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medi ates useful for preparing such conpounds. 22 March 2006 W 03104216
PCF/ US02/ 36237 Aryl Aniline P2 Adrenergi e Receptor AgoniztdamchB0e6d of the
I nvention 10 The invention is directed to novel 132 adrenergic receptor
agoni sts. The invention is also directed to pharmaceutical conpositions
conpri sing such conmpounds, nethods of using such conpounds to treat

di seases associated with f2 adrenergic receptor activity, and processes and
i ntermedi ateg_Useful for preparing such compounds. 15 Back and of the

I nvéntion 13YO4PLA% gic receptor agonists are recogni zed®AESEHIETL i ve
drugs for the treatnent of-pul nonary di seases such as asthma and chronic
obstructive pul nonary di sease (including chronic bronchitis and

enphysenma). 132 adrenergic,rec or nists._are also , useful for treating
pre termlabor, and are poé@ﬁ?ﬁgﬁ?ﬂﬁéﬁﬂﬁwmﬂwﬁBF“Ppﬁéﬁ?ﬂﬁwneuroIogical 20

di sorders and cardi ac disorders. In spite of the success that has been
.achieved with certain (3adrenergic receptor agonists, current agents
possess “FSS t han desirabl e potency, selectivity, speed of onset, and/or
durationof action. Thus, there is a need for additional 2 :adrenergic
receptor agonists having inproved properties. Preferred agents may
possess, anong ot her properties, inproved duration of action, potency,
~selectivity, and/or 25 onset. Summary of the Invention Disclosed herein
are novel conpounds that possess 02 adrenergi c receptor agonist activity.
Accordingly, this invention provides conpounds of formula (1): 1 22 March
- 2006 WD 03/ 042164 PCT/ US02/ 362375ield ofthe Iventiop Re { R

10 The invention is directed to novel B, adrenergic receptor agonists. The invention

is also directed to pharmaceutical compositions comprising such compounds, methods of

“using such compounds to treat diseases associated with B, adrenergic receptor activity,

“and processes and intermediates useful for preparing such compounds.

15- Background of the Invention

B adrenergic receptor agonists are recognized as effective drugs for the treatment
of pulmonary diseases such as asthma and chronic obstructive pulmonary discase
(including chronic bronchitis and emphysema). Bz adrenergic receptor agonists are also

useful for treating pre-term labor, and are potentially useful for treating neurological

20 disorders and cardiac disorders. In spite of the success that has been achieved with certain
f> adrenergic receptor agonists, current agents possess less than desirable potency,
selecﬁvity, speed of onset, and/or duration of action, Thus, there is a need for additional
ﬂzza_drenergic receptor agonists having improved properties. Preferred agents may
pQﬁ_s.ess, among other properties, improved duration of action, potency, selectivity, and/or

25 ongset.

Summary of the Invention
Disclosed herein are novel compounds that possess B, adrenergic receptor

agonist activity. Accordingly, this invention provides conipounds of formula O




\ “R10 "11 .mR12 wherein: each of R1-Rs is independently selected from
the group consisting of hydrogen, 5 al kyl, al kenyl, al kyz8Marcar2p06
-heteroaryl, cycloal kyl, heterocyclyl, and Re; or R and and R3, R3
and R4, %’P“Piﬁ‘};éﬁ‘id R$ are joined together to forma g}"aﬂBﬁi’a %R%t ed fromthe
group consisting of -C(gd)=C(R)C(=0O) NRd-, -CWRd- CROWM C(=0) NRd-,

- NRAC( =0) C( Rd) =C( Rd) -, ;- NR dC( =0) CRdReP,CRdRd- -NR dC(=0) S-, -SC(=0 NRd-,
-(CRdRd)r, , _S(CR4R) o B” O, 10 -Q(CRJRd)rs-, and
-NHC(Rr)= C(R)-; "Re_i b | kgwey; R7 is hydrogen or

al kyl; R$ is hydroge al eyR7 %4 fjoget er with RO is -CH2- or
-CH2CH2-; R9 is i mdépefideRt |y sel ected gt omX e group consisting of alkyl,
al kenyl, alkynyl, 15rdryl, heteroaryl, cycloal kyl, heterocyclyl, and R or
RO together with R8 i.s -CH2- or -CH2CH2-; R10 is hydrogen or al kyl; each
R', RE2, and R13 is independently selected fgomthe group consisting of
hydr ogen, al kyl, cycl oal kyl, al kenyl, al kynyl”, aryl, heteroaryl,

het erocycl yl wherblg?, halo, 20 -NR R, -C(=OW -CXRR', -0OC(=0O) Rd, -CN,

S Rt e P TR
](c)r Rld5 1 gg@g aﬁ&@l,taﬂ@ﬂﬁ,hqﬁ, he&erdmw,hgclemmmetemfml,@hd Rhey ‘a{r%;ﬁ ap%a;:hgd f 1(:)[1 mla
~fused benzor , C Z0_J1in n, @ ituted w :
2, 3, or 4 Rofﬁ%d&%ﬁﬁgﬁdm@’%olggaf'%grar%\i%h%kc%%tg%tugms {ao whi ch they are
-attﬁchle%nf.@rselb@edﬁiﬁmeg@ypbdneisuiﬂgrtg;cmom“pC(ﬁeyNE&-R6, RO, and R11-R13,

each a

wth onetBR AR, TeEOG R SRRYRIRI R et 1y sl ect ed
from Rb; NR&C(=B)S-RECHINRANICRRE, R-SCRERGA -a]R?Rd)@q,dSm"RgM yl is optionally
10 -O(CRRY)S-, and NHCR)=CR)-;
RS is hydrogen, alkyl, or alkoﬁy;
R’ is hydrogen or alkyl;
R® is hydrogen or alkyl; or R® together with R? is -CH,- or -CH,CHa-;
R’ is independently selected from the group consisting of alkyl, alkenyl, alkynyl,
15 'aryl, heteroaryl, cycloalky!, beterocyclyl, and R% or R’ together with R®is -CHy-or
-CHCHy-,
R is hydrogen or alkyl';

cachR! 1 R' and R¥ is independently selected from the group consisting of
~ hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyi, -NO,, halo,
20 -NR'R®, -C(=O)R’, -COR’, -OC(=O)R", -CN, -C(=0)NR'R’, -NR'C(=O)R",
-OC(=0)NR'R’, -NR'C(=0)OR’, -NR'C(=0)NR'R’, -OR’, -S(0),R’, -NR*-NR-C(=O)R’,
NR-N=CR’R?, NNR'R)R’, and -S(O),NRR";
or R" and R together with the atoms to which they are attached form a fused
benzo ring, which benzo ring can optionally be substituted with 1,2, 3, or 4 R"
25  orR" and R" together with the atoms to-which they are attached form a
heterocyclic ring;
wherein for R*-R®, R®, and R"'-R"?, each alkyl, alkenyl, and alkyny! is optionally
substituted with R", or with one or moré (e.g. 1, 2, 3, or 4) substituents independently

" selected from R for R'R’, R, and R'.R"*each aryl and heteroaryl is optionally
. 5 .




2 22 March 2006 WO 93/042164 PCT/ US02/ 36237 substituted with 1, 2, 3, or 4
. substituents independently selected fromR, and for R R& Marh 2086d R'--R13
each cycl oal kyl and heterocyclic ring is optionally substituted with 1, 2,

3; .or 4wapyepwsents i ndependently sel ected from Rb mmbisisezseach Rd i s

: independently -ON -N®2, halo, -S(OARd, -S(O 20R -S(O)"NRdR 5 NRR,

vQﬁnO)z@mzt&%MuenQ%{eRﬁéﬁ Ry@%&%ﬁgg m@ﬁq{@g'\'

O N OR’ O N
%(?\L@%}aﬂdﬁg e@?hcy@aﬂ@imédx)@wrwhpmgmmabmbwutFﬂw b2 or =N-ON each

IS | @dgp@ﬁﬂ&ﬂﬁgn&]ﬁe héﬁﬁkmel&ltéﬁ R® &2 Ral kynyl ; wherein each al kyl,
aI kenyl 10 and al kyny I's optionally su st'ituted with 1, 2, 3, or 4

substituents Bﬁ‘ch&pemﬂwﬂ@l}ly @R eN@chald, rHM R -SOKOR’, FEOXMRRS, | s

I ndependgpt J8PR 9 n gk (Irpzjlm ar t aryl,

cycl ogl kﬁﬁﬁ d?% Toc c?j(-kd)kvmgtr)g@n&e)écﬁ )?‘/ ,dRaI%I:(n;(/)Fﬁ! %ﬁ\ﬁynyl aryl,

het er oar‘?(—O)NB%JMQVD)MQCW)My&M(—DEO%pﬂRdE{&DDM{ Bibstituted with one
m)reRg ;n(glg (%1‘) 2F 301. 4) 15 substituents independently selected from

Rb; or t od ether With the atons to which they are attached forma
het er ocycl i c each R istiedepergently &moBo.too=NM-GR’ng at ons, wherein the heterocyclic

(1 0 08T onaLlok ekl . o | Pl BRI RRRon

sel ected from oxygen, ogen, i ndependently
hydr é@emnd alkikmyl is optigrially sbstiswteshwigh 1, 2c3.or d abisijthentsindepa@entbytseleded/cl yl ; wherei n
each al keyl naryl het eroaryl, cycl oal kyl and heterocyclyl is optional ly

substituted with 1, 2, 3, or 4 substituents independently selected fromR';
or and Wt owh%ﬂnd/ﬁ uhﬂ@eh@d@fabﬁwdroaﬁmﬁﬂkﬂmlhmmﬂkimhyryhlheterawhc hed forma

h t |1 t
1 of 2 Ny Wi hesiicl iy arcl Dot AT AR Syt B9, BUARAP | PR L Som 21 S
ni.t r ogereyclggdky anhhaiyodyelyl inefgionslgentstipntadatith, on©pr, radrk (e, 1.C, 3, cafkoxy, -S-Cl
Bl Y it BNt W s sl A P SRORTY

( het er oar eteroaryl eal Koxy, roxy, am no,
- NHC, , alw&y¢h, theyN(Cottaghetl iigrinyacheteroQR(lic @ Chavarlgiyom 5 to-7@(ng@9o@s4ahem ,
- A=0) Ohhe nedrdtVbiic riddidiicailyconeatl £} 2 addifmidblGarofR id¥lenadsty POXY.

selected from oxygen, sulfur and nitrogen;
each R’ and R® is independently hydrogen, alkyl, aryl, heteroaryl, cyctoalkyl, or
20  heterocyclyl; wherein each alkyl, aryl, heteroaryl, cycloalkyl and heterocyelyl is
optionally substituted with 1, 2, 3, or 4 substituents independently selected from R'; or R°
-and R*® together with the carbon atom td which they are attached form a ring having from
5 to 7 ring atoms, wherein the ring optionally contains 1 or 2 heteroatoms independently
selected from oxygen, sulfur and nitrogen;
25 each R" is independently halo, C, ,alkyl, C, ,alkoxy, -S-C, ,alkyl, aryl,
(aryD)-C alkyl, (aryl)-C, ;alkoxy, heteroaryl, (heteroaryl)-C, alkyl,
(beteroaryl)-C, ;alkoxy, hydroxy, amino, -NHC, _alkyl, -N(C, alkyl),, -OC(=0)C, 4a]kyl
- “C(=0)C, alkyl, -C(=0)0C, alkyl, -NHC(=0)C, alkyl, -C(=0)NHC, (alkyl, carboxy,
nitro, -CN, or -CF;;
30 R and R* together with the carbon atoms to which they are attached form a phenyl
ring that isbptienally substituted with 1, 2, 3, or 4 R%,
each R™ is independently aryl, heteroaryl, cycloalkyl or heterocyclyl; wherein each
aryl or heteroaryl is optionally substituted with 1, 2, 3, or 4 substitvents selected from the
3




nitro, -CN, or -CF3; 30 R3 and Rk together with the carbon atons to which
they are attached forma phenyl ring that is optionally2ZMbshi2006ed Wi th
-1, 2, 3, or 4 Re'; each Rmis independently aryl, heteroaryl, cycloalkyl or
" heterocyclyl; wherein each aryl or heteroaryl is optionally substituted
wth 1, 2, 3, or 4 substituents selected fromthe 3 22 March 2006 WO

03/ 042164 PCT/ US02/ 36237 group consisting of R, and wherein each

cycl oal kyl and heterocyclyl is optionally substituted with 1, 2, 3, or 4
substituent VSEVUEOEd fromRb; mis 0, 1, or 2; is 0, 1, PSTU23RT 5 ¢ 7,
8, 9, or 10; 5 pis3,4,0r5; gis2,3,0r4; r is 1, 2, or 3; wsO0, 1,2, 3, or4;
or a phar negrenpidoosisting-ofi & ept wikren sxeh tydoaligbandicermyclgticomiondlyner t her eof .

10 The invenii vi de onmpound f formula (11): R12 wherein: 15
R4 is -CHZdﬁﬁ%ﬁﬂ%qagbmgﬁsém%?&g&&%ﬁ%o&gm and R5 taken together are
NHC( =0O) CH=CH ; RiisD, L.orphenyl or heteroaryl, wherein each phenyl is
optionally substi.tute Lth 1, gr, 2 substituents selected from halo, -ORd,
“CN, - N2, -soz&‘?H'-‘c?':él'%)%ﬁzl-g&Qb} RR, and CL. 3alkyl, wherein Cl_3al kyl
is optiofial |y sphss,i4at®d with 1 or 2 substituents selected .20 from

car boxy, hydr Oxﬁ"ﬁi\%ﬂ ajm no, and each Rd and Re is independently hydrogen
or Cl.3al kyl; 2 &Bi n each heteroaryl is optionally substituted with 1
~or 2 C 3al kyl sigasejérdents; and R12 is hydrogen or -COCl.bal kyl; or a

phar maceut i cal | \P/V-.asci%;?bl ' salt or solvate or stereoisonmer thereof. 25
The invention aMsd #&$ a pharmaceutical conposition conprising at

or a pharmaceutically-acceptable salt or sclvate or stereoisomer thereof.

10 The invention also provides compounds of formula (H):
OH
: N Rz
HO PNRE \/@\ N/( I RY
R? H
' ' Uy
wherein:
15 R* is -CH,OH or -NHCHO and R’ is hydrogen; or R* and R® taken together are-
-NHC(=0)CH=CH-;

R is phenyl or heteroaryl, wherein each phenyt is oﬁtionally substituted with 1 or
2 substituents selected from halo, -OR’, -CN, -NO;, -SO;R%, -C(=0)R?, -C(=0)NR‘R®,
and C,.;atkyl, wherein C,_salkyl is optionally substituted with 1 or 2 substituents selected
20  from carboxy, hydroxy, and amino, and each R® and R® is independently hydrogen or
' Cy.3alkyl; and whetein each heteroaryl is optionally substituted with 1 or 2 Cyaalkyl
-substituents; and
R* is bydrogen or -OCr.ealkyl;
ora pharmaceutically-acceptable salt or solvate or stereoisomer thercof,
25 . The invention also provides a pharmaceutical composition comprising a
compound of the invention and a pharmaceuticatly-acceptable carrier.
| Disclosed herein is a method of freating a disease or condition associated
with B, adrenergic receptor activity (e.g. a pulmonary disease, such as asthma or chronic

-obstructive pulmonary disease, pre-term labor, a neurological disorder, a cardiac disorder,




compound of the invention and a pharmaceutically-acceptable carrier.

Di sclosed herein is a nethod of treating a di sease or caozgiMarchre0@ssoci at ed

with 02 adrenergic receptor activity (e.g. a pulnonary di sease, such as

asthma or chronic obstructive pul nonary di sease, "pre-term | abor, a

neur ol ogi cal disorder, a cardiac disorder, 4 22 March 2006 WO 03/ 042164

PCT/ US02136237 or inflammtion) in a mammal, conprising admnistering to

the manmal, a "therapeutically effective amount of a conpound of the

i nvention. AY@®/M2K6€| osed herein is a nethod of treatingrer/osesease or

condition associated wth adrenergic receptor activity (e.g. a pul nonary

di sease, SHﬁilﬁﬂﬁlﬁmQﬁéﬂjﬁ@TBEmﬁﬁr p?isi'i_i Qﬁhfsﬁéﬁhétgﬁhﬂﬂ ajy di sease,

pre-term | abor, a neurol ogi cal |sor§er, a cafdiac disorder, or

i nf | ammat i &eyappuiicallyeffootive amonntof 2 soppundiofi th isvatiphg to the nanmmal, a

t herapeutically eff ' t. Li.cal L4 f the

I nvention. Further Agﬁtglc?}{lgsseggg %@r‘sé?heﬁg?%%rﬁeg‘?ﬁggﬁ ég? &r% ‘?ﬂa@? ?%%Sbga?)d;

adr ener gi c with@e pdremergit reeeptoraétiviigt (< aprinsinagy distasensicht as aghraa dt chabnizner gi ¢

receptor.,with a nodul atory anmount of _.a 10 co nd.of the ipvention. In

Ceparat e antraRL R BTt e ireciaD dingch e FRORBL ¢

E)Iri)/;:essez o{a/ilﬂflamud @dn):ixgdxgdiﬂiiﬁﬂl@fr@ﬁ. sis\%]ﬁtﬁﬂuui@ﬂe. h 'ﬁ@tetﬂim@amﬂat s ,f formulas (III),CI
, an descrj be erein, ich are useful for. preparing conmpounds

G Lo o bty AR ambits o AL O mPar it s S RVoOR ne oot s on

as described hepein for 5 yse in dical ther . he use of a

Comound of -t horTpAesR Feeh i e S as 5 FF dorp Mot Baoidind |

medi canment rokthod conprisinggtinvkdingrafkedioncrgio redéptérovithagswivlatarpainoupt ofla 07

adrenerﬂj C -receg‘%O{/ activity (e.g. a pulnonary di sease, such as asthma or

chronic ofEPRURY P t«l:}e lﬁ'ary di sease, pre-term |l abor, a neurol ogical

di sorder, a -car dnsepaditesandditinct elisodinEntsathrats asv)provided syrahetimpbroceggesDet ai | ed

ESCATLAR RO NI TR TN SRR M T DT R
nmeani ngs, bétkiASWwhich e il Eoripfephsiic@lpounds of the invention.
' The invention also provides a compound of the invention as described herein for
15 use in medical therapy, as well as the use of a compound of the invention in the
manufacture of a formulation or medicament for treating a disease or -condition associated
with B, adrenergic receptor activity (e.g. a pulmonary disease, such as asthina or chronic
 obstructive pulmonary disease, pre-term labor, a neurological _disorder, a cardiaé disorder,
or inflarnmation) in a mammal. 7 '
20

Detailed Description of the Invention _
When describing the compounds, compositions and methods of the invention, the

following terms have the following meanings, unless otherwise indicated.
~The term “alkyl” refers to a monovalent saturated hydrocarbon group which may
25 be linear or branched or combinations thereof. Such alkyl groups preferably contain from
1 to 20 carbon atoms; more preferably, from 1 to § carbon atoms; and still more
preferably; from 1 to 4 carbon atoms. Representative alkyl groups include, by way of
example, méthyl, ethyl, n-propyl, isoprdpyi, n-butyl, sec-butyl, isobutyl, ter¢-butyl, n-
| pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl and the like.

30 The term *“alkenyl” refers to a monovalent unsaturated hydrocarbon group

containing at least one carbon-carbon double bond, typically 1 or 2 carbon-carbon double

bonds, and which may be Jinear or branched or combinations thereof. Such alkeny!

