WO 20051080313 PCT/ | B20051000086 1 SULFONAM DE DERI VATI VES FOR THE
TREATMENT OF DI SEASES This invention relates to (32 agonists of general
formula: OHH HO NHSQ2CH3 O in which Rl, R2, n and Q have the neanings

i ndi cated below, 5 and to processes for the preparation of, conpositions
cont ai ni n uses of such derivatives. Adrenoce&t.,g}g nbers of
t he Iargeﬂrghg%g{sgbﬁ% coupl ed receptor; super-famly. The a ?Og%g@g%?or
subfam|ly is itself divided into the a and (3 subfamlies with the (3
sub-fam |y being conposed of at |east 3 receptor sub 10 types: (31, 02 and
(33. These receptors exhibit differential expression patterns in tissues of
various systens and organs of manmals. (32 adrenergic (2) receptors are

mai nly ex n I . chial, uterine
or intestm! E ié&c& E Ebi rs are mainly

expressed in fat tissues (therefore p3 agonists could 15 potentially be
useful in the TrigahvEitionebiatResi fYaghMisidionbeheal fowall)1 adrenergic
receptors are mainly expressed in cardiac tissues (therefore (31 agonists
are mainly used as cardiac stinmulants). The pat hophysi ol ogy and treatnents
of airway diseases h&¥@ begn extensively reviewed in the literature (for

ref erence see Ba P.JN Chest , 0 1997, 111:2, pp 173-26S and Bryan,

S.A et al, N Opi 0N o | e gati onal drugs, 2000, 9:1, pp25-42) and
therefore onl @ Ary @ F{@lyded he t81Provi de sone -
backgr ound, i pf ion. WOR2008108Q3%43 PCTI EDWOB 72

A ucocortitosterjoids, anti-I|eukotrienes, theophyllline, cronones, anti-

chol i nergi cs anngoaig;qmsi sts constitute drug cl aékes that are currentl y used
to

in which R', R?, n and Q" have the meanings indicated below,

5 andto processes for the preparation of, compositions containing and the uses
of such derivatives.

‘Adrenoceptors are members of the large G-protein coupled receptor
éuper—family. The adrenoceptor subfamily is itself divided into the a and §
subfamilies with the B sub-family being composed of at least 3 receptor sub-

10 types: B1, p2 and B3. These receptors exhibit differential expression patterns in
tissues of various systems and organs of mammals. P2 adrenergic ($2)
receptors are mainly expressed in smooth .muscle celis (e.g. vascular,
bronchial, uterine or intestinal smooth muscles), whereas $3 adrenergic
receptors are mainly expressed in fat tissues (therefore B3 agonisis could

15 potentially be useful in the treatment of obesity and diabetes) and B1
adrenergic receptors are mainly expressed in cardiac tissues (thercfore p1

agonists are mainly used as cardiac stimulants).

The pathophysiology and treatments of airway diseases have been
extensively reviewed in the literature (for reference see Barnes, P.J. Chest,
20 1997, 111:2, pp 175-26S 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.



treat allergic and non-allergic airways diseases such as asthma and chronic
obstructive airways di sease (COPD). Treatnent guidelines for these di seases
5 include both short and | ong acting inhaled (32 agoni sts. Short acting,
rapi d onset p2 agonists are used for "rescue" bronchodil ati on, whereas,

| ong-acting forns rovide sustained relief and are used L Nt enance
the?apy.‘ﬁgaﬂéﬂﬁﬁFﬂgtion i s medi ated, via agoni sm of tﬁgT%gﬁﬁﬁﬁgﬁSCeptor
expressed on airway snooth nuscle cells, which results in relaxation and 10
hence bronchodil ati on, Thus, as functional antagonists, (32 agonists can
prevent and reverse the effects of all bronchoconstrictor substances,

including |eukotriene D4 (LTD4), acetylcholine, bradykinin, prostaglandins,
hi st ani ne and CBIK@EPRIEPSisEidRe aatideukpiiansse pihepahylline,s srameres, antitri but ed

in the ai ' Ry C ' I at play a
role in aéﬁ@}{—rr'ae.@é%ﬁ ﬁggjﬁeég%%,co?% ﬁtﬁg&b e%a%e%gha ‘téépﬁeglé@érbtgﬁ%%%n%ogts may
st abi | i zetrems tallergld and Tod-allepgic ditvays difedses sigheas eastimrancbioaist ri ct or
subst ances, may ,be ho

how p2  agonis | ock, the bronchoconstriction induced by
al | er gens OPEXEHYE WRYS Wispese @énguﬂFﬁKF‘ﬁ‘ﬁr%{'g‘ﬁE‘%ngﬁiﬂéﬁ%? PSRRI

chol i ney gk RRMEAER 1SS Wlp i L6 I t in
reduced c @II ner%ﬁgﬁggﬁ@bﬁggﬁ@%lggﬁ%! %9@#@%@#\\@%@%’??@% D’?‘ %g{ he

ai rvays, BR dpmists see beed festrabiues rondhoaliativh, witbreasdepyectingfenal so
expressed in other organs and tissues and thus p2 agonists, such as those
descri bed PFW‘@%@%?'@@gﬁ?l'qfﬁ@Qrﬁfﬁé‘ﬁ?d AyAHRPBAaNGHINAIARY.i on in the treat ment
of other diseases such as, but not limted to those of the nervous system

premat ure | abogodhRARRion’ s NRRfatdd! bil! BgoiEhY SFSHR. g2 SadiBhbadpie! o'y and

allergic skin diseases, psoriasis, pro rative skin seases, ' gl aucoma
and i n comedpreasesd arhaireayhemeoths nuscled eells, agkich nrasalie rin nglayation iand aci dity,

particularly in gastri.c and _peptic ylceratjon, However  nunmerous p2 agonists
bre 1i1H 1 68"e6 pROFROMEIORSTUS: 1#eifinolonal Hitagavie % mA s
si de-ef f e??é\ze‘?ﬁ ah8 r}g@é(rge'tﬂé otieeistin i %Heﬁéﬁo‘?agﬁl&@orr@éﬁ'té’mce@in’éﬁﬂ'i ed
t hrough action at p2 adrenoreceptors expressed outside the alrways WO
200510803 1eukeieneH24 (5T D) eBstyicholime dradykinierprostagharidjes hktaminesdm t at i ons,
restl essn%%%%fhemgrgé%u%et&e rre?celp%org are so widely distributed in the airway, 2

agonists may also affect other fypes of cells that piay a role in asthma. For
15 example, it has been reported that 2 agonists may stabilize mast cells. The

inhibition of the release of bronchoconstrictor substances may be how B2

agonists block the bronchoconstriction induced by allergens, exercise and cold

air. Furthermore, B2 agonists inhibit cholinergic neurotransmission in the human

airway, which can result in reduced cholinergic-reflex bronchoconstriction.

20 In addition to the airways, it has aiso been established fhat B2
adrenoceptors are also expressed in other organs and tissues and thus 82
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,

25 inflammatory and allergic skin diseases, psoriasis, proliferative skin diseases,
glaucoma and in conditions where there is an advantage in Iowéring gastric
acidity, particularly in gastric and peptic ulceration,

However, numerous B2 agonists are limited in their use due to their low
selectivity or adverse side-effects driven by high systeric exposure and mainly

30 mediated through action at p2 adrenoreceptors expressed outside the airways



need for inproved agents in this class. Accordingly, there is still a need
for novel 432 agonists that would have an appropriate pharnacol ogi cal
profile, for exanple in terns of potency, 5 pharnacokinetics or duration of
action. In this context, the present invention relates to novel 432

agoni sts. _Various Sul fonam de derivatives have al ready been discl osed. For

exanpl e, WOFIGIEPAY di scl oses conpounds active as 43s PAJBRIOB0008%| ect i ve

over 432, of formula : OH JAN R3 (?—Qi)mRZ 1/ SAY R10 (On (1) wherein m
may be 2, RL may be H, OH or NRsSO2R5 (R5 being Hor Cl1-C6 alkyl), Z nmay be
a bond, R2 may be Hor Cl1-C6 alkyl, R may be Cl-C6 alkyl, B nmay be phenyl,

Yis Cl- | kyl _an e phenyl.. WO02100062 i.scl pses, sel ective 03
agoni st SCEGBP%%I ré‘rﬂ?‘gg:é"@ﬂxﬁér @?E’E}%‘O?ﬁayreﬁ e"?ﬁ‘i’@ﬁé‘ d@%@%"‘? 3'5‘%"8 i &n hydr oxy
and al kylsedfronpipovéatbagents ks flasg bond, R2 may be hydrogen, R3 is

hydr ogen or hydr oxyal ky?, X2 may be CH2, X3 is a bond, O or NHand R4 is
cyclic group. WO 20051080313 PCT/ 020051000086 4 O her sul fonam de
derivatives aféecardinglyitberedsstll pregddorneval§2 agonids thajavauld Bavihay are nore

val 10 ‘ _ e
Ry b ereseie "R irecolggal Al Jor, ofiimgll) 52t ol ARGy, ° e
H al ky! pHRBmeregkietics, oRBuratiay dfeadlion) NRRGs outiext] theRprevedt Riventioy

refates to novel B2 agonists.

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

over B2, of formula :

7 N
(Rom E\QS»{@_ y
A ()

wherein m may be 2, Ry may Be H, OH or NRsSO;Rs (Rs being H or C-Cg
alkyl), Z may be a bond, Rz may be H or C4-C; alkyl, R4 may be C4-C; alkyl, B
may be phenyl, Y is C4-C; alkyl and A may be phenyl.

10

WO002/000622 discloses selective B3 agonists of formula :

15

wherein R' may be phenyl substituted with hydroxy and alkyisulfonylamino, X
may be a bond, R? may be hydrogen, R® is hydrogen or hydroxyalkyl, Xz may
be CHy, Xa is a bond, O or NH and R* is cyclic group.



be H or |lower al kyl. However, none of the above sul fonam de derivatives have
shown a 02 agonist activity and a pharnmacol ogical profile allowng themto
be used as 10 efficient drugs in the treatnment of the p2-nedi ated di seases
and/or conditions, in particular allergic and non-allergic airways di seases
or other NQWIYWIWuch as those previously cited. ThePCTImR205100086 €| at es t o
t he conpounds of general formula (1)4 OHH N RL RZ (CH)" 'Q (1) HO
NHSQ2CH3 O 15 wherein the (CH2)"-C(=O Q group is in the nmeta or para
position, R and R2 are independently selected fromH and C1-C4 alkyl, nis
O, 1L or 2 and Q is a group selected from WD 20051080313
PCT11112005/000086 5 R3 RBRARR R4 ~ (CH2)pRR* N1/ R iIiNR5 and
a group *-NRB-Q@-A, wherein pis 1or 2, @ is a Cl-C4 alkylene optionally

substituted W'@fhe%u!ﬁ%aﬂnﬁde“ﬂéﬁvaﬁ&e&%r@biﬁﬁ' dl§6l6|s<=ﬁ'l InSUBYI7 %‘3830% gnal l'y
substituted with OH C3-C7 cycloal kyl optionally substituted w h OH or a

group R3 @pnists TRey are more specifically of formula :

OH » RS
A

N7< @Rs.
R R3 R4

R? -
NHSO,R!

5 wherein R' may be CHy, R may be OH, R® may be H, R® may be H or aikyl, R*
may be H, alkyl, R® may be H, R¥ may be C(O)NR®R® wherein R® and R® may
be H or lower alkyl.

However, none of the above sulfonamide derivatives have shown a B2
agonist activity and a pharmacological profile allowing them to be used as
10 efficient drugs in the treatment of the p2-mediated diseases and/or conditions,
in particular allergic and non-allergic airways diseases or other diseases such
as those previously cited.

The invention refates ta the compounds of general formula (1):

15 wherein the (CH2)-C(=0)Q" group is in the meta or para position, R and R?

NHSO,CH,

are independently selected from H and C4-C4 alkyl, nis 0, 1 or 2 and Qlisa

group selected from:



Cl>R4 5 R5 or R7 R6 wherein R3, R4, R5, R6 and R7 are the sane or different
and are selected from H, Cl1-C4 alkyl, ORS, SRS, halo, CN, Cl1=3, OCF3,
COORS, SO 2NRO9R10, CONR9R10, NROR10, NHCORI O and phenyl optionally
substituted with | to 3 groups selected fromORS, halo and C1-C4 al kyl; 10
wher ei n RY&805i 8BS 1are the sane or different and are sdi(GaBa@5PM0686 H or Cl- C4
al kyl and the * represent the attachfrent point to the carbonyl group:
wherein the group QL i§ substituted at | east with one hydroxy group; or, if
appropriate, their pharnaceutically acceptable salts and/or isoners,
tautomers, solvates or isotopic variatigns thereof, 15 The conpounds of
formula (1) areR@goni gis of the P2 rece%tors, that are particularly useful
for the treatnent of /R2-nedi atred di seages angl/ or conditions, by show ng
excel I ent potency)=—Q particuljar vy sNi stered via the inhalation

route. WO E 6 in the here above general fornula
(1), d-c4'al? ote strai ght-chain or branched
group contai Ry ng/1, ¥, 3 or 4 carbon atjons. R°Thi s al so applies if they carry
substituem€ or occurfds substituents @ other radicals, for exanple in

O (G -04)alkyl radicals, S-(C -C4)alkyl radicals etc... . 5 Exanples of
suitable (C -C4)ai kyl radicals are nethyl, ethyl, n-propyl, iso-propyl,
n-butyl, ambabgroyp -NREOBUL wihersinng isbliby 2, Q%.is Bx@muleskyiéns opticiilg

C, -C4)al koxy. radical e net hoxy, ethoxy,. n-propyl o o- propyl oxy,
L butyl oxsubsuse Ry BITer batcuialia) SRRk IdHRcHLAR OBy SU0STRHSY s o
cycl oal ky i € ; -y 10 cyci ohexyl and
czcl ohep%/\blﬂl.] %’§3$§%ﬁ&- 3@%@%’?@%@%&?3 vé'ﬁ%?%ﬂ?ﬁ?é?“\ﬂ th CRy Fi nal I>/y,

hal o denotes a hal ogen atom sel ected fromthe group consisting of fluoro,
chioro, bromo and iodo in partRkul arRfl uoro or chioro. In the follow ng, the

free bond on the pherkygl group sych as in the structure bel ow,
%E ( ig_R:;
5 RS

RS
]
o R R

wherein R, R*, R%, R® and R are the same or different and are selected from -
H, C-Cs4 alkyl, OR®, SR halo, CN, CFs; OCF;, COOR®, SO,NR’R",
CONR'R', NR°R", NHCOR™ and pheny! optionally substituted with 1 to 3
groups selected from OR®, halo and C¢-C, alkyt;

10 wherein R® and R" are the same or different and are selected from H or C-C,4
alkyl and the * represent the attachment point to the carbonyi group;

wherein the group Q' is substituted at least with one hydroxy group;

or, if appropriate, their pharmaceutically acceptable salts andfor isomers,
tautomers, solvates or isotopic variations thereof.

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

route.



15 means that the phenyl can be substituted in the neta or para position.
The conpounds of the formula (1) OHH N (CH)r, QL (~) HRL RZ O NHSG2Me
0 WO 20051080313 PCT11B2005/000086 7 can be prepared using conventional
procedures such as by the following illustrative nethods in which Rl, R2,
Q, and nVRPHBIHBevi ously defined for the conpoundsP@HIB2eNs/0bsUl a (1)

unl ess ot herwi se stated. The anmi de dérivatives of the fornula (1) may be
prepared by coupling an 5 acid of fornmula (2) or a salt thereof. OHH \ N
\' (2) /(~w)n! JTaHHO'~ R R2 ~|1k( O NHSO2Me with an am ne of formul a
NHRe- @-A (3), R3 R3R4R3Ra[?>‘ R5HHNR6)§3') or Rs(3 . The
coupling is g@héﬁ‘%lheye ERPYS £8N6 f?‘?ﬁm&ﬁ @xcesSsAlkd and GnriGealkdend acid 10

rlefgp;?;rédﬁ\ﬁb %?n %tnrggmven% ;.Qg%'rar%%'d@@p 88R13niAG 192, 3 or 4 carbon atoms.
This also applies if they carry substituents or occur as substituents of other

radicals, for example in O-(C+-Cyalkyl radicals, S-(C+-Cs)alkyl radicals etc... .

5 Examples of suitable (C4-C4)alkyi radicals are methyl, ethyl, n-propyl, iso-propwl,
n-butyl, iso-butyl, sec-buiyl, fert-butyl.... Examples of suitable (C-C4)alkoxy

radicals are methoxy, sthoxy, n-propyloxy, iso-propyloxy, n-butyloxy, iso-butyloxy,

sec-butyloxy and fert-butyloxy...

The Cs-C; cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl,
10 cyclohexyl and cycloheptyl. Prefered C3-Cy cycloalkyl are substituted with OH.

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

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

G

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

156

The compounds of the formula (1)

/@A/Rm(CHZ)H Qt (1)

NHSO,Me



et hyl carbodi i m de hydrochloride or N, N -dicycl ohexyl carbodii m de),
optionally in the presence of a catalyst (e.g, 1-hydroxybenzotriazole
hydrate or 1-hydroxy-7- azabenzotriazole), and optionally in the presence of
a tertiary am ne base (e.g. N-nethyl norphoiine, triethylam ne or

di i sopr opYPSMHPE®AF ne) . The reaction may 15 be undert 2CETB20S/B00836i t abl e

sol vent such as pyridine, dinethylfofmam de, tetrahydrofuran,

di et hyl sul f oxi de, di chl oronet hane or ethyl acetate, and at tenperature
conpri sed between 10C and 40C (roomtenperature) for a period of 1-24
hours. Said amne (3), (3") or (3") is either conmmercially avail able or may
be 20 ps@lpab&ecprggar@dnwngumfmenhemaioa@caémnesmm %obvﬁbeomowmg led in the

art (e.g ?tﬂ‘éc n, pal kyl ati o at ed

coupl i ngf"u%{rro ecﬁegﬁy Sqﬁepr od %c‘tﬁzdndfétg ?r %@!}H‘?@p ?)f Pﬁ-ge{ | abl e

mat eri al coMﬂoﬁﬂ@édaDt&@S@ﬁnlﬁl@ﬁ)l@ﬂQ%@%ﬂﬂaé stfledhe acid of for rrul a (2) may be
pr epar ed fromhhe correspondi ng,ester of formula (4) ;. OHN ~

(CH2) n10Ra s gorValleR A8 A ErBYIR €0 THAY B Brepelas by afewamgrq;t ecting
group,s p%@lﬁ%fff&lrﬁ{uié (aracﬁélf"ih‘é\‘éofgr oup, 5 which includes, but is not
limted to, de accordlngto any net hod well-knowntothe one
skilled in the art ®d pare an acid froman ester, without nodifying the
rest of the nol ecul : exarrpl e, the ester may be 2%/ rolysed by treatnent
wi t h aqueous & gdrogen chl ori de, aSSI um hydr oxi de,

sodi um hydr o3 y CHabit | 1y |n the presence of 10 a
sol vent ﬁ)_i) pe of soIPz/IeRZS e4" water |l propionitrile, 1,4-dioxan,
tetrahyd Qura /water), at a tenperature c ri sed between 20C and 100C,

fora period of |\n.-|3©2M@ hour s.

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

R3 R* ~
<CH\Z),, RS N

R5
HN

RY (3 0r R® (3.

The coupling is generally carried ouf in an excess of said amine as an acid

10 receptor, with a conventional coupling agent (e.9. 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochloride or N, N'-dicyclohexylcarbodiimide), optionally in

the presence of a catalyst (e.g. 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-

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

N-methylmorpholine, triethylamine or diisopropylethylamine). The reaction may

15 be undertaken in a suitable solvent such as pyridine, dimethylformamide,

tetrahydrofuran, dimethylsuifoxide, dichloromethane or ethyl acetate, and at

temperature comprised between 10°C and 40°C (room femperature) for a
period of 1-24 hours.

Said amine (3), (3') or (3") is either commercially available or may be

20 prepared by conventional methods well known to the one skilled in the art (e.g.

reduction, oxidation, alkylation, transition metal-mediated coupling, protection,

deprotection etc...) from commercially available material.



The ester of fornula (4) nay be prepared by reaction of an anine of fornula
(5 : HN\ (5 ,1R(CH2)nORa R1L R2 ~ 15 O wherein Ra and n are as
previously defined, with a bromde of formula (6) : OH\ Br HO (6)

NHSO2Me WD 2005/ 080313 PCT/ 1B20051000086 9 In a typical procedure, the :
amne of fornula (5) is reacted wwth a bromde of fornula (6) optionally in

t he preseﬁ’&‘éz‘B‘Pm%{]gé}ol vent of nixture of solvents (e.g. %M?%@P&gul phoxi de,
tol uene, N, N-dinethyiformam de, propﬁi anitrile, acetonitrile), optionally

in the presence of a suitable base (e.g. triethylamne, 5
di | sopropyl et hyl am ne, potassi um carbonate, potassi um hydrogen carbonate) at

a tenperature conprised between 80C and 1200C, for 12 to 48 hours.. The
bromi de of forth# acig of ferayiae2) rpasébamé@%&grpmm??foeﬁﬁ’e"a@ﬂrﬁ?ge’o‘?f VO

02106258 {Oﬁlﬁ IB@.exarrpl e 14a). Alternatively, the ester of forrmula (4)
where n= 'y’ab prepared from 10 the brom de of fornmula (7) : OHHBr 7
HOR RZ () NHSO2Me In a typical procedure the bromde (7) is treated with
a suitable palladi ugH catal yst (e.g.

{1,1' - bi s(di phenyl p oph%o)ferro ene] di chi oro pal | adiggm(11)) under an

at nosphere of noxide RaOH as sol vent { .g. MeOH, EtOH)

) *° ORa
R' R ZHT
@]

HO

NHSO,Me

wherein Ra is a suitable acid protecting group, preferably a (C4-C4)alkyl group,
5 which includes, but is not limited to, methyl and ethyl, according to any method
well-known to the one skilled in the art o prepare an acid from an ester, without
~ modifying the rest of the moleculs. For ekample, the ester may be hydrolysed
by treatment with aqueous acid or base (e.g. hydrogeﬁ chloride, potassium
hydroxide, sodium hydroxide or lithium hydroxide), optionally in the presence of
10 a solvent or mixiure of solvents (e.g. water, propionitrile, 1,4-dioxan,
tetrahydrofuranfwater), 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) :
HZN% (5)
(CHy) _ORa
R Re T
15 o

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

OH
Br
(G
HO )
NHSO,Me



15 at elevated tenperature (100C) and pressure (up to 100psi) to give the
ester of formula (4). The amne of forrmula (5), where R is Me and R2 is H,
may be prepared as either the (R) or (S) enantionmer fromthe corresponding
protected amne of formula (8 : Re Rb. (8 RL R/ (CH)n-OrRa 20 0 WO
20051080313 _PCTI | B20051000086 10 wherein Ra and n are as Pr evi ousl y defined
and Rb and ‘ﬂ?%’@@?‘&%nt any suitable substituents so tBATRRAHMRES s o
chiral am ne (for exanple, Rb may be %ydrogen and Rc may be

a- met hyl benzyl), provided that the bonds between N and Rb and N and Re can
be easily cleaved to give the free amne of formula 5 (5) using standard

nmet hodol ogy for avi nitro pr.at ec ps Cc S thos found in
t he text book T %@i%% @5‘?3@%‘5\%“ %kﬁf@“ﬁ%%’ 5‘?{1}‘33 cp\gg}ﬁ

Wl ey- | nt e ¢hiftfife Eﬂltgzltibﬁéﬂ}l iﬁrthebs?@sbncahﬁ aaéawwqfr nﬁlsatruwbﬁs:ﬂ@éntm be
prepared as a sing iastereoner by reaction of an am ne of for mJI a HNRbRc

with a ket eireeihyl fcﬁulnhcmc(eg) toligneg 9) N, 0 Naimpithyipemamiieo vhrepioniriRa, Rb, Re

ketone of 25PRILeQogParERl yhae arsdobr SRRbRRRsHE oo dEUNEBRtL T o |
i nt er neds atdiisaropettyldnink Updtassiemusebotste apstaksiak ?dr@gl@n:cmoﬁgt@mm (e.o.
sodi um cyanoborohydride of fornmula 15 NaCNBH3 or so

tri acet oxy oleBpiRilERCoONprghbetyera COAC)BH) 2Lk farid toy48 hourshe presence of

a drying agent (e.g. nolecular sieves, magnesiumsulfate) and optionally in

the presence of 18 6hieat Rlhdle 6F niby HEBHyr8 dohibhb i tinofigh e

formula (8) as a mX reac s generall
WO 02/06258 (pg. 38, example 1 4a).

Alternatively, the ester of formula (4) where n=1 may be prepared from
10 the bromide of formula (7) :

OH o
N
%Br
1
HO Rl Re

NHSO,Me

In a typical procedure the bromide (7) is treated with a suitable palladium
catalyst {e.g. [1,1-bis(diphenylphophino)ferrocene]dichioro palladium(ii)) under
an atmosphere of carbon monoxide using RaOMl as solvent (e.g. MeOH, EIOH)

15  at elevated temperature (100°C) and pressure {up to 100psi) fo give the ester
of formula {4).

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

N ®
b
) Rm(%’“\[(%

20 O

formula (8) :



done in a solvent such as tetrahydrofuran or dichioronmethane at a
tenperature 20 conprised between 20C and 80C for 3 to 72 hours. The
resulting product is then converted to the hydrochloride salt and
selective%y crystallised froma suitable solvent or m xture of solvents

(e.g. isoPfb%HEP313et hanol, methanol, diisopropyl et HecT/Bodioomepr opy!

et her/ methanol) to give (8) as a sinfl e diastereoner. 25 The ketone of
formula (9) where n=1 may be prepared by palladium nediated ¢oupling of an
aryl halide of fornmula (10): W) 20051080313 PCT/132005/000086 11 Hal \ CRa
(10) O wherein Ra is as previously defined and Hal represents an hal ogen
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the corresponding. acid of fornula (11): OH (10 i ~ 11 O 15
wher ei n Pt ﬁ%‘sa%‘-ﬁ@‘gﬁ%‘\sﬁeﬂ%@ FHQ@EH%QEC%AH-W to any nethod well-known to
the one skilled in the art to prepare an ester froman acid, w thout

modi fyi ng t hernd @dfin®of FoitnuRSCMbS be prepared as a single diastereomer by

reaction of an amine of formula HNRbRc with a ketone of formula (9):

H,C | )
m(CHz)nTORa

10 0
wherein Ra, Rb, Rec and n are as previously defined.

in a typical procedure, the reaction of the kefone of formula (9) with the

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

reduced by a suitable reducing agent (e.g. sodium cyanoborohydride of formula

15 NaCNBHz 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

amine of formula (8) as a mixiure of diastereomers. The reaction is generally

done in a solvent such as tetrahydrofuran or dichloromethane at a temperature

20 comprised between 20°C and 80°C for 3 to 72 hours. The resulting product is

then converted to the hydrochlorfde salt and selectively crystallised from a

suitable solvent or mixture of solvenis (e.g. isopropanol, ethanol, methanal,

diisopropyl ether or diisopropyl ether/methanol) to give (8) as a single
diastereomer.

25 The ketone of formula (8) where n=1 may be prepared by palladium
mediatied coupling of an aryl halide of formula (10):



I'n a typical procedure, the acid of formula (11) is reacted with an

al coholic solvent of formula RaOH, wherein Ra is as previously defined, in
the 20 presence of an acid such as hydrogen chloride at a tenperature
bet ween 10C and 40C (roomtenperature) for 8 to 16 hours. The acid of
formula (11) is a commercial product. WO 20051080313 PCT/ 1B20051000086 12
The am ne (5, where R, = R2 = al kyl, may be accordi ng
to the fol ﬁg(\/)\nfzng sglflaema: Scheme I O OO0 HO If i %&ﬁ&%{’?@p@?n H R
R2 (12) (13) 0 H2N' z (CHA ORa R2 (5) 5 wherein Rf R2 and Ra are as
previously defined. In a typical procedure, the ester of formula (12) is
reacted wwth an "activated" al kyl (organonetallic alkyl such as R2ZMyBr,
R2wgCa or R2L1) to give rﬁ,- corresponding tertiary al cohol of formula (13)
usi ng the met hod descri bed do.afdwe. Said tertiary al cohol of formula (13)
is then treated with an al kyl 0ga acel %ltrile,
chl oroacetonitrile) in the presene#& of {an acid (e. g. sul phuric acid, acetic
acid) to give a protected internediatecgphich is in turn cleaved using
standard met hodol ogy for cleaving nitrogen protecting group such as those 15
mentioned in textbooks. The resulting am noacid is then esterified using the
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. '

5 in a typical procedure, the aryl halide of formula (10) is reacted with a tin
enolate generated in-sifu by treatment of isoprenyl acetate with tri-n-butyltin
methoxide of formula BuzSnOMe in the presence of a suitable palladium
catalyst (palladium acetate/ tri-ortho-tolylphosphine of formula Pd(OAc)/P(o-
Tol)s) in a non-polar solvent (e.g. toluene, benzene, hexane). Preferably, the

10 reaction is carried out at a temperature comprised between 80°C and 110°C for
6 fo 16 hours,

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

Hal
@——\WOH (10)

O

15 wherein Hal is as previously defined, according to any method well-known 1o
the one skilled in the art to prepare an ester from an acid, without modifying the
rest of the molecule.

fn a typical procedure, the acid of formula (11) is reacted with an

alcoholic solvent of formula RaOH, wherein Ra is as previously defined, in the

20 presence of an acid such as hydrogen chloride at a temperature between 10°C
and 40°C (room temperature) for 8 to 16 hours.

The acid of formula (11) is a commercial product.



met hod described herein to give the amne of fornmula (5). Alternatively, the
am ne of fornmula (5), where RL = R2 = C1-C4 al kyl and n=0, may be prepared
according to the foll owi ng schenme: 20 Schenme 2 WD 20051080313

PCTI M20051000086 13 Rao HO Br Br Rl R2 (14) (15 HZNHZNii O RLRZ I /
Br Rl Rz MR20YBEI3 (5) wherein Rl, R2 and Ra are as prESHIBYYFAHOEYS i ned. In a
typi cal procedure, the ester of formla (14) is reacted with an "activated"
al kyl (organonetal lic al kyl such as RRMgBr, R2RMyCl or R2Li) to give 5 the
corresponding tertiary al cohol of forrmula (15) using the nmethod descri bed
above. Said tertiary alcohol of formula (15) is then treated with an al kyl
nitrile (e.g.Thacemis of fomulaBdr wheest &hi triRd &) alkyt, thay free pepasedf an aci d
(e.g. sul i i i jd) to give a protected internedi ate which
isin tu_ra%ggﬁdé@/tggﬁhg?lwgﬁﬁ@g@%éard met hodol ogy for cleaving nitrogen
protecting group such as those nentioned in textbooks to give the brono
amne (16). The resulting brono a®chenicl$) is treated with a suitable

pal | adium catal yst (e.g.

[ 1, 1' - bi s(di phenyi phophi no)ferrocene] di chl oropal | adiun(11)) under an

at nosphere of carbon nmonoxi dg using RaOH asysol v .0. MeOf, EtOH) 15 at

el evat ed k&b 3 (100C) @nd pressure (100pxs1) *Ilg E_gr of
formula (5). (dpf) @fu]a*t@j—vmerem— ; E?e”- ar e y
reduction of @n e of "fornula (17) :

(12) (13)

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

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

10 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

15 mentioned in textbooks. The resulting amincacid is then esterified using the
method described herein to give the amine of formula (5).

Alternatively, the amine of formula (5), where R' = R? = C-C, alkyl and
n=0, may be prepared according o the following scheme:

20 . Scheme 2



H3C O | i (17) O / ORa WO 2005/080313 PCTI | B2005/ 000086 14 In a typical
procedure, a solution of the olefin of formula (17) in a suitable solvent
(e.g. nmethanol, ethanol, ethyl acetate) is treated with a palladium

catal yst (e.g. 10% pal | adl um on charcoal) and stirred under an atnosphere of
hydr ogen, Wmﬂ@mmw at el evated pressure (e.g. 60 psi)BCTAB2M06NYessAt UT €
between 5 roomtenperature and 60C f&r 8-24 hours. The al kene of fornula
(17) may be prepared by a palladiumnediated coupling of an activated
olefin with an aryl halide of formula (18): H3C Hai (1$) O/ 10 In a

typi cal procedure, the aryl halide (18) is coupled wwth a vinyl ester (e.qg.

nmet hyl aciRalhs e presence. of a Bkt abte pall adium catal yst (e.g.
tetrakis(trip Dhigne) pal L adiym(0) o ) gEPPh3)4 pal | adi um
acetate/tri- phosphi ne of fornmuka Rel( QAc)2l

(di phenyl phosphi no) f &frocenyl palladi umchloride of fornula dppfPdC 2) in a
15 suti abl e sol vent {‘@ g. acetonitrile, N, Ndi memfy]l formam de, tol uene),
optionally in the E) sence of a base such as triethylamne at a tenperature
bet ween 40C and 110C for 8 to 24 hours. The ketone of fornula (18) is a
commerci al product. The amine of fornula (5), V\/nere R and R2 are both H,

may be pregpﬁed Oacordlngtothefollow enp;._Schgne 3 WO
2005108031 00086 15 O
Br —_— ] R2
ORa

(16) (5)

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®MgC! or RALi) to give

5 the corresponding tertiary alcohol of formula (15) using the method described
above, |

Said tertiary alcohol of formula (15) is then treated with an alky! nitrile
(e.g. acetonitrile, chloroacetontiirile) in the presence of an acid {e.g. sulphuric
acid, acetic acid) to give a protected intermediate which is in turn cleaved using
10 standard methodology for cleaving nitrogen protecting group such as those
mentioned in texthooks to give the bromo amine (16).

The resulting bromo amine {18} is treated with a suitable palladium
catalyst (e.g. [1,1-bis(diphenylphophino)ferrocene]dichloropaliadium(li)) under
an atmosphere of carbon monoxide using RaOH as solvent (e.g. MeOH, EtOH)

15 at elevated temperature (100°C) and pressure (100psi) to give the ester of
formula (5).

The ketone of formula (9) where n=2 may be prepared by reduction of an
alkene of formula (17) :

H.C O
(17)
Wma



0 HOO (CH2)" ORa! (CHO ORa .41 (19) (20) O H21V 1-zz (CH2 ORa wherein
Rl, R2 and Ra are as previously defined. In a typical, procedure, the acid
of formula (19) is preferentially reduced 5 to the correspondi ng al cohol
(20) in the presence of the ester. This may be performed by formation of

t he acyl i WORA0WI8B318r mi xed anhydri de and subsequent rrdiuBRissmosesst h sodi um
borohydri de or another suitable reducdng agent. Said primary al cohol of
formula (20) is then converted into a leaving 10 group such as nesyl ate,
tosyl ate, brom de or iodide and displaced with appropriate am ne

nucl eophil e. The preferred nucl eophile is azide ion which can then be

reduced to thelpaitymiecal ppodatiiey,i Bsdiviisrogbthatolefin @frformma@epw Pogitgdie ne.
Al ternative nucl eophiles could include amon ai kyl am nes such as

benzyl ani feNgRt éﬁi%l@ﬁﬁh@@%n@@ﬂ@s@i@ﬂn@c‘ﬂa@ v"ég’ée@ﬁedt Wéh a goafiafim gr oup to
f h t iAo | t 1
By e XC

conmpound dfydrdgenpropiioryat Iélei’daté\l fress@deXy 60HBINdB@hpemtfrz Hetvéen
20051080313 P 1182 0510{}{@8 6,16 where X is H K Na, Li and potentially an
or gani csarfpﬂ'@ BAPEIPHITCH etog8-24B94rs. with a suitable anmine of formula
NHRS- @2- A (3) R3 R3 Ra ,

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

\[]/\@Ha‘ (18)
S5 )

10 In a typical procedure, the aryi 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(PPhg),, palladium
acetatefiri-ortho-tolylphosphine af formula Pd(QAc)/P(c-tol)s or
{diphenylphosphino)ferrocenyl palladium chloride of formula dppfPdCly) in a

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

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

The amine of formula (5), where R' and R® are both H, may be prepared
20 according to the following scheme:

Scheme 3



RBR4 (C; )p RSHR5 HNR6 (3) or RO (3") in the presence of a
conventional coupling agent such as 1-(3- 5

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de or

di cycl ohexyl carbodiim de in a suitable solvent such as pyridine

di net hyl f OVO-a954&38hd di net hyl acet ami de optional ly i n PAEIR0eswmse of an
organi ¢ base (such as Hunig's base) dAd an additive (such as 1-

hydr oxybenzotrl azole) in order to obtain a conpound of formula (1): OHH N
/ R R (CH2)n QL (1) HO NHSQ2CH3 O 1a wherein Rl and R2 are methyl and n
Is 1. Said conpound of formula (21) may be obtained by hydrogenation of a

compound of formula (22) OH Ng @02 -x NHSO02Me (22) 15 V\herms H Na,
Li or K argpban pqQteptially anfporganic am tal sglts, in the

presence of asui tTo gﬁhvepku\s(ﬁh as net hanol , faq) and in
the presence gf a & hbl"e2eat alY/3? sueh—as—pal | a ydrox¥¥e on carbon

or palladiumon carbeh. WO 20051080313 PCT11B20051000086 17 Said conpound
of formula (22) nmay be obtained by reacting a conpound of formula (23)

(19) (20)

G

| . HN Py
_—— \/\_G‘(CHZ% ORa

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

In a typical. procedure, the acid of formula (19) is preferentially reduced

5 to the corresponding alcohol {20) in the presence of the ester. This may be

performed by formation of the acyl imidazole or mixed anhydride and

subsequent reduction with sodium borohydride or another suitable reducing
agent.

Said primary alcohol of formula (20) is then converted into a leaving
10 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 fo the pimary amine via hydrogenation or
triphenylphosphine. Alternative nucleophiles could include ammonia or
alkylamines such as benzylamine or allylamine and subsequent cleavage of the

15 alkyl group fo furmish the amine.

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

formuia (21)
H

¥
HO

NHS OEMG (2 1 )



OH HCO, .-C C4al kyl  NHSO2Me (23) with MOH wherein Mis selected from Na,
Kor Li, optionally in the presence of 5 a suitable solvent such as
propionitrile, tetrahydrofunan or di oxane, preferably proplonitrile. Said
conmpound of forrmula (23) nay be obtained by deprotecting a conpound of
fornula (20088088 H NI Co,. G-Calkyl 1-51 10 | PCNEREBBY using a
deprotecti ng agent such as tetrabutylarnnoni umfluoride, HF, or
triethylarnine trihydrofluoride in the presence of a suitable solvent such
as propionitrile. 15 Said conpound of formula (24) may be obtai ned by
reacting a conpound of fornmula HHMo-G -Cdalkyl H CCHy e with a conpound
of formul awhereXoB1d363 Na, hCani préetitlp cpsargatic arainBOMS eBer omeHN%tt& CH3

111200 L0t 5isPL STRIGE offind oP ik GrROERtUch 2 propi onitril e, THe

R3
3 R4
R Tﬁ Re
(CH,), - N
H}\I ' R
P @)or RE @)

in the presence of a conventional coupling agent such as 1-(3-
5 dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride or
dicyclohexylcarbodiimide in a suitable solvent such as pyridine
dimethylformamide and dimethylacetamide optionally in the presence of an
organic base (such as Hunig's base) and an additive (such as 1~
hydroxybenzotnazoie in order to obtain a compound of formula (1):

10 NHSO,CH,

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

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

NHSO,Me (22)
15 wherein X is H, Na, Li or K and an potentially an organic amine or other metal
~salts, in the presence of a suitable solvent such as methanol, IPA, THF and
water and in the presence of a suitable catalyst such as palladium hydroxide on
carbon or palladium on carbon,



acetate, acetonitrite, propionitrile, dioxane, DVF, DVSO, and optionally in
the presence of a base such as sodi um hydrogen carbonate, potassium
hydrogen 5 carbonate, Hunig's base or triethylamne, at a tenperature
bet ween 50C and 150C for 12 to 36 hours. For some of the steps of the here
above deswig doeshspsiecess of preparation of the conpourRfSI/IBROMEIMRA a (1), it
may be necessary to protect potential? reactive functions that are not
wi shed to react, and to cleave said protecting groups in 10 consequence. In
such a case, any conpatible protecting radical can be used. In particular
met hods of protection and deprogtection such as those described b T. W
GREENE ( Pr%@'@&qwlﬁdoﬁfpg)fw%o@gdﬁﬁy Seretlatied byreagting,2 PHWQPEB%/ &ice
Publ i cati of, &%%éﬁ)or by P. J. Kocienski (Protecting groups, Georg Thi ene
Verlag, 1 J?, can be used. 15 Al of the above reactions and the
preparations of novel starting materials used in the preceding nethods are
conventional and appropr§tate reagents and reaction conditions for their
per formance or preparatipn Rs wel | as procedures for isolating the desired
t

products will be we ‘ t skickl-edC,alkp the art with reference to
literature preceden and t he ex s and 20 preparations hereto. Al so,
t he corrpouof ®orrfula (1) as wel'l as intermediate for the preparation

t her eof caR puri f Ng8OMecor di ng to various wel | -:%Snovvn nmet hods, such as
for exanple crystallization or chromatography. PI(?B erably @ is -CH2-,
-(CH2)2-, -(CH2)3-, -(C(CH3)2)-, -(CH2)4- or - 25 (CH(CH2OH))-. WO

2005/ 08031 RGO IB2HEIN A @BEeledt8d fidneNal BlarLi, ptionsliyih thé prébdiee df6 wherein

one of . R3, R4, R5 and R6 is OH and the others are H
5 a suitable solvent such as propionitrile, tetrahydrofunan or dioxane, preferably

propionitrite.

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

OTBBMS

| H
N
><\©A CO,-C,-Cealkyl
@/\0 Q/L/
10

NHSO,Me ©4)

using a deprotecting agent such as tetrabutylammo'nium fluoride, HF, or
triethylamine trinydrofluoride in the presence of a suitable solvent such as
propionitrile.

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

formula
HN 0—C,-C alkyi
H,C CH, 8

with a compound of formula



Preferably QL is RBR R4 R5 5 R6 wherein one of R3, R4, R5 and R5 is COH and
the others are H Preferably QL is a group *-NR- QZ-A, wherein R8 is H GH3
or CH2CH3, @ is a Cl-C4 alkylene and A is naphtyl substituted by
hydroxy. Preferably, QL is a group *-NR3-QZ-A, wherein R8 is H CH3 or
CH2CH3, QW@ 3005080313 Cl - C4 ai kyiene and A is a group R3PEIVIBBOS/MPSRG wher ei n
one of R3, R4, R5, R6 and R7 is OH al¥l the others are the sane or
and are selected fromH C-C4 alkyl, OR9, SR, halo, CF3, OCF3, S02NRORI1O,
CONROR10, NRI9R', NHCOR10, provided at least 2 of R3 to R7 are 15 equal to
H, WO 20051080313 PCTI SB20051000086 20 wherein RO and R?0 are the sane or

different and are sel ected
group *- NH-Qz A, vvher'

10

.15

20

25

MSH or c1-c4  al kyl . More preferably,

2t !
Y0

in the presence of a suitable solvent such as propionitrile, THF, toluene, ethyl
acetate, acetonitrile, propioniirile, dioxane, DMF, DMSQ, and optionatly in the
presence of a base such as sodium hydrogen carbonate, potassium hydrogen
carbonate, Hunig’'s base or triethylamine, at a temperature between 50°C and
150°C for 12 to 36 hours. |

For some of the steps of the here above described process of preparation of
thé compounds of formula (1 ), it may be necessary to protect potential reactive
functions that are not wished to react, and to cleave Said protecting groups in
consequence. In such a case, any compatible protecting radical can be used. In
particular methods of protection and deprotection such as those described by
T.W. GREENE (Profective Groups in Organic Synthesis, A. Wiley-Interscience
Pﬁbiication, 1981) or by P. J. Kocienski (Profecting groups, Georg Thieme
Vetlag, 1894}, 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 fo literature precedenis and the examples and
preparations hereto.

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

such as for example crystallization or chromatography.

Preferably QF is -CHp-, «(CHa-, -(CHo)a-, ~(C{CHs))-, ~(CHa)s or -
(CH(CH20H))-.

one

di fferent

Q iIs a

QA.Jjs.m@m -CH2-, -(CH2)2-, - (CH2)4-, -CH2-C(CH3)?2)-
S agroup RB R4 RS R7 R6 wherein one of R3, R4,
he others are the sane or different and are

OCH2- CH3, SCH3, hal o, CF3, OCF3, provided at

eq to H Preferably, QL is a group "-NR3.@-A,
@ is a 10 C1-C4 alkylene and Ais a group



R3 R4 R R7 R5 wherein one of R3, R4, R5, R6 and R7 is phenyl substituted
by OH and the others are H |In the above groups of conpounds, the foll ow ng
substituents are particularly 15 preferred: RL is Hor Cl-C4 alkyl and R2
is Cl-C4 alk Mor e preferably, R is Hor CH3 and R2 Is CH3. nis O or 1.
More pref e “95*’%0?1@ RlLis Hand R2 is CH3 and n i sPClyIBYWDs/8600&1080313
PCT/ 020051000086 21 R is CH3, RR i® CH3 and n is 1. Particularly
preferred are the conpounds of the fornula (1) as described in the Exanples
section hereafter, i,e. : 2-(3. (2-[((2R)-2-Hydroxy-2-{4-hydroxy-3 5

[ (et hyl sul f on f)a no] phenyl } et hyl ) am no} - 2- net hyl propyl } phenyf)-N-(4- hyd
r oxy- 3- mePred& éb’n@@acet amd e; N (4'-Hyd

roxybi phenyl - 4-yl) net hyl ] - 2- (3-{2-[ ((2R) - 2- hydr oxy- 2- { 4- hydr oxy- 3-

[ (et hyl sul f onyl),am ngjsphenyl } et hyl ) am no] - 2- met hyl pr opyl } phenyl ) acet am de;
N-(4- Chl or 0- 2- hytr oxypenzyl ) - 2- (3 (2-[((2R) - 2- hydr oxy- 2-{4- hydr oxy-3 10

[ (met hyl sui f onyl ) am#o] phenyl } et hyl ) am no] - 2- net hyl propyl } phenyl ) acet am de;
N- (4- Hydr oxy- 3, 55 et hyl benzyl ) -2-(3-{2-[((2R) - 2- hydr oxy- 2- { 4- hydr oxy- 3-

A0 pHenyl }et hyl ) am no] - 2- net hyl propyl } phenyl ) acet am de;
2-(3-{2-[ (12 i |

[ (met hyt sul f oy am nephenyl et hyl ) am -2- et hyl propyl } gphenyl )-N-[ (2 15
hydr oxy- | - napht hyl ) net hyl ] ac‘ﬂ%‘%’ﬁ%@%’e %F%L ?Z[TF%E'( éﬁ?@ﬁ \F{‘E/@q'l ard %he
r oxy- 2- { 4pimee SV 3-
[ (et hyi sul fonyl') am no] phenyl } et hyl ) am no] - 2- met hyl pr opyl } phenyf) - N-[(6- hyd
r oxy- 2- ntht hyt) met hyl Jaceta m de;

referably Q' is

R3
R4

RS
5 RS , Wherein one of R;, Ry, Rs and Rs is OH and the

ofhers are H.

Preferably Q' is a group *-NR®-Q%A, wherein R® is H, CH; or CHxCHs, Q% is a
C4-C4 alkylene and A is naphtyl substituted by one hydroxy.

Preferably, Q' is a group *NR%-Q%A, wherein R® is H, CHs or CH,CHs, Q% is a
10 Cyi-Cy _alkyiene and A is a group

R? R4
R5
RY R®

wherein one of R®, R*, R®, R® and R’ is OH and the others are the same or

different and are selected from H, C4-Cy alkyl, OR?, SK®, halo, CF;, OCF;,

SO,NRR™, CONR®R™, NR°R'®, NHCOR'®, provided af least 2 of R® to R’ are
15 equal to H;



N-[ (4' - Hydrexybi phenyl - 3-yt)nethyl]-2-(3-(2-[((2R)-2-hydroxy-2-{4-hydroxy-3
20

[(rret hyl sul fonyl ) am no] phenyl } et hyl ) am no] - 2- et hyl propyl } phenyl ) acet am de;
N-[ (3" -Hydr ox henyf-3-yl)methyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4- hydroxy- 3-

[ (et hyl sO’F‘P E i no] ph PCT/B2005/000086

enyf}et hyl)am no] 2- et hyl propyl } phed$l ) acet ami de; 2-(3-{2-[((2 R)-2-Hyd

roxy-2-{4-hydroxy-3 [ (net hyl suifo

nyl ) am no] phenyl } et hyl ) anm no] - 2- met hyl pr opyl }phenyl )-N-[2-(4- 25

hydr oxyphezyl ) - 2- STt hy; propyl ] acetam de; N-(3

5-Di chi or wherdily & et i zare)theisatmieyor dffeent angd (W@R?leztad/fﬂﬁmﬁjOZQ1£hydr oXy-

3-[ (et hy% f onyl) am no] phenyl } et hyl ) am no] - 2- net hyl propyl } phenyl ) acet am de

o 2-(3- ﬁ<F’{‘(ZR)-Z- Hydr oxy- 2- { 4- hydr oxy- 3-

[ (met'hyl sul fonyl ) am no] E)henyl } et hyl )am noj - 2- et hyI propyl } phenyl )-N-[ (6 30

hydr oxy- | Mmemrbﬁelrab’mt@ylls} Jal\bnm h’yN&iG@ t-Arivlesrein Q* is a -CHsy-, -(CHa)p-,

Léfhy:_z ;ﬁggﬁfl&—lahy prefera ]-CI'ZIQ-(gnéiILg(gZFORI?I 2-hydr oxy-2-{4- hydroxy 3

no] phenyl }et hyI ) am no] - 2- met hyl propyl } phenyl ) acet am de; WO 2005/ 080313
PCT/ | B20051G0086 R22 N-(2- Hydroxy-5-((1
R) - 1- hydr oxy--[ (2-{ 3-[ 2- (6- hydr oxy- 3, 4- di hydr oi soqui nolin- 2(1
H) - yi ) - 2- oxoephayt{ phenyl }-1,1 d
i met hyl et h )] ety }phenyl ) met hanesul fonam ide 2-(3-{2-[((2R)-2-Hyd
r oxy- 2-{4-hyd 35 '
[ (met hyl sul fo am no] phenyl } et hyl ) am no] - 2- et hyl propyl } phenyl )-N [ 4-(4-
hydr oxypheny Rpacet am de; 2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy- 3-
[ (met hyd sul fBnyl ) am no] phenyl } et hyl ) am no] - 2- met hyl propyl } phenyl ) - N-[ 2- (4-
hydr oxyphenyl ) et hyl ] acet am de; 10
N- (2- Chi ongeeiRysieony RENRY, &8, R4 andl RT is(8R) amd Itwlbm@rs Zré 4hd dhRXWr 3-
[ (et hy[ sui fonyl ) am no] pheny }et hyl ) am no] - 2- net hyl propyl } phenyl ) acet am de
N (3, 5- Di éiiifased: andhyafe ssgjeried Jrom 2 H,30H2- C}P(l:( 22 Cryr gékﬂa,z hala, Kngr oxy- 3-

[ (met hyis n ] v t hyl propyl } phenyl ) acet am de;

N-(2,3-DiC cF"Q ﬁ"&\ﬁtﬁ]@ olgy%eryhé%/%%y %{Q{%RH ﬁ&% 2- hydr oxy- 2-{4- hydroxy-3 15

[(rret hyl sul f onyl )am no] phenyl }et hyI )am noj - 2- met hyl propyl } phenyl ) acet am de ;
Preferably, Q' is a group *-NR%Q%A, wherein R® is H, CH; or CHyCHs, Q% is a

10 C4-C4 alkylene and A is a group

R# R4
R5
R7 R®

~ wherein one of R?, R, R®, R® and R’ is phenyl substituted by OH and the others
are H.

In the above groups of compounds, the following substituents are particularly
15 preferred:

R'is Hor Cq-Cy4 alkyl and R%is C1-C4 alkyl. More preferably, R'is H or CH; and
R*is CHa.

nis 0 or 1. More preferably nis 1.

