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FOR THE TREATMENT OF DI SEASES This i nvention rel ates

wo e00RBomgoNi sts of general formula: OH O JI NedT/(B4065/000640
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RLR I ~~2~ QHO (1) HOin which R, R2, n and QL
have the neanings indicated below, 5 and to processes
for the preparation of, internediates used in the

preparation of, conpositions containing and the uses
of , such derlvatlves AdrenoceptoTrs ar e man‘oerls,)I of tgg

adr enocept or subfamly is itself divi ded into the a

composHIE diveionidiabs b b2 3gBuBH ot BRert iRy, 5,
and 03. These receptors exhibit differential

expression Qatterns in tissues of various systens and
or gans of pmmals. 02 adrenerglc (132) receptors are

mai nl ’ ‘ nmuscl e ceNl s (e.qg.
vasc bronchf & , (eH )nt estgnal snoot h
ete wher eaR! 1IR3 atkenergic receptors are mainly

gﬂéressed in fat tissues (therefore 133 &foni sts coul d
ﬂg{'ntlally be useful in the treatnent of obesity
and abetes) and 131 adrenergic receptors are mainly

expressed in cardiac tissues (therefore RL agonists

AR Y R GG R B R e b8 idts b s nave

been extensively reviewed in the literature (for

ragidetoe proresses Far thespreBadatioAnes linterrBdib®dy usdd in the pieparation
17S-26S and Bryan, S. A et al, Expert Opinion on

iofh/eamPgsitioas sPniginigg anddbe usss of, wmem)a e
therefore only a brief summary w Il be included here

bl | BEYBBPBARRT0 25 aefors i KR ArGE; GEBofin Yoliee eceptor

aoper-famitpt Thensdrenbbeptohydubfaraily ds afsefedividedt into the o« and B
subfamilies with the B sub-family being composed of at least 3 receptor sub-
types: B1, B2 and B3. These receptors exhibit differential expression patterns in
tissues of various systems and organs of mammals. B2 adrenergic (B2)
receptors are mainly expressed in smooth muscle cells (e.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas B3 adrenergic
receptors are mainly expressed in fat tissues (therefore B3 agonists could
potentially be useful in the treatment of obesity and diabetes) and P1

adrenergic receptors are mainly expressed in cardiac tissues (therefore B1

agonists are mainly used as cardiac stimulants).

The pathophysiology and treatments of airway diseases have been
extensively reviewed in the literature (for reference see Barnes, P.J. Chest,
1997, 111:2, pp 17S-26S and Bryan, S.A. et al, Expert Opinion on
investigational drugs, 2000, 9:1, pp25-42) and therefore only a brief summary
will be included here to provide some background information.
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chol i nergi cs and 02 agoni sts constitute drug cl asses
that are currently used to treat allergic and

woeosabd2er gi ¢ ai rways di seases such as ast hma PODIB2005/000640

chronic obstructive airways di sease (COPD). Treatnent
gui delines for these diseases 5 include both short and
| ong acting inhaled 02 agonists. Short acting, rapid

onset 02 agonists, are used for "rescue" ) )
br onc@'dW%ﬂ'Qﬁﬁter\%gﬁ egbti-legkpitenes, ntheophilinepr gemanes, anti-

BYHUBES 4 b2 'o P EEniets BRTRRAAT AN SrE Ay usea
adatafleryit aind namatenic aivais de¥asoioi¢h resastintelahd. chronic
which results in relaxation and 10 hen

ce
pbsliestive ainvayh disprss, (CLIPPYnLisatmant awidales frsthesgdiseases

TR S T o
ddoHits areafied fIotddttie” rafotddnhtibn, ANRETeas! fIHG-ASting forms

i stam ne and endot helins. Because 132 receptors are
povidel sustairiesk relielardiare used aaimaioienange theyepyst s may
al so affect other types of cells that play a role in

thmp. F 5.. I i b ) ted t t
2 on Brandliadiangh T seciated Sa  S50HRET Gt i B2 adgnoceptor
Eﬁﬁre&@é&aéﬁ Afwdf ARFIHIR ORRIsEleC tBlis, SWRithaR&8its "RY rdiSxation and

ow 132 agoni st’s bl ock the bronchoconstriction
haoce ebramghadilatiope nEhugx eésciferctnd| citagorists, p2 agonists can

Furthermore, 132 agoni sts .inhibit cholinergic i )
RERYEBE PRsTe e he Fliedts af AlbronshocRRRIrcen tybstances, including
(XS or TR SOOI, A, ropiaganding, nistamine and
eadothietins.bBecawesst pBIrecbpibrs lane sBAvidelyr distribedd irs tiee @irway, B2
al so exB{ essed ip other organs_and tissues and thus 02

agonist navsalen aiteqtiiber duies phealls thatrrlap @ salprin a?thma. For
%g%@pfé q0 hagad’eetﬁa?éeﬁogtggp Hl?;f %néoga?di&strﬂ%yis{%&tﬁiﬁ%{iﬁas&cells. The

di seases su imte

inhébitien \sfuthes yslease o BRBAdHoZohStBlor SUbXERTddsY thdiedel how B2
failure, depression, 25 inflammtory and allergi ¢ skin

ageristseblock dar bsenchocpnsirictien anduceddn allergepsisexsrcise and cold
SRR AY 2 BB It RSB By ABgea M S human
afﬂ\ﬁa?,_enhicﬁ danGresat irtred UdewRiHRline faitIRMeY DréRcRitRsfriction.
are limted in their use due to their low selectivity

or adverse side-effects driven by high systemc
exposlir eadditiomelionitye gibwaysli dlt ddst blsoudieeacteistablished3that p2

g %ﬁgég@g tq%%lgé%%zgggﬁgg%%tggr ct)rrg];%ngi arlr\ll? ytiSSSl\.{\gS and thus B2
agonists, such as those described in the present invention, may have
application in the treatment of other diseases such as, but not limited 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, particularly in gastric and peptic ulceration.

However, numerous 2 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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(rmuscl e trenor, tachycardia, palpitations,
restl essness). Therefore there is a need for inproved

wag®sngo2sn this class. Accordingly, there is se@1/iB2805/000640

need for novel 02 agonists 3hat would have an
appropriate pharnacol ogical profile, for exanple in
terms of potency, sel ect i vi ty, 5 duration of action

?ﬁg/sg rﬁr har nafqﬁ%( tigi,nls:e (S;eﬁfiﬁg}\glggkc Igé;e)f(grpsthere is a
ﬁBe@Géﬂrﬁ?pﬂro@é&a@@HtsﬁRQﬂi%%ia”s% 131 disclose a process

for the preparation of conpounds of formula (Xl): Rl
Z R N\ R4 RO :>c:: 10 These compounds are
di scl Acedrcﬁ@glanﬂiewisestillteynaemjfmdvedﬁakagdmstaglmttwould have an

gﬁ\é'g{p?m BE@F 'Qag?{];)si%g .%iVi %%ﬁxgsr#@?rhglrﬁpzs %Sgtle%?:)?,sselectmty,

f-dotibi Bngff él'gﬂ@')a"cbﬁ?}zn &EOP mﬁé;fﬁeg rhifﬁﬁzc?ntext, the

gufdidt o

EP0236624 di scl oses conpounds” o

RiedRht ireXtiGhiCeate HoveY B2 agaBist¥) 2005/ 090287
PCT/ 1 B2005/ 000640 4 havi ng anti-obesity and/ or

BH havybH B SRRt 8 ofbidests eroasss Favim pigmaration of

E6hpbaRdS Of FaHmAYRE: of general formula (1): OH O \
N CH I Kk,

R' 0z RE
R? N R?
RM
R3 R5 R10 Rs
R4 R
These compounds are disclosed as anti-obesity and anti-diabetic agents having

specific B3 activity.

US5,561,142 discloses selective B3 agonists of formula

OH R*
RZ
CHCHZN—|~(X)m T—SOQ(CHZ),—R7
(R, Re IR

EP0236624 discloses compounds of formula

O R! R?

4 R5
RO—X—CHCH N+(CH2)— @R R
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2)Nn Q HOR R2 ~1) HO 5 wherein the (CH2)n-C(=0 Q
group is in neta or para position, - Rl and R2 are

wo pabspendent | y sel ected fromH and Cl- C4 al kyl PCTAB2003/®0640

0O, 1 or 2, and, - QL is a gtoup selected from R3 R4
RBR3 RBRRARBR4 (CHOPR5 * NI HRs * R6 R6 R6
10 *-NH G - C4al kyl, and a group *-N(R8) - @2- A, vvherei n
is a single bond or Cl-C4 alkylene, - R8s
bawgg antigbesity and/gr santi- bypqrglma@mchact@ntg( coupied wuth good
or nore of said cycloal kyl
éi‘éﬁﬂﬁr}}wg@t(‘%ﬁlg @Efé) ged by one or nore carbon
atons, preferably by 1, 2, 3 or 4 carbon atoms,
0- phefrynb-imwrﬁmlmlateﬂd corhPpourdd of génertabformty ¢1): c
group, optionally aromatic, conprising one, two, three
or WD 2005/090287 PCT/ | B2005/ 000640 5 four
het er oat o § ellqcted fromO S or ND optionally

wi SN | kyl or O/@\C4 al kyl, or a
la RS(CH4.

(1)

wherein the (CHz)n-C(:O)Q1 group is in meta or para position,
- R" and R? are independently selected from H and C4-C4 alkyl,
-nis0,1o0r2, and,

- Q' is a group selected from:

R3 R* R? R3
Te R4 TB R¢
(CH,), rs N —N-C
}\l RS 2 R5
i R® RS R6

*_NH-C1-Caalkyl, and a group *-N(R®-Q?-A, wherein
- Q%is a single bond or a C;-C; alkylene,

- R%is Hor C4-C4 alkyl,

pis1or2, and

- Ais a C3-Cyp cycloalkyl, 2 carbon atoms or more of said cycloalkyl
being optionally bridged by one or more carbon atoms, preferably by
1, 2, 3 or 4 carbon atoms, O-phenyl-pyrazolyl, 5 to 10 membered
heterocyclic group, optionally aromatic, comprising one, two, three or



R5 or R7 R6 - R3, R4, R5, R6 and R7 are the sane or
different and are selected fromH, Cl1-C4 5 alkyl,

WORSDS5/08RS; SOR9, SO02R9, hal o, CN, CF3, OCF3, pkenys2005/000640
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O phenyl, S phenyl, S02-nof pholinyl,

O (CH2) 3-pyrrolidinyl, COOR9, SO2NR R10 CONRIRL1O,
NROR10 and NHCOR10; - R9 and R10 are the sane or
different and are selected fromH or CL-C4 al kyl and _
the * reé@lﬁsﬁﬁtﬁ@&tﬁ@sa%@'%tﬁﬁémm@i grort, @M@r@ﬁvwhwltuted with

group; 1 e h tically
accept abl éoé‘g?q(gl an Eﬂ.‘*%ﬁ;‘ﬁ% c}rha {oé{g)t(gﬁgﬁ.ﬁagsol vat es
or isotopic variati ons t her eof ‘with the provi so that
when n is O, then Q is notRsNHCHSR4and when nis 1
or 2, then: 1) QL is *-NH G kyl, or *-N(R8)-Q@2-A
where Ais 15 - CRX10 cyclo 2 carbon atoms or

nor e of oal kyl beg orRe |y bridged by
one or aRens, pyrazol yl, - 5to
10 nenbered st agocyclic groyp, t|onaIIy aromat i
conprinsing one, , three f3r fouwsheteroatons

sel ected from O, 20@r N optionally substituted

with C1-C4 alkyl or O-Cl-C4 alkyl, said heterocyclic

T B o A b b K siffe Bnia R Bre beleBldR edm H, C1-C.

ggcﬁﬁg stﬂee@mg ose>2RF’ Rélo TRY GFs;, @UFs,S@i@nyl Ophenyl S-
hen , O henyl, hen |, S02- nmor phol i IR0
SRaE) 5 SOl ARSIy aigyone GHIORD, nSONRR

RRONRIR ™ IS 5o NEEBR'CTS

- R® and R" are the same or different and are selected from H or C;-C4 alkyl

and the * represents the attachment point to the carbonyl group;

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

tautomers, solvates or isotopic variations thereof,

with the proviso that when n is 0, then Q" is not -NHCH;, and, when n is 1 or 2,

then:
1) Q" is *~NH-C4-C,alkyl, or *-N(R®-Q%A where A is

- C3-Cyo cycloalkyl, 2 carbon atoms or more of said cycloalkyl being

optionally bridged by one or more carbon atoms,
- O-phenyl-pyrazolyl,

- 5 to 10 membered heterocyclic group, optionally aromatic,
comprinsing one, two, three or four heteroatoms selected from O, S
or N optionally substituted with C4-C4 alkyl or O-C4-C,4 alkyl, said
heterocyclic group being other than pyridyl,

- agroup of formula



5 1t has now been found that the conpounds of fornula
(1) are agonists of the 02 receptors, that are

w@asosioenzBar |y useful for the treatnment of R2- neci/a2e5/000640
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di seases and/or conditionst and show good potency, in
particul ar when adm nistered via the inhalation
route. In the present invention, the term"potent"
nmeans that the conmpounds of _10 formula (1) show an
agoni st potency for the P2 rRteptoR* which is Iess
than 10 nM as ne§§ured by the cell-based assay

descri bed herein

., Preferably, &\ conpounds of the
i nvent i of] S P acti ve agom 0 2 (32 receptor.
Preferg ampBlinds “of te=d nvention show an
agoni st potencyXor the (32 feceptor

e or which is at
| east about 100-fRéd hi gher g® forRhe recept or d 7.
15 at | east about 500-f‘gJqu hi gher as onﬁe’ﬁ?FFén of R0 R" is

IEREBOR®, $0,RAepihgHyE, @dphendesssnyf, BOWntorphdlinyPlor @-(CH,)s-
al kyl and Cl-C4 al kyl ene denote a Straight-chain or
Hyarelidiny! gnelas. containing 1, 2, 3 or 4 carbon atomns.

This also applies if they carry substituents or occur

DN SRR d PRI G TG Cal s

etc... . 20 Exanples of suitable (C -C4)alkyl radicals
at hasweioy beerefdurid that e pympoun@s Bf faRdriula (1)-dtetagonists of the §2
i so-butyl, sec-butyl, tert-butyl.... Exanples o

Jacepiors thal are parfiaulegy usefdiferathe teaatment lobB2:mediated, diseases

SIRIBEEORtons o sPBHLERHN BRiFRey.ingisrigyaF weenaistered via
RRd ANHAEEH -S40 7 The C3-Cl0 cycl oal kyl wherein 2

carbon atons or nore are optionally bridged by one or

more carbon atons inc|ude cyclopropyl, cyclobutyl,

cycl oderihgipresertdnyandion, the M meansihat $he compounds of

Tofadt Bshow ARG norgh Bt e resPid Affb ipless than 10 M
asayehshedly heteidazadtassay Bedciedhertind to 10

menber ed heterocyclic group, optionally aromati c,
conprinsing one, two, three or four heteroatons
.nggqgahwerthe)pompuu@dof tlén ingentign oareNselestive agonists of the p2

PRI YL e RPN g oy
WP r)ébePﬂ'yﬂ'i,Qﬁﬁéﬁ it lehbt ABARUWI00-tbId" G ad 8 49 BS Yéceptor and

10 pyrazo , pyrrolyl, pyridazinyl, pyrazinyl,
tat least lapbut 5@0-fald bigher asxXadihezl neceptor.

In the here above general formula (1), C4-C4 alkyl and C4-C, 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 substitueﬁts of other
radicals, for example in O-(C4-Cs)alkyl radicals, S-(C4-Cy)alkyl radicals etc... .
Examples of suitable (C1-Cy)alkyl radicals are methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl.... Examples of suitable O-(C4-C)alkyl
radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butyloxy, iso-butyloxy,
sec-butyloxy and tert-butyloxy.... |



triazinyl, indolyl, quinolyl, isoquinolyl,
benzof uranyl, quinazolyl, quinoxalyl, phthalazinyl,

whenzovizsazol yl , benzoxazol yl, benzi sot hi azol yP¢CT/IB2005/000640

10

15

20

25

benzi soxazol yl, benzi m dazolyl, indazolyl and
benzotri azolyl. Preferred heterocyclic groups are
pyrrolidinyl, pyridyl, pyri m' dyl, quinolyl, 15

i soqui nol yl, benzoi m dazol and benzof urany

p}fefa&sa%toycwé@aik yhareipyz pa@@raemswm@r%relo@ror@"y bridged by
hSB ?‘t H{B?esgla%r?datf)ﬁ%mmgud§ %gclgbro {,:89{:#:5%)?{ gglrc]:%lopentyl,

Sal et erocycli 1 c group contal ns one o

atmtehe){ﬂ'yllnal ly, cydbbepiyhot es aaderhaggh at om Isieyelof3et 1]heptane,
20 of fluoro, chloro, brono

th t
‘%%'9&? h%‘g‘ﬁf‘ ic 'lqﬁ&?@@wﬁmfwe nCy¢lealkyl groups are
feilélﬂ’ﬂé)g/ﬂanﬁ%dfrﬁﬁﬁ jpond on the phenyl group such as

int tructure [ow neans that the phenyl can be
substituted in the neta or para position. 25 The

cbrpoplats aff St e 10r membereyl Wete200&1i€9928p, optionally aromatic,
PCT/ | 82005/ 000640

QFUBP[NSHIG QRe, D, ﬁﬁfeﬁr %Moh‘%}gr%éoreaﬁgi?mf?ﬂ]ﬂy séfdcted from
DOOSG&*N%‘?ewléﬂbh@ﬁnpy%rm.cf iy L}ﬂ%l‘"@/l ﬁlbé#ﬁﬁﬁtﬂh}%yl isothiazolyl,

ds in n are as previous
dexazedd, fryridyhepyrioidplo onazolyk, isaxazoby rrthlaZQlyb, iwmamd;,s imidazolyl,
e st d. 5 The mde deri vat
BYREINEC AR e igaul o Pig B Ut AR SEn tetipPivhy oxadiazoly,
f oraziyd (dolylOHglinolyl, Nisoquiolyl!  hérZéidtaf¥l, quinazolyl, quinoxalyl,
phthalazinyl, benzothiazolyl, benzoxazolyl, benzisothiazolyl, benzisoxazolyl,

benzimidazolyl, indazolyl and benzotriazolyl.

Preferred heterocyclic groups are pyrrolidinyl, pyridyl, pyrimidyl, quinolyl,
isoquinolyl, benzoimidazolyl and benzofuranyl.

Preferably said heterocyclic group contains 1 or 2 heteroatoms selected from
O, S or N. More preferably said heterocyclic group contains one or two nitrogen

atoms.

Finally, halo denotes a halogen atom selected from the group consisting
of fluoro, chloro, bromo and iodo in particular fluoro or chloro.

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

below,

e

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

The compounds of the formula (1)



/| RL Rz HOJ9 0 HOwth an am ne of fornul a
NH2- C1- C4al kyl, -NH(R8)-@-A, R3 Ra R8 R3 s Ra R8 Ra

wR2005009028% (C; )p RS NHR5 HH2 , R5 HN 10 FROI/iB2063000640
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R6 wherein R8, 2, A p amtd R3 to R6 are as

previ ously defined for conpounds of fornula (1). The
coupling is generally carried out in an excess of said
am ne as an_acid receptor, with a conventi onal

coupl i ng ag@ht (e.g. 1-(3-dinmethyl ag nopropyl)-3- 15
hydg ochl ori de or

M di c exylcar bRdi i ), ' in the
prese pf a cata d. (11&?1-‘3?& oxyb¥nzotriazol e
hw hy bx Azabenzotri azol ez‘, and

optionally in the presence of a tertiary am ne base
(e. O 2005/ 090287 PCT/ | B2005/ 000640 9

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

di i sopropyl et hyl am ne). The reaction may be

UEHIHE e beghdrad ausingt abmvensiohdk proGadiie@Ssutty iadl B9, the following
di met hyl f ormam de,  tet r@%zdr of ur an,

dilwgtatyesuethedsde, whic R o et RBAE are as ifeviguslyadefined for the
' d 40C
(nfoynds T Roith G TTBRILES BudlReRatetl 210 20 o 4

amne is either coomercially available or may be
prepared by conventional nethods well known to the

one skilled,in ,the art } reducti on, oxidation, )
ooyt e sinids dereatien of Shsbiasigs { bimay b preparespY coupling an

%W%Ffdr?{ \¥(Available mterial. 10 The acid of
formul a g) y be prepared fromthe correspondi ng

OH
H
(CHZ)n OH
1 2
HO R R he
0
HO '

with an amine of formula NH2-C4-Csalkyl, -NH(R®)-Q?-A,

3
R3 R4 R R3
TB R¢ Rs R4
|
N —
(CHy), R5 H {‘j ﬁ
HN R 2 Ro
RS . or R6 , Ré

wherein R®, @2, A, p and R® to R® are as previously defined for compounds of

ester of

formula (1).

The coupling is generally carried out in an excess of said amine as an acid
receptor, with a conventional coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride or N, N'-dicyclohexylcarbodiimide), optioﬁally in
the presence of a catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-

azabenzotriazole), and optionally in the presence of a tertiary amine base (e.g.



formula (4): OHH N (4) R R21CG(CH)n_rORa HO O

HO wherein Ra is a suitable acid protecting group,
w@e@sesabty a (C, -C4)al kyl group, which incl UPEBIB20es/000640

is not limted to, nmethyl anhd ethyl, according to any

met hod 15 well-known to the one skilled in the art to

prepare an acid froman ester, wthout nodifying the

N Bieshymaiondine; dasds %W%Xr?ﬂ%‘ﬁ&ﬁyi‘eetaﬁ%ﬁr&) Fhetreaction may
d
Q)ee deaggké’rgq §h§&’i[étﬂ€ scﬂ@érﬁé?l’ﬂop?éﬂy a@fﬂf’ f%lrr?%gw@mamsde,

dr oxi de or hi um ydrOXI
petealwdrefwan dmwhyksntfomdemdmmmr@nwthanévc&néthy( eadgtate, and at

(BB ratd o AR, bEhAN JooEuCan’ MBS ) sordOi o drature) for a

5 rg,@hbgq)qu.ylhb@rsm hours. The ester of formula (4) may
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be prepared by reaction of an amine of formula (5) :
VO 2065030082 BCEithepeosirnedtlly availdttel drS)nabeeR?.:rédared by

gfga%@b&/"%’?%hgd%r‘%ﬁ{ E@O%ﬁ?ﬁﬁm E ed if ¢he o ou? fesluction,
led%ubMPaIR?btld’;ﬁ,mIgn, HBBrBttth Qlfc. .f. PFréﬂ’l'cf?)nQ@erélélly available

reacted w
material.

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

OH
H
NX\©_ (4)
(CHg)n ORa
HO RT R? T
0]
HO

wherein Ra is a suitable acid protecting group, preferably a (C4-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 hydrolysed
by treatment with aqueous acid or base (e.g. hydrogen chloride, potassium
hydroxide, sodium hydroxide or lithium hydroxide), optionally in the presence of
a solvent or mixture of solvents (e.g. water, 1,4-dioxan, tetrahydrofuran/water),
at a temperature comprised between 20°C and 100°C, for a period of 1 to 40
hours.

The ester of formula (4) may be prepared by reaction of an amine of
formula (5) :



5 of fornmula (6) optionally in the presence of a

sol vent or mxture of solvents (e.g. dinethyl
wapdoslogneste, tol uene, N, N-di net hyl f ormam de, PCT/IB2005/000640

acetonitrile), optionally ith the presence of a

suitabl e base (e.g. triethylam ne,

di i sopropyl et hyl am ne, potassium carbonate) at a

tenperature c i sed between 80C and 120C, r 12 to
48 hours. 10 . e formula (6) may b
prepared fromthe/ester o(@})a (ORa OH Br HOp

(7) OO1 CH3Racgerd 0 any thod wel | -known to
the one skilled in the art to prepaye an al cohol from
an ester, wi thout nodifying the rest of the nol ecule.
15 In a typical procedure, the ester of formula (7) is
witbreirdRai drid Mareas previoeslh defined | wigh atsrphfide bfiformula (6) :
tetrahydrofuran at a reflux for a period of 2 hours.
WD 2005/ 090287 PCT/ | B2005/ 000640_, .11 The al cohol of
formula (7) may be prepared as Hher the (R or (9
enanti onmer according to nmethods nell glescribed in the
literature (Tetrahedron gf s 1994, 35(50), 9375).
The am ne of formula (5) jmay bhe prepakgg as either the
I

(R or (S) 5 enanti it he cor pondi ng
protected am ne of fornula (8) : Rc RoN (8) ORa
RLRR 1 (CH2)" Y O whereixr Ra and n are as previously
defined and Rb and Rc ré‘@esent any

In a typical procedure, the amine of formula (5) is reacted with a bromide

S of formula (6) optionally in the presence of a solvent or mixture of solvents (e.g.

dimethyl sulphoxide, 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. '

10 The bromide of formula (6) may be prepared from the ester of formula
(7):
OH
Br
HO (7)
CI) o
CH,

according to any method well-known to the one skilled in the art to prepare an
alcohol from an ester, without modifying the rest of the molecule.

15 In a typical procedure, the ester of formula (7) is reduced with borane

dimethylsulfide complex in tetrahydrofuran at a reflux for a period of 2 hours.
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and Ro and N and Rc can beilgasily cleaved to give the
free amne of fornmula (5) using standard nethodol ogy
for cleaving nitrogen protecting groups, such as

h h GREENE, P
o oo TR Hegbi o oz A2y Snay ke Granayed A% cLBRbIReS (R) or (S)
Pé%ﬁtﬁﬁ‘ﬁépﬁeco}gfﬁ# toﬁh%tt?éﬁé"ﬁ/eﬂfdé‘se{)ﬂé’é T%Gﬁé nfB?éftu*P@ (Tetrahedron

prepared as a s di ast er eoner react
aretters M®9df 36(ﬁ0)u93175§NRbRc with a ketone of forrrul a
(9): HB3 (9) Oftj(CH)nORa O wherein Ra, Rb, Rc and

Tha' 7 ohte Pafils? OF i, 5 e b AreBafe] o elme (R) or (S)
aghditioPher fRériLtha cHHBBB@nbﬁggﬁgféétéﬁ émir{eﬂbf foraﬂhﬁr I ate

which is in turn 20 reduc y a suitable reduc

agent (e.g. sodium cyanoborohydride of fornula NaCNBHB
or sodlun1tr|ac§ﬁbxyborohydr|de of formula Na(OAc) 3BH)
optionally in thp pr-sen e of a drying agent . 0.

nol ecul ar si eRBS, 16

uI fate) and optio al l y
in the presence of f OfRa acetic acid)
to give the WO 2085/ 188028 CT/IBZOB[%/EOOOG4O 12 anine
of fornmula (8) as a m xture of diast@reoners. The
reaction is generally done in a solvent such as
tetrahydrofuran or dichloronmethane at a tenperature
cwhereins R twldweearezes: predicBBy tefingdl aad7Rbhand Rc Tépresent any

rapatEble, P e o' Bt HRERRRE YRS rting: Farcxamile Rl may be
yﬁﬂb &R R dSRE 4y b0 méiﬁglnopﬂtl 3)%\)’ 1§84 %él]erh -bonds between N

i sopropanol, ethanol, I SOpro
cands Rir amxyIN ahteR¢ nanh Heeneasilyt cdegvedctd @i)veameafrese aglite of formula

di_ast er eo he ketope o rmil a where n=1 may

2 stk StRnday aeihadp Y los et eﬁtﬁg%am&eﬂm gropps, such
hed 'tf%eofoufn@r Ul tekPbookdf WRBREENE, Protective Groups in Organic
Synthesis , A. Wiley-Interscience Publication, 1981.

The amine of formula (8) may be prepared as a single diastereomer by
reaction of an amine of formula HNRbRc with a ketone of formula (9):

H,C ()
m(CHz)n\n/ORa

O

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

In a typical procedure, the reaction of the ketone of formula (9) with the
amine of formula HNRbRc leads to a chiral intermediate which is in turn
reduced by a suitable reducing agent (e.g. sodium cyanoborohydride of formula
NaCNBHj; or sodium triacetoxyborohydride of formula Na(OAc);BH) optionally
in the presence of a drying agent (e.g. molecular sieves, magnesium sulfate)

and optionally in the presence of an acid catalyst (e.g. acetic acid) to give the
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10 O wherein Ra is as previously defined and Hal
represents an hal ogen atom which includes, but is

waoodoslopezst ed to brono and i odo, with an enol at BCDIB2005/000640

enol ate equivalent. In a tigpi cal procedure, the aryl
halide of formula (10) is reacted with a tin 15
enol ate generated in-situ by treatnent of isopropenyl

acetate with tr| -n-butyltin_methoxide of fornula
pyeh elvformulardg) @ise%é‘NE‘é'r%fOfad'QﬂBf%l‘@'Spgh?d&aﬁﬂ?" is generally

L t
GFhY 8 sl el o) 5, BFaFAfyrel ol iR R E fperature
Eempriséd between 20fCeare] 80 X doeP.toMeheursbThe relealting product is
reaction is carrie a tenperature

then,eenvestrd éﬂdthflglf?rPSP'o”QG 88l AngoSHlBCHEN ¥ mstaﬁlyed from a
Batdvie ébflvefrﬂrﬁph?xtﬁﬁ@)of@%vé’rﬁs @ o‘?l |§8g oBgno, ?thanol methanol,
of the crd o

esterification correspo ormul a
diisbpropyd| e@rer( bt) diiﬁ)nmpﬁomérgﬁéménﬁmtd B#065(8)0@84@ single
éB wherein Hal is as previously defined, according to
IBS1EIePMER wel | - known to the one skilled in the art to
prepare an ester froman acid, w thout nodifying the

rest Pﬁeﬂﬂ#oﬁ@'cffcfdrﬁﬁuld 19 P whépe Gl ﬁ’fa@ICSQLtFréPaEélﬁ bypalladium

of forrrulaé 1) is reacted with an I coho

meldiated cotipling of fa aRdbalidejoé ferimul®4{10)s as previ ously
defined, in the presence of an acid such as hydrogen
chloride at a teng&trlature bet ween 10C and 40C (room
tenperature) for zj f formula
(11) is a commerci al Ranm nel™® formil a
(5), where R1 and R2 are fot h { he sane Cl-C4 al kyl ,

may 10 be prepared according@®o the follow ng schems:
Schene 1 0 RaO O HO

wherein Ra is as previously defined and Hal represents an halogen atom, which
includes, but is not limited to bromo and iodo, with an enolate or enolate

equivalent.

In a typical procedure, the aryl halide of formula (10) is reacted with a tin
enolate generated in-situ by treatment of isopropenyl acetate with tri-n-butyltin
methoxide of formula Bu3;SnOMe in the presence of a suitable palladium
catalyst (palladium acetate/ tri-ortho-tolylphosphine of formula Pd(OAc)./P(o-
Tol)3) in a non-polar solvent (e.g. toluene, benzene, hexane). Preferably, the
reaction is carried out at a temperature comprised between 80°C and 110°C for
6 to 16 hours.

The aryl halide of formula (10) may be obtained by esterification of the
corresponding acid of formula (11):

Hal
Uy ™

0
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(CH2)n OH 0 (CH2)n HR Rz (12) (13) 0O H2N 1 R2 |

[/ (CH2n ORa R (5) wherein Rl, R2 and Ra are as
w@e@sioon2st y defined. In a typical procedure, tPeT/EDe000640

of formula (12) is reactedm®ith an 15 "activated"

al kyl (organonetal lic al kyl such as R2MgBr, R2MyCl or

R2Li) to give the corresponding tertiary al cohol of

8 (113% usi n Ihg ﬁ[rﬂsﬁt(god described above. Said
W Pf‘?'ﬁ %Ré‘?"' Sly 9F (13) is then treated with
or E\‘g to Ay He&ho& Syelll- kn%@ﬁ i bhé skilled in the a(t to prepare an

cetonitrile) 1n the presence of an aci
esﬂeplfmm an a2z, adthut sosifyingabe dst af tge\maolacpieot ect ed
internediate which is in turn cleaved using standard

nmet hogol o | eavi ng, nitro r ot ect .

such 0 & MRiepossalrd Sins poRCRF  B5BuE 658248 ohted with an
HRBhbRE SEIveAt bETArARAK RaOHewhEsih Hag ﬁrgf@n@@slsi defined, in the
then esterified using the nethod desc ed herein to

presenca®f am aeid suchamdiog®) chlariderata tevepsraturadetween 10°C

i 2 G st SaPelmra % P 8BRuq according to the
followi ng schenme: 5 Schene 2 RaOHO / Br RL R2 Br O
Y' ~~ Thé)acldlo foriridba (ANish cBmnhercRil pridust.

The amine of formula (5), where R' and R? are both the same C4-C, alkyl, may

be prepared according to the following scheme:
Scheme 1
o)
RaO i o AN
a
. CH,),”” “OH

(12) (13)

O

HN /U\
- . m(wz)ﬂ ORa

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

In a typical procedure, the ester of formula (12) is reacted with an
“activated” alkyl (organometallic alkyl such as R*MgBr, R*MgCl or R2Li) to give
the corresponding tertiary alcohol of formula (13) using the method described
above.

Said tertiary alcohol of formula (13) is then treated with an alkyl nitrile
(e.g. acetonitrile, chloroacetonitrile) in the presence of an acid (e.g. sulphuric
acid, acetic acid) to give a protected intermediate which is in turn cleaved using

standard methodology for cleaving nitrogen protecting group such as those
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(organonetal Iic al kyl suchias R2MgBr, R2ZMgCl or R2Li)
to give 10 the corresponding tertiary al cohol of
formula (15) using the nethod described above. Said
tertjary, al cohol of fornmulga (15) .is then treated with
d'ﬂegfnp(nﬁd n fq)gt qokse d he regg@t p%mrpcp @cid is ther esterified using the
GREMORPEEIRABES hikdh th !@i\fehﬁe%rﬁﬁ%rk?ﬁo%ul%"(sﬁd d (e.g.

sul phuric acid, acetic aci to give a protected
intermediate which is in turn cleaved using 15

st andaAlternativedi she ggminer ofclosauian ¢ hiwhergeR' preofRéchathghe same

OHp h as_th Loned in texthbooks to giv )
Rk ARE Aufh 28 od RRbaraLr el loohs "ol HES crBpme:
is treated with a suitable palladium catalyst (e.g.
[1, 1' - bi s(di phenyl phosphi ngrheriegene] di chl oropal | adi u
m(I1)) under an atnosphere of carbon nonoxi de using
RaOH as solvent (e.g. MeOH, Et 20 at el evated
R4P0C) and pressureH i gi ve the
| or By (5—WHO-2805/ 090287 Br
PCT/ 1 2005AQ08640 15 The ketone BRf Rdr (9) where
n=2 may be prepared by reduction of an al kene of
formula (1745 H3C O (17) O / \ ORa Y (16h a typi cal
procedure, a solution of the olefin of fornula (17) in
a suitable 5 solvent (e.g. nethanol, ethanol, ethyl
acetate) is treated with a palladiumcatal yst (e.qg.
109\sal L-adi pmon charcoal ) and stilfed _undera
at nospher e gplr ogen, optionally a
presgurrz( e 60 psi), at tenperatuR® Retweepn=' raom
tenperature and 60C for 8-24 hours. The al kerfie of ORa
formula (17)(18py be prepared by a pall adi um 3di at ed

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

In a typical procedure, the ester of formula (14) is reacted with an
“activated” alkyl (organometallic alkyl such as R*MgBr, R°MgCl or R2Li) to give
the corresponding tertiary alcohol of formula (15) using the method described
above.

Said tertiary alcohol of formula (15) 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 to give the bromo amine (16).

The resulting bromo amine (16) is treated with a suitable palladium
catalyst (e.g. [1 ,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II))' under
an atmosphere of carbon monoxide using RaOH as solvent (e.g. MeOH, EtOH)
at elevated temperature (100°C) and pressure (100psi) to give the ester of
formula (5).
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10 coupling of an activated olefin with an aryl halide
of formula (18): H3C Ilz~ Hal (18 O/ Y 1In a

wo y@isoad28pr ocedure, the aryl halide (18) is cop@i/eo05/000640

with a vinyl ester (e.g. méthyl acrylate) in the

presence of a suitable palladiumcatal yst (e.g.

tetraki s(tri phenyl phosphi ne) pal | adi un{0) of fornula

Pd( PRPp3 pal |

acet a f‘ﬂonSrqfﬁB"PmaﬁgﬁWﬁ iNFié aay berRfEpPared by reduction of an

)3 or (di phenyl phosphi no) ferrocenyl
%ig%%g?ﬁdr% Sﬁ: de of fornula dppfPdCl2) in a
sutiabl e solvent (e.g. acetonitrile, N,
N-di met hyl f or regC ane) , optOonaIIy in t he
presence of a base[[such ri et hyllam ne

: @S'o F@atOZ hour s.
20 The ketone of fornula 8) is a comrercial product.
The amine of formula (5), where Rl and R2 are both H
and

o bR SO L 08 Ao (7). st
Wédt B?@%W&ﬂﬁ)ﬁ@l . é{@laﬁof@th;?pa}fefatep(lmate%nﬁ %"Aﬂ_ dafladium

wher ei n
waldsfe(%\g ﬂ)@%thaﬂlymem iohadcoal)nard tsypredalnqu@credtmesphere of

ioREodi udloonfl AL halid présst) 67 Rl e St abGRR g Setween

r%éhﬁfemﬂé\*a&r@%‘hdb@m@fd}% DaTHTRES. by formatl on of the
acyl imdazole or nixed anhydride and

The alkene of formula (17) may be prepared by a palladium mediated
coupling of an activated olefin with an aryl halide of formula (18):

H,C
Y@Hal (18)
O

In a typical procedure, the aryl halide (18) is coupled with a vinyl ester
(e.g. methyl acrylate) in the presence of a suitable palladium catalyst (e.g.
tetrakis(triphenylphosphine)palladium(0) of formula Pd(PPhj),, palladium
acetate/tri-ortho-tolylphosphine of formula Pd(OAc)./P(o-tol); or
(diphenylphosphino)ferrocenyl palladium chloride of formula dppfPdCl,) in a
sutiable solvent (e.g. acetonitrile, N, N-dimethylformamide, toluene), optionally
in the presence of a base such as triethylamine at a temperature between 40°C
and 110°C for 8 to 24 hours.

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

The amine of formula (5), where R' and R? are both H and n is 1, may be

prepared according to the following scheme:

Scheme 3
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group such as nesylate, twsylate, brom de or iodide
and di splaced with 10 appropriate am ne nucl eophile.
The preferred nucl eophile is azide ion which can then
be reduced to the prigary amne vi21hydrogenation orQ
' e i ! ould ,ﬂ\

tryphenyl phosghi ne. ;I“L\yrnative n
i ncl Uye amfoni3 G{H) éﬁm nes such as b i(oie,)or ORa
ATl subg8quen 2l eavage df the yl group
to furnish theé am ne. 15 For sone of the steps of the
here above descri bed process of preparation of the
conmpounds (¢d) fornula (1), it may be necessa(a29)to
protect potential reactive functions that are not
wi shed to react, and to cl eave sai doprotecting groups
in consequence. HN se, arlgbconpati bl e
pr ot ecting-radi cal can be %ﬂ) gy ticular
nmet hods of protection and P t( ct?on such as those
described by T.W GREENE (Protective Goups in
Organic Synthesis, A Wley-Interscience WO
i BB SRVRAR inddbl i cation, 1981)
g&%gé.ﬁg@ﬂ?? %giﬁenskioa% Pr ot ec%yi%%ﬂng%?oups, CGeorg Thi ene
Verl ag, 1994), can be used. Alternatively, conpounds
of geirematypical prbeedurs, thenaeinxf foemulaciS) d3 Paeiessntialy reduced

o the follown h W Were | .
ot L en i SoBRETR I SRl Fane B s may be
?%rforrg%gbg? Beméfidz ) of @Re BbyiNimidazofez drCaixe@Hankydride and
su%)séqucgnt reduction with sodium borohydride or another suitable reducing

agent.

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

alkyl group to furnish the amine.

For some of the steps of the here above described process of preparation of
the compounds of formula (1), it may be necessary to protect potential reactive
functions that are not wished to react, and to cleave said protecting groups in
consequence. In such a case, any compatible protecting radical can be used. In
particular methods of protection and deprotection such as those described by
T.W. GREENE (Protective Groups in Organic Synthesis, A. Wiley-Interscience




Re HzN I \ E---- NR Rz/ (CHz)"~. (0O RO R Rz
(CH2)"y Q II't 0O(23) (222 PGBr PG,OI / (6) HO
wohdds/od28R Rz (CHONn~O HO O (1) 10 HO PG is a BCI/IE003000640

bul ky hydroxyl -protecting dfoup and is preferably
TBDMS PG is a suitable hydroxyl-protecting group
such as benzyl WD 2005/090287 PCT/1B2005/ 000640 18 In

%Hi’ﬁlcal igedure the ac:ld of formula (21) is
{}g ﬁd?%lb&)'s s JorKegiensid stReptesting Graups Geprg Thieme
reatment with aqueous acid or
\T/'gg%g fg@@hbﬁﬁgﬁ L:é]ls}e(%rﬁf chl ori de, potassium hydroxi de,

sodi um hydroxide or lithium hydroxide), optionally in
a solvent or m xture of solvents (e.g.

resence of
%\“ﬁaf iwely CampouRgR of fenerah jarmuila Ahgaalae e Riepared according

SHBMhe-sed between 20C and 100C, for a
erlog of r‘%to 40 hours. Amide of forrmula (22) is

prepared by coupling of aC| d (21) with a swtabl e

%@Paﬂ‘ I':i/ﬂc gzarng?eggsﬁf 6 Qr{srié??’@;@ o "?P m ne

as an acid receptor, with a conventi onal coupl i ng
agent

Scheme 4
Re¢
| Rc
e g :
1 2 CH g
R R ( z)n\n/ORa R1>(RZ\©'(CH2)n OH
I g
(8) °

\
H H
N
R1>(R2\©-(CH2)n Q,
J?jv Y
(1) ©
HO

PG is a suitable bulky hydroxyl-protecting group and is preferably TBDMS
PG’ is a suitable hydroxyl-protecting group such as benzyl
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(e.g. 2-chloro-1, 3-dinmethylimdazolidi num
hexaf | uor ophosphate, 1-(3-

walovsiodngBam nopr opyl ) - 3- et hyl car bodi i m de hydrechigz0odBo640

or N, N - dicyclohexylcartsodiimde), optionally in the
presence of a catalyst (e.g. 1- hydroxybenzotriazole
hydrate or 1-hydroxy-7-azabenzotriazole), and

18R typicdl |pyoc’b'iMr@ thecagid e domeulaf(2a) imbtaareﬁ byrihydrdigsie of the

N- et hyl mor pholine, triethyl am
er(ﬁtw af fasewie @r éftwﬁ/ rsaﬁvwgyed ’PMéW’%ﬁlﬁﬂt aﬂthrﬁgumus acid or base

(B hyd680 | hisriads pBMsiur QRBkias ! ShdRin PHIAEARR or ithium

of mani
hlidrexioy), mhbnally:lm thd ptésenoamf feaselvent et hiktuae eifeﬂoé\(ents (e.g.

and at tenperature bet en 10C and 40

RG] R e Q)Y TTBN MRS D [STpRTAAE FRpGsed between
( ither cormercially

ava|?ﬁgrg?gé%éae&égbgggggﬁég)h@#%convent|onal nmet hods

wel | known to the one skilled in the art (e.g.

reduction, oxidation, alkylation, protection,
deprotection etc) fromconmercially available 25

L ST R .
dhiviecst forgus N§3 )SeCtB R sThé @dapfity sl geRetdlly éanted out in an

book TW GR Protective Goups in Oganic
esgmsaeﬁusgld AMing [asyan @ckt raeptare withoa mepyertignal coupling agent

L SR SRR SR 1

d|me@thwmmobr@ﬁﬂ)ﬂsmth Eaodinide on Hidrodondet ecbued N, N-
amne of formula (22), .in a suitable solvent aivt( ]
st (e.g. 1-

digygiaheyylcagiodinyne), epﬁwnae\laetnaﬁl@e) prgisencey afupt aet

5
AR n Gt BY PRTRONT AR, Sizolel; Bhf optionally
||(1 ehg pred¥ifcp af laadrtiary laysine biade (0.9. Niavetioddprpladline, tnethylamme
nper ature between 25C_and el evated tenperature,

01 W) M@uﬁ@ropﬁsw&mu@)oi he geacliop M3y berinderaker Hb@ suitable
%Z%f)ﬁnrﬁ?gtskggﬂ_ f|a Sa'pﬂlri@!mé‘e Wﬁ)dlmeﬁlgllﬂo(?mﬁnﬁégg) dl‘;eﬁr%ﬁ'\ydrofuran,

ypi cal procedure am ne
dimzthydsul{oijdes adichlmol'rmmm togathgr ,aoepité,orm’nd yai rtebiperature

esence of a sui e s ent t o] uen
&qwerﬂ@d ptveens P%‘g nd f@’% @1(, rie) ?%r g.period of 1-24
%lﬂl_?t hyl nmor phol i ne, triethylam ne or

, N-di i sopropyl et hyl ami ne) at el evated tenperature,
for 18-48

Said amine (3), (3’) or (3”) is either commercially available or may be prepared

by conventional methods well known to the one skilled in the art (e.g. reduction,
oxidation, alkylation, protection, deprotection etc) from commercially available

material.

The amine of formula (23) can be prepared using standard methodology for
cleaving nitrogen protecting groups, such as those found in the text book T.W.
GREENE, Protective Groups in Organic Synthesis, A. Wiley-Interscience
Publication, 1981.
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reactive hydroxyl functiong that are not wi shed to

react, and to cleave said protecting groups in

consequence. In such a case, any conpatible protecting

radi cal can 20 be used. In particular nethods of

protection and deprotection such as those described

by T.W GREENE (Protective Goups in Organic

Wﬁéheﬁtbsor Re=dmeyhylbenay sai ipical Rdéprotsdtionnprocedite involves
by P. J. Koci enski (Protect|ng groups, Ceor

Tlreiaérn@nt/@f |2a§0lution Nf thea Araected eamings o fvrwlat&@)aﬂbaeswtable

a
SEVEM 295 H0bR BORAR "4 3 by Y8l 5PEBBEycrogen donor

sopkeas | amalonanm ﬁmﬁfam@rmrafcﬁnf@motm #val presatdd @f a suitable
conditions for their Eerformance or preparation as
walladiya peatalystir 2.9 f 6P% spalladivg thergeder an p?'lﬁf&@@l% at a

| 0 ngﬂe h r
\r%e#]greﬁgé@{)o I \é!rsattﬁ?’té@%[r%ggggfen g‘"%h@rgé\rrr‘p
and preparations 30 hereto. W 2005/ 090287
PCT/ | B2005/ 000640 20 Al so, the conpounds of fornu

Compgundn pr el Enean Beoblalned iy 1eaeton ok sAEhamIne (23) with
%@{oﬁﬁégm%ﬂﬂﬁhggé AL % gﬁﬁﬁpﬁr?)bggu?eoa?fﬁ{é €28 and bromide (6) can

or exa
(bleymaéu |tagz§then ootloniallpmﬂheglresér}ce of @eumabledmlwnt (e.g. toluene
for wher ei.n are |ndepende

SilpRe) anshe Swidble, iy @mme 'Sase do A-mettyimorpholine,
thl’agﬁx) o K NIERSDraBYIBHHy RAIhEP Bk JVatEd BB, for 18-48

hours.

For some of the steps of the here above described process of preparation of
the compounds of formula (1), it may be necessary to protect potential reactive
hydroxyl functions that are not wished to react, and to cleave said protecting
groups in consequence. In such a case, any compatible protecting radical can
be used. In particular methods of protection and deprotection such as those
described by T.W. GREENE (Protective Groups in Organic Synthesis, A. Wiley-
Interscience Publication, 1981) or by P. J. Kocienski (Protecting groups, Georg
Thieme Verlag, 1994), can be used.

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

hereto.
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R8 10 *-NH G -C4al kyl, and a group *-N(R8) -
wherein - Q is a S|ngle bond or a C1-C4 alkylene -

wW®RBoos®9td8Dr CLl-C4 al kyl, - pis 1 or 2, and - PBCT/EB2005/000640

C3-C10 cycl oal kyl, 2 carbonoatons or nore of said
cycl oal kyl 15 being optionally bridged by one or nore
carbon atons, pyridyl, or a group of formula R3 R4

R3 RS, R4 005/09 87 P | B2005/ 000640
21 - A§O, p&ﬁepﬁgmﬁeugﬁa\@ orpuig r@? ﬁaa. infermeagliate for the

%@)a?étﬁﬁﬁ f’rlné‘r%fe gah rb@bb’nfn&i a%@{.d‘é% Z\/ﬁ@ﬁa diélﬂ@kn ethods,

SEHRIRAQ, e»mm@;rysmamumq oF cirereatdgrphyar e t he sane
or different and are selected fromH or C1-C4 alkyl 5
and the * represent the attachnent point to the
eaﬁ%%hhs%f%lﬁnulﬁr(l)vvﬁeréﬁpf opriate, their
pharmaceutically acceptable salts and/or isoners,
tapytoners, solvates or isotopic variations ther eof

wRt Bng i aednrependentiysaiectadifioroH and €168, alkyinot
-NHCH3, and, when nis 1 or 2, then: 10 1) QL is

or *-N(RB)-@-A where Ais C3-Cl10
cy%ﬂﬁ% rgycar bon atonms or nore of said cycl oal kyl
bei ng optionally bridged by one or nore carbon atons,
a@lisa gra)p eblesteashfrowt R1 and R2 is H, the other is
not CH3 15 are preferred A preferred *-NH Cl- C4al kyl
is NHisopropyl. Preferred conpounds of formula 1 are

thosepshereipe QL is *-N(R8)- vvhere

R8

*_NH-C+-Cgalkyl, and a group *-N(R%)-Q%-A, wherein

- Q%isa single bond or a C4-C, alkylene,
- R%is Hor C+-C4 alkyl,
- pis1or2, and

- A is a C;3-Cyo cycloalkyl, 2 carbon atoms or more of said cycloalkyl
being optionally bridged by one or more carbon atoms, pyridyl, or a
group of formula

R3 R#

R3
R5
R4
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20 A is C3-C10 cycl oal kyl, 2 carbon atons or nore of

sai d cycl oal kyl being optionally bridged by one or
wonsos/ogesbon at ons, preferably cycl ohexyl, or PCT/IB2005/000640

adamantyl. More preferably2inis 1, Q2 is CH2 or a

bond and A is C3-Cl10 cycl oal kyl, 2 carbon 25 atons or

nore of said cycloalkyl being optionally bridged by

aim; TR ehER et P orsBren %00 Ferprded o H. C.-C,
|tm$’esm%rsomgn scm? hé:fbefd?\rl agg/ Z%OQ:/gggaé HNRR™,

2:;8 I%of fgo gula VO 2005/ 090287
R ITMCQRCHOPRsNRs * R6 Rs or
*-N(R8)-Q@-A, wherein Q2 is a single bond or a C, -C4

EELBGAR'S e e e of difirelf BAANE Hiadied iam H oF Cr-Ce alkyl

SRS, SOR9, S02R9, hal o, CF3, gZNFQQRlo
C(]\I§9R10 NROR10, NHCOR10, vvherel n at Ieast 2 of RB3to
@PRERRIIAte o their RifRIMAGeUtigali aceptalle: sals eadtoroisomers,

%th)ﬁ{e‘?é‘tscﬁv”ﬁe of iSofiE VaRaliohedrbr, CL- 1 alkyl and

re resen the nent” poi Nt ’'to the carbonyl
group. 10 Preferabllels NN Hor
with the proviso that when n is 0, then Q' is not -NHCH3, and, when nis 1 or 2,

then;

1) Q" is *~NH-C4-C,alkyl, or *.N(R®)-Q%*A where A is C3-C1o cycloalkyl, 2 carbon
atoms or more of said cycloalkyl being optionally bridged by one or more
carbon atoms, and/or,

2) when one of R" and R?is H, the other is not CHs

are preferred
A preferred *-NH-C4-Cjalkyl is NH-isopropyi.

Preferred compounds of formula 1 are those wherein Q" is *-N(R%-Q%A where
A is C3-Cyo cycloalkyl, 2 carbon atoms or more of said cycloalkyl being
optionally bridged by one or more carbon atoms, preferably cyclohexyl, or
adamantyl.

More preferably, n is 1, Q2 is CH; or a bond and A is C3-C+q cycloalkyl, 2 carbon
atoms or more of said cycloalkyl being optionally bridged by one or more

carbon atoms, preferably cyclohexyl, or adamantyl.

Other preferred compounds of formula (1) are those wherein n is 0.

Preferably n is 0 and Q'isa group of formula



a group *-N(R8)-Q@-A wherein 2 is a single bond or a
C -4 alkylene, RBis H or Cl1-C4 alkyl, and Ais a
wayasopnspyl , cycl obutyl, cyclopentyl, cycl ohergt/1B2005000640
cycl oheptyl, adamantyl, napbthyl or a group of formula
WO 2005/ 090287 PCT/ | B2005/ 000640 23 R3 RA RS R7 R6
wherein R3, R4, R5, R6 and R7 are as defined above.
Preferably, Ais a group of fornula RS RA R5 R7 R6 5
whereigs R3, @4, R5, R6 and R7 dt% selected fromH,
Cl-C4 al kyly ORS, SRSRsd, F, |CF3, 3, COOR9,
i v 3 represent H,
different and are
Rreferably, R3, R4,
nt and are
sc¢lected 10R6romH, CH3, OH @8H3, SCH3, OCH2CH3, O,
F, CF3, OCF3, COCH, S2NH2, and at least 2 of R3to
* \eRP\as2 At erabl . =3
T R A A g S bonPr AR AU S Rek™H and A
iSHapbtd or OCH2CH3, O, F, CF3, OCF3, COOH, S2NH2, and
at least 3 of R3to R7 are represent H 15
Pr ef.er abl §4 R8 is H nethyl or ethyl, nore preferably
bly, Q2 is selected froma bond, -CH2-,
? , -(CH2)3-, -C(CH3)2- CH2-, -CH2-C(CH3)2-, and
- CH(AZH3 )\ . ﬁgsvxo 2005/ 090287 PCT/ 1 B2005/ 000640 24
21 el Is O or 1.

R7 R&

5 wherein R?, R*, R®, R® and R’ are the same or different and are selected from
H, C4-Cy alkyl, OR®, SR, SOR®, SO,R®, halo, CF3, OCF;, COOR®, SO,NR°R®,
CONR®R™, NR°R™®, NHCOR'™, wherein at least 2 of R® to R’ are equal to H;

wherein R® and R'® are the same or different and are selected from H or C4-C4

alkyl and the * represent the attachment point to the carbony! group.
10

Preferably Q' is

, or

a group *-N(RB)-QZ-A, wherein Q% is a single bond or a C;-C, alkylene, R® is H
or C+-C4 alkyl, and A is a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
15 cycloheptyl, adamantyl, naphthyl or a group of formula
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In the above groups of conpounds,, the follow ng
substituents are preferred: Rl and R2 are both CH3

worgshRs7is Hand R2 is CH3 or CH2-CH3 or, RACEIRR06X2000640

are both H Particularly preéferred are the conpounds
of the fornmula (1) as described in the Exanples
sectlon hereafter, i.e. : 10

%30' oherl):%“yl -2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2-[ 4- hydro

_(hyd oxyfret hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am

EXY Riet hyl)-2-{3-[(2R)-2-({(2R) - 2- hydr oxy- 2- [

(hy o \ et hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } - N- et

hyl REet ach.ffe

S) 1-cycl ohexyl et hyI] 2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2-
hy dr

Wd@loﬂné hBF)ﬁﬁwéh@lFi érg sidefinad Jaboypy | | phenyl } acet am

ide; 2-{3-[(2 R-2-({(2R) -2-hydroxy-2-[4-hydroxy- 3-

I I ' '] ph [}-N-i
CRABAB IR OO 15 propyy) oot oo
R) - 2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy-3 (hyd
r o)garet hylR¢phenyl ] et hyl } am no) propyl ] phenyl } acet am de;

I\I-(,ycl opget yl met hyl ) -2-{3-[ (2R) - 2- ({(2R) - 2- hydr oxy- 2-
[ 4-Nydr oxy- 3- ,
(hydr oxymet hyI ) phenyl ] et hyl } am no) propyl ] phenyl } acet am

WE'QKP'QI% y » Zéné%? e 2Rt bR 2y, or®, SRS, O, F,

Chy JOCFY "EDDR), m@mﬂz?w‘l" had amaa@r) @bm% FiqBpteseme M
i de; N-cycIoRgtyI [(2 R-2-

wherein
%Igi'dr oxymet hyI ) phenyl ] et hyl } ami no) pr opyl ] phenyl } acet am

N- (cycl ohexyl nethyl)-2-{3-[(2R)-2-({(2R) -2-hyd
roxy- 2-[ 4- hydr oxy- 3-

medrabty nRY,het,) RN eRY lahat RY biethen ehpieo BY ldifrdteny hhacareastlected

i de;

W%Vc%r%l%ﬁ‘ﬁ%{@'ﬂ@ﬂa Q. Ft Cfr) OLfry GQRYH, SONH,,

%ﬁy?of&ﬁgtﬁﬁ )tghRen e?enyl'_i'arri no) pr opyl ] phenyl }acet am
i de; WD 2005/ 090287 PCT/ | B2005/ 000640 25

RedfesatiiphRhtRT, MRt HSQ? end-R3afd #1® sante bRB)ffetehtydnd are selected

8%+ ¢ M B8R 0CH,CH,, CI, E, CFs, OCF3, COOH, SO,NH,, and at
least 3 of R to R’ are represent H.

Preferably, R® is H, methyl or ethyl, more preferably H.

Preferably, Q* is selected from a bond, ~CHz-, —(CHa)z-, —(CHa)s-, -C(CHa)z-

CHa-, -CH>-C(CH3)2-, and —CH(CH;)-.

samge-qul erent and are selected from H or C4-C,
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(hydr oxymnet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } acet am
i de;

wokdsadesant yl - 2- {3-[ (2R) - 2- ({ (2R) - 2- hydr oxy- 2p¢ HiBRpaE/@®0640

Xy- 3- 24
(hydr oxyrret hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am
i de;
(1- adarrant | met hyl )-2-{3-[(2R)-2-({(2R)-2-hydroxy- 2-
PZ& Ibws@y or 1.
(hydroxymet hyl ) phenyl ] et hyl } ami no) propyl ] phenyl } acet am
ide; N-2-adama
bt thie- abd\a §roRpS o edmpRBhd e ; thedfallowidyg bdbstitdenteaye preferred:

ﬁh%‘p%céf g%t%?ﬂﬂ_&enyl ] et hyl }am no) propyl] p

NZ €sﬁr-|% Rﬁwhgbhwz-érlg%r (2R) - 2- ({(2R) - 2- hydroxy- 2-
0X

Rhwjdd&{/m& both)bhenyl ] et hyl } ami no) pr opyl ] phenyl } - N- met

hyl acet am de; N-cycl oheptyl -2-{3-[(2

R) - 2- ({(2R) - 2- hyd roxy-2-[4-hyd roxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } ami no) pr opyl ] phenyl } - N- net

hyl aCBbﬂIHu‘l’a?ly prblféibéd akethy cdﬁmﬁé@b{djs &f fhs fdrllar @) ds( described

Wﬁi’ﬁr&%%'“é'ggéﬁgtﬂﬂéhgﬂew;%le} am no) propyl ]
H%Y&i?ﬁi@ g/ﬂth%R (-25-){2:-?th@§¥ 22[4(' f{!xdjﬁfy-é hydr oxy- 2-

neethylphenyllethyl}amino)propyl]phenyl}acetamide;
&h droxyme?ﬁ‘;l yr!eny} et hé)(p apr¥]rﬁ)o y} pyl | phenyl }acet am

d@yclohmmtr@ftmtb)r ﬁ))Z R)}-2 :Mi{fé ‘-[Msiwxy -3-
(RSYoSmaniiS et aminopropyinbenylkmeshracstomideien

ML ’E&)ei @Ntiddexylethyl]-2- ﬂ3 [(2R% (E(ZRﬁ -2- h¥{ roxy-2-[4-hydro xy—3
N- di met hoxybenz ) - 2- hydr oxy- 2-[ 4
(}WQrQ)gymetgyIMenyl]ethyﬁammo)propyl]p enyl}acetamide;

DTG MDA & v prory 1 onen
('hgﬁ%ﬁwﬁ‘?w@"yﬂgﬁypam"%O)f)ropw]phen)zll} n/\I/;{sr(])plropry(I)acelt:]ﬂmhd:n
1 SloB at3-URY SXH 2R Dhidroxy-2ianyarony.a. P 1P

@d Wtﬁ?&éﬁ&ﬁ?ﬁx@éH\ercf)ﬁl'o})%%gﬂ{/l é]ce%r%lde
N+(nga¢lbbm1gtmgﬂh)/k)m&@[[2R)—Es({(QQ)%EGhWHo}(yQ dagtrexycget hyl)
Jﬁyﬁ e mgﬂ)@e@thhmmpmmBeﬁayliqcezamsie[ 2- ({(2R) -
Ry e R PR (PR 2y g Xp 2SI BI] pen
(hydleeytreethdiphenyl]ethyl}amino)propyl)phenyl}acetamide;

/gl_d:slg %eglyl‘%”{é) 3???32(){22),?)21“/ droxy-é-f 42Iﬁydr%xgy?’o_lroxy 2-[4-h
GRGIRy ronpagyh AR BRb st oxy Py ] Phen

N@iﬂvbbutﬂ%{& WWK?M@QW@MWLI} B 2 30
R R RS e o AT 2o o
Nh%ﬂé%t k yr)%gﬂ?f%tzh%%@rﬁ r'?Xﬁjmé‘ Yy 2 thy%rro o%yl ] phen
W(}im&ﬂmﬁhwl)phenyl]ethyl}amlno)propyl]phenyl}acetamlde
N-(cyclopropylmethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyl}lamino)propyllphenyl}acetamide;
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WD 2005/ 090287 PCT/ | B2005/ 000640 26
2-{3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hyd roxy-3-(hyd

wo eoogori2By| ) phenyl ] et hyl }am no) - 2- PCT/IB2005/000640

met hyl propyl ] phenyl }-N-[ 25(trifl uoronet hyl ) benzyl]acet
am de;
N-[4-chloro-3-(trifluoronethyl)benzyl]-2-{3-[2-({(2R)-

- -Byaf -hyd -3-
@é%ﬁﬁﬁwﬁﬁgmﬁg[[wm cl (h((zlmﬁaﬁ aﬂﬂ }yaég)tq;lm de;
(bydroxymethyl)phenyl]ethyl}amlno)propyl]p enylfacetaml de;

D BB B2 R A 0BT Ry Ry 2R s ydostal 2- (1(2R)-
(e w‘ ehwgmﬂ}bm'ﬁwp}@?llﬁﬁbnﬂ}anetamlde

}aceta

M(Fajdazw%rﬁylmethyl{rar{@nﬁé?ﬁ%%%@&;ﬂ -nydroxg-2rB-hydrogy-3o. nhy

oG mER RNy S R AYERC flacetomide: o o ge.
Ned-gddmuaf 25{3([52/1?)‘ Dy oetyea- hydjroxy -2- [4 hydroxy -3-

enzyl ] 2R) - 2- hy drox 5 % -3 10
&Wﬁ&WW'%@DWH%&VI}PQ'ﬂ?)WW'}Q ?92' qget fg% opyl ] phen
S s i L e

%Si]r;]bxl mr?é?]yl pheenyl]??ryr/]l}ﬁmmo)propyl]phenyl} -N- mbe;hyélgcr:r(]atgémde
gl?qyz@(epw 522311 é)@h"ﬁ@&gi-’{ﬂ &%éy oxymet hy|
A R o s,
lﬁsdyg{op]w(elig!waathwdz {B@I(QR)(Z({KIX/EY Eélwdﬁmwﬁi%hyd@%@ pheny
Mrgny%mtbww'}ewll[eﬁwé}@m'PP)WBY'IH‘P@PM%%@HW? ‘et hyl ] ben

m@ %Eo&yxklgr)‘y(lefﬁi? q(%R % 1 (%Re? '?Idfqm((jyr- }4 hfl d(r%fxyﬁy-dr oxy

(h?ydroxymethyl)phenyl]ethyl}am|no)propyl]phenyl}acetamlde

Y oS B ey R S G 2Ry Bk - IR Wloxfla2py! ) - benza
Wf?ﬁo’é'ﬁlei ﬂlbwwhwm% D¥théthitprépyifphnyfaéetdmide;

(tﬁ (‘Mmhb)(YWW)FQ{HN{(aﬁﬁ)‘ﬂd)mgmﬂﬂﬁfde 3benzam
@ny@?y'ipwwl}?’?'&‘% FaPsiyPsoRy IRy RRCHAMIdRe

%@h%r{g%ng@ th%%rg I%( Eza 4err:yq2rox 3ét hyl ) benzam de;
ths(dmwnwbthvt)hlyénﬂ}emé}wﬂ@pwkmeﬂw wopylineryl}agetanige:-

Mﬂ% SR s auinalie Ry HR A XS IRhery g -
r{]&hkl(e&?lrga%mmsgﬁmyxsréx;(e%hwgr(ﬁwro%ymm;mpy\@abhyI pheny
N%MQJO@WIFHNOUHMMZM%rlh%{%r({b?@bgfhyﬁﬂ@m%ﬁﬁiﬂwdmxy- -

40%’%3} &Baﬁg@{x} %hﬂgﬁ!p%@@ m%tmy‘!';ﬂ'opyl]phenyl}acetam|de
Wsi‘ﬂidﬁ&m&%bbﬁkﬂﬁb I’]QO(]{SZR)UE-thﬂd&S/ Mdmx
di met hoxybenz S i
r(by@ro&yr{nathrypgh@lxxﬂaghyl}ammo 2-methy propyl]phenyl}acetamlde
2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyl]phenyl}-N-[2-(methylthio)benzyllacetamide;
N-(2,3-dimethylbenzyl)-2-{3—[2-({(2R)—2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyl}amino)-2-methylpropyllphenyl}acetamide;

= =E T ——— e L I e
I T e em. wem e aiies EEe SR,



30
(hydr oxynet hyl ) phenyl ] et hyl } am no) et hyl ] phenyl } acet am

wa@leqos/09288, 4-d i chl orobenzyl)-2-{3-[2- ({(2R) - 2r¢ytB2005/000640
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roxy- 2-[ 4-hyd roxy- 3- 26
(hydr oxymnet hyl ) phenyl ] et hyl } am no) et hyl ] phenyl } acet am
de; WD 2005/090287 PCT/ | B2005/ 000640 27

AR R RO BRI ek HBRe Ty B lamino)-2-
Hiethysrogy et s Jituoromethybenzylacetamide: o o
(N-}[@Cbbfﬂﬁ-(mﬂﬁlﬂbmmh?mﬁndy}]m@m -§(27)-2-hipdroxy} 248 hadioxy-3-
(RyarsimathyifnaaRly Famise y armeibyiBramiphenyiiacetamide;
SIU?%Y:P}? %E%gﬁﬁhgﬁmegﬁ\?&yﬂz%ﬁ %%ﬂﬁ ZolfgyZ_ -hydroxy-2-[4-hydroxy-3-

((hydmxmwwi)ﬂ*)emyliBWY!}?MM)}Mmbylﬁtdml]bbhlw'}édetém(diﬁ p
Q?T% S%E&y M%%%tﬁy de’zyg-g-y- e[ZQékgli)SZ_ L\ gro%_szzl( Lygroxy 3-
(AT B AR BB S
rigk§-faefordHiriflucsamethyl)benzyl]-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
,\(Bﬁr OXW%}%{] ﬁg%gb %wgq)}ré—mqugd&ooppyﬁp%eny %rgtgﬁlde
Jc}\ro?’ohlﬁ&'ﬁ)l n;ﬂf éaﬁi)gyz% ;BS&#O%% fg@f’,??g ggdr% Xg

hydroxynet eny
m@m,ylspmnyl)ethylammo] 2 methylpropyl}benzamlde

y{[?-ﬂ%@f E‘eﬁf r %{ 4Ry roxy %{I‘g cﬁ zuxyme lrp% Xyﬁ e[thyl (ljno(%
(rﬁ&ﬂ'fy M NL[Z- ﬁ‘fé‘ﬂh)]ﬁﬁ Riad:1 benzani de;
e SIS s,
%@1 gxéwbﬁgkﬁm%ﬂuérg éﬂwl Wenﬁ%&ﬁﬁ%l&aml am de;
ng@fl =dicotophdrydRin:-4-{2FBR)2- Hyd’rbseytn-(a-rﬁfdr!ax%oxy-
(hvﬁmmwtbvlmeﬁyhemylamnnw}mmhwbpmwgguqruerrgm de;
Mt RO RREER PTns FPty HVarapahy) o
ﬁHg'grd)?ﬁﬁ@hztpﬁheng%ﬂB)ﬂ@mﬁio]ZZ-ﬁ{e(thylBbop%nbé{ﬁzamlde

WP)‘w?eWMdéomrB}mrmwbwymew)[e¢hy|am|no] 2-

e IS o ot
(Myﬂncmmm;hsﬂ -phbRyIEiNyBt 3 2-f(@R)2ohpdreRy R4 hyidfo RS HdPoxy-
%l ?p?\%%la)lrgthylammo] 2-methylpropyl}benzamide;
3-{2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethylphenyl)-ethylamino}-2-
methylpropyl}-N-(2-methyl-2-phenylpropyl)benzamide;
N-(4-chlorobenzyl)-3-{2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxy-
methylphenyl)ethylamino]-2-methylpropyl}benzamide;
N-(2,6-dimethoxybenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)ethyl]phenyl}acetamide;
N-(3,4-dichiorobenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)ethyljphenyl}acetamide;
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4-1(1 R-2-({(1 R)-2-[3-(3, 4-di hydr oi soqui nol i n-2( 1
H) - yl car bonyl ) phenyl ] - 1-

woredspbeshyl } am no) - 1- hydr oxyet hyl ] - 2- ( hydr oxypeT1/mB20)3000640

enol; N (2, 3-d inmethyl be7nzyl)-3-[(2 R-2-({(2
R) - 2- hyd roxy-2-[4-hyd roxy-3 30
(hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] benzam de;

VbR B U RIS rvonyd oxy - 2- [ o
s g L
N- @43 lityaraiihingen- 2269 224 (AR ERhyardryc ixycrok-3ay d

RS etorghs nylistoylaseingletaylintsrwPaesemisiz an de.

8:(B(12-(Qer3-2L oy -22mirexy.32- [ 4- hydr oxy- 3-
h{ a[r O(Eiy’rr%t hy* phenyq4] et hel%éam no) propyl ] - N- phenyl benz
dm@xyraethyl)phenyl]ethyl}amlno)ethyl]phenyl} N-(2-phenylethyl)acetamide;

yé%ﬁg(@?g{}%iui%%nylz)ﬁeh I’l § [(2R) - 2- ({(2R) - 2- hydr oxy
HER6 SRy he IR |)]a%uhadt M3 bReAABBAPacetamide:;
e IR R
Mé@(rx&%d%héﬁﬂfe?%l}]a%ﬂ Jp}ropylfbe)nzamngt hyl propyl ] benz
&{%bﬁ&?&bbanbwgieg&ﬁdzz{{%zhygrwoﬁy Rl sy aroxyes-hyl ) ph

enyl]eth am no

ngm@byloqhwxlbtwmnomrep)d}twnearrwe) benzami de;
By e eV R 3 UG G uchor o5

fhydtroxymwéth I)phenyliethyl}amlno)propyl benzamide; _
r oxynet hyl Yp hen ()é )am no - et hyl pr opyl ] benzami d

B-(2 Gedimetbouy bgiam- &-{(2R)-2-({(2R)-2- hydroxy -[4-hydroxy-3-

Wd'?gaﬁngthyl WérﬁWe}hﬁ}a%né){p‘g@I]benz i xy 2-[4-hydroxy
Mtfl@kwmbhéhwmw131[e2ﬂay2}(ﬂmh?draﬁw Dyf4 @Ry BNz
myémvm%tbﬂ&ﬁ%wﬂqﬂw}@m'ﬁ@mmﬁmammyI) 3-[2-({(2R
N B 1 e S Lo RS R 2 e B a3+

(Ehydroxymetgy')ph%")g]ethyl}amlna)%op I]benzgmldhe | -
r oX [ 0X r oxymet
iﬂ{a )eé'm %)3%1 % 4hydrox))// 3.0 (hy y yl)p

gg/dwwéganéﬁ%ﬂe@t IR R RIRHEASH B ISRASE

ARy e vy Shory L ot Byl dmno 1] benz
éﬁ% rXeqﬁylpghgrPyl]e I%/yl}amlng)p;:opyl] N) [(1R) 1 phenyletth]benzamlde;

§E{/ﬁ)(é g%é%%éyylehkgr&)édg _oxy- 3- (hydr oxynet hyl ) ph
{irydpoptyimethyl i hereytletipitiaming pesadlaee; phenylpropyl)benzamlde
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hydrobromide/bromide, hydroiodide/iodide, hydrogen phosphate, isethionate,
D- and L-lactate, malate, maleate, malonate, mesylate, methylsulphate, 2-
napsylate, nicotinate, nitrate, orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen,  phosphate/phosphate  dihydrogen,  pyroglutamate,
saccharate, stearate, succinate, tannate, D- and L-tartrate, 1-hydroxy-2-
naphthoate tosylate and xinafoate salts.
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10 For a review on suitable salts, see Stahl and
Wer mut h, Handbook of Pharnmaceutical Salts:

weeapeo28es, Sel ection, and Use, W/ ey-VCH WPahE2095/000640

Germany (2002). Pharmaceutid¢al |y acceptable salts of
conmpounds of fornula (1) may be 15 prepared by one or

nore of three nethods: (i) by reacting the conpound of

formula (1) with the desired acid or base; (ii) by

renovi ng an acid- or base-labile protecting group from
3uﬁébl§a%|a§e RERS uér%orfor‘?lfl?& hﬁoﬁf’fﬂ%‘gggdmcﬁ S %beic salts.
Oor by ring-opening a suitable cycCl'ic precursor, for
Exanmples iacludet thnee aluminiat@margininey béezathide; edaleitingl choline,
éo or. base; orlﬁhii) by converting one salt of the .
titpdamingf didiaThinea g'ﬁmfeo l¥$igeh dPaghesivBhceghimingn olamine,

' j ; ans of a suitable
P R e A B P a0t Pone are
typically carried out in solution. The resulting salt

sl Bt B cineEhhssihfancalia e omere oAb, RRgsulphate

deghemicliciupnssgiedion in the resulting salt may vary
from conpletely ionised to al nost non-ionised. The

conpounds of the invention may exist in both _

nsol vat ed and solvated . 30 forgsg., ,The term sol vate'

FO7 Ce P iy P SEtafe coa sommPEanyl andc Higiradih, “Aafidbook of
PRERhaSE WAl IBAItSOPR&PETe S SBIkRtibAYERY 198k, ANHed-VCH, Weinheim,
stoi chiometric anmount of one WO 2005/ 090287

BemmaBe (280200640 35 or nore pharnmaceutical ly
accept abl e sol vent nol ecul es, for exanple, ethanol.
The term ' hydrate' is enployed when said solvent is

PhbAhacdutialgedcodptdble th8s SEORBYounde o VRIMIURD (@) €may be
conpl exes such as clathrates, 5 drug-host inclusion

paRAred by opecgranare ofitheesmmedkedso t he af or ementi oned

Wor chf BB e nERbn ol FRRR b iesiced geigor base:

i(c! ubgdepicvimpapl agiels drf badeiabilg Jprotedtighighslp enPra suitable
more organic and/or inorganic conponents which may be
in st BiesHreTeRirihe eampiind of dpremilad) or byarrgrapsninghe suitable

resul g G 1,00 , i all . .

i FOHEEYSRr BB, GRG0 BERE, g e cesied aci

conpl exbase; e J Pharm Sci, 64

(iif) by converting one sait of the compound of formula (1) to another by
reaction with an appropriate acid or base or by means of a suitable ion

exchange column.

All three reactions are typically carried out in solution. The resulting salt may
precipitate out and be collected by filtration or may be recovered by evaporation
of the solvent. The degree of ionisation in the resulting salt may vary from
completely ionised to almost non-ionised.

The compounds of the invention may exist in both unsolvated and solvated
forms. The term ‘solvate’ is used herein to describe a molecular complex
comprising the compound of the invention and a stoichiometric amount of one
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(8), 1269-1288 by Hal eblian (August 1975). Hereinafter
all references to conpounds of fornmula (1) include

wo edosnenges to salts, solvates and conpl exes PE&EIB2065/000640

and to solvates and conpl edgs of salts 15 thereof.
The conpounds of the invention include conpounds of
formula (1) as hereinbefore defined, including al

pol ynor phs and cr¥st al habits thereof prodrugs and
Pém?é%)h@m??@%\““? llyAGr@riaple malvant mejeswes: far example, ethanol.

ﬁ'ﬁHtté}ﬁF‘rhgﬁa%Q l'sge,gﬁ@g%d @\ﬁqe'heé ? \%ﬁ{ ,SC{F& ped and

i sotoplcC conpoun (1). As
indicated so-cal l ed 'pro-drugs' of the conpounds of

( &H\ e al so thin the scope of the
THhiesscRne of %éw%'pnv@r@ AMPISES LHHED as clathrates,
3@1 f-t%s'i’“nbéhfs?d WHnShleXBY \Dﬁéﬁ%u i 'c%n%sp\‘}ﬂetnhe aforementioned

rmacol ogl ca acti vi ty t ns€l ves can
aoinahas,stherdmug and hwst ane presenttin dyoicihionmmsdny @rtrah-stofchiometric

h t d t ty
FPERlE Aise. inglielp® GoMPISIAsOadE dradcriammarnoser more
éfg%nrceér%/b?‘ihér@aﬂﬁ: cOMPEREAR whidh' H%?r%éf- grfl %:tcggéiogrgbtﬁ@ or non-

use of prodrugs may be found In
N@tﬂéionn}ttrwvamusﬁtéhe remutunmcpmmzs(eso nByyhes iionised, partially

EsefoptonroHad EBERgRvewr st Zomaste’. 265 Fam soi 64

g& BdRocies bgm|é§|m% sfaoeys i cal Association). WO
05/ 090287 PCT/ | B2005/ 000640 6 Prodrugs in

accordance with the invention can, for exanple, be

BPRRHTR Y rofeRRIGRS SR aBMBPERGS Riiartas L Brliderfagerences to

@ts?tsbﬁétdsném d@nél@%@tr&kébf aAdith dohmtes tan@s’comBeexes of salts
pro-noi eties' as descri bed, for exanple

beremdfodr ugs” by H. Bundgaard (El sevier, 1985). Sone
exanpl es of prodrugs in accordance vvith the invention
include: 10 (i) where the conmpound of formula (1)

Thent @nmsouhdiar $foxXNé | mvéﬁtléh ineNefel @0 dedhd% FXIrmudd (1) as

ester thereof, for exanp a compound wherein the

hgreinbgtase of’ef'H@dcm%@dygl é‘" a@@'d”mm ianeh| grystabfhabiits thereof,
(ORI Dn8  isbMdP! theldor (il FptilalYgddrieity) nsYldutomeric

isomers) as hereinafter defined and isotopically-labeled compounds of formula

(1).

As indicated, so-called ‘pro-drugs’ of the compounds of formula (1) are also
within the scope of the invention. Thus certain derivatives of compounds of
formula (1) which may have little or no pharmacological activity themselves can,
when administered into or onto the body, be converted into compounds of
formula (1) having the desired activity, for example, by hydrolytic cleavage.
Such derivatives are referred to as ‘prodrugs’. Further information on the use of
prodrugs may be found in ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T. Higuchi and W. Stella) and ‘Bioreversible Carriers in
Drug Design’, Pergamon Press, 1987 (ed. E. B Roche, American
Pharmaceutical Association).



15 (ii) where the conmpound of formula (1) contains an
al cohol functionality (- OH), an ether thereof, for

wezasphers7 a conpound wherein the hydrogen of PEEIB2005/000640
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al cohol functionality of tke conmpound of fornmula (1)
is replaced by (G -C6)al kanoyl oxynethyl; and 20 (iii)
where the conpound of fornmula (1) contains a primry
or secondary amno functionality (-NH2 or -NHR where
R ;6H), an am de thereof, for exanple, a conpound

‘M}%Bﬁi . ir ?cc&‘aaﬁ@é %fﬂa?{héo ﬁ}ve‘?\?l?)noéaorﬁﬁép g}xgﬂﬁugtﬁé;%(%uced by

t he unctironality of the co

webhcmg apbmpenhté)yu(\@on@ﬂthesalpkwmm in the ¢ampdemds of formula (1)
ex npl es. of repl acenent roagé in accordance with the

GSTRE MQIgHSs Jhoyy t eillgd i1 e st G§r (RJo-moieties’ as
tdé%%ﬁbé@yf&eeia%?% iR O o%rfig;gr%?%ﬂﬁq al—f(??t‘fw (Elsevier,

Mor eover, certain conp

t198mel ves act as prodrugs of other conpounds of
formula (1). WO 2005/090287 PCT/ | B2005/ 000640 37 Al so
i ncluded within the scope of the invention are

BY AL AxhhieLbf BRIRGHS Maord&ié dgm%tﬁ the Invehfiéh grﬂc?%%e:

conpounds ‘fornmed I n vo upon admnistration o
drug. Sone exanples of netabolites in accordance Wi th

h | ud wh h
(1 AR, S 548, ) PSR OB g s
¢@ﬁ¢ﬂtﬁidht&egf C'Gﬂ)ﬁ@falﬁ e6td? there@f'zxfa?')exah'\plc‘,l A pdUMd wherein the

conpound of formila (1) contains an al koXy group, an
mydregen atthes aatbaxyliheciddunctiarality obithe compound)offoemala (1) is

0 mula (1) contains a tertiary amno
3?@'&%,8@”@&‘8%& am no derivative thereof (-NR R2 -
-NHR' or -NHR2); (iv) where the conpound of fornula

(1) contains a secondary amno group, a 15 primary
dier i vavhere theeearppoynduaRfornsulan{t))contains meal@ohhbfunctionanty (-

conpo Q a phen et

ohenol egrnl 9@{%@%{&{9& ogfé;{a?ln_;ﬂél a_ un W@er&h fhe hydrogen
of the alcohol functionality of the compound of formula (1) is replaced by
(C4-Cs)alkanoyloxymethyl; and

(i)  where the compound of formula (1) contains a primary or secondary
amino functionality (-NH; or -NHR where R #H), an amide thereof, for
“example, a compound wherein, as the case may be, one or both
hydrogens - of the amino functionality of the compound of formula (1)
is/are replaced by (C4-Cqo)alkanoyl.

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

aforementioned references.

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

other compounds of formula (1).