5



The term"alkyl" refers to a nonoval ent saturated hydrocarbon group which
may 25 be |linear or branched or conbinations thereof. S22ZMaadh3006groups
preferably contain from | to 20 carbon atons; nore preferably, from1l to 8
carbon atwpw3eamd still nore preferably, from1l to QMMmtorrs.
Representative al kyl groups include, by way of exanple,  nethyl, ethyl,

n- propyl groﬁp%%f%}conﬁm fMﬁ/ﬂoQO%%mp&&iﬂ mokesﬁg&iﬁm#fmﬁl@tﬁtig&ﬁé’ﬂ n- pentyl,
n- hepyl ,” n-"heptyl ,” n-octyl, n-nonyl, decyl” and the Iike. 30 The term

" al keny| atomssfapd gillreoreprefiablyfasnt t%T@dMlﬁ@F’édR?P}@P’H%}H’P%PPYé%HW cont ai ni ng
at | east Oig, 9?&%5}’ mﬁﬂg@@mﬁoﬂgl ?SOEI‘B 1, bWR-G9H, Mbeﬁ't-zgnylz $a{-pon- carbon

doubl e lbonds branchéd or conbi nations thereof.
Such al kenyl h—lﬁpﬁ?ze%ﬁ@ﬁazménw-@@mmeGﬁM r-dsohs-dispd indtheups pref erabl y
cont aign fﬂgng to 20 carbon atons; nore preferably from2 to 8 carbon
at ons; "still nmore preferably, from2 to 4 carbon atons. Representative
"~ al kenyl grouﬁléhetqnn kgl rdfigrs (wepymerfovalsrd rpsa@ratedinpigrpcarkanigtaup | sopr openyl ,

but - 2- ené’dntarrﬁn%ﬁga %ﬂee IO?—CQB&?&EI%BDI?"'% i angn% G&de 1e@o£f3t 2-enyl,

n- non- 2 |ke The-t er na
"al kynyl ﬂndrvdﬁérmaytt@haeanurﬁmapaﬂleémcmmmsahfe@fh&uh@&my&mum}roup cont ai ni ng

B 428 R ALRARTSRL0 0 Lok forROthe oty b €ARRANGR DON TP €

bond, I near fanc e | nat1 ons ereof . Such
al ky iy @dcstipsmrqmreféreblmﬁtomz:tomcabm ftoiom lﬂelsteeenwve:dkmkgrmrrs nor e

- preferab] Xiu WaYéf%’ép egrgt%?ng %;0 rr??,I buQZﬁﬂglaﬁﬁlhl lhkrmre preferably, from2

to 4 car%’on at roups Tncl ude, by way of
exanpl e, et hyﬁlysltqnnﬁa]quxa’r @fdrs tolagtouﬁogmhyformuid -ORevHereleis ail - hiéyh'gmum "al koxy"
refers to Ris ekﬁ{é oup as defined

her ei n. ﬁeﬁﬁ%’d}ﬁ{% OfRe resﬁ{nﬁ%xy é”r%glrﬁ%ps “ﬁcil&ﬁ)élwag()f%ﬁmpof exanpl e, net hoxy,

et hoxy, ethqmyo:ppvopoxyz ISEpEIpOR0 X pptony, berttaxoky, isubotoky) b‘m(l;u,tomysepmtaxxy

tert-huto 15 n-hexoxy and the |ike. The term "cycl oal kyI
ref er ﬁé(oﬁﬁﬁ‘g@ﬁ?@ﬁt saturated carbocyclic group which nmay be nonocyclic

-mul t | cycl i'The dractyclonlyg” mffcrsmahncmyﬁlamakalnydte@amng&h@gxeﬁlewhiuh y contains
- I {)O m3 to a;%l‘ge %1%'1’1&(})& c%% I%Iqi%cyci[p }:sacfl %B&ﬂu& cycloﬁfcylf %reo%ps ;Xgije Oﬁl kyl groups fused
' contains from 3 to 10 carbon atoms. This term also includes cycloalkyl groups fused to
an aryl or heteroaryl group in which the point of attachment is on the non-aromatic
20 (cycloalkyl) portion of the group. Representative cycloalkyl groups include, by way of
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl, cyclobeptyl, cyclooctyl,
1,2,3,4-tetrahydronaphth-2-yl, decahydronaphthyl, indan-1-yl, adamantyl, norbornyl and
the like.
The term “aryl” refers to a monovalent carbocyclic group which may be
.25  monocyclic or multicyclic (i.e., fused) wherein at least one ring is aromatic. Such aryl
groups preferably contain from 6 to 20 carbon atoms; more preferably, from 6 to 16
carbon atoms. This term includes multicyclic carbocyclic ring systems wherein one or
more rings are not aromatic, provided the point of attachment is on an aromatic ring.
Representative aryl groups include, by way of example, phenyl, napthyl, azulenyl, indan-
30 5-vl, 1,2,3,4-tetrahydronaphth-6-yl, and the like.
The term “heteroaryl” refers to a monovalent aromatic group that contains at least

one heteroatom, preferably 1 to 4 heteroatoms, selected from N, S and O, and which may

be monocyclic or multicyclic (i.e., fused). Such heteroaryl groups preferably contain from
6 .




an aryl or heteroaryl group in which the point of attachnent is on the
non-aronmatic .20 (cycloal kyl) portion of the group. Repr23biatcht2008
cycl oal kyl groups include, by way of exanple, cyclopropyl, cyclobutyl,
- cycl opentwo ¢srexed openyl , cycl oheptyl, cycl ooctyl, PCT/US02/36237
1,2, 3,4-tetrahydronapht h-2-yl, decahydronapht hyl, indan-1-yl, adarnantyl,

nor bor nyd toaagtomg'qﬁoré&gjéﬁmbl %*95&&0:@6% "ThisSiBlabo i IRcdMRRAIeNt carbocyclic
y o

group whi ch nay be nocyclic or multicyclic (i.e., fused) wherein at
" least orgoups figed to agydnatkyl ar arybarohp, a# Yhich the goipiof pitachgent R Bont ain from 6 to

20 car bop 8l M Rer i hoRiof P8 Blotp. REAREAat@ndonrpiibBiinghaeey This term

i ncl udes multi"cyclic ‘carbocycFic ring systems wherein_one or nore rings
are not wayarfetdmple, pyroyi dewzelileispbiaralylafyrazelyheidgber eqivdendh ar onatic ring-
Repregent at.i ve ar I pel infdaz ¥ RL&y, BB, napt hyl,
azul oyl PV W&@ﬁxﬁ%{%%ﬁw‘%’lz%%‘?gf%ﬁ%%’gﬁaaﬁﬁ?h- -y ar;dM't he |ike. The
t er m " hewenglaiigdityl rtiséet, pyrimidgl, poidexiel.aytazayiobeardxezolyldepzotigelybont ai ns at

| east ne .heteraat o [ HoCheNek A molye flaagd ed from N, S
and 0, ard?i %ﬁ%ﬁmﬂg%yﬁoi’%‘%%@}c%%“%g“‘rﬁrﬂ f%"@{,@l c (i yg fused). Such

het er oarMe. groups preferably contain from 6 22 March 2006 WO 03/ 042164

- PCT/ US02/ 362 t 0 at, QB ..nmr I Xy Qrti atoms. This
~termal so i nil{‘ﬁgegg%ﬁ%efoecyéqr% %et?ré)(ré%c%ﬁglg use ﬁaéaéﬂ%%dg rg’al %@i or aryl group,
i N whioc hudshterapa cyddic adn-mdrbatic lgrompiwhich oay tehepnocyclrampudticyelist(ee.oar yl ) portion

oo BRI ARG POy BB oy o el
pyri di nyhererodoras dllegled from A{Kp Sany O, whiéreia dich 2k independrintly bdydgen phi dazol yl
oyt 1 dazt M5t St B sl B0l A .o RO AR po BB 11
benzof ur a3, beazmd. [Thispdmniso inctiidenaicly h hetérnagydlyldroup fawdta ensloyl and t he
or  pat | RO AT PO T R T RPY RS Pkt DFbeRELGERLA ® B Sp urated
monocycl peu@mayd dui eytnioenifrbged.atom fadedrooychibreyaopdic). ard poheidnoaed cont ai ns at
and 0, "wHEPE o AT PR TSR et SRy B SRR o of Bl om0 S
het er ocy gyidlidsIOpipGidpyEbiperatihyl, imbiakaidinyf, morphglinyb ifolimbohs, nore preferably,
2-imidazolinyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, quinuclidiny, 2-oxobenzopyran, and
20 the like.
The term “halo” refers to a fluoro, chloro, bromo or iodo.
The term “ox0” refers to a group of the formula =0.
The term “therapeutically effective amount” refers to an amount sufficient to
"effect treatment when administered to a patient in need of treatment.
25 The term “treatment” as used herein refers to the treatment of a disease or medical
condition in a patient, such as a mammal (particularly a human), and includes:
7 (a) preventing the disease or medical condition from oqcurring, Le.,
prophylactic treatment of a patient;
()  ameliorating the disease or medical condition, i.e., eliminating or causing
30 . regression of the disease or medical condition in a patient; |
(c) suppressing the disease or medical condition, i.e., slowing or arresting the
development of the discase or medical condition in a patient; or

(@  alleviating the symptoms of the disease or medical condition in a patient.
7




from3 to 10 atons. This termalso includes such a het er ocycl yl group fused
to one or 15 nore cycloal kyl, aryl, or heteroaryl groups2zMasch®ooat of
attachnment of the heterocyclyl group nay be any carbon or nitrogen atomin

a -het er oewdsphzisacycl oal kyl , aryl or heteroaryl port ipgmuedayssid®€ group.
Representati ve heterocycl yl groups include, by vvay of exanpl e,

pyrrolidinyl erL er azi hol i nyl,

i ndol i n- 3- yITheppEP azo ?ﬁ@d O?Lasfo'%é%fiw“t@g‘ﬁégé ISOXUI ngil%nﬁ 2-yl,

qui nucl izshivayd all cﬁse@mkawsmwoaﬁummd;at él‘@adkhmlbdgeénovﬂ' loethtuetrafolunb| 0" refers to
a fluoro, chloro, bromp oy Hbjg The term "oxo" 'ﬁgers to a group of the

f or mul a orte foperes to be pssoqigtest Wl AEIEs et E AP SHRBIREe M¥P%rs to an ampunt

suffici %b&udta%ut &EB@Q@&H%@ME&%M@@&@%&@B&& gitkatdd, sciPAlbt®AL i N need of

tr eat nent. The term "treatment" as used herein refers to the treatnent

of a dli @é@%om obsiutive pulmeetlissesn{inchidne siprie ponchifeid as a mammal _
(par ticy hﬁa}sxmés gm%neﬁ&gglbmﬂs&ﬁ&éand@m%ﬁm&fs' ROALRRergE Sease or medi cal

condition"from'occurring, 1.e., prophylactic treatnment of a. patient; (b)
anel i or atdepigr dclieityds sleakwwmrio hfetdsc&attedc‘@thdnm—hemml,abwr (see, fordxpmplpat i ng or causi ng

30 regr [ | ¢ b L ' patient; (c)
' s.uppres?%‘gﬁ{éﬁ %lsg@%ggéjgrﬁégm%t@gg ondi ?ﬁ%ﬂ,ts%’?%.e{{ﬁnﬁ%w ng or arresting
- the dewDOpBETI3 mﬂu&@aldntsﬁa&@ﬁﬁlshedi cal condition in a patient; or (d)

al'le tlng e_SYNpt ons dj in a patient.
2 22 War cn 20aeb Bt Y eer e 3PS s Wiiaf Bepelitonh e 0 O
condi t i @i adéd &bich Etaedapmblelforlaﬂﬂmadamao gpmentempammamnmleuqtf'saltd ncl udes all

[ e acknow eg%e Qw,  or that are

di sease st€ (ge /orhcondlt'iglgy %e e a W
found (A" PHEY pharpagsec S%S?Péa[ dnwf" KIEHGrEReT g| c ™ ecept or
acti vi t ypharfacdutichlly@asptable &dog@nic phataniteacidout ar e not limted to,
br onchoconst |ct|v | monar. I se thna 5 and chronic
obstructive B If’l‘éﬁd& Bfé{'g‘%aﬁ %/arlllg aﬁ‘?@ 8?@ lﬂ"%] El?elﬁ’chl tis and
- rrph)ASermhzenaﬁlfcwe& berarsic/@phdsaifiniatiirit| @hdneetionie fangl ghaeicdi sorders. 132
~Adr ener v IS als kno ed with pre-term
| abor @%mfgwséﬁré’%‘f gy‘}r @I(éc 1gs8Edh e"f%n 85 Wﬂgl’f’z%ﬁ a&ﬁs(ﬁlﬁlg%ﬁe types of
i'nfl ammhucﬁiﬁnlﬁﬁﬁpantcfﬂmhmepﬁ&ﬁmbﬁc, succinic, sulfuric, tartaric, p-toluenesulfonic,
xinafoic (I-hydroxy-z-naphthom acid) and the like. Particularly preferred are salts

derived from fumaric, hydrobromic, hydrochloric, acetic, sulfuric, phosphoric,
20 methanesulfonic, p-toluenesulfonic, xinafoic, tartaric, citric, malic, maleic, succinic, and
benzoic acids.

Salts derived from pharmaceutically-acceptable inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic,
hanganous, potassium, sodium, zinc and the like. Particularly preferred are ammonium,

25 calcium, magnesium, potassinm and sodium salts. Salts derived from pharmaceutically-
_ acceptable organic bases include salts _of primary, secondary and tertiary amines,
including substituted amines, cyclic amines, naturally-occuring amines and the like, such
as arginine, betaine, caffeine, choline, N,N’-dibenzylethylenediamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-
30 ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,

isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperadine, polyamine




WD 99/ 30703 and U.S. Patent No. 5,290,815). 10 The term
"pharmaceutical |l y-acceptable salt” refers to a salt prep2azRdrdyZop6a base
or acid which is acceptable for adm nistration to a patient, such as a
~manmmal . Syelsdishs can be derived from pharmaceuti cgldpisasgapt abl e

i norgani ¢ or organic bases and from pharnmaceuti cal | y-acceptabl e i norganic
.or organic acids. Salts derived f.r har na ti.cally-acceptabl e acids

ol udle T P B LRl G T SRS S SR i PRRRR. 70 £ 7o °°

et hanes ukdntatiiamind and®licilike. gl uconic, glutam c, hydrobrom c, hydrochloric,

| actic, malei mal,,i mandel i c, t hanesul f oni ¢ mucic, nitric,

pant ot heni c, I%ﬁbe%hgﬁ%‘? I‘ré}ﬁféﬁciarﬁo@ggﬁﬁg&?e’lgﬁt? ?Wq{groln%?r%qr?ol uenesul f oni c,

~ xi naf oi cméldcus@f @X¥yuteiRePdidpoind of the thvestivg ok b phamdcentichrdctapeablr | y pref erred
are salts. derived fromfumaricg, drobrom.c, . hydrochl gric, acetic,

ST udi RS pie of Rt el PR, SO PURYSTRSRIRN &, xi naf oi ¢

Ej aFF_arLcﬁwﬂﬁﬂéﬁelidm%gasdmrﬂiaﬂyﬁﬁdd@l&ilalmirﬂj_,o ol Bshute BRIRBIREM. aci dls. dSaI tls _
erive rom phar maceuti cal | y-accept abl e i norgani ¢ bases include al um num
anmoni urkeRKEsP i‘tt}’ﬁg&é’ﬁ%‘@? ‘,‘Aefbél’”ra?' BEJ)XF‘BEIF’O"(@?"’ If“%ﬁ"r'i‘%?‘??“%gnesi um mangani c,
MaNganoUSeprflAhalS Sdetidcids el thidlikeZ Wien &8 Solidif isl viaked, thd¥aIvhie €atinad Isya preferred are
ammoni um 25 cal ci um magnesi um potassi um and sodium salts. Salts derived
_fron1phamﬁﬁ@%utically- accept abl e organi c bases include salts of prinmary,
'secon@ary ancrhk edrni“Rhyin@ ol Sefers toWCinttibng gl 61 didniwedh auibees, cyclic
amnes, naturally-occuring am nes and the |ike, such as arginine, betaine,
caf f ei nedisRiassd Phanothenfuncopd SUP 8F HYP Brfebsiiytion reagops HCh 5@ ne, 2-

di et hyl afdcReptilaabtintinébBah By b Bflﬁﬁlhﬁl@%pres@ﬁtﬁ]@%%aﬁ;ﬂ% Beupset hyl enedi am ne,
N 30 -et hyl nor phol i ne, N-et hyl pi peridi ne, glucaniine, ucosani ne,

hi st i di nigcloggeplospbgmprand ipdogrnpy yiipric feer 3"’%’?4‘?@?‘1 Wﬁ&lﬁb fosdafi ne,

nor phol | f8syldl, RESyzd 4A8 theRikBRhASH @ sysudh ReacatexyMatIabo9Ry W@ 03/ 042164
PCT/ US02/ 36237 rgg%%s, procaing? pﬁ%?ﬂ%g, t heobr om ne, trigxhylanine,

tri nehyalkse, tripropylamine, tronethamne and the |ike. The term

"sol vate" ref@k ferin®aRinePotcte RbupR 9HEe @A Rot QAmBBRuPhiaNeser nore ol ecul es
of a solute, i.e. a conpound of the invention or a | .

phar mac eRie7e8Hng Yadavied puagisneat amaginp fittogeny KepreseaigveanOMORHIE nol ecul es of a
sol vent . o Shithinche Vit & 8l 1Enilel B, fodnitY acGT #StR) ibi R8mBIe hilshidyauiphlg a

substantrally fixed nolar ratio of solute and solvent.
such as acetyl; alkoxycarbonyl groups, such as fert-butoxycarbonyl (Boc);

20 arylmethoxycarbonyl groups, such as benzyloxycarbony! (Cbz) and
9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzyl (Bn), trityl (Tt),
and 1,1-di-(4’-methoxyphenyl)methyl; silyl groups, such as trimethylsilyl (TMS) and zer¢-
butyldimethylsilyl (TBS); and the like.

' The term “hydroxy-protecting group” refers to a protecting group suitable for
| 25 preventing undesired reactions at a kydroxy group. Representative hydroxy-protecting
groups include, but are not limited to, alkyl groups, such as methyl, ethyl, and ferz-butyl;
acyl groups, for ex-anipie alkénoyl groups, such as acetyl; arylmethyl groups, such as
benzyl (Bn), p-methoxybenzy! (PMB), 9-fluorenylmethyl (Fm), and diphenylmethyl
~ (benzhydryl, DPM); silyl groups, such as trimethylsilyl (TMS) and ter-butyldimethylsilyl
30 (TBS); and the like.
Specific and preferred values listed below for radicals, substituents, and ranges,
' are for illustration only; they do not exclude other defined values or other values within

defined ranges for the radicals and substituents.
9




Representative solvents include by way of exanple, water, methanol,

et hanol, isopropanol, acetic acid, and the |ike. \Wen t22MaodhvZ006 | S
~water, the solvate fornmed is a hydrate. 10 The term"| eavi ng group” refers
to a funovoamatisgr oup or atom which can be di spl acedcmwsamsetsher functi onal
group or atomin a substitution reaction, such as a nucleophilic

substituti OnArs%g‘%ﬁé‘\PaPubfgéllwm% engxarrpl e, representative |eaving groups
i ncl ude chl oro;y brono and i odo groups; sulfonic ester groups, such as

mesyl at e,  t osyspedifis valuprfa R likydogeosyl ate and the |ike; and acyl oxy groups,

such as acetqxy, .trifl yoraa xy and 15 the like. The term :
"am no-prote %%cdﬁc&%ﬁgmlféﬁ‘chg@g?)‘%o a protecting group suitable for

- preventing undpstifiedirdadioisLaH carfNBEHA0 ni trogen. Representative
am no.prot ect,i ng..qgroups Jsncl ude, but are not limted to, fornyl; acyl
S et ol it

groups, for Ups, such as acetyl; al koxycarbonyl
groups, such Aapedifie taldeddrépedR bogetber aBoNHC(ZNCH-gHNetSOEPIIELony| gr oups,

Sy et hy | PR RS SBASER (ny - triiyl (11, and e
1, 1-di - (4" - e pecisipiubrybr)RTed iytogessi | yl  groups, such as trinethylsilyl (TMS)
and tert- butyl dipethylsilgyl, (TBS); and the |ike. The term _
. hydroxy-pr‘o@eﬁ??"ﬁgv”s*é&f ‘Srlgfhé’??)‘to a protecting group suitable for 25
prevaoti ng undgsiifiedidedact isons at a hydroxy group. Representative

hydr oxy-protectin oups .i ncl yde, but are not limted to, alkyl groups,
such as met h'yﬁn?tb@'?ﬁﬂ%%”éﬁ’af‘fré”rlf‘lfﬁﬁ?yl; acyl groups, for exanple al kanoyl

groups, such mgpeatietale forR dgambyith BT U, osOECHS. benzyl (Bn),
p- met hoxybenzyl (PMB), 9- f!j),ugr nyl met hyl (Fm, and di phenyl net hyl
(benzhydryl , “pipRgific wlgefpr Ry 3§ b‘g‘,’ ®Quch as trimethylsilyl (TM8) and

tert-butyldi lm:bﬂ%f@&diﬂdvalu@@or-l(“’ris&){?l. and the |like. Specific and preferred
val ues |isted bel ow for rgdjcals, substituents, and ranges, are for
i |1 udfrati on foipesific Yapsfordy  156¥9@%8t ude ot her defined val ues or other val ues

within defi ngdmenBg6isic hahe e ity alkenatkyayhadl) Hetetoatys,, 9 22 March 2006
VO 031 042104 FCT 502k %k, A EBRE i Do o -ciSoreee s
'NR"C(:O)R", _OC(=0)NR'R’, -NR‘C(=0)OR", -NR'C(=0)NR'R’, -OR’, -S(O), R,
NR'-NR’-C(=0)R’, -NR-N=CR'R’, -N(NRR)R’, or -S(0),NR'R".
20 Another specific value for R'! is hydrogen, alkyl, heterocyclyl, -OR’, -8 (O),R", or
-S(0),NR'R".
" Another specific value for R'? is heterocyclyl, -OR’, -S(0),R", or -S(O),NR'R’".
Another specific vatue for R"" is -OR®,
Another specific value for R™ is -S(0) R".
25 A specific value for R' is hydrogen.