R'is H and R?*is CH; and n is 1.



t
m no] phenyl } et hyl ) am no] - 2- net hyl propyl } phenyl ) - N-[ ( 4-
hydr oxy- 1- napht hyl ) met hyl ] acetam de ; 2-(3-{2-[((2 R -2-H hyd
r oxy- 2- {4 dr oxy-3 20
[ (et hyl su Pozrq%‘@g%%?’no] phenyi } et hyl ) ami no] - 2- et hyl pr oA BRSsYIPSEN- [ 3-
hydr oxy-5-(trifluo romethyl)benzyl] a¥eta mide; N
(2- Chl or o- 4- hydr oxybenzyl ) - N-et hyl - 2- (3-{2-[ ((2R) - 2- hydr oxy- 2- { 4- hydr oxy- 3-
[ (et hyI sul fonyl ) am no] phenyi } et hyl ) am i no] - 2- net hyl propyl } phenyl ) acet a
m de; - | or 9 4- hydrox henzyl)-2-(3-{2- [((2R) 2- hydr oxy- 2- { 4- hydr oxy- 3
25 [(rret h ﬁ%’l“"@n‘gl bsaq:t‘i{hﬁﬂ‘% dhyt } et hyl ) ani no] - 2- net hyl propyi } phenyl ) - N-

nmet hyl acet am de;
N- (3- Fl uor o- 5- P&HFCQP&YI?%? ﬁélnled%ré?rhé goinpbefls afme% WraZ1} 4s ede

[ (et hyl sul f onyl ) am n0] p%eny et hyl) am noj - 2- met hy proga/?}pheny N
met hyl aceiralfie anmjes sectzon hereafter ie.

e A B o
f

2-(3-{2-[((2R) - 2- Hyd roxy-2-{4-hydroxy-3 [(nethyl sul fonyl)a
[

WO 200%10 Qﬂl@lﬁﬂfﬂ @ﬁ'&gﬂ?}éth §mhhd—(23me iphenyl)-N-(4-
r oxybi phenyl - %1 r?et hy| ] l%( (2 I':l{ rrg%f/}p T hy((:I r oxy- 3-
[ (et hyl SDW"@W'I )@ﬁﬁ%}’ ﬂ? ﬁ 8:.am no] 2 rret hyl propyl } phenyl ) acet ami de;

R e

nojl - 2- net [(ynqhhyismfcjrwbamn}d@] pthydamino}-2-methylpropyl}phenyl)acetamide;

I_\l- (2(21I-Iydr$i§§&_§h|%§&§fﬁy%] {yﬁr@ﬁ% }5”1‘%"&% i ZQ)R -hg/drox¥$r-8f(l‘\{ycﬁ'oxy-gl hydr oi soqui nol i n
di

1I géroxy- -[(2 {3 (5 Aﬂ%@l‘@ﬁ%ﬁﬁ%&hﬁeﬁ%ﬁﬂ}pﬁéﬂxﬁcéﬁﬁﬁ@‘y A
H) -yl ) - 2- dkifleliyigiox ln}uetiﬂlylmellzyl -2- (3—{2—[8/ R)-2- hydroxy-2~{4 hydroxy-3-

gh Ergt ?32” Fi@%ﬁg‘ﬁﬁu[ﬁﬁ‘&ﬁ%ﬁ%ég@éﬂﬁgk&@é&%ﬁ% ifoBSiiphenylacetamide;

[ (et hyl SQL(BqQ;{(()gRrjnqu}m-hgyxm{)mtymd)ayaan naj - 2- net hyl propyl } phenyl )-N-[ (1
R) - 2- hydroxy-1 acet am
[(methylsulfon ammo)ipgnenyl}ethy!)amlno]-2-methylpr0pyl}phenyl)—N—[(z-

15 hydroxy-1-naphthyl)methyljacetamide;
2-(3-{2-[{(2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methyisulfonyl)amlno]phenyl}ethyl)ammo]—2~methylpropy!}phenyl)—N—[(ﬁ-
hydroxy-2-naphthyl)methyllacetamide;
N-[{4'-Hydroxybiphenyl-3-y{)methyll-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

20 [(methylsulfonyl)amino]phenyl}ethyl}amino}-2-methylpropyi}phenyljacetamide;
N-[(3"-Hydroxybiphenyl-3-yimethyl}-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

" [(methylsulfonylyamino]phenyliethyi)amino}-2-methylpropyl}phenyl)acetamides;
2-(3-{2-{((2R)-2-Hydroxy-2-{4-hydroxy-3-
[{methylsutfonyljaminolphenyl}ethyl)amino}-2-methylpropyl}phenyl)-N-{2-(4-

25 hydroxyphenyl)-2-methylpropyljacetamide;
N-(3,5-Dichloro-2-hydroxybenzyl)-N-ethyl-2-(3-{2-[({2R)-2-hydroxy-2-{4-hydroxy-
3-[{methylsulfonyl)amino]phenyljethyllaminoj-2-methylpropyliphenyllacetamide;
2~(3-{2-[((2R)-2-Hydraxy-2-{4-hydroxy-3-
[(methylsulfon.yl)amino]phenyl}ethyl)amino]—2-methyIpropyI}phenyl)—N—[(G-

30  hydroxy-1-naphthyl)methyl]-N-methylacetamide;
N-(2'-Hydroxybiphenyl-3-yl)methyl]-2-(3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
{(methylsulfonyl)amino]phenytlethyl)amino}]-2-methylpropyliphenyl)acetamide;



2-(3-{2-[((2R) - 2- Hydr oxy- 2-{4- hydr oxy-3- 15

[ (met hyl sul f onyl ) ami no] phenyl } et hyl ) am no] - 2- et hyI propyl } phenyl )-N-[(1S) - 2-
hydr oxy- | - phenyl et hyl ] acet am de; N-[(3'-Hyd

roxybi phenyl -4-yl)net hyi]-2-(3-{2-[((2R)-2- hydr oxy- 2-{4- hydr oxy- 3-

[ (et hyl sﬁ@?@ﬁ%@?h’rﬁ no] phenyl } et hyl )am' no] - 2- met hyl pr BEPIBAHHYI8Y acet ani d

ZO [ (2' - Hydr oxybi phenyl -4-yl ) net hyl ] -2-(3-(2-[((2R)-2-hydroxy-2-{4-hydroxy-3
B e T T T
%( met lel( ;:%dlgp%%qﬂg g&?%wﬁyﬁtlrgi&a? noj - 2- met hyl propyl } benzam de;
[(mi‘t hyl stﬂnmémylelwh}aﬁﬁﬂcﬂbmw}bﬂl@rﬁmﬁétaahémjlfoﬁanmdﬁy| propyl }-N-[2-(4- 25
hy r oxyphen thyI rop benzam de;
[(4 - I—Iy&-’réxéz&%@% DW%‘:]@'CWF(]XYS}{Z [ ((2R) - 2-hyd roxy- 2- (4- hydr oxy- 3-
f ot o) rﬁanyxgamgngmmpmg}%wgmwmewmpw@eymapzam de:
met hyi phedwd)ce@h&ér]w)BuMa{:ﬁ(aﬁR)ez hydr oxy- 2- { 4- hydr oxy- 3- .
N FS‘ (4 i&a&a&ﬁ(é?ﬁ‘%%“e“éaﬁm@%aﬂ‘y{‘f] 32 (L2R . hydr oxy- 2- ( 4- hydr oxy
and, V10 200 e P Hhd oAy BT RE R A2 L henzam ce
3-{2- [((2Fkyydmmm¢k)¢tfwﬂ@aetﬁm@xy 3 [(nmethyl sul fonyi)a
et nyt Prorits S FEMRS PSR BB oK i BB 3 he pr esent
i nvent i on,[(rhétdylsoifgradladinaiphédmyetihydatiino] mwlmobbﬁpﬁﬁ#ahﬁetﬁhm QL group is
ol 1o of - IS SHHERIE o SRR 2 IRy e 2OUABIOREES « | on and. base
o Sy G IR B ol SR BRI, 1011 form
besyl at e, N2 8dditidowme-éhydiobwbenzyl)-2{3{2-f{(R)el-bydrokple{d-tairaiye3- cansyl at e,
citrat Ts [(methylsulfonyi}aminolphenyllethyl)aminol-2-methylpropyliphenyl)acetamide ;
2-(3-{2-[{(2R)-2-Hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl)amino]phenyl}ethyl Jamino]-2-methylpropyi}phenyl)}-N-[{(4-
hydroxy-1-naphthyl)methyljacetamide ;
2-(3-{2-{((2R)-2-Hhydroxy-2-{4-hydroxy-3-

20 [(methylsuifonyl)aminolphenyilethyl)aminol-2-methyipropyl}phenyl)-N-[3-
hydroxy-5-(trifluoromethyl)benzyljacetamide;
N-(2-Chloro-4-hydroxybenzyl)-N-ethiyl-2-(3-{2-[{(2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyi)amino]lphenyl}ethyl}amino]-2-tnethylpropyliphenyl)acetamide;
N-(2-Chloro-4-hydroxybenzyl}-2-(3-{2-[{(2R)-2-hydroxy-2-{4-hydroxy-3-

25 [(methylsuifonyljamino]phenyllethyl}amino}-2-methylpropyliphenyl)-N-
methylacetamide;

N-(3-Fluara-5-hydroxybenzyl)-2-(3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyi)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)-N-
methylacetamide;

30 N—[(2'—Hydroxybiphenyl—2-yl)méthyl]-2-(3-{2-[((2R)-2—hydroxy-2-{4—hydroxy—B—
[(methylsulfonyl)aminolphenyl}ethyhamino}-2-methylpropyl}phenylyacetamide;



15 edisylate, esylate, formate, funmarate, giuceptate, giuconate,

gl ucuronate, hexafl uorophosphate, hibenzate, hydrochl oridel chlori de,

hydr obr om de/ bromi de, hydroi odi del i odi de, isethionate, |actate, nalate,

mal eate, nal onate, nesylate, nethyl suiphate, naphthylate, 2-napsyl ate,

ni coti nat VO HIOPPHBEE orotate, oxal ate, pal mitate, panmBEEEIB005/000086

phosphat e/ hydr ogen 20 phosphat e/ di hyd? ogen phosphate, saccharate, stearate,
succinate, tartrate, tosylate and trifluoroacetate and xi nafoate salts.
Suitabl e base salts are fornmed from bases which formnon-toxic salts.

Exanpl es include the alum nium arginine, benzathine, calcium chollne, 25

di et hyl anM-E3"-HydspsyhiphenybRybmeshy 343 -he[((2Rlgerbymxy-2righydidxe3- ol ami ne,

oy ol so BOR MR ORI Bt iR S Rl Vo Rk afReT S50 For
a revi ew on(4sHytall-2,6-dintathylberzy! Fu@BHDL(2 R 2-RidvorpoethgirdxyBal ts: _
Properties, Selection, and Use. by Stahl and Wernuth (W ey-VCH Wi nhei m
Ger many, M?Y‘S‘W@WB@B‘) ety epbiZone by ropyntreay hacetarmyida: | y

accept abl ;82 o D! R A e & 2l i % _one or nore
SroTh & -pRtaRy %?WWQQ%P ifngim?%ﬁ%%ﬁ’ﬁ% 3 dp’gﬁfnuaifﬂéﬁﬁfwvmth t he
desi red a@(tHpyl)-Basepethy(phegnyllyl,Aenovi ng an aci d- or base-labile protecting
group froma sujtahle. precursor of the c ound of formula (1) or by

ring- open%eéy@h?@ﬁm"é&eﬁ‘}'gpﬁ%ny&"éeéh?%ﬁ“?{&ﬁ%m' anpl e, a lactone or |actam
using the M@Hy@@x@@@ R{’L@-h?ﬂrd@k?%[@%-[ﬁ-{&h%rdl’@w&%ﬂ%ﬂI'd?QJdEﬁﬁJl ipal t of the
conpound of "forfnmula (1) to another by ‘reaction with an appropriate acid or
base or bg{HehWi2exogtiyilphemtlel.ion exchange colum. 15 Al three reactions

o VA MRS B e PangH R 19,52 T Precieitate
2-(3-{2-{({(2R)-2-Hydroxy-2-{4-hydroxy-3-
[(methylsuifonyl}amino]phenyliethyl)aminc]-2-methyipropyliphenyl}-N-{(1R)-2-
hydroxy-1-phenylethyljacetamide;
2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-

15 [(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methyipropyliphenyl)-N-[{1S5)-2-
hydroxy-1-phenylethyl]acetamide;
N-{(3'-Hydroxybiphenyi-4-yl)methyl}-2-(3-{2-{{(2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsuifonyl}amino]phenyliethyllamino]-2-methylpropyl}phenyhacetamide;
N-{(2'-Hydroxybiphenyl-4-yl)methyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-

20 [(methylsu1fdnyl)amino]phenyl}ethyl)a_mino]-Z—methylpropyi}phenyl)acetamide;
N-[(4'_~Hydroxybiphenyl-4-yl)methyl]—S-{2~[((2R)-2~hydroxy—2—{4-hydroxy—3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2—methylpropyl}benzamide;
3-02-[((2R)-2-Hydroxy-2-{4-hydroxy-3- '
[(methylsulfonyl)amino]phenyljethyilamino]-2-methyipropyl}-N-[2-(4-

25 hydroxyphenyl}-2-methylpropyijbenzamide;
N-{(4"-Hydroxybiphenyl-3-ylYmethyl]-3-{2-[({2R)-2-hydroxy-2~{4-hydroxy-3-
[{methylsuffonyl)amino]phenyljethyl}amino]-2-methylpropyi}benzamide;
N-[2-(4-Hydroxy-2,5-dimethyiphenyl)ethyl}-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl}amino]phenyljethyf)amino]-2-methylpropytibenzamide;

30 N-[2-(4-Hydroxy-2,3-dimethylphenyi)ethyi}-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl}amino]phenyilethyllamino}-2-methylpropylibenzamide; and,



of the solvent. The degree of ionisation in the resulting salt may vary from
conpletely ionised to al nost non-ioni sed. 20 The conpounds of the invention
may exist in both unsolvated and solvated forns. The term'solvate' is used
herein to describe a nol ecular conplex conprising the conpound of the

i nventi on“;w%' @sﬁ%lgi chionetric anmount of one or nore pharmaceutically
acceptabl e's P nmol ecul es, for exgnple, et hanol .  2BCTIARG0058pU486 hydr at e

i s enpl oyed when said solvent is wat ¥ . Included within the scope of the
invention are conpl exes such as clathrates, drug-host inclusion conplexes
wherein, in contrast to the aforenentioned solvates, the drug and host are

present in.,stoichi tri r, non-stoi chionmetric 30 anmounts. Al so included
are coml%’@é@%‘%ﬁggf&ﬂﬁ '@(Jﬂ‘pé‘?’ii’r‘iﬁg two or nore organic and/or inorganic
conponentgnshiISiHaNaRndIPhehy Mot ARBId L mRiny K BpyIRINfCALIRRRGR)-§. amount s.

The resul[@i)ngycorrpl eg@ﬁ‘n r;gy pyge?*(}‘r?i sedd,] partiya}?l 9),&8)’20@51080 13

PCTI | B20wsaibgpbesy!)ethtyijbenta@ifle. or non-i oni sed. For a revi ew of such

conpl exes, see J Pharm Sci, 64 (8), 1269-1288 by Hal eblian (August 1975).
Hereinafter all references to conmpounds of fornula (1) include references to

S salts, faRbMibE @ﬁ@'a@p&t'cﬂl@ép?&%ﬁmﬁeﬁmﬂ},&m gomyaLRgs antbreamp(ipxes of
salts thereof. The conpounds.,of the invention include conpounds of fornula

(1) as WéreseiRb B (EHIRGHEAQ" | aoundisnd dhe Bty nepsiinn afe aenaely habits
thereof, .. dA.ppodrugs and isonmers thereof (including optical, geonetric and
tautoneric 1soners) as hereinafter defined and isotopically-Iabeled
conmpounds of formula M As indicated, so-called 'pro-drugs' of the

conpounds, of fornul 1 re al so 5 within the_sco f .the,invention.
Thus cer PimaSE Ry Febedrblediall st e GiiplrdR LRI s Bie 11 ¢l o
or noqEhacimsddifsh 6Ad bass s¥id thebdgnsel ves can, when adm nistered into or
onto the body, be converted into conpounds of fornmula (1) having the

desired activity, for exanple, by hydrolytic cleavage.
Suitable acid addition salts are formed from acids which form non-toxic salis.

Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, Ccitrate,

15 edisylate, esylate, formate, fumaraie, gluceptate, gluconate, giucuronate,
- hexafluarophosphats, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodidefiodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicofinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen

20 phosphate/dihydrogen phdsphate, saccharate, stearate, succinats, tartrate,
tosylate and trifluoroacstate and xinafoate salis.

Suitable base salts are formed from bases which form non-foxic salts.

Examples include the aluminium, arginine, benzathine, calcium, choline,
25 diethylamine, diolamine, glycine, lysine, magnesium, meglumine', olamine,

potassium, sodium, tromethamine and zinc salts.

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

and hemicalcium salts.

30 For a review on suitable salts, see "Handbook of Pharmaceutical Salis:
Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim,
Germany, 2002).



Such derivatives are referred to as 'prodrugs'. Further information on the
use of 20 prodrugs may be found in 'Pro-drugs as Novel Delivery Systens,

Vol . 14, ACS Synposium Series (T. H guchi and W Stella) and 'Bi oreversible
Carriers in Design', Perganon Press, 1987 (ed. E. B Roche, Anerican
PharnaceutldﬁpzﬂgyﬂgFétlon) 25 Prodrugs in accordance wiPCh/BIves/iaesgnt i on
can, for exanple, be produced by repl &€ ng appropriate functionalities
present in the conpounds of formula (1) wth certain noieties known to
those skilled in the art as 'pro-noieties' as described, for exanple, in
"Design of Prodrugs" by H Bundgaard (El sevier, 1986). 30 Sone exanpl es of
prodrugs in accordance with the invention include: WO 2005/080313

car boxyl i o RRGNaGeytkenelPRgBle. dBiy O SHRBobhvs PHefedhde )i el BB

conmpound whgtepiafed beondydee bf tired Aeatik@idoxyl i c acid functionality of the
compound of formula (1) is repl aced by (g -C3)alkyl; 5 (ii) where the

conmpound of forrmula (1) contains an al cohol functlonallty (- OH), an ether

Functiondl i 1) “of 0 [erify RRTRAHARLH Bt lf) (KR IR g Br Budl®

(G -CB)al kanoyl oxymet hyi; and 10 (il |) Wnere t he corrpound of formula (1)
cont al ns a or secondar ctlo ity (-NH2 or -NHR where R
) B ety 8imeBRG 75 oks, Ghree- a6 redfiinG larbiR it  suhebieace may
be, one or bot h pﬂéﬁdfs@g‘éﬂ%é’ﬁohb@uﬁd“o'ﬂ%ﬁﬂﬂ@ﬂ)oﬁi%YTrMEur pehity & umamad of

formula (1) 15 i1sfare replaced by (C3-G o)al Kanoy t her” exanpl es of
repl acement gr oupklie pregicsnratncxampia: a lnetoneosdasitay, usingrife: desisgrtiaeidanpl es
of ot hermor odr Ug,f YRES By be found in the

(i) by converting one salt of the compdund of formula (1) to another by
reaction with an appropriate acid or base or by means of a suitable ion
exchahge column,

15

Ali 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 hon-ionised.
20

The compounds of the invention may exist in both unsolvated and solvated

forms. The term ‘solvate’ is used herein to describe a molecular complex

comprising the compound of the invention and a stoichiometric amount of one
or mare pharmaceutically acceptable solvent molecules, for examplé, ethanol.
25 The term ‘hydrate’ is employed when said solvent is water.

Included within the scope of the invention are complexes such as clathraies,
drug-host inclusion complexes wherein, in contrast to the aforementioned
solvates, the drug and host are present in stoichiometric or non-stoichiometric
30 amounts. Also inciuded are complexes of the drug containing two or more
organic and/or inorganic components which may be in stoichiometric or non-

stoichiometric amounts. The resulfing complexes may be ionised, partially



af orenenti oned references. 20 Mreover, certain conpounds of formula (1) may
t hensel ves act as prodrugs of other conpounds of fornula (1). Al so included
within the scope of the invention are netabolites of conpounds of fornula
(1), that ié conﬁgjnds formed in vivo upon administration of the drug. 25
Sone exa 00FP80XLY aholites in accordance with the | nPERTHA¥/I0MSF ude (1)
where the conpound of formula (1) coftains a net hyl group, an hydroxynet hyl
derivative thereof (-CH3 -> -CH20H): 30 (ii) where the conpound of fornula
(1) contains an al koxy group, an hydroxy derivative thereof (-OR -4 -OH);

WO 20051080313, PCTI | B20051000086 .28 (.iii) wh th d.of f | 1
contai ns Pssd: i°£rfg?“aﬂﬂﬁ8&g€%% ,re‘é\ewé)((gléslb'h%lWweégﬁ%ogﬁéﬁ{%%rhggf ﬁé?(rag? @ (U

(- NRIRZ - gy hbBd-1288 bhiizdablighi (Alighbtergysh.he conpound of formula (1) contains
a secondary amno group, a 5 primary derivative thereof (-NHR3 -3 -NH2);
(v) where the conpound of fornula (1) contains a phenyl noiety, a phenol

derivativ etré'iﬁéffé’nf al T %r%r;%'eg etbg (%céung@d% A @lﬁ @ﬁﬁ&lﬁg& ESfe?é’@%%%d of

formula ( contai ns an acl erivative thereof
(- CONHZ Ceglty, . sdBeitpe and scobipléxassnthlefedf Bndctendavate s andrsdngilexay f gslismet ri c
carbon atgns an exist as two or nore stereoi soners. \Were a conpound of
formul a (1§meq contains an al kenyl or al kenyl ene group, geonetric cisltrans
(or ZJE) isoners are possible. Wiere structural isoners are interconvertible
via a |low energy barrier, tautonmeric isonerism('tautonerisnm) can occur.
Thi s can ildiee compoupdsn obfther oventicnaindwde | compoursisned utsdsulaf (Tbrasul a (1)

Calence.  DeranbeBEs e mhaidhs S iRhdhodhaand oSl Daft Aisel )
ol | owp t IpRéciragS | A1 AscrRBIROHETeaYineBing i bptidlr GedenicoRRd tanfnidid Somer i sm

I ncluded within the scope of the present invention are all stereoisoners,
isomers) as hereinafter defined and isoiopically-labeled compounds of formula

(1.

As indicated, so-called ‘pro-drugs’ of the compounds of formuila (1) are also

16 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 onio 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

20 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 Deéign’, Pergamon Press, 1987 (ed. E. B Roche, American
Pharmaceutical Association).

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

30

Some examples of prodrugs in accordance with the invention include:



geonetric isoners and tautoneric forns of the conpounds of fornmula (1), 25
i ncl udi ng conpounds exhi biting nore than one type of isonerism and m xtures
of one or nore thereof. Also included are acid addition or base salts
wherein the counterion is optically active, for exanple, d-lactate or
I-1ysine, Y 200508083c  for exanple, d!-tartrate or dl - BFETEIP05000089 Gi sl trans
i somers may be separated by conventi dhal techni ques well known to those
skilled in the art, for exanple, chromatography and fractional
crystallisation. WD 2005/ 080313 PCTI | B2005/ 000086 29 Conventi onal

techni quesg, for the preparation/isolation of individual enantioner, i ncl ude
chi ral syﬁl hesVECeHS Jh?aGQWPHB‘F‘ eObploryla (1phusntaingc & SEFOBYIG c88fut i on of

the racemkioRaliey (SOGARIE Bstef tifbrad troxoéx@ys%@fg@bgﬁawsbreﬂ‘n%ieexanpl €.

chiral 5 high pressure [iquid chronatograp ternatively, the
racemat e bpdrogen &f dmg carbosylior acid Yumaiipnblly rof dbe edmpound &f femiual! )esopt i cal |y
active co o f | e, an alcohol, or, in the case where the
conmpound E%DP?#J%%%M @51(%331%@“,[ ains an acidic or basic noiety, an acid 10 or
base sgch as tartaric acid or 1 -phenyiethyla mne. The resulting

di astereoneric mxtyre may be separated, by chromat ography and/ or fractional
crystalli gﬁti owwﬁﬁﬁ@n‘éﬂfﬁ oyut HFB?F“}% (B %"tt@'ﬂécﬁ%éﬁ%@hgi %'Bﬁm’@d(“t o the
correspondi ng )??ﬁ%%r!tﬂaﬂo@,%r%%aﬁﬁ?é}% Wnbowme?&n%hiiﬁyh}o%@nper50“- 15
Chiral conpounds “of the invention (and chiral "precursors thereo may be

obt ai ned i n enahtheatenrtict alricliorality ohthe ¢ampoursi efgoohunlar(d) sgeplalegd byypi cal |y
HPLC, on an as trq’ c_resin 'tih a,nobi l e phase consisting of a

hydr ocar bon, t@iﬁr@%)? n M Yr @8xane, containi ng fromO to 50% by vol une
of isopyopanol, typically from2%to 20% and fromO to 5% by volune of an

20 al kylam ne, typically 0.1% diethylam ne. Concentration of the eluate
af fords t 8 ewhphéie sbwpgred oftioragias theeardaine iy PEMAMICs SaeaNddY separ at ed

by conventi onal, & ' e, K ( g | ' - e, for
exanple, "Ster !:élg{(': eﬁmnﬂgﬁ%aﬁ% %%ﬁ ?‘ﬁ%%%%ﬁgéfgﬁ@ E’(eﬂ'ﬁf{ ﬁcﬁ (W1 ey,
New Yor k, 1994gxample, a compound wherein, as the case may be, one or both
hydrogens of the amino functionality of the compound of formula (1)
15 is/are replaced by (C+-Cyo)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. |
20 } |
Moreover, certain compounds of formula (1) may themselves act as prodrugs of
other compounds of formula (1).
Also included within the scope of the invention are metabolites of compounds of
formula (1), that is, compounds formed in vivo upon administration of the drug.
25 Some examples of metabolites in accordance with the invention include

(i} where the compound of formula (1) contains a methyl group, an
hydroxymethyl derivative thereof (-CHz — -CHOH):

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

hydroxy derivative thereof (-OR — -OH}),



According to one aspect of the present invention, the (R R)-stereoi sonmer of
the fornula below, wherein RL is hydrogen and R2 is Cl1-C4 al kyl, preferably
methyl, and n and QL are as defined above, is generally preferred: WO
2005/ 0803%‘? | 1 B2005/000086 30 OHH2 1 (CH2)n\ Q OIlug H NHSO2CH3 0
The prese OB Pon i ncludes all pharmaceutical |y acRGCRABAHIEE00086

| sot opi cal | y-1 abel | ed conpounds of f8 nul a (1) wherein one or nore atons are
5 replaced by atons having the sanme atom ¢ nunber, but an atom c nass or
mass nunber different fromthe atom c mass or mass nunber which

predom nates in nature. | es of isotopes suitable for inclusion in the
corrpounds("ﬁf twr@reﬁberﬁqwunﬂoof fremytge(t)serdpas aoterigr agien grewRhdas 2H and

3H, carbon, s ] 2Ne, ! 1, fluorine,
such as 16F, |o§| ﬁ% &;agnm'ﬁézlgrq@eltﬁéﬁgf @ggﬁ %i {“ﬁgg&n,ﬁ?%ﬁ as 13N and 15N,
oxygen, such as 150, 170 and 180, phosphorus, such as 32P, and sul phur,

such as 35S. 15 Certain isotopically-|abel]ed co ds of formula (1 for
xanp o, BflosdTaTREs FOMEONAG O T EELLE OIS SOPRTGRRY aMAdi A dr ug
andf or 5subst raéﬁné atn% ﬁ,b;lfgtdtNmﬂ;} %g.qzre The radioactive isotopes

tritium i.e particularly useful for this
purpose in VI ew of the|r ease of |ncorporat|on and ready nmeans of

det ecti on bst tut i on W t%theav[i e(ra [ so kﬁf ggut e i u to. 2H,
may affoer cer ?W&%"pl QHVRA éé;gn ?tq By EiENG BRI et abol i ¢
stability, fordeep@gm ﬁ]ereéfr(q:ﬁﬁ@q:ﬁhgﬂ?’ Wngo hal f-1ife or reduced dosage
requi renments, and hence nay be preferred in sonme circunstances.

10 (vi) where the compound of formula (1) contains an amide group, a
carboxylic acid derivative thereof (-CONHz — COOH).

Compounds of formula (1) containing one or more asymmetric carbon atoms '
can exist as two or more sterecisomers, Where a compound of formula (1)

15 contains an alkenyl or alkenylene group, geometric cis/frans {or Z/E) isomers
are possible. Where structural isomers are interconvertible via a low energy
barrier, tautomeric isomerism (‘tautomerism’) can occur. This can take the form
of proton tautomerism in compounds of formula (1) containing, for example, an
imino, keto; or oxime group, or so-called valence tautomerism in compounds

20 which contain an aromatic moiety. It follows that a single compound may exhibit
more than one type of isomerism.

Included within the scope of the present invenfion are all stereoisomers,
geometric isomers and tautomeric forms of the compounds of formula (1),

25 including compounds exhibiting more than one type of isomerism, and mixiures
of one or more thereof. Also inciuded are acid addition or base salts whersin
the counterion is optically active, for example, d-lactate or Mysine, or racemic,
for example, dl-tartrate or dl-arginine.

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

~ crystallisation.



25 Substitution with positron emtting isotopes, such as 11C, 18F, 150 and
"N, can be useful in Positron Em ssion Topography (PET) studies for

exam ning substrate receptor occupancy. WD 2005/ 080313 PCTI | B2005/ 000086

31 Isotopically-I|abel ed conmpounds of formula (1) can general I)/ be prepared
by conveWPizBﬁ’%s 032chni ques known to_those skilled i n RHABHH0E0Wps6Hy
processes anal ogous to those descriBed in the acconpanyi ng Exanpl es and
Preparations 5 using an appropriate isotopically-I|abeled reagents in place
of the non-I|abel ed reagent previously enpl oyed. Pharnaceutically acceptable
solvates in accordance with the invention include those wherein the solvent
of crystallization may be isotopically substituted, e.g. 10 D20,

deé- acetor@emfg% .%Qe fH?-QHg%? J%raﬁ&wmaia%fn ’bT"B UBHBI BhaideRneytical ly

acceptabl e sa erl ve are va arnmaceutically active
conpoundsinclutiée cc:hlralas;ent!mals frbinea fsaitattla @ptlh@tyann;reqnelcmlsopbwwmmonfof NUIMer ous

di sorders i n_whic 2 rec d.or .in which oni.smof this

recept or tﬂﬁiaf?‘ma% {05§}pequem§§ q?ﬁ" qr |V§f Ve)ising. faf fﬂ(%n@%daﬂ@w al l ergic
ai rwaysg qh%@@mu@ﬁq@(ﬂ %ﬁrdnﬁhtb@%phwﬁﬁtafnt of other diseases such as, but

not limted to those of the nervous em premature | abor, congestive

heart failure, depreSS| on, inflammatory and allergic skin diseases,

Phare 1 s AISHANEEIRE' eﬁ%‘té‘r(?t%e%ic%ﬁw BT A8 nd Fodiflf W45 0"
gastric aqftaprpbpticallycestivti comp&ait) dun@samipld, hen iafoobiol,i om in therded f or

phar maceutj cal , use adm ni tered as crystalline or, anorphqus
product s. WIS hﬁé‘?"ﬁpy“@%t%flfﬁ’éﬁl fag( }CO@i‘%ﬁ’ﬁrﬂ’baXa ig ydiasie POiRlS anmdider s,

filmsqgy sEthads sueh 48 BABRIP 4@ %'9 1-ShefActhibARid. OWhefrn"e%éﬁngry' ng,

spray drying, or evaporative drying. Mcrowave or 25 radio frequéency drying
may be usdidstersoreericmpdvisomay bme@pafalspdtw elifemategrapbyl antion éragtional

ggg: EZE : %ﬁs\‘%l%ﬁﬂcﬂﬂ eanglr oﬁgr §r ﬁﬂﬁrofdﬁlﬁggé%%%glseoﬁorﬁ&% 05' \?e%edo?o %e' :

corresponding pure enantiomer(s) by means well known fo a skiiled person.

15 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 0 to 5% by volume of an

20 alkylamine, typically 0.1% diethylamine. Concentration of the eluate affords the
enriched mixture.

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

According o one aspect of the present invention, the (R,R)-stereoisomer of the
formula below, wiierein R'is hydrogen and R*is C1-Cs4 alkyl, preferably methyi,

and n and Q' are as defined above, is generally preferred:



as any conbination thereof). Generally, they will be adm nistered as a 30
formulation in association with one or nore pharmaceutically acceptable
excipients. The term"excipient' is used herein to describe any ingredi ent
other than the conpound(s) of the invention. The choice of excipient wll
to a | ar g¥OW03WI¥E080313 PCT/ 020051000086 32 extent HSfBAMSONSE@ct ors such
as the particular node of adninistratfon, the effect of the excipient on
solubility and stability, and the nature of the dosage form 5

Phar maceuti cal conpositions suitable for the delivery of conpounds of the
present invention and nethods for their preparation wll be readily apparent
to those skilled i ®Hhe art. Such compositions and nethods for their
preparation may be founﬁ fa anpl e, in 'Rem ngton's Pharnmaceuti cal

Sci ences', 19 it ) v 'shigg{Cbnpany, 1995). 10 The conpounds

of the inventij py al so.<b& adj er@H fj~ect J@'into the blood stream
i nto nuscl,g~0 nto an ikt ekhal Sui t ablfe neans for parenterai
admi ni st rlaﬁi on {nclude intravenous, intraarter)fal, intraperitoneal,
intrathecal, irlH8@gGHi cular, intraurethral, Tntrasternal, intracranial,

intramuscul ar 15 and subcut aneous. Suitable devices for parenteral

adm ni stration include needle (including mcroneedle) injectors,

needl e-free igliectors and_ i nfysion techniI ulle?ﬁ. Parenteral formnulations are
a

typical |y aquddi®s BESEDE o RYERHOR h Inplydesondlhj paaesidiciienfecaidbleas salts,
car bohydr; : [N to 9),
bt f o SotBpicalaBlE S coRfboBHEE oF rRiled CRhereliPofie dibdth dibiiatel 0 D
steril & rreplaggddnustaras having the sama aloinid némber,t butban werdici massanj unct i on

with a suitable vehicle such.as sterile. pyrogen-free water, 25 The
prepar at i rB%is%f n'ﬁgs%'lnt%&%ﬁe%f o iIP? ofOMiRd Sgt 8F i "&Sg o AUTPRL n‘g’l,'"cgor
exanpl e, grgdbiviited insedti@), nay readily be acconplished using standard
pharmaceutical techniques well known to those skilled in the art. The

solubility of conpounds of fornmula (1) used in the preparation of parenteral
Examples of isotopes suitable for inclusion in the compounds of the invention

10 include isotopes of hydrogen, such as ?H and *H, carbon, such as ''C, **C and
4C, chlorine, such as ®Cl, fiuorine, such as '°F, iodine, such as 2 and '#9,
nitrogen, such as "N and "N, oxygen, such as °0, 70 and "0, phosphorus,
such as ¥P, and sulphur, such as %S,

15 Certain isotopically-labelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or subsirate fissue
distribution studies. The radioactive isotopes tritium, i.é. 3H, and carboi-1 4, ie.
%G, are particularly useful for this purpose in view of their ease of incorporation
and ready means of detection.

20
Substitution with heavier isotopes such as deuterium, /e, 2H, may afford certain
therapeutic advantages resulfing from greater metabolic stability, for exampie,
increased in vivo half-life or reduced dosage requirements, and hence may be
preferred in some circumstances.

25
Substitution with positron emitting isotopes, such as ''C, ®F, 0 and N, can
be useful in Positron Emission Topography (PET) studies for exémining
substrate receptor occupancy.



30 solutions may be increased by the use of appropriate fornulation

techni ques, such as the incorporation of solubility-enhancing agents. WO
20051080313 PCTI I B20051000086 33 Formul ati ons for parenteral adm nistration
may be formul ated to be imediate and/or nodified rel ease. Mddified rel ease
for mul ati oW ¢80 del ayed-, sustained-, pul sed-, conviBkdosdespset ar get ed
and programmed rel ease. Thus conpountls of the invention may be fornul ated
as a solid, sem-solid, or 5 thixotropic liquid for adm nistration as an

i npl ant ed depot providing nodified release of the active conpound. Exanples
of such formul ations include drug- coated stents and

pol y(dl -Tactic-coglycolic)acid (PGLA)_nicrospheres. The conpounds of the

I nvention . dm niste opi cal to the i 10 nmucosa, that
o Ger a9 SRSl ileglodk iy KRS PAE asherdl, Be irepdie Boce

i ncl ude g@oﬁvemmépg@irmlqde@t kigon 16 othdbé cskatedcrnem@,arpbatwephﬁ:eséé@tl ng
powder s, dressmgs foans, filns, skin patches, wafers LB:; ants, sponges,

fibres, ngeys é@]ﬂ‘%ﬁ&%@ﬁh@% irothe. ampfswgaweg Braynples ang Frepwations pi cal
pet ol & utd %Egﬁ bttt ioftitalThaged mionts 1h B BFEhahygel  ©

Penet r at i ceagnitandénshnempldyedi ncor porated - see, for exanple, J Pharm Sci,
88 (10), 955-958 by Finnin and Mrgan (COctober 1999). O her neans of
topi cal administration include delivery by electroporation, 20

i ont ophor ﬁia?ma@@lﬁit‘éy%@éﬁtﬁble%mé@Tr?ﬁéc%r@é’l%e”%vﬁﬁQﬂ@%ﬂe‘ﬁh@ﬁ MGG e-free

(e.g. PowderjectTM BiojectTm etc I njection. Formulations for topi cal
adm ni st r deogswhenginthef wmntactf@uyatai izgsionrmay batisotopicdiho subsitited celor el ease.

Modi fi I ) i ncl ude del ayed-, 25 sustained-, pulsed-,
controﬁ?egz,cft é%ﬁsﬁjgg’ug%éhﬁ@gramd rel ease. The conpounds of the invention
can al so be adm nistered intranasatly or by inhalation, typically in the

~formof a dry fgtedemg®irdseasi farmaie, (16),Sth®irnph€rmaeeuf icaily mmdb% salt‘s a dry
or as a m xed conponent rticle, for 30 exanp m xed

blend with |
with phoslmsl? fﬁf‘?ﬁ%’e doems. eprisahia Phaymaseut Ipﬁ a@#wwapyndspm@h i nhal er
Or as an aReQaRAble RsMe thQBhe RHGRSHNSES of ANNBHAR disBiMSPs in which the

B2 receptor is involved or in which agonism of this receptor may induce benefit,
15 in partiduiar the alfergic and non-allergic airways diseases but also in the

freaiment 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 jowering gastric acidity, particularly
20 in gasfric and peptic ulceration.

Compounds of the invention intended for pharmaceutical use may be
administered as crystalline or amorphous products. They may be obtained, for
example, as solid plugs, powders, or films by methods such as precipitation,
crystailization, freeze'drying, spray drying, or evaporative drying. Microwave or

25 radio frequency drying may be used for this purpose,

They may be administered alone or in combination with one or more other
compounds of the invention or in combination with one or more other drugs (or
as any combination thereof). Generally, they wili be administered as a
30 formulafion in association with one or more pharmaceutically acceptable
excipients. The term “excipient” is used herein o describe any ingredient other
than the compound(s) of the invention. The choice of excipient will to a large



spray, atom ser . (preferably an atom ser using el ectrohydrodynam cs to
produce WD 2005/ 080313 PCT/ 1B2005/ 000086 34 a fine mist), or nebuliser,
with or without the use of a suitable propellant, such as

1,1,1,2-tetrafl uoroethane or 1,1,1, 2,3, 3, 3-heptafl uoropropane. For

i ntranasaWo0 198¥080313e powder may conprise a bi oadhesi vePCRiE605/00186 exanpl e,
chitosan or cyclodextrin. 5 The predsurised container, punp, spray,

atom zer, or nebuliser contains a solution or suspension of the conpound(s)
of the invention conprising, for exanple, ethanol, aqueous ethanol, or a
suitable alternative agent for dispersing, solubilising, or extending

rel ease oéxtehtdapend on taciorsseichaas (e padictiar sobdenf ahminstration, theal

PR N I e e e e
mcron! sgfnt0 a size suitable for delivery by inhalation (typically |ess

than 5 15 mcrons). This nay be achi eved by any appropriate comm nuting
met hod, such as spiral jet mlling, fluid bed jet mlIling, supercritical

{1 ui 0 B OBRaThAG ol BEMPaBAIRPIL AL Ry LABLESBHBAIOTRAE T R O O

spray drying. psu atrnror

_hyﬂr f)xypr prt_;sieht\fmv:auﬁ@rehhulmetaa:?s fo?&lhbiripzemaﬁ@ndfi!b_betreéadi@ev\gp;iarenumef [ nhan

i nhal er or, insyfflator may be fornulated to, contain a, powder m x of the
conpound Hps?h‘g‘"I%@n'ﬁ‘Po?ﬂ- gu@hp?%pghgwﬂ mg@gs;}ggﬁ%{%pfe@@(@@ or starch
and a per ok | a i igh kLS Sei g I um
Stearate. IT%’QB‘Q g@%ﬁ%gbﬁa%g@%ﬁﬂyg{r%é@gﬁ Si ﬁh?rhe f(')jrh%gl g?@}[& %éega'ngﬁgihydr at e,
pr ef er abl Editioa (Mack &ublishing Cosaparybl8&xci pi ents i ncl ude 25 dextran,

gl ucos% mal t ose, sorbitol, xylitol, fructose, sucrose and trehal ose. A
sui tabl%e solution formulation for use in an atom ser usi ng

el ect r ohyqradydiapdisifist 8f BHOFVEAtiGh rhale afosbe BYMIGRMBH Ndifdcl ihtedide0 201D of
t he conpound of the invention per act'uation and the actuation vol ume may

vary 30 fblged1giream. iglpumusale; ygii éde arinigmali oganea Suitabls iears depound of
formila @é)ent&%?pé{dnﬁfﬁf‘str%'ﬁééﬁOlncitﬂeerihﬂr&e%hgf infhERAR, ARFaSQHbHEgchl ori de.

Alternati
intrathecal, intraventricular, infraurethral, intrasternal, intracranial, intramuscular

16 and subcutaneous. Suitable devices for parenteral administration include
needle (including microneedie) injectors, needie-free injectors and infusion
technigues.

Parenteral formulations are typically aqueous solutions which may contain
20 excipients such as salfs, carbohydrates and buffering agents (preferably to a
pH of from 3 {o 9), but, for some applications, they may be more suitably
formulated as a sterile non-aqueous solution or as a dried form to be used in

conjunction with a suitable vehicle such as sterile, pyrogen-free water.

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

The solubility of compounds of formula (1) used in the preparation of parenteral
30 solutions may be increased by the use of appropriate formulation technigues,
such as the incorporation of solubility-enhancing agents.



WO 20051080313 PCTI MX05/ 000086 35 sol vents which nmay be used instead of
propyl ene glycol include glycerol and, polyethylene glycol. Suitable
flavours, such as nmenthol and | evonenthol, or sweeteners, such as 5
saccharin or saccharin sodium may be added to those fornul ations of the

i nvent i onWOR08¥$8H3f or i nhal ed/ i nt ranasal adm ni st r at | ECT/IBE@SORER | ons f or

i nhat ed/ i ntranasal administration nma38 be fornulated to be imredi ate and/ or
nodi fied rel ease using, for exanple, PGAA Mdified release 10 formulations
i ncl ude del ayed-, sustained-, pulsed-, controlled-, targeted and programred
rel ease. in the case of dry powder inhalers and aerosols, the dosage unit is
det er m nefornylatieanisr phrenteal mdmmsmtmahiayét&sfoanmmm &dberimnmdlatblni ts in

accordanc he inven re t rran a ister a
metered d ‘brmﬁ’%ﬁ ' rRleARe Moﬁ'&e%r (5‘#? ’ﬁ'é 8“&0 tdﬁga)'@aﬁpound of
formul a (él)staﬂb@- Og@l&égi cé’rﬁfdllléddg %érebl ahéfpb rAthniRRt IrenehQ@. apge 0.001ng

to 40ng dm ni steré singl e dose or, nore usually, as
di vi ded dmpomndmo‘gﬁbetmmwordmay be mulﬁﬁ%cﬂﬁw@s solid, f samissclid Or are

particuyl a it i n| nhal at.i The ounds of
the in en{hl'%w%ﬁrﬁ" mﬁ‘h&}ffmﬁﬁﬂﬂ?'gﬁj tﬁm | "quﬂ'%g %‘?993 rowa{?mg 9@% xanmple, in
the form @‘lea%esm@sadtmeycmmﬁmr Exaﬁf l@@h&;ctﬂﬁ?ﬂﬂlldﬁhﬁh&ﬁdﬂ@e drug-r adi ti onal
supposi tory base, but various al ternatlves @i be used as appropriate.

For nul at i epafed §ten¢%erﬂrépplvépyrlmtlc-mlﬁcﬁh@)ﬁatat(P Ataictspheietul ated to be 30

I mmedi ate and/or nodified release. Mddified release fornul ations include

del ayed-, sustained-, pulsed-, controlled-, targeted and programred rel ease.
WO 200510$ﬁéb8niﬁﬁiﬁhdﬁﬁﬁﬂﬁ9ﬁ)@ﬂﬁﬁl ma§ aldtebe admnisidsed togidallyitoteatkion may al so

be adr?onl Srt* %uec%sgl rﬂ?s?tt {sy cIerma“y or transrdermally Typical formulations for this
purpose include gels, hydrogels, lotions, soiutions, creams, ointments, dusting

powders, dressings, foams, films, skin pafches, wafers, implants, sponges,

fibres, bandages and microemulsions. Liposomes may also be used. Typical

carriers include alcohol, water, mineral oil, liquid petrolatum, white petrolaium,

15 glycerin, polyethylene glycol and propylene glycol. Penetration enhancers may

be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958 by Finnin

and Morgan (October 19899).

Other means of fopical administration include delivery by electroporation,
20 iontophoresis, phonophoresis, sonophoresis and microneedle or needlie-free
(e.g. Powderject™, Bioject™, etc.) injection.

Formulations for fopical administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
25 sustained-, pulsed-, conirolled-, targeted and programmed release.

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



ear, typically in the formof drops of a m cronised suspension or solution
in isotonic, pH adjusted, sterile saline. Oher formulations suitable for
ocul ar and aural admnistration include ointnents, biodegradable (e.gqg.
absor babl e gel 5 sponges, collagen) and non-bi odegradabl e (e.g. silicone)

I npl ant s, WOiS089313 | enses and particul ate or vesi cul aPCIyBeFH@NBUCh as

ni osones or |iposones. A polyner sudh as crossed-Ilinked polyacrylic acid,
pol yvi nyl al cohol, hyaluronic acid, a cellulosic polyner, for exanple,

hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose, or nethyl cellul ose,
or a heteropol ysacchari de polyner, 10 for exanple, gelan gum may be

i ncor por a4 &de tmigB drenebulisbr, awitir es withait the,usesefcd saﬁamerpzméﬂant wachhl ori de.

Such f | at I be d t h I t f
Soul ar | A SlolpeBAnS Y Tk | Pt SR OB RERR e AL NS ancl or
modi fied gl Qﬁé%ovdﬁ@ﬁ“n’idgﬁ@bnh HEABEHibAARBENR hGett, fd?%ﬁéﬁﬁ:lé%fﬁbb%ﬁn or

sust ai ned-, pul sed-, control Fed- targeted, or programmed release. The
conpoundscmﬁodﬁﬁﬂﬂbnvent|on may be conbined with sol uble macromol ecul ar
entltlﬁ such as cyclodextrin and suitable derivatives thereof 20 or
pol yet hyl ene gl ycol -contai ning polynmers, in order to inprove their

sol ubi I'i t'Yhe diressirigbd Ocmrft@mar %@ﬁbesﬁwlmamm@m@v&idb@hséﬂ tyntal@/ ar
stability for use in any e aforenenti oned nodes of adm nistration.

Dr ug- cyci gebian Ph &y@ﬁﬁm%%sof ﬂh@r C@%BWQ{S) af dhe dovantios eempesiegafary usef ul
for 25 "8?&mnﬂl8 a&ﬁ?ﬁ&r”?%ge%ﬁgg fd? g?t;ggt ggegﬁﬁféeaqeuﬁ%{‘e %fén‘ﬂs @ and

non-i ncl usi exes ernative

cggpl _exatdlepet‘emgh s’ohﬁﬂdhm or éﬁmdilyglreléem rtnifitil;e Iratjziv@,ea ysropelamtah alaum i gr]}/

addi ti as a carrier, ent, .or so iLiser st comonly used for
these%ur%@kt aé}dea'bPB{\%”al %gﬁﬁ%] anhrRHChBh AR g%ﬁ@ﬂ%ﬁﬁevp C agidaRpPBs of which
may be fogipdiddhcladiger national Patent 30 Applications Nos. WO 91/11172, WO
94/ 02518 and VIO 98/ 55148. WO 20051080313 PCTI 1B2005/ 000086 37 | nasnuch as
it may desirable to adnminister a conbination of active conpounds, for

s o ¢ hi Renie o8R0 R RowbpE 3r, ApRolk Rl 5 Borpdae ' O™
phar ”Bceuﬁﬁrﬁ@hlsed to a size suitable for delivery by inhalation (typically less than 5
15 microns). This may be achieved by any appropriate comminuting method, such
as-spiral jet milling, fiuid bed jet milling, supercritical fluid processing to form
nanoparticles, high pressure homogenisation, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcelluiose),
20 blisters and cartridges for use in an inhaler or insuffiator may be formulated to

contain a powder mix of the éompound of the invention, a suitable powder base

such as lactose or starch and a performance modifier such as Heucine,

mannitol, or magnesium stearate. The lactose may be anhydrous or in the form

of the monohydrate, preferably the latter. Other suitable excipients inciude
25 dexiran, glucose, maltose, sorbitol, xylitol, fruciose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using
electrohydrodynamics fo produce a fine mist may contain from 1ug to 20mg of
the compound of the invention per actuation and the actuation volume may vary
30 from 14l to 100ul. A typical formulation may comprise a compound of formula
(1), propylene glycol, sterile water, ethanol and sodium chloride. Alternative



conpositions, at |east one of which contains a conpound in accordance with 5
the invention, may conveniently be conbined in the formof a kit suitable
for coadm nistration of the conpositions. Thus the kit of the invention
conprises two or nore separate pharnmaceutical conpositions, at |east one of
whi ch contains a conpound of formula (1) in 10 accordance with the

i nvent i onYO2M§%%B4hs for separately retaining said coRg89BI0PHIGS6Ssuch as a
contai ner, divided bottle, or divided foil packet. An exanple of such a kit
is the famliar blister pack used for the packaging of tablets, capsules
and the like. 15 The kit of the invention is particularly suitable for

adm nistering different dosage forms, for exanple parenteral, for

admi ni st 8pivagts: whichepay dieeuseshiiisdead ehprenylensi glyesleinclude iypereingrd val s, or

for ti tr%é"ﬁmg}% @?? rate conpositions against one another. To assi st
conpl i ance, i @pi cally conprises directions for admnistration and

may be provided with a so-called nenory aid. 20 For admi nistration to human

patients, t,hg total daily dose of the conpounds of the invention is

typi cal | PUilg %@a‘f%@esw B9 Metee!lsih IRy Oladinel; R SWSEIRNEIR,sBICh &% t he node
of adngni i ; i ! ; y require
From 0 00Toq s 3b,seCCRLr Saiem. Jaj e, SHABE L5 B8k Ao B of S0 Y gl o
or di vi déavendios intandedioy infsded/indraphyaliaginginisgratiorscr et i on, fall outsi de of
the typical range given herein. These dosages are based on an average hunan
subj ect having a weight of about 65kg to 70kg. The physician will readily

be abl e tRyrARIRORE or daRGEdAMFanaddl SURiMSkatioM BRI filtnufatéd So0pé Si de this
range, such as infants and the elderly. WD 2005/080313 PCT/]: B20051000086

38 For t Hemaditgandéorgnodides releass usingctos enample: RELA: Medifigd releasercl ude
refer ’?ﬁ'c‘?ﬁ%m@&i&’ré{i%@flgﬁeﬁyehl %h' fé?nc?d?d prophylactic treatnent. According to
odrment o €

anot her e resent 1 nvehtion, the conpounds of the formul a
(1), or phisedaceuitioliad, Yargeledmibiregsmhined rdeassed 5 forns or conpositions

t hereof, can al so be used as a conbination with one or

in the case of dry powder inhalers and aerosols, the dosage unit is determined
by means of a valve which delivers a metered amount. Units in accordance with

15 the invention are typically arranged to administer a metered dose or “puff”
containing from 0.001mg to 10mg of the compound of formuta (1). The overall
daily dose will typically be in the ra.nge 0.001mg to 40mg which may be
administered in a single dose or, more usually, as divided doses throughout the
day.