20 (I').(vi) where the conmpound of formula (1) contains
an am de group, a carboxylic acid derivative thereof

W@ 20080287 COOH) . Conpounds of forrmula (1) conp@i/IB20€5/000640
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one or nore asymetric carlBdon atons can exist as two
or nore stereoisoners. \Were a conmpound of fornmula (1)
25 contains an al kenyl or al kenyl ene group, geonetric
cis/trans (or, .Z/ i soners are possible. Wiere the
U0 %\M@ﬂymg)? SegPe &% Hifpinvention are nﬁé@tﬁ'@ﬁﬁ o Gmpounds of
1SRG 15 that 13! BHAINAES Birfed it vRol PBrPXAMRIHFAIGA K the drug.
an aro ic nolety,energy barrier, tautomeric
iSoone examplest efunetahalites in aczordanmer witi tesinvestiort iakkide
the formof proton tautonerismin conpounds of fornula
(1) 30 containing, for exanple, an imno, keto, or
| M8 WHeRHPihellcotRpGitd e85t YSHRIS S (1)t RBRRIRY 1S Thith
gpcj)rrpounds whi ch contain an aromatpg ?mﬁety. It ?oM (%\rgup, an
t hat &ydsixygiethylalgrivatide tregreekChi;t>mQHOH)an one type
of isonerism WD 2005/090287 PCT/ | B2005/ 000640 38
I ncl uded within the scope of the present invention are

hyl [ | AN d_t aut i
Ft g vE{ETE L BRTEOMPURO SR fofaule? 7Y [cortafls A1 ARBEY Soroup, an
conpohydeoxgdarivative thereof(-Ofans adH)t ype of isonerism

and m xtures 5 of one or nore thereof. Al so included
are acid addition or base salts wherein the

1o ac o ad . e e t
EEYTL SHeRe the seRBSald b 6ine (1) Son@HAGR! iy i} Group. 2
d/ - ar gecbmdary adhinbiderivative tHerest (TRR'RE —s eRARA R ANPIR?);

conventional techniques well known to 10 those
skilled in the art, for exanple, chromatography and

7% R34 g DA P31 EETE 54 HEBR) 84550 rou, o

t he prepar at

enant ipfineng detivativedtheedofr(@HRY rt bgplbs from a suitabl e
optically pure precursor or resolution of 15 the
racemate (or the racemate of a salt or derivative)

(9 o ouif 18 BBRieRudch b, Rimnull B AN £ ohé M dioiety.  pheno
a racdsticativectberesfr(}Phay -BROH)A&HEd With a suitable

optically active conpound, for exanple, an al cohol,
in the case 20 where the conpound of formula (1)

COR e B R g L SPaT H RE aroue, =

resul tamwxylic 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 (1)
contains an alkenyl or alkenylene group, geometric cis/trans (or Z/E) isomers
are possible. Where the compound contains, for example, a keto orstructural
isomers are interconvertible via a low oxime group or an aromatic
moiety,energy barrier, tautomeric isomerism (‘tautomerism’) can occur. This
can take the form of proton tautomerism in compounds of formula (1)
containing, for example, an imino, keto, or oxime group, or so-called valence
tautomerism in compounds which contain an aromatic moiety. It follows that a

single compound may exhibit more than one type of isomerism.



di astereoneric m xture may be separated by
chromat ography and/or fractional «crystallization and

wor®so09028Dt h of the di astereoi soners convert edP¢DIRA065/000640
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correspondi ng pure enantioBer(s) by neans well known
to a skilled person. 25 Chiral conpounds of the
invention (and chiral precursors thereof) nmay be
obtained in enantionerically-enriched form using
chromat ogr aphy, typically HPLC, on an asymetric

Reludey Withth TRE é@oﬂ@@etrﬁé’ﬁgéﬁﬂt NBvehtidn are all mstr%eoisomers,

r
hydr ocar bon, typically hepta hexane, conta
f geometricoisbdiersyand | tautorBerio ffoinso pf thencdmpoypds afl formula (1),

R AT kS T B, s
SMERE o dhbNtHre b AISH YidiGdéd hRg g?:gg%g@ﬁg%o&?s% salts wherein

m xture. WO 2005/ 090287 PCI/ 1 B200
Sheremindenen iscoplicallyorstivet for exaynple, ddmctate od Flygine, or racemic,

conventional .techni gues .known to those skilled in the
a fez(ag'gg?' #"6?%@!@%9{)#2?@@{‘31‘ eochem stry of Organic
Compounds" by E. L. Eliel (WIley, New York, 1994). 5

According to one aspect of the present invention, the
(HsHyans ispasirs anay begepaiatetidnnconventiboal tecbniguesRteli known to

and .R2 is Cl- al kyl r ef er abl t hyl , .
SHESROZRURRL 167 ahE Tl S, “HEogurbamATy Jarid fractional
Rfrgét@llﬁﬁﬁé)n.i s generally preferred: OHH | R- R2
(cH2)n @1 HO O HO 10 wherein n and QL are as defined

above for conpounds of fornmula (1). The present

[ ' ' I ag:1e icall.y accept abl .
SFIBRe] DGR BB RR R SE RIS cnantomers
vihelude rchivae sprithesis eréraars uitditite lopREARESUMRY pre@UASBF or resolution of
havi ng the sane atom c nunber, but an atom c nass or

A8 Jagempts (orghairapemeie of Asvaltitieledivative) using, for example, chiral
"HGR Pre SUr& qREEHREMAT Gaphy (9BE & €

Alternatively, 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 tartaric acid or 1-phenylethylamine. The resulting
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
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by volume
of isopropanol, typically from 2% to 20%, and from O to 5% by volume of an
alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the
enriched mixture.



Exanpl es of isotopes suitable for inclusion in the
conpounds of the invention include isotopes of

whyasoger; such as 2H and 3H, carbon, such as PCy/1B2863/000640
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and 14C, chlorine, such as936CI, fluorine, such as
18F, iodine, such as 1231 and 1251, 20 nitrogen, such
as 13N and 15N, oxygen, such as 150, 170 and 180,
phosphorus, such as 32P, and sul phur, such as 35S.
Certain isotopically-Iabelled conpounds of formula
(&t)eredlmmenamﬂr@lommm ML BePSHprafed By 'chiveafidha Glechnlques
|sot?€ aresgﬂeful n drug and/or substrate'tissu
{0, thaseiskiledin fhevart - e, chﬁmamlevétemmpesstry of Organic

tCodhbsihdd™ b VWO 2005/ 090287

P 32005/%’056;5@%% Rt ’§r{‘§%4 Farl'y useful for

this purpose in view of their ease of incorporation

and r dapprdingrie ane atpeetof the. progbst mt/aht:@m tht(F? R) stereoisomer
es such.as deuterium i.e

I@q %'Ig'ﬁl%; IOWSWH‘F{@Fh U8 iydseaemhang ¥’ tSe(:?th« allgyl, preferably
fm@tﬁyg BAdleantRh BhR! éscdﬁu?%H 'abBVe dg ?;ea)% d@[ﬁﬁ)@ferred is generally

increased in vivo half

msefgrredirent s, and hence nay be preferred in sone
ci rcunmstances. Substitution with positron emtting
i sotopes, spch as 11C, 18F, 150 and 13N, can 10 be

useful in P ftrgn Em ssion Topography (PET) studies

formul a (1) can
éel%z)onal Qéchni ques

D . Y
in>the art oryby processes 15
analogcus to those described in the &cconmpanyi ng

Ex es and Preparations using an appropriate
i sotopically-1abel ed reagents in place of the
non-| abel ed reagent previously enpl oyed.

WhareTR naid Eflldrk RGRAREE MRy BdifiBol Ra@BF RIARISE )

with the invention iInc
sol vent of cryst al | | zation may be isotopically
d6- DMSO. The

iﬁgpé)r {sd E’ﬁ‘u O d6- acet one,

sraat dhvasidhying “(df? all Rharmacgufisalbu@ceaplaple isotopically-
| uabl e

O ompudsof (918 (1 SetER o P mofé 2sds 4% iplaced by

aloms havingethgpsarne ditgmisphwymnber, soutf am aiterhivu mads S 858 number

AP Tch Ui BrE chESH ag uRes  Sredemic n ture,

Examples of isotopes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen, such as *H and *H, carbon, such as ''C, °C and
*C, chlorine, such as *°Cl, fluorine, such as '°F, iodine, such as "I and ',
nitrogen, such as "*N and "N, oxygen, such as '°0, 70 and "0, phosphorus,
such as **P, and sulphur, such as *°S.

Certain isotopically-labelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, i.e. 3H, and carbon-14, j.e.



in particular the allergic and non-allergic airways
di seases but also in the treatnent of other di seases

w@@k/ogrRs7 but not linmted to those of the ner vPOEIB2005/000640
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system premature | abor, cafmgestive heart failure,

depression, inflammatory and allergic skin diseases,

psoriasis proliferative skin diseases, glaucoma and
in condlt%Pns ere there is an adva ﬁge in

| oﬁear%aa@@g fly usgtul ot this purresauinaviey of ithelg gase jof ingegporation
p%mrl:]éédg &4 bPfete \éfQ,,;OOS/ 090287 PCT/ | 82005/ 000640

onpounds of formula (1) and their
pharmaceutically acceptable salts and derived forns

nment.i one ove can be adnin ered accor
TR Vi Regvias fetoRes Sk 85 retannla%n% My, afford certain

S
ttﬁg?ﬂ{oé;mgnlgéﬁgp{propﬁﬂg% sﬁér'}ﬁgy can e a m%tlggﬂ'trg?jr gxample,

pecreasedmm vivioxhalf-dite oi tedused dosadecrequirementsiearicdohencd may be
uti cal g eg rati ons which as active

phat ma
Foe]it rﬁcﬁ'@rﬁc’"&%ﬁv C&Ffi caci ous dose of at |east

one conpounds of formula (1), its pharnaceutically
acceptable salts and/or derived forns, | n aglsdltl on to
c&tslvsimtm wﬁlarnmd&n enviting isotopesosucteasi [CelifFs "0 and "N, can

e oreﬁﬂ c%?jﬁi’e;&f’ﬁgﬁeﬁg §§$rgasb§g|( gtﬂggtggl%s for examining

d@lbsYr%@b F&@Fﬁ)r'ﬂﬁ(:ubﬁné y.eeze-dried, spray-dried, or
evaporative dried to provide a solid plug, powder,

or film of crystaII|ne or amor phous material .

PloBIEIE eied Lo G BE oo Py S8HHTY, ieimrepared by

rdunventiondl i teehhiquesCridvab | t® &ddes srillédd ah théearvef by processes
forms may be adm nistered alone or in conbination Wth

ANflegaHsigthose desrribednitieadcsorppanying Fxemplesiaad Pieparations

plﬂsy@rgﬂt %’?‘S}ogﬁ?gfés%?g%é'@q@%fe? ¢ é]‘@ﬁﬁgs 'nq-ﬁ@%gepfmthe non-labeled

"reagept greviously ermplby@d. herein to descri be any
i ngredi ent other than the compound of the invention.

The choice of excipient will to a |large extent depend

I5hd i ﬁfl&%|®u+] | nves oRAIE Rlvat8STh Ycabt (9%‘nb8 nﬁ”ﬂ‘? ¥ inve Fi())/r_l include

corrpoun ntiron nmay be adm nrstere
@hase wherein the solvent of crystalllzatuon may be isotopically substituted, e.g.

D,0, dg-acetone, dg-DMSO.

The compounds of formula (1), their pharmaceutically acceptable salts
and/or derived forms, are valuable pharmaceutically 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, particularly
in gastric and peptic ulceration.
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25 adm ni stration may involve swallow ng, so that the
conpound enters the gastrointestinal tract, or buccal

woroosoizsngual adm nistration nmay be enpl oyed poOwIBR002000640

t he compound enters the bl evd streamdirectly fromthe
nmout h. Fornul ations suitable for oral adm nistration
i nclude solid fornmul ati ons such as 30 tablets,

ovenghe camhauiis g ergue P A dhel priatinachufealy @eaeptae
?Ié‘llf?ngﬁérdtehﬁ?% Fbhs a@%éntu&%d Qbé\ﬂ% Whh % ad%ln‘?sqg% according to

, ovules, sprays and [iquid fornulations
theomvestias fo E@TmBBZQIDSﬂBWWtO ma@nalsuant froparticalaroteshumans,

e e T L vy
?ér rb%"dlnC%ﬁW%tUr% WA orBi eablher BPTRAM HRE fBr abf'ﬁﬁarmaceuttcal

or exanple, water, ethanol, pol yet yl'ene gl ycol
ptewatmms wh@hm aptl\r@cowtt@emtmm@m ai efficacibtatase of at least

8h% BB B S0P i T, P AR S, 3054 S5 blg, salts andlor

@éﬁ\% fRAMBY in %Gdstrcf?\C’@ﬁ@uIlzttblhhtalr@r;bh@f‘mécétﬁlc'aﬁyr1 iffcuous excipients
exanpl e, from a sachet he conpounds of the inventio

ang/oapdditives.used in fast-dissolving, fast- 10
di sintegrating dosage forns such as those described in
Expert Opinion in Therapeutic Patents, 11 (6),

PB4 -GdpoubidsLofafegmung () eReit %@%ac&ﬂicall?@c@ép%?@%lts and/or

forms, depending on dose, the drug may nake up froml
deiivad forms @gymﬁgﬁee%«dﬂeﬂh@mawged,f@rnevapmetwely dried to

%@y&gl :‘g?lnﬁi CHH, al@@. T on(gT rtnhé?oc?g%_}gﬁf’g %'A)E’ogrphous material.

iiarowalé pr eadid drequendyy siryihg ii@nbe ubsamed this Sirpose.
di sintegrants include sodiumstarch glycolate, sodium

car boxynet hyl cel | ul ose, cal ci um car boxynet hyl

T ?léo ,P?]%?‘ds &Fﬁ?ﬁﬁfﬂm ?)ﬂg rﬁg}:e@[c%ﬁyp %%icg&%%le salts and/or

yVi pyrrol i done

d\em\renbfquﬂsatriaynbe caﬁmmismsred blowero@inkddmb‘mbﬁbh twitie Gther drugs
cel lul.ose, 20 starch, pregelatinised

%’¥£ Béglr:\é)%bﬁo%ﬂdm'aﬁswﬁé asG@rf@f’HP'lasont"lh@SSOClathn with one or
Mofe 'Bt%@lrn%%u il a%@?@'gbﬁee effob"%]rfts Wei*hgh%r@ &é)l(céﬁ leng, is used

wel ght % pre erably mb5 we %10
héreimto diescaibe dryr nrmgreBilemteotlaeamngbeemaiﬁo;md&ﬁdhéﬁnventlon The

SRS BTN 5 B e o e e

S8hiidthatiopuoar s, pol yethylene glycol, natural and
syntheti ¢ guns, polyvinylpyrrolidone, pregelatinised

starch,

The compounds of the inventon may be administered orally. Oral
administration may involve swallowing, so that the compound enters the
gastrointestinal tract, or buccal or sublingual 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, multi- and nano-particulates, gels, solid solution,
liposome, films, ovules, sprays and liquid formulations.
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anhydrous and the like), nmaanitol, xylitol, dextrose,
sucrose, sorbitol, 30 mcrocrystalline cellul ose,
starch and di basi c cal ci um phosphate di hydrate. WD
2005/ 090287 PCT/ 1 B2005/ 000640 43 Tablets may al so
optionally conprise surface active agents, such as

ELIC?&'%H”?or EJnsSH'Icf.I & sB8fHemaby; oéagf@%%g?yrﬁ@ﬁeaﬁd elixirs. Such

ants such as silicon di oxi dé an
pfoemehat:ons unéybe emloyedamﬁnasnn)sofbaphb&bcépmké)aad typically

nght %to 5 % of thetablet nts
Hohiise a1 uter, 46 BXamples qyatSoataand. Boamylkne/ayeok peopylene
Mt meliBAtSilutosd, Sor QQﬁﬁt‘é\Ble' ¥il, 40 ¥n. b Ridr€ AMhdsAAY agents

as’ magnesium stearate, calcium’ stearate, zilnc
sarwmras@pemﬂmgjragﬁré&rIylnufdufmrrmianortsnmayn alsartes pedpared by the

nmagnesi.um st ear evvlthsdlumlau sul phat e.
FREpTRLHERn BLA3PRH; o Bl AmPRS SO Brahs 10 el ght % t o
10 weight % preferably fromO0.5 weight %to 3 weight

% of the tablet. O her possible ingredients include
drhe comprands, ot theLinention Mayvalsoi bg uspehirs fast-dissolving, fast-

BRSO, SRR SR NSt 5 2R orimon
ittt acnlt, 9 5619, s Crsony ©

wei ght % to about 10 weight % disintegrant, and from

36 aplts sel ey 5BeRiR ot 8088 PR didg Wy ke up from

waiglet % © 80 mlgrﬂb%aif&heMbQé forlph emaﬁe wpumytﬁd?ﬁ% Wéight % to
bl ends may alternatively be wet-,

@) weg;ran% &f dbhe desage iynyelal eddmon tmhmbug bieblete generally
SRl S oG A o SR, 3 R B R OF, 5B, storr

kg%yco?éieers@alml @érbdxyrﬁbﬁhyf Qelltbsé] @alotimt @@r'b@kfméfhyl -cellulose,
di scussed i n Pharnaceuti cal Dosa e Forns: et

gapscarmeligsey sodiwpe Giaspavidene, RAlvvirdpyreldans, methykcellulose,
'?ﬁWroYf?\yé‘talline cellulose, lower alkyl-substituted hydroxypropyl cellulose,

starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
will comprise from 1 weight % to 25 weight %, preferably from 5 weight % to 20
weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl methylcellulose. 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.
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rapi dly WO 2005/ 090287 PCTABB2005/ 000640 44
di ssol ving or nucoadhesive and typically conprise a
conpound of fornula (1, a filn}forning polyner a
glnder | ve nt hunect ant , Iast|C|ser

alF e 250 GRtAnaly; ampeSe SuFass ARG RIS Surgeas sodium
I%ﬂﬂ/l%tﬁi%&é’ QRY - pomﬁ)atécﬂﬁ)%gﬁd@ftsr%ﬂ& Berdmo gtdlgﬁdgaé’nd talc.

performnore than one furctio e conpoun
V\ﬂ'remlpeeqent sugfama a&htceragmits;bhw oompnselfmrheo 2Aweight % to 5

Wela oot Piade Bl tand apiciBlecay, gaaatvs, Trara d Soweiant % to

WBighh®, Yt trie Ribletei ght % of the sol ut es. Less sol ubl e
cormpounds may conprise a greater proportion of the

conp05|t|on typlcally up 10 to 88 weight % of the

0 Al t er nat i Lyely, he conpound of fornula (1 .
TRt Brso SdirL g whnEn e Res s Machstitn Seatdte, catcium
§tbb|°ﬁté0&md1§te@9ét¥”§6dlﬁﬁy skaarfefupedraet, férdehﬂﬂh%sﬂbf magnesium
pol ysaccharides, proteins, or synthetic hydrocoll

stearate wijipisodiuny lainseuiphate. tLvbricantgegenaally oomwsegﬁom 0.25

VB TR IOHPY Bl R 5 8 B o e

@dlgtr ants, flavourings and flavour enhancers,
preservatives, salivary stinulating agents, cooling
agents, co-solvents (including oils), enollients,

[ ' f g¢t ant.s

(B BE ThiredBt AR AR RBRRRs, Pl R Blida pgents
pregenidtives aine ttasueLmaJskm?@r@nw ed by evaporative
drying of thin aqueous Tilnms coated onto a peel able

backi ng support or paper This may be done in a

gf(é(r'npﬂar?égﬁle% BBH@r fu YRG! éd%adrﬁ@"?r'opr?%bf)@?tlSrweight % to

edr I ng orf vacuum n

élmutlB(BWecg’m %(bxlndﬁrairomombmutfﬂ waigho M tmabbet $5)W§b§jhtt%cﬂlluent
TI m%dl ate and/ or nodifi edorel ease. Modif
.r%m AU 5 WRight % da aboKE 10 deeigbt éy@amtegrgusmdqfégm about 0.25

Weighe 9 to 888G ) Weljnt % RiHLARE and programmed rel ease.

Tablet blends may be compressed directly or by roller to form tablets. Tablet
blends or portions of blends may alternatively 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 (Marcel Dekker, New York,
1980).

Consumable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly
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2005/ 090287 PCT/ 1 B2005/ 000840 45 technol ogi es such as
hi gh energy di spersions and osnotic and coated
particles are to be found in Pharmaceutica

h | -
@5%3?"13 énmug%éﬁﬁse; éw%&v@eémqp er\v/ﬁe%%%‘a?ﬁt?raﬂ pEfprmula (1),
r 2| R@sB g Pofyr&edy blﬁdé’i‘o 804cipeit8-a T -ﬁ*\’@ctﬁﬁﬂpﬁuﬁlﬁtlcnser a

of the invéntion may al so be adm ni stered direct
i stabilisere or beroulsifierr @aviscosity-mmadifying, agent rarad an solvent Some

i nt er nal bl e neans, for ent er .
b BP Bk tormbleRn ey 2eaptmorRihER sredungtion.
intraperitoneal, intrathecal, intraventricular,

i ntraurethral, intrasternal, intracranial,

i The @empouingr Ofldoamlasdjk)cmanbeuwate&sbhm erdinsoldde. A water-

for parenteral, admnistration jncl

(e R Bl Soniiis bPE ¥ gl 10 weignt %, more
Itpp.eanwrfﬁ)rﬁnﬁolwéigﬁt oR td T WIS %, Paf b es@ltes. Less soluble
formul'ations are typically aqueous sol utions whi ch may

GOMROUNdS IRy CONMrse: & gEeAtRr psopaition of the Bompdsitioss typically up

PSR SR Yy ERETREM o Bl may

B inahé Yornh of MdieiAticatedosddy.i | e non- aqueous sol ution
or as a dried formto be used in conjunction with a

sui tabl e vehicle such as sterile, pyrogen-free water.

2 oA ol oPaV S5 hbeled, P E AR Bieccharices,
rmwteﬁr%adjﬂsynﬂ%tl@qwmédllﬁm%dah@lléTﬁ,'pﬁiaﬂ?‘iﬁéé’ent in the fange 0.01 to

har maceuti cal techni ques well known to those skil

.99 waighk e, matiectygisaliyin theyrapge 3onipSdhweight %.or nul a ( 1)
used in the preparation of parenteral 25 solutions
may be increased by the use of appropriate formulation

t@iheni ppssible ingrddiatst ineludec @nb@drs, @blorants, flavourings and
sol ubi lity-enhanci ng agents. Fornul ations for

JlaveHt ephaNcers: Mresenatives. salivary stnwiating eagands.beooling agents,
formJY&b @%@pu@y’deh@"éﬁ gegégdnsd:%ggm da";t"alfoe""arﬁ'ng agents,

suirfaetints anmastélmdskmg aggntsed and progranmed rel ease.

Thus

Films in accordance with the invention are typically prepared by evaporative
drying of thin aqueous films coated onto a peelable backing support 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 formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release
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of the active conpound. Exanples of such formul ations

i ncl ude drug- coated stents and

PGLApol y(d/-lactic-coglycolic)acid (PGA)

nﬁeéheglsa@ﬁéych amBighANsHIN disnersions and\asmatisnang goatesoparticles

d S

eaf?)nﬂ)@lﬂg}en?fm hg%g?édéi’r(]:ggg'retrtrzgﬁf)l;@%rg-ih@% 9835314, by Verma

fe!raiNQGm pThefuse dfhcreewinggoast acltievs eodtedled release is described

hydr o els | oti ons, solutions, creams, ointnents,

doW E%%}ers dr essi ngs, foams, filns, skin

pat ches waf ers, inplants, sponges, fi bres bandages

and i croenul si ons. Li posones may al so be used.

Thie cmrnpauadsi efr the imvantionamayhalso betaeministeredadiredtly, into the

SR WA 1y BB 3 até“utrﬁnfrlﬁioq”%a%ené‘t"%ﬁ‘?oweans for

415 c t | e
gﬁﬁ}%m Sc' dﬂgﬁé‘ m( 1Ot|bﬂggr§3d%%§ yral\zlleﬁﬁlﬁ?1 fia d&’{gﬁ"ﬁl intraperitoneal,

(intratiteeal, Ienjenti@tuiar, intersthul, urnimsdarlnahdnhracmhrait intamuscular

Qnﬂcf{ 3%%&#%5 very %ﬁe%tﬂgfééﬁgma oBﬁEﬁ’é%ﬁaé administration include

MESAE IlRilﬁ’gr; ﬁﬁ@‘éh@ecﬁlé?%e@ﬁ)rg ﬁ%%fré?cfrﬂ_é\étors and infusion

Bioject TM etC.) injection.” Fornulations for to
denhnigees.at i on nay be formul ated to be |nned|ate
and/or nodified release. Mdified rel ease fornul ati ons
i ncl ude del ayed-, 20 sustained-, pulsed-,

qmékfehférble%rmdléf &ed @ea@ﬁld@"?géé\ﬁ@a% 's8lRiBRS: whith may contain

conpounds of the invention can al so be adm ni stered
i exaipientsasuch as saits, camahxdralas anAobummr;g agentse (freferably to a

S5y P B, 8 ol gpor sty

CforfAQREsd apar été‘ril@ .nohtdqueduexsdltiich offlaxes dvieiform to be used in
phosphol i pi ds, such as phosphatidyl choline) froma dry

ﬁiﬂM@?CﬂpﬁWﬂﬂb@ syitable ehicke susbiassierdlg, pyregea-free water.
pressurised container, punp, spray, atom ser
(preferably an atom ser using el ectrohydrodynamcs to

T el up@pakationneofmigirgnterdl  fembliatens uwhddr Gtemlet lvamditions, for
the use of a suitable propellant, such as

1exgmple, thy dyanhilisationnshayoreadily be accomplished using standard
3Pri'arflr}q%ne§tl<§a meé}?rﬁng@éé Wal RHB%&}thogé)EklhéH [PfRSaY. 30

Se, € powder y conpri se a bi oadhesive agent, for
exanpl e, chitosan or cyclodextrin.

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 liquid for administration as an implanted depot providing modified
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of the invention conprising¢ for exanple, ethanol,
aqueous ethanol, or a suitable alternative agent for
di spersing, solubilising, or extending release of the

| 5 | d t
Rie93 pt e eEfile Ui Exanifes it s 2R TofBulins arciude drug-
evated! stgats atid PG pdly(FLlaef; c-b@gNéShé)Bcﬁ (FbGLABQﬂE%spWeres

suspension fornul ation, the drug product
mcronised to a size suitable for dellvery by

TSR A 35 B SR b e s

sma'mensasnhaahs,j errmally Idﬁgtraﬁédér%é?l?d Typical tbtrhfi@tions for this
ercritical flujid processing to form” nanoparti c?

'Pﬁ‘ §Rsprincude @%nﬁ%ﬁgg'ﬁt lczﬁlﬁns()sols,:yoay erepmsy omtments 'dusting

|
%@?g’i?;aréggﬁﬁet 8%@5??5% el}lBrB s?él'\(agggs Jmplants, sponges,

filaresy bdgdasgéso nndsmmroemmlsmsﬂigil l&ipo8bmieswbl | As® rbe”@é/ecpeTyplcal
m x of the conpound

f or.nul at optai.n a powder,
(4TSI RcfideomiooRok et raingsaical. lissic pebroletumg whil edtolatum,
r r
eahE b feneralod RNGRoRTe kol Fehelttion enhancers may
b%mfmgomd béeﬂfﬂfpde?amtpﬁﬁ y: F’twflnm Sg hras efo)t tbsg -958 by Finnin
ra y e latter er suita
W @ﬁbtﬁg d@bsgo dextran, glucose, naltose,
sorbitol, xylitol, fructose, sucrose and trehal ose. A

suitable solution fornulation for use in an atoni ser
Qitierigmeang cof dhpibab ddmainistsation  ncdeide edeliveyn Q)yme%ctr%bratlon

A 1 20 h d of
SOBRPTEs. B e S SanephrEis G, Minfonsediaconagedie-fec

(83, Powddrjeet™] Bliojeet 08¢ Ylinjeftib P! cal formul ation may
conprise a conpound of fornlu (1), propyl ene glycol,

sterile water, ethanol and SOdI um chl ori de.

s o, R A oI o et S iy Bcimmediate
agidyerolmodifie®urélalbe. adined Sfeléé@é‘ ﬁﬁm”!‘di he! lrf’c.ﬂ.?de delayed-,

| evonent hol, or sweeteners, such sacc{?arln

sugtained-i Aulsedr. mntﬁw?d-béar@dt@am@ nrdmgmmrhed reléase ons
of the invention intended for inhal ed/intranasal
adm ni strati on. WO 2005/ 090287 PCT/ | B2005/ 000640

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidyicholine) 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-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane. For intranasal
use, the powder may comprise a bioadhesive agent, for example, chitosan or

cyclodextrin.
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formul ati ons include del ayed-, sustained-, 5 pulsed-,
controlled-, targeted and programred rel ease. In the
case of dry powder inhalers and aerosols, the dosage

it is determ ned, by neans of a val ye which delivers
1 e pepesiirispg ARG DUTP.s0@Yd ACBIZRT KT Netuliser contains a

ISBH RN BF sﬁ‘fsﬁeﬁéﬁﬁgc k¥e Qfdn%‘tgﬁﬂjrgé)oof"?ﬂé rlhgérg{%aﬁ%m%ising, for

net ered dose or urf* 10 contal ni‘’ng from
Examplé, tdthananpaquebus’ déthanal, aof 13 . sditeblevalternhtive agent for

TSR A s Mot o el
Bt S &Y op n?'éﬁrfjﬁqa %%Ehta\'%réli}BnQHttriélPﬁe dRc ?:Ej or an

The conpounds ' o ormula (1) are particularly &uita
foligolactia@eidni strati on by inhalation The conpounds of
the invention nmay be adm nistered rectally or
vaginally, for exanple, in the formof a suppository,

FRRY 20Y us@'in & ARR poWRie? o 8hid Rinsich ?ornﬁﬁaﬁdrﬁ‘%éid}ﬂgls%rgduct is

supposi tory base, but various alternatives may be
mmicranigedpe iasize Sdtahle dor atelivéryr by dehalbfiom dtypaally less than 5
adm ni stration y be fo lated to b i medi ate
ML maubPadieed Reany aparorsale somBnHiig meshed. such
aBCSpIFtR jePmiNlRy 2HGiE- bed Y&t AilNGE- sugttb®Rd fluid processing to form
control I'ed-, targeted and programred rel ease. The
0enppaniviess highpresavenhomogenipatidn,corsprayl diyingt er ed

directly to the eye or ear, typically in the form of
drops of a mcronised suspension or solution in

ICapisois (matte 2firuskAfiples tdrnl Gelafn idherydrbXi®ropylimethyliceliulose),
formul ati ons suitable for ocular and 30 aural
slisters andaarkidoes fouuse dn amishaler dsiinsidfaten amayebe domnulated to

. . | .and .. .
PR 3 S A8 BB B0 e, = spipbp powcor base
saolsesas dadtoser bi Gakhe antl wepbAtingdncey shedifier SUER &S /leucine,
ni osqnes or |iposones. A WD 2005/ 090287

PEnnighoysneguesiom steafiey e lagiese maychegskyiirpusredn the form
Bf"tﬁ?fﬁ?ﬂdoﬁx@%ﬁtﬁ;’ H&?&V#ﬁé}?‘%@)@(!ﬂﬁgpgl otHBRL B Cexciiidfls include

a ce 0S|
degiran ygluopse, mealtode; sblbitads®ylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1ug to 20mg of
the compound of the invention per actuation and the actuation volume may vary
from 1ul to 100ul. A typical formulation may comprise a compound of formula
(1), propylene glycol, sterile water, ethanol and sodium chloride. Alternative
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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hydr oxyet hyl cel | ul ose, or nethyl cellul ose, or a
het er opol ysacchari de pol yner, for exanple, gelan gum

worgosioeo28ncor por at ed together with a preservat PEEIB205/000640

such as benzal koni um chl ori48le. Such fornul ati ons may
al so be delivered by iontophoresis. Formulations for
ocul ar/aural adm nistration nmay be fornulated to be

i mredi ate and/or nodified rel ease. Mddified rel ease
formul ati ons include del ayed-, 10 sustained-,

PElRERtions O idhhRd intrama st S&’mm‘?srtragbﬂg | Be dfo‘?hﬁﬁﬁ@d to be

The conpounds of the invention
womediate amd&l’dmoﬂéledlralea@ﬁtusnmgas‘or exarhples PGl .ddedifiedrelease

n t abl e der at es ther or pol yethyl ene
Eﬁﬁ%@ Eoggdpgﬁuﬁeiﬁge (ﬁld;n%f% Ing 'order Itoo Yn’prgve their
E@ﬂsébl ldohrollé8- %@éfédl}émwbrd ﬁ»méo%‘l@aé@Sk' ng,

|oava|lab|I|ty and/or stability f use in any of
the af orenenti oned nodes of adm ni stratl on.

- I 0 | ex for a are fa
L a4, 85, e MBI EAE B ol R st R a8 mines
byl medrstdfed valewigedel iRt i ingtdre bﬁ’(bu@a[‘%mts in accordance with
non-i nclusion 20 conplexes may be used. As

Rier iveation eake typicallyt asanged tat adminisitem at metemadg doséeor “puff’
| ddi t
EitaiTD 1ol oM g Tt St 5, Bipnhfi b Bpmiladd. The overal

dailyraoby wille dygicallyt besin 1he paRgs G0e1 mbptta 40rﬁ§g\ﬁwcﬁpﬁ1ay be

g&p %/cl odextrins, exanples of which

BVstafachinaa single Apse AhpMPER LY, mglww dosag ttwoyughout the
94/ 02518 and WD 98/55148. 25 Inasmuch as it may

desirable to administer a conbination of active

conpounds, for exanple, for the purpose of treating a

gartlcular dlse se or &ondltlon is wthin the

e FeMRACUNAS ‘Hr eeaia (1 @éﬂtnaétipudafb/tstt'tﬁ@l%forrﬁn @dministration by

iARalEBREUt i cal conpositions, at |east one of which

contains a conmpound in accordance with 30 the

i nvention, may conveniently be conbined in the form of

adm ni stration of the

klt SUI bl e for
RO, ShRR VRS0 TRy Paemimaiessd domatly osaginally, for
J)@ﬂﬁplbh% thé 18fmtd1S ‘sﬂpﬁﬁélt gé’ég%r ' S&Seﬁé‘ﬁmao S(%d&raebu eris a

t;‘:ﬂpar at e pharnmaceuti ca | €éa one 0

tt¢naior$ua>pns|t@ryccbapeunblubfva‘munuIalieu(n]a)nveﬂ may be used as
rdatgce with the invention, and neans for

%écif fy retaining said

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 solution in
isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and
aural administration include ointments, 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
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conpositions, such as a container, divided bottle, or
divided foil packet. An 5 exanple of such a kit is the

wo a0vslop@s7 bl i ster pack used for the packagi ng BPET/IB2005/000640

tabl ets, capsules and the l4bke. The kit of the
invention is particularly suitable for adm ni stering
different dosage forns, for exanple parenteral, for

PP SHEN B AgBSF oIk fEof’y%Eprﬁé'r5én8?%9f‘xvﬁgvvelﬁehol hyaluronic

868ar at ecHRReS| tdoW?ﬁerag%rnSEx%ﬁp A g@}a?@fypﬁs ﬁ#lcellulose

conpl rance, the kit typically co rec ons

hytiroxyethylaeliwosenar mehyb eepuloseded avhetbr@pcﬂysaxaihbade polymer,
nor or admnistration to h atients,

e Hale gelail BT Pl 4 mcrinacted Todetaranith b presavative,

scH w8 Hetizblkoniurh Neh16 it & $eH $drnite ﬁ&éﬂ%ﬂ%l

dependi ng, of course, on the m)deaof moni Str z?\(taldoe#\lered by

iPB %wéﬁﬁﬁ e, an intravenous daily dose may only

require fromO0.001 ng to 40ng. The total daily dose

may be adm nistered in single or divided doses and

Fewmulatioris for RVl fintihseratbh Qﬁ‘axrﬁé%rrﬁﬂlfa%djﬁ) % immediate
the typical range given herein. hese dosages are

andfey raﬁd@ﬁda\reheége Hiedified urglease hf@;'/l‘lnngatwmeng%lud@glielayed-
7
$ithed bl OIS0 MR R hibrelrhBRgleaesr o ©

outside this range, such as infants and the el derly.
25 For the avoi dance of doubt, references herein to
The e gomneundsncefidéhe efrmeaﬁ@es mey dg atdorebined with soluble

r@%g : r@érle(\élﬂ F‘%ﬂtlﬁéfpwclht d I g?léggg’#'ﬁeﬁ‘\ﬂeﬁﬁ%@ﬁ fe nrg/atwes thereof
sropgigethgienef glybel-dantaibing Jﬁo'l%me% iR RS i Pl?%\}é their solubility,

(? etable salts, derive orns_or conposi

ahgn ra}ﬁnt%ﬁtg'd“%%k"ﬂﬂséuog\éallgbdwpﬁ/&rl ability forasse iprany of
ﬁéﬁi@h{gh 5e§ Bf?g, %feﬁloz?]gent s to be

m ni stere O Obtain sone
partl cuI arly deS| red therapeutl c end result such as.

he tr nt of ath phyS| ol ogi cal | y-rel evant
f“Qe% L cQmpldxce| (a1 i¥gmer aE@oﬁOUlnﬂnﬁOtI@q gepe(ally uaeful for

%995&&% 8f3rrﬁggﬂoagt?}9ﬁ§r%9 ﬁfiQ'ou’t'—ejs ? GQBﬁteHocﬁéanﬁclusmn

I"ammat i on
QﬂHBplem mavy, bel u$edsAsga|s aaemaimenbmctsuomwmlon with the drug,

reat |.essness, cou The second and nore additional
ﬁe%@éﬁt‘ﬁ”@ nG¥ RS “gﬁ@aél%a%i) AYRAPH - ras 8iGaines, diluent,

drisoluifise?. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in International 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 treating 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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pharmaceutically acceptable salt, derived fornms or
conpositions thereof, or one 5 or nore R2 agoni sts

wkoosnosr t he art. More typically, the second EITIBZONSA00640

t herapeutic agents will besgelected froma different

cl ass of therapeutic agents. As used herein, the

ternms "co-admnistration", "co-adm nistered" and "in

ﬁ_orrbi F'at i.on tg th", {,eferri ng to the congounds of ]
Brathe Kitig BRJINYRBIIQ CRpINEISes e OF Ae FERRI e pfagrmaceutical
c o ded < . _
PRPRSRRe ap oo ong P WRER Scdfabls b RiRolreE o 1Bmdfa (1) i
aocdridaate owithof theoripeentivfs) and nieamsulfer (sepaeatdly retaining said
t herapeutic agent(s) to .a patient in need qof. .
CPRROREADS. YL 56 Bt LaREbEiIdEa, batles GrAivided foil packet. An
BRAPPIELF ISUER 2 kil ROIHR FARRMEE bli | GSbd i

sai Igbcorrpc?nents at subst antlgalt)lhy%fb;rh%edgskalrgr;ébtFénrgﬁﬁ%aflgagmg of
tahiletspeapsatas and thsstikent i al | y si nul t aneous

adm ni stration of such conbination of conpound(s) of
formula (1) and therapeutic agent(s) to a patient in

TRBkit &¥thé IRINABAts paRRAIAHCSLIEYIP fotedintin@téring different dosage
formul ated apart fromeach”™ other into separat’e dosage
famss fanesamplecpargnderahifos @dsinistering the: separate sompositions at

bieEei o8 e iSRS T RePe LB RS fighs Zgainst one
aabihent .To sREisenNtombliatts, nted ridt | §Pically Setiprises directions for
conbi nation conpound(s) of formula sl and .
adetiniplsationcandyeay(kg prayidedowith énso-callgtememgry aid.

treatment, when such conponents are fornul ated apart
fromeach other into separate dosage 25 forns which

Boe atiafisistrationctonEemahi patiehtsTetheltpta datly Babée e ttheidompbunds of
signhificant tine interval between each adm nistration,

thecinvapinn isdyricabbinihadange & @0 1apda H880mg depending, of course,

Lal Ly di ffe . a . _ '
3 0B oBBbE 38Ry Sl et e Al us A ddSe may
anlyi neqaire dtormo 0001 g dd 400mdni Tiae itotal dailycdos® mal( B¢ aefministered
forml a (5_1) nd therapeutic agent(s) to a patient in
ineRingter ok %Q?@Q%S@Wnrf@ucﬁt the RPysicians diseretion, fall outside of
{hgfg;gk%;paql, Ey\%mﬁéréiﬁ“ 0 a single dosage form which

rel éases sgi conponents in a controlled manner

wher eupon they are

These dosages are based on an average human subject having a weight of
about 65kg to 70kg. The physician will readily be able to determine doses for
subjects whose weight falls outside this range, such as infants and the elderly.

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

to curative, palliative and prophylactic treatment.

According to another embodiment of the present invention, the
compounds of the formuia (1), or pharmaceutically acceptable salts, derived
forms or compositions thereof, can also be used as a combination with one or
more additional therapeutic agents to be co-administered to a patient to obtain
some particularly desired therapeutic end result such as the treatment of

pathophysiologically-relevant disease processes including, but not limited to (i)



5 concurrently, consecutively, and/or overlapingly
adm ni stered at the sane and/or different tinmes by

wa a00d/opeB7 ent, where each part nay be adm ni st BCEB20§5/000640

10

15

20

25

either the same or differes route. Suitable exanples
of other therapeutic agents which nay be used in
combi nation with the conpound(s) of formula (1) or

0} bl d .
g%ﬁ?? ﬁ%{héﬁ%%y é 'Pﬂgl ncé@d‘ee("au?' % gi)\; :ﬁ'ﬁsuﬁﬁ"’%&'on (v)
‘slgmstaatd sgmptdray sudh BQMQﬂm@sL@bu% mhThe téérc%nerand more

oxygenase activating protein (FLAP) antagoni st
E &W?W'Caﬁgﬁgﬁnﬂﬁ)’sa'@gm compouaidngf formula (1) or a

15 and LT
TS b A o o bl ot o
emtragenB3 tagon(sly laiowraid tﬁ@aﬂdfmaﬁé?%@élle/aﬂ?é“s%ond and more
asoconstrictor synpathom netic agents

g@ﬂ%@twtgg@ll g@ éjale@@gtgpm diffBentedass of therapeutic agents.
ant agoni sts or anticholinergic agents, 20 (f) PDE

| nhi bag Q{s%d r?er%l% Q@ggernﬁp‘%c‘lo-g&q]irﬁgggtédr{ml‘(j%'-t rsriistgggd" and “in

Theophyl |'i ne, odi um ctr onhbg

ccmhblbatlon awithd} referingst &cet tortpaAds of &srimuig ( @ﬁéna dHe or more
( NSAI Ds 25 Q Oal and in

h| bi.tors
Cgﬁ PPPE’&?QPBF%@S '%t@é‘ﬁeﬁéo oReRN( and sinsisarefer to and include

tA89BlIGWiRg: Of the corticoid receptor) (k) Mnocl onal
ant i bodi gs active agai nst endogenous i nflammtory
entities, (I) Anti-tunor necrosis factor

(amt |snr‘ﬁNﬁaQac)usaMm;st(atDaﬂdbesyL@h O BindtRNI Bf”d%inﬁ;%%d(s) of

i ncl Vhf nt agoni st s, iQJ Kinin-B, - an

-rec 3'8 a%jbcﬁ itRgrapeuts agﬁmﬁﬁb Sppatientie r!ﬁﬁhoétreatment

WO 2 Tcd? O bitors, of

At S S T i v

NK2 datmNKEch eeleaises said agmpostats at substantially the same time to
said patient,

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

e sequential administration of such combination 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 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




(r) Elastase inhibitors, (s) Adenosine A2a receptor
agoni sts, 5 (t) Inhibitors of urokinase, (u)

w@Eooosoones t hat act on dopam ne receptors, e.gpCDBB2005/000640
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agoni sts, (v) Mdulators 6% the NFK pat hway, e.g. |KK

i nhibitors, (w) nodulators of cytokine signalling

pat hways such as p38 MAP ki nase, syk kinase or JAK

ki nase inhibjtor, 1gents that can be cl assed as

nucel ysequenial aﬂwn@t[%tmm@ sughygompinatippaf ¢empegndighatformula

i nhi b'{ Srga%tdotﬂgﬂaé)eu%@ enjfép] ﬁ%%?ﬁhpfﬁ' r?%éc%ftreatnb%nt,t\ﬁgen such

Accord i hat I on

conpougstapohenttSareoforriutated) togetHer :into HSSm@tea@osag?é $orm which
- Muscarinic M rece&;or ant agoni sts, -
i nhi bi fedpases. syl BRRPReME SN @pagollezbmamnwaerﬁepméhey are

recept 9fn éag%@t %ongg% gt Ahd/d o%r‘i%ﬁhgﬁl %'dgﬁfﬁg er&g at the

pat hyways s i nase or S I"nase,
Leukotsaraeeamwrbratgﬁenwt ﬂn(dsTtRAséldlpaotanﬂl ng ant agom st s
of LTB4, LTC4, LTD4, and LTE4, 25 are preferred.

?\8&% :;dﬁﬁl n@ tBr;\)rt tnpeg\f ﬁ%?é%{llrtj_l)s Wg ﬁtyl e(l)t er &%ngé#\%téroy ffé)rfen'g rrg)%te.
gl ucocorticosteroids, in particular inhaled
gl ucocgitameséeimbles off biher tREkPRULIE YRfeHts Cwﬁbﬁ"?nay be used in

ef fects, including prednisone, prednisolone,
feambisatipae withr | thet icompaundisktafnifamulae [ &),rrmrh @hemaceutlcally

AT ENp sk ool o

'fBBhESAIRd to :

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

(b) Leukotriene antagonists (LTRAS) including antagonists of LTB4, LTCy4, LTDy,
and LTE,,

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

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

(e) muscarinic M3 receptor antagonists or anticholinergic agents,

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

(9) Theophylline,

(h) Sodium cromoglycate,

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

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

(k) Monoclonal antibodies active against endogenous inflammatory entities,

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

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

(n) Kinin-B, - and B2 -receptor antagonists,

(o) Immunosuppressive agents,



furoate, or - nuscarinic M3 receptor antagonists or
anticholinergic agents including in particular

W0 pooaompi um sal ts, namely brom de, tiotropi unPCBHIB2005/000640
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salts, nanmely brom de, oxitBopiumsalts, nanely

brom de, perenzepine, and tel enzepine, are further
preferred. It is to be appreciated that all references
herein to treatnent clude <curative, palliative and

[
ptPg pypitersif ealExmgtatopretrasesIMyBe). on, whi ch
f . 0 [ ' lications to
) JREFn PR NRL AT NI, R BMlaonBRE | Dot e
comrtastdse ofhibitorsul a (1) have the ability to interact
%&:&gt he 02 eceptor and.thereby have-a w de range of
t ﬁ@H?‘i”@'%%%f‘? QrAGONISES.  described further bel ow,
b&r MHGites diifokagsti al rol e which the 02 receptor
1@ plays 1 n the physiology of all mammals. Therefore,

a(uf) Gonyeouredspibat actfont depaméasereceptorse.gold?2 ragonists, t o

t C ounds of fornula (1), har paceut i cal |
a&gyfﬁdg’g)t@%a ?‘?,N'(%I'é[{ P@Qwa(yozelﬁquﬂne'bﬂg@si tions d

t i ot eat j S ;

A FRluatoR ofickihe NBLliRG fERRiags sHET F35%8 MAR inase. sk
i s kimase\owrd AKVkinass rddbitorcal | y, the present 20

[ ntion also concerns, the coppounds of fornula (1),

o) AP HIbgH £ B8 GesseR 2 MuGobNIa of anti s sNR G 1o s
S(I’y%%\‘?lﬁﬁfb‘fiby ons thereof, for use in the treatnent of

eases, o!”l sor ders, and conditions selected fromthe
9zd HPAGC imtsbikerisngndf : ast hma of whatever type,

eti ol .0 pathogenesis, in particular asthma 25

té?gs ?@I%A('%?é@th%%(sect ed fromthe group consisting of

atopi ¢ asthma, non-atopic asthma, allergic asthm,

at opi CAGIRAIRG &) tHed BraBht aheéhtichs t dUMbin A GRitAk compounds of

asthma, essential asthma, true asthma, intrinsic
dormuia (Jamdted by pat hophysi ol ogi ¢ di st ur bances,

extki_ns] hma caused by environnental factors,
e’s@%ﬁﬂ?éaq%nisé%hna of unknown or WD 2005/ 090287

PAVILS EHHIO MBREEptorZntadeiigier ent cause, non-atopic
ast hma, bronchitic asthna,
- PDE4 inhibitors,

- glucocorticosteroids,

- Adenosine A2a receptor agonists,

- Modulators of cytokine signalling pathyways such as p38 MAP kinase or syk
kinase, or,

- Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTDs,
and LTE,,

are preferred.

According to the present invention, combination of the compounds of

formula (1) with :

- glucocorticosteroids, in particular inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
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enphysemat ous ast hma, exercise-induced ast hma,
al l ergen i nduced asthma, cold air induced asthm,

wocaspaizsonal asthma, infective asthma causedpdyiB2005/000640

bacterial, fungal, protoz@al, or viral infection,
non-allergic 5 asthma, incipient asthma, wheezy infant
syndronme and bronchiolytis, chronic or acute

bronch [ h I [

obst o asorids,' Alicae8h0 BOpREATE, hlcsontiE:! and! h¥fetasone
i nf | amfareatyg, er r ways di seases of whatever type,

etiol ogy, or pathogenesis, in particular an

i, AT Sl A TSI s
chr oni C,nslgair@%'da'rt‘t‘cdpé?%@%u I&n'r%nﬁ’a tﬁrﬁﬁ]dé{ etlotroplum

pul nonary di Sease |ncIu roni
br onchi salts, puarnefyar jbrcumydlaysemmtrmmndyspl’ts,a aeeny at Iambmnde
or not associate COPD that is

char act%‘?@%ﬁp'ﬂ? PP?&%@?@%"% progressive airways

obstruction, adult 15 respiratory distress syndrone

aré\Rivther p@é@cgd)atl on of airways hyper- reactivity
consequent to other drug therapy and airways disease

that is associated with pul nonary hypertension,
br ondthist 1o bgf appeaciated thgtall refergners hegin to treatment include

ce?énﬂ %Qﬁrﬁw éd'{q p%{#r{y 8@ "tre AUAE MrAd %etsgﬁétléri \@hlch follows,

e grotup corisi's |ng

conoamisi thesthesapsigtid applitgtidrisatd edhictp tive Conipcunds of formula (1)
arachidic bronchitis, catarrhal bronchitis, croupus
MAPRRHEi s, dry bronchitis, infectious asthmatic
bronchitis, productive bronchitis, staphylococcus or

Strephacoqh buh&?'?:ﬁgghh@ g AR Y QBIIIBI %?@EH& with the B2

acute lung n ur hiectasi s 0O ever

régeptor andoltbersebyomapet bowimaesmagel of phetdpeutiar aﬁphcatlons, as
bronchiectasis that is a nenber selected fromt

cpeRhe bt bolgoroecayia ahine assonal s adieh the B2 receptor
t i f b hi t i s,
PR % BRI ARl o7 | ¢ br onch ect as i s dry

bronch| ectasi s and follicular bronchiectasis. WO
2005/TheeABik, PET furﬂié?Osé;ﬁh)ﬂ)GéD thé6prasent lihvéntidnmeelates to the

g@eCt g foftfgr?mgl%ea? or ;I)hnavrr%gtcleggcgllysa(\)ccre%ltgtgleeSsatltg Ejenved 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 asthma
caused by environmental factors, essential asthma of unknown or



the conpounds of forrmula (1), or pharmaceutically
acceptable salts, derived fornms or conpositions

wo b@spang7 f or the manufacture of a drug havi ngper/H2B03000640
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agoni st activity. In partiéslar, the present
i nventi ons concerns the use of the conpounds of

formula (1), phar maceutical l'y accept abl e salts,
derive OSi s thereg for the . ..
manuf a<ﬁ:l'ta EP rggpf or" obh%OPFeat ARtimays 1%@””"“0 asthma,

medi at eMpdymslaﬂsaadt/mﬁa CeRrélicidedindiuckd é‘éthﬁePUbﬁ'érngemduced
di seases. and/ o conditions listed above. 10 As a

conseq@¥NE@; coldeaips astaat D@ﬁumﬂt&ﬂadjegtmna lnfectlve asthma
Phel Lt e p '“&%ﬁé't JORggTe Pfo2o8). BE Mol ifRERp: gpn-atiergic

including a

a conpanlhmaomcfmemasihmh) wheezginfaat sarRoineCd Bronchiolytis,
acceptable salt, derived formor conposition thereof.

Mor e remsel'y t he |Eqp sent invention provides a
par 1 CHTTAREON AiecBidehosenstBetian chaic boachiist sonall ainways

15 a %gﬁ,@h@ﬁ %@éﬁﬁ,ﬁgﬂémgnd/or conditions in a

manmmal , i ncluding a being, in particular the
di seases and/or conditions |isted above, conprising

adne drobstrsictive og lm‘mmb'nammwrvmy‘sfdla@aﬁs‘ SCWhaRVRFBYEY, etiology,
a co 1 its pharmaceutically

acceptod'nBQtlﬁgﬂF't‘gs'ﬁnH? cPra 3l 8p PBF%Ct'VEOO"I'h@ﬂammatOW airways
foll 0M|§\§hs%xtﬁﬁp|ise§ rhla}rﬂb%? rs?F%técgfro?ﬁ i %dpo BoftListif§ of chronic

conmpounds of the formul

N- cy clesisésphilicpr{edrnonig) elroa(d d&tr&tmcbmmnan[ dise¥sé QCOPD),
Xy- 3-
(hydr SX9RE: f2Y dRenges eF'NyP}CarﬁfﬁByB'F'%pwaryﬁeaw yeehysama or

i de &h &ddvciatetiOoron
PCT/ | DSBS ohans el ot atthtated 39%8%0% COPD that is

2. 64mehayacierizesd dud irreversibleyoprogressivea asways edbstruction, adult
sol ut|

2 (5 (SR, SRS SYpPraPe (ARDPL PiRseratn pjiainays hyper-

-2 [ 4-rbaetivity\on t to other d
(hydr oxyrretﬁ sequent to other arrrl]J%(t)heprraggy:Tr]d ﬁg\ggﬁ Yipease that is

phenyl ] et hyl
I oheptaﬁﬁ%'étes'rw%puﬁ'wmm{pedﬁn&))n(150rrg, 0. 26mmol )
in methanol (3nl) and water (1.5nl) at

» 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,

e 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.



5 roomtenperature. The reaction was heated at 40C for
18 hours and then allowed to cool to room

wo eowpes@sur e. The sol vent was renoved in vacuoPemB2003®0640
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resi due di ssolved in ethyl sacetate (30m ) and water
(20m), the organic |layer was separated, washed with
brine (10m ), dried (magnesium sulfate) and the

sol vent renoved in vacuo to yield a clear oil. This
was purified by flash colum 10 chromatography on
silica gel eluting with dichl oronet hane: net hanol :

oL AP ks SR OB o o uo

thie3 Gnpooinds bfoBrmul}D(’()GH:r marnﬁaﬁltncalm ad¢eptéb585él$:l,denved
. 3.80 (11-
Bﬁq’s Ry ,co t%)pﬁ herﬁf)f @rgtgne( g]qnu%aﬁturel of@ ?rqg) havmg a p2

éﬁﬁ%m\f ﬂy j@% Eﬂ,_m%ggre%éx{é%éﬁlgbg%n%msaﬁ'?e use of the

?mppu hds et yormaila i ), -oi-ghiarr@2ButiCall{ 4 deptablé wdite xderdrdd forms
AL EPHRESHION JRATERYer MYe aurgetier BY By divorey Hreolgatment of p2-
ﬁ%ldﬁt%ar g g&%é@cghamrd%o%t%s Hn3 pdMidliSt3h® ifd+88s and/or

Qet{cﬁticMSZﬁéted-ab{)(/éR) 2-{[tert-butyl (di methyl)silyl]oxy}
- 2-[ 4- hydr oxy-

3-(h t h h []eth henyl }
Oyl SREX TRETRCHOBRES et PLRSEr n oo o BLAVIRSy A 2patticularly
f
SRS 569, Rl g, o o
eféectm (azgpunt) pg 7aOOo(n¢§ugd) o; 6fc6‘8n4d1(1%)0 al) a phatmaceutically
H, (1 H .31 H m, . H, ,
%@Pt@ﬁ, Sﬁ@, %f"ﬁds cbis %‘%ﬁ efﬁ‘?f( Nore) Rregisely. the
Pleseht #enfibh Fﬁwdéls Qgpérﬁéblaﬁ}} intBreein NE%HE el BP e M@Satment of

2005/ 090287 PCT/ | B2005/ 000640" 58 LR (e ectrosp
a f[iz-mddigtefi +digeaseq Enblagr+cargditioris ama enginmal, mcludmg a human

%Lé} [lsri:p}érﬁguﬁé\ro%é( yclis?éahglels] é%a;osr,_écgnzﬁt)lénzs_ Sgt(e%R.)abgveh gcgr%pnsmg
admidministering said mammal with an effective amount of a compound of

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

The following examples illustrate the preparation of the compounds of the

formula (1):

Example 1: N-cycloheptyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide
OH
N N

HO CH, O \O

HO



hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyI }am no) propyl ] phe
nyl }acetamde OH N N CH3 / YCHO HO HO 6 Prepared

WO c@51090287 PCT/IB2005/000640
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2-{3-[ (2R -2- ({(2R)-2-{[tent- butyl (di met hyl ) silyl]oxy}
- 2-[ 4- hydr oxy-
3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } N[

Giobin N A 2 R VS e vt o st

%BI}H%“ (0@823)3%2;@ 2 {ggﬁb 2 renthuhYf %‘%WV”%?% hy%roxy-g-

( Bydjrowymeﬁuﬁ)’;)henyl]ethylmmlrm)pfbpwﬂhényl}dN-cy&lmmp(ﬂatetaMde

ngFggrnggﬁjloi\n%k (%ﬁgm %%S%Céblft &mcﬂp 6 qqgswater é_' 5ml) at
ggﬁ;f%ﬁg&aﬂ% THE feddMibH Waé%eat&%a{}'a&d%fl 3 18%hours and then
210%el(BR}ed-t0{102R) tepygcatovey -The doliwmnlr wag -rémoved in vacuo and
:g dr Q rret hyh@@@%“l% e a{a"oﬂ»%) ropyl | phe&M;gzgic layer

W{é"@fs?%%téd”ﬁ?ﬁrﬁ % Wét lt'uéerz t(1%m|)yf1 I%d rsvrsqz:}%/r‘e)5|um slujfate ),and the

-sDMeft Ingm\owg&-m vacuo to yleld a clear oil. This was purified by flash column
t h h h - N
scaéq%a&a SR Ahcafeasad oRlind Wil wR eforaeiageimethagoh gnmonia
90 1@Xﬁ§yk/8|u1né)0toqwﬁsﬁ bt {.gné b@ngegﬂgg@% @ﬂtégsé/m (8Fmg).
‘7H]J&MR 141)QMHEI Ci:0D): 152- 7. 2597(01) (BH, m),.6.85Q7H(4),H.58 (3H, m),

7,04- H 6 69 H d

%&9 (H§i s $AGEH 504265 2. (5400608 s Hham). 1.63 (2H,
98 2.93 (1 H,

gh)g fzééd'o qu 35\)4]1 dg@'zl %)' (2H, dd§ 2. 68)2 55 (1

}H,RMS)(elel:thpfaylln(/ﬁ[M%] 47'0,21MLH])715@3H d) ppm LRMS

(el ectrospray) : mz [MH + 401, [MH " 399.

Example 2: N-(cyclohexylmethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-

hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyi]phenyl}-N-

methylacetamide

OH CH,
I
N

HO CH,

ZT

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyl]lphenyl}-N-(cyclohexylmethyl)-N-
methylacetamide (Preparation 2) using the method for example 1 to give the
title compound as a white foam.
'H NMR (400MHz, CD;0D): & = 7.21 (2H, m), 7.00 (4H, m), 6.68 (1H, d), 4.61
(8H, m), 3.71 (2H, s), 3.31 (2H, m), 3.20 (2H, m), 2.91 (5H, m), 2.71 (2H, m),
2.60 (1H, m), 1.70 (5H, m), 1.22 (4H, m), 1.04 (3H, d), 0.95 (2H, m) ppm.
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5 Exanpl e 5:
N-cycl opentyl -2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2-[ 4- hydro

WO 96034090287 PCT/IB2005/000640

(hydr oxymnet hyl ) phenyl ] et hyls$am no) pr opyl ] phenyl } acet am
ide OH\ NN CH31 / O HO HO Prepared from
2-{3-[(2R) -2-({(2R)-2-{[tert-Dbutyl (di methyl)silyl]oxy}

-2-14- hydy oxy- + .

éﬁ"kéd?‘éﬁ{fﬂ%%(m’ﬂj B VL 489, IMENA) 49 bpy | ] phenyl }- N-¢
ycl opentyl acetam de 10 (Preparation 5) using the

nmet hod for exanple 3 to give the title conpound as a

e oL (eI (UG Yy ey 2
i';v?*rqxrbiz(a&émwfeﬂwl)P]'mnwlleéhzl}am’inomréex']Ph¢ez'}a¢éiemide
(BH m, 4. 84 4.04 (1 H m, 3.42 (2H s), 2.98-2.93

(1 H g), 2J90-2485 (1 H, dd), 2.74.2.69 (2H 15 dd),
2. 60- 2 ] Ha . 86 (2H.NM {73~ 1. 65 (2H
m, .54 (2H, 1. 39r( 2R 31.08-1.07

48% H820% N
. 49% H 8. 12%

bpm LRI\/IS&('_FI e
425. CHN anal ysi s™f
C25H34N204+0. 66H20 requires

6
N 6‘2@ 20 Exanpl e 6:
N- cl obutyl nmethyl)-2-{3-[(2R)-2-({(2R) - 2- hydr oxy- 2- [

sy T A R R et i drhydroxy-
By(hydroxy metlﬂiﬁ)pf@ﬂyl}bthwhﬁiﬂm)mdﬂpmﬂ}om(f@ﬁ%7
PCT/ | B {)‘%ﬂ?‘l 00640 60 Prepar ed f

. 35%

sygighe ¢ipovge 2 -'{e[Ptaé@"thbé’n) Msm thet methed (for pxarypple 1 to
g%za[htég?gg;drar@{ OLIHSd )er]lte fﬁym am no) propyl ] phenyl } - N-

ld)NMRb(uOXDMHz h@D),GD&zt&ImNEO «HﬂeﬁﬁraOHQQFﬁbdl)SGWg @ he d), 4.60
net hod faor. exanple ound as a
(#it @) 384 (1H, m), 348 (1H d) 341 (1H d) 285 {erH m), 2.63 (2H, m),
2.58 (1H, dd), 1.60 (5H, m), 1.40-1.02 (10H, m), 0.93 (2H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 469, [M+Na]" 491.

Example 4: 2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]Jethyl}amino)propyl]phenyl}-N-isopropylacetamide

H H
N NYCH

Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}-N-isopropylacetamide
(Preparation 4) using the method for example 1 to give the title compound as a
white foam.

"H NMR (400MHz, CD;OD): 8 = 7.22 (1H, d), 7.18-7.16 (1H, d), 7.12-7.10 (1H,
d), 7.07 (1H, s), 7.04-6.99 (2H, t), 6.71-6.69 (1H, d), 4.63-4.60 (3H, m), 3.97-
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5 'H NVR (400MHz, CD3OD): 8 = 7.22 (1 H, d), 7.18-7.16
(1 H d), 7.12-7.10 (1 H, d), 7.07 (1 H, s),

WO 204060289 (2H, t), 6.71-6.69 (1 H, d), 4.62-4pER1K2864/000640

m, 3.44 (2H s), 3.18-3.5F (2H, d), 2.97-2.92 (1 H,
q), 2.90-2.85 (1 H, dd), 2.73-2.69 (2H, dd),
2.60-2.55 (1 H, dd 2.50-2.43 (1 H m, 2.04-1.97

A <T"+o@’f(§é1 tagt sl ke z?%ﬂﬁfs Ptz B Y. 274270 (2m,

dMgFﬁeo@% H%chﬂ) 14051 1¢|'dB|HaE!§‘|VéBSI 07 (94Ng) ppe8. 24%
09% 39% C25H3ANZ A+ requi res C

6RMSdeledtresnray) : /s [MH" @daWI-Id] ‘899
N (cycl opentyl met hyl ) - 2-{3-[ (2R) - 2- ({(2R) - 2- hydr oxy- 2-
[4- 15

IBschinApste 3- Shyﬂl%MGBBHWI-)ZQEBE[(!H)%Hﬂkﬁﬂ%@k?%d—ﬁ?&roxy-&

zl }acet am de Prepared f
ﬁzyq[tzth " thxl)pheam;]emmmm)mnyllphemmﬂe)am@e] oxy}
ro
3- (hydrgxy
(cyclo.-nty et hyl ) acet ami de (Prequatlon 7) using the

met hag 2Tpl € 20 gi-ve compound as
a whi bam 1H NWR ( . CD30D) : 7 22 (1 H,
o~ 74877, 17 (11- 1), 2-7. 0 (115 d), 7.08 (1

.04-7.00 (2H, t), 6.71-6.69 (1 H, d),
4.63-4-60 (3H, n), 3.44 (2H, s), 3.10-3.08 (2H, d),
2.9902. 094 (1 H q), 2.90-2.85 (1 H, dd), 2.74-2.70

ﬁg'%arf%d{go@;ﬁg r;fzf%lz Ry ggﬁ%muty@y%#leﬁlgl?dw?-g’zm _hydroxy-
212(;1 <[jMﬁ}ﬂh@ﬁ){}heﬂ@éﬁﬁ}a@@o)&%ﬁykﬁﬁgg dg%'?'@yl?:é@tamlde
orepavatian ) using the eetbod fazasiapapla@! iDgisaHBe titleammp®md as a
BERRi838hs) 000640 61 Exanple 8 o
N-IWRO@%MHZZﬁI§3(ﬁI§?® 734 (AR ay Y8700 (A1 L dy, -Pb9 (1H,
3, % 06 (1H, s), 7.04-6.98 (2H, 1), 6.71-6.69 (1H, d), 4.63-4.60 (3H, m), 4.10-
4.04 (1H, m), 3.42 (2H, s), 2.98-2.93 (1H, q), 2.90-2.85 (1H, dd), 2.74-2.69 (2H,
dd), 2.60-2.55 (1H, dd), 1.94-1.86 (2H, m), 1.73-1.65 (2H, m), 1.62-1.54 (2H,
m), 1.47-1.39 (2H, m), 1.08-1.07 (3H, d), ppm.

LRMS (electrospray) : m/z [M+H]" 427, [M-HJ 425.

CHN analysis : found C 68.48%, H 8.20%, N 6.35%: Co5H34N204+0.66H,0
requires C 68.49%, H 8.12%, N 6.39%.

yI phenyl ] et hyl } am nolzlpr opyl ] phenyl } - N-

Example 6: N-(cyclobutylmethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide

OH
H
N HVD

HO

HO



(hydroxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl }acetam
ide OH\ 1,,~N - ,0 / C31 0

w@e@sasedr f r o m PCT/IB2005/000640
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2-{3-[ (2R -2- ({(2R) - 2-{[tewb- but yI (di met hyl ) si | yl ] oxy}
- 2-[ 4- hydr oxy-
3- (hydroxymet hyl ) phenyl ] et hyl } ami no) propyl | phenyl } - N-¢

| ohexyl d 8) h
! Bromatph amioT | GRIC AL ot sitplame )iy s Be4-hyaroxy-

f3?@@°¥¥“Wﬁ”§%“@%&°ﬁvﬂﬁh%' 6 7 o7

lobugylmethyDdcétadlidé Rreparation B}&u@th@hﬂb’thdﬁ) for example 1 to
464460(3H n),364 3.56 (1 H, ), 3.42 (2H, s),
39iye-the dile comnoupyl asa white fgam(1 H dd), 2.76-2.72

1%‘&“’%%0?%@1@3%% H@%ﬂwm?‘ﬁs Shd ey, @87(129147 10 (1H,
?g? e%?rzg(;gl kg 1.6446.99 ,(2H, @ﬁﬁl'lﬁ-s 6@'("1 Hd)i) 4392‘14 5@(@4 m), 3.44

ot 3 TEE N aHCS 52 9898521 (Ho ahe 2. 0@ 85 44H, 0d). 2.73-2.60 (2H,
g&qg'%éﬁx‘%gsn%(ﬁﬁgﬁ& 3,509 4851, %), 2041783 (214 %n)N1.92-1.78 (2,

Ny tI7@buB81(2; i3-1.08R).08{8H( @R)ppahydr oxy- 2- [ 4- hydr ox
ﬁém%@ﬁ%tf‘?ﬁﬂrﬁﬁhé?@[MTWI“}ZZH{MII'}]M%W ] phenyl }acet am
LN el o 8 0, AL Dove REB R CBMaepNaQgt0-75H0

@dudreb)(dﬁem/o H 8.13%, N 6.37%.
3- (hydroxynet hyl ) phenyl ] et hyl } am no) propyl | phenyl } - N-¢
ycl obut yl acet am de WO 2005/ 090287 PCT/ 1 B2005/ 000640

6Exsﬁrpﬁ8af agion /9 %ﬁwnﬁﬁﬁné{ﬁw@-{é 202/A[02R)-2-Hydroxy-2-[4-

grve the title
hydroxy-3-(hydroxymethyl)phenyl]ethyl}am|no)propyl]phenyl}acetamlde

OH
H H
q P

H
HO CH, o)

HO
Prepared from 2-(3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]lethyl}amino)propyl]phenyl}-N-
(cyclopentylmethyl)acetamide (Preparation 7) using the method for example 1
to give the title compound as a white foam.
'H NMR (400MHz, CD30D): & = 7.22 (1H, d), 7.19-7.17 (1H, d), 7.12-7.11 (1H,
d), 7.08 (1H, s), 7.04-7.00 (2H, t), 6.71-6.69 (1H, d), 4.63-4.60 (3H, m), 3.44
(2H, s), 3.10-3.08 (2H, d), 2.98-2.94 (1H, q), 2.90-2.85 (1H, dd), 2.74-2.70 (2H,
dd), 2.60-2.55 (1H, dd), 2.07-2.00 (1H, m), 1.73-1.66 (2H, m), 1.62-1.46 (4H,
m), 1.22-1.12 (2H, m), 1.08-1.07 (3H, d), ppm.
LRMS (electrospray) : m/z [M+H]" 441, [M-H] 439.
CHN analysis : found C 69.12%, H 8.19%, N 6.26%; CzsH3sN204+0.62H,0
requires C 69.13%, H 8.31%, N 6.20%.



white foam 1H NVR (400MHz, CD30D): 8 = 7.21 (11-1,
d), 7.18-7.16 (11-1, d), 7.11-7.09 (11-1, d), 7.06

W@ 2d509028) , 7.03-6.98 (2H, t), 6.70-6.68 (11-1pCT)B2005/000640
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4.62-4.59 (3H, m), 4.29- 564.21 (1 H m, 3.40 (2H

s), 2.88-2.43 (1 H q), 2.90-2.85 (1 H, dd), 2.73-2.68
(2H, m, 2.61-2.56 (11-1, dd), 2.29-2.21 (2H, :
1.98-1.89 (2H, m, 1.76-1.66 (2H, n), 1.08-1.07 (3H,
d), ppm LRMS (electrospray) : mz [MH + 413, [MH) -

| L)
EmEI o5 YN fyloheuya AR T s Ry
E(hﬁd%xﬁneﬂﬂl)@hmtyllethyl}ammo)propyl]phenyl}acetamlde
N- ( cycl ohex%ﬁet hyl')-2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2- [

et hy }am no) propyl ] phe
FONHO "5 epared from

) silyl]oxy}

(cycl obexyl net hyl ) acet am de (Preparation 10) using the
met H&Y for exanple 1 togive the title conpound as a

WepSie Tom - HER) Pl AR 2-Heptbibigimethy Dailoxdy 2-14- oy

e o ey i b

zPﬁapeﬁa% 62 dsing) the2meéthadtl F ekamipla)) ,toibd ik fitke cérhpbund as a

?'g‘llf A,70-1.60 (5H M, 1.49-1.40 (1 H™m, 1.26-1.12
Rf'ml 06-1.05 (3H, d), 0.93-0.83 (2H, n) ppm

R e EMGEPERROD). B 722 K P ac BYEn. Be7 485710 (1h
)67 07%1 H; ) H3 81426 D60 (2HHH3.06. 71 6169 (eH, @),74.682460 BH, m), 3.64-
%@éﬁ H. TS,: §)4£ (2}1}1,)3?,008602984% E(317 H ch:)T /2| 9%280856/ ?1?—!0 dd? 2.6/%-2.72 (2H,
['}}ﬁ,cy.%H OPEBPHHTEId)Y 1) 861{8b (414 h),21 F6( £Rb GHWHT, oX¥52r 59 (1H,
m), 1.38-1.28 (2H, m), 1.25-1.15 (3H, m), 1.09-1.07 (3H, d), ppm.

LRMS (electrospray) : m/z [M+H]" 441, [M-H] 4309.

CHN analysis : found C 68.49%, H 8.27%, N 6.14%; CysHsN204+0.85H,0
requires C 68.50%, H 8.34%, N 6.14%.

Example 9: N-cyclobutyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide
OH
N N

I

HO CH,

HO

Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]lethyl}amino)propyllphenyl}-N-cyclobutylacetamide



hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyl }acetamide OH N\ N~ YCH3 HO HO Prepared

WO c@51090287 PCT/IB2005/000640

10

15

20

25

2-{3-[(2R)-2-({(2R) - 2-{[teme- but yl (di met hyl )silyl] oxy}
-2-[4-hydroxy- 5
3- (hydroxymet hyl ) phenyl ] et hyl } am no) propyl ] phenyl }- N
cl opr.opyl.net cetam de (Preparation 11) usi ng
t(ﬁ% epaietion S)WIre&%pmstth fos expple fetq givedh %8ﬂﬁ&empound as a
hife YYhe foam 1H NVR (400MHz, CD3OD): 8 = 7.21-7.16
E"ZI—'l m?i 7.12-7.10 (1H, d), 7.07 (1H, s), 7.02-6.98

(1E-I-NMR (420!8?26 GBADN 815 7R (TH Gd) 4 @7(116-(1 HNd), 3.1457.09 (1H,

21)720436 (2795688 B e 701688 G, ch. 6621966 (iary). 4.29-

(o0 gt o 3 fatTie) 2 88045 (A1) 200 285 ()52 73-2.68 (oM,
)

A5 ) e Sy 2o 11010
0 + requires
c'i“is71 Qf%%kbﬂ(gﬁggé)wpm 6.59% 15 Exanpl e 12:

htp(mscéepéamswréw iR B2k 8203 444 2R) - 2- hydr oxy- 2-
@HNoavat?s(my doony @ t67y18%h ehtyw 6%y} G5 i) @mwamhe 93H,0

r,%q&ace a{%‘zg%f/? ?ﬁy bsos N 5350 NV Y NYC

2-{3-[(2R)-2-({(2R) - 2-{[tent - butyl (di met hyl ) si |yl ] oxy}
-2-[4- hydroxy- 20
f)(mble)xyrﬂaﬂ hyl Neteyciohexylgidthyi)2e{b(@R)2-{(2R)y2 hytiroxy-2-[4-

elrpgy sty o iRy GbReny e lEnne pramiiRhanybiasatamide

as a white faﬁm
H

HO CH, o)

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}-N-
(cyclohexylmethyl)acetamide (Preparation 10) using the method for example 1
to give the title compound as a yellow foam.
'H NMR (400MHz, CD;0D): § = 7.21-7.20 (1H, m), 7.18-7.16 (1H, d), 7.11-7.09
(1H, d), 7.06 (1H, s), 7.02-6.98 (2H, t), 6.70-6.68 (1H, d), 4.61-4.58 (3H, m),
3.44 (2H, s), 2.99-2.98 (2H, d), 2.94-2.83 (2H, m), 2.71-2.67 (2H, q), 2.58-2.53
(1H, dd), 1.70-1.60 (5H, m), 1.49-1.40 (1H, m), 1.26-1.12 (3H, m), 1.06-1.05
(3H, d), 0.93-0.83 (2H, m) ppm.
LRMS (electrospray) : m/z [M+H]" 455, [M+Na]* 477, [M-H] 453.
CHN analysis : found C 70.07%, H 8.50%, N 6.17%; C,;H3sN.04+0.45H,0
requires C 70.09%, H 8.47%, N 6.05%.



WD 2005/ 090287 PCT/ | B2005/ 000640 64 ' H NVR (400MHz,
CD3OD): d = 7.24-6.95 (6H, m), 6.72-6.69 (1H, d), 4.62

W@ 20d5/09¥7 4.62-4.59 (1 H m, 3.26 (2H, s), 3rODIE2065/000640
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(2H, d), 2.98-2.54 (m 5H)631.70- 1.02 (m 13H), 1.05

(3H, d) ppm LRMS (electrospray) : mlz [MH + 469. 5

Exanpl e 13:

N 1- adarrant I - 2- 2R 2- 2R

xExample I\i ?cyc op:zopylr(n{e hy? -2-{3 Y(ZR)-Z-({(ZA)-Z-hydroxy-2-[4-

S A B B

N-1- adamant YOH2- { 3- [ (2R) - 2- ({(2R) 2- {[tert-

(6H, m), 6.68-6.65 (1

(3H m 3.38 (2H, s), 2.98-2.92 (1

, 2.88-2.54 (4H, m. 2.02 (3H s), 2.00 15 (6H,
s), 1.68 (6H, s), 1.05-1.03 (3H, d) ppm LRMB

Rrepatredd $ -{3- -
(N ﬁaa%dg mm{ [(rsz) 2L(g<t2ﬂ3 2{9&« bﬁn?(?l(?g%)hgtlgs_llyl]oxy} -2- [4 ~hydroxy
[3 hydroxymethyl)phenyl]ethyl}ammo)propyl]phenyl} N-

B P RSP B MR e i
HO give the title compound as a white foam.

'H NMR (400MHz, CD30D): § = 7.21-7.16 (2H, m), 7.12-7.10 (1H, d), 7.07 (1H,
s), 7.02-6.98 (2H, m), 6.70-6.68 (1H, d), 4.61-4.58 (3H, m), 3.45 (2H, s), 3.03-
3.01 (2H, d), 2.95-2.83 (2H, m), 2.71-2.67 (2H, m), 2.59-2.54 (1H, m), 1.07-1.06
(3H, d), 0.97-0.90 (1H, m), 0.48-0.43 (2H, q), 0.19-0.15 (2H, q) ppm.

LRMS (electrospray) : m/z [M+H]" 413, [M+Na]" 435, [M-H] 411.

CHN analysis : found C 67.85%, H 7.82%, N 6.48%; C24H32N20;+0.70H20
requires C 67.80%, H 7.92%, N 6.59%.

Example 12: N-(cycloheptylmethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyllethyl}amino)propyl]phenyl}acetamide

OH
H H
N N

HO CH, o)

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]lethyl}amino)propyllphenyi}-N-
(cycloheptylmethyl)acetamide (Preparation 12) using the method for example 1
to give the title compound as a white foam.



Prepared from
N-(1-adamantyl methyl)-2-{3-[ (2R -2-({(2R)-2-{[tert-

whodogloo287 i nethyl )s i [yl]oxy}-2-[4-hydroxy-BCEiB2005/000640

10

15

20

2005/ 090287 PCT/ 1 B2005/ 000640 65
(hydroxymet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } acet am
|de (Preparation 14) using the nmethod for exarrpl el

ive the t|tIe 6D ound as a white foam '
(o 3550 23605 48, 1), 6.7206.58 Gt .62 (2H,

% 21% 5?2(H€l| r§1)’1 ibgng 35632%6155997 ;ﬂH Hzi)g?g%‘k @% Zq%?'?lﬂ), 1.70-

(ﬁHZ (n) 13B) 91106:{BIH d) ppin.68- 1 56 (6H m, 1.42 (6H,

%Pe%p}ros[) m/%dﬁ@}mdg RIIVS g-? ectrospray) : nmz

N- 2- adamant yl - 2-{ 3- [(2R)-2- ({(2R) - 2- hydr oxy-2-[ 4- hydro
_?%’;s%'?‘gi%? oy AR AR R E e ey
¢ "S‘a‘;mﬁ?‘y' ey e apEopRlehemacctamide

(di met hyl ) sid I]oxy} 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phe
nyl]ethyl }a pr opyl ] phenyl }aceHam de (Preparation
15) ust™y e ~XQ82 gl ve the
title V\hlt fogm 3 VHz

CD3OD) -7247CLIG(5 3y 7@5-6. H t
6HD-6.%8 (2H, d), 4261 (ZH s), 4.62-258 (11H m
3.94 (11H, s), 3.54 (2H, s), 2.96-2.52 (5H, m,

1.964Q° 75 (12H, m, 1.62-1.56 (2H, d), 1.05-1.03 (3H,
% ppm LRMS (electrospray) : mz [MH" 491. 20
pared 16: from N-1-adamantyl-2-{3-[(2R)-2-({(2R)-2-{[tert-

Wtyl(g‘ %%tr?ﬁ)sﬁylﬁoe}ylf&l [)4 %yéroxy[ §2R) 2- ({(2R) - 2- hydroxy- 2-

O AT s P
RGING gm)m@ﬂmgb@mxample 1 to give the title compound as a white foam.

'H NMR (400MHz, CD3;0D): 6 = 7.22-6.96 (6H, m), 6.68-6.65 (1H, d), 4.63-4.59
(3H, m), 3.38 (2H, s), 2.98-2.92 (1H, q), 2.88-2.54 (4H, m), 2.02 (3H, s), 2.00
(6H, s), 1.68 (6H, s), 1.05-1.03 (3H, d) ppm.

LRMS (electrospray) : m/z [M-H] 491.

Example 14: N-(1-adamantylmethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}acetamide

OH
H
N N

HO CH,

HO
Prepared from N-(1-adamantylmethyl)-2-{3-[(2R)-2-({(2R)-2-{[tert-
butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
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66 OHHCH3 NN CH3 1 / OHO HO Prepared from
2-{3-[(2R) -2-({(2R) -2-{[tent - but yl (di met hyl )si | yl ] oxy}

WO 200549028dr oxy - PCT/IB2005/000640

3- (hydroxynet hyl ) phenyl ] et 8§l } am no) propyl ] phenyl } - N- (
2-cycl ohexyl ethyl)-N- et hyl acet am de (Preparation 16)
u3| ng the method for exanple 1 to give the 5 t|tIe

onpound as a e foam 1H NVR (400MHz, CDSO%
Wygsowm@hc/bphenw]eﬂwl}?mleo)eeoqw}nheayl}aqetemquH( re@)aratlon 14)

ﬁsnﬁéé%i\%ﬁ‘né@'ﬁzf% nﬁg@% @Q@ gr?éz"gﬂ%gfnﬁpr%%d% S%W%u?tggoam
(HBNMR) (400MHEz, @E&Dm)lm mz 71123&3*1 0, 1 86,7.00 ( 1iﬁpm 6.72-6.70
é%aLRNS S 1B 61 B SN Gr0sy 298502 ¢ o), 2.01-
%%@l-?hﬁ@} ¥lg033k3-d) %@&?—.sé{(%?ﬁ)m% Y9 @K -4 b 80y §40(3H, d)
ppydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl | phenyl } - N- et
BRSO SShray iz (M Bol, (el /526,70 HO 49

2-{3-[(2R) -2- ({(2R)-2-{[tert-butyl (di met hyl)silyl]oxy}

- 2-[ 4- hydr oxy-

Bxam#ie ox?'ﬁEt IMR)qdaanmhl beﬂKg#ﬂﬂﬂﬁqx(ﬁmmﬂhynmﬂ}[@hpdroxy-3-
eptyl - t t ami de ration usin
REvmsihybehediRshuTamioropyiRBeryhacetabidoung

as a white Hppam 1H NMR (400MHz, CD30D): d = 7. 23 6. 96

(6H m, 6.72-6464 (11-1, dd), 4. 6%_| 20 4.60 (2H, d),

4.61- 4 L_H, ,5851 0. 50 M 370363
(0.5 ~3.75- % . 2y95- H

2.82 g (3H, d), 4 72 , }‘ 1.00 (3H,
g@ N7

HO
Prepared from N-2-adamantyl-2-{3-[(2R)-2-({(2R)-2-{[tert-butyl
(dimethyl)sinI]oxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)
propyl]phenyl}acetamide (Preparation 15) using the method for example 1 to
give the title compound as a white foam.
'H NMR (400MHz, CD30D): 6 = 7.24-7.10 (5H, m), 7.05-6.98 (1H, t), 6.70-6.68
(2H, d), 4.61 (2H, s), 4.62-4.58 (1H, m), 3.94 (1H, s), 3.54 (2H, s), 2.96-2.52
(5H, m), 1.96-1.75 (12H, m), 1.62-1.56 (2H, d), 1.05-1.03 (3H, d) ppm.
LRMS (electrospray) : m/z [M-H] 491.