' Another specific vatue for R'? is alkyl, atkenyl, alkynyl, aryl, heteroaryl,
heterocyclyl, -NO,, halo, -NR'R’, -C(=O)R’, -CO,R", -OC(=O)R’, -CN, -C(=O0)NR'R",
NRC(=0)R", -OC(=0)NR'R’, -NR'C(=0)OR’, -NR'C(=O)NR'R’, -OR’, -S(O),R’,
NR*-NR-C(=O)R’, -NR-N=CR'R’, -N(NR'ROR", or -S(O),NR'R".

30 Another specific value for R¥Zis hydrogen, alkyl, heterocyclyl, -OR’, -S(0),_R’, or
-S(O),NRR".
* A specific value for R'Z is heterocyclyl, -OR’, -S(O)_R’, or -S(O),NR'R".

Another specific value for R'? is -OR".
10




A specific value for R2 is hydrogen. A specific value for R3 is hydroxy. A
- specific value for R4 is -CH20H or NHCHO. 5 A specific gaMaechfZmosR5 i s
hydrogen. A specific value for R4 and R5 together are - NHC(=0) CH=CH or

- SC(=0) Nigro eznndri@peci fic value for R6 is hydrogen. A BgEBIRB@E3Nal ue for R7
I's hydrogen. A specific value for R8 is hydrogen. 10 A specific value for

~ wis 0. Anot %%élps?g&ﬁd@aé%ﬂgﬁsog&y}ms 1 or 2. Aspecific value for R9

together with A specific value for R10 is
hydr ogen. And’tnh@lﬁr%’p(eﬁq‘fﬁh@f%fé* u@'gr(QBzNM{l s alkyl. 15 A specific value for

R 1 is hydroge Sbr BP&GIvAbEnval ue for R' is al kyI al kenyl , al kynyl,
caryl, heterog}{}ﬁlﬁ@ﬂe&er%cyc 9 Een haI 0, -NRIR =O W CCR

OC( 0) Rd - @otheIGpedNRIR for g lsmliw_!( @}@Y ot 20y, Wl’ - NRAC(=0) OR
(: _?@ng Ne@ER)RR'RS; N(NRdRcRd, or
- S(O) %‘ﬁy%l %?gﬁ %?S @gﬁl ¢ val ué for )R;gwg ) RaI (kyl :
het.er ocy{NR?C(-O)moc(splmj&RR~NRd6f‘0)QEO)W=@)NRﬁ¢09 ers(abgel fic value for R

is heter NRRA e? sgnot her specific value for
R 1is %%ﬁé,grgo?%; speci'fic v udlerﬂ]?g)r R11"1s -S(Q 25 A specific

val ue for RI12Arcthehspeeifigeaive fondY héwdrsgﬂ@c‘ﬂ]ﬁﬁl deigppeyrtyl-6 pF&Q)mRs Bl kyl ,

- al kenyl S‘ﬂ) ks aryl, heteroaryl, het erocycl yl, - NOZ, hal o, - NR' R,
O)R" - OC( O)Rd -CN, C( =ONR'R ~ NRIC(=O R, -OC(=0) NR'Re,

R Q=0 OR' Anolhlllad@(eclﬁ)) Mtieor R EritterocRiyh)-OR?, -S(O NR*S(QXN@FR , -NWN=CR'R,

-N(NR'R') R,

0‘% %RRB ?)S)Anot her specific value for R 2 is hydrogen,
al kyl, heter %F or -S(OZNRIR . A specific value for
R12 is het er o& ygtiic; valn€¥at R HSE@),RRA, or -S(O ~NRR .
A specific group of compounds of the invention are compounds wherein each of
R'-R* is independently selected from the group consisting of hydrogen, fluoro, chioro,
1.5 amino, hydroxy, N N—dimethylaminocarbonylbxy, -CH,OH, and -NHCHO, and R’is
hydrogen; or R! is hydrogen, R? is hydrogen, R® is hydroxy, and R* and R’ together are
. NHC(=0)CH=CH- or -SC(=O)NH-.
A specific group of compounds of the invention are compounds wherein R'is
hydrogen; RZis chloro; R® is amino; R* is chloro; and R’ is hydrogcn.

20 A specific group of compounds of the invention are compounds wherein R' is
hydrogen; R%is N,N-dimethylaminocarbonyloxy; R® is hydrogen; R*is N,N-
dimethylaminocarbonyloxy; and R’ is hydrogen. -

A specific group of compounds of the invention are compounds wherein R’ is
" hydrogen, fluoro, or chloro; R?is hydroxy; R is hydrogen; R*is hydroxy; and R’ is
25 hydrogen.
A specific group of compounds of the invention are compounds wherein R! is
chloro; R’ is hydrogen; R> is hydroxy; R is hydrogen; and R? is hydrogen.
_ A specific group of compounds of the invention are compounds wherein R is
hydrogen; R%is hydrogen; R is hydroxy; R* is -CH,OH; and R is hydrogen.

30 A specific group of compounds of the invention are compounds wherein R'is
hydrogen; R*is hydrogen; R is hydroxy; R” is -NHCHO; and R® is hydrogen.

A specific group of compounds of the invention are compounds wherein R'is
nhydrogen; R”is hydrogen; R is hydroxy; and R* and R’ together are -NHC(=0)CH=CH-.
' 11




" Another specific value for RI2 is.-OR. 10 22 March 2006 WD 03/ 042164
PCT/ US02/ 36237 Anot her specific value for R 2 is -S(O "Rk Marshaioher
specific value for R12 is -S(O 2NRdRe. A specific value for R13 is

hydr ogenwdgifig@r specific vaI ue for R13 is al kyl, ar&wuse;362zd kynyl, aryl,
heteroaryl, 5 heterocyclyl, -NO2, halo, -NRR, -C(ORd, -COWN -0OC(=0 Rd,
-ON,_-C(=ON A IR are Ml OB WRUC =0 NRLR . - OW
-S(OX, N eaﬁﬁﬁ ‘8%%&%‘3%% NECRARI, - N( NRAR) - S( O) 2NRURYT. Anot her
speci f i chydzxigee R isrhydoger; B> W ytrergesmd Rala#kfw tﬂ&f@%ﬂé%c%%? *OR, -5(O),,Rd,

or -S(O ZNR ﬁééﬂt}&é;ﬂ@h&&z&@& Snds sbBehatosycl yl, - OR
-S(O nRd, ‘2‘%% fﬁomgs ecif |c val ue f HEBR13|S ow AspeC|f|c

val ue fohyffd:%@n,l > isSTRY R RdwdmgesméR is eligh ap ovketE@APounds of the invention

are corpounds, WgkE by y}gaféamgamgggﬁmea B besRIReTS ed from ¢ he

group con5| sti ro oro, 15 ami no, hydroxy,
NN- . di rretw,llﬁﬁnslhm@azdgoh 1S(hx@togeﬂ@£12®1isa&wbatﬂ\|mfﬂand RS is hydrogen; or Rl

“is hydrogen, N 4 and R5 together are

- NHC( = O)G—haﬁenrp%ﬁg@ %%ﬁlﬁl-sﬁ Epem g%r{{o%p 8 conpounds of the

i nvention ar eWbmnantwﬁd:smEﬁﬂ,mnmerswclﬂqyeln@gER issllyl.chl oro; R3 is amino;
R4 is chloro; n artof{ eg%grﬁg%ﬂéggﬁf% BH"II‘RGQ[@’%SYP]C conpounds of the

invention are"¢ompoun rein ro en
NN- di peet hyl. arWhemambmmgpr ySR' Rgothes nimy\{hpegmvahmon R ig\yr optionally

_ dlrrethylalln XY R5. i S i b roup of
~ compound§™S m "Fg\nfyéht 43“#916 mmdegﬁ?\dédﬁyvﬁggg%déoﬁgs ‘a}q{ygrogen f1 uor o,
or chl or(n:H,aR&xyl Bydpysyr aiyio, Mpkyh,ynltro,géﬁﬁ atl@4CFs hydroxy; and R5 is 25
hydr ogen. cific_.grou sconpounds of..t jar e conpounds
wherein RL i :ﬁﬁ 5& ﬁﬁ?gg%yaa%dé[ﬁm%mm Vﬁuefgyﬁ%ﬁl}% i s hydrogen and
RS i s hydpagelny substituted with 1, 2, 3, or 4 substituents mdependently selected from fluoro

15 adCalkyl

. . . . 1
A specific group of compounds of the invention are compounds wherein R" or

" R"%is methylthio, 2-methylphenylthio, 4-methyl-2-pyrimidylthio, 4-fluorophenylthio, or
4-methylphenylthio.
A specific group of compounds of the invention are compounds wherein Ris
20 hydrogen or alkyl, R'? is -SO,NR'R"; and R" is hydrogen.
A specific group of coxﬁpounds of the invention are compounds wherein R is
~ -SO,NR'R%, R'?is hydrogen or alkyl; and R” is hydrogen.
When part of the group -SO,NR'R’, a specific value for R’ is alkyl, aryl, or
" heteroaryl; and for R® is hydrogen, alkyl, aryl, or heteroaryl; wherein each alkyl, a1;y1, or
25 ‘heteroaryl, is optionally substituted with one or more (e.g. 1, 2, 3, or 4} substituents
| independently selected from R" or R and R® together with the nitrogen atom to which
they are attached is a heterocyclic ring ha\.;ing from 5 to 7 ring atoms, whetein the
heterocyclic ring optionally contains 1 or 2 additional heteroatoms independently selected
from oxygen, suifur or nitrogen.
| 30 When part of the group -SO,NR’R’, a specxﬁc value for R’ and R® independently is
hydrogen, alkyl, aryl, or heteroaryl; wherein each alkyl, aryl, or heteroaryl, is optionally
~ substituted with 1, 2, 3, or 4 substituents independently selected from R"
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" A spécific group of compounds of the i nvention are conpounds wherein Rl is
hydrogen; R2 is hydrogen; R3 is hydroxy; R4 is -CH2OH, azgiMBRhi Z00BYydr ogen.
30 A specific group of conpounds of the invention are conpounds wherein Rl
S hydr“% / i s hydrogen; R3 is hydroxy; R4 is -DegAkdsapd RS is

hydr ogenWOAS4 {32 ‘ii‘l fic group of conpounds of the invention are conpounds
wherein R is hydrogen; R2 is hydrogen: .R 3 is h and R4 and R5

t oget her areAsNdE(tm@)nGSI?@HOfthqamms R, 26%%’6%?"6%8% %PCT/ US02/ 36237 A
specific conpoeu @mglmmadl@mmgﬂm% wherein Rl is
hydrogerﬁ:w%ﬁ@tj&a*ak Igpe‘r‘\ oxy, and R4 R5 together are

-8C( = O)I&bb(—oecigmm—ﬂ(ﬂ))@[ﬁkyi ﬁ(—@)ﬂﬁw&mhsl“% ﬂgm ention are conpounds
wher ei n R dr Sy N R13 is hydrogen; and R is alkyl,
aryl, E&%@?éa?lg% ﬂg’% speél |c gréup of corrpounds 8 he |nvent| on are
corrpogmds When@hed siRific ivalue foBR] infilebpe deyigrtdfalo, Craliylk Uy y¥n; and Rd is
al kyl, aryl, heteroaryl. Wen part of the group -SR, a specific value for
Rd is al'’ky+. Wien part of the group -SW anothey sggmflc yal.ue for Rd is
C, - 6akkyl . Wheipdesfitheafotph8ORIRIpa speuific s RER a8p Bclopiiher for Rd is

C-,alkyl. 1 ARt o MRS t6pasg fic val ue for
Rd is ar‘}“lfogﬁbi‘tP’Brﬁ%Wﬁ‘gh&lgﬂﬁlgﬁtzf(:h%@ggd%‘??%l Hl’ & 4 subst%tuent s
i ndependgdihd, Whﬁahﬁié&eﬁroﬁymnhg{bmonmy corihing | ¢ 0f2 Wditiogl bR, dr oxy, ani no,

-N(C, 6al ky))Z ni { gn part of t he group -SW anot her
nor e 18peiafdppide fe}msals“?‘bﬁmfﬁaﬁl{g%“’s eny? é(%tl onal I ubstitu WI th 1, 2, 3,
or 4 substltmh?mmim@amﬁomw%hwp@dVﬂﬁWR rl%mdi@n H alkyl. A
specific oup 0 und i BRRiemelS vvherel n RL 1 or
R2is n@%HWItGFﬁ“bead? 53 'ﬁ%lﬁy\m:f%ﬁ nideh 1%9 %fk@x yrim dyl thio,

4-f1 uor ophenwvﬁelalpmoﬁhegréu;nﬂ];iiﬂlBhangelclfhwducﬁvfgp@fé&ﬁ@e‘@’ +:80p of conpounds

of the invention are er el éu% sriod Wi ggsRror al kyl, Rl12 is
- SO, , NRdFephihglh; yhemis e3¢ PH%HF%‘%@%P 185 4 g?oup of conpounds of the

i nvents opbatfentGitiepenactlyskienel fm:ﬂialo |Csﬁa1k$h)Chﬂkpz§f aRrSFi s hydrogen or al kyl :

: and R13 's hygd recx)]%art of the group -SO,NR'R’, a specific value for R’ or R’ is heteroaryl;
wherein each heteroaryl is optionally substituted with 1, 2, 3, or 4 substituents
independently selected from halo, C,qalkyl, C, alkoxy, and -CF,. Preferably heteroaryl is
pyridyl, pyrimidyl, or thiazolyk.

20 A preferred group of compounds are compounds wherein R" or R is -SONR'R";
wherein R’ is 4—heptyl—ﬁ-methyl—?.—pynmdyl, 5.methoxy-2-pyrimidyl, 2-pyridyl, phenyl,
2,6-dimethylphenyl, 2-thiazoyi, 2-trifluoromethylphenyl, or 3,5-dichloropheny!; and R’ is
hydrogen or ethyl. |

| Another preferred group of compounds are compounds of the invention wherein
25 RM orR2is -SO,NR'R’; wherein R® and R’ together with the atoms to which they are
attached are piperidino or morpholino.
A specific group of compounds of the invention are compounds wherein R'is
hydrogen or alkyl; R™is -SO,R’; and R” is hydrogen.
Another specific group of compounds of the invention are compounds wherein R"
30 is-SO,R% R' is hydrogen or alkyl; and R" is hydrogen.
When part of the group -SO,R’, a specific value for R’ is alkyl, aryl, or heteroaryl.
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-When part of the group - SOZNRARR, a specific value for Rd is al kyl, aryl,
or beteroaryl; and for R is hydrogen, alkyl, aryl, or IeMarsnaope;, wherein
each al kyl, aryI or 25 heteroaryl, is opti onaIIy substituted with one or
nor e (eR‘q " or 4) substituents independent| yrcetesed from Ra; or
- Rd and toget er W|th t he nltrogen atomto which .they are attached is a

heterocyclicghin arp DJfr QH)RIZS A4 cHang RROEBry] hely) the heterocyclic

ri ng optional y tlona het eroa onB |ndependently
sel ect edubsi;nmahmﬂMg@,rB, ostdubsiituents mdeptrﬂdgélm selgtedipanhata G.al¥h t he group

- SO, . NR ic value for Rd and R independently is hydrogen,
al kyl , d&ﬁko S’ragﬁc‘#géroaryl wherein each alkyl, aryl, or heteroaryl, is

opt i onal | y wﬂeﬁpartmfttmgrwn ROR’, Dspeiic Wﬂ&fﬁjbﬂhﬁy@ueﬁ’ﬁoﬁaﬂmdependent I y

sel ec 2 h. 36237 As a

subst th’@{‘ﬁ“ %ﬁ‘?ﬁ‘g‘rltl gfsztfsg%e&%?m%p& g@%&%ﬁ%%ﬁé@r %{ écé\%%ﬁ}e Jfor R is halo,
C, $al kyl, C, AIaémmwnups;‘am_wahdswf;hemnnonwwpmwndwhwnR NFIC, . al kyl ,
mﬂg( bO)a’%KYS 56%/1“’1’%19 3 4alla¥ﬁmf’m Qboxf} ]Ar%ﬁfﬂruom%&m real(::%l 5 Anot-her
speci f| c val wespbdific ﬁbupoicbﬂnpoua&mfeheommam ®uipainds “@I@alaklﬂst Cl bal koxy,
or - 1} fi roun f %‘,Iﬁgl{a ﬁpe&l fggg val ue for Ra and Re
t oget her \‘/’\?ﬁt e’anﬂRtFOQZ{n B 16 ey’are St ached is a

het erlﬂcmhdpsndehﬂygsehmﬂ@nmecgm@ cbnsisting ofrtgdrogﬂnoaity,l -@kedicybiand b het er ocyclic
el ot oaviran ALy Ot rmetuely FrbRRE VR KT SARUPGR of fhotlnoRo e 1Y
SO2NRAR' ¢¢.¢21 08 Gk ) 1alowabsituchier R and R independently is alkyl; wherein
each al kyI |s opt| onal Iy substi.t b§t| tuents. Wen

part of the df&5Hlic epGesRmpPoudy %ttéﬁfilf‘feé&l?luaalr %m%)m%ﬁg' |s phenyl , or
napht hyl ;optherei n each phenyl and naphthyl is optional I y substitut ed wWth -

& sy s b BB SRR T 7 L
Rd or RB. @@ heteroaryl; wherein each heter oaryl is optionally substituted
weh 1, 2-’ 3 A sc,geméi}ic grléltl)ps ;.[)fl Ct()}Jn%g]l}n%S of the invention are compounds wherein R is

-OR*
_ A specific group of compounds of the invention are compounds wherein R" is
20 hydrogen; R' is -OR’; and R" is hydrogen.
A specific group of compounds of the invention are compounds wherein R''is
-OR% R is hydrogen; and R" is hydrogen.
When part of the group -OR’, a specific value for R*is alkyl, optionally
substituted with one or more (e.g. 1, 2, 3, or 4) halo substituents and also optionally
o 25  substituted with 1, 2, 3, or 4 aryl substituents, wherein each aryl is optionally substituted
| with 1, 2, 3, or 4 substituents independently selected from halo, C, alkyl, C, qalkoxy,
hydroxy, amino, NHC, alkyl, -N(C, ;alkyl),, -OCEO0)C, alkyl, -C(=0)C, calkyl,
-C(=0)0C, alkyl, -NHC(=0)C, alkyl, -C(=0)NHC, ,alkyl, carboxy, nitro, -CN, and -CF,.
‘When part of the group -OR", a specific value for R'is alkyl, optionally
30 substituted with one or more (e.g. 1, 2, 3, or 4) halo substituents and also optionally
substituted with 1 or 2 phenyl substituents, wherein each phenyl is optionally substituted
with 1 or 2 substituents indépendently selected from halo, C, ;alkyl, C, salkoxy, hydroxy,
-CN, and -CF,.
14