20
The compounds of formula (1) are particularly suitable for an administration by
inhalation

The compounds of the invention may be administered rectally or vaginally, for

25 example, in the form of a suppository, pessary, or enema. Cocoa butter is a
traditional supposiiory base, but various alternatives may be used as
appropriate.

Formulations for recialivaginal administration may be formulated to be
30 immediate and/for modified release. Modified release formuiations inciude

delayed-, sustained-, puised-, controlied-, targeted and programmed release.



nore additional therapeutic agents to be co-admnistered to a patient to
obtain sone particularly desired therapeutic end result such as the _
treatment of pat hophysiol ogi cally-rel evant di sease processes including, but
not limted to (i) bronchoconstriction, (ii) inflammtion, (iii) allergy,
(iv) tisswe2sbessosuction, (v) 10 signs and synptons suebrasobNifadsh! essness,
cough. The second and nore additional therapeutic agents may al so be a
conmpound of the formula (1), or a pharmaceutically acceptable salt, derived
forms or conpositions thereof, or one or nore (32 agonists known in the
art. More typically, the second and nore therapeutic agents will be

sel ect ed TheQBnfpdlink oF &Y invbAtch Py Ry @é)ﬁﬂﬁﬁrﬁsté%‘ﬂﬁctﬁ%fﬁe Heedr herein,

the terms "co-admnistration”, "co-admnistered” and "i conbi nation with",
r ef er ri ngafotypisaliy difierffiersn of drepsgf & igroaised ssuspensiadre sauli@r in her apeuti c

2l ¢ and RGP R Ot So oDl Srer e 20 "
fornmul a (alyalaadministratipg uinciidag emihentst biedembdatie (dghebdotiable gel nent

when such conponents are fornul ated together into a single dosage form

whi ch ¥ e1598882S, s&398BFHHe APR-Pigdegianabip (P | §ilicane) SEHEaRtE nwaes: sai d
patient, | ' c'aln%. e‘?‘ﬁéﬂ ' " ignation of
25 conpod%%)sér@ﬁ%lgéd%ﬁe?(lsﬁ ar|1 %Era¢$?ﬁ?3%2§%§§ Ofgﬁgbdgg |'eA1nt in need
of treat rmhltmembigch ascitossathlinkedt polgaearyiiomeid, gichdirylaicohd!r oyalasmiic ot her

by sai o B ert  CaAN pBRVENTG KNS SPuTPRRaRdr ot RSeant 1 al |y
e 'Same fyiseybhyal o droetny GoRABGH, 005 hbtcko T SERAGRAORRRAr, 39

sequential” adim nistration of such conbination conpound(s) of fornmula (1)
and t Her dpeerampleg delans guts mapdie dmorporateske toasthar with ree presemraivesuch

o en-ar Ui bAEARR ARHSe [SBR RPFORERS b L RV EBBAT ot

time intdomephdrebiseen each admi ni stration, whereupon said

Formulations for ocular/aural administration may be formulated to be immediate
15 and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted, or programmed release. '

The compounds of the invention may be combined with soluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof
20 or polyethylens glycof-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of

the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generaily useful for
25 most dosage forms and administration routes. Both inclusion and non-inclusion

complexes may be used. As an alternative fo direct complexation with the drug,

the cyclodextrin may he used as an auxiliary additive, i.e. as a carrier, diluent,

or solubiliser. Most commonly used for these purposes are alpha-, beta- and

gamma-cyclodexirins, examples of which may be found in International Patent
30 Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.



conponents are released at substantially different times to -said patient;

and sequential adm nistration of such conbination of conpound(s) of formula
(1) and therapeutic agent(s) to a patient in need of treatnment, when such

10 conponents are fornul ated together into a single dosage form which

rel eases weaizghspeudponents in a control |l ed manner V\hEI‘ElILEQ&B.‘IOGﬁ%u L€
concurrently, consecutively, andlor sgverlapingly adm nistered at the sane
andlor different tinmes by said patient, where each part nmay be adm ni stered
by either the sane or different route. 15 Suitable exanples of other

t herapeutic agents which may be used in conbination with the conpound(s) of

formul a frhbm8h BPHEHTRUEAOY KarAtSEPhUBhiRRd:Sof 4V KomobaRAS, Of

conpositions thereof, include, but are by no neans Timted'to : '(a)

5- Li poxyfperxamplé-foOthe phipoise @fdramiing-4 ppdicyipe thssmsacan cattdition, pristein 20
FLAP { | st b) Leukotr] t | St LTRAs). i ncl udi.

&t agon; BERoPe Epe B PloRsat TaRon FHAL g OF PGt aRHEGAEERor

ant agoni géfipbdifiontidtdedtt dHROoRhRALRURIINS BScorhBdurdl in aBebradnas pocept or

agoni st vasoconstrictor synpathom netic agents 25 for decongestant use, (e)

nuscabi nthe Reentitsepnay cantenigntiyshe combinad bhibiei ipemgolea ddfesuitable far) PDE

inhibito . 2 p PDES inhibitors, (g) Theophylline, (h)
Sodi um &%%@P%&fsﬁé)ﬁm%ﬁ‘ﬁ%@w 3 PCTI | B20051000086 40 (i) COX inhibitors
bot h non-sel ective and selective COX-1 or COX-2 inhibitors (NSAIDs), (j)

Oral and_i nhal ed gl ucocorti costerojds, such as DAGR (dissoci ated agoni sts
of the cohis &y it of dbe dryentign RMDNSES dWve it mare: PerRAREs Phaimaceuligali nst

endogenopsmh il ETB ek sEBhL [dfSFhich contains a compound of formula (1) in

10 accordance with the invention, and means for separately retaining said
compositions, such as a confainer, divided bottle, or divided foil packet. An
example of such a kit is the familiar blister pack used for the packaging of
fablets, capsules and the like.

15 The kit of the invention is particularly suitable for adminisiering different dosage
forms, for example parenteral, for administering the separate compositions at
different dosage intervals, of for tifrating the separate compositions against one
another. To assist compliance, the kit typically comprises 'directions for
administration and may be provided with a so-called memory aid.

20
For administration to human patients, the total daily dose of the compounds of
the invention is typically in the range 0.001mg to 5000mg depending, of course,
on the mode of administration. For example, an intravenous daily dose may
only require from 0.001mg to 40mg. The total daily dose may be administered

25 in single or divided doses_and may, at the physician's discretion, fall outside of
the typical range given herein. |

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



(I') Anti-tunor necrosis factor. (anti-TNF-a) agents, (m Adhesion nol ecul e

I nhi bitors including VLA-4 antagonists, (n) Kinin-Bl- and B2 -receptor

ant agoni sts, (0) | munosuppressive agents, 10 (p) Inhibitors of matrix

met al | oprot eases (MWPs), (q) Tachykinin NK1, NK2 and NK3 receptor
antagonists, (r) Elastase inhibitors, (s) Adenosine A2a receptor agonists,
(t) | nhi Bix299%088F13ur oki nase, 15 (u) Conpounds that adtCIHB2HEPYATNe
receptors, e.g. D2 agonists, (v) M¥dul ators of the NFu pathway, e.g. |KK
i nhibitors, (w)nodul ators of cytokine signalling pathways such as p38 MAP
ki nase, syk kinase or JAK kinase inhibitor (x) Agents that can be cl assed
as nucolytics or anti-tussive, and 20 (y) Antibiotics. According to the
present iFovdim Pridancendi deubtoefaencdschereindodirastrognt” nclunel rafgrapcad th © - H3

ol ucocor i SHEPPARNE Ktob A teRRbART Or *ogoni <cs. | Mooulators of

cyt oki ne signalling pathyways such as p38 MAP ki nase or syk kinase, or, 30
- Leukot ri ene Azpbagani ot sarotidrAsmbouirhent raf dind agassieat sinoéntiohP4thd TC4, LTD4,

and LTE4, are further preferred. WO 20051080313 PCTJB20051000086 41

Accor di nd:OP?POEJﬁaS pﬂr} ég‘%rfbfm%eﬁs’i 8h Ph%'mﬁﬁeﬁgwlbfna@ﬁeﬁt?@e@@%odﬁﬂ‘éedof forml a

(1) WED forms or compositions thereof, can also be used as a combination with one or
more additional therapeutic agents fo be co-administered to a patieht to obtain
some paricularly desired therapeutic end result such as the treatment of
pathophysiologicélIy—relevant disease processes including, but not limited to (i}
bronchoconstriction, (i} inflammation, (iii) allergy, (iv) tissue destruction, (v)

10 signs and symptoms such as breathlessness, cough. The second and more

additional therapeutic agents may also be a compound of the formula (1), or a
pharmaceutically acceptable salt, derived forms or compositions thereof, or one
or more P2 agonists known in the art. More typically, the second and more
therapeutic agents will be selected from a different class of therapeutic agents.

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

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

 substantially simultaneous administration of such combination of

25 compound(s) of formula (1) and therapeutic agent(s) to a patient in need

of freatment, 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 fo said patient,



- glucocorticosteroids, in particular inhaled glucocoiticosteroids with
reduced system c side effects, including predni sone, prednisolone, 5

fluni solide, triantinolone acetoni de, becl onet hasone di propi onate,
budesoni de, fluticasone propionate, ciclesonide, and nonetasone furoate, or
- muscar iWP@00Fessetept or ant agoni sts or anti chol i ner gircTagmos/®oossncl udi ng in
particular ipratropiumsalts, nanely¥bronm de, tiotropium 10 salts, nanely
brom de, oxitropiumsalts, nanely brom de, perenzepine, and tel enzepine,
are further preferred. It is to be appreciated that all references herein to
treatment include curative, palliative and prophylactic treatnent. The
descriptiors apduEntiab BHmimstraton ebsiee nsmbinaﬂohmoanmumd(s)aﬁp‘brma]al ons to

n e cormgo A e R BRI S 0

range of ther@@ﬁfébh@nﬁ@ﬁﬁé ifSYPiLIIXBE  apast fr@tﬂse‘ermttﬁﬁeﬁiutd Beparhe) @ysageecause of
t he essenti al e which the 02 receptor 20 plays in the physiol ogy of all

manmal s. Ther@rmSewhm are Hakem &b eeansepulivie tigessbyitsaighvatienbivitteBat es to t he
compoynds of E@Hﬁékﬁt i ANBLRERULAGR P%erﬁ%r eaﬁ‘ﬁ@‘h‘fé é@&jgaﬂe“ ved

forms ™ or conpdsitions Theras or use in eases,

di sorders, andompondntsi avesrelieasam e bubdtantfally diéerept times $o isnidopatieohi; Mor-e
specifically, tge present 25 invention also concerns the conpounds of
formula (1), 8PYpharmaceutically acceptable salts, derived forms or
conpositions thereof, for use in the treatnent of diseases, disorders, and

conditions se
PCT 11820051?308’%@61@(%&3i é%ﬁ%@tﬁh%%gﬁggﬁﬁﬁtﬂﬁ ,0 PEomgH@]d’(@P@fr@ﬁtgg %ggenesi S

i n particul ar (Hsanththerapeatic agenl(sidoizepationt Gcneet o ioeatmest, gyvhampsuobnsi st i ng’ of
AL OP! fo 351 N8 compRRe A B cARLMEY 13dRETTo 3°bAGR Bl forl GRRH °

releases said componenis in a controlied manner whereupon they are

concurrently, consecutively, andfor overlapingly administered at the

same and/or different times by said patient,

where each part may be adminisiered by either the same or different route.

15 Suitable examples of other therapeutic agents which may be used in
combination with the compound(s) of formula (1), or pharmaceutically
acceptable salts, derived forms or compositions thereof, include, but are by no
means limited to :

(a) 5-Lipoxygenase (5-L0) inhibitors or 5-lipoxygenase activating protein

20 (FLAP) antagonists,

{b) Leukotriene antagonists ({. TRAs} including antagonists of LT84, LTCy, LTDy,
and LTEa, ‘

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

(d) o~ and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents

25 for decongestant use,

(&} muscarinic M3 receptor antagonists or anticholinergic agents,
(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,

(g) Theophylline,

(h} Sodium cromoglycate,



ast hma, bronchial asthma, essential asthma, true asthma, intrinsic 5 asthma
caused by pat hophysi ol ogi ¢ di sturbances, extrinsic asthma caused by
environnmental factors, essential asthma of unknown or inapparent cause,
non-at opi ¢ asthma, bronchitic asthma, enphysenatous asthng,

exer ci seWhyewswst hma, all ergen i nduced asthma, coPdr/amosimeddeed ast hna,
occupational asthma, infective asthAta 10 caused by bacterial, fungal,
protozoal, or viral infection, non-allergic asthnma, incipient asthnma,
wheezy i nf ant syndrone and br onchi ol ytis, chronic or acute
bronchoconstriction, chronic bronchitis, small airways obstruction, and
enphyseng) C@Ka‘nhbihblisvlmthrndnpééi@amatamysaéwﬁweyfsom’seamx-dfinhlh&b:%ver type,
eti ol ogy, Mé fat hogenesi s, in particular an obstructive or inflanmmtory
ai rways dil Sthat is a menber selected fromthe group consisting of

chronic @gopaaz@aa [hﬂnaqe@ f Bhéostﬁmlﬁé“,is‘hcﬁ%%tbﬂ@tﬂ Mdi@@ﬁgﬁn@&sease

(COPD) , D that inc es chronic bronchitis nonary e ysema or
dyspnea ass¥dhatedicoid moeptagsoci at ed with COPD, CCPD that is 20

h bl dul t
Feap: Pat B0y R0 Ep A EREGHERS rEoyaaRy St otBeboia P BRGNSy per -
reactivi (jy gapaessialcrdss RIS (aff-IBIFLBPagiis,and ai rways di sease that is
associ ated with pul nonary hﬁ/}pertenm on, ~bronchitis of whatever type,

eti ol ogy(maﬁdlmcrrb@@lﬁ@stlesmh ﬁomnciudmge\fLA-éanmgmcﬂw.tu s that is a menber

" ar ynoot (LRBT 5 BHEHPr PR Bkt onani (i o, catarrhal br onchi tis.

croupus gy ﬁﬁhum@ppcgsym}@r Jtis, infectious asthmatic bronchitis,
productive br onchitis, &ococcus or _streptococcal bronchitis and
vesi cif an(p)dﬂbtb&ﬁiswfsmatﬂﬁ m%té rEoteanes (MMRs), WO 20051080313

Eg/hl)gggggfnpwﬁmaﬁﬁ’cul Qﬁ@!}ﬁ% pg%%lg%' gerl ;ygene(rari)le(rjl gg%/ect(:)red from
t he gr ougr)cBlastiaseiimgbitdrs,

(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

15 (u) Compounds that act on dopamine receptors, e.g. D2 agonists,
(v) Moduiators of the NFxf pathway, e.g. IKK inhibitors,
(w)modulators of cytokine signalling pathways such as p38 MAP kinase, syk
kinase or JAK kinase inhibitor
(x) Agents that can be classed as mucolytics or anti-tussive, and

20 {y) Antibiofics.

According to the present invention, combination of the compounds of
formula (1} with :
- H3 antagonists,
- Muscarinic M3 receptor antagonists,
25 - PDE4 inhibitors,
- glucocorticosteroids,
- Adenosine A2a receptor agonists,
- Modulators of cytokine signalling pathyways such as p38 MAP kinase or syk
kinase, or,
30 - Leukotriene antagonists (LTRAS) including antagonists of LTBs, LTC4, LTDy,
and LTE4,

are further preferred.



cylindric bronchiectasis, saccul ated bronchi ectasis, fusiform
bronchi ectasis, capillary bronchiectasis, cystic bronchiectasis, dry 5
bronchi ectasis and follicular bronchiectasis. A still further aspect of the
present invention also relates to the use of the conmpounds of formula (1),
or phar ma¥@a&4688813) acceptable salts, derived forns BCTERNEEABIGSEONS
t hereof, for the manufacture of a ddig having a (32 10 agonist activity. In
particular, the present inventions concerns the use of the conpounds of
formula (1), or pharmaceutically acceptable salts, derived fornms or
conpositions thereof, for the manufacture of a dr u? for the treatnment of 02-
medi at ed di sedesdingdodhecpsaedt Hiyentiaom gumbinaliomef die campoysds afnd/ or
conditi %fmh‘as(tl?% hove. 15 As a consequence, the present invention provides
a particularly' “intéresting nmethod to treat a nmanmal, including a human
being, with an effective anount of a conpound of formula (1), or a
phar naceut i cal | glucacaéippstbioidss aint padeunlay ddhéied nglacoaoignsdébidsnwither eof . More
precisely, the esent invention provides a particularly jnteresting nethod
for the treat neFﬁoc{%szﬁfﬁgerBﬁﬂﬂﬁi%fFe&gS,dPQI@QEBSD%&}S&FGCBMW Me:in a
mamak, i ncludi aan@olieTemanRtidtthe aBeRidd C&&cﬁémé@ﬁs%é@ﬂ&%ﬁi&@&g,oﬁ
conditions |isted above, conprising adm-dm nistering said mamal’ with an
ef fecti ve anounbudésenidanfidicagons prepionaiea didgsonide, pndrmemetasooal |y
accept abl e sal tﬁ{gg@/ [ derived forns. The follow ng exanples illustrate the
preparation of oﬁ‘pounds of 25 the formula (1): Preparation 1 : D ethyl
2,2'-(1, 3-phenyl ene)di acetate H3C~ OCH3 0 WD 2005/080313 PCT/ 1B20051000086
44 Acetyl chl.or nugsca@iccm3 tstmpbar )antagorsidedrt anticisolispryisi agents 2, 2' - (1, 3-
phenyl ene) di acet i cid g)SO, OP, .260mmpl ) in et hanPI ?508m and t he
resul ting sol ulNHiiRG ik Saricyiardpraliepish spEsnaamsly 18Rt WHMas cool ed
Lgr[ﬁt@imontesfmer%!t'é,e Aafhel1e hRANMBN oRFIDYRA | Sals2CURimdiPe BlBRiideie was
perenzepine, and telenzepine,

are further preferred.

it is to be appreciated that all references herein o freatment include

curative, palliative and prophylactic treatment. The description, which foliows,

15 concemns the fherapéutic applications to which the compounds of formula (1)
may be put.

The compounds of formula (1) have the ability to interact with the $2
receptor and thereby have a wide range of therapeutic applications, as
described further below, because of the essential role which the B2 receptor

20 plays in the physiology of all mammals.

Therefore, a further aspect of the present invention relates to the
compounds of formula (1), or pharmaceutically acceptable salts, derived forms
or composifions thereof, for use in the treatment of diseases, disorders, and
conditions in which the #2 receptor is involved. More specifically, the present

25 invention also concerns the compounds of formula (1), or pharmaceutically
acceptable salts, derived forms or compositions théreof, for use in the
treatment of diseasés, disorders, and conditions selected from the group

consisting of :



5 between saturated aqueous sodi um hydrogencar bonate (300nm ) and et hyl
acetate (500m ). The organi c phase was washed with water (200m.), sat. aq,
sodi um chl oride (300mLl), dried (sodiumsulfate) and the solvent renoved in
vacuo to give the title conpound as a pale yellow oil (63.5g). 'HNWVR (CDCl 3,
400MHz) WO O3BOZIB, 6H), 3.65 (s, 4H), 4.20 (g, 4H), FCTZB2@53@08610 (m 4H)
ppm MS (electrospray) : mlz 251 [ M+ Preparation 2 :

[ 3- (2- Oxo- propyl ) - phenyl ]-acetic acid ethyl ester HOOCH3 O O 15 A
solution of the diester frompreparation I (44.3g, 177mmol) and 2,2'-(1, 3-
phenyl ene) di acetic acid (59.2, 308mml) in ethanol (24nml) and di oxan (290ni)
was treat ede desiiwa of whiateve? ipey dtiology.q0ri pathogehasik, Impartis8la8astiinmia The

tion mxtyre. tirred at reflux for 18 h b _being all owed t
ool and conbIAUY & M SIFe ot i 8rouEeaTag St SPBL 8RR Lt od wi i h

tol uene 20 ( 1AbAAkomind abihend, e Sllbigid) tsShrHAT Yatbpict Bréttbhial NRIELieliAdé® Was
concentrated in vacuo and the .résidue taken up in water and basified with
sodi um bi car bgat¥Ra,uRteNchigh astbma: apssenhial @sfhrng.e tiugs agihina.eintingiar et hyl

acetatge (200 I-?[%j r gani S I . \WAS L th sodi um
bi car b%nate g%%h |on6 ?@0%&) bgg‘ﬁh@%{"ﬁ?& ﬁdﬁg%ﬁgégg %o ‘ln\‘t%@h %% cr)]‘r{%de (50m).
The conbi ned gqusslish?=meibnmehtl ecrac edidntizdl asthme 3f wirtkno@d! bydr ochl ori c

acid and extracted wi,th ether (3x3Qnil). The organics re conpi ned, dried
(magnesi um sul'rlﬂpé’laéﬁntanaca%nce%‘fm q‘é?f in QPE'&'H@: Tll?éﬂrl"'ggicduea Q3 rjturated

W th pentane @i ' o] . e [ . "HNWR
( CDaD, 400%&%3@?&%50% %gllfﬁé: gr %}g&?ﬁ&%{%‘f%%éz %ﬁe%&', ﬁl‘z?a?%@?q, 30
2H). 7. 18- 7. 32sthmaxied piirindweda05mesonieaHoAl BINNE) DEANES astEna N5

Rl A 2T G g p—

asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,

s chronic or acute bronchoconsiriction, chronic bronchitis, small airways
obstruction, and emphysema,

+ obstructive or inflammatory airways diseases of whatever type, eticlogy,
15 or pathogenesis, in particular an obstructive or inflammatory airways
diseése 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
20 characterized by irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of airways hyper-
reactivity consequent to other drug therapy and airways disease that is

associated with pulmonary hypertension,

« bronchitis of whatever fype, efiology, or pathogenesis, in particular

25 bronchitis that is a member selected from the group consisting of acute

bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,

catarrhal bronchifis, croupus bronchitis, dry bronchitis, infectious

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

30 s acute lung injury,



0 H3C CH3 5 Met hyl magnesium chloride (51nl of a 3Msolution in
tetrahydrofuran, 153mmol) was added dropwi se to a stirred solution of the
preparation 2 (11.6g, 5Imml) (International Journal of Peptide and Protein
Research, 1987, 29(3), 331) in tetrahydrofuran (300m) at OC under

ni t rogen. WERAWSHEAER i on was 10 all owed to warm to roompCememisdongse over ni ght
with the formation of a thick whitddprecipitate and then water (50ml) and
2N hydrochloric acid (80m) were cautiously added. The aqueous was
extracted with ethyl acetate (2x300ml) and the conbined organics washed
with brine (50m ), dried (sodiumsulfate), and the solvent renpved in vacuo

t o furni shet beorichidctasio op ahattves tgpe) Atidyyoiol palfodehésidgin Béﬂtlbmar(CQCI 3, 400
MHz) 6: 1.22 (6H,.s), .2.75 (2H, s), 3.63 X;H, s), 7.12-7.30, (4H . M8
(ESI) : mz @Gy‘mﬂtﬂﬁs Septps & Meshbeynselected from the group consisting of
{3-[2-(2-Cht Aeet ylan et hyl .- I'] -gacetgc.acid H HO N
ANCl 0 H3C %%ﬁz- C#’]‘I%gp @%é%f%ghitrl cgﬂl% %?%m P%ﬁ%ﬁ@ms{%g ed to a

sol ution of tnenchienidsid, dapdlenpr bpachidctasis3 (Y6t ghrof@hivetysis,i mirpcetic acid
(33 . The resulting.sol uti 5 S cooled to OC, treated with

i on
concent r at ed PEQIFGHVS SQB&P"(%F& r?wgﬂﬁctf“ﬁ'é' reaction mxture allowed to warm

gradually to roomtenperature. After 4 hours the reaction m xture was
poured onto ice and basifled with solid sodium carbonate. The sol ution was
extracted with ethyl acetate (2x500m ) and the WO 2005! 080313

PCTI EB20051000056. 46 conbi ned organic extracts dried (magnesium sul phate)
and concent r &t 88l fusthep sepsct of Gevireparpt @V?W@%?'@@J@lﬂt%%t%ﬂﬁu%ﬁ ess solid

(19. 08) '&%W(ﬂﬁ@g of foffAANHEN, Br phanfiabeuticBly) acdeftablSsaie lderide2 (S. 2H).

3.95 (s,
. forms or compositions thereof, for the manufacture of a drug having a p2

10 agonist activity. In particular, the present inventions concerns the use of the

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

“or compositions thereof, for the manufacture of a drug for the treatment of p2-

mediated diseases and/or conditions, in particular the diseases and/or
conditions listed above.

15 As a consequence, the present invention provides a particularly
interesting method to treat a mammal, including a human being, with an
effective amount of a compound of formula .(1), or a pharmaceutically
acceptable salt, derived form or composition thereof. More precisely, the
present invention provides a particularly interesting method for the treatment of

20 a B2-mediated diseases and/or conditions in a mammal, including & human
being, in particular the diseases and/or conditions listed above, comprising
admidministering said mammal with an effective amount of a compound of
formula (1), its pharmaceutically acceptable salts and/or derived forms.

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

HC. O O.__-CH,
) o



6.19 (m 1H), 7.06-7.31 (m 4H) ppm 5 M (electrospray) : mz 282 [MH|
Preparation 5 , 13-(2-Am no-2-nethyl -propyl)-phenyl]-acetic acid nethyl

ester HZN/ O- CH3 HZC CH3 L 10 A solution of the am de from preparation 4
(5.19, 18mmmol), thiourea (1.6g, 21 nmmol) and acetic acid (18m ) in ethanol
(80mM ) was heated to reflux under a nitrogen atnosphere for 16 hours. The
react i on W 20%P8343as al l owed to cool to room tenper aPCFEB2BI3N0G0BG t er ed. The
filtrate was concentrated in vacuo, ¥t he residue dissolved in methanol
(150m), saturated with hydrogen chloride gas 15 and the resulting sol ution
heated to reflux for 16 hours. The m xture was concentrated in vacuo and
the residue partitioned between ethyl acetate (200nl) and 5% aqueous sodi um
car bonat Acstyl ehiodde ((2Q%mil) .175hamael} geas addedds ea waspersite dfve,2h(i@+ ne(100m ),

£, CoRRBTARTEAN 858 L RS el AR i 25

a 2M sol yilish AfooRSIM0 RALR BP1EHRurs. ! Phe Selbort ad cOgUA 1o Teme! uent was

concentrated in vacuo giving the title conpound as a yellow ol 2. 68g.
' HNVR ( Clrongsrabostand e solgent(remaiap, in2vagsiof She2igsidug, eas (partitiinet)) , 3. 69 (s,

220’ [ fripesebn aphael aadedtd Sofihat TypludohoBrtnats’ BanG 854" A8 oyt hyl 1
|Ioh/en>ll L Nﬁ@ﬁ?ﬁ)ﬂilj%@%ﬂ%ﬁ@%%@%dﬂ%ﬂh RZIO5 (NP 6satddqCH Br  \ O
sodium chiloride (300ml), dried (sodium sulfate) and the solvent removed in
vacuo fo give the title compound as a pale yellow oil (63.5g).
THNMR (CDCls, 400MHz) &: 1.31 (t, 6H), 3.65 (s, 4H), 4.20 (q, 4H), 7.24-7.36
10 (m, 4H) ppm.

MS (electrospray) : m/z 251 [M+H]"

Preparation 2 : [3-(2-Oxo-propyl)-phenyl}-acetic acid ethyl ester

HO O _-CHs
0 o]

15 A solution of the diester from preparation 1 (44.3g, 177mmol) and 2,2-(1,3-
phenylene)diacetic acid (59.2, 308mmol) in ethanol {24ml) and dioxan {(290ml)
was treated dropwise with 12M hydrochioric acid (4.9ml, 58.8mmol). The
reaction mixture was stirred at reflux for 18 hours befare being allowed fo cool
and concenirated to low volume. The reaction mixture was diluted with toluene

20 (125ml) and the resulting slurry filtered. The filtrate was concentrated in vacuo
and the residue taken up in water and basified with sodium bicarbonate until pH
neutral. The mixture was diluted with ethyl acetate (200ml) and the organic
fayer was separated and washed with sodium bicarbonate solution (5x30mt)
and saturated aquecus sodium chloride (50ml). The combined aqueous

25 extracts were acidified to pH 3 with 6M hydrochloric acid and extracted with
‘ether (3x30mi). The organics were combined, dried (magnesium sulphate) and
concentrated in vacuo. The residue was trifurated with pentane giving the fitle
compound as a colourless solid 10.8g.

"HNMR (CDs0D, 400MHz) &: 1.25 (f, 3H), 3.60 (m, 2H), 3.63 (m, 2H), 4.15 (g,

30 2H), 7.18-7.32 {(m, 4H) ppm.



O A solution of (1R)-1-[3-am no-4-(benzyl oxy)phenyl]-2-bronoethanol (O g.
Process Research and Devel opnent, 1998, 2, 96) (30.8g, 95.6mol) in

di chl oronet hane (300mLl) was treated with pyridine (9.3nl, 115mml). The 5
resulting solution was cooled to 6C and a sol ution of nethanesul fonyl
chloride (7.8ml, 100.7mmol) in dichloronethane (10m ) added dropw se. The
m xture WRA0MBPHEed at 5C for a further 30 minutes RCTIBAWHEMOWed to warm
gradual ly to roomtenperature over%a period of 16 hours. The reaction

m xture was washed with 2N hydrochloric acid (110m ) and the organic phase
separated, 10 dri ed (magnesi um sul fate) and the solvent renoved in vacuo to -
give an ora The resi due was crystallized fromhot toluene (100ni)
to give M%(Q?GPQW D@@r’rﬂd&ﬁ@eﬁ@“’@] pal e pink solid (33.7g). 'HNVR ( DVSCd6,
400MHz) S: 2.93 (s, 3H), 3.52-3.66 (m 2H), 4.74 (m 1H), 5.19 (s, 2H),
7.11 (d, 1H), 7.19-7.22 (m IH, 7.33-7.36 (m 2H), 7.40-7.43 (m 15 2H),
7.56 (d, PedparafioAB { [3-(2-Hydipwy-2-MethgHaapysphiawij-acebizagidB81400 [ M H|
Preparation 7: N-[2-(benzy| oxy) 5-((1R)-2-bronp-1-{[tert-butyl (di methyi)
silyl]Joxy}ethyl) phenyl]mefHa 99 oTBDVMB Br | p ~ / HN-SCH3
O A solution of the brom de tiom 6 (21.5g, 53.7mml) in N N

di met hyl f or mani de (125ni) vvasOtrea edi the i fdazol e (4. 169, 75.2mol) and
WO 20051080313 PCT/ 1B20051000086 48 fert-butyl (di nethyl)silylchloride
(9.73g, 64.5mmol) and the resulting solution left to stir at room
tenperature for 16 hours. The reaction mxture was diluted with ethyl

acet at e Mzdityhl nagnesives hddorida H5iad eef (2 3M160Mtpn ThedefrgbydroBirphases

153mmol) was added dropwise to a stirred solution of the preparation 2 (11.6g,
51mmol} {(International Journal of Peptide and Protein Research, 1987, 29(3),

331} in tetrahydrofuran (300ml) at 0°C under nitrogen. The reaction was
10 allowed to warm fo room temperature ovemight with the formation of a thick

white precipitate and then water (50mi) and 2N hydrochloric acid (80ml) were

cautiously added. The aqueous was extracted with ethyl acetate (2x300mli) and

the combined organics washed with brine (50ml), dried (sodium suifate), and

the solvent removed in vacuo to furnish the title compound as a golden oil
15 (11.29). |

"HNMR (CDCls, 400 MHz) &: 1.22 (6H, s), 2.75 (2H, s), 3.63 (2H, s), 7.12-7.30

(4H, m).

MS (ESH) : m/z 209 [M+H]*

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

. H
HO N
\l_r\ cl
0 H,C CH; o

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

acetic acid

from preparation 3 {16.0g, 70mmol), in acetic acid (33ml). The resulting solution
25 was cooled to 0°C, treated with concentrated sulphuric acid (33ml), and the
reaction mixture allowed to warm gradually to room temperature. After 4 hours
the reaction mixture was poured onto ice and basified with solid sodium
carbonate. The solution was extracted with ethyl acetate (2x500ml) and the



wer e conbi ned and extracted with ethyl acetate (100m ). The conbi ned organic
5 extracts were washed with 2N hydrochloric acid (100m ), dried (nagnesium
sul phate) and reduced in vacuo. The residue was suspended in pentane : et hyl
acetate (200m, 1:1 by volune) and the solvent evaporated. The residue was
triturat W@ WY080F18rt her pent ane: et hyl acetate (200ml,PCI/IB20§§/08p8s6une) and t he
resulting solid filtered off and dr4éed in vacuo to give the title conpound
as a 10 colourless solid (23.7g). 'HNMR (CDCl 3, 400MHz) 3: -0.07 (s, 3H),
0.11 (s, 3H), 0.89 (s, 9H), 2.91 (s, 3HO, 4.80-4.83 (m 1H), 6.80 (bs, 1H),
6.98 (d, 1H), 7.12 (d, 1H), 7.36-7.44 (m 5H), 7.52-7.54 (m 1H) ppm 15
Al t er nat cmmumentes@nfmrextrhﬁsmrm(mtagmmmh sulphateptandncaiiceftrafddiid on of the
brom de of aration 6 108 24.98mmol ) was di ssolved in DCM (20nt,

2n / g) aHéCE‘i’lgﬁgli\’%t%E‘Jﬁ prodiClagya colpudessetlid @94y was added fol | owed by

TBDWVSI Cl 1 h G40 )t ted to
refiux fo&ﬁwggp%nﬁiq%%}%h%@ d6 § %82 H)?;géﬂ e%hgﬂﬁiam?% 5 20

di | uted W1 (msORY, 706-7 3dtmue!) pBant, 8m fg) and then quenched with 2M HCl
(50, 5m/ nd stirred vi usly for 10 m nutes. The phases were separated
and the ﬁ%é‘%ﬁ%rﬁpﬁﬁ \M%Q%gs[ﬁb'd I'with water (50m, 5m1g). The organic

phase was .t hen reduced in vol unme under reduced pressure at 45C to 25-30m .
The sol ution was then cool ed to roomtenperature and a suspension quickly 25
formed afrepasatiin 5 ed[3a(2-Awmimo2anpthydipropyl)-phedlracetice acidHapsthye (20N,

2m 1 g) was then added over 10 m nutes and the suspension was cooled to 5-
10C and &81%red for 1 hour. The suspension was then filtered and washed on
the filter paper with hema o] Th@resultl ng filter cake was
dried in a vacuum oven at 59 ‘

white solid 30 (11.05g, §p8 18,

1HNMVR (CDCI 3, 400MHz) S: -0.07 (s " 0.1I1 (s, 3H), 0.89 (s, 9H), 2.91 (s,
3HO, 4.80-4.83 (m 1H), 680(bs 1H), 6.98 Sd IH), 7.12 (d, 1H), 7.36-7.44
(m HH A sobion. @‘4th q-q)‘roppmreparatzon 4 (5.1q, 18mmol) thiourea (1. Gg,

21mmol) and acetic acid (18ml) in ethanol (80ml) was heated to reflux under a

nitrogen atmosphere for 16 hours. The reaction mixture was allowed io cool to
room temperature and filiered. The filirate was concentrated in vacuo, the
residue dissolved in methanol (150ml), saturated with hydrogen chloride gas

15 and the resulting solution heated fo reflux for 16 hours. The mixiure was
concentrated in vacuo and the residue partitioned between ethyl acetate
(200m!) and 5% aqueous sodium carbonate solution {(200ml). The organic
phase was washed with brine(100ml), dried {magnesium sulphate} and
concentrated in vacuo. The residue was purified by strong cation exchange

20 resin, eluting with methanol and then a 2M solution of ammonia in methanol, to
elute the product. The eluent was concentrated in vacuo giving the titie
compound as a yellow oil, 2.689. .
THNMR (CDCls, 400MHz) &: 1.14 (s, 6H), 2.68 (s, 2H), 3.62 (s, 2H), 3.69 (s, 3H),
7.08-7.16 (m, 3H), 7.23-7.27 (m, 1H) ppm.

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

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

methanesuifonamide



5 Preparation 8: Methyl (3-{2-[((2R) -2-{4-(benzyl oxy)-3-[(nmethyl sul fonyl)
am i no] phenyl } - 2- hydr oxyet hyl ) am no] - 2- et hyl pr opyl } phenyl )acetate OTBDMS H
H3C CH3 01~0 14, O HNN CH3 01 O O 10 The brom de of preparation 7 (36.Qg,
70.8mmol ) and the amine of preparation 5 (38.0g, 153mmol) were heated at
85C for HOUPEI313The reacti on mi xture was cool ed t OPCDIBIVGSE@NNEs at ur e and
purified by columm chromatography of?silica gel eluting with pentane:ethyl
acetate (50:50 by volune) to yield the title product as a pale yellow oil
(37.2g). 15 "HNWR (CDCI 3i 400MHz) 8: -0.15 (s, 3H), 0.00 (s, 3H), 0.83 (s,
9H), 1.01 (s, 3H), 1.04 (s, 3H), 2.57-2.97 (m 7H), 3.59 (s, 2H), 3.68 (s,
3H), 4.68-4.72 (m 1H) 5.09 (s, 2H) 6. 81 (bs, 1H), 6.95 (d, 1H), 7.04-7.21
(m 7H), 7.37-7. 44 (m b5H, 7.56 (d xr V5 (APCI) : nmlz 655 [ MHH] +
20 WD 20051080313 PCTI 1112 0 0510 0GQ Preparation 9 : nethyl

(3-{2-[((2R)-2-([tert-butyl d| thyI I]oxy}-2-(4-
hydr oxy- 3-[ ( net hylsulfony ol'phieny
BO

et hyl ) am no] - 2-
met hyl propyl } phenyl )aceta VS 'T-I{N\ /OCHgHa Ha CCH, O HO HN ,CH3

/ \
oo

A soluiion of (1R)-1-{3-amino-4-(benzyloxy)phenyl]-2-bromoethanol  (Org.
Process Research and Development, 1998, 2, 96)_(30.8g, 95.6mmof) in
dichloromethans (300ml) was treated with pyridine (9.3mi, 115mmol). The
5 resulting solution was cooled to 5°C and a solution of methanesulfonyl chloride
(7.8ml, 100.7mmol} in dichloromethane (10ml) added dropwise. The mixture
was stirred at 5°C for a further 30 minutes and then allowed to warm gradualiy.
fo room temperature over a period of 16 hours. The reaction midure was
washed with 2N hydrochloric acid (110mi) and the organic phase separated,
10 dried (magnesium sulfate) and the solvent removed in vacuo to give an orange
oil. The residue was crystallized from hot toluene (100ml) to give the title
| compound as a pale pink solid (33.7g).
"HNMR (DMSOds, 400MHz) &: 2.93 (s, 3H), 3.52-3.66 (m, 2H), 4.74 (m, 1H),
5.19 (s, 2H), 7.11 (d, 1H), 7.19-7.22 {m, 1H), 7.33-7.36 (m, 2H}, 7.40-7.43 (m,
15 2H), 7.56 (d, 2H), 8.95 (s, 1H) ppm.
MS (electrospray) : m/z 398 / 400 [M-Hi-

Preparation 7 : N-[2-(benzyloxy)-5-((1R)-2-bromo-1-{{tert-butyl{dimethyl)
silyljoxy}ethyl)phenyljmethanesulfonamide
20

OTBDMS
Br

0
HN, -CHy

on

A solution of the bromide of preparation 6 (21.5g, 53.7mmol) in N,N-
dimethylformamide (125ml) was treated with imidazole (4.16g, 75.2mmol) and



[1"0 5 A solution of the benzyl protected al cohol of preparation 8 (36.8g,
56mmol ) in ethanol (550nml) was treated with amoni um formate (16. 0g,
254mmo1l) and 20/ a pall adi um hydroxi de on carbon (1.5g). The resulting
suspensi on heated to 85C for 2 hours. After 2 hours further 20% pal | adi um
hydr oxi dewortoes&sagas 10 (1. Og) was added and heati ng c@EUIVIBLOH0d06% 1 hour .
The reaction mxture was cooled to 4oomtenperature, filtered and the

sol vent renoved in vacuo. The residue was partitioned between ethyl acetate
(500m ) and 2N aqueous anmonia (100m ). The organi c phase was separ at ed,
dried (magnesium sulfate) and the solvent renoved in vacuo. The residue was

purified iaﬂ-wlmeﬁ%lyéhw@rﬂarw g@v@y BHHBIﬁMdIP&KHmIe r@bnmhggomuén left

di cht or onet hane ": anmoni a (95:5 by Vol une) to vyi eld the

title protuglir ahsoan fb@mger)a@urledw o hour(szmheggacttonmmwewazdlim@b 8: -0.17

565 b1 Mg%‘@e @%')%E%e‘g‘h%bw%%&?@%)%oﬁ% N ai‘i"e?’ih sohgsel) H), 6.58

(d, 1 H) w@r@&omﬂﬂedhnﬂ)axtrﬁc@&ﬁlﬂiéth rTace%é’t)a (1@0311)- Thé@oﬁmmeb diganié. 30 (s, 1
(el ectrospr gar ation

(H)e, {2- @( zﬁytr@ci% Vere WBﬁ‘E'@Fg wahr?é{ hxﬁlroghlplaﬁ@wem ) dﬂ%ﬂn@w&sm
aci d vio 2008208 a8 PR YRLIT L ENER s HERNRBIP BYAER AN ) N0 1
,CH3 O Oaﬁétatee(ﬁoemlof 1 byephmd) ol He(sdlvedi elsporated. The rdsideewasd i n
tetr ahydr ?ntura?ed with further pentane:ethyl acetate (200ml, 1:1 by volume) and the
resulting solid filtered oif and dried in vacuo to give the fitle compound as a
10 colouress solid (23.7g).
"HNMR (CDCls, 400MHz) &: -0.07 (s, 3H), 0.11 (s, 3H), 0.89 (s, 9H), 2.91 (s,
3H0, 4.80-4.83 (m, 1H), 6.80 (bs, 1H), 6.98 (d, 1H), 7.12 (d 1H), 7.36-7.44 (m,
5H), 7.52-7.54 (m, 1H) ppm.

15 Alternative process for the preparation of preparation 7:
A solufion of the bromide of preparation 6 (10g, 24.98mmol) was dissolved in
DCM (20ml, 2ml/g) and then imidazole (4.58g, 37.47mmol, 1.5eq) was added
followed by TBDMSICl (5.27¢g, 34.97mmol, 1.4eq). The reaction mixture was
heated to reflux for 1 hour and then allowed to cool fo 30°C. The mixture was
20 diluted with .isopropyl acetate (80ml, 8mi/g) and then quenched with 2M HCI
(50, 5ml/g) and stirred vigorausly for 10 minutes. The phases were separated
and the organic phase was washed with water (50ml, Smi/g). The organic
phase was then reduced in volume under reduced pressure at 45°C to 25-30ml.
The solufion was then cooled to room temperature and a suspension quickly
25 formed and was stirred at room temperature for 30 minutes. Heptane (20mi,
2ml/g) was then added over 10 minutes and the suspension was cooled to 5-
10°C and stirred for 1 hour. The suspension was then filtered and washed on
the filter paper with heptane (2 X 10mi). The resulting filter cake was dried in a
vacuum oven at 50°C for 12 hours to give the title compound as a white solid
30 (11.05g, 836% yield).



(150m ) and the solution treated dropwi se with 1M aqueous |ithium hydroxi de
(72mL, 72moi). The reaction m xture was stirred at roomtenperature for 72
5 hours. The reaction m xture was neutralised by addition of 1M hydrochloric
acid (72ml, 72mmo[) and concentrated to | ow vol une. The aqueous phase was
decant ed WRARHBI3HEsi due washed with water (2x50ml). TREI/IBE®BS/0M0ESEWAS

redi col ved in tetrahydrofuran (50mL)4%and tol uene (50ml) and the sol vent
rem)ved in vacua to give the title conmpound as a pal e brown foam (20.17g).
10 ' HNVR (400MHz, CD3COD): -0.14 (s, 3H), 0.07 (s, 3H), 0.83 (s, 9H), 1.32
(m ©6H), 2.93 (m 5H), 3.23 (m 2H), 3.54 (m 2H), 4.94 (m 1H), 6.91 (d,
1, 7. 03HNMR6(C¢1613,3¢®0MH22@ -0m7 #3H)705Q (gMaHbHD.aan, oM, Le1e@! rospray)
mz 236 [ MtH) " 15 Preparatlon

[ 3- ( 2- ami3nd, A.54183 (npr‘dﬂyﬁ)BOp(rbényHD 522 {d,c1Hki7a2 &, Hy), 786tA4 KiMN / 0CH3

H3C CH3 | | am de from preparation 4 (151.4g, 534mmol),

t hi our ea wsé%%ggﬁ%mr@ g)Eri‘hd acetic acid (303nmL) in ethanol (1.5L) was
heated to reflux under 20 a nitrogen atnosphere for 5 hours. The reaction
m xture was allowed to cool to roomtenperature and the suspension

concen® r dregaratiorng s Metinyle(3ri2si{ @R 2-{dnthanzyiaat 2ojiarethylsulfenyliene (2 x

900nL) t The solid
preci pi t%%q m@éﬁé@ﬂ%é‘ ﬁs;(}?@ﬁ?b%éﬁbaa gﬂ%ﬂylﬁ‘&w&ﬁﬁ?é@k t%q%ed in an ice
bath, treated with 98%su| phuric acid (227nL) and 25 stirred for 1 hour at
anbi ent tenperature. The spiBpison was concentrated in WO 2005/ 080313

PCT/ | B2005/ 000086 52 vacup todrenove nost of the ethanol and adjusted to

pH9 usi ng aqueous M borfare ~pReci pitate was renoved by
filtration and wasl t he ethy"] acetate (1.0L). The

| ayers of ed b| phasic fil%tr and® washes were separated and the
aqueous | § 5 re extlracted with ethyl acetate (1. 0. + 500nL). The conbi ned
et hyl acetat# ext rad’i“é\é/ue‘?*é dried over magnesi um sul phate, filtered and

2 "
concentrated in 6’/\0

10 The bromide of preparation 7 (36.09, 70.8mmol) and the amine of preparation 5
(36.0g, 153mmoi) were heated at 85°C for 72 hours. The reaction mixture was
cooled to room femperature and purified by column chromatography on silica
gel eluting with pentane:ethyl acetate (50:50 by volume) to yield the title product
as a pale yellow oil (37.2g).

15 'HNMR (CDCl;, 400MHz) 8: -6.15 (s, 3H), 0.00 (s, 3H), 0.83 (s, 9H), 1.01 (s,
3H), 1.04 (s, 3H), 2.57-2.97 (m, 7H), 3.59 (s, 2H), 3.68 (s, 3H), 4.68-4.72 (m,
1H), 5.09 (s, 2H), 6.79 {(bs,1H), 6.95 (d, 1H), 7.04-7.21 (m, 7H), 7.37-7.44 (m,
5H), 7.56 (d, 1H) ppm.

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

20



vacuo to give the title conpound as a brown oil (89.5¢g). 1H NVR (d6- DMSO,
400MHz) 5 : 0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61 (s, 2H), 4.06
(q, 2H), 7.06 (m 3H), 7.21 (m 1 H) 10 Preparation 513:

[ 342- am no- 2- net hyl - propyl ) - phenyl ] -acetic acid ethyl ester, di-

t ol uoyl - Lwpapesededs H, N+ O\/CH O cO H CH H3C CH3 O 0~@CHIB2CHp008 15 A
solution of the amne frompreparati¥n 5a (124.9g, 531mmol) in acetonitrile
(1.0L) was treated with a solution of di-p-toluoyl-L-tartaric acid (194. 8g.
504mml ) in acetonitrile (750mM). The resulting slurry was stirred for 3
hours and the solid precipitate isolated by filtration and washed with
acetonitr |Flrep(iiat»on Z60amn)ethyl (B2 [((EE)-2+{[ﬂeet-bmkyﬂdundttqd)sdyl]oky}-m{m e solid

(210g) 4 li7 it, 3H), 2.34 (s,
2. 78 émx [“‘Qﬂ%ﬁ@"ﬁlﬂf“'“ﬂé@"@i} j‘é am!i‘qh?(s oH). 7.02 (d, 2H).
7 15 (d,  Ihbthvioré e gﬁg B0 (d, 4H) Preparation 5c:
[ 3- (2- Am no- 2yr‘lr)e ﬁy‘}ﬁh 0 ged%enyl] acetic acid ethyl 25 ester H2ZN O/ GH3
H3c CH3 O A solution of potassium carbonate (37.90g, 274.22mml) in water
(213rnl') was added to a suspe of preparation 5b (42.62g, 68.56mmol) in
005/ 000086 53 (213m) and stirred until
B a%ﬁd and the

all solid had dissolved. Fhe phases
propionitrile phase washi tion was reduced in
vol une under reduced r-» to give the title
compound as a propi ohi%rilE solution, A sanple was renoved and 5
concentrated to dryness tmNobt@mn a melght wei ght assay and yield was shown
to be 81 %

5

AN
/0

A solution of the benzy! protected alcohol of preparation 8 (36.8g, 56mmol) in
ethanol (550ml) was treated with ammonium formate (16.0g, 254mmol} and
20% palladium hydroxide on carbon (1.5g). The resuiling suspension heated to
85°C for 2 hours. After 2 hours further 20% palladium hydroxide on carbon
10 (1.0g) was added and heating continued for 1 hour. The reaction mixture was
cooled to room temperature, filtered and the solvent removed in vacuo. The
residue was parfitioned between ethyl acetate (500'ml) and 2N aqueous
ammonia (100mi). The organic phase was separated, dried (magnesium
sulfate) and the solvent removed in vacuo. The residue was purified by column
15 chromatography on silica ge! eluting with dichloromethane : methano! : 0.88
ammonia (95:5:0.5 by volume) to vield the title product as a pale yellow oil
(20.89).
"HNMR(400MHz, CDCl3)5: -0.17 (s, 3H), -0.05 (s, 3H), 0.80 (s, 9H), 1.07 (s,
3H), 1.09 (s, 3H), 2.66-2.91 {(m, 7H), 3.62 (d, 2H), 3.69 (s, 3H), 4.71-4.74 (m,
20 1‘H), 6.58 (d, 1H), 6.88 {(dd, 1H), 7.05-7.14 (m, 3H), 7.21-7.25 (m, 1H)}, 7.30 (s,
1H) ppm.
MS (electrospray) : m/z 565 [M+H]"

Preparation 10 : (3-{2-{(2R)-2-(tert-Butyl-dimethyl-silanyloxy}-2-{4-hydroxy-
25 3-methanesulfonylamino-phenyl}-ethylamino]-2-methyl-propyl}-phenyi)-

acefic acid



"H NWVR (d5-OVMSO, 400MHz) 8 : 0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61
4.06 (q, 2H), 7.06 (m 3H), 7.21 (m 1H) 10 Preparation 8a : Ethyl
(3-{2-[((2R) -2-{[tert-buty] (di methyl)silyl]oxy}-2-{4-benzyl oxy- 3-

[ (et hyl sul fonyl ) am i no] phenyl } et hyl ) am no] - 2- net hyl propyi } phenyl
OTBOVE COXED 20Gpi&PMe 15 N-[ 2- (benzyl oxy)-5- ((1 R) - 2- br BEDIBROH00eNE
butyl (di met hyl) silyi]oxy}ethyl)phenyl] nethanesuifonani de (14.34g,
27.88mmol ) was added to the solution of preparation 5c¢c (13.12g, 55.75muol)
in propionitrile (15ml). The m xture was then heated at retlux for
The solution was diluted with prop| onitrile 20 (55rnl) and cooled to 20-25C
The solution was washed with | B then wat er (35ml) and the

(s, 2H),

(R -2-(3-(2-[2-hydroxy-

noj - 2- net hyl propyl}%ﬁf
tri hydrofluoride (9.

enzyl QXY - Clqm sul f nam dophenyl)
yatet ate ‘OH H CO

, 81999, 55.76mml) was added to the soluti

preparation 8a (18.64g, 2fw88meal) in propionitrile (72m). The so
was stirred at 20-25C for 3,AQurs. The solution was then quenched wth 5M
NH3(aq) (72ml) stirred for g0 @i nutes and the phases separated. The

10

15

20

25

The ester of preparation & (20.6, 36mmol) was dissolved in tetrahydrofuran
(150mi) and the solution treated dropwise with 1M aqueous lithium hydroxide
(72ml, 72mmol). The reaction mixiure was stirred at room {emperature for 72
hours. The reaction mixture was neuiralised by addition of 1M hydrochloric acid
(72ml, 72mmol) and concentrated to low volume. The aqueous phase was
decanted and the residue washed with water (2x50ml). The residue was
redicolved in tetrahydrofuran (50mi} and toluene (50mi) and the solvent
removed in vactio fo give the title compound as a pale brown foam (20.17g).
THNMR (400MHz, CDs0D): -0.14 (s, 3H), 0.07 (s, 3H), 0.83 (s, 9H), 1.32 (m,
6H), 2.83 (m, 5H), 3.23 (m, 2H), 3.54 (m, 2H), 4.94 (m, 1H), 6.91 (d, 1H), 7.03-
7.16 (m, 3H), 7.26 (m, 2H}, 7.60 (m, 1H) ppm.

