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino)-2-

30 methylpropyl}-phenyl)-N-(4-trifluoromethyl-benzyl)-acetamide;
2-(34{2-{(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]-2-
methylpropyl}phenyl)}-N-(4"-hydroxy-biphenyl-4-ylmethyl)acetamide;



(1) Anti-tunor necrosis factor (anti-TNF-a) agents,
(m Adhesi on nol ecul e inhibitors including VLA
antagonists. (n) Kinin-B, - and B2 -receptor

ant agoni sts, 10 (0) I mrunosuppressi ve agents,

(p)
Inhibitors of matrix netatl oproteases (MWs), (q)
Tachyki nin NK1, NK2 and NK3 receptor antagonists,

(r)

El astase inhibitors. (s) Addhosine Al a receptor
agoni sts, 15 (t) Inhibitors of urokinase, (u)
Conmpounds that act on dopam ne receptors, e.g. D2
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3-{2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino]-propyl}-N-
[2-{4-hydroxyphenyl)-2-methylpropyl]-benzamide;
N-(2-Chloro-4-hydroxybenzyl)-2-(3-{(2R)-2-[(2R)-{2R)-2-(3-formylamino-4-
hydroxyphenyl)-2-hydroxyethylaminojpropyl}phenyl)acetamide;
N-[2-(5-Chioro-2-hydroxyphenyl)-ethyi}-3-{2-[(2R}-2-(3-formylamino-4-
hydroxyphenyl)-2-hydroxyethylamino]-2-methylpropylibenzamide;
342-{(2R)-2-(3-Formylamino-4-hydroxyphenyl}-2-hydroxyethylamino)-propylN-
[2-{4-hydroxyphenyl)}-2-methylpropyl}-benzamide;
2-(3-{2-{(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-hydroxyethylamino}-2-
methylpropyl}phenyl)-N-(tetrahydro-thiopyran-4-yl)acetamide;
N-(5-Chloro-2-hydroxybenzyl)-2-{3-{2{(2R)-2-(3-formylamino-4-hydroxyphenyl)-
2-hydroxyethylamino}-2-methyl/propyl}phenyljacetamide; and,
N-{S-[(1R)-2-{(1R)-24{3-{3-(3.4-Dihydro-1H-isoquinolin-2-yl}-3-
oxopropyllphenyl}-1-methylethylamino)-1-hydroxyethyl]-2-
hydroxyphenyl}formamide.

16. N-(5-Chloro-2-hydroxybenzyl)-2-(3-{(2R)-2-[(2R)-2-(3-formylamino-4-
hydroxy phenyl}-2-hydroxyethylamino]propyl}phenylacetamide or a

‘pharmaceutically acceptable salt or solvate thereof.

17. 2-(3-{(2R)-2-[(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-
hydroxyethylamino] propyl}phenyl)-N-(4-hydroxy-3,5-dimethylbenzylacetamide
or a pharmaceuticaily acceptabie salt or solvate thereof.

18. 2-(3{(2R})-2-[{2R)-2-(3-F ormylamino-4-hydroxyphenyi)-2-
hydroxyethylamino] propyf}phenyl}-N-(6-hydroxynaphthalen-2-
ylmethyl)acetamide or a pharmaceutically acceptable salt or solvate thereof.

19. 2-(3-{(2R)-2-{(2R)-2-(3-Formylamino-4-hydroxyphenyl)-2-

hydroxyethylamino] propyl}phenyl)-N-(4'-hydroxybiphenyl-4-yimethyl)acetamide
or a pharmaceutically acceptable sait or solvate thereof.
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20. N-{2-(4-Chloraphenyl)ethyl]-3-{2-[(2R)-2-(3-formylamino-4-hydroxyphenyl)-
2-hydroxyethylaminol-2-methylpropyljbenzamide or a pharmaceutically

acceptable salt or solvate thereof.

21. A pharmaceutical composition comprising at least an effective amount of a
compound of the formula (1) as described in any one of claims 1 to 20 or a
pharmaceutically acceptable salt or derived form thereof.

22. 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
as a medicament.

23. 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 for 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, extrinsic 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, cotld air induced asthma, occupational asthma, infective asthma
caused by bactenal, fungal, protozoa!, or viral infection, non-allergic
asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,

» chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,

* 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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eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema 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,

« bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute taryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
asthmatic bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis,

« acute lung injury,

» bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric  bronchiectasis, sacculated  bronchiectasis,  fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis.

24. 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 5-lipoxygenase activating protein
(FLAP) antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB., LTC,,
LTO,, and LTE,,

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

{(d) ay- and ap-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,
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{g) Theophylline,

(h) Sodium cromoglycate,

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

{i} Oral and inhaled glucocorticosteroids,

(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,

{n) Kinin-B, - and B; -receptor antagonists,

(o) Immunosuppressive agents,

{p) inhibitors of matrix metatloproteases (MMPs),

(q) Tachykinin NK;, NKz and NKj; receplor antagonists,

() 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,

(wymodulators of cytokine signalling pathyways such as p38 MAP kinase or
syk kinase,

(x} Agents that can be classed as mucolytics or anti-tussive,

{y)} Antibiotics,

(z) HDAC inhibitors, and,

(aa) P13 kinase inhibitors,