N ndépe.ndent‘l y sel ected from hal o Cl_‘éalkyl,‘ C sai koxy and' - CF3.
Preferably heteroaryl is pyridyl, pyrimdyl, or thiazol g Mazh 280pr ef erred
group of compounds are conpounds wherein Ri i or R12 is -SO/NRAR ; wherein
Rd is 4- Rgobdmsbeh- Met hyl - 2-pyrinidyl, 5-methoxy-2- pyrgdinidsess- pPyridyl,
phenyl, 2, 6- dinethylphenyl 2-thiazoyl, 2-trif.luoronethyl phenyl, or -
.3, 5- dlchlorop I h aQt.her o ef rred group of

conmpounds ar eﬁg ﬁ%gg &Ohfpﬁunﬁ%(ﬁ{/tg% P%lﬁm\li\%%r%&p uﬁ% 19 gﬂ 12 is _SO2NR
R wher e&‘?tﬁgtﬂanmtﬁthbatgm‘s lxewhwhﬂwyamataamedmwnta@amedhrummdé attached are
pi peri di no. A specific oup, of ¢ f t he i nvention
are corrp(@mn me\%egg Ris T:?f?tpmmggﬁe%r‘%’é%%rbgpgmﬁa?ﬁ%%%oa °m§02Rd and R3 is
hydr ogenindégeaddndy selqpeed |ﬁi)mxgganmﬂfmf orarvget;) m&R‘bfs stlbaed ﬂmmamm on are

npounds_wherei n Ri dro |; and RE3 is
Py ar ogbn R gnsis st Bireats, b g Akapnd s Wt o B8 s Do BREE ™' alkyl
aryl, oroﬁtﬁiudlmbgtimted]sﬁwyll\&mm oﬁ@&&nmecg%lmmm E%ﬂﬂ'dub&@ﬁn&ﬁ%? When part
of the group eC|f|c val u

far .Rd is ar opt.i opal.l vy substituted
vith T, %50 5 A ediROR el ettt Bt BlsbmepBit PRERRAS 570 sl k!
'C, . 6al kode'émgeméEFaBeUMm-mHz CHLO4 bro OGHUED, GHROW a specific vaI ue for Rd
I s phenyl optjonal ubst tut stitu i ndependent 1y
el beted 11 ortAeEeLegivap of CpRpgE of e Bvestar PRGBS e Ehwdtinds of ¢ he
i nvento OBrRPaxﬁam@wﬂdﬁy,\AMEﬁMy,&hﬂopﬁfpoﬁlZ is -SO3Rd wherein Rd is phenyl,
4- chorophenyl rre 4-1 | l.. . fic YR, ©f conpounds
of the inventd éméﬂ’)ﬂ{) HWB%“%M&B%’ él“&[’“?‘% ‘#ewh&f" qﬁi , and R3is
-ORd andaﬁ;axhaxeéachmdr@geher two of R' ', R12 and R13 is 10 |ndependently
sel ected fromthe, rou onS|st|n dro en, al kyl, ?Ikyl and hal o;
“wherein any a8 groibp WP“ngo ?1“?5 iR §F E%H?PP“ESJYIEET‘%t Ftaryl, or with
one or mehcof R'§ R, ankl R™s alByl afd cadh of Bl Qh& S bi k'Y, sud WE gpeci fic group of

conpounds of the invention are conpounds wherein R11 is
15 independently selected from the group consisting of hydrogen, alkyl, cycloalkyl, hydroxy,

and halo, wherein any alkyl is optionally substituted with aryl, with one or more (e.g. 1, 2,
3, or 4) halo, or with 1 or 2 -O-alky! substiteents; or wherein RY and R"? together with the

atoms to which they are attached form a saturated or unsaturated 5, 6, or 7 membered
carbocyclic ring.

20 A specific group of compounds of the invention are compounds wherein at Jeast
one of R, Rm, and R® is alkyl and each of the other two of R", R'% and R"is
independently selected from the group consisting of hydrogen, alkyl, cycfoalkyl, hydroxy,

and halo, wherein any alkyl is optionally substituted with aryl, with one or more (e.g. 1, 2,
'3, or 4) halo, or with 1 or 2 -O-alky! substifuents.

25 A specific group of compounds of the invention are compounds wherein R'* and

R together with the atoms to which they are attached form a saturated or unsaturated 5,
6, o 7 membered carbocyclic ring; and R™ is selected from the group consisting of
hydrogen, alkyl, cycloalkyl, hydroxy, and halo, wherein any alkyl is optionally substituted
: with aryl, with one or more {e.g. 1, 2, 3, or 4) halo, or with 1 or 2 -O-alky! substituents.
30 A specific value for R™ is hydrogen.
A specific group of compounds of the invention are compounds wherein R'? is

hydrogen; R' is alkyl; and R" is hydrogen.

15



CR‘ .15 A épeci fic groupof corrpoundsofthelnvent ion are corrpoundé |
wherein R12 is -OR A specific group of conpounds of thg2Maven2008n are
conmpounds wherein R3 is -OR A specific group of conpounds of the

i nvent i ORy@bfasgarpounds wherein R*' is 20 hydrogen; fogichpes®R 5 and R13
I s hydrogen. A specific group of conpounds of the invention are corrpounds

wherein R 1 .and R13 js drogan.. Wen part of
the group - O%%eclﬁ%ou?%my naéelgf;tgrm&dmonmﬂrwoun% Sut IV substituted
wi t h onealsyl; RBishyfmgey a R s hilrogen. 4) hal o substituents and al so optional |y

25 substltute bstituents in_each aryl is
optional | subg%%rg% %IBUP dfc?’ﬁp%ndszﬁ%?%’%?g?f‘ %%%OQPDP‘{FQ ﬁ&gﬁn e?fendent I §

sel ect edRtripmethgl ebylGopimbky cyclGhexylabkwbeysin R ydiR Bxaken @githe are- NHC, 4al kyl |
-N(C,,@M 100(=0) C 4al kyl, -(=O)C 4alkyl, -C(OCC 4alkyl,

- NHC( =O) - C(=0) NHC, _6a| kyl, carboxy, nitro, -CN, and -CF, When
part of the gﬁquxﬁe@ahpof&ompmﬁjd:ﬁlheﬁabmbﬂﬂécd?ﬁbohﬁdsa\ltié&inatmi onal Iy 30
substitu it 110 re M1 Q, substituents and

al so opt ?’%noaf\ﬁq R & ﬁaque?i‘d\(ﬁf‘fhr%’ffw et ‘g%/lﬁs tihients, wherein each
phenyl i mdthdanﬂabdieptes frbmithe gidvponsidiibf oﬂhyﬂfogéh alfASIO-Alkd Hng hala,dependent ly

sel ected romh CE..6al kox -CN, and -CF3. 14 22
Mar ch 2086°" 71%'42&84&9@1/5/ ‘}é\ag’ﬂé ?“ythﬁil%?fﬁ“%?(ecgoﬁpounds of the

i nvento on,saom)memmmﬂsm@emamﬁsuheaﬂad R12 together with the atons to

whi ch they are_attache orm saturated or unsaturated 5 6, or 7 .
nmenbered ri ng”* 8@‘ %5|3H6kont%ge I e atops frviehy aa?]ﬁftaihe&f"r?%eteroatorm

i ndependﬁiﬁédhenﬁﬁh@p\trlﬁdlHehﬁﬁxfgkw&;ﬂmnﬂlﬁtfeldﬁbsﬁﬁneﬂhﬁt&lqgﬁ& orflfRj 43 is selected
fromthe.b 3 ‘?é) SIIS'[ g dr ogen, alkyl, -0 al é and hal o; wherein
any al kyF &nde 'EIF%&ISG pete r%ﬂ't Pli’ﬁpné’ﬁ%tqff’m’%‘ﬂ“’\ﬂktyh 2lkyl andk i th one or
nor e - (e @alo.lvhe&m ady alRyl ofJO- blﬁirl@s Sptiosdlly siftuted wid aRBWAMHSAE 6 thére 9roup of

conpo, of the invention are corrpounds wherein R 1 and R12 together are
.- ? E'&Eﬁﬁ’&g" °’o‘?"r']’ Erpfobpghesituents. speci fi ¢ group of conpounds of

the i nve nt | ONA 8eific QIMOMREBPIAEY itk ifentié¥de compounds wherein at least
one of R, R'?, and R” is aryl; and each of the other two of R'", R', and R" is
. .independenﬂy selected from the group consisting of hydrogen, alkyl, -O-atkyl, and halo,
wherein any alkyl or -O-alkyl is optionally substituted with aryl, with one or more (e.g. 1,
20- 2, 3, or 4) halo, or with 1 or 2 -O-alkyl substituents,

A specific group of compounds of the invention are compounds wherein R'! js
phenyl, optionally substitated with 1, 2, 3, or 4 alkyl, -OR?, -NO,, halo, -NRR®,
-C=0)RY, -CORY, -OC(=0)R?, -CN, -C(=0)NRR®, -NRC(=O)R?, -OC(=0)NR'R®, -
NRIC(=0)OR®, -NRC(=0)NR’R®, -CR¥=N-OR®), -CF;, or -OCFs; R"Z i selected from

- 25  the group consisting of hydrogen and -O-alkyl, optionally substituted with aryl, or with
one or more (e.g. 1, 2, 3, or 4) halo; and R' is hydrogen.

A specific group of compounds of the invention are compounds wherein R" is
phenyl, optionally substituted with 1, 2, 3, or 4 alkyl, -OR®, halo, -CFs, or -OCFs; R'2 is
selected from tha group consisting of hydrogen and -O-alkyl, optionally substituted with

30 aryl, or with one or more (e.g. 1,2, 3, or 4) halo; and R"™ is hydrogen. |

A specific group of compounds of the invention are compounds wherein R' or

R™ is phenyl,
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10 or R13 is nethoxy, ethoxy, benzyl oxy, or isopropoxy. A specific group of
conpounds of the invention are conpounds wherein Rl , R122 Magdhk085 are each
hydrogen. A specific group of conpounds of the invention are conpounds
wherei n gfodspasts one of R', R12, and R 2 is al kyl apgrpash:9f the other
two of R', R12, and R13 is 15 independently selected fromthe group

consi st | ng ofa huliges orthihma A d RIS wpaBH Kbk, Uher el any

al kyl i's_gptional]ly substltuted with ar one or nore g 1, 2, 3
or 4) hako toﬁﬁﬂlewlﬂthat‘aﬂs@W@@Wmeeﬁm@bmomre| nR 1 and RL2

t oget her wtmgﬂggﬂc%g%%% &tﬁeh %'1?8&%9%& Ena?le%fj‘t“rat ed or

unsat ur at ed car ocyc ecific group of
corrpound%ﬁe@Ing hR' Mﬂdgnlwll@w@w@ylcammlmﬁshewﬂmmﬁaf R'éasﬂR“dme of R', R12,

and Ry i @@ﬁ%]u R12. a R13 S

. mdepgnd%(riﬁe}f/%ts]% ected romgkﬁgcgésgﬁﬁ ‘g%ﬁ%r?éefl%}o?a# > al kyl,

cycl oal k‘yherelhmadkayor -Ozaticy] ha)bmnaﬂmmmmedmm ajlkyith o oﬁmbreqag.lil y subst it ut ed
W th aryi 3, BalQ%?wﬁﬁlgngi%—gﬁg sﬁme@ 3, or 4) halo, or with I or 2

- 0- al kyl “slbs |tu’e ts rroup of conpounds of the invention
‘are corrpoundS)rwh@meiRh amR?tag@dzermthbagmtmemmmdyar&m@b@f&mrao whi ch they
are attal% 2 saturated or unsaturated 5, 6, or 7 nenbered

car bocycl Iyl ng #and R13 is selected fromthe group consi sting of

hydr d§en, al ydpecifi/groupaif kgihpouhgthfmeynveaﬂimi ateedompountiewhirsin RMana| kyI is

) gglt l)onal 4 u%ﬁtg?lrt L{gaea?%n ar l‘(”)'? cgé%ﬁﬁ ﬁ%l%’ﬁ‘f’g'm %ﬁf‘“ﬁatg(g%‘é‘ﬁ%’ue f or orng) is
hydr ogers, ?A?' spmberéd mggbpmn[g‘qafboﬁpmm@dﬁ dpfloﬁa]:ljecduipt@ilﬂg L @ﬂz are conpounds
W0 03/ o4 ekt BRI A Sopter . st orgise S SHIBOABATOF ¢ he | nventi on_
are conpouopionaycheaitntiited os caradvrk\yﬂth ok b2twobxb ) 0ge Mhedin@aikidg | S hydrogen. A
R 215 SRR o SRR SR ek By s bR e o & and Ri2
t ake n-t dgeadde?f igindepefdentPHRIELEIrbm the group con31stmg of hydrogen, alkyl,
-O-alkyl, and halo, wherein any alkyl or -O-alkyl is o_ptlona]iy substituted with aryl, with
one or more halo, or with 1 or 2 -O-alkyl substituents. |
A specific group of compounds of the invention are compounds wherein R!! or
20 RPis 2,3-dihydro-5-methyl-3-0x0-1-pyrazolyl; or wherein R'! and R'? together with the
atoms to which they are attached form a 2-oxobenzopyran ring.
Another specific group of compounds of the invention are compounds wherein R’i ,
or R™ is anilino, triffuoromethoxy, or methoxycarbonyl.
A sub-group of compounds of the invention are compounds of formula (I} wherein
25 eachof R“R’is independently selected from the group consisting of hydrogen, alkyl, and
| R?; wherein each R* is independently -OR®, halo, -NR'R®, -NR'C(=O)R", or
~OC(=0)NR'R’;
orR'.and R? or R*and R®, are joined together to form a group selected from the
group consisting of -CRY)=CR%)C(=0)NR, -CR*’R-CRR-C(=O)NR?,
30 -NRC(=0)CR%H=CRY-, -NR'C(=0)CRR%-CR'R’-, -NR*C(=0)S-, and -SC(=0O)NR’-;
RS, R®, and R' are each hydrogen;.
each of RMand R™ is independently selected from the group consisting of

.hydrogen alkyl cyc]oalkyl alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, NO,halo,
17




A specific group of conpounds of the invention are compounds wherein at
| east one of R', R12, and R13 is aryl; and each of the 22 WMarcht20060f R',
R12, and R13 is independently selected fromthe group consisting of

hydrogenalbktyl ., -0-alkyl, and halo, wherein any al ky¥ypehirsy al kyl is
optional l'y Subetituted with aryl, with one or nore (e.g. 1, 10 2, 3, or 4)

wth the e oreitsbl GOMRAERT S P A enzo ring, i ch
benzo ri MNRWICopDIRHABRMY=CRIRS LIGRRIR cobdWBOBNRR2, 3, or 4 R'; and RI3 is

O alkyl - andERATG R aReR o Ry oh Ry g prtop kR aRee P

subst i t uiviil1,8 ,for a &ybstitusitd ikdepirlenly samétad frdb RY @or®'' dhd % eddhagl 4) hal o, or

with or - O al kyl . supstjtuents, specjfic.group, of .c ounds of the
i nven io‘f‘f‘di‘lﬁt&roé’é’ SB%QTEEWE‘?‘W%W ﬁ@a@f’r A%ﬁ’i’ﬁm‘gﬂf‘m%}d@“ﬂi‘g{g’p and RE3 is aryl;
-and eachsefktell Remat had fdr &Y and RR cadh cyBbAkylandhdrl&ytisl is bpibagendent | y sel ect ed
fromthe group, consisting of hydr.ogen, kyl , -0-alkyl, .and hal o, wherein
any al ky‘l‘“%ﬁm- W‘é‘i‘i}?tg""%gé‘%ftftﬁ%‘é‘]‘ ‘%P%q}@yisglﬁ‘tt@cfr%a#h%g&l, with one or nore
(e.g. 1, 20 R"“Shydbgedt) halo, or with 1 or 2 -0-alkyl substituents. A
 phenyl s Copt| APy RO DROds WPRRY I 0BG MR R NC2. hal o
-NRdRe, - C(53B 1, orH2Rd, -OX(=O Rd, -CN, -C(=O) NRdRe, -NRaC(=0O) Re, -OC(=
O NRRe, - NRaC(=Q) CR , NRIC(=O) NRdRe, -CRd(=N-ORe).,-CF3,.0r -OCF3; Rl12 is
sel ect ed frorﬁr ga llﬁ@“b‘PSﬁﬁb. Sﬁ‘él?‘gf"i‘ﬂfg"B’PPWﬂﬁ’Sﬁgﬁz%ﬁaﬂq%?%ﬂ kyl, optionally
substi t ufp@épeNdchily Rlckid fx6th th¥igkdip cORRERY of MdrBgdnall, clelodkyl, 3rylOr 4) hal o; and
R13 is hydrogen. A ,specific grou pounds of the invention are

f com i I
conpoundBetsiprsiEh 1R S(ORR, angpiy| ,Q%pwh%%?qcyﬂ%ﬂb%cm@m% with 1, 2, 3, or
4 al kyl, subCHaiel wit@l 852 subdtien9 indefdadiedily Rledtel SromTe! Q61 891 if bMkie gr oup

consi sting of hydrogen and -O-alkyl, optionally substituted with 30 aryl,
or wilsh BReitged With bOyesufpstitupnts indepgndegtly splecied figm Ry pd Rach esragydylogen. A

speci fi Cis@h@ARIPubSRARROMAASor2fsubBRichtd MR eh RAI PR FBAYLR Wherein R' or
R12 is phenyl. 16 22 March 2006 WO 031042164 PCT/ US02/ 36237 A specific

group of 2¥gR{iSds of the invention are conpounds wherein R11 and
More preferably for such compounds, R’ is hydrogen;

each of R'! and R" is independently selected from the group consisting of
20 hydrogen, Cy.ealkyl, cyclohexyl, phenyl, pyrazolinyl, -OR’, -S(0),R", and -S(0),NR'R";
w is 0; and
R¢ and R® are independently selected from the group consisting of hydrogen,
Csalkyl, phenyl, -CFs, and C;salkyl, pyridyl, thiazolyl, pyrimidinyl, and pyrazolinyl,
‘where each phenyl is optionally substituted with 1 or 2 substitutents independently
25 - selected from halo, -CFs, and Crsalkyl, éach pyrimidinyl is optionally substituted with 1
or 2 substitutents independently selected frém Cizalkyl and OC;.salkyl, and each
pyrazolinyl is optionally substituted with 1 or 2 substitutents independently selected from
Cjalkyl and carboxy; or
RYand R®, together with the nitrogen atom to which they are attached are
30 morpholino or piperidino, -
' - Within the more preferred sub-group, one most preferred sub-group of compounds
are compounds wherein R" is -SR? and R'?is hydrogen, or R is hydrogen and R'? is

-SRY, wherein R is selected from the group consisting of Cy.aalkyl, phenyl, and
18




'R'12 tdget her with the ator‘ns”t 0 V\:hl ch t'-he'y are attached forma fused be'n‘z‘o
ring. A specific group of conpounds of the invention are2zpanbyuods wherein
at least . one of Rl1l, R12, and R 3 is heterocyclyl; and each of the other

two of R and RE3 is 5 independently sel ecte gr oup
consi sti ng oﬁﬁydr ogen al kyl, -Oal kyl, and hal o, \A%gfrnrglg@%‘r}\? al kyl or

-Oalkyl btltute gore (e.g. 1, 2,
3, or 4 91t %ﬂg‘%ef%" ﬁaclho?%egyl 18(@%?%& g’sbg{l)%{efl F’E&eltflltg EQ%S‘ﬁﬁv%er ein R" and R12
t oget heﬁndmpdnﬁenﬂheelatedﬁ&mtlmlmhd €hs mwap@h@mmmws twiomlly het er ocyclic
ring. 10 . A.specifi roup of compounds of the invention are conpounds

wher ei ng'f-?“g w“&é’f‘@%@et her with the atons to which they are attached form
a saturated mﬁothﬂﬁmktlprﬁred SIB),-gro@, of@nmﬂomMecce@ouﬂdng/haginﬁ’l isi ng carbon

at ons_ a isonal.l y;.c t er oat h endently sel ected
“from> ox?%gﬁ’&tpslg tR %%re iLwFlg éﬁ‘%? Y- Iaﬁcgfan (%gbépoptl onal |y be
subst i tm(@glzhmﬁm;arh&an MdR‘Qfe&n@peﬂdﬂﬂlmbctéd:m)m ﬂnlgdaupmnsshng ogaid ring 15
is fuse 0 a r|n i, C Z0,ri ptlon substltuted
w3 S, Gl fneli e SRR e Rl e IR e o1
consi st inﬂﬁm@lial]bfs‘ldfs@tgﬁlﬂwltﬁllkqﬁsumtent@ehbtkcyﬁomaﬁid alhﬂt;Oz, allvyﬂlenéeauh any al kyl or
- 0- al kyl o jonally subhstitut r &1 9y nmore hal o, or
with 1 @Vn’?‘ ”gfléPRtiﬂnal By 35“%“&"8%@5%]1&53 0(%% 3o corrpounds of the
i nverg i @ucgy @qﬂi QRO WAdRS, todpetieeiviih iR nitropen at@f) toRiACH they are attached are
2, 3-di hydr o- --rreth |- 3-oxo-| -pyrazol yl; or wherein R11 and Ri g together
with t h&orRholpRorP Zh they are attached forma 2- oxobenzopyran ring.