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

Preparation 5a : [3-(2-amino-2-methyl-propyl}-phenylj-acetic acid ‘ethyl

HN O\/CH
HC  CH, 5

A mixture of the amide from preparation 4 (151.4g, 534mmol), thiourea (48.74g,

esfer

B840mmol) and acetic acid (303mi) in ethanol (1.50) was heated to reflux under
a nitrogen atmosphere fof 5 hours. The reaction mixiure was allowed to cool to
room temperature and the suspension concentrated in vacuo. The residues
were azeotroped with tofuene (2 x 900mL} then treated with ethanol {1.5L) and
stirred for 1 hour. The solid precipitate was removed by fiitration, and the
filtrate cooled in an ice bath, treated with 98% sulphuric acid (227mL) and
stirred for 1 hour at ambient temperature. The solution was concentrated in

) acet ate

3 days.

et hyl am

NHSCZMe 5 Tri et hyl ami ne

on of
| uti on



10 propionitrile solution was then washed with water (72ml) and the solution
carried directly into the next step assum ng 100% vyield. Preparation 10a:
(R -2-(3-(2.[2-hydroxy-2-(4-benzyl oxy- 3- net hanesul f onam dophenyl) 15

et hyl am no] - 2- net hyl propyl } phenyl )acetic acid OH ~ ~\ COZH C NHSOQwe A
solution of sodi um hydroxide (6.69g, 167.28mmol) in water i?erfL was added
to the soVQHPEMI3 preparation 9a (15.47g, 27.88mol) FCHABTO8008M86t r i 1 e
(72ml). 20 The two phase m xture wa¥ then stirred vi gorously for 3 hours.
The phases were allowed to separate and the aqueous phase washed with fresh
propionitrile (72m ), then diluted with 1, 4-di oxane (72m). The pH of the

sol ution was then adj ust ed tg qu?-? l?y the addition of 37/% w w HChaq) and
the resulafiry RuUepKive Beshat the isthanplrand sdiistRd,to USRIBAGB WS was t hen

VD 2005103 RETER085/ CURDTAIq FhoSbAAE! Gl RAIRENGY. Sable g ter paper

with water then dried giving the ti't oun e solid
(13 558, 92hedewiild mmpiﬁoommmmmtacmo@ 0E).: The3dayess Hhe 1. 35 (s,

525 22 {a@b'%g biobg 'ﬁtﬂﬁeﬁ”@ wagiop e e(lﬁeéa%ﬁe%%dlg‘e( %q'geﬂkfle%"m . (m

2H) 7.827 réSxirddd with3 btif acéﬂd}e f? 088 Goom@ﬁ) The/ cd@bl@dd @il adetd (s, 1 H

ppm Preparation 10b : (R)-2-(3-{2-[2-hydroxy
2- (4- hydr@%@ragsrw@{q]gﬁggL;pwe@naﬁgn@ﬁﬁmgnwlphatgo fiitered and concentrated in

et hyl arm nobegs IR40Y uRS ARYLARPSIN 285 8Hbin B So.8geT um salt OH H OO Na{ HO
'H NMR (ds-DMSO, 400MHz) & : 0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61 (s,
2H), 4.06 (q, 2H), 7.06 (m, 3H), 7.21 {m, 1H}
10
Preparation §b : [3-(2-amino-2-methyl-propyl)-phenyi]-acetic acid ethyl
ester, di-p-toluoyl-L-tartrate

H N+ CH
) O o con >
H,C CH, 0 /@)\ OJ\ro

He COx O

15 A solution of the amine from preparation 5a (124.99, 531mmol) in acefonitrile
(1.0L) was treated with a solution of di-p-foluoyl-L-{artaric acid {194.8¢,
504mmol) in acetonitrile (750mL). The resulting slurry was stir_red for 3 hours
and the solid precipitate isolated by filtration and washed with acetonitrile (2 x
250mL ) to give the fitle compound as an off-white solid (210g).

20 "H NMR {ds-DMSO, 400MHz) & : 1.13 (s, 6H), 1.17 (t, 3H), .34 (s, 6H), 2.78 (s,
2H), 3.63 (s, 2H), 4.06 (q, 2H), 5.61 (s, 2H), 7.02 (d, 2H), 7.15 (d, 1H), 7.25 (m,
5H), 7.80 {d, 4H)

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

K\@/\r( ~

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

25 ester

added to a suspension of preparation 5b (42.62g, 68.56mmol) in propionitrile



A sol ution of sodi um hydroxi de (1.40g, 35.05mml) in water (100m ) was added
to a suspension of preparation 10a (18.46g, 35.05mvl) in nmethanol (600nl).
15 The m xture was hydrogenat ed over 20wt % Pal | adi um hydr oxi de on carbon at
150psi and 60C for 5 hours. The mixture was filtered to renove catal yst

resi dues w@shot Ry educed in vol ume at reduced pressuperigodstiosdss The
m xture was distilled and repl aced a3 reduced pressure to acetonitrile at

constant volunme. The resulting suspension was filtered and washed on the 20
paper with acetonitrile then dried to provide the title conmpound as an off
_ vvhite solid (15.34g, 95% . ' HNVR(400MHz, CD30D) 3 : 1.07 (s, 3H),, 1.09 (s,

(m 1H) qzﬁml)zﬁhd stired Lﬁwtﬁ”?l( @oh@"ﬁad %t%ﬁ\feﬁ ﬁé‘& p%%f%é diére ﬁ&"%ﬂ 74120(3 63

1H, 7. 1asecaaratew)and1 @prc(psonfm{@ pha@ wpmecsaitlm“/ammﬁm?w) oThé emlutxbra 10b can
t hen be reac

2005108035 E@?"&%ﬁdﬁé’?’ ggge%?%egﬁ?sﬁurﬂ? F”Pé‘@ &fz?‘ﬁ"#l P 1 R

(3'). or tREé iR tompoliie a@res&agi@nmﬂeascﬁmmrﬁnw @BAIple Nr! idhgovedeaid such as
1- (3- di et hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl oride or

di cycl Bhesqnc@aﬁr@?@dutprﬁws%towl@taim ameioly grajaiiassay ndsyipliwas pleown 5
di net hyl ft% de or d| nmet hyl acetam de. in order to obtain a conpound of
formula (1)

H NMR (d S—DMSO 400MHz) & : 0.99 (s, 6H), 1.16 (t, 3H), 2.59 (s, 2H), 3.61 (s,
2H), 4.06 (q, 2H), 7.06 (m, 3H), 7.21 (m, 1H)

10 Preparation 8a:
Ethyl (3-{2-[((2R)-2-{[tert-butyl{dimethyl)silylloxy}-2-{4-benzyloxy-3~
[(methylsulfonyljamino]phenyl}ethyljamino]-2-methylpropyf}

phenyhacetate
QTBOMS

H
07 Y
' NHSO,Me
16

N><\©/\coga
N-2-(benzyloxy)-5-((1R)-2-bromo-1-{[terf-butyl{dimethyi) silv{joxy}ethyl}phenyi]
methanesulfonamide (14.34g, 27.88mmol) was added to the solution of
preparation 5¢ {13.12g, 55.75mmol) in propionitrile (15mi). The mixture was
then heated at reflux for 3 days. The solution was diluted with propionitrile

20 (55ml) and cooled to 20-25°C. The solution was washed with 1M HCleg (70mli)
then water (35ml) and the solution carried directly into the next step assuming
100% yield.



MO/ RL Rz (CH2)"-y0 {1) NH502CH3 O wherein R and R2 are nethyl and n is
1. 10 Preparation 11 : 1-(3-Bronophenyl)-2-nethyl propan-2-ol HO Br Ha0 CH3
| / Methyl magnesi um brom de (3M solution in diethylether, 51.6nml, 155muol)
was slowy added to a solution of 1-(3-bronp-phenyl)propan-2-one (15.0g,
70mol ) in dry diethylether (200m) at OC. The resulting m xture was |eft
for 3 houPMO2085080Han cooled to OC and sl oWy quenched REHW2US0W0ER ed aqueous
anmoni um chl oride solution. The org%i'nl c phase was washed with brine, dried
(sodium sulfate). The yellow oil was then purified by colum chronat ography
on silica gel eluting with dichloronethane: pent ane: net hanoi (90:5:5 by

vol urre to afford a pale yellow 0|I (13 26 g). 20 '"H NWR (400MHz, CDC13) : 8
1.22 (s, Brgparatiap Qass, 1H), 2.74 (s, , 7.15 (m 2H), 7.40 (m.2H) ppm

N 30?31Sﬁﬁxﬁ@%k%-%%ﬁéﬁ%&gf%%?éy?&?'ogv- AheSiianapiopner) 5 o

H3G CHa SegfHiiam ed-futh{ibkeny l%’ri?lacb%@m') was added to a stirred
sol ution o?yt henﬂgl cohol Ygfg%!?g?)ar ation 11 (12.Qg, 52.Omol) in acetic acid

(25nl) at room tenperature. The re Bt ng sol ution was cooled to 0OC and
concentrated sulfuric acid (25m) sk!add d keeping the tenperature <10C.
The resulting solution was le 0 stirgo ourcQgitd t hen poured onto ice

and basified by the addi solid pot um car bonate. The product
was extracted with et cePat (2x500mL), the organics conbi ned and
washed with water (50mi)? dried NH$8dfeum sulfate) and the solvent renoved in

vacuo t50 afford the title conpound as an

- Triethylamine trihydrofluotide (9.1mil, 8.99g, 55.76mmol) was added to the
solution of preparation 8a (18.64g, 27.88mm0® in propionittile (72ml). The
solution was stirred at 20-25°C for 3 hours. The solution was then quenched
with 5M NHa@q (72mi) stirred for 10 minutes and the phases separated. The

10 propionitrile solution was then washed with water (72ml) and the solufion
carried directly into the next step assuming 100% vield.

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

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

R
. o
NHSO, Me

>O©/\ COH
A solution of sodium hydroxide (6.69g, 167.28mmol) in water {72ml) was added

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



orange solid (16.08 g). iH NWR (400MHz, CDC13) : 5 1.37 (s, 6H), 3.02 (s,
2H), 3.94 (s, 2H), 6.17 (bs, 15 1H), 7.03-7.08 (d, 1H), 7.11-7.13 (t,
11-1), 7.26 (s, 11-1), 7.32-7.39 (d, IH ppm LRVS (electrospray) mz 306
(MtH) + Preparation 13 : [243-Bronophenyl)-1, 1-di net hyl et hyl]am ne HZN Br
H3C CH, 2@00R058180X18on of the ami de from preparati on 12QI3B200g0000885nmol ),
thiourea (9.60g, 126mmol) and aceti®¥ acid (50nl) in ethanol (250mM) was
heated to reflux overnight. The reaction m xture was cooled to room
tenperature and filtered, the filtrate was concentrated in vacua and
basi fi ed usi ng aqueous sodi,um hydroxide solution (IM 450nl). The product
was ext r aftitared vanchw2shed ainl theofittarhgzaper (@it Qabdr) thenddiidie  givingi theditler gani cs

hed with b 50 | f af dth | t di
Vacuiot o SAPBRUT s SR pite %ﬂuﬁﬁs‘?ﬁ%&ﬂ?foﬁ%ﬁa 3p822) ° W 20051080915
PCTI | B200 q?ozr : : (84 (bs,
2H), 2. GZ%WQ@QM7 b8- ‘?wf?g 2 3 " 3'2- .BGH%'n?'égg?l%@%zmgéE%NB( >
(el ect r osBHBY3.0643212 0%, PM)HB §OE(SPEHDJ&F a0i{om 11:!4 5.22 (s, 2H), 7.08 (d, 1H),

2 (SO f AR Sl L2af 3 BEATESRY G b o 4t 238 . BB 1

Br  H3C Crigsl(d, 2HiNGEXE 1H) b The am ne of preparation 13 (5.04g, 22.3mvl)
was di ssol ved I n dichl ororret hane (20m ) and treated with

N-[ 2- (Benzyl oxy) - 5- ((1S) - 2- br ono-
Preparation 10b :
(R)-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-methanesulfonamidophenyl)
10 ethylamino]-2-methyipropyl}phenyl)acetic acid sodium salt

OH
N +
HO

NHSO,Me

A solution of sodium hydroxide (1.40g, 35.05mmal} in water (100ml) was added
to a suspension of preparation 10a (18.46g, 35.05mmo!) in methanol (600mi).
15 The mixture was hydrogenated over 20wt% Palfadium hydroxide on carbon at
150psi and 60°C for 5 hours. The mixture was filtered to remove catalyst
residues and then reduced in volume at reduced pressure to 100mi. The
mixture was distilled and replaced at reduced pressure to acetonitrile at
constant volume. The resuiting suspension was filtered and washed on the
20 paper with acetoniirile then dried to provide the title compound as an off white
solid (15.34g, 95%).
THNMR(400MHz, CDsOD) & : 1.07 (s, 3H),.1.09 (s, 3H), 2.70 (s, 2H),
2.73-2.81 {m, 2H), 2.87 (s, 3H), 3.44 (s, 2H), 4.60-4.63 (m, 1H), 6.84 (d, 1H),
6.92 (d, 1H), 7.04 (4, 1H), 7.11 (s, 1H), 7.14 (d, 1H), 7.15 (&, 1H), 7.34 (s, 1H)
25  ppm. |

Said compounds of formula 10b can then be reacted with a suitable amine of
formula NHR®-Q2-A (3)



10 {[tent-butyl (di methyl)silyl]oxy}ethyl)-phenyl]nethanesul phonam de (WO
02106258, pg. 36, exanple 14a) (11.90g, 45.0mmmol). The resulting solution
heated at 90C until the solvent evaporated and then stirred at 90C for a
further 16 hours. The reaction m xture was cooled to roomtenperature and
the resi#9200@080338ri fi ed by col um chromat ogr aphy on BGWIB3®SHUNS6e| ut i ng
with 15 pentane:ethyl acetate (90:10y% to yield the title product as a brown
oil (8.36g). 1HNWR (CD30OD, 400MHz) S: -0.14 (s, 3H), 0.04 (s, 3H), 0.84 (s,
9H), 1.10 (s, 3H), 1.13 (s, 3H), 2.87 (s, 3H), 2.67-2.90 (m 4H), 4.73-4.77
(m IH), 5.25 (s, 2H), 7.12-7.23 (m 4H), 7.36-7.48 (m 6H), 7.53-7.55 (m
2H) ppm Ms (el ectrospray) : mz 661/663 RM+H *, 6831685 [M-H "' 20
Preparation 15:R 3-(2-[((%@)-2-{4-(benzy pxy)-S-[(mat hyl sul f onyl)

am no] phe nyl}- tort-butyl (di methyl )si xy}ethyl) am no] - 2-

met hyl prop&:_ll benz

i OCH3 11 @B O
(8.36g, 12.6¥mD
) (1.03g, % ) \apd {r,iet hyl am ne g@ 5m, (235,.1 mmol ) in nmethanol was
heated at 100C under 104ps 3Bk ar bon mondki de fok¥ 16 hours. The reaction

m xture I o] e fd d t olLyents4_enoved in
vacuo. P\Sﬁﬁf ﬁ@gt ?ﬁgﬁg‘%}d&go umt‘"al %@%@éradg@ﬁﬁi s’f’??ﬂtcaeg%'f Le':'gu'?tlt E{] W th

di chl or onedinsthylamninoprapyl)-Begarkodiinidea (90: 10: Hydrgeheriddie titl e aronpound
as an oran

P SooniySRsssbaRias n °3 S’ Chotbiy' SGHBo RE EadNg°)) (o
?H), 1. 85 difetRiormamide 8: Aicdtladdthimid®. 96 (s, 3H), 4.73-4.77.(m 1 H), 5.24
S,

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

OH
H
N
CH 1
l{()f/J:::;::]///L\\\//’ ;;?(i;;\\1::::;;}_~—( z)n~\\\ﬂ//,(2 1)
O

NHSO,CH,

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

10 Preparation 11 : 1-(3-Bromophenyi}-2-methylpropan-2-ol

HO Br

Methylmagnesium bromide (3M solution in diethylether, 51.6ml, 155mmol) was
slowly added to a solution of 1-(3-bromo-phenyl)propan-2-one (15.0g, 70mmol)
in dry diethylether (200mil) at 0°C. The resulting mixture was left for 3 hours,

15 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 (80:5:5 by volume to afford
a pale yellow oil (13.26 g).

20 H NMR (400MHz, CDCly) : § 1.22 (s, 6H), 1.42 (bs, 1H), 2.74 (s, 2H), 7.15 (m,
2H), 7.40 (m, 2H) ppm.



2H), 7.11 (d, 1 H), 7.19 (dd, 1H), 7.36-7.48 (m 61-1), 7.54 (d, 2H),
7.91-7.93 (m 2H) ppm MS (electrospray) mz 641 [ MtH +, 663 [ MtNar 15
Preparation 116: Methyl 3-(2-[((2R)-2-([ferf-butyl (dinmethyl)silyl]oxy}-2-{4-
h drox y-3- neth Isulfon 1 amino hen | eth lamno -2 methyl propyl)
benzoat e WBINEICEISH N O CH3 HO H3C CH3 NHS2Me 20 PPEpERe05/00008(m t he ester
of preparation 15 using the rrethod of?7 preparation 7 to give the title
conmpound as a colourless oil. "HNVR(400MHz, CD3OD) S : -0.21 (s, 31-1),
-0.05 (s, 3H, 0.75 (s, 9H), 1.08 (s, 3H, 1.12 (s, 3H), 2.62-2.88 (m 7H),
3.92 (s, 3H), 4.64-4.69 (m 1H), 6.84 (d, WO 20051080313 PCT/ 1B20051000086
60 1H), 7.03 (dd, 1H), 7.35-7.36 (m 1H), 7.39-7.42 (m 2H), 7.87-7.89 (m

B T S e e

. 3- [ ( met hghbwrbhoetanide no] phenyl } et hyl ) am no] - 2- net hyl propyl } benzoic acid

OTBDIVIS 0O HNOH H3C CH3 HONHS Pr epar ed fromthe ester of preparation
16 to using the nethod of pr;pﬁ]a}mon
o H,C CH,

5 Chloroacetonitiile (6.63ml, 105mmol) was added fo a stirred solution of the
alcohol of preparation 11 (12.0g, 52.0mimol) in acetic acid (25ml) at room
temperature. The resulting solution was cooled to 0°C and concenfrated sulfuric
acid (25ml) was added keeping the temperature <10°C. The resulting solution
was left to stir for 1 hour and then poured onto ice and basified by the addition

10 of solid potassium carbonate. The product was extracted with ethyl acetate
(2x500ml), the organics combined and washed with water (50mi), dried (sodium
sulfate) and the solvent removed in vacuo to afford the title compound as an
orange solid (16.08 g).

'H NMR (400MHz, CDCl3) : & 1.37 (s, 6H), 3.02 (s, 2H), 3.94 (s, 2H), 6.17 {bs,

15 1H), 7.03-7.08 (d, 1H), 7.11-7.13 (¢, 1H), 7.26 (s, 1H), 7.32-7.39 (d, 1H) ppm.
LRMS (electrospray) m/z 306 [M+H]"

Preparation 13 : [2-(3-Bromophenyl)-1,1-dimethylethyljamine

H,N Br

20 A solution of the amide from preparation 12 (32.0g, 105mmol), thiourea (9.60g,
126mmol) and acetic- acid (50ml) in ethanol (250ml) was heated fo reflux
overnight. The reaction mixture was cooled to room temperature and filtered,
the filirate was concentrated in vacuo and basified using agueous sodium
hydroxide solution (1M, 450ml). The product was exiracted with

25 dichloromethane (2x500mi} and the combined organics ‘washed with brine
(50mi), dried (sodium sulfate) and the solvent removed in vacuo to atford the
titte compound as a black oil (23g).



10 to give the title conpound as a colourless solid, 1HNVR(400MHz, CD30D) S
: -0.14 (s, 3H), 0.04 (s, 3H), 0.82 (s, 9H), 1.23 (s, 3H), 1.24 (s, 3H,
2.88-2.96 (m 5H), 3.00-3.14 (m 2H), 4.83-4.87 (m 1 H), 6.89 (d, 1 H),
7.07 (dd, 1 H), 7.24-7.26 (m 1 H, 7.32 (t, 1 H, 7.37 (s, 1 H, 7.82 (s, 1
H, 7.86 wo0ib/08)31ppm 15 MS (el ectrospray) mz 537 [ Mchhgaoodf@edsM-Na] {
Preparation 18 - 53 A solution of thesgappropriate carboxylic acid
(preparation 10 or 17) (0.15mmol), 1-hydroxybenzotriazole hydrate (22ng,
0.16mmol ), 1-(3-dinmethyl am nopropyl)- 20 3-ethyl carbodi |l m de hydrochl ori de
(34ng, 0.18mmmol) and N ethyldlisopropylamne (130pL, 0.73nmml) in

N, N- di net hyl ( d thet t

(0. 23l ) TR ROOMEIZ, EDOLITRL 1R (ST L0 By 20, 2RLEE2E, F0BTAE

hours. Thémr%bl&;t? Bﬂﬂrﬁ&@wﬁ-{)})@m concentrated in vacua and the resi due

partitione n dic { +(3m) and water 25 (1m ). The phases
wer e -sepai%“@%% ‘%"?Sﬁéa md@ r washed with brine (1m), dried (sodium
sul phate) and concentrat ed in vacua. The residue was purified by colum
chr omat ogr aphy on silica gel eluting with WO 20051080313 PCT4B2005/ 000086

61 di cHi oPyepatation: nethanol : H-[2€Banmdaxy-§-9d R-B{[2H{adyomppherngd)-616. 5 by

vol une) tq. desi odu t ernat he f IIovm ng process
can be usgd%ﬁﬁ}yq?%gﬁgwpﬂg'gM%nyéhﬁp%ﬁ?ﬂrmgh?rﬁ%ull ?\ sol ution of
appropriate carboxylic acid from preparabien 10 or 17 (5 08mm|) in

N, N- di et hyl f ormam de (60m ) is treatqd vvnﬂh 1- hydroxybenzotr| azol e hydrate
(0.755g, 5.59mol), the approprjakg affite Br3-

(1.07g, 5.59mmol) and

stir at roomterrpe e fop 18 Yours. The sol vent is renmoved in vacua and
the residue partit ed bet weenygli chbgromet hane (100m ) and sat. ag. sodium
bi carbonate (50m, The organic pha?e i s°separated and the aqueous phase

0 O
The amine of preparation 13 (5.04g, 22.3mmol) was dissolved in
dichloromethane (20ml) and freated with N-[2-(Benzyloxy)-5-({18)-2-bromo-
10 {ffert-butyl{dimethyl)siivijoxy}ethyl}-phenyllmethanesulphonamide (WO
02/06258, pg. 36, example 14a) (11.90g, 45.0mmol). The resulting solution
heated at 90°C unfil the solvent evaporated and then stirred at 90°C for a
further 16 hours. The reaction mixture was cooled to room temperature and the
residue was purified by column chromatography on silica gel eluting with
15 pentane:ethyl acetate (90:10) to yield the tifle product as a brown oil (8.369).
THNMR (CD30D, 400MHz) &: -0.14 (s, 3H), 0.04 (s, 3H), 0.84 (s, 9H), 1.10 (s,
3H), 1.13 (s, 3H), 2.87 (s, 3H), 2.67-2.90 (m, 4H), 4.73-4.77 {m, 1H}, 5.25 (s,
2H), 7.12-7.23 (m, 4H), 7.36-7.48 (m, 6H), 7.53-7.55 (m, 2H) ppm.
MS (electrospray) : m/z 661/663 [M+H]", 683/685 [M+H]"
20
Preparation 15 : Methyl 3-{2.[{(2R)-2-{4~(benzyloxy)-3{(methylsuifonyl)
amino]phenyl}-2-{[tert-butyl{dimethyl)silylJoxy}ethyl)amino]-2-
methylpropyl}benzoate



extracted wi th dichl oronet hane: net hanol (95:5 by volune, 2 x 20m). The 15
conbi ned organic extracts are separated, washed wth saturated aqueous

sodi um chl oride (100m ), dried (sodiumsulfate) and the solvent renoved in
vacuo. The residue is purified by colum chromatography on silica gel

el uting waiddssteshyl or onet hane : nethanol : 0.88 amonpariBtusrofise LY Vol une)
to yield the desired conpound. 20 ¥ 2005/ 080313 PCT/IB2005/ 000086 62
Preparations 18 to 47 O'TBDMS N Q H3 ¢ CH3 HOHYV G S OCH3 No Q Data 18
HNVR (CDCl 3, 400MHz) 8: -0.19 (s, 3H), -0.11 (s, 3H), 0.75 (s, 9H), 1.03
(s, 34, 1.05 (s, 3H, 2.57-2.85 (m 7H), 3.57 (m CH2H), 3.74 (s, 3H,
4.3 (m 2H), 4.65 (m (\tH E ~~

PBDé,.@,GZZ(m 1 H, 6.63 (d, 1 H,
6.67 (m V oH1H, 6.76 (m 1 H 82 (d, 1 H,97.03 (m 2H), 7.12 (m
1H), 7.22 (m 1H), 7.34 (m H)

z 666 [MH + 19 IHNMR
(400MHz, CD30D) S : -0.19 (s y, 0.0 0.99 (s, 9H), 1.02 (s,

3H), 1.04 (s, 3H), 2,60-2.7 3H), 82H,
. O
NHSO,Me

A solution of the bromide of preparation 14 (8.36g, 12.6mmol), (1,1
bis{diphenylphophino)ferrocene)dichloropalladium(ll) {1.03g, 1.26mmol) and
triethylamine (3.5ml, 25.1mmol) in methanol was heated at 100°C under 100psi

5 carbon monoxide for 16 hours. The reaction mixture was cooled to room
temperature, fiitered and the solvent removed in vacuo. Purification by column
chromatography on silica gel eluting with dichloromethane:methanol; 0.880
ammonia (90:10:1) gave the title compound as an orange oil, 7.79g (trace
contamination with catalyst residues}.

10 "HNMR(400MHz, CDR0D) & : -0.17 (s, 3H), 0.00 (s, 3H), 0.80 (s, 9H), 1.12 (s,
3H), 1.15 (s, 3H), 2.67-2.92 (im, 3H), 3.96 (s, 3H), 4.73-4.77 (m, 1H), 5.24 (s,
2H), 7.11 (d, 1H), 7.19 (dd, 1H), 7.36-7.48 (m, 6H), 7.54 (d, 2H), 7.91-7.93 (m,
2H) ppm. |
MS (electrospray) m/z 641 [M+H]", 663 [M+Na]

15
Preparation 16 : Methyl 3-{2-[((2R}-2-{[fert-butyl{dimethyl)silylJoxy}-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-

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

20 F’repared from the ester of preparation 15 using the method of preparation 7 to
give the title compound as a colourless oil.
"HNMR(400MHz, CDs0OD) & : -0.21 (s, 3H), -0.05 (s, 3H), 0.75 (s, 9H), 1.08 (s,
3H), 1.12 (s, 3H), 2.62-2.88 (m, 7H), 3.92 (s, 3H}, 4.64-4.69 (m, 1H), 6.84 (d,



OH 2.87 (4H, m), 3.52 (s, 2H), 4.36 (s, 2H), 4.65-4.68 (m 1H), 6.81-6.85
(m 3H), H6.99-7.03 (m 2H), 7.10 (s, 1H), 7.16-7.22 (m 2H). 7.24-7.26
(d, 2H), 7.35 (d, 1H), 7.40 (d, 2H), 7.45 (d, 2H), M (electrospray) mz
730 [MH ", 732 [MH + WD 20051080313 PCT/ | B20051 000086 63 20 1HNMR
(400MHz, GOGOMSOM313 -0. 19 (s, 3H), -0.02 (s, 3H), O.B8BCTAB2GHNNSL. 02 (s,
3H), 1.05 (s, 3H), 2.61-2.71 (m 3H 602.83 3 2.87 (4H, m), 3,52 (s, 2H),
4.29 (s, 2H), C 4.664.69 (m | H), 6.72 (d, 1H), 6.84 (d, OH 1H),
7.00-7.05 (m 4H), 7.08 (s, 1H), 7.14- 7.22 (m 2H), 7.35 (s, 1H N5 (APC)
mz 688 (MH -, 690 (MH 21 1HNVR (400MHz, CD3OD) S : -0.19 (s, 3H), -0.02
(s, 3H), OTR7(68 (HIH)17.08-156 (m3Hh), TBOR.oim, 3), 7BTLASOGm, 8H), 2.60-2. 70
of i (m 3K 2.82-2.87 (4H m, 3. 48"(s, 2H), T NE 418 (s 2, 4 654.68
(m 1H), 6PRM- ( 2H) 6.83 (d, 1H), 6.98-7.02 (m 2H), 7.08 (s. 1H),
7.14-7. 21 oz 684 [MFH 4 22 1HNMVR (400MHz,
CD2aD) S S el '?S'Zr ﬁ%’fﬁ%*@' Wg?%lt@%%]?g (s, 9H), 0.89 (s, 3H), 0.91
(s, 3H), 250260(m 3H), 2.76- 2.81 (m 1H), 2.85 (s, 3H), 3.48 (s, 2H),

HHO I 4 (dd 95- 6. 97
' 7 61 ?E,epafairlgn #) d’g-fz,-f(iy&)é-{[te -Buty?(%l élethyj[) %‘]0)(3(}-2-{4 ?‘lydroxy- (m
.3{{methylsulfonyl}amino]phenyl}ethyl}amino}-2-methylpropyl} benzoic
acid

QTBDMS o

H
N

H,C CH,

OH

HO
NHSO,Me

Prepared from the ester of preparation 16 to using the method of preparation 8
10 to give the title compound as a colourless solid,
'HNMR(400MHz, CD30D) § : -0.14 (s, 3H), 0.04 (s, 3H), 0.82 (s, 9H), 1.23 (s,
3H), 1.24 (s, 3H), 2.88-2.96 (m, 5H), 3.00-3.14 (m, 2H), 4.83-4.87 (m, 1H), 6.89
(d, 1H}, 7.07 (dd, 1H), 7.24-7.26 (m, 1H), 7.32 {t, 1H), 7.37 (s, 1H), 7.82 (s, 1H),
7.86 (d, 1H) ppm.
15 MS (electrospray) miz 537 [M+H]', 559 [M+Na]’

Preparation 18 - 53

A solution of the appropriate carboxylic acid (preparation 10 or 17) (0.15mmoli),
1-hydroxybenzotriazole hydrate (22mg, 0.16mmol}, 1-(3-dimethylaminopropyl)-

20 3-ethylcarbodiimide  hydrochloride  (34mg,  0.18mmol)  and N-
ethyldiisopropylamine (130uL, 0.73mmol) in N,N-dimethylformamide (2mi) was
treated with the appropriate amine (0.23mmotl) and the reaction mixture shaken

at room temperature for 18 hours. The reaction mixture was concentrated in
vacuo and the residue partitioned hetween dichloromethane (3ml) and water

25 {1ml). The phases were separated and the organic layer washed with brine
(1ml), dried (sodium sulphate} and concentrated in vacuo. The residue was

purified by column chromatography on silica gel eluting with



(m 3H), 7.26 (dd, 1H), 7.35 (s, 1H), 7.39 (dd, 1H), 7.68 (d, 1H), 7.72 (d,
1H), 7.89 (d, 1 H. M (electrospray) mz 706 (MtH ~, 704 [MH WO
20051080313 PCT/ 11120051000086 64 23 HNWVR (400MHz, CD30D) S : -0.19 (s,
3H), -0.02 (s 3H) 0 79 (s, 9H), 1.00 (s, 3H), 1.02 (s, 3H, 2.60-2.71 (m
3H), 2.82 H off 6 (m 1H), 2.86 (s, 3H), 3.54 (s, 2H), {'s 4.45 (s, 2H),
4.68 (dd, “i%““s%ﬂﬂéls? d, 1H), 7.03 (m 4H), 7.09 (s, |PeH B2TsHG0%6 27 (M
3H), 7.35 (s, 1H), 7.54-7.61 (m 3H) 8 M5 (electrospray) mz 704 [MH 24
1HNMR (400MHz, CD30D) S : -0.19 (s, 3H), -0.02 (s, 3H), 0.79 (s, 9H), 0.99
(s, 3H), 1.02 (s, 3H, 2.56-2.66 (m 3H), 2.80- 2.83 (m 1H), 2.85 (s, 3H),
3.53 (s, 2H), { H4.40 (s, 2H), 4.67 (dd, 1H), 6.81 (d, 2H), 6.84 (d, 1H),
7.01 (d, diehjorometiearesmethianol:088 anusogie, (38:4:0 Thasging2do (M-68:5, by. 29 (dd,

[M+Na]7+33 T%ﬂ%&&%“'ﬂ%%ﬂ%@%ﬂdﬁgﬁ g 8?018”1;, 73§H§!\4-H]o. 017?5, E%HH]S 885?5
9H), 1.01 (s, 3H), 104(s 3H), 258268(m2H) 2.86 (s, 3H), 3.34 (s,
2H. 3. 53A!§ematlvl_?y, the fo%mgu?\g pl}log;,sfs gaﬁ? be SsgdeOA'r the sy(fnt eélls_l) of 6.73 (dd. 10,
5 preparations 18 to 53:
A solution of appropriate carboxylic acid from preparation 10 or 17 (5.08mmol)
in N,N-dimethylformamide (60mf} is treated with 1-hydroxybenzotriazole hydrate
(0.755g, 5.59mmol), the appropriate amine (5.08mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochforide (1.07g, 5.59mmol) and
10 triethlyamine (1.49mi, 10.67mmol). The resulting suspension is left to stir at
room iemperature for 18 hours. The solvent is removed in vacuo and the
residue partitioned bstween dichloromethane (100ml) and sat. aq. sodium
bicarbonate (50mi). The organic phase is separated and the aqueous phase
extracted with dichloromethane:methanol (95:5 by volume, 2 x 20ml). The
15 combined organic exiracts are separated, washed with saturated aqueous
sodium chloride (100ml), dried (sodium sulfate) and the solvent removed in
vacuo. The residue is purified by column chromatography on silica gel eluting
with dichloromethane : methano! : 0.88 ammonia (95:5:0.5 by volume) to yield
the desired compound.
20



6.84 (d, 1 H), 6.94-6.97 (m 2H), 6.99-7.02 (m 2H), 7.08 (s, 1H),
7.16-7.21 (m 4H), 7.31 (t, 1H), 7.34 (d, 1H), 7.40-7.42 (m 2H ppm M5
(el ectrospray) m(z 730 [MH -. WD 20051080313 PCT11B20051000086 65 26 HNMR
(400MHz, Q030D) S : -0.17 (s, 3H), 0.00 (s, 3H), 0.17 (s, 6H), 0.80 (s,
9H), 0.98 (s, 9H), 1.09 (s, 3H), 1.12 (s, HH Ccw, 3H), 1.21 (s, 6H),
2.67-2. 78VQ p405/084313 2 87 (s, 3H), 2.91-2.96 (m 1H), BCDEB205/006085  OTBDVS
3.43 (s, 2H), 4.71-4.75 (m 1H), 6.8 (d, 2H), 6.86 (d, 1H), 7.03-7.06 (m
4H), 7.15- 7.22 (m 3H), 7.37 (d, IH. MS (APCl) miz 812 [ MtH + 27 1HNMR
(400MHz, CD3OD) 6 : -0.18 (s, 3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.03 and
1.08 (2s, 3H), 1.01 and 1.07 (2s, 3H), 1.25-1.29 (2t, 3H). 2.65-2.69 (m
2H), 2. §Prdpacations 28 88472s, 3H), 2.92 (g, 2H), 3.75 and ESN | cl |3.82 (2s,
2H), 4.04 (s, 2H), 4.55 and 4.5 (2s, 2H), 4.68-4.71 (m 1H), 6.86 (dd,
1H), 6.98 (d, 2H), 7.03 (dd, .10 (d, 1H), 7.13-7.15 (m 1 Hj, 7.20
(d, 1 HY|, 7.24 (dd, ) , ) (electrgppray) mz 730/ 752

[ M (400MHz, CDBOH)) 8:

-0

No |@' Data
18 'HNMR (CDCls, 400MHz) 8: -0.19 (s, 3H),
-0.11 (s, 3H), 0.75 (s, OH), 1.03 (s, 3H),
1.05 (s, 3H), 2.57-2.85 (m, 7H), 3.57 (m,
{ j’}“z_ 2H), 3.74 (s, 3H), 4.31 (m, 2H), 4.65 (m,
\,r{\@: 1H), 6.22 (m, 1H), 6.63 (d, 1H), 6.67 (m,
OH 1H), 6.76 (m, 1H), 6.82 (d, 1H), 7.03 (m,
2H), 7.12 (m, 1H), 7.22 (m, 1H), 7.34 (m,
1H)
MS {electrospray) m/z 686 [M+H]"
19 THNMR (400MHz, CD;0D) 5 : -0.19 (s,
3H), -0.02 (s, 3H), 0.79 (s, SH), 1.02 (s,
3H), 1.04 (s, 3R), 2.60-2.71 (m, 3H), 2.82-
o 2.87 (4H, m), 3.52 (s, 2H), 4.36 (s, 2H),
Q 4.65-4.68 (m, 1H), 6.81-6.85 (m, 3H),

H O 6.99-7.03 (m, 2H), 7.10 (s, 1H), 7.16-7.22
. (m, 28), 7.24-7.26 (d, 2H), 7.35 (d, 1H),
7.40 (d, 2H), 7.45 (d, 2H).

MS (electrospray) m/z 730 {M-H]', 732
[M+H]*




0.19 (2s, 3H), -0.05 and -0.03 (2s, 3H), 0.76 and 0.78 (2s, 9H), 0.96 and
0.98 (2s, 3H), 0.93 and 0.97 (2s, 3H), 2.52-2.56 (m 2H), 2.60-2.64 (m
2H), 2.86 (s, 3H), 2.85 cH, / | and 3.02 (2s, 2H), 3.34 (s, 3H), '3,84 (s,
N 2H), 6.84 (d, 2H), 6.97-7.01 (m 1H), 7.02- off 7.03 (m 1 H), 7.05 (d, 1
H), 7.11 We2008/080313 7.13-7.15 (m | H), 7.17-7.20 (m [PCH{B2005002®67. 31 (m

1H), 7.35-7.36 (m 1H), 7.56-7.60 (& 2H), 7.65-7.68 (m 1H), 7.97 (d,
1H). MS (electrospray) mz 750/ 752 [MH 29 1HNWR (400MHz, CD3OD) 3 : -0.18
(s, 3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.02 (s, 3H), 1.04 (s, 3H),

2.58-2.68 (m _2H) 2 86 (s _3H) 3 'm(_q 2H), 3 52 (s, 2H), 4. 40 (s, H
g;)o, 471.232@1( 9 (ﬂ |7r%,4 ?d841|(_|)m FHNMB. @00MH2 CoryORM)S : 7008 15,18 Ng]

(el ectrobpray) mz 730 [MH 30 1H @(4@8&@ Bé@é%oés%) ml%zlé% 3H) ,
0.00 (s, |3 : 9H), 0.95-1.|084 @macégsﬁr)zﬁi’-zfiﬁr&n‘?@-l ffﬁlaéiH), 3.68
and 3. 741 ( 182 (s, 2H), 4.157 'and 4. (m 1H),
6.50-6. 6 8-7.23 (m 787 14y ), 862 fs. aH); 42%8(2\?’0) nm z 680
[MH WO _ 3+PCTI | B200510000

%6699 (m, 1H), 6.72 (d, 1H), 6.84 (d,
1H), 7.00-7.05 (m, 4H), 7.08 (s, 1H), 7.14~
7.22 (m, 2H), 7.35 (s, 1H)

MS (APCI) m/z 688 [M-HJ", 690 [M+H]"

21 'HNMR (400MHz, CD3OD) & : -0.19 (s,

3H), -0.02 (s, 3H), 0.79 (s, 9H), 1.01 (s,

3H), 1.04 (s, 3H), 2.14 (s, 6H), 2.60-2.70

\/(lj(cm (m, 3H), 2.82-2.87 (4H, m), 3.48 (s, 2H), |

{,}3 4.18 (s, 2H), 4.65-4.68 (m, 1H), 6.7 (s, |

2H), 6.83 (d, 1H), 6.98-7.02 (m, 2H), 7.08 !-

(s, 1H), 7.14-7.21 (m, 2H), 7.35 (s, 1H). '
MS (APC1) m/z 684 [M+H]"

22 "HNMR (400MHz, CD,0D) 5 : -0.19 (s,

3H), -0.03 (s, 3H), 0.79 (s, 9H), 0.89 (s,
3H), 0.91 (s, 3H), 2.50-2.60 (m, 3H), 2.76-

2.81 (m, 1H), 2.85 (s, 3H), 3.48 (s, 2H),

H"‘O O 4.64 (dd, 1H), 4.78 (s, 2H), 6.85 (d, 1H),
" O 6.95-6.97 (m, 2H), 7.01 (d, 1H), 7.09-7.14

(m, 3H), 7.28 (dd, 1H), 7.35 (s, 1H), 7.39
(dd, 1H), 7.68 (d, 1H), 7.72 (d, 1H), 7.89
(d, TH).

MS (electrospray) miz 706 [M+H]", 704
M-HJ




31 HNMR (400MHz, CD3CD) 8 -0.18 (s, 3H), 0.01 (s, 3H, 0,81 (s, 9H), 1.07
(s, 3H), 1.10 (s, 3H), 1.45-1.62 (m 6H), 2.45- 2.54 (m 2H), 2.62-2.76
(2H, m, 2.86 (s, 3H), 3.15-3.22 (m 2H), 3.44 (s, 2H), 4.65 ar 4.70 (m
1H), 6.62-6.65 (m 2H), 6.83 (d, IH, 6.93 (d, IH, 696722(m 6H), 7.36
(s, I H. MS(eIectrospray) mz 698 [MH—I]k 696 [MH" 32 1HNVR (400MHz,
CD30D) 5 WO20%/08813 3H), 0.00 (s, 3 .80 (s, 9H), I’CGQB%%SI’WO@%) 1.12 (s,
3H), 2.62-2.77 (m 6H), 2.85N(s, %} 3.36(t 2H), 3.42 (s, 2H), 4.64- \
H4.70 (m 1H), 6.63 (d, 2H), 6.84 (d, 1H), 9.95 (d, 2H), 7.00-7.06 (3H,
m, 7.09 (d, IH, 7.69 (t, IH), 7.37 (s, IH. M (electrospray) nlz 668
[MH 33 1HNVR (400MHz, CD3OD) 3 -0.16 (s, 3H), 0.01 (s, 3H), OM (s, 9H),

OG0 [ 108 (5, 5T A G e 0, ST 8
S, , . S, , . -4, , . , . - 0. Cl
(m 1H), {6.86 (d, 1H), 7.04 (d, 2H) SH)%U?@?(H% Oz?é(slﬁ‘ib’fiﬂ%s (m 2H),

L ohintsobibot oo ae i ¢ aoonf TR A g gisingones,
3H), 0.82 (s, 9@ @0 2.86 {m, 1|—1) 2.86 (s, 3H), 3.54 (s, 2H),
445 (s, 2H), 4.68 (dd, 1H), 6.85 (d, 1H),
7.03 (m, 4H), 7.09 (s, 1H), 7.17-7.27 (m,
3H), 7.35 (s, 1H), 7.54-7.61 (m, 3H).
MS (electrospray) m/z 704 [M-H]
24 THNMR (400MHz, CD5OD) & : -0.19 (s,
3H), -0.02 (s, 3H), 0.79 (s, 9H), 0.99 (s,
3H), 1.02 (s, 3H), 2.56-2.66 (m, 3H), 2.80-
2.83 (m, 1H), 2.85 (s, 3H), 3.53 (s, 2H),
{/g O] 4.40 (s, 2H), 4.67 (dd, 1H), 6.81 (d, 2H),
O 6.84 (d, 1H), 7.01 (d, 2H), 7.09 (s, 1H),
o 7.43 (d, 1H), 7.18-7.20 (m, 2H), 7.29 (dd,
1H), 7.33-7.40 (m, 5H).
MS (electrospray) m/z 730 [M-H[, 732
[M+H]", 754 IM+Nal
25 THNMR (400MHz, CD30D) & : -0.18 (s,
3H), 0.01 (s, 3H), 0.80 (s, 9H), 1.01 (s,
3H), 1.04 (s, 3H), 2.58-2.68 (m, 2H), 2.86
(8, 3H), 3.34 (s, 2H), 3.53 (s, 2H), 4.41 (s,
o 2H), 4.66-4.60 (m, 1H), 6.73 (dd, 1H),
O 6.84 (d, 1H), 6.94-6.97 (m, 2H), 6.99-7.02
(m, 2H), 7.08 (s, 1H), 7.16-7.21 (m, 4H),
7.31 (t, 1H), 7.34 (d, 1H), 7.40-7.42 {(m,
2H) ppm.
MS (electrospray) mfz 730 [M-HJ.

o

0. 02 (s,




3H), 1.11 (s,

(s, 2H),

724/ 726 [ MFH] *,

0.01 (s,

3H),

2H) ,
7221724 [MH

W 2008088313(s, 9H), 1.09 (s,

2.68-2.78 (m 3H),
OH 4.71-4.74 (m | H),
3H)y, 7.11 (s,;

2.89- 2.96 (m 4H), 3.52 (s, 2H), 4.21

6.86 (d, 1H), 7.03-7.07 c'" Z~l | c+ (m

7.15-7.24 (m 2H), 7.36-7.37 (m 1H. MS (APCl) mz
35 HNMR (400MHz, CD30D) S : -0.16 (s, 3H),

2.89 OH 2.96 (m 4H), 3.53 (s,
6.79 (d, 1H),

7.39 (s,

1

H) .

46346W

7,10-7.14 (m

7.92 (s,
704 | MH
-0.19 (s,

2H) ,

6.84-6.87 ci (m 2H),

3H), 1.11 (s, 3"90Tf%zﬁ}%m300§6‘3 (m 3H),
6321 (s, 2H), Nci 4.71-4.74 (m 1H),

7.04-7.11 (m 3H), 717725(m 2H) ,

MS (APCl) mz 7241726 [MrH + , 722/724 [MH 36 HNWVR
(400MHz, CD300) 8 :

-0.20 (s, 3H), -0.04 (s, 3H), 0.78 (s 9H), 0.93 (s,
3H). IN6.72 (d, | H AN, A ¢
o ot o ol flomnc i
WO 2005/ 080313 PCTI 1B2005 @ﬂpdsas ()599317 HQ S(mwzw @30[)) S .
3R, ~Je 0 (s 3, 0.801 43, %) (s 18326%0.78 (m, 3H), 2.87
" (s, 3H), 2.91-2.96 (m, 1H), 3.36 (s, 2H),
OTBDMS 3.43 (s, 2H), 4.71-4.75 (m, 1H), 6.73 (d,
2H), 6.86 (d, 1H), 7.03-7.06 (m, 4H), 7.15-
7.22 (m, 3H), 7.37 (d, 1H).
MS (APCI) m/z 812 [M+H]"
27 "THNMR (400MHz, CDs0D) 5 : -0.18 (s,
3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.03 and
1.08 (2s, 3H), 1.01 and 1.07 (2s, 3H),
1.25-1.29 (2t, 3H), 2.65-2.69 (m, 2H), 2.87
He l and 2.88 (2s, 3H), 2.92 (q, 2H), 3.75 and
)N 3.82 (2s, 2H), 4.04 (s, 2H), 4.55 and 4.57

Cl
OH

(2s, 2H), 4.68-4.71 (m, 1H), 6.86 (dd, 1H),
6.98 (d, 2H), 7.03 (dd, 1H), 7.10 (d, 1H),
7.13-7.15 (m, 1H), 7.20 (d, 1H), 7.24 (dd,
1H), 7.36 (dd, 1H).

MS (electrospray) m/z 750/752 [M-H]




3H), 1.06 (s, 3H), 2.63-2.73 (m 2H), 2.86 CH (s, 3H), 3.34 (s, 2H), 3.53
(s, 2H), 4.34 (s, 2H), 4.66-4.69 (m 1H), 6.84 (d, 1H), i'N ( CF9
6.87-6.90 (m 2H), 6.96 (s, 1H), 7.01-7.04 (m 2H), 7.09 (s, 1H), 7.15-7.22
(m 2H), 7.35 (d, 1 H ppm WM (APCl) mz 724 [ MtH], 746 [ MtNa]+ 38 1HNWR
(400MHz, @mEBLOBS088313 - 0. 19and - 0.18 (2s, 3H), -0.02 anpCFR2006/00@8 3H),
0.80 (s, 9H), .1.03-1.07 (m ©6H), 1.086(t, 3H), 2.64-2.71 (m 2H), 2.87 (s,
3H), 3.37 OH (g, 2H), 3.61 and 3.69 (2s, 2H), 3.80 and CH3 3.82 (2s, 2H),
4.50 and 4.53 (2s, |IH), "Nci 4.67-4.71 (m 1H), 6.46-6.51 (m 1H),
662667(m 1H) 669674(m 1H) 6.84 (dd 1H) 697725(m 5H),
7.35 (d, 1% ‘ 20 : | €BCl 3) 8:

(rot amer 0.21 and -0.18 (2s, 3r ; A o0.76

(s, 9H), [1.24i (s, 6H), 2.88 (", ( m193 32#)94395%% 950(32@3 SH)) 2.98 (m
A1), 3.69 and| 3.76 (25, 2H), 4.53 ({2 6, 60- 7. 23
(m 10H). S (efectrospray) : mz PW@P&]MQ@'&QS[%}\@]Q@@%OMQ05/080313

PCT/ 1 B20G5100D086 70 40 H NVR (400 : 118" and
-0.19 (2@ 320,03 and 0,02 0| 0. 6P8R0.67 (4, 344 Eh2 .56 in
2H), 2.60-2.64 (m , 2H), 2.86 (s, 3H), 2.85

o¥y ‘ - | and 3.02 (2s, 2H), 3.34 (s, 3H), 3.84 (s,
N O 2H), 6.84 (d, 2H), 6.97-7.01 (m, 1H), 7.02-
OH 7.03 (m, 1H), 7.05 (d, 1H), 7.11 (d, 1H),

743745 (m, 1H), 7.17-7.20 (m, 1H),
7.27-7.31 (m, 1H), 7.35-7.36 (m, 1H),
7.56-7.60 (m, 2H), 7.65-7.68 (m, 1H), 7.97

{d, 1H).
MS (electrospray) m/z 750/752 [M-HT
29 "HNMR (400MHz, CD;0D) 8 : -D.18 (s,

3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.02 (s,
3H), 1.04 (s, 3H), 2.58-2.68 {m, 2H), 2.86
y O OH (s, 3H), 3.34 (s, 2H), 3.52 (s, 2H), 4.40 (s,
N 2H), 4.66-4.69 (m, 1H), 6.84 (m, 3H),
O 6.97-7.02 (m, 2H), 7.07-7.18 (m, 6H), 7.28
(t, 1H), 7.34 (d, 1H), 7.38 (s, 1H), 7.40-
7.42 (m, 1H).
MS (electrospray) m/z 730 [M-H]
30 THNMR (400MHz, CD;OD) § : -0.18 (s,
3H), 0.00 (s, 3H), 0.80 (s, 9H), 0.95-1.05
oM (m, 6H), 2.50-2.90 (m, 9H), 3.68 and 3.74
,(:@/ (2t, 2H), 3.82 (s, 2H), 4.57 and 4.59 (2s,
4 2H), 4.62-4.69 (m, 1H), 6.50-6.62 (m, 2H),
6.78-7.23 (m, 7H), 7.37-7.39 (m, 1H).
MS (APCI) miz 680 [M-HT




2s, 3H), 0.79 (s, 9H), 1.00-1.05 (m 6H), ON 2.61-2.66 (m 2H), 2.87 (s,
2.92 and 2.97 (2s, 3H), 3.77 and 3.82 (2s, 2H), NH F 4.58 and 4.65
, 2H), 4.66-4.69 (m 1H), F F 4.80 (s, 2H), 6.71 (d, 1H), 6.84 (d, 1H),
1 (s, 2H), 6.96-7.03 (m 2H), 7.05 (s, 1H), 7.12 (d, 1H), 7.19-7.24 (m
, 7.35 WO2005{088313 ppm LRVB (el ectrospray) : nmz 738 ddvishoosodbdssH NVR
400MHz, CD3OD): 5 -0.13 (s, 3H), 0.@4 (s, 3H), 0.85 (s, 9H), 1.10 (s,
H, 1.12 (s, 3H), 2.69-2.78 (m 3H), 2.89 ON 2.94 (m 4H), 3.50 (s, 2H)),
4.28-4.29 (m 2H), 4.71-4.74 (m 1H), 6.87-6.92 (m 3H), 7.04-7.09 (m
3H), 7.10 (s, 1H), 7.13-7.26 (m 4H), 7.27-7.32 (m 3H), 7.39 (d, 1 H
ppm L {electrospray) . niz | MF
CD3OD): B -0.[12 (s, 3H), 0.05 (s, '( :
(s, 3H),]2.74-2.84 (m 3H), 2.92 ON3H), &b (s,zsea @802(s( 19H)1B)Q7 8,33 (s,

2 B 32, 4TS (m T O O uB 4 48U e, PSS L D

LRV (APDI) ) m 2 [MH" 733, [MHY 2543, 206, 20952980018 1ACT46349051000086
H

{/N\/\/\©\ 3H), 3.15-3.22 (m, 2H), 3.44 (s, 2H), 4.65-
o 470 (m, 1H), 6.62-6.65 (m, 2H), 6.83 (d,

1H), 6.93 (d, 1H), 6.96-7.22 (m, 6H), 7.36

{s, 1H).
MS (electrospray) miz 698 [M+H]", 696
M-HJ _

32 THNMR (400MHz, CDsOD) 5 : -0.94 (s,

3H), 0.00 (s, 3H), 0.80 (s, 9H), 1.08 (s,

3H), 1.12 (s, 3H), 2.62-2.77 (m, 6H), 2.85

e (s, 3H), 3.36 (i, 2H), 3.42 (s, 2H), 4.64-
\/\Q\OH 470 (m, 1H), 6.83 (d, 2H), 6.84 (d, 1H),

9.95 (d, 2H), 7.00-7.06 (3H, m), 7.09 (d,

1H), 7.69 (1, 1H), 7.37 (s, 1H).