Example 16: N-(2-cyclohexylethyl)-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-

methylacetamide



LRVS (el ectrospray) : mz [ MfNa] + 491. WO 2005/ 090287
PCT/ | B2005/ 000640 67 Exanpl e 18:

wok@godbabexyl - N-et hyl - 2-{3-[ (2R) - 2- ({( 2R) - 2- hyPe DXB20E5/(00640
66
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4-
hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyl }acetamde OH/CH3 HNN CH3/ HOO HOS

Prepared frq

rpl{(ZR) 2-{[tert- butyl(@H‘gethyI)sHyI]oxy}

2-{3- [(ZR)-

-2-[4- hydr oqy-

3- ( hydf oxrethy [}-Nc

ycl o N- ethyl s ng the

\ﬁé t exanpl eCHto'givwelthe @itle aoupd as a
te floam 1H NWR (4OOI\/Hz, CD3OD): d = 7. 25-.98 (6H,

, 6.720-6.67 (1 H d), 4.61 (2H, 10 s), 4.60-4.57 (1
H M~ 3.72 (2H s), 3.65-3.61 (1 H, m, 3.30-3.24

-1.08 (1
%fqaarfdoﬁoveﬂ {31'[12R).t£d{(26)f22{[(93¥'bm&5(d@émYQRWE)OXY} 2-[4-hydroxy-

L A e RN —

[rﬂethfdécetamlde (Preparatlon 16) using the method for example 1 to give the
dr oxy- 3- roxyrret hyl ) phenyl ] et hyl } am no) pr opyl ] phe
%ﬁ}camoymd awhite fReM. N YCH3 O HO HO Prepared

SHOJUR (400M iz, CD0OD) 4 7, 7:28:7,00 (6H, M), 71:6.88 (1) gl 61 (2H

sMGMyﬁww m), 3.71-3.68 (2H m) 461-4 57 (1H, m), 3.71-3.68 (2H, m),

SAD AT Y R L) AR P B Rl Bl om,

nmet hod for exanple 1 to 20 give the title conpound

a white foam 1H NMR (4OOI\/Hz CD3OD): 6 = 7.22-6.98
LRMS i@lecBogsrag) 68/% [M+Na] 505, 4M6Hl] @4, s), 4.60-4.58
(11-1, m, 3.42 (2H, s), 3.20-3.16 (2H, t), 2.96-2.56
(5H, m, 1.73

Example 17: N-cycloheptyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-methyIacefamide
I

H
N N
HO ot © O

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyi]phenyl}-N-cycloheptyl-N-
methylacetamide (Preparation 17) using the method for example 1 to give the
title compound as a white foam.
'H NMR (400MHz, CD;0D): 6 = 7.23-6.96 (6H, m), 6.72-6.64 (1H, dd), 4.62-
4.60 (2H, d), 4.61-4.58 (1H, m), 4.58-4.51 (0.5H, m), 3.70-3.63 (0.5H, m), 3.75-
3.67 (2H, d), 2.95-2.50 (5H, m), 2.82-2.78 (3H, d), 1.72-1.20 (12H, m), 1.02-
1.00 (3H, 2d) ppm.
LRMS (electrospray) : m/z [M+Na]" 491.



WD 2005/ 090287 PCT/ | B2005/ 000640 68 1.60 (5H, m,
1.40-1.35 (2H, q), 1.30-1.12 (4H n), 1.07-1.05 (3H,

wa@ 200509287 0. 81 (2H, m) ppm LRVS (el ectrospr apdT/IB20952000640

10

15

20

[ MkFNa] + 491. 5 Exanpl e 20: 67

N- (4-chl orobenzyl)-2-{3-[2-({(2R)-2- hydroxy-2-[4-hydro
Xy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) - 2- met hyl pr opyl ] phen
yl}acetam'de OHd NNV N\ | iSCCHHO3 O HO

acofy -di ngvk?ghf}g ﬂlqg-g)ﬁwlez{bsﬁ%ﬁ)% ({(2R)-2-hydroxy-2-[4-

prepa at i on “usi ng

Zhydroxgx3-yd mdymbthy»pBehwdtm}mﬁiww)dﬂwmﬂdmﬂwelém|de
m no)-2- 10 net hyl propyl ] phenyl }acetic_acid

(Preparati orDHO) and the appropri ate me to give the
title corrpou d aya white foam ~H NWR (400M—|z

7. 14 (8H, m,

) 75471(1

.5 H, s),
786-2.78 (2H,

m, 1. 16 (3H, s), 15 1.14 (3H, s)'ppm LRV

(el ggyfospray) : mz [ MH + 497, [M:Na] + 519, [MH] -

495. Exanpl e 21:

I‘Pr@pafedi ifieeh XN Y (2R )-2-{[t8rtbutyd[Iimeth)siyioxy 2 [4-hydroxy-

3 hermetyhphsmlstasainplpranyirhensrécxsiobergsi oh

%M%@%@%gg%@*l &Hg@ﬂgﬁgé%hw 1 dxamigd  gitd the title

compound as a white foam.

'H NMR (400MHz, CD;0D): 6 = 7.25-6.98 (6H, m), 6.70-6.67 (1H, d), 4.61 (2H,
s), 4.60-4.57 (1H, m), 3.72 (2H, s), 3.65-3.61 (1H, m), 3.30-3.24 (2H, q), 2.95-
2.50 (5H, m), 1.84-1.08 (10H, m), 1.12-1.08 (3H, t), 1.04-1.02 (3H, d) ppm.
LRMS (electrospray) : m/z [M+Na]" 491.

Example 19: N-(2-cyclohexylethyl)-2{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}acetamide

OH
H
N N

HO
Prepared from 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-(2-
cyclohexylethyl)acetamide (Preparation 19) using the method for example 1 to
give the title compound as a white foam.
'H NMR (400MHz, CD;0D): & = 7.22-6.98 (6H, m), 6.68-6.66 (1H, d), 4.61 (2H,
s), 4.60-4.58 (1H, m), 3.42 (2H, s), 3.20-3.16 (2H, t), 2.96-2.56 (5H, m), 1.73-
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69 Prepared according to the procedure used for
preparation 1 using {3-[2-({(2R)- 2-hyd roxy-2-[4-hyd

w0 0008403028y dr oxymet hyl ) phenyl ] et hyl } am no) - 2- PCT/IB2005/000640

nmet hyl propyl ] phenyl } aceti co6dci d (Preparati on 50) and
the appropriate amine to give the title conpound as a
white foam 5 1H NVR (400MHz, CD3OD): d = 7.39-7.38 (1

605§5H s 4aab k. §) oty ?%ﬁ%%‘m‘ 30748, b62-0.81

gg ﬁgm(ZH s) 3.80 (6H, s), 3.52 (2H, s),

15% 0 (2H, , 2.88 (2H m, 1.21 (3H s), 1.20

RMS@IeptmprER)\/BY(/éﬂ\étNabWay) . mz [ MHH + 523,

[ MtNa] + 545, [MH - 521. 10 Exanple 22:

N-benzyl - 2-{3-[2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

El,wh ymephy! Laop2- L 1 -3-
AAe) 200! RSNt SRBAY 02 GT RE R oy

yngathwl)phenvﬂettwt}anunoj;-eemreunylpr@m]mterwl}dcetamnde

using {3-[2-({(2R) - 15

2- hydr oxy- 20H4- hydr oxy- 3- (hydr oxymet hyl ) ]Cdt hyl } a

m no) - 2 rret yI prﬁpyl ] phenyl }acetl c Ham d par at i on

<

DTYER
(
e

50) tle
conp as a whi NI\/R (400 CD3OD): 6 =
7.3 (11HH:® , aH3 7 (9p m, 7.12-7.11 (1
HO™M) ,Y6.82-6.80 (1 H,_ d)4. .72 (1 H, dd), 4.70
(2H 4. 40 (2H, s), 3.58 20 (2H, s), 3.02-2.96

( 1hy 2.93-2.89 (11H, n), 2.86-2.78 (2H, n), 1.16

O
(3H, s), 1.15 (3H S) ppm LRI\/IS(eIectrospray) oz

8 Seardind 18 e aripdhis Usad Moopramsagiend tping BHZ-((2R)
%3‘3’3{%’9 I-2 ks hydroxy- 1hy(§i Ir%ytrrp]ethylt)%hefnya!eth ir-]?])y%r oxyet h
me}thﬂpropm 9|ap@6?repak@o’momy mxl)ﬂﬂa? appropriate amine to

5 Cl’ R‘nop%%dl"\% as7 g white foam.

'H NMR (400MHz, CD3;0D). 6 = 7.37-7.36 (1H, d), 7.32-7.17 (8H, m), 7.13-7.11
(1H, d), 6.82-6.80 (1H, d), 4.75-4.71 (1H, m), 4.70 (2H, s), 4.37 (2H, s), 3.58
(2H, s), 3.02-2.96 (1H, m), 2.93-2.89 (1H, m), 2.86-2.78 (2H, m), 1.16 (3H, s),
1.14 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 497, [M+Na]" 519, [M-HJ 495.

Example 21: N-(2,6-dimethoxybenzyl)-2-{3-{2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetamide
o
OH 0
H H
N

N
3 3 O O.
HO CH,

HO



OHt,"~HI NN H3C CH3 0 HO HO Prepared according
to the procedure used for preparation 1 using

w@ 3005890281 2R) - 2- hyd roxy- 2-[ 4- hydr oxy- 3- (hyd PCT/IB2005/000640
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25

roxynet hyl ) phenyl ] et hyl } améfo) - 2-
met hyl propyl ] phenyl }acetic acid (Preparation 50) and
the appropriate amine to 5 give the title corrpound as

praparsa 25gonting q Mieprageurs used farpreparatio T using (3-2-({(2R)-

%1’@’27@%9% @E}ydr@y—ﬂ&l%rgxﬁgeéﬁ%m rﬁ%]et@l}ggl @o);% E%HH’
nnetty/lgepgliaenyljaceticiacid3(Préparation (S0)Handithe app@priatéda@mine to
08-1.01 (6H, m ppm 10

H
LQ%K)%”?% Q%FPB‘?BPH@)E(S a ?‘thl[f%mﬂ + 489, [MeNa] + 511,
[M ZHMR‘@@OMEPﬁam%@D?)“cS 7.39-7. 3% (1H, d]) 7. 32 7. 13 (SI? m&)G .83-6.81

| oro-5-(trifluoromnethyl)benzyl
dh)o&p6 (1H, s), 6.64 (1H, s), 480-477 (1H m) 470 (2H, s) 4.46 (2H, s),

ﬁzbﬁy@% DRy St B &Y 2 By 7Y Batames) 1.20

syfgpkp HO Prepared according to the procedure used

f t 1 3- 2R - 2-
Orwgzggt%?&byiglzl([w 5&3 [M+Na 545, [M H] 521.

roxymet hyl ) phenyl ] et hyl } am no) - 2-
met hyl propyl ] phenyl }acetic acid (Preparation 50) and

t opri atzp:ani ne .3-
e S It 15 O on-
((hmdrqyymptlad)phqzwllemyl}amno)?Z-ththmZJFM]PHenty]}acetamlde
7.28-7.12 (5H, n), 7.08-7.06 (1 H, d), 6.78-6.76 (1 H,

d), 4.70-4. (1H, m), 4.65 (2H, s), 4.48°08H s),
3.55 (24 s)f 2.$6-2.91 (11H m, 21&86-2.

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-

HO

HO

2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.

'H NMR (400MHz, CD3;0D): 6 = 7.38-7.37 (1H, d), 7.33-7.17 (9H, m), 7.12-7.11
(1H, m), 6.82-6.80 (1H, d), 4.75-4.72 (1H, dd), 4.70 (2H, s), 4.40 (2H, s), 3.58
(2H, s), 3.02-2.96 (1H, m), 2.93-2.89 (1H, m), 2.86-2.78 (2H, m), 1.16 (3H, s),
1.15 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 463, [M+Na]" 485, [M-H] 461.

Example 23: 4-{(1R)-2-[(2{3-[2-(3,4-dihydroisoquinolin-2(1H)-yl)-2-
oxoethyl]phenyl}-1,1-dimethylethyi)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol



(1L H n, 2.80-2.72 (2H, m), 1.10 (3H, s), 1.09 (3H
s) ppm WD 2005/ 090287 PCT/ | B2005/ 000640 71 LRVS

W@ edosovespray) : mz [ MtH + 549, [ MtNa] + 571, ¢ MB4i5/000640
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547. Exanpl e 25: 70

N- (2, 6-di chl orobenzyl )-2-{3-[2-({(2R) - 2- hydr oxy-2-[4-h
ydr oxy-3- (hydroxynet hyl ) phenyl ] et hyl } am

i no) - 2- net hyl propyl ] phenyl } acet am de O—| ad N\ NHCH

| OHO 3 d O HO Prepared accordi ng pe ~pr ocedur e
used for preparad on 1 using {3-]2- ({(2R yd
roxy- 4- ok r oy

propyl ] p I}@Hgt ¢i d (Areparation 50) and
tH® app oprlate am ne to ™ i
white fpam 10 'H NMR (400MHz, CD30OD): d = 7.45-7.43
yj, 7.39-7.38 (1H, d), 7.34-7.27 (2H, m,
7.23-7.19 (3H, n), 7.14-7.12 (1 H, ), 6.83-6.81 (1 H,

d?repére‘(ﬂaécc?rﬁm@ltggﬂhe ﬁfbc?gﬂ'élus(eﬂ'forsﬁrepérali@n(ﬂb‘smg){e [2-({(2R)-
- s
(%Pvd@}(y 21["2'])/%%-%(&%%@6&»@pmnaﬂetswﬁ@mg) 2- iz

ﬁ@y[ﬁﬁﬁ{pﬁwgﬁiﬁg r%é:id -(E %F%'ﬁ“@% ))3%‘% ﬁéagﬁ;rgprlgte amine to

(gmxejﬁmctyﬂmcmp()masb]whlmfdam no) - 2- net hyl pr opyl ] phen

1 AR Goandbis CBi0hE 55 BEarasa i Hcdh Tt Aol thham), 7.227.13
REACRALITe1 21995 R, Y, PB4 6LMA, U5 88016378 T hFRA 74 (1H, s),
4.71-4.66 (4H, m), 3.90-3.89 (2H, m), 3.86-3.82 (1H, m), 3.78-3.75 (1H, m),
2.94-2.86 (2H, m), 2.81-2.66 (4H, m), 1.08-1.01 (6H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 489, [M+Na]* 511, [M-H] 487.

Example 24: N-[2-ﬂuoro-5-(triﬂuoromethyl)benzyl]-2-{3-[2-({(2R)12-hydroxy-
2-[4-hydroxy-3-(hydroxymethyl)phenyl]lethyl}amino)-2-
methylpropyl]phenyl}acetamide

OH F
H H
N N F
HO

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyljphenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.

'H NMR (400MHz, CD;0D): 6 = 7.62-7.58 (1H, m), 7.56-7.54 (1H, m), 7.33-
7.32 (1H, d), 7.28-7.12 (5H, m), 7.08-7.06 (1H, d), 6.78-6.76 (1H, d), 4.70—4.67
(1H, m), 4.65 (2H, s), 4.46 (2H, s), 3.55 (2H, s), 2.96-2.91 (1H, m), 2.86-2.81
(1H, m), 2.80-2.72 (2H, m), 1.10 (3H, s), 1.09 (3H, s) ppm.



2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } a
m no) -2 WD 2005/ 090287 PCT/ | B2005/ 000640 72

woredospd@sopyl | phenyl }acetic acid (Preparati on BOWIE2065/000640
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the appropriate amine to dive the title conpound as a
white foam 1H NWVR (400MHz, CD30D): d = 7.36-7.10
(10H, m, 6.81-6.79 (1H, d) 4.73- 469(1H m, 4.69

s), 4.47 H s 3.59 (2H, s 9 94 (11H,
iRl ptpctiothrayd mMs® Bab M4 67, T B4
(3H,s), 1.15 (3H, s), 1.13 (3H, s) ppm LRM5
(electrospray) : mlz [ MrH + 509, [MrNa] + 531, [MH]-
SExamflea @bt eN{2,6-dichlorobenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

t be 3- dr oxy-2-[4-h
ub%;&xxgne yw henyﬁétl%yl}ain|nc[y)-z-methy%propy¥]phenyl}acetam|de
(hydr oxynet hyl ) phenyl ] et hyl } am no) - 2- @pt hyl pr opyl ] phen
yl Yacetani d&HOH N N CH3 “HO 3C CHs O Crig

Prepared ac rd| q.,g to the procedureHJsed
} (3

r oxy- hydr et hyl|) phenyl ] €t hyl } am no)
-2 @ pr op%‘%heﬁ&tﬁy }

'ﬁ etic aoDd (PrepaiGiti on 50)
an® t he appropriate amne To give the title conpound

te foam 15 1H NMR (400MHz, CD3CD): d =
7.3ACGr.36 (1H, m, 7.30-7.16 (4H, m, 7.12- 7.01 (4H,

, 6.82-6.80 (11H, d), 4.74-4.71 (1H, m, 4.69 (2H,
ggreparemoaqcz}qdm)to the. FB‘@C@QH’e g$ed Borqrepasmionll Hsing) {3-[2-({(2R)-

A 2
2 RiPufR-GnvdoRl s Gyftegmefni PRestlesinamidoiine
(rﬁémvlpf@m@}fphbh?/t}awtk aditiHPred&htioh Mohant thk3appidpthte amine to
29"{%“@“'@{%%090%§§%Wpﬁ@f?amhydr oxy- 3-
PRI RO 57 Wi 28 5 FROYLRIAR) 700727
0BI51r) 902877 RGTBHBAN) B/ RODELN1H] 3n), 6. 83.6.81 (1H, d), 4.79-4.76 (1H,
m), 4.71 (2H, s), 4.70 (2H, s), 3.55 (2H, s), 3.09-2.97 (2H, m), 2.88 (2H, s), 1.22
(3H, s), 1.21 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 531, [M+Na]" 553, [M-H] 529.

Example 26: 2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyi]ethyl}amino)-2-methylpropyl]phenyl}-N-[2-
(methylthio)benzyllacetamide

OH
H

N N
H C>§\©/\I(H
3
HO 3 0 : .S

HO

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-



OHt'",~HNNF H3CCH F3 OF HOHO Prepared
according to the procedure used for preparation 1

wei2008990287 [ 2- ({ (2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-¢¢mtB2005/000640

15

20

roxynet hyl ) phenyl ] et hyl } am7mo) - 2-
met hyl propyl ] phenyl }acetic acid (Preparation 50) and
the appropriate amne to 5 give the title conmpound as

?m\g@ﬁ;{;rofpgﬁg%eﬁy% lgfqdéP Wepag@lom)\iqga@gﬂ?\e ra(sp_propn?a’te amine to

1 H d). 4.73-4.69 (1
Fp&étﬁe@ﬁ%&@:{?%_?tmds?§a f@ 3) 59 (2H, s), (
o HDSNI\ZR%MXOMHZ 6D,0D)38- =2781§6-(7110-I,(1®ﬁ|,,m’¢) BB126.79 (1H, d), 4.73-

(‘i@ {%ga gh'r z‘5 "N%Zq](i"é?f M 5)52@5%4]1& m), 2.89-
52%4 Emafm} 9@&2 76 (2H, m), t‘ﬁs 35 1 15]5(3H 9, 1323&59 ppm.

oro- 3-( trlf uororre [2-(
2LRMS (:elgctrospray) m/z [M+H]" 509 [M+Na] 531, [M-H] 507.
2- [ 4- hydroxy- 3- (hydroxymet hyl ) phenyl ] et hyl } ami no) - 2-
nmet hyl propyl ] phenyl }acetamde OHCd NNF HCCHF

.5 '
TExdpIE 27112, PR 2L (LA e ycrony
r mggdmxymeﬂlwl)pbeyynet(nly!}anunpbﬁzt-mﬁlthylpropyl]phenyl}acetamlde

) phenyl J et hyl }am no) - 2- met hyl propyl | phenyl } aceti c
aci d (Prepar@H on 50) and t he appropri at eam

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.

'H NMR (400MHz, CD30D): 6 = 7.37-7.36 (1H, m), 7.30-7.16 (4H, m), 7.12-
7.01 (4H, m), 6.82-6.80 (1H, d), 4.74-4.71 (1H, m), 4.69 (2H, s), 4.40 (2H, s),
3.56 (2H, s), 3.01-2.96 (1H, m), 2.92-2.88 (1H, m), 2.86-2.77 (2H, m), 2.29 (3H,
s), 2.18 (3H, s), 1.16 (3H, s), 1.14 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 491, [M+Na]" 513, [M-H] 489.

Example 28: 2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}-N-[3-

(trifluoromethyl)benzyl]acetamide



(1 H d), 4.71-4.67 (1 H, m), 4.69 (2H, s), 4.43 (2H,
s), 3.58 (2H, s), 2.96-2.91 (1 H, m, 2.84-2.80 (1 H,

WoRQsa9RE7 2. 72 (2H, m, 1.12 (3H, s), 1.09 (3HCEH)B2@BN00640
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LRVS (el ectrospray) : niz [7B#H] + 565, [ M+Na] + 587,
[MH- 563. 5 Exanpl e 30:
N-[2-chloro-5-(trifluoronethyl)benzyl]-2-{3-[2-({(2R)-
2- hydr oxy-

2- [ 4- hydr oxy@B- ( hydr oxynet hyl ) phenyl ] et hy, W no) - 2-

2- ({(2ZR)

3 yeet hyl ) phenylF gt hyl }a
) - 2Yet hyl propyl | phenyttacetic acid (Preparation

50) and]jthe appropriate anmine to give the title

compgond as a white foam 1H NVR (400MHz, CD3OD): d =

7.63-7.56 (3H, m, 7.36-7.35 (11-1, d), 7.30- 7.21

(Ig%pag&}@%t:%r%hgg I the phceif usgé%?rl pigbafation;1 §ing{3-12-((2R)
S’L gﬂlzcﬁéf ?4=hyér)oxy38 ﬁ%df@ﬁm&hyl?&\&?yin%%t% nk c%-’BH )
1"@2“)('BHQPY&QhW%aCENVBC(de(%ePHIﬁpﬂaW) andrithe pppidpriate amine to

ﬁ&?ﬁ té%ﬁ%%?%ﬁ%h&ﬁ%%%??ﬁa@??p I29{21[2 ({(2R) - 2- hy

dhed)wa (#00M9z, CDsOD): 6 = 7.56-7.47 (4H, m), 7.36-7.35 (1H, m), 7.26-
i o P Pl B b bt sh s ieS (1, m. 469 2+,

Ry AR08 00%088 (2fsf, Fook2 0N, th 288265 0 h),2.84-2.75

(2H, m), 1.14 (3H, s), 1.13 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 531, [M+Na]" 553, [M-H] 529.

Example 29: N-[4-chloro-3-(trifluoromethyl)benzyl]-2<{3-[2-({(2R)-2-hydroxy-
2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}acetamide

OH Cl
H H
N

N
H&W F
HO 3 @) F

HO

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyllphenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.

'H NMR (400MHz, CDs0OD): 6 = 7.64-7.63 (1H, m), 7.54-7.52 (1H, m), 7.47-
7.45 (1H, m), 7.34-7.33 (1H, m), 7.27-7.14 (4H, m), 7.09-7.08 (1H, d), 6.80-6.78



HO Prepared according to the procedure used for
preparation 1 using {3-[2-({(2R)-

W@ 20vpdonsy - 2- [ 4- hydr oxy- 3- (hydr oxymet hyl ) phenyb¢d BIB2g0F@0640
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15

20

m no) - 2- net hyl propyl ] phenyl} acetic acid (Preparation
50) and the appropriate anine to 5 give the title
conpound as a white foam 1H NVR (400MHz, CD30D): =

L0 T, R 0 AR T, 2020
Y EBARIm 7 oy SR T g o

. RMS (dleciGsray) , miz Pa+KIEH565 IMpha]” 587 I[RNE 563.
(el ectrospray) : mz [MH + 599, [ MtNa]+ 621, [MH) -
597. Exanpl e 32:

lz\Ek(;é;m%I%‘;ﬁ@' N-[2LEhidrB - QFRiubFbMetRyIYbdnA]-35B 42 (2K 2-hydroxy-
22{[4 "myﬁ'ﬂ‘}fqdmﬁym@h?t)bbgf)ﬂlghgi}iﬁ"hKI) lgaml—gg:) CI%B 0
e acef am de
Byhb‘&‘ﬂ%?% f@Midesr ding to the procedure used
for preparat|on 1 using {3-[2-({(2R) - cg- hyd
roxy- 2- [ 4- hyffbxy 3- (hydr oxyrmet hyl ) pheny P

- 2- nethylpr on 50)
and t ; ound
as a 0 X A0 76
1H NWMR(4 oSH; ¢ .40 OlH, s), 7.36-F 16

( , 6.82-6.80 (1 H d),
4.74-4.89 (1 H n), 4.69 (2H s), 4.47 (2H §). 3.60
, 3.01-2.94 (1 H m, 2.91-2.87 (1 H m,

2.85-2.77 (2H, m), 1.15 (3H, s), 1.13 (3H, s) ppm 5

[LEAP%)afrég jé;cfcbﬂﬁﬁg % the pRdcedut thed 3PprdpdFatInt1 sing {3-[2-({(2R)-
2-hydroxy-2-'[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2—

methylpropyllphenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.

'H NMR (400MHz, CD30D): § = 7.63-7.56 (3H, m), 7.36-7.35 (1H, d), 7.30-
7.21 (3H, m), 7.18-7.16 (1H, dd), 7.12-7.11 (1H, d), 6.81-6.79 (1H, d), 4.73-4.69
(1H, m), 4.69 (2H, s), 4.54 (2H, s), 3.62 (2H, s), 3.03-2.91 (1H, m), 2.89-2.84
(1H, m), 2.86-2.75 (2H, m), 1.14 (3H, s), 1.12 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 565, [M+Na]" 587, [M-H] 563.

Example 31: N-[3,5-bis(trifluoromethyl)benzyl]-2-{3-[2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}acetamide
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15

Exanpl e 33:
N-[ 2- (4-chl orophenyl)ethyl]-3-{2-[(2R)-2- hydr oxy- 2-(4-

Wb @5 0%0287 PCT/IB2005/000640

3- hydr oxy- et hyl phenyl ) et hybam no] - 2- net hyl pr opyl } benz
amde OHOd H\ NN I HCCHeH HOHO 10
3-{2-[(2R)-2-(tert-butyl di net hyl sil anyl oxy) -2-(4-hydro
xy- 3- hydr oxynet hyl -

phenyl ) et hyl ani no] - 2- net hyl pr opyl } - N-[ 2-F«4- c#fi or opheny
| ) et hyl ] benzam de (Preparation 38) (470ng,| F 77mmol)
and annoniug | uoride (280ng, 7.70mvol) A _nethano
(3m) and wg 1.7nﬂ) were heated to 48

hour s

prody

fTlrLe resjul ting conmpound was taken up in nethanol and
evaporated (x3) to yield a white foam (320 ng). A
sndfP sanpl e was recrystallised (hexane: ethyl acetate)
to give a white solid (np 139-140 C). 20 i H NWMR

PASiSdvEid, addordiRy 18 tive Procbdlré @séd for mepa7raﬁ8n 1. L?é?l?_é Zf?ﬂ-[Z -({(2R)-
rysrosie Thyydmesingroxumethuphdny o2, )
ﬂ[bﬁ%'ﬁ'%yﬁ“?ﬂ%}a?ﬁ%% ERrepb B S0P SR Petfidie amine o
4RO the HtIEctotbLcal 25 o (Fiterfame 66. 63 (66, 39), 25 H
%éﬁ@@%@'@f@%ﬁﬁgﬁ@& B4qiH. ), 7 95 (1H, 5), 7.28-7.15 (4H,
ﬁp{? A28 @HYE! 8294670701 H) 0% Y7132 eI X VIS LAKORBENY), 4.54
eamys)amemxza SIG2L96-PRIDYIH ), [ 2882 T8 (1| PiIPRAD-271(2H, m)

%”éﬂ“s? 1 09_'3& s%Ha ppm.

LRMS (electrospray) : m/z [M+H]" 599, [M+Na]" 621, [M-HJ 597.

Example 32: N-[3-fluoro-5-(trifluoromethyl)benzyl}-2-{3-[2-({(2R)-2-hydroxy-
2-[4-hydroxy-3-(hydroxymethyl)phenyljethyl}amino)-2-
methylpropyl]phenyl}acetamide

OH
H

H
N N F
HﬁW F
HO 3 O F

HO

Prepared according to the procedure used for preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2- _
methylpropyl]phenyl}acetic acid (Preparation 50) and the appropriate amine to
give the title compound as a white foam.



NN H3C QCH HOH HO Prepared from
3-{2-[(2R)-2-(tert-butyl di net hyl sil anyl oxy) -2-(4-hydro
WO 2003409(B87 PCT/TB2005/000640

hydr oxynet hyl - phenyl ) et hyl am no] - 2- net hyl propyl }- N-[ 2-

(4- met hyl phenyl ) et hyl ] benzam de (Preparation 39)

using the nethod for exanple 33 to give the title
onpound as a white foam 'H NVR (400VHz, CDSO); 8 =

'C}HGWR. (@90MHz, G30B):37=7.40 (18Hs), M 36-7. 161(7H 08), T.5847.11 (1H,

682630l ofly 744985 (gm0 ,9%7 3 Geblon 2n.
GAH-234. (1M, H), 0B1-297, (1H,Qﬁd,(23.85-28.77 (2HRMRR), 1.15 (3H, s%_, 1.13 (3H,

(el ectrospray) mz 477 [ M+ 499 [ M+Na] + Anal ysi s for
S2OPMEN204. 0.5 H20 0.3 C4H, 00 Cal c. (Found) C 71.42

S gE&\/@ fdlectibsptayf: i/z fﬁﬁlm*%&ﬁ,&,&%]égh,%ﬂ_;ﬁ, Exanpl e
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15

20

25

3-{2-[ (2R) - 2- hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hyl pheny
) - hyl ami - 2-met hyl - [}-N-[2-(4-
Examale A3 -L i bebigloherl Aty A2 Bl 2ohysroxyr2-{4-Bydroxy-

bty 4‘@?ﬁ'Eé&ﬁyfﬂrﬁi@%mmwgwfﬁmzl'.iﬂ@dr o

xy-3- 20 C
Q] - 2- net hy apyl }-N-[2
hogf o exawpl e 33 to

hydr oxynet h ’-' phenyl ) et hyl am n
whi tle foam WD

Qr o hyl phenyl) et h
mp
87 PCTFI B2 340 78" H NVR (400MHz,
7.68-7.62 (11-1, nm), 7.61 (11-1, bs), 7.66
(2H, ¥, 7.42 (2H, d), 7.38-7.30 (3H, m, 7.12 (1 H,
dd)106.75 (1 H dd), 4.68-4.65 (1 H), 4.65 (2H s),

g'j{?-][é@;-e@fi-_?u%ylgl?mét%%siIta)1y|o>2(y)93-(&%y'&lrox(])l/g%-’hyg fos);((g/rrx(ejfhy|fE

phenyl)ethylamino]-2-methylpropyl}-N-[2-(4-chlorophenyl)ethyllbenzamide

(Preparation 38) (470mg, 0.77mmol) and ammonium fiuoride (280mg,
7.70mmol) in methanol (3ml) and water (1.7ml) were heated to 43°C for 18
hours. The solvent was removed in vacuo and the product purified by flash
column chromatography on silica gel eluting with
dichloromethane:methanol:ammonia (95:5:0.5 by volume). The resulting
compound was taken up in methanol and evaporated (x3) to yield a white foam
(320 mg). A small sample was recrystallised (hexane:ethyl acetate) to give a
white solid (mp 139-140 °C).

'H NMR (400MHz, CD3;0D) 8 = 7.64-7.60 (2H, m), 7.37-7.20 (7H, m), 7.11 (1H,
dd), 6.74 (1H, d), 4.68-4.65 (3H, m), 3.57 (2H, m), 2.98-2.87 (4H, m), 2.77-2.70
(2H, m), 1.12 (3H, s), 1.05 (3H, s).

LRMS (electrospray) m/z 497 [M+H]", 519 [M+Na]"

Analysis for C23H33CIN204.0.5 H20 0.3 C4H100 Calc. (Found) C 66.63 (66.39),
H 6.95 (7.06), N 5.31 (5.30) %.
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dd), 2.69 (1 H d), 1.11 (3H, s), 1.04 (3H, s). 5 LRvS
(el ectrospray) mz 531 [ M+H + HRMS for C29H34F3N2O4

wG3sad0287 [ MtH] + found 531. 2465. Exanpl e 36:  PCT/IB2005/000640

N-[ 2- (3, 4-di chl orophenyl ) etthyl ] - 3-{2-[ (2R) - 2- hydr oxy- 2
- (4-
hydr oxy- 3- hydr oxynet hyI phenyl )et hyl am no] - 2- net hyl - pro

%a}qglgﬂg& e’ggz%% grhydroxy-z-(4 hydroxy.-:ii-hydroxymethylphenyl)-
Sthgalliag]-2anetylor BBy ATA ety iRy ety T dzdniitie

I'OXY e

) et hyl am nobl_F nmet hyl - propyl }-N-[ 2- (3, 4- CH,
di chl or ophe )ethI ] benzani de Y Pr epar at { ) using
the nme or ekl & 33 to gjve the t conpound
as a 151H Y i = 7.62

al- S 42- 7]40 (2H m
HEE rﬁ‘ ) (2HHm, 6.75 (1 H, d),
468466(1H) 4.65 (2H, s), 3.56 (2H, m,

2. 330 97 (4H, m, 2.69-2.77 (2H, m, 1.11 (3H, s),
(3H, s). LRVB (electrospray) mz 531 [ MtH] + HRVB

1.
EE é%él_gs%l‘\lzm RRLIRRS-( bk E'Ltylciu%e ylsﬂ?ény oxy%Z (42hydroxy.3_
Nyﬁmyme‘ﬂh)d*ﬂwleminb}mh%lelhy%rbayl} (\2f)(42- hydr oxy- 2

ﬁgﬁihﬂﬁbe@vi}ﬂteyllb@nmge dReenarptien 39) alsingbthezmethoy Ifpr example

(14 0527 08085 ~aEpDuia g6 BB oty 2 7F 1 M OO

'H NMR (400MHz, CDs0OD) 8 = 7.69-7.65 (2H, m), 7.37-7.30 (83H, m), 7.14-7.06
(5H, m), 6.75 (1H, d), 4.67-4.64 (3H, m), 3.59-3.54 (2H, m), 2.96-2.84 (4H, m),
2.77-2.69.(2H, m), 2.28 (3H, s), 1.11 (3H, s), 1.04 (3H, s).

LRMS (electrospray) m/z 477 [M+H]", 499 [M+Na]*

Analysis for C29H36N204.0.5 H20 0.3 C4H400 Calc. (Found) C 71.42 (71.62), H
7.94 (7.88), N 5.52 (5.57) %.

Example 35: 3-{2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethylphenyl)-
ethylamino]-2-methyl-propyl}-N-[2-(4-
trifluoromethylphenyl)ethyllbenzamide

OH CF,
; i LT
N
N

HO

HO
Prepared from 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methyl-propyl}-N-[2-(4-
trifluoromethylphenyl)ethyllbenzamide (Preparation 40) using the method for
example 33 to give the title compound as a white foam.



Prepared from
3-{2-[(2R)-2-(tert-butyl di net hyl sil anyl oxy) -2-(4-hydro
WO 96034090287 PCT/TB2005/000640
hydr oxynet hyl - phenyl ) et hyl & no] - 2- net hyl - propyl }-N-[ 2
-(3,4- dinethyl phenyl)ethyl]benzan de (Preparation 42)
u3| ng the method for exarrple 33 to give the title
cenpound as a f oa 400MHz, CD3 ;
|d:~NMB MOQMHZJC%O@) 8H= 7b§§ 7 672 87317 63K THerps), 7. 66 (2H, d),

1138 i o700, 1 O B, a8 o4 o (v

(ms 2H 8), 361 12H nv)dB 002(2345 t012 I92 (d)H dd)82 )862(H,H td), 2.73 (1H,
(QF’I 559 (1H0¢3 (13H (%‘7' S)LF’ZI\% ((345? éét r ospr ay) nmz 491

s |1 Rl BN 1 2568 (10 un

3H{FEVIB(fBRIJggHabEQﬂMS%.2447\W*H]<+yfo&nb)5$“1m%5€t hyl -
phenyl ) et hyl am no] - 2- net hyl - propyl } - N- (2- napht hal en- 2-
-et hyl ) benzam de C]—|OH N\ N HCHs | / H HO HO

1Ef‘ SRL) 36+ enil2E(3i4 plishloraphenyllethyll3-2-U2R) 2 ydroxy-2-4-

xhyaroxy-3 hydroxymethylphenyl)ethylam|no]-2-methyl-pro I}-benzamide
hydr oxynet hyl - phenyl ) et hyl am no] - 2- et hyl - propyl } - N- (2

-napht hal en-@H/I - et hyl ) benzani Se (Prepar
usi ng the nmetthod Hor exanpl e 33fjto give t

conpounexas 4 N f
7. 80- 3H, [
20 7.87 (JH, bs!‘j3,C7G}4 6H,_m 712(1H dd) ,

6HG (VA d), 4.67-4.63 (3 466(2Hs)367
(2H, m,] 3.06 (2H, t), 2.90 (1 H, dd) 2.82 (1 h, d),
2. 7ly6t'H, dd), 2.66 (1 H d), 1.08 (3H, s), 1.01

10 (3H, s). LRMS (electrospray) niz 513 [ MtH] + HRMS f or

CB’?éBérHaM $iotn 2748-RNEIR)E2{( Rvnsut§ kfimisilanddx 2@ g droxy-3-
NhYQFOMmQMHP)henM)QHMWT‘lé@]'r?’r"ﬁ‘e‘@y{ prapyBy-{2{h¢dr oxy- 2-

(é a:hloropge%zfthy(lllb Z{“H‘yﬁje thrr%pﬂatarh |1Eﬁlﬂg]thezm%mgllf%rrexample
Oasltb legvez i tille compound as a white foam.

15 "H NMR (400MHz, CD3;0D) & = 7.62 (1H, d), 7.60 (1H, s), 7.42-7.40 (2H, m),
7.38-7.31 (3H, m), 7.18-7.11 (2H, m), 6.75 (1H, d), 4.68-4.66 (1H), 4.65 (2H, s),
3.56 (2H, m), 2.86-2.97 (4H, m), 2.69-2.77 (2H, m), 1.11 (3H, s), 1.04 (3H, s).
LRMS (electrospray) m/z 531 [M+H]"

HRMS for CH33CI2N204 531.1801 [M+H]" found 531.1812.

20
Example 37: N-[2-(3,4-dimethylphenyl)ethyl]}-3-{2-[(2R)-2-hydroxy-2-(4-
hydroxy-3-hydroxymethylphenyl)-ethylamino]-2-methylpropyl}benzamide

OH CH,
N
N CH,
H,C  cH, H

HO

HO



WO 2005/ 090287 PCT/ | B2005/ 000640 80 OHH OCH3 NN
H3C CH3 H CH3 HO HO Prepared from
WG 2¢03/0P(28_R) - 2- (tert - but yl di met hyl si | anyl oxy) - 2P¢HiBRpaE/@®0640
xy-3- hydr oxynet hyl 79
- phenyl ) et hyl am no] - 2- et hyl - propyl } - N- (1, 1- di net hyl -2
- phenyl - et hyl ) benzam de (Preparation 44) using the

?f tﬁﬁg'g ﬁ( A Sll\éa[él%b%ﬁ}z/ee 'éﬁz@regiyﬁsﬂ%nglgn?hwg hydroxy-3_
ﬂfir%xygrgetﬁ%l éh%@eth?la?ﬁrné 3 ét%g's p@y 1, M-([%-‘&si 15 (5H,

djreetrwj;mer(y])ethyl]hgnzaratdeqP(repaﬂatmk) 42)3us|2|g(tﬂle lmetu))d for example
.69 (2H, 1. 42
??310 dife the i corfipOilyd 35 hufitatgands ™ %1%05 (o ") 10
2kBNED

5 5 290&mmn§-@ PYODTT S LY @a*ngf@ﬁ'g?sﬁw‘ $PtaH, m)

3- '{Z(W’Z@)- Z: QMQGXQHZMM&QE(HWWS-&Y&(OWd¢t4‘197-|@he41)(1H m),

4165 (2 107532k By 222 KU Atk 2862t ). B3R DR g 1H. ).
hrasiio) ﬂm@)ez 2@'{6@! g), NN (HSS, ¢t (3HRG, CH3 HO 15

Pr epar ed 1
BRMS|( IzaR)rOSpr@y)anz B84 MdiHTet hyl si | anyl oxy) - 2- (4- hydr o

10 EWW%&S?@%‘-*H&%WP}@PR@ [Mﬁ"ﬂofqu?grfb?h%%?'opyl }-N-(2-m
et hyl - 2- phenyl propyl ) - benzam de (Preparation 45)
usi ng the met hod for exar’réple 33 to give the title
as 3B:whi té%-{bm )s2zhydrany=2 (4drioxy-GeByiiyoxé/methyl-

E’h?ﬁﬁ)??‘@éa%"%l- RStivEprapy g N-2-aphiaipn iy F ety benzamide

dd), 6.74 (H,H d), 4.65 (2H s), 4.65-
; i
N
Y\Q/KN

H,C cH |
HO 3 H

HO
15 Prepared from 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methyl-propyi}-N-(2-naphthalen-2-yi-
ethyl)benzamide (Preparation 43) using the method for example 33 to give the
title compound as a white foam.
'H NMR (400MHz, CDs0OD) & 7.80-7.75 (3H, m), 7.68 (1H, bs), 7.62 (1H, m),
20 7.57 (1H, bs), 7.44-7.29 (6H, m), 7.12 (1H, dd), 6.75 (1H, d), 4.67-4.63 (1H, m),
4.66 (2H, s), 3.67 (2H, m), 3.06 (2H, t), 2.90 (1H, dd), 2.82 (1h, d), 2.71 (1H,
dd), 2.66 (1H, d), 1.08 (3H, s), 1.01 (3H, s).
LRMS (electrospray) m/z 513 [M+H]"
HRMS for C3,H37N204 513.2748 [M+H]" found 513.2726.
25
Example 39: N-(1,1-dimethyi-2-phenylethyl)-3-{2-[(2R)-2-hydroxy-2-(4-
hydroxy-3-hydroxy-methylphenyl)-ethylamino]-2-methylpropyi}benzamide



4.61 (1 H dd), 3.57 (2H, s), 2.87 (1 H dd), 2.79 (1
H d), 2.75-2.69 (2H, n), 1.38 (6H, s), 1.07 (3H, s),

wa 203/00@8f s). WO 2005/ 090287 PCT/ |1 B2005/ 00064PCT/8%2005/000640

10

15

20

LRVS (el ectrospray) mz 4980 MtHl + HRMVS for C30H39N204
491. 2905 [ M+H] + found 491. 2897. Exanple 41:
N-(4 chl or obenzyl ) -3-{2-[ (2R) - 2- hydr oxy- 2- (4- hydr oxy- 3

hydroxy met ﬁthenyI ) et hyl ami ngj - 2- C‘Ff hyI
ide OHO H\NN H3C CH3 | |l

yl } benzam

netgod for exanple 33 to 10 give the title conpound as
a white foam 1H NWR (400MHz, CD30D) 8 = 7.74-7.70

P3epareyl, 7.fidm7. 28-{R{R2RRP- (te?t-&gyb;rp'élthyldldhyloﬁy)lz-('i&lydroxy-3-

BugSmeiy-nhisny e thy aminob2setyhropylk Nif -meshyighphenyl-
%*Mf%%‘h%"‘%@@%‘ﬁé@ﬁé%ﬁﬁ@bié*baﬁ*gé RS ove the
maecamunam@mne:mam (2, 6- d|

B GO0 Codahs T it Harm aam 354k oH, m),
Z]C%F(;Z g_g ?he plrz\lloc}e_@jge usé!ﬁf FgPé g?fo 6141.4 61 (1H, m),

3sangl H, )] 3—‘(2 (BR)d), 2.86 (1H, dd), 2.81 (1H, d) 2.73-2.69 (2H, m), 1.42
(3H, s), 1.39 (3H, s), 1.09 (3H, s), 1.05 (3H, 5).

LRMS (electrospray) m/z 491 [M+H]"

HRMS for C3,H37N204 491.2905 [M+H]" found 491.2885.

Example 40: 3-{2-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyliphenyl)-
ethylamino]-2-methylpropyl}-N—(Z-methyI-2-pheny|propyl)benzamide

Prepared from 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethylphenyl)ethylamino]-2-methylpropyl}-N-(2-methyl-2-phenylpropyl)-
benzamide (Preparation 45) using the method for example 33 to give the title
compound as a white foam.

'H NMR (400MHz, CD3;0D) & 7.53 (1H, m), 7.60 (1H, bs), 7.43 (1H, dd), 7.34-
7.28 (5H, m), 7.20-7.16 (1H, m), 7.10 (1H, dd), 6.74 (1H, d), 4.65 (2H, s), 4.65-
4.61 (1H, dd), 3.57 (2H, s), 2.87 (1H, dd), 2.79 (1H, d), 2.75-2.69 (2H, m), 1.38
(6H, s), 1.07 (3H, s), 1.03 (3H, s).



10

15

20

2-hyd roxy- 2-[ 4- hydr oxy- 3 WO 2005/ 090287
PCT/ | B2005/ 000640 82

w(@ boodiogoegTret hyl ) phenyl ] et hyl } ami no) et hyl | phenyP¢ BIBE0032000640

acid (Preparation 51) and8the appropriate anmne to
give the title conpound as a white foam 1H NWR
(400MHz, CD3OD): d = 7.26-7.19 (3H, m, 7.11-7.07 (4H,

74- 6.72 (1 H 1-6.59 (2H, d), 4.70-4.67
%Mﬁ(%ctr%%éyfﬁﬁ“%f Mz ? (2H, s)( 5 20, 75 (6H, s),
?‘5’”3%? (f;rl(;ts:?)r 39NZ(§) ?J'QQZ%SWHFE &Fﬁgﬂa?é@gn [ M H -

493 CHN anal SI s : found C 66.15% H 6.89% N 5.53%
N206 Vi 7.04% N 5.51
n%? 2 Q4-crh?g%l;eenszyﬁ 932 ](?zﬁ) 'F hydroxgl-z (4-hydroxy-3-

de Prepared according to
t he prOsedd oG S }
{3-] g )?/‘,{Jlr ox

h @eth nyI }acetic

ant’t he approprl xte agine to

gi ve e title conpound as a white foam 1H NWR

(409yHz, CD3OD): d = 7.43-7.41 (1 H, d), 7.36-7.35 (1

H d), 7.26-7.23 (2H, n), 7.15-7.06 (5H, m),

Breparéd 72 fromH, d3-{( 2R)72){2I-(t§ﬁ-tﬁdtyltl|m€thylsﬂaﬁﬁoﬁ(?ﬁz cﬁ-h%droxy-&

2.94-2.75 (6H,
E@B 32'81%&? E’B@BY'%}S‘Y'E‘W; 2-msihylperpyl} lp(lﬂANaP + Eggn
T T L RS
give ®he title BoBpoundBEsaarpihite4dam.
- 2- 2R) - 2- hyd -2-[4- hyd -3- 25

Mg@ﬁ%m@%& BTN BT H0 b oty HBRGE91 (7 e STRFO7 (1H,

88), 6.71 (1H, d), 4.67-4.63 (1H, dd), 4.63 (2H, s), 4.60 (2H, dd), 2.96-2.88 (2H,

m), 2.76-2.70 (2H, m), 1.12 (3H, s), 1.04 (3H, s).

LRMS (electrospray) m/z 481/483 [M+H]"
HRMS for C3oH32CIN2O, 483.2045 [M+H]" found 483.2038.

Examplg 42: N-(2,6-dimethoxybenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxymethyl)phenyi]ethyl}amino)ethyl]phenyl}acetamide
CH,

OH O
H
N

HO

Prepared according to the procedure used for Preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-



WD 2005/ 090287 PCT/ |1 B2005/ 000640 83 OHAHH \ N~ N
\' O HO HO Prepared according to the procedure used

wo ooosPepar ati on 1 using {3-[2-({(2R) - 2-hyd PCT/IB2005/000640
roxy-2-[4-hyd roxy-3 82
(hydroxymet hyl ) phenyl ] et hyl } ami no) et hyl ] phenyl } acetic
acid (Preparation 51) 5 and the appropriate am ne to
g%lvethetltle conpound as a white foam, K 1H N

hydietymetindipbenylietbyraminojetiyyllphenyligcetio. fsm (Pxepanation 51)

?mﬁ* egperdplidegtinell ot i i ompolng S5 P Tdgr”

H95H\2R7 @00RMHZ, NEDEDD): &RVB, Z&Vem (@tspnayyﬂ 'molz (4H m), 6.74-
anal ys

f%&%cﬂu gg Q%%é\%]gg@if@%) kﬂé)}_-%gﬁ% 1H, m) 463 (2H, s), 441 (2H, s),

1 20% H 6.59% N
5 ?ﬁg‘gﬁﬁ@g%&% 29112481 (BRS n§) Hm20% f
R S3ettictrpdpray) Ei/a gl 405 ME8a] 517{ [\-R)]- 293y dr oxy

G ERaNSsnaindces BOHT.or B8R N 55 G raoiNBs+0.75H,0

r [ t wprocedure used for
E}@ggg%telﬁ1gqﬁgfzga{g% Ngé(?{ZR)- 2- hyd roxy-2-[4-hyd

roxy-

10 ER4mp dr° I B3 Bt horan e A uF D R o £ 44 hydroxy-3-
?"Xa"‘*ﬁ“‘%ﬂo@*@?’é‘%ﬁﬁ ToftyioheRardtarie

.13-7.07 (Qj'll_i Cl
H
N Hﬁ
IO R
HO 0
HO

Prepared according to the procedure used for Preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-

15 (hydroxymethyl)phenyllethyl}amino)ethyl]phenyl}acetic acid (Preparation 51)
and the appropriate amine to give the title compound as a white foam.
'H NMR (400MHz, CD;0D): § = 7.43-7.41 (1H, d), 7.36-7.35 (1H, d), 7.26-7.23
(2H, m), 7.15-7.06 (5H, m), 6.74-6.72 (1H, d), 4.70-4.66 (1H, m), 4.63 (2H, s),
4.32 (2H, s), 3.53 (2H, s), 2.94-2.75 (6H, m) ppm.

20 LRMS (electrospray) : m/z [M+H]" 503, [M+Na]" 525, [M-H] 501.
CHN analysis : found C 59.26%, H 5.52%, N 5.20%; CsH2sN204Cl>+1.35H,0
requires C 59.17%, H 5.86%, N 5.31%.

Example 44 N-benzyl-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
25 (hydroxymethyl)phenyllethyl}amino)ethyl]phenyl}acetamide



M, 6.74-6.72 (1 H, d), 4.72-4.68 (1 H, m, 4.63 (2H,
s), 4.59-4.52 (1 H, m, 3.45 (2H, s), 3.26-3.24 (1 H,

wa@l200589@287 3. 20 (1 H, d), 2.97-2.79 (8H, m ppnPCTAB2005/000640

10

15

20

2005/ 090287 PCT/ 1 B2005/ 000830 84 LRVS (el ectrospray)

: mz [MH + 461, [M-Na]+ 483, [MH " 459. CHN

analysis : found C 65.30% H 6.57% N 5.57%

C28H32N204+0. 80CH2Cl 2+0. 10H20 requires C 65.23% H

6.42% N 5.0800 5 Exanpl e 46:

2-{3-[ 2- ({(R) 2thdroxy 2-[4- hydropqy 3-
) eNhyl [}-N-(2-

Prepar ed

g .
(hydro ymst hyI ) phenyl ] et hyI }am no) et hyI ] phenyl }acetic
aciido(Preparation 51) and the appropri ate amne to
give the title conmpound as a white foam 'H NWR

Pierer accarag t Tha pfaciury iSel Tob Fibaaatiah 1, ushg (3-12-((2R)
3.39 (4H, 3.00-2.92 (2H, 15

er&’?ﬂzf@’d%MB , 2(79 2m)75 (2H, t) ppEn LRV

(@dé@wrb@ybwﬁweﬁy|]ﬁﬂzyl}amnﬂp)eth)4mhe[nylc}aa¢tic 4adq [Mreplpration 51)

0SSl e Y e Sl i

SHANMR A00MmERp b@% 6—730719 (7H m) 715714 (2H, m), 7.11-
S%i W&(ZR) droQ/ 7%%4&‘5% roxy- 3-

IRyt AR H 6 70 DRCN o, 9, HEBB ) SHA.35 (2H, 5),

B WP Py bsaE#Y e P N HO 0

LRMS (electrospray) : m/z [M+H]" 435, [M+Na]* 457, [M-H] 433.

CHN analysis : found C 67.21%, H 6.70%, N 5.99%; CasH3oN204+0.45CH,Cl,

requires C 67.20%, H 6.59%, N 5.93%.

Example 45: N-(2,3-dihydro-1H-inden-2-yl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenyl}acetamide

OH
H
N

H
\/\@/\”/N
HO O

HO

Prepared according to the procedure used for Preparation 1 using {3-[2-({(2R)-
2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl)phenyl}acetic acid (Preparation 51)
and the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CD30D): 6 = 7.26 (1H, s), 7.24-7.17 (3H, m), 7.13-7.07 (6H,
m), 6.74-6.72 (1H, d), 4.72-4.68 (1H, m), 4.63 (2H, s), 4.59-4.52 (1H, m), 3.45
(2H, s), 3.26-3.24 (1H, d), 3.22-3.20 (1H, d), 2.97-2.79 (8H, m) ppm.



HO WO 2005/ 090287 PCT/ 1 B2005/ 000640 85 Prepared

according to the procedure used for Preparation 1
wei2008990287 [ 2- ({(2R)- 2-h yd roxy-2-[ 4- hydr oxy-BCT/IB2005/000640

(hydr oxymet hyl ) phenyl ] et hyI8¥am no) et hyl ] phenyl }acetic

acid (Preparation 51) and the appropriate arri ne to

give the title conpound as a white foam 5 'H NWR

R BaecB30R) i P Fad b Tho. g Hicded® S

3.2 2H, 9¢- 2. 2.5 o/
@HN t) éna:'\?y%l% ( 73 \‘c)un’dzm @ppm-é% é(?\i}}g (elrnectrofg;gza )(N 5.57%;

lﬁszEsMQHOMHi%#Qa] OHAS BequiresL-65183%, EHN42P@EIN §128%.
: found C 68.54% H 7.17% N 5.80% 10
C28H34N204+0. 40CH2C1 2+0. 10 H2O requires C 68.45% H

5 ExdtipleN 5- 62%  Rganpl e 48: 243 ){2 ({42&2 Iy(firoxy%[4-hydroxy-3-

10

15

20

N-benzyl 3-[(2R) -2-({(2R) - 2- hy

((hydr@wmﬁhwlpﬁmmhklmd}#miriw)ethw]mmw} -No@azani de OH
HO HO 15 To a sol ution of

O, HNN / YCH3.

Phenyisthyllacetamiae gy oxy- 2- [ 4- hydr oxy- 3-

(hydr oxymet pydj ) phenyl ] et hyl } am no) pr opyI ] benzoic acid
(Preparatiof 59) (116ng, 0.22mol )HI n DMF (2ml) was
added | apNne 2| Q. 45nmqol ) N benzyl g

25mm|) and t 5 img sol uti rred
#HOrfootenperature for P20 The so was
renmoved| i n vacuo and the residue partitioned betmeen
saMgl + ed aqueous sodi um hydrogen carbonate sol ution

)" and di chl or onet hane/ net hanol (95/5) (10m ). The

. ith_.

FReBRsH SRERnHD RRROMGRE a8 AR Blof flsino fd2-(2R)-
Qeimydrorygt2 €4 dodiroxy-8yers were dried (sodi um sul fate),
filtered nﬂ ﬁvap ﬁtedjn _ X

(hydroxymethyl)p enyl?et yltamino)ethyl]phenyl}acetic acid (Preparation 51)
and the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CD30D): 6 = 7.27-7.26 (1H, d), 7.24-7.06 (10H,- m), 6.74-
6.72 (1H, d), 4.72-4.69 (1H, m), 4.64 (2H, s), 3.44-3.39 (4H, m), 3.00-2.92 (2H,
m), 2.89-2.82 (4H, m), 2.79-2.75 (2H, t) ppm.

LRMS (electrospray) : m/z [M+H]" 449, [M+Na]* 471, [M-H] 447.

CHN analysis : found C 64.80%, H 6.70%, N 5.52%; C27H3N204+0.75CH,Cl,
requires C 65.07%, H 6.59%, N 5.47%.

Example 47: 2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenyi}-N-(3-
phenylpropyl)acetamide

OH
H
N A

HO



10

15

20

25

25 vacuo. The resulting oil was purified by flash
col umm chr omat ogr aphy on silica WO 2005/ 090287

wEahshBR2805/ 000640 86 gel eluting with PCT/IB2005/000640

di chl or onet hane: net hanol : 889 ammoni a (90: 10: 1, by
volunme) to give the title conpound" as a white foam
(70mg) . 1H NMR (400MHz, CD3OD): 6 = 7.70-7.68 (11-1,

U 7.66 (11-1, 7.38-7.29 (6 7.26-7. 21
%)ﬁpﬁ':edn?éco?d'ﬁﬂ t%)ﬂ\e_progggurg L@%d;}oofn%gqr_ailgn dyusing {3-[2-({(2R)-
! ) 4.64- 5 4.61 (1 H m. 4.61 (2H
Qﬁ%r@’é@[ﬁm;? ¥ e 5 es (1 H I(T) bl 2 B ((1 H
dkdydrogyrggth?/l)rz‘bim}mhyl}wdb{mg)?hvlﬁprﬂanw}ac&ﬂc BCIdd][ngsgaratlon 51)

m

20AdhE APDIIRIE Bniine to g he 18, c&mmmaﬁgwh'tpmn

3
4C1§6ll\1l:’>’vf)l?ﬁ O%H%S—Qc?rem& resﬁzgg? ?@ (g 967 ]/§|7605?K(H m), 6.74-
6.7 (1 gl 69-4 54 (3H. m). 347 (2H, s), 321 317(2H t), 2.96-2.74 (6H,

M) 2:60-9158N0R BPF )73 dH, HY pgml { (2R) - 2- hydroxy-2-[ 4
IlRMSWIe&trééblr'd_lypxmg\bwl-l)wwkﬂa']‘ﬂé?fmﬂgj'%qpyI ]ngn

zani de
Mr ep2iiadybisiccor ditoyndo t Ge pPBS4dur e Hsed7ﬂr3%, N  5.80%;

%Q%EFO@O.%CPQCE%WOQ%& re{qé {'est b284¥‘9o W.}SS%),[NLLSM/O.

(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] benzoi ¢ aci d
(Preparation 59) and the appropriate amne to give
t he t|tIe conpound as a white foam 1H NMR (400VHz,

mple 6 = 48:59- 7. Hrbenayl3-[(3R) Zﬂ{@ﬁka-byﬂrow-z [#-ydroxy-3-

ﬁ#ﬁ’%@‘%M'>§9e3yﬁ§9'9aé%é%pfkfy%en&f%ﬁe76576‘22
(11-1, d), 4.65-4.61 (11-1, m), 4.61 (2H s), 4.54
(2H, s), 3.0B2.97 (11 1, m) .91- 2.86 (11-1, dd),

283277( 11Hdd) ) (11-1, dd), 2.68-2.63
(11-1 . p R

(el e : os,Hw 5 [MH)-
501,

HO

To a solution of 3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyllbenzoic  acid  (Preparation  59)
(116mg, 0.22mmol) in DMF (2ml) was added triethylamine (62ul, 0.45mmol),
benzylamine (29!, 0.27mmol), HOBt (33mg, 0.25mmol) and WSCDI (47mg,
0.25mmol) and the resulting solution stirred at room temperature for 18 hours.
The solvent was removed in vacuo and the residue partitioned between
saturated aqueous sodium hydrogen carbonate solution (5ml) and
dichloromethane/methanol (95/5) (10ml). The aqueous layer was separated
and extracted with further dichloromethane/methanol (95/5) (4x10ml). The
combined organic layers were dried (sodium sulfate), filtered and evaporated in

vacuo. The resulting oil was purified by flash column chromatography on silica



25 WD 2005/ 090287 PCT/ | B2005/ 000640 87 Exanpl e 50:
N-[2-fluoro-5-(trifluoronethyl)benzyl]-3-[(2R)-2-({(2R

WO 2@5/0t0267 r oxy- 2- [ 4- hyd roxy- 3 PCT/IB2005/000640

10

15

20

25

(hydr oxymet hyl ) phenyl ] et hyI8§ am no) propyl ] benzam de OH
OF NHF\ FHOCH3 / F HOS5 Prepared according to
t he procedure used for exarrpl e 49 using 3-[(2R) - 2-

({ 2 tnﬁ yé‘ é?g)?ﬁh%?\ ?d m@%} apyNPBEn®0;i t0:4c Py volume)

t
‘tﬁ’g‘f‘“@f*f’e‘eﬁt?;%%ﬁh 08t as dRIP AR I TaR (4000
1HWR:1 é*OGMFlZ?@D%O@ 647 . 7|1D)7 68 (3& a) 279663(|11H 6),,7 3827229 (6H,
S
N7 - %ZZL)UHMB,??Z%@SJ(F ) - Oﬁrﬂ 0 ¢H, mﬁ %976 57U, d), 4.64-

545 )4 92458 kS S Ty .0,

(28342t fDpHayd),: 2. 7627 MHiH dald 12.68M:68] (1 Hh4dd), [1M0=|]1-08 (3H, d)
519. CHN analysis : found C 60.88, H 5.58, N5
8F4N204+0. 7H20 requires 15 C 60.83, H 5. 56 N

LS (BRSRSBray) miz IMH] 43, [MepNal' 457, ISHT 433, ¢

£HN analysis : found C 69.79, H 6.96, N 6.37; C26H30N20,4+0.7H,0 requires C
%ﬁéﬁgf&é wg%ymet hyl ) phenyl ] et hyl } am no) pr opyl ] ben

’ H NY\ N\ CB1 / HI / HOO HO
CH3 WD 2005/ 090287 PCT/ 1 B2005/ 000640
Example 49: N-(3,4-dichlorobenzyl)-3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]benzamide

OH 0

H
N o]
CTX
CH
HO 3 Cl

HO

Prepared according to the procedure used for example 49 using 3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyllbenzoic acid (Preparation 59) and
the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CD3;0D): 8 = 7.69-7.67 (1H, d), 7.65 (1H, s), 7.51 (1H, s ),
7.48-7.46 (1H, d), 7.36-7.27 (3H, m), 7.21 (1H, s), 7.03-7.02 (1H, d), 6.69-6.66
(1H, d), 4.65-4.61 (1H, m), 4.61 (2H, s), 4.54 (2H, s), 3.02-2.97 (1H, m), 2.91-
2.86 (1H, dd), 2.83-2.77 (1H, dd), 2.74-2.69 (1H, dd), 2.68-2.63 (1H, dd), 1.09-
1.08 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 503, [M+Na]" 525, [M-HJ 501.



10

15

88 Prepared according to the procedure used for
exanple 49 using 3-[(2R)-2- ({(2 R -2-h yd

WO 2000§/0287- hyd r oxy- 3 PCT/IB2005/000640

(hydr oxymet hyl ) phenyl ] et hyI8f am no) pr opyl ] benzoi ¢ aci d
(Preparation 59) and the appropriate amne to give
the title conpound as a white foam 5 'H NVR (400MHz,

QD); 8 = 7.58.7 2 7.31-7.24 (3H 7.19
%‘%,m%@) . P%o- eNdé?fflP(rn,tkﬂﬁaf!uca'pesetéyébe%syﬂ-Q(?R)rm(zm-z-
(1 H, 4.60 (2H, s), 3.84 (6H,

g@'ﬁ%&-@.@d%ﬁa(m, 2@90-2. 85 El H, ?T) 2, 78S2. 61
(Bytroxymethyl)phéngifethyaminhoppropyilBehizaaidet r ospray)

mz [ MFH + 495, [ M:Naj + 517, [M H- 493. 10 CHN

analysis : found C 65.52, H 6.89, N 5.43;

C28H34N206+1, OH20 requires C 65.61, H 7.08, N 5.46.

Exanpl e 52:
N-[ 2- (4:-chl rothnyI ) et hyl ll(2R) - 2- ({ (2R) - R- hydr oxy
-2- [ /

(hydr oxyet hyl
Hd HO0 CH;
' 49 usi ng

3-[(2RY-2- ({(2R) -2-hyd roxy-2-[4-hyd roxy-3
( hyldPoxyrmet hyl ) phenyl ] et hyl } ani no) propyl ] benzoi c aci d

FRSATER | eSO 5 PEOGRALRG. $a8sinforoexamPIHS( JOD8HE-[(2R)-2-
J Syvlo 08 1H, d), 7.54 (1H, , 7.35-7.23
@%@%@@’fyﬁ?@?‘gﬁ'@?{%, ddg, I v ?)1 Hod),
{hysitexynadthyiphenyijethylladiing PropydlbenZoi6Oacil FPrépratisn ,59) and

i et indlig ull O ohirls 2ot "
08 G0 OO YR BT DL oy 722 .
5pUNB4-C.G5 (9H, dY 6.66%.6N (SH5T), LBTHZHG! SRAEPABROIH, m) 4.61
(594 §94-20871 B ) 293080 2B, ) 2.76-2.71 (1H, m), 2.68-2.63 (1H,
m), 1.09-1.08 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 521, [M+Na]* 543, [M-H] 519.

CHN analysis : found C 60.88, H 5.58, N 5.58; C7H2sF4N204+0.7H,0 requires
C 60.83, H 5.56, N 5.25.

Example 51:  N-(2,6-dimethoxybenzyl)-3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyi]ethyl}amino)propyl]benzamide

oH 0 ol

Z
Ir=z

HO CH, o

HO CH,
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WO 2005/ 090287 PCT/ | B2005/ 000640 89 Exanpl e 53:
N- (2, 3-di hydro-1

wokesdens?2- yl ) - 3-[ (2R) - 2- ({( 2R) - 2- hydr oxy- 2- [ 4PCT/IB2005/000640
hydr oxy- 3- (hydr oxynet hyl ) pisényl ] et hyl } am no) pr opyl ] ben
zamde OHO N\ N CH31 / H HO HO Prepared
according to the procedure used for exanple 49 using

[ (2R)-2- 5 ({(2R)-2-hyd - 2-[ 4- hyd -3
Erbor oty R SRcls PRGRAG RS SRoBya R AS ssiagi 3[(2R)-2-

: ) o
R ey e Toam. TH VR (400WH.
Oﬁ;’g‘fgﬁxy?m@hyd)gheﬁﬁfl]étf&gaﬁghb)ﬂgpylgoﬁlﬂﬁom agidg %H;e%égaticim 59) and
fi Prrohizs e ot et Compblind bs e fogm.

. - 4.6 3%-3. d),,
805 (Gomite: 60.00) 857 et ssten. T - B4R, e ik
B)”J -Q%-BQSZUHLde)Hﬁ.Gﬁ-B.ﬁ;A @4,2;@,34.6(31#12& s?\i}msfhz.g?-(ikl%) 4.60

) el ec r : Z
ﬁhh\%)} 58%8@%%%05%& {1@%3&9932-%5 { | oM 27872.642(3H, m),
H B-8.06 (N-I,5dgé;;)m(.328"'32'\'204+0- 9H20 requires C 15
70.54, H 7.15, N'5.88 . Exanpl e 54:

BRM&EQquFo(sp(alzﬁ):-rﬁﬁzr[lwﬂrl-ﬂiﬂ]%; [M+Nyﬁr&b7yl{m-w' 433. ) |
SRR LR R BE o g AR G N s Ve ires

89@4/ P9PBS N B¢ | B2005/ 000640 90

Example 52: N-[2-(4-chlorophenyl)ethyl]-3-[(2R)-2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]benzamide

OH o /\/©/CI

¥
CH,

ZT

HO

HO

Prepared according to the procedure used for example 49 using 3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]benzoic acid (Preparation 59) and
the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CD3OD): 3 = 7.60-7.58 (1H, d), 7.54 (1H, s), 7.35-7.23 (7H,
m), 7.04-7.01 (1H, dd), 6.70-6.68 (1H, d), 4.64-4.61 (1H, m), 4.61 (2H, s), 3.60-
3.57 (2H, 1), 3.02-2.96 (1H, m), 2.92-2.87 (3H, m), 2.83-2.78 (1H, m), 2.75-2.71
(1H, dd), 2.66-2.61 (1H, dd), 1.09-1.08 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 483, [M+Na]"* 505, [M-H] 481.

CHN analysis : found C 65.90, H 6.68, N 5.55; Cz7H31CIN,0,+0.5H,0 requires
C 65.91,H6.56, N 5.69 .



10
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Prepared according to the procedure used for exanple
49 using 3-[(2R)-2- ({(2 R -2-hyd roxy-2-[4-hyd roxy-3

w@ boodiogoegTret hyl ) phenyl ] et hyl } ami no) pr opyl | benzed /iE005000640

(Preparation 59) and the &ppropriate am' ne to give
thetitle conpound as a white foam 5 HNI\/R(4OOI\/Hz
S =7.60-7.58 (1 H, d) 756(1H s

éxamp'e 45%427%(%&?'1'%% f?ﬂ 2(&4)43 [dR) %(%ZR)é lswsroxy-z -[4-
hydhody3 éﬁ’(a'?“ﬁ,?y’ﬁ??"%?d?ﬁ”?l‘fﬁ'%mﬁ'%'?952‘.1%%9.'12'8m 1

H, dd), 1.09-1.08 (3H, d) ppm LRMS (el ectrospray)
mz [ MeH + 449, [M#Na] + 471, [MH - 447. 10 CHN
analysis : found C 70.10, H 7.16, N 6. O

C27H32N204+QH/5H20 requires C 70.18 h, N 6. 06
Exampl e 55: [3-[(3R)-2- ({(2R)- 2Shydr g &/ hydr oxy- 3-
R | ] ({1 R-1

N H HO/ CH3

(hygyoxymet hyl ) phenyl ] et hyl } ami no) propyl ] benzoi c acid
(Preparation 59) and 20 the appropriate anmne to give

Pleparéd | 1 0 )
h;p éd a@c@mmgumdtr%s p?od&iuﬁg’tfé%ﬂﬁorf% éaHﬂ@ ds%hg 3-[(2R)-2

(f(@ grhwoxyzﬂ# -Rydroxys34-7. 21 (2H, m), 7.02-7.00 (11H,

(?gbWx@g;%‘?’hﬁ)p&%r{yggth@;am|§0)§6?pg/l]§§n(z§|cl_|abnﬁ) P@pﬂatio%%%) and

thé a‘phpr@bﬂate anide-ta. gWe (hb]thle &ﬂ%go@na 4s% \Zﬂité fdamdd) ,
-2.63 (1H, dd), 57- , 25 1.09-1.08

(rtMMB)MQQ HLF@Qa@&)eét? dsﬁﬁ 53@3 (2h11 m)[ FaS-7.284@H, m), 7.22-
2 NBHY oy 1715 15" 2ff ), 7.03-7.02 (1H, da), 6.70-6.68 (1H, d), 4.84-
4.79 (1H, m), 4.64-4.60 (1H, m), 4.61 (2H, s), 3.37-3.30 (2H, dd), 3.03-2.97
(3H, m), 2.92-2.87 (1H, m), 2.84-2.78 (1H, m), 2.76-2.71 (1H, m), 2.68-2.63
(1H, dd), 1.09-1.08 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 461, [M+Na]" 483, [M-H]" 459.

CHN analysis : found C 70.42, H 6.87, N 5.91: C28H32N204+0.9H,0 requires C
70.54,H7.15, N 5.88 .

Example 54: 3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]-N-(2-phenylethyl)benzamide

OH
N

HO CH,

Iz

HO
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WD 2005/ 090287 PCT/ | B2005/ 000640 91 CHN anal ysi s :
found C 68.96, H 7.07, N 5.91; C27H32N204+1. 2H20

wo e@siopes? C 68.97, H 7.37, N 5.96 5 Exanpl e 5BCT/1B2005/000640

3-[(2R) - 2- ({(2R) - 2- hydr 0x- 2- [ 4- hydr oxy- 3-
(hydr oxymet hyl ) phenyl ] et hyl } am no) propyl ] - N- (3- phenyl p
ropyl )benzamde OHO NN CH3 H HO HO Prepared

%F?g%g rlﬂ:cbﬂ:hﬁ@&oWﬁg%ﬂe?g)ks%efi?og%ﬁ@yg g@ fsmgwg; [(2R)-2-

(@R >y drsxyiya- Mph)éif%}'-@thyl }am no) propyl ] benzoi ¢ aci d

biredrreh dhpalngRtbiio PRI ABERRS, ARKRR sBaRiph o) and

%ﬂgﬁ&&eﬁmﬁ@ﬁ e ﬁ@hﬂé caMpoundas (aMhlﬂe fos)n

11
"HINMR (409MHz, &)3@@2 8('1'17@0 7@58 (14, @)n%:ﬁ@ (). S) 7 35 7.17 (8H,

103 7t o il N

b7 B2HI9), %@ﬁ-z(g?ﬁhmtm 2.93-208F (J3I-@7m 4@)7&)91104 rtdmsn-zm
(el ectros rg 5 + 463, { + 485, -
ot R E TH, A 1.0 987k ppm..

@Mér ﬁ%@?ﬂ%@g%ﬁfw 4th LI\WTI}%ﬁ 1) [M I#yér oxyet hyl

CHRE aRQI)/élbnybmd’ aerdy0) Hh"ﬁm6| N@-D® CHHLNOLOFFHRCKRquires C
;/6\01%09457 g?ol%867Og’CT/ | 82005/ 000640 92

Example 55: 3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyi]l-N-[(1R)-1-
phenylethyllbenzamide

7 EOT

Prepared according to the procedure used for example 49 using 3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)propyllbenzoic acid (Preparation 59) and
the appropriate amine to give the titte compound as a white foam.

'H NMR (400MHz, CDsOD): & = 7.67-7.64 (2H, m), 7.41-7.39 (2H, d), 7.34-7.28
(4H, m), 7.24-7.21 (2H, m), 7.02-7.00 (1H, dd), 6.68-6.66 (1H, d), 5.26-5.21
(1H, q), 4.63-4.60 (1H, m), 4.60 (2H, s), 3.03-2.99 (1H, m), 2.91-2.86 (1H, dd),
2.83-2.78 (1H, dd), 2.74-2.70 (1H, dd), 2.69-2.63 (1H, dd), 1.57-1.55 (3H, d),
1.09-1.08 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 449, [M+Na]" 471, [M-H] 447.
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Prepared according to the procedure used for exanple
49 using 3-[(2R)-2- ({(2R)-2-h yd roxy-2-[4-hyd roxy-3

w@ oodoaseynet hyl ) phenyl ] et hyl } ami no) pr opyl ] benzedTiB2003h00640

(Preparation 59) and the &ppropriate amne to give
the title conpound as a white foam 5 'H NVR (400MHz,
CD30D): 8 = 7.39-7.36 (11-1, m, 7.29-7.17 (6H m,

2- 7.0l (3H 71-6.69 (1H d), 4. 2H, 's), )
%.Fé&am.aé@'%:zf%ynﬂ;g 68. W5FQ7,SN,5-9@.%@H32'@§4§'1M3 Fgquires C

( , 1.10-1.08 (3H, d) ppm LRMS

?%%iiﬁg?gr §;§9m mz [ MHH + 461, [M:Na] + 483, [MH] -
459. CHN analysis : found C 71.65, H 7.12, N 6. 39;
C28H32N204+0.41 H2O requires C 10 71.87, H 7.07, N
5.99. Exanpl e 58:
N- (2, 3-di net hyl benzyl )-3-[(2R)-2-({(2R) - 2- hydroxy-2-[4
e 3= (hydr ogymet hyl ) photal 2i{2R)-2:hydroxy-2-(g-hydroxy-3
thyrdroxymeithyd)sh ennd] eth id }anisin of i piil)- W4 (3 4 ey progydbethzamide
according to the procedure used for exanple 49 using
3-[(2R)-2- ({(2R)-2-hyd roxy-2-[4-hyd roxy-3
(hydr oxymstgw ) phenyl ] et hyl } am no) pr opyl ] benzoi ¢ aci d
(Preparatiofp 59),and the appriQpriate amine to give

the ti ite jloam _1H NMR ( 400MHz,
CD30 ~G8- 7 ] Y, R 62 -
7.36 (2H, 20l 1 HH d), 7.14 1 (1 H

~0%6.99 (3HCR, &
(T1-1, [m), 4.61 (2H, s), 4.59 (2H, s), 3.04-2.99

(1%(3 q). 2.92-2.89 (11-1, dd), 2.83-2.79 (1 H, dd),

2. 702 71 (1 H, dd), 2.69-2.64 (1 H, dd), 2.30 (3H,

2.28 ] val.11-1.09 (3H, LR .

tlamefed asspidho Yoige pRiskicbra ied ot SR BlgstS uping 3-I(2R)2

-2hvErdNyvangl-yedrexy-3t ound C 70. 17, H 7.33, N 5.90;
(%%4N¥O4+8. 9%42%I reythui res C 70.24, H 7.54, N 5.85.

(hed rosiesby e nyfaihyBaoiuse Jpoomdlbengdc acid (Preparation 59) and
the appropriate amine to give the title compound as a white foam.

"H NMR (400MHz, CD;0D): 8 = 7.63-7.61 (1H, d), 7.59 (1H, s), 7.35-7.21 (7H,
m), 7.16-7.13 (1H, m), 7.03-7.01 (1H, dd), 6.69-6.67 (1H, d), 4.61 (3H, m),
3.42-3.39 (2H, t), 3.00-2.96 (1H, q), 2.91-2.86 (1H, dd), 2.81-2.76 (1H, dd),
2.74-2.61 (4H, m), 1.98-1.91 (2H, quin), 1.09-1.07 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 463, [M+Na]* 485, [M-H] 461.

§rs

326.68 (1 H, d), \4.83- 4.59

Example 57: 4-[(1R)-2-({(1R)-2-[3-(3,4-dihydroisoquinolin-2(1H)-
ylcarbonyl)phenyl]-1-methylethyl}amino)-1-hydroxyethyi]-2-
(hydroxymethyl)phenol

OH 0

0
HO 3

ZTI

CH

HO
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Exanpl e 59: N-(5, 6-di ethyl -2, 3-di hydro-1
Hinden-2-yl)-3-[(2R) -2-({(2R)-2- hydroxy-2-[4-hyd

WO 200§%/030287 PCT/IB2005/000640

(hydr oxynmet hyl ) phenyl ] et hyl92am no) pr opyl ] benzam de CH3

OHO HCH3 \ \ HHO G HO 5 Prepared according to

t he procedure used for exarrpl e 49 using 3-[(2R) - 2-
roxy-3

- 2- d
{(ZR) AR Ir"%%e gﬁﬂ“{%rﬁﬁ%’) BropYaMBln AGi usiagi 3+[(2R)-2-
g@ﬁf@-ﬁ?&f&@ §g‘) hg@t%x ijhe appropriate amne to give
rrp un

as'a white foam 1H NWMR (400MHz,

@Wyméihyl)ﬁhe&ﬁﬂ]étt@@a(ﬂncb—)pr@byl]bénﬁd:c(gmgs (P}epar?tlon 59) and

6 2T BRI IR 10N G fébe B ¢amppusq as & whia fgam. (1 1

i G 07 = ST o 7T 7 64, 71

2. 092 3H, 817), (ams GI@I)(1H2d§$?4 627(2H( k) Hl 6Qd® 552(2)#3112) Blod 12H, s),
g 690’9 $6 6% 81y 5512 BT 1400008 431 & prm.i 2

0 S 0 P 9

Ceiuanalysi€ : faand 2, 7H63, BT, 12\1 19.6239; @ngpﬂﬁ)ﬁ@ 41H20 reqmres C

Iﬁ;& éhf‘8’}°ﬁe§§§') 3-[ (2R) - 2- ({ (2R) - 2- hydr oxy- 2- [ 4- hyd

(hydr oxymet hyl ) phenyl ] et hyl } am no) propyl ] benzam de OH
OH NCHI \ HI \ fy, HOs d 20 HO
Example 58: N-(2,3-dimethylbenzyl)-3-[(2R)-2-({(2R)-2-hydroxy-2-[4-

hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]benzamide

™o 0 CH,
N CH
N
CH H
HO 3
HO

Prepared according to the procedure used for example 49 using 3-[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyllbenzoic acid (Preparation 59) and
the appropriate amine to give the title compound as a white foam.

'H NMR (4OOMHz,\CD30D): 8 =7.68-7.66 (1H, d), 7.64 (1H, s), 7.36-7.28 (2H,
m), 7.21 (1H, d), 7.14-7.12 (1H, d), 7.08-6.99 (3H, m), 6.68-6.68 (1H, d), 4.63-
4.59 (1H, m), 4.61 (2H, s), 4.59 (2H, s), 3.04-2.99 (1H, q), 2.92-2.89 (1H, dd),
2.83-2.79 (1H, dd), 2.75-2.71 (1H, dd), 2.69-2.64 (1H, dd), 2.30 (3H, s), 2.28
(3H, s), 1.11-1.09 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 463, [M+Na]"* 485, [M-H] 461.

CHN analysis : found C 70.17, H 7.33, N 5.90; C2sH34N,04+0.90H,0 requires C
70.24, H7.54, N 5.85.
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WO 2005/ 090287 PCT/ | B2005/ 000640 94 To a sol ution of
3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

w@ boodiogoegTret hyl ) phenyl ] et hyl } ami no) pr opyl | benzed /iE005000640

(Preparation 59) (120ng, ©327mmol) in DMF (3m) was
added triethylam ne (1111, 0.79mol),
4- chl orobenzyl am ne (391, 0.32mmol), and HBTU (110ny,

. 29 I I d
R S M A IR AL I P
fied by fl h I
nggm%ﬁ?ggaréwdue purified by flash col um

hy on silica gel eluting with
(Hiychrozymethyl jptee mp]ethypldamino) propyilbengadide 0. 7
changing to 90:10:1, by volune) to give the t|tIe
conpound as a white foam (97np).
CD30D): 5 = 7.70-7.68 (1 H, d), 7.66 (14

738730(<‘§|1=|l m, 7.23 (1 H _d), 3 (1 H,
dd), 6.70-6] 68 H, .67-9.64 (T N, dfff, A 62
(2H, : 3.15-3.07 ( 00CH,86

67 (1 H, dd),

(2H, 5.7
1. d) (eI ettrospray) : mz
L [ MeNa H- 467. 15 Exanple 61:

ymet hyl ) phenyl ] et hyI }am no) pr opyl ] - N- phenyl benz
am OHO/ H \ N\ N\ / CHI / H Y HO HO 3

e e
(&) BRydreky2H M ethadrgky-84 hyl } ami no) propyl ] benzoi ¢ acid
%Pre aratl n 59) and_ the approgrlate am ne to give

(hydraxymeth )@ﬁlﬁa Hethydamingiprapyfleenzoic acid (Preparation 59) and

the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CDsOD): 6 = 7.65-7.63 (1H, d), 7.61 (1H, s), 7.34-7.26 (2H,
m), 7.21 (1H, s), 7.03-7.01 (1H, m), 7.01 (2H, s), 6.69-6.67 (1H, d), 4.81-4.77
(1H, dd), 4.63-4.60 (1H, m), 4.61 (2H, s), 3.31-3.26 (2H, dd), 3.03-2.99 (1H, q),
2.97-2.92 (2H, dd), 2.92-2.87 (1H, dd), 2.83-2.78 (1H, dd), 2.75-2.71 (1H, dd),
2.68-2.61 (5H, m), 1.22-1.18 (6H, t), 1.10-1.09 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 517, [M+Na]* 539, [M-H] 515.

CHN analysis : found C 72.58, H 7.80, N 5.34; C32H4N204+0.7H,0 requires C
72.62,H7.88, N 5.29.