Anot her SIOeCAﬁd»tHer@fo@tliﬁtfafed@ﬂﬂpempmomﬁodnbeaxe cotgRiids whaem RIbispounds wher ei n
R 1 or pani Lino, tr,;]‘l uor onet @r 4Te hoxgarﬁao%i A sub-group
of corrpd%ﬁsa’éﬁ t HehYAT0gEn®tiR nis JYEOE8 i 5SEeR's Bhstein rein 25 each
of Rl-R%; b&n&ﬂﬂﬁﬂﬂﬂ&%&%h&@h &Q;b@&haﬁy smﬂ;tit{ited @Ito U pubedrigi sddcrd of hydr ogen,
al kyl , and wherei n each i s independently ORd, hal o, -NRJR,
_NRAE] =@pre halognd Ggdlo) NR'Re; or R and R2, or R4 and RS, are joi ned
tgg% )her tO) %(ﬁdstﬂaram@trc}@aar@@h@gfb dffcgﬂ@bﬁnhﬁare gmp:bm@mmtwg? c?fR 0 = Rd) -
24 T

- NRdC( = gg%ﬂﬁd{m ﬁHOgenoNﬁa%éﬂtgg’ﬁwzQFcP%e %’g(%“ I\(l% W ,_ and RL are each
hydr ogers ,@pgh of R 'and R12 is independently select ed fromthe group
consi sting Of%nother most preferred sub-group of compounds are compounds wherein R"is

20 Czalkyl and R% is hydrogen or C;salkyl; or R is cyclohexane and R'? is hydroxy.

Another most preferred sub-group of compounds are compounds wherein R is
_ 'hydrogen or phenyl; and R is -OCy.aalkyl; or wherein R'! is phenyl and R"™ is hydrogen.
Yet another most preferred sub-group of compounds within the more preferred -
sub-group defined above are compounds wherein R* is hydrogen and R*! is SO,NR'R”,
25 wherein R%and R®, together with the nitrogen atom to which they are attached, are
morpholine or piperidino.
Another preferred group of compounds of formula (I) are compounds of formula

(ID:
CH H
N

) R12
OO,
R* H
30 - ) (I
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hydr ogen, -al kyl, cycloal kyl, al kenyl, al kynyl, aryl, heteroaryl,

het erocyclyl, -NO2, halo, 17 22 March 2006 WO 0310421642PM&afdHSARE36237
NRAR, -COZRd, -OC(=O Rd, -CN, -C(=O NRJR', NRaC(=OR, -ORd" -S(O,R',
-NWNR - Gl7hBiss - NWN CRARd, N(NRAR')Rd, and - S(O) 2hRdBsmbesei n for Rl-R5,
R', and R12, each alkyl is optionally substituted wwth R, or wth 1, 2,
3, or 4 substituents independently selected fromR6; for Rl 1 and R 2, each
aryl 5 and B&F%&Pdaryl is optionally substituyted with 1, 2, 3, or 4

subst i t uent s R o €picOH entNHCHR AR sehyidragens Rt R ad & fakien tpgether 41§ R12, each
cycl oal kﬁﬂ@%}ﬁﬂi‘t ocyclyl is optionally substituted with 1, 2, 3, or 4
substi t ui - ngf?dently selected fromRb and R; R13 is hydrogen; the
group conpr i f'hig phRy@riheteaylawbercipasch phenyt i epiipndlysulsiadieinOTR7; and 10 w
is 0, .1, or 2. Preferabl i t Q& exn@po ul UpcbygpApeounds, each of
R' and J%%bﬁ%mewa%ﬁ@ﬁ%%%{l%‘ el’é(t(::lg’eﬁ@’r éﬁfl?h?%?)gdpcggr)\si sting of

hydr ogenapdat,katkyl, veheeein0@ Kyl is aptiysally sitstiered eytb (1 pf 2 substituents seleeyd Rd, - and

-S(O) NNRdRe; wherein each al kyl (i s. gpti ' with 1 or 2
subst | tdé%§@?ﬁ¥e’ﬂ@%§ﬁf’?§m§8’la§%ae°5%f %%ﬁ%%nﬁ?§C%@W%§%gpti onal ly 15
subst i t ubeAiv; bkt Whedin Sachhdiabdril ieottiondllycepentdmithy oseCeatlgtl from R and
each heterocyclyl is optionally substituted with | or 2 substituents

i ndepend%ﬁl??tﬂ’fe"ésé?’@ct ed fromR" and R and mis 0 or 2. Mrxre preferably for
such gonpounds? jsifdibgentty d¥@g@aryl. each of R' 1 and R12 is independently
- selected fromthe grq consi st ng_.of @r.ogen - kyl, cycl ohexyl,
.- phenyl , pyrazMP‘i‘c’rI?§/“‘|9"',““b§j F°@@PE§5,°?fW“’§%@b¥s§b€'§N&a°%?“ is 0; and Rd and
RI\ kalre iﬂﬂﬁtﬁlﬁﬂé&'%ﬁ'ﬂb@ﬁlgﬁﬁﬁ@d sf:lé@dlaﬂﬁrchﬂhgﬁ,e?ﬂ,e@iush N@b,i-?@zl?&f hygrogen, Cl
al kyl, phenyl,. -CF3, and Cl 3a . PYUri thiazol pynm di nyl, and
pyrazol i rF%F%)Rdmﬁ@r%-@%Whﬁﬁ%’@Pg]hl v O‘E)aglgﬂbﬁmggﬁ%gﬁ¥a{zed with 1 or 2
subﬁ tit ugﬁggﬁe,{t{@wﬂ@@kﬁy?x?@yaﬂgg@mdmj‘nb,(mtl RéisdydregeR 8y CamalkylCl, 3al kyl ,
each pyrimgdinyl is optionally su ituted Wt r titutents
i ndepé%déﬁ? ys Ryaifd cthigghepylohredl. %Oi%‘mé??&%beﬂg%{%‘k%f?‘? © anhg&lte)lgc h

- optionally substituted with I or 2 Cjsalkyl substituents.

Most preferable ave compounds of formula (T5), wherein R is phenyl, pyridyl, or

thiophenyl, wherein each phenyl is optionally substituted with 1 substitnent selected from
the group consisting of chloro, -OCH3, -CN, and _CH,NH;; and R'? is hydrogen, -OCHs,
20 or-OCHs. Among most preferred compounds, particularly preferred are compounds of
formula (1) wherein R* and R’ taken together are -NHC(=0)CH=CH-, R is phenyl or
pyridyl, wherein each phenyl is optionally substituted with 1 substituent selected from the
- group consisting of chloro, -OCHs, -CN, and -CH;NH,, and R'"? is -OCH;.
' A preferred compound is any one of compounds 1-102 shown in the Examples
25 below. |
Most preferred compounds of the invention include the following:
N-{2- [4-(3-ﬁhenyl—ﬁl-methoxyphenyl)auﬁnophenyl]ethyi}-2~hydr0xy—2—(3-
hydroxymethyi—4—hydroxy1ﬁhenyl)ethylamine;
N-{2—[4—(4—ethoxyphenyl)aminophenyl]ethyl}-Z-hydmxy—2—(3~hydroxymethyl-4—
30 hydroxyphenyDethylamine; _
_ N-{2-[4-(3-phenylphenyl)aminophenyl] ethyl}-2-hydroxy-2-(3-hydroxymethyl-4-
: hydroxyphenyl)ethylamine; :
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pyrazolinyl is dpti onal | y sUbstr tut ed vvr th | or‘ 2 sub'st'i'tuterlte _
independently selected from d -3ai kyl and carboxy; or ReR MatchRR006oget her
“With the nitrogen atomto which they are attached are 30 norpholino or

pi peri di Rfg oded N the nore preferred sub-group, onepgpgkoBERT Erred
sub-group of conpounds are conpounds wherein R ] is -SRd and R12 is

hydr ogen, QP& )%m?f% Eygj}gh gls selected from
t he group conzzzgf &n%%glpg%ﬁ% & p e enﬁ 1g 22 1l\a/g(rch 2006 WO
03/ 0421&%63@12(159@131612@75W¢ﬂ1mndnmyl and wher ein each phenyl is optionally

cubsti Lt od bl b RSSO B NISGEORIchebRghad | om ol o and

ny pti substituted with Cl-3al kyl.
Anot her hgadratyplmens l‘)ehyianin@;ub group of conpounds are conpounds wherein R 1 is

5 -S(0O 2Nrd 2 Shydrogen or al kyl and
R 2 |g - S( g?é%@%@’h“ %F%?{(%S’ﬁ'gﬁg)a%{nﬁﬁe@iﬂyﬁdzeggﬁd nr[Fy selected fromthe
.group candbsimethyl-dhydrbmyghengbethyla@liae3al kyl , phenyl, pyridyl, thiazolyl, and
pyri m di nyl, . i onal __'gitutedvvithl
subst i t ut ent ™ ggﬁ@ﬁéﬁnﬂ%%aﬁ&@ﬁgq o_gengﬁ%i?ﬁ?ﬁgk%onggﬁ pyrimdinyl is
opti onalfbxynaﬁaﬂiosuydtﬁxephenyllethylhmmtl tutent selected from Cl3 al kyl and 10
O C 3 al kyl g2 LQmto which they
are attacheﬂgﬁeﬁg%ﬂﬂ%%$énﬁlgﬁn°P e‘\%%rzth?&g\ % 3% DSt preferred
sub- goou;gdxeiyphmypahyldﬂmare corrpounds wherein R11 |s -SO2Rd and R 2 is
hydr ogen, 0 an Mher el is Cl-3al kyl or
phenyl, and dﬁ?ﬁ%‘ip‘ﬁg h%e]gm?of’f’?yéf)‘bﬁbzﬁ%?/%s%gi‘. T J?ctlaogg wth 1
substi tu@mbx@Bé@Q&teﬂamﬁ& fromhal o and Cl-3al kyl. Another nost preferred
sub- group of ¢ e, Co ds o is ~QRd and R12 is
hydr ogen or NCB%QR'? Bh IJ’?tE Pﬂ%&’h“o\ﬁﬂ ﬂa'lﬁ%'hz{i&ﬁz erein Rd is
d . sal k%pmaﬁﬁt@mﬁjdrdi@pﬁenjﬂ)sﬂfy&b’ﬁl&d sub-group of conpounds are conpounds
wherein R i al k ndR2 rogen. or 13al. ; or R11 is
“cycl dﬁ exane Eda%%fl?meglg )Wéa}yﬁwnop eny'l]eﬂijl)(q oxy— ~(3-10 F rmﬁ‘)ugél—!ﬂf-
hydroxyphenyl}ethylarmne
N-{2-[4-(4-cthoxyphenyDaminophenyl}ethyl }-2-hydroxy-2-(8-hydroxy-2(1H})-

-

quinolinon-5-yhethylamine;
N-{2-[4-(3-phenylphenyl)aminophenylJethyl }-2-hydroxy-2-(8-hydroxy-2(1 H)-
20 quinolinon~5-y1)ethylamine;-
N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenylJethyl} -2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine; and |
N-{2-[4-(4-methoxyphenyl)aminophenyllethyl }-2-hydroxy-2-(8-hydroxy-2(1H)-

quinotinon-5-ylethylamine;
25 N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyljethyl } -(R)-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;
N-{2-[4-(4-ethoxypbenylaminophenyljethyl }-(R)-2-~ hydroxy—Z—(?:—hydroxymethyl—
4-hydroxyphenylethylamine;
N-{2-[4-(3-phenyl)aminophenyllethyl }-(R)-2-hydroxy-2-(3-hydroxymethyl-4-
30  hydroxyphenyl)ethylamine;
| N-{2-{4-(3-phenyl-4-methoxyphenyl)aminophenyljethyl}-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinokinon-5-yl)ethylamine;
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Anot her nost preferred sub-group of compounds are conpounds wherein Rl1 is
hydrogen or phenyl; and R12 is -QOC 3al kyl; or wherein R122 Marghhzoogl and R12
i s hydrogen. Yet another nost preferred sub-group of conpounds within the
~ nore prefwes oxd2isab- gr oup defined above are conpounds pomeserseiR1l2 i s :
hydrogen and R' is SO2NRdRe, 25 wherein Rd and Re, together with the

.nitrogen ato ich th e (L ) ino or piperidino.
Anot her pr ef ?{ﬁgﬁﬁpgﬁﬁx%s%g%p%oﬁh@ﬁw;-(g}?)néj? yé]EE?\ ij)attgr e conpounds of

f or mul a hijrdxyitiethyB8-ni@oRPphddydalylatsd WO 03/ 042164 PCT/ US02/ 36237 wher ei n:

R4 is -CH2OH or N n 5 1.S L . b A beken together are
NHC( =0) CH=CHY:12 (g'pggegﬁp'%%%whﬁy%%?%éaﬂm%ﬂm@?g{i} %Bgyac Edgphenyl i's
qugonagyuﬁosmﬁyﬁ-nﬂiy&gxwmﬂﬁ)&hoﬁﬂmm@ & 2 sugsti tuents S?Bicéefkf Iromv\ﬂal o,

- , .-CN, - g T .- Cf = Eﬂ: Plﬁg_geﬁ___ 3atkyl , erein
_ C1.3a§ky'l is%[%ﬁ"%ﬁ“gl%ﬂ]ﬁcéﬁ)%]ﬁ%l vmotpﬁ or &@u stltﬁegts selected from

car boxy, fofyseiidodthydod phonyithylashet; each Rd and Re is i ndependently hydrogen

or Cl1-3alkyl; erein each het Py IRl Mmedstituted with 1
or 2 Cl.3al k%}’riﬁg'gﬁ? Wb‘?ﬂy@i‘:‘“&% ef?gg‘ﬁ%@si d%”?‘ ézg%?é)r 00 _bal kyl . Mre
pr ef er allyMroxjpbenydemplaniids of forrmula (11), R 1 is phenyl, optionally
substituted or 2 substi.t uent t m A : -CN, - NO2,
“sCerd, - o Mol e eyt Bt B PR e
substipt ulyexyprbfeth@lmie; substituents sel ected from carboxy, hydroxy, and
am no, and Rd js hydfogen or | kyl: 1 [ =N 4 dyl, thiophenyl,
furanyl, pyr |N(')iWT()’(?PEG%E%S@%Y&GB%?MW%XE&@E @)o#hf\gﬁ)f g-% d|;s optional ly
subst i t UlRghphid-BhidietypRentllctBinkiyd; substituents.. Most preferable are
conmpounds of fornula (11), erein R11.i Yol ar,  thiophenyl,
wher ei neach MpHekfyfft-medho %%W%@%Wﬁﬁg%ﬂﬁr?ﬁ&s%%ﬁﬁm sel ect ed
f .r om hydroxyphenyl)ethylamine; '

15 N—{2—[4—(4—ethoxyphenyl)aminophenyl]ethyl}-(R)~2—hydroxy—2-(8-hydroxy-2(IH)-

quinolinon-5-yDethylamine;

N-{2- [4—(3-phénylphenyl)anﬁnophenyl} ethyl }-(R)-2-hydroxy-2<(8-hydroxy-2(1H)-
quinolinon-5-ylethylamine;

N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl} -(R)—Z-hydroxy~2-(8-

- 20 hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(4-methoxyphenyl)aminophenyllethyl } -(R)-2-hydroxy-2-(8-hydroxy-

2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3 -(2—ch1orophenyl)phenyl)anﬁnophenﬁ]ethyl }-(R)-2-hydroxy-2-(8-
“hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
25 N-{2-[4-(3-(2-methoxyphenyl)phenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine; _
_ N-{2-[4-(3-(3-cyanophenyl)phenyl)aminophenyllethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(4-aminomethylphenyl)phenyl)aminophenylJethyl }-(R)-2-hydroxy-2-
30 (8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-chlorophenyl)phenyl)aminophenyljethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yhethylamine;
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" the group consisting of chloro, -OCH3, -CN, and - CH2NH2; and R12 is
hydr ogen, -0OCH3, 20 or -OC2H5. Anong nost preferred conpz@iMaech 2006t i cul arly
preferred are conpounds of fornula (11) wherein R4 and R5 taken together

are. -NH R11 is phenyl or pyridyl, where enyl is
optionally S&Fgﬁ uted with 1 substituent selected f?’g%ﬁ%%}éﬂggroup
‘consisting of chloro, -OCH3, -CN, and -CH2NH2, and Rl12 is -

preferred cOM@W-(@W@Y@hWDMMNﬂ@H}ﬂ)WPMMﬂ}n(Rt)'ﬂe Exarrpl es 25

below af _ yention include the follow n N-
{ 2 I}{?%B}gﬁﬁﬁ{]ﬁfd&ﬁﬂ%%ﬂﬂ%%n Ya?wﬁaﬂuﬁ‘enyr ethyl) - 2-hydroxy- 2- (3(31j
hyE:Ir oxy met hyN-{&-[M’a‘i(ﬁewnyMylH@t m@amﬂwheflyl}ethyl}—(li)%

4- (4 e ph -2~ hydroxy- 2- (3- hydr oxynet hyl -
30 hydr o%ér eny %}/3gﬂlﬁﬁeﬂaﬂ7&%@%&% phenyl phenyl ) ami nophe%yl ] gt hyI
}26(2)6h§lV\g gxyog—{@:{u@;(:ﬂcﬁ_mmmmh/ B ?yﬂ)—%metthl@xnylpﬂm hynglldtilladi)@e; 20 22 March
N-{ 2- [4 % gﬁgﬁédﬂmﬁe’l xumﬂennVISj ?(Iraf(l)npc’enyl]et hyl } - 2- hydr oxy 2-($-
hyd{ ny(/ 2( 1{-1%1 {qqm(}mdylﬁ)hgﬂy)r)]mhﬁhawflﬁéllyl};ﬂR) 22h);]dr€3i)"2-(3-h;dr0’g"h | o

0X nophen e -2- roxy-2-( 3- t 4-

hydroxyéﬁgﬁﬁ"ngﬁvgﬂ'ﬁ%ﬁ‘l quN_{g [ 4- (3y g v 2 (S-hydroxymethy
rmmwl4-HhM@mmwﬂmmmwmwwmmMMWﬂM@mwwmmw%&@&mrz@-

?ng Zéy%e‘%fﬂ&%%@gﬁ@ﬁé‘%ﬁﬁ%@ﬁ& ﬁgnpﬂgnyl i\let hyl }-2 hydroxy-2-(3
f or mam do- 4- Wydex3-plhgmidil)-eitihbeyphaigl)amiNephenyllethyl }-(R)-2-hydroxy-2-(8-
yciroxy SRERS S GEROV SIS SRS, (3. phenyl phenyl) an hophenyl 1 et hyl
} - 2- hydroxy- R’= {Qqﬁ(ﬂttﬁﬁﬁﬂeda ~yh-4-intticgphenyimylhdphéryiriat)-(R-2-Hykoxy-
fZOHlmEf&g{]j] %(ibg {?l%ggﬁé‘?gs} Ehenall ]ethyl } 2-hydroxy-2-(3-
N-{2-[4-(3-(3-chlorophenyl)-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-
hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-ylethylamine.
The compounds of the invention contain one or more chiral centers Accordingly,
the invention includes racemic mixtures, pure stereoisomers (i.e. individual enantiomers
or diastereomers), and sterecisomer-enriched mixtures of such isomers, unless otherwise
20 indicated. Whena particular sterecisomer is shown, it will be understood by those skilled
in the art, that minor amounts of other stereoisomers may be present in the compositions
of this invention unless otherwise indicated, provided that the utility of the composition as
a whole is not eliminated by the presence of such other isomers. In particular, compounds
of the invention contain a chirai center at the alkylene carbon in formulas () and (II) to
25  which the hydroxy group is attached. When a mixiure of sterecisomers is employed, it is
' advantageous for the amount of the stereoisomer with the (R) orientation at the chiral °
center bearing the hydroxy greup to be greater than the amount of the corresponding (S)
stereoisomer. When comparing stereoisomers of the same compound, the
'(R) stereoisomer is preferred over the (S) stereoieomer.
30 |
General Synthetic Procedures

The compounds of the invention can be prepared using the methods and

- procedutes described herein, or using similar methods and procedures. It will be
23 .