MS {electrospray) mfz 668 [M-H]

33 l _ "HNMR {400MHz, CD;OD) & : -0.16 (s,

3H), 0.01 (s, 3H), 0.82 (s, 9H), 1.05 (s,
3H), 1.08 (s, 3H), 2.64-2.74 (m, 3H), 2.85-

OH 2.90 (m, 4H), 3.52 (s, 2H), 4.36 (s, 2H),
{/“\/Q/ 4.68-4.70 (m, 1H), 8.65 (d, 1H), 6.80-6.81
& (m, 1H), 6.86 (d, 1H), 7.04 (d, 2H), 7.10-
7.2 (m, 2H), 7.16-7.23 (m, 2H), 7.37-7.38

{m, 1H).

MS (electrospray) m/z 688 [M-H]




43 '"H NWR (400MHz, CD3OD): S -0.19 (s, 3H), -0.02 (s, 3H), 0.79 (s, 9H,
1.01 (s, 3H), 1.04 (s, 3H), 2.14 (s, 6H), 2.60-2.70 Hc off (m 3H), 2.85
(s, 3H, 2.82-2.87 (m 1H), 3.48 (s, 2H), 4.18 (s, 2H), 4.65-4.68 (m CH3
1H), 6.77 (s, 2H), 6.83 (d, 1H), 6.98-7.02 (m 2H), 7.08 (s, 1 N, 7.14-7.21
(m 2H), w@2®50fd13 1H) ppm LRVS (APCl) : mz [ MrH + BETIBRAOSHNPRGR(400MHz,
CDC13) 6: -0.81 (s, 3H), 0.00 (d, 3, 0.81 (s, 9H), 0.95-1.05 (m 6H),
2.50-2.90 (m 9H), 3.60-3.82 (m 4H), N 4.48-4.70 (m 3H), 6.40-6.60 (m
2H), {" OH 6.80-7.41 (m 8H) ppm M (electrospray) niz 682 [MH]', 704

[ MFNa] } 45 1HNMR(400MHz, DWVBQd6) 5:-0-90 (m  3H), 0.05 (m 3H), 0.8 (m
OH), 1.2132. 20 9H (m 6H), 2.60-2. [5UMR IMoNRzI THoDRE):, -R18gs(Im 2H),
3.30 (m {2H),| 3.71-4.00 (m {~N 4H), 4.61-4.81 (m 2H),” 4.89.4.91
6.51-6.62 (m| 2H), 6.92-7.49 (m 8H)3H),70102- (&, SH) 16.82 ($)) Oigphni.08Ks,

| ect r o mz 60 [MH" 46 HNVRGAQOMHz, CDC 0. 3H) |
P o738 0. 80 (sF 9E)|), 1.10 (s;éﬁgk&%@'%ﬁ%@@b@é%gﬁﬂj H)lH),
2,78 (m |2, off 283 (m'4H . 3 §0.dal(ml4H), 33258, 6%), 4.0 (s, ZHED (m
2, 470 (m| 11, 508.6m 1H, 6160 (m 2H' KT8L(d" 1 H . T 0Bl (m 2H),
k 7144,

m, 1H), 6.86 (d, 1H), 7.03-7.07
o (m, 3H), 7.11 (s, 2H), 7.15-7.24 (m, 2H),
7.36-7.37 (m, 1H).

MS (APCI) m/z 724/726 [M+H]", 7221724
[M-HT

35 'HNMR (400MHz, CD30D) 5 : -0.16 (s,
3H), 0.01 (s, 3H), 0.82 (s, SH), 1.09 (s,
3H), 1.11 (s, 3H), 2.68-2.78 {m, 3H), 2.89-

™

oK 9.96 (m, 4H), 3.53 (s, 2H), 4.21 (s, 2H),
{/ﬁ\/@[m 4.71-4.74 (m, 1H), 6.79 (d, 1H), 6.84-6.87
& ~ m, 2H), 7.04-7.11 (m, 3H), 7.17-7.25 (m,

2H), 7.39 (s, 1H).

MS (APCI) mfz 724/726 [M+H]" , 722/724
[M-HT |

36 THNMR . (400MHz, CD,0D) § : -0.20 {s,
3H), -0.04 (s, 3H), 0.78 (s, 9H), 0.93 (s,
3H), 0.95 (s, 3H), 2.54-2.63 (m, 4H), 2.84

on (s, 3H), 3.46 (s, 2H), 4.63-4.67 (m, 3H),
N O 6.72 (d, 1H), 6.84 (d, 1H), 6.95-7.02 (m,
C O 2H), 7.10-7.14 (m, 2H), 7.20 (d, 1H), 7.35-

7.39 (m, 4H), 7.82-7.85 (m, 1H), 7.92 (s,
1H), 8.20-8.22 (m, 1H).

MS (APCI) m/z 706 [M+H]", 728 [M+Na]",
704 [M-HY




7.20 (m 7H) ppm NS (APCI) mz 668 [MH WD 2005/ 080313 PCTI | B2005/ 000086
72 47 1HNVR(400MHz, CDCI3) S : -0.18 (s, 3H), -0.10 (s, 3H), 0.78 (s, 9H),
1.10 (s, 3H), ~~" off 1.18 (s, 3H), 2.63 (d, 1H), 2.80 (m 6H), 3.60 (d,
1H), 3.78 (m 3H), 4.75 (m 1H), 510 (m 1 H), 6.38 (d, 1 H), 5.78 (d,
2H), 7. 05WORPOSPRNI3 7. 20 (m 8H) ppm M (APCl) rn/z GTO/IBNEIA0608s
Preparations 48-53 OTBDMS O H N\ Q% H3C CH3 HO HN~gO O0~~ CH3 48

HNVR( 400MHz, CD30D) 8: -0.16 (s, 3H), 0.00 (s, 3H), 0.82 (s, 9H), 1.13 (s,
N 3H), 1.17 (s, 3H), 2.68-2.93 (m 7H), 4.64 (s, 2H), 4.69-4.74 (m 1 H),
6.80-6.87 (m__ 2H), 7.05 (dd, 1 H), 7.30-7.47 (m_7H. 7.54 (d, 2H),
7.75-7.783(m] 31-1) ppm M5 (el ect { GaNN X400MHZ1ET00Y & 4. HNNR(HOOMz,
CD30D) 54 -0.15 (s, 3H), -0.01 (s, 3r%, 0.22 (s 6Hl, 0.83 (s HBC G
9H), 1.0% (s,|OH, 1.11 (s, 3H), 1.18MHs042 (5,380}, 080 15 8H).61P3 (3. 67- 2. 02

on (s, 3H), 3.34 (s, 2H), 3.53 (s, 2H), 4.34 (s,
*ﬁ}\/@ oH), 4.66-4.69 (m, 1H), 6.84 (d, 1H)
v oF, 6.87-6.90 (m, 2H), 6.96 (s, 1H), 7.01-7.04

(m, 2H), 7.0 (s, TH), 7.157.22 (m, 2H),
7.35 (d, 1H) ppm.
MS (APCI) m/z 724 [M+H]", 746 [M+Na]"
138 'HNMR (400MHz, CDsOD) & : -0.19and —
0.18 (2s, 3H), -0.02 and —0.01 (2s, 3H),
0.80 (s, 9H), 1.03-1.07 (m, 6H), 1.09 (t,
3H), 2.64-2.71 (m, 2H), 2.87 (s, 3H), 3.37
oH (g, 2H), 3.61 and 3.69 (2s, 2H), 3.80 and
f\cﬁil 3.82 (2s, 2H), 4.50 and 4.53 (2s, 1H),
cl 467471 (m, 1H), 646651 (m, 1H),
6.62-6.67 (m, 1H), 6.69-6.74 (m, 1H), 6.84
{dd, 1H), 6.97-7.25 (m, 5H), 7.35 (d, 1H)
ppm. ,
MS (APC1) miz 718/720 [M+H]
39 H NMR (400 MHz, CDCi3) §: (rotamers) -
0.21 and —0.18 (2s, 3H), -0.02 and —0.01
o (s, 3H), 0.76 (s, 9H), 1.24 (s, 6H), 2.88
& (m, 3H), 2.94 and 2.95 (2s, 3H), 2.98 (m,
4H), 3.69 and 3.76 (2s, 2H), 4.53 (m, 2H),
4.62-4.70 (m, 1H), 6.60-7.23 (m, 10H).
LRMS (electrospray) : m/z [M+H]" 704,
[M+Nal* 726.

Gl




orBovs 3H), 7.07 (dd, | H, 7.32-7.40 (m 5H), 7.55-7.58 (m 2H) ppm M5
(electrospray) mz 799 [ MtH + WO 20051080313 PCTI | E2005/ 000086 73 50

HNVR( 400MHz, CD30D) 8: -0.19 (s, 3H), -0.03 (s, 3H, 0.79 (s, 9H,
2.67-2.92 (m 7H), 4.68-4.71 (m 3H), 6.86-6.88 (m {~N 3H), 7.04 (d, 1 H),
7.31-7. 3%wqmpsiasoHp, 7.37- 7.49 (m 7H), 7.61 (m 1 HFCABHSPOEES (m OH 2H)
ppm M (electrospray) mz 718 [ MrHIB, 740 [M+H} 51 1HNMR(400MHz, CD30D)
8: -0.27 (s, 3H), -0.10 (s, 3H), 0.71 (s, 9H), 0.99 (s, 3H, 1.02 (s, 3H,
2.02 (s, 3H, 2.17 (s, [~ | 3H) 2.56-2.81 (m 9H), 3.39-3.43 (m 2H), ox
4.59-4.63 (m 1 H), 6.48 (s, H) 6.77-6.79 CH3 (m 2H), 6.95-6.97 (m 1

l[_l)l\/l’+l-l]7'~2§-bi1H;NR(400M-lz C{730D) ; ( d—l@%gﬁb’ﬁ&{ﬁzk@gg‘:@? ?’b&’%@er%zsgs?s,

oH), 1.0p (s,| 3H), 1.12 (s, 3H), 2118188034, B BH)S-0 08 4nd OO
2.65-2.92 (m| 9H), 3.47-3.51 (m 2H rg (d, 1H),
6.83-6.8f (y 2H), 7.03-7.06 (m 1 @)S 3'7')-3919 (389(“' 10@14) 5 fm 6@H7 68 (m
2H) ppm [ M5 (el ectrospray) nfz 685 I3l 66 (m, 2H), 2.87 (s, 3H), 2.92 and

OH
2.97 (2s, 3H), 3.77 and 3.82 (2s, 2H),

/,5 - 4.58 and 4.65 (2s, 2H), 4.66-4.69 {m, 1H),
F 4.80 (s, 2H), 6.71 (d, 1H), 6.84 (d, 1H),
6.91 (s, 2H), 6.96-7.03 (m, 2H), 7.05 (s,
1H), 7.12 (d, 1H), 7.18-7.24 (m, 1H), 7.35
(s, 1H) ppm.

LRMS (electrospray) : m/z 738 [M-H]"

41 'H NMR (400MHz, CD30D): & -0.13 (s,
3H), 0.04 (s, 3H), 0.85 (s, 9H), 1.10 (s,
3H), 1.12 (s, 3H), 2.69-2.78 (m, 3H), 2.80-
2.94 (m, 4H), 3.50 (s, 2H), 4.28-4.29 (m,
2H), 4.71-4.74 (m, 1H), 6.87-6.92 (m, 3H),
7.04-7.08 (m, 3H), 7.10 (s, 1H), 7.13-7.26
(m, 4H), 7.27-7.32 (m, 3H), 7.39 (d, 1H)
ppm.

LRMS (electrospray) : miz [M+H]" 733,
[IM-HT 731.

{22 TH NMR (400MHz, CD;0D): 6 -0.12 (s,
'3H), 0.05 (s, 3H), 0.85 (s, 9H), 1.15 (s,
3H), 1.17 (s, 3H), 2.74-2.84 {m, 3H), 2.92
(s, 3H), 2.95-3.02 (m, 1H), 3.53 (s, 2H),
434 (s, 2H), 4.75-4.79 (m, 1H), 8.74-6.81
(m, 3H), 6.90 (d, 1H), 7.06-7.10 (m, 2H),
7.14 (s, 1H), 7.16-7.32 (m, 7H), 7.40 (d,
1H) ppm.

LRMS (APCI) : miz [M+H]" 733, [M-H]"
1731, |




53 HNWR(400MHz, CD30D) 8: -0.27 (s, 3H), -0.07 (s, 3H), 0.75 (s, 9H), 1.03
(s, 3H), 1.06 (s, 3H, 2.11 (s, 3H), 2.60-2.85 C~-Ncx3 (m 9H), 3.47-3.51
(m 2H), 4.63-4.66 (m off 1H), 6.62 (d, 1H), 6.80-6.86 (m 2H), 6.92 (m
1H, 6.98-7.01 (m 1 H, 7.26-7.33 (m 3H), 7.57-7.61 (m 2H) ppm M5

(el ectrospray) mz 671 [ MtH + WD 20051080313 PCT/ | B2005/ 000086 74

Pr epar at WSh208%880M3( 4- br orpbenzyl ) - 2- (3-{2-[ ((2R) - 2- { [RSHEB2H00% et hyl )
silyi]oxy} 2-(4-hydroxy3-[(nethyl suf¥onyl)anli no] phenyi}et hyl)ani no] - 2-

met hyl propyl } phenyl )acetamide OTBDMS / Br / H3CCH3 1 / O HOHNC CH3 5 0
Prepared using the procedure for preparation 1 B using the acid from
preparation 10 and (4-bronobenzyl)amne to give the title. conpound as a
yel | ow g{i#3 'THNVR (400MHz, CDCI 3) . Hﬂw&g(mmﬁﬂ)cm B9 {8.19%F) . 0. 81 (s,
9H), 1.0 (s,} 10 3H), 1.04 (s, 3H)}| 2.61-2.72 (m 4H), 2.83 , 3H), 3.53
(s, 2H),14.33 (s, 2H), 4.65-4.70 (|ngH),H).02ds88)% 0889 (sd OHLH).01 15,00-[7. 44 (m

I VG | ect mz 720 S i B5:
G oo elelectospran) e 720 by AR Snch¥Rsen

S

hydr oxy- 8- f (et h§i°sybAepyt) ani no] phiegmy, 31y, nﬁs)%ngng]z,ggmmyh,m,
propyl}p1eny|)-|ﬁf( ydr oxybi phenyl - 4 yI% t Iaacetam'de arB I\ I OH
NN el ol | 348 (4, 21, 418 (5. 510), 4.65-4.68 (m,

CH, 1H), 6.77 (s, 2H), 6.83 (d, 1H), 6.98-7.02

{m, 2H), 7.08 (s, 1H), 7.14-7.21 (m, 2H),

7.35 (d, 1H) ppm.

L RMS (APCI) : m/z [M+H]" 684

44 "HNMR(400MHz, CDCl3) § : -0.81 (s, 3H),

0.00 (d, 3H), 0.81 (s, 9H), 0.95-1.05 (m,
6H), 2.50-2.90 (m, 9H), 3.60-3.82 (m, 4H),

(D\ 4.48-4.70 (m, 3H), 6.40-6.60 (m, 2H),

g on 6.80-7.41 (m, 8H) ppm.

MS (electrospray) miz 682 [M+H]", 704

M+Na]"

45 "HNMR(400MHz, DMSOys) 5 : -0.90 (m,

3H), 0.05 {m, 3H), 0.8 (m, 9H), 1.21-1.29

H i {m, 6H), 2.60-2.75 (m, 2H), 2.92 (s, 3H),

2.98 (m, 2H), 3.30 (m, 2H), 3.71-4.00 (m,

4H), 4.61-4.81 (m, 2H), 4.89-4.91 (m, 1H),

6.51-6.62 (m, 2H), 6.92-7.49 (m, 8H),

7.72-7.80 (m, 1H) ppm.

'MS (electrospray) m/z 60 [M-HJ

46 | THNMR(400MHz, CDClz) 6 : -0.16 (s, 3H),

0.05 (s, 3H), 0.80 (s, 9H), 1.10 (s, 3H),

1.18 (s, 3H), 2.63 (d, 1H), 2.78 (m, 2H),

2.83 (m, 4H), 3.60 (d, 1H), 3.62 (d, 1H),

3.80 (m, 2H), 4.70 (m, 1H), 5.08 (m, 1H),

6.60 (m, 2H), 6.81 (d, 1H), 7.08 (m, 2H),

7.20 (m, 7H) ppm.

MS (APCI) m/z 668 [M-H["

=X

' OH




31/ / OHOHNC ,CH3 O A solution of the brom de from preparation 56
(0.50g, 0.70mml), (3 WO 20051080313 PCTI | B20051000086 75

hydr oxyphenyl ) boroni ¢ acid (0.19g, 1.4mmt), (1,1 -bis(di phenyl phophi no)
ferrocene)dichloropal l adiunm(]!) (36nmg, 0.04mmol) in N,N-dineth |fornmam de
(8m) waW20eHBeH3wi t h 2M aqueous sodi um car bonat e ( ZRATIBZ9/040M8 r esul ti ng
suspensi on heated to 80C for 16 houf’s. The reaction m xture was cooled to 5
room tenperature and the solvent renoved in vacuo. The residue was
azeotroped wth toluene (50nm), redisolved in ethyl acetate (50nml) and
neutralised with 1 N aqueous hydrochloric acid (to pH7). The organic |ayer

was sefarat gd and the agueous ext WWW' (2 x
50m ). The ¢onbined organic extragts were washé WI?)h wat er *°( ),

sat ur at §d agyieous 10 sodi um chl ori de0.A0q83HI), 078 &g 9E3 00, BHY at ¢) and the
sol vent rem)/ele n

: Sop g
wi t hout [furthef ur:/cfaﬂcggt |t gn.gl \1/aN fg{l&g%&%&%ﬁﬂ}% V& Cﬁ"\(i\g L:SI:De, 0.04

, 3H),1 0.84 9H), 1.11 , 3k 7 7 :
g.SSS-g?GB (m (ZS H?42-4. 45(?m ZP-DS 601(1(11?1]—()’57%?@%63@047%&?’ 1(t‘;m’89 IE_3|?94 (m

1 €D

3H), 7.15-7.80 H, 7.41 (d, 1 |5)10 0m51LHI§38(1d HH), 5.783d(2),1 ) ppm M
| ect Y) mz 732 [MrH', 7541

(2?(3?{5?[3?2;23 2- {Z[tent[bu'lt_uyl(di netﬁ%1ﬁ_lfw *?ﬂgp%

hydr oxy-[3- { ( pret hyl sul f onyl ) ani no] pFWIAECDWhMBFU{M Hfmethyl  p

ropy[}p pnyl -Jer(? -h\/rlr m(\/hl nhpn | -4 \/I \ net h\/l 1 acotam de. OrBOMS 41\ N N\
| OH  H3Preparaione48-63

OTBDMS

o’ u::l—i3

48 'HNMR(400MHz, CD30D) 8 : -0.16 (s,
3H), 0.00 (s, 3H), 0.82 (s, OH), 1.13 (s,
O or 3H), 1.17 (s, 3H), 2.68-2.93 (m, 7H), 4.64
O (s, 2H), 4.69-4.74 (m, 1H), 6.80-6.87 (m,
e 2H), 7.05 (dd, 1H), 7.30-7.47 (m, TH),
7.54 (d, 2H), 7.75-7.78 (m, 3H) ppm.
MS (electrospray) m/z 718 [M+H]"
49 "HNMR(400MHz, CD30D) & : -0.15 (s,
3H), -0.01 (s, 3H), 0.22 (s, 6H), 0.83 (s,
HC CHy 9H), 1.02 (s, OH), 1.11 (s, 3H), 1.13 (s,
3HO, 1.41 (s, 6H), 2.67-2.92 (m, 7H), 3.59
(s, 2H), 4.70-4.73 (m, 1H), 6.83-6.90 (m,
3H), 7.07 (dd, 1H), 7.32-7.40 (m, 5H),
7.55-7.58 {m, 2H) ppm.
MS (electrospray) miz 799 [M+H]*

ZT

ZL

OTBOMS




HN.. ~CH3 0 Prepared from (2-hydroxyphenyl)boronic acid using the nethod
of preparation 55 to give the title conpound as a brown oil. W 20051080313
PCT/ r B2005/ 000086 76 1HNWVR (400MHz, CD30D): 8 -0.13 (s, 3H), 0.04 (s, 3H,
0.84 (s, 9H), 1.12 (s 3H), 1.14 (s, 3H), 2.72-2.99 (m 7H), 3.58-3.61 (m
2H), 4.43-4.45 4.74-4.78 (m 1H), 6.78-6.81 (m 1H), 6.90-6.92 (m
1H), 7.0 92%’“%‘}%1‘3 7.15-7.39 (m 8H), 7.41 (d, PCENB20US/®BISEs, 1 H),
7.55 (s, 1 H ppm 5 I\/B (el ectrosprdy) mz 755 [MrH|} Preparation 57:

2- Hydr oxy-1-naphthamde HO H2N I \ O1I / A solution of

2- hydroxy-1-napthoic acid (5.0g, 26.6mmol), 1-(3- 10

di nmet hyI anm nopropyl) - 3-et hyl car bod| i_m de_hydrochl oride (5.6q9, 29.2mmol), and
1- hydrox@fbe zotriazol e (3.95g, 29. HNMRMOGJM%Z GO PE ue@ng (s/0ml); was
stirred roomtenperature for mnutgi prior to the addition iof 0.880
NH3 (6rr) The resulting suspen5| $:r38e 0t (o8- t2e$r‘p'3r yre for 2 -
hours. [The |reaction m xture was fli d f ed with

wat er (80m ) and extracted wit @ﬁﬁ) gggtg#a?g?wﬁem @ﬁf)a%drﬁﬁ donbi ned

or gani c| ext nactis ashed wit h 3ty ér04(@0AH)7.23-7.3%(my Htpd. 3@Ueous

cehon e COTIEN® e N S

vacuo tp give an orangelg Pur i
silica gel qlutlng with dicfloro hret hanol : 0. 880 anmmonia 95:5:0.5
i nk solid (1. 8IIFI? 1HNVR (400 CDCl 3):
z

gave the title conpound as 20 a
66.11-6|35 (lbs, 2H), 7.17 (d, 11-1 MSie@strea@ray)l 713[Mﬂ"’1d34011 1), 7.79
(d, 11-1), 4.84 (d, | H), 8.22 (d, (e 11. 70-11.88 (bs, | H)  pp VB

(el ectras_may) mz 186 [MH" '

51 : HNMR(400MHz, CD;0D) & : -0.27 (s,

3H), -0.10 (s, 3H), 0.71 (s, 8H), 0.99 (s,

Hy 3H), 1.02 (s, 3H), 2.02 (s, 3H), 2.17 (s,

3H), 2.56-2.81 (m, 9H), 3.39-3.43 (m, 2H),
OH 4,59-4.63 (m, 1H), 6.48 (s, 1H), 6.77-6.79

CH (m, 2H), 6.95-6.97 (m, 1H), 7.22-7.29 (m,

3H), 7.55-7.59 (m, 2H) ppm.

MS (electrospray) m/z 685 [M+H]"

52 "HNMR(400MHz, CD3OD) 5 : -0.18 (s,

3H), -0.01 (s, 3H), 0.80 (s, 9H), 1.09 (s,

3H), 1.12 (s, 3H), 2.14 (s, 3H), 2.28 (s,

{,ﬁ‘\/ﬁcm 3H), 2.65-2.92 (m, OH), 3.47-3.51 (m, 2H),

. 4.68-4.71 (m, 1H), 6.55 (d, 1H), 6.63-6.87

(m, 2H), 7.03-7.06 (m, 1H), 7.32-7.38 (m,

3H), 7.64-7.68 (m, 2H) ppm.

MS (electrospray) m/z 685 [M+H]"

53 THNMR(400MHz, CD30D) 5 : -0.27 (s,

3H), -0.07 (s, 3H), 0.75 (s, OH), 1.03 (s,

3H), 1.06 (s, 3H), 2.11 (s, 3H), 2.60-2.85

Ciy (m, 9H), 3.47-3.51 (m, 2H), 4.63-4.66 (m,

1H), 6.62 (d, 1H), 6.80-6.86 (m, 2H), 6.92

(m, 1H), 6.98-7.01 (m, 1H), 7.26-7.33 (m,

3H), 7.57-7.61 (m, 2H) ppm.

MS (electrospray) m/z 671 [M+H]'

P
¢

H\ .
ZT

OH




25 Preparation 58: 6- Hydr oxy- 2- napht ham de WO 20051080313 PCT(1B2005/ 000086
77 OH HZN1 / / O A solution of 6-hydroxy-2-napthoic acid (1.88g,
9.99mMmmol ), 1-(3- dinethylam napropyl)-3-ethyl carbodiim de hydrochl ori de
(2.11g, 10.98mml ), 1- hydroxybenzotriazole (1.48g, 10.98mmol) and ammoni um
car bonat g 2008§3135 49. 95nmmol ) i n NN-di net hyl f or mam deCT/EIPOSH000MG | eft to
stir at room tenperature under a nf4rogen atnosphere for 3 days. The

sol vent was renpbved in vacuo and the residue partitioned between saturated
aqueous sodi um hydrogen carbonate (50m ) and ethyl acetate (6 x 50m ). The
conbi ned organic extracts were washed with water (25m ), saturated aqueous
sodiumchloride 10 (25m), dried (sodiumsulfate) and the solvent renoved in
vacuo. The solid was absorbed onto silica gel and purified by colum

chr onat odtraparatom 54 ¢ Ne(_al-lg@lmob@mzylh@-(mi{mﬁ((ﬁﬁ)}m{{ﬂemmt}d{ldaneﬂtylhnoI : 0. 880

32?7’&2%913933%-25%6‘” Hripsiimeisiohalsmolshaniethvhapinards (s 10y
.79 (d ,ﬁgﬁ-, I r@%[}gﬁeny%%idg.:gz (s, 1 H ppm WM (electrospray) mz 186

[M H' Prepar atl on (Am nonet hyl ) - 2- napht hol HO HZ 20 A solution of

borane in tetrahydrofuran élg 23m of a 1 Msolution, A9
dropwi se to a solution QPT 45 ami de from preparﬁtlon

£ [}

cooled, treated with 6M

rther 2 hours. The resulting
o pH9 by addition of 0.880 NH3

¥mol ) was added
0.90g, 4.81mmuol)
e reaction was

unr a-i tragen at nospher
houx [ 1
) and—lcefluwg
epi ed and the pH atjAfst ed

HN.__ _-CH,
(3]
/AN
0 O

in tetrahydrofuran
then heated to ref
hydrochl oric acid
25 suspensi on ya

Prepared using the procedure for preparation 18 using the acid from

preparation 10 and (4-bromobenzyl)amine to give the title compound as a

yellow gum.

"HNMR (400MHz, CDCls): §-0.18 (s, 3H), 0.00 (s, 3H), 0.81 (s, 9H), 1.02 (s,
10 3H), 1.04 (s, 3H), 2.61-2.72 (m, 4H), 2.83 (s, 3H), 3.53 (s, 2H), 4.33 (s, 2H),

4.65-4.70 (m, 1H), 6.83-6.86 (d, 1H), 7.00-7.44 (m, 10H) ppm.

MS (electrospray) miz 720 [M+H]", 742 [M+H]*

Preparation 55 : 2«(3-{2-{({2R)-2~{[tert-butyl{dimethyl)silyljoxy}-2-{4-
15 hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl}amino}-2-methyl
propyl}phenyl)-N-[(3"-hydroxybiphenyl-4-ylimethyljacetamide

OTBDMS | OH
H H
N N
HO '

HN.___CH,

g
N
0//\0

A solution of the bromide from preparation 56 (0.50g, 0.70mmol), (3-



and extracted with ethyl acetate (50m x 3). The conbi ned organic extracts
WO 2005/ 080313 PCTI | B20051000086 78 were washed with sat. aq. sodium
chloride (20m ), dried (sodiumsulfate) and the solvent renoved under
reduced pressure, Purification by colum chromatography on silica gel

el uti ng wiot2eosdiseis or onet hane: net hanol : 0. 880 anmoni a RCTHBENF0MIEhangi ng t o
90:10: 1) gave the title conpound as™a pink solid 5 (0.19g). ' HNVR (400MHz,
CD30D) 3 : 4,41 (s, 2H), 7.07 (d, 1H), 7.23 (1H, dd), 7.43 (dd, 1 H), 7.66
(d, 1 H, 7.72 (d, 1 H, 7.87 (d, 1 H ppm WM (electrospray) mz 174

[ MHH ', 172 [M1-11- 10 Preparation 60: 5-(Am nonethyl)-2-naphthol OH H2N /

[ Prepar dﬁsag@hé' drénit keidn@t 199 1 [4ermel) e@ar ais@phefyphbednbpe am de from
pr epar at iqun 58. 1I—?ﬂl\lﬁ? (400M—Izr{a %00) rg neg 91 (s{p 2H¥f¢ 7ﬂgg .08 (m 2H),

7.36 (dd,fenegene)dishiprepallagiumill}{36n1, §04mmol) imN, Nadimethyiformamjderpm M5

(electro : r i : .

(3l odobers@y Cgﬁéﬁ%@,{é éN l{%@]aﬁg%@&@%h@?ﬁéan%\tbgg@%ﬁ'% rgguitlng

3- i odobengipshansios hegtdoiolB0oCifde16 RAo@B0Tha Sedetivnl thixtiute veHsChidsdPret hane
(100nt) was treated with triethylamne (3.1m, 22mmol) and di-t-butyl

di car bendPeM @mpsiRiusDARD e SRt FemMP¥adin Yaryos Sharedue #Bs to stir at  room
e e SRS LR Sl TRRRRRA Bl e 0L 00 T
sul f at e) , neutrklisérbwith | Theadquaceisthyd coahioricaamio (to @HYi) vEhe beganid lhgercwapound as a
col ourl esésepsé?elltita a&g'tﬁg %ervt\i%ez‘ %50 (908 &%I%?'u h%-lljle!tl'l?ﬁ %ggtla?g ?20)% gOmT)?Thé
combined organic extracts were washed with water (100ml), saturated aqueous
10 sodium chiloride (100ml), dried (sodium sulfate) and the solvent removed in
vacuo to give an orange gum (515mg) which was used without further
purification.
"HNMR (400MHz, CD30D): § -0.13 (s, 3H), 0.04 (s, 3H), 0.84 (s, 9H), 1.11 (s,
3H), 1.13 (s, 3H), 2.74-2.97 (m, 7H), 3.55-3.63 (m, 2H), 4.42-4.45 (m, 2H),
15 4.73-4.76 (m, 1H), 6.89-6.94 (m, 3H), 7.15-7.30 (m, 9H), 7.41 (d, 1H), 7.51 (s,
1H}, 7.53 (s, 1H) ppm. '
MS (electrospray) miz 732 [M+H]", 754 [M+H]"

Preparation 56 : 2-(3-{2-[((2R)-2-{[tert—butyl(dimethyl)siIyl]oxy}-z-{4-
20 hydroxy-3-[(methylsulfonyl)aminojphenyl}ethyl)amino]-2-methyl
propyl}phenyl)-N-[(2-hydroxybiphenyl-4-yl)methyl]acetamide

OTBDMS .
- H H
N N OH
HO
HN._ _CH,

N
g o

Prepared from (2-hydroxyphenyl)boronic acid using the method of preparation
55 to give the title compound as a brown ail.



1HNMR (400MHz, CDCI3) S : 1.46 (s, 9H), 4,21-4.30 (m 2H), 4.79-4.89 (bs,
1H, 7.06 (dd, 1H), 7.25 (d, 1H), 7.60 (d, 1H), 7.63 (s, 1H) ppm M

(el ectrospray) nfz 332 [MH -, 356 [MNa]{ 5 Preparation 62 : tert-Butyl
(2-bronDbenz$/I)carbarrate S HOCH3 )<CH3 0 CH3 Prepared from

2- br onob K2 YHAR$HE usi ng the met hod of preparation 61PCOIEpssIo0dshe title
conpound as a colourless solid. 'HNVR (400MHz, CD3OD) S : 1.50 (s, 9H), 4.33
(s, 2H, 7.18-7.22 (m 1H, 10 7.35-7.38 (m 2H), 7.59 (d, 1 H ppm M
(el ectrospray) mz 308/ 310 [ MtNa] * Preparation 63. tert-Butyl

[ (4" - hydr oxybi phenyl - 3-yl ) net hyl ] carbamate / OH CH3 0 ~ H3CO-H 15 A

sol ut i on'"HNMRNE0DREHA SIS Br-epes @, i3et), 6.04((8, 38Y,0.84 25am), 1. 124(d)ydr oxy
phenyl bor oni cr(aci d (0 6230@)] Onm)%' 3@? 1 - b(i s(dg \ ) (

(0. g, 4.5 , | phenyl phos hinoﬁferrocenyl
pal | adi WBRIE 1) &1 BHd 282292 (0. 1Uins.98-3i61 @Nzﬁﬁnﬁ -45r(§hrﬁld (14ml) was
i Ced mi \ : i
neated ar 800 oinar T BIRRERY e IR NROG ol T, 3P TR JB R P L 20
removed 7.15va8@i(maBid), 7t fded HIURSP s, fH)ed. 35ysctifuppmchr omat ogr aphy on silica

I ti i th et hyl ; t 1:3) t ' the titl d
el ¢ 5o MR e Psrr LG BT 730, HMR (400Ms. CDOIS) S ¢ 147 (s,
OH), 4.33-4.41 (m 2H), 4.87-4.94 (bs, 1 H), 6.89 (d, 2H), 7.21 (d, 1 H),

7.37 (dd, 1 H), 7.43-7.45 (m 4H) ppm 25 MS (electrospray) nlz 298 [MH - ,
322 [ M-Nafepardiian 673 1 @sdgdidxyei-naphtiGaiitie0086

HO
O

A solution of 2-hydroxy-1-napthoic acid (5.0g, 26.8mmmol), 1-(3-
10 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5.6g, 29.2mmol), and
1-hydroxybenzotriazole (3.95g, 29.2mmol) in tetrahydrofuran (70ml) was stirred
at room temperature for 30 minutes prior to the addition of 0.880 NH; (6ml).
The resulting suspension was stirred at room temperature for 2 hours. The
reaction mixiure was fillered and the filirate difuted with water (80ml) and
15 extracted with ethyl acetate (4 x 80ml}). The combined organic extracts were
washed with water (60mi x 2), saturated aqueous sodium chloride (50mi), dried
{sodium sulfate) and the solvent removed in vacuo to give an orange oil
Purification by column chrofnatography on siica gel eluting with
dichloromethane:methanol:0.880 ammonia 95:5:0.5 gave the title compound as
20 a pink solid (1.83g).
"HNMR (400MHz, CDCly): 56.11-6.35 (bs, 2H), 7.17 (d, 1H), 7.36 (dd, 1H),
7.54 (dd, 1H), 7.79 (d, 1H), 7.84 (d, 1H), 8.22 (d, 1H), 11.70-11.88 (bs, 1H)
ppm.
MS (electrospray} m/z 186 [M-HJ
25
Preparation 58: 6-Hydroxy-2-naphthamide



80 Preparation 64: tent-Butyl [(2'-hydroxybiphenyl-3 yl)nethyljcarbamate
H3C tOTN HO Prepared fromthe iodide of preparation 61 and 2- hydroxyboronic
acid using the nethod of preparation 63 to give the title conpound as a
colourless solid. 5 1HNWVR (400MHz, COCI3) 6 : 1.46 (s, 9H), 4.38 (d, 2H),
4.90 (bsWQA2405/08081324 (bs, 1H), 6.97-7.01 (m 2H), 7.PQr/HB2406/000086 6H) ppm M5
(el ectrospray) mz 322 [M+tNa] + Prepdfation 65 : tert-Butyl
[ (2' - hydr oxybi phenyl - 2-yl ) net hyl j carbamate HO NN /OCH3 ~I'f CH3 10 0 CH3
Prepared fromthe brom de of preparation 62 and 2- hydroxyboronic acid using
t he met hod of preparation 63 to give the title conpound as a col ourl ess
solid. 1HNWR (400MHz, CD30D) 6 : 46 oOfH, 4.15 (d, 2H), 6.91-6.96 (m
2H), 7.10 (dd, 11-1), 7.17-7.41 G ppm 15 MS (el ectrospray) nfz 298
]carbamate OH / [/ N-j OCH3 Il YCH3 O

[MH " Preparation 66 : tergnBut
[ (3' - hydr oxybi phenyl -2.yl)neth
CH3 WD 20051080313 PCT/ 02005/0086 81 Prepared fromthe brom de of
preparation 62 and 3-hydroxyboronic acid using the nmethod of preparation 63
to give phespitibg CemPeLiydrag-Ansghely | askl St Bdg, HHHRAOOMIrs- CD30D) 8
1.48 (s, 9H), 4.21 (s, 2H), .76-@_%833 g_.m 3 Q,_ g.21-7.43 (mMS# ppm

. dimethylaminapropyl)-3-ethylcarbodiimide hydrochloride (2.11g, 10.98mmol), 1-

hydroxybenzotriazole (1.48g, 10.98mmol} and ammonium carbonate (4.80g,

5 49.95mmol} in N,N-dimethylformamide (70ml) was left fo stir at room

temperature under a nitrogen aimosphere for 3 days. The solvent was removed

in vacuo and the residue partitioned between saturated aqueous sodium

hydrogen carbonate (50mi} and ethyl acetate (6 x 50ml). The combined organic

extracts were washed with water (25ml), saturated aqueous sodium chloride
10 (25ml), dried (sodium sulfate)} and the solvent removed in vacuo. The solid was

absorbed anto silica gel and purified by column chromatography on silica gel

eluting with dichloromethane:methanol:0.880 ammonia (95:5:0.5 changing to

90:10:1) to give the title compound as a pale yeliow solid {1.1g).

"HNMR (400MHz, CDs0D) 8 : 7.14 (d, 1H), 7.15 (s, 1H), 7.79 (d, 1H), 7.83 (d,
15 2H), 8.32 (s, 1H) ppm. | |

MS (electrospray) m/z 186 [M-HJ

Preparation 59 : 1-{Aminomethyl)-2-naphthol

HO
!

20 A solution of borane in fetrahydrofuran (19.23ml of a 1M solution, 19.23mmol}
was added dropwise to a solution of the amide from preparation 57 (0.90qg,
4.8tmmol) in tetrahydrofuran (10ml) under a nitrogen atmosphere. The reaction
was then heated to reflux for 2 hours. The solution was cooled, treated with 6M
hydrochloric acid (10mi) and refluxed for a further 2 hours. The resulting

25 suspension was cooled and the pH adjusted fo pHS by addition of 0.880 NH;
and exiracted with ethyl acetate (50mt x 3). The combined organic extracts



5 MS (ol ectrospray) mz 298 [MH Preparation 67 : tort -Butyl

[ (3" -hydroxybi phenyl -3-yl)nmethyl] carbamate OHS 0 H3CO NI \ | OH Prepared
fromthe iodide of preparation 61 and 3-hydroxy phenyl boronic acid 10 using
the nethod of preparation 63 to give the title conpound as a brown gum
1HNVR (46O0NPE5/03@DEl 3) 8 : 1.48 (s, H) 4.37 (d, 2H) PINBEDH00E86( bs, 1H),
6.82 (dd, 1 H, 7.04 (t, 1 H, 7. 117(d 1 H, 7.24-7.30 (m 2H), 7. 36 (t, 1
H, 7.43 (d, 1H), 7.45 (d, IH ppm WMS (electrospray) mz 298 [MH -, 597
[2M H] - Preparation 68 : 3'-(Am nonet hyl)bi phenyl -4-0l OH H2N The phenol
frompreparation 63 (0.73g, 2.43mmpl) was treated with 4M HCl in dioxan
(6nl, 24 v@renigshaddwitineat exylsbdingn shiotide ¢20ml)| dried ($adisti sulfate)raram 20

tenperatyre for 3 hours. ,The sol vent vvas rem)ve vacuoto vethetltle
corrpoundt{é 30'88"%JPIT@§’§dded§ %ﬁﬂ%ﬁ?‘@ by, ? '-'(“o“ 2H), 6.87

(d, 2H), cﬁr@tﬂat@@raﬂw on7srﬁ§a7 é‘_loelu;l;? \?ﬂfﬂ d!@hl@ﬂorﬁ&haﬁéﬂﬁetﬁar@ﬁ (g0 1H) ppm
MS (el ectrospray) %ﬂ 25 WD 20051080313

PCT/ 1B20GH1D000L85: 5825Dhéﬂﬁlﬁ§tt®8ﬁ1 gayeil(te\mleumnyngl b Ehenly solBl ol H2N OH
Pr epargd 61 g}1t he phenol of preparation 67 using the nmethod of preparation
to gi ve e title conpound as a brown gum 5 1HNMR (400MHz, CD30D) 5 :

4 i|)7 (§ Z:Iflhl)MRE(ﬂ@(@\\/f&lddCDJSBD).57 QflMt(s éﬂﬂ 7077?@ m) 37123 '("IHldd) 72143 7m26|\/(5t
(eI ect ros(ﬁﬁ,a'W) WBZD@QQHDI\K%@(U ‘Q@()?{WH(H{] 1H) ppm. PP

MS (electrospray) miz 174 [M+H]", 172 [M-H]

10 Preparation 60 : 6-(Aminomethyl)-2-naphthol

OH

Prepared according to the method for preparation 59 using the amide from

preparation 58.

'HNMR (400MHz, CD30D) & : 3.91 (s, 2H), 7.03-7.08 {m, 2H), 7.36 (dd, 1H),
15  7.81 (d, 1H), 7.66 (d, 1H), 7.68 (s, 1H) ppm.

MS (electrospray) m/z 1 72 IM-HI

Preparation 61 : fert-Butyi (3—iodobeniyl)carbamate

sl A |
He” o N/U
H

20 A suspension of 3-iodobenzylamine hydrochioride (4.95g, 18.4mmol) in
dichloromethane (100ml) was treated with triethylamine (3.1ml, 22mmol} and
di-t-butyl dicarbonate (4.40g, 20mmol) and the resulting solution left to stir at
room temperature under a nitrogen atmosphere for 1.5 hours. The reaction
mixture was washed with 2M hydrochloric acid (30ml), water (30ml), dried

25 (sodium sulfate), and the solvent removed in vacuo to give the title compound

as a colourless solid (6.43g).



10 Preparation 70 : 3'-(Am nonet hyl)bi phenyl-2-ol HZN HO Prepared fromthe
phenol of preparation 63using the nethod of preparation 68 to give the
title conpound as a colourless solid. 1HNVR (400MHz, CD3OD) 6 : 4.19 (s,

2H), 6.93-6.97 (m 2H), 7.19-7.23 (m 15 1H), 7.31 (d, 1H), 7.41 (dd,

11-1), 7VMD2093/888318m 1H), 7.65-7.69 (m 2H) ppm M5 (RCEBRIGHMsy) mlz 200

[ MtH* Preparation 71 : 2'-(Anm nonefthyl ) bi phenyl -2-ol HO NHZ 20 Prepared
frompreparation 65 using the nethod of preparation 68 to give the title
conpound as a colourless solid. WO 20051080313 PCT/ 1B20051000086 83 1HNWR
(400MHz, CD30D) 5 : 4.03 (s, 2H), 6.99-7.04 (m 2H), 7.19 (dd, 1 H,

7.30-7. 34HNMR2(&m0MF1z5@DU§85(nMs @pm 484, Oiﬁ'i pHPuFo-4.862Hg00 [ MFH + 5

Preparation 72. math )b| 3- ol NHZ Prepared from

pr epar at i t6h: _é@ﬁdgijng"l I:i'e2 %é)sgtei&iﬁ Bd) eMgi ve the title

compound 1 MHz, CD30OD) 3 : 4.15 (s, 21-1),

6. gggs r@e%%éygg ﬁglw?m %LW 7.31-7. 35)(m 1 H),.(7.37-7.42) (m

1H) 7.48-7.54 (m 2H) 7.56-7.60 (m 1 ppm MS (electrospray) mz 200
aratjon

(4 ([t%rtPe'EB?Wt[‘m ﬁit Wﬂ!WM?}'%TW}WD?QM%n le ON TBDMSO 15
Br
T ou,
O CH,

Prepared from 2-bromobenzylamine using the method of preparation 61 to give
the title compound as a colourless solid. '
THNMR (400MHz, CD3OD) & : 1.50 (s, 9H), 4.33 (s, 2H), 7.18-7.22 (m, 1H),
10 7.35-7.38 (m, 2H), 7.59 (d, 1H) ppm.
 MS (electrospray) miz 308/310 [M+Na]*

Preparation 63 : tert-Butyl [(4"-hydroxybiphenyl-3-yl)methyljcarbamate

OH
CH, 0O
ol L
HCT o7 TN
H

15 A solution of the iodide from preparation 61 (0.75g, 2.25mmol}, 4-hydroxy
phenylboronic acid (0.62g, 4.50mmol), 1,1'-bis(diphenylphosphino)ferrocenyl
paliadium{ll)chloride (0.11g, 0.14mmotl), in N,N-dimethylformamide (14ml) was
treated with 2M aqueous sodium carbonate (4ml) and the resulting mixture
‘heated at 80°C under a nitrogen atmosphere for 16 hours. The solvent was

20 removed in vacyo and the residue purified by column chromatography on silica
gel eluting with ethyl acetate:pentane (1:3} fo give the title compound as a pale
pink crystalline solid ( 0.739).

'HNMR (400MHz, CDCls) & : 1.47 (s, 9H), 4.33-4.41 (m, 2H), 4.87-4.94 (bs,
1H), 6.89 (d, 2H), 7.21 (d, 1H), 7.37 (dd, 1H), 7.43-7.45 (m, 4H) ppm.

25 MS (electrospray) miz 298 [M-HJ , 322 [M+Na]”



A solution of (4-hydroxyphenyl)acetonitrile (6.01g, 45.1mol) in N N

di met hyl formam de (60m ) was treated with i m dazole (3.81g, 58.6muol), fett-
butyl di net hyl silyl chloride (7.49g, 49.6nmmol) and N, N-di et hyl am nopyri di ne
(20mg) and the resulting solution left to stir at roomtenperature under a
20 ni t r oyoncwisBsphere for 16 hours. The reacti on m PCHAB20AGEYI0ES| uted Wit h
wat er (200nl) and extracted with &éfhyl acetate (200m x 2). The conbi ned
organic extracts were washed with sat. aq. sodiumchloride (200m), dried
(sodium sulfate) and the solvent renoved in vacuo. Purification by colum
chromat ography on silica gel eluting with ethyl acetate: pentane (0:100
changi ng préparatiohds49 ti(e-HydroeyKigheRy Blypmeth iRl biflat®w oi | (9. 449).
WO 20051080@?3 PCngB§60510l&gEGyugﬁq&AﬁNR (408?2&, %@%13) S: 0.19 (s, 6H
0.97 (s, 9H), 3.66 (s, 21-1), 6.82 (d, % 7.17 (d, 2H) ppm M (APCl) nmz
265 [ MFNH4] " 5 Prearation 74 : H

2-(4-{[tert-Butyl (di metkhy.) sibyl :2-kethyl propanenitrile OYCN
TBDVBO A sol ution of the pPfrile @ 3 (5.62g, 22.7mol),
3

met hyl iodide (3.71 m; | » and 18-crown .5g, 5.6mmmol) in dry

tetrahydrofuran 10 (300ml) wWas cool ed to HF8C wider a nitrogen atnosphere.
Pot assium fert butoxide.(50mL of a 1M solution in tetrahydrofuran, 50 nmmol)
was addedregrrepEan thaipdidexy neparetien ghandRehydsaxtdiospnigiagidutsing then al | owed

0l GRS gk | ARV & Bebigeblesaect o

recooled t0 - quenc anmoni um chl ori de

(200m5  dANMIS (400MMRICDC!)Er: M Y6 (8,08HY), B3tk aH)r £90 Ths, 1H8s8/2Mi (b, sol ution
was extracted with et h?_/[g act eat e (\%ﬁ))ml X 2), the conbi ned organics were
dired (sddu@Odul-Ph{m) ZH{a2¢ S sEREhPI®noved i n vacuo. Purification by

col um CWQSQE%%?%:@%S%;%&WEEI eluting with ethyl acetate: pentane

(0: 100 changing t title conpound as a colourless oil (4.75
9).

. Preparation 65 : fert-Butyl [(2'-hydroxybiphenyl-2-yl)methyl]carbamate

HO I
" |
‘ N. _O. _CH,
T Tex,

O  CH,

Prepared from the bromide of preparation 62 and 2-hydroxyboronic acid using

10

the method of preparation 63 to give the title compound as a coloutless solid.
THNMR (400MHz, CD30D) 6 : 1.46 (s, 9H), 4.15 (d, 2H), 6.91-6.96 (m, 2H),
7.10 (dd, 1H), 7.17-7.41 (m, 5H) ppm.