Example 60: N-(4-chlorobenzyl)-3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyljbenzamide

OH
H O
N

CH

HO



1H NVR (400MHz, CD3QD): 5 = 7.77-7.74 (2H, m,
7.69-7.67 (2H, d), 7.41-7.33 (4H, m, 7.22 (1 H, d),

WO 20080%0282 (1 H, t), 7.05-7.03 (1 H, dd), 6. 70rGr/BR0¢51000640
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H d), 25 4.66-4.61 (1 H, %), 4.62 (2H, s), 3.09-3.04
(1 H m, 2.96-2.84 (2H, m, 2.79-2.69 (2H, m,
1.14-1.12 (3H, d) ppm LRI\/IS (eI ectrospray) : m z

M 421, Vi-Na 443, 419 WO 2005/ 0902
orl | 82005 BOLHEN o6 OEN. andiliRR - PRIdE e 344-hydroxy-3-

il ARSI, o el 50

(rmmgoow)maowh]am[ ((3&R) was(4ddR) trithyidnine (2140 579mmo|)
hydr ox hydr oxynet hy phenyl ] et h | } am no) pr opyl ] ben
4zahlom %@PIZY}GTWDEN( 9 0Gdmmpol), angid! ‘GQNMmgmmgapaobmnd the

ARA 9B Sl 3 SO iIS5T ke, 5 TEbGuS R Bvent was
(drmoved yimeadyd hnb Qnylréﬁabylphaﬂba DyPRSH EdIBRRZHremidfibgraphy on

(Preparatlon 59) and the ap ropriate amine,
siigat igelit elwgngi Mithdi dishloreme ethanekfd0 : agomonia (93707

PR SO Lo, ST il s e on
: —787785(2H d, 7.71-7.69 (1H, d), 7.67

(1H i5s 7.53-7.50 (2 +7?739732(2Hn@
H NMR1(490Mbz, GDgBDY. H3 HO 68dJH. @), 7066 ¢1t83s), ¥138-7.30 (6H,

%’hflf&}#‘eﬁ% prt7bs (b g8 Fab% ke e g oha0 BHygen a2

(214, 4), 4BH (2H,. H23A1 8. 0(71(J4+!1 mfda .002. 8’@(244 6%)(28212 78 (1H dd),
ppm LRMS (el ectrospray)
M)a_@_fﬂgﬂkﬂ dpMﬂmé@ﬂ %@H{Mnn]m 512. 20 CHN anal ysi s :

S oy b SRS

Example 61: 3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]-N-phenylbenzamide

OH
: O
N
\‘/\Q)k”
HO CH,§

Prepared according to the procedure used for example 60 using 34[(2R)-2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyllbenzoic acid (Preparation 59) and
the appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CD3OD): 6 = 7.77-7.74 (2H, m), 7.69-7.67 (2H, d), 7.41-7.33
(4H, m), 7.22 (1H, d), 7.16-7.12 (1H, t), 7.05-7.03 (1H, dd), 6.70-6.68 (1H, d),
4.66-4.61 (1H, m), 4.62 (2H, s), 3.09-3.04 (1H, m), 2.96-2.84 (2H, m), 2.79-2.69
(2H, m), 1.14-1.12 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 421, [M+Na]" 443, [M-H] 419



Exanpl e 63
N-[ 2- ( 3- Fl uorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4

WO boodogoey? 3- 25 PCT/IB2005/000640
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(hydr oxymet hyl ) phenyl ] et hyl9% am no) - 2- net hyl pr opyl ] benz

am de WD 2005/ 090287 PCT/1B2005/ 000640 96 F OH O N\

H Fi3C CH3 ~ HO HO

Schfs %Ea%g)s 2fchinkeet eﬁ@tsy H 8o N8l 481 EYHLING,+8:d6E1C1,+0.95
droxy- dr oxyl met )
pH@ybﬂmrrég/C}ﬁinQQl.d)iﬁ%BmNI@ﬂQ)ropyl] N-[ 2- (3-fl uor ophen

yl )et hyl ] benzam de (preparation 157), (343ny,

0. 58mmol ) and amoni um fluoride (213ng, 5 5.76mmol) in
"Eka e 622N @gﬁi—ﬂﬂ%ﬁlf&?ﬂ}%n&?f}% 5@l grﬁgsg\ﬁ) 2 droxy-2-14-

ten‘p ature for 4 ours. THe sol vént
vhwmmm-(h}'dqumemwl)pmmathyﬂ}mlng)pmpyl]benzamlde
chromat ography on silica gel, eluting with

di chl or onet hane: net hanol : 0. 88 amoni a, 100:0:0 to
90:10: 1. Thepgppropriate fractons wer e concentrated
in vacuo and|the jesi due was azgotroped (x2) in 10

ol i d.was then

re-cr Wit wat & any d under
vacuu afford thg A4 y| pal e

yREQ Owrystals in oyi ek&;, 1l44ny. ' §QpN:$
CD30D) %: 7.63 (2H, m 7.38-7.23 (4H, m, 7 13 C1H?
m, H6.5(1 H nm, 7.00 (1 H m, 6.92 (1 H n, 6.85

(1 F~d), 4.65 (3H, m, 3.59 (2H, 15 m), 2.96-2.84

(ool ity 8, e ol By G e

f(@ZR)vQ-hgdmyﬂeMnHysdrou?-&-he general formul a shown
r met hod .t

JoudidEiedloreni sy Baitobiory 1B RaGibpRei: (Rieparation 59) and
ﬁt]h)%[ L%%ﬂgo%tgr 'ai\lglnéndsé‘m&‘ﬂlr#ﬁ“ Witk O i HororihaRaC tth&fhanol:880
ammonia (85:15:2, by volume) as eluent to give the title compound as a white
foam.

'H NMR (400MHz, CD3OD): & = 7.87-7.85 (2H, d), 7.71-7.69 (1H, d), 7.67 (1H,
s), 7.53-7.50 (2H, d), 7.39-7.32 (2H, m), 7.23 (1H, d), 7.05-7.03 (1H, dd), 6.70-
6.68 (1H, d), 4.67-4.65 (1H, m), 4.65 (2H, s), 4.62 (2H, s), 3.14-3.07 (1H, m),
2.97-2.92 (1H, dd), 2.91-2.86 (1H, dd), 2.82-2.78 (1H, dd), 2.72-2.67 (1H, dd),
1.13-1.12 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 514, [M+Na]" 536, [M-H] 512.

CHN analysis : found C 56.26, H 6.01, N 7.45; C2sH31N306S+2.1H,0 requires C
56.63, H 6.43, N 7.62.

Example 63
N-[2-(3-Fluorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]lbenzamide



to 40C until thin layer chromatography analysis
indicated that all of the starting materials had been

wa@onsooedr 25 WO 2005/ 090287 PCT/ |1 B2005/ 00064 0rC O 1B20b$/000640
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NQ- H3CC,H3 HOHO Nos Q Data Yield 64 1H NMR
(400MHz, CD30D) 8: 7.78 N 7.71 (2H, m) 7.40-7.31 (3H,
, 7.15 (1 H m, 6.76 (1 H m, 4.70-4.64 (3H m,
3.62-3.50 (2H, n), 3.01- 2.94 (2H, m, 2.7-2.63 (4H,
m, 2.59-2.46 (4H, m), 1.78-1.65 (4H, m) 1.13 (3H,

s), 1.01 (354 s) ppm LRVS ARGl mz 456 + 65 C
1H NMR (400 I,CIBCD) 6: 7.65{81% (2H, (.37-7.29
(5H,C ) A Pa 4.70-4.63

. Q) 67 = )

3. 3 (2H” m),” 2.96-2.69
1.10 (3§g s (3H s) ppm LRVS APCI
¥ [MH + 66 N H NV(400MHz, CD30D) 8: 7.64 35%
(m 2H)|, 7.40-7.30 (3H, n), 7.19 7.05 (5H, m), 6.75 (1
H @7 4.65 (3H, n), 3.42 (2H, n), 2.69-3.10 (9H,
m, 1.14 (3H, s), 1.05 (3H, s)
3-[2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-(hydroxylmethyl)

phenyllethyl}Jamino)-2-methylpropyl]-N-[2-(3-fluorophenyl)ethyllbenzamide
(preparation 157), (343mg, 0.58mmol) and ammonium fluoride (213mg,
576mmol) in methanol (12mL) and water (2mL) were stired at room
temperature for 42 hours. The solvent was removed 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. The appropriate
fractions were concentrated in vacuo and the residue was azeotroped (x2) in
ethanol to give a white solid. This solid was then re-crystallised with
ethanol/water and dried under vacuum to afford the title compound as very pale
yellow crystals in 52% yield, 144mg. |

'H NMR (400MHz, CD;0D) &: 7.63 (2H, m) 7.38-7.23 (4H, m), 7.13 (1H, m),
7.05 (1H, m), 7.00 (1H, m), 6.91 (1H, m), 6.85 (1H, d), 4.65 (3H, m), 3.59 (2H,
m), 2.96-2.84 (2H, m), 2.78-2.68 (2H, m), 1.10 (3H, s), 1.04 (3H, s) ppm;

LRMS ESI m/z 481 [M+H]"

Examples 64 to 78

The following compounds, of the general formula shown below were prepared
by a similar method to that described for example 63, using the appropriate
starting material and ammonium fluoride. The reaction mixtures were warmed
to 40°C until thin layer chromatography analysis indicated that all of the starting
materials had been consumed.



ppm LRVS APCI nfz 489 [ M+H + WD 2005/ 090287
PCT/ 1 B2005/ 000640 98 67 O H NVR (400MHz, CD30D) 8:
WO 2004/0828% i | NH (2H, m), 7.66-7.59 (2H, m,PTr/Bi2008/000640
7.25 (5H, m, 7.13 (1 H np7 6.75 (1 H d), 4.65 (3H,
m, 3.62 (2H, m, CH3 3.32 (2H, m, 3.00-2.68 (6H,
m, 1.59 (2H m, 1.39 (2H, m, 1.12 (3H s), 1.04
(3H, s), O. 3H APCI nmlz 562 [ M+H] + 68
: 8- 34% 7.56 (2H, m,
{H, ), 4.86-4.74 (3H,
: m, (2|—|an N 2.68-2.95
(4H, 1.12 (B s¢ (3H, s) ppm LRVS APCI m z
C , CD30D) 8: 7.66 69%
.34 (3H, m, 7.13 (1 H m, 6.74 (1 H, d),
g_;o H, d), 4.65 (2H, s), 3.42-3.34 (2H, m,
2.87-2.97 (2H, m, 2.70-2.77 (2H, m, 1.80-1.59 (5H,
m, 1.47 (2H, q), 1.15-1.30 (4H, m, 1.12 (3H s),
1.05 (3H, s), 1.00- 0.90 (2H, m ppm LRVS ESI nfz 469
[ MPH + 70 1H NMR (400MHz, CD30D) 8: 7.67 89%

No. | Qq Data Yield
64 O 'H NMR (400MHz, CD30D) &: 7.78-
N 7.71 (2H, m) 7.40-7.31 (3H, m), 7.15
NN ( ) ( )
l (1H, m), 6.76 (1H, m), 4.70-4.64

(3H, m), 3.62-3.50 (2H, m), 3.01-
2.94 (2H, m), 2.76-2.63 (4H, m),
2.59-2.46 (4H, m), 1.78-1.65 (4H,
m), 1.13 (3H, s), 1.01 (3H, s) ppm;
LRMS APCI m/z 456 [M+H]"

65 Cl '"H NMR (400MHz, CD30OD) 5: 7.65 | 81%
(2H, m) 7.37-7.29 (5H, m), 7.21-7.11
(2H, m), 6.77 (1H, m), 4.70-4.63
Cl (3H, m), 3.66 (2H, m), 3.30 (2H, m),
2.96-2.69 (4H, m), 1.10 (3H, s), 1.05
(3H, s) ppm; LRMS APCI m/z 531
[M+H]*

-z

66 'H NMR (400MHz, CD;0D) 5: 7.64 | 35%
(m, 2H), 7.40-7.30 (3H, m), 7.19-
7.05 (5H, m), 6.75 (1H, m), 4.65
(3H, m), 3.42 (2H, m), 2.69-3.10
(9H, m), 1.14 (3H, s), 1.05 (3H, s)

ppm
LRMS APCI m/z 489 [M+H[*

-~




(2H, ), 7.39-7.32 (3H, m, 7.26 \ / 7.12 (6H m,

6.75 (1 H d), 4.68-4.63 (3H, t), 3.43-3.38 (2H m,
WQ@20802288 (2H, m), 2.76-2.64 (4H n), 1.97- BCBEBAEA00640
m, 1.12 (3H, s), 1.05 (3H9 s) ppm LRVS APCl niz 477
[ MFH + WO 2005/ 090287 PCT/ | B2005/ 000640 99 71 N - H
NMR (400MHz, CDB0D) 6: 7.64 72% \ / (2H, m,

9

.860'(113 HNW%?’QW#@MDW 7744 31%
CDQB%H D 700 ) R A NS

(3H, 257(&5 M2, 7.48, (1H,26a)7. 6F5(|1

3.58(3.53 (2H, t).c. 23438?"54‘{)%éﬁ%{%H’n?"bo?’%%@"tz'H)

nm, 2 71-2.69 (2H t), 23@”52% 31)012'-’683'(6H5)m)
1.06| (3H, s) ppm LRWVS [ESI
NVR (400MHz, CD30D) 6: 7.659462H, cmx 2H39n’§2H 7m)o 712c

3H,{m), 7.20 0 7.10(3H, O(1H,d (
2.75-?60 (3H, . 3.(80 (n@ﬁﬁ 95),(11-5'&()%.& 987 @H t)
M, B.00-2.80 (4H, n), 2.§m2.70 (2H, ), 1.95-

(3H M, 1.10 (3H, s) pam 74 N - H NVR (400Mz cosoo)

6 7l 75. 10% LRMS APCI m/z 562 [M+H]"
68 "H NMR (400MHz, CD;0D) &: 7.68- | 34%
Q 7.56 (2H, m), 7.40-7.07 (13H, brm),

6.74 (1H, m), 4.86-4.74 (3H, m),
3.70-3.58 (2H, m), 3.11 (2H, m),
2.68-2.95 (4H, m), 1.12 (3H, s), 1.06
(3H, s) ppm; LRMS APCI m/z 571
[M+H]"

(2H, m), 7.34 (3H, m), 7.13 (1H, m),
6.74 (1H, d), 4.67 (1H, d), 4.65 (2H,
s), 3.42-3.34 (2H, m), 2.87-2.97 (2H,
m), 2.70-2.77 (2H, m), 1.80-1.59
(5H, m), 1.47 (2H, q), 1.15-1.30 (4H,
m), 1.12 (3H, s), 1.05 (3H, s), 1.00-
0.90 (2H, m) ppm

LRMS ESI m/z 469 [M+H]"

69 /\/O "H NMR (400MHz, CD3;OD) &: 7.66 | 69%

70 | N 'H NMR (400MHz, CD;0D) &: 7.67 | 89%
L\_@ (2H, m), 7.39-7.32 (3H, m), 7.26-

7.12 (6H, m), 6.75 (1H, d), 4.68-4.63
(3H, t), 3.43-3.38 (2H, m), 2.98-2.88
(2H, m), 2.76-2.64 (4H, m), 1.97-

1.89 (2H, m), 1.12 (3H, s), 1.05 (3H,
s) ppm; LRMS APCI m/z 477 [M+H]"




7.65 (2H, m, 7.40-7.10 (6H, m, 0 6.80-6.70 (3H, M,
4.70-4.60 (3H H3C m, 3.67 (3H, s), 3.60-3.50 (2H,
WoR00s/030280- 2. 70 (6H, brm, 1.15 (3H, s), 1. 05P¢BH206)000640

ppm LRVB APCI 493
PCT/ | B2005/ 000640 100 75 N -
7.67- 5% \ / 7.60 (2H, m), 7.40-7.25 (3H, m,

[ MiH] 99WD 2005/ 090287
H NMR (400MHz, CD3OD) 8:
0

Z 2907 10 (2Ll A £~ oN £ 7N (AL LR C [
1 70f B50, (3H/ M\ 4. 00- B BANMRo [400NHZ3CRIOD)sE T84 [ 72%
?)6H D 96|_opm' (o . ;l)@ﬁ)[ M%S}éﬂ(.ﬁ (9H )" 6.780
(400VHz, CD30D) 8: 7.70-|[1H,.®) 4(&F(3K) mj), 3BO7(2H, m;%h
?)3’H, %?021.71(1)?4.(83’ ?)ZH %?99 %Séo(‘gﬁsdn)(n}-ﬁerﬁ% ]
gj ?Ol(iéH'(sl:l)’s)z' 18p§n2HLR'I\%’ sl éggoa? (3t %9## N [H
NVR (4005/H§o S:DsoD)n 8 7 BBN&»@QIM;@& [IWH-:B]G 7 2? L
®. ' A %&‘“{BMOWHZ fol oL 748 [ 16%
i N B R e
7.25 (2H, m), 7.26-7.19 (1H, m),
T 6.76 (1H, d), 4.69-4.64 (3H, m),
cl 3.58-3.53 (2H, 1), 3.23-3.18 (2H, m),
3.00-2.80 (2H, m), 2.71-2.69 (2H, 1),
2.47 (3H, s), 1.12 (3H, s), 1.06 (3H,
s) ppm; LRMS ESI m/z 545 [M+H]"
73 CH, 'H NMR (400MHz, CD;0D) &: 7.61 | 48%
© (2H, m), 7.40-7.30 (3H, m), 7.20-
T 7.10 (3H, m), 6.90 (1H, d), 6.77 (1H;
d), 4.75-4.60 (3H, m), 3.80 (3H, s),
Cl 3.60-3.50 (2H, m), 3.00-2.80 (4H,
m), 2.80-2.70 (2H, m), 1.95-1.15
(3H, m), 1.10 (3H, s) ppm
74 N 'H NMR (400MHz, CD;0D) &: 7.75- | 10%
l 7.65 (2H, m), 7.40-7.10 (6H, m),
o 6.80-6.70 (3H, m), 4.70-4.60 (3H,
Hac/ m), 3.67 (3H, s), 3.60-3.50 (2H, m),
3.00-2.70 (6H, brm), 1.15 (3H, s),
1.05 (3H, s) ppm; LRMS APCI 493
[M+H]*




1.84-1.76 (44, m, 1.09 (3H, s), 1.03 (3H m ppm
LRV APCI niz 590 [ M+H + WD 2005/ 090287

wEebshB2005/ 000640 101 78 H NVR (400MHz, CD3QE)T/B32005/000640
7.65- 56% 7.61 (2H, m 7.8M-7.30 (3H, m, j o i
7.18-7.12 (2H, m, 6.81-6.72 (4H, n), 4.68-4.64 (3H,
nr),396(2H nr),364354(2Hnr)296285(4HN

B T Wﬁ(@ﬂbwsl"’%oﬁhw 5%
pur ] A T B

72: Purified by colpm cn?xﬁ@a’togrem-lhy mﬁlﬁ@Ofﬁd?(DS(@H,r
silica cartridge,/eluti

di ch| or onet ha&ét hanol ng‘)%‘{ 2%@9 a(3H.odmp ¢90-3.90

90:1D:1 5 Exanpl e 75: Puridy egh)bys 6913u6% (oH .
chr oprat ogr aphy using a 4p edlﬁgep( ? s??i(ca’ m). 2.96
cartfidge, eluting wth, a:ﬁﬂhl(@ﬂon'e),haw-ﬂ@ﬁh(iﬂdj '), 88

anmoni a, 100:0:0 to 90:10:,1, | Lowed by e

acet gt e: net hanol : 0. 88 arr"rg@i%)'1 BQ(féﬁ "% Q%’"BEHK@ APCI
Exanpl e 78: Crude conpoungp j*urt her purified by
tritr atl on with diethyl| ether” 10 Exanple 79

N—r

5 [ 2+ "H NMR (400MHz, CD3;0D) 6: 7.70-
orepneny) e ) 3l (20 SO
(hydr oxymet hyl) pheny! ] et hy phami @0 Rk e bBIeoRY | (she 2

m), 4.654.60 (3H, m), 4.10-4.00
(2H, m), 3.60-3.50 (2H, m), 3.00-
2.80 (12H, m), 2.10 (2H, m), 1.95
(4H, m), 1.20 (3H, s), 1.17 (3H, s)

ppm; LRMS APCI m/z 590 [M+H]"

77 T_\_Q 'H NMR (400MHz, CDsOD) &: 7.62 | 62%
(2H, m), 7.36-7.29 (3H, m) 7.18-7.11

o (3H, m), 6.90 (1H, m), 6.84 (1H, m),
\_\_NG 6.74 (1H, m), 4.66-4.62 (3H, m),

4.05-3.97(2H, m), 3.61-3.57 (2H, m),
2.95-2.83 (4H, m), 2.65-2.76 (4H,
m), 2.60 (4H, m), 2.04-1.92 (2H, m),
1.84-1.76 (4H, m), 1.09 (3H, s), 1.03 |
(3H, m) ppm; LRMS APCI m/z 590
[M+H]"




H3C H3 e HOCH3 CI HO 15 The title conpound was
prepared from3-[2-({(2R)-2-{[tert-

whodoglogadsret hyl ) si |l yl ] oxy}-2-[4-hyd PCT/IB2005/000640

5

10

15

roxy- 3- (hydr oxynet hyl ) phen#i1] et hyl } am no) - 2-
met hyl propyl ] - N-[ 2- (4-chl or ophenyl ) et hyl ] - N- et hyl benza
m de (preparation 110), wusing a simlar nmethod to

e e Sl g A T KR 6 | 56%

cosom) 7,20 710 (BH m) | Ree7 iy 3BT (@il o)
H m, |3.16 (1 H, ‘,53.'917 286’91269% )., 61812§7_22(6H
1. 074101 (9H, 2xm\ppm

Exanpl e 80(2 {3-[2-( (2R) %ﬁﬁ;ﬂd%%*’ m),
roxy-3- (hyd roxynetfiyl) rrBeMJ3154 2H, m), 296-285 (4H,
et hyl|{}am no) - 2- et h ,&}'rop ; phen 3 pyrrolldln

yl prapyl ) acet ani de N2\7 2456 i s 3.00-143

HO The titl d r epar
D3 5- ({(20) o Lot . 3P o 9%4-198 (4H, m), 1.10

Ibut ¥| (d: ]rret Ey: ;)lsi lyl %o>2<y} -(3H[ 4),Hyo’ (B8HY,-sJ-ppny AL RMBESH)
en et am no) -
rr)eltoh I >|c/>ropyl ]yphenyl }- N (3 ’B&er?QQ MR 1- y propyl ) acet am

ERaiB eeeéfggmgsHﬁawasfv Pgaﬂféed Bg&rgudrra;f@h Wit a‘étr;yré er.

of—exanpt € & e 1'es wa puri

ngamb 72:hiRunifidgbppbyluem BitnbmaedgraphayTi mngl bncasco® silica
| uti n{q wi th di.chl oronet hane: net hanol
Iaidhel neliting sty AichRE RS hEne N eANAAL 88 arynanian. 100:0 to

548orpie! d. 1H NVR (400MHz, CD30D) 7.70-7.64 (2H, ),
740730(3Hn)713(1Hn)
Example 75: Purified by column chromatography using a 4g RedISep silica

cartridge, eluting with, dichloromethane:methanol:0.88 ammonia, 100:0:0 to
90:10:1, followed by ethyl acetate:methanol:0.88 ammonia, 100:0:0 to 80:20:2
Example 78: Crude compound was further purified by trituration with diethyl
ether

Example 79
N-[2-(4-Chlorophenyl)ethyl]-N-ethyl-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)-2-methylpropyl]benzamide

OH 0
H
N
N
NS Raa ol
HO CH, N
HO

The  title compound was prepared  from 3-[2-({(2R)-2-{[tert-
butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyi]ethyl}amino)-2-
methylpropyl]-N-[2-(4-chlorophenyl)ethyl]-N-ethylbenzamide (preparation 110),
using a similar method to example 33, as a colourless solid in 61% yield.



6.75 (m 1H), 4.69-4.64 (3H m, 3.42 (2H, m,

3.00-2.90 (2H, m, 2.77-2.64 (2H, m, 2.60-2.50 (6H,
wopeoshoR87 1. 75 (6H, m, 1.12 (3H, s), 1.03 (s, PGHB20@@M00640

LRVE APCI niz 470 [ MtH] + 2002Exanpl e 81

N- (Cycl oheptyl net hyl )-2-{3-[2-({(2R) - 2- hydroxy-2-[ 4- hy

dr oxy- 3- (hydroxynet hyl ) phenyl ] et hyl } am no) - 2- net hyl

AR 48 ST 475 0, 4

"(@H Th)e 3t71t H cmr;rp@emqm’am)psmaﬁw rh), @16 (1H, m), 3.01-2.69 (6H,

.y %811 h1y67~§|${/(9]lﬂ>x%)<}n)2pqm hRMSOAR G iz, 2RI L Ty
I ) phenyl ] et hyl } am no) - 2-
met hyl propyl ] phenyl } - N-(cycl oheptyl net hyl ) acet am de
5 (Ej’(aﬁP|@soon 151), using 5 a simlar nmethod to that of
exa e 33 as a white foamin 69%yield. 1H NWVR
(M@Md{&@b@dnydr@xyﬂ-{a%-hydroxy-m(hydrcwmgthyl)pJ)enyI]

f%l)(l}%ﬂ%oi#!jmg%ﬁlpf%ﬁfb&(e ygi QF @epy(ﬁgflgw ? ropyl)a@e‘tamlde

3.02-2.93 (&1 m, 1.72-1.36 (L0H m, 1.28 (6H m,

ERl mz 483 [n’:»-j>+ 10
H
Yo gxy~2- | B~hydr oxy- 3-

m no) - 2- met hyl pr opyl ] phen

The title compound was prepared from  2-{3-[2-({(2R)-2-{[tert-
10 butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}-N—(B-byrrolidin-1-ylprbpyl)acetamide (preparation  109),
using a similar method to that of example 33. The crude residue was further
purified by column chromatography on Biotage® amino silica gel, el_uting with
dichloromethane:methanol, 80:20, to afford the title compound as a colourless
15 gum in 54% vyield.
'H NMR (400MHz, CD30D) 7.70-7.64 (2H, m), 7.40-7.30 (3H, m), 7.13 (1H, m),
6.75 (m, 1H), 4.69-4.64 (3H, m), 3.42 (2H, m), 3.00-2.90 (2H, m), 2.77-2.64
(2H, m), 2.60-2.50 (6H, m), 1.88-1.75 (6H, m), 1.12 (3H, s), 1.03 (s, 3H) ppm;
LRMS APCI m/z 470 [M+H]"
20
Example 81
N-(Cycloheptylmethyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetamide



HBC CH3 I / O-, f HOHO 15 The title conpound was
prepared from N 1-adamantyl -2-{3-[2-({(2R)-2-{[tert-

whodoglogadsmret hyl ) si | yl ] oxy} - 2-[ 4- hydr oxy- 3- ( hydPCT/IB2005/000640

10

15

20

roxynmet hyl ) phenyl ] et hyl } ani3no) - 2-

met hyl propyl ] phenyl } acet am de (preparati on 152), using
a nethod simlar to that of exanple 33, as a white
ield. "H NWR (400MHz, CD3QOD) 8:
7.19-7.12 ( 702(1 H, dd) .78 (1 H d), 20
4. 65 ) . 2.9 m, 2.82 (1 H,
.64 (6H, m, 1.05

N-Benzy -2-{3-[2-({(2R) - 2 hyd r oxy- 0
|rog)é ] et hyl }am no) - 2- met hyl pr opyl ] pt ‘-« N-rret hyl ace
ouHH mscom%gl}de? fcw:/ragm pl)re/pared from l{?—[é ({I&ﬁ)Z {[tert-
Tl (%‘1: m){ﬁwgo& Q([Z@yg?o){g{rﬁ Xﬁ%drg%r)lgethgl)Fnegyl]ethyl}ammo) -2-
%Nblrﬁwmbhéyi}rv\] ézyngahpamlme)hyl)acetamlde (preparation 151), using

%‘é%p* e oo ROPRY phRadiEleds 38 BBl fodRis 83{‘5%?4“
Cbii NmRe?t@owmz dclbgoﬁg%’e yied @1H1H1) d fﬂ@H'\@}Z 7. W (4H, m),
ﬁoQQ 714, &), 4. %4@&(% m’m om)(2H1’rﬂ)L 3(5H(2h=h) dpis 8L’ﬂNB(2H m),

v gt 7221 28 BB 0 o R BBl b 104,07 35 ) o

1 RMS ESI m/z 483 [M+H]

(hydroxynet hyl ) phenyl ] et hyl } ami no) - 2- et hyl pr opyl ] benz
amde OHOH NH

Example 82

N-1-Adamantyl-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetémide
OH

The title compound was prepared from N-1-adamantyl-2-{3-[2-({(2R)-2-{[tert-
butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyljethyl}amino)-2-
methylpropyllphenyl}acetamide (preparation 152), using a method similar to
that of example 33, as a white foam in 41% yield.

'H NMR (400MHz, CD30D) &: 7.19-7.12 (5H, m), 7.02 (1H, dd), 6.78 (1H, d),
4.65 (3H, m), 3.40 (2H, d), 2.97 (1H, m), 2.82 (1H, m), 2.78 (2H, dd), 2.03 (9H,
m), 1.64 (6H, m), 1.05 (6H, dd) ppm; LRMS ESI m/z 507 [M+H]"

H
N N

HO 3 O

HO



N 3CCH3 HO 9 F F 15 HO Sol utions of
3-{2-[(2R)-2-(tert-butyl di net hyl sil anyl oxy) -2-(4-hydro

WO 2003400261 OXY PCT/IB2005/000640
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15

20

met hyl - phenyl') et hyl ani no] - ®4met hyl propyl } benzoi c acid

(preparation 37) (90ng, 0.19mmmol) in

N, N-di met hyl acetam de (1 nL) and O (1

Ebenzot azol -1-yl)- N,N,M Mtetranet hyl uroni um
phosphate (61 mg, 0.16mmol) in N, N 20

TR 2 B2 o 2 - A PRy dfdmictRy
whenyiJethplyamires p2imetHylpropyl]lpheny1}-Nsmiethylgcetantidec
was stirred for 72 hours at roomtenperature The

sol vent was gienoved in vacuo and t res e was
partitioned Jbet ween di chl or onet hane [( 4nL
0 | ~

The m Xt ure was

000464
3 ( .
I ered Hif¥ oug}Hs ar ation tube and the

conténtrated in vacuo. Amoni um
fluoride (70nmy, 1.9nmol) was added to a suspension of
t heypesidue in nethanol (2nL) and water (1 nL) and the
m xture 5 was stirred at roomtenperature for 72

e stitld heompaehidoNwES X tpteareds frdran N%hﬁﬂm ({RA(2R)-2-{[tert-

vacuo and the residue was purified by col

dnitdeimedtyhstylloxyir2sdtivsiogeB- (h}éfﬂr@Kym@tfwl)phenyl]ethyl}ammo) 2-

ey B O ANE N e e ol T BhBeatD Pok: hing (g, simitr

ahdthod tb kxainple SSCQW&M&S sW%uwmb/siyue{’cﬁrrg 10 1H
NMR (400MHz, CD3QD) 8: 7.63 (2H, m), 7.40-7.30 (3H,

nfl, NMR $4QONHZ 1§ DO )1t z 18Kl 1) m)7 60 (124, mm4 66.(36, m), 3.80

(A op 38 (R imigh o @?;&2@%@5&%@\%&% VA ok HY

[ MiH + Exanples 85 to 91 15 The foll ow ng conmpounds,
of the general fornula shown bel ow were prepared by a
&ixample 8kt hod to that described for exanple 84, using

W24 -FARroPhERSethyl]-3-12-({(2R)-2-hydroxy-2-{4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide

OH O
H
N

H
N
H,C  CH \/\©\
HO
F

HO

Solutions of 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxy
methyl-phenyl)ethylamino]-2-methylpropyl}benzoic acid (preparation 37) (90mg,
0.19mmol) in N,N-dimethylacetamide (1mL) and O-(1H-benzotriazol-1-yl)-
N,N,N',N -tetramethyluronium hexafluorophosphate (61mg, 0.16mmol) in N,N-
dimethylacetamide (0.5mL) were added to a solution of 4-fluorophenethylamine
(33mg, 0.19mmol) in N,N-dimethylacetamide (0.5mL). The resulting mixture
was stirred for 72 hours at room temperature. The solvent was removed in

vacuo and the residue was partitioned between dichloromethane (4mL) and



but yl di met hyl si | anyl oxy) - 2- (4- hydr oxy- 3- hydr oxynet hyl -
phenyl) ethyl am no]-2- nethyl propyl } benzoic acid

W@ poospanat i on 37) and the appropriate am ne stPCT/IBG02D0640

10

15

20

25

material. The am nes were #isther conmercially
avai | abl e or prepared as described in preparations
69-108 H OHO N QHOH3 CH3 HO 25 No. Q Data Yield

\(/\gag’gl\/lggoo%%g% %ﬁédﬁf ggf%%?égoﬁ*@%éﬁ?@H%%“mdure was then

7 figered 2Rrgugh mphaBeZZSe(pyratim) JtuBelandl the mlpanm @;Glution was

nfongeé'%ét@g,_{n vqﬁuo rggiogmgg fﬁ@qden&brrlg 11% v@s added to a

e g R 0N A

45% "3cu 7.

(34s sijrred at reomGtemBYatsE, fOrr)72 I@ou?rs G'hEZreQBﬁﬁn nm'yture was then

ggﬁ éﬁutrate /yg/af?léé\%%;ﬂeq)@id% E)gﬂ'lecﬂ)y co&mir(}) cbgq\atography

ﬁm wgé“é(% 88 Flugn WﬁmdchBP&nétlﬁ(éhe%éth%ﬂal 0. B8Hmnhid] 100:0:0 to

VHz, 0D) 8: 45%
91:9:1, followed by tnturatlon with dlethyl ether, to afford the title compound in

50% vyield, 45mg.

'H NMR (400MHz, CD30D) &: 7.63 (2H, m), 7.40-7.30 (3H, m), 7.23 (2H, m),
7.14 (1H, m), 7.00 (2H, m), 6.75 (1H, d), 4.65 (3H, m), 3.58 (2H, m), 2.98-2.64
(6H, m), 1.11 (3H, s), 1.05 (3H, s) ppm; LRMS APCI m/z 481 [M+H]"

Examples 85 to 91

The following compounds, of the general formula shown below were prepared
by a similar method to that described for example 84, using 3-{2-[(2R)-2-(tert-
butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyl-phenyl)  ethylamino}-2-
methylpropyl}benzoic acid (preparation 37) and the appropriate amine starting
material. The amines were either commercially available or prepared as
described in preparations 69-108

OH 0

ZT

H,C CH,
HO

HO

No. | Q@ Data Yield




7.63 (2H, m,
6.76 (1 H d),
W@ 4dds5/0m287 2. 78- 2. 66 ( 2H,

4.65 (3H,

7.39-7.27 (3H, m,
n,

m, 3.58 (2H, m,

2.59 (2H, q),

N 7.16-7.07 (5H, m,
2.96- 2.83
1. BOT/(bH5/000640

t), 1.11 (3H, s), 1.05 (3H6 s) ppm LRVE APCI nifz
491 [ MrH + 88 H NMR (400MHz, CD30D) 8: 22% 7.66-7.59
(3H m, 7.39- 7 29 (3H H3c N:)",~Nm, 7.15-7.08
§§8 g 99- ;} '83 H WR ;(?498’5"‘%06?@945?}5' 58%
i'P?:lg g b5/6033528’7 CT7/I3%2005/ 0006425
107 89 H NWR (400|\/Hz D)2 (2d5%), 7.6 (GlziH mh)? 06
o270 (6 6 b e o B 5 b i
s fianr 0rhoh o e SOOE TR SEEG s
8.00{7.90 (2H, m, 7.80-7)m). (29p-2H6 t‘rHsmn)z 100((@H
O: 1255 57 0.5 ab 198 Oy STt st e
m, 1.17 (3H, s), m/z 555 [M+H]"
86 'H NMR (400MHz, CDZOD) §&:[45%
HC O 7.63 (2H, m), 7.39-7.27 (3H, m),
\©\/\N 7.16-7.09 (3H, m), 6.84-6.72 (3H,
l m), 4.65 (3H, m), 3.99 (2H, q),
3.56 (2H, m), 2.96-2.80 (4H, m),
2.78-2.66 (2H, m), 1.35 (3H, 1),
1.10 (3H, s), 1.05 (3H, s) ppm;
LRMS APCI m/z 507 [M+H]"
87 ng/\@\/\ 'H NMR (400MHz, CD;OD) &: | 45%
7.63 (2H, m), 7.39-7.27 (3H, m),
N'|7.16-7.07 (5H, m), 6.76 (1H, d),
l 4.65 (3H, m), 3.58 (2H, m), 2.96-
2.83 (4H, m), 2.78-2.66 (2H, m),
2.59 (2H, q), 1.19 (3H, 1), 1.11 (3H,
s), 1.05 (3H, s) ppm; LRMS APCI
m/z 491 [M+H]*
88 N 'H NMR (400MHz, CDs;OD) &: | 22%
| P 7.66-7.59 (3H, m), 7.39-7.29 (3H,
HC™ N N m), 7.15-7.08 (3H, m), 6.75 (1H,
l d), 4.65 (3H, m), 3.70 (2H, t), 3.04
(2H, t), 2.99-2.83 (2H, m), 2.80-
2.68 (2H, m), 2.49 (3H, s), 1.10
(3H, s), 1.03 (3H, s) ppm; LRMS
APCI m/z 478 [M+H]"




1.07 (3H, s) ppm LRVS APCI mz 507 [MtH + 91 C H3 1H
NVR (400MHz, CD3OD) 8: 52% NCH3 7.80-7.60 (2H, m,

WO 26081090280 (6H, N m), 6.80-6.60 (3H, m, 5.00-BCBOB2005/000640
(3H, m, 4.60-4.40 (2H, m)1072.80- 3.00 (6H, m,
2.80-2.60 (4H, m, 1.15 (3H, s), 1.05 (3H, s) ppm
LRVMS APCI mz 492 [ MtH] + Upon addi ti on of ammoni um

P

oride, exanplLes:. 89, 90 and qi ne )
f%?T 18 hours. le 92 5 HENUR A GONRz. @[%bm 25%

N[ 2- ( 4- Et hox 3t hoxy phieny0) e2Hy hl); F-427(1Q 38%H; An)y

d 1 ,
3E ?)r%; J@oxyrret hyl ) phenyl ] et h@-lgpa@rimo@'ﬁ- fbt f‘lﬁ%r@'ﬁyl']‘bq
hzam ¢& WO 2005/@90287 PCT] égéogggog 64%G0.36% %Omj—l

N H H3C C4§ HO OCH3 HQ 1 Gt'i ohs of
3-{2-](2R)-2-(tent-butyl di|2.95-2.60 (6H, m), 1.15 (3H, s),

net hyl si | anyl oxy) - 2- (4- hydf - 3- hydr oxy

et hy| - phenyl ) et hyl ani no] - 2--%((%\']{36388{7{}@\4?04\@0&@/6
(preparation 37) (90ny, O.m‘ﬁgl,_ Hn

N. N- di net hyl acetam de (1 ni) and pC-l)l(l

F®enzotriazol -1-yl) 8 N, N ™, MRt (406Mbly| uCDYODY &: | 32%

hexaf | uor ophos 61 ng, O. 16mm|}_ti n N, N

di met hyl acet anjg ) MePB-488ddH anh 48007826t
4- et hoxy- 3- ¢t h ' 0. '
N N ety goerantde (MBI T oL Rl s SR0Ie T

was stfrred for
sol vent

2 hours at(1Hhon), 4P 3Htmi,e3.90HBH, s),
3.32 (3H, s), 2.80-3.00 (2H, m),
2.80-2.70 (2H, m), 1.17 (3H, s),
1.07 (3H, s) ppm; LRMS APCI m/z
507 [M+H]"

91 (‘3”3 'H NMR (400MHz, CD;0OD) &:|52%
N\CH 7.80-7.60 (2H, m), 7.40-7.10 (6H,
3
N\/©/ m), 6.80-6.60 (3H, m), 5.00-4.80
e

(3H, m), 4.60-4.40 (2H, m), 2.80-
3.00 (6H, m), 2.80-2.60 (4H, m),
1.15 (3H, s), 1.056 (3H, s) ppm;

LRMS APCI m/z 492 [M+H]"

Upon addition of ammonium fluoride, examples: 89, 90 and 91 were warmed at
50°C for 18 hours.

Example 92
5 N-[2-(4-Ethoxy-3-methoxyphenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide



was renmoved in vacuo and the residue was partitioned
bet ween 10 di chl oronet hane (4nlL) and saturated sodi um

whyasoges? car bonate solution (1 nli). The m XtPCEIBMES/000640
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then filtered through a ph#tise separation tube and the

organi c solution was concentrated in vacuo. The

resi due was di ssolved in dinethyl sul foxide (700L),

triethylam ng, trihydrofluoride{30L, 0.19mvl) was

added and the mixture was stirnpd at roomtenperature
MXHure was then

(40Q4¥, CD3CD) 5: 7.60-7.68 (2H, m, 7. 39-07.29 (3H,
m, T 13 (1H m, 6.85-6.81 (2H, m, 6 @8-6.72 (2H,

nm, 4.67-4.62 (3H m, 4.00 (2H, q), 3.75 20 (3H, s),

PSR g3 A1 g B gy 3y
Bty eheagl)etbylaninob2-Thethylpropylibemnzoienacid fprepasdtiannd’) (90mg,
2 8noetthau SRRy BbEL 1R Bkl o 4 3benzatriagol- 11

N[N (N tramet A dronlwﬁ )Heﬂaﬂuorophosphate (61m% 0. 16mmol) in N,N-
|rrethéIS|Ian on\t&z (4- hydr oxy- 3- hydr oxynet

) dimethylaaetan)ide mbblwemsadeb@i/ |t32050550006no of- -4 ethoxy-3-

0B P BE AR5, Brt SR RA G oPhesdlaciiioRo.omu).

WERE resulfed nhalrenakaltimed I3varh dHolues af rdirg It’éirhﬁéra”tﬁre The solvent
described 1 n preparations 69-108 OH O N Q C

omMas5 namaned @nDavacug elapd oBer resiue NVRS( 4pamt|pned between
%&eﬁ? {T;) G%cf %Wqé?e&fo%ﬁjrﬁ ﬁ?ydraz;%q ?%éon%e solution
3(16RL ). Ate nﬁﬁ]xture was then filtered through a phase separation tube and the
organic solution was concentrated in vacuo. The residue was dissolved in
dimethyisulfoxide (700uL), triethylamine trihydrofluoride (30uL, 0.19mmol) was
added and the mixture was stirred at room temperature for 72 hours. The
reaction mixture was then purified directly by HPLC using a Phenomenex Luna
C18 system, eluting with water/0.05% diethylamine:acetonitrile, 5:95 to 95:5, to
afford the title compound in 30% yield (30.9mg).
'H NMR (400MHz, CDs0D) §: 7.60-7.68 (2H, m), 7.39-7.29 (3H, m), 7.13 (1H,
m), 6.85-6.81 (2H, m), 6.78-6.72 (2H, m), 4.67-4.62 (3H, m), 4.00 (2H, q), 3.75
(3H, s), 3.58 (2H, m), 2.98-2.64 (6H, m), 1.37 (3H, t), 1.10 (3H, s), 1.03 (3H, s)
ppm; LCMS m/z 537.28 [M+H]"

Examples 93 to 112

The following compounds, of the general formula shown below were prepared
by a similar method to that described for example 92, using 3-{2-[(2R)-2-(tert-
butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyl-phenyl)  ethylamino]-2-



2.92 (4H, m, 2.75 (2H, m), 1.10 (3H s), 1.03 (3H,
s) ppm LRMB ESI nmiz 549 [ M+H + 94 F 1H NMR (400MHz,

wEBREDY0287 36% H3C 7.62 (2H, m, 7.35 (3H, mPCTIE2A005/000640

(2H, 1), 6.90 (2H, 1), 6.7M(11H, N n), 4.65 (3H ),
3.58 (2H, m), 2.90 (3H, m 270(3H m, 2.20 (3H,
s) 1.10 (3H, s), 1.03 (3H, s) ppm LRVB APCI nfz 495

00 90 5 064 10 95 E
R I&U@Wﬁb R 5%@*'%&@'8 {59 () SpgronFate, mine as
(éiéhlr@ materitB THe &mirds w@r&@mﬂéi%omher@aﬁﬁaﬁéllaﬂle 0|Nprepared as
465 (3H m, 3.60 (2H m 2.80 (6H,
(Qmscribpdin peeparalions69-10805 (3H, s) ppm LRI\/IS APCI
mz 513 [MH + 96 H3C CH3 1H NMR (400MHz, CD30D) S:
80% 7.69 (2H, m), 7.37 (3H m), 7.15 N(1 H, m, 6.78
(3H, ), 4. 63H(3H, CH3 m), 3.43 (2H n), 2.95 (4H,

m, 2.32 (6H, 2.20 (3H, s) 1.12
(3H, C F S\APCl m z 505 [ MtH] +
97 CH3 : 8: 42% F 7.60 (2H m,
1399 ,B.78 (2H, n), 4.63 (3H N
n*f'os 60 (2H, m, 2. M, F 2.19 (3H, s) 1.10
(3H
No. Q' Data Yield
93 < FF '"H NMR (400MHz, CDsOD) &: | 11%
F 7.60 (3H, m), 7.35 (3H, m), 7.22
| (@H, m), 7.13 (1H, m), 6.76 (1H,
l m), 4.64 (3H, m), 3.62 (2H, m)
2.92 (4H, m), 2.75 (2H, m), 1.10
(3H, s), 1.03 (3H, s) ppm; LRMS |
ESI m/z 549 [M+H]"
94 F 'H NMR (400MHz, CDsOD) &: | 36%

H,C 7.62 (2H, m), 7.35 (3H, m), 7.10
(2H, m), 6.90 (2H, m), 6.75 (1H,
N\ m), 4.65 (3H, m), 3.58 (2H, m),
l 2.90 (3H, m) 2.70 (3H, m), 2.20
(3H, s) 1.10 (3H, s), 1.03 (3H, s)
ppm; LRMS APCI m/z 495 [M+H]"




s) ppm LRVMS APCI nfz 51
(400MHz, CD30D) S: 28%
WO 2008/09@8F m) ,
(2H, m 3.14 (2H, m,
1.10 (3H, s),

3 [MrH + 98 CHs H NMR
F 7.62 (2H, m, 7.35 (3H, m,
4.65 (3H, N m, PGr/82005/000640

6.76 (1 H m,
Cl o081 (4H, m,
1.05 (3H, s) ppm LRVMS APCI nmfz 529

2.19 (3H, s)

[ MrH + WO 2005/ 090287 PCT/ | 82005/ 000640 111 99 CH3 H

R/IOA

(D]

ansTa n\ W<
A==/ e A

682(1
m, 3.62 (2H, m
B2 (3H, s) 1.10
PCl mz 529 [ MrH] +
b 7.60 (4H, m), 7.
1 H m,

3H
3

6.75 (1 H,

HH ni‘lMFé @WW"‘RPWIM\%
37 %50@['3%?7 2)3% SB]HN] ﬁﬁﬂ%

mﬁw) &‘3% flé?"(l hlgréoz ZH65“)
2150(?6151 (232@0(3% 6&) 44
164, Fs)H1NNR(3l(IAGDMHm P CRBISD

‘e bra Pt D

3H m), 3.6

[63%

Ab%
CH

W

H,c3- U 2ECHD)

CH

-Z

2.

% Ntk @oomHz” CDsOD) &
7.69 (2H, m), 7.37 (3H, m), 7.15
(1H, m), 6.78 (3H, m), 4.63 (3H,
m), 3.42 (2H, m), 2.95 (4H, m),
2.74 (2H, m), 2.32 (6H, s), 2.20
(3H, s) 1.12 (3H, s), 1.05 (3H, s)
ppm; LRMS APCI m/z 505 [M+H]"

80%

97 CH

-z

'H NMR (400MHz, CD;OD) §&:
7.60 (2H, m), 7.32 (3H, m), 7.10

(2H, m), 6.78 (2H, m), 4.63 (3H, |

m), 3.60 (2H, m), 2.66 (6H, m),
2.19 (3H, s) 1.10 (3H, s), 1.05 (3H,
s) ppm; LRMS APCI m/z 513
[M+H]"

44%

98 CH

Cl

-7

'"H NMR (400MHz, CDsOD) &:
7.62 (2H, m), 7.35 (3H, m), 7.10
(3H, m), 6.76 (1H, m), 4.65 (3H,
m), 3.62 (2H, m) 3.14 (2H, m),
2.81 (4H, m), 2.19 (3H, s) 1.10
(3H, s), 1.05 (3H, s) ppm; LRMS
APCI m/z 529 [M+H]"

28%




(3H, s), 1.05 (3H, s) ppm LRVE APCI mz 549 [ MtH] +
102 F F H NMR (400MHz, CD3OD) S: 50% F 7.66 (3H, m),
WO 288/00@28F m, 7.37 (4H m, 7.13 (1 H, n), 6.FET/(B2064/000640
NH m, 4.65 (3H m, 3.63 (@H, m, 3.11 (2H m, 2.90
(2H m), 2.75 (2H m), 1.10 (3H s), 1.05 (3H s)
ppm LRVS APCI miz 531 [ M+H + WD 2005/ 090287
PCT/ 1 B2005/-000640—313210 CH3—1H -NMR //Inr\l\ll_l-; fansYa n)
89 38dy 155766 (2H, m | H. JMRsHA0aYHZ, £PQD 5')64%
6.88 (2H, 6176 (1 H, 4. 65
(6H, M 3.50 (2H, n)7!'\é@(3'é" (@H,%’%ﬂ,(e’g@.’ 1’2)9"(2'3,7
m, 1.1 s), 1.05 (Bk2Hs)m), 93 (nRL\/Sn)APﬁ:%n(m,Eos
[ MeH] 4 KGOOMz, ) %( 1
H, 7./75 (m I 64 NM; 64)?2@?" % é% @?Hs D 5H,
m, 1.12F(1 H m),|6.76|gL 4. 41H6q11 3@13 M,
3.73 (2H, m, 3.09 Y(2H, 17H§2 éﬁé('zf § %
(3H, 4), 1.04 (3H s) pplr(3ltl,CS/B11ﬂt3H6s) 290§Me++ﬂ4s )105
~y-"- |IN H NMR (400MHz, €D30D) 7. 1. (m
2H), 7.50-7.43 (2H, N H|RP m}.@gs%\% &52%{'3“"5
A0g0- 1. 10F (SH my, 6. /6TTHANTR @08, €D,0D) s5: | 46%
7.67-7.61 (2H, m), 7.40-7.32 (3H,
m), 7.17 (2H, m), 6.93 (1H, m),
N 6.82 (1H, m), 6.76 (1H, m), 4.65
CH, l (3H, m), 3.62 (2H, m) 3.17 (2K,
m), 3.00-2.64 (4H, m), 2.32 (3H, s)
1.10 (3H, s), 1.05 (3H, s) ppm;
LRMS APCI m/z 529 [M+H]"
101 F 'H NMR' (400MHz, CD;OD) &: |35%
7.60 (4H, m), 7.34 (4H, m), 7.25 |
F | (1H, m), 7.13 (1H, m), 6.75 (1H,
Fl l m), 4.65 (3H, m), 3.63 (2H, m),
3.04 (2H, m), 2.81 (4H, m), 1.10
(3H, s), 1.05 (3H, s) ppm; LRMS
APCI m/z 549 [M+H]*
102 o '"H NMR (400MHz, CDsOD) s:|50%
. 7.66 (3H, m), 7.50 (2H, m), 7.37
(4H, m), 7.13 (1H, m), 6.75 (1H,
NH m), 4.65 (3H, m), 3.63 (2H, m),
l 3.11 (2H, m), 2.90 (2H, m), 2.75
(2H, m), 1.10 (3H, s), 1.05 (3H, s)
ppm; LRMS APCI m/z 531 [M+H[*




(3H,
m,

w( boekfog02806 1H NVR (400MHz, CD3CD) 8: 25%

m,
1.08

3.83 (2H,
(3H, s),

t),

3.20 (2H,
1.01 (3H, s) ppm LCMS mz

t),

2.97-2.61 (4H,
503. 23
7. 6BeT1BP605/000640

(6H, m), 7.28-7.38 (3H, m127.11 (1 H, m), 6.76 (1 H
m, 4.67-4.62 (3H, m, 3.60-3.70 (6H, /o 0%\ N 1,
3.03 (2H 1), 2.98-2, 9§D(8H m, 00 1.10 (3H s),
3895/ 000287 P }'i8205§7v6’)dd4dm813(4£’@%ﬁ %mz 38%
R PTE8 AramiTse Xt Em. ),
m)l, H7. :;)6 (2 720N(5L(1-H1,. gn»),(s.z:laa(ch ]rgw, gma gf'H,84
g T L T atosth. Bgabdet: o
(m 2H), 7.50-7.20 (8H, 1?%R%ﬂ%§?gﬁ%o§?? Eﬁqu ) 214
(2H, §), 4.58-4.50 (3H, |(GH, 3)22-19. (IB-I,(sr)H,1.05113Hns)),
(6H M ppn.CVE ppm; LRMS APCI m/z 505 [M+H]"
104 'H NMR (400MHz, CD;OD) &: | 52%
O\A 8.44 (m, 1H), 7.75 (m, 1H), 7.64-
7.60 (2H, m), 7.38-7.23 (5H, m),
7.12 (1H, m), 6.76 (1H, m), 4.69-
4.60 (3H, m), 3.73 (2H, m), 3.09
(2H, m), 2.98-2.65 (4H, m), 1.11
(3H, s), 1.04 (3H, s) ppm; LCMS
miz 464.29 [M+H]"
105 NY\/N 'H NMR (400MHz, CD;OD) &: | 19%
Q_N l 7.67-7.61 (m, 2H), 7.50-7.43 (2H, |
H m), 7.38-7.27 (3H, m), 7.20-7.10
(3H, m), 6.76 (1H, m), 4.69-4.64
(3H, m), 3.83 (2H, t), 3.20 (2H, 1),
2.97-2.61 (4H, m), 1.08 (3H, s),
1.01 (3H, s) ppm; LCMS m/z
503.23 [M+H]"
106 [ A '"H NMR (400MHz, CDsOD) &: | 25%
7.68-7.46 (6H, m), 7.28-7.38 (3H,
m), 7.11 (1H, m), 6.76 (1H, m),
o 4.67-4.62 (3H, m), 3.60-3.70 (6H,
o//s\; m), 3.03 (2H, t), 2.98-2.66 (8H, m),
<;j> 110 (3H, s), 1.04 (3H, s) ppm:
° LCMS m/z 612.23 [M+H]"




mz 483.2045 [M+H + 110 O H NMR (400MHz, CD3COD) 8:

21%

3. 25-

7.
W@ 2dds/000287 4. 90-4.80 N (1H, s),

82-7.78 (2H, m,

3.05 (4H, m, 1.30-

7.45-7.20 (8H, m,
4.75-4. 60 (4H, P@¥/1B2005/000640

6.82-6.78

1132 (6H, ppm LCVS m z

483. 2045 [ M+rH] + WD 2005/ 090287 PCT/ |1 B2005/ 000640 114

111 H NWR (4OOM-|Z C[BCD) 5! 33%

20

CH3765761(2H

I T B8=T127 \Jl‘l 2N Ily y 59 \J. 1_I,
%97 Hc N v 6.76 (11-1, HSM mézsf’ﬂgézl'k"iﬁ] 46%
3.82 (RH GH13 (2H, t , 2.98-2.64 (4H, n), 111
(3H, s), O (3H, s) ppm LRVS APCI nmfz 493. 29
[ MtH] + LRAPCI miz 478.28 [MrH + 25% NI -*
CHs Exanp N
{2-[2-(trifl uororret yl)phenyl]ethyl }anmi ne can be
preparpd as descrilped in WO 2003093231 Exanpl e 106:
4-[[4-(2-am noet hyl ) phenyl ] sul fonyl]- norpholine is
commercially available firom Scientific Exchange
Product List (K-046583) 5 Exanple 107: am ne precursor
(fog 2- am noet hyF) - 6. chl ondpheqpiR ¢4ib d5a533%
descri [ anpl e 108: cr'\E é g%lrgrpgcggﬁdswas °
purifi Flh&hc(m:n@bd) Klﬁﬂa(1(EI,8mi)y§’t49n
elutin |Iet|fl C e
(5: 95: $8H5 5 £305{PH =612 d ke
triflu nQ)‘ 630 (19, ql,@ﬁu{_gg ﬁrI-QdHP}?

4.76 (2H, s), 4.65 (2H, m), 3.20

(2H, m), 3.08 (2H, s), 1.34 (6H, m)

ppm; LRMS APCI m/z 535 [M+H]"
109 Cl H NMR (400MHz, CD3;OD) &: | 45%

7.83-7.78 (m, 2H), 7.50-7.20 (8H,

m), 6.90-6.80 (1H, d), 4.65 (2H, s),

4.58-4.50 (3H, m), 3.22-3.05 (4H,

T m), 1.40-1.25 (6H, m) ppm; LCMS

m/z 483.2045 [M+H]"
110 Cl '"H NMR (400MHz, CD;0D) 6&:|21%

7.82-7.78 (2H, m), 7.45-7.20 (8H,

m), 6.82-6.78 (1H, d), 4.90-4.80

T (1H, s), 4.75-4.60 (4H, m), 3.25-
3.05 (4H, m), 1.30-1.22 (6H, m)
ppm; LCMS m/z 483.2045 [M+H]"




Exanpl e 109 and 110: crude conpound was purified by
HPLC using a Phenonenex Luna Cl18 system eluting with

wowrdosndsl % formc acid: acetonitrile/ 0.1 % POT/IB2005/000640

10

15

acid, 85:15 to 15:85 15 Exadple 113 N[2 -(2 -Ch I o
rophenyl) et hyl ] -3-[2-({(2R -2-hyd
roxy 2 -h yd roxy 3 -

-[4
oxyethyl herytethn "uuuu rethypro “J|1h°|
541“ w0 200%/ )05028)7, JPCT/ME.!ZMROO@@M 1 LR0D) o | 4%

HBC CH3cH, HO HO A|mi
5. [2 ({(2R)-C- [tert-butyl (%é-rret h@ s"?)y|7]%§<§}272(:f'1 hy
droxy{3- (RyASN m), 7.13 (1H m), 7.09 (1H, s),

Oy SERSR LU 4B REIAA, T PR JﬂB‘ . | *

(147mgy, 0O.24mmol) and trijeidy| ﬂnt?]eg, 23tieHhydpad. gcyzﬂ de

(39, ulf, 0.24mml) was stijrred oom tenperature fof
3 days. The mixture was |{dEnmyohddn(ItitDd 1i04 (/Shtus)
and the residue was purifled b I u hr raphy
on sillica gel, eluting wi| PR )LR'\ﬁg NSCF 9 48&2@0
di chl or onet hane: net hanol : W&&]*ammnl a, 100:0:0 to

95:5:(0 5 The appropriate fractions were evaporated

dider nd-RMS ARSSi mi(red 128 1B+H]" 25%
azeot 1 ic ammonia to afford the titjle
compoy $ solidin 77%yvyield, 75ng. |1H

NVR ( 400NF ' - 7/61 (2H, m, 7.37-7.29 (5H,
' 7.12 (1H, dd), 6.74 (11H, d)
, 4. ,1s), 3.63 (2H, m, 3.05 (2H,
t), 2.96284(2H t), 2/76-2.69 (2H, m, 1.10 (3H,
s), 1]04 (3H s) ppm 1% LRVMS ESI mz 497 [ MrH +

@( I§31@é4{? @%#HuBFlﬁné v\’)@ﬁ@@p?@@?@ﬁgs ' c&l Bd"Prepared as

€ner a ornmul a shown bel o
descnbed in WO 2003093231

Example 106: 4-[[4-(2-aminoethyl)phenyl]sulfonyl]- morpholine is commercially
available from Scientific Exchange Product List (K-046583)

Example 107: amine precursor (2-(2-aminoethyl)-6-chlorophenol) can be
prepared as described in DE1959898

Example 108: crude compound was purified by HPLC using a Phenomenex

Luna C18 system, eluting with water/acetonitrile/trifluoroacetic acid
(5:95:0.1):acetonitrile, 95:5 to 5:95, to isolate the trifluoroacetic acid salt of the
desired product.

Example 109 and 110: crude compound was purified by HPLC using a
Phenomenex Luna C18 system, eluting with water/0.1% formic
acid:acetonitrile/0.1% formic acid, 85:15 to 15:85

Example 113
N-[2-(2-Chlorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

| (hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide



20 by a simlar nethod to that described for exanple
113, using the appropriate starting material and

W0 oosodnzBani ne tri hydrofl uoride. The reacti onSP@ETBE2005/000640

10

15

20

nonitored by tlc analysis &sd were stirred at room
tenperature for 18-72hours. WO 2005/ 090287

PCT/ | B2005/ 000640 116 OHO HJ1 N Q H3C CH3 HO HO
No. Q Data Yield 114 H NMR (400MHz, CD3QD) 8: 7.66
67% N (2H, g9, 7.38-7.31 (3H oy, 7.13 H, n) 6. 75

(1 H d)), .36 (2H,
m, 94 (3H,
S)! H! n,)!
1.1 z z 521
[WRH + Y15 H NVR (400MHz, »: 8: 8.21 50% (1 H,
M, 7.86 (1 H m, 7.74 (1 H m, / 7.65 (2H m, 7.47
(2HHOY), 7.39- 7.31 (5H, m), 7.14 (1 H dd), 6.75 (1
H m,

A 36 miireny | O S3-H@RCoAlert I HImEthy IRy it hydroxy-3-
: Ireny , 0b. 98- @ilfertyutyidimethyisily[loxy}-s-hydroxy-3
bt Sl echo BBy Pt b cpnen
ethyllbenzamide (preparation 118), (147mg, 0.24mmol) and triethylamine
trihydrofluoride (39uL, 0.24mmol) 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 95:5:0.5 . The appropriate
fractions were evaporated under reduced pressure and the residue was
azeotroped with methanolic ammonia to afford the title compound as a
colourless solid in 77% yield, 75mg.

'H NMR (400MHz, CD30D) &: 7.61 (2H, m), 7.37-7.29 (5H, m), 7.23-7.16 (2H,
m), 7.12 (1H, dd), 6.74 (1H, d), 4.66 (1H, m), 4.64 (2H, s), 3.63 (ZH, m), 3.05 .
(2H, t), 2.96-2.84 (2H, 1), 2.76-2.69 (2H, m), 1.10 (3H, s), 1.04 (3H, s) ppm;
LRMS ESI m/z 497 [M+H]"

Examples 114 to 128

The following compounds, of the general formula shown below were prepared
by a similar method to that described for example 113, using the appropriate
starting material and triethylamine trihydrofluoride. The reactions were

monitored by tlc analysis and were stirred at room temperature for 18-72hours.



117 116 H3C 1H NWR (400MHz, CD3CD) 8: 7.68- 75% 7.61
(2H m, 7.36 (2H m, 7.33 (1 H m, 7.14 (1 H dd),

Woe288/090@8F m, H3C6.75 (1 H m, 4.67 (1 H PETIBREG000640

(2H, M), 3.47 (2H n), 3.0062.89 (4H, m), 2.77-2.71
(2H, m, 2.35 (6H s), 1.13 (3H s), 1.05 (3H s)
ppm LRVS APCl miz 491 [MeH + 117 N/ \ H NVR ( 400MHz,

CD30D) 8: 7.83;30% cH3 (2H, m o 7.37-7.31 (3H ),
720712(5 MH 6.74 (1 H m}, 4.67 (1 H n, 4. 65
(2H, 3. 5N ( ) -2, 85 (4H, m,

Q.11 (3H s), 1.05

(3H, d 7 509) [ MHH + 118 F 1H NMWR
( 490 D) 8 7.61- 299 N/ \ (2H ), 7.36-7.28
7211 - (1L H m, 7.11 (L H n), 7.02 (1 H,

m H?' 6.74 (1 H d), 4.65 (3H, m, 3.60 (2H m,
2.96-2.84 (4H, m), 2.77-2.69 (2H m), 1.10 (3H s),
1.04 (3H, s) ppm LCMB miz 515 [M+ 119 d H NMVR

(4()()I\IH7 CI')R(T)\ 8- 7 62 450 N / (?H m 7.30-7 37

(Mey |9, 7.17 F (1 H m [Datel (1 H dd), 6.96 (1 H | Yield

o T T3S o oy ok Nl BionEE; TR Tere
(2H, |m (2H, m), 7.38-7.31 (3H, m), 7.13

(1H, m), 6.75 (1H, d), 4.67 (1H, m),
4.65 (2H, d), 3.44-3.36 (2H, m),
2.99-2.88 (2H, m), 2.78-2.69 (2H,
m), 1.94 (3H, s), 1.67-1.77 (6H, m),
1.58 (6H, m), 1.37 (2H, m), 1.12
(3H, s), 1.05 (3H, s) ppm; LRMS
APCI m/z 521 [M+H]"

115 '"H NMR (400MHz, CD;0OD) &: 8.21 | 50%
O (1H, m), 7.85 (1H, m), 7.74 (1H, m),

O 7.65 (2H, m), 7.47 (2H, m), 7.39-

\ 7.31 (5H, m), 7.14 (1H, dd), 6.75
l (1H, m), 4.68 (1H, m), 4.64 (2H, d),
3.71 (2H, m), 3.39 (2H, m), 2.99-
2.87 (2H, m), 2.79-2.70 (2H, m),

1.12 (3H, s), 1.05 (3H, s) ppm;
LRMS APCI m/z 513 [M+H]"




1.11 (3H, s),

1.04 (3H, s)

ppm LRVB APCl mz 515

[ MrH + WO 2005/ 090287 PCT/ |1 B2005/ 000640 118 120 CH3 H

WORMSO4RONHz, CD30OD) 8: 7.65 52% (2H, m, 7. 3BeWIERL05/000640
(3H m, 7.12 (1 H dd), 6188 (1 H s), 6.75 (1 H, d),
06.66 (1L H s), 4.67 (1 H m, 4.65 (2H CH3 CH3 n),
3.77 (3H, s), 3.49 (2H, nm), 2.98 2.87 (2H, m,
2.84-2 70 (AH_—m— 2.30 (3H ) 2.08 (34 _s) 1 12
(36, | s), 1.1k (3H, s) ppri NIRE4868MHig, £DIOB) PMHE8- | 75%
121 ¢ 1H NWR CP3QD) % H
7381} H e (3H,)%%? (3, 2’853 1%3@ (?SC[I r%‘il*g:{gl
H m, 7 ‘ 1 H, d1H6n47041rH 6496 33K1
AR A‘ 368(21 ). (%J % rrf)';
(2H, 2. ]C(2H, ), ’L617i5 ((@*Fli, 4 70$1|rl3Hn),s)4 63
ppm | LRVB APCI miz 531 [ Mkl N NMRy
(400MHz, CD3OD) 8: 7.65 L ), %2‘7 (gr,B b gp?(lzﬁ‘g
m, 7.38-7.31 (3H m, 7. @43—1(1n)H 2dd)276 (m-l(ln)‘l 2535
6.75| 0 (1 H d), 6.67 (1 H, 21 4” r%
4.65|(2H, m), 3.76 (3H, s$f6Ha3s 91(1243 s),21.9 (23%78)
(4H, |m), 2.79-2.70 (2H,

), |1.12 (3H, s), 1.05 gb["’s{““pispm%r\@)zégﬁ #ﬁz@l
vPH] + 'H NMR (400MHz, CD;0D) &: 7.63 | 30%
l@S\CHS (2H, m), 7.37-7.31 (3H, m), 7.20-

7.12 (5H, m), 6.74 (1H, m), 4.67
(1H, m), 4.65 (2H, d), 3.55-3.59 (2H,
m), 2.97-2.85 (4H, m), 2.70-2.77
(2H, m), 2.42 (3H, s), 1.11 (3H, s),
1.05 (3H, s) ppm
LRMS APCI m/z 509 [M+H]"
118 F 'H NMR (400MHz, CD;OD) &: 7.61 | 23%
" (2H, m), 7.36-7.28 (4H, m), 7.21
l (1H, m), 7.11 (1H, m), 7.02 (1H, m),
cl 6.74 (1H, d), 4.65 (3H, m), 3.60 (2H,
m), 2.96-2.84 (4H, m), 2.77-2.69
(2H, m), 1.10 (3H, s), 1.04 (3H, s)
ppm; LCMS m/z 515 [M]"
119 Ci "H NMR (400MHz, CD;0D) &: 7.62 | 45%

- 7

(2H, m), 7.30-7.37 (4H, m), 7.17
(1H, m), 7.11 (1H, dd), 6.96 (1H, m),
6.74 (1H, d), 4.67 (1H, m), 4.64 (2H,
m), 3.61 (2H, m), 3.02 (2H, t), 2.96-
2.85 (2H, m), 2.78-2.70 (2H, m),
111 (3H, s), 1.04 (3H, s) ppm;
LRMS APCI m/z 515 [M+H]"




M croanal ysi s:

71.27; H7.76; N 5.36; f
WG 28609088 2005/ 090287 PCT/ | B2005/ 000640 119 1PGT/IR20d5/060640
NVR (400MHz, CD3OD) 8: 7.681874% (1H, n), 7.60 (1H,

C31HAON205. 0.1 H20 requires (%: C

ound (%9 C 70.87; H 7.36, N

bs), 7.57-7.50 (4H, n), 7.41-7.26 (8H n), 7.11 (1H,
n), 6.73 (1H dd), 4.’)6(_3’-,:4 62 (3H m, 3.69 (2H 1),
12 |(3n s) "iopc”{’RNE' ES| HT@N&@@WH& CORID ) MG | 52%
oot EsdflS 7 5 oo, A o 9 L v
2) 69?-4?23((1% -688 (1HHdAd})6. 369(34* (81561,72;'01H #RC
(23;8-5) 681(C2)Z| (@’F‘t & 29}%&@@ sk 4%y %%El,m;%,-ﬁﬂ%bv
125 H NMR (400MHz, chaop) ™ 8??/6@8%“ 3%}%2'&??'\%98
7.3947.31 (3H, m, 7.13 ¢R.§AH2HIdM), 72.82-B7Q4(4HHm),
. 309203 (ar n 2| ds o sk s ZHas 1R G
2.71 (1 H m, 2.26 (3H|s$)1.08-(3H, %?Hpnﬁ)LRMS@S(%
s) 521 [M+H]"
121 ) ci 'H NMR (400MHz, CD,0D) &: 7.62 | 67%
l Cl 1 (2H, m), 7.38 (1H, dd), 7.32 (3H, m),
725 (1H, m), 7.19 (1H, m), 7.12
(1H, d), 6.74 (1H, d), 4.68 (1H, m),
4.65 (2H, m), 3.68 (2H, m), 3.10
(2H, m), 2.96 (2H, m), 2.73 (2H, m),
1.11 (3H, s), 1.05 (3H, s) ppm;
LRMS APCI m/z 531 [M+H]*
122 ) CH, 'H NMR (400MHz, CD;0D) &: 7.65 | 83%
l CH; | (1H, m) 7.63 (1H, m), 7.38-7.31 (3H,
m), 7.13 (1H, dd), 6.95 (1H, s), 6.75
? | (1H, d), 6.67 (1H, d), 4.67 (1H, m),
CH: | 4.65 (2H, m), 3.76 (3H, 5), 3.49 (2H,
m), 2.98-2.87 (4H, m), 2.79-2.70
(2H, m), 2.25 (3H, s), 2.12 (3H, s),
1.12 (3H, s), 1.05 (3H, s) ppm
LRMS ESI m/z 521 [M+H]"*
Microanalysis: C31HsoN205. 0.1H,0
requires (%): C 71.27; H 7.76; N
5.36; found (%) C 70.87; H 7.36, N
5.36.




1.06 (3H, s) ppm LRMS APCI mz 491 [ MtH + WO
2005/ 090287 PCT/ 1 B2005/ 000640 120 126 F F 1H NMR

W@ 4@8M8bizg7 CD30D) 8: 7.66- 79% F 7.46 (6H, m,PTr/BR005/000640
(3H m, 7.13 (1 H d), 6.7 (1 H d), 4.67 (3H m,
3.66-3.60 (2H, m, 3.04-2.85 (4H, m, 2.89-2.76 (2H,
m, 1.11 (3H s), 1.04 (3H s) ppm LRVS APClI nilz 531

N OO0/

?g{ar—l 25127. NI H R \rwﬁlv%\(@g% (%d%g 86;% =T
(1 H vd), 4. BH, 1M, 8118311'3;? 57602:J(|mn?bs 7%7%&)9

6H, | m,

$riz 3% [ MbH| + 128 1H(‘NWRI’(1)40@'M42~7 260388) B), 7.172

1l (1B by 7 00 7. o3 T TS Gl s 4862
D o508, D 463 (B8 ). 3 64O 24t 2 9.8 ity

.94 2.86 (2H, . 2.73
(23H, s), (1 11 ?)SH, s), Lm)42( 2.65) (), 1LSK3HSIs),

mz A99 [ M+Na] + Exanpl e
Iofobenzgll )-3]-{3-[2-({(2 %ydrgfg-"g-M hydr oxy- 3-

hyd met hyl ) phenyl ] et hgR $0)m/2-589 In+Nes0py | ] phein
(;I ¥nr g).ixnam ée) p5 \_/\?{0 Lnn \}anz PCT/ 1 B2005/ 000640

14" f 'H NMR (400MHz, CD,0D) 5: 7.65 | 79%
(2H, m) 7.63 (2H, m), 7.39-7.30 (1H,
d), 7.12 (1H, dd), 7.01 (1H, d), 6.95
(1H, bs), 6.88 (1H, d), 6.74 (1H, d),

H,C CH,§

3 4.69-4.63 (3H, m), 3.60 (2H, m),
2.98-2.85 (4H, m), 2.78-2.68 (2H,
m), 2.29 (3H, s), 2.24 (3H, s), 1.11
(3H, s), 1.04 (3H, s) ppm; LRMS ESI
m/z 513 [M+Na]"

125 'H NMR (400MHz, CD;0D) &: 7.65 | 58%
(2H, m), 7.39-7.31 (3H, m), 7.13
on, (1H, dd), 7.02-6.94 (3H, m), 6.75
H,C (1H, d), 4.65 (3H, m), 3.64-3.60 (2H,
m), 2.99-2.93 (3H, m), 2.88 (1H, m),
2.74 (1H, dd), 2.71 (1H, m), 2.26
(3H, s), 2.25 (3H, s), 1.12 (3H, s),
1.06 (3H, s) ppm
LRMS APCI m/z 491 [M+H]"

-~




OHO NCHB\ I V' N H HOCH3 G HOC The title

conpound was prepared from3-{3-[2-({(2R)-2-{[tert-
whodoglogadsmret hyl ) si | yl ] oxy} - 2-[ 4- hydr oxy- 3- ( hy dPORYBEBOINN0640

| ) phenyl]ethyl}am no)-2- 120

met hyl propyl ] phenyl }-N- (3, 4-di chl or obenzyl )

propanam de (prepar ati on 145) 5 using a met hod

|elad 1H NVR u crbE&EjRgiO@\/lv ”@Eh‘fﬁ"" .-79%

s [Pl ) o
8(5 ]l NBHES), 6175 G456 dMH4B# (3E, m),
320 B RG8%/28 (MW RedhylrFiph

enyl Jlet hyl }am i no) - I) .89-2.76 ( )111FH’??’
2-metihyl propyl ] -N-{2-[4-(jtrif uororret ox%pheny et Hy
}benzamide OH O H N\ H| NO4(BH, $3@mHO/ O HOF F
F Aim xture of

3 [ 24({ (2R) - 2- hydr oxy-2- [1&=RYS ARG /7 B34t et hyl ) p

-

EHINMRO MM Z@DCIZC 59 7.60 | 85%
(2H, m), 7.36-7.26 (4H, m), 7.16-
7.09 (3H, m), 6.75 (1H, d), 4.66 (3H,
m), 3.83-3.57 (2H, m), 2.98-2.69
(6H, m), 1.10 (3H, s), 1.04 (3H, s)
ppm; LRMS APCI m/z 515 [M+H]

128 H,C 'H NMR (400MHz, CD;0D) &: 7.72 | 44%
/N (2H, m) 7.39-7.32 (2H, m), 7.26 (1H,
d), 7.11 (1H, bs), 7.09-7.03 '(2H, dd),
CH, 6.95 (1H, d), 6.68 (1H, d), 4.63 (3H;
m), 4.49 (2H, dd), 2.94-2.86 (2H, m),
2.73 (2H, dd), 2.29 (3H, s), 2.24 (3H,
s), 1.11 (3H, s), 1.04 (3H, s) ppm;
LRMS ESI m/z 499 [M+Na]"

Example 129
N-(3,4-Dichlorobenzyl)-3-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}propanamide



0.28mmol ), 2-(4-trifluoronethoxyphenyl)ethyl am ne
(US20020082454A1, p2), (46ng, 0.28mmol),

wa 2¢03/gi28et hyl am nopr opyl ) - 3- et hyl car bodi i m dePCT/IB2005/000640
hydrochl ori de (43ng, 0.28mml ), 1-hydroxybenzotri azl oe
hydrate (35ng, 0.28mol) and triethyl am ne (60L,
0.45mmol ) in N, N-di net hyl f ormam de 20 (5nlL) was
stirred at roq_i)mterrperature for 20 hours. The reaction
m xture was y thep ggpcentrated in Ve
resi due s Adi ssal vied-i n dichi orone

car bqg el sol ution c%gd 5/ 090287
R¢F71 B 5/ 000640 2 brvge, dried over

t he resi due by col um chromat ography on silicea gel,
el uf'Png wi th dichl or onet hane: nmet hanol : 0. 88 amoni a,

- 0:; ;B ff d il
e O e o TBurndunchy | WEBSC biahatd | ° fraRfTP SHEL AN (BR)-2-{lrert
msit(h);m?tzhyhsﬂgl]d@HZ-[ﬁ'%hy;ﬁbﬁBB-E'h)’a’d]'oé(ﬁrZietGHg)), Spli_lhéﬁyl](eﬂ’gkl}g;nino)-z
Thethyigroblrbenyabl adichlprobshag) prapanapide wiprepagion 145),

5 Qé?&fhetﬁo@@i&ﬁ% tgft%?tg&%)éérﬁgﬁ ¥ 2l hid ?oé@‘n'f iF']o7fJﬁ % yield.

10

15

20

- es 131 to 13 OW 'ng conpoun
t' HeNyt ¢400MHz, rGD;OBHhowa. 3% (thy dRrE3pr(’RAIGd7 .08/ (6H, m), 6.78

i mlar thod to that described for exanple 130,
T AT L s RB2HaE) ¢ S ESHPAE 88 bl ), 2.58 (2H, 1), 1.01
eky - LRES &9 r jither commercially
aérugli Fja‘gé@' I6r pr?pgallrl?‘g/géggj e*g-llc]ri bed in preparations
69-108 15 OHH N\ Q1 HICCH3 HOO HOOH O H
Example 130
3-[2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-
2-methylpropyl]-N-{2-[4-(trifluoromethoxy)phenyl]ethyl}benzamide
OH (o) )
H
N

H
N
HO
O
- 1
F F

F
A mixture of 3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]
ethyl}amino)-2-methylpropyllbenzoic acid (preparation 140) (100mg,
0.28mmol), 2-(4-trifluoromethoxyphenyl)ethylamine (US20020082454A1, p2),
(46maq, 0.28mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (43mg, 0.28mmol),  1-hydroxybenzotriazloe hydrate (35mg,
0.28mmol) and triethylamine (60pL, 0.45mmol) in N,N-dimethylformamide
(5mL) was stirred at room temperature for 20 hours. The reaction mixture was
then concentrated in vacuo and the residue was dissolved in dichloromethane.

The solution was then washed with saturated sodium carbonate solution and



~NVHQ@ HIC HOHO No. QData Yield WO 2005/ 090287
PCT/ | B2005/ 000640 123 131 OH 1H NMR (400MHz, CD30D)

W@®2005/08286% (1H, m), 7.50 (1H, m), 7.34-7.28 PC/EHA05/000640

10

15

m, 7.25 (2H, m), 7.10 (1 #2 dd), | H3C CH3 6.73 (3H,
m, 4.62 (3H m, 3.51 (2H s), 2.92-2.87 (1 H m,
2.81 (1 H, , 276270(2H m, 1.33 (6H, s), 1.08

babe oﬁ?aﬁlxﬁé% i BBk g coptarraled 7 Vacks phdiication of
me ?esﬁauéz*ﬁg ”E@Iu%nlzcmo%oéﬂadg#y(agéﬁlsﬁrc%z éél aeltmng with

@mlommetMar%n(emanqm B&ammc(rﬂm 109:0:0 . @%52?3 86a(fanded the title
H 1.1 H,

nBBE’OUPaﬁS as?’hé owdBin &pe ﬁ%‘% 798%. [Mi-H]-(l- s bh 1h

(3H 16‘2%%8%)@ sH 793 %HI 38)7. 3(7 (éﬁ 7n)3$ 17,(2H, m),

o2 (11-|H dcﬂ) 6.75. (81, (dm 66)(3H4n353(5m_(2H.0d 2o 8@204“ m) 2 70.
?2(?—? P%-ﬁ) )(]' 12 (dﬂ s), 21 98 (392'5') pB?n LRMS APCH mfd 54?[|\ﬁ+|—|]

Examples 131 to 137
The following compounds, of the general formula shown below were prepared
by a similar method to that described for example 130, using the appropriate

acid and amine starting materials. The amines were either commercially

available or prepared as described in preparations 69-108

OH
H
n
H.C CH, :
HO : ©
HO

ot

No. | Q' Data Yield




2.24 (3H, s), 2.11 (3H, s), 1.23 (3H, s), 1.19 (3H,

s) ppm LRMB APCI miz 507 [ M+H + WD 2005/ 090287
WEDNshB2E05/ 000640 124 134 CH3 H NVR (400MHz, PCDBOD)S/000640

8: 7.66 16% OH (2H, m), 71280-7.34 (3H, m), 7.14 (1H,

dd), 6.83(1 H s), 6.76 (1H m, N6.50 (1 H d),

4.69 (1 H n), 4.66 (2H, CH3 s), 3.49 (2H m,

2 NA. 2 QO (9Ll " 2 07

7~ H—m) 2822 77 {3H )
38355/ (3H, s),, @ §)H NMR7(409MHZ.<§D:GD) 3: (8154 | 6%
i Pb 295 oHLstR (s0oMs EchPOstHy T 357
(9H, 35*339' SH(%H,S ol)(,2 c (344,&5),(73123 (gm, m(q BA0((2H, 1d$1)%,,2
3.55 | 3 2. 87 H, . 81-2, | )
(3H, )( 105 (3H, s) ppﬁan"l_%@}g 8}, %53 25[1 T%M{iﬂfvﬂ
e B 79 (1 H dy 4 es (S 28 A fuy 24P
, D. ) ) . ) ) . ) ) .
(2H,{s), 2.90 (2H, n), 2|8)-2.7642.70 (2H, m), 1.33 (6H, s),
1.08 (3H, s), 1.04 (3H, s) ppm;
LRMS APCI m/z 507 [M+H]"

132 OH | ™H NMR (400MHz, CD;0D) &: 7.88- | 22%

/\/E:[ 7.80 (3H, m), 7.63 (2H, m), 7.12

N CHy | (1H, dd), 6.92 (1H, m), 6.84 (1H,
l dd), 6.75 (1H, d), 6.63 (1H, d), 4.67
(1H, m), 4.65 (2H, m), 3.51 (2H, m),
2.99-2.86 (2H, m), 2.78-2.70 (4H,
m), 2.13 (3H, s), 1.12 (3H, s), 1.05
(3H, s) ppm; LRMS APCI m/z 493
[M+H]"

133 OH |'H NMR (400MHz, CD;OD) &: 7.98 | 6%
(2H, m), 7.43-7.36 (3H, m), 7.16

CH; | (1H, dd), 6.82-6.77 (2H, m), 6.52
CH, (1H, d), 4.75 (1H, m), 4.66 (2H, m),
3.47 (2H, m), 3.07 (1H, m), 2.98
(2H, m), 2.92 (1H, m), 2.85 (2H, m),
2.24 (3H, s), 2.11 (3H, s), 1.23 (3H,
s), 1.19 (3H, s) ppm; LRMS APCI
m/z 507 [M+H)*

- 7




(2H, 1.
531
WA bhosWR26400MHz, CD3CD) 8:
H t), 7.31
(SH’ n')!
m, 1.06 (3H,

+MeH a6

m, 1.12 (3H, s),

4.44 (2H, s), 3.
s), 1.04 (

"~ N 7.04 (8H, 13,

05 (3H, s) ppm LRMS ESI
66%
6.76 (1 H d), 4.62

59 (2H, s), 2.92-2.65 (4H,
3H, s) ppm LRMS ESI

nr-oe.l

n z
[ MrH + WD 2005/ 090287 PCT/ |1 B2005/ 000640 125 137
8.42 (1 H, d),PdT/M20¢51000640

mz 464

+ Evaml o~ 121
H\MII’JIL' .