15 N { 2-[4-(4-nethoxyphenyl)am nophenyl]ethyl }
- 2- hydr oxy- 2- (3-f or mam do- 4- hydroxyphenyl) et hyl am ne; 22 March 2006
N-{2-[ 4- (4- et hoxyphenyl ) am nophenyl ] et hyl ) - 2- hydr oxy- 2- (8- hydr oxy-2( 1H) -
qui nol i nowe damsbaket hyl am ne; N-{2-[ 4- (3- phenyl phenyl) apirmerheny ! ] et hyl
}-2- hydr oxy- 2 (8 hydroxy-2(1H)- 20 qui nolinon-5-yl)ethylam ne; N {

2[4 (3 ARk ARE B RSN LA PRSI ML, s LR 2 (8- Py oxy-

2(1H)-qu nine;

N-{2-[ 4- @mmm@mm@mmm@quﬂy)wmwpmmr@g hydroxy 2(IH)-

qui nolin t

N-{2-[4- ?%dihenyﬁ% apxg?ﬁnsﬁggmesﬁgtﬁﬁrﬁ Sgﬁﬁatle%oo tgﬁ‘i/ F?ndt"ﬁ s'fa)hydr roxy 2-(3-
hy dr oxy meaty pith 4hetpadicauypdvtnis o) eiveyt uaﬂfd, e ﬁuchl‘doncﬁtﬂms can be determined

[ 4- (4- t hyl (R) - 2- hyd 2-(3- hyd thyl -
: h§/dr%xy¥)ﬁ%%;@ﬁgx{%tﬁra YIQ‘EL“R&gP‘e ‘%%" ﬁwegenyl))a/m: (rjl)c());;hengll]e%/h;/loxime Y

( R) - 2- hydr ox4dd@ecpBh gowithby lamai@ytl to choscml]h@ i thexarip benvertipedi Ipydteatingn e ;
| V-{2-]4- th | Jethyl}<(R):2-hyd -2-(8 -
vl oxy- BEUP) B RERYa: ST PR iIeT P oaHERISOHG o 03! 042164
- PCT/ USO2 k2GR 8. 'Bhe{cﬂm[:dlef(az%u@telpﬁxqcﬁhmydp)fam peaizhRnfnhdtivhdl gtopp (aR) - 2- hydr oxy
2-(3- hyd henyl th
phenyl - 4 B0 RO BIS i prRURARS FErts PR % vl kpaningt 31 o
hydr oty nﬁbﬁrydenﬁa%)edmﬁ[ﬂgspﬂ&mmb ;hhmbﬂp@ andbhydroxy-protecting groups are

N2 L e pRe el ROXYRCI ) 2 RPRNGEI Bhbh. ARkeyP -y dr oxy-2- (3
N-{2-[ 4- @&mxﬂa@m@ araamlrﬁfaﬁhawﬂnh giobiyinay conRnicdtiyiesyed2fof 3- f or mami do- -

Xy IRt B ke ne N L2k oSS KL LB ThARR ey et v - (R

may convenlently be removed by hydrogenolysis over a suitable metal catalyst such as

15 pailadium on carbon. A silyl hydroxy-protecting group may conveniently be removed by
treatment with a fluoride ion source, such as tetrabutylammonium fluoride, or by
treatment with an acid, such as hydrochloric acid.

In addition, numerous protecting groups (including amino-protecting groups and
hydroxy-protecting groups), and their introduction and removal, are described in Greene

20 and Wuts, Protecting Groups in Organic Synthesis, 2nd Edition, John Wiley & Sons, NY,
1991, and in McOmie, Protecting Groups in Organic Chemistry, Plenum Press, NY,

- 1973,
Processes for preparing compounds of the invention are provided as further

_embodiments of the invention and are illustrated by the procedures below.

25 A compound of formula (I) can be prepared by deprotecting a corresponding
compound of formula (Iif):
R' o4 R (R "
. A H
- R1 2
11
(1

wherein R'? is an amino-protecting group. Accordingly, the invention provides a method
“for preparing a compound of formula (I), comprising deprotecting a corresponding
24




10 hydroxyphenyl) et hyl anine; N-
{2-[4- (3-phenyl - 4- et hoxyphenyl ) am nophenyl ] et hyl } - (R) - 2- B tacoty2006( 3-
f or mam do- 4- hydr oxyphenyl ) et hyl am ue; N {

2-[ 4- (4- ngt hoxyphenyl ) ani nopheny! hyl) -(R)-2--
2 - rgpggapenyl ) am nopheni 1 et 1) (R - 2-- g for o do-

N-{2-[4- (4- et hoxyphenyl )am noph%nyl ]ethyl}-(R)-2-hydroxy-2-(8-hydroxy-2(iH)
- qui nol icoroppusd ¢f Fpmtuia (BNWhesein R™ is an amino-protecting group é-g. 1,1-(4-

N-{2- [ 4- (3; | | k8, mopheny! ] et hyl | - (R) - 2- hydr oxy- 2- ( 8- -2
{2-] Q%&Kg@%@&@%%%@ﬂr@?p enyl ] et hyl | - (R) - 2- hydr oxy- 2- (8- hydr oxy- 2(1 H

- qui nol i non-
rr\]Ly g r20£< 3- (2 ?(;l-ph@ngqapoam?oﬂfgmyqﬁweyem%ﬁpﬁqun?@qumdenmmf&goxy 2- (S 20
- - Qui n is MPaf and Pel is .

2-[ 4- (4- r?p?%&"%@é% $Liia %%%%%‘%%ﬂ%?‘s (l& R B AN 5 hydr oxy- 2(1
H% -2 q g Ihfl 0 Ipmmﬁtinégqudp%] chyrtiiaply ibe inwntic{nl 1Rovides @ Bethod for preparing a
-(2-chl orophen en m _no t k- 'ta%ﬁ:cpgy -n%-m(gs-
Rg?rz o?y- ég’%?“y %%ti)fﬁo ull%@iﬁtg-mﬂ 32 %oéﬁ’icﬁéeﬁtn%%g &B)o ﬂogé%o

-[ 4- cindref fooxplewhergiipReE mdRgpisehydspot-protedti up (etgy d -2-(8-
hydr oxy- ]?L; -qu inoli non-SIP];I ;lg)tpﬁyl am ne; KI—C'IP{ HeBpnRARr oxy (
2-14-(3-(3- ¢ anophenyl ) phenyl ) am nophenyl J et hyl) -(R)-2-hydroxy-2-(S-
gyﬁzogé- (ZSle) Amﬁ?ﬁaﬁfﬁ;‘ﬂ?’mﬁwﬁﬂ?ﬁs‘ Wxﬁmgjoméﬁmz ) .

-[4-(3-(4-am none en enyd.) am n 1 - (R)-2-hydroxy-2- 30

(8- ny O il serrsnaiiiog SR S il A AR
2- [ 4- ( 3- (poteithgyroumu yihpineRiyd -DRg whopieRyy ks|dtytispky-proteciie-goupy dr oxy- 2- ( 8-
hydr oxY- 2Lt S RO bR Frovhds S RHoA Bl Bipari o2t By AR, 0 037 042164
{ 2- [ 4- ( 3-compaiigiepreichigpIvenypyndibs vetjuny phfemyll) G wiopireRY Ispet hyl } - (R) - 2-

At L R R DBy .

hydr oXy- Zerqup-(dxy ey - 2('1H) - qui nol i non-5-yl ) et hyl am ne;

' ' The invention also provides an intermediate compound of formula (TII) wherein
R is an amino-protecting group (e.g. 1,1-di-(4’-methoxyphenyl)ymethy! or benzyl}; as
well as an intermediate compound of formuia () wherein R3is -OPg' and Pglisa
hydroxy-protecting group; and an intermediate compound of formula (Iff) wherein R™ is

20 an amino-protecting group (e.g. benzyl), R’is —OPgl, and Pg' is a hydroxy-protecting
group {e.g. benzyl). |

An intermediate compound of formula (II) can be prepared by reacting an amine
~ of formula (V) with a compound of formula (IV), wherein RS is hydrogen or a hydroxy-
protecting group (e.g. tert-butyldimethylsilyl) and X is a suitable leaving group (e.g.

25 bromo).
— R%)
=18 OR‘IE R15 ™ H13
l M
R? N ‘[ 1
| x4 Hy R'
pe R R N !
3 5
R R R0 11
R, A
) V)
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5 N-{2-[4-(3-(4-hydroxyphenyl)-4-nmet hoxyphenyl ) am nophenyl | et hyl }-(R)-2
hydr oxy- 2- ( 8- hydr oxy-2( 1 H) - qui nol i non-5-yl ) et hyl am ne; BB March 2006
2-[4-(3-(3-pyridyl)phenyl) am nophenyll ethyl) -(R)-2-hydroxy-2-(8-hydroxy-
2(1 H) - quighpbsie?Als S- Y1 ) et hyl am ne; N-{ PCT/US02/36237
2-[4-(3-(3-pyridyl)-4-nmet hoxyphenyl ) am nophenyl ] et Zyl

-(R)-2-hyd -2-(8- 10 hyd - 2( 1H) - gui i . - 5. hyl am ne; N
120 Ch (o - perdigaly i e pien P i b pRe ettt S0 oxy- 2- (8
_ h)é dE szé&%%i?m%gi&iﬂ??aﬁmg b);(ﬁiembh@ﬁﬁﬁ mﬁlline ofiformula (V) with a .
-[4- (3-(thi ophen-3-yl)-4-. met hoxyphenyl ) an n
f (R) - 2- wymse%%?ﬂzceavﬂilvﬁ PhHipymalg éﬁ' Wé%?‘ﬂg%/ ES%S‘HE“@%‘?%%F ﬁ‘lﬁ{’a%g%e and 15
- 1y e s ot ] (12
roxy- 2- ( 8- hydroxy- -qui ngl i non-5-yl)e M | onmpounds o
t%e iﬁzefmalmtn X%ﬁag)‘?éo’ﬁgprw&g FRTR §F¥%%ﬁ%¥t§?%€8&m%%%?? lqt EE i nvention
. I ncl udesyeh 3GEBuARA BE ALk £E7) wiktila@orBpcRh@6H fomimbt @V)(is subsequendy vi dual enanti oners
(il 55 oletretonka & fomoie st ge o (Wl (Dp SR PP s B B BBt ' PO S
will be ﬁ%ﬁ@éu@t@ﬂeﬁﬁiﬁ@ﬁﬁ@s%&iiﬂds@ﬂediﬂtHeIBmplbsanﬂh&talsniﬂmniarmuntS of ot her

stereoi soners may be present in the conpositions of this invention unless.
ot her wi stéeirhdi cat ed,” provided that the utility of the conposition as a

- Whol g4 s not Aeéohgpoﬁlﬁto?@bﬁmatcm?caamse@ﬁep@efd byuedtintdnamircsbivensla | n

particul ar, conpounds of the invention contain a chiral center at the
al'icyl en&®arbon in fornmulas (1) and (11) to 25 which the hydroxy group is
attached. Wen a m xture of stereoisoners is enployed, it is advantageous
for the amount of the steregjsomer Mth the (R) orientation at the chiral
center bearing the hydroxy jroup biebe gredter than the anount of the
corresponding (S) steré&or : IiRg stereoi soners of the sane
conpound, the (R) stereoi SOk fexred over the (S) stereoisonmer. 30
General Synthetic Procedures The conp®unds Fﬁf the invention can be prepared
usi ng the nmethods and procedures described herein, or using simlar nethods
and procedures. It wll . be 23 2AVHAr ch 2006 .

: wherein R' is hydrogen and R is an amino-protecting group (e.g. benzyl), with a

. compound of formula (VD), (VHD), or (IX):

18 R' o R
\ R! OR o2 2 .
R Z . R® A
o ,
R3 RSH R r® R® f R®
. Ry Rr* R
15 (VD (VI IX)

wherein R'® is hydrogen or a hydroxy-protecting group {(e.g- tert-butyldimethylsilyl) and Z
. is aleaving group.
Accordingly, the invention provides a method for preparing a compound of
formula (fIT), comprising reacting a corresponding amine of formula (VI), wherein RMis
20 hydrogen and R is an amino-protecting group, with a corresponding compound of
formula (VI), (VII), or (IX), wherein R is hydrogen or a hydroxy-protecting group and
7.is a snitable leaving group (e.g. bromo). When R'¢ is a hydroxy-protecting group, the
intermediate formed by the reaction of a compound of formula (VII) with a compound of

| formula (VI) is subsequently deprotected to form the intermediate of formula (33).
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WD 03/ 042164 PCT/ US02/ 36237 appreciated that where typical or preferred
process conditions (i.e., reaction tenperatures, tines,2xMaechr2i060s of
reactants, solvents, pressures, etc.) are given, other process conditions
- can al so ‘p§ #i5d, unl ess otherw se stated. Optinum regeﬁlgﬁmﬁﬁpdi tions may
vary with P1e particul ar reactants or solvent used, but such conditions can
be determ ned_5 by one skil|led in the art .by routine _optim zation

procedur es. AXSITEHR]sy proyidesys methgdfo it compoy sl raplaB.eq it the art,

convent i qfgkin Bf at-©PE 208 Pg'lk @ HRBoxyR Yo Eing! HO6, bemmiRY efatingar t ai n functi onal
groups from undergoi ng undesired reactlans, {he choice of a suitable

pr ot ect i- FYreERoBine Fempo ﬂ%%fﬁ?%‘lﬂ@@ﬂﬁﬁ@?ﬁoﬁ%ngmﬁ’gmgW%aas sui tabl e
condi ti 0&§Te_§pbhdiﬂg%ﬁ%ﬁﬁ@ﬁf&ﬁmmﬂ[%&&ﬁkbﬂ@@@n&@é‘|isdqﬁal\£y§y_i nthe art. 10

Representative exanpl eg of am no-protecting groups and hydroxy-protecting
groups aPEtecifisgEnpapdlie is AlHdraxuPctREMPes for their renoval include the

fol I owi ng. Ap@ending AThd \PedhtBfet bE: SbRMRNS valdMRhOMYMPHAIES | Ng group may
conveni ently be renoved, for exanpla'g* by treatnment with an acid, such as
|p Blﬁfégv

trifl uor &demesidescabpdpboygran b erpleNsd, in thewrdeppfromplisaped, be renoved by

hydr ogenglyfSiictioPatioRs, & prbdel & cditlofnd FdledhdationS B6bxadpida pal | adi um on
carbon. A'silyl hydroxy protecting grou lan conveniently be renmoved by
-t r eat nentomgoppd of pw&&)d@eremﬁgamy@cﬁé adR 't are pydsegey Favhfoni um f | uori de,

or - byjg t mgamma&sﬁgm&e&fédﬁw&mu@m RUGER RN s00PP, Rfekdipg! igh addi tion,

numer ous protecting groups Fglrjcl udi ng am no-protecting groups and

hydr oxy- Bydsexgaroteniing eroup ghd R a fsp suitadierleqving eewn 64.4- oromondtith ahoval |, are

descri bed, .0, : : j j i ¢ Synthesi s,
2nd i [ bR Rl vl i Tt LG LR UBFRBT Cor ng G oups
i n O ganiderra@@réad; astiflyptrated wdirpmples®siOZNY, 1973, Processes for preparing
conpounds of < AR I iAents of the

i nvention and&d%%gn?}@?ﬂgéfeﬁg%é&%d;&%ﬁgggﬁgéE#ﬁeﬁson@{e?fgé}vg}a% A’ conpound of
fornula (hircio®R) ibbydseaspardRi” en dujrerraietipgigiow sercpeespenditieng  conpound of
forml a (:c#)r{l}!o)m%ojf%o&ﬁ% GhaLH Do SnifllloBLAR AP URFLLBO O OUP.

~ Accordin , -the 1 nvention_provides a netho

removed in the presence of R A compound of formula (VII)-wherein R* is hydrogen

‘and R' is an amino-protecting group is itself also a nseful intermediate for the
preparation of a compound of formula (VH) where both R' and R"? are hydrogen. Thus,
20 -the invention also provides novel intermediates of formula (VII), wherein R™ is hydrogen
or an amino-protecting group, R'® is hydrogen or an amino-protecting group, and wherein
R’-R" and w have any of the values defined herein, or a salt thereof.
A preferred compound of formula (VI) is a compound wherein R" and R" are
‘both hydrogen. Another preferred compound of formula (VII) is a compound wherein R*
25 isan alkoxycarbonyl protecting group (e.g. tert-butoxy carbonyl), and R" is an arylmethyl
protecting group (e.g. benzyl). Another preferred compound of formula (VIyis a
compound wherein R'* is hydrogen, and R is an alkoxycarbonyl protecting group (e.g.

tert-butoxy carbonyl).
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“for prepar f—hg ‘a cvdrrpburnd}é'fﬂf ormula ( 1)“",' conprising deprotecting a
correspondi ng 24 22 March 2006 WO 03/ 042164 PCT/ US02/ 36237 Massieoosd of
formula (I'1l), wherein RL5 is an am no-protecting group (e.g. 1,1-(4-

met hoxyphenyl t hyl or benzyl). A conpound of formnul /g % rein R3is
hydr oxy %%X}S’)éﬂg"r epared by deprotecting a correspon(ﬁ?ﬁ L‘(}é’g 3ﬁund of
formula (1) wherein R3 is -OPg' and Pg' is a hydroxy 5 protecting group.
Accor di ngl y, BhimacewieahComposiiiany | des a net hod for preparing a conpound of
formula (1) vhaeiRl Fgl)b o} e]qs - Wt Wa"o W [Ta Tl eV iy Tox 1 gor r espondi ng
conpound of .forryulblgho ls‘ oe?égslrn I's -OPg" aﬁ% PgBlt]‘l&ggta ﬁléj)@lrnoxy-prot ecting
~group ( eofghe inyration | Accordinglynibe cempowdd, proferablyAn theformmdaei n R3 is hydroxy can
al so be ' ' onpound of fornula
(1) anBeERRba e MRl b i ol g SRR 010 "o s g
wher eidn ®iginistgatign,tsyeiras vial prrotestetal admnigjstodipn, or Adistgiting byinhaldtien. nvent i on

provi des a n%é,lm : ' : . (1), conprising
deprotecting cgrofrfglgsb%rﬁg’?%éég% &Sggﬁ%%%&ggrg%ﬁggwﬁ\gﬁ%rei n R15 is an
am no pr phagpaceiigalgprwiers apdexgipidoisnanddsed arthe fagn pEpowd@Pgablsthespsiles, Pg' is a

hydr oxy- ' ( Ren B ggii A provi des an
i nter md%ﬁ%ﬁ%ﬁ%ﬁé@%%ﬁsﬁﬁg%@% ﬁﬁé};ﬁ%&u@ | %ﬁong]r'@go- protecting
‘group ( esaptainifrom ghouf OS5 tombdmd 2P heweikbiof ti hstive opmippend.phd poras  wel | as an
i nt eryped] a [ e | §: - ' Pg' is a
hydrc')l)r(H;- e?’%@@ﬁ?‘?ﬁ%@?%ﬁ%’ Jbgié\t?dg’h Tlil%%her redl é:%lémcg‘#%l@ﬁélpgyo g‘?‘?}r mula (111)
wher ei n &bbndnsaRBrsand envipkaspseh sxbinsigrely pogefutio dagose apngsivm sulde,j s - OPg', and
Pg' is a_hydroxy-prot Lhg.  qar €,0. b ). An i.ntermedi ate conpound
of for rrufnz‘élléé1 (q"l'lui%tegrgtg’ Sﬁég%r‘ %ﬁé&@%ﬁé ?elelglg%er ﬁ%ﬁé’ﬁg aé]ﬁﬁwﬁ’edma%fu"* ormula (V) with
a conpouplbsgihitef i chlofiid/lapd sipiei ecid. Bikhitegmionyaimgely wed iathay dr oxy - _
DO o L P el itk o TERA! Sl ik, @ vl tabl e | eaving
15 comstarch, sodium starch glycolate and alginic acid.

A liquid composition will generaliy consist of a suspension or solution of the
- compound or pharmaceutically-acceptable salt in a suitable liquid carrier(s), for example
ethanol, glycerine, sorbitol, non-aqueous solvent such as polyethylene glycol, oils or
' water, optionally with a suspending agent, a solubilizing agent (such as a cyclodexirin),

20 preservative, surfactant, wetting agent, flavoring or coloring agent. Alternatively, a liquid
formulation can be prepared from a reconstitutable powder.