15 MS (electrospray) m/z 298 [M-HJ

Preparation 66 : ferf-Butyl [(3"-hydroxybiphenyl-2-yl)methyl]carbamate
OH

H

N._ O._ _CH,

\H/ \‘<CH—3
O  CH,



20 ' HNMR (400MHz, CDC13) S : 0.19 (s, 6H), 0.97 (s, 9H), 1.68 (s, 6H), 6.82
(d, 2H), 7.30 (d, 2H) ppm M5 (APCI) mz 293 [ MFNH4]} Preparation 75 :
[2-(4-{[tert-Butyl (di methyl)silyl]oxy}phenyl)-2-nmethyl 25 propyl]am ne NHz
TBDMVSO WO 20051080313 PCTI B20051000086 85 A solution of the nitrile from
pr epar at MEh209H08081375g. 2. 7mmol ) in diethyl ether (5nPQTIRBISAEH dr opwi Se
to a cold (0C) solution of lithium & umniumhydride in diethyl ether
(2.98nl of a 1M solution). The resulting solution was stirred at OC for 3
hours and then quenched by addition of water (0.1nml), 2N aqueous 5 sodium
chloride_(0.1 , apd further water (O. .. The,resul ting suspensi on was
filtered® fg%ﬁom R{erlarpg" %ﬁé@ﬁ%é‘ﬂ" ggazaﬁiﬁydrﬁwsl?qmeﬁta Ugfldcol um

chr omat Og:eaﬁamoerbf?kéﬂaqéﬁa@bs % bivk e ’g!')lé Boflh6iM a8 BRIoRARRERLAANO! - 0. 880

amonia (97:3:0.5 changing to gave the title conpound as a

col our | e4$NBIR (400Mi27)) CDI0OD YL BINVR 481 QONSE), 4CDC(S)2H8), 6. 765-BB3(6n, BH),, 0. 97 (s,
9H), 1.0 H) .25 (s, ©6H), 2.73 (s, 2H), 6.78 (d, 2H), 7.16 (d, 2H)
ppm M ?&ﬁ?&ﬁ‘i‘zf’ﬁéﬁp‘[ﬂwm Preparation 76:

4- (Am5NoRS Rydotrodp hﬂgggggmhqpol hydrochl oride TNHz HO 15 A solution of
borane in tetrahydrofuran (27.1Im of a 1M solution, 27.1mol) was added
dropwi se to a solution of '3, 5-dinethyl -4-hydroxybenzonitrile (1.Qg,

et e b GoR TR SRTLGCR Mo BRI RoBRAIAE, 22" Cool 2o o

room 20 tenperature and treated with 6N hydr iiIoric acid (20nt) and

refluxed for a furthﬁrC sm fut es. The read m xture was cooled to room |
t enperature and 3

H,C 0 H
Prepared from the iodide of preparation 61 and 3-hydroxy phenylboronic acid

10 using the method of preparation 63 to give the iitle compound as a brown gum.
THNMR (400MHz, CDCl3) & : 1.48 (s, 9H), 4.37 (d, 2H), 4.86-4.91 (bs, 1H),
6.82 (dd, 1H), 7.04 (t, 1H), 7.11 (d, 1H), 7.24-7.30 (m, ZH), 7.36 (t, 1H), 7.43 (d,
1H), 7.45 (d, 1H) ppm.
MS (electrospray) m/z 298 {M-H], 597 [2M-H]

15
Preparation 68 : 3'-(Aminomethyl}biphenyl-4-ol

I 8]

The phenol from preparation 63 (0.739,‘2.43mmol) was treated with 4M HCI in
dioxan (6ml, 24.3mmol) and the resuliing solution allowed fo stir at room
20 temperature for 3 hours. The solvent was removed in vacuo to give the title
compound as a coloutless solid. '
THNMR (400MHz, CD30D) 6 : 4.17 (s, 2H), 6.87 (d, 2H), 7.34 (d, 1H), 7.45-7.50
(m, 3H), 7.61 (d, 1H), 7.65 (s, 1H) ppm.
MS (electrospray) miz 198 [M-HJ, 200 [M+H]"
25



t he solvent renoved in vacuo. Purification using strong cation exchange
resin, eluting biproducts with nmethanol followed by 2M anmoni a i n net hanol
to elute the product gave the title conpound as an orange oil. The oil was
treated with 25 1 M hydrogen chrooide in nethanol (20m) and the sol vent
renoved in vacua to give the title conmpound as a pale yellow solid (1.129).
'HNMVR (4850888831 3) "8 : 2.22 (s, 6H), 3.75 (s, 2H), PEI/DRIEH00084) .
Preparation 77: 2-(Am nonethyl)-4-ch} or ophenol hydrochl ori de WO 20051080313
PCTI 1 B20051000086 86 CI NH2 E OH Prepared from

5-chl oro- 2- hydr oxybenzonitrile using the procedure described in preparation
76. ' HNVR (400MHz, CDCI3) S : 4.08 (s, 2H), 6.87 -(d, 1 H, 7.27 (d, 1 H,

7. 35 (s,Prepatatidon 688 I -(Fainomethyifiiphéhyii3-ol 158 (MrH]' Preparation 77:

4' - (Am nonet hyl ) bi phenyl -4-0l hydrochloride OH \ | / H2N 10 Prepared from
4' - hydr oxybi phenyl - 4-carbonitrl | e using 8. procedure described in
preparation 76. 1HNVR (400MHz, CD3OD) $ 10 (s, 2H), 6.83 (d, 2H),
7.44-7.46 (m 4H), 7.60 3‘\(3 SPreparation 79 :

3, 5-Di chl oro- N- et hyl - 2- hy l?5xy de H 0°N- cH3 HO CE C Prepared from
3, 5-di chl or o- 2- hydr oxybenzoi ¢ ad hd et hyl ami ne using the

Prepared from the phenol of preparation 67 using the method of preparation 68
to give the fitle compound as a brown gum.

5 THNMR (400MHz, CD;0OD) 5 : 4.17 (s, 2H), 6.80 (dd, 1H), 7.04 (t, 1H), 7.08-
7.1 {m, 1H), 7.26 (t, 1H), 7.41 (d, 1H), 7.50 (t, 1H), 7.63 (d, 1H), 7.69 (s, 1H)

ppm.
MS (electrospray) m/z 198 [M-HJ", 200 [M+H]"

10 Prepatation 70 : 3"-{Aminomethyl)biphenyl-2-ol
w I

HO
Prepared from the phenol of preparation 63using the method of preparation 68
to give the tifle compound as a colourless solid.
THNMR (400MHz, CD30D) & : 4,19 (s, 2H), 6.93-6.97 (m, 2H), 7.18-7.23 (m,
15 1H), 7.31 (d, 1H), 7.41 (dd, 1H), 7.50-7.53 (m, 1H}, 7.65-7.69 {m, 2H) ppm.
MS (electrospray) m/z 200 [M+H]"

| Preparation 71 : 2'-(Aminomethyi)biphenyl-2-ol

HO l

20 Prepared from preparation 65 using the method of preparation 68 to give the
title compound as a colourless solid.



met hod of preparation 57 to give the title conpound as a pale yellow solid.
"HNMR (400MHz, CDCI3) S : 1.28 (f, 3H), 3,47-3.54 (m 2H), 6.29-6.36 (bs, 1
H, 20 7.27 (d, 1 H, 7.48 (d, 1 H ppm M (electrospray) mz 232 [MH WO
2005/ 080313 PCTI ] B2005/ 000086 87 Preparation 80

2, 4- Di chM&Y 905080318t hy| ami no) met hyl ] phenol H NCH HO pcinBGhoshomsd uti on of
the anmide frompreparation 79 (0.77% 3.29mmol) in tetrahydrofuran (10m)
was cooled to OC and treated with 5 borane.tetrahydrofuran conplex (9.9
of a IMsolution in tetrahydrofuran, 9.9mvl). The resulting solution was
allowed to warmto roomtenperature aover 20 mnutes and then heated to
rel ux f oHNIERNAOOMHZTICDJGRCS i: 0NOFi(K 2HE 6.967.000hedH) 0796 @ad 1Ayenched by
addi tion of nethanol (until effervescence ceased). The resulting solution

was al | olw88-7:3 (r 2hl} d- 380t (hvpHh)dime over 10 2 hours and then the sol vent
was re | i was di ssolved in dichloronethane (40nt)
and m%?ﬁe{&ﬁ%%g}mﬁzg@ﬁg+% , sat. aqg. sodium chloride (10m ), dried
(sodium sul fate) and reduced in vacuo to give a coloudess oil. Purification
by col.umm chropmatography on silica gel eluting with

di chl 8r oﬂ@%ﬁ@%&ﬁmwmtwﬁﬂﬁh%ﬂ%%& 5) gave the title conpound as
15 a colourless solid (0.53g). 1HNMR (4@@vHz, CDC13) 5 : 1.17 (t, 3H), 2.72

(q, 2H), 3.98 (s, 2H), 6.86 (d, 1 H), %423 (d, 1 H ppm Preparation 81 :
6- Hydr oxy- N- net hyl -1 - napht ham de COH NH 1 20 CH3

Prepared from preparation 66 using the method of preparation 68 to give the

title compound as a colourless solid.,

"HNMR (400MHz, CD;0D) & : 4.15 (s, 2H), 6.79-6.84 (m, 2H), 6.88-6.91 (m,
10 1H), 7.31-7.35 (m, 1H}, 7.37-7.40 (m, 1H), 7.48-7.54 (m, 2H), 7.56-7.60 (m, 1H)

PR
MS (electrospray) m/z 200 [M+H]"

Preparation 73 : (4-{[tert-Butyl(dimethyl)silylloxy}phenyl)acetonitrile

| /O/\CN
TBDMSO

A solution of (4-hydroxyphenyl)acetonitrile (6.01g, 45.1mmol} in N,N-
dimethylformamide (60ml) was treated with imidazole (3.81g, 58.6mmol), fert-

15

butyldimethylsilyl chloride (7.49g, 49.6mmol) and N,N-dimethylaminopyridine
(20mg) and the resulting solution feft to sfir at room temperature under a
20 nitrogen atmosphere for 16 hours. The reaction mixiure was diluted with water
(200ml) and extracted with ethyl acetate (200ml x 2). The combined organic
extracts were washed with sat. aq. sodium chioride (200ml), dried (sodium
| sulfate) and the solvent removed in vacuwo. Purification by column
chromatography on silica gel eluting with ethyl acetafe:pentane (0:100 changing

25 to 10:90) gave the titie compound as a pale yellow oil ( 9.44g).



Prepared from 6-hydroxy-|-naphthoic acid and net hyl am ne using the nethod
of preparation 57 to give the title conpound as a pale orange solid. 1HNWR
(400MHz, CD3CD) 3 : 2.97 (s, 3H), 7.10-7.24 (m 2H), 7.34-7.40 (m 2H,
7.73 (dd, 1H), 8.04 (d, 1H) ppm WO 20051080313 PCT/1B20051000086 S8

Pr epar at Wer208208083[ ( Met hyl am no) met hyl | - 2- napht hol | ISH/IEDOSH000¥3 Pr epar ed
fromthe am de of preparation 81 us$ng the nethod of preparation 80 5 to
give the tide conpound as a pate pink solid. 1HNVR (400MHz, CD3OD) 8 : 2.48
(s, 3H, 4.14 (s, 2H), 7.11-7.14 (m 2H, 7.25 (d, 1H), 7.33 (t, 1H), 7.59
(d, 1H, 7.94 (d, 1H ppm M (electrospray) mz 186 [MH", 188 [MrH ' 10
Pr epar at #1gNMB8 (4BMBErOBELP5(:t 0LTd poraMe ol iherpagisses, OH) B B3 (2 OH

Prepared from 3-hydroxy-5-(trifl uoromnet F1y| ) benzoic acid using the nmethod of
pr epar at 2boh B87 {b FIen-he title conpound as a pale yellow solid. 1HNMR

(400MHz, ; «1H), 7.50 (t, 1H), 7.60-7.61 (m 1H ppm 15
M5 (el ectro pré\}g"ﬁ?@%@i‘ H Preparation 84:

3- (Am nonet hyl )-5-(trifluoronmethyl)phenol CF3 NHZ OH Prepared fromthe
am de of _preparatj on sing the nethod_ o reparation 80 20 to give the
title %oﬁgmfﬁéroas'ﬂ& %—Zf-éﬁ%rélwwfmeth@%{iﬁﬂmﬁhﬂmﬁmo5| 000086

propanenitrile

CN

- TBDMSO
A solution of the nitrile from preparation 73 (5.62g, 22.7mmol), methyl iodide
(3.11ml, 50mmol}, and 18-crown-6 (1.5g, 5.6mmol) in dry tetrahydrofuran
10 (300ml) was cooled to -78°C under a nifrogen atmosphere. Potassium feri-
butoxide (50ml of a 1M solution in tetrahydrofuran, 50 mmol} was added
dropwaise over 20 minutes and the reaction mixture then allowed to warm
gradually to room temperature. Afier 2 hours the reaction was recooled fo -
78°C and quenched by addition of sat. ag. ammonium chloride (200mi) and
15 allowed fo warm to room temperature. The resulting solution was extracted with
ethyl acteate (300mi x 2), the combined organics were dired (sodium sulfate)
and the solvent removed in vacuo. Purification by column chromatography on
silica gel eluting with ethyl acetate:pentane (0:100 changing to 10:90) gave the
title compound as a colourless oil (4.75 g).
20 "MNMR (400MHz,-CDCls) & : 0.19 (s, 6H), 0.97 (s, 9H), 1.68 (s, 6H), 6.82 (d,
2H), 7.30 (d, 2H) ppm.
MS (APCI) m/z 293 [M+NHJ]"

Preparation 75 : [2-(4-{[tert-Butyl{dimethyl)silyljoxy}phenyl)-2-methyl
25 propyllamine

NH,

TBDMSO



89 ' HNVR (400MHz, GD30D) 5: 3.81 (s, 2H), 6.91 (s, 1 H), 6.98 (s, 1 H, 7.09
(s, 1 H ppm M (electrospray) mz 192 [MtHt 5 Preparati on 85:

3- (Am nonet hyl )-5-chl orophenol C WN I / ON Prepared from

3-chl oro- 5- hydr oxybenzonitril e using the nethod of preparation 76 to give
the titl WWapedsd as a pal e yell ow solid. 3HNVR( 400 MZT/IBONSQMNSES : 3. 69 (s,
2H), 6.65 (d, 21-1), 6.79 (t, 1H pPm 10 MS (el ectrospray) m z 158 [ M+H *
Preparation 86: 3-[(Acetylam no)nethyl]-5-chlorophenyl acetate CI HN 60 ~
CWB A solution of the am ne of preparation 85 (700ng, 4.46nmmol) in
tetrahydrofuran 15 (20m) was treated with triethylamne (1.3nl, 8.9mmol)

and acet yA seliliieni sfethe(lirffed fibm ﬁréii@i’@tidn 7418 . 755 @l trhrl)ixdiethgl wlferl eft to

stir at roomtenperature for hour. The reaction m xture was filtered and
the filtr(&m) wasadded diopwisedo ﬁ@OICb(Q?@)tsﬁléltlﬂhtdfélﬂuwmﬂiummlm hydddeour | ess

solid (1. | 1 3 2
3.71- 3. 769@’““%'#“% Z8MEr 2 TS ?M‘gﬂhﬁ%?@ﬁ?’@ @Mj a5t ‘?S@IH) 7.13
(s, I'H ppo defS h@u@%d@&@r@q&eﬂa\édm&mbm&@p@ }OPN e
N- ( 3- Chl or 0- 5- hydr ox benz¥ acet am de WO 200510803 I 1 B20 51000096 90
Cl H3GEHNsodium ghlgridgH(0.1ml), ‘and further water (0.3ml). The resulting suspension
was filtered and the filfrate concentrated in vacuo. Purification by column
chromatography on silica gel eluting with dichloromethane:methanol :0.880
ammonia (97:3:0.5 changing to 93:7:0.5) gave the {itle compound as a
colourless oif (0.52g).
10 '"HNMR (400MHz, CDClg) 6 : 0.18 (s, 6H), 0.97 (s, 9H), 1.00 (bs, 2H), 1.25 (s,
6H), 2.73 (s, 2H), 6.78 (d, 2H), 7.16 (d, 2H) ppm.
MS (APCI) m/z 280 [M+H]"

Preparation 76 : 4{Aminomethyl)-2,6-dimethyiphenol hydrochloride

NH,

HO
15
A solution of borane in tetrahydrofuran (27.1ml of a 1M solution, 27.1mmol)
was added dropwise to a solution of 3,5-dimethyi-4-hydroxybenzonitrile (1.0g,
6.79mmol) in tetrahydrofuran (70ml) and the resulting solution heated to reflux
under a nitrogen atmosphere for 16 hours. The reaction was cooled to room
20 temperature and treated with 6N hydrochloric acid (20ml) and refluxed for a
further 30 minutes. The reaction mixture was cooled fo room temperature and
the solvent removed in vacuo. Purification using strong cation exchange resin,
eluting biproducts with methanol followed by 2M ammonia in methano! to elute
the product gave the fitle compound as an orange oil. The oil was freated with
25 1M hydrogen chrloide in methanol (20ml) and the solvent removed in vacuo to
give the title compound as a pale yellow solid (1.12g).
THNMR (400MHz, CDCls) 5 : 2.22 (s, 8H), 3.75 (s, 2H), 6.90 (s, 2H).

Preparation 77: 2-(Aminomethyl}-4-chlorophenol hydrochloride

4



A solution of the diacetate of preparation 86 (1.07g, 4.44movl) in methanol
(10m ) was treated with sodi um net hoxi de (30ng, 0.55mmol) and the resulting
m xture left to stir at roomtenperature for 6 hours. The solvent was renoved
in 5 vacuo and the residue purified by colum chromatography on silica gel

el uti ng W@ 20bs/ephgl acet ate: pentane (1:1 changi ng to ACTAB2@aV@sche titl e
conpound as a vyellow solid (0.78g)% 1HNMR(400MHz, CDCla) 8 : 2.05 (s, 3H),
4.33 (d, 2H), 6.08-6.14 (m 1H), 6.73 (d, 2H), 6.79 (t, 1H ppm 10 M5

(el ectrospray) nfz 200 [ MtH * Preparati on 88 :

3- Chl oro-5-[ (et hyl am no) net hyl ] pheno Cl H H3CN/ OH Prepared fromthe
am de of preparation 87 (0. 75¢k. 3

. 28Immy I\L-EUSi ng the 15 nmethod of
preparation 59 to give the title und a colourless solid (0.48Q).
1

1HNVR(400MVHz, CD30D) 3 : 1.14 (t, 2.71 (q, 2H), 3.25-3.27 (m 1H), 3.72
(s, 2H), 6.66-6.68 (m 2H), 6.79 ’ ppm WMS (electrospray) nfz [MH"

20 Preparation 89 : 4-{[tart-Butyl (di nethyl)silyl]oxy}-2-chlorobenzal dehyde

/ OTl | DMErepargg o § gLshyrioTrytEReOB T i 08i8g the proveduraidesmibed in

2-chl or o-4- A enzal dehyde (5.0g, 32mmol), tert- butyl (di methyl)silyl
chl ori de p?%f‘t’%g{'&égﬁml ), imdazole (2.9g9, 45mvl) and N, N

di met hy| driNnRY400HIRE aD0RR : N0Bdre By oA, (41 Boyes stirred at
roomtenperature under a nitrogen atnosphere for 16 hours. The solvent was 5
renovell ifl)vacua and the residue partitioned between ethyl acteate (100m)

MS (APCI) m/z 156 [M-H]", 158 [M+H]"

Preparation 77 : 4'-(Aminomethyl)biphenyl-4-ol hydrochloride

10 Prepared from 4-hydroxybiphenyi-4-carbonitrile using the procedure described
in preparation 786.
"HNMR (400MHz, CDsOD) & : 4.10 (s, 2H), 6.83 (d, 2H), 7.44-7.46 (m, 4H),
7.60 (d, 2H) ppm.

15 Preparation 79 : 3,5-Dichloro-N-ethyl-2-hydroxybenzamide

H

Os_ N _CH,

S

HO

Ci Cl
Prepared from 3,5-dichloro-2-hydroxybenzoic acid and ethylamine using the
method of preparation 57 to give the title compound as a pale yellow solid.
THNMR (400MHz, CDCl3) 6 : 1.28 (t, 3H), 3.47-3.54 (m, 2H), 6.29-6.36 (bs, 1H),
20 7.27 (d, 1H), 7.48 (d, 1H) ppm.
MS (electrospray) miz 232 [M-HJ



and water (100m ). The organi c phase was separated, washed with sat. aq.
sodiumchloride (50m ), dried (sodiumsulfate) and reduced in vacuo. Further
purification by colum chronmatography on silica gel eluting with

pent ane: et h acetate (3:1 changl ng to 2:1) gave the title conpound as a
col our | eS¥0 %?“F"}S"?.b* (6.50g). ' HNMR (400MHz, CDCh) 5 : @CPEBIes/006085, 0. 97 (s,
9H), 6.80 (dd, 1H), 6.87 (d, 1 H,87.84 (d, 1 H, 10.32 (s, 1 H ppm
Preparation 90 : N-(4-([tent-Butyl (dinethyl)silyi]oxy}-2-chlorobenzyl) prop-
15 2-en-l-amne OTBDMs H Hzc~N ~ ci A solution of the al dehyde from
preparation 89 (6.50 24. Omol ) and al |yl am ne gll 51g, 26.4mmol) in

di chl or difepaeation %@%4-Ml@%ﬁﬂ&hmmnohnﬁhyﬂp f‘-ﬂﬁbet oxybor ohydri de (7.6g,
35.6mml ) and the resulting suspensig@n 20 allowed to stir at room
temperature for 16 hours. Sat. ag- sodjupehjcarbonate (50m ) was added and
t he organi c phase separated. The ofganic phase was washed with sat. aq.

sodi um chloride (50m ), driedy{sodilumsulfate) and the solvent renoved in
vacuo to give a yellow oil. Pur ati on by colum chromat ography on silica
gel eluting with pentane: et hyl e (3:1 changi ng to 25 2:1) gave the
title conpound as a col ourl es%| ~809). ' HNWMR (400MHz, CDCI3) 5 : 0.19
(s, 6H), 0.97 (s, 9H), 1.84 (bs, 1H), 3.26 (d, 2H), 3.81 (s, 2H), 5.12 (dd,
1H, 5 »Qosbldldonldf‘l);thé 8&ide oM prépiktiol. 78 ((dF7gl B2OmrAolB5i®6. 86 (d, 1
H, 7.24 (d, 1 H ppm M (electrospray) mz 312 [I\/HrH]i WO 20051080313

PCT/ led@BﬂUIﬂIQ@GEn QZ(W@bar‘dﬁ'ﬁonCQ@‘i‘d fo 0°C and " irealed with

4- LAl yh Rah S Rl Mrbran SotlbeR! I GRNSPY 1M solfion in tetrahydrofuran,

9.9mmol). The resulting solution was alflowed to warm to room temperature

aover 20 minutes and then heated to relux for 16 hours. The reaction mixture
was cooled fo 0°C and quenched by addition of methanol {until effervescence
ceased). The resulting solution was allowed to warm to room temperature over
10 2 hours and then the solvent was removed in vacuo. The residue was dissolved
in dichloromethane (40ml}) and washed with water (10ml x 2), sat. ag. sodium
chloride (10mil), dried (sodium sulfate) and reduced in vacuo to give a
colourless oil. Purification by colurnn chromatography on silica gel eluting with
dichloromethane:methanol (98:2 changing to 95;5) gave the title compound as
15 a colourless solid (0.53q).
THNMR (400MHz, CDCIg) 8 : 1.17 (t, 3H), 2.72 (q, 2H), 3.98 (s, 2H), 6.86 (d,
1H), 7.23 (d, 1H) ppm.

Preparation 81 : 6-Hydroxy-N-methyl-1-naphthamide

e

o) ITIH
20 CH, |
Prepared from 6-hydroxy-1-naphthoic acid and methylamine using the method
of preparation 57 to give the title compound as a pale orange solid.
THNMR (400MHz, CD,OD) 8: 2.97 (s, 3H), 7.10-7.14 (m, 2H), 7.34-7.40 (m,

2H), 7.73 (dd, 1H), 8.04 (d, 1H) ppm.



CF12 C CI O—l Pr epar ed from 3 5-di chi or o- 4- hydr oxybenzal dehyde and
allylam ne using the 5 nethod of preparation 90 to give the title conpound
as a colourless oil. 1HNVR (400MHz, Dvs(Qd6) 8: 3.11 (d, 2H), 3.50 (s, 2H),
5.06 (d, 1H), 5.16 (d, 1H), 5.77-5.90 (m 1H), 7.10 (s, 2H) ppm M5

(el ectros 2321234 [M+H + 10 Preparation 92

(4- ([terta@%Mf%?gﬁnethyl)S|Iyl]oxy},& chIorobenzyl)am]"r1cér’ma'f]ﬁ@wg;6 H2ZN C A
solution of the am ne frompreparation 91 (2.8g, 9.0mmi), dinethyl
barbituric acid (7.0g, 45mmol) and tetrakis(triphenyl phosphi ne)

pal I adium(O (0.10g, O0.C8mmmol) in dichloronmethane (80m ) was heated to
reflux for 4 hours. The 15 cool ed sol ution was reduced in vacuo and the

resi due partitioned bet ween ethyl acetate (50m ) and I N aqueous sodi um

hydr oxi de HRH- d, washed with sat. ag.
sodi um chl ori (50nTL) (gﬁﬂélg wagﬁ“?n ﬁﬁa?hﬁ{@nd reduced in vacua.

Furt her purifica "t!)y col um chr omat ography on silica gel eluting with
di chl or one gt hanol : 0. 880 ammoni a (98:2: 0 20 changing to 95:5:0.5) gave
the title ‘eg und’ as a colourless oil (1.70g). 1HNWR (400MHz, CDCl 3) 6:
0.19 (s, 6H} 0.97 (s, 9H), 1.89 (s, 2H), 3.85 (s, 2H), 6.70 (dd, 1 H),
6.85-6.86 (dd, 1 H, 7.21 (d, 1 H ppm Preparation 93:
(4-{[tert-ButyMdinethyi)silyl]oxy}benzyl)nethyl ani ne WO 20051080313
PCT4B20051000 93 A OrBDMS N/ H3C Prepared fromthe al dehyde of
preparation 89 and met hytam ne using the nethod of preparation 90 to give
the titl eFrepgred idnatheaamizld olprephration 81 using the method of preparation 80

5 fo give the title compound as a pale pink solid.
‘HNMR (400MHz, CD30D) & : 2.48 (s, 3H), 4.14 (s, 2H), 7.11-7.14 {(m, 2H),
7.25(d, 1H), 7.33 (i, 1H), 7.59 {d, 1H), 7.94 (d, 1H)} ppm.
MS (electrospray) m/z 186 [M-HJ ', 188 [M+H]"

10 Preparation 83 : 3-Hydroxy-5-(trifluoromethyl)benzamide
0

CF,

NH,

OH
Prepared from 3-hydroxy-5-(triflucromethyl)benzoic acid using the method of
preparation 58 to give the title compound as a pale yellow solid.
THNMR (400MHz, CDsOD) 6 : 7.18 (&, 1H), 7.50 (t, 1H), 7.60-7.61 (m, 1H) ppm.
15 MS (electrospray) m/z 204 [M-H]

Preparation 84 : 3-{Aminomethyl)-5-{trifluoromethyl)phenol

CF,
NH,

CH
Prepared from the amide of preparation 83 using the method of preparation 80
20 to give the fitle comipound as a pale yallow oil.



1IHNMR (400MHz, CDCt3) 6 : 0.23 (s, 6H), 1.00 (s, 9H), 2.50 (s, 3H), 3.93 (s,
5 2H), 6.70-6.73 (m 1 H, 6.76 (d, 1 H, 7.20 (d, 1 H ppm M

(el ectrospray) nfz 2861288 [ MtH] + Preparati on 94,

4- (Am nonet hyl ) -2, 6-di chl orophenol barbiturate NH2 C, C OH 10 Prepared
fromthe Wi 05/4808/ preparati on 91 using the met hod ofPGIIBRUSANEN 92 to
give the title conmpound as the barbi#uric acid salt. 1HNVR (400M+z, DMSQd6)
6 : 2.60-4.40 (broad multiplet, 2H), 3.03 (s, 6H), 3.93 (s, 2H), 7.49 (s,
2H) ppm WMS (el ectrospray) mx 192(194] MtH + 15 Preparation 95 4-{[tent
Butyl (di met hyl )silyl]oxy}-2,3-dichloro benzal dehyde G CI OIBDMS Prepared

from 2, 3- AHPIMR (4008, AT DD ER Z .8y, B81)p6 ©ar(8] T19), B8 p?m,tmy éé,or 20
preparation 89 to give the title conpound as yellow oil. 1HNVR (400MHz,
cDCl 3) 8: WPpm.s, "6H), 1.04 (s, 9H), 6.88 (d, 1H), 7.76 (d, 1 H), 10.32

(s, 1 H / 31) 82005/ 000086 94 Preparation 96 :
N-(4-{(tert- %[ty |%Q'?ﬁ})%l 1‘% yl] oxy}- 2, 3-di chl orobenzyl) prop-2-an-1

-amine OTBDMs H HZC-,NCI C 5 Prepared according to preparation 90 using

al lyl ami ne, and the d de from
y 5 ?’reparatn%ngé:qumeinomethyl)-ﬁ-chlorophenol

Cl

H,N
2 OH

Prepared from 3-chloro-5-hydroxybenzonitriie using the method of preparation
76 to give the title compound as a pale yeliow solid.
THNMR(400MHz, CD30D) 6 :3.69 (s, 2H), 6.65 (d, 2H), 6.79 (¢, 1H) ppm.

10 MS (electrospray) m/z 158 [M+H]"

Preparation 86 : 3-[{Acetylamino)methyi]-5-chlorophenyl acetate

Cl

Hac\fo 5
N O)LCHB

A solution of the amine of preparation 85 (700mg, 4.46mmol) in tetrahydrofuran
16 (20ml) was treated with irfethyiamine (1.3ml, 8.8mmol} and acetyl chloride

{0.64ml, 8.9mmoi}. The resulting mixture was left to siir at room temperature for

1 hour. The reaction mixture was filtered and the filtrate reduced in vacuo to

give the titls compound as a colourless solid (1.07g).

THNMR(400MHz, CDCls) 5 : 2.15 (s, 3H), 2.27 (s, 3H), 3.71-3.75 (m, 1H), 4.38-
20 4.41 (m, 2H), 6.92 (s, 1H), 7.02 (s, 1H), 7.13 (s, 1H) ppm.

MS (electrospray) miz 264 [M+Na]"

Preparation 87 : N-(3-Chloro-5-hydroxybenzyl)acetamide



preparation 95 to give the title conmpound as a colourless oil. 'HNWR
(400MHz, CDCI3) 8 : 0.20 (s, 6H), 1.01 (s, 9H), 3.25 (d, 2H), 3.82 (s, 2H),
5.10 (dd, 1 H, 5.18 (dd, 1 H, 5.85-5.93 (m 1 H), 6.76 (d, 1 H, 7.13 (d,
1 H ppm 10 M5 (electrospray) mz 3461348 (MtH 4 Preparati on 97:

(4-{[t er woBWOS80HB et hyl ) si |l yl ] oxy}- 2, 3-di chl or obenzyRPQT/IB35/Ge0085TBDVS  HZN
Cl C 15 Prepared according to preffaration 92 using anine from preparation
96 to give the title compound as a colourless oil. 'HNVR (400MHz, CD3CD) 8:
0.23 (s, 6H), 1.03 (s, 9H), 3.92 (s, 2H), 6.77 (d, 1H), 7.12 (d, 1H ppm
20 Preparation 98 4-{[tent-Butyl (di nethyl)silyl]oxy}-1-naphthal dehyde O
OTrBDMS WO 200510803X3 PCT/ 1112005/ 000086 95 Prepared from

2, 3-di chligrco- 4- hydr oxybenzal dehyde according to the nethod for preparation

89 to give't it conpound as brown solid. 1HNVR (400MHz, CDCI3) 8 : 0.36
(s, 6H), 1.10 (s, 6.94 (d, I H, 7.56 (dd, 1 H), 7.68 (dd, 1 H), 7.86
(d, 1 H, 8. (dd; ..., 9.30 (dd, 1 H), 10.21 (s, 1 H 5 ppm Preparation

99 : N-[(4-{[tert-Butyl (&'nethyl)silyl]oxy}-1-naphthyl)nethyl]
pr op- 2- eny kofifioRCotttHe Hiac&BBRDVP pkEh Atb 8RR 08d( RCLR AU DGinidl) BT RRAAdIon 90
using allyl am ne and the al dehyde from

8'; Omi) was treated with sodium methoxide (30mg, 0.55mmot} and the resulting

mixture left to stir at room temperature for 6 hours.The solvent was removed in

5 vacuo and the residue purified by column chromatography on silica gel eluting

with ethyl acetate:pentane (1:1 changing to 1:0) gave the title compound as a

yellow solid (0.784).

"HNMR(400MHz, CDCl3) & : 2.05 (s, 3H), 4.33 (d, 2H), 6.08-6.14 (m, 1H), 6.73

(d, 2H), .79 (t, 1H) ppm.

10 MS (electrospray) m/iz 200 [M+H]"

Preparation 88 : 3-Chloro-5-[(ethylamino}methyl]phenol
Cl

Hach OH
Prepared from the amide of preparation 87 (0.75g, 3.76mmol) ) using the

15 method of preparation 59 to give the fitle compound as a colouriess solid
(0.48g).
THNMR(400MHz, CD30D) 5 : 1.14 (t, 3H), 2.71 (g, 2H), 3.25-3.27 (m, 1H), 3.72
{s, 2H), 6.66-6.68 (m, 2H), 6.79 (s, 1H) ppm. '
MS (electrospray) miz [M-HI

20

Preparation 89 : 4-{[fert-Butyl{dimethyl)silyljoxy}-2-chlorobenzaldehyde
OTBDMS

ci



preparation 98 to give the title conmpound as a yellow oil. 1HNVR (400MHz,
CDC13) S : 0.30 (s, 6H), 1.11 (s, 9H), 1.97 (bs, IH, 3.39 (d, 2H, 4.17
(s, 2H), 5.16 {dd, 1 H, 5.25 (dd, 1 H), 5.95-6.05 (m 1 H), 6.82 (d, 1 H),
7.32 (d, I H, 7.47-7.57 (m 2H), 8.07 (d, 1 H, 8.25 (d, I H ppm 15 M
(el ect romoragyosndiz 328 [ MtH] ', 655 [ 2MtH)' Prepar at i GCTIBA0S/000086
[(4-{[tart-butyl (dimethyl)silyl]oxy3-1-naphthyl)methyl] amine NH2 OTBDVS
Prepared according to preparation 92 using am ne from preparation 99 to give
20 the title conmpound as a colourless oil. 1HNVR (400MHz, CDCI3) 8 : 0.28
(s, 6H, 1.09 (s, 9H), 2.31 (bs, 2H), 4.24 (s, 2H), 6.80 (d, 1 H, 7.27 (t,

écrr? ! B2008) gosgg"st%m 9%1H)Pr2 é@é‘?gtﬁ‘%"'@@@@“"ﬁdgﬁv@ @.05) - WRRO5105R313

3- Hydr oxy-tuiykglimethyBsilyt ehloiidatoodetIDmmbbnimidezide (10g, %mnl}@n@ MN-OH

P d f i
5 the met HUBCEINERBIHIg, ok 1B G B R u s B Bes e orange
sol i d 1HE>MR téﬁﬁ%@re GHRNQ) nlﬁogeﬁaﬂﬂoé;ﬁer@ﬁbn 16 hddrs( The Holventwad (s, 1H),
7.52 (s H ppm M (electrospray) mz 218 [MH 10 Preparation 102:

3-[ (Met ﬁyl"ﬁf’ﬁOH@‘)‘ e tvagh and ([erﬁﬁldlé? dieslitioneyihatween etind adteater{1®P@par ed from
1 2o Bl REREAARTTAR L USAORghe VB! alod AR R sal®sd 0 01 Ve Lhe
sodium chloride (50ml), dried (sodium sulfate} and reduced in vacuo. Further
purification by column chromatography on silica gel eluting with pentane:ethyl
acetate (3:1 chahging to 2:1) gave the ftitle compound as a colourless oil

10 (6.50q).
"HNMR {400MHz, CDCls) & : 0.25 (s, 6H), 0.97 (s, 9H), 6.80 (dd, 1H), 6.87 (d,

1H), 7.84 (d, 1H), 10.32 (s, 1H) ppm.

Preparation 90 : N-(4-{[tert-Butyl{dimethyl)silylloxy}-2-chlorobenzyl) prop-

15 2-en-f-amine _
- _OTBDMS
T
He?
Cl

A solution of the aldehyde from préparation 89 (6.50g, 24.0mmol} and
allylamine (1.51g, 28.4mmot} in dichloromethane (60m!) was treated with
sodium triacetoxyborohydride (7.6g, 35.6mmol) and the resulting suspension
20 allowed to stir at room temperature for 16 hours. Sat. aq. sodium bicarbonate
(50ml) was added and the organic phase separated. The organic phase was
washed with saf. aq. sodium chloride (50mli), dried (sodium sulfate) and the
solvent removed in vacuo to give a yellow oil. Purification by column
chromatography on silica gel eluting with pentane:ethyl acetate (3:1 changing to
25 2:1) gave the title compound as a colourless oil (2.80g).
"HNMR (400MHz, CDClz) 5 : 0.19 (s, 6H), 0.97 (s, 9H), 1.84 (bs, 1H), 3.26 (d,
2H), 3.81 (s, 2H), 5.12 (dd, 1H), 5.20 (dd, 1H), 5.88-56.88 (m, 1H), 6.71 (dd, 1H),
6.85-6.86 (d, 1H), 7.24 (d, 1H) ppm.
MS {electrospray) m/z 312 [M+H]"



" HNMR (400MHz, CD30D) 5: 2.41 (s, 3H), 3.75 (s, 2H), 6.93 (s, 1H), 6.98 (s,
151 H, 7.09 (s, 1 H ppm M (electrospray) mz 206 [ MtH} Preparati on
103: 4-( Am nonet hyl) -3, 5-di net hyl phenoi H3 NH2 HO CHs 20 Prepared from

4- hydr oxy- 2, 6-di met hyl benzonitrite using the nethod of preparation 76 to

gi ve t he WO 2108088pound as a col ourl ess solid. ' HNVR pdDdéchis/006R) 8: 2. 09
(s, 6H), 3.90 (s, 2H), 6.95 (s, 2H) 9%pm WO 20051080313 PCT/ 182005/ 000086

97 Preparation 104: (4-Hydroxy-2, 5di net hyl phenyl)acetonitrile en OH N CMVB
A sol ution of (4-nethoxy-2,5-dinmethyl phenyl)acetonitrile (0.5g, 2.9mmmol) in
5 di chf oronet hane (10m ) was cooled to -80C and treated with a solution of
boron tribrom de in dichioronethane (14.3nl of a 1M solution, 14.3mvl). The

reacti ongni . S, sti.hr.ed at . -800 r .. further 30 mnutes and then
gr adual | 9Péégfr%g§3\cllﬁt‘o‘§'ml Q%'"ngﬁ&lym&‘f’u{%oﬂ 8ROL period of 2 hours. The
reaction mxture was quenched with saturated aqueous sodi um bi carbonate
(20m.) and 10 the organi c phase sepa.at The organi ¢ phase was washed with
saturated aqueous sodium chloridg (2 )\,\C‘dl‘rzi ed (sodium sul fate) and the
solvent renoved in vacua to givela pale brow solid. Purification by colum
chromat ography on silica gel elgytimg with ethyl acetate:pentane (1:4
changing to 1:2) gave the titl fpound as a colourless solid (0.28g). 15
IHNMR(400MHz, CD30D) 6 : 2i 3(&™3H 4. 23 (s, 3H), 3.66 (s, 2H), 6.60 (s,
1 H, 6.98 (s, 1 H ppm M ?el ectirospray) mz 160 [ MH

OH

Prepared from 3,5-dichioro-4-hydroxybenzaldehyde and allylamine using the
5 method of preparation 90 to give the title compound as a colourless oil.

'HNMR (400MHz, DMSOgg) § : 3.11 (d, 2H), 3.50 (s, 2H), 5.06 {d, 1H), 5.16 (d,

1H), 5.77-5.90 (m, 1H), 7.10 (s, 2H) ppm. |

MS (electrospray) m/z 232/234 [M+H]

10 Preparation 92 : (4-{[tert-Butyl{dimethyi)sily{Joxy}-2-chiorobenzyl)amine
OTBDMS

H,N

Cl
A solution of the amine from preparation 91 (2.8¢g, 9.0mmol), dimethyl barbituric
acid (7.0g, 45mmol) and tetrakis(tfriphenylphosphine) palladium{0) (0.10g,
0.08mmol) in dichloromethane (80m!) was heated to reflux for 4 hours, The
15 cooled solution was reduced in vacuo and the residue partitioned between ethyl
acetate (50ml) and 1N aqueous sodium hydroxide (50ml). The organic phase
was separated. washed with sat. ag. sodium chloride (50ml), dried {sodium
sulfate) and reduced in vacuo, Further purification by column chromatography
on silica gel eluting with dichloromethane:methanol:0.880 ammonia (98:2:0
20 changing fo 95:5:0.5) gave the {itle compound as a colourless oil (1.70g).
THNMR (400MHz, CDCl5) & = 0.19 (s, 6H), 0.97 (s, 9H), 1.89 (s, 2H), 3.85 (s,
2H), 6.70 (dd, 1H), 6.85-6.86 (dd, 1H), 7.21 (d, 1H) ppm.

Preparation 93 : {(4-{[fert-Butyl(dimeathyi)silyljoxy}benzyljmethylamine



Preparation 105 : (4-Hydroxy-2, 3-di net hyl phenyl )acetonitrile CH3 H3C OCH N
20 Prepared from (4-net hoxy-2, 3-di net hyl phenyl )acetonitrile using the nethod
frompreparation 104 to give the title conpound as a pale yellow solid.
1IHNVR(400VHz, CDCI3) 8; 2.20 (s, 3H), 2.24 (s, 3H), 3.62 (s, 2H), 4.91 (bs,
1 H, 6.64 (d, 1 !||_i|)’ 7.03 (d, 1 H ppm 25 MS (electrospray) mz 160 [ MH)
WO 2005108052854883131 820051000086 98 Preparati on 106: PCT/IB2005/000086

(4- Hydr oxy- 3- net hyl phenyl )acetonitri?® CH3 OH Prepared from

(4- nmet hoxy- 3- met hyl phenyl )acetonitrile using the nethod from 5 preparation
104 to give the title conmpound as a pale yellow solid. 'HNVR(400MHz, CDCl 3)
5: 2.25 (s, 3H), 3.65 (s, 2H), 4.98 (bs, 11? 6.76 (d, 1 H, 7.01 (d, 1
H, 7.07 (s, 1 H ppm M (el ect ¥ Difs [ MH 10 Preparation 107 :
4- (2- Ami noet hyl ) - 2, 5-di met hyl phenol OH H2N CH3 A solution of the
nitrite frompreparation 104 28 4mmol ) in ethanol (15nml) was

hydr ogenat ed at 60psi over H&ney “Ni ck&l (0.1g, 50% ww) for 16 hours. The

reaction mxture was fi|ltered and the saolvent renpved in vacua. The 15
resi due V&P fromedhggldenyde gt erepreaiios 88rymethstaming usingd§enon- basi c

| mpur ¢ Seitiohlbr BRARIn 0h bHETd ld ARSI ddaTRIGRA! 1O oive the title
THNMR (400MHz, CDCls) & : 0.23 (s, 6H), 1.00 (s, 9H), 2.50 (s, 3H), 3.93 (s,
5 2H), 6.70-6.73 (m, 1H), 6.76 (d, 1H), 7.20 (d, 1H) ppm.

MS (electrospray) miz 286/288 [M+H]"

Preparation 94 : 4-{Aminomethyl)-2,6-dichlorophenof barbiturate

NH,

cl cl
OH
10 Prepared from the amine from preparation 91 using the method of preparation
92 to give the title compound as the barbituric acid salt.
THNMR (400MHz, DMSOgs) 5 2.60-4.40 (broad multiplet, 2H), 3.03 (s, 6H),
3.93 (s, 2H), 7.49 (s, 2H) ppm.
MS (electrospray) miz 192/194{M+H]"

15
Preparation 85 4-{[tert-Butyl(dimethyl)silylloxy}-2,3-dichloro
benzaldehyde
Cl
o7 Ci
OTBDMS

Prepared from 2,3-dichloro-4-hydroxybenzaldehyde according to the method for
20 preparation 89 to give the title compound as yellow oll.

'HNMR (400MHz, CDCly) §: 0.29 (s, 6H), 1.04 (s, 9H), 6.88 (d, 1H), 7.76 (d,

1H), 10.32 (s, 1H) ppm. |



" HNMR(400MHz, CD3OD) 5 : 2.11 (s, 3H), 2.19 (s, 3H), 2.63-2.67 (m 2H),
2.72-2.76 (m 2H), 6.54 (s, 1 H, 6.81 (s, 1 H ppm 20 M (el ectrospray)
mz 166 [M-H)+ Preparation 108: 4-(2-Am noethyl)-2, 3-di met hyl phenol WO
20051080313 PCTI | B20051000086 99 CH3 HsC OH HZN Prepared fromthe nitrile
of prepar aw0ams08B1usi ng t he nmet hod of preparation 10PCTaBOVE08ke titl e
conpound as a colourless oil. "HNVR(#0MHz, CD30D) S : 2.12 (s, 3H), 2.19
(s, 3H, 2.68-2.75 (m 4H), 6.55 5 (d, 1 H, 6.78 (d, 1 H ppm M

(el ectrospray) mz 166 [ M+tH + Preparati on 109: 4-(2

Am noet hyl ) - 2- et hyl phenol OH3 ~ OH 10 HZN Prepared fromthe nitrile of
preparation 106 using the rrethod of preparation 107 to give the title
conpound as a colourless oil. "HNVR(400MHz, CD30D) S : 2.15 (s, 3H),

2. 60- 2. 64 Prapdthbion 2969 2AB(;-([tart-anwl(cﬁnfﬂhmsn|3d]dx)y}-253~ﬂw(ldroﬁenim) 6.90 (s,
1 H ppm 15 I\/Eeéaectrospray) mz 152 [MH + Exanples 1 - 38 The

appr opr i at B" Yot @P8Pcohol (0. 075mmol ) was di ssol ved in ethanol (4m)

and the solution treated with a sol uti on Qf
0.43mmol ) in water (300p.L). The reacti
for 18 hours before being al l%oﬁ 0 roomtenperature. If a solid
product precipitated the cti g filtered and washed with

met hanol :water (2nl, 1:1 by volume) to give the title compound. If no
product precipitated the reaction m xture was concentrated in vacuo and the

resi due 5puPidpeed Bitcerdingd preparation 90 using allylamine and the aldehyde from
preparation 95 o give the title compound as a colouriess oil. '
'HNMR (400MHz, CDCly) 5 : 0.20 (s, 6H), 1.01 (s, 9H), 3.25 (d, 2H), 3.82 (s,
2H), 5.10 (dd., 1H), §.18 (dd, 1H), 5.85-5.93 (m, 1H), 6.76 {d, 1H), 7.13 (d, 1H)

ppm.
10 MS (electrospray) miz 346/348 [M+H]"

ammeppisum fluoride (16ng, 20
i xture was then stirred at 50C

Preparation 97 : (4-{[ferf-Butyl{dimethyl)silylloxy}-2,3-dichlorobenzyl}
amine
OTBDMS

HN
2 cl

c

16 Prepared according to preparation 92 using amine from preparation 96 to give
the title compound as a colouriess oil.
"HNMR (400MHz, CD;0D} 5 : 0.23 (s, 6H), 1.03 (s, 9H), 3.92 (s, 2H), 6.77 (d,
1H), 7.12 (d, 1H) ppm.

20 Preparation 98 : 4-{[terf-Buiyl{dimethyl)silyljoxy}-1-naphthaldehyde

o
~

e

OTBDMS



25 chromat ography on silica gel eluting with dichl oronet hane: net hanol : 0. 88
ammonia 98:2:0 to 95:5:0.5 to 90:10:1 to yield the title product. WO

2005! 080313 PCTI | B20051 000086 100 Alternatively, the foll owi ng process can
be used for the synthesis of exanples 1 to 38: A solution of the

appr opr i GWQZWQWé%T ed al cohol (2.87mml) in nethanol PEURMS®GS treat ed
with a solution of amonium fluoridé@5(1.06g, 28.7mmol) in water (53ml) and
the resulting m xture heated at 40C for 16 hours. The. reaction is cooled
to roomtenperature and filtered, washing with a m xture of water and

met hanol (1:1 by volunme, 3 x 10m ), methanol (2 x 10m ). The solid is dried
in vacuBrapsreg é‘@mh@ ~diegiproedrhydrepwberraidenyeeaagsbeing to the method for

ooy 1 PRI 6] RLAR i s SIS PR B 0y 37 et hoeybenzyi )

acet am d&-IQME (4lJOMHi\|OD(213)5 O36 (s, BB, £40 (€ 1), B ¢ 7.56%&0, 15

Preparation 18 5mmol )’ was di Ssol ved in et hanol {4ni and t he sol ution
treated Wihi7-88 dﬁ)oﬁ S@f(daﬂﬂr’rbrﬁ 2f(dd, dbbi 980 (dént), 0023nsolidl) i n wat er
(300I %.}gle reaction mxture was then stirred at 50C for 18 hours before
bei ng aIP wed to cool to roomtenperature. The reaction mxture was
concentrated in vacuo and the residue purified by colum chronat ography on

20 sili I I d h 8 98:2:0
05: 5. 0. Prepaation 38 TN -rer s APrehil oIl s Bas kIR col 1 . 1HWR
oD, 7§F§B\Lsh|zé,_§':§_’_arir'n 4 (s, 3H), 1.06 (s, 3H), 2.68-2.90 (m 7H), 3.53 (s,

3 (m 2H), 4.62 (m 1H), 6.67 (m 2H), 6.77 (m 1H),
H
M\\/‘kq'_;H2

OTBDMS
10 Prepared according to preparation 90 using allylamine and the aldehyde from
preparation 98 to give the title compound as a yellow oil.
"THNMR (400MHHz, CDCla) 5 : 0.30 (s, 6H), 1.11 (s, 9H), 1.97 (bs, 1H), 3.39 (d,
2H), 4.17 (s, 2H), 5.16 (dd, 1H), 5.25 (dd, 1H), 5.95-6.05 (m, 1H), 6.82 (d, 1H),
7.32 (d, 1H), 7.47-7.57 (m, 2H), 8.07 (d, 1H), 8.25 {d, 1H) ppm.
15 MS (electrospray) miz 328 [M+H]", 655 [2M+H] "

Preparation 100 : [{4-{[fert-butyl{dimethyl}silyl]oxy}-1-naphthyl)methyl]
amine
NH,

_ OTBDMS
Prepared according to preparation 92 using amine from preparation 99 fo give
20 the title compound as a colourless oil.
THNMR (400MHz, CDCls) 5 : 0.28 (s, 6H), 1.09 (s, 9H), 2.31 (bs, 2H), 4.24 (s,
2H), 6.80 (d, 1H), 7.27 (t, 1H), 7.48-7.55 (m, 4H), 8.00 {d, 1H), 8.25 (d, 1H).



6.85 (d, 1H), 7.01-7.22 (m 6H), 7.37 (rn, 1H) ppm 25 MS (electrospray) nz
572 [ MtH WD 2005/ 080313 PCT/ 1112005/ 000086 101 Exanple 2.

N-[ (4' - Hydr oxybi phenyi -4-yl ) met hyl }-2-(3-{2-[ ((2R) - 2- hydr oxy- 2- { 4-

hydr oxy- 3-[ (et hyl su | f onyl ) am no] phenyl } et hyl ) am no] - 2- et hyl pr opyl }
phenyl ) acBOR2WHABOWE OH/ \ 1 NN\ H 3 C CH3 0 HO HIRLCT/ABRO0SHOMNS6GH3 5
Preparation 19 (0.075mol) was di ssof%ed in ethanol (4ml) and the sol ution
treated with a solution of anmonium fluoride (16ng, 0.43mmol) in water
(300L). The reaction mxture was then stirred at 50C for 18 hours before
being allowed to cool to roomtenperature. The reaction mxture was filtered
and the solid washed wi th nethanol : wat er (2ml 1:1 by volune) to give the

title 10 co urI SSO|I HNI\/R40 DVBQds) S : 0.90 (s,
3H), 0.92Pfep r@kltP g %g’d? Nomeghyl 2éj Gslﬂueﬁ?m?tby Jeenzamide 3H) 3.43 (s,
2H), 4.25 (2H, d)440443(m1H) 6.89-6.82 (m 3H), 6.96-7.01 (m 2H),
7.07-7.10 (m 2H), 714718(()m2|—|) 3 (d, 2H), 7.42-7.48 (m 4H), 8.47
(t, 1H). 15 M5 (el ectrospray)“h 3. A ,-POE‘xaane 3:

N-(4- Chl or o- 2- hydr oxybenzyl ) - 2- (3 M- 2- hydr oxy- 2- { 4-

hydr oxy- 3-[ (nmet hyl suf fonyl )am i ng] phenyl } et hyf)am no] - 2- et hyl pr opyl }

phenyl ) acet am de WO 20051080313 PCTI[1B20051000086 102 C

OH

Prepared from 3-hydroxy-5-(trifluoromethyl)benzoic acid and methylamine using
5 the method of preparation 58 to give the title compound as a pale orange solid.

"HNMR (400MHz, CD;0D) & : 2.99 (s, 3H), 7.14 (s, 1H), 7.43 (s, 1H), 7.52 (s,

1H) ppm.

MS (electrospray) m/z 218 [M-HT

10 Preparation 102 : 3-[(Methylamino)methyi]-5-(trifluoromethyl)phenol

CF,
NH

OH
Prepared from the amide of preparation 101 using the method of preparation
59 to give the title compound as a colourless solid.
"HNMR (400MHz, CD;0D) 8: 2.41 (s, 3H), 3.75 (5, 2H), 6.93 (s, 1H), 6.98 (s,
15 1H), 7.02 (s, 1H) ppm.
MS (electrospray) m/z 206 [M+H["

Preparation 103 : 4-{Aminomethyl)-3,5-dimethylphenol
HE-

NH,

HO CH,

20 Prepared from 4-hydroxy-2,6-dimethylbenzonitrile using the method of
preparation 76 to give the title compound as a colourless solid.
THNMR (400MHz, D,0) 51 2.09 (s, 6H), 3.90 (s, 2H), 6.95 (s, 2H) ppm.