4

t@f‘( 2-am no-1, 1-fi3ret hyl e
as described i n JAct a ddner
Exanpl es 138 t AT H
m xt yre of

groxy- 2- [

3-[ 24 d
Lol 1 NO) - 2- 11

phenyl et hyl } a
(prepagation 140H; (0. 2M
triethyl am ne,
am ne (0.2M i n di et hyl ad
150/ {/L, 30/.1mol) and
H behzotri azol -1-yl)-N, N,
hexat | uor ophosphate 15 ((
225pL, 45,unol) was stirf

225, uL, 48, uno

DAY, PactE ¥ R0l Vol
(1H, d), 8831, &), 676 (1H, m).
580 T, didd ow ,cj-ﬁéﬁah
&9 (0 a0 G (df
9, B otan de (a7
& &fri (A&, 3mj5%2.8R+2T hy(3kiyi me,

2203y S)a e Bty Shi LAT (B,
-sg,M‘I i1 @é@%ﬁ‘ﬁﬁﬁ?tm@%gm

ed at 6 ays.

reacti on m xture was ther
Al ool 1

[ MO

ne/arbdZiM+d]éd i n vacuo,

f ol

H16%

\¥J

n

di it hyvl
uriroi Ilyl

or I-BO m nut es at

andyoat &,

de (anl

roomtenperature. The
Grt her di met hyl sul f oxi de

PSH1 | Y Aand
SuT—Toxi U —arta

oNL)Y

'"H NMR (400MHz, CD;OD) &:
7.41-7.05 (9H, m), 6.78 (1H, d),
4.65 (3H, m), 4.36 (2H, s), 3.55
(2H, s), 2.87 (2H, m), 2.81-2.69
(2H, m), 1.12 (3H, s), 1.05 (3H,
s) ppm; LRMS ESI m/z 531
[M+H]"

41%

136 cl

'"H NMR (400MHz, CD;0OD) &:
7.34-7.03 (9H, m), 6.79 (1H, d),

(2H, s), 2.90 (2H, m), 2.81-2.64
(2H, m), 1.12 (3H, s), 1.05 (3H,
s) ppm; LRMS ESI m/z 531
[M+H]"

4.63 (3H, m), 4.37 (2H, s), 3.54 |

24%




stirred for one mnute at roomtenperature and then
purified by HPLC using a 20 Phenonenex Luna C18

weyasem2sel uting with water/acetonitril e/ di et hpd BIB2065/000640

(5:95:0.05): acetonitrile, 8:5 to 5:95, to afford the
desi red conpound. WO 2005/ 090287 PCT/ 1 B2005/ 000640

126 No. Q Data 138 CHs LRMS ESI nmiz 504.30 [M+ 139
OH LRMS ESI -z 492 'Lsrl\ll+ 140 CH3 LRMS ESI _m 7z

136, 0' CH 3 LRikb NMR r#Q0Mbt, 26D:0P} &: | 66%
142

506. 28 |
- T 1aa N N R & 4 7,4ty FS[N[%? N
|/ | 2005/ 090887 PCT/ | B200E0AQBEHGN), £276 (145 df, 4BhE
ES |z 498.23 [M+ 146 N|N LRVB ESI’ mz 513, 2 W—ll
= (3H. m), 4.44 (2H, s). 359 (2
s), 2.92-2.65 (4H, m), 1.06 (3H,
s), 1.04 (3H, s) ppm: LRMS ES|

m/z 464 [M+H]"

Example 131: amine precursor (4-(2-amino-1,1-dimethylethyl)phenol) can be
prepared as described in Acta Chem.Scand. 8, 1203, 1207; 1954

Examples 138 to 147

OH O
H

H,C CH,
HO

HO

10 A mixture of 3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl) phenyl]

15

20

ethyl}amino)-2-methylpropyllbenzoic acid (preparation 140), (0.2M in
dimethylacetamide/3.75% triethylamine, 225uL, 45umol), the appropriate
amine (0.2M in dimethylacetamide/3.75% triethylamine, 150uL, 30ymol) and
O-(1H-benzotriazol-1-yl)-N,N,N',N -tetramethyluronium hexafluorophosphate
(0.2M in dimethylacetamide, 225ul., 45umol) was stirred at 60°C for 3 days.
The reaction mixture was then concentrated in vacuo, re-dissolved in
dimethylsulfoxide (300uL) and stirred for 30 minutes at room temperature. The
mixture was diluted with further dimethylsulfoxide (50uL) and water (100uL),
stirred for one minute at room temperature and then purified by HPLC using a
Phenomenex Luna C18 system, eluting with water/acetonitrile/diethylamine
(5:95:0.05):acetonitrile, 95:5 to 5:95, to afford the desired compound.



LRVS ESI mz 546.31 [M + Exanple 138:

N- et hyl - 3- phenyl propyl am ne can be prepared as
walemsnotzed in J. Med. Chem 34, 248; 1991 Exar@l/eB206k1000640

6- met hoxy- 3- pyri di neet hanameéne can be prepared as

described in Drug Design and Di scovery, 10, 35; 1993

5 Exanpl e 143: 2-[4-(Pyrazol -1-yl)phenoxy] et hyl am ne

can be prepared as described in W2002032897, p55

Exanpl e 146: 5- Qui nol i neet hanam ne can be prepared as

described in J. Med. Chem, 28, 1803-10; 1985

rep ratlon 1:

M.S-RZR) 2-({(2R)-2-{[tert-blata(di met hyl )silyl]oxy}

t\hyl ) phenyl ] et hyl } am no) pr opyl ] phe
et am de ( Y'') 1
ND-2005/ ogo:elmﬁg}lg%@?ﬂo%m

(3-{(2R)-2-[(2R)-2-{[tert-butyl (di met hyl )si |yl ] oxy}-2-

(11§8r ) ar oxy- s-

pxynet hyl - p - et hyl am| no] - propyl } - phenyl ) - acet

ic agi @ 20)  (250mRMmS et R 492 6 (Mf d
I met hyl~s yh)<3- et hyl cafbodii m de hydrochloride
(94ngyy O. 49mm| ) hydr oxybenzotri azol e nonohydrate

(66 ¥ Rﬂ/lOrwml\ A I\I Nediny

W‘Qat ed with Lrix 2t hyl am ne (0.12nl, 0.89mmuvol) and

56nmg, 0.49mpol) and the resulti ng

(Prepar

suspensisn e pgstir at rophRMSIES] at/add 6.261M] a
ni trpden atnosphere ¢ 18 hours. The sol vent was
I enDy in vacuo and the residgue partitioned between
ethyl acetate (10m) and saturated aqueous sodium

HAdar bonate ( P 0 organi c phase was
separ at ed, aqueouds phase extracted with

further vate (2x1Om). The conbined organic
extr adt ashed with wat @LRMS ESI m/z 493.26 [M]"

142
- Nv\/O\o _~ | LRMS ESI m/z 506.28 [M]"

143 Cl
ril\/\/©/ LRMS ESI m/z 510.23 [M-HJ

I
/Ej LRMS ESI m/z 544.27 [M]"
N\/\O




10

(5nmL), brine (5ml), dried (sodiumsulfate) and the
sol vent renoved in vacuo. The residue was purified by

wo b@sihomret urm chr omat ography on silica gel el up€TgB2005/000640

wi t h di chl or onet hane: net hamyl : 880 ammonia (95:5:0.5
by volune) to give the 15 title conpound as a pale

yeIIow oi | (150rrg) 1H NWVR (400MHz, CD3QD): 8 =
98 (6H 6—68—(1H—d), 4.60(3H—m— 3.80

7 20

0698 (6H—m—6
45H 1y, 3.40#2H,:ﬂ, 2.85|(2H m, 263 (2H m,
2.58 (1 H m,-4 . 80F2H m,| 1. 75 1.40 (10H, n), 1.03
(3H,|d), 0.83(9Rs), 0.00 (|3H, s), -0.20 éSH s)
ppm trospray) : erMS[FEﬁI-WZSS 23 [M]

Prep

2- {3 butyl (di met hyl)silyl]oxy}
-2-

el vilet h\/l 1 am nn\nr faYalV 'I nhn
et DAL LA g

Hﬁ} met hyl acet am de OreD HS
CH3 HO Prepared according to
t he ' R) - 2-
[ (2R) - )&@yl‘]% @f?{?% r oxy-
3- hy 005/ 090287

PCT/ | B2005/ 000640™~"129

ot In\ll A NNl a¥d nn\ll 1 hhnn\ll \
yl CATTIT 11 \JJ rJ r-’y rJ ]

and the appr oprl ate am ne

t et
conpound as a col gurlegs oil.| 1H NVR (400M+Hz, CD30D):
5 = [7. 20- 6\;5\(/6@;}_63\ (URMS ESPPP546131 (M)
3. 68 «2HN._S)~. 3. m,\2.85 (5H, m, 2.63 (2ZH,
m, .57 (I H ™ n, 1.60 (54 | 5 mM, 1.20 (4H m, 1.03

(3H|d), 0.81 (11 H m, 0.0q (3H s), -0.21 (3H, s)

%d@"ﬂ%‘ K-Sy - S oropy R rine aa be Prepared & dasEMbed in J.
Me{c‘B ¢/(éi‘R)312 Z4{8(,3|9B-12 {[tert-butyl (di methyl)sil yI ] oxy}
-2-14 dr axy- 3- (hydr oxynet hyl ) phenyl ] et hyl } a

E@g@gﬁ_} gﬁgﬁy}qu -qulggeetbanqmme can be prepared as described
R Brg Debigit dNd bsdhaR), 48, 35S -

Example 143: 2-[4-(Pyrazol-1-yl)phenoxylethylamine can be prepared as
described in W02002032897, p55

Example 146: 5-Quinolineethanamine can be prepared as described in J. Med.
Chem., 28, 1803-10; 1985

Preparation 1: 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]lethyl}amino)propyl]phenyl}-N-
cycloheptylacetamide

OTBDMS

H
HO CH, O \Q
HO



10

15

20

25

NCH3 OHCH3 0 HO HO Prepared according to the
procedure used for preparation 1 using (3-{(2R)-2-

WO ¢@Rp9Rs{ [tert-butyl (d inmethyl )s ilyl]oxy}-2er/B20§sd00640

r oxy- 3- hydr oxynet hyl - phenyi2s) -
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
20) and the approprl ate 15 amne to give the title

& ol (SR oG Herchuty e b N2 bbycrony-3
é}%r?xe/methﬁ ﬁ%ng%‘thy‘%rﬂlr%ﬂd%?oﬂy}} @% @haé%@aé%{?r?qgﬁhon 20)

(@50mg, 65 (DHAS5Smnpl)1l. 40- OL- GBd(maHylam)lnopmpyl)LSR’MEuylcarbodumlde

é WSehl Y, BbsioichyisxbshaRtBage Tiasonyitate (66mg

2 St QR) 2’4%\/{ cglrzneth)élformaé?l?ebmrm) was {trﬁafe)d letI'] ]trleth}ylamme

(@wml 0.89mmol) and cycloheptylamine (56mg, 0.49mmol) and the resulting

R eloR IR0 FLERR A e PR Bndkr B NrogkT affRosbiigse for 18
ﬁibﬁrs/ TReCEIveRP was RO EH RS ’{é‘ﬂe@ g?é PediBfe PARRREEDetween

used for preparatlon 1 using (3

ethyRacetqte t(@Pml)bang Isaturatedragugous siodiurh] isarbeRatet { 1Grml). The

bR AASe A BSn Pl E Y el acmeous iRbase: eptacted aith further

éﬁ‘u)yl abétatd GZﬂDﬁﬂP AMHeaéEmbine ngﬁlc%%ﬁécrté‘ﬁ/et'é WaBhed with water
ound as a col ourless oil MR (40 D) :

@raJ)7b|_19e7(5m;) (@ripd (odium 131ﬂfateﬂ)oar(ncimeosolvem0en(wad in vacuo.

%R‘?%ﬁ'dg?%?igpﬁ'%o%f% ﬂa%g cgl 6 67rr§# fagﬁgé)n?,subz@ Qfl eluting

With Yichi8railethait: nathadol9 880 a$s4m63|é 89‘9 :5:0%5 Byv%hﬁﬁef #give the
, 2.56-2.52 (111-1, m, 1.12-1

titleygompeynd s 2 pale yellgw 0(“@1#306!}3) -0, 01 (3H s), -0.20
$RMR) (40BMHz, CD;0D): 5 = 7.20-6.98 (6H, m), 6.68 (1H, d), 4.60 (3H, m),
3.80 (1H, m), 3.40 (2H, s), 2.85 (2H, m), 2.63 (2H, m), 2.58 (1H, m),-1.80 (2H,
m), 1.75-1.40 (10H, m), 1.03 (3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, s)
ppm.

LRMS (electrospray) : m/z [M+H]" 569.

Preparation 2: 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-
(cyclohexylmethyl)-N-methylacetamide

OTBDMS
H v 0
N N

HO CH, o

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



LRVS (el ectrospray) : mz [ MrH + 515, [MH " 513. 15
Preparation 5:

129

wdadosfo{)qzﬂﬂ) 2-({(2R) -2-{[tert-butyl (di met hyl ) spCyiB2005/400640
2-14

10

15

20

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyI} N- cycl opentylacetamde OITBDMs NN CH3 I O HO
20 Prepared accordl nEq to the procedure used for
19

;ﬁtbwamqlcmomylkrghﬁ@y' -gcefioRycig- (ﬁr@wﬁgn{?@)enandbmeyaparopnate

PR OB e P

eWMWWMH&Qﬁﬂsthewv)zms@s @Hahy & B’Be(wﬂr a) 1980 (3H, m),
andtheapropr iat e amneto ive the tit
o M ohs D TREm e %5 B 8 SRS NAAT (i), 1.60 (5H,

( 15-17301% ity £93 iHH,Z" 83%4 'é‘é»_'é?,éﬁb? ﬁéﬁlﬁ)) 039 (3H, 5) ppm.

a.FRIASGelttrodpidy) d}n/z{lM?H]'%e& (1 H dd), 4.65- 5 4.58
(2H, n),410404(111 m, 3.40 (2H, 3)292284
, 2.69-2.62 (2H, n), 2.56-2.51 (11-1,

(2H, :
5 '%f’ai‘a‘ﬁ‘?‘ 1% (5 ]rsgﬁr-%-@@@ B ﬁlﬁxﬁa"ﬁefi'in%ﬁﬂloxw*-l‘*-
Eliydreﬁy-@l(f(yﬂrbxyhethﬁl)ﬂ@eﬁﬁhtﬁ)}amﬂqrb?gphe%l}w- [(1S)1-

(el ectrospra
sysiphexviethy acetamlde

2-{3-[ (2R - &1dB - 2-{[tert-butyl (di methyl)silyl]oxy}

-2-T4-

: I ) phenyl ] et hégram' no) propyl ] phe

uty t annge BOMS HH N\ N
CH, 0]

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-buty|(dimethyl)silyl]oxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a colourless oil.

'H NMR (400MHz, CD30D): 8 = 7.20 (3H, m), 7.03 (1H, s), 6.98 (2H, dd), 6.68
(1H, d), 4.60 (3H, m), 3.68 (1H, m), 3.42 (1H, d), 3.38 (1H, d), 2.85 (2H, m),
2.63 (2H, m), 2.58 (1H, dd), 1.65 (4H, m), 1.40-0.83 (13H, m), ppm.

LRMS (electrospray) : m/z [M+H]" 583, [M+Na]" 605, [M-H] 582.
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15

20

HO 15 Prepared according to the procedure used for
preparation 1 using (3-{(2R)-2- [(2R)-2-{[tert-butyl

W@ cdoosmodrgt ) si | yl ] oxy} - 2- (4- hydr oxy- 3- hydr oxy mepdyiB20652000640

yl)- ethylam no]-propyl}-ph®nyl)-acetic acid
(Preparation 20) and the appropriate amne to give
the title corrpound as a colourless oil. 1H NWR
400 15 (2H, m, 12-7. 10,
Prebaratign 740) 213IRI 2GR} 2 lbrrbuba(disethiSiyloxy).2-14-

Pyarosy ‘57‘"%"15‘*{%‘“ 5”%“483*99§9F’25€ﬁ9f8ﬁ'1§%§V§%5

(Sopropylacetafmides? (2H, n), 2.56-2.51 (11-1, ny,
2.48-2.43 (11-1, m), 2.04-1.96 (2H, m, 190178(2H

m, 1.72-1. fid ™. 1.05-1.03 (3H d), 0.83 (9H
s), s %{? 0. 20 (3H s) ppm LRVS

(el ect rospr Hrriz V\ﬂl—l]- 9. 25 WD
2005/0963 tion 7:
2-{3 2({(2R)-2{ (di?fsthyl)silyl]oxy}

7dr oxy- 3- (IQ)H}Lro ethyl ) ghenyCHgt hyl } am

gdpy! ] phenyl } - (cycl opentyl net hyl) acet am de
OorBDMS/ NN CH3 O HOHO/ 5 Prepared according to

t heH@r ocedure used for preparation 1 using (3-{(2R)-2-

i’&;@grgg% t bUt fgrigggt G%/gl Lgleclj ¥c|>r] 8;(e¥>}araztlo(n41h33|ng (3-{(2R)-2-

go Jga{g?é}ﬁﬂ)mggg%éthlgglgﬂ&% ?gfbg& ggdltw@%??ﬂe%)l BRenyl)-

etiwlmmmd]-@soplyl}: phem:yl) asstioiacid 1Hd]sﬂ%t(c#OQM)12and3&B§Eppropnate
16-7.14 (11-1, d), 71170

E‘ﬂ““i"o g'i’é]té?%'”? ‘%S’A" nd as @ colpuslgsg ods’ (2H, ),

70
b Gogclond 12 4% {4k A0 10 5 7.8
6116.9996,9€ (26 z) 6369-8187 ('rH d)245'ﬁ+-2 6:'71(1(H dhﬂ) ms 4 58 (2H, m),
%9% %oz(gl-ﬁ ni)4 3 % 2»111,)\5 2. 9@62 §51dgH( : Y 23)0 % gzg(zH( ggl, 2.56-2.52
BIH, M),0L 1634 1~°(>5H Y, 185(P08 (8H, d), 0.83 (9H, s), -0.01 (3H, s), -0.20
(3H, s) ppm.

LRMS (electrospray) : m/z [M+H]* 515, [M-H] 513.

Preparation 5: 2-{3-[(2R)-2-({(2R)-2{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyljphenyl}-N-
cyclopentylacetamide

OTBDMS

H
N N

CH, 0 \O

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)—2-{[tert—butyl(dimethyl)sinI]oxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)—

HO

HO



ppm 15 LRVS (el ectrospray) : mz [MH + 555, [MH -
554. Preparation 8: . .
WQ@2¢03/0P28R) - 2- ({ (2R) - 2-{[tert-butyl (di net hyl ) sP¢HIB2005/400640
- 2-[4- hydroxy- 3- (hydroxyn&ithyl ) phenyl ] et hyl } am
[ no) propyl ] phenyl }-N- cycl ohexyl acetam de OTBDMS N N
HO 20 HO Prepared according to the procedure

lé?ggsa&@q?]p;{rsp@g %EF p' C?rtz‘lt I"F&I'(g iF ‘%RZF%Q% 20) (and theozppropriate

Mmértowreﬂhbmitwb'édnd/& 3O RIS
RCT/ | 82005/ 000640
et 'rizogpspDahényz 194akt id}, adve. wn(ﬁﬁad)atn 01-7.09 (1H,

|

S BB aR thR B8RRI dbohrl 4 chetnn aa), 4.65.

5 .58 [2H.9m, 141.1014 04 {1H Y- :?4%?5511%) i} 9%02 84/ 2)14 ), 69-2.62 (2H,
%‘])6§ - 8#31 (11Hr|mb|)1 94r1m2(42f67n 11.78-186 (2H,.185-1.624.58(2H, m),

39@ ! ?ﬂéﬁ%%z&éé ?“éf)(@qli' %%3 S, 820 (3H, s)

ppBﬁlSO(ZH ,175170(2H m, 1.64-1.59 (1 H,

39128 124115% m, 1.05-1.03
%Nséf)“ec'@o%@av Hn/%W+Hb 41, (] 539, o 20 (3H, s)
10 ppm LRMS (electrospray) : mz [ MH + 555, [MH - 554.
10 Preparation 9:

Préparation) - 26:( { (243-@R)12-Q(2RP2H lerb TBA@IMEH1)LilyIoKy}-2-[4-

Wﬂéw%“mwmtmwﬁwﬂeﬂwmm)pmwmrmrmmphe
(Ycloblitymetiyiodidfiiggm de OTBDVME N N/ HO YCHO

OTBDMS
H

H

HO CH, 0]

HO

15 Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a colourless oil.

'H NMR (400MHz, CD30D): 6 =7.19-7.15 (2H, m), 7.12-7.10 (1H, m), 7.04 (1H,

20 s), 7.00-6.96 (2H, m), 6.69-6.67 (1H, d), 4.71-4.67 (1H, dd), 4.65-4.58 (2H, m),
3.43 (2H, s), 3.19-3.17 (2H, d), 2.93-2.85 (2H, m), 2.70-2.62 (2H, m), 2.56-2.51
(1H, m), 2.48-2.43 (1H, m), 2.04-1.96 (2H, m), 1.90-1.78 (2H, m), 1.72-1.65
(2H, m), 1.05-1.03 (3H, d), 0.83 (9H, s), 0.00 (3H, s), -0.20 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 541, [M-H] 539.

25
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20

HO 15 Prepared according to the procedure used for
preparation 1 using (3-{(2R) -2-

WO ¢@Rp9Rs8{ [t ert - butyl (di met hyl)silyl]oxy}-2-(4pdmymB2005/000640

r oxy- 3- hydr oxynet hyl - phenyi3g-
et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation
20) and the approprl ate amne to give the title

BreBatation 1 771 i3 RRIR-AldR 4 lenbdipTlcimetnyiimiloxy)-244-
hydroy- e‘éﬁﬁ(ﬁ‘*ﬁyﬁa‘%‘myzﬂ?"xﬂ%@@f"“& roRforyfiingyp-ts

(Sielopentyimethyl)azetgmide m), 3.39 (2H s), 2.92-2.84
(2H, m, 2.68-2.61 (2H, m, 2.57-2.52 (1 H, m, 2.29-

2.21 (2H, 21.87 (2H m), 1.74-1.66 (2H, n),
1.05-1. 03 (BMBOMS 0.82 (9H s). -0.01 (BH\S), -0.20
(3H, s (el ectrospray) :ﬂﬁgz}@[o@+ 527,

[ M g 00640 134

- but®! (di net hyl ) silyl]oxy}

hydr oxy- 3- (hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nylHON- (cyci ohexyl net hyl ) acet ani de OTBDMS \ N N /
Pre ared accor di nfg to the procedur
&

&E%jarggracg;g&g ¢RJUR] Usedy p@regaratlon 1 using (3 -{(2R)-2-
(& RF- (oo S WQSP%‘WV&% OB NSRSt
gtgymm;zb]tamg;i%—éjheopwacepbmd )(Pae;ﬁatsnauoacml) a?d the appropriate

[ e ratli an appr rate am ne oglve
T °t9'\ée FRMAsu \ﬁﬁ@t $ Wigas Al NVR (400MHz,
PR cadoriz, RO 52l B 6Bl 4 1e7.00 (11,
d)) 7.04 ggq gs ga .9016.85 @), my me 661(1(H?,Hi) d)m 4 %74@H,21d) 4.65-
‘f%ﬁ ( m)23§3 éﬂ;@) éﬂqus 8@0 2H1d)592 QB@% &4, 'ﬂ’i) 2 70 2.63 (2H,
@4@56 AR g "2 88?18(§§ﬁ-|1|41}(13'7|6 F@?é%rﬂroﬁg 1%% -1.56"aH, m),

1.22-1.14 (2H m), 106104 (3H, d), 0.84 (9H, s), 0.01 (3H, s) 018(3H s)

ppm.
LRMS (electrospray) : m/z [M+H]" 555, [M-H] 554.

Preparation 8: 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyllphenyl}-N-
cyclohexylacetamide

OTBDMS
H
N N

HO CH, o) \O

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert—butyl(dimethyl)silyl]oxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



LRVS (eI ectrospray) : mz [MH + 569, [M+Na] + 591,
[MH" 567. 15 Preparation 11:

133

wdadosfo{)qzﬂﬂ) 2-({(2R) -2-{[tert-butyl (di met hyl ) spCyiB2005/400640
2-14

10

15

20

25

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyl }-N- (cycl opropyl net hyl ) acetam de OTBDMS N\ N,,
epared according to the

11 20
%%6%@5?50 959@6}-56@5@@5%%@% (Rreparation Q) anyg -the[ appropriate

le i [ 10 (4- hyd
%6%%?&3@% Suas ¥ oplplessll boosss
MB’ZOQBJMIG%@D;;OW% 7.19 (1H, d) 717715(1H d) 711 -7.09 (1H,
et hyl am no] - pr.opy ace

50 7 SRS b FEUs D LRE! b6 8856 4T Ne b 7O 6L (15, od), 4.65-

SRR Be iyt BT 34 RS S Eeg PR 2897 61 on
)% 2-56-2D 1 U HImY )1, 861680 @HIn, H . FH-1FJ0 (2H 58 41.64-1.86(1H, m)
303 A5 . (024145 (3799, 06 T b3, BB DR, 90-0.01 (
051020 (3t 5?3"’8” 12 (214 W, -0.04 (3 s). -0.24 (3H

iRWr(elemer(ag) envz dpHRYI55, [MEH] [B94H] + 527, [ MeNa] +
549, [MH - 525. 10 Preparation 12:
2-{3-[ (2R -2- ({(2R)-2-{[tert-butyl (di met hyI )silyl]oxy}

Fepdration & ZSRIARN3(2R) Prltarthutyldimethylsilylloxy)-2-14-

e e
repared accordin

Fgft\o%‘é lacetamide sing (3- {(gR) 2- 15

[(2R) -2-{[tert-butyl (di methyl)silyl]oxy}-2-(4-hydroxy-

3- hydr oxynmegrdpmgeny! ) -

H H
N\l/\©/\”/N
HO CH, 0 3
HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJloxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a colourless oil.

'H NMR (400MHz, CD3;OD): 6 =7.19 (1H, d), 7.17-7.15 (1H, d), 7.11-7.09 (1H,
d), 7.03 (1H, s), 6.99-6.95 (2H, m), 6.68-6.66 (1H, d), 4.70-4.65 (1H, dd), 4.62-
4.61 (2H, d), 4.29-4.21 (1H, m), 3.39 (2H, s), 2.92-2.84 (2H, m), 2.68-2.61 (2H,
m), 2.57-2.52 (1H, m), 2.29- 2.21 (2H, m), 1.98-1.87 (2H, m), 1.74-1.66 (2H,
m), 1.05-1.03 (3H, d), 0.82 (9H, s), -0.01 (3H, s), -0.20 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 527, [M-H] 525.



et hyl am no] - propyl } - phenyl )-acetic acid (Preparation
20) and the appropriate amne to give the title

w@oompoung’ as a white foam 'H NVR (400MHz, CD3ED)/1B28057000640

10

15

20

7.24-6.95 (6H, n), 6.70-6.6R (1H, d), 4.72-4.68

(11-1, m), 4.67-4.58 (2H, n), 3.24 (2H s), 3.02-2.99

(2H, d), 2.92-2.50 (5H, n), 20 1.72-1.08 (13H, m),
06-1.04 (3H d),.0 9H 0.00 (3H,.s). -0,19

PrRpastion A0 RRHIR L2 BRI tertputy) dimpinyiigiylloxy)-2-4-

%g‘g%zifagﬁ,df%ﬁ{é@ﬁ{:ﬁ&ﬁéﬁ%]&W}Eﬁ%%%Wfp‘hen]yf}@m

Neyelohexgimgthyl)adcatamadd - 2- ({ (2R) - 2-{[tert -
butyl (di met hyl)silyl]oxy}-2-[4-hydroxy- 3-
(hydr oxymet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } acet am

ide OTBDVMSOIBDMS N 11 N'' CO HO 5 Preparéthaccordi ng
to the procegdureHused for preparatipn 1
(3-{(2R > R -fNertxhuty dNi._ mpt\&q

oxymet h yl -ph enyl

tion 20) and the appropriate amne to give

the titJe conmpound as a white foam 1H NVR (400MHz,

CD3@®)~ 8 = 7.20-6.93 (6H, m, 6.68-6.65 (1 H, d),
4.74-4.68 10 (1 H m, 4.65-4.58 (2H, m, 3.40 (s,
Riippardobecoring o theHbroc2dire Aséd 68 Hie%és razigﬁl : 10gsi(1§ H3-{(2R)-2-

2 .81,46H (3), 1.70 g6H, S), 1.07-1. , ,
32@2% gr-Bytyl@inpethysibyioxy}-2-{drhydroxB-hysirgxymethyambeny)-
REIRARIBYY)-pBhf)-aboll -2kt 3Prepitafibh "B bhd the appropriate
e s A Foam. . ydr oxyet hyl
n (0),4 -o- roxyne en -Z- roxye am
BNOK, O OB AT Tl S e kb b7 S 7168 (T Hamh 7 03 (1H,
b Akl h f i , 2
356,98 5205 TN, 6% BT Pl W BYiBh 0380179 62481 (21, a),
BCEI3 (32095801249 (2H3d), 2.91-2.84 (2H, m), 2.70-2.62 (2H, m), 2.55-2.50
(1H, m), 1.69-1.67 (5H, m), 1.49-1.43 (1H, m), 1.27-1.14 (3H, m),’1.05-1.03
(2H, m), 0.84 (9H, s), 0.01 (3H, 5), -0.18 (3H, s) ppm.
LRMS (electrospray) : m/z [M+H]" 569, [M+Na]* 591, [M-HJ 567.

(f;”@epar

Preparation 11: 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl}ethyl}amino)propyl]phenyl}-N-
(cyclopropylmethyl)acetamide

OTBDMS
H

HO

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)—2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



Preparation 14:

N-(1-adamantyl methyl)-2-{3-[ (2R -2-({(2R)-2-{[tert-
waioghgudsmet hyl ) si |l yl ] oxy}-2-[ 4- hydr oxy- 3- PCT/IB2005/000640
(hydr oxymet hyl ) phenyl ] et hyi3sam no) pr opyl ] phenyl } acet am
ide OIBDMB N CH3 1| OHO HO 5 Prepared according to
the procedure used for preparation 1 using (3-{(2R) -2-

é‘ﬁ?@@ﬁ@%@fs“ﬁﬁ}&gﬁ%bg%@ﬁﬁyaFHxﬂE@PﬁgﬁiﬁOax?%t&m the appropriate
%- irfed {3 i@@tﬁ@ligfaemgbh-amwt@?s&ﬂn? aci d |
rBrepar tion 20) an tﬂe appropriate’ amne to give
tHh &IMIR t(4 @01z DYDY Sa= Wi 5-8.0706@H, A 7MMR(1M.09VB25-6.92 (2H,
CDBCD)é 5 = 7.22-6. 9%6H, m,. 6. 71_- 6. 6%'%1 H, 20(08 ,
m).76:62:663 (10, 01.14-86-4§3 (1Hg el A5%B-¢:Bi4 (2}, d)3 324 (2H4s), 3.00-
2. — .

5 450, BP 4 pbEd O d; ghe-20 Pty Gesidlie Gjt. co). 1.01-
0.0|B4(3t(-l?ld,), ?.XDB-@_BJUH( Bi& 083_9 é91}g sl? g(ﬁg.?Z(gipgqn), g?_mmz (2H,
&ﬁéﬂéﬁéﬁ??%b%{éﬁéwﬂz- (g(z'R) -2-{[t2rt i butylh | ' i
R o SR L S B NN
Y /dC}_BrO rI_Da|Ir_IOt' (F)’repargpl acc(:otdi gg Eg_tgg pr ocedur e

10 Pieherafonls 187 Bt llem ARy 2t robigiaimemysinsep-2-44-
R Ry pheny ethyRaminoloropyphenyil-No
(2yrlaheptylmethybacetamide anine to give the title
conmpound as a white foam

OTBDMS
H
N N

HO CH,

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
15 [(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-

ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate

amine to give the title compound as a white foam.

'H NMR (400MHz, CD30D): § = 7.24-6.95 (6H, m), 6.70-6.67 (1H, d), 4.72-4.68

(1H, m), 4.67-4.58 (2H, m), 3.24 (2H, s), 3.02-2.99 (2H, d), 2.92-2.50 (5H, m),
20 1.72-1.08 (13H, m ), 1.06-1.04 (3H, d), 0.92 (9H, s), 0.00 (3H, s), -0.19 (3H, s)

ppm.
LRMS (electrospray) : m/z [M+H]" 583, [M+Na]" 605.
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WD 2005/ 090287 PCT/ | B2005/ 000640 138 ' H NVR (400MHz,
CD3OD): 5 = 7.22-6.96 (6H, nm), 6.70-6.68 (1 H, d),

W@ 2002090268 (1 H m, 4.67-4.58 (2H, m), 3.95 ¥A1/HE2065/000640

3.52 (2H, s), 2.94-2.50 (5H6 n), 1.96- 1.78 (12H, ),
1.62-1.56 (2H, d), 1.05-1.03 (3H, d), 0.83 (9H s),
0.00 (3H, s), - 0.19 (3H, s) ppm 5 LRVB

SRS 5V} (ot o {1 ¢ oM Reama IR 2 @R 2-(Ttert

bZ:t{(lf(dlmeth I)sﬂyl]oxy}-z [4-hydroxy-3-

dr oxy- { dr oxynet hyl )’phenyl ] et hyl ) am no) propyl ] phe
16 yqltq?@ymt yﬁphenyﬂytmmmmy@wmmwm
CH H3 NNHOCH3 O 10 HO Prepared according to the

procedure u preparation 1 using (3-{(2R)-2-
STBONS,

[(2R) -2-{[tert- I(dlmethyl)sHyI]oxy} 2-(4-hyd
roxy-3 d t hyl - ph l) -
et hyl ~opy | i '3 epar ati on
e appropmi ate e talgiv title
as a whit&Hsoa 1H VR ( CD3CD): 8

722698(6H M, 6.70-6.68 (1 H d), 4. 75-4.71 (1
H% 4.70-4.58 (2H, n), 3.70-3.64 (2H, n), 3.45-3.37
(2HOm) , 2.98-2.52 (8H m), 1.80-0.80 (25H ), 004

- 3 el ect
Prihard arsrcdigo S8 e hoBedlrecioackiomPpatRRD 1 Msing (-(2R)-2-
P
L e (o R B
efyjaquino]-propyl phenyl) acetlc acid (Preparatuon 20) and the approprlate
I I
Qﬁﬁ*"ié’féfg'cyc S KPR T Wbk Toaee OrBone aB L N
\H NMR (858MHZ. CD;0D): 5 = 7.20-6.93 (6H, m), 6.68-6.65 (1H, d), 4.74-4.68
(1H, m), 4.65-4.58 (2H, m), 3.40 (s, 2H), 2.96-2.85 (m, 2H), 2.72-2.54 (3H, m),
2.04 (3H, s), 2.01 (6H, s), 1.70 (6H, s), 1.07-1.05 (3H, d), 0.85 (9H, s), 0.02
(3H, s),-0.19 (3H, s) ppm.
LRMS (electrospray) : m/z [M-H] 605.

Alternative method

The title compound was prepared from N-1-adamantyl-2-{3-[(2R)-2-({(2R)-2-[4-
(benzyloxy)-3-(hydroxymethyl)phenyl]-z-hydroxyethyl}amino)propyl]phenyl}
acetamide (preparation 164) using a similar method to that of preparation 25,
as a colourless foam in 91% yield



HO HO 5 Prepared according to the procedure used for
preparation 1 using (3-{(2R) -2-

WO eaRp9Rsq [t ent - but yl (di met hyl ) si |yl ] oxy} - 2- ( 4P¢yB2005/000640
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3- hydr oxynet hyl - phenyl )- 137

et hyl am no] - propyl } - phenyl ) -acetic acid (Preparation

20) and the appropriate amne to give the title

conmpound as a V\/nl te f am 1H NVR (400MHz, CD3OD):

FPrepagatign (oH, 16 | A1 @f@mmtmlmsﬂ)yl)-z-{‘#ﬂ(ZBDZA({%?)-Z-{[tert-

8-4.51 (0. 5H, ,
%g'(gr%ﬁt'}dydgéﬁﬁ"%?} @?Z‘ﬁmwﬁ- "s). 3. gsa (1 Hm s),
aréx 12H,
D0 10 (3 adh 0 8370, B0V B G650, 0o
(3H, 2s), -0.18- --0.19 (3H, 2s) ppm LRI\/S

(el ectrospr & vBDMﬁ z [ M+H] + 583, [ MtNa] + 15
Pr epar atl on 118: H H
2-{3- R BR) - et - Ni_me |yl ] oxy}

t -
p N (hydr oxynsyhyl @ gy hyl } am no) propyl ] phe
tyOf - N°Ycycl ohexyl - N-&t hyNacet am1de OTBDMS CH3 H r

NN/ CH3 O HOHO 20 Prepared according to the
propestlre used for preparation 1 using (3-{(2R)-2-
[(2R) -2-{[tert-butyl (d

iRrephsdd actordingxiy} the: prodaddicouyed fow BE I L -2-
P dec?)os/ o%rog‘g?%cw IbBZOgSI 00%%40dsryd %Maﬁm afiNgTBL(2R)-2

1&2@/ rétifer&EPUHEmethy pabiipkyl-2tethydroxyr 3t hydroxpaneshyiahenyl)-

S o RS Ep L Ao 48 o i
énﬂﬁeﬁo@A/e(lﬁbl,title)corﬁpﬂ@acﬁaﬁﬁ whiteHoa#)., 4.72-4.68 (1
H,om 4 64-4.58 (2H m, 3.73 (2H sg, 3. 703,60 (1
H VIR 0PI EDSGDYaD 13256 S6K6H, 10).5.7nf 63 (B, O, 8475-4.67
(Ph o) 4.66-938%24 1 28 2H s BS da- 506 1 i) 2.8% LA, 5), 1.90
(3H, 5), 1.74-1.58 (6H, m). 1.44 (6H, 5), 1.08-1.06 (3H, ), 0.84 (3H. 5), 0.01
(3H, s),-0.19 (3H, s) ppm.

LRMS (electrospray) : m/z [M-H] 619.

Preparation 15: N-2-adamantyl-2-{3-[(2R)-2-({(2R)-2-{[tert-butyi
(dimethyl)silyl]oxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)
propyl]phenyl}acetamide

OTBDMS
H

. LU TR

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a white foam.



10

15

1.08 (3H, t), 1.04-1.02 (3H, d), 0.92 (9H, s), 0.01
(3H, s), -0.20 (3H s) ppm LRVS (electrospray) : nmz

W(@ boosipe02605. Preparation 19: PCT/IB2005/000640

2-{3- [(2R) 2-({(2R) - 2- ([t er38- but yl (di met hyl ) si |yl ]oxy}

hydr oxy- 3 (hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] phe

TN (RSB SDY B SRR, ) 0
Hhomilue 674558l ( IHrmPYEQSV(Q‘H Q), 3595</2'Pﬂ §); fb% ﬁsg m), 1.96-

H&@-ﬁ“’%tert butys_fll met hyl ) 'si |

G812 ). ehdr hdbHy . elmgusyose(w d)dO (8?) (9H, s), 0.00 (3H, s), -
t ' ropyl } - pheny acetic aci reparation
%aby(gms?%kngpprpgpil ate amne to give the title
lo%lsft&(&lelctmpaawmlnn/e v 6351 NVR (400MHz, CD3CD): S =
7.22-6.96 (6H, m, 668666(1H d), 4.70-4.65 (1H,

M), 4.64-4.58 (2H, ), 3.42 (2H s), 3.21-3.17 (2H,

{ipatafin): 16 | 2451098231 PRy sltter b Bhumagniishiylioxy)-2.4a-
'wm-&lhmldxymthﬂ)ﬂﬁ’elﬁﬂ%thﬁ}anﬁn%@p.(o&sj lﬁ‘”"" Onv3-

c&cé hekiRty i methylacotamide) o

(3- {(2R) 2-[(2R)-2-{[tert-Butyl (di nethyl)silyl]oxy}-2-

(4- OTBD

MS
hydroxy 3-h roHynethyI phenyl ) - et
enyl ) - C_acnNd 2005/ 090287 P

sam no] - propyl } - ph
/1 B2005/ 000640

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2—{[tert-butyl(dimethyl)silyl]oxy}-2-(4-hydroxy—3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyi)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a white foam.,

'H NMR (400MHz, CD;0D): § = 7.22-6.98 (6H, m), 6.70-6.68 (1H, d), 4.75-4.71
(1H, m), 4.704.58 (2H, m), 3.70-3.64 (2H, m), 3.45-3.37 (2H, m), 2.98-2.52
(8H, m), 1.80-0.80 (25H, m), 0.04 (3H, s), -0.19 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 619.
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HO A solution of nethyl
(3-{(2R)-2-[(2R) -2-{[tert-butyl (di nethyl)silyl]oxy}-2-

W@ 2005h090d8DXxy- 3- hyd roxynet h yl -phen yl) - et hyl apam/iB20as}000640

pro pyl}-phenyl)-a cetate 1Preparati on 21) (7.04qg,
14.43nmmol ) in tetrahydrofuran (40nml) was treated with
5 lithium hydroxide (28.9nl of a 1M aqueous sol ut| on,
28.9nmmpl ) and the reaction to stir at roo

Peepanatior e 11 or 218-HaM) 2 ({(%)r%dmeafrwtyyalmeGlzﬂ)sMJoxy}-Z [4-

Bikafox SRR Ry PRy eyl ERRlro PP e iR

egoheptyd- Mmtﬂhyaadeunrdwas decanted and the residue
washed with further water (10m ). The residue was

redi sol ved ﬂ ﬁ)& t hanol (30m ) and the sol vent
rermvedlng 0 give the titleCWppound as a
WI t hout further

. VR (M08 .32 (1 H,
m, -7.10 (1 H,
d), (1 4.98-4. 95
. 4.65- 4.64 (2H, d), 3.48 (2H-sY 3.48-3.43

'6. 70
), 3.28-3.23 (1 H, dd), 3.13-3.09 (1 H, 15 dd),
29‘&19293(1H dd), 2.77-2.72 (1 H, dd), 123121
%H 0.86 (9H, s), 0.06 (3H s), -0.13
areqh@scwlrégstt@ é?é%rpéwedurm ltse{dquq] nrenazatloPMNﬁ}ng (3-{(2R)-2-

(98 oLt Al melsARA 22 4 AR st otitebiei-phepy)-

EthylapriPic -dttet id 4 timtlz d th
(Sh&{ ( ZRC)D] 'NOF N A %“‘Z’S?né"’} sebrdivn oxeg/}appmp”ate
B¢ {dive e bl pompouggias awhiteyPamphenyl ) ~et h yl a

3&#%2%9%6%6%' O S RA . W%%%@%Qi@%@&w 4.72-

(HIQ ﬁlﬁﬂ?&m (Q'H Q’fl) @53%4' 51 (0 5H m) 3.90-3.83 (0.5H, m) 3.77
E {(2 H‘ é} }/I {I) |Iyl;oxy2}
1, 9036815k 5)- %Bﬁy 50 (5 ) 2 82578 31 S, 4 96150 GioH, m),
??jaé\égpg?%ﬂ 88)?Wéé-o%d‘(éﬁ,”ﬁé}?b.oqr@.BM'(&H?B?S}%.18- -~ -0.19 (3H, -
2s) ppm.
LRMS (electrospray) : m/z [M+H]" 583, [M+Na] 605.

Preparation 18: 2-{3-[(2R)-2-({(2R)-2-{[tert-butyl(dimethyl)silyljoxy}-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)propyl]phenyl}-N-

cyclohexyl-N-ethylacetamide

CH
OTBDMS 3
¥ g
N N
' CH \O
HO 3 ©

HO

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-



10

15

20

(Preparation 22) (5.27g9, 9.12mmol) and 10% pal | adi um
on carbon (1.00g) in 5 ethanol (50nml) was stirred

waoinasn@s? at nosphere of hydrogen (60psi) at roP@T/IB2005/000640

tenperature for 16 hours. Tee catal yst was filtered
of f through arbocel and the filtrate concentrated in
vacuo. The residue was purified by flash colum

AR e ReY e Pl kGRS S (hiesirallin 20). and the appropriate
ehdng tagivieah8gitle: dbripolnd ¥9buimile foangi ve the title
¢onpound 10 as abéale yellow oil (1.99g) which was

ud MR (496MHZ.UEPBEP) gL 7t 256t 94 (BH, ), AVRO-B4EB H, d), 4.72-4.68

Frgamy 484 B80H g 3 1) BT 60 (7l 3.6 . . 3.70-

B, 690&5 g1.H 4m§2343c53 2(429H Cﬁ); 2395@ 483t$H dei 1 %559 892('(1'8’15)'“ 1.12-

a)os @I"BZ) 09@4 -1. (33} (3Hm)oQ 9{2349H @ ), 0. ch (als (sBI-D 20) (3th5) ppm

RS P g o (e o

(3- {(2R) 2- [(2R) 2-{[tert-butyl (di rrethyl)silyl]oxy}-z-
dr oxymnet hyl - phenyl ) - et hyl am no] - pro

4- [ benzyl OX\}/)]
vepanation | 1 ac%‘l(é‘t[@% )-Q'{[(er&butﬂ(dlh&thyl)ﬁIyl]oxy}-2-[4-

FyeRy-Bngdreifeti e fvsthab o RE PYpbS YR VA

aya@we}(ymthggabe(a?nmar ation 23) (12.5g, 27.7mml) and
et hy 5/ 090287 PCT/|B2005/ 000640 143

{3-[(2R) - 2- am nopropyl ] phenyl }acetate (Preparation 25)
(11.5g, 55.9 in dichloromethane (130nl) was
heated to 9C Iovm ng the di chl orldnet hane to

Or aRE : 4 TR as Mt _at900for a
6 hours. xture was ed to
N epper at ure ali,pu ed byJd | ash colt

eluting with

di chl od onet hane: met hanol : 880

Prepared according to the procedure used for preparation 1 using (3-{(2R)-2-
[(2R)-2-{[tert—butyl(dimethyl)sinI]oxy}-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetic acid (Preparation 20) and the appropriate
amine to give the title compound as a white foam.

'H NMR (400MHz, CD;0D): 5 = 7.22-6.96 (6H, m), 6.68-6.66 (1H, d), 4.70-4.65

(1H, m), 4.64-4.58 (2H, m), 3.42 (2H, s), 3.21-3.17 (2H, t), 2.93-2.50 (5H, m),

1.74-1.60 (5H, m), 1.39-1.34 (2H, q), 1.30-1.12 (4H, m), 1.04-1.02 (3H, d),
0.96-0.91 (2H, m), 0.90 (9H, s), 0.00 (3H, ), -0.19 (3H, s)ppm.
LRMS (electrospray) : m/z [M+Na]" 605.

Preparation  20: (3H(2R)-2-[(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-(4-
hydroxy-3-hydroxymethyl-phenyI)-ethylamino]-propyl}-phenyl)-acetic acid
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ammoni a (98:2:0.2 changing to 97:3:0.3, by volune) to
give the title conpound (12.1 g) as a white oil. 1H

WORMSO4RONHz, CD3OD): 6 = 7.47-7.45 (2H, m, 7rGRIBE20E2000640

(4H, nm), 7.19- 7.15 (1 H, 141, 7.13-7.07 (2H, n), 7.03
(1 H s), 7.01-6.99 (1 H, d) 6.93-6.91 (1 H 10 d),
5.12 (2H, s), 4.76-4.73 (1 H, t), 4.67-4.66 (2H d),

3.66 (3H, s) & (2H s), 295280(2H m,
ét%g 1.06-1.05 (3H, d), 0.83 (9H, s),

2.68-2.55 (§H.

0.00 (3 g 19 (3H, s) ppm L(Si\_/'E (el ectrospray)
ny q tion 23:
[2- (Y oxy) - 5 (a1

Rlo2- brgifo- 1-{[ ter ut meth@) 15
'Sl?y|

axy} et hyl) phenyl]nethanol OIBDMS Br HO Borane
di net hyl sul fi de conplex (42.4m of 10M solution in
tet'?'@hydrofuran 424mmol) was added dropwi se to a

ol ut| s of .met h

2- | -5- 1 R-2-
o8y *los i 695?%?@:&%%%{[1‘%&9&«@%»ﬁzww}-z-m-
hfereRg ahydtOxyhbin helf-ofty ar i Brdpiioheny))-acefate
(Prenarationc2i ) (t7oo4gsf1m3mml)2nnrtetrahyam1rhhqmomqqlvgsi tre@ted with

i B dialidBLie Sehht 2 I Sipausysohton: 28.8mme) and the
feittionasfl td BBNat kdn $&MBERtureSIIP®th svﬁg&eﬁﬁh@% acid (28.9mli

resi due was partitioned between oro
@BéO\M)aqaﬁﬁus\@DmﬂO@sQﬁrﬁrblmoll)maaqddedsamihlaeﬂ tMaSteﬁéhydrofuran

A0S AL s S TR e S ans o
isidue tvigbhadu Qaths fsrdiskru fratdy 8f0rﬁ§4(ﬁ@%§|dué“\h59 r%é@ so;ved in

2005/ 090287 PCT/ |1 B2005/ 00064 (rmagnesi um sul
ane (3¢mheand thersolvant remanashin Vaeuo msgdaethaaﬁle compound

BB s am o Sl i Sab R SR Rhespurcandh.

| t
comﬁﬁgo?@"g&s TO00) TSRS TR T, 71 Ok, )
(4808 (1idDd), :7? 2.1 (1=4,24)76 39-6 5/, (1, d),74. 9&479851}(1%) 4.65-

4‘13%9@@') (31§h 5.3 %3(@{{1% h), 3. géa?@ﬁké)dd) 3.13:3.00 (1H,
dd), 2.98-2.93 (1H, dd), 2.77-2.72 (1H, dd), 1.23-1.21 (3H, d), 0.86 (9H, s), 0.06
(3H, s), -0.13 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 474, [M+Na]"* 496, [M-H] 472.

CHN analysis : found C 64.15%, H 8.25%, N 2.84%: C26H39NO5Si+0.7H,0
requires C 64.22%, H 8.37%, N 2.88%.

Preparation 21: methyl (3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-Z-
(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-acetate



0.11 (3H, s), -0.07 (3H, s) ppm LRMS (el ectrospray)
mz [ MtNa]l + 473 / 475. Preparation 24: nethyl

w@2qobeseyt oxy)-5-((1 R)-2-brono-1-{[tert-butylPC1B2005/000640

10

15

(di nethyl)silyl]oxy}ethyl)benzoate OTBDMS Br O O CH3
A solution of nethyl
2- (benzyl oxy) -5-[ (1R) - 2- br ono- 1- hydr oxyet hyl ] benzoat e
(71. 05q, 198 ). imdazole (18.52g, 272mmol),
tert-butyld $si|y| chloride (32.23g, 214nmmol)
and 4- (N, N-di netfhyl am no) pyri di ne (0.44g, 15 3.6muol)
i » D1l vas~heft to stir at
roggn at no8phere for a
sent Owas renoved in vacuo
thel residue partitioned between ethyl acetate
(500mM ) and water (500m ). The organic phase was
sepdOat ed and washed with 2N hydrochloric acid
é?-fold 500m ), saturated aqueous sodi um bi carbonate

2 spepersign 500 Methykh (3n{EARAR-H8 B)-driltent-atyiidimetog gilylJoxy}-2-(4-

By Ry R PSP Bl o BER B eldte
(Prepagationl PR NIE27 4 00M2ZmmeDGAR) 10% palladilim( dA-darbba) (1.00g) in
7.51-7.30 (6H, m., 7.01 (11-1, d), '5.19 (2H, s),
gl (Bomp) ks Shired ieT (@5 piragdpheranicygeogen (6apsi) at room

B0l R05e ! AeR0 bt Sk e ARty lotP Bfpdfand the

filtnate ¢dvidsmlratesDlin/ va€lb. Phepresiadueowaks puniieyby flash column
SN GODEAPY orsioed 08 Gty W' Gichloromethane methanol:880
FFTA(c8 44 R 5% bl O BIORISE g B EBhpouna
aganpale yelowaitd89gwhich was used without further purification.

'H NMR (400MHz, CD30D): & = 7.21-7.17 (2H, m), 7.11-7.09 (1H, d), 7.03-6.98
(3H, m), 6.69-6.67 (1H, d), 4.71-4.68 (1H, t), 4.62-4.61 (2H, d), 3.67 (3H, s),
3.59 (2H, s), 2.96-2.86 (2H, m), 2.69-2.55 (3H, m), 1.07-1.05 (3H, d), 0.82 (9H,
s), -0.01 (3H, s), -0.20 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 488, [M+Na]* 510, [M-H] 486

Preparation 22: methyl (3-{(2R)-2-[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-
(4-[benzyloxy]-3-hydroxymethyl-phenyl)-ethylamino]-propyl}-phenyl)-
acetate

OTBDMS

H
N O.

HO

A solution of [2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)
silylloxy}ethyl) phenyl]Jmethanol (Preparation 23) (12.5g, 27.7mmol) and methyi
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formate (6.94g, 110nmmol) was heated to 75C in the
presence of 20% pal |l adi um hydr oxi de- on- char coal

wo B 87 C, 2.00g). After 90 minutes the reaetT/tBR005/000640

m xture was cooled to roam tenperature, filtered

t hrough arbocel and the filtrate concentrated in

vacuo. The residue was partitioned between 10

{?h[gfﬁ?- Armhdarpylgidtvnhcande S(Weéé%‘ﬂﬁha%)l@ﬂ)ﬂﬁb B5Ammol) in
rgani c phase separated. The aqueous phase was

digtilommbettiade d hBombnea s heatddl @0909C, aiwwlhg the gighleremethane to

vAppERIE0 THG (GRUR TSI S o AP AR 1 8 PG iCpLeurs. The

lglcgrf' 517 gtg)rei gva;s' %@ﬁwﬁ{?ﬁ tgﬁ@?%re &nd 55ur3%d7b)2ﬁash column

c(r%fnasd graphyt2e8. @ica1gel efuting. @ith2. cﬁ@hlommwnpnememanol 880

St G800 S5 E I 2 Ll 0, compouns

hyl ] - am no} - propyl ) - phenyl]-acetate
(ﬁbd@%l orlhc}e%tll—ﬂ NII1LiOOCH 3 20 CH3 CH3 O A sol ution

bf NMRhMOOIVB-li zcn@m opyd Vpiehys] (bt at)e 7(39- €28 @H,om), 7.19-

FIha sy S, EEBH A1 . 65091 1
éj)lgshf? 2#6 '?6?5’(%0%%%86&4% gzﬁﬁh) 33§QWP)ILI) sj,’.58 (2H, s),

2 95?2386t(BHen‘f)oE 682.66Bkl, nThd.Ws1:08a@H, d-ﬁ 618& @b 2)a8.00 (3H,
enc g g addi ti on of saturated aqueous sodi um WO
o%ﬂ@é Hg$) RRY | B2005/ 000640 146 bi carbonate (200m)

g&ﬁ% st M f @gure ceased. The
organ{ﬁll ggéewwad%h epar]atsgg %ﬁe? e aqueous phase
extracted w th dichl oronet hane 100m ). The conbi ned

Breparatioaxt r2&:t s [Mbenwlmu) Br(éd saremeriHitest-butd(dimethyl)

reducedq i.n va i fi t|on by flash col um

Sihimaoskidb RpSRVmSRAYST

di chl or onet hane: net hanol : armoni a (99:1:0.1to

95:5:0.5 by vol une)oyBmavs 4:1 m xture of

di astereoners (R R Je as a pale yellow oil

(8.71g). Treaty 'hydrogen chloride (40mL of a

1 Msolution 40mol )

Borane dimethylsulfide complex (42.4ml of 10M solution in tetrahydrofuran,
424mmol) was added dropwise to a solution of methyl 2-(benzyloxy)-5-((1R)-2-
bromo-1-{[tert-butyl(dimethyl)silylJoxy}ethyl)benzoate (Preparation 24), (91.0g,
189mmol) in tetrahydrofuran (1600ml). The resulting mixture was then heated
to reﬂdx for 2 hours and then cooled to 0°C before quenching with methanol
(270ml). The mixture was left to stir at room temperature for 16 hours and then
the solvent removed in vacuo. The residue was partitioned between
dichloromethane (500ml) and water (500ml). The aqueous phase was
separated and extracted with dichloromethane (500ml) and the combined

organic extracts washed with saturated aqueous sodium chloride (500ml), dried
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foll owed by three successive crystallisations
(dii sopropyl ether/ nethanol) gave the title conpound

w@s008/0%i281 e crystalline solid (5.68g). 10 1H NMR/IB2005/000640

(400MHz, CD3CD): 8 = 7.52-7448 (5H, n), 7.28-7.25 (1H,
m, 7.18- 7.16 (1H, n), 7.02-6.99 (2H, m, 4.59 (11H,
q) 362(2H s), 3.30 (3H, s), 3.30- 3.25 (11-1, m,

2.66-2.60 (1 1.68 (3H, d
a@nesclm é@}atebm?d thees »é@rgch(raeﬁ@yq VaRup. [wmre%ndue was

3 P t
piieg eIl bodor SUBLRRRRL GFLiby g5 qoluing i
Eycld)iuﬂ)gahelamhylmdemateo(eOOZBchiarlgm? 880130 by?rlcgtmg%;ltd give the title
rqpen acetate . ,
?é)&i@a?gg]mar?@l‘% gtoéfe {750mg, 3.30mml ) and
tH'NMRtHGOMPJzy'dtB@EP '“?7{)2? ﬁﬁﬁ’g“)u YR58 ( H'H{g €894 (1H,

ogether in toluene rbg

d)grs &(mursg 4 8dt4B81 ¢ ob| m)§34t7h§(2tH=;a¢t3 QB-S/\QB (2I€|I hyt@do (9H, s),
e 150nl) and 4M aqueous potassium

&16‘0@% ysgﬁ?t&g{u E)Qﬂ?nl) and stirred for 15 m nutes.

UR& Hdp frh/ sar bocel and the

orgagrﬁe:gé phase eparze[ﬁﬁeﬁ@an I7QFB’ZéIg!l?ced in vacuo. The

residue was purified by flash colum chromatography

Breparatignl <24t i nglethylh a24benaylbxg)r-54(‘b"nﬁ-24droﬁ&> -1-{[tert-butyl

et h ne 00 to 25:75, by vol une)

@h “Wbstﬁe%ﬁﬁﬂl@ é to give the title

conpound as a pale yellow oil (12.6g). 1H NVR (400MHz,

ChCl3): 8 = 7.30 (](bN'BDMS7 19 (1H, d), 7.13-7.10 (2H,

m, 3.69 (5H, s) 2H, s), 2.15 (3H, s) ppm
LRVS (el ectrogs [ MENHA] + 224, [ MkNa] + 229.

A solution of methyl 2-(benzyloxy)-5-[(1R)-2-bromo-1-hydroxyethylbenzoate
(71.05g, 195mmol), imidazole (18.52g, 272mmol), tert-butyldimethylsilyl
chloride (32.23g, 214mmol) and 4-(N,N-dimethylamino)pyridine (0.44g,
3.6mmol) in N,N-dimethylformamide (270ml) was left to stir at room
temperature under a nitrogen atmosphere for a period of 24 hours. The solvent
was removed in vacuo and the residue partitioned between ethyl acetate
(500ml) and water (500mi). The organic phase was separated and washed with
2N hydrochloric acid (2-fold 500ml), saturated aqueous sodium bicarbonate (2-
fold 500ml) saturated sodium chloride (500ml), dried (magnesium sulfate) and
the solvent removed in vacuo to give the titte compound as a colourless oil
(91.09).

'H NMR (400MHz, CDCl3): & = 7.81 (1H, bs), 7.51-7.30 (6H, m), 7.01 (1H, d),
5.19 (2H, s), 4.85-4.82 (1H, m), 3.91 (3H, s), 3.48-3.39 (2H, m), 0.90 (9H, s),
0.11 (3H, s), -0.08 (3H, s) ppm.



phenyl)-acetic acid (20.0g, 93mmol) in nethanol
(500nl) at OC under nitrogen 5 and the reaction was

w@bdoswentst o warm gradual |y to room t enper at ur ePOT/EB2085/000640
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period of 5 hours. The sol Wnt was renoved in vacuo
and the residual oil was redissolved in

di chl oronet hane, dried (sodiumsulfate) and
concentrated in_ vacyo to_give the title conpound as a
dEMen( P@§§0§PTay(2@/GEM+Naﬂ4 SR/ @8oMz, CcDCI3): 5 =
7.37-7.45 (2H, , 1.24-7.17 (2H, m, 3.70 (3H, 10

?Nrﬁﬁéf%rggﬁ Eﬁé gpg F( A -£ﬁiiﬁsbfémf.ﬁwnyi}a@e¥ate

1-(3- bronDphenyI) 2-met hyl propan-2-o0l) CH3 HO Br CH3
TN 'ge (3M solution in
15 H'l:ml) was sl OV\Ay added to a

70mol )2 in™d y di et hyI et her (200ml) at 0C. The

res“' ttiﬂ%gcg" L{{) ql‘gi@{ﬁ@ (,Lff%)f h‘éﬁ&k%tayligﬁﬂaé}spropyl) -phenyl]-

HEBRIte URYdfothidr
SOTRG Uyt (Rentiaion 237, 95%) P2FUNES #A8 ammonium
yefimate (6.94gast ’tOmmnobuwtasl beated dol 4HC cihr theatprgsemtey of 20%

BRURIS R SHOS Al 0 He (RS Go 20000, iRy 9B minutes the

@éiéﬂdﬂ\ m&tﬂ@ Wa‘é‘?‘éd}_c??éﬂ’jmfﬂ Focﬁrﬁ%eﬁgae%tl%rel WE@?@ Eﬁgﬁrbocel and
1he¢2flltrete H;ommraneczzm( Batus) Th25 résidpar was opafilioned between

Hvérﬁ?%gte?fé 1% dd0Ri1h 08 Bt vmeci (19808 anshihe orgapic phase

gb'?atéa N aqge&h‘@ P@Béé’ﬂv‘é@%@&r%‘&téd dkﬁlo(‘(ﬁn?ﬁf%\‘_n&(j 00ml) and the

was ad o a stirred solution o
comblne organic extracts dried (magnesium sulfate) and reduced in vacuo to

give the titte compound as a colourless oil (4.78g).

'H NMR (400MHz, CD;0D): § = 7.27-7.23 (1H, t), 7.13-7.09 (3H, m),-3.67 (3H,
s), 3.63 (2H, s), 3.12-3.05 (1H, m), 2.67-2.57 (2H, m), 1.06 (3H, d) ppm.

LRMS (electrospray) : m/z [M+H]" 208, [M+Na]" 230.

Preparation 26: methyl [3-((2R)-2-{[(1R)-1-phenyl-ethyl]-amino}-propyl)-
phenyl]-acetate hydrochloride

@\/H O
: “CH,
CH, CH, o]

A solution of methyl [3-(2-oxopropyl)phenyllacetate (Preparation 27) (8.5g,
41.2mmol), (R)-a-methyl benzylamine (4.8ml, 37.2mmol), sodium
triacetoxyborohydride (11.6g, 56mmol) and acetic acid (2.2ml, 38mmol) in
dichloromethane (400ml) was stirred at room temperature for 48 hours. The

reaction mixture was quenched by addition of saturated aqueous sodium



br omophenyl ) - 2- met hyl propan-2-o0l) (Preparation 29)
(12.0g, 52.0mvol) in acetic acid (25nl) at room

wo esopeo@Bur e. The resulting sol ution was cool epicT/mB2600100640
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and concentrated sulfuric &wid (25nl) was added
keeping the tenperature <10C. The resulting solution
was left to stir for 1 hour and then poured onto ice
and basified by the addition of, solid potassium

clalparmmaée M%nl@@@éwlowwsto stix unticetbervaseancetaeased. The organic

SHOAH Gab3oRE0BR A 0B AR AR Hforometnane

s@looey. Tmnmﬁtbme\d \Cﬁgalmct@dr&b@wére lﬁleﬂh I\gthésﬂJm sulfate) and
co ound as an orange solid (16.08 . 1IH N 400VHz,

ugpd gin-vacugy. Pur a(tlpg byj)flash, Q@umcmronggtogrppilwelygng with

(%iﬁlo?%me@zi&%%?éhtpa%é rﬁnﬁﬂ? éﬁ? ]17(3 (1]’(8::%?\? 5%)) 5 b% \%ume) gave a

QLAHIBIRUGE NGT aﬁasterécﬁmerml)(RiE Haje3 6¢7a2pile Welowboil (8.71g).

('ﬁm&ﬂz&nep} gggﬁgprég\ergg%londe 40m| ot( a lﬁ\?s%ﬁ:%orﬂ ?r¥ )meThangIOEOmmol)
éflggé\llv@g (’({ygﬂﬁi@i@oé'#)cg%ss"uvéj ARt oS! @S OSropEthePNehanol) gave

thZitKe:?scbnmeMBQyil While drydtafiimtehsadliet (9y68g)2- chl or oacet am

(5T swiR (s ﬁﬁ%a&ta@oioén‘?z@?g?&slo&%’ 7#82% RarGr. m), 7.18-
(22.583@4 VRS 70R6esh (1T &), %94 :}gggteg Bhe sje38h @pi s), 3.30-

m xt was cooled 'to r omte ture
thasf(1H, ma), &:26:8. TH (te,ntn),a2.66- 2 60 (YElcwo), 4168 (Gaﬁld)l adi8, (3H, d)
usi ng aqueous sodi um hydroxide solution (1 M 450ntl).
*product was extract ed W|th d| chl or onet hane
( e T 4wWashed with
b@?ﬁg@ ct%ﬁr%i)i. 'e'gfpg Ifa )and t he sol vent
renmoved in vacuo to afford the title conpound as a
UPe&paratibn(ZZSQI)ethM)[&-@WﬁYI)WMImﬂeOOOMO 149
"H NWVR (400MHz, CDCI3) 6 = 7.36-7.32 (2H, m,
-7.08 (2H, m, 2.6@ (2H, s), 1.84 (2H, bs), 1.12
(E ‘ N oSpey) Mz 228 [MH + 5

EINIS
Prepa atlo
[ 2- (3C0r onopheryl ) - O 1- di et hyl et hyl ] car bani ¢ aci d

tert-
Tributyltin methoxide (28.3 ml, 98mmol), preparation 28 (15.0g, 65mmol),

isopropenyl acetate (10.8ml, 98mmol), palladium(ll)acetate (750mg, 3.30mmol)
and tri-ortho-tolylphosphine (2.0g, 6.5mmol) were stirred together in toluene
(75ml) at 100°C under nitrogen for 5 hours. After cooling the reaction was
diluted with ethyl acetate (150ml) and 4M aqueous potassium fluoride solution
(90ml) and stirred for 15 minutes. The mixture was filtered through arbocel and
the organic phase separated and reduced in vacuo. The residue was purified
by flash column chromatography silica gel eluting with a solvent gradient of
diethyl ether:pentane (0:100 to 25:75, by volume) changing to dichloromethane
to give the titte compound as a pale yellow oil (12.6g).

'H NMR (400MHz, CDCl3): & = 7.30 (1H, t), 7.19 (1H, d), 7.13-7.10 (2H, m),
3.69 (5H, s), 3.61 (2H, s), 2.15 (3H, s) ppm.

LRMS (electrospray) : m/z [M+NH,]* 224, [M+Na]" 229.



butyl ester HBC CH3 ONBr H3CY CH3 O CH3 | /
2- (3-bronophenyl ) -1, 1-di net hyl et hyl am ne (Preparation

wW310050%02€y, 22mmol) was treated wi th di-tent-bct/yB2005/000640
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di carbonate (5.26g, 24muol )47 n di chl or onet hane 10
(50nl) and stirred for 20 hours. The reaction m xture
was washed with water (50mnml) and the conbi ned organics
dried (sodiumsulfate) and the solvent renpoved in
Preparation 28; Mféhwa@e%mnowagnwmqta&j using a cation
exchange colum (nethanol followed by 2M ammonia in
hangl ), follgyed by purification by flash colum
et Ographyron gH.i ca gel eluting with 15

di chl sthane to afford the title compound as a
(7.%8g). 'H NWR (400MHz, CDCI3) 8 = 7.35 (1
H d), 7.30 (1 H s), 7.15-7.11 (1 H t), 7.05 (1 H,
Wcetyl. chorfide k0.7h4,) 9.32nMdl)(Was siwly hdded(dHh se)utioh. 8f (3-bromo-

%%E" s). LRVS (el ectrospra)()_ m z 350 {MFNH4] + 20 _
ﬁéﬂ)aﬁqe&iﬁ agigh (20.0g, 93mmoal) in methanol (500ml) at 0°C under nitrogen

(o ) A 0o 2- ) .
Ao Taash s ShaRed Balh Gl B R B ulge over o
pefio8HE R hsatsutlihensafent was removed in vacuo and the residual oil was
2-(3-bronophepyl )-1,1-di net hyl et hyl ] carbam c acid .
E’%ﬁ’l%swu? ! '"EQFB%'%’(“P?%’ diesh (%05.3@]7 sgtjatep anehgoncentrated in
[l‘al%g%g;t%ﬁglﬁy Sile omRSyne as a solaudess o8 (Z080) adi um(1 1)

(B, NMR (200MIrpOCDCR)dS t=r 7 STHY A BRI L M)57 2411 743Mh), 3.70 (3H,
ig met hanol (250nl) was heated to 100C under 100psi

Sardhof (AOn8XPRIB- for 12 hours. The reaction m xture was

' r . r287 PCT/ | B2005/ 000640 150

gr I\gge(ﬁfég%rggg%gyfmﬁg?gagoncéntrat ed in vacuo and

purified by flash colum chromatography on silica gel

el uting.w th di chl oronet hane{%ent ane (50:50 by
Véenaration 281 ok brompophenyl)omssvigrapan-2-el) i ow sol i d

(3. 76},

HO Br

CH

3

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

'H NMR (400MHz, CDCl5) § = 7.40 (2H, m), 7.15 (2H, m), 2.74 (2H, s), 1.42
(1H, bs), 1.22 (6H, s).

Preparation 30: N-[2-(3-bromophenyl)-1,1-dimethylethyl]-2-

chloroacetamide



'H NMR (400MHz, CDCI3) 8 = 7.92-7.90 (11-1, m), 7.82
(11-1, s), 7.35-7.34 (2H, 5 nm), 4.24 (1 H bs), 3.90

wa@ 3dds/0%0287 3. 05 (2H, s), 1.48 (9H, s), 1.26 (6HCEH)B2005/000640
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LRVS (el ectrospray) mz 20848 MtH BOC] + Preparati on 34:
3- (2-am no- 2- et hyl propyl ) benzoi c acid nethyl ester
CH3 0O HZN O CH3 | CH3 10 A solution of

3-(2-tent- bubg_gycar bonyl am no- 2- net hyl propyl ) benzoi c
aci d_met hyl ter (Pregaration 33) (1.69g, 5.2mml) in
dpeti Gogly ht OC was treated with
trifluoroacetic § (13.6m) and left to warmto room
t enper & ur eChyvel hours. The sol vent was renoved in
vacuo and the product purified by cation exchange

CORIBFBHCRESHY (688NN mhRd) Wél%da&’d%&% aé‘%f?r‘?l%@ es,'PThg%q%Sof 1-(3-

net hanol) to yield the title” conpound as an a

(brooeghenyitZ2nmrthyoopat-2-aIpC{Reparation EB)7.(88.0g1 52.0mmol) in
?C’? 'Z(a%lliii Qé?g‘)lg%ﬁpoéigﬁég% ugezz‘l‘th &ulﬁ’gé’ osg%’n w4é cooled to
7t Speasiols sl GO B B o
ph °§?¢ §' he resuliing solution was left to stir for 1 hour and then poured onto ice

i +Si Lany t hyl apmi - 2- et hy| I1b
1 BB U, OGRS SRR o RO Rkt was
; _ | . i G i .

SiFaciad it g cosene (5w SR EESER BT 4l pashed wit
[veateh@Oml).oligd odiunRpulfate) amd-the {sSolveant rémoyed di watdy ko afford

)thg\ﬁlg%ﬁ{p%%%%?s aFF\Cgllalngzeosoo ljdo(qg% 0g). 151

'H NMR (400MHz, CDCl3) 3 = 7.39-7.32 (1H, d), 7.26 (1H, s), 7.1-7.13 (1H, 1),
7.08-7.03 (1H, d), 6.17 (1H, bs), 3.94 (2H, s), 3.02 (2H, s), 1.37 (6H, )

CHN for C12H+sBICINO calc. (found): C 47.32 (47.26), H 4.96 (4.87), N 4.60
(4.65).

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

Preparation 31 : 2-(3-bromophenyl)-1,1-dimethylethylamine
CH,

H,N Br
CH,

A solution of N-[2-(3-bromophenyl)-1,1-dimethylethyl]-2-chloroacetamide
(Preparation 30) (32.0g, 105mmol), thiourea (9.60g, 126mmol) and acetic acid
(50ml) in ethanol (250ml) was heated to reflux overnight. The reaction mixture
was cooled to room temperature and filtered, the filtrate was concentrated in
vacuo and basified using aqueous sodium hydroxide solution (1M, 450ml). The
product was extracted with dichloromethane (2x500ml) and the combined
organics washed with brine (50ml), dried (sodium sulfate) and the solvent
removed in vacuo to afford the title compound as a black oil (23q).



silyl]oxy}ethyl) phenyl] nethanol (Preparation 23)
(2.96g, 6.60mmvl), sodium iodide (980ng, 6.60mMmmol)

wa@pahsadpizsopr opyl et hyl am ne (3. 44ml, 19. 7nmol ) PET/IB2005/000640

10

15

20

25

acetonitrile (10m) were he#wted to reflux for 48 hours
under a nitrogen atnosphere. The solvent was then
renoved in vacuo and saturated aqueous 5 sodi um

o QTR OPMIEREOCTT o oo S R 6 1B p 8k, g, 262 24

ceyri &E@I—@r@nnc@ (vﬁﬂ&s)vvashed with brine (3x20 m),
dried Esodl um sul fat%% he sol vent renoved in

vhABMSS (efe@rosniay Hz uH fied by flash colum
chr omat ogr aphy on silica gel eluting with
di chl or onet hane: net hanol : ammoni a (95:5: 0.5 by vol une)
t Préparation BR2e [2HBHsrohophenyHig1 -didetipyletHylicharbanticcicid tert-
was di ssolved in diethylether and evaporated (x3) to
ybuty estethi te foam (1.70 g). 1H NVR (400MHz, CDCl3) 8
= 7.89-7.84 (2H Y, 7.44-7.21 (9H, m, 6.88 (1H d),
51OH(3 H, s) : ﬂ69(3HBm 3.91 (3H, s),
(\f}igr 288" t 1.05 (3H, s), 1.02
(3H s)l 0O (9H, s), ha (3H s), -0.19 (3H s).
15 LRI\/@"('@I &t r o§ihtay 578 [ M+H] +', 600 [ M+Na] +
Preparation 36 :

32{(%=t{r6r%8bh8n9|t)ﬂr1-dhﬁéﬂﬁly@tmﬂhhmhéi IFBpAth- 31044887 22mmol)

hw@sdr@ated twith givéar-bytyt didanbomate- (2-2fig, RAmMeb)yin} diehipcdmethane
ﬁm %d ?or 56 hours[.)MFhe react|onNrr}|xt9re |_vlgasClv_\ll%lshed with water

3(5(%\!? (a?@ 1ﬂe(éor‘ﬁ9ﬁ1é)d| ergantcdydHeeX Ysarfitim BORAM)) ard th€ solvent
rt-butyl di nethyl -

srenavab iy vacug! dhe msyde-matanial yasppulfirch using ac¢ajlon exchange

e fi<ihenSl SRR FDoRY odBhug b, i Ry Dlowed by

mguﬁfudafdhowalm ajolirdAMdhesmmaicyrapiey aofl efficasigef Osluting with

hours. The 25 reaction m xture was filtered through

afiwbl%@mamﬁrten@ afford the ditle seeenaunsk asia ibrown LilUE,23ghe
" G9NMR é@@él\/@%ﬁ%%ﬁ 7 5850 H£ %) BT LYE2PRY (A v, 7.05
d(ﬂmldarmat(han%sryez DANQH, 3P BOg M), .27 P6lRYsy ol une)

to furnish
LRMS (electrospray) m/z 350 [M+NH,4]"

Preparation 33: 3-(2-tert-butoxycarbonylamino-2-methylpropyl)benzoic
acid methyl ester
O
HG o R CH,
H C‘)/ o)
3 \H/ |
CH, O CH, CH,

A solution of [2-(3-bromophenyl)-1,1-dimethylethyljcarbamic acid tert-butyl ester
(Preparation 32) (7.0g, 21mmol), [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (1.74g, 2.1mmol) and
triethylamine (5.94ml, 43mmol) in methanol (250ml) was heated to 100°C under

100psi carbon monoxide for 12 hours. The reaction mixture was filtered through
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conpound, this material was taken up in diethylether

wapahseyaeporated (x3) to yield a white foam ( IPGDIRRP05/000640
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1H NMR (400MHz, CDCI3) S =1%0.89-7.86 (11-1, m), 7.82
(11H, bs), 7.33-7.31 (2H, m, 7.13 (1 H, dd), 6.96 (1
H d), 6.79 (1 H d), 481(2H dd) 466(1 . dd),
2.76 (1
zarggc?llaﬁﬁ *{5.&) "trf%%éoos?—ntr%tﬁd n MQC'(’%ﬁ"d e§ﬂﬁ il ?ﬂa)ﬂ@sln column

%hroz%é&gﬁﬁ&ﬁé{" or?élllca m%%%@%aggﬁ%&gmﬁé%% )(50:50 by

Adl@me) RIRIFard thertitiecanypalintasal yelloansalidX$)768)( 4- hydr o

o RO ORI RRG 1) &SR 88) (B0 BBy 19 0BA8cT 34 (2H
Cm?% ??%3%(@9 %lfj ts)13§o§'1§¢@)q448“(9HF9 1.26 (6H, s).

tert
|hﬁMIQ/Qemdtm$pray<)y')1/-222C(84H\Merm¢] 3- hydr oxynmet hyl -
phenyl ) et hyl am no] - 2- net hyl propyl } benzoi ¢ aci d net hyl
ester (Preparation 36) (1.50g, 3.08muvl), aqueous

A S S e s Y e

tenpergture for @8 hours. The solvent was renoved in
Vaqyo arﬁj the res due dissolved in water (30ml) and

ace 2 @ys hydrochloric acid (1 N,
15. 38 esuliti ng white precipitate was
filte apd drildd, in vacuo for 72 hours to

furnish the title conpound as a white solid (1.28g).

2‘2 s?lﬂtlwg(&f(ﬁ M#bu@r%?@boﬁX%rernéaz %y!ﬁ%pﬂb%ﬁ Beid methyl

cgsteﬂ(%patatlen 33) (abg, |&thnmir)1dedlcﬂﬂﬂ>mmathmk‘)60ml)&1 0°C was
5‘tj'eaitgd gq&rt gﬁ[uoggace]n@ éfié_' 613%)6@; ang Iéﬁltg V(q;;)pfi t%j'oorgF@glperature
(Rlerc2 hogid aYheNdovehf vddVidthdved in vacuo and the product purified by
cation exchange chromatography (methanol followed by 2M ammonia in
methanol) to yield the title compound as an amber oil (1.06g).

'H NMR (400MHz, CDCl3) § = 7.90-7.88 (1H, m), 7.84 (1H, s), 7.36-7.35 (2H,
m), 3.90 (3H, s), 2.71 (2H, s), 1.67 (2H, bs), 1.12 (6H, s).

LRMS (electrospray) m/z 208 [M+H]*

Preparation 35: 3-{2-[(2R)-2-(4-benzyloxy-3-hydroxymethylphenyl)-2-(tert-
butyldimethyl-silanyloxy)ethylamino]-2-methylpropyl}benzoic acid methyl

ester
OTBDMS 0
H
N
?
H,C CH, CH,

(e
HO

3-(2-amino-2-methylpropyl)benzoic acid methyl ester (Preparation 34) (1.36g,

6.60mmol), [2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)
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WS 2¢0230P8R) - 2- (t ert - but yl di met hyl si | anyl oxy) - 2P¢ HiBRYaR/@®0640
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xy-3- hydroxynet hyl - phenyl }st hyl am
noj - 2- met hyl propyl }- N-[ 2- (4-
chI orophenyl )et hyI ] benzam de OTBDMS O CI HN~ N\
(4- Chl or Qfgget hyl am ne
(S_!'Uﬂﬁﬁy}ethy%%%’l‘)ﬂ]%@aﬁ@ﬁélfetp@f%tlc?ﬁ 16.60mmol), sodium

(8groc orl@%%ﬁﬂ’)‘% g &B}Skof&&‘[é%89|ahméj?3.44ml, 19.7mmol) in

aade?telhltrﬂéi) ¢“1Dndly ﬁwereb Uedted net rgflex | faryd®xtyourd - (Adéxy & nitrogen
et

dro
p?y{ p}/‘@f%y hersatens Was: thenpresmgved éhyasuo ard gaturated aqueous

(SISHER Rdrger? CarboRA8olution (20mi) added and the prodygf extracted
?mml)amﬁet @xégira}l; a'Ftnmeo(rM@éclj to’Bgﬁﬂoque{e iwashed with brine
I.C or ane n | SOl utl on S

R2b 2T iris (s @Hﬁeﬁe?rﬁwcf dhensolNenl wemaxgst Magcuo. The
rr%mdwha \’Jﬁﬁé’@ V@nﬁaé €oID 9%&&?@%&%\? dms.g&hg@ eluting with

acetate wat er
delomemnbmnpt)ammamaAQG a0y, bbrvoilaa'ne)zmomrnmsm the title

d“ ed éqcﬁdthggn%sr Rggiui:gd th&ﬁ@gje ynfc{legtgﬁleﬁmrtﬁﬂg evaporated

g( Etaay.@m@nﬂhue%aﬁi (1.730g 9el el uting with
| or omet hane: et hanol “anmoni a (95:5:0.5 by vol une)

t't1 NMRi(400Mhle, GDCla) 5 coTiBOLNE4 (R nn)e§’u44t-712g (@m an), .88 (1H,

B Bt A 0 aek B3P ol o GRS S P2 b Al s Des 1k, v,
fpgm(mggyr{g%z (73}(111495;’\j 7M% 05 @H -907d ,788. 72

(I;LRMS )ectmspcayz)ra/z?ms [rM+H) GQO{NHNEFI dd), 3. 57 (2H,
t), 2.93-2.61 (6H nm), 1.09 (3H, s), 1.06 (3H, s),
0.78 (9H, s), -0.04 (3H, s), -0.22 (3H, s). LRVS

ggfaﬁraﬂsﬁrw} IYZ-[ER)-2-MeH-ButyiditnéMitiahyis 8 -8 -hYaroxy-3-
shydraxyardthgl-phenyl)ethyfaniimal:2ymethyipropy}ben2oics - hgitt o methyl

dster
OTBDMS

&%k

3-{2-[(2R)-2-(4-benzyloxy-3-hydroxymethylphenyl)-2-(tert-butyldimethyl-

silanyloxy)ethylamino]-2-methylpropyl}benzoic acid methyl ester (Preparation
35) (2.12g, 3.70mmol) and palladium-on-carbon (10%, 300mg) in methanol
(50ml) were hydrogenated at room temperature and 60 psi for 18 hours. The
reaction mixture was filtered through arbocel and the filtrate concentrated in
vacuo, the residue was purified by flash column chromatography on silica gel

eluting with dichloromethane:methanol:ammonia (95:5:0.5 by volume) to furnish
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hydr oxynet hyl - phenyl ) et hyl am no] - 2- et hyl propyl } - N-[ 2-

w@ 4005028y | phenyl ) et hyl ] benzam de WO 2005/ 0902BFT1/1B2005/000640
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PCT/ 1 B2005/ 000640 154 OTBDRS O CH3 H NN HsC CH3l H
HO HO Prepared according to the procedure used for
preparation 38 using 3-{2-[(2R)-

2- (tent-butyl dinmethyl silanyl oxy)-2-(4-hydroxy- 3-hydro
yihet tilg comper)d) tvismateriabivas tal(ﬁmyp R dﬁ?ﬂ lstheronad evaporated
a@bgtéﬁ%ﬁf tlqua,'?f’?{} g;t he 5 appropri ate amne to

e conpo a white foam 'H NWR
‘WWR (4@5191@!3) @613756-5739671862+H M), 7323(a+7 b'ﬂ) 33-7.31 (2H,

41“5117436(8£|( ﬂdbiﬁﬂ% (14, Gldx QZHUHdsi 4&’542'("2@) 466 (12* dd), 3.91

)
S35 Daf316576 (Tho g S1 2. iy sB(th st fooiflhyg). 1.03 on
sg), 0:78 @H,(s3H0.69 (3H 05)220 19(3H ﬂ) 1'C\’mk|§'\/5 5 t

+

218"2&% (re?gc%oas)f))ray) m/z 488 {M#—ﬂ 510[M ILI | reparation
3-{2-[(2R) - 2- (tert-butyl di met hyl si | anyl oxy) - 2- (4-hydro
xy-3- hydroxynet hyl - phenyl ) et hyl am
nBteparatiohy I37prMZ#[}ZR}-Z-@te(rﬂ-butyldlmethyIS|Ianyloxy)-2 (4 hydroxy-3-
trifluoronethyl phenyl)ethyl]benzam de OIBDVS O CF
Nhydroxymethylsphepyl et ylamipel2-methetprapybbenagia %c'ldne
procedure us§figbfis Preparation 38 using 3-{2-[(2R)-
2- (tent-butyfd o

HO
3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyi-
phenyl)ethylamino]-2-methylpropyl}benzoic acid methyl ester (Prepération 36)
(1.50g, 3.08mmol), aqueous sodium hydroxide solution (5M, 3.07ml,
15.0mmol), water (2ml) and dioxane (20ml) were stirred at room temperature
for 18 hours. The solvent was removed in vacuo and the residue dissolved in
water (30ml) and acidified with aqueous hydrochloric acid (1N, 15.38ml). The
resulting white precipitate was filtered off and dried in vacuo for 72 hours to
furnish the title compound as a white solid (1.28g).