For example a powder containing active compound, suspending agent, sucrose and
a sweetener can be reconstituted with water to form a suspension; a syrup can be prepared
_‘-from a powder containing active ingredient, suicrose and a sweetener.

25 A composition in the form of a {ablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid compositions. Examples of
such carriers include magnesium stearate, starch, lactose, sucrose, microcrystalline
cellulose and binders, for example polyvinylpyrrolidone. The tablet can also be provided
with a color film coating, or color included as part of the carrier(s). In addition, active

'30- compound can be formulated in a controlled release dosage form as a tablet comprising a

~ hydrophilic or hydrophobic matrix.
A composition in the form of a capsule can be prepared using routine

' encapsulation procedures, for example by incorporation of active compound and
28




RI0 ~R11 (V) | -JM.W A R 25 22 March 2006 WO 031042164 PCT/ US02/ 36237
Accordingly, the invention provides a nethod for prepari2gMarch@poeund of
formula (111), conprising reacting a corresponding aniline of formula (V)

with a %5SZ°§%§Pdi ng conpound of formula (1V), mer?’ig@méa}%? sui tabl e

| eavi ng brotno) and R s is an am no-pro roup, in the

presence of .a tran |t|o .etal. 5 catal R16 i s a hydroxy-protecting
group, tf& Rignsdp afin rapstle- Ly tertv %%35?’?‘03‘? WWOE%HY?OUM of formula

(;1/) Wi th canmﬁmmarmigmﬁolé@ramb@m (pbthyiencpllasieau By drtpired dapiRE @b €d to form
the inter

te of orrrul . Suitabl.e con lons for this reaction
as wel | garglﬁ?lf‘t&b‘fags eeﬁ’{/‘?sr?g‘“é dvegemppynd I(‘O?)?g‘é({?“‘? #YPHE aExanpl es and are
al so knowmpénsioh heedivld oil, 10 Sr@rabiidnaed ¢ocbnut 6iPAn 8L SO be prepar ed
Snpee ¢ eﬁwwn 12 (VInI)e whe:ei n R4 is hydrogen

by reagti n of f

and R5 P %f?#]aé’a%gBF% %‘tgPlﬁE)“‘ijP B (e.g. benzyl), with a conpound of
forml a (VI) Tab}ét bibders @t cad DO incidded ate aé*‘ac{a,VﬂnéthﬁbéJuhio}e §ddin Wherein R16 is
hydr ogen 0{) droxY protecting %Pou ter- butyI dimethylsilyl) and Z
is .a |le&¥ ?1‘@'“‘6‘?(‘ Yo iutose pal ity lyyoL Pﬂ%ﬁl HoRyPERYldes a net hod for
prepar i NehefhylO MR, Recrde, stdred M kdyltdiuloke. MHEHhts%aB&nrb@%H ildfa@ corresponding
am ne of fornula (VII), ere|n¥€14|s hydrogen and R 5 is an

-ani no- pr WE‘E?F’PW@‘“@W@L%O“’W rpafallic %W%s%—’@ﬁﬂ?% S’@H?Fﬁguﬁda]&f“’al“%%ﬁ‘ﬁﬂ a (M),
(VI |_iO @#d doliofhial sidagrein R 16 i s hydrogen or a hydroxy-protecting group and

Flavoring agents such as peppermint, ojl of wintergreen, cherry flavoring or the
like can also be used. Additionaily, it may be desirable to add a coloring agent to make
the dosage form more attractive in appearance or to help identify the product.

The compounds of the invention and their pharmaceutically-acceptable salts that

15 are active when given parenterally can be formulated for intramuscular, intrathecal, or
| intravenous administration, |

A typical composition for intra-muscular or intrathecal administration will consist
of a suspension or solution of active ingredient in an oil, for example arachis oil or

sesame oil. A typical composition for intravenous or intrathecal administration will

20  consist of a sterile isotonic aqueous soklution containing, for example active ingredient and

dextrose or sodinm chloride, or a mixture of dextrose and sodium chloride. Other

- examples are lactated Ringer’s injection, lactated Ringer’s plus dextrose injection,
Notrmosol-M and dextrose, Isolyte B, acylated Ringer’s injection, and the like. Optionally,
| “a co-solvent, for example, polyethylene glycol; a chelating agent, for example,

25  ethylenediamine tetracetic acid; a solubilizing agent, for exainple, a cyclodextrin; and an
anti-oxidant, for example, sodium metabijsulphite, may be included in the formulation.
Alternatively, the solution can be freeze dried and then reconstituted wi‘th a sujtable
solvent just prior to adminisfration.

~ The compounds of this invention and their phannaceuticaily—acceptablc salts
' 30 which are active on topical administration can be formulated as transdermal compositions
or transdermal delivery devices ("patches”). Such compositions include, for example, a
backing, active compound reservoir, a control membrahe, liner and contact adhesive.

Such transdermal patches may be used to provide continuous or discontinuous infusion of
29 '



Zis a suitable leaving group (e.g. bronmp). Wen R16 is a

hydr oxy-protecting group, the internediate formed by thg2 Maagi20me of a
conmpound of forrmula (VII) with a conmpound of formula (VI) is subsequently
depr ot ect @@ o¥/@2f6dr m t he i nternedi ate of fornula (I111)ECTAUISP2/B23TOR 6 |1 .26 22
March 2006 WO 03/ 042164 PCT/ US02/ 36237 The invention also provides a nethod

- for prepakicBgpan&rRRyRdeR invE RN ébnldlled ambMifts. ehd chi3irhction &fdise and Pg' is a
- hydr oxy-protecting gt:?(s)up, conprising reacting a, correspondi ng conpound of
f

formul a ERAFansdegipad p fer shegialivery of pharaagesiet! 4B Sl P YHiod Elor r espondi ng
conpoundsgd, tdr 8XampiaU(SY Pitent MIE5 62902523 Shich pafdRd mag BlcdBiructed f@ hydroxy 5
protecting group and R16 is a hydroxy-protecti ng@%roup. Dependi ng on the
speci fi coomiiPuws pylsatilner eudamand delivesy of pharmageytisplo8e¥s t he synthetic  schenes
descriged aboyg fabrddGnmhR!iPaRlinisRaE h esthRhhdof the ke el ftha@foncoupl i ng and
deprotection reactions, to produce a conpound of the invention. For

exanpl e, Inhaladeipansitecive meansfor deliveringap agess direetly tp e FRppiray iathd Ri g and R13

are hydrqg&emeﬁﬂeég%n&&ﬁe@@ §ShaBtibA bl dRlicdsN héuliRe indhiesOf formula (1)
wherein R3 1s -OPg", where Pg' 1s a hydroxy-protecting group, and R11 is a

sui t abl e divaewiderdnigles(PPDeand mefpradrdoye inhalars GHIDD. AYsbylizsr deaices Bfod¥erst i t ut ed
boroni c | ; AN | i ? ' ¥ deprotected,
as ill us??égtglecgmlgiﬁqégaéﬁp etﬁs]‘{t%lg%%Z Swg%'g'é’: ??%éﬁggﬁa%ﬂlix‘nt.ernedi ate for
pr epald ngareedisiopsaumtions’s respiratany tact. \iThe therapegticizentds farnmiated ig afigeil ogen and R 5
1S an an B0k G Shibikh ogﬁg%ﬁpensioﬁ of micRinize® P rb@ms%%ﬁﬂ@fi&@vh@xfe fornula (VD)

wher ei n I'S an am no-protecting group at can be renoved in the
pr esenc e mifronized is apicadiydolined aphavingaheut 80 fo\gr ppragi die@pmticke with & hydr ogen and

R15 is an..am ng-~praqt ' [0 LSyilse . l;nt ermedi ate for
the pr e%ﬂé‘?‘%?%%% ﬁmgg%:og{r}g)d%?fdw? 1%5#0@1%&0{;@}@% 1%3?@@%&8%1 R14 and R15 are
hydr ogen nebhiizes devic2Gs dnisotoriv/nedud Bolatich@f pplovingesticalowebf tharvicdveredi at es of

fornmu VI 1), wherei.n 4 is hydrogen or an L no-protecting group, R15 is
g oban "8t i cHEHGUh oh b aPreech S Bt BPeRtie B 50" have any
of the vabugsardefined herein, or a salt thereof. A preferred conpound of ,

formula (M 1) _is a_conmpound wherein R 14 and R15 are .
.- DPI's typically administer a therapeutic agent in the form of a free flowing powder

that can be dispersed in a patient’s air-stream during inspiration. In order to achieve a free
flowing powder, the therapeutic agent can be formulated with a suitable excipient, such as
20 lactose or starch. A dry powder formulation can be made, for example, by combining dry
lactose having a particle size between about 1 um and about 100 um with micronized
particles of a pharmacentical salt of the active agent and dry blending. Alternative, the
agent can be formulated without excipients. The formu.lation is loaded into a dry powder
| dispenser, or into inhalation cartridges or capsules for use with a dry powder delivery
25 device. '

Examples of DPI delivery devices provided commercially include Diskhaler .
(GlaxoSmithKline, Research Triangle Park, NC) (see, e.g., U.S. Patent No. 5,035,237);
Diskus (GlaxoSmithKline) (see, e.g., U.S. Patent No. 6,378,519; Turbuhaler
{AstraZeneca, Wilmington, DE) (see, e.g., U.S. Patent No. 4,524,769); and Rotahaler

30 (GlaxoSmithKline) (see, e.g., U.S. Patent No. 4,353,305). Further examples of suitable
DPI devices are described in U.S. Patent Nos. 5,415,162, 5,239,993, and 5,715,810 and

references therein.
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“poth "hydfdéen. ;‘A'hot'her‘:pref erred conpound of formila. (M1) i s acorrpound o

wherein R14 25 is an al koxycarbonyl protecting group (e22Marerioogut oxy

carbonyl), and R15 is an arylnethyl protecting group (e.g. benzyl).

Anot her f conmpound of formula (VIl) is a com ,l? rein RLAis

hydrogen%g %5{%&8 I s an al koxycar bonyl protecting gro'ifgr 58%(% tert - but oxy

carbonyl). 27 22 March 2006 WO 03/042164 PCT/ USQ2/ 36237 Phar maceutical . Com

osi ti ons The NRlsdyniqally disharge g msosurrd omepm ohRe@pRvtic 2genidis®Bosi t i ons conpri si ng

-a COWDOU&ﬂhp ée maavga@t F&&ulaﬁs&qsﬁ«ﬂm&nmsﬁaoﬁﬁemmmeﬁs-ff erably in the

.formof a eutical ly-acceptable sal can be fornul ated for any

SUi t abl espREPRY sitedrrvliest incitljagefied prppllagk WCh@FOfblal’oéﬂP@ﬁ’éPC

adm ni st IRy P’e@r[ﬁsgﬁ' e adel 18 BoncerhY il lustration,

t he com%ﬁ?l(g&g%& % w th %ﬁ)rﬁ?/ﬁgntlona Slﬁzr rrrgé\%ﬁtgcal carriers and

exci p|5ena®clamffq9§eﬁsupha&6h*é oft therprate 1gyenbpamualationg Biieg hydroflagredlklanes  e| j xirs,

suspens! 6%, SKE USRS Srochiatl (1A 1ohis3as PASDPDRIERERII.ES! composi L ons
arn about

will roma out 00 t of the active
conpoundpropavd, BFAL2Thayehren éﬁvlekbpffdr m@m POI@@EW%E@U’{OH@@%ODSF he

pharﬁacef&mﬁg@gﬁ& c‘[illh'é &%ngu@n&eﬂggmpen%ermgafaa%exm pi ents,

such as cornst {act ose, magnest um sulfate,  magnesi um
_ st ear at esuchatsoddten mtﬂeeﬂcd&wysmthﬂdmthe, @églbf@mesésw,li@rcﬁxﬁlml&ﬁéﬁrﬁate@q di cal ci um

phosphat &, Ss%; lggnﬁ%ﬂdsﬁﬁ%ﬁﬁﬁﬁzgﬁg?%ﬂng?aCI d. Disintegrators commnl y used

in the ncl ude croscarnel | ose,
m crocr yst al | Time, aceiable|forgw]ationioc b sdminishation el ineindet fsametboyl ycol ate and

al ginic ' ol | Ll YordaR a suspension
or sol ut ?gkg é?#eg%bg'rr‘%g%gg@oéh 3%%3%@%@5 accggth‘g Iagguéalt in a

sui t abl e0la Qubmtéei%rﬁyme(@)t?ﬂla‘nc} amdmm#b@ut(b%mamuﬁ Blbyowighhe, sorbitol,

non- aquegu such I | optionally
with a susr%%tngi ng ag ben afnd%%gglgh%ﬁﬁyérg ﬁgge % ? seff tggm%axﬁ%%odextrl n), 20
pr esersv afurmel,amsuc}ﬁlwtoammsumﬂmydxgﬂ@game if hdsdedtoi mgﬁlsontmhg)thp ng agent.

. Alternat @‘%’)a%'aneuucafl 'aﬁ“%a%uve % %Iétﬁ’éaoﬁﬁ?)reg?%%ﬁﬁl%rs&@a #éﬁf? a reconstitutable

powder . exa arnrn I've conpou suspendi ng agent,
sucrose amsknt). To prepare a suspensmn the pharmaceutlcal salt is prowded as micronized

particles. The formulation is loaded into an aerosol canister, which forms a portion of an
MDI device. Examples of MDI devices developed specifically for use with HFA
20 propellants are provided in U.S. Patent Nos. 6,006,745 and 6,143,277.
In an alternative preparation, a suspension formulation is prepared by spray drying
a coating of surfactant on micronized particles of a pharmaceutical salt of active
compound. (See, for example, WO 99/53901 and WO 00/61108.) For additional
| examples of processes of preparing respirable particles, and formulations and devices
25 suitable for inhalation dosing see U.S. Patent Nos. 6,268,533, 5,983,956, 5,874,063, and
6,221,398, and WO 99/55319 and WO 00/30614.
It will be understood_ that any form of the compounds of the invention, (i.e. free
base, pharmaceutical salt, or solvate) that is suitable for the particular mode of
édministration, can be used in the pharmacentical compositions discussed above.
30 The active compound is effective overa wide dosage range and is generally
administered in a therapeutically effective amount. It will be understood, however, that
© the amount of the compound actually administered will be determined by a physician, in

the light of the relevant circumstances, including the condition to be treated, the chosen
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a sweetener can be reconstituted with water to forma suspension; a syrup
can be prepared froma powder containing active ingredi gnMarchEooese and a
sweetener. 25 A conposition in the formof a tablet can be prepared using
any suit 390 e048khr maceutical carrier(s) routinely us®§TU89236%paring sol id
conpositions. Exanples of such carriers include nagnesi um stearate,
starch, joaebpsRninifti6ion B, aciihiGomponnd adthiniseed ac@itd ralatiesrctiviy, e nders, for

l'e pol yvinyl | _.The tabl .al so be. ided with |
R e e R e S o

active 38mtganeound can be formulated in a controlled rel ease dosage form

as a tablet comprisin hydrophilic o drgphobi ¢ matri.x. A conposition
in the form @ltﬁlw&égfg’egﬁﬁpﬁ%ﬁﬁ?@bg’f E'EJal r"r"f's'ri?'fr"(')q fefpe B psul ati on
procegur ge%eraf:%ge%mémhﬁmbaoi ﬁ%@éyﬂ@a&htmoogyd@qpﬂef&abwmdt and 28 22 March
2006 WO 03/ 042164 PCT/ US02/ 36237 excipients into a hard gel atin capsule.

Al t er nat 9.5 gighiay ta abuh§004e/dayt Ampmpound fandeadnigisicgedip @ Deripdigd8sehi gh nol ecul ar
wei ght pol yet hyl.e fi Lak Reinphard gel atin
capsul e;WS?I‘FYaméﬂé‘PSQ%F%‘LF]E‘%?J%%?{‘%&C@%@%‘%%Iﬁpg&& %‘%ﬁ%ﬁgne Slln%gol or a
suspensi may fequigditininésiratidn, ovémextestalmetials lof dro¢, forpaareld, ifor seyeral weeks | onat ed
coconut oil can be 5 prepar.ed and fi.]| ' Q; Aot fi-R.capsul e.

. Tabl et b?ﬂﬂ%&bs’ Th etm?:%r?n & TRE &ﬂ?&*‘%r"g‘ggféggé. a, netnhﬁﬁgigreldg ose, sodium

car bopoy niir byel sialidisttat@eare Cthey genermalhpy of b digne0.0Ppy/dgunedopt H0Pdr oxypr opyl

met hyl cel | ul ose, sucrose, starch and ethylcellul ose. Lubricants that can be

~used’ i ncgtey. PREFRY- UM 18PtUFdYe or other netallic stearates, stearic acid,
silicone fluig, fe@én?acti%ﬁts e D be 10 2 BRFise Rl bWk QA orShdré &Bler Fl avoring
agents such as Bepperm nt, oil of w ntergreen, cherry flavoring or the
| i ke canthafagantip egents.eBor exioile. iferribd thaptment of geflpeorhs shrpBip PESIPYHIVEdd a col ori ng
agent to 055 IS BREent Lol BB AeddinY SoniinaABP&ARANCE Or to help
i denti fypgﬁlégﬁ%%gsgf @égﬁe ncégr?poun §ao ts_he i nvention and their
phar nifc e atuseehit yeceptar epazunist(esalppisopitnnbromins opficiroptspy) 9&2 Hreidalgptiren
-+ parent er gl 6AN, 6 (L AUEALGR pfddlonkD ebATUIEHbA! buakidhica! hecal , or

i ntravenous adm-ni"stration. lpy I cal conmposition for intra-nuscul ar or
i nt r at he owimeashe.wicksonide; onfrigg¢ipolensh Ih gddition, the present active agents can be

co-administered with an agent having anti-inflammatory and/or bronchodilating or other

_ beneficial activity, including but not limited to, a phosphodiesterase (PDE) inhibitor {(e.g.
20  theophylline); a PDE4 inhibitor (e.g. cilomilast or roflurnilast); an immunoglobulin
antibody (atlgE antibody); a leukotiene antagonist fe. g. monteleukast); a cyiokine
antagonist therapy, such as, an interlenkin antibody (0IL antibody), specifically, an oll4
therapy, an ollL-13 therapy, or a combination thereof; a protease inhibitor, suchas an
elastase or tryptase inhibitor; cromolyn sodium; nedocromil sodivm; and sodium
25 = cromoglycate. Further, the present agents can be co-administered with an antiinfective
agent or antihistamines. Suitable doses for the other therapeutic agents administered in
combination with a compound of the invention are in the range of about 0.05 pig/day to
about 100 mg/ciay. '
Accordingly, the compositions of the invention can optionally comprise a
30 compound of the invention as well as another therapeutic agent as described above.
Additional suitable carriers for formulations of the active compounds of the
_present invention can be found in Remington: The Science and Practice of Pharmacy,20th
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of a suspension or solution of active ingredient in an oil, for exanple
arachis oil or sesanme oil. A typical conposition for ing?Maaih@RIDEOr
intrathecal adm nistration will 20 consist of a sterile isotonic agueous
sol ution ntaining, for exanple active ingredient and_ dextrose or sodium
“chl ori de,‘gﬁf’s’@zw xture of dextrose and sodi um chl ori d&"S¥EFP exanpl es are

| actated Ringer's injection; lactated Ringer's plus dextrose injection,

Nor nos olEdioa, Idppiscott Véiliams BsWilking Philadelphir /e @003, Tye followingjneet i on, and t he

i ke. ti.onal | a..co-sol vent,, . f . col; a

chel ati tg{féaﬁ#plf’solzlu%%nr?ﬂr %?n%eg{'%%%%{r}\% |c§r?1$§4éf¥@gtg g%%@te ?I%B%ci d; a

sol ubili zing agent, for exanple, a cyclodextrin; and an anti-oxidant, for
exanpl e, sodi um et abi usui phi tgmhBYREEhRelewded in the fornul ation.
Alternatively, the solution can be freeze dried and then reconstituted with
‘a suifable %@pvmlqluwtsﬂhwre%a@aﬁf repteseRtativg Phamaeedtied ymounds of this

| nvent | Qagidhi16 dral BRIRGRH of § B buAFGTAL BhbilioRal s 30 whi ch are active
on toplcaP admni stration can be formul ated as transdermal conpositions or
transdernmal del i Viegpdiess/i ces (" pat ches" Quamitgperéableh 688X i ons i ncl ude, for
~exanpl e, a backing;—acttve-conpound-TESErvVoTrT, —a tonttol nenbrane, |iner
and contact adheshstive Cospaidt r ansder mal pat ches may be used to provide

cont itfuous or di Slastess, mraadriedi nf usi on of 29 ¥# March 2006 WO 03/ 042164

PCT/ US02/ 36237 t Hdagnesiwoeinatefe of t he present Znvention in controlled
amounts. The construettorr-and-—use—of—transdermat-—patTthes for the delivery
of phar maceutrhg#ovameRlionts Sre Wited akdiawtducsd inde hardtshell tatin cdppuie.exanpl e, U. S.
-Patent No. 5,023,252. Such patches may be constructed for continuous,

pul satile, or on dermand delivery of pharnmaceutical agents. 5 One preferred
mannd? for adm nistering a co tign E vention is inhal ation.

| nhal ati on i Tharxahfieilitimaes the preparhidon of eddthee represeniativegfemaceliticdct |y to the

respi r at QfModifibr oral HiRIEsuRMidh JIf BEERpMAMSN ik idvRA: Of phar maceut i cal
i nhal ati on"devi ces: nebulizer inhalers, dry powder inhalers (DPl), and

met er ed-dose inhalers. (MD). Nebulizer Vi ces a stream of high
velocity air that 5%@%&% a therapeutic gg&ﬁﬁgP%%@%ggggks a mst which is 10
carri*8d into the atlgpt's respiratory tract, The therapeutic agent is
fornmulated in a | | 1 P such as a sol utien or a suspensi on of

mi croni zed parti ct®8%P respirabl e size, whef& micronized is typically

defi ned as havin St 90 9?or nore of the garticles with a
agnesiunm siearate
25

The above ingredients are mixed intimately and pressed into single scored tablets.