OH\ N\ N HICCH3 OH HOHNCiO O 'CH3 Preparation 20 (0.075mmol) was
di ssolved in ethanol (4m) and the solution treated with a solution of
amoni um fluoride (16ng, 0.43mml) in water (300L). The reaction m xture
was t hen %gb%fﬁg at 50C for 18 hours before 5 being allowed to cool to room
t enper at ur'e. 88action mixture was filtered and wafGE@BIPYR0086

nmet hanol :water (2ml, 1:1 by vol une) 5 give the title conpound as a
colourless solid. 1HNVR(400MHz, OvsQdfi) 8 : 0.90 (s, 3H), 0.91 (s, 3H),
2.56 (s, 2H), 2.59-2.67 (m 2H), 2.88 (s, 3H), 3.44 (s, 2H), 4.16 (s, 2H,
4.40-4.43 (m 1 H, 6.76-6.81 10 (m 21-1), 6.96-7.18 (m 8H), 8.42 (s, 1
H. M (electrospray) mz 574 [MH , 576 [ MtH|t Exanple 4:

N- (4- Hydr - = ARt by -2 {32 - aXYy- 2- (4-

hydr oxy- 3‘-9 rﬁ?ﬁ??gglﬁf gﬁym aén**%]%ﬁ‘éﬁ?ﬁé’%‘%ﬂaﬁ%ﬁ’% met hyl propyl} 15
phernyl)acetamde CH3 OHoH HH\ N\CHy HBC CH3 | / O HO HN% / 0/ CH3
Preparation 21 (0.075nmmol) was dissol ved i N @f hanol (4ml) and the solution
treated with a solution of anmoni um f4Uudki-de (16ny, 0.43mmmol) in water

(3004L). The reaction m xture N rred at 50C for 18 hours before WO
20051080313 PCT/ | B20051000086 TO3_b g~al l owed to cool to room
tenperature. The reaction mxture was fjltered

CH,

A solution of (4-methoxy-2,5-dimethylphenyl)acetoniirile (0.5g, 2.9mmol} in
5 dichloromethane (10ml) was cooled to -80°C and treated with a solution of
boron tribromide in dichloromethane (14.3mil of a 1M solution, 14.3mmol). The
reaction mixture was stirred at -80°C for a further 30 minutes and then gradually
- allowed to warm {o room temperature over a period of 2 hours. The reaction
mixture was quenched with saturated équeous sodium bicarbonate (20mi) and
10 the organic phase separated. The organic phase was washed with saturated
aqueous sodium chioride (20mi), dried (sodium sulfate) and the solvent
removed in vacuo fo give a pale brown solid. Purification by column
chromatography on silica get eluting with ethy! acetate:pentane (1:4 changing to
1:2) gave the title compound as a colourless solid (0.28g). ’
15 "HNMR(400MHz, CD;0D) & : 2.13 (s, 3H), 2.23 (s, 3H), 3.66 (s, 2H), 6.60 (s,
1H), 6.98 (s, 1H) ppm.
MS (electrospray) miz 160 [M-HJ

Preparation 105 : (4-Hydroxy-2,3-dimethylphenyl)acetonitrile

H,C OH
N
X
20

Prepared from {(4-methoxy-2,3-dimethyiphenyl)acetonitrile using the method
from preparation 104 to give the title compound as a pale yellow solid.
THNMR{400MHz, CDCls) & : 2.20 (s, 3H), 2.24 (s, 3H), 3.62 (s, 2H), 4.91 (bs,
1H), 6.64 (d, 1H), 7.03 (d, 1H) ppm.

25 MS (electrospray) m/z 160 {M-HJ



and washed wi th nethanol :water (2ml, 1:1 by volune) to give the title
conpound as a col ourless solid. 'HNVR(400VHz, DvVBQd6) 6: 0.90 (s, 3H), 0.91
(s, 3H, 2.08 (s, 6H), 2.55 (s, 5 2H), 2.62-2.65 (m 2H), 2.88 (s, 3H,
3.38 (s, 2H partially obscured by H20), 4.05 (d, 2H), 4.40-4.43 (m 1H),
6.71 (s, NQ00508WI3(d, 1H), 6.95-7.01 (m 2H), 7.05-7rOPH2005/080d8¢ 7. 13-7.18
(m 2H), 8.28-8.31 (t, 1H). Exanple 38

2-(3-{2-[((2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3-[ (net hyl sul fonyl) 10

am no] phenyi } et hyl ) am no] - 2- met hyl pr opyl } phenyl ) - N-[ ( 2- hydr oxy-1 -

napht hyl ) net hyl ] acetam de off HO{ NN H3C CGH3 p HOHN ~ /O 0* SI~ CHg
Preparation 22 (0.075nmmol) was dissolved in ethanol (4nl) and the solution
treated with a solution of anmonium fl uoride ( 43mmol ) in water 15
(300L) . TResparation dNerh (4 HidroRS-mieehyIohenyBarelonBite f or 18 hour's. bef o o
being allowed to cool to roomtenperatugg. The reaction mxture was
concentrated in vacua and the residue p rified by colum chromat ography on
silica gel eluting with dichloronetha $&hol : 0. 88 ammonia 98:2:0 to

95 5:0.5 to 90:10:1 to yield the titl duct as a colourless solid. 20
HNNR (400M—|z DvVsSCQde) 8 : 0.8 ' .87 (s, 31-1), 2.46-2.68 (m 4H),
2.90 (s, 3H), 3.40 (s, 4.41- 1H),463(d 2H) , 683(d 1H),

6.94- 7.0 1 19 1 7.40
(i, 11, ?’é&ereﬁ R t}wﬁ(ﬁn‘f@i@j‘ﬁe@/’)g%efeaﬁrﬁ%H?ln'é')éhagn%a@é*re 1H). M
| ect 0 di 085 et o R 20051000086 104
.(Egaﬁgl ;@Zléfe}jé}?,ﬁ’drg*!_ 2(#?% tHﬂtltldGr%?ngza {4- hé%r%oxy- ?c:_ [ ( ririgt hyl sul f onyl)

1HNMR(400MHZ CDCI3)5 2.25 (s, 3H), 3.65 (s, 2H), 4.98 (bs, 1H), 6.76 (d,
1H), 7.01 (d, 1H), 7.07 (s, 1H) ppm.

MS (electrospray) m/z 146 {M-HT

10 Preparation 107 : 4-(2-Aminoethyl)-2,5-dimethylphenol
CH,
OH

H,N
CH,
A solufion of the nitrile from preparation 104 (0.28g, 1.74mmol)} in sthanol
(15mil) was hydrogenated at 60psi over Raney Nickel (0.1g, 50% wiw) for 16
hours. The reaction mixture was filtered and the solvent removed in vacuo. The
15 residue was purified by strong cation exchange resin eluting non-basic
impurities with methanol and then 1M ammonia in methanol to give the ftitle
compound as a coloutless oil.
"HNMR(400MHz, CDs0D) 5 : 2.11 (s, 3H), 2.19 (s, 3H), 2.63-2.67 (m, 2H),
2.72-2.76 (m, 2H}, 6.54 (s, 1H), 6.81 (s, 1H) ppm.
20 MS (electrospray) miz 166 [M+H]"

Preparation 108 : 4-{2-Aminoethyl)-2,3-dimethylphenol



am no] phenyl } et hyl ) am no] - 2- et hyl pr opyl ) phenyl ) - N-[ ( 6- hydr oxy- 2-

napht hyl ) net hyl Jacetamide OHOH \ NNH3C CH3 OHOHN O S "tH3 5
Preparation 23 (0.075mvl) was dissolved in ethanol (4ml) and the sol ution
treated with a solution of anmmonium fluoride (16ng, 0.43mmol) in water
(300p. L)WOTHS/08088Lt i on ni xture was then stirred at S@CTABIINYIWOUr s before
being allowed to cool to roomtenpéPature. The reaction nmixture was filtered
and washed with nethanol :water (2m, 1:1 by volune) to give the title 10
conmpound as a colourless solid. HNVR (400MHz, DVSQds) S : 0.90 (s, 3H), 0.92
(s, 3H, 2.49-2.68 (m 4H), 2.89 (s, 3H), 3.44 (s, 21-1), 4.34 (d, 2H,
4.404.43 (m 1H), 6.80 (d, 1H), 6.96- 7cHy7 (m 7H), 7.23 (d, 1 H, 7.51 (s,
1 H, 7.58 (d, 1 H, 7.61 (d, 1 8. 5 (d 1 H. 15 M5 (el ectrospray)
mz 590 [MH -, 592 [MtH t, 614 | : xarple 7: N

[ (4" - Hydroxybi phenyl - 3-yl ) met hyI] 2-( [((2R) 2- hydr oxy-2-{4- hyd

roxy- 3-[ (net hyl sul f onyl ) am no) eyl byt ) am no) - 2- rrethyl propyl }

phenyl )acetam de CH \ N N CcC O CH HNCSiO 0~ CH3 20 WO

20051080313 PCTI 020 510, 105 Pre atl 0 0. 075mmol ) was di ssol ved
in et handirepaRd)rom ?ﬂ’g'q ?B'ﬁp@ﬁmoﬂ‘r@g thﬂrﬁﬂa'%‘ﬁ'oamm um

fluori de 1o¥aaRyivethd3IMERompcin¥@is8l colourless oi.
HNMR(400MHz, CDs0D) 8 : 2.2 (s, 3H), 2.19 (s, 3H), 2.68-2.75 (m, 4H), 6.55
5 (d, 1H), 6.78 (d, 1H) ppm.
MS (electrospray) m/z 166 [M+H]

Preparation 109 : 4-{2-Aminoethyl}-2-methyiphenol
CH,
OH

10 HN
Prepared from the nitrile of preparation 106 using the method of preparation
107 1o give the fitle compound as a colourless oil.
THNMR(400MHz, CD30D) § : 2.15 (s, 3H), 2.60-2.64 (m, 2H), 2.79-2.83 (m,
2H),6.66 (d, 1H), 6.82 (d, 1H), 6.90 (s, 1H) ppm

15 MS (electrospray) m/z 152 [M+H]"

Examples 1 - 38
The appropriate protecied alcohol {0.075mmol) was dissolved in ethanol (4mil)
and the solution treated with a solution of ammonium fluoride (16mg,
20 0.43mmol) in water (300ul.). The reaction mixture was then stitrred at 50°C for
18 hours before being allowed to cooi to room temperature. if a solid product
precipitated the reaction mixture was filtered and washed with methanol:water
(2ml, 1:1 by volume) to give the title compound. If no product precipitated the
reaction mixture was concentrated in vacuo and the residue purified by column
25 chromatography on silica ge! eluting with dichloromethane:methanol:0.88
ammonia 98:2:0 to 95:5:0.5 to 90:10:1 to yield the title product.



(300L). The reaction mxture was then stirred at 50C for 18 hours before
being allowed to cool to roomtenperature. The reaction m xture was filtered
5 and washed with nethanoi:water (2m, 1:1 by volune) to give the title
conmpound as a colourless solid. 1HNVR (400MHz, DvsCQd6) 8 : 0,88 (s, 3H),
0.90 (s, woR00sR8B6> 2. 54 (m 4H), 2.88 (s, 3H), 3.43 PESTIRAWS0080820 (d, 2H),
4.39-4.43 (m 1H), 6.79-6.82 (m 3HJ® 6.96-7.01 (dd, 2H), 7.07-7.17 (m
5H), 7,27-7.31 (dd, 11-1), 7.36-7.41 (m 4H), 10 8.52 (dd, 1 H) ppm M
(efectrospray) mz 618 [ MtH~ Exanpl e 8:

N-[ (3" - Hydroxybi phenyl - 3-yl)net hyl ]-2-(3-{2-[ ((2R) - 2- hydroxy-2-{4- 15

hydr oxy- 3-[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no] - 2- net hyI propyl }

phenyl )acetamide CHNNOH H3ICCH3 | / o HOHNC Si/0 0" 'CHs Preparation
25 (0. 075himmptivedy the fallomingiproness ¢ambe usadior thasyothesisaifietaoples feat ed with
a solutiop % ammoni um fluoride (16nmg, 0.43mml) in water 20 (3004L). The
reaction fﬁ\ ure was then stirred at 50C for 18 hours before being allowed

to coal ta sohmightefthe ﬁoﬂjmat@' Emté@taata[@mum(ztsqhﬁnmﬁa hdthawdsomnd washed
wi th et hanol : wat er y volune) to give the title conpound as a

col our Pesi§ eAted. Wﬁh—lﬁl\ﬁ@'&'ﬂ% mmgeios fpogde (1.06g, @8.7omMpl) 1 B8ters, 21-1),

2 e @ Byl bl 1 g 6p o, Ty (5 78

7.32 (t, dodtd to rddm tedPetaturedifid Altered, Washipgekli @spibayke of watel ndMHHr
6401[ M+Na] ° 616({3/4@;] WD 2005/ 080313 PCT]| M20051000086 106 Exanple 9:
6)

2- (3-{ 2- [ (etRyob ojurpe 3 X \Qmiepetianohid KyiCsu).f dre, polkne dhted i

vacuo to give the desired compound.

10
Exaraple 1: 2-(3-{2-[{(2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfony)amino)
phenyllsthyl)amino]-2-methyipropyliphenyl}-N-(4- hydroxy«3~methoxybenzyl)

acetamide
OH OH
H
§ N
QOMe
H,C  CH, O
HO
O
S
O// \CHa

15 Preparation 18 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on

20 silica gel eluting with dichloromethane:methanol:0.88 ammonia 98:2:.0 to
85:5:0.5 to 90:10:1 to vield the title product as a coloutrless solid.
"HNMR (CD1OD, 400MHz) &: 1.04 (s, 3H), 1.06 (s, 3H), 2.68-2.90 (m, 7H), 3.53
(s, 2H), 3.74 (s, 3H), 4.23 (m, 2H), 4.62 (m, 1H), 8.67 (m, 2H), 6.77 (m, 1H},
6.85 (d, 1H), 7.01-7.22 (m, 6H), 7.37 (m, 1H) ppm.

25 MS (electrospray) m/z 572 [M+H]"



phenyl } et hyl ) am no] - 2- et hyl propyl } phenyl ) -N [ 2- (4- hydr oxyphenyl ) - 2-

nmet hyl propyl Jacetamde CHHHHaC CH NN H3C".s HOI / Ol CH HNC5 /00
"CH3 5 Preparation 26 (0.075nmpl) was dissolved in ethanol (4nl) and the
solution treated with a solution of amonium fluoride (16ng, 0.43mmol) in
wat er (300L The reaction mxture was then stirred at 50C for 18 hours

bef ore E%?Hg?y&ﬁﬂ%"\md to cool to rogm t enper at ur e. ThBCHERY508H3%r xt ure was
10 concentrated in vacuo and the re¥ldue purified by col unm chromat ography
on silica gel eluting with dichloronethane: net hanol: 0.88 anmoni a 98: 2 Oto
95:5:0.5 to 90: 10 1 toyieldthe title product as a colourless solid. 'HNWR
(400MHz, DMSQd6) :0.91 (s, 0.92 (s, 6H), 2.56 (s,

. 3H),
2H), 2. 6Exanaple(dnN- mHVQrmb@bensﬂJr%'l)reeéﬂ]@s(gb-{zwl(z!%}mmxy24{%} 4.42-4. 45

5 ) 94-7, 7.07-7.14
oS RptethySitonBadtydthac ettt 2adtidbplt) 54 e (m
Exanpl e ieniécbtamidechl or o- 2- hydr oxybenzyl ) - N-et hyl - 2- (3- (2-[ ((2R)-2- 20
hydr oxy- 2- { 4- hydr oxy- 3- [(rret hyl sul f onyl ) am no] phenyl } et hyl )aglglgo] 2-

met hyl propyl } phenyl )acetam de WO 2005/ 080313 PCT/ 18203 107 A4 OH

HBC NNCO H3C CH3 0 OH

OH
K §
HO
HNL Sf'/0
O// ~b‘\C*"le.

5 Preparation 19 (0.075mmol) was dissolved in ethanol {(4m!) and the solution
treated with a solution of ammonium fluoride (18mg, 0.43mmol) in water
(SOOHL). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperature. The reaction mixture was filtered
and the solid washed with methanol:water (2ml, 1:1 by volume) to give the title

10 compound as a colouriess solid.
"HNMR(400MHz, DMSOgyg) § : 0.90 (s, 3H), 0.92 (5, 3H), 2.56 (s, 2H), 2.62-2.65
{m, 2H), 2.88 (s, 3H), 3.43 (s, 2H), 4.25 (2H, d), 4.40-4.43 (m, 1H), 6.80-6.82
(m, 3H), 6.96-7.01 (m, 2H), 7.07-7.10 (m, 2H), 7.14-7.18 {m, 2H), 7.23 (d, 2H)},
7.42-7.48 (m, 4H), 8.47 (t, 1H).

15 MS (electrospray) m/z 618 [M+H]*

Example 3: N-(4-Chiorg-2-hydroxybenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-{{methylsulfonylaminojphenyl}lethyl}aminol-2-methylpropyl}
phenyl)acetamide



HO HNC//O0 \ O CH3 Preparation 27 (0.075mmvl) was dissolved in ethanol
(4mLl) and the solution treated with a solution of anmmonium fl uoride (16ng,
0.43mmol ) in water (3001ZL). The reaction mxture was then stirred at 50C
for 18 hours before 5 being allowed to cool to roomtenperature. The
reacti on WPRPWIABEs filtered and washed with net han®craaioesoidel, 1:1 by
volune) to give the title conpound®s a colourless solid. ' HNVR (400MHz,
CD30D) 3 : 1.05-1.16 (m 9H), 270-2.96 (m 7H), 3.32 and 3.34 (2t, 2H),
3.74 and 3.83 (2s, 2H), 4.56 and 4.58 (2s, 2H), 4.64-4.86 (m 1H), 10 6.85
(dd, 1H), 7.01-7.26 (m 7H), 7.36 (dd, 1H). Ms (electrospray) mz 637 [MHr
Exanples 11 to 32 OHN\ Q1 H3ICCH3 | ~/ 0 HO®GNO S 0// “S'H3 No Q
Data 11 1HNWVR (400MHz, DWVSCae) 8: 0.85 (s, 3H), I~N3 0.86 (s, 3H), 2.47 (s,
3H), 2.60-2.63 (m OH~, N" 2H), 2.84 (s, 2H, (s, 3H, 3.61 and CH 3.75
(2s, 2H), 4.38-4.4 mgll-l), 4.89 and Bl 03 2H), 6.80 (d, I H),

6.93-7.18 ( 320051006038 9H), 7.28 and 7.33 (2t,
R

1H), 7.59 (d
Preparation 20 (0.075mmol) was dissolved in ethanol (4mi) and the solution

HNG_ /,0

0// \CH:-'.

treated with a solution of ammaonium fluoride (16mg, 0.43mmol) in water
(300pL). The reaction mixture was then stirred at 50°C for 18 hours before

5 being allowed fo cool to room temperature. The reaction mixture was filtered
and washed with methanol:water (2ml, 1:1 by volume) to give the tifle
compound as a colourless solid.
THNMR{400MHz, DMSOq6) 5 : 0.90 (s, 3H), 0.91 (s, 3H), 2.56 (s, 2H), 2.59-2.67
(m, 2H), 2.88 (s, 3H), 3.44 (s, 2H), 4.16 (s, 2H), 4.40-4.43 (m, 1H}, 6.76-6.81

10 (m, 2H}, 6.96-7.18 (m, 8H), 8.42 (s, 1H).

MS (electrospray) miz 574 [M-H]", 576 [M+H]"

Example 4: N-(4-Hydroxy-3,5-dimethylbenzyl)-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methyisulfonyl)aminojphenyl}ethyl)amino]-2-methylpropyl}
15 phenyl)acétamide

CH,
Ol OH
y N
CH,
H,C CH, o)
HO
HN.. ~
P
0] CH,

Preparation 21 {0.075mmol) was dissolved in ethanol (4ml) and the solution
ireated with a solution of ammonium fluoride (16mg, 0.43mmoal) in water
(300uL). The reaction mixture was then stirred at 50°C for 18 hours before



7.92 and 7.74 (2d, IH. M (electrospray) mz 604 [MH"' 12 1HNVR (400MHz,
DVMSQd6) S : 0,88 (s, 3H), 0.90 (s, 3H), 2.53 (s, 2H), 2.61-2.63 (m 2H),
2.88 (s, 3H) 3.42 (s, 2H), 4.28 (d, IH), {~-No" 4.40-4.43 (m 2H), 6.82 (t,
1H), 6.85 (E% 6.91 (d, IH, 6.95 (d, 1H), 7.00 (d, 1H), 7.05 (s, 1H),
7.07-7. 15OA0HP3137 17 (d, 1 H), 7.28 (t, 1 H), 7.3GCuHw0smogH) ppm NS
(el ectrospray) miz 616 [MH"' 13 1HNOR (400MHz, DVMBQd6) S : 0.89-0.93 (m
6H), 2.51-2.54 (m 2H, partially obscured by solvent), 2.58 (s, 2H), 2.64 H
2.69 (m 2H), 2.92 (s, 3H) 3.62-3.66 (m 2H), 375(s 2H), 4.43-4.46 (m
1H), 4.50 and 4.56 (2s, 2H), 6.51-6.60_(m 2H), 73- 7.21 (m 8H) ppm M5
(el ect r okgipa@lowed teseeo! aaqm tampanakive. T he peaetion mmwagﬁitemdgo (s, 3H),

0. 95t aci eyl o 4 bl e i 200 2150262
(m 11- 1gompofi £sla coidurleds 8dlid,d, OH 2H), 6.91 (d, 2H) 6. 90 7.06 (m 4H),
7.15 (t trosgray) mz 582

[MH": ’%ﬁmaﬁi{ﬁf‘égaé%dﬁﬂ%-éﬁ%g@} 0%@%@% &Cﬁbl)( ~N'\ 0.96
g_s ) 0?5? h%ﬁ),“z%z?a% OMorhD 88%s 83y, 3:38 &bH phriditydbscaidy by HIS), ( s, 21-1),

4.05 (d, 2H), 4.40-4.43 (m, 1H), 8.71 (s, 2H), 6.81 (d, 1H), 6.95-7.01 (m, 2H),

7.05-7.09 (m, 2H), 7.13-7.18 (m, 2H), 8.28-8.31 (t, 1H).

Example 5: 2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsuifonyl)
10 amino]phenyl}ethyl)amino]-2-methylpropyliphenyl)-N-[(2-hydroxy-1-
naphthylymethyllacetamide

Q‘vmmj‘

HN\ /
o’
Preparation 22 (0.075mmol) was dissolved in ethanol (4ml) and the solutibn
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water

15 (300pL). The reaction mixture was then stirred at 50°C for 18 hours before
heing allowed o cool {0 room temperature. The reaction mixture was
concentrated in vacuo and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanol:0.88 ammonia 98:2:0 to
95:5:0.5 {0 90:10:1 to yield the title product as a colourless solid.

20 'HNMR (400MHz, DMSOgs) & : 0.86 (s, 3H), 0.87 (s, 3H), 2.46-2.68 (m, 4H),
2.90 (s, 3H), 3.40 (s, 2H), 4.41-4.47 (m, 1H), 4.63 {(d, 2H), 6.83 (d, 1H), 6.94-
7.05 {m, 4H), 7.11-7.16 (m, 2H), 7.19 (s, 1H), 7.27 (&, 1H), 7.40 {t, 1H), 7.72 (d,
1H), 7.79 (d, 1H), 7.88 (d, 1H), 8.48-8.52 (bs, 1H).

MS (electrospray) m/z 580 [M- HJ

25



WD 20051080313 PCT/ ER2005/ 000086 109 (m 1H), 6.61 (d, 2H), 6.80 (d, 1H),
6.85 (d, 2H), 6.90-705 (m 4H), 7.16 (t, IH), 7.18 (s, | H, 7.98 (t, |
H. M5 (electrospray) mz 554 [MH" 16 HNVR (400MHz, CD30OD) 8 : 106 (s,

, 1.08 (s, 3H), 2.68-2.92 (m 7H), 3.51 (s, 2H), 4.34 (s, 2H),
4466{Dm0 I§)36638N(d IH), 6.78-6.79 (m 1H), 6.86 (d, 1H), ci
3-7. 22WPOMBIS13 7 36-7.37 (m 1 H). M (el ectrospra)l’FTﬁB%UOSMOG[GMI—ﬂ 576
H +, 598 [ M+Na] + 17 1HNMR (400M—|24CD3CD) 3: 1.12 (s, 3H, 1.13 (s

, 2.79 (s, 2H), 2.92 (s, 3H), 3.00 a (d, 2H), 3.51 (s, 2H), 4.18 (s,

, 4.77-4.80 H(m 1H), 6.89 (d, 1H), 6.97 (s, IH, 7.05- ¢ | 7.18 (m

, 1.22-7.26 (m 1 7.40»\&?, 1 H. M5 (electrospray) nmz 6101612 -

H] +, MBH}ZL[G(QW qraxeRig- hydmm-[(alethyistdfznm, 3H), 1.13 (s,

2 T o T T R

1-7. Oﬁaf)mhygﬁ-bthyﬂa&&aﬁ“d@ a (m 2H), 7.16-7.25 (m 2H), 7.38-7.39 (m
ectrospray) mz 6101612 [ M+H +, 632/634 [M+Na]+, 6081610 [ M H|

9 H HNI\/R (400MHz, 4ABQd6) 6:1.12 (s, 6H), {- (m 7H), 3.43
s, 2H), 4.56 (s, H H
N N
HO

0 \CHa
5 Preparation 23 (0.075mmof) was dissolved in ethanol (4ml} and the solution
freated with a solution of ammonium flucride (16myg, 0.43mmol) in water
- {300uL). The reaction mixture was then stirred at 50°C for 18 hours before

being allowed to cool to room temperature. The reaction mixture was filtered
and washed with methanol:water (2mi, 1:1 by volume}) to give the fitle

10 compound as a colourless solid.
THNMR (400MHz, DMSOg) 5 : 0.90 (s, 3H), 0.92 (s, 3H), 2.49-2.68 (m, 4H),
2.89 (s, 3H), 3.44 (s, 2H), 4.34 (d, 2H), 4.40-4.43 {m, 1H}, 6.80 (d, 1H), 6.96-
7.17 {m, 7H), 7.23 (d, 1H), 7.51 (s, 1H), 7.58 {d, 1H), 7.61 (d, 1H), 8.50 (dd,
1H).

15 MS (electrospray) miz 590 [M-HJ, 592 {M+H]", 614 [M+Na]"

Example 7: N-{{(4'-Hydroxybipheny!-3-ylimethyl}-2-(3-{2-[((2R)-2-hydroxy-2-{4-
hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}

phenyllacetamide
! W \/‘\‘\
HN\‘ /

20 O CH3



12H), 4.75-4.78 (m 1H), 6.76 (d, 1H), 6.91 WD 20051080313 PCT1132005/ 000086
110 (d, 1H), 7.04 (d, 1H), 7.09-7.24 (rn, 5H, 7.30 (s, 1H), 7.39-7.45 (m
2H), 7.85-7.87 (m 1H), 8.13-8.15 (m 1H) ppm M (electrospray) nlz 592
[ MtH] +, 614 [ M+Na] +, 590 [M H 20 1HNMR (400MH7, DMSQds) S : 0.93 (s, 3H),
0.95 (s, P9200308883(s, 2H), 2.65-2.66 (m 2H), 2.91 (mcrBbbososhogd (s, 2H),
4.26-4.27 (m 2H), 4.42-4.46 (m 1Hp§ 6.82 (d, | H, 6:89-6.93 (m 2H),
6.96-7.01 (m 3H), 7.05 S~\ CF3 (s, | H, 7.06-7.10 (m | H), 7.15-7.19 (m
2H) ppm WMS (electrospray) mz 610 [ MH] +, 632 [M+Na] +, 608 [I\/H—I]'21 HNVR
(400MHz, DvsCd6) 8 : 0.88-0.91 (m 6H), 0.95-0.98 (m 3H), 2.50-2.63 (m
jle (228@ré§araabh 2430m5mm)md%dhlvea @&nahbl@m an&’iéhé7 %@ug&w 3 4. 3519H)and
s ci :
6.92-7. ozfre@%d mtb'aSPlté@n(Ojanimynwm ﬂ@ﬂdﬁ (1@“‘9:@ 4§H)m9'[)|*ﬁwﬂ’!9f(el ectrospr ay)

Tins géz[éywnﬂljamjg%%‘%%B@r%ﬁ’qayﬂb%@@% %gé foﬁé%f ?"[é@'ea% > 451 62 and

4.63 (2s,bettd alldwdisl-t& doo’r’to#o?.a&ﬂfbn&%réme Iiﬂ'l)e reBetid MixdGre(Was Altdred6. 80- 6. 84

2 6. 88
(m H% and washed wnth meZhanol ‘water (5P11i 1.1 by volume) to give the fitle

compound as a colourless solid.

THNMR (400MHz, DMSOgs) & : 0.88 (s, 3H), 0.90 (s, 3H), 2.66-2.54 (m, 4H),

2.88 (s, 3H), 3.43 (s, 2H), 4.29 (d, 2H), 4.39-4.43 (m, 1H), 6.79-6.82 (m, 3H),

6.96-7.01 (dd, 2H), 7.07-7.17 (m, 5H), 7.27-7.31 (dd, 1H), 7.36-7.41 (m, 4H),
10 8.52 (dd, 1H) ppm.

MS (electrospray) miz 618 [M+H]"

Example 8: N-[(3-Hydroxybiphenyl-3-yl)methyl}-2-(3{2-[({2R)-2-hydroxy-2-{4-
15  hydroxy-3-[(methyisuifonyl)amino]phenyljethylaminol-2-methyipropyl}

phenyhacetamide
OH
’ m\’.’/
\.. '?
0// “CH,

Preparation 25 (0.075mmoli) was dissolved in ethanol (4ml) and the solution
freated with a solution of ammonium fluoride (16mg, 0.43mmal) in water
20 (300ul). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed to cool to room temperaiure. The reaction mixture was filtered
and washed with methanol:water (2ml, 1:1 by volume) to give the title
compound as a colourless solid.
THNMR (400MHz, DMSOqe) & : 1.16 (s, BH), 2.85 (5, 2H), 2.92 (s, 3H), 2.96-
25 3.03 (m, 2H),3.57 (s, 2H), 4.42 (s, 2H), 4.77-4.79 (m, 1H), 8.74 (d, 1H), 6.20 (d,
1H), 6.95-6.97 (m, 2H), 7.09-7.27 (m, 7TH), 7.32 {t, 1H), 7.41-7.42 (m, 3H) ppm.
MS (slectrospray) m/z 618 [M+H]", 6401[M+Na]’, 616 [M-H]



7.08-7.31 (m 4H). LRVS (el ectrospray) : z [ MEFH] ' 590, [MtNa]+ 612. WO
20051080313 PCT/ i B2005| 000086 111 23 'H NVR (400 MHz, DVSQde) 6: (rotaners)
0.86-0.90 (m 6H), 2.51 and 2.55 (2s, 2H), 04258265(m 2H), 2.87 (s,

3H), 277 and 2.90 (2s, 3H), 3.66 and 3.73 (2s, 2H), 4.38- | ~N | F 4.42 (m
1H). 4.4 (25, 2H), 6.77- F 6.80 (m 2H). 2H) .
6.93-6. 9SWQ|F‘;6b5’(d'80§is 7.03-7.06 (M gk H, 7.13-7.18 (5817@@@5;60&836

(el ectrospray) : mz 624 [ M+Hl +. 24 9H NWR (400MHz, CD3QD): 3 = 1. 32 (s,
6H), 2.97 (s, 3H), 2.99 (s, 2H), 3.11-3.23 CH(m 2H), 3.54 (s, 2H),
4.29-4.31 (m 2H), | 4.82-4.86 (m 1H), 6.89-6.92 (m 2H), 6.95 HI (d, 1
H, 7.08 (dd, 1 H), 7.17-7.24 (m 6H), 7.29-7.35 (m 4H), 7.46 (d, 1 H)
ppm LRMS (el ectrospray) : mz [MH + 618, [M+Na]+ 640, [MH - 616. 26 1H

NMR (400 ¥ . o3 3.01
A ( O_l'\Eﬂam X {3 -B- g%l‘? @Hgﬂroxyﬁﬂzﬁfdr@ﬁy S-T((méﬁzlsuﬁe@@)agﬁﬂ ]82)(dd 1H§m
6. 75- 6. 81ptEmyiletyama0h3- rnathympy}ph@ay R (ﬂrhychsmphenme? 36 f~N1 (m

4H), 7. 45 g&ylp}gByl]%%@anJﬂE{eNB (Eectrospray) : mz [ MH + 618,

\ 40
5 O// \ H,

Preparation 26 (0.075mmol) was dissolved in ethanol (4ml) and the solution
treated with a solution of ammonium fluoride (16mg, 0.43mmol) in water
(300pL.). The reaction mixture was then stirred at 50°C for 18 hours before
being allowed fo cool to room temperature. The reaction mixture was

10 concentrated in vacuo and the residue purified by column chromatography on
silica gel eluting with dichloromethane:methanol:0.88 ammonia 98:2:0 to
95:5:0.5 to 90:10:1 to yield the title product as a colourless solid. ,
THNMR (400MHz, DMSQgs) § : 0.91 (s, 3H), 0.92 (s, 3H), 1.11 (s, 6H), 2.56 (s,
2H), 2.64-2.66 (m, 2H), 2.89 (s, 3H), 3.15 (s, 2H), 3.35 (s, 2H), 4.42-4.45 (m,

15 1H), 6.65 (d, 2H), 6.81 (d, 1H), 6.94-7.03 (m, 4H), 7.07-7.14 (m, 3H), 7.18 (s,
1H), 7.60 (t, 1H).
MS (APCI) m/z 582 [M-HJ, 584 [M+H]"

Example 10:  N-(3,5-Dichloro-2-hydroxybenzyl)-N-ethyl-2-(3-{2-[((2R)-2-
20  hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)aminol-2-
methylpropyl}phenyljacetamide



[ MFNa] + 640. 25 1H NMR (400MHz, DMBGd6) S : 0.91 (s, 3H), 0.93 (s, 3H),
2.08 (s, 6H), 2.57 (s, 2H), :):;~" off 2.65-2.66 (m 2H), 2.89 (s, 3H),
3.38 (s, N2H), 4.06-4.07 (m 2H), 4.33-4.46 (m 1H), CH3 6.71 (s, 2H),
6.81 (d, 1H), 6.97 (d, 1H), 7.01 (d, 1 H, 7.05-7.09 (m 2H), 7.13-7.19 (m
2H), 8.28-8.31 (m 1H ppm WO 20051080313 PCTI 1B20051000086 112 LRMS
(APCI) : WO2085/803184H) Zzz HNVR(400MHz, DVBOde) S @ 0. QCHEBR008MD00ss 2. 41- 2. 72
(m 6H), 2.91 (s, 3H), 3.60 (m 2HW73.75 (s, 2H), 4.40-4.60 (m 3H), 6.41
OH6.59 (m 2H), 6.81-7.18 (m 8H) ppm M5 (electrospray) mz 590 [ MtNa] +,
566 [M Na]' 28 HNVR(400MHz, DVMSQJ6) S : 0.9 (m 6H), 2.41-2.46 (2H m,
2.54-2.58 (2H, m), 2.60- off 2.67 (2H, m, 2.85 (s, 3H), 3.61 (m 2H), 3.70
(m 2H), 4.38-4.41 (m 1 H, 4.61 (m K2H), 6.%53-6.61 (m 2H), 6.81 (d,
1H), 6.91- 7.23 (m 7H) ppm M5 (el ect pray) miz 568 [ MtrH ", 590 [ M+Na]+
29 HNVR(400MHz, DVSOds) S : 0.81 (s, 3H), 0.8 3H), 2.58 (m 2H), 2.62
(m 2H), OH 2.89 (s} 3Hx 3.41 (d, 1 H), 3[45 ( H, 3.58 (d, 2H), 4.40
(m 1H), 4.80 80 . 3 ,CiL H ppm M (APC})
mz 578 [ M+

H,C CH, s} OH
HO

HN //O
o7 “cH,

Preparation 27 (0.075mmol) was dissolved in ethanol {(4ml) and the solution

freated with a solution of ammonium fluoride (16mg, 0.43mmol) in water

(300pL). The reaction mixture was then stired at 50°C for 18 hours before
5 being allowed fo cool to room temperature. The reaction mixture was fiitered

and washed with methanolwater (2mil, 1:1 by volume) fo give the title

compound as a coloutless solid.

"HNMR (400MHz, CDsOD) 8 : 1.05-1.16 (m, 9H), 2.70-2.96 (m, 7H), 3.32 and

3.34 (2t, 2H), 3.74 and 3.83 (2s, 2H), 4.56 and 4.58 (2s, 2H), 4.64-4.66 (m, 1H),
10 6.85 (dd, 1H), 7.01-7.26 (m, TH), 7.36 (dd, 1H).

MS (electrospray) miz 637 [M-H]

Examples 11 to 32
' OH |
§ Q!
HO
HNL_ /}0 ‘ |
0// \CHs
No | @ Data
1 THNMR (400MHz, DMSOys) 5 : 0.85 (s, 3H),
oH, O 0.86 (s, 8H), 2.47 (s, 3H), 2.60-2.63 (m,
e O 2H), 2.84 (s, 2H), 2.88 (s, 3H), 3.61 and
oH 3.75 (2s, 2H), 4.38-4.41 (m, 1H), 4.89 and
5.03 (2s, 2H), 6.80 (d, 1H), 6.93-7.18 (m,




30 HNVR(400MHz, DMSQd6) S : 0.81 (s, 3H), 0.84 (s, 3H), 2.50 (m 2H), 2.63
(m 2H, O©H2.85 (s, 3H), 3.40 (m 2H), 3.57 (m 2H), 4.40 (m 1 H, 4.80
(m 1H, 6.80(d, 1 H, 16.98 (m 1H, 7.00 (m 9H), 8.40 (d, 1H ppm
M5 (APCI) mz 554 [MH 31 1H NWR (400MHz, CD30R): S 1.25 (s, 3H), i OH
1.26 (s, WE)200588@33 (s, 2H), 2.96 (s, 3H), ~" | 3.07-3.1e9/18M0sadmss 3- 62 (s,
2H), 4.44 (s, WD 2005/080313 PCT/ 1Ba®51000086 113 2H), 4.77-4.80 (m | H),
6.77-6.79 (m I H, 6.93 (d, I H, 7.01-7.02 (m 1 H, 7.05-7.07 (m | H,
7.14-7.18 (m 2H), 7.20-7.27 (m 3H), 7.29-7.34 (m 3H), 7.43 (d, IH, 7.51
(s, 1H), 54 (s, IH ppm LRMS (Electrospray) : mz [MH 4 618, [M-Na]'

7.
?ﬁa?; g.zeoH(g, gﬁ@?@%%ﬂ) o). egzg%{ﬁf(? 2 W)(‘gﬁsg Wﬂ@f 77é§§g0(5nm
3H), 7.49 7*30 (m 9H), 7.43 (d, f?ﬂm)andWB@(zdnH)H) 7.52 (s, IH)|ppm LRMVB
(Electrgsprqy) : mz [MH - 616 ﬁéa(n])ec?rospraﬁ !%OE[M H]HBC CH3 HO HNC O
12 THNMR (400MHz, DMSQyg) 5 : 0.88 (s, 3H),
0.90 (s, 3H), 2.53 (s, 2H), 2.61-2.63 (m,
2H), 2.88 (s, 3H), 3.42 (s, 2H), 4.28 (d, 1H),
H O i 4.40-4.43 (m, 2H), 6.82 (t, 1H), 6.85 (s, 1H),
‘ O 6.91 (d, 1H), 6.95 (d, 1H), 7.00 (d, 1H), 7.05
(s, 1H), 7.07-7.15 (m, 4H), 7.17 (d, 1H),
7.28 {t, 1H), 7.36-7.40 (m, 2H) ppm.
MS (electrospray) m/z 616 [M-HJ
13 THNMR (400MHz, DMSOg) & : 0.89-0.93
(m, 6H), 2.51-254 (m, 2H, partially
_ obscured by solvent), 2.58 (s, 2H), 2.64-
Q@r"” 2.69 (m, 2H), 2.92 (s, 3H), 3.62-3.66 (m,
N ~ 12H), 3.75 (s, 2H), 4.43-4.46 (m, 1H), 4.50
i and 4.56 (2s, 2H), 6.51-6.60 (m, 2H), 6.73-
7.21 {m, 8H) ppm.
MS (electrospray) m/z 568 [M+H]"
14 HNMR (400MHz, DMSOye) & : 0.80 (s, 3H),
0.96 (s, 3H), 1.30-1.50 (m, 4H), 2.40 (&, 2H),
2.46 (s, 2H), 2.60-2.65 (m, 2H), 3.89 (s,
Y 3H), 2.95-3.08 (m, 2H), 3.25-3.30 (m, 2H),
« \/\/@\ 4.40-4.44 (m, 1H), 6.62 (d, 2H), 6.81 (d,
O 1 2H), 6.91 (d, 2H), 6.90-7.06 (m, 4H), 7.15 (i,
1H), 7.18 (s, 1H), 7.94 (i, 1H).
MS (electrospray) m/z 582 [M-HY, 584
[M+HT
15 H THNMR (400MHz, DMSOue) § : 0.90 (s, 3H),

¢ \/\Q 0.96 (s, 3H), 2.48-2.64 (m A4H), 2.87 (s,
OH

3H), 3.17 (q, 2H), 3.30 (s, 2H), 4.40-4.43




Q CH3 33 1HNWVR(400MHz, DMs(Qd6) 8: 0.95 (s, 3H), 0.98 (s, 3H), 2.65-2.71
(m 4H), 2.93 (s, i | CH3H), 4.46-4.52 (m 3H), 6.83-6.86 (m 3H), HI
7.03-7.06 (m | H, 7.22-7.23 (m | H, 7.30- 7.38 (m 4H), 7.47 (d, 2H),
7.54 (d, 2H), 7.73-7.76 (m 2H), 8.96-8.99 (m IH) ppm M5 (electrospray)
m z 604 [ WOH0BBMBINVR(400MHz, DMVBQOds) 6: 0.95 (s, 3Hrpcr/itsesdshimoss 97 (s,
3H), 1.26 (s, 6H), 2.63-2.70 (m OHMH), 2.93 (s, 3H), 3.39-3.40 (m 2H,
4.44- 4.48 (m IH, 6.71 (d, 2H), 6.84 (d, IH, W 20051080313

PCT/ | B20051000086 114 7.05 (d, 1 H, 7.20-7.34 (m 4H), 7.58-7.60 (m 2H),
8.02-8.06 (m 1H) ppm MS (electrospray) mz X70 [ MtH * 35 HNVR(400VHz,

DVBOK0) [57 .95 (5, 3H), ~ 098 (Gn, 3, 65194, ZH] T BoyasT, GHs, | 3H),

4.45-4.48 (0 1 H), 4.54-4.56,( 2{1{%@%70505 4%71&@“7 AR
;' Sg-g'cg (r?{4 (lmH) SH)’mrﬁ/g (7é|4§ ; 604 [ MH] + 38 HNNF(54(()(r)nM-|§!_D1
CD30D) §: 1.5 (s, 3E|I)O, 1.12 (s, }qmo?ggz%é,‘_w 2.22 (s, 3H), FCH, H
2.70-2.97 (m 9H), 3.46-3.50 (m mue!emmxayyrﬁﬁasmm-mn, 6.64 (s, 1 H,

6. 86 (digg—H—eH- "HNMR (400MHz, CDsOD) 5 : 1.06 (s, 3H),

1.08 (s, 3H), 2.68-2.92 (m, 7H), 3.51 (s,

on 2H), 4.34 (s, 2H), 4.64-4.66 (m, 1H), 6.63

{/ﬂ\/@ (@, 1H), 6.78-6.79 (m, 1H), 6.86 (d, 1H),

& 7.03-7.22 (m, 6H), 7.36-7.37 {m, 1H).

MS (electrospray) m/z 574 [M-HT, 576

[M<H]", 538 [M+Na]*

17 "HNMR (400MHz, CD30D) & : 1.12 (s, 3H),

1.13 (s, 3H), 2.79 (s, 2H), 2.92 (s, 3H), 3.00
“ (d, 2H), 3.51 (s, 2H), 4.18 (s, 2H), 4.77-4.80

OH (m, 1H), 6.89 (d, 1H), 6.97 (s, 1H), 7.05-

{Jﬁm 7.18 (m, 5H), 7.22-7.26 (m, 1H), 7.40 (s,

1H).

MS (electrospray) m/z 610/612 [M+H]",

608/610 [M-HJ

18 'HNMR (400MHz, CDsOD) § : 1.12 (s, 3H),

1.13 (s, 3H), 2.77-2.81 (m, 2H), 2.90 (s,

3H), 2.91-2.97 (m, 2H), 3.53 (s, 2H), 4.36

OH (s, 2H), 4.69-4.72 (m, 1H), 6.74 (d, AH),
{,}:% o 6.88 (d, 1H), 7.01-7.06 (m, 2H), 7.10-7.12
a (m, 2H), 7.16-7.25 (m, 2H), 7.38-7.39 (m,

H)

MS (electrospray) m/z 610/612 [M+H]",
632/634 [M+Na]+, 608/610 [M-HI"

91 O or "HNMR (400MHz, DMSOgs) & : 1.12 (s, 6H),
H

N O 2.91-2.98 (m, 7H), 3.43 (s, 2H), 4.56 (s,

2H), 4.75-4.78 {m, 1H), 6.76 (d, 1H), 6.91




CH3 6.88 (s, 1 H, 7.09-7.11 (m 1 H), 7.30-7.38 (m 3H), 7.61 (m 1H),
7.66 (d, 1H) ppm M (electrospray) mz 570 [ MtH + 37 1HNVR(400MHz, (C0300)
5:1.0-5 (s, 3H), 1.12 (s, 3H), 2.11 (s, 3H), 2.23 (s, 3H), 2-70-2.97 (m
OH), 3.45-3.49 (m 2H), 4.63- , ~ CHcH, 4.66 (m 1 H), 6.54 (d, 1 H), 6.81
(d, 1 H WOMS®S®®E (d, 1 H, 7.09-7.12 (m 1 H), 7.30*TTaB2004000088H), 7.61
(m 1H), 7.66 (d, 1H ppm M5 (el eéthrospray) mz 570 [M+H ~, 569 [M H] 38
HNVR(400MHz, CD3OD) 5: 1.04 (s, 3H), 1.11 (s, 3H), 2.12 (s, 3H), 2.70-2.96
(m O9H), 3.51-3.54 (m 2H), 4.63-4.66 (m 1H), off 6.64 (d, 1 H), 6.86 (d,
2H), 6,94 (m 1 H, 7.09 (d, 1 H), 7.30-7.38 (m_3H), 7.59 (m 1 H), 7.64
(d, 1 Hi ppm WO 2005/080313 PCT/4BaB057WA0QR61H],12.0457 .04l g6t 6BAr ay) nfz
556 [ MtH] Un| ess ot herwi se stateﬁ all reacti ga were carried out under a
nitrogeg aersphere. 5 Abbr evi crt7i-%91§3 THbvG 08 (T (BGrédiyl ) sil yl

:jgﬁ:bl ;scglrjg glt altcgh?lri 'FI)':-lgt Te”i‘ﬁﬁ’qm,fﬁ!"lmjﬁﬂn,s'lﬁ) ﬁbgﬁgl et d = doublet dd =
MS (electrospray) m/z 592 [M+HJ", 614
[M+NaJ", 590 [M-H]
20 » "HNMR (400MHz, DMSOg) & : 0.93 (s, 3H),
0.95 (s, 3H), 2.58 (s, 2H), 2.65-2.66 (m,
2H), 2.91 (s, 3H), 346 (s, 2H), 4.26-4.27
H (m, 2H), 4.42-4.46 (m, 1H), 6.82 (d, 1H),
Hh 6:89-6.93 (m, 2H), 6.96-7.01 (m, 3H), 7.05
'd CF, (s, 1H), 7.06-7.10 (m, 1H), 7.15-7.19 (m,
2H) ppm.
MS (electrospray) miz 610 [M+H]", 632
[M+Na]", 608 [M-H"
121 'HNMR (400MHz, DMSOge) 5 : 0.88-0.91
(m, 6H), 0.95-0.98 (m, 3H), 2.50-2.63 (m,
4H), 2.86 (s, 3H), 3.23-3.28 (in, 2H), 3.58
OH and 3.72 (Zs, 2H), 4.39 and 4.47 (2s, 3H),
(ji@\ 6.54 (s, 1H), 6.61-8.67 (m, 2H), 6.78 (d,
e i 1H), 6.92-7.02 (m, 3H), 7.08 (2, 1H), 7.13-
7.15 (m, 2H) ppm.
MS (electrospray) miz 604 [M+H]", 626
[M+Na]”
22 TH NMR {400 MHz, CD;OD) : rotamers &
1.16-1.25 (m, 6H), 2.85-3.10 {m, 10H), 3.79
o and 3.84 (2s, 2H), 4.62 and 4.63 (2s, 2H),
?Hi/Q/ 4.78-4.82 {m, 1H), 6.65-6.70 (m, 2H), 6.80-
" 6.84 (m, 2H), 6.88 (d, 1H), 7.01 (d, 1H),
7.08-7.31 (m, 4H).
LRMS (electrospray) : m/z [M+H]" 590,
[M+Naj* 612
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4.82-4.86 (m, 1H), 6.89-6.92 (m, 2H), 6.95
(d, 1H), 7.08 (dd, 1H), 7.17-7.24 (m, 6H),
7.29-7.35 (m, 4H), 7.46 (d, 1H) ppm.
LRMS (electrospray) : m/z [M+H]" 618,
[M+Na]* 640, [M-H] 616.
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bns of the
constantly
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25

TH NMR (400MHz, CD0D): 5 = 1.33 (s,
3H), 1.34 (s, 3H), 2.98 (s, 3H), 3.01 (m, 2H),
3.21-3.25 (m, 2H), 3.56 (s, 2H), 4.35 (s,
2H), 4.83-4.86 (dd, 1H), 6.75-6.81 (m, 3H),
6.95 (d, 1H), 7.18-7.25 (m, 6H), 7.28-7.36
(m, 4H), 7.45 (d, 1H) ppm. '

LRMS (Electrospray) : miz [M+H]" 618,
[M+Na]* 640.

26

TH NMR (400MHz, DMSOgg) 5 : 0.91 (s,
3H), 0.93 (s, 3H), 2.08 (s, 6H), 2.57 (s, 2H),
2.65-2.66 (m, 2H), 2.89 (s, 3H), 3.38 (s,
2H), 4.06-4,07 (m, 2H), 4.33-4.46 (m, 1H),
6.71 (s, 2H), 6.81 (d, 1H), 6.97 (d, 1H), 7.01
(d, 1H), 7.05-7.09 (m, 2H), 7.13-7.19 (m,
2H), 8.28-8.31 (m, 1H) ppm.




perlused with the above-descri bed Krebs Ringer buffer by means of a 15
peristaltic punp system (punp flowrate 7.5 mM 1 mnute) throughout the
with the exception of when a beta-2 agonist according to the

experi nment,

pr esent

i nvention i s added,

the punp is then stopped for the tinme of the

curul at i vWOR88¥088p180 t he bath and started agai n after poaxBp®sodoeEPONSe i S

reached for the wash-out period. 201Experinenta
potency and efficacy Follow ng equilibration to EFS,
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i soprenaline (Sigma 15627)

prot ocol for ass
t he peristal

response in te

essment of
tic punp is

preparations "primed with a single dose of 300 nM
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HNMR(400MHz, DMSOgg) & 1 0.81 (s, 3H),
0.85 (s, 3H), 2.58 (m, 2H), 2.62 (m, 2H),
2.89 (s, 3H), 3.41 (d, 1H), 3.45 (d, 1H), 3.58
(d, 2H), 4.40 (m, 1H), 4.80 (m, 1H), 6.80-
7.20 (m, 114), 8.40 (d, 1H) ppm.