'H NMR (400MHz, CD;0D) & = 7.88 (1H, d), 7.81 (1H, bs), 7.38-7.28 (3H, m),
7.10 (1H, dd), 6.77 (1H, d), 4.92 (1H, m, partially under solvent peak), 4.61 (2H,
dd), 3.23-3.12 (2H, m), 2.95 (2H, dd), 1.08 (6H, s), 0.81 (9H, s), -0.04 (3H, s), -
0.15 (3H, s).

LRMS (electrospray) m/z 474 [M+H]"



appropriate amne to give the title conpound as a
white foam 20 1H NWVR (400MHz, CDCI3) b = 7.66 (2H,

wa@ 2005090287 (11-1, nm), 7.38 (11-1, s), 7.33 (2HCT)B2005/000640
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7.29-7.22 (2H, nm), 7.07 (1131, dd), 6.88 (11-1, dd),
6.75 (11-1, dd), 6.15 (11-1, t), 4.75 (11-1, dd),
4.57 (11-1, t), 3.73-3.68 (2H, m), 2.99 (2H, t), 2.76

‘énmpagytv-?gz885 {121y terohumamimethyisilanyips 4-hydroxy-3-

. S VS
(e)( ec% ?5&%&@?“‘%&‘%‘*&28 | Mﬂ]g g-P F‘Bf‘gl ar Ey ,}5%][.[25(5.
ZHigrogRéDylfethylbentamideli et hyl si | anyl oxy) - 2- (4- hydro
-3-
hzdr oxymet hyOTRD®E/| ) et hyl am n@ 2- met hyl —praqpyf - N[ 2
-(3, 4- dich orophenyl ) ethyl ] bgpzani de O

N N d Pre ed 3 O t he
proc used for S on 3Nusi ng [(2R)- 10
2- (P it yl di h'lgChyIQl‘l'al oxy) 8- (4- hydr oxy- 3- hydr ox

yiHexX hy phenyl ) et hyl am not= 2- net hyl pr opyl } benzoi c
acid (Pfeparation 37) and the appropriate anmne to
givegghe title conpound as a white foam 'H NMR
(400MHz, CDCI3) S = 7.45 (11-1, d), 7.40-7.36 (2H, m,

2- %Chﬂoﬁheﬂ%%ethﬂar%ﬁd?@nﬁ%H Oﬁinmglz )Q/'%s(é’dthed% a ﬁmf@t%re of 1-
He3- @@pth)ﬁa@mqpiopyl) 3-)ethyj,caygoggmndq@yd@cb@ngg (Ql03mp, 1 .06mmol),

(%if[(éé?) lj"(tgg)b(j 9&9 ﬁ"%)tﬁﬁg'afé @i]z'@)"‘);ojfa%gﬁq_pxyg}ethyl-

pheﬁ@l)éﬁiﬂlammb] 2uhbthylped Rt ibemepicaydid T z 646 [ MtH] + 20
ergar atj on

3(Rreppration. §7)( {890mg, t- 9P mmed Ashysroxyhangrijazelq hydmte ¢160mg,
ﬁi%ﬁf"gwy%?ﬂd MBRYRTII T ARk R8BI AiFPIgsPRSHanaN0m- The
-réSultivig sblmmwweméd %th] hen&AThHEE nitrogen. The solvent was
removed in vacuo and the residue taken up in ethyl acetate (30ml), washed
with water (20ml), sodium hydrogen carbonate (0.5 M, 2x20 ml), brine (2x20
ml), dried (sodium sulfate) and the solvent removed in vacuo. The residue was
purified by flash column chromatography on silica gel eluting with
dichloromethane:methanol:ammonia (95:5:0.5 by volume) to furnish the title
compound, the resulting material was taken up in methanol and evaporated,
then taken up in diethylether and evaporated to yield a white foam (480 mg).
'H NMR (400MHz, CD;0D) & = 7.64-7.60 (2H, m), 7.36-7.19 (7H, m), 7.05 (1H,
dd), 6.72 (1H, d), 4.71-4.67 (1H, m), 4.60 (2H, dd), 3.57 (2H, t), 2.93-2.61 (6H,
m), 1.09 (3H, s), 1.06 (3H, s), 0.78 (9H, s), -0.04 (3H, s), -0.22 (3H, s).
LRMS (electrospray) m/z 611 [M+H]*, 633 [M+Na]*

Preparation 39: 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methylpropyl}-N-[2-(4-
methylphenyl)ethyl]lbenzamide
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3-{2-[(2R) - 2-(tert-butyl diset hyl si | anyl oxy) - 2- (4- hyd
roxy- 3- hyd roxynet hyl -

phenyl ) et hyl am no] - 2- net hyl propyl } benzoi ¢ acid
(Preparation 37) and the appropriate amne to gjvye
the title c@fﬁBDMSasaV\hltef ' R 8%(&42

d), 6 , 6. 74 , 6.7 t),
4.75 dd) , H4C59 GHj, , 3.4 (1 H dd), 2.85 (1
HHQ), ¢ 77 (1 H, dd), 65 (2H, s), 2.59 (1 H, dd),
2.24 (3H, s), 2.23 (3H, s), 1.03 (3H, s), 1.00 (3H,
s), H®779 (9H, s), -0.05 (3H, s), -0.20 (3H, s). 10

LRVS (APCI) mz 606 [ MtH] + Preparation 43:
@{e@aié&&)ed&d(ﬁgem theuprplcedord bgées ifbaprebaxatiorn?38 4singls 42-[(2R)-

et ADYIPROrR Ay ey - Ry sty | - N (2

RRURRAPo g mEVE O BAARLE B, (Pripargtithe SN ' and the

papproptate amiag tb(glveomeptareammpoaﬁd asuwhﬁ?e féarh( 2R) -
21;5_§<tent-but | di rreth S|Ian 8? 2-(4- 7y
Kenkhh (2H, m), 7.36-7.30 (2H, m), 7.27 (1H,

' th I
?@?2#4—2@%@?@@%%@2 AR RETRHS By g oot o
tthe2.00t2.83 ¢BHpen) @. 26 (2HWHUY,€2.601TH, dd), 2.28 (3H, s), 1.09 (3H, s),
1.05 (3H, s), 0.78 (9H, s), -0.04 (3H, s), -0.22 (1H, s).
LRMS (electrospray) m/z 591 [M+H]", 613 [M+Na]"

Preparation 40: 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methyl-propyl}-N-[2-(4-
trifluoromethylphenyl)ethyllbenzamide

OTBDMS CF3

Prepared according to the procedure used for preparation 38 using 3-{2-[(2R)-
2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyl-

phenyl)ethylamino]-2-methyipropyl}benzoic acid (Preparation 37) and the
appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CDCl3) § = 7.66 (2H, d), 7.45 (1H, m), 7.38 (1H, s), 7.33
(2H, d), 7.29-7.22 (2H, m), 7.07 (1H, dd), 6.88 (1H, dd), 6.75 (1H, dd), 6.15
(1H, 1), 4.75 (1H, dd), 4.57 (1H, t), 3.73-3.68 (2H, m), 2.99 (2H, t), 2.76 (1H,



20 'H NMR (400MHz, CDCI3) 5 7.77 (3H, m), 7.67 (1 H
s), 7.48-7.35 (5H, m, 7.23- 7.19 (2H, n), 7.06 (1 H

wald)os/090287 (1 H, dd), 6.74 (1 H, d), 6.17 (1 HPCT/JB2005/000640
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4.74 (2H, dd), 4.67 (1 H 135, 3.76 (2H, dd), 3.09
(2H, t), 2.75 (1 H, dd), 2.62 (2H, s), 2.57 (1 H,
dd), 1.00 (3H, s), 0.97 (3H, s), 0.78 (9H, s) -o 05

(A 2B R o8 680089 FLER) (350 6S) DEDRIE 158 79 N, s), 0.05
F{BI“—P% agf%yj(zsﬁlt grt but yl di et hyl si | anyl oxy) - 2- (4- hydro

XYREIS (electrospray) m/z 646 [M+H]"
hydr oxynet hyl - phenyl ) et hyl am no] - 2- net hyl - propyl } - N- (1
, 1-di nmet hyl - 2- phenyl - et hyl ) benzam de OIBDM5 O FC CHH

%%dﬂrétl%\ 41 H(‘a-gﬂi ﬁﬁig tef-ba ﬁﬂﬁﬁglgﬁ(ﬂs w&gy)nﬁ L(4%ydroxy-3-

the procedure us epara 1 on
Say{cﬂ'op(yﬁié)hyEp(\EByll)emyﬂmh|rcb]-2-methyl-propyl}-N-[2 -(3, 4-

Meh|arpehrppRRMVilEchaaa or opy | bonzol ¢ Acid

(Preparatlo d the appropriate amne to jve
the title c&hr as a white f@am 1H NMR (2 ,

CDCI3) S = 1-1, m, 7 3 (11-1, s B1-7.13
(7H, A 784 é? (1
H a)f 5.70 (1 f &) TH o), 4 68 (1 HCTt),
ﬂ*é i dd), Ds§7 ), 2.5 (2H, s), 2.68 (1
,-dd),|1.45 (3H, s), 1. 42 (3H, s), 1.06, (3H, s),

1.01 (3H, s), 0.79 (9H, s), -0.04 (3H, s), -0.21 (3H,
s) HCORVS (el ectrospray) mz 605 [ M+H + 15 Preparati on

é’-r{aﬁa[qdz@scozd ingelor theurrpraduie: uged forprgpasalipn 88§ usingdd-¢2-[(2R)-
PO P RT T ASRTEY orenes
Pheryl)ethylamino]-2-methylpropyl}benzoic acid (Preparation 37) and the
appropriate amine to give the title compound as a white foam. _

'H NMR (400MHz, CDCl3) 8 = 7.45 (1H, d), 7.40-7.36 (2H, m), 7.33 (1H, d),
7.30-7.22 (2H, m), 7.05 (2H, m), 6.88 (1H, dd), 6.75 (1H, d), 6.17 (1H, t), 4.75
(1H, dd), 4.69 (1H, t), 3.63 (2H, m), 2.89 (1H, t), 2.76 (1H, dd), 2.66 (2H, s),
2.59 (1H, dd), 1.04 (3H, s), 1.00 (3H, s), 0.79 (9H, s), -0.05 (3H, s), -0.20 (3H,
s).

LRMS (electrospray) m/z 646 [M+H]"

Preparation 42: 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methyl-propyl}-N-[2-(3, 4-
dimethylphenyl)ethyllbenzamide

OTBDMS o /\/@cm
H
N
CH

N
H.C  CH
HO 3 : H

HO



\' NN / HCCH3 | H3C CH3 HO HO Prepared according
to the procedure used for preparation 38 using

wW@2402/0p8R) - 20 PCT/IB2005/000640
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2-(tert-butyl di met hyl si | anyd6oxy) - 2- (4- hydr oxy- 3- hydr ox
ymet hyl phenyl ) et hyl am no] - 2- met hyl propyl } benzoi c acid
(Preparation 37) and the appropriate anmne to give

PP G55 SOBEE TS BrOCHONIGLU S0 O Blererition 3 ?8%3319 3-2-{(2R)-
B pnfo 743y Sy, 9
((jmd;nyd})é)hylarnm]-Qimlethylhg)gp)(/l%)l_e'ﬁanc( 213*;::legr B(Pre&rﬁﬁor( 1?!7 )ooand the
(#q»rogyate %mg? tf’:dl?’ Er}e title q@n?@uﬁd {5&5

1@1 Rﬁnk%ﬂoo%z bRl § el pasr QFPfo%yb :W %1150?) [7'\%1|7+27 (2H, m),

Pr epar at

3. 0697@9 22 2m) 1 €100- [, o)) 06 .Gt sl),| G8SI (dkly Hely 6,74 (1Ad) @d), 6.13

I I hyl

o2, iﬁmﬂﬁﬁo@eﬁ% t%%%a@%@c&r%ﬁz&sr%ﬁ, % 2.7 (1H, da),
Pﬁrggegﬁrg%s%%%r repa io pgggg(ssi &%ﬂf’gqf"ﬁ‘gﬁ%o (3H, s),
2) 79498H; b)yt§.08 (BhitshyH020 @hylsaxxy) -2-(4-hyd roxy- 3-hyd

x _bh | )et.hyl am - 2- net hyl l}b [
RS AP ROR ARGt e appropri ate am ne fo
give the title conpound as a white foam 15 1H NWR
(400MHz, CDCI3) 8 7.55 = (1H, m, 7.49 (1H,
Pwvaratzqn( 43 31’1(2 [(ZR)%(!@'H butwﬂimemy%la(rwlﬁy)fﬂiﬂ-hydroxy%-

éfmé‘h!') F}'Be'ex gj ?se‘e(tgvf pggpylg(iq;@ quphthalen-z-yl-
C&hyl)ﬁeﬁéa:hm s), 1. 00 (3H, s), 0.78

N
>(\©/U\N o

H,C CH, !
HO : H

HO

Prepared according to the procedure used for preparation 38 using 3-{2-[(2R)-
2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyl-
phenyl)ethylamino]-2-methylpropyl}benzoic acid (Preparation 37) and the
appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CDCl3) § 7.77 (3H, m), 7.67 (1H, s), 7.48-7.35 (5H, m), 7.23-
7.19 (2H, m), 7.06 (1H, dd), 7.37 (1H, dd), 6.74 (1H, d), 6.17 (1H, t), 4.74 (2H,
dd), 4.67 (1H, t), 3.76 (2H, dd), 3.09 (2H, t), 2.75 (1H, dd), 2.62 (2H, s), 2.57
(1H, dd), 1.00 (3H, s), 0.97 (3H, s), 0.78 (9H, s), -0.05 (3H, s), -0.21 (3H, s).
LRMS (electrospray) m/z 628 [M+H]*



(9H, s), -0.06 (3H s), -0.21 (3H, s). LRWS
(el ectrospray) nfz 597/599 [ MtH + 20 Preparation 47:

w@ 3e06@9@8T no- 2- met hyl - propyl ) - phenyl ] - aceti ¢ ae¢TIBD68/0100640
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ester HBGC-.O NH2 O | / H3CITH3 A sol ution of
{3-[2-(2-chl oro-acetyl am no) - 2- net hyl - pr opyl ] - phenyl } -
acetic acid 25 (Preparation 48) (5.1g, 18muol),

RRRAIRHOBOAE) k- IRt 6 OH IR PR rhydroxy.-3-

?@W@" &Hf¥g 'br é&ﬁ?@ﬁ/ g)'%glr?e wWas klﬁépfpé@?wgﬁ?-dﬂ%%hym-

fphémsylesthylibentamideit e was reduced in vacuo, the
resi due dissolved in ethanol (150ml), saturated with
hydr ogen chl©QTBBMS$as and the rgsulting sg

heat ed tore quHor 16 hours Ha@ s@H/

reduced 2 ¢ bet ween
et hyl ) %aq eous sodi'um
car bok mt),C C tract was washed

wHCh sa de (1 Om), dried (sodium
sul fate) and reduced in vacuo. The residue was

pur ifc€d by strong cation exchange resin, eluting

wi th nmet hanol and then 2N ammoni a in nethanol to

ePréparéd @cBorfintEto thENBrotiedard ubes feroReparatdiness | WRing 3-{2-[(2R)-

vacuo giving the title 10 conpound as a yellow

(2 (tegigbutgigipethylsilanpoxodiAthyd g Bhydrexymetpd- 7. 04
(Sl ¥k 2 ebap S e IRt iln Sy one oo
rdp‘ﬂprbb(héﬂ@arﬁ&@ to[gie\itv title268mpabndPas pavaité fsand.S:
2- (2-chl or o- acet yl am no) - 2- net hyl é)ropyl } 7|ohen7y é

é‘bﬁ\i MRaGMz, 1ePRlsy 5 B 7.48dtHCAW, @.36 (1H, s), 7.31-7.13 (7H, m),
7.08 (1H, dd), 6.84 (1H, dd), 6.75 (1H, d), 5.70 (1H, s), 4.73 (2H, dd), 4.68 (1H,
t), 3.10 (2H, dd), 2.77 (1H, dd), 2.65 (2H, s), 2.68 (1H, dd), 1.45 (3H, s), 1.44
(3H, s), 1.06, (3H, s), 1.01 (3H, s), 0.79 (9H, s), -0.04 (3H, s), -0.21 (3H, s).
LRMS (electrospray) m/z 605 [M+H]"

Preparation 45: 3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethylphenyl)ethylamino]-2-methylpropyl}-N-(2-methyl-2-
phenylpropyl)-benzamide

OTBOMS o
H
N
\
HO H3C CH3 H H3C CH3
HO

Prepared according to the procedure used for preparation 38 using 3-{2-[(2R)-
2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyi-
phenyl)ethylamino}-2-methylpropyl}benzoic acid (Preparation 37) and the
appropriate amine to give the title compound as a white foam.



Concentrated sul phuric acid (21 m) was added dropw se
to a solution of [3-(2-

whyasox2s?2- met hyl - propyl ) - phenyl ] -aceti c aci d PCT/IB2005/000640
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(Preparation 49) (1 0.6g, 1880 51. Omol) and

chi oroacetonitrile (4.8nl, 76.0mvol) in glacial acetic
acid (16nl) at OC. The reaction was allowed to warmto
roomtenperature and after 2 hours was é)&-ured ont o

i é‘b&lMﬁt@QOW@@rﬁQC'ah’@]e 64debdd (dHs mx 7:2@7 el (@H.hm), 7.05 (1H,

AR 0 ST U873 (B CH T THCERT A 67 (1. 362

t (28, sml)vzﬁra (nﬂmmdz 61 (RECcUd),t066 (1] 88), theo gﬁlﬂ' §), 1250 (3H, s),
as 29&0 n oi | 14 06:% 1H NVR (400MHz
®§é§ H, ). 0. #)oe0? 43 0{3H($M, bs), 3.95

oH, 's), 1.36 (6H,
é%gnmss k?sc"?’ V%?‘E’%SPQJW% g [I\/HS—I])" 282 /(284. Séo

Preparation 49:

e 5,2- dr oy 2; TRLRY P g&g&tyﬁg&”eytm%%?ﬁyhéxs?ﬁ {4-hydroxy-3-

AR R e e

otrtdpmmiyb)lmmrmded solution of the ester (11.6q,

51 mmol ) (I _géB |onaI Journal of Peptide and Protein

Research, 18# 5 331) iQn tetrahydrofuran

(300m ) at unger n| trogen. e react| on was

al | owed ¢ A ofo)ys ‘ o erftght with the

forne pitati¢ and then water
E?'dtoclg“l . ?

(é@ ; aei d (HBOnL) \were

cauti oupl y added. The aqueous was extracted Wl h et hyl
acetat ¢ (2x300nl) and the conbi ned organi cs washed
wi t Hbrine (50ml), dried (sodiumsulfate), and 10 the

sol vent renoved in vacuo to furnish the title conpound
drepatpsl aeserding to(the prggedung wead forgueparation@®ysing 3={2-[(2R)-

Gyt nlontoSiz iydo S ibe 0t 2
phenyl)ethylamino]-2-methylpropyl}benzoic acid (Preparation 37) and the
appropriate amine to give the title compound as a white foam.

'H NMR (400MHz, CDCl3) 8 7.55 = (1H, m), 7.49 (1H, m), 7.33-7.24 (4H, m),
7.06 (1H, dd), 6.88 (1H, dd), 6.74 (1H, d), 6.49 (1H, t), 4.73 (1H, dd), 4.57 (2H,
dd), 2.75-(1H, dd), 2.66 (2H, s), 2.66 (1H, dd), 1.04 (3H, s), 1.00 (3H, s), 0.78
(9H, s), -0.06 (3H, s), -0.21 (3H, s).

LRMS (electrospray) m/z 597/599 [M+H]"

Preparation 47: [3-(2-amino-2-methyl-propyl)-phenyl]-acetic acid ethyl
ester

H,C._O NH,
o H,C CH,

A solution of {3-[2-(2-chloro-acetylamino)-2-methyl-propyl]-phenyl}-acetic acid
(Preparation 48) (5.1g, 18mmol), thiourea (1.6g, 21mmol) and acetic acid
(18ml) in ethanol (80ml) was heated to reflux under a nitrogen atmosphere for



15 Ester needs to be naned? Preparation 50:
{3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

w@ boodiogoegTret hyl ) phenyl ] et hyl } ami no) - 2- et hyl pr pEpiB206s000640
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30

yl }acetic acid OHH N OH159"3C' CH3 O HO HO 20
Prepared according to the procedure used for
preparati on 20 usi ng et hyl {3-[2-
2R) 2- droxy [ 4- hydr oxy- 3- (hydr oxymet hy
digHr§-et 9| ;r%aﬁtwa) mixture t Was peenied ]qmérfme;r%etmeeﬂltrate was

T LT i e -

Hhydidpger chidride 2as( dihdl thg resultisg goll&ion ZHiEa(téd Ptb réﬂux for 16 hours.
GT%_sgIvggt %ﬁHr dced gn gga_cg/o?gn %Ip; rﬁglziug Qjajtltzow (bgzween ethyl

P&?}%{EZ%O@M%O%Q% 5% %{%Eg %bpect r ospr%)@w(ﬂ%?'%ﬁ7 The organic

[ evtitelct v®7s4wa[slvtleﬂ] w:tE?QatuFlltedas@dluun chlbride (100ml), dried (sodium

pfwéf%vr)](é PR oIoENGq.phBRY 1SRIA Wasa BLaeR) by en caton
Hchahibd RESRALARIRL Wﬁﬁ drhsﬁwat{n%lkdg\% ?’T{e?‘z?l%*é@nll’&ﬁg ih%hethanol to

preparation 20 usi ng eth
refute- the progudct oklye eluent was concentrated in vacuo giving the title

hyd h t hyl ] phenyl t at
(PRGREF A Vs e”y%pe%ﬁ@ Ll e eanpound ab g ¢

1
W‘)H WRShO@h{IIé&Oldl_{Pb ﬁ)gW84<%(@Eﬁ% #0830, Pl3kd (2H, ),
2.57 (2H, s), 1. 18(3H t), 0.99 (6H s) ppm.

LRMS (electrospray) : m/z [M+H]" 236, [M+NH,]" 258.

Preparation 48: {3-[2-(2-chloro-acetylamino)-2-methyl-propyi]-phenyl}-

acetic acid

HO
\[hm
) H C CH, 0

Concentrated sulphuric acid (21ml) was added dropwise to a solution of [3-(2-
hydroxy-2-methyl-propyl)-phenyl]-acetic acid (Preparation 49) (10.6g,
51.0mmol) and chloroacetonitrile (4.8ml, 76.0mmol) in glacial acetic acid (16ml)
at 0°C. The reaction was allowed to warm to room temperature and after 2
hours was poured onto iced water (500ml). The aqueous was extracted with
ethyl acetate (2x250ml) and the combined organics washed with brine (50ml),
dried (sodium sulfate), and the solvent removed in vacuo to furnish the title
compound as a golden oil (14.09).

'H NMR (400MHz, CDCls): 6 = 7.31-7.06 (4H, m), 6.19 (1H, bs), 3.95 (2H, s),
3.62 (2H, s), 3.02 (2H, s), 1.36 (6H, s) ppm.

LRMS (electrospray) : m/z [M-H] 282 / 284.

Preparation 49: [3-(2-hydroxy-2-methyl-propyl)-phenyl]-acetic acid



m, 6.74-6.72 (11-1, d), 4.68-4.65 (11-1, m), 4.44
(2H, s), 3.42 (2H s), 2.95-2.71 (6H m ppm LRVS

W@ edosovespray) @ mz [MH - 344. 15 Prepar at i pOT/E2005/000640

10

15

20

25

et hyl {3-[2-({(2R)-2-hydroxep- 2-[ 4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) et hyl ] phenyl }acet at e
OHH NO-,-~CH3 O HO HO Prepared according to the
procedure used for preparation 21 using ethyl {3-[2-

(HOR ¥ 3- (hyd roxymet hyl ) phenyl ]-2 20
hydr gxyet ' ' I—¥| ] phenyl } acetate (Preparation
53) tO gi &Hconpound as an orange oil. WD

2005/ 090287 /1 B2005/ 000640 162 'H NVR (400MHz,

g‘lﬁé%: q%gzgﬁlni 89%)935" é%ﬁ)rﬂl goéjlga‘,j?lgs s%ﬂ“brﬂg}rh tsgrahydrofuran,

(ﬁﬁmﬁiol) 29 atidbd G)opvﬂs@&oZJ%ta(rébi scﬂlxtlon lof2thel -e&ter (11.6g,
(el ectraospray m z + 374
Ep\)rrppol)gggtern@qmaéplgpmql(gﬁ ch Apd Pro eln esearch, 1987, 29(3),

Fr BrEhitoiita, FROSVE R 075 pnges aifroesye: Toe ymetion was

yalloaest & Warﬁ‘kd‘lrod‘inQe rat@ré"@ve?mgﬁ{ With%e%rrﬁhh&(r'! of a thick
(3-{ 2-[((2R) - 2- (benzyl ox;(/) r oxymet hy henyl
-white precipitate and then water (50ml) and 2N hydrochlorlc aC|d 80ml) were

;{/c%ug f,lgﬁedd(ebdg'ggga 4%)21'35%%4 8%%21&(;%3%} rthyP‘]agétg e Eﬁ%aml) and
the combined organics washed with brine (50ml), dried (sodium sulfate), and
the solvent removed in vacuo to furnish the titte compound as a golden oil
(11.2g).

'H NMR (400MHz, CDCl5): § = 7.30-7.12 (4H, m), 3.63 (2H, s), 2.75 (2H, s),
1.22 (6H, s) ppm.

LRMS (electrospray) : m/z [M+H]" 209.

Ester needs to be named?

Preparation 50: {3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetic acid
OH
H
N OH
H,C ©¢cH
HO ’ ©
HO

Prepared according to the procedure used for preparation 20 using ethy! {3-[2-
({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyllphenyl}acetate (Preparation 68) to give the title compound as a
cream solid.

'H NMR (400MHz, CD30D): ¢ =7.43-7.42 (1H, d), 7.37-7.22 (4H, m), 7.15-7.13
(1H, m), 6.85-6.83 (1H, d), 4.90-4.86 (1H, m), 4.71 (2H, s), 3.56-3.55 (2H, m),
3.25-3.13 (2H, m), 3.05-2.98 (2H, m), 1.40 (3H, s), 1.38 (3H, s) ppm.



(2.399, 4.14mmol) in nethanol (15nl) and water (10m)
was treated with amonium fluoride (1.53g, 41.4mmol)

wapasoesT eacti on heated to 40C for 16 hours. pPdhEB2005/000640
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met hanol was renoved in vatilo and the aqueous residue
extracted w th dichloronmethane (3x50nl). The conbi ned
organi cs were drled (sodium 15 sul fate) and the sovent
rennveg |n vac the rresidue purified by flash
Mt i37# B4t 382.ut i ng” wi t h
dlchloronethane nethanol 880 anmonia (97:3:0.3
changing to 95:5:0.5, by wvolune) to give the title

dbrqpm'atioas an or ange ?um (1. 9%9[2 ({(IZR}%{(MVEZ-M hydroxy-3-
7(hy&'r9{!eme§eylkpil¢"¥ﬂethyl}emlnomhmphenyl}aczet%ag 4

(1H, d), 5.1342H s), 4.72-4.68 (3h, M, 4.15-4.09
(2H, 3. 59 (2 s), 2.91-2.74 (6H m, 1.24-1.20
(3H, Nm Dy [ MeH + 464,
[MH" Prepar a

et hyl ( [((2R)-2-[4- (b oxy)+3- 25

( t hyl ) phenyl ] - 2-

005/ 090287 PCT/ | B2005/ 000640 163 OIBDMS H N
O- ~~-CH3 0/ OHO Prepared according to the

AL Sctiaihe & Y SRR o 01 BMakSip A0,using ot -2
S({(Qﬂ)]mhydmkWLm hydTen 13} met hanol (Preparation 23) and

et h&/ Gsé/ m noet hyl ) phenyl ] acetate 5 (Preparation
roxygietyliphenyllethylaavipathyllekenyl)asetaies dPreparationR52) to

‘feﬁ@@f}“%%“%%?ﬁaf dyfite Soi (21 ()5 1375738 (3R
4H%§LMR(7(30()N’H-HZ 00500945 7.8 1Hl{ldJ, 7QDr7 561(@H 2)47 99.6.97 (5H
674ttt o) o8 85485 nond 44 12, 5 SADRH e02.95-2.71

)245 .21 (3H, t), 0.78 (9H, s), -0.05 (3H, s),
22 0 (3H S) ppm
LRMS (electrospray) : m/z [M-H] 344.

Preparation 52: ethyl {3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenyl}acetate

OH
N
HO o
HO

Prepared according to the procedure used for preparation 21 using ethyl {3-[2-
({(2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-2-
hydroxyethyl}amino)ethyllphenyl}acetate (Preparation 53) to give the title
compound as an orange oil.



LRVS (el ectrospray) : mz [MtH + 578, [MH - 576.
Preparation 55: ethyl

w@ 3e06@9(281r oxyet hyl ) phenyl Jacetate HO 0-, - ~CH3CT/(B2065/000640
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Car bonyl diim dazole (5.111¢, 31.5mmopl) was added in
one portion to a stirred solution of the ester
(I'nternational Journal of Peptide and Protein

B RS ool e, cditie 18 63k Chamerat 1 D% dtaem). 6.73-6.71
\';SaH Qgel, 68&%3{/\@@528% 1831 69 | (34 eﬁk f:?“sgﬁ( RS %%@dz J& (6H, m)

(26ml ed andt e re ctlo
Shél#tﬂTQﬂ)c(BHhY)Cbpmle (6.00g, 20 0.15mmwl) was then added
ionw se and .t he, r iy fowarmto room
AR B Aot B RAT S e A o 'S Pours.
Et hyl acetate (300nl) was added foll owed by dropw se

addi tion of 2N aqueous hydrochloric acid (20ml). The
d?mratlbayer vvasﬁ?separ at eathyhd t he {Sa[R({(2Rp2¢[4<(beadyloxy)-3-

t e _conpi ne ani cs
varGiybetodihaniemerery atieringie Gallebeny latstate
in vacuo to furnish gphite solid which was purified
by flash WO 2005/ 090387 PgT/ | B2005/ 000640 164 coI um

chr omat ogr aphy etb
acet at e: penat

.24 (1 H,
384381(2H t) 359(2H s)
S , 1.29-1.23 (3H, t) ppm 5 LRVS
(eI ectrospray : rriz [ MFNa] + 231, [MH " 207.

Glufibh O Bf 5 _3- 2-
? P%rrete)hy on I )((gR))] e “hgﬂef‘ ¥)I? )éczro%%me@yl)fhenyl] 2
Bea}tmtyl;(dimahylBllﬂ]oxy@emgbamd]éthywh@’fyl)@rcetme ( éPréﬁQratlon 54)
éé 6dded % 'F')VY‘E ? a sol ution
r?(ﬁm 1(‘2“’??9 iBx NAtRGNG!p AT | anck vater ((ﬂpéﬂbﬁ’%ﬁs dreated with
)4 18 3 °

Sl Bl USRS o 40 oo
hours. The methanol was removed in vacuo and the aqueous resndue extracted
with dichloromethane (3x50ml). The combined organics were dried (sodium
sulfate) and the sovent removed in vacuo and the residue purified by flash
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (97:3:0.3 changing to 95:5:0.5, by
volume) to give the title compound as an orange gum (1.90g).

'H NMR (400MHz, CD30D): 6 = 7.45-7.34 (5H, m), 7.31-7.27 (1H, m), 7.24-716
(2H, m), 7.11-7.09 (3H, m), 2.96-2.94 (1H, d), 5.12 (2H, s), 4.72-4.68 (3h, M),
4.15-4.09 (2H, m), 3.59 (2H, s), 2.91-2.74 (6H, m), 1.24-1.20 (3H, t) ppm.
LRMS (electrospray) : m/z [M+H]" 464, [M-H] 462.

Preparation 54: ethyl(3-{2-[((2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-{[tert-
butyl(dimethyl)silylJoxy}ethyl)amino]ethyl}phenyl)acetate



nitrogen. The reaction was allowed to warmto room
tenperature over 1 hour and washed wi th saturated

waeuenurssodi um hydrogen carbonate (75ml). ThePCHIB2@AB0640
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was washed wi th dichl oronetdsane (2xI OOm ) and the
.conmbi ned 15 organics washed with water (25mL), dried
(sodium sul fate) and the solvent renpoved in vacuo to
furnish the title copgpound as a colourless oil (6.2Q).
"H NMR (400MHz, CDCIQIBDMIS- 7. 29-7.25 (1 H, t),
7.17-7.12 (3H, t), 4 H 38 (2H t), 4.16-4.10 (HzH

m, 3.58 (2H, G
1.26- 1.22 (3 ppm 20 LRVB trosray) : m{z
[ M 5 576 Prepara p’57: e hyl

3 O-CH3 O Sodium

, 43.3mmol ) was added in one portion to a

stl fed sol ff®on 25 of et hyl

3-{2-[ (et hyl sul f onyl ) oxy] et hyl }phenyl )acet ate
%’pepiqqudapp@p{dm t@etr@og)roquqmwysy i for ‘preparation 22 using [2-

ﬁ’eacz? g freat ec[q 1(@89%2‘9’%"@%& ;ﬁgp ? L:tnu;ﬁ"gm}ethyl)

phenylphethanbePréMré’tﬂﬁB/moéﬁa a6yl |[&Q%h%@ﬁ\¥fbﬁhéﬁﬁ]acetate

éjcrggerature and the sol vent renoved in vacuo

arationfoid) e giventhedillecsompaund as aaeligwdeill and the

H ARG 0BEPELTTR d%?hz%?ﬁﬁéﬁaéﬁﬁgﬁﬁﬁi%ﬁﬁé? 30727
(TH ve)cwzzlt-w 2oy(1sH| dt)a'n 1617, oeh(aw-l iy @gmelg gie_d(ﬂ;y d)l @sﬂ) (2H, s),
chr onat grap utin

AT addto e, A Bh BT 358 A GBI(BHaTTX B 5 (AH ($he2.90-2.75

{%J@m"é’ﬁﬁ%ﬁ%ﬂﬁsnﬁ SUR2 135 101§ OB%%), PR 9). 022
(BH, s).ppm.4. 06 (2H, ,360(2H s), 3.51-3.47 (2H,

4-1.20 (3H LRVS
LM taleafasaym) heaMaARGTS: D331 §th+1) 552, 10
Preparation 58: ethyl [3-(2-am noet hyl)phenyl ] acetate
H2ZN O-CH3 O Tri phenyl phosphi ne (3.88g, 23.3mvl) was

Rdejpatationdst: gthyl [33(2-hydxytethylishenyl]acetate

HO O._CH,
O

Carbony! diimidazole (5.11g, 31.5mmol) was added in one portion to a stirred

solution of the ester (International Journal of Peptide and Protein Research,
1987, 29(3), 331) (7.00g, 31.5mmol) in tetrahydrofuran (100ml) at room
temperature under nitrogen. The reaction was stirred for 2 hours and water
(26ml) was added and the reaction cooled to 0°C. Sodium borohydride (6.00g,
0.15mmol) was then added portionwise and the reaction allowed to warm to
room temperature with continued stirring over 2 hours. Ethyl acetate (300ml)
was added followed by dropwise addition of 2N aqueous hydrochloric acid
(20ml). The organic layer was separated and the aqueous extracted with ethyl
acetate (2x75ml), the combined organics were dried (sodium sulfate) aAnd the
solvent removed in vacuo to furnish a white solid which was purified by flash



sol ution of ethyl [3-(2-azidoethyl)phenyl]acetate
(Preparation 57) (3.88g, 16.6mmol) in tetrahydrofuran
W@ 1@8mh28at room t enper at ure under nitrogen. TheT/iER2005/000640
reaction was stirred for 18&4hours and water (5ni)
added and the reaction heated at 50C for 4 hours, the
reactlon was cooled to roon1tenperature and the
ved in vac resi due s di ssol ved in

vent re e
"P'b?'é@"%ﬂ%@%‘y QLelicho C@!HB@@HVI*@aﬁtB Agetatepangfane (50:50,
ﬁg%hl?ﬁe)%ﬁ\%‘ﬁmeeﬂﬂé E6thBEuMl 3 a BbiBIHEELHEL zﬁé@@

é conbl ned organi cs were drled
HINMReMOOMHZ HeDEB):\ERt7. 287024 ¢1HNMY LU 6- 7amai (Bhle m) 4.17-4.08

B2, CE. 58 Lc . o o s oo 25634, 1) porm.

5 ERMsgénaeﬁaiﬁra{p'Mm@ Ng;ﬁ,wg?gﬂsai a ggl our |2 ess

(1H, t), 7.13-7.08 (3H, t), 4.16-4.11 (2H, n), 3.58

Probarition 5636thl (it ImethyisufondianisBibarsnyiasesate

[I\/H(ﬂ,+ 208, [ MtNa] + 230, [MH - 206. Preparation 59:

3- [ (12R) - 2- ({(2R) - 2- hydr oxy-2- [ 4- hydr oxy- 3-
( hyd» oflue * et h} a ) propyl ] benzoic acid
MD 05/ 09028 IBZO"S/OO 640 166 OHO NY ~ OH

/' HO HO ]
3- [(2R) 2- ({ (2R -hydroxy 2- [ 4- hydr oxy- 3-

E’ﬁfdr oxgﬁ%}ﬂgbﬁh ¢ ]2@ méf}g&@ﬂfpﬁﬁ%ﬁr)aowl gednrég\?vﬁs% to a solution
10 PHISIPVERI R ARUERH 58 180 22 1ol

aod dtietbylamene (3.40atlj 24 ammol)rm tdammmmhmé ¢250rhB at 0°C under
urs igueous h drocq ori acid (1M 29nl, 29mol)
§9§8d e JRACHPR Wase? F%Mﬁrﬁhﬂm%? tempgralyre gver 1 hour

gg«? rbgéé(r%édg\ym;? sta:f]ig'taiév\% ?aﬂéggy\%.%ﬂ’ i yfaﬁorﬁn‘; Fa%nta?e (75ml). The
pquwus:anaswvasﬁedeh( HibtomeIbane) (2x806ml). &md7 18t combined
15 8 efnlcs) Washgg \Hr} Water (257ml)37dr?eé3 (S(gé%lum sulfate) and the solvent
removed in vacuo to furnish the title compound as a colourless oil (6.2g).

'H NMR (400MHz, CDCl): 8 = 7.29-7.25 (1H, t), 7.17-7.12 (3H, t), 4.41-4.38
(2H, t), 4.16-4.10 (2H, m), 3.58 (2H, s), 3.04-3.00 (2H, t), 2.81 (3H, s), 1.26-
1.22 (3H, t) ppm.

20 LRMS (electrospray) : m/z [M+H]" 578, [M-HJ 576.

Preparation 57: ethyl [3-(2-azidoethyl)phenyl]acetate

N, O.__CH,
\/\@/\[O]/

Sodium azide (2.82g, 43.3mmol) was added in one portion to a stirred solution
25 of ethyl(3-{2-[(methylsulfonyl)oxylethyl}phenyl)acetate (Preparation 56) (6.20g,
21.7mmol) in N,N-dimethylformamide (400ml) at room temperature. The

reaction was heated at 60°C for 1 hour and then allowed to cool to room



10 ), 7.17-7.15 (1 H, dd), 6.79-6.77 (1 H, d),
4.89-4.85 (1 H n), 4.65 (2H, s), 3.60- 3.50 (1 H, m,

wW@2@3081285 (3H, ), 2.84-2.78 (1 H, dd), 1.25-BCEBBAE00640
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d) ppm LRMS (el ectrospray)és: miz [ MH + 346, [ MtNa] +
368, [MH " 344. CHN analysis : found C 50.29, H 6.07,
N 3.07; Cl9H23NGG+2. OLi C1+1. 3H20 requi res C 50.31, H
wriperglusd g 418 s ERRHIgED. :ggxﬁﬁ%r By acetate (200mi) and water
gm.a &ﬁmaaga)mm hgams} aepAratdy 2.“% LA@?BEQQ&% wddhed with

suspen

sthyl 2aetate( (Z(XZIQPnﬂ) [and( ttngnm;e)d drgaics evaporated in vacuo to

YRS Oxﬁqetbgy‘% SP%E[’%C’ Rxﬁt%am ARy bn shica gel

saJtin@obvmwemyl aaehne: p(eﬁ%?eﬁ%) 5195 %W@élellne 2&8p8|t{le\%ﬂ% compound

stirred under an at nosph ere of 'hydrogen
ﬁﬁcﬁw@éﬁfi@’ﬁa@lhf%ﬁﬁg} WO 2005/ 090287 PCT/ | B2005/ 000640

A O ERGTD) 2Rt oot 1 4 JaF. e 4.15-4.06

(ml R €3. B@f(zﬂurs,? fd.86. :404!7 téHlStBI 8 \ma (S §RL29 381H, t) ppm.

on silica ge utin
HRMS delentsospray) novh deaBsa’;S6 fMrdhi232(95: 5: 0. 5
changing to 90:10:1, by volune) to give the title

F’i%ﬁ%t%'}%'bﬁér%@' Ef‘ﬁ%‘éj o Aihaa tate7H7§N?11- 1

BH(L H s), 7.02-6.99 (1 H
d)\ﬂ’el 4.58 (1 H, n, 4.60

, 2.97-2.87 (2H, m, 2.80-2.62
H d) ppm

Triphenylphosphine (3.88g, 23.3mmol) was added in one portion to a stirred
solution of ethyl [3-(2-azidoethyl)phenyllacetate (Preparation 57) (3.88g,
16.6mmol) in tetrahydrofuran (100ml) at room temperature under nitrogen. The
reaction was stirred for 18 hours and water (5ml) added and the reaction
heated at 50°C for 4 hours, the reaction was cooled to room temperature and
the solvent removed in vacuo. The residue was dissolved in saturated aqueous
sodium hydrogen carbonate (40ml) and the aqueous extracted with
dichloromethane (3x50ml). The combined organics were dried (sodium sulfate),
the solvent removed in vacuo and the residue purified by flash column
chromatography on silica gel eluting with dichlromethane:methanol (95:5, by
volume) to give the title compound as a colourless oil (3.11g).

'H NMR (400MHz, CDCl3): & = 7.26-7.22 (1H, t), 7.13-7.08 (3H, t), 4.16-4.11
(2H, m), 3.58 (2H, s), 2.96-2.93 (2H, t), 2.74-2.71 (2H, t), 1.25-1.22 (3H, t) ppm.
LRMS (electrospray) : m/z [M+H]* 208, [M+Na]* 230, [M-H] 206.

Preparation 59: 3-[(2R)-2-({(2R)-2-hydroxy-2-[4- hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyllbenzoic acid
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10 LRVS (el ectrospray) : mz [ MtH + 360, [ M+Na] + 382,
[MH - 358 Preparation 61: nethyl

w®@2(0689282- ({ (2R) - 2- [ 4- (benzyl oxy) - 3- PCT/IB2005/000640

(hydr oxymet hyl ) phenyl ] - 2- hydr oxyet hyl } am no) pr opyl ] ben
zoate OHOH NOCH3 CH3 HO 15 A solution of

nmet hyl
3-{(2R) - 2-] 8{_{2R) -2-[ 4- (benzyl oxy) - 3- (hydr oxymet hyl ) phe
nyl ] - O

2- {[tent buyl(

ymet hyl ) silyl Jjpxy} et hyl)am no] propyl } b
74mmol ) and
7rmo i n met hano

heated at 40C for 18hrs.
was renoved in vacuo and the remaining
aqueoyg | ayer extracted with 20 di chl oronet hane
(2HOOmM ). The conbined organic layers were dried
%aodlun1 sul.fate), filtered and evaForated i n vacuo

e rasuPPIUtign oi of nadnetivt 1 i &2R)-2-({ER)-2dwptawy-2-[4-hydroxy-3-

PR e R ef i o BEhP St (Prenpration, 60) (5.12,

4. 24manol) andietrehydvefaran! @5miy) npas! radided. Bagéowllt&lm'fﬁydromde
%/quLg N fl\L}lmgglyg ?(Qli!npl\lq'\c/)llq)sé 4d0 81e4splqth5le(1)2tg stlrrait Zoo?% :geynpeggure for
%%ﬁm@% Aduedusihidrohiofic S (R 2ofib 2aintndl wls adtstand the

tetiahydiqfurandgatér GEn(olmd]m vacuo3to8give3IHe title, c@mPBuidd &S an off-

v&éms”hﬁﬂ (G BGLGAL s Uspd hingufurtherputioatian s 472,

at |
3 {(2R) Qﬁf"{%ﬁ o S(ggn%(()dﬁﬁg d), 7.82 (1H, s), 7.37-7.30 (3H,
iy Ar@xR.A6t(K| Ho)HEnyo16- 27 { TH ad)f 4.89-4.85 (1H, m) 4.65 (2H, s), 3.60-

LY A S5 SH, Ry DB ATH AT £BEL P 28 19 Hpm.
LRMS (electrospray) : m/z [M+H]" 346, [M+Na]" 368, [M-H] 344.

CHN analysis : found C 50.29, H 6.07, N 3.07; C49H23NO5+2.0LiCl+1.3H,0
requires C 50.31, H 5.69, N 3.09.

Preparation  60: methyl 3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)propyl]benzoate

OH 0

H
N o-CHs

HO CH,

HO
A suspension of methyl 3-[(2R)-2-({(2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-hydroxyethyl}amino)propyllbenzoate (Preparation 61)
(6.83g, 15.2mmol) and 10% palladium on carbon (683mg) in ethanol (100ml)

was stirred under an atmosphere of hydrogen (60psi) at room temperature for



/ CH3 HO A solution of
[ 2- (benzyl oxy)-5-((1R)-2-brono-1-{[tert-butyl (di net hyl

w0 200509@81 vyl ] oxy} et hyl ) phenyl ] net hanol ( Pr epar@t/ig2005/000640
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23) (9.23g, 20.5nmol) andieret hyl
{3-[(2R) - 2-am nopropyl ] phenyl }acetate (Preparation 63)
(8.48g, 40.9mmvol) in dichloronethane (70mM ) was
a 0 C, vvg,,rég tfi
Q?ag'g)?‘g e T%'%hé: afééiésgl ting f{nleé GTCH \AC(gLQf,,Q,;{{% %gg‘téif gpdathe filtrate
fconcemrattﬂ houracudhe Theeacesmhle rrmsurmmﬂm cbpl diAasho column
ature a by flash

om ttt"%géf%yo%n E?"I‘ Pgrgi geelptl%g uVIth g dif q{omethane methanol:880
t
L e P —
@std paley@iipwiguin (8.088).as an orange oil. 1H NWR

© S.=. 7. 84: , 79 (1

o NG adpise (ons0Dy s 27 &5yl 175 (Flosl 79735 (a1,
/] 8 et t - 7 7

i, 1126 PP GR9 LY ) 6.6 85 (1 d5lg 655488 (1, m), 4.60
219,75 B0 ((2H, si) 2.97-587 o268 niR12.8@HR,62(H3; 4)61.081167 (3H, d)
olg}rE 1.08-1.07 (3H, d), 0.80 (9H, s), -0.03 (3H, s),
PEMH1 (3H, s) ppm LRMVS (el ectrospray) cmz [ MHH] +
B A v 1o NAE S8 AP 37800267
PCT/IBZOOS/ 000640 169 0 H2N OCH3 CH3 A sol ution of
nmet hyl

F’?eﬁé%aﬁoa L oRBhar ot Rt (TR SRR e loxy)-3-

yareixymdtayBhényii2- ZQ%Q )
was hegt ed g{)‘ﬁ ??ui‘% ?%d?he presencecﬁgfé%j}%? ¢
pal | adi um hydr oxi de on charcoal (Pd(OH)2/C, 1.360Q).

After 3 hours the r@attion mixture vvag cool ed to room
t enper at ur e, fllterd tHriough arbocel

filtrate concef® ueClig
partitioned di chI rome ) and 880
apARQi 2 H)..and t he or [ separated. The
a0 S phcgse as extracteﬁ\nth

0 or or met hapge

HO

A solution of methyl 3-{(2R)-2-[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-
2-{[tert-butyl(dimethyl)silylJoxy}ethyl)aminojpropyl}benzoate  (Preparation 62)
(10g, 17.74mmol) and ammonium fluoride (6.57g, 177mmol) in methanol
(180ml) and water (60ml) was heated at 40°C for 18hrs. The methanol was
removed in vacuo and the remaining aqueous layer extracted with
dichloromethane (2x100ml). The combined organic layers were dried (sodium
sulfate), filtered and evaporated in vacuo. The resulting oil was purified by flash
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (95:5:0.5, by volume) to give the title
compound (6.83g) as a pale yellow gum.

'H NMR (400MHz, CD30D): 5 = 7.83-7.82 (1H, d), 7.78 (1H, s), 7.47-7.45 (2H,
m), 7.39-7.28 (6H, m), 7.11-7.10 (1H, d), 6.89-6.87 (1H, d), 5.11 (2H, s), 4.65
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10 (3x1 GOmM ) and the conbi ned organic extracts washed
wth brine (100m), dried (sodiumsulfate) and

WO emdso®adsi n vacuo to give the title conmpound (BCHERPISAD640

a pale yellow oil. 1H NVRIg400MHz, CDClI 3): 8 =
7.90-7.87 (2H, n) 7.38-7.34 (2H, m), 3.90 (3H, s),
3.26-3.17 (1 H m, 2.78-2.73 (1 H, dd), 2.64-2.59 (1

Crig. 4 b 6210k b1 i L), RS8R ar. S, 27 LER aH, m),

{@g(( 3,21 é;éémR) 1- phenyl - et hyl ] - am no} - propyl ) -

pheny acetaehyrdrochlorlde N)~oCI 13 U CH3 CH3
[2RMS (eteaitcspray)f: mizt[MHH]T 850 2Moxddal” AdRy [N1gH]” 448y ]
acetate (Preparation 65) (45.3g, 236muol),
(R -a-nmethyl benzylam ne (27.6ml, 214mmol), sodium
triacetoxyborohydride (68.1g, 321mpl) and acetic acid
Rechafation257mmelk) in btk Orome.‘i-E:(Q'R) Rybl4 -3-
s'tgelzbrred at roomtenperature for ho WTL% [Z\émnzyloxy)3
(rfwdcoaneﬂiydmhmyﬂbﬂ-{bredhched by additi on of saturat ed

agquequs u nat.e and allowed to
BTcientiistiuckidbibamidalaropvbhenzoati o vo

2005/ 090287 PCT/ 1 B2005/ 000640 170 phase was separat ed
and the aqueous phag¥Bpkig acted with further

di chl or onet hane (2xJ QO . ' ':' or ganic

extracts were agshe i ' _arH ed

(sodi um sul f @ [ ) 8li t®@ and’ r educed

i n__vacuo. I 5 met hanol (200n),
abhed wa vt hydr ogen d€ i n et hanol

1@ and reduced in vacuo to give a 4:1 m xture of
er eongy dé R, R nmgjor) as an off-white,
hydrochl oridée salt. Two successi ve crystallisations

Adl7 i %Gﬁfti%HW et ger / neLBaps)idx f) ©-bf 8-1CQ{§9WI(d|methyi)

39) a col ourless cr e So
qﬂzj{t)om}athytmﬂ&{n)yl]nﬁatharw QEFe'peﬁﬂtlc(mzéi)l(Q ﬂ;Bg, 20.Berhdl)-ahd methyl

(e FrlipoPronyiiphenggbiptd Frasaiatgh o4 4§48 4agmmo in
dicdidromethane (70ml) was heated to 90°C, allowing the dichloromethane to
evaporate. The resulting melt was left at 90°C for a further 18 hours. The
reaction mixture was cooled to room temperature and purified by flash column
chromatography on silica gel eluting with dichloromethane:methanol:880
ammonia (98:2:0.2 changing to 97.5:2.5:0.25, by volume) to give the title
compound (10g) as an orange oil.

'H NMR (400MHz, CD30OD): § = 7.84-7.82 (1H, m), 7.79 (1H, s), 7.47-7.43 (2H,
m), 7.39-7.30 (6H, m), 7.08-7.06 (1H, d), 6.89-6.86 (1H, d), 5.10 (2H, s), 4.74-
4.71 (1H, t), 4.65-4.64 (2H, d), 3.88 (3H, s), 2.97-2.87 (2H, m), 2.69-2.68 (2H,
d), 2.65-2.61 (1H, dd), 1.08-1.07 (3H, d), 0.80 (9H, s), -0.03 (3H, s), -0.21 (3H,
s) ppm.

LRMS (electrospray) : m/z [M+H]" 564, [M+Na]" 586.

Preparation 63: methyl {3-[(2R)-2-aminopropyl]phenyl}acetate
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3.38 (11-1, dd), 3.25-3.19 (11-1, m), 2.71-2.65 (11-1,
dd), 1.71-1.69 (3H, d), 1.17- 1.16, (3H d) ppm

wee@pas@si on 65: nethyl [ 3-(2-oxopropyl)phenyl pera2203000640

OHIC OCH3 | / Y 15 Tribwyltin nethoxide (80.3nl,
279mmo1l), nethyl 3-bronobenzoate (53.5g, 249mmol),
i sopropenyl acetate (39.4nl, 358muol),
pal | adium(Il1)acetate (2.6g, 11.6nmol) and
tri-o-tolyl phosphine (7.1g, 23.2nmol) were stirred
Bne «SSOnﬂ) at 100C under nitrogen
A teeroollng the 20 reaction was

- aqueous potassium fluoride sol ution
(560nTt tirred for 2 hours. The resulting
m xture was diluted with further toluene (200m) and
A |solutian tafr methyl cB-(28)-2vIR)rtypheeylféthyikanpaal-piopli)- phenyl]

t t ted, d
BchiftenPEomirdiey o) 2R 4P IRT Il B SRR aibae (12.90,
wag il fin @thdnol f(Reom! cRhs e84 TBEAGK ﬁptwe ‘b‘i‘es?érldecé‘f 20% of

gel elutln(%_ZS wth ethlacetate(.gentane :

@ﬁé\a@lunghy ozidegm chgrepal (Ra{PH)/ |h369héﬂarta bours the reaction

é”\ﬂgé 4(%9?%% 65@?&2 %5%%%37&@. g% ywﬁprgg Ne'?'r%ocel and the

filtekle 7.cdhceAtratedm in vdtlio( 3fthes) resilu€> wak! ;fémtlc?ne“tﬁ between
(3H, s) pgm LRVS (el ectrospray) mz [ MFNa] + 215

dighlpromeshana(200mb); and 880 reTmPR20 60D the Drganic phase

SRBARAEY | Bhp ARl bodsh bind Rl b (BRRGY eHidieTipetnane

mmamn) )aamthe]coaabune@brgdmc @xrabhwasthediasthatrin e HBIOME), dried

é O~CH3
(so ium sulfate) and reduced in vacuo to give the title compound (8.48g) as a

pale yellow oil.
'H NMR (400MHz, CDCl3): § = 7.90-7.87 (2H, m), 7.38-7.34 (2H, m), 3.90 (3H,

s), 3.26-3.17 (1H, m), 2.78-2.73 (1H, dd), 2.64-2.59 (1H, dd), 1.14-1.12 (3H, d)

' LRMS (electrospray) : m/z [M+H]" 194.

Preparation 64:. methyl [3-((2R)-2-{[(1R)-1-phenyl-ethyl]-amino}-propyl)-
phenyl]-acetate hyrdrochloride

0]
H
@\/N O/CHS

CH, CH,

A solution of methyl [3-(2-oxopropyl)phenyl]acetate (Preparation 65) (45.3g,
236mmol), (R)-a-methyl benzylamine (27.6ml, 214mmol), sodium
triacetoxyborohydride (68.1g, 321mmol) and acetic acid (14.7mi, 257mmol) in
dichloromethane (1500ml) was stirred at room temperature for 18 hours. The
reaction mixture was quenched by addition of saturated aqueous sodium

bicarbonate (600ml) and allowed to stir until effervescence ceased. The organic



Il / H3 C~CHI O/ O 5 HO Prepared according to the
procedure used for preparation 22 using [ 2-

W@ b@snyi2exy) -5- ((1 R)-2-bronmo-1 -{[tert-butyl (PCTEE20§3/000640
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silyl]oxy}ethyl) phenyl]ng€whanol (Preparation 23) and

[ 3-(2-am no- 2- net hyl - propyl ) - phenyl ]- acetic acid

ethyl ester (Preparation 47) to give the title

compound as a yellow 10 oil. 1H NVR (400MHz, CD3OD):

gphase 49as. @gp@rﬂﬁi @nd thes-aguegus1 sed)extrgctgg with further

(&%Ioiéragfhég (42x)z 60§'ﬁ)éﬂ1(e2E%mb%e@adgggﬁ‘zé%tgé?ghere washed with

2br7i03 2{162m( 2|dr|ed) (so‘dlm éulﬁaﬂeX, 3I’Hterébi thio@?r telé 46 reduced in

L\p@’f@lo( elr!?c[g? d‘éﬁ)‘;r gysﬁolveﬁy |£1 {qgm,qnpl dg@Orr[I)er te%mth 1M hydrogen
GRS S BAncP Lm0 L LA 17 b ongh s e o
niiabtgreompid |RREMA|PR st an fmllte mydﬁ)blﬁtgﬂcée; ‘gggdmvgf:’@ccessive

Q@ggaﬁg(@)t@%g@%&?g&ﬁétg qaa%qlﬂglavgé ?éltle compound (27.3g) as

3-(hyd thyl) phenyl ]-2-{[t
s PORBS b nEEITI S | o008 oooka0 17y L
bkt MR (#BOMYiz) SDIDDDXyF SLIRT 0T 1] dR 7T (OH,ROPBS-P49 (5H
255‘,& ﬁ?g@tﬁﬂ(Pre@éﬁyﬁﬂqﬁMeg' M, @, 3.90 (3H, s), 3.43-
K 1 )
598 01834 3 ang Q1P 3 ety oy 68l o, 17
o). 163(B0 )PEm.s), 2.90- 5 2.64 (4H, m), 1.26-1.22 (3H,
t), 1.08-1.05 (6H, d) ppm
Preparation 65: methyl [3-(2-oxopropyl)phenyl]acetate

0]

H,C o CHs

O

Tributyltin methoxide (80.3ml, 279mmol), methyl 3-bromobenzoate (53.5g,
249mmol), isopropenyl acetate (39.4ml, 358mmol), palladium(il)acetate (2.6g,
11.6mmol) and tri-o-tolylphosphine (7.1g, 23.2mmol) were stirred together in
toluene (350ml) at 100°C under nitrogen for 18 hours. After cooling, the
reaction was treated with 4M aqueous potassium fluoride solution (560ml) and
stirred for 2 hours. The resulting mixture was diluted with further toluene
(200ml) and filtered through celite, washing the filter pad with ethyl acetate. The
organic phase was separated, dried (sodium sulfate) and reduced in vacuo.
The residue was purified by flash column chromatography on silica gel eluting
with ethylacetate:pentane (10:90, changing to 20:80, by volume) to give the title
compound (45.3g) as an orange oil.

'H NMR (400MHz, CDCl3): § = 7.95-7.93 (1H, d), 7.87 (1H, s), 7.43-7.37 (2H,
m), 3.91 (3H, s), 3.75 (2H, s), 2.18 (3H, s) ppm.

LRMS (electrospray) : m/z [M+Na]* 215, [M-H] 191.



LRVS (el ectrospray) : mz [ MrH + 492, [MH" 490
Preparation 68: ethyl

w@ 3005890281 2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- PCT/IB2005/000640
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20

(hydr oxymet hyl ) phenyl ] et hylMam no) - 2- et hyl pr opyl ] phen
yl acetate OHH NO/CH3 H3ICCH3 OHO 10 HO
Prepared according to the procedure used for
preparation 21 using ethyl {3-]2-

({(2R) - 2-[ 4- (benzyl oxy) - 3- ( hyd

henylglg- 2- hydr qu hyl } a
%ﬁ%?%ﬂ:%p;f’] phgr?)]ﬁ}acgt ate ? rgp;;r 3 -g“) [(@2/?) %(54 éb%zyloxy)-&
t(hydtoxymeﬂwi)mlemltyllaz-{[xerl@bﬁtyt(dimeﬁhyj dllyI]b&y}éihwEhmo]-z-
?W CR8QD): S = 7.30-7.02 (6H M, 6.77-6
é‘?et IgFoRYIp rw})acstetz 4.60 (1 H n), 4.17-4.09 (2H
q), 3.65-3.50 (2H, T—Fé -2.63 (4H, m, 1.14-1.10

(3H, t), 1.08-1. ppm LRVS (eI ectrospray)
mz [ MrH] + 402

2- (3-Fl uoro-4 uorohet Iy ] " amre™ 8
NHZ F F ~~~ Chl OH?I; ' , 2mL, 16mmol)
Xele ’ e tolithi ghydridé (2Min

4m, 8mmol ). A solution of
trifluoronethyl)phenylacetonitrile
(312rrg 4 | n tetrahydrofuran (2nL) WO 2005/ 090287

S o, 6 W) BBl 3 on

S?Tmyétg(y\?mﬁ-(éd)ﬁeyF{ZttErﬂihﬁ-at{[témbuTﬁ@i|rﬁe1ﬁyll)f e was t hensjlylloxy}ethyl)
phenyljmethanol (Preparation 23) and [3-(2-amino-2-methyl-propyl)-phenyl}-
acetic acid ethyl ester (Preparation 47) to give the title compound as a yellow
oil.
'H NMR (400MHz, CD30D): 8 = 7.48-7.05 (11H, m), 7.04-6.96 (1H, d), 5.10
(2H, s), 4.80-4.74 (1H, m), 4.78-4.63 (2H, q), 4.16-4.05 (2H, q), 3.60 (2H, s),
2.89-2.63 (2H, m), 2.70-2.62 (2H, m), 1.24-1.20 (3H, t), 1.07-1.04 (GH, d), 0.81
(9H, s), 0.00 (3H, s), -0.18 (3H, s) ppm.

LRMS (electrospray) : m/z [M+H]* 606, [M-H] 604.

Preparation 67: ethyl {3-[2-({(2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-hydroxyethyl}amino)-2-
methylpropyl]phenyl}acetate

OH
(e
HO
Prepared according to the procedure used for preparation 53 using ethyl (3-{2-
[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyi]-2-{[tert-



(20mL) and concentrated in vacuo. The residue was

taken up in 20% potassium hydroxide solution (20nL),
wezdosaeetd W th di chl oronet hane (3x20r1L) 5 andp¢EB2005/000640

conbi ned organic solution ¥&s dried over magnesi um

sul fate and concentrated in vacuo. The residue was

purified by colum chromatography wusing an |solute(r)

m&lﬁ‘%&wlﬁﬁﬁgﬁ@@% t @%%mv&}%hﬁg?@?ﬁgg{/lb@tﬁ%{)@%% &i%reparatlon

[ ther to afford the title
'Jﬁr%t@%y%f@?‘gﬁoe %éln 01 0°1H NVR (400MZ.

dacmmsmoow& (aDmes —770@ 128, (1mH rﬁ)0896%195t()1H d), 5.14
APCl niz 1[
|:6?E|p§s.a‘ff16§na"b " 468466 (1H, m), 4 793, 0 (2H q) 3.60 (2H, s), 2.90-

5 ROUHE D1 ZCPRBRN RF et Ogéﬁﬁié‘ﬁé‘% S

10

(LRMS8I (ete:ctmspeay)oxryz Wehﬂ $92.gMAI 490l e
(W2004039377, p40), using a simlar nethod to that of
preparation 69, i n 52% vyield. 1H NVR (400MHz, CDCI 3)

&regxa}ﬂf ign 00 ( eghgﬁ 6. Gg\i-%g(ﬂgz-z ?I})Zﬁ'o@ 'i-[4silydroxy-3-

90-2.80 (2 0-2.6
Whydm)qtmetrwlﬂﬂ\mwl]émﬂ}mniM)Lm-metbymapyqpﬁ&nyl}ﬁcéi&e

general for -‘ a shown bel ow were prepared by a
simlar metd to that described for preparation 69
using the aropn henyl acefonitrjle starting

RS~ o sare

Prepared according to the procedure used for preparation 21 using ethyl {3-[2-
({(2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-2-hydroxyethyl}amino)-2-
methylpropyl]phenyl}acetate (Preparation 67) to give the title compdund as a
colourless oil.

15 "H NMR (400MHz, CD;0D): = 7.30-7.02 (6H, m), 6.77-6.75 (1H, d), 4.62 (2H,

s), 4.62-4.60 (1H, m), 4.17-4.09 (2H, g), 3.65-3.50 (2H, m), 2.90-2.63 (4H, m),
1.14-1.10 (3H, t), 1.08-1.05 (6H, d) ppm.
LRMS (electrospray) : m/z [M+H]" 402, [M-H] 400.

20 Preparation 69

25

2-(3-Fluoro-4-trifluoromethyl-phenyl)-ethylamine

NH,

F
F F

Chlorotrimethylsilane (2mL, 16mmol) was added dropwise to lithium
borohydride (2M in tetrahydrofuran, 4mL, 8mmol). A solution of 3-fluoro-4-
(trifluoromethyl)phenylacetonitrile (312mg, 4mmol) in tetrahydrofuran (2mL)



No. Data Yield 71 R=H; R4 =F; R=CH3 95%' H NVR ( 400MHz,
CDCI3) 8: 7.12 (11-1, m), 6.90 (2H, m), 2.95 (2H t)

WQ@2008/0¢@28F t) 2.25 (3H, s) ppm LRMS APCI m z pAB#B2005/000640
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[MtH + 4 72 R=F; R =F; R=CHB7361% 1H NMR (400MHz,
CDCI3) 8: 6.83 (2H, m, 2.94 (2H, t) 2.78 (2H, t) 2.25
(3H, s) ppm LRMS APCI mz 172 [MtH + 73 R CH3 R

=CH3, R = % (400MHz, CDCI

("g?‘?lﬁﬂ}ﬁ?‘ mog‘g/ l-tlﬁer%‘lv'Rxﬂ‘rgO’V?%HHOwW 202_81]" (@-4’24 bpurs whilst
e @Y@ Woﬂémﬁ%gﬁﬂéﬁ% 5”?5 tﬂgnnsiﬂ?édﬂ?itq Thethanol
H20mL) 2n®20Qrm¢ntna)ec2 lazveewo {Hhe2. rédld(léHwas) tmm up in 20%

s P48 R ORer( T eextrachen ith Gichlgorhethars (3x20mL)
(awd Jchze 'Ebmban&@ Cl\?ﬁhm"@ol@hc?f? v(/a;%" dr %}E‘SB\S’%’ n@@ffrﬁ' sulfate and

NMRC Ellmlmdlzm o) The residde 6vad pltified ,bynkolubnr® ehfordd@tography

ﬁdlﬂﬂ a@is"jﬁ%é %ﬂ@@gﬁﬁv ”% 28 'Pé%’ﬁ@?zné%ﬁa"o' Followed by 1M

%ﬁ%bﬁ%%%@@%&p to b_i'v'% 5r7 oﬁ’y Tébudﬁ?e _'Fhe 8""%3?}%%‘&& With diethyl
NVR ( 400VHz, § : (2H, :

ztioer toatford ;he gthvgomgeundrjn ) %7ylem—|48§yngopm LRVS APCI
TZNMR (400MHz, CDCl5) 8: 7.53 (1H, m), 7.08 (2H, m), 3.02 (2H, t) 2.82 (2H,

t) ppm; LRMS APCI m/z 208 [M+H]"

Preparation 70
2-(5-Chloro-2-methoxy-phenyl)-ethylamine

oSt

H,N

Cl

The titte compound was prepared from (5-chloro-2-methoxy-phenyl)acetonitrile
(WO2004039377, p40), using a similar method to that of preparation 69, in
52% yield.

'H NMR (400MHz, CDCl3) &: 7.11-7.00 (2H, m), 6.75-6.65 (1H, m) 3.72 (3H, s),
2.90-2.80 (2H, m), 2.70-2.60 (2H, m) ppm

Preparations 71 to 79
The following compounds, of the general formula shown below were prepared
by a similar method to that described for preparation 69 using the appropriate

phenylacetonitrile starting material. Unless otherwise stated R® to R’ are
hydrogen.



154 [MtH + 78 R =F; R =H, R =CF3 53% 1H NWVR (400MHz,
CDCI3) 8: 7.44-7.26 (11-1, m, 7.09-6.86 (2H, m,
WQ@288/021284 (2H, t) 2.72-2.84 (2H, t) ppm LRVBPCHR2005/000640
mz 208 [MtH + 79 R =CH3; R4= CH3; R= CH3 62% 1H NWR
(400MHz, CDCI3) 8: 6.98 (2H, m, 2.95 (2H, m, 2.77
(2H, m, 2.25 (3H, s), 2.19 (6H, s) ppm LRVMS APCI
mz 164, MtH] + Preparation 79: conpound was purified
by usefof sulfonic acid functionalised Ianterns.
i on.80 5N|:i (4- Chl or o- phenyl ) - N- et hyl - acet am de
43 0 A nixture of 4-chl or ophenyl acetic
acid 5.88mmol ), ethylamne (2Min
] Rran, 5.88n, 11.76muol),
1- hydroxybenzotrlazole hydrate (90ngy, 5. 88nnDI)
1-(3- diRTet hyl am nopr opyl ) - 3- et hyl car bodi i m de
hydrochl oride 10 (1.13g, 5.88nmpi), and triethylam ne
(1.78g, 17.64muol) in dichioronethane (30rrL) was

ROl TTe room tenperarure for 18 hours. Tfe nixtut &ield
was then diluted with 1 M sodi um hydr oxi de sol uti on

730nl) RirH; Rire FalRTe@H; | ayer was extracted with 95%

di chi ¢nonet hane qéBOrTL) The conbi ned organi ¢ solutign
was  \wak HaMRA(4GOMHgy I%leal:ﬁl of-i18 A&, mhrki98r ik, m),

vacuo| e AR T Tl .75 I of BoB RS APEA M2

chro ﬂégr[Mphﬂ+on silica gel, eluting with
i thanol—100:0 to 90:10_to afford

Y%e Rt FE: RonbotndChk a colourless solid in 37% '61%
?N'gé'? O%MWWQ?B@PEE?%’%@ Vg 9432650278 |

2H3) 2525(@3144 s??ﬂ %ﬁ"ﬂgﬂml /2 172qQM+{H )

ppn— | IQI\/R ADCI

R°=CHj3; R® CH3, R'=CH3CHj 80%
'H NMR (400MHz, CDCl3) &: 6.84 (2H, m), 2.88-2.69 (4H,
m) 2.30 (6H, s) 2.24 (3H, s) ppm; LRMS APCI m/z 163
[M+H]

74 R’=F; R*= CHj3; R"=F 66%
'H NMR (400MHz, CDCl3) &: 6.97 (1H, m), 6.75 (1H, m),
2.92 (2H, t) 2.82 (2H, t) 2.24 (3H, s) ppm; LRMS APCI m/z
172 [M+H]"

75 R’=F; R*= CH3; R"=Cl 58%
'H NMR (400MHz, CDCls) 5: 7.05 (1H, m), 6.97 (1H, m),
296 (4H, m) 2.23 (3H, s) ppm; LRMS APC| m/z 228
[M+CH;CN]*

76 R’=Cl; R*=CHj3; R’=F 63%
'H NMR (400MHz, CDCl3) &: 7.14-6.99 (1H, m), 6.97-6.73
(1H, m), 3.07-2.83 (4H, m) 2.35 (3H, s) ppm; LRMS APCI
m/z 228 [M+CH3CN]*




Preparation 81 5
[ 2- (4- Chl oro- phenyl ) -ethyl ] -ethyl -am ne hydrochl ori de

woh0dE28HCI Cl A mi xture of PCT/IB2005/000640

10

15

—was heatsd-under_refll
¢éact i|dh W § e RvaSHshen diluted with nethanol (5ni)62%

2- (4-chl or o- phenyl ) - N- et hyl7sacet ani de (preparation
80), (437mg, 2.22mmol) and borane tetrahydrofuran
conplex (1M 8.88nlL, 8.88mmmol) in 10 tetrahydrofuran

wx_for 18 hours. The cooled

and 13 ' j L th ;. ed.tpp
"ot 1 ud TORMIRTAOBMAE AEhEL) 31T A7 Ml BB B
room tzegm(fmat U/ 2.78"@H:; GRCEDY (QHGQLbPrﬁ/@R\MS APCI m/z
Triturlation of ,the residue with et acetate
afforcécﬁ“tWé”T'] tle conpound as a coI ourless solid in

Y/ 51 €et3—5—7+35
?g/oyl 5 %gbgﬁ "%F?nswg; E;ﬁlu'vrrn% 3.05  (2H, q), |93%

2. 97 (ZH NWIR (40@%(23*@@93) BPM 44 ENVB6 APAL niY 7.0d36.86
[ MFH 4 Preparati on

2- (4- Nd2Hy )l 2 88y2 Bﬁhé%wl §)- 2i7@y2.84i (RH, NHRp@O LRIGSA
| ut h h I t tril 828n1y,
solu |%e(w§2?§$ 'Qh i 0) phenyl acetonitrile ( ngy

5. 08nm y rofuran (10nm.) was added

dgopwi| R=0H4; IR BICH); qﬂm@ngum hydride (IM 1n 62%
t et ralydr of ur an, 5.6nL, 5 and the m xture vvaﬁjn

St | rredHf MR (480MHz, CDCls) I§ur619@r (2Kt ) uQE (RH,niny,

2005, 455 12HCTh 2803 Hobbab 10 6H lobert LBV AR,

M Xt ur|eniefB4SM+HEd at room tenperature for 18 hours
then |heat ed under reflux for 1 hour. The reaction

rPreparationa€9c gompound Was pukfied duyi use lof diulfenideacid functionalised
jg uetrl on (3nmL) was added dropwi se, and stirring

rPﬁjed for a further hour. The m xture was then
flltered through Celite(r), washing 5 through with
ethyl acetate, and the filtrate was washed with 1M
sl%f&nmtlﬁpcﬁﬂom de solution. The organic sol ution was

DAY thyith &G iide SCX

N\/CH3
ol
cl

A mixture of 4-chlorophenyl acetic acid (1g, 5.88mmol), ethylamine (2M in
tetrahydrofuran, 5.88mL, 11.76mmol), 1-hydroxybenzotriazole hydrate (90mg,
5.88mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(1.13g, 5.88mmol), and triethylamine (1.78g, 17.64mmol) in dichloromethane
(30mL) was stirred at room temperature for 18 hours. The mixture was then
diluted with 1M sodium hydroxide solution (30mL) and the aqueous layer was
extracted with dichloromethane (30mL). The combined organic solution was
washed with 1M hydrochloric acid and brine, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by column chromatography on
silica gel, eluting with dichloromethane:methanol, 100:0 to 90:10, to afford the
titte compound as a colourless solid in 37% yield, 443mg.



cartridge, washed with nethanol and eluted with 1 M

anmmoni a in nethanol. The relevant fractions were
w@onsemizsat ed i n vacuo and the residue was purPET/ERo@/000640

col um chr omat ogr aphy on silei ca gel, eluting with 10

di chl or onet hane: net hanol : 0. 88 ammoni a, 100:0:0 to

95:5:0.5, to afford the title conpound as a yell ow

0| L83l Ay . IR (400N, D03
7 bOINBHAORMHZ, CRCBY B fp1-22842kHpm), $)27-3.241(2H, 79, 3.45 (2H,
?r’é%ékgg%%ﬂ 1908 {HTe) b LARIS ABG) hif1 o8l A1

(4- Hydr oxy- 3- net hyl - phenyl ) -acetonitrile N CH3 OH
Boron tribromde (1Min dichl oronethane, 6.2ni,
Frepasptiondd added to a solution of 4-methoxy-3- m

5 JeUhGRCIBTHAGE BT ot g, yardgBBlde 720 on

m xture was stirred at this tenperature for 1 hour

and then at roomtenperature for 2 hours. The mxture

was thepn re-coolpgd t gy 78C, diluted with sodi um

hydr ggenxyar borfat & sol’uti on and all owed to warmto

roon|ft enperature. Theygrganic |ayer was separated,
stied#th brine, dried over sodiumsul fate and

concentrated in 25 vacuo to afford the title conpound

% miixitre tef Z0d-tRlordL i - ide 08z,

CDO 3) 6: 7.07 (1 H,p% 55@“’%‘& gg’y% %ﬁ%&?‘?@%%@H&%) (437mg,

2.22ml) ang)) borangstetaihydsfurgmecomplax AP, §:88miL48.88mmol) in

10 Et%@r%bﬁ%ﬁ&gé é\&é% [hf%lbﬁ@ P@’bq?é i 08t hihaurs-e T cooled reaction

206 WS ThenGilut SR WY PREfHDI (SmB) akd’d 2M Bitirothidrid ARid (2mL)

title conpound was prepared from .
hihentexeated tairafiux jorpa dugier hawreTbai mixture was egpled to room

ﬁémg{?ﬁtgg%adcé&eﬁw%ﬁe@fin Wa208! Hit3ti83 ofieFresidue with ethyl

col
acetate afforded the title compound as a colourless solid in 99% yield, 403mg.

15 'H NMR (400MHz, CDCl3) &: 7.35 (2H, m), 7.27 (2H, m), 3.22 (2H, m), 3.05

20

(2H, q), 2.97 (2H, m), 1.29 (3H, t) ppm; LRMS APCI m/z 184 [M+H]"

Preparation 82
2-(4-Methylsulfanyl-phenyl)-ethylamine

NH,

)
H,C”

A solution of 4-(methylthio)phenylacetonitrile (828mg, 5.08mmol) in
tetrahydrofuran (10mL) was added dropwise to lithium aluminium hydride (1M
in tetrahydrofuran, 5.6mL, 5.6mmol) and the mixture was stirred for 1 hour at
0°C. Further lithium aluminium hydride (1M in tetrahydrofuran, 5.6mL, 5.6mmol)



5 solid in 60%yield. 1H NVR (400MHz, CDCI3) S: 6.98
(1H s), 6.60 (1L H s), 3.66 (2H, s), 2.25 (3H, s),

wQ@2M3/09@8F s) ppm LRVMS APCI nmfz 160 [ MH Preper/m20am00640
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85 10 (4-Hydroxy-2, 3-di net iyl - phenyl ) -acetonitrile

CH3 ° \ CH3 OH The title conmpound was prepared from

(4- met hoxy- 2, 3-di net hyl - phenyl ) acetonitrile using a

simlar nethod to that of preparation 83, as a

W adfed andsthe; 'amtwegw%‘ ytieed . at rgomHerreratawe eg 18 hours then

4 H 0
%&% éﬁde? 9ﬁué$% gr)h%pbérﬁjct@h@&%é\ﬁ% %%ﬂ%:s 0°C, 1M
[9ddiflm thejmaxudmsnwtiiﬁ\ (3mL) was added d{]opimse and stirring continued
AR RN MG DR TN -
mr%@huﬁnﬁth‘)feﬂ%yl dacetae anﬂethe filtrate was wa?hed( v&h 1M sodium

t hoxy- 2 nyl )-acetonitri
]hyﬂdomdne solution. Fléhae;rgar)lcrsottktmn wadhpn Iaadélsi’lorﬁbfmnksblute SCX

TER68, gt i mBlacl Gpd Bkihg e M EnmRkiA, @ B6thanol. The
SBRVEAt frbBﬁéné‘%r@'cbn@énﬁél%d%WathBQarﬂatth%r fe%{i)dng@iag%ﬁed by

consunmed and so further Raney(r) 5 nickel
raiumanol i c chroroatiographynl) \MIB adddita The gebact i @ltuting with

o, SRR S e
fdonpued 4$63U6wWASi Ihﬁqfﬂ% yleTJPel Hdnhg r at e was

concentrated in vacuo and the residue was purified by
col NMR((HQGWZ;QEB@M/B Jr2Gi(RHen)g@l14 EHit mjg2\/8<t t2H, m), 2.71

TRk 9T BANS) o M ) AVTTR8A flif0: O O to

Preparation 83

(4-Hydroxy-3-methyl-phenyl)-acetonitrile
N\\V\C[CHS

OH
Boron tribromide (1M in dichloromethane, 6.2mL, 6.2mmol) was added to a
solution of 4-methoxy-3-methylphenylacetonitrile  (0.2g, 1.24mmol) in
dichloromethane (10mL), cooled to -78°C. The reaction mixture was stirred at
this temperature for 1 hour and then at room temperature for 2 hours. The
mixture was then re-cooled to -78°C, diluted with sodium hydrogen carbonate
solution and allowed to warm to room temperature. The organic layer was
separated, washed with brine, dried over sodium sulfate and concentrated in
vacuo to afford the title compound as a white solid in 87% yield, 0.16g.

"H NMR (400MHz, CDCl3) 8: 7.07 (1H, s), 7.00 (1H, d), 6.76 (1H, d), 3.65 (2H,
s), 2.25 (3H, s) ppm; LRMS APCI m/z 146 [M-HJ

Preparation 84

(4-Hydroxy-2,5-dimethyl-phenyl)-acetonitrile



10 90:10:1 to afford the title product as a pale brown
solidin 38%yield, 98ny. 'H NMR (400MHz, CDCl 3) 8:

wWoe287/090sH, s), 6.68 (1 H s), 3.77 (3H, s), 2prBDIK2864/000640
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m, 2.69 (2H, m, 2.28 (3H178s), 2.10 (3H, s) ppm LRMS
APCI mz 180 [ MtH + Preparation 87 15
2- (4- Met hoxy- 2, 3-di net hyl - phenyl )-ethylamine HZN H C
D~CH3 3 CH3 The title conmpound was prepared from
(4- met hoxy3 Y3 3- di met hyl - phenyl )- acetonitrile, using a
meflhod to that of preparation 86, as a clear
oit"T'n ~g3%yyeld. 20 1H NWR (400MHz, CDCI3) 8: 6.96
(1L H dijl 6.6p (1L H d), 3.80 (3H, s), 2.96-2.84 (2H,
-2 a4 M, 2.22 (3H, s), 2.17 (3H, s),
1.63 (2H, 3) ppm LRVS APCI mz 180 [ M+H] +
Preparati ofH88 25 4-(2- Anmi no-et hyl) - 2- et hyl - phenol
H2N CH CH3 WD 2005/ 090287 PCT/ 1 B2005/ 000640 180 The
title conpound was prepared from
( Vi X yl ri
oDl e AR, bl (et RZ SR ireyipheny)
a@ewmthtaausmgl a mmulSB%e]mcm to that diVRrgpEbabla, 8- 3) colourless
g 8% I—|d 6.82 (1 H d), 6.65 (1 H d),
fO!é bRy yigld ol 1y, 2.61 (2H m, 2.15 (3H, s) ppm
BMaERPEo 1 t 9
4ﬁ 2- Amgném(‘eltz‘ﬁ ?éleg‘Qﬁeﬁ] ﬁeéncg Cﬂi% 3!'—8?\I(2H’ $). 225 (3H,
s), 2 13 (3H, s) ppm; LRMS APCI m/z160 [M-H]

Preparation 85
(4-Hydroxy-2,3-dimethyl-phenyl)-acetonitrile
CH,

N CH
N :

OH

The titte compound was prepared from (4-methoxy-2,3-dimethyl-phenyl)-
acetonitrile using a similar method to that of preparation 83, as a colourless
solid in 94% yield.

"H NMR (400MHz, CDCl3) 5: 7.03 (1H, d), 6.64 (1H, d), 3.62 (2H, s), 2.24 (3H,
s), 2.20 (3H, s) ppm; LRMS APCI m/z 160 [M-H]

Preparation 86

2-(4-Methoxy-2,5-dimethyl-phenyl)-ethylamine
CH,
H,N
/CH3

CH,



OH CH3 10 The title conpound was prepared from
(4- hydr oxy- 2, 5-di net hyl - phenyl )- acetonitrile

W@ poospaozat i on 84), using a simlar nethod to tpPet/1E2005/000640
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25

preparation 86, as a solitin 73%yield. 'H NWR

(400MHz, CDCl 3) 6 6.81 (1 H s), 6.54 (1 H s),

2.79-2.64 (4H, , 2.19 (3H, s), 211(3H s) ppm
+ 15 Preparation 9

ks%smﬁgn%f“ 7 mﬂ?raowé i rethg AR cetenie ROBR. 1.14mmol)

?jd;ﬁg |§k§? ﬁ\éﬁﬂy?@gﬁen}ﬁ?ﬁh@%ﬁg@(ﬂ% 10mL) was stirred under
@mpepaf aydmgeSQasuam rogmatempetaturevigrnd@hourst Téd anblysis showed

e e Ihogmzéta%g@ W%qgla?gura;iggéqr? ?qlolngl)lrlngggagg %(Iieflpﬁlher Raney®
‘i'ﬁcke? (?)ﬁrr%/l% iM"he‘fﬂanoﬁc]'%Tn(&fb gbm% \?vég 8%ﬂeos.)The reaction

ppm PCl mlz 166 005
PUXIUre20as s1roab woden 8QpsiFrfdmadrageorgagifor an additional 18 hours at

oL TambFety Ao Mo e Braud Atbhoe"aTye fitrate was

SEQ%Rgﬁéét&(aﬁgl ,vg?lgéén@?he résu@iﬂé@r)a Nfaﬂiﬂﬁ Yoy %Pgﬂmmlrématography

oBnsilicavgel, glutingewith rdﬂ@rlo@mpsthaoe rmetihangkd 8§ eamframid, 100:0:0 to
t then filtered t
B R L  ol) edfdRBue e nals Beciin sgi SR % vieke s8mo
fHUNRIFE (r00ME. @BCH) 068y (TH56706/68(HH, 438787 (3H, s), 2.80 (2H,
m), 2.69 (2H, m), 2.28 (3H, s), 2.10 (3H, s) ppm; LRMS APCI m/z 180 [M+H]"

Preparation 87
2-(4-Methoxy-2,3-dimethyl-phenyl)-ethylamine
H,N

H,C o M

CH,

The title compound was prepared from (4-methoxy-2,3-dimethyl-phenyl)-
acetonitrile, using a similar method to that of preparation 86, as a clear oil in
93% yield.
'H NMR (400MHz, CDCl3) &: 6.96 (1H, d), 6.66 (1H, d), 3.80 (3H, s), 2.96-2.84
(2H, m), 2.81-2.73 (2H, m), 2.22 (3H, s), 2.17 (3H, s), 1.63 (2H, s) ppm; LRMS
APCI m/z 180 [M+H]"

Preparation 88
4-(2-Amino-ethyl)-2-methyl-phenol
H,N

OH
CH,



1H NMR (400MHz, CDCI3) S: 7.02-6.94 (3H, m, 2.26-2.13
(10H, m ppm LRVS 10 ESI nfz 150 [ MtH] + Preparati on

w©®2005890287 3- Di chl or o- phenyl ) - et hyl am ne H2N QCT2IB20d5000640
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20

A sol ution of 2,3-dichioroptenyl acetonitrile (0.5g,
2.7mmol ) in diethyl ether (5nL) was added to an
ipe-col d solution of lithiumalum niumhydride (1IMin

dleth‘){ ether, 2.7m., 2.7 ngalumnlu
flhec Hille compoungoyrgs @fev rm?rom ym%c?r@qkmép@@nyl)a@@tomtme

&Pﬁ?%i%fg@?um r oXl eﬁgg uti on\g?éné e m8§teg8 g clear oil

\wa85% yietded for a further 20 30 m nutes and filtered

TR PN LRI 3 80 S0l B 0 cOh e (e, 83279

et g&?é%ﬁcmgh nePfaH, ﬂgpﬁ?iﬁlﬂ% Rﬂc?ﬁk‘z‘q@z [M+H]*

di chl or onet hane: net hanol : 0. 88 ammoni a, 100:0:0 to
5505affordedthet|tle conmpound as a clear oil
iffepauation B 135ny. 25 1H NMR (400MHz, CDCI3) S: 7. 38

- 95 (2H, m, 2.87 (2H,
%%pﬁﬁ]q)'ﬁﬁ%}ég'irg&%"{f%@bﬂ}m + WD 2005/ 090287
PCT/ | B2005/ 00640 182 Preparation 93
%& 5- ChI or o-2-fl uoro-phenyl)-ethylamne HZN Cl F 5

yride (1.73g, 45.51 mol ) was added

port| ONW S a solution of
5-chl or o- ’ 6ﬁrenylaceton|trlle (1. 049, 6. 15nnDI)
and cobalt ([II) oride hexahydrate (2.18g,
9. 22mmol ) |rbqret hanol (30nL) and the m xture was
stirred at rdomtenperature for 3 hours. The
ThePertRd OkbrBsund ewalsi | repadt esrah (4 $Rldrd:8-2, 5-dimethyl- phenyl)
concentrated in vacuo and the residue was partitioned
lreetandtiilel (preparafionoBs), asing acsinnilan omthodd that of preparation 86,

%Is hg&rooms}ég/a ?ek(jd'om‘) The aqueous phase

'H NMR (400MHz, CDCls) 5: 6.81 (1H, s), 6.54 (1H, ), 2.79-2.64 (4H, m), 2.19
(3H, s), 2.11 (3H, s) ppm; LRMS APCI m/z 166 [M+H]*

Preparation 90
4-(2-Amino-ethyl)-2,3-dimethyl-phenol
CH,
H,N CH,

OH
The title compound was prepared from (4-hydroxy-2,3-dimethyl-phenyl)-
acetonitrile (preparation 85) using a similar method to that of preparation 86, as
a colourless solid in 95% yield.
'H NMR (400MHz, CDCl3) 8: 6.78 (1H, d), 6.55 (1H, d), 2.75-2.68 (4H, m), 2.19
(3H, s), 2.12 (3H, s) ppm; LRMS APCI m/z 166 [M+H]"



was separated, basified to pH 11 with 1 M anmoni a
solution and extracted with dichloronethane (2x40n).

w{ab@soerzBi ned or gani ¢ sol uti on was washed wi t hpChIB20€5/000640
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(30nm.), dried over magnesi t8nh sul fate and concentr at ed
in vacuo. The residue was purified by colum

chromat ography on silica gel, eluting with 15

di chl or gret hane: net hanol : 0. 88 amoni a, 100:0:0 to
JQEE@Ga Ion®y afford the title conpound as a yell ow

Pt BBl 00 D2
(2H, M, 2. 724QH ppm LRVB APCl mz 174 [ M+H + 20
Pr epa atlon

| yor o- phenyl ) -ethylam ne H2N CI F The

title corrpou e
2-chl oro-4-fl/uoropbepyl acetonitrile, wusing a simlar
met hod to that of preparation 93, as a light brown oil
in 46% 25 yield. "H NWR (400MHz, CDCI3) S 7.30 (1 H,

oRdmixturé7of( 2 wlnwhylpﬁeagila(:étdﬂltnle) (J2.Gfy Chélrh, 53 (26pN5157-60;

b@%l)eg&%msooéiﬂ)m['ﬁ%gﬂ ans} %e?d/tg%&%agé%%mg) in 2M methanolic
?a'rﬁﬁbﬁm ML \ﬁ/éé‘gti?re@%ﬂl‘lle} S*ngyb?rﬂ)}a‘?ogéi'?'\ééé B 2 days. The

he title co oun was prepare
4nmure wag tHerufiterpd eth;dwgi'eArbmc'eI@ ared consénteated Sh wat@s to afford

d to that, of 93. h d d
T8 V5 somaliiL &1 Agot 1t Bt Welde 1308 ¢ r1 doe. el uti ng
t AoNHZ @ng@ .
%p’?%g ate ‘f-eragltD QW@%@(Q& ma? Oi(? Y cuwo%)apr?(].ﬁ’ LRMS
H8 mes1 oMk further purifi ed by col umm

chromat ography on silica gel, 10 eluting with
di chl or onet hane: net hanol : 0. 88 anmmoni a, 95:5:0.3 to

zp‘rgpgpaﬁ@ﬁgzt itle conpound as a pale yellowoil in 29%
i 1H NMR (400MHz, CDCI3) 8: 7.30 (1H, dd), 7.17

@4(2,3-dihldro9héyi)-ethylaniing6
H,N

Ci
Cl

A solution of 2,3-dichlorophenylacetonitriie (0.5g, 2.7mmol) in diethyl ether
(5mL) was added to an ice-cold solution of lithium aluminium hydride (1M in
diethyl ether, 2.7mL, 2.7mmol) and aluminium trichloride (359mg, 2.7mmol).
The mixture was stirred at room temperature 2.5 hours and was then quenched
with 1M sodium hydroxide solution (5mL). The mixture was stirred for a further
30 minutes and filtered through Celite®. The layers of the filtrate were
separated and the organic solution was concentrated in vacuo. Purification of
the residue by column chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 100:0:0 to 95:5:0.5 afforded the title
compound as a clear oil in 26% yield, 135mg.

'H NMR (400MHz, CDCl5) &: 7.38 (1H, dd), 7.27-7.19 (2H, m), 2.95 (2H, m),
2.87 (2H, m) ppm; LRMS APCI m/z 190 [M+H]"



(4H, m ppm LRVS APCI mfz 174 [ MrH + 15 Preparation
96 (2, 3-Di hydro-benzofuran-2-yl)-nethanol O COH A

wa odoandms7 of met a- chl or oper benzoi c aci d (96. 4gPCT/IB2005/000640
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335mmol ) in dichloronethan®2 (500n) was added to an
i ce-cold solution of 2-allylphenol (30g, 224mmol) in
20 dichl oronethane (1 L) and the m xture was stirred
at 0C for 30 mnutes and at roomtenperature for 18
hours. The reaction m xture was then re-cooled to 0C
pﬂqi? h 2M sodi um hydr oxi de sol ution (700nL) and
sti Pre @APBSO m nutes. The organic |ayer was then
B(5Chlcrd-2 dhucrd-phvenyljvethydamime sul fate and
copcentrated in vacuo to give a yellow oil. The oil
sy HPLC usi ng a Chiral pak AD 250*4. 6nm
col unmm ang {ane: i sopropanol (90:10) as the eluant,
to affor itle conpound. "H NI\/R (400MHz, CDC13)
8: 7.2057.107(2H, m), 6.85 (1H n), 6.78 (1 H, m,

?Sﬁ%ﬁ r‘n%o?olib&adﬁ_ﬁ ﬁ?g,%‘@%g\gﬁggégq p@i’ﬁongwgg _tég ézs%lution of

IBCHHIb@Z@Q@bG@;QM@Iaob&ﬂmtnFE QIMM@t '63m5r9iﬁ10I) and cobalt (Il) chloride
3- Di hydr o- 1- benzof uran- 2-y

mhiﬁifﬁ%(&éﬁ@sﬁ PPewaelpin me@aartolmmS) and ¢heindixturd was stirred
%éﬁe§9{ V&ﬂﬁél”e}tﬂ{éowlj %fcﬂ%t%g' q‘%e( gusp saoln49vas Menw?ﬁered though

Cetiveft; ozdmemttécﬂm Zaglio -amelt trin edsidus Ry ﬁbl‘tﬂiﬁ)ngé)between 1M
r|d| ne (400nL) and the m xture

Sﬂdgfg%cmqrtceac (40 @eﬁp@palpmraemne4(4zm© Tittee aqueous phase

YRRl DTl 8 phT T MRN8 i rected with

\dldﬂlnremmhame(QM@m()SM}:oﬁTth@@P@qubmtlo?lNWas washed with
&%drogavﬁbl c,.acid (2x300nm.). The organic sol ution was

ned drigd R URReNesidMesufale @R epneenteated in vacuo. The
YésidGe Wad! pififRdPbYVEbiGnh: chfdmhatbdtdpRy 8k silica gel, eluting with

dichloromethane:methanol:0.88 ammonia, 100:0:0 to 98:2:0.2, to afford the title
compound as a yellow oil in 33% yield, 350mg.

'H NMR (400MHz, CDCl;) 8: 7.28 (1H, m), 7.22 (1H, m), 7.05 (1H, m), 2.85
(2H, m), 2.77 (2H, m) ppm; LRMS APCI m/z 174 [M+H]"

Preparation 94

2-(2-Chloro-4-fluoro-phenyl)-ethylamine

o] F

The title compound was prepared from 2-chloro-4-fluorophenylacetonitrile,
using a similar method to that of preparation 93, as a light brown oil in 46%
yield.

'H NMR (400MHz, CDCl3) &: 7.30 (1H, dd), 7.17 (1H, dd), 6.99 (1H, m), 2.86
(4H, m) ppm; LRMS APCI m/z 174 [M+H]*



the oil in cyclohexane then afforded the title
conpound as a white solid in 79% vyield, 33.5g. 15

WohBRESRe mz 305 [ MrH + Preparati on 98 PCT/IB2005/000640
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2- Et hyl - 2, 3-di hydr o- benzof #83an O CH3 20 Met hyl [lithium
(1.6Min diethyl ether, 313nL, 500mmvl) was added to a
solution of copper (lI) iodide (47.6g, 250mmol) in

di et hyl ether (750nL) at -70C. The solution was then
aPTQméa'Pﬂgﬂﬁarmto -10C and was stirred for 30

,'g{‘l'gﬁﬂ%]o}o: - bé zo?m'gﬁﬁ)ggﬁl'ﬁgtdﬁgl to a sofution of

4- et hyl benzenesul fonate (preparation 97) (15.2g, 25
50mml) in diethyl ether (500nL) and the reaction
it . rred at -40C for 1 hour and at room
terrperatur 2 hours. The m xture was then cool ed
to -70C and _guenched with 10% ammoni um chl ori de
soI ut| ofi ( 75rrL @nd 2M hydrochloric acid (50nL),

o/ G030 99%1—1?48 (H0 8 BowEHo TS RRlora-fipehemgcetonitil,

@sme% 08 nﬁnaﬂmemd@aﬁo Pt SIChRpatafidh daetring
(3x5 OITL‘) and the o \%anl c El?butl on was dried ov E:ompound was

rewifiesl using art dseo c oartridge, agloting rwithy snatbanal ﬁu‘llbwed by 1M
0

gﬂg}t It Lugtq‘?ﬁﬁ%ggan?lﬁes aﬁ?)@?{& eofractxor}lsgv%é?él concéntratze%gm vacuo

Sk ﬂi@r@sl(ﬁj@WastLﬁtr@r Lpéﬁﬁ@d Wﬁﬁlglﬁfrﬁggrso@ﬁat@g%y on silica gel,

N- Br onbsucci ni n de
RJuting dwtf‘oﬂlciﬂcypmﬂthan@meﬂmrmlr%& @rm@nmaﬂ U9%ih:0.3 to afford the

(T I (70m.) and the
%R%t%&m%@%g pdé%ygo(w @Hﬁtrzén%yej?ure for 18 hours.

Tie NNIR (H0BMPRS ctm@ra) sdvlsot@mvw h70h70b1+¢r@<ﬂ')etdﬁ9@€(m dt), 2.86
(200n.) and washed wth vvate*d_s and sodiu

riéta nhi BRINIHRMS ARCH MYy 1741 ]ganl c soI ution vvas

dri ed over magnesium sulfate and concentrated in

vacuo to give a yellow oil that was 15 purified by
Hiteparatiow 98 Chiral cel QJ 250*20nm col umm and

(2,3-Dihydro-benzofuran-2-yl)-methanol

©j0>——\OH

A solution of meta-chloroperbenzoic acid (96.4g, 335mmol) in dichloromethane
(500mL) was added to an ice-cold solution of 2-allylphenol (30g, 224mmol) in
dichloromethane (1L) and the mixture was stirred at 0°C for 30 minutes and at
room temperature for 18 hours. The reaction mixture was then re-cooled to 0°C,
quenched with 2M sodium hydroxide solution (700mL) and stirred for 30
minutes. The organic layer was then separated, dried over magnesium sulfate
and concentrated in vacuo to give a yellow oil. The oil was

purified by HPLC wusing a Chiralpak AD 250*4.6mm column and
hexane:isopropanol (80:10) as the eluant, to afford the title compound.

"H NMR (400MHz, CDCls) &: 7.20-7.10 (2H, m), 6.85 (1H, m), 6.78 (1H, m), 4.90 (1H,
m), 3.86 (1H, m), 3.70 (1H, m), 3.30-3.20 (1H, m) 3.10 (1H, m) ppm



hexane: i sopropanol (95:5) as the eluant to afford the
first enantionmer of the title conpound. Further

webagsiognspr ovi ded the second i sonmer of the titP@I/1B2005/000640

10

15

20

25

compound, 2.95g. | H NWR (8#00MHz, CDC 13) S: 7.24 (1
H m, 7.18 (1 H m, 6.62 (1 H d, 4.75 (1 H m,
20 3.30-3.20 (1H, m, 2.92-2.80 (1H, m, 1.77-1.88
(1H, m, 1.75-1.65 (1H, m 1.00 (3H, m ppm
Prepar ation 100 di-tert-Butyl

é,% {; lg72, 3- di hydr o- 1- benzof uran-5- 25
yI ) Pr opy ﬁ‘l m dod| carbonate WO 2005/ 090287
cmzlnuﬁgaﬁsn CEzeTurdrba-ylnidthgl 43s61hitberi2ene@ulidhatéi3C

CH3 N, NBis-Boc-Nallylanmne (2.99g, 11.6mmuol)

Z oped with toluene (2x501L) then dissol ved
is The solution was cooled to

ngﬂ_gne dimer (0.5Min

t et rahydrof uran, 3 237 2mmol ) was added and the

m xture was stirrged ar—0C for 3 hours. A mxture of

5 br onp- 2- et hyl - 2, 3- di hydr o- benzof uran (preparation
enantioner 2), (2.9g, 12.8nmol), tripotassium

EW?@ REuprofetiis TRV, ARimiba) wa arded fo anfelbiion of 2.3-

(dflhﬂﬁﬂlerﬂoﬁﬁml-))l) metA&ndl, (Drebaratiby 1969 (2T %rﬁgﬁlﬂ—m pyridine

\r?/as added and the reaction m xture was stirred
BOPMLe At heunaixiuse was riditres. atrieome tropeatutgs farérdays. The

%S&Hﬁeqamtgrga%s $REHU #LV e/nS q}a%{pogn@%) e was

wat er stirre OUI‘

tazeptropéd rw]th fohee e, xdiluted weith éﬂ@m aeetdteq6e0mi) tdhd washed with
magnesi um sul fat e and

m E%‘Pﬁo&[’ ici ﬁ%{plagﬁ%éfogs{’ﬁ’é)r eBhQuerdaalc ssediatiewasndrigd over
X he r}esﬁﬁﬁts@ﬁf@te B 'thEé'ﬁﬁzﬁ%:B gfr vagéo ?5’ gnfe Arp?é\ﬁlq ozﬁmflnturatlon of

ate was concentra
WWees off im |c§/cletje}kane:thamaff@ddedrthéd@leanfmpmm&ads IaCWhﬂ6|soI|d in 79%
%Lfé, #gpwth et hyl acetate: petroleumether, 7:93, to
Pr -

fe title conpound as
LRMS APCI m/z 305 [M+H]"

Preparation 98
2-Ethyl-2,3-dihydro-benzofuran

: o CH

Methyt lithium (1.6M in diethyl ether, 313mL, 500mmol) was added to a solution
of copper (1) iodide (47.6g, 250mmol) in diethyl ether (750mL) at

-70°C. The solution was then allowed to warm to -10°C and was stirred for 30
minutes. The mixture was then added to a solution of 2,3-dihydro-1-
benzofuran-2-yimethyl 4-methylbenzenesulfonate (preparation 97) (15.2g,

3

50mmol) in diethyl ether (500mL) and the reaction mixture was stirred at -40°C
for 1 hour and at room temperature for 2 hours. The mixture was then cooled to
—70°C and quenched with 10% ammonium chloride solution (7560mL) and 2M
hydrochloric acid (50mL), diluted with 0.88 ammonia (100mL) and then stirred



a clear oil in 46%yield, 2.15g. LRMS ESI nfz 428
[ MtNa] + 20 Preparation 101 3-(2-Ethyl

W0 200340928y dr o- benzof ur an- 5-yl ) - propyl am ne PCT/IB2005/000640
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hydrochloride H2 N ~ O CHI8s HCI 3 WD 2005/ 090287
PCT/ 1 B2005/ 000640 187 A solution of di-tert-butyl
[ 3-(2-ethyl -2, 3-di hydr o- 1- benzof ur an- 5-

' }cW ?Qﬂo\:‘r@ﬂ@kéﬁtmnﬁﬁﬁufeoi}vgg%ﬁﬁalc% MR)meM%%%r (3x500mL)

4mmol ) 1 n hydrochloric n di oxane
vvasdéhe rarganiasohudiom wasrgded taveenfagnesurhsulfste aiteconcentrated in

[ veeraty alfo HedtiE orbinand 85 SPrauiel indebarier g50: 1
NVR (400MHz, CDC13) 8: 7.00-6.85 (2H, m), 6.60 (1 H,

d, 475 (1 H m, 3.20 (1 H m, 2.97 (2H m, 2.80
( Prepayation89 (2H, n), 2.10-1.95 (2H, m, 1.90-1.60
(iﬂ @1())]58 3'-_5-enilnylp£§]c}gy5|[£ %rn%to l?r%nloz
(2r{4- ut yl am no) car bonyl ] phenyl } et hyl ) car bamate H
X 3 O \N~CH3 O A m xture of
[ t- bt oxycar bonyl ) am no] et hyl } benzoi ¢ aci d
(22.20~"15"@3. 6rmeM,) (EP0836839, p60)

carbonyl di i m dazol e (21.36g, 131.7mml), and
N, N- di i sopropyl et hyl am ne (20nL, 115.1 nmol) in

¢ BRBETBE 1S (R GRES48 SEg A addarbiig 3 Solution of 2-ethyl-23-
19ﬂny%|$60%hiofu¥ﬁ§ id"r@ﬁat%‘i‘ﬂﬁd %Zdlnt hfichio¥SrHERaNeS (70mL) and the
stirred for a further hour room tenperature

Trmxmeacwaa)atlmda&talrr@owa@mpataémmr foretB ihourmaclie atidtutéiavas then

BT SRR Yo FRRPS AR ToomL) anc
hygdieee N nfeds DRt o{200nan). (2REMerganidt @blutidA0Nds a@fed over
magnesium sulfate and concentrated in vacuo to give a yellow oil that was
purified by HPLC wusing a Chiralcel OJ 250*20mm column and
hexane:isopropanol (95:5) as the eluant to afford the first enantiomer of the title

compound. Further elution provided the second isomer of the title compound,
2.95¢g.
'H NMR (400MHz, CDCls) 6: 7.24 (1H, m), 7.18 (1H, m), 6.62 (1H, d), 4.75 (1H, m),
3.30-3.20 (1H, m), 2.92-2.80 (1H, m), 1.77-1.88 (1H, m), 1.75-1.65 (1H, m) 1.00 (3H,
m) ppm

Preparation 100
di-tert-Butyl [3-(2-ethyl-2,3-dihydro-1-benzofuran-5-
yl)propyllimidodicarbonate



brine (200m.). The organic solution was dried over
sodium sul fate and concentrated in vacuo to give a

waeemsnypender . The powder was purified by col RamiB2005/000640
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15

20

chromat ography on silica g#6, eluting with
di chl or onet hane: net hanol, 25 99:1, to afford the
title corrpound in 65%vyield, 17.59. LRM5s O mz 338.3
[I\/HrNH4 = 118C Preparation 103
%"8 in et hyI ) - N-but yl benzam de hydrochl ori de WO

§) 90287 PCI Q05/ 0Q0640 188 H2N .HCI N,/ ~CH3

®,CThe @1t | N conpOundyWwas~Nprepared from
tert butyl(%]{4-
[ (butyl ang gl bonyl ] pheny peiar ba mat e

(preparation 1p2), using a simlar nmethod to

preparati on as white powder in 84%vyield. 5"'H
NMVR (400MHZ:C DABEHe6) 8: 8.38 (1H, n), 8.04 (3H, n),
7.78 (2H, d), 7.84 (2H, d), 3.24 (2H, m, 3.06 (2H,
n, 2.82 (2H, n, 1.46 (2H, n, 1.28 (2H, n), 0.86
(3H, t) ppmLRVS A mz 221.2 [M+H + 10 Preparation

NOM-Bis-Boc-N-allylamine  (2.99g, 11 6mmo|) was azeotroped with toluene
poxy) - phenyl ] -acetonitrile

Lﬁ&?b?éile) %%3'1&?%5@1q %‘lr@éﬁﬂy&’ fiasan @i2mli)n & he solutien mﬁooled to
5, BT gkt S 90, prtyon, 405

Qaﬂnmngt)e/vdéaddf@gnd Qhﬁ’ Snityre lefsastﬂ!telhatt 090 ﬁ)r(ﬂhdumlaA mixture
Sti ed at_45C for .18 hours. The reaction mxture
Pf]e%rb&me@ﬁ -8f-ihydrR-Bgnzefram d preraratien wad, enantiomer 2),

t L]
P50 | 286fmof, Wisassiin phcerafe (EROL) 232niR66 and 1,1
bbs(diabereylpm)spbhmm)lfgrlrom]aﬂltac{@ﬁ(]h@hlendet(I4674ng,n0.i586rdnol) in

R Mol e Sl haeiatislen Tkie eachopmisturerwas stired
actsbrh t8Ripdraere \f@rswfﬁddré edried rdidioR Whé erf'ﬂh{%ncrheq with 2M

pot assi um hydr oxi de sol ution and extracte

sedivat bydmo@ie_ polutiing38mig cand watest (10mbjeand stmed for 1 hour at

Fouornt1 r’c‘e(,?r;)p(k-%?1 IuFeI eﬁwe ml)&lflr%aowas t#esr{ gﬂrac?e& with diethyl ether, dried over

magnesium sulfate and concentrated in vacuo. The residue was suspended in
ethyl acetate:petroleum ether, 25:75, filtered and the filtrate was concentrated
in vacuo. The residue was purified by column chromatography on silica gel,
eluting with ethyl acetate:petroleum ether, 7:93, to afford the titte compound as
a clear oil in 46% yield, 2.15g.

LRMS ES! m/z 428 [M+Na]"

Preparation 101
3-(2-Ethyl-2,3-dihydro-benzofuran-5-yl)-propylamine hydrochloride

szwmj
o CH

. HCI :
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pot assi um hydr oxi de solution and extracted with ethyl
acetate (800nL). The conbined organic solution was

waleoosdomzser sodi um sul fate, filtered through ap@BB28E5/000640

of silica and concentratedi§7n vacuo to afford the
title conpound as a red oil in 79%yi el d, 150g. WO
2005/ 090287 PCT/ 1 B2005/ 000640 189 'H NWVR (400MHz,

3) 8; T.24 2Hd)685( 4.09-3.89 (2
%Df:l Sofgtion 5 oty " di-tef-baitdg (é:ﬁ(z‘ﬁ%h)/' -2, 3Iqmydgg1(bngofuran -95-
gplgggpﬁ%dédﬁ%rﬂﬁéte TrepRiatidB0fE! 194 % AdmndiMit Rydrdchioric

ation
acip4(4(\/BLrPgithehed26m1) ywasmttrpm(;a) rquine terhperdting fomi18ehours. The
RActioh roikiure M e forieniratas inasvpite 250 e tile pempound in
(]gé,qngf\;g ylery.104),  (1g, 4.1 mml) and Raney(r) nickel
100ng) in 2M net hanolic ammonia (35n) 10 was
SHNMK(MQOMHZ GDﬁsl;;l) dof7.00y6 BH (23, rgps. Gat(IHQ&) ﬁms (6H, m), 3.20 (1H,

@S £§ Tic éSI s showed that not al
?I%Hnﬁ'te B Batoa8h @Bnsunedodids G6L ik 1160 2H, m)
ﬂﬂ’d’ﬁkel (200my) was added to the reaction
mxture heating continued for 5 hours. Tic
anal ysi s agal n showed that starting material was still
gresen o additional Raney(r) nickel (200ng) was
m xture 15 was stirred at 50C for 3

oesy 'T?f{ RRGKHERiA Kb Gy nt AR ERESG 00"

é#lowml HThe oi | was purlfled by col um
X . . g,
[

ng th di chI et hang: met hanol : 0. 88 anmmoni a,
85: 16H,1. 30t 0 80: 20:% d e CH{l e conpound in
16% yi el d, 160ng. (400MHz; CDCl3) 8: 7.10
(2H, d), 6.81 (2H, d), 4.¥-4.00 (2H, m, 3.05- 2.65
(10H, m, 2.25-2.14 (2H, m, 2.05-1.95 (4H, m ppm
LRVS APCI mz 249 [MH] + Preparation 106 25

S hiiiore! b3 et R n oIk ibenzoi  acd " (22.29,
83.6mmol) (EP0836839, p60) carbonyldiimidazole (21.36g, 131.7mmol), and
N,N-diisopropylethylamine (20mL, 115.1mmol) in dichloromethane (600mL)
was stirred at room temperature for 2 hours. "Butylamine (10mL, 101.18mmol)
was then added and the mixture was stirred for a further 18 hours at room
temperature. The reaction mixture was concentrated in vacuo and the residue
was dissolved in ethyl acetate and washed with 10% citric acid (2x50mL),
saturated sodium hydrogen carbonate solution (200mL), water (200mL) and
brine (200mL). The organic solution was dried over sodium sulfate and
concentrated in vacuo to give a cream powder. The powder was purified by
column chromatography on silica gel, eluting with dichloromethane:methanol,
99:1, to afford the title compound in 65% yield, 17.5g.

LRMS CI m/z 338.3 [M+NH,]", m.p.= 118°C

Preparation 103
4-(2-Aminoethyl)-N-butylbenzamide hydrochloride



190 O N The title conmpound was prepared from
2- hydr oxy- benzeneacetonitrile (J. Og. Chem; 66,

wWE4®85/092801) and 1-(3-chloropropyl)pyrrolidi nepCT/EB2005/@0640
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method simlar to that of188reparati on 104, as a pale
brown gumin 58%yield. 5 'H NWR (400MHz, CD30D) 8:
7.33-7.25 (2H, m, 7.02-6.90 (2H, m, 4.12-4.09 (2H,
3.75 (2H, s), 2.76-2.72 (2H, m, 2.62-2.57 (4H,
2H, m, 1.87-1.78 (4H, m; LRVS APCl
Prepgrati on 107 10
n- Myl ) - phenyl ] - et hyl am ne
NHz The title conpound was prepared fromthe product
of preparation 1Q§, using a mathod simlar to that of
preparation 69, in 48%yield. "H NVR (400MHz, CD3QOD)
8the . 19tifle 16 (c@rhpoynd 6. 9Rag 11- Jrepired6. 86frol- 1, teR-butyl(2-{4-

][aﬂqﬁyl%m#%gg@(@%pﬁgwﬂetw)carb@mgtez(pg@qrgppn %022)7Esmg a similar
2rn@t?fo% tgcbrégﬁ‘atlfm 10%; géwh)tg]p%vddér iMBgod-fidky APCl 1 z

+ Preparation

{ H NBAR ’\64(IRQMH<ZI D90 sy B8 GBopY), rhi 804 @Hyhi)amm(zH d), 7.34
I?Elﬁ \'%) 2005/ 090287 PCT/ 1 B2005/ 000640 19

D3RI TS B8 BHe 0, £33 - bgBrGH, dnh-125 (2H, m),
)dggce t\j? kenyl ] acetonitrile (170ng, O.70nmol), using
a rret Pm lar to that of preparation 69. The crude

dLRMSL(B\IanEZ‘I Ie{M+fH]rther purified by colum

chromat ography using a 4g Redi Sep(r) silica cartridge,

el uti ng W t h 5 di chl or onet hane: net hanol : 0. 88 ammoni a,
QﬁJQ :20:2, to afford the desired product in

30%yi e HNI\/R(4OOI\/Hz CD30D) 5: 7.23-7.19 (11-1,

@,(3G?ﬁtelﬁdms1-@B—uropo)xy)@mw-aaetc(rﬂtmlen) 2.99-2. 95
(2H m, 2.81-2.77 (2H m, 2,74-2.70 (2H m,
2.66-2.62 <

C/N/\/\O

A mixture of 1-(3-chloropropyl)pyrrolidine (J. Am. Chem. Soc., 77, 2270; 1955)
(133g, 0.9mol), 4-hydroxybenzonitrile (100g, 0.75mol) and caesium carbonate
(256g, 0.78mol) in acetonitrile (1L) was stirred at 45°C for 18 hours. The
reaction mixture was then concentrated in vacuo and the residue was
partitioned between ethyl acetate (800mL) and water (800mL). The aqueous
layer was separated and extracted with ethyl acetate (800mL) and the
combined organic solution was washed with water (500mL) and extracted with
2M hydrochloric acid (2x600mL). The acidic solution was basified to pH8-9 with
40% potassium hydroxide solution and extracted with ethyl acetate (800mL).
The aqueous solution was then further basified to pH10-11 using 40%
potassium hydroxide solution and extracted with ethyl acetate (800mL). The

combined organic solution was dried over sodium sulfate, filtered through a pad

n12 245 |
2- [HCL 3-

of silica and concentrated in vacuo to afford the title compound as a red oil in
79% yield, 150g.



(4H, m), 2.05-1.98 (2H, m), 1.87-1.82 (4H n); LRVB
APCl mz 249 [M+H] + 10 Preparation 109

WS 2¢020Ppe8R) - (tert-Butyl -dimethyl -s i | PCT/IB2005/000640
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anyl oxy) - 2- (4- hyd roxy- 3- h¥8® r oxynet hyl -

phenyl ) - et hyl am no] - 2- met hyl - propyl }-N-(3-pyrrolidin-1

-yl -propyl) -benzamde OTBDM5S O HN No C CH HO H3 3

15 HO 1- (3- Am nopropyl ) pyrrolidine (38pL, 0.30nmol)
whisN BRI el 0MHz. G lagide 74 (PH,31), 6.85 (2H, d), 4.09-3.89 (2H, m), 3.75

et hyl an ) #3- I bodi i m de hydrochl ori de
(Bl 2o 2 B b 2000 BT 20k B -Heim (AP ey
$ RMEAPT mpxa45 fnédihyd roxy-3-h yd roxy nethyl -
phenyl ) et hyl am no] - 2- net hyl propyl } benzoi ¢ aci d
(preparation 37) (130nmg, 20 0.28mmol),

- hydr qxyb otriazole hydrate (40ng, 0.29mvl) and
kr#amqf%bw%pyl et hyl ami ne (210L, 1.49mmol) in

-P4-&- ' j ng sol ution
\I?/a? g,t Wf’gﬁmi"g? I%Jﬁci' g)?g kg{rbpggﬂ]t?eé prgga?gitﬁlfr e, after
which tine, tlc aralysissshadWed that starting
material still refs d. Further 1-(3-

di thWr op et hyl car bodi i m de hydrochl ori de
(Z9nmgN" 0. nmrol”) , Y 25 hydroxybenzotriazol e hydrate
(40nmg; 0.29mol ) and N, N-di i sopropyl et hyl am ne (210l
1. 49mmol ) were then added and stirring continued for 2

S ihatte SR HERENE i BroddiSh R Rel il hRALE B Ehgtation 104),
{tgt atimri@Pahy RaveyFahickalt @O0ES) i MYAeaeBIiI¥ammonia (35mL)

2005/ 090287 PCT/ | B2005/ 000640 192 carbonate sol ution _
wasneYredrindgr pst of nydregen \aas abfir et faar, 6 hauss. Tlc analysis

SHBMBHTHL 1 R SRR Y Y Bt REHRelfig] 46 8 e

t nigkelpli30@mg}i Was aadiedd efoutth@dredctibn mixture and heating
di chl or opret hane: n$t hanol : 0. 88 ammoni a, 100:0:0 to
egnyaued Eog heysq Tiganalysis @gain showed that starting material was still

present and so additional Raney® nickel (200mg) was added and the mixture

was stirred at 50°C for 3 hours. The reaction mixture was then filtered through
Arbocel® and was concentrated in vacuo to give a yellow oil. The oil was
purified by column chromatography using a 4g RediSep® silica cartridge, eluting
with dichloromethane:methanol:0.88 ammonia, 85:15:1.5 to 80:20:2, to afford
the title compound in 16% yield, 160mg.

'H NMR (400MHz, CDCl3) 6: 7.10 (2H, d), 6.81 (2H, d), 4.10-4.00 (2H, m), 3.05-
2.65 (10H, m), 2.25-2.14 (2H, m), 2.05-1.95 (4H, m) ppm; LRMS APCI m/z 249
[M+H]"

Preparation 106
[2-(3-Pyrrolidin-1-yl-propoxy)-phenyl]-acetonitrile



5 conpound as a glass in 43%yield, 70mg 1H NWVR
(400MHz, CD3OD) 8: 7.48 (2H, n) 7.40- 7.31 (2H, m,
wQo 2@%/09csH, m), 7.07 (1 H dd), 6.74 (1 H d)PCHIEB0®D0640
H m, 4.64 (2H, n), 3.43 (®¥H, m), 2.90- 2.50 (1 OH,
m, 1.90-1.70 (6H, mn), 1.11 (3H, s), 1.07 (3H s),
0.79 (9H, s), -0.02 (3H, s), -0.21 (3H, s) ppm LRMVMS
APCI mz 584 [ M+rH| + 10 Preparation 110
- A Ri=2~ {[tent - Butyl (di met hyl)silyl]oxy}-2-[4-hy

et hyl }am no) - 2- et hyl propyl ] - N-[
' 1-Nethyl benzam de OTBDVMS O H

~/Cl 15 HO The title conmpound was
prepared from 3-{2-

_ _ [(2R)-2-(tert- butyld
TR e Tonminre s “prefiarse iy 2ot Ao Btzencasetonitile, (. Org
(@Inawlparﬁﬁj @4353)201?2? pad ( 4~(3+chirop roipy) pgr)lreliziim,! bsing a method
et - n rocnl ori re rati on .y n
St That abieratatict 167, 455 PBRLGiawr oum in oo NeId
! et 1t L o

5 WHLABRpho, ETHODELCT ok BVTA O R, m) 412409

4263 m) 3t 5 (@H, 8), 207§-2.%2 (21l, mB. BB242L5F,(4H) m)3249-2.02 (2H, m),

taPhrdkan): LBMS ABCAzgas Il of (ar s, 0. 18

(3H, s) ppm LRVS APCI niz 639 [M+H + 25 Preparati on
111 WO 2005/ 090287 PCT/ 1 B2005/ 000640 193
Preparation 107

(&- chporop enyl
N N H3C CH3 HO

10 2-[2-(3-Pyrrolidin-1-yl-propoxy)-phenyl]-ethylamine
@(\/NHZ
0

The title compound was prepared from the product of preparation 106, using a

method similar to that of preparation 69, in 48% yield.

'H NMR (400MHz, CD30D) &: 7.19-7.16 (2H, m), 6.92 (1H, m), 6.86 (1H, m),
15 4.06-4.02 (2H, m), 2.87-2.83 (2H, m), 2.80-2.75 (2H, m), 2.71-2.67 (2H, m),

2.62-2.55 (4H, m), 2.07-2.00 (2H, m), 1.86-1.81 (4H, m); LRMS APCI| m/z 249

[M+H]

Preparation 108

20 {2-[3-(3-Pyrrolidin-1-ylpropoxy)phenyljethyl}amine
NH,

O/\/\NQ



3-[2-({(2R)-2-{[tert-Butyl (di nethyl)silyl]oxy}-2-[4-hy
dr oxy- 3- (hydr oxyl

woredospbephenyl ] et hyl } ami no) - 2- met hyl pr opyl ] - N- CF/B20652000640

10

15

20

25

idin-1-ylethyl) benzam de1@’BDMS O H\ N )~H 11 X

H3C CH3 N HO HO 5 1-(2-Am noethyl)pyrrolidine (83pL,

0. 63nmmol ) was added to a m xture of 1-(3-

di met hyl am nopropyl ) - 3-et hyl carbodi i ni de hydrochl ori de
(iheny, tite 63nReMpound was prepared from [3-(3-pyrrolidin-1-

{)éplloﬁ)ggggﬁe&&ﬁ#?tgmr% Uy P bRl Qi dihg H iDL R to that

rﬂ‘femép)a&étit}ﬂ B9 r‘l’(bth é}udetdit\/ihpb@m |v9é39€t‘r?é?i ﬁJrﬂS‘érdpunfled by column
(ﬁuepar at i on 37) (20 ., 0.42nmoly) ,

B&tograPh é(zoll’%“ihyd’r a146 ( Bedigero. 4slhea3| )caawggm Neluing  with

WQ. BBt ae0 BB am Aot IO 010 0, 50202 1g,ord. the

viesiredi proddcf ior30P8 ylulnurs at roomt enper ature. The
v renpved in vacuo and the residue wa
o KRR st mm BT 23cR1AHEH. Moi81-EnB (3H, m), 4.04-3.98
ur, (
TR TR S o o Hh O RACE T 2P T e Y A P by i06-262
d#Elh hoy, AreS5- haﬁﬁe(ZQ—B@m)m 873 8@ H, hﬂ) ¢.GM>$ ARC oMge4E [M+H]"
sol ution was dried (sodiumsulfate) and concentrated
|n vacuo to give a yellow oil. The oil was purified by
hﬁ g chronat ography on silica gel eluting
dIC oronethane met hanol :0.88 ammonia, 100:0:0
t33{27 f{(2R)- (zexteBuﬂyI-dhﬂetHyEl-slldﬂybxwmwmldﬂéx)m cﬁoxymethyl-
1o V\S solid. . 1H (400MHz ) .S m
P%my;' -sihxlzmmﬁi-Z-meti‘e/lxpmpr,} M-)(3-p1@)roﬁldm 17-yb9rqpyl)H

d 1H d), 4.69 (1 H m, 4.62 (2H 3.58
géf‘z%'ﬁa‘i(sg 2. 239 (1OH,(rr), 1@82-1. 79 E4H, ?) 1.12

(3H s), 1. @TBOBN, s), 0.79 (9H s), -0.01 (3H s),
-0.21 (3H ppm LRIVB APCI z 570 [ M+H] +

Pr eparaty | ow ng c@nds, of
the { forrrul ow Wkx e prepal by a

si mi thod H@Cthg'ﬁa bed for preparation 38,

HO

1-(3-Aminopropyl)pyrrolidine (38uL, 0.30mmol) was added to a mixture of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (79mg, 0.41mmol), 3-
{2-[(2R)-2-(tert-butyldimethylisilanyloxy)-2-(4-hydroxy-3-hydroxy methyl-
phenyl)ethylamino]-2-methylpropyl}benzoic acid (preparation 37) (130mg,
0.28mmol), 1-hydroxybenzotriazole hydrate (40mg, 0.29mmol) and N,N-
diisopropylethylamine (210uL, 1.49mmol) in N,N-dimethylformamide (4mL). The
resulting solution was stirred for 9 days at room temperature, after which time,
tic analysis showed that starting material still remained. Further 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (79mg, 0.41mmol), 1-
hydroxybenzotriazole hydrate (40mg, 0.29mmol) and N,N-diisopropylethylamine
(210ul, 1.49mmol) were then added and stirring continued for 2 days at room
temperature. The solvent was removed in vacuo and the residue was

partitioned between ethyl acetate (25mL) and saturated sodium hydrogen



10

15

20

25

(tert-butyl di met hyl sil anyl oxy) - 2- (4- hydr oxy- 3- hydr oxym
et hyl - phenyl ) WO 2005/ 090287 PCT/ |1 B2005/ 000640 194
wetdoglogozsno] - 2- met hyl propyl } benzoi ¢ aci d ( pr epP€BIB2005/000640

37) and the appropriate am2ne starting naterial. The
reactions were nonitored by tlc analysis and were
sti rred at roomterrperature for 18- 72hours. OIrBDMVS O

N Q H3C CH3 Data Yield 112 Cl 1H
lqmrb rw@@reﬂwtw@d@@D)L)sThe oagaal@%olytaon(vzaﬁ sgparateg. grieds (sodium

%?Wa%gﬂ 8%%8&&#‘1 "bl \/%ugé % an %rar‘?e(%ﬁ (TE% bi ny«'é's purified by

Bash (2tblumn 2.A@Bedatyraghy mon 1 difca 3H, ga) élu&xa with

fgiSH Smg@metﬁg@@@ [amjnf)mlaiq@ol\d 0@,9 0 af?o)rd the title
g{m 0 H, 7.40-7.05 (8H,

% 6. 7(5j %ﬁg?ssﬁ? 4§/6gi§il°?l%§§ﬁ mn), 3.46 (2H m),
H]JEMRZ(WDMHEL CD:00).81 Y. 483(E|H S'DI) 73017, 2{13(-2H,8bn) 0. 2779(1H m),

9 1 (3H, 3
70? 6Bh ddn BiTE (1, s R PBgAb M bbbk Bus s, rab 90- 2.50
(10H, m), 1.90-1.70 (6H, m), 1.11 (3H, s), 1.07 (3H, s), 0.79 (9H, s),
-0.02 (3H, s), -0.21 (3H, s) ppm; LRMS APCI m/z 584 [M+H]*

Preparation 110
3-[2-({(2R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]-N-[2-(4-
chlorophenyl)ethyl]-N-ethylbenzamide

OTBDMS

9*%@%@

The title compound was prepared from 3-{2-[(2R)-2-(tert-
butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxy = methyl-phenyl)ethylamino]-2-
methylpropyl}benzoic acid (preparation 37) and [2-(4-chloro-phenyl)-ethyl]-
ethyl-amine hydrochloride (preparation 81), using a similar method to that of
preparation 109, as a white solid in 43% vyield.

'H NMR (400MHz, CD;0D) 7.90-6.90 (10H, m), 6.72 (1H, d), 4.69 (1H, m), 4.63
(2H, m), 3.70 (1H, m), 3.61 (1H, m), 3.49 (1H, m), 3.10 (1H, m), 3.03-2.58 (6H,
m), 1.29-1.26, 1.07-1.01 (9H, 2xm), 0.82 (9H, s), 0.01 (3H, s), -0.18 (3H, s)
ppm; LRMS APCI m/z 639 [M+H]"

Preparation 111



114 H NVR (400MHz, CD3CD) S: 7.75 22% NH (2H, m,
7.65 (2H, m), 7.40-7.25 N(5H, nm), 7.09 (1 H n), 6.73

W@ 20050090287 4. 75-4.62 (3H, m, 3.62 (2H, m, eEBIR0G/000640

5

10

15

20

25

(2H, 1), 3.02-2.62 (6H, n)1931.59 (2H, n), 1.41 (2H,
m, 1.14- 1.07 (6H m), 0.97 (3H t), 0.79 (9H, s),
-0.01 to -0.21 (6H, m ppm LRV APCI nfz 676 [ MH|+
115 H NVR (400MHz, CD30D) 6: 7.63 34% (2H, m), 7.25
(aﬂm({(ﬂj?)-Zv{It?Jt-P@tvl(d@ yi)silytioxy}-2t[4-hydraxgS-(iardroxyl

cisgrhaslathyhahinBla ey )orfviﬂlﬁaaoxrgpﬁé’gs A-ylethy)

-BerZarhfdd S) ppm LRVS ESI miz 685 [ MkH + 116 1H
NMR (400MHz, CD3QD) S: 7.63 30% H3C (2H, m,
7.40-7.20 (QWBOMS " 7.10 (1 H o), 6.75 (1 H, ), 4. 62
, ), 2.92- 4 2.64

(4H, Y m, 0.80 (9H, s),

- 0. 02 s), - p mz 659

[ MtEr~_we 2005/ 6’9%28]?")(» 32005/ 000640 | 1967 117 H NVR
(#80MHz] CD3OD) 8: 7.66 32% (2H, m), 7. 2H,

7.26 (H, d), 7.07 (L H m, 6.72 (L H m, 4.69 (1
H ™0 4.63 (2H, d), 3.39 (2H t), 2.75 (3H brm,

21 -?E-Ag"nlingéth%byr%bl?dline (83uL, 0.63mmol) was added to a mixture of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (122mg, 0.63mmol), 3-
{2-[(2R)-2-(tert-butyldimethyisilanyloxy)-2-(4-hydroxy-3-hydroxy methyl-
phenyl)ethylamino]-2-methylpropyllbenzoic acid (preparation 37) (200mg,
0.42mmol), 1-hydroxybenzotriazole hydrate (63mg, 0.47mmol) and N,N-
diisopropylethylamine (88uL, 0.63mmol) in N,N-dimethylformamide (5mL). The
resulting solution was stirred for 18 hours at room temperature. The solvent
was removed in vacuo and the residue was partitioned between ethyl acetate
(50mL) and saturated sodium hydrogen carbonate solution (10mL). The
aqueous layer was separated and re-extracted with dichloromethane (30mL),
and the combined organic solution was dried (sodium sulfate) and concentrated
in vacuo to give a vyellow oil. The oil was purified by flash column
chromatography on silica gel eluting with dichloromethane:methanol:0.88
ammonia, 100:0:0 to 75:25:2 to afford the title compound as a pale yellow solid.
'H NMR (400MHz, CD3;0D) &: 7.69 (2H, m) 7.40-7.31 (2H, m), 7.26 (1H, m),
7.14-7.03 (1H, dd), 6.85 (1H, d), 4.69 (1H, m), 4.62 (2H, m), 3.58 (2H, m), 2.89-
2.59 (10H, m), 1.82-1.79 (4H, m), 1.12 (3H, s), 1.07 (3H, s), 0.79 (9H, s),

-0.01 (3H, s), -0.21 (3H, s) ppm; LRMS APCI m/z 570 [M+H]"

Preparations 112 to 138
The following compounds, of the general formula shown below were prepared

by a similar method to that described for preparation 38, using 3-{2-[(2R)-2-
(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxymethyl-phenyl)



(2H, m, 1.75-1.63 (3H, m, 1.52 (2H m), 1.36 (1H,

m, 1.28 (1H, m, 1.17-1.24 (2H, m, 1.11 (3H, s),
wa2@8/09(28H, s), 1.03-0.92 (2H, m, 0.77 (9H, BOT/IB200H0640
(3H, s) -0.27 (3H, s) ppm 14RVS ESI mz 583 [ MtH] + 118
H NVR (400MHz, CD3OD) 8: 7.65 38% (2H, m), 7.38-7.31

(4H, m, 7.27 (1 H d), 7.20 (2H, m, 7.06 (1 H dd),

i 6.72 (1.H d), 4.69 (1 H m, 4.63 (2H,_d), 3.62
fe'é'ilylam'f,lélsZ@’yetb»)iPr,ORVj}Peézcsg-aczn?i s(ere(p.acpt(@r) ,372.a)mt they appropriate

%ﬂg@e (%fhrtlr@) lﬁgteél.(a%?rlé;hacé?ﬂlg 8\({3}? Téhpor@gi&?yplgc% g"ﬁ&)ﬁ/é and were
Efrredl at rétin {empdratutd forl13-RBROGAO0MHz, CD30D) 8: 7. 66

37% oN (2H, m, 7.37-7.30 (2H, m), 7.26 (1H m,

7.09-7.00 (1H, m, 6.72 (1 H d), 4.69 (1 H m, 4.63

(2H, d), 3o48p@s38 (2H, m, 2,83-2.89 (2H, ),
2.80-2.71 (IH, ny, (1H, m, 1.96 (3H, s),

. : : 42 (2H, m, 1.10 (3H,

S) 028 (¥ -0Q04 (3H, s) -0.22

35 [ M+H] + WO 2005/ 090287

MO A NVR (400MHz, CD3OD) 8:

8.26 24% (1 H m, 7.86 (1 H m, 7.74 (1 H m,

No. | Qq Data Yield
112 Cl 'H NMR (400MHz, CD30D) &: 7.64 | 44%
(2H, m) 7.37-7.28 (5H, m), 7.20 (1H,
N m), 7.08 (1H, m), 6.75 (1H, d), 4.72
l cl (1H, m), 4.65 (2H, m), 3.68 (2H, m),

3.30 (2H, m), 2.95-2.60 (4H, m),
1.12 (3H, s), 1.08 (3H, s), 0.80 (9H,
s), -0.02 (3H, s), -0.19 (3H, s) ppm;
LRMS APCI m/z 645 [M+H]"*

EENEN 'H NMR (400MHz, CD,0D) &: 7.65 | 16%
l (2H, m), 7.40-7.05 (8H, m), 6.75
(1H, m), 4.78-4.63 (3H, m), 3.46
(2H, m), 3.15- 2.70 (9H, m), 1.15
(3H, s), 1.11 (3H, s), 0.79 (9H, s), -
0.01 (3H, s), -0.20 (3H, s) ppm:
LRMS APCI m/z 603 [M+H]*




/| 7.64 (2H, m, 7.53 (1 H m, 7.46 (1H m,
7.41-7.31 (4H, m, 7.27 (1 H m, 7.06 (1 H dd),
wW®2003/09028H, m), 4.70 (1 H m, 4.63 (2H, d), BCTBB2EA00640
nm, 3.40 (2H, t), 2.90-2.705(3H, m, 2.64 (1 H m,
1.09 (3H, s), 1.07 (3H, s), 0.78 (9H, s), -0.03 (3H,
s), -0.21 (3H, s) ppm LRVMS ESI mz 627 [MH + 121
C |-

714917 32 (2H m)

07 27| KI-NMR [400NHz7CH0D) &y 7| 22%
6.98|(3H, m,

6., 72| (AgH 780 1okl 77460
(2H, d) 3. 4 yr L& (’5&?7#’, (QE.(’SDI'M(ZL?O%@,SES
2. 73| (b2 66 (1] EBHMN), 2.099(16Hn),9.73 (1H1m)3H,
?)a’H iiogp 3Hl_F{:/)[s EOI 7?n %%6%)2[ l@ﬁj ?1%1(2%%@ ,(3?:[ NW& o
(400NHz, CD3CD) 8: 7083 BH3..2 6 o 24
. 1.27 . 7,17 7706 (1N 6 72
e (g Y e
7

5018 Ui 2eyt 120y | o &y Ty d g7 Bl 1E 7 (g,

(3H |s), -0.22 (3H s) pem -0bRVio E3). 217 @Z%J NBirh: "
WO 20057 090287 PCT/ | B2005] 000640  196-125

(4000Hz, CD3OD) 5: 7.62| BRMS APCI m/z 676 [M+H]'

115 TH NMR (400MHz, CD;0D) &: 7.63 | 34%
Q (2H, m), 7.25 (12H, m), 7.05 (1H,
S m), 6.73 (1H, m), 4.68 (3H, m), 3.62

N@ (2H, m), 3.13 (2H, m), 2.80 (4H,
brm), 1.08 (6H, m), 0.80 (9H, s),

-0.05 (3H, s). -0.21 (3H, s) ppm
LRMS ESI m/z 685 [M+H]"

i‘

116 o 'H NMR (400MHz, CD;0D) §: 7.63 | 30%
H,C (2H, m), 7.40-7.20 (5H, m), 7.10
(1H, m), 6.75 (1H, m), 4.62 (3H, m),
I‘ 3.59 (2H, m), 3.22 (2H, m), 2.92-
Cl

2.64 (4H, brm), 2.51 (3H, s), 1.10
(6H, m), 0.80 (9H, s), -0.02 (3H, s), -
0.21 (3H, s) ppm; LRMS ESI m/z
659 [M+H]"




N/ \ (2H m, 7.34-7.27 (3H, m, 7.22 (2H, m,
7.03-7.09 (2H, m, 6.72 C (1H, d), 4.69 (1H m,
wd283/00@28F m, 3.59 (2H, m, 2.96 (2H, nm, 2.7FAT/IK2864/000640
n, 2.63 (2H, n), 1.09 (3H%s), 1.06 (3H s), 0.78
(9H, s), -0.04 (3H, s), -0.21 (3H, s) ppm LRVS APCI
mz 629 [MHH + 124 d H NWR (400MHz, CD30D) 8: 7.62
60% N/ \ E (2H m 7 34 (3H m 7 27 (1 H d)

1118 (1 H m, 766 (1 HHANYR 6109MHZ,1CP;0m),5: 6766 (3%

H, d], 4.’69 ( ’2_73(%4;5;'; S rpi ﬁg'(a{? 9 log

3. 04
(3H, sa‘, - ., s), P7ey (GﬂHm;S)6720(ﬂ4 (n’%); 4%
-0.21 (3H, s) ppm LRVS APCI' mz 629 [ M

1H NMR' (400MHz, CD30D) B(1H. BY, 4@/&2H db 3.3, (21,,t) t

Loy 6.75-6 6 (2r 2% (378 283 0 BoT et
4.63|(2H d), 3.77 (3H, (saH 3n)511 7BH. 63t13H2 nSP 2592

(4H, |n), 2.79-2.71 (1H, 64 ( 3 (3H,
s), 2.09 (3H s), 1.07 (2#1 mé)13@ (18, (T@H1%E) 1H ).43

\(/\%H'z )st} 058'25% %Fr'} | %)2032%3062%%%@ Té‘ @% #W%
(400MHz, CDBQD) 5: 7. 62| E3HHs)H.03-0.92 (2H, m), 0.77 (9H,
s),

-0.05 (3H, 5) -0.27 (3H, s) ppm
LRMS ESI miz 583 [M+H]*

7

118 "H NMR (400MHz, CD;OD) &: 7.65 | 38%
(2H, m), 7.38-7.31 (4H, m), 7.27
I‘ (1H, d), 7.20 (2H, m), 7.06 (1H, dd),
cl 6.72 (1H, d), 4.69 (1H, m), 4.63 (2H,
d), 3.62 (2H, m), 3.07 (2H, t), 2.89- |
2.82 (2H, 1), 2.79-2.71 (1H, m), 2.65
(1H, m), 1.10 (3H, s), 1.07 (3H, s),
0.78 (9H, s), -0.04 (3H, s) -0.21 (3H,
s) ppm; LRMS ESI m/z 611 [M+H]"

119 'H NMR (400MHz, CD;OD) &: 7.66 | 37%

.__N_/—@ (2H, m), 7.37-7.30 (2H, m), 7.26|

(1H, m), 7.09-7.00 (1H, m), 6.72
(1H, d), 4.69 (1H, m), 4.63 (2H, d),
3.43-3.38 (2H, m), 2.83-2.89 (2H,
m), 2.80-2.71 (1H, m), 2.61-2.65
(1H, m), 1.96 (3H, s), 1.68 (6H, m),
1.61 (6H, d), 1.42 (2H, m), 1.10 (3H,
s), 1.07 (3H, s) 0.78 (9H, s), -0.04
(3H, s) -0.22 (3H, s) ppm; LRMS ESI
m/z 635 [M+H]"




(2H, m 7.44-7.14 (6H, m), 7.08 (1 H, d), 6.73 (1 H,
d, 4.7 (1 H m, 460 (2H m, 3.68 (2H n), 3.14

W@ 20d5/0m287 2.93-2.58 (4H, m), 1.10 (3H, s), 1.PF1/IK2864/000640
s), 0.78 (9H, s), -0.04 (3H¥7 s), - 0.21 (3H, s) ppm
LRV APCI mz 645 [MH + 127 CH3 H NVR (400MHz,
CD30D) 6: 7.65 39% N CH3 (2H 'T) 7. 37 7 31 (2H 'T)

- R Sa0oM . G o] o Toee | 24%
2H, , . )

SR )13 TR 788 (1 A7 AA0 Ly,

3H, k), , -|07.64 (ZH-,I, m)s)7 53 (181 (7'[3H7$6

ba00) 6. 7.67- 5% 7. QAT omy 7R 405 (det 4
7.42-17.136 (2H dd), 7.39- (XHZ%JL(?F@G?H %) 0§7(3%1(1 , o]

6.71 (1 H, dd), 4.67 (1 H
(2H, t), 2.95 (2H t), 2.880(1 H‘n)dﬁl)63 (2B, 90, 3.ZR,(2Hd

2.60-2.65 (1 H, , 1.0 7
(oH, | s). (5. b5 ?)BH s), %835';0;0 @ﬁ %g?ﬁsgéwo?% "o
m z 653 [ MkH + WO zooslcsmwmcm)l BROU3H0RY5H07 (3A0
129 GH H NVR (400MHz, CIO3OD 2)

s), 0.78 (9H s), -o 03 (3H, s), -0.21
(3H, s) ppm; LRMS ESI m/z 627

[M+H]"

\l

121 H,C 'H NMR (400MHz, CD;0D) &: 7.67 | 40%
(2H, m), 7.39-7.32 (2H, m), 7.27
(1H, m), 7.07 (1H, dd), 6.98 (3H, m),
H,C 6.72 (1H, m), 4.70 (1H, m), 4.63
(2H, d), 3.46 (2H, t), 2.99 (2H, m),
2.87 (2H, m), 2.73 (1H, m), 2.66 |
(1H, m), 2.39 (6H, s), 1.11 (3H, s),
1.09 (3H, s), 0.79 (9H, s), -0.03 (3H,
s), -0.21 (3H, s) ppm; LRMS ESI m/z
605 [M+H]"

Z

122 'H NMR (400MHz, CDs0OD) &: 7.63 | 46%
%@—s\m (2H, m), 7.35 (2H, m), 7.27 (1H, m),

7.17 (4H, m), 7.06 (1H, dd) 6.72
(1H, m), 4.70 (1H, m), 4.63 (2H, d),
3.56 (2H, t), 2.87 (3H, m), 2.71 (2H,
m), 2.64 (1H, m), 2.43 (3H, s), 1.09
(3H, s), 1.07 (3H, s), 0.78 (9H, s), -
0.04 (3H, s), -0.22 (3H, s) ppm;
LRMS ESI m/z 623 [M+H]"

-




3(2H, m 7.37-7.31 (2H, m, 7.27 (1 H d), 7.06 (1

H dd), 7.03 (1 H d), 6.96 H3C (1 H, bs), 6.90 (1 H,
wa@ 2005690887 (1 H, d), 4.72-4.68 (1H, m, 4.60 (PEH/IBYO5/000640
3.51 (2H, m, 2.91-2.84 (3H8 m, 2.71 (2H, dd), 2.64
(1 H m, 2.33 (3H, s), 2.24 (3H, s), 1.10 (3H, s),
1.07 (3H, s), 0.78 (9H, s), -0.04 (3H, s), -0.22 (3H,

) ppm—LRVMS - ARCL——nd z 605 [ MeH + 130 1H NVR(400MHz

ob) 8: 7.8%« 35% N [7.FBONNIBH409MHz,. 6B:0DI00: (282 [ 61%
S o8] @ g 3477 28 @ity V7223
e (”1 W ok (| Gyl Ho3.00 42K, (Rl 698
s), 1.07 (3H, 0ci78 ’mdﬂ:msﬁ;ea &ﬂ*cbilm(),sﬂb%Q,H,-m),z’l

pm

),
3H, LRVE APCI 134 - z
E4oowﬁ|)z, EJZDCIS) 8: 7.44-%?%. %@Wﬁﬁﬁ F?H %%gb%o
6 1506 00 (2 H . 4 B aag(aee s 1, TN S
3.51{3.44 (2H, n), 2. 841@558*"( &M, 04§ (9H, 8b-9.0b(3hH,

m, 1.04 (3H s), 1.00 é%mo%?{m% opitLRMS 2P

(3H |s), -0.21 (3H, s)
m/z 629 [M+H]*

N—r

124 cl 'H NMR (400MHz, CD3OD) &: 7.62 | 60%
N/\/G'F (2H, m), 7.34 (3H, m), 7.27 (1H, d),
l 7.18 (1H, m), 7.06 (1H, dd), 6.97

(1H, m), 6.72 (1H, d), 4.69 (1H, m),
463 (2H, m), 3.62 (2H, m), 3.04
(2H, t), 2.89-2.70 (3H, m), 2.61 (1H,
m), 1.09 (3H, s), 1.07 (3H, s), 0.78

(9H, s), -0.04 (3H, s), -0.21 (3H, s)
ppm; LRMS APCI m/z 629 [M+H]®

125 CH, 'H NMR (400MHz, CD3;0D) &: 7.54- | 19%

r 7.75 (2H, m), 7.42-7.24 (3H, m),

7.17-7.04 (1H, m), 6.98-6.83 (1H,

Q | dd), 6.79-6.64 (2H, m), 4.70 (1H, m),

CH,  CHs | 463 (2H, d), 3.77 (3H, s), 3.51 (2H,

t), 2.89-2.82 (4H, m), 2.79-2.71 (1H,

m), 2.64 (1H, m), 2.33 (3H, s), 2.09

(3H, s), 1.07 (6H, s), 0.78 (9H, s), -

0.03 (3H, s), -0.21 (3H, s) ppm;
LRMS ESI m/z 635 [M+H]*




592 [ M+tH] + WD 2005/ 090287 PCT/ | B2005/ 000640 201 132 N

- H NWR (400MHz, CDCI3) 8: 7.44 45% (1 H, d), 7.38 (1
wo2006%90287 32-7.22 (7H, m, 7.08 (1 H, d), 6.88rC¢1L1B1005/000640
s), 6.75 (1 H d), 6.14 (19H, n), 4.83-4.75 (2H, m,
4.59 (1H, t), 3.72-3.68 (2H, q), 2.92 (2H, t),
2.82-2.75 (1 H m, 2.65- 2.56 (3H m, 1.03 (3H, s),
1,00 (3H s) 0. 79 (9H s) -0 05 (3H s) -0.20

126, | s it NDOR (400MHiz, €B30P) F5: THERNFE7 %
400MHY; %

e @ ﬁ“éj??é((gg (’?Hm?)(m

6. 776765 , 6d)1@ 7(31 BJ% 44'18(41-14 rﬁg 4 8b

n, #.62-4.58 . 3.772-3. @é

t), 783276(1H n, (ZFB@J)Q% (2H, mﬁ3111((2$i(mH

, 1.00 (3H, 0. 79 4 20
i Loy oo s mnct 288 (ke 1 98 s 0
(400MHz, CDClI3) 8: 7.45 ($6P/os)Cd)781(9H sq),omgm(é)

m, F7.29-7.23 (2H Fn) 20-7.06 90 (1

~=J/-"'

s), |6.76 (1 H d), 6. 1P ?1 BH. ), pmswéieAP@le/Zn ,
4.59| (1 H, t), 3.69-3.6 2.99 (2H m,
2.8412.76 (1H m, 2. 6%£§@|6+H?H 1.04 (3H s),

12D1 CH, H NMR (400MH2 CD;0D) &: 7.65 | 39%

T CH; | (2H, m) 7.37-7.31 (2H, m), 7.27 (1H,
' d), 7.06 (1H, dd), 6.97 (1H, d), 6.73
? | (1H, d), 6.68 (1H, d), 4.73-4.68 (1H,
CHs | m), 4.60 (2H, m), 3.76 (3H, s), 3.49
(2H, m), 2.93-2.60 (6H, m), 2.28
(3H, s), 2.13 (3H, s), 1.10 (3H, s),
1.07 (3H, s), 0.78 (9H, s), -0.04 (3H,
s), -0.21 (3H, s) ppm
LRMS APCI m/z 635 [M+H]*

128 | N 'H NMR (400MHz, CD50D) &: 7.67- | 43%

O 7.62 (2H, m), 7.59-7.52 (4H, dd),
O 7.42-7.36 (2H, dd), 7.35-7.26 (6H,
m), 7.05 (1H, dd), 6.71 (1H, dd),
4.67 (1H, dd), 4.60 (2H, dd), 3.61
(2H, t), 2.95 (2H, t), 2.83 (1H, dd),
2.70 (2H, dd), 2.60-2.65 (1H, m),
1.08 (3H, s), 1.06 (3H, s), 0.77 (9H,
s), -0.05 (3H, s), -0.23 (3H, s) ppm;
LRMS APCI m/z 653 [M+H]"




(3H, s), 0.80 (9H, s), -0.04 (3H, s), - 0.19 (3H s)
ppm LRVB APCl miz 629 [ M+H + WD 2005/ 090287
WESHANB28D5/ 000640 202 135 H3C 1H NVR ( 400MHzPCZDR@BY000640
8: 7.73 44% (2H, n) 7.40-7033 (2H, n), 7.26 (1H, N\
/ d), 7.11 (1 H, bs), 7.07-7.04 (2H, dd), CH3 6.96 (1
H d), 6.71 (1 H d), 4.66 (2H dd), 4.63 (2H dd),
’3

[\ ¥
(.
~-

ﬁ;ﬁﬁd){v,m % @ - Ez'.f"z‘teslz'@;(Z@l\?ﬁ% ﬁa@mzaﬁ %)6,(5:;H46%
508 \Pe 5119? ESS%H[W&ZHO@-KS%FG%?\;&)’(Q%%%Z ’
S e ol o m e, e
?)4’H 3m)lf3 2 g;-l.(gg (?H: 2 _bJ; 1 (E'qug (dilb 2 >0
(oH [s). - 0.05 (3H s)| ~§ 358 51 )ppmorq{zﬁﬁvsmipq

mz 691 [MrH + 137 i - H3WR(emomm)122mcm) @H, 795

Ol (12 AR ) Bl A e

5
(LH m, 6.73 (1H, m, §H7$§42§ ((3%' s)m1’10ﬁ§)3pl65§ 02
(2H, {m), 3.61-3.57 (2H, 96- 2.
2.0742. 02 1.07 (3H, s), 078 (9H, s), -0.04 (3H,
s), -0.22 (3H, s) ppm; LRMS APCI
m/z 605 [M+H]"
130 'H NMR (400MHz, CDsOD) §: 7.87- | 35%

7.80 (2H, m), 7.38-7.30 (2H, m),
ol 727 (1H, d), 7.06 (1H, dd), 7.02-
H,C 6.94 (3H, m), 6.72 (1H, d), 4.68 (1H,
m), 4.60 (2H, m), 3.51 (2H, m), 2.94
(2H, m), 2.84 (1H, m), 2.71 (2H, dd),
2.61 (1H, m), 2.29 (3H, s), 2.27 (3H,
s), 1.10 (3H, s), 1.07 (3H, s), 0.78
(OH, s), -0.04 (3H, s), -0.21 (3H, s)
ppm; LRMS APCI m/z 605 [M+H]*

-7

131 | —N "H NMR (400MHz, CDCly) : 7.44- | 45%
\—\_Q 7.38 (2H, m), 7.33-7.20 (7H, m),
7.06 (1H, d), 6.88 (1H, s), 6.75 (1H,
d), 6.13-6.09 (1H, m), 4.82-4.60 (2H,
m), 4.58 (1H, t), 3.51-3.44 (2H, m),
2.84-2.55 (6H, m), 2.00-1.90 (2H,
m), 1.04 (3H, s), 1.00 (3H, s), 0.79
(9H, s, -0.05 (3H, s),
-0.21 (3H, s) ppm; LRMS APCI m/z
592 [M+H]"




(2H,
(9H,

m,

s),

1.84-1.79 (4H,
-0.03 (3H, s),

m, 1.09- 1.06 (6H, n), 0.79

0.21 (3H, s) ppm LRVB APCI
wWoR®sBOBS] M-H] + WO 2005/ 090287 PCT/ | B2005/ 000 6HOT/TE20E/000640

138 H NVR (400MHz, CD3OD) &1 7.63 56% (2H, m
7.34-7.21 (3H, n) 7.17 (1 H m, 7.07 (1 H m,
6. 79-6.65 (4H, , 467457(3H(rr), 3m95 igé gZIéIS
513'%’%(?HJﬁ 2.86-2. 53 12H,
(138, RO (4H "H) NMR 0@t00MMHz, (6BCl3)) 5: 70147]845%
OH, 00 mere tijon
(115: :B(Z phe fanyl (}?’H abﬁ(g&ﬂ%@ ?rgzgaggl@"’
prepared as described ip, ?g §Ho gVaK
Cheni|cal Conmuni cati ons 1 gg%ogggz(q Q;QQ
Preparati on 116: approp (H’ded)‘ Gat4 (thhsmyet.83-4.75 (2hH
concentrated in vacuo and th e t
purifiied by col um chrOTHf)og g%f{)}r'i rsﬁ %—?ﬁ\gﬁéﬁ(gb 05 I,
elutiing with ethyl acetabeypeiN, 6!292 82‘-@075)81@ I%Q 22§5-
foll owed by dichl or onet hane: net hanol 20
Preparation 139 10 Met hyR.56 (3H, m), 1.03 (3H, s), 100 3H )
3-[241({(2R) - 2- hydr oxy- 2 - y p
enyl Jethyl} anino)-2- ma%ﬁy@égo@ﬁ/ 5@ @%@t@ﬁ(}g}soagq) N
e O |[HBC CFi 3 I HO UH3| (3H, s) ppm; LRMS APCI m/z 592
[M+H]"
133 FF '"H NMR (400MHz, CDCls) &: 7.51- | 53%
F|7.39 (6H, m), 7.27-7.23 (2H, m),
T 7.10 (1H, d), 6.89 (1H, s), 6.77-6.65
(1H, d), 6.16 (1H, m), 4.84-4.76 (2H,
m), 4.62-4.58 (1H, t), 3.72-3.68 (2H,
m), 2.99 (2H, t), 2.83-2.76 (1H, m),
2.66-2.58 (3H, m), 1.03 (3H, s), 1.00 |
(3H, s), 0.79 (9H, s), -0.04 (3H, s), -
0.20 (3H, s) ppm;
LRMS APCI m/z 645 [M+H]"
134 | N 'H NMR (400MHz, CDCl3) &: 7.45 | 46%
l Il (1H, d), 7.39 (1H, m), 7.29-7.23 (2H,
. m), 7.20-7.06 (4H, m), 6.90 (1H, s),
6.76 (1H, d), 6.19 (1H, m), 4.83-4.76
(2H, m), 4.59 (1H, t), 3.69-3.63 (2H,
m), 2.99 (2H, m), 2.84-2.76 (1H, m),
2.66-2.60 (3H, m), 1.04 (3H, s), 1.01
(3H, s), 0.80 (9H, s), -0.04 (3H, s), -
0.19 (3H, s) ppm; LRMS APCI m/z
629 [M+H]"




HO A m xture of
3-{2-[(2R) - 2- (Pert-butyl di net hyl si | anyl oxy) -2-(4-hydro

WO 96034090287 PCT/TB2005/000640
hydr oxynet hyl - phenyl ) et hyl 202 no] - 2- net hyl pr opyl } benzoi
c acid nethyl ester 15 (preparation 36), (4.0g, 8.21
mmol ) and ammoni um fl uori de (3. 04g, EZ. OrerI) in .
er (5m) was heated at 40C faor
185ngur s react i on| i NMRe (4R0MidneGDcOR) cbit - ZBa 4 %
in vacuo an e residuge sPr‘ﬁ' yc)%uigﬁm
chro d>n silicp (jgglm Z '?ﬁé i (
20054 Og /1 B2005/ O@P6'4ﬂ1 (ﬂQ4bs),707704 (2H dd)
di chllo nmet hano ammoni a 00: 0
0010 1. o aFer d ¢ heb.98: Cikh daoﬁaauéw . 468
foamiin 81 %yield, 2.4p
7.871(2H, m, 7.40 (2H, ?3) 1‘;6%%5('1 (% (2%@ ?
H dd), 6.72 (1 H, ﬂ% 4(164; -t4,. mz((aH dd),,z %%Q?Q(Haub)
s), 2.90-2.73 (4H, , 1.0 S
ppFn2 |(_{R?/§R)ES|2 r:iwé 374 [leﬁrﬁ]?:]@g‘r éﬁa 816)(;?1" 8201.11 ( i
3-[2; - e r oxy- - Y - ¥ Y
enyl Jet hyl }am no) - 2- mat%fn y égfs& 2nzo¥g@g‘é égel(gbb}i O
N Ot o o i b g e
-{24[ 2- hydr oxy- 2- (4- hy -
t hyl am no] - 2-met hyl - pr oééﬁ é%ég @%ﬁpd met hyl estler
i pie e W e D e
and ther 15 L) \was| B68r (2H, am)rmmmxrpgmt UhE
for B days. The re tion m xture was
concentrated in vacyo an@gpr@%eg‘”ﬂi-u@‘)waf’ﬂ%"i 9f @it h
wat ef and acidified vvlt‘?| 1M %r@ghzwlﬁ‘a%qs(éam_).
The m xture was N red 2)r ours room
(2H, m) 2.91-2. 53 (10H, m), 2.05-
1.90 (4H, m), 1.87-1.73 (2H, m),
1.11-1.06 (6H, m), 0.78 (9H, s), -
0.05 (3H, s), -0.22 (3H, s) ppm;
LRMS APCI m/z 691 [M+H]"
137 | N 'H NMR (400MHz, CD;0D) &: 7.65- | 78%

7.61 (2H, m), 7.34-7.30 (2H, m),
7.26 (2H, m), 7.17-7.15 (2H, m) 7.06
(1H, m), 6.93 (1H, m), 6.85 (1H, m),
6.73 (1H, m), 4.71-4.63 (3H, m),
4.06-4.02 (2H, m), 3.61-3.57 (2H,
m), 2.96-2.58 (15H, m), 2.07-2.02
(2H, m), 1.84-1.79 (4H, m), 1.09-
1.06 (6H, m), 0.79 (9H, s), -0.03
(3H, s), -0.21 (3H, s) ppm; LRMS
APCI m/z 705 [M+H]"




tenperature and was then concentrated in vacuo. The
crude residue was used in subsequent reactions

wowdosou2st urt her purification. 20 1H NVR ( 400M&T/1B2005/000640

5

10

15

CD3OD) 8: 7.87 (1 H, n), 7284 (1 H bs), 7.39-7.31
(3H, m, 7.19 (111-1, dd), 6.79 (1H d), 4.86 (11-1,
m, 4.66 (2H ), 3.22-3.11 (2H m, 3.02 (2H m),

29 all o) s | = 2260 N-H1 1+ Prepar ntl oh

[ A
18515 7 AN SR (400MHz, CD30DY) &: 7.63 | 56%

1

3-[3-](2-+ert xycarb( t )3 @h
yl]-dcryli ¢ acrd “denzyl S?%?%ZE%S%(S‘Q%%¥J7 ﬂH
PCT/ 1|{B2005/ 000640¢ 205 Om)HZOQ7qQ1N,ChE 6-26-6.65 (4HOmM)CH3
0 CH3 A mixture o

[ 2- (3- bronophenyl ¥-1, 1- cif"rﬁi‘ﬁ&ﬁet@?l ]rEbr BA3-9ci(@H.
t ent -|but yl t At 0 |
bgﬂzyl ua%:/rylegt :r( % (1eFZJ ?rng) Is)gé di um (Irﬁ %g%@ét%\ 3e
(204rg, 0.91 mol N\ Ari { 12Kl ), ptﬁ&ptﬂﬁ é2f(|5516);rg1.8_2-

1.83mmol ) and 5 triethylagmg 2.1 , . )
acetgnitrile (100m.) was %F?é)g?é S' Ozﬂgfqzﬁzzgﬂ)
hourg. The reaction m xt yrzg \Qgﬂ g)erloqgnqgnt réyt e@ 26‘

vacuq and the residue Was purified by colu
chr ormat ography on si I i ca(@éls) pﬂnmtl ng with et hyl

an ot

D
=)

VERRAIRERT 115 GRve-PDPEY SIS b Re - eTAGURY (s 6ot be brepared as
%@)be@ |r7 dcﬁldc%oh' oﬂbze@h@ﬁo@{ﬂ" Cﬁ@mlcﬁl &&%dﬁlcéﬂons 54(7),

6. 58 11H, aagg 11-1, brs
(905 0831 (9H s) 1.22 (6H, s) ppm LRI\/IS ESI n’iz

SHepdslibe e AAEbRORe fctine. wers, sonogpiratad, inapuo and the

bessidile avdsefurtter Ghiifidd? bly @oldshi® chromatography on amino silica gel,

eluting with ethyl acetate:pentane, 100:0 to 80:20, followed by
dichloromethane:methanol, 100:0 to 80:20.

Preparation 139

Methyl 3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}
amino)-2-methylpropyl]benzoate
OH o
H
N
7
CH

o H,C 3 CH,

HO
A mixture of  3-{2-[(2R)-2-(tert-butyldimethylsilanyloxy)-2-(4-hydroxy-3-
hydroxymethyl-phenyl)ethylamino]-2-methylpropyl}benzoic acid methyl ester
(preparation 36), (4.0g, 8.21mmol) and ammonium fluoride (3.04g, 82.0mmol)
in methanol (20mL) and water (5mL) was heated at 40°C for 18 hours. The
reaction mixture was then concentrated in vacuo and the residue was burified

by column chromatography on silica gel, eluting with



A m xture of
3-[3-(2-tert-butoxycarbonyl am no- 2- net hyl - propyl ) - phen

w@bjosmgnyt i c  acid benzyl ester (preparation 1Hd}J/1B2005/000640

10

15

20

25

(2.23g, 5.45mmol), and trifduoroacetic acid (5nm) in
di chl oronet hane (101.) was stirred for 1 hour at room
tenperature. 20 The m xture was then concentrated in

vacuo and the residue was diluted with sodium

hgighlosemethanesneathaneb| Q88 ammnooia.) 180i8:Gia PQ:H0Q) 1wite tafford the

B o REEhR0 B 2l Rm L AR, 2t ant rared |
VWNMR 4pbfm Gm&;orb ) 6 ?870%2}0 mg moa 2¢¢! vvggl(mﬂ m), 7.09
uantlta ive yield WO 2005/ 09028 PCT/ Bzoo / 000640

2(06‘1 del)‘l\l?o/li'z((éldlﬁ'blﬂ)lz4 .68pB6M)(3b; ny), B3HOQ (3, %)L:i)?lQlOFif?@b(@H m), 1.08
ot 10833k s hoy®) LIS B e a7l AP0 (13- 1 brs).

mz 408 [MH 5 Preparation 143
Benzyl - 3- (3-{2-[ ((2R) - 2- [ 4- (benzyl oxy) - 3- (hydr oxynet hy
| Preparatipn tert-

b%imz@’?r%%%t%wﬁﬁ% 30 BR R R e AN hBmino)-

|YoplyRibeResRyAGY) - 5- ((1R) - 2- bromo- 1-{[tert-
butyl( |nethyI)S|IyI]oxy}ethyI) phenyl ] met hano
(Preparation 23) (800nmg, 1.77muol) and
3-[3-(2-am ppy 2-net hyl - propyl ) - phenyl ] -acrylic acid
benzyl esterf (preparation 1429, (1.10g, 3.55mmwl) was
. reaction m xture was
gd t 0T o0t eny it e, @il uted with diethyl
(40nL) pastd &H, or 4 hours. The resulting
te was filteréd~gEf, washing though with
dlethyl ether, and the filtrate was concentrated in
vacug +o0 give a brown oil. PukiGlcati on of the oil by
colﬁﬁh chromat ography on silica gel, eluting with

o ?ﬁ&ﬁfrgg?n%o ;'lg H{H’%@F/Q ); %@&W%Wﬁ&ﬁ&%%ﬁ-ethylamino]-

2-methyl-propyl}-benzoic acid methyl ester (preparation 139) (2.35g, 6.32mmol)

and lithium hydroxide (303mg, 12.64mmol) in tetrahydrofuran (20mL) and water
(20mL) was stirred at room temperature for 3 days. The reaction mixture was
then concentrated in vacuo and the residue was diluted with water and acidified
with 1M hydrochloric acid (12mL). The mixture was stirred for 2 hours at room
temperature and was then concentrated in vacuo. The crude residue was used
in subsequent reactions without further purification.