MS (APCI) m/z 578 [M+Na]’

HNMR(400MHz, DMSOgs) & : 0.81 (s, 3H),
0.84 (s, 3H), 2.50 (m, 2H), 2.63 (m, 2H),
2.85 (s, 3H), 3.40 (m, 2H), 3.57 (m, 2H),
4.40 (m, 1H), 4.80 (m, 1H), 6.80 (d, 1H),
6.98 (m, 1H), 7.00 (m, 8H), 8.40 (d, 1H)
ppm.,

MS (APCI) miz 554 [M-HJ

"H NMR (400MHz, CD30D): 5 1.25 (s, 3H),
1.26 (s, 3H), 2.93 (s, 2H), 2.96 (s, 3H),
3.07-3.09 (m, 2H), 3.62 (s, 2H), 4.44 (s,




45 mnutes) with 300 nMICl 118551 (a selective (32 antagoni st) which
results in the case of a beta-2 nediated effect in a rightward-shift of the
test conmpound dose response curve. According to another alternative, the
agoni st potency for the 02 receptor 15 of the conpounds of the fornula (1)
may al so be determ ned by the nmeasure of the concentration of conpound
accor di ngvP 3Bkt esent invention required to produ®ETABIOPSB8E6 mal ef f ect
(EC50) for the 02 receptor. ConmpoundPreparation 10 mv 100% DVSO

(di met hyl sul foxi de) stock of conpound is diluted to 20 required top dose in
4 % DMSO. This top dose is used to construct a 10-point sem-log dilution
curve, all in 4 % DVEO. Isoprenaline (Sigm, 1-5627) was used as a standard
in every experinment and for cont|r2H), 4717-4.80medEl, RVABETS (atld),wals expr essed

et S Toclel ne response. Gl gyl e 0T Db )

Kobi | ka |at at, PNAS 84: 46-50, 1 d7 Bauwi abH) 3t 2-7M3 (phar jracol  33:
133-139 198&E CHON(32) were grovvnﬁ g}l b?ccolgﬁ/lrgi\/l )'NUTGI?/IX 12 (/G bco,

21331-040) suppl enented with 10 PBH&28-7.88\(im8H)ef.din(d,(BillgFel1 FA135, Lot
90K8404 |Exp [09104), 2 mM gl ut ani ' 3), WO 20051080313

PCTJI B2d051000086 118 500 pgl n r@eﬁ@*%ﬂ’%ﬁéﬁém@os@ and 10 jig/n
puronyciin. ($i gma, P8833). Cel | s| RS ([Eestedpiay) Ohe[MBdPite180 % confl uency

for testlingy Assay Method 25 pi | _well each dose of conpound was fransferred
into a dAMP{ Flashplate(r) 5 (NAN*NPO#AB), with 1% DMSO as baspl controls

and 100 Fisopremat TTTe —as MEX ORI E RS Sannh bl T toten, 1520yl t he
addition of |25 pl 1 well PBS, e FSNMRFA00MRZ G0k s A 88). i ' T4040)
washed w thiPBS (G bco, 14040-174) 168 BHEITTRE00¢6, 7H),3.60¢,at i on buffer
(NEN, S OOﬁLB) to give #FXLp6 cel| CHOh wer e i hcubat ed

|

s 1 m B2. ounds
with 50 pi Il well cgll 1 hojth). d444 &, ZU),\ﬂe@%ﬁwdh JEPL-8Y t he addition
of 100 pi / |wel tign buffera_ggll-(?‘l}l,, 3H), 7.09-7.30 (m, 9H), 7.43 (d,
1H), 7.50 (s, 1H), 7.52 (s, 1H) ppm.
LRMS (Electrospray) : m/z [M-H] 616

Examples 34-38

QH 0

H

N

Q1
H,C CH,
HO
HN\S,;,O
0// \CHS

33 _ THNMR(400MMz, DMSOg) & : 0.95 (s, 3H),

0.98 (s, 3H), 2.65-2.71 (m, 4H), 2.93 (s,
O O | 3H), 4.46-4.52 (m, 3H), 6.83-6.86 (m, 3H),
O 7.03-7.06 (m, 1H), 7.22-7.23 (m, 1H), 7.30-
7.38 {m, 4H), 7.47 (d, 2H), 7.54 (d, 2H),
7.73-7.76 (m, 2H), 8.86-8.99 {m, 1H) ppm.
| MS (electrospray) m/z 604 [M+H]"
34 THNMR(400MHz, DMSOys) 5 : 0.95 (s, 3H),

{,‘J 0.97 (s, 3H), 1.26 (s, 6H), 2.63-2.70 (m,
4H), 2.93 (s, 3H), 3.39-3.40 (m, 2H), 4.44-

4.48 (m, 1H), 6.71 (d, 2H), 6.84 (d, 1H),




SMPO04B) containing 0.18 pCG | m 1251- CAMP (NEN, NEX-130) and plates were

I ncubated at roomtenperature for a further 2 hours. The anount of i251- CAMP
bound to the Flashplate(r) was quantified using a Topcount NXT (Packard),
normal counting efficiency for 1 mnute, Dose-response data was expressed as
15 % | sopVaTHWEctivity and fitted using a four paP&TABHOSA0MAG0I d fit. it
has thus been found that the corrpour’rh"s of fornmula (1) according to the
present invention that are illustrated in exanples 1 to 38 above show a (32
cAMP EC50 between 0.02 nMand 3.03 nM The following table illustrate the
activity_of the conpounds of the invention: 20 Exanple EC51) nM 1 0.03 2
0.24 3]0.02 6 0.16 7 0.26 9 |7.0%(d,131)07.20-7.346(6, 04), 268-3.620 119 CLAI V5

| A conpound of general forrmulai(l); NI \ fCy}~\ R/ R
.iN Ra BB wherein the (CH2), - qﬁ@@*@?@ﬁ%&s@ Fa’ 1HLPRBt & or pard position,
R and B2 ate independently sel 948 eelebirOpril ang. 57 [etqgt kyl . n ijs 0,. 1 or 2
and Q ijs_algroup selected from '
35 | THNMR(400MHz, DMSOgs) & : 0.95 (s, 3H),
0.98 (s, 3H), 2.64-2.71 (m, 4H), 2.93 (s,
3H), 4.45-4.48 (m, 1H), 4.54-4.56 (m, 2H),
6.82-6.86 (m, 3H), 7.04 (d, 1H), 7.22-7.40
(m, 5H), 7.45-7.48 (m, 3H), 7.54 (s, 1H),
7.73-7.75 (m, 2H), 8.98-9.01 (m, 1H) ppm.
MS (electrospray) miz 604 [M+H]"
"HNMR(400MHz, CD30D) & : 1.05 (s, 3H),
1.12 (s, 3H), 2.08 (s, 3H), 2.22 (s, 3H),

Py
{/N
OH
CH,
{/',ﬂ, 2.70-2.97 (m, 8H), 3.46-3.50 (m, 2H), 4.63-
OH
CH,
CH,
{/ﬁ\/\@(}la
OH
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4.66 (m, 1H), 6.54 (s, 1H), 6.86 (d, 1H),
6.88 (s, 1H), 7.09-7.11 (m, 1H), 7.30-7.38
(m, 3H), 7.61 (m, 1H), 7.66 (d, 1H) ppm.
MS (electrospray) m/z 570 [M+H]"
THNMR(400MHz, CD30D) 5 : 1.05 (s, 3H),
112 (s, 3H), 2.1 (s, 3H), 2.23 (s, 3H),
2.70-2.97 (m, 9H), 3.45-3.49 (m, 21), 4.63-
4.66 (m, 1H), 6.54 (d, 1H), 6.81 (d, 1H),
6.87 (d, 1H), 7.09-7.12 (m, 1H), 7.30-7.38
(m, 3H), 7.64 (m, 1H), 7.66 (d, 1H) ppm.
MS (electrospray) m/z 570 {M+H]", 569 [M-
HT
3 | HNMR({400MHz, CD70D) 5 ; 1.04 (s, 3H),
1.11 (s, 3H), 2.12 (s, 3H), 2.70-2.96 (in,
{/N\/\C[Gﬂs OH), 3.51-3.54 (m, 2H), 4.63-4.66 (m, 1H),
o 8.64 (d, 1H), 6.86 (d, 2H), 6.94 (m, 1H),
7.09 {d, 1H), 7.30-7.38 (m, 3H), 7.59 (m,
1H), 7.64 (d, 1H) ppm.
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R RRRRR R ~1 \ PY1/ R N/ RS ,iNRR6 and a group '-NR Q-A,
wherein pis | or 2, @ is a Cl-C4 al kyl ene optionally substituted with one
hydr oxy group, Ris Hor Cl-C4 alkyl and Ais pyridyl optionally substituted
with OH C3- cloal kyl optionally substituted with O4 or a group RR
/_\" Rs WQ@"%‘PS"% Re wherein R3, R4, R5, R and R 7 aRGI/XBR@S5/500085 Or
different and are selected fromH, é}504 al kyl, OR, SRI, halo, CN, CF3,
OCF3, COOR, SO02NRR , CONRR , NRBR , NHCOR and phenyl opti onal |y
substituted with 1 to 3 groups sel ected from.OR, halo and Cl-C4 al kyl,
whereln R and R are the sane or different and are selected fromH or Cl-C4
al kyl E tHe represent the atta[ﬂBr(@Iy‘ctrQQ;ba@y)h@zﬁﬁ@[maﬁfnyl—gro p; wherein
t he gr oup iLs substituted at | with aone hydroxy group; or f

appropri at e, their pharnmaceuti cal I y acceptabl e salts and/ or opt| cal isoners,
tautoners, solvates or isotopic variations thereof, 2. A conmpound according
to claiml1l wherein Ol is a group '-NR-Q2-A, wherein Ris H CH3 or CH2CH3
and and Alnlessapthepliss ustatad wlle tbaofiomnevdredcanied dut Airaiarpaunittogesor di ng to
claim1l ereiﬂﬁ gs is agroup'-NR-Q-A wherein RBis H CH3 or CH2CH3 and
Ais a gr Re wherein one of R, R4, R5, Rand R2 is OH and the

ot hers5are the sane or different and are selected fromH, Cl-C4 alkyl, ORB,
SRI; halo, CF3, OCF3, SO2NRR , CONRRLl', NRIR, NHCOR19 provided at |east 2
of R3 to M@n&l to H wherein R and R are the same or different and

are sel ecﬁgﬂm‘g 2 %ﬁ—bu{yi(glm&ﬁyl?slly?' x

IPA: isopropyl alcohal
THF: Tetrahydrofuran

10 s = singlet
d = doublet
dd = double doublet
{ = triplet
q . =quattet

15 m = muitiplet
bs = broad singlet e.g. NH, or OH

The ability of the compounds of the formula {1} to act as potent p2
agonists therefore mediating smooth muscle relaxation may be determined by
the measure of the effect of beta-2 adrenergic receptor stimulation on electrical

20 field stimulated-contraction of guinea pig trachea strips.

(Guinea-pig frachea

Male, Dunkin-Hartfley 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

25 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 resuliing strip preparations are
suspended in 5 mi organ baths using cotton threads tied through the upper and
lower cartilage bands. The strips are equilibrated, un-tensioned, for 20 minutes



120 4. A conpound according to claim3 wherein Q@ is a group *-NHQ -A and
Ais agroup RBRA RS R+ R6 wherein one of R R R5, R and R is OH and
the others are the sane or different and are selected fromH, OH CHS3,
OCH2CH3, SCH3, hal o, CF3, OCF3, provided at least 2 of R3 to R are equal
to H 5 XOPHIHA according to claim 1l wherein Q i SPCIIGREHPOCISINRS- Q - A
wherein R5 is H CH3 or CH2CH3 and is a group Rs R~ RO Rr Rs wherein one
of R3, R, R5, Rs and R is phenyl substituted by OH and the others are H.
6. A conpound according to any one of clains 1 to 5 wherein @ is -CH2-,
-(CH2)2-, -(CH2)3-, (C(CH3)2)-. (CH2)4- or -(CH(CH2OH))-. 7. A conpound
accor di nghegnediipekeehm Ringien buffen SignmadK0507 Beomtaindrpd uitiindomsthtialy to cl ai m

| whereinJ0' i ' wher.gi .n one of 4, nd,RG,is.OH and the
others ar 1q_q_1a1°7ﬁ§5){ t%@ﬁ%ﬁ%ﬁ%ﬁ@ﬁ%ﬁﬂj“?ﬁ%@?ﬁﬁi lﬁl’r@ﬂéﬁ?ﬂ"@'%@"’i‘?s Rs fP
wherein ' ) r 10 conmpound
accor di ngn?osyz)i’ny‘ gﬁgﬁéfﬁ?m@% g Vg;tﬁ\/\/?g% e?%’géocibé' EB%E@EW&*@ Eluﬁ\yl gﬁd R2
i s Cl- 4 IafiRlfension of A ¢ disouratiatations aisngloweddpaauiliboatatier 2furtRr 30s” H or CHB

o s 5, S uisd o SER AR ARG ER R B IRE B B A 1, 13 T0°
A conpouridteavater dhrgges mnytermsien drec redomidd t andl Invhiesrel nviahetdraeed , - C(=0) Q
group s isometric transducers coupled to a data-coliection system (custom-designed at
Pfizer). Following the iensioning equilibration, the tissues are subjected to
electrical field stimulation (EFS) using the following parameters : 10 s trains
10 every 2 minutes, 0.1 ms pulse width, 10 Hz and just-maximal voltage (25 Volts)
continuously throughout the length of the experiment. EFS of post-ganglionic
cholinergic nerves in the trachea results in monophasic contractions of the
smooth muscle and twitch height is recorded. The organ baths are constantly
perfused with the above-described Krebs Ringer buffer by means of a
15 peristaltic pump system (pump flow rate 7.5 mi / minute) throughout the
experiment, with the exception of when a beta-2 agonist according to the
present invention is added, the pump is then stopped for the time of the
cumulative dosing to the bath and started again after maximal response is
reached for the wash-out period.

20 Experimental protocol for assessment of potency and efficacy

Following equilibration to EFS, the peristaitic pump is stopped and the
preparations ‘primed’ with a single dose of 300 nM isoprenaline (Sigma 15627}
fo 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.
25 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%9 to 1%3%° M. At the end of the isoprenaline
curve the preparations are washed again for 40 minutes before comimencing a
30 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



in the mate position. 121 15. A conmpound according to claim1 selected from
the group consulting of 2-(3-[2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(nethylsu

| fonyl )am i no] phenyl }am i no} - 2- propyl ) - N-4- hydr oxy- 3- m et hoxyben

zyl)acetam d e; N-{(4'-H ydroxyb iphenyl-4-yl )nmethyl]-2-(3-(2-[((2R)-2-hyd

roxy- 2-( I - 3- :
[ (et hyl &&%@nﬁ%@ég’m no} phenyl } et hyl ;i'im no} - 2- met hyl pr 86¥BIIAEWI8S acet am i de;
N- (4- Chl or o- 2- hydr oxybenzyl ) - 2- (3-{ {((2R) 2- hydr oxy- 2-{ 4- hydr oxy- 3-

[ (et hyl sul f onyl ) am no} phenyl } et hyl ) am no} - 2- et hyl pr opyl ) phenyl ) acet am de;
N (4- Hydr oxy-3, 5-dinet hyI benzyl) - 2(3 {((2R) 2- hydr oxy- 2- [ 4- hydr oxy- 3-

[ (et hyl sul phonyl %Jam no] pheny I&)et hyl ) am no] - 2- net hyl pr opyl iphen

yl ) acet afiogalisesl B Lxpresemg) NbbHoR a5 9. Hﬁr?@mﬁgem%ée Jopimat MPkiies onyl ) am

i no] phe”%aﬁeﬂy F%/acep%lnaﬁne MR BUhRY PYThBNeRy) lvdid (8 M52 Ygbnist

- napht hyl’) met hy
2-( 3- {2 [dec@minge td-ine grgsaH (idventidnobefer3- fo( thet bym&ntrfanny)@frmmubplmw ] et hy) am

INE]F]( a' ) Hm@qugﬁ{pog%ghﬁe &a&gn@'\g_plgn(aﬁ{e%&r eta %6:'%6&2'[2?] ggr.):nqs?t%hg/ ng om | de:
et hy] -2- (e {pﬁeée(n(t 3ﬁi)erﬁroh>’%0th¥n ?exbﬂeé%)édr@éﬂ)‘elﬁhve[ Q)B”@ %Mb |§Hblfe%m‘\e )ami n

o] phen yl}lethyl )am no]-2-nethy acefamid
N-[(3 - OQQBVM@F%HO-(ECW pﬂ#@rmgorzstoﬁ §0 iiC(PZﬁ)aimBBLydr oxy- 2 (4- hydr oxy- 3-
[ (et hyl suf onyl ) am no) phenyl ) et hyl ) am no] - 2- net hyl ) propyl } phenyl ) ) acet am de;

2- (3-1 2- [ §d dinafiod BELARY> dietiftndly finRitdiat olch

et hyt sul
met hyl pr cBgth-}2phgoyibl) -antifiBr Of-tbsid conppbedsy lig d)nﬁanbdl ywimg \thé apretaonl de; N (3,

5-Di chl d b -N- et hyl - 3-(2- R -2-{4-hvyd 3-
ety GRS PP Bt CANSELAHG e e 20 e S ST Jocnt mon e
2- (3- §8- [thé ARt hosiien: 2nd ArépEasns Ard bREIeubEW @By k) amimakPeeny! ) et hyl)

am noj - 2-

met hyl pr d{fﬂ/ﬂn)nw@')ymm 380 o8- 10) dd 8%51 {a nelphlive/p) aﬁtagyn']st Iwhtdl raduiedn am i de;

st oy | 6 e\ Bbate madl e Btod -4 RahGartSHR o g fﬁ%’fm(ﬂ Gottmm do

N- ( 2- Hydrdpeg- rﬁsﬂdri}sB)culv@ydroxy 2-[(2-(3-12-(6-hydroxy- 3, 4-di hydroi soqui nolin
H) -yl )-2- oxoet hyl ] phenyl)-1, 1-di net hyl et hyl ) am
hyl ) phenyl ) met hanesul f onam de

-2(1

i nol et

2-(3-{2-[ ((2RAcZONjRY Bxgngthenalfsraativey e pgaRishyetsncy for the B2 receptor

| fonyl)a

et nyl'Br G RETR A Phe28he 180 ma aino i fterainsc by the measure of
the concentration of compound according fo the present mvention required to

produce half maximat effect (ECsq) for the B2 receptor.

Compound Preparation
10 mM/100% DMSO (dimethylsulfoxide) stock of compound is dilufed to
20 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.

Ceall Culture

25 CHO (Chinese Hamster Ovary) cells recombinanily expressing the human p2
adrenergic receptor (from Kobilka et ai.,, PNAS 84: 46-50, 1987 and Bouvier et
al., Mol Pharmacol 33: 133-139 1988 CHOP2) were grown in Dulbeccos MEM/
NUT MIX F12 (Gibco, 21331-020) supplemented with 10 % foetal bovine serum
(Sigma, F4135, Lot 90K8404 Exp 09/04), 2 mM glutamine (Sigma, G7513),



2-(3-(2(((2R) - 2- Hydr oxy- 2- (4- hydr oxy- 3-[ (et hyl sul f onyl ) am no] phenyl ) et hyl )a
m no]-2- neth ylpro pyl}p he nyl)-N[2-(4-hydroxyp henyl)eth yl]acetami de;
N- ( 2- Chl or 0- 4- hydr oxybenzyl ) -2-(3-(2-[ ((2R) - 2- hydr oxy- 2- ( 4- hydr oxy- 3-

[ (et hyI sul f onyl ) am no] pheny} et hyl ) am no] - 2- net hyl propyl ) phenyl)acet am de

N- (3, hyd roxybenzyl)-2-(3-(2- 2R) - 2- hyd roxy-2-{4- hyd
ro§<y o RbspdsBind~ Y xybenzyl)-2-(3-(2-1((2R) IyCTf[BZ{;EISI(}OO{}éﬁ Y

[ (et hyI sul f anyl ) am no] pheny} et hyl ):ﬂﬁ noj - 2- met hyl propyl ) phenyl ) acet am de;
N- (2, 3-Di chl or 0- 4- hydroxybenzyl ) -2- (3-{2-[ ((2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-
[ (et hyl suf f onyl ) am no] phenyl }et hyl )am noj - 2- met hyl pr opyl } phenyl ) acet am de ;

122 2-(3- 2R) - 2- Hydr ox 4- hydroxy-3-[ (net hyl sul fonyl )am
i noJ pheﬁ p&@g&m( ) l_b(/%gmay G70 4) a¥1d 10 ;{g/ml éuromygm (SlgmayP%SBS?))

rzre'z gyl( 2r %éwggékaﬁr oxéﬁg%ghﬁg% XWP%E% 1‘ g(r:\;[ ?;nmdiené)] phenyl

) et hyl ) am no}-2- nefhyl propyl } phenyl)-N-f 3- hydroxy- 5-(trif uoronethyl
) benzyl ) dsstaMaiecd N- ( 2- Chl oro 4- h ydr oxybenzyl )-N-eth

7o} pheng DIy R SaehEPSS SR TP HgP GRS BIaoAILe- FRSBIRE o
r?ngt %FéﬂF&W?g% no]ww{eﬁ{? I?et kﬁj; sgﬁ%ﬁg &?Yo}%taﬁﬂ m%@%%%%r?ﬂ ?e N- net hyl ac

et am de; as max conirols. This was diluted 1: 2 by the addltlon of 25 ul / well PBS. Cells

oty St PR OGRS RO inenba R Tt SHETATAY N

et hyl acefa@zﬂlréﬁus %ﬁznsm:awmwf@e ENZSMPOMB) to ive 1x10° cells / m!
) met hyl ] (((2R) - 2- hydr oxy- 2-{ 4- hydr OI}/ met hyl sul f on t)am

i noj phenﬁ*ﬂébﬁé! p&ﬁiﬁ%‘)\dﬁ Wﬁ;‘ﬁHW MitHeth der 1 hour. Cells

(et 1 TPt W o e Wﬁﬂ?ﬁnﬁ kst s e oy

N; (4- Ir-lly(cjirSi\XE’EJ(%Bﬁecmtalmlgfﬂ/HEi lplOiemzryI PLRAKIB: (NENL(NEX-130) and plates were
R) - 2- hydr,

et hyl sul F%afﬁirgha/ gﬁéP?'@H{ﬁf?hﬁﬁHBﬁ‘ef? HB':’WyITﬁ‘PcﬂWP')"HngEﬁ'f% am i de;

N- (2- Hy diRy {
R) - 1- hydr ox%j'“‘gm[fhje Flgshglae® was quantfied ysing 2 Topcount ST Bagkard: vy - 2.
oxoet hyl Jnoheal/cqurting- efﬂuend:wioeﬂhwnmenﬂms]eenelspbqlméaw Yyasekpmesad asmam de;
N (2-
R 1 1 arbigeriefaiine activby prd fiyed 4o PUEPAGRRIPSIMAIL T n- 2(1 - y1)- 2-
oxoet hyl ) phenyl )-1,1-d i et hyl et hyl ) am no] et hyl ) phenyl ) net hanesul f onam de;
2- (13- (2- [if GaR)thds yebnofouna- thét M}ﬁﬂmmoanﬂé reEtibprhalal (I9radepainged phenyl } et hyl)
am no] - 2- net hyl propyl %phenyl ? R( 1 R)-2-hydroxy-|-phenyl et hyl } acet am de;
present” invention that are illustrated in ‘examples 1 fo 38 above show a p2
cAMP ECsg between 0.02 nM and 3.03 nM. The following table illusirate the

activity of the compounds of the invention:

20
Example ECsp (nM)
1 0.03
2 0.24
3 0.02
6 0.16
7 0.26
9 0.45
13 0.08
15 (.09
20 0.29




2-(3-{2-[((2R) - 2- Hydr oxy-2-{4- hydroxy-3-[(methylsu Ifo nyl) amin o] p h
enyl }ethyl )am no]-2- nethyl propyl } phenyl)-N(1

S) - 2- hydr oxy- 1- phenyl et hyl } acet am de; 1 [ (3' - Hydr oxybi phenyl - 4-yl

) met hyI]-2-(3-{2-[((2R)-2-hydroxy-2-{i- ydr oxy-3- [ (nethyl sul fonyl)am

i no] phenydlghdy! ) am no] - 2- met hyl propyl } phenyl ) acet am de;

N-[ (2' - Hydr oxybi phenyl -4-yl)nmet hyl ] -2-(3-{2-[ ((2R) - 2- hydr oxy- 2-{4- hyd

roxy-3- 1. A compound of general formula (1):
[ (et hyl sul f onyl ) am no] phenyl ) et hyl') am no] - 2- et hyl pr opyl } phenyl ) acet am de;
N-[ (4' - Hydr oxybi phenyl - 4- yI)rre'};hyI.L 3-{2-[((2R- 2- hydr oxy- 2-{4- hyd roxy- 3-
{(met hyl sul f onyl ) am i no] phenyl }et hyl )amn'io}- 2-1ret Ryl propyl ) benzam i de;
3-{2-[((2R) - 2- Hydr oxy- 2-{ 4- %X fonyl ) am no} phenyl } et hyl ) am
nol - 2- net hyl propyl }-N-[ 2- ( 'hy ety | propyl ] benzani de;
N-{(4' - Hydr oxyb i phenyl - 3- yF¥mét hykd - 3- { 2- {(( ) - 2- hydr oxy- 2- { 4- hydr oxy- 3-
[ (et hyl sul fonyl )am i nal phenyl } et hyl ) am no] - 2- et hyl propyl } benzam i de;
N-[ 2- (4- Ry =0)Q' group is in the meta or para position, R and R? are independent|

Hjmé p p é p y

i met hyl pfs@laytba ﬁb 22l RiRD; Lol Waho @t s SRR Ym3-
[ (et hyl sul fonyl ) am no] phenyl } et hy|) am i nc] - 2gmet hyl propyl }benzam de;

N-[ 2- (4- Hydr oxy- 2, 3-d |methyI5 esm yi)ethyl]13-{&r2-[ ((2R) - 2-hyd
{ propyl } benzam de; and, 123

roxy- 2-{ 4- hydr oxy- 3- )

(et hyl sul f onyl ) ani no} pheny (&t

3-{2-[((2R) - 2- Hydr oxy- 2- { 4- oxXy®r8- [ (et hyI @l fonyl ) am no] phenyl } et hyI ) am
no |-2- ek RYgrduh oMk r- N wierdidp Ry1dsr x> iSa @Jchmkgé}%raﬂ.ar@tmédbhh@@mﬁﬂ ée or a
phar maceuybery dryupr REe plaial, €, akalahd Alis SRy aptendiReliwtiuted With OH, C:-C;

N-[ (4" - Hyghtloatyybopibeatly bubdtityle) mih Byl ¢r-argup- { 2- [ (( 2R) - 2- hydr oxy- 2- { 4- hydr oxy- 3-
[ (et hyl sul f onyl ) am no] phenyl } et hyl ) am no]R 2- net hyl propyl } phenyl ) acet am de,
or a pharnmaceutically acceptable salt or "solyate thereof. 17.

N-[ (4' - Hydr oxybi phenyl - 3-yl ) ne . (3 2R) - 2- hydr oxy- 2- { 4- hydr oxy- 3-
[ (et hyl sul f onyl ) am no] pheny ®Ri nd]j - t hyl propyl} phenyl)acetam de
or a pharmaceutically acceptabfe t or ol ¥gte thereof. 18.

2.(3-{2- 2R) - 2 roxy-2-{4-hydroXy rrethlsulfonl
i nf)] p%en[ ( 9 9 y a{re thegame or dn‘feren and arg selected fromlzl C4-C; alkyl, OR®,

met hyl pr o8y b¥t 3* Y. J%Mm de, or a

phar Moy %% alkyl and the

N((3 - wﬁ% pt %w U029 hydr oxy- 3-
i g.%anﬁeﬂ% it arét m]yd%xmhwl or opyl ) phenyl ) acet ani de,

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

2. A compound according to claim 1 wherein Q' is a group -NR®-Q*A, wherein R®is H, CH;
or CH,CH3 and and A is naphtyl substituted by one hydroxy.

3. A compound according to claim 1 wherein Q' is a group *-NR%-Q%A, wherein R* is H,
CHs; or CH,CH3 and A is a group
R R*

Re

R? R8

wherein one of R?, R*, R?, R® and R" is OH and the others are the same or different and are
selected from H, C4-C, alkyl, OR®, SR, halo, CF3, OCF,, SO,NRR", CONR’R", NR°R",
NHCOR™ provided 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 C,-C4 alkyl.



pharmaceutical ly acceptable salt or solvate thereof. 20.

N- (3, 5-Di chl oro- 2- hydr oxybenzyl ) - N-et hyl -2- (3-{2-[ ((2R) - 2- hydr oxy- 2- {4- hydro
Xy- 3-

[ (et hyl sul f onyl ) ami no] phenyl ) et hyl ) anino] - 2- met hy! pr opyl } pheny! ) acet ani de,
or a phagmacentbfguhy aR6RPRLADAIR BatleteiPb i8QlgMab e NHIGL LR ¢ A B gréd

phar maceuti cal conposition including a conpound of the fornul& (f) as
described in any one of claims 1 ta&20
salt or solvate thereof, together wt
exci pients and/or additives. 22, sof the formula (1) as described
in any one of clains 1 to 20 or a¥*p ceutically acceptable salt, solvate
or conposition thereof, for use as a/med\ canent. 23. A conpound of the
formula (1) as described in any one Rjf cl®ins 1 to 20 or a pharmaceutical ly
acceptabl e salt, solvate or conposition thereof, for use in the treatnent of
di seases, whiirgjo prreef & RARY RE endiR’tis @Hsini thewthietstare the sping or difesgritend are i nvol ved.
24. A conjitagted fiem . 98, e RFHECH4 SCHS haleselrs BEbs. piovided/atdanst Df Rt e 1 to 20
or a phatWadetiti cally acceptable salt, solvate or composition thereof, for

use in the treatnment of diseases, disorders, and conditions selecfed from
the gr oupi%?_pé‘ﬁ ngT dqiaimg?crc%rdmggct ﬂﬂ@ 10%‘3\5% g‘?/@lgmw p‘é‘% (rc-}? Aot aace)'? ek

pat hogenesi s ih par?l Sl1'Br asthma that is a menber selected fromthe group
consi sting of atopic asthma, non-atdic B5thm, allergic asthma, atopic
bronchi al | gE-nedi ated ast hma, bronc ' 2l asthma, essential asthma, true
asthma, intrinsic asthm caused by ~@u ol ogi ¢ di sturbances, extrinsic
ast hma caused by environnmental factofsS\ essential asthma of unknown or

i napparent cause, non-atopic asthma,rrbrofithitic asthnma, enphysematous

ast hma, | se- | - ' d air induced
ast hma, g‘ﬁ%ﬂ%ﬁ?&oﬁa L#;??h%;awﬁﬁ?&ﬁ%dyg%ggt&thmgggﬁg E{&gﬁfﬁgh al, fungal,
protozoalg or Xiddadound %c@ﬁ?rﬁ%any%@bﬁéléiﬁéghﬁs ARdrbRey isl.06)- RN, aehbrR,
wheezy i NoacH,) 3V, RTeR -@RECHOPHC I chronic or acute

+ a pharnaceutically acceptable
cust omary pharnmaceutical ly i nnocuous

hiolytis,
bronchoconstriction, chronic bronchitis, small airways obstruction, and
enphysena;. obstemgiuhd/ gccomding id tlsumeaitergn @ is vetps di seases of what ever type,
etiology, or pathogenesis, in particular an obstructive or inflamrmatory

ai rways d¥.seastcerirzund gccarding ibezimsledteetined’ i5r om t he group consi sting of
chroni c eosinophilic pneunonia, chronic adstructive pul nonary di sease
(COPD), COPD that includes chronic bronchjtis, pul nonary enphysena or
dyspnea associ ated or not associ atg =w COPD, COPD that is characterized
by irreversible, progressive airways oObJtrw®ttion, adult respiratory

di stress syndrome (ARDS), exacerbation offairways hyper-reactivity
wherein one of R3, Ry, Rs and R is OH and the others are H.

9. A compound according to claim 1 wherein Q' is
(-] R

. R2
R®

wherein one of Ry, Ry, Rg and Rg is OH and the others are H,

10. A compound according to any one of claims 1 to 9 wherein R* is H or C4-C, alkyl and R*
is C4~C, alkyl,

11. A compound according to claim 10 wherein R'is H or CH; and R? is CH;.

12. A compound according i claim 11 wherein n is 1.

13 The (R,R)-sterecisomer of a compound according to any one of claims 1 1o 12.

14, A compound according to any one of claim 1 to 13 wherein the (CH,),-C(=0)Q" group is
in the mate position.



124 consequent to other drug therapy and airways di sease that is associ ated
with pul monary hypertension, bronchitis of whatever type, etiology, or
pat hogenesis, in particular bronchiti 3,1 hat is a nenber selected fromthe
group consisting of acute bronchitis, "acute |aryngotracheal bronchitis,
ar achi di ¢j5. br O0Ehidolifu aceabiRg ki A<BREBA kb ropehitis, dry
bronchitis, inf ectﬁioousa ast h?mt i émbrsgncﬁ?t i@fhecdé@ggﬂiﬁu% E}{t:)ronchi tis,
st aphy! 0cR@GYS2RH-2 3 BRI -LEOM Ry st ' [ b uis, acute
| ung i nj q;ﬁgxff@@%%bg%gge%ﬁngﬁ%@@93?@{%@& 0!@?@&%@3‘ 10} g;’ %gg{]ﬂtggenesi s, in
particul ar bronchiectasi's that is a nenber selected fromthe group _
consi Sti g @fyethi -4 DABRNL LB A5 293604 A AARLOAC ectasis,  Tusiform
br onchi e({En@e‘ilhy‘ﬁsulf&@@énhih@?béng{e@ﬂ%}hiﬁé}tZarﬁétﬁyiprGMiﬁ henylticeRmideect asi s, dry
bronchi ectasi's and follicul ar bronchiectasi’s. 2%. The use of a conpound of
the for mu.a.Cidro2shyd82mehRB3-B1o-82%)-ORGrly-LladlyiBxylat 0 20 or of a
phar nmaceytmdmisuNorgtarRRd)aittn® sidldminS - Mah forBfy) pdRELLngR; t hereof , for the
manuf acture of a drug having a (32 agonist activity. 26. The use of a
conpound @f4-ifieoxl, Qrsaihah fidenzA 2 (S aeH o bpfhoky2- By dRRE30f claims 1 to 20 or of
a phar rraq@namy@aipanyny@@ﬁiﬁ@]b@nylpat@qéminolszqh&ay;@ow)pmmauamid@n t hereof, for the
manuf acture of a drug for the treatment of diseases, disorders, and
condi t i onsaselert-2ydban-ulgdgksLmes IS aB e kRRdphéhyehamindfle- 27. A process
for the prapairédy)eiengi-NA2e9amRHNEpBihmsithasstiniie;accordi ng to any one of
clainms 1 to 20, said process conprising the follow ng steps: (a) coupling an
aci d of fornp@r)2)Hyafakl-6 2-hydRxy-BhetnySDirdiPbinsipheny Ry Sningfer el n R, R2 and
n are as mahyigiashipienglaj@Ehidroxm2tiapipy arginyBadefanfiger mul a NRB-Qx-A (3), R2 R
Rr
N-[(4'-Hydroxybiphenyl-3-yl)methy]-2-(3-{2-[((2R)-2-hydroxy-2-(4-hydroxy-3-
[{methylsulfonyl)aminolphenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamids;

N-[(3"-Hydroxybiphenyl-3-yl)methyl-2-(3-{2-[{{(2R}-2-hydroxy-2-{4-hydroxy-3-
[(methylsufonyl}amino)phenylethyl)amino}-2-methyl)propyl}phenylNacetamide;

2-(3-{2-{((2R}-2-Hydroxy-2-{4-hydroxy-3-[(methytsuifonyllaminolphenyl}ethyl}amino]-2-
methylpropyliphenyl)-N-{2-(4-hydroxyphenyl}-2-methylpropyllacetamide;

N-(3,5-Dichloro-2-hydroxybenzyl}-N-ethyl-2-(3-(2-[((2R)-2-hydroxy-2-{4-hydraxy-3-
{{methylsuffonyl}aminojphenyl)ethyl}amino]-2-methylpropyl}phenyljacetamide;

2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsuffonyl Jamino]pheny)ethyl)aminal-2-
methyipropyl}phenyl)}-N-[(8-hydroxy-1-naphthyl)methyi]-N-methylacetamide;

N-[(2'-Hydroxybiphenyl-3-vi)methyl]-2-(3-{2-[({(2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl)ethyl)amino]-2-methylpropyl}phenyljacetamide;

N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[{2-(3-12-(6-hydroxy-3,4-dihydroisoquinolin-2(1H}-yl)-2-
oxoethyllphenyl)-1,1-dimethylethyl)aminolethyl)phenylimethanesulfonamide;

2-(3-{2-[((2R)-2-Hydroxy-2-{4-hydroxy-3-[{methylsulfonyl)amino]phenyl)ethyl)aminc]-2-
methylpropylphenyl)-N-[4-{4-hydroxyphenyibutylJacetamide,;

2-(3-(2[{{2R)-2-Hydroxy-2-(4-hydroxy-3-[(methylsulfonyl)amino]phenyl)ethyl}amino]-2-
methylpropyl}phenyl)-N-[2-(4-hydroxyphenyl}ethyllacetamide;

N-(2-Chloro-4-hydroxybenzyl)-2-(3-(2-[((2R)-2-hydroxy-2-(4-hydroxy-3-
[{methylsulfonyl)aminolpheny}ethylJaminol-2-methylpropyljphenylacetamide

N-(3,5-Dichloro-4-hydroxybenzyl)-2-(3-(2-[((2R)-2-hydraxy-2-(4-hydroxy-3-
[(methylsulfanylYamino]phenylethyl}amino]-2-methylpropyl}phenyl)acetamide;

N-{2,3-Dichloro-4-hydroxybenzyi)-2~(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisuffonylyamino]phenyl}ethyl)amino]-2-methylpropyl}phenylyacetamide ;



AA R~ H\/ X/ R R (37. or Re (M). wherein R to R6, RI, Z and A are
as defined in claiml, (b) isolating said conpound of fornmula (1). 28. A
process for the preparation of a conpgypd of formula (1) according to claim
| wherein R and R2 are nethyl and n'is | said process conprising the

f ol | owi nep-gte e 23HydkoR)-2 (£RRHXDS- ORI D o1SHRR Mt Ansidd 20! - X+ F{O ~ ~
NN9O, Me (ﬂdthylprwﬁw?r%n%)wqﬁt(ﬁy?gy- ﬁﬁﬁﬁrﬂé’tﬂyl}g&tﬁﬁdi al %&,@% Orglani c anmine base
or other nmetal salt, with a suitable amne of formula NHRe-@-A (3), RS R3
R IRS  12.@M((#R8-2lHHp&o gﬁhm B-[(Refrdisdifoh)abii@ 1 RESPERGRN-2. conventi onal
coupl i ng ragrroglptenasNI3-0 &iiylmgh&dr@ﬁ&gm%ﬁér%wcﬁa%ﬁi@t hgfacar bodi i i de

hydr ochl ori de or dicycl ohexyl carbodil mde in a suitable solvent such as

pyri di ne angi-oméiovlHyarormbeha0-nasei-di et i RRLRfRRy 294 Bpdrbgal |y in the presence
of an or gamitiisaRsE)ameb]gRenyIRGGH dmiNG-2iRetIdieriphénypidetimdes ai d conmpound of
formula (1). (b) islolating said conpound of fornula (1). 29. A process
accor di Ngv{2cKbraidmydiBxynarsys-258i 2 (canpauickytfodrerla (21) is obtained by
hydr ogengnetiyisafionstjaringshsad)etiy) dmifidTie raeth it opyibngPNmiethidd8GInMe, (22) wherein
Xis H Na, Li or Kand an potentially an organic am ne or other netal

salts, | NV{HEuorpEagEo0Geil)a-(S{E-[((@R)-Bhwvdxyaql-hgdiely-Aas net hanol, | PA, THE and
wat er and(mathytisagonghesiss)aiendfetigilamino]-2-methyipropyliphenyl)-N-methylacetamide;

N-[{2'-Hydroxybipheny!-2-ylymethyl]-2-(3-{2-(({2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyt)amino]phenyl}ethyt}amino)-2-methylpropyl}phenyl)acetamide;

N-[(3"-Hydroxybiphenyl-2-ylmethyl}-2-(3-{2-[({2R)-2-hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl}amino]phenyl)ethyl)amino]-2-methylpropyl}phenyl)acetamide;

N-{4-Hydroxy-2,8-dimethylbenzyl)-2-(3-{2-[({2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)amino]-2-methylpropyl}phenyl)acetamide;

N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[{2-{3-[2-{7-hydroxy-3,4-dihydroisoquinolin-2( 1H)-yi)-2-
oxoethyl]phenyl}-1,1-dimethylethyl)aminojethyl}phenylimethanesulfonamide;

N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[(2-{3-[2-(5-hydroxy-3,4-dihydroisoguinolin-2{ 1H)yl}-2-
oxoethyl)phenyl}-1,1-dimethylethyl)aminolethyl)phenyiimethanesuifonamide;

2-(3-{2-[({2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyl}amino]phenyl}ethyl)amino]-2-
methylpropyliphenyl}-N-[{1R)-2-hydroxy-1-phenylethyl]acetamide;

2-(3-{2-{((2R}-2—Hydroxy—2~{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyl)amino]-.?-
methylpropylphenyl)-N-{18)-2-hydroxy- 1-phenylethyllacetamids;

N-[{3"-Hydroxybiphenyi-4-yl)methyl]-2-(3-{2-[{(2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyi}ethyljaminol-2-methylpropyl}phenyl)acetamide;

N-[(2'-Hydroxybiphenyl-4-ylymethyl]-2-(3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyllethyl)amino]-2-methylpropyliphenyljacetamide;

N-[(4"-Hydroxybiphenyl-4-yl)methyl]-3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methyisulfonyl)amino]phenyljethylyamino]-2-methylpropyi}benzamide;

3-{2-{{{2R)-2-Hydroxy-2-{4-hydroxy-3-[(methylsulfonyt}amino]phenyl}ethyl)amino]-2-
methylpropyl}-N-[2-(4-hydroxyphenyl)-2-methylpropyilbenzamide;

N-{{4'-Hydroxybiphenyl-3-yl)methwi]-3-{2-{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl)aminol-2-methylpropyl}benzamide;

N-[2-(4-Hydroxy-2,5-dimethyiphenyl)ethyi]-3-(2-[{{2R)-2-hydroxy-2-{4-hydroxy-3-
[{methylsulfonyl)amino]phenyl}ethyl}amino}-2-methylpropyl}benzamide;

N-[2-(4-Hydroxy-2,3-dimethylphenyl)ethyl]-3-{2-[((2R)-2-hydroxy-2-{4-hydroxy-3-
{methylsuffonyl)amino]phenyl)ethyl)amino}-2-methylpropyl}benzamide; and,



sui tabl e catal yst such as pal |l adi um hydroxi de on carbon or pall adi um on
carbon, 30. A process according to claim?29 where said conpound of formula
(22) is obtained by by reacting a co und of formula (23) JCY ~' -~ +-M
NNW (13) with MOH wherein Mis selected fromNa, Kor Li, optionally in

the presenoeg (aH)-28-yaikbx- 2l -BydPOd 4§ MethyRHRdhyBSnii R Rh it harhiRe 1.1 r ahydrof uran or
di oxane. ndsthylpfopi- mn@e&wsdﬁa@nanenm tﬁy:me%m‘ﬁ% g%ﬂrgﬁabgnf}em@%%mef
formul a (sBBbrgo&atglmeaédﬂed deprot ecting a conmpound of fornula (24)

(24) using a deprotecting agent such as tetrabutyl ammoni um fluoride, HF, or
triethylamne trihydrofluoride in the presence of a suitable solvent such
as propi dei t riN-pa-H3@oxyBiphérat & §iim AR GHDH(2RY 2 Bdroker-iHyd®Ry-gl conpound of
fornmul a (@&}hylsslfonijaaiimjdheiny}ethgifriinalg-methygpoopyiphedyatetaaidadra | W with a
conpound pbérmaceuticdl g aCEBENE salByr solvat®therdof. HH, CM  p$' O in the presence of a
sui tabl e sol vent such as propionitrile, THF, toluene, ethyl acetate,

acet oni t rif1 e, “bﬁ("()'b* VPHJF‘P"éf" -Hiresiale: (SRA 2RDRBESoR{4dpyeiosnad |y in t he

[(Gretiy aylletoy lpEapy BhapyvRSEBMIdSSY Assi um hydr ogen
presence ydr og
car bonat é’%ﬁﬁﬁ?‘ﬂc lygg&;ggta@p S?IP?réPlﬁﬁf?wrg at a tenperature between 50C and

150C for %2 tci 33 v |ra}a_ i me%f &o any one
gf Lflpg;(y;g %& eulg E{gqﬁ% Séi\g%ltg gg@%@gg ac:f:;il %r\gg% 3r{:g1 pliﬁg}’el n ( FLAP)

ant agoni st s, triene ant agon| sts (LTRAs) including antagonists of

LTB4, LTG4, LW?, -HeBxylibényi-3-{ihethi | @R-E R PORbAL2-AHB@RABSt S | ncl udi ng HL
and H3 anrRgeBLIRkhH )aminolphenyl)ethyl)amino]-2-methylpropyl}phenyl)acetamide, or a
pharmaceutically acceptable salt or solvate thereof.

20. N-(3,5-Dichloro-2-hydroxybenzyl}-N-ethyl-2-(3-{2-[{{2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl}ethyl}amino]-2-methylpropyl}phenyl)acetamide, or a
pharmaceutically acceptable salt or solvate thereof.

21, A pharmaceutical compasition including a compound of the formuila {1} as described in
any one of claims 1 to 20 or a pharmaceutically acceptable salt or solvaie thereof, together with
customary pharmaceutically innocuous excipients and/or additives.

22, A compound of the formuia {1) as described in any one of claims 110 20 or a
pharmaceutically acceptable salt, solvate or compasition thereof, for use as a medicament.

23. A compound of the formula {1) as described in any one of claims 1to 20 or a
pharmaceutically acceptable salt, solvate or composition thereof, for use in the treatment of
diseases, disorders, and conditions in which the B2 receptor is involved.

24, A compound of the formula {1) as described in any one of claims 1to 20 or a
pharmaceutically acceptable salf, solvate or composition thereof, for use in the treatment of
diseases, disorders, and conditions selected from the group consisting of :

+ asthma of whatever type, eticlogy, or pathogenesis, in particular asthma that is a member
selected from the group consisting of atopic asthma, non-atopic asthma, aliergic asthma, atopic
bronchial [gE-mediated asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent cause, non-atopic asthma, bronchitic asthma,
emphysemafous asthma, exercise-induced asthma, allergen induced asthma, cold air induced
asthma, occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and brongchiolytis,

+ chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction, and
emphysema,

« pbstructive 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, adult respiratory distress syndrome (ARDS), exacerbation of airways hyper-reactivity



(d) a,- and a2- adrenoceptor agom st vasoconstrl ctor syrrpat hor ni meti ¢ agents
for decongestant use, (e) nuscarinic M3 receptor antagonists or
anticholinergic agents, (f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5

i nhibitors, (g) Theophylline, (h) Sodiizh cronoglycate, (i) COX inhibitors
bot h non- sel ective and selective COX-1 or COX-2 inhibitors (NSAIDs), 6) Oal
and i nhal ewsgfuaeide etheridugsiherar atd airsaisivisesscDiGR qsdbdtestiititpplinangyni st s of the
corti coi dhype tor) (k) Mnocl onal antibodies active agai nst endogenous
inflammatory entities. 127 (l) Anti-tunor necrosis factor (anti-TNF-a)
agents, (Wfﬁdﬁégf\fdﬁtwtmﬁt@lqgmmr bathegesedin il nadicwigr bypnrhifs tat iagomwimbes, (n)
Ki ni n- B1- S%ﬁ?&d@mf @’B%@naﬁtna 6?9“&%*%0"0““ )ﬁcwtﬁﬁme@tw@@%eég@nwsw i

| nhi bi t or &° ltl ghl onG RstRmat nchnﬂﬁ(’z d
NK3 T ecopRiaTucty ﬁ'*'é%t;gﬁv‘ww*&r)a e Dot VPR ARE e A2a "

recept or %onl sts (t) I'nhibitors of ur oki nase, (u) Conpounds that act on
dopani ne T&UENGIYUYe g, D2 agonl sts, (v) Mdulators of the NFK(3 pat hway,

e.g., KK inhibitaors, (w) nodul ators of cyl okine S|qnallln pat hways such as
p38 MAP Ki tﬁ%.%cé'ec %Ofm'ﬁ‘ %’Wﬂe SiRjeay. I@Fﬂ%ﬁg el“?ﬁ‘ﬁ lS'F’PB'P FFF%S At 2can be

rﬁﬁ%’r 0 e [ n f bronchiectasis,
classed a usi ormg ogchlec asr?é cagl f; b?gsré:%glec sis cys g:ﬁ: in dry bronc iectasis and
follicular bronchiectasis.

25, The use of a compound of the formula {1) as described in any one of claims 1 to 20 or of
a pharmaceutically acceptable salf, solvate or composition thereof, for the manufacture of a drug
having a B2 agonist activity,

26. The use of a compound of the formula (1) as described in any one of claims 1 ic 20 or of
a pharmaceutically acceptable salt, solvate or composition thereof, for the manufacture of a drug
for the freatment of diseases, disorders, and conditions selected from the group as described in
claim 24.

27, A pracess for the preparation of a compound of formula (1) according to any one of
claims 1 to 20, said process comprising the following steps:

(a) coupling an acid of formula {2):

2

NHSO,Me

wherein R, R? and n are as defined in claim 1,

with an amine of formula NR®*-Q*-A (3),

Sf Fax

3% or B < 4 8

wherein R* to R®, R®, Q% and A are as defined in claim 1,

(b) isolating said compound of formula (1).

28. A process for the preparation of a compound of formula (1) according to claim 1 wherein
R and R? are methyl and n is 1 said process comprising the following steps
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(a) reacting a compound of formuia (21)

Foaca e

NHSO,Me @1)

where X is H. K, Na, Li and petentially an organic amine base or other metal salt, with a suitable
amine of formula NHR®-Q2-A (3),

Rt R R
R‘

IZ—-D
-

(GH\:L RE
HN

RS
R 3o R® (a7

in the presence of a conventional coupling agent such as 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride or dicyclohexylcarbediimide in a suitable solvent such as pyridine
dimethylformamide and dimethylacetamide optionally in the presence of an organic base and an
additive in order to obtain said compound of formula (1).

{b) islolating said compound of formula (1).

29, A process according to claim 28 where said compound of formula (21) is obtained by
hydregenation of a compound of formula {22)

NHSOMa 22)

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

30. A process according to claim 29 where said compound of formula (22) is obtained by by
reacting a compound of formula (23)

o

with M-OH wherein M is selected from Na, K or Li, optionally in the presence of a suitable solvent
such as propionitrile, tefrahydrofuran or dioxane.

3. A process according to claim 30 wherein said compound of formula {23) is obtained by
deprotecting a compound of formula (24)
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using a deprotecting agent such as tetrabutylammonium fluoride, HF, or triethylamine
trihydroflucride in the presence of a suitable solvent such as propionitrile.

32. A process according to 31 wherein said compound of formula (24) is obtained by reacting

a compound of formula
KN, v 0—Cy-C Ayt .
mm

with a compound of formula

OTBDOMS

e

HN. o CHy
I/ '2‘0

in the presence of a suitable solvent such as propionitrile, THF, toluene, ethyl acetate,
acetonitrile, propionitrile, dioxane, DMF, DMSQ, and optionally in the presence of a base such as
sodium hydrogen carbonate, potassium hydrogen carbonate, Hunig's base or friethylaming, at &
temperature between 50°C and 150°C for 12 to 36 hours.

33 Combination of a compound according to any one of claims 1 to 20 with other therapeutic
agent(s) selected from:

(a) 6-Lipoxygenase (5-L0O) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists,
{b) Leukoiriene antagonists (LTRAs) including antagonists of LTBy, LTC,4, LTD,, and LTE,,
(¢} Histamine receptor antagonists including H1 and H3 antagonists,

(d) w4~ and az-adrenoceptor agonist vasocenstrictor sympathomimetic agents for decongestant
use,

(e) muscarinic M3 receptor antagonists or anticholinergic agents,

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

(g) Theophylline,

{h) Sodium cromoglycate,

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

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

{k) Monoclonal antibodies active against endogenous inflammatory entities.
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{I) Anti-tumor necrosis factor (anti-TNF-a} agents,
(m)Adhesion molecule inhibitors including VLA-4 antagonists,
(n) Kinin-B4- and By-receptor antagonists,

(o) Immunosuppressive agents,

{p) Inhibitors of matrix metalloproteases {(MMPs),

(g) Tachykinin NK;, NK; and NK; receptor antagonists,

{r) Elastase inhibitors,

(s) Adenosine A2a recepfor agonists,

(1) Inhibitors of urokinase,

(u) Compounds that act on dopamine recepiors, e.g. D2 agonists,
(v) Modulators of the NFkP 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 anii-tussive, and

(y) Antibiotics.