'H NMR (400MHz, CD;0D) &: 7.87 (1H, m), 7.84 (1H, bs), 7.39-7.31 (3H, m),
7.19 (1H, dd), 6.79 (1H, d), 4.86 (1H, m), 4.66 (2H, s), 3.22-3.11 (2H, m), 3.02
(2H, m), 1.32 (6H, s) ppm; LRMS ESI m/z 360 [M+H]"

Preparation 141
3-[3-(2-tert-Butoxycarbonylamino-2-methyl-propyl)-phenyl]-acrylic acid

benzyl ester



20 'H NVR (400MHz, CD30D) 6: 7.78 (1 H, d), 7.38 (16H
m, 6.95 (1 H nm, 6.58 (1 H d), 5.25 (2H, s), 5.04

W@ 20d5/080287 4. 78 (1 H, m, 4.64 (2H, m, 2.80 (2PCT/IH2005/000640

10

15

20

2.68 (2H, m, 1.14 (3H, s)2051.10 (3H, s), 0.78 (9H,
s), -0.03 (3H, s), -0.21 (3H, s) ppm LRVS ESI mz
680 [ MtH] + 25 Preparation 144
3-{3-[2-({(2R) -2-{[tert- Butyl(dlrrethyI)S|IyI]oxy} 2-[4
-hydroxy 3-
rox t )q)p s am Q) - 2 rreth propyl]phen
p ,

anoy c &CT/ /000640

C HO H3 HO A um f or nat e
(139rrg,32 Omm*}! anthgdl | adi um (I11) hy o de (50ny)
was added to a solution of

3A(rﬁix{wte [cﬂ [243{bemnppbgyyl',%—1hwlmmmW]carﬂ)mnwl ac-le{erﬁbutyl ester

otaratio cioh Bac iy Lé’eaﬁx&et Naeel3t. 'iaa} ilatium (1)
%*i‘?‘%‘?éqgggﬁ‘heg?gﬁmﬁﬁgﬁ L h°§%'9f€’)ﬂ§ut Fhd. " 83mmol) and

rfelatftyiamm @.12mlnds. 22mmol):amlaee|tonitnlet ErGintt hwasdieated under
vacuo, to affor he

Gfor( gﬁﬁbnd Cfﬁg ng%r:ga;%rg%a %d\@gﬁ thf@ erel) %ed in vacuo and

ET@%@UM@?W&M%%@OW# ch?&ma Bg??pﬁ% o’g'ss:ma ]q'gl gﬁmng with

2ethy acetate: mntane da affand the, tlt@ qqmpqwmd @S, a .’paasyel(ow-lpll in 90%
r% d2 2H m, 1.23 (6H, s), 0.81 (9H, s), -0.03
|e—| O 18 (3H, s) ppm LRVS ESI mz 502 [ MtH] +

1$1era mmzldéséo{)%[ﬁs{@ )d327{3[51 gﬂlri%) 7.20 (1H, d), 6.58

(di net h I -2- 4- r ox
;tird)xﬁr@ m%) brs) 520 (2H s) 300 (2H, s) 1.43 (9H, s), 1.22 (6H, s)

ﬁ?ﬁy%ﬁﬁglﬁ%mngqbﬂﬁhﬁ?hyl propyl ] phenyl }- N-( 3, 4-

Preparation 142 ,
3-[3-(2-Amino-2-methyl-propyl)-phenyl]-acrylic acid benzyl ester

o)
CH,

H,N
2 \ o
CH,

A mixture of 3-[3-(2-tert-butoxycarbonylamino-2-methyl-propyl)-phenyl]-acrylic
acid benzyl ester (preparation 141), (2.23g, 5.45mmol), and trifluoroacetic acid
(5mL) in dichloromethane (10mL) was stirred for 1 hour at room temperature.
The mixture was then concentrated in vacuo and the residue was diluted with
sodium hydrogen carbonate solution (10mL) and extracted with ethyl acetate
(3x20mL). The combined organic solution was dried over magnesium sulfate
and concentrated in vacuo to afford the titte compound as a yellow oil in

quantitative yield.



OorBDOM5S 0 HNCG H H3CCH3 HOC 20 HO The title
conpound was prepared from3-{3-[2-({(2R)-2-{[tert-

whodoglogadst et hyl ) si |l yl ] oxy} - 2-[ 4- hydr oxy- 3- ( hyBICT/IB2005/000640
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met hyl propyl ] phenyl } propanoi c acid (preparation 144)
and 3,4 WO 2005/ 090287 PCT/ | B2005/ 000640 208

dj chl orobenzyl am ne, usi ngga method simlar to that of

pite PMR (#0pMViEte, CI20D) §3|7e (o) d), 7. @0 64H:i &) d.48.(1 Hung, 7.38 (7H,
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400M-H¥HF m, 2.60 (5H m, 1.08 (3H, s), 5 1.04 (3H,
s), 0.81 (9H, s), 0.00 (3H, s), -0.18 (3H, s) ppm
LRVS ESI mz 659 [MrH + Preparation 146

[ nmet hyl - propyl ) - phenyl ] -acetic acid
ﬁr% es er4230 I \ Fi3C CH3 F13C I1'll 10 O NH2

ABleﬁ?yl-3}(8-]?24[(:(2RQ-]ZQ@(&@nzS«I&WOhM@x%@ﬂWI);Shéhyl]-z-{[tert-
solution o or o-
leiszlyih&y}wwi)@pwnpmnmm}lpml}nhmyldacrylate
(prepar ation 48), (20g, 0.66npl) in nethanol (350nl)
and the m xture was heated under reflux for 18 hours.
The reaction m xtureomalsMBhen concentr at ed i@ vacuo to
afford the title \

yi el d, 154. 5q¢. 3
7.18-7.05 (3H,

(25 » '
PrP 147
HO

A mixture of [2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-
butyl(dimethyl)silylloxy}ethyl) phenyljmethanol (Preparation 23) (800mg,

1.77mmol) and 3-[3-(2-amino-2-methyl-propyl)-phenyl}-acrylic acid benzyl ester
(preparation 142), (1.10g, 3.55mmol) was stirred at 90°C for 18 hours. The
reaction mixture was then cooled to room temperature, diluted with diethyl ether
(40mL) and stirred for 4 hours. The resulting precipitate was filtered off,
washing though with diethyl ether, and the filtrate was concentrated in vacuo to
give a brown oil. Purification of the oil by column chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia afforded the title
compound in 25% yield, 300mg.

'H NMR (400MHz, CD30D) 8: 7.78 (1H, d), 7.38 (16H, m), 6.95 (1H, m), 6.58
(1H, d), 5.25 (2H, s), 5.04 (2H, s), 4.78 (1H, m), 4.64 (2H, m), 2.80 (2H, m),
2.68 (2H, m), 1.14 (3H, s), 1.10 (3H, s), 0.78 (9H, s), -0.03 (3H, s), -0.21 (3H, s)
ppm; LRMS ESI| m/z 680 [M+H]"

Preparation 144
3-{3-[2-({(2R)-2~{[tert-Butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyi]phenyl}propanoic
acid



20 Met hyl

(3-{2-[((2R) - 2-[ 4- (benzyl oxy) - 3- (hydr oxynet hyl )
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The reaction m xture was then cool ed, diluted
tﬁoethyl acetate and washed with water. The or gani c

solution was then dried over nmagnesium sulfate,

concentrated in vacuo and the residue was purified by
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iy 70 (9H, s
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lamuiésg The reac ion mlizure was then
Eéo%ﬁf fitereld trfoligh (AFBBE® ARG cdhddhiriad ITThEYS k8 A3 khe title

bamplogdd e 098 yield,\A00mg} et hyl ) ami no] - 2- et hyl propyl } p
| i i BDMS. H NOH H3C CH Q3 0 HO
10 T NMEIARDMHA Q) 5730 (1N, §- 2 . i &8 L1H, ), 7.00 (2H,
AP; 7P VG5 PAERYHE 8),2%4.88 (1H, m), 4.63 (2H, m), 3.11 (2H, m), 2.83
(4H, m), 2.48 (2H, m), 1.23 (6H, s), 0.81 (9H, s), -0.03 (3H, s), -0.18 (3H, s)
ppm; LRMS ESI m/z 502 [M+H[*

15 Preparation 145
3{3-[2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
(hydroxymethyl) phenyl]ethyl}amino)-2-methylpropyl]phenyi}-N-(3,4-
dichlorobenzyl) propanamide

OTBDMS O
H

N Ci
HO cl

20 HO
The tite compound was prepared from  3-{3-[2-({(2R)-2-{[tert-

butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]phenyl}propanoic  acid (preparation 144) and 3,4-

Iz



15 sol ution of nethyl
(3-{2-[((2R) - 2-[ 4- (benzyl oxy) - 3- (hydr oxynet hyl ) phenyl ]
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m no] - 2- met hyl pr opyl } pheny?08) acet ate (preparation
147), (4.80g, 8.1 mml) in tetrahydrofuran (49nL) and
nmet hanol (17nL) and the m xture was stirred at room

t ergture faor 18 hours. e reactio ture was
iERoEttNerihe o ne, acnethatas e tooah o elepaatoneae. as a
Qe bihinveyoklyigkpd acidified to pH 7 with 1M

hydrochl oric’acid. The resulting precipitate was
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I6d))’ 1.24 (6H, n), 0.78 (9H, s), 0.02 (3H, s), -0.92
(3H, s) ppm LRVB ESI mz 659 [ M-H] + V\D2005/090287
PCT/ | B2005/ 000640 210 Preparation 149

ZPn(egraﬁ-gtiBﬁ @4B) - 2- [ 4- (Benzyl oxy) - 3- (hydr oxymet hyl ) pheny

tert-

t[Gt-()’ZI-I(\mme-ﬂhylle)lsyll-mq;xy*)ypbem] -acefic -]cidmnihyyéslempyl } p
henyl)-N.  (cycl oheptyl net hyl ) acet am de OTBDMS

N H3C CH3 / P {\HO The title conpound was prepared

from (3{{2-] '2&4 (’msnzyl oxy) - 3-
(e oxy et . ) phe [tent-butyl (d i meth yl)si
IyI]on}et hyI)a m i no] “2m et hyl

AU SIS 185 Bt 387700 Vs RGOS0 S0 et R 32 (2-chloro-
BB oY 30 gl ko oo
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(cbrhpdiind és%réw%n(ﬁ%b'% g'i)eld 115285(9(92 (3t ,Sl 07 (2H,

, 0.93 (9H, ppm
L RMSMES(30aMHzZ, CDCI3)6 722 (1H, m) 7.18- 705 (3H, m) 3.71 (3H, s), 3.58

(2H, s), 2.62 (2H, s), 1.12 (6H, s) ppm; GCMS m/z 206 [M-H]

Preparation 147
Methyl (34{2-[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-2-{[tert-
butyl(dimethyl)silylJoxy}ethyl)amino]-2-methylpropyl}phenyl)acetate

OTBDMS
©/\O

H
A mixture of [2-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)silyl]

N o}
“CH,
H,C  CH, o
oxy}ethyl) phenyllmethanol (preparation 23), (3.4g, 7.5mmol), [3-(2-amino-2-

methylpropyl)phenyl]acetic acid (preparation 1486), (1.7g, 7.5mmol) and N,N-
diisopropylethylamine (1.4mL, 8mmol) in dimethylsulfoxide (7.5mL) was stirred

HO
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N 1- Adamantyl -2- (3-{2-[ ((2R)-2-[ 4- (benzyl oxy) - 3-(hydro
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nmet hyl propyl } phenyl )acetam de OTBDMS HH N\ N X I
/| HBC CH3 | / O O 20 HO The title conmpound was
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(R 0 5 2 b TS e iegs (ambbelpt) diluied with ety
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(r}nagpasnam csmlfateS)comcdn&amﬁanmvbybamrrtEthelsresglua was purified by
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("HL NIMRt (400MHit-GD61L) (51 7-44-7. Cﬁ (6H, m)54 3(02H19doaH 3m;257 13-7.05
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2 4 ) o P 5 b 3
2-{3-[2-({(2R) -2-{[tert- Butyl (dinmethyl)silyl]oxy}-2-[4
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('E'?}tﬂ%ii)/ﬂﬁtm ) phenyl ] et hyl } ani no) - 2- met hyl propyl ] phen
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butyl(dimethyl)silyljoxy}ethyl)amino]-2-methylpropyl}phenyl)acetic acid
OTBDMS

H
N OH
H3C>(C;©/\g/
©/\O
HO

Lithium hydroxide solution (1M in water, 16.2mL, 16.2mmol) was added to a
solution of methyl (3-{2-[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-2-
{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-2-methylpropyl}phenyl)acetate
(preparation 147), (4.80g, 8.1mmol) in tetrahydrofuran (49mL) and methanol
(17mL) and the mixture was stirred at room temperature for 18 hours. The
reaction mixture was then concentrated in vacuo and the residue was diluted
with water and acidified to pH 7 with 1M hydrochloric acid. The resulting
precipitate was filtered off and washed with water to afford the title compound
as a pale yellow solid in 94% yield, 4.37g

'H NMR (400MHz, DMSO-de) 8: 7.45-7.38 (6H, m), 7.31 (2H, m), 7.13 (1H, m)
7.02 (3H, m), 5.04 (3H, m), 4.52 (2H, d), 3.52 (2H, d), 2.43 (2H, d), 3.37 (2H,
d), 1.24 (6H, m), 0.78 (9H, s), 0.02 (3H, s), -0.92 (3H, s) ppm; LRMS ESI m/z
659 [M+H]"
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‘)H NMR 18008z, Qom) SLRVI2 @81, dd)z 7620 (1H0d], M2 £2H, m), 7.38-
7.21 (5H, m), 7.19 (1H, d), 7.07 (1H, d), 7.02 (1H, m), 5.08 (2H, d), 5.03 (1H,
m), 4.71 (2H, d), 3.51 (2H, d), 3.03-2.96 (4H, m), 1.77-1.34 (13H, m), 1.28 (6H,
m), 1.07 (2H, m), 0.93 (9H, s), 0.07 (3H, s), -0.92 (3H, s) ppm; LRMS ESI m/z
688 [M+H]"

Preparation 150
N-1-Adamantyl-2-(3-{2-[((2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)phenyl]-2-
{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-2-
methylpropyl}phenyl)acetamide

OTBDMS

H _
N N
H,C CH, 0] \@

The title compound was prepared from (3-{2-[((2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-{[tert-butyl(dimethyl)silyl]oxy}ethyl)amino]-2-methy|
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The title compound was prepared from 2-(3-{2-[((2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-{[tert-butyl(dimethyl)silylloxy}ethyl)amino}-2-methyl
propyl}phenyl)-N-(cycloheptylmethyl)acetamide (preparation 149), using a
similar method to that of preparation 144, as a yellow oil in 96% yield.

'H NMR (400MHz, CD;0D) &: 7.67 (1H, m), 7.18-7.04 (5H, m), 6.79 (1H, d),
4.92-4.84 (1H, m), 4.67 (2H, m), 3.51 (2H, d), 3.21-3.03 (2H, m), 3.02 (2H, m),
2.96 (2H, m), 1.86-1.38 (11H, m), 1.24 (6H, m), 1.21-1.11 (2H, m), 0.82 (9H, s),
0.06 (3H, s), -0.93 (3H, s) ppm; LRMS ESI m/z 597 [M+H]"

Preparation 152
N-1-Adamantyl-2-{3-[2-({(2R)-2-{[ tert-butyl(dimethyl)silyl]oxy}-2-[4-hydroxy-
3-(hydroxymethyl)phenyllethyl}amino)-2-methylpropyl]phenyl}acetamide



tetrahydrofuran (50n) was stirred for 48 hours at
roomtenperature. The 10 reaction m xture was then
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Preparation 153

Methyl {3-[2-({(2R)-2-{[tert-butyl(dimethyl)silyl]oxy}-Z-[4-Hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetate
OTBDMS
N o
“CH,
H,C CH, o
HO
HO

The title compound was prepared from methyl (3-{2-[((2R)-2-[4-(benzyloxy)-3-
(hydroxymethyl)phenyl]-2-{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-2-
methylpropyl}phenyl)acetate (preparation 147), using a similar method to
preparation 21 as a brown oil in 80% vyield.

'H NMR (400MHz, CDCl3) §: 7.30-7.20 (2H, m), 7.19-7.00 (4H, m), 6.80 (1H, d),
4.75-4.66 (3H, m), 5.10 (2H, s), 3.68 (3H, s), 3.59 (2H, s), 2.85-2.62 (4H, m),
1.10-1.01 (6H, m), 0.80 (9H, s), -0.02 (3H, s), -0.20 (3H, s) ppm
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neth?l)siIyI]oxy}-2-[4-hy

net h phenyl ] et hyl }am no) - 2- et hyl propyl ]-N-[2-(3-fl u
orob‘ﬁ%nyl)ethyl] benzam de OTBDM5 0 H NH F H3C CH3
I / HOHO 5 A mxture of

3-{2-[(2R) - 2- (tent - butyl di net hyl si | anyl oxy) -2-(4-hydro

XA{ rﬁndtl.yrér@fxmethyl {3 [2 ({(2Rf -2- {[tert-butYI(dlmeth silylJoxy}-2-[4- hydroxy-3-
t hyl - phenyl i enzoi c acid
((Bygwygiqtayl pj‘lwyﬁethyl}ammo) 2- methylpropy]p enyl}acetate (preparation

153), (5g, 10mmol) and lithium hydroxide (1M in water, 30mL, 30mmol) in
tetrahydrofuran (50mL) was stirred for 48 hours at room temperature. The
reaction mixture was then acidified with 1M hydrochloric acid (30mL),
concentrated in vacuo, and the residue was triturated with water and
azeotroped (x3) with methanol to afford the title compound as a white solid in
84% yield, 4.1g

'H NMR (400MHz, CD;OD) 6: 7.39-7.31 (2H, m), 7.28 (1H, m), 7.20-7.10 (3H,
m), 6.81 (1H, d), 4.92-4.83 (1H, m), 4.65 (2H, m), 3.61 (2H, s), 3.34-3.24 (2H,
m), 3.00 (2H, m), 1.33 (6H, s), 0.82 (9H, s), 0.06 (3H, s), -0.12 (3H, s) ppm

Preparation 155
2-{3-[2-({(2R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}-N-
(3-pyrrolidin-1-ylpropyl)acetamide

OTBDMS

J@%W“W
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solution of 3- fluoropheneefdyl am ne (139ng, 1 nmmol) in

N, N- di net hyl acetam de (6nlL) and 10 the m xture was

stirred for 18 hours at roomtenperature. The sol vent

Wﬁfsl%i renmpved in vaCléo and the residue was re-di ssol ved
[

i chiitf onetOMAMWING 108/AS) aMieRISHed ot sdBdRd{(@R)-2-{[tert-

( m?"%?ﬂg@g?g aﬁ? Qb@nﬁ%t i og I#@g B{bﬁ(g ‘f?@gﬁ%’en& ﬂgth?' }bprﬁno) 2-

sméthyiprowyl];btaﬂrw]}aceﬂment ragiced i rfprepavatiand t M&4) esi dargd 1-

was colu 15 chr.omat ogr a on silica

g@(rr 'nﬁﬁrﬂgaﬂé/r{‘wed|Ugtf]ﬂ%raoﬁ'gﬂ'ﬁér@eﬁ’éld23¥6 atgoiggreparation 38, in
am%ry,gd 100:0: 0 to 90:10:1. The appropriate fractions

wer e t hen concentrated in vacuo and the resi due was

r 44 (NMRO(WHI] @D@j@l) sackpat(éH, wak he08+vg.96 (35atmy, @85' (1H, m),

BT OUTE R S TN AL €8 R, ShchBBHamlodid (R i 324 (2H
Ccr%gr@%csh ng)Z% g&lr?zrﬂ?“ﬁ% (9?95511;";%5 ﬁoﬂm*fseo (2H, m), 1.00

7(66’966, @81 (QHHs) A).05€3B12s},E0H9 @H, s@pﬁm (1 H d), 4.70
(1 H m, 4.65 (2H m, 3.61 (2H, m, 2.96-2.60 (6H,
m, 1.10 (3H, s), 1.07 (3H, s) 0.79 (9H, s), -0.03
(Isllélga‘illtlonois%l (3H, s) ppm LRMS ESI mz 595 [ M+H] +
reparation 158 WO 2005/ 090287 PCT/ |1 B2005/ 000640
2N€Benzy|-2-{3 [2 ({(2R)-2-{[tert-but0)|ll(d|mﬁttlryl)s|Iy|]oxy}-2 [4-h drc;]xy-3-
t -2-14
0(;1&5 &%\Sme hy%)p{h[enyli]eth)l(JIEZmln<|))r-r2e-meth)y?;l)ropyll]ph)t/e}hyl}-L- Y
(e g.; ﬁ?g o) Phenyl ] et hyl }am no) - 2- met hyl propyl ] - N-[
% chl oro-2- net hoxyphenyl) et hyl ] benzam de OIrBDMS O
HNCHS/ \ NHO/ H3CHCEO 3 HO5 A mxture- of
3-{2-[(2 R-2-(tert- butyld i methyl sila

nyl oxy) - 2- (4ygpKd r oxy- 3- hyd roxy cn
nmet hyl - phenyl ) et Ryl am no] - 2- net hyl pr|of;y| bi ¢ aci d
(prep ' N

HO

HO

The  title  compound was  prepared from  {3-[2-({(2R)-2-{[tert-
butyl(dimethyl)silyl]oxy}-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyljphenyl}acetic acid (preparation 154) and N-benzylmethylamine,
using a similar method to that of preparation 38 in 55% vyield.

'H NMR (400MHz, CD30D) 6: 7.55-7.01 (11H, m), 6.73 (1H, m), 4.63 (5H, m),
2.85 (2H, m), 2.80 (2H, m), 2.72 (1H, m), 2.68 (3H, m), 1.87 (1H, m), 1.03 (6H,
m), 0.80 (9H, s), -0.00 (3H, s), -0.19 (3H, s) ppm

Preparation 157



(400nmg, 0.85mml), O (1 _
H benzotriazol-1-yl)-N,N, M N -tetranethyl uroni um

weooahhazeT ophosphat e (320ng, 0. 85nmol ), tri et hpd BIB2065/000640
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(225jiL, 1.6mmol) and 215 _ _
2- (5-chl or o- 2- net hoxy- phenyl ) - et hyl am ne (preparation
70), (64ny, 0.85mmol) 10 in N, N-di net hyl acet am de

rRa2 e R e BuBuismern i iboxuha-iarey diosycrihyeroxyl
SRR Eing) S SR IRUP AL (43 0 onnenyhethyi
Thenzargie ¢ sol ution was then dried over magnesium

sul fate, concentrated in vacuo and the reS| due was
purified usi | SCO Conpani on(r) 15 si 5

QRS .

cartridge, Ut ng vvlth di chl orpnet hane: ol : 0. 88

amoni a« 90:M0: LNt o _8Q: 20: a_af fqrd ths | e

conpoyndyh 22% yi oKd. ° R(40pfHz,~Co30D) SF

7. 70-5; Qj(2H, MMC 7ch (3H, 'm, 7.20-7.10 (3H,
95 (1 H, d d, 4.95 (1 H 5s),

rr)"o . ‘ 1 . ]

4.75-4.60 (2H, n), 3.81 (3H, s), 3.57 (2H, m,

90 (6H, m, 1.25 (6H, s), 0.82 (9H, s), -0.03
3H S), -0.16 20 (3H, s) ppm Preparation 159

YAl >géKe2%¥ i{[{ﬁ)%%ﬁgf:ggw_nn?tg‘y@?p%Jpxy)-z-(4-hydroxy-3-hydroxy

th
(mﬁm)‘b;ggﬁylgﬁ}t%;ﬁh‘m@']@@m&myﬁmbnielﬁet hadidr opyrepartdtibon  37)

FATAmS20 0 5DBD 00 S0 EhBoray et 1k Mt Nolgtrame turonium
nartlodiosH B byl Rl ghodh e Ston of o
fluorophenethylamlne (139mg, 1mmol) in N,N- dlmethylacetamide (6mL) and
the mixture was stirred for 18 hours at room temperature. The solvent was
removed in vacuo and the residue was re-dissolved in dichloromethane
(100mL) and washed with saturated sodium hydrogen carbonate solution
(3x20mL) and brine (10mL). The organic solution was then dried over sodium
sulfate, 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. The appropriate fractions were then concentrated
in vacuo and the residue was re-dissolved in ethyl acetate, washed with
saturated sodium hydrogen carbonate solution, dried over sodium sulfate and
concentrated in vacuo to afford the title compound in 52% yield, 343mg.

'H NMR (400MHz, CD3OD) 8: 7.65-7.62 (2H, m), 7.38-7.23 (4H, m), 7.09-6.99
(3H, m), 6.92 (1H, d), 6.74 (1H, d), 4.70 (1H, m), 4.65 (2H, m), 3.61 (2H, m),
2.96-2.60 (6H, m), 1.10 (3H, s), 1.07 (3H, s), 0.79 (9H, s), -0.03 (3H, s), -0.21
(3H, s) ppm; LRMS ESI m/z 595 [M+H]"

Preparation 158



si | anyl oxy) - 2- (4- hyd
r oxy- 3- hydr oxymnet hyl - phenyl ) et hyl am no] - 2- net hyl pr opyl

WO 200809287 c acid (preparation 37) and PCT/IB2005/000640
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3- et hoxyphenet hyl am ne, us®g a simlar 5 nethod to
that of preparation 158, in 67%yield. LRVS APCI nifz
621 [ MtH] + Preparati on 160

-[ 2- - 2- - [ i1yl -2-[4-h

A i S s o b syl L4
h h I hyl. ] o2-1met h -

RSB Sy sunsT Prﬁétru'ér%wgi-&#@%sleﬁé-z-

i titl

A R ert butyid

i met hyl si | anyl oxy) - 2- (4- hydr oxy- 3- hyd roxy ¢!

met hyl - phenyl') et hyl am no] -2 15 net hyl propyll} benzoi c

acid (prepargtdomes 37) and 3- metdhoxyphenetAryl a
using a simpar of p
1 & S |

[ MR+
ratiHn
0]

. = - .
RIO1- Phgnyl et hyl ] ami no} pr opyl ) phenyl ] ad&€ic acid H N
OH CH3) CH3 O 5 Lithium hydroxide solution (1 Min
wat g 90n, 90mmol ) was added to a solution of
net hyl

[B-hidie 2f{ B{2R2R)-D(ternbutyd hﬁét}’ryl%_ﬂhﬁ'}ﬂbxyf)rzlgv-h}/d {WX9B¢hydroxy
| ]1- acetate hydrochl oride (preparation 26), (13.5g,
4’]??@%‘8h?"Y'r)P%%'taﬁ?dHB]'ZMDWQIOPY&}@@"?W@ niaeidir e(REgRaration  37)

TURORRE, o0 SRR SR S ebffarh LA grametnyronim
rresxafluorophosphate 320rde0.86himol)] tricthigarathe (225u4L, 1.6mmol) and
2-(5-chloro-2-methoxy-phenyl)-ethylamine (preparation 70), (64mg, 0.85mmol)

in N,N-dimethylacetamide (8mL) was stirred for 18 hours at room temperature.
The solvent was removed in vacuo and the residue was partitioned between
dichloromethane (4mL) and saturated sodium hydrogen carbonate solution
(1mL). The organic soluton was then dried over magnesium sulfate,
concentrated in vacuo and the residue was purified using an ISCO Companion®
silica cartridge, eluting with dichloromethane:methanol:0.88 ammonia, 90:10:1
to 80:20:2, to afford the title compound in 22% vyield.

'H NMR (400MHz, CD50D) &: 7.70-7.60 (2H, m), 7.50-7.38 (3H, m), 7.20-7.10
(3H, m), 6.95 (1H, d), 6.85 (1H, d), 4.95 (1H, s), 4.75-4.60 (2H, m), 3.81 (3H, s),
3.57 (2H, m), 3.10-2.90 (6H, m), 1.25 (6H, s), 0.82 (9H, s), -0.03 (3H, s), -0.16
(8H, s) ppm

Preparation 159
3-[2-({(2R)-2-{[tert-Butyl(dimethyl)silylJoxy}-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]-N-[2-(3-
ethoxyphenyl)ethyl]lbenzamide



10 in vacuo. The resulting precipitate was filtered
of f and washed with water (20nL) and a m xture of

wetbdvanai28ti et hyl ether, 20:80, to afford the tPeCT/E2005/000640
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15

conpound as a solid in 91 #Wrwyield, 11.8g 'H NWR
(400MHz, CD3QOD) 8: 7.52-7.45 (5H, m), 7.22-7.18 (2H,
, 7.19 (1H, s), 6.92 (1 H d), 4.56-4.48 (1 H, q),
3.46 (2H, s), 3.26-3.13 (2H, m, 2.66-2.62 15 (1 H,
m, 1.62 (3HH 1.16 (3H, d) ppm LRVs ESI fiHz 298
[ MH] + 5Fe73%\( {on 162 N 1- Adam )
antyl - 2- Hs((2BH,2-{[ (1 R -1- 0
phenyl et hyl ] @inmi no} pr opyl ) phenyl ] acet am de
CH3 CH3 O 2§ 1-Adanantyl am ne §5.44g, 36mp/
triethylam ng (15gL, 108mmol) wgre added
sol uti N

| ] af] no} pr opyl) phenyl ]
, (10.7g, 36mml) in

(1OgH 36mol ) was 25 then added and the m xture was
sti rr%d at roomtenperature for 2 hours. The reaction

o0 okt AR R B AR 5E Ao by imethy
nailgrdoxyh2s@ i edrexglehyesoxymethyt-phlenyl Jethglamino]-2-methylpropyl}
Eﬁéb{zq‘nﬁ?é&@ QQp?é@rgﬁpﬁ%d%ﬁd bg-etr?&y%mngmy%rrrn%g,g ru% nh a similar
dividthed wmalﬂ@ne'reyara%wh 58, RS AAYRIga, 95:5: 0.5,

afforded the product as a foami'n quantitative yield,
1R84S APCIimRNG21 BoBiNHz, CD3OD) 8: 7.38-7.30 (4H m,
7.27-7.22 (1 H, m, 7.17 (1 H t), 7.09 (1 H, d),

6.98 (1 H s), 6.89 (1 H d), 3.98 (1 H q), 3.36 (2H,

SPrepafiifionh 60 (11-1, dd), 2. 74-2.65 (11-1, m,
2.42-2.37 (11-1, dd), 2.04 (3H m, 1.98 (6H m,

13:8-((250 2 er Ao o)y i
+ ar 1 ONn
NAVdexyiReyishenviisthypanting)-25RethuipTondiprRadst ani d

eméthbixphenyl)ethyl]benzamide

O/CH3
OTBDMS 0 /\/@

H

N

N
H3C CH3
HO
HO

The title compound was prepared from 3-{2-[(2R)-2-(tert-
butyldimethylsilanyloxy)-2-(4-hydroxy-3-hydroxy = methyl-phenyl)ethylamino}-2-
methylpropyl}benzoic acid (preparation 37) and 3-methoxyphenethylamine,
using a similar method to that of preparation 158, in 98% yield.

LRMS ESI m/z 607 [M+H]"



I[",no YCH 3 The title conmpound was prepared from
N 1-adamantyl -2-[3-((2R)-2-{[(1R) - 1-

w@b@spbeshyl | am no} propyl ) phenyl ] acet ani de ( prEBQBIEDIV0640
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162), using a simlar 15 psthod to that of
preparation 25, as a solid in 92%yield. "H NWR
(400MHz, CD30D) 5: 7.28-7.05 (4H, m, 3.40 (2H, s),
3.16-3.10 (1H, q), 2.70-2.58 (2H, m, 2.03 (3H, m,
2.00 (6H, n) 1.72-1.66 (6H m, 1.09 (d, 3H ppm

I\Pﬁ%ﬂ P£27 [M-H + 20 Preparation 164
rmnt 2 {3-[(2R)-2- ({(2R) - 2-[ 4- (benzyl oxy) - 3-

| he
([0 13 Sty ngcd

zyl oxy) - 5- ((1R) 2-brono-1-{[tent-butyl (di net hyl
A | ﬂl

N | Joiet hanol (preparation
Ing, 3 0 O 2005/ 090287
PCT/ | B20(Fy 00ﬁ40 @ o)
adarmnt yl-2-{3-1 (2R~2C am' nopr opyl ] phenyl } acet am de
ion 63) were heated at 90C
f&t higgn ﬁwr%x' hftt%bt( Innwatarp S4mbL, Rsmobowrsdadded to a

Cg@musﬁ : gﬁn‘%ti@gr ;[ghqgﬁ‘ﬁ?] ?r{r( g—ﬁ[&Qﬁlﬁ?f}-e}’?ﬁﬁra‘m{nm;}-lpﬁgpﬁY-phenyl]-
dacttate bymbbbloedm{pf&pmhtlm 86), §1 RBYPAB BmAGH B fhthahol (200mL)
e AR  SEr EA
7adid- (@OR)W‘S‘ thE}g\ ;adfitetttd thg rea?t on ﬁg@@rg %ricflwn?éﬁol removed

4,73-4 .36 (2H, s
2/n7®'acao 6$h(32na§ul11hg pr&ﬁp@até()waﬂ fidered ,of2 a0d (N%Jslhed) with water

3(23)211%)83 ds)a r%'xéjge (1gE|4 )anbl/cgzthgl (egrpf,- ,050 éé to afford the title
compound as a solid in 91% yield, 11.8g
'H NMR (400MHz, CD30D) §: 7.52-7.45 (5H, m), 7.22-7.18 (2H, m), 7.19 (1H,
s), 6.92 (1H, d), 4.56-4.48 (1H, q), 3.46 (2H, s), 3.26-3.13 (2H, m), 2.66-2.62
(1H, m), 1.62 (3H, d), 1.16 (3H, d) ppm; LRMS ESI m/z 298 [M+H]"

23),(

Preparation 162
N-1-Adamantyl-2-[3-((2R)-2-{[(1R)-1-
phenylethyl]amino}propyl)phenyl]acetamide

H H
s :
CH, CH, 0 \@

1-Adamantylamine (5.44g, 36mmol) and triethylamine (15mL, 108mmol) were
added to a solution of [3-((2R)-2-{[(1R)-1-phenylethyllamino}propyl)phenyl]
acetic acid (preparation 161), (10.7g, 36mmol) in dichloromethane (200mL). 2-
Chloro-1,3-dimethylimidazolidinum hexafluorophosphate (10g, 36mmol) was
then added and the mixture was stirred at room temperature for 2 hours. The

reaction mixture was washed with water and the organic solution was dried over



Abbreviations TBDMS = tert-butyl (dinmethyl)silyl 15
In vitro activity of the conpounds of formula (1) The
wa@bdaosiopozsof t he conmpounds of the formula (1) tPCHIE2085000640
potent 02 agonists therefare nediati ng snooth nuscl e
rel axation may be determ ned by the neasure of the
effect of beta-2 adrenergl C receptor stinulation on
ectri stinul ated-contraction of guin

e
6%?3’8%5“&?@ IﬁQd CRNFRRUAtEH gnt vaguee Lwification of the residue by
Qslﬂﬁr'nﬁ Har tdhpymatig&ishyPi 9S dft75- Sk ar ﬁg%‘f'hlel fegng%ﬂ with

CQ2 asphyxi ation Tand ‘exsangui nation fro
adlcblpgoraathaﬂeenem@nb& 8Bsamnguinid,e@5:5En6] affordgehtied pasduct as a

f |, starting the dissect
bR s/ b A8 arynx and taking 2.5 om
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B Th2le5 I, .2 42 ha? L GPh b2 3 ToH sad 98 (6H, m),
t4.26-1t 65 1) hﬁSQQ@eSH?@OBQ kd)‘@ﬂ) mﬁt L?@g@;@?%ﬁ 43-JI_Z[R/I+H]+

strips are equi i brat ed, ensi m nute
30 in a nodified Krebs Ri nger buffer (Si gma KO0507)

10 ERBARIGR 183('s g Ce520) and 16 M Afenol o 1?5.“”grm w0
g%séﬁgﬂﬁgsg‘gﬁ P@%@)‘qﬁg%%%@h ‘ﬂqé‘? 25 re app %lenga;n

ipitial _tension of 1 @ The preparations are allowed
to2 oo , 30- 45 minutes, during
whi ¢ arellre-t ned (to 1 g) twi ce at
15- mGtiit e perval @, Ch in tension are recorded

and nonitored via standard 5 i sonetric transducers

crmaoluﬂd é@méodﬁ@ a;v&@ldrsﬁéﬂeenfré%ﬁf/@me{d%ﬁéﬁmgﬁ (Fﬂ@dz {[(1R)-1-

Pfizer). | ow ng the tensioning equ
ﬂﬁ'@nvi%@(ﬁ@@laﬂhﬂgm Fé@neﬂamejameiee(:prﬂpaaatldn ab68), usmg a similar

the foll t :
© ! IhetbF R A ehetitnlite. 5 6 %"ﬂgwﬁ[}dg/gg’?%?g?herio o

d |
ot e RO 2R 05 Sa] mE LI 5 5.16-3.10 (1h
FdsB 7 g’aﬁﬁéﬁl @, L @.eh¢BHnengRONEH.em)j 1. 72h¢.66r @hen), 1.00 (d,
S8 B L RMEPEEPRFS 57 ATk act T ons of the

20 Preparation 164
N-1-Adamantyl-2-{3-[(2R)-2-({(2R)-2-[4-(benzyloxy)-3-

(hydroxymethyl)phenyl]-2-hydroxyethyl}amino)propyl]phenyl}acetamide
OTBDMS

TOT®

mixture of [2-(benzyloxy)-5-((1R)-2-bromo-1- {[teﬂ-butyl(dlmethyl)
25 sinI]oxy}ethyI) phenyllmethanol (preparation 23), (900mg, 2mmol) and N-1-



snmoot h nuscle and twtch height is recorded. The organ
bat hs are constantly perfused with the

wa@bmseodescri bed Krebs Ringer buffer by neans pET/82005/000640
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peristaltic punp system (peeop flowrate 7.5 m /
m nute) throughout the experinent, wth the exception
of when a beta-2 agoni st according to the 15 present

i nyenti 0[1 ig ed, the I]ounF i s then stopped for the
t PRRMaRYE RS- [ Riné-aminerrapylIngenyilacktarpisen(pserarstion 164), (1.3,
CARbIRUIRE LA S6%DBP B4 houlePIE tebliod Mt was then

ut per peri ment rotocol for asses
ofoqied docrpoamdemipbratarsy afdl thenicnegdee produdirwas Qurified by column

oS aR “H s "4RR o6’ soiomeanamenanoto.ce
| SRRt 9516-d 51 @ BHdROMO titld Ro bi $ aa?&a%HﬁJ in83% yield,
ontractile

response in terns of inhibition of the c
redpgnse. The isoprenaline is then washed out over a

[ f .40 m Fol | owi ng e primng and
AR o0tz P CDLs o b 2Blle Tk 7 S ich i o). 5.14 (2H,
| §), 97d-h 99 @Y, AN 43 3-4ldLFHESH) | §3BT(OPRISH NE kL -
b@ nmeans of(qcunurat [ ve,6€§Hbghg’s§ggo‘??‘?ék’r\?’g%éﬁa%@hm)’ 2.70
udbdd2Hant), Rdp-2.:50r(@hem)s 2008 (Icmit2.80i(6H, nhe.70-1.64 (6H, m),
C ration,rang dis le-9 le /3 e-6 M At
tﬁ@gZﬁB @f Otﬁ% @gogr Qi@ WTE S)C'Lﬁ)r!/%?qfﬁeg)pﬂ%ar ations
are washed again for 40 m nutes before conmencing a
second curve, either to isoprenaline (as internal
control) or a beta-2 agonist according to the present
i Abbreviationdet a- 2 agoni st responses are expressed as

centage inhi bjtjon of the EFS response. Data for

gﬂ@&% é@%‘%é’fylgﬂ’@etmbﬁﬁﬂl i sed by expressing
inhibition as a percentage of the maximal inhibition
i nduced by isoprenaline in Curve 1. The EC50 val ue for
bet a- 2 agoni st WD 2005/ 090287 PCT/ |1 B2005/ 000640 222
doitrei aodivity ohthexzampounidsvefiforonula¢ilers to the

concentration of conpound required to produce half

[ f t. ta f b - i st di t
the. prtEcAPTAETRP orP BPRUTHS o1l Bigile 40) feiag scpotent B2
gﬁ%y thérefSrePmeaating Smosh! r'i‘l%gclgyreﬁ%‘%&%ﬁ rfn?*ébfe%&ermmed by

agoni st)/ (EC50% 1 soprenaline). f n-o
e aneasuse icdthel effactoafi atat2 adtendryi rée¢ptoR stigaitdtidh on electrical

i, V. t f.test conmpounds is.confjirned using the
aﬁﬁ' 8*&’8%3?%%'89@&3‘1‘4&[& QUINGA PG 8’?6h%ﬁ§'lplsucti ng the
curve to beta-2 agonist according to
Guinea-pig trachea

Male, Dunkin-Hartley guinea pigs (475-525g) are killed by CO, asphyxiation
and exsanguination from the femoral artery and the trachea is isolated. Four
preparations are obtained from each animal, starting the dissection immediately
below the larynx and taking 2.5 cm length of trachea. The piece of trachea is
opened by cutting the cartilage opposite the trachealis muscle, then transverse
sections, 3-4 cartilage rings wide, are cut. The resulting strip preparations are
suspended in 5 ml organ baths using cotton threads tied through the upper and
lower cartilage bands. The strips are equilibrated, un-tensioned, for 20 minutes

in a modified Krebs Ringer buffer (Sigma K0507) containing 3 uM Indomethacin
(Sigma 17378), 10 uM Guanethidine (Sigma G8520) and 10 uM Atenolol (Sigma



the present invention, the preparations are
pre-incubated (for a mninmumof 45 mnutes) with 300

WmR005Y02818551 (a sel ective 02 antagoni st) whiBOT/IB2005/000640

results in 10 the case of ibeta-2 nediated effect in
a rightward-shift of the test conpound dose response
curve. According to another alternative, the agoni st

t f. C8IBOM f .the .
PSS heHel 8 4567 8h8hen i A5 OTREFRS Hesdrapiing an
t lnsitigldensioh roftti nghwé prEpapatit s au@alroﬂvdmOtequMaw o @further 30-
i nvention require 15 produce hal f maxi mal effect

( ESTBinutes. Ct%@go\ﬁhkcgct ey ammfrotangioneddie Atg)dwiceat 15-minute
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T Pign; Felowss (BeqterSioning Amdlomian cihe: Jaiasaraenibiected to
aRfkduidal G rs‘ﬁ'mdlﬁﬁér? EPSEG re@'tﬁé %Ilo@ %a@ﬁﬁeters ‘ol s trains

expressed as % | sopre onse 'ture
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Dul beccos MEM NUT M X F12 (G bco, 21331-0

s §psiotimenessie \arldhtmt@h%elglett il ragovded: Her argan( satiiseare constantly

crBittsed R I AbapRTEPet: &af RisssB bt BiO means of 2

Pperibtafier urrgdrs e MBuniiS 8RN - ratéet bsmver ifgRIeGrd®ghout the
?se about9 %yﬁonfl uerqf:i? for testing. WO 200570902

P@xwrm@os/w@bew@ ezczeptlonsgéywlm Ho defs2 pagenigk accertimg to the

B3GR R e, AL T S5 o,y ime of e

COUMuwtﬁ/eadldsnﬂ;QOthd afh e lsfé?tedaégﬁﬁxaﬁé%n?ﬂﬂlﬁlal response is
This was diluted 1:2 by the addition of 25 pl

pegached|fosthe wapl-aut peEeedi sed (0. 25% Si g, T4049)
vvashed Wi th PBS (G bco, 14040- 174) and resuspended in
! l X106 cells

- e pl /
V\Ebllowmgl eqbdnbrandmuo EES, | £he peristaltic pump is stopped and the

preparations ‘primed’ with a single dose of 300 nM isoprenaline (Sigma 15627)
to establish a maximal response in terms of inhibition of the contractile EFS
response. The isoprenaline is then washed out over a period of 40 minutes.
Following the priming and wash-out recovery, a standard curve to isoprenaline
is carried out on all tissues (Isoprenaline Curve 1) by means of cumulative,
bolus addition to the bath using half log increments in concentration. The
concentration range used is 1°° to 1%/3°° M. At the end of the isoprenaline
curve the preparations are washed again for 40 minutes before commencing a
second curve, either to isoprenaline (as internal control) or a beta-2 agonist
according to the present invention. Beta-2 agonist responses are expressed as
percentage inhibition of the EFS response. Data for beta-2 agonist are
normalised by expressing inhibition as a percentage of the maximal inhibition

induced by isoprenaline in Curve 1. The ECs value for beta-2 agonist



were then |ysed by the addition of 100 pl / well _
detection buffer (NEN, SMP004B) containing 0.18 pG /

work00:a5sT AMP ( NEN, NEX- 130) and pl at es wer e 1BCT/IB2005/000640
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i ncubated at room tenperatee2e for a further 2 hours.
The armount of 1251-cAMP bound to the Flashplate(r)
was quantified using a Topcount NXT (Packard), nornal

se- res nse dat a
RO 18.4bh "B SiesTeRuietHs totre copoRmERRan Bbaompound
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found that the compounds of fornula acco
the presensripvention ave theénrexprassetaas relative tpmermy mwmmenalme
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i nvention: Exanple EC50 (nM 1 0.143 14 0.0640 16

Cdhfifmalicn of B8RP2 rﬁédx@telﬁ@ncﬁ’&é?a%ﬁﬁt 62 0.444 WO
2005/ 090287 PCI/ B2 0.0750 66 1.16
Betar2, agonist Agivity oof 1q&t CoMpBALNS zs)crsv/rtﬁagngmusmg the protocol

%%1%8?%Q’Ogﬁép t&%éﬁst%é' %5@623"?{66%8 B 5 agonlst according to
the present invention, the preparations are pre-incubated (for a minimum of
45 minutes) with 300 nM ICI 118551 (a selective B, antagonist) which results in
the case of a beta-2 mediated effect in a rightward-shift of the test compound

dose response curve.

According to another alternative, the agonist potency for the B2 receptor
of the compounds of the formula (1) may also be determined by the measure of
the concentration of compound according to the present invention required to

produce half maximal effect (ECso) for the B2 receptor.

Compound Preparation

10 mM/100% DMSO (dimethylsulfoxide) stock of compound is diluted to
required top dose in 4 % DMSO. This top dose is used to construct a 10-point
semi-log dilution curve, all in 4 % DMSO. Isoprenaline (Sigma, [-5627) was

used as a standard in every experiment and for control wells on each plate.
Data was expressed as % Isoprenaline response.

Cell Culture

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human B2
adrenergic receptor (from Kobilka et al., PNAS 84: 46-50, 1987 and Bouvier et
al., Mol Pharmacol 33: 133-139 1988 CHOhpB2) 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/mi geneticin (Sigma, G7034) and 10 pg/mi puromycin (Sigma, P8833).
Cells were seeded to give about 90 % confluency for testing.



HO (1) HO wherein the (CH2)n-C(=0)Q group is in neta
or para position, 5 - R and R2 are independently
waeedosoved? from H and CL-C4 alkyl, - n is 0, I1POI/IE2005/000640
and, - Q@ is a group selecesd from R3 R4 R3 R3 R8 R4
RB R4A (CHOP RS *-N*-NCR5 2 NR5 R6 R6 R6
*-NH Ci - C4al kyl, and a group *-N(R8)-@-A, wherein 10
Q2 is a single bond or a C1-C4 alkylene, - R8 is H
- pis 1or 2, and - AisaCSClO

%’fHE? esVﬁF' %ﬂ?ﬁ %aﬁr%? a0k a8 tnslenad ifto i AR, Rashplate®

8 NENT SRIPOCAB), Wit hli%aDM%G"'asAoa%éf B8RtraisCaRd 10? nM Isoprenaline
phenyl yrazol yl, 51to menber ed heterocyclic

m8x @QﬂtrQifhaThl W.&SoWhﬂB@ 1 ‘2 byntiné siddiicone, 25 wo/ welirRBS. Cells

S e T ——

saib tedusperded inhstiredaGénauher (NENOS@QP@4B) K)}’d;lve %(1 8° cells / ml
géou of formula RBRRA R3IR5 R4 RS or

2. fgorapaungs Miege tifeubaterk With aﬁ)fuldr\mli caufdf@rré hour. Cells
SPORE R 898y B oo 4t TP, FRD 6o outer v
SMP004B) containing 0.18 pCi/ ml "' 5I-cAMP (NEN, NEX-130) and plates were
10 incubated at room temperature for a further 2 hours. The amount of >|-cAMP
bound to the Flashplate® was quantified using a Topcount NXT (Packard),
normal counting efficiency for 1 minute. Dose-response data was expressed as

% Isoprenaline activity and fitted using a four parameter sigmoid fit.

It has thus been found that the compounds of formula (1) according to the

15 present invention that have been tested show a p2 cAMP ECso below 10nM.

The following table illustrate the activity of the compounds of the invention:

Example ECso (nM)

1 0.143
14 0.0640
16 0.874
23 0.0800
24 0.150
46 0.838
62 0.444




phenyl, SO02-norpholinyl, O (CH2)3-pyrrolidinyl, COORS,

SO02NROR10, CONROR10, NROR10 and NHCOR10; - R9 and R10
wae@shhessane or different and are sel ected frpor/EB2005/000640

Cl-C4 alkyl and the * repe®sents the attachment point

to the carbonyl group; 10 or, if appropriate, their

phar maceut i caI I y accept abl e saI ts and/or isoners,

t At Anrnmr o O —Or fa¥=t MaY H H +haor r\n‘F

oAU T o eT I, \)UI VU.I. TS Ul I DUI. UHI \4 VO.I I al.l UIID l. ITCT CUT

wWith the provisg,that when n ig 0, then QL i
-INHCH3, and, vvhé% nis 1or 2, | then: 1) qusg.%g

-NFFCI-CAal kyl, or *-N(RB)-(Z-|A where A TS 15 -
¢3- C10 cycl oal kgd;, 2 carbon atqgnms or nore of 4spg d
ycloal kyl being optionally brlidged by one or nore

g¢arbon atons, - O phenyl-pyrazqglyl, - 5 to 10 nenbered
het er ocycl ic gr&ip, opti on_al |y |aromat i c, co@r#BF’rn& ng

[ £ o
CIIC, I. VVU, I. mTc Ul out I_IUI. ero I. UlITd DCI"CLI. CU I -oth U, T

20 or N optlonall by substituted wth Cl-C4 alg b
O Cl-C4 al kyl, sal d heterocycllic group bein Pher

tthan pyridyl, - a group of fornula WO 2005/ 090287

PCT/ | B2005/ 000@4@ 227 R3 RA K3 RS R4 6 ROAB4R7 R
wherein one of R3 to R7Z is CNI SORA__S02R9_phenyl .

O phenyl, S-phenyl, S02-norpholinyl or O (CH2) 3-
pyrrolidinyl, and/or, 2) when one of Rl and R2 is H,
the other is not CH3. 5 2. A conpound according to
claiml1 wherein QL is a group of fornula R3 R3 R4



R8 R4

I ~ (CHD)p RS N/ NR5S * R6 R6 or

*-N(R8)-@-A, wherein Q@ is a single bond or a C1-C4
wa@bdogloenze7 R8 is Hand A is R3 R4 RS R7 R6 10CTAB2063/000640
R3, RA R5, R6 and R7 are a%sdefined in claim1. 3. A
conpound according to clainms 1 or 2 wherein Q is a
group'-N(R 8 @@ -A wherein Ais a group of formula

WO 2005/ 090287 PCT/ | B2005/ 0%228 R3BRA RS R/ R6

wherein R3, R4 R5, R6 and R

el ected fromH,

Cl-4 alkyl, ORS, SRS, d, F, CF3, OCF3, COOR9,
S@ZNBQRb@unar&féﬁmulﬁq?f) 2 of R3 to R7 represent H,
wherein R9 and R10 are the sane or different and are
selected fromHor C1-C4 5 alkyl. 4. A compound
according t@Hl gim 3 wherein R3, R4 d5, R6 and R7 are

t he sane dif

‘ O
) | eas @
accor di R§ RB s

eret and are seledted fromH CH3,

OCF3, COOH,
@"I? repr@sent H 5 A
4 wherein R3,,R4 R5, R6

Cl8

and R7 jare the sane 10 or different and(Qre sel ect ed

CH3, OH, OCH3, SCH3, OCH2CH3, d, F, CF3,

COON, SC2NH2, and at least 3 of R3 to R7Y

represent H 6. A conpound according to claiml

WIREIRIMthE (CH:)-CRéBTR Wy?éﬂﬁh?etﬁdr%ar&}ﬁﬁ% Opy'

cycl obutyl, cyclopenty
adapantﬁk 7. A conpound according to any one of

5 R ard

10

15

cl ohexyl, "cyc

tase &, entirselected frant iHyendd®1-Cy alkyl,

-nis 0,1o0r2, and,

- Q'is a group selected from:

R3 R4 . R3 R3
IT R4 |IQ8 R4
(CH,), RS *—N *—N—C
}\l R5 H, R5
* R , R® R6

*~NH-C4-Caalkyl, and a group *-N(R%)-Q%A, wherein

Q2 is a single bond or a C4-Cy alkylene,
R®is H or C4-C, alkyl,
pis1or2,and

A is a C3-Cyp cycloalkyl, 2 carbon atoms or more of said cycloalkyl
being optionally bridged by one or more carbon atoms, preferably by
1, 2, 3 or 4 carbon atoms, O-phenyl-pyrazolyl, 5 to 10 membered

heterocyclic group, optionally aromatic, comprising one, two, three or



15 ethyl. 8. A conpound according to any one of clains
1to 7 wherein Q is selected froma bond, -CH2-,

wo e@s@yR87 - (CH2) 3-, - C(CH3) 2- CH2-, -CH2-(( CH3]}QF/IB2£0\321)00640

10

15

20

- CH(CH3)-. 20 9. A conmpouznd accord| ng toclaim1 or 2
wherein QL is WD 2005/ 090287 PCT/ | B2005/ 000640 229
*-N *-N or 10. A conpound according to any one of
clainms 1 to

accor di ndoFb%§W°6W@%§e|€Ft§F’nf£°T @oé Mh%?@ﬂ?"&l”@t'wed with

and R2 -H, Ak g8 @&%ﬁ di ng to
any one o? cf & ﬁ toilcga\]rAﬁgroglia IS gﬂéﬁggd
CH3. 13. The (R R)-stereoisonmer of a conpound

according to any one of claRfs 1 tB* 12. 14. A
conmpound accor di ng go any ona of clainms 1 to 13

V\herelnthe(CHZanO C(=0 Q Aoup is in position
nmet a. potsnd acco ' R 1 sel ect ed

N-cycl oh X [ (2R)-2- ({A2R)x 2- hyd roxy-2-[4-hyd
roxy- 3- 5 R7 RS

(hydr oxymet hyl) phgwyl ] €@'hyl } ami no) pr opyl ] phenyl } acet am
ide; N (cycl ohexyl met hyl )-2-{3-[(2R) - 2- ({(2R) - 2- hyd

r owy-@4 [ ;
(h?/zdr%xy':grbet eny?ﬁ a%dr%f(g ’€P889 gﬁly C}e‘kim"'tH Cr-Ca
hglkglc DRM SE{ S@R 1SOzR halo CN, CF;, OCF3, phenyl O-phenyl, S-

S&h ¥ glxgggxr}%%htg‘mh i)s(élgiz)?)py%ro ZR) 6dr90xyso,_NR9R1°

( 1P ¥d.} am no) pr opyl ] phenyl }acetam
gm 2-{3- F?h ?ﬁg)ﬂﬁ@g% '2-hyd roxy-2-[4-hyd roxy- 3-
(hygr OXy et hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } - N-i so

pr Boyanac Bt aafeléhe 3ame or dlfferent and are selected from H or C4-C, alkyl

x _%fheOp%Br%sents{tﬁe a(tt men i)gmt o Xarg QI/I gro[:4 hydro
(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am
i g€; if Apfropsiathuthdir fBﬁathb):e@hda?ly[ 6éEBptablel 6aM8 - 2nd¥F isomers,

roxy- o-

roxy-2-[4 d
(mmraﬁmpﬁ'ﬂt%ﬁéwtqm varigtionsiiberealpy| | phenyl }acet am
i de;

with the proviso that when n is 0, then Q" is not -NHCH3, and, when nis 1 or 2,
then:

1) Q" is *~NH-C;-Caalkyl, or *-N(R%)-Q%-A where A is

- C3-C1o cycloalkyl, 2 carbon atoms or more of said cycloalkyl being

optionally bridged by one or more carbon atoms,
- O-phenyl-pyrazolyl,

- 5 to 10 membered heterocyclic group, optionally aromatic,
comprinsing one, two, three or four heteroatoms selected from O, S
or N optionally substituted with C4-C4 alkyl or O-C4-C,4 alkyl, said
heterocyclic group being other than pyridyl, '

- agroup of formula



N-(cycl ope ntyl nmethyl)-2-{3-[(2 R -2-({(2R) -2-hyd
roxy-2-[4-hyd roxy-3 25

w@ boodiogoegTret hyl ) phenyl ] et hyl } ami no) pr opyl | phenpdj/are00we640
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i de; WD 2005/ 090287 PCT/ | B2005/ 000640 230

N-cycl ohexyl -2-{3-[(2R) - 2- ({(2R) - 2- hyd roxy-2-[ 4- hyd
roxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl }am no) propyl ] phenyl }acet am
i de; N-cycl obutyl -2-{3-[ (2@ ) - 2- hyd

roxy- 2-[ 4- hyd roxy§>-
(hydr oxy ) p yl ]ethyl }a pr OE{%I ] phenyl } acet am

RS- 13T (2 £({(2R) - 2- hydr oxy- 2-[
4- hydroxy S
(hydroxynet hyl ) phray! ] egfiyl }Rmi no) fopy |} ahenyl Lagetam, g7 i

PEN?ﬁ?gE ; soyRAEphehyI; ©-pReyl 28)pireriyl,( 8B riorBNEI ¥r20-(CH.)s-

(RYEe W’E@WP'} phenyl ] et hyl } ani no) propyl ] phenyl } acet am
i de;

p (A(2R) - 2- hydr oxy- 2-
[h%)(%.b ggsizggrlﬂdm ks B, i 6théRls Aot ¢h2
(hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am
i 2leA compound according to claim 1 wherein Q' is a group of formula
N-1- adamantyl - 2-{3-[ (2R) - 2- ({( 2R) - 2- hydr oxy- 2-[ 4- hyd
r oxy- 3-
(hydr oxgaret hyR4) phenyl ] et hyl } am ﬁ%) propyl ] phenyl }acet am

i de;

N- ( 1- adayran : {%ZR) 2- hydr oxy- 2-
[‘f’CI-lF ¢

(hy S p &le ] phenyl } acet am

i de;N 12
N’-’f adamantyIRQ {3 [(2R)-2- ({ (2R - 2- hydr oxy-2-[4- hydro

(dry‘dnqx%)r@%-hybvh@mﬁm RLAEINGRTDE BF @PZ]-CRREGENAFELEM and A

Nﬁ(z cycl ohexyl ethyl)-2-{3-[(2R)-2-({(2R) - 2- hydr oxy- 2-
[ 4- hydr oxy-3
(hyﬁﬁoxyne hyl)phenyl]ethyl}an1no)propyl]phenyl} N- et
hyl aget a e; N-cycloheptyl-2-{3-[(2 R-2-({(2

- 2-\yd(roxy-2-[ 4- hyd roxy-3 20

\ Hs) phenyl ] et hyl } am no) propyl ] phenyl } - N- et

orexy| "N et hyl -2-{3-[(2R) - 2- ({(2R) - 2- hyd
r ox 2 [4 d roxy- 3-
(hy®oxynethyl ) phenyl ] et hyl } ani no) propyl ] phenyl }acet am
ide; N (2-cyclohexylethyl)-2-{3-[(2R) -2-({(2R)-2-hyd

%ﬁ&%mﬁf';ﬁéﬁiﬁ7&'ﬁ)@§}dﬁﬁ'ﬂﬁ€)"bﬁlﬁ¥yl 1-phenyl } acet am
i de; 25 N-(4-chl orobe
2 X
i o e SR 8 S e MR @2 o N oA
wh Qi'@@téﬂﬁ agroupNof forgwda
I met hoxybenzyl)-2-{3-[2-({(2R)-2- hydroxy-2-[4-hyd
r oxy- 3-



(hydr oxymet hyl ) phenyl ] et hyl } am no) - 2- net hyl
propyl ] phenyl } acet am de;
wokdsnzoB? 2- {3-[ 2- ({(2R) - 2- hyd roxy-2-[ 4-hyd regpiR20&E000640
(hydroxymet hyl ) phenyl ] et hye28ani no) - 2- met hyl propyl ] phen
yl }acetam de; 4-{(1
R) 2-1(2-{3-[2-(3, 4-di hydroi soqui nolin-2(1
mﬁ% 2- oxget hyl | phenyl }-1, 1-
di yI et I)am noj - 1- hydr oxyet hyl } - 2- (hydr oxynet hyl )
{ 2005/090287 PCT/ | B2005/ 000640 231
N[ 2- %tnfluoromethyl

) e I-:{2-({(2R)-2-hyd roxy- 2-[ 4-hyd roxy- 3-
(hyd nessgret hyl

phe ‘ E%I }am no) - 2- met hyl propyl ] phenyl } acet am de;
N (2R6-d i &¥il or obenzyl )-2-{3-[2-({(2R)-2- hyd

roxy-2-[ 4- hyd roxy- 3-
(hydr oxynet hyl phenyl]ethyl}anlno) 2- met hyl propyl ] phen
yWhamémﬁ azé R and R are selected from H, c{ 04 alkyl, OR®, SR®, CI, F,

fz_ néZ ({(2 92-[ 4- hydr oxy- 3 \ﬁ
r@ gri@Efy! y|q a,r@rm);atlgasw of R represent H,
met hyl propyl ] phenyl } - N-[ 2- (et hyl t hi 0) benzyl ] acet am de

wh&éﬁﬁﬁr‘}f/ﬁ dh:“gg{/e[‘y_e S5 dirferb At dfd G selRbied ¥ H or C,-Cs

r oxy
S (@l oxynet hyl ) phenyl ] et hyl } ani no) - 2-m et hyl
propyl ] phenyl }acetam de; 2-{3-[2-({(2R)-2-hyd

)%H%WP{FQ F?%%B? té C@ﬂ;@rﬁg%m" R* R®, R® and R’ are the same
%roeifﬂe}émeéhd bré\lsél%cféd“frf)hﬂﬂr @'Fﬁt o I? §]3E‘-§ %?Hs Cl, F,

4-chloro-3-(trifluoronethyl)benzy
XL hy.OEbxyCOTH,-$Q N dx\argt af(llaysi 2 ofkRiria Rylrepresent H.
) phenyl ] et hyl } am no) - 2- net hyl propyl ] phenyl }acet am de

25 Lé 88%)%?\9 Tc&:tom)hb giyfggr%tz{%'hgrel IR ke &l R LA R 4R the same

10 myaiﬁemdweaepwémeheﬁml HCHY OR- oeHY SOHPIERYER,, CI, F,

acetam de;
%3 @CEBGQQIQH |9a@zMHetam atjeastd of R’ {@R] regresem) H2- hy
dr oxy- 2-[ 4- hydr oxy- 3-

#‘i’ég%ﬁ]@gm lgcﬁaﬁgé@? ]tghég%'g} gn‘\%/ﬁ&)e rf lge [y Ni&e)oéb]& Wikre A is
)dyerayrbpyl2 eydethityl £y@Bpedtyhyclohexyl 2eyclotiemyl @t addmantyl.
(hydr oxynet hyl) phenyl ] et hyI }am no) - 2- net hyl propyl ] phen

AR $BIBRANG.9ce0rdi0 50 AR oG T, M6 neyein. RS s H, methyl or

15 rékyl. 20 net hyl
phenyl ) et hyl am no] - 2- et hyl pr opyl } benzam de;
{2 [ (2R) - 2- hydr oxy- 2- (4- hydr oxy- 3- hydr oxynet hyi P,

rﬁqqor@mgn atefing to any one of claims 1 to 7 wherein Q? is selected

TriBY% B! ot 2o i ALt S Y, DBERE (-, and -

rOMyOEL Y | phenyl ) - et hyl am noj - 2-
met hyl - propyl }-N-[2-(4-trifluoromethyl phenyl)ethyl]ben
zam de;

20 9. A compound according to claim 1 or 2 wherein Q" is



25
N-[ 2- (3, 4-di chl orophenyl )ethyl]-3-{2-[(2R)-2-hydroxy-2

WO gebshydsoxy- 3- hydr oxynet hyl PCT/IB2005/000640
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25

phenyl ) et hyl am no] - 2- net hy229pr opyl } - benzami de;
N-[2-(3,4-d i nmethyl phenyl )ethyl]-3-{2-[(2 R)-2-hyd
roxy-2-(4-hyd roxy- 3-

hydr oxyrret hyl henyl ) - et hyl am no] - 2- met hyl propyl } benzam
XR) - 2- hyd

OXY- 3- hydr gxy et Ry - phenyl ) et hyl am no] - 2

N-(1, 1 di met hyl ©2- phenyl ethyl)-3 {2-[(2R) - 2- hydr oxy- 2-
(4-hyd roxy- 3-hydroxy-

5 B0y s ydAI Ol 2Rl OPH BRANZEIN AR o UP1

3 {2-[ (2R) - 2- hydr oxy- 2- (4- hydr oxy- 3- hydr oxynet hyl pheny ,
| )1eﬁmphmnumj a@ording to any one of claims 1 to 10 wherein R' is H and R

t,hyl }-N-(2-net hyl - 2- phenylpropyl)benzan1de
’1% ﬁ%nzyn 3-{2-[(2R) - 2- hydr oxy- 2- (4- hyd
roxy 3- hydr oxy-

KEQ hA('d@h%b’dﬁcﬁbébdréﬁﬁb 8 lamy &FRS BY LIBIREN! thbFl 4Er&iR:R Sis CH5 and

|Ret9nGk*ybenzyl) 2-{3-[2-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy-

W%tﬁ{{%ﬁ%ﬂ&%ﬁ% ]cgft%}z(éﬁrgyﬂg) & g}l‘ﬁ' a¥12r} acesAkims 1 to

reXy- 2- [ 4- hyd roxy- 3-
(hydr oxymet hyI ) phenyl ] et hyl } am no) et hyl ] phenyl }acet am
N (2R) - 2- hyd roxy
dgeﬂ(yAgco?ﬁBé nd acéordmg t(o any one oyclalms 1 to 13 w¥|ere|n the (CHa),-

(O xR B LPRAAA fid! 2 no) et hy! ] pheny! } acet am

H- | nden 2 yl)-2-{3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-
( hy.dk ogmpsung 3qsheding lceclbinh Maselected tfiorh tpd groug ammstmg of

B ey RPH e ARE G R A RSP 2 ey
2@'\?3 Wﬁg@mﬁwlle ?Iéammo)FrOp%Jphew}acetamlde

(le@ﬂ'&?@&'mbﬁh%fﬁf[(?@%({}m%ydldwﬂ -Phaygicxyi3-( 3- p
N PRy B B aminolorapyphsgyl N mefipdassiagis:
(R glrgzx &?élbhbhnétﬂgy bl{@t[m/ﬁ? QJ‘({(EP? k?%[@aﬁ%]dil&y-&
% dich loro 2-1{(2
r(@ygtmcy[mathyldphag};yﬂetsy&mmno)propyl]phenyl}acetam|de

LSRRG UL Ik B Ry 3L o oPy ! benzam de

) (pgarymethyI§gHanyeth Y RN} p oy pREWIRNL do Ph T ReYariide;
N-cyclopentyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
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methylpropyl]-N-{2-[2-(trifluoromethyl)phenyi]ethyl}benzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
30 methylpropyl]-N-[2-(2,4,5-trimethylphenyl)ethyl]benzamide;
3-[2-({(2R)-2-hydroxy-2-{4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]-N-(2-pyridin-2-ylethyl)benzamide;



am no) - 2- et hyl propyl ] - N- (3- phenyl propyl ) benzam de; 5
3-12-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxynet hyl ) ph

wepybjpe2By| } am no) - 2- net hyl PCT/IB2005/000640
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propyl]-N-[3-(4-hydroxyphemssl ) pr opyl ] benzam de;
3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hyd roxy- 3-( hydr oxynet hyl
) phenyl ] et hyl }am no) - 2-

2o PSR ‘%8 Ry g G ety

F&tyméthApHEn a thyl b
rrgit)s)ﬁyl ?‘ y12] r%@mg{l?]%x%/&?l é/lprqo%y] ené?rmﬂ% benzam

i 3d2- ({1582-2(l{)(dzoxy 2- [51 -hydroxy-3- (hydroxymethyl)phenyl]ethyl}amlno) 2-

ﬂ"gﬁl}‘ﬂ%‘% ﬂ}f\f,{é Z€ méﬁ?lpho)ﬂ4-43 ylg ony enypgtll'ng/r?bgr? et hy
RO b ot TP A o
r@W?fCPCY(ﬂE yl@phq;wg,]emyl}ammo) -2- methy propyl]benzamlde

A geE RS LRl 330 Gl oS R -
:gt;ywmtyh)éthvlw ]]étHWb}rﬁrﬁ@)@)nélhylpropyl]benzamlde
FN;(??CA%P @n@rl éﬂ@r(h?ﬁ@rwﬂrpmﬁzﬁnhmoxy-& [2-(3, 4-d
@ P@yﬂ?ﬂﬁ@{ %%Lﬂﬂ}gn{u?o)@ et pfopBehQiaz: [ 4- hyd
)N*(ﬁmﬁlc}rebémlPﬁlIEQI(?R)MWbWQPMLﬂW 8i de;
ﬂﬁm&ém&q%’gl%fg %g;t(lyﬁagmo)-ﬁ/ mét%%rOpyS]lgegéaorﬁgéEt hy!
fﬁl[gb(%? t ylgb@% il f‘g})étfi‘ylF3>tbe(t{&H))2bﬁy%8Q} 98- Rfiffoxy-3-
(bs'dmym@lwlWnblﬂetbwbﬂmrﬁ))EZ-n(dtb?IB)ep?\Zﬂ]bmzmweZ [ 4-
*%E%?f?%%ﬁz SRS 2Ty '%&2‘& @ésdffg{s%?@{%%p&eﬂwlmlap) 2-
ORI ML CEMAR RS RS BA b  O0, O
oN- [a-é210h&dopbemulthlhéﬂMf(ZBwﬂnydmmﬁ[%yﬂt@w &
BB B el A ety Srsbpraiess o
(N 2-( A daREnt SR AT-3HST( (RR3 VR XA 4-hydroxy-3-
(hydroxymethyl)phenyl]lethyl}amino)-2-methylpropyl]benzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyl]-N-[2-(1-naphthyl)ethyl]benzamide;
N-[2-(2,6-dimethylphenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]-N-{2-[4-(methylthio)phenyl]ethyl}benzamide;
N-[2-(5-chioro-2-fluorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]lbenzamide;
N-[2-(2-chloro-4-fluorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyllbenzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyl]-N-[2-(4-methoxy-2,5-dimethylphenyl)ethyllbenzamide;
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(1). 5 17. A pharmaceuti cak37conpositi on conprising at
| east an effective anount of a conpound of the
formula (1) as described in any one of clains 1 to 15

et Al sptieridintu S8 X BRbRdairoroR-Adueramrt 1 o
YIRS 1 habino) DU HED SR ireene ©f

nore phar nmaceut i cal accep S an

add24({(2B3-2-Hyalroxy-2dfptydinaxye 8- (hwrﬂwme(hl/))phenﬂml}dmﬂo) 2-

. DeiBndpun R4 piBtndot:3 Eiliasnyleainalateyibisnz nadsh
(T esBheiR-4y IS IR HEREDN/AGYIR IS dRby B T2

p@kwdrme/@mthwéphqnyaeﬂw@aann@) E-a]hethylampW]bdntamrdeo ][
TR22 4 b BRER R BTN Barkia Bhicner 3
f@Wﬁfﬁ)@/fmethﬂ)pW]éWJ}aﬁnoWWﬁﬂ?%%eﬁ%&?rﬁH@ (1)

descri bed in an to1l

pNa[?rfBé’edthihylppeaﬂd@bV&-@l-[@ ($@R)-2-aydtrong-@-[eryaroxy-3-

TR AR et PG R it Brd o B ¢ e
g%ﬁ{égg?ﬁ&ﬁam2qﬂ hydr@@tf?ur@dgf??%ﬁﬂgpﬁgeﬁyﬂlé%yl}amlno) -2-

eyl N B kB fueremsthyepnypthobhenzamide: of

9P (E- B RAuANBpRLRTN RIS 2T ER) BRRIS 02995 %y droxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyllbenzamide;
N-(2,5-dimethylbenzyl)-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide;
N-(3,4-Dichlorobenzyl)-3-{3-[2-({{(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}amino)-2-methylpropyl]phenyl}propanamide;
3-[2-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-2-
methylpropyl]-N-{2-[4-(trifluoromethoxy)phenyl]ethyl}benzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]-N-[2-(4-hydroxypheny!)-2-methylpropyl]benzamide;
3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-2-
methylpropyl]-N-[2-(4-hydroxy-3-methylphenyl)ethyl]benzamide;

N-[2-(4-hydroxy-2,3-dimethylphenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide;

N-[2-(4-hydroxy-2,5-dimethylphenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]benzamide;
N-(3,4-dichlorobenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyllphenyl}acetamide;
N-(3,5-dichlorobenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)-2-methylpropyl]phenyl}acetamide:
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caused by pat hophysi ol ogi c238i st ur bances, extrinsic
asthma caused by environnental factors, essenti al
ast hma of unknovvn or 5 inapparent cause, non-atopic

i R RSP Sy e ok oNR B DARinyhamino)-2-
qﬁémyﬂirbpylw&w m%;sﬁ d@ﬁ@@n aea aag?hm‘x

i nfecCtive asthma cause ungal ,

(-stfod Sel2-(E2R) hadroxyi{a- h?drotxwhgd&oewmmgymdmmthyl}
I NCJ n S ma Z | an Syndar o an

FinBe e RadR g i rE AN e RS A,
%%ﬁﬁ“gffﬂfyﬁ* g@[n h9afc9<5}f3: @gg}%hﬁc%thﬁ)pm]btr@!}éw& -2-
imethylarepl-N- a«mﬁowmapmum@e type,

L0 OB PR - DR et Btnetparinas >

fméfwrpr@pylﬁw-ﬁd@tm@mytmﬁarga)@w]s@rmﬁarﬁﬁbng of chronic

15 eOS|no i1ic pneunonia, chronic obstructive

@Ji%(’?d?)y mygga@é [dchwaoxy-Sethydraxyanethyliphenyiettiyhomiino)-2-

oF n%{ﬂ %@L l?@ﬁﬂ@ﬁi%@@%%){lw%% 85e: associ at ed

Gﬂ[@r-(a{(zFé)r-derd)gy 2- [4-ay@rros<ykﬂ (chydﬂfx@ﬂfe‘tﬁﬁ)pf%n@&éﬂ@l}émmo)-z
obs ructlon adult respiratory distress syndrone

W%WSW%VPBWXAM@PWPS@ZGMQ eactivity
{
by .%@E@Sﬁ%ﬁ@épw SRRty LI BVl o
lhydmxymethylphemylwbylemm@]@m&ihylpiapgﬁbeﬁtamlde_
ular. bronchitis that is
el v @wecafyf OXyrolp eIy iRy ey damino)-2-
L NI e W“%ES LIPSl erRmide: o pus
- tﬁa(:?nfltdlfh,norappelmyl)mnyi]-8+[§ +({( QRD-thydmus/ 248{mexyc3
2% cﬂphl ti odgfﬁ;h If bron hi t | | ocqccus or
YAIBRYps PR YRty faraingld e DAy BHde; s,
gzrgt@(zmtmhyard*m [4VR/&%Q§!30(%98%&yR€TMI)%?-%§]%9@é&ino)-2-
methylpropyl]-N-(2-quinolin-5-ylethyl)benzamide; and,
N-[3-(2-ethyl-2,3-dihydro-1-benzofuran-5-yl)propyl}-3-[2-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyljethyl}amino)-2-methylpropyllbenzamide.

16. A process for the preparation of a compound of formula (1) as described in
any one of claims 1 to 15 or a pharmaceutically acceptable salt or derived form
thereof comprising the step of coupling an acid of formula (2):

OH
H

(CH,), OH
1 2
oA e Ty

O
HO

with an amine of formula N(R®)-Q2-A (3),
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cylindric bronchiectasis, 3¥ccul ated bronchi ectasis,
fusiform bronchiectasis, capillary bronchiectasis,
cystic bronchiectasis, dry 5 bronchiectasis and
follicular bronchiectasis. 22. The use of a conpound
of formula (1) as described in any one of clains 1 to
15 or of a pharmaceutically acceptable salt, derived
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drug hafR? 2 agoni st ackivity. 23. _use of a
conmpound af_formula (1) as described\n 2 one of
clainms 1 to 15 or of ,a g pl | y accept abl e
salt;) 50 ¢/ Or-R50NPoSi ti on t or the

manuf act y.e—0Of a drug for the treatny fRSdi seases,
dLsoN y ¢ conditions sel ected omthe group as

described in ai m(3%,0r24. A net hod treat (@ht of a
mammal , i ncluding a human being, with a X32 agoni st

Wt 157 3 B b s LG Frgmpouncs o

| ForriMa @ of claims 1 to 15 or with a

phar maceutically acceptable salt, derived form or

conposi tion thereof. 25. A method according to claim

24 7whepharmacegitiselaenmpagitinnr gemposingatdeasban ieffective amount of a

S f t 0 ribed_in clai 1. 26,
ACoBbERg o R A% deR e ) SHE g siimg T to 15 or o
ClphhrRadelticallp asbéptable sift driesriRefbir tAedf. sel ect ed

from (a) 5-Lipoxygenase (5-LO inhibitors or

5-1i poxygenase activating protein (FLAP) antagonists,

(B8- e phermacdticah coqmasiiion ecepiding tacanwong of claims 1 to 15,

AR R UothSridihg L or kn&g?émhér&%ﬁgﬁ%ﬁy%&%ft%ﬁ% (e%ipients and/or

Hi st am ne Teceptor an
aatddigivessts, (d) ai- and a2-adrenoceptor agoni st
vasoconstrictor synpathom netic agents for

B Aesopeun S fermiln (T has Gedctthin.8ny ong gigaims 1 to 15 or a
izgghﬁhé&ilﬁicaﬂ GecEpiaBie SAEUaNRdRBRM dMEbRbbekisn tN&eof, for use
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as a medicament.

20. A compound of formula (1) as described in any one of claims 1 to 15 or a
pharmaceutically acceptable salt, derived form or composition thereof, for use
in the treatment of diseases, disorders, and conditions in which the B2 receptor

is involved.

21. A compound of formula (1) as described in any one of claims 1 to 15 or a
pharmaceutically acceptable salt, derived form or composition thereof, for use
in the treatment of diseases, disorders, and conditions selected from the group

consisting of :

e asthma of whatever type, etiology, or pathogenesis, in particular asthma

that is a member selected from the group consisting of atopic asthma,



(g) Theophylline, (h) Sodium cronoglycate, (i) COX
i nhi bitors both non-sel ective and sel ecti ve COX-1 or
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gl ucocorticosteroids, such2#s DAGR (di ssoci at ed

agoni sts of the corticoid receptor) (k) Monocl onal

anti bodi es active agai nst endogenous i nfl amatory

entities, ) Anti-tunpr necrosis factar . )
(anti -*FRIF'—‘-aEQ(B'g aBRHE.  AHPIQR e 3FBM D BRI ebfanghial; dgksmediated
I ncl Udb@tﬂm\é[—%(bréﬂta?g&ﬁ!ﬁﬁa? essdnfidl) akihiid)- fue aﬁp‘ﬁngz intrinsic
-receptor antagonists, (0) | nunosuppressive agents,

(p) | nbsthimeorcausedmbyr pathoghgisicipgiot dstabaiddd)s pxtrig)c asthma

hykinin NKI, NK2 and NK3 t t ists, . (r)
Ei a6 aCRUH Y] 8y CoRENLA) dqiaisns e oL SokBRL BF Unknown or
agoni Sinapparent | rgdude! Or Sid-atdpRX Nasthmd,Y) m#’(fb‘(j\sl) asthma,

that act on dopam ne receptors, e.g. D2 agonists, .
Mbdul agmpbysgmatossNEsthnmat lexarGise-ingucedKasthhiayi abergen induced

no tor f. cvtokine signalling.path S_such as
35 VBRI S R SRl e pRidt A 25 Eima. ootV asthma
i nhi bi taised( by Baasiial, tORbak aPrdiezddl 29F 8ftafSnfection, non-allergic
nucol ytics or anti-tussive, (y) Antibiotics, (z) HDAC
i nhi bi 8gthga, iedpient asthman svhaezydefanhaynsiremesand bBonchiolytis,

e chronic or acute bronchoconstriction, chronic bronchitis, small airways

obstruction, and emphysema,

e obstructive or inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
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, aduit
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is
associated with pulmonary hypertension,

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

e acute lung injury,
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e bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric ~ bronchiectasis,  sacculated  bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis.

22. The use of a compound of formula (1) as described in any one of claims 1
to 15 or of a pharmaceutically acceptable salt, derived form or composition

thereof, for the manufacture of a drug having a 32 agonist activity.

23. The use of a compound of formula (1) as described in any one of claims 1
to 15 or of a pharmaceutically acceptable salt, solvate or composition thereof,
for the manufacture of a drug for the treatment of diseases, disorders, and

conditions selected from the group as described in claim 21.

24. A method of treatment of a mammal, including a human being, with a 2
agonist including treating said mammal with an effective amount of a compound
of formula (1) as described in any one of claims 1 to 15 or with a

pharmaceutically acceptable salt, derived form or composition thereof.

25. A method according to claim 24 where the disease, disorder or condition is
selected from the group as described in claim 21.

26. A combination of a compound according to any one of claims 1 to 15 with a
therapeutic agent selected from:
(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein
(FLAP) antagonists,
(b) Leukotriene antagonists (LTRAs) including antagonists of LTB,4, LTC,,
LTDs4, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) a4- and oar-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, such as DAGR (dissociated
agonists of the corticoid receptor)

(k) Monoclonal antibodies active against endogenous inflammatory entities,

() 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 metalloproteases (MMPs),

(q) Tachykinin NK1, NK; and NKj receptor antagonists,

(r) Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists, -

(V) Modulators of the NFkf3 pathway, e.g. IKK inhibitors,

(w)modulators of cytokine signalling pathways such as p38 MAP kinase,
syk kinase or JAK kinase inhibitor,

(x) Agents that can be classed as mucolytics or anti-tussive,

(y) Antibiotics,

(z) HDAC inhibitors, and,

(aa) P13 kinase inhibitors.