Formulation Example C
This example illustrates the preparation of a representative pharmaceutical

30 composition for oral administration of a compound of this invention.

An oral suspension is prepared having the following composition.
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~di ameter of |ess than about 10 gm A typical fornmulation for use in a
conventional nebulizer device is an isotonic aqueous st bea
pharmaceutical salt of the active 15 agent at a concentration of the active
agent of @ﬁmﬁﬁﬁ@bout 0.05 p.g/ L and about 10 nu/ipHeustiies typically
adm nister a therapeutic agent in the formof a free flowng powder that
can be dispersed in a patient's air-streamduring inspiration. In order to
achieve a free f]owi nhg powder, the therapeutic agent can be formul ated
with a suitable ele8FEgF8ht, such as 20 lactose or starch. A dry powder
formul ati on can beTmde,forexanpre, by condining dry |actose having a
particle size bet 4 GaBBeed1 pm and about 1888p. mwith ni croni-zed

parti €l es of a phB¥p#icatifi cal salt of the acPP?¥e agent and dry bl ending.

Al ternative, the S ghlerids be fornul ated wi £R8ut exci pients. The
fornulation is | oM@yl naeben a dry powder dis 48ser, or into inhalation
cartridges or cap@Eﬁﬂ_EléWFWafus.e with a dry po 2F del i very 25 device.

Exanpl es of DPI d§¢¢\9‘é§9‘7"‘tﬁé’b‘i“€.@s rovi ded cof®t&ially include Diskhal er
(G aX¥8Snmi t hKl i ne, Vres®: W@F‘?‘k&ﬁ@ge Par k, NC)‘-Ogssee, e.g., US. Patent No.
5,035,237); Di skigvqi@gaxoSnithKiine) (see, BOFmLy S “patent No.

6, 378, 519; Tur buh&plerngs( Ast r aZeneca, W | mi ngP8Me DE) (see, e.g., U.S.
Patent No. 4,524, P&tlled il Rot ahal er 30 (d afoihimpk ne) (see, e.g., U S.

©Patent No. 4,353, 365 Furtter—exanptes—of ~suitabte—DPl devices are

descriisbed in U. S. Patent Nos. 5,415,162, 5,239,993, and 5, 715, 810 and
references therein. 30 22 Marcf, 2008, S0g/ 36237 MDI's typically

di scharge a neasured anmount of‘?‘f‘%ﬂ%ﬁ&g% ut1 ¢ agent using . conpressed

propel | ant gé'g’?s@W%}uﬁfqa&ﬁ@e?ﬁp”ﬁm”'%&ﬁpms??@éfP]B’ﬂn"i‘ ¥ictde a sol ution or
suspensi ampofitiactdntagingragoepirad bf this igvehtiqquef i ed propellant. Wile

chl or of | uor ocgyaRAsue frfatioRButfefddlba pHQNfﬁsSﬁdp@i@@-thYn haegn used as

propel.l ants, .gue to concerns regarding 5 adverse affects of such agents on
the SZon®MERYEP™ formul ati ons using hydrofl uoroal | danes (HFA), such as
1,1,1,2-tetrafl uo oethatne (HFA 134a) and 1,1,1, 2,3, 3, 3, -heptafluoro-n-
propane, (HFA 227 gF?gﬁgsbeen devel oped. Additional conponents of HFA

adm ni stration include co-OSé)fI:rvent s, such as et hanol

formul ations for Agi‘glqo
or p%t ane, and s @g 1% ASUAS Buffer Solution (0.4 M) 2.0 mL
HC1 (IN) q.s.topH4
Water (distilled, sterile) _ g.s. to 20 mL
30 ' Formulation Example E

This example illustrates the preparation of a representative pharmaceutical
. compdsition for injection of a compound of this invention. '
A reconstituted solution is prepared by adding 20 mL of sterile water to 1 g of the
compound of this invention. Before use, the solution is then diluted with 200 mL of an
35 intravenous fluid that is compatible with the active compound. Such fluids are chosen
from 5% dextrose solution, 0.9% sodium chloride, or a mixture of 5% dextrose and 0.9%
sodium chloride. Other examples are lactated Ringer’ injection, lactated Ringer’s plus
5% dextrose injection, Normosol-M and 5% dexirose, Isolyte E, and acylated Ringer’s
_ injection. : ‘
40
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such as sorbitan trioleate, oleic acid, lecithin, and glycerin. (See, for
‘exanple, U 'S. Patent 10 No. 5,225,183, EP 0717987 A2, amnzb M&A2088286.)
Thus, a suitable fornmulation for NM adm nistration can include from about
0.01 %t 5 % by weight of a pharmaceutical salt of active
i ngr edi eﬁ?‘? r%lrﬁn?about 0 %to about 20 % by wei ght eﬁcﬁg’ﬁ%ﬁ%ﬁ%&nd f rom about
0 %to about 5 % by weight surfactant, with the renmainder being the HFA
“propel lant. In one approach, tXormplaienExampleF15 formul ation, chilled or
‘pressurized Bydrof, i e g@% nlng the
phar maceut i CZFQE%B%P@I%%?@%%E&&%%%?}%F%Q#gﬁé hl p?igggnt) and the
sur f act &ampgsition contaigiag & pompoyngeldhis ivertiosuspensi on, the pharmaceutical salt
is provided -m_,'ﬂ ' . ' ; ‘”mf%%. A d.s | oaded into an
aer osol cani g?é , \k&ryéﬁﬁ%g?nﬁgﬁgb%%%l r&%ffgla'% Ec}isgt\l/c%n(':e. Exanpl es of MDI
devi c&és devel oped specifically for use with EPA 20 propellants are provided
in US Patent NOguofe{i06, 745 and 6, 143,277. In an alternative.
preparation, a sus%renm on formulation is prepared by spray drying .a
coating of surfactant—en-r-et-ont-zet--parti-ct-es—of-—a-pharraceut i cal salt of
active conpound.A¢iSe€pompamd exanpl e, WO 99/ 53901 00 80 00161108) For
addi ti onal exanmpiieisoxgpropyl-Gepsledstrif prepari ng rdsPdigabl e particles, and

| ~ formibati ons and Fexniyeess D&&osHolwioh &tdridy) | nhal atgisol 16@slng see U. S. Pat ent

Nos. 6,268,533, 5;983:-956;~5:-8%4:-063—andt—6;-224-398;——and- WO 99/ 55319 and

WO 00/ 30614. Thd abawd ingrbdiennateblsided dnd thapH drudivkted w3di+ 0.6 esispdPBdunds of the

i nvent i gml"%b E\,N%ﬁe base, pharnaceutical salt, or solvate) that is

sui t abl 0 ? e particul ar node of admnistration, can be used in the

pharmaceuti cal conpositions discussed above. 30 The active conpound is

effegsive over a W de dosage r@pgedidEdspRenerally admnistered in a :

therapeutically effective anount." Tt w T be understood, however, that the

amount of t héhis s¥mwleibusyaies e Pppaalionof 3 rercetaliys phageacedicdr ni ned by a

physi Ci @Bmpbstionth8ofitdMpliGiok Bt doRlpSYRIYE il ih e ances, including the

condi tion Po be treated, the chosen 31 22 March 2006 WO 031042164

PCT/ US02/ 36237 route of adm nistration, the actual conpound adm ni stered
and its relative gatdmd y, the age, weight, andggsponse of the individual

~patigpt, the severity of the patient's synptons, __and the |ike.

Active compound , 0.2-10
Span 60 2
Tween 60 2
Mineral oil 5

25 Petrolatum 10
Methyl paraben 0.15
Propyl paraben - 0.05
BHA (butylated hydroxy anisole) 0.01
Water _ g.s. to 100

30

All of the above ingredients, except water, are combined and heated to 60°C with
. stirring. A sufficient quantity of water at 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added q.s. 100 g.

.35 Formulation Example H
This example illustrates the preparation of a representative pharmacentical

composition containing a compound of the invention.
An aqueous aerosol formulation for use in a nebulizer is prepared by dissolving

0.1 mg of a pharmaceutical salt of active compound in 2 0.9 % sodium chloride solution
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Sui tabl e doses of the therapeutic agent for inhalation admnistration are
in the 5 general range of from about 0.05 g/day to abou22 M8Ra 2006/ day,
preferably fromabout 0.5 jig/day to about 500 jig/day. A conmpound can be
~adm ni st &e@0inéda periodi c dose: weekly, multiple tPAREYSEEFINeek, dailly,
or multiple doses per day. The treatnent reginmen may require

adm ni stialf.g Wit ¥lic £1d anedatkipeidsaasd @l sbdieuied uhtltheacavguaiejs f or sever al

weeks or nonths, or the treatnent reginen requi re, chr.onjc

adini ni stdisseie Thispblof i soletinnas adgistr 52 yuein g fanke g’tﬁ"&%?%’?"é’g fin the

gener al JangRih of Nasmabout 0.05 tg/day to about 100 ny/day, preferably
0.5 to 1000 tg/day. The present active agents can also be co-adm ni stered
with one or nore other therapeutic agents. For exanple, for the treatnent
of asthma or of chronic obstrughimeoPBamiar y di sease, the present agents
can be adm nistered in conbination with a 15 muscarinic receptor antagoni st
(e.qg. ipatrophissrasmimillagrass heipppraimneh dapoydedermplaton coridiie 4 nf | anmat ory

agent  ( &olmbilddlor AR SRBRIATHIsO RakRIibEGhBagRishasone, budesoni de, nomet asone,
ciclesonide, or triancinolone). In addition, the present active agents can

be co-adm niGslatip lalofianpanrdasten filled it apharsaceutinl CompRsties aviitd/ or

- bronchodj I r beneficial activity, including but not limted
to, a pﬂ%é%ﬂg‘gfggg{gg%gg' (PDE) inhibitor (e.g. 20 theophylline); a PDE4

i nhi b0t or ( eIupredignisoni | ast or roflumilast); an i munogl obulin antibody

(al g anti body)yr—ateuvkotrireneamtagonst— (e g, montereukast); a cytokino
ant agoni st therapy, such as, an interleukin ﬂ‘ﬁ{ci“ﬁlﬁ&? (alL anti body),

speci fi cal | y Pharmatapticp! saftteg peipyg compevad | L- 13 PRerapy, or a conbination
thereof; a pilettesse inhibitor, such as an ePastase or tryptase inhibitor,
cronolsyn sodi—wﬁmﬁedﬁm*omﬂmsodfw-mj?oﬂi"m%%t e. Further,
the present &hephasmeguticaksaltof aptyd empounddymigranized Arigrie blp fhye agent or
ant i hi st aii negy,, (%ﬂ{e%%%lf B IR esfaﬁ:r adnifEst@bd RinglaRLARSMEIE agents

adm ni stered in conbination th a conpound of the invention are in the
range of about 0.05 p.g/day to about 100 ng/day. Accordingly, the

conposi tions. of the invention ggn,pARLL BRIy comprise a 30 conpound of the
invention as well as another therapeutic agent as described above.

 Addi t2onal s ihisssheple Hiustrates shefpoapakigonnalladey pevslerdpropipiion eanfangdnpounds  of

the present in I : { ] eelN€ Science and Practice

W oﬁcﬁ%ﬂg‘%ﬂﬁwpﬁ’ﬁse%%cg’gpé&ﬂeﬁﬁﬂhmggwc&

of Phann?ﬂ:f,

A pharmaceutical composition is prepared having a bulk formulation ratio of
micronized pharmaceutical salt to lactose of 1:200. The composition is packed into a dry
powder inhalation device capable of delivering between about 10 pg and about 100 pg of

25 active drug ingredient per dose. _

‘ Formulation Example K

This example illustrates the preparation of a formulation containing a compound
of the invention for use in a metered dose inhaler.
A suspension containing 5 % pharmaceutical salt of active compound, 0.5 %
30 lecithin, and 0.5 % trehalose is prepared by dispersing 5 g of active compound as
" micronized particles with mean size less than 10 um in a colloidal solution formed from
0.5 g of trehalose and 0.5 g of lecithin dissolved in 100 mL of demineralized water. The

"suspension is spray dried and the resulting material is micronized to particles havinga
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WD 03/ 042164 Fornul ation Exanple S This exanple illustrates the preparation
-of ‘anot her representative pharnaceutical conposition for2 gagh 2006
~admni stration of a conpound of this invention: Edition, Lippincott
WIIiarrsv&T(wJé , Phil adel phia, PA, 2000. The foll 92%-; limting
exanpl es ustrate representative pharnmaceuti cal %?5 of the
i nvention. Fornulation Examle A 5 This exanple il I ustrates the preparation
of a remeesélnmat:nlm i d Sriie € Thei pediicles o knpdadi intp Gapisies? wish pressrézed ni st rat i on of
~a conpo nventlon I ngredients Quantity per tablet, (nmg) -- -
Lmdlﬁé{efretg E%r}rlﬁrc‘)und 2 10 Lactose, spray-dried 148 Magnesium
stearate 2 The above ingredients are mxed and introduced into a hard-shell
gelatin capsul e. 15 20 25 PCTILS02/ 36 redients Quantity per tablet,
(my) - --- - ----- Lormulation EXamg f‘ﬁi, ---------------- Active
Corrposmd 4 @mmammllﬁ&ateimepmﬁaatibﬂﬁfa rdhgmietmnumtsmmgaasbnapoﬁnd m——m - a-- -

--------------- ve ingredients are mxed intimtely and
pressed #WF&“@W?QF%“@%’&F&FW&%‘PO@? ’é’Bﬁ?—‘Or nul ati on Exanple C This exanpl e

il lustrates hhespaﬁsﬁm&bﬂmhmgsc% pm&mmslemk aﬁmﬂ&qohmmﬁ@aﬂml%al 30

- conpositiop for dmnis on of a c ound. o %_é‘ll S _l.avention. An
oral sudsshaisiemedy S5 Mgt Rampo supE et gt i
- mean size less than 10 pm in a solution formed from 0.2 g of lecithin d.xssolvedmZOOmL

10  of demineralized water. The suspension is spray dried and the resulting material is
micronized to particles having a mean diameter less than 1.5 pm. The particles are loaded

into canisters with pressurized 1,1,1,2,3,3,3-heptafluoro-n-propane.

Biological Assays

15 The compounds of this invention, and their pharmaceutically-acceptable salts,
. exhibit biological activity and are useful for medical treatment, The ability of a
compound to bind to the B, adrenergic receptor, as well as its selectivity, agonist potency,
* and intrinsic activity can be demonstrated using in vitro Tests A-C below, in vivo Test D,

below, or can be demonstrated using other tests that are known in the art.

20
Abbreviations

%Eff % efficacy
ATCC  American Type Culture Collection
BSA Bovine Seram Albumin

25 cAMP Adenosine 3’:5"cyclic monophosphate
DMEM Dulbecco’s Modified Eagle’s Medium
DMSO Dimethyl sulfoxide
EDTA Ethylenediaminetetraacetic acid
Einax maximal efficacy

30 FBS Fetal bovine serum

' Gly Glycine
HEK-293 Human embryonic kidney - 293
PBS Phosphate buffered saline
_ pm rotations per minute
35 Tris Tris(hydroxymethyl)aminomethane
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33 22 March 2006 WO 03/042164 5 10 15 Ingredients Active Conpound Funaric
aci d . Sodi um chl oride Methyl paraben G anul ated sugar Bokidhaloo670%
solution) Veegum K (Vanderbilt Co.) Flavoring Colorings Distilled water
PCTI USO2ka@fd@duér 1 g 0.5g 2.0g 0.1 g 2559 1BcBUs@sed70 g 0.035 nl
0.5 ng g.s. to 100 nL Fornulation ExamIp e D This exanple illustrates the
preparation of a representative haklgrrgac&“ghcal co&&ggliltion containing a

compound of this i nYEmbry Preparation krom Xpressing
B4 or Pz Adrenergie Receptors
HEK-293 derived cell lines stably expressing cloned buman By or B adrenergic
receptors, respectively, were grown to near confluency in DMEM with 10% dialyzed FBS
5 in the presence of 500 ng/mL Geneticin. The cell monolayer was lifted with Versene
i:S,OOO (0.2 g/L. EDTA in PBS) using a cell scraper. Cells were pelleted by centrifugation
at 1,000 rpm, and cell pellets were either stored frozen at -80°C or membranes were
prepared immediately. For preparation, cell pellets were resuspended in lysis buffer (10
'mM Tris/HCL pH 7.4 @ 4°C, one tablet of “Complete Protease Inhibitor Cocktail Tablets
10 with 2 mM EDTA” per 50 mL buffer (Roche cat.# 1697498, Roche Molecular
Biochemicals, Indianapolis, IN)} and homogenized using a tight-fitting Dounce glass
homogenizer (20 strokes) on ice. The homogenate was centrifuged at 20,000 x g, the
pellet was washed once with lysis buffer by resuspension and_ccntriﬁxgation as above. The
final pellet was resuspended in membrane buffer (75 mM Tris/HCl pH 7.4,12.5mM
15 MgCl;, 1 mM EDTA @ 25°C). Protein concentration of the membrane suspension was
determined by the method of Bradford (Bradford MM., Analytical Biochemistry, 1976,
72, 248-54). Membranes were stored frozen in aliquots at -80°C.

Test A

20 Radioligand Binding Assay on Human
B1 and 2 Adrenergic Receptors

Binding assays wete performed in 96-well microtiter plates in a total assay volume

of 100 pL with 5 pg membrane protein for membranes containing the human B2

adrenergic receptor, or 2.5 Jlg membrane protein for membranes containing the human B
25  adrenergic receptor in assay buffer (75 mM Tris/HCl pH 7.4 @ 25°C, 12.5 mM MgCl,,
1 mM EDTA, 0.2% BSA). Saturation binding studies for determination of K, values of
the radioligand were done using [?H]dihydroalprenolol (NET-720, 100 Ci/mmol, |
PerkinElmer Life Sciences Inc., Boston, MA) at 10 different concentrations ranging from
0.01 oM — 200 nM. Displacement assays for determination of pK; values of compounds
30 were done with [3Iﬂdihydroalprenolol at 1 nM and 10 different concentrations of
compound ranging from 40 pM — 10 pM. Compounds were dissolved to a concentration
of 10 mM in dissolving buffer (25 mM Gly-HCI pH 3.0 with 50% DMSO}, then diluted to
1. mM in 50 mM Gly-HCl pH 3.0, and from there serially diluted into assay buffer. Non-
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An | nj ect abl e p'r"epar' ation buffered 't o a 'pl-.l of 4| S pkeba}-ed rﬁa\}‘i'n'g;t‘hé}
following 20 conposition: 25 30 Ingredients Active ConpoMagh3odéum
Acetate Buffer Solution (0.4 M HC (1N) Water (distilled, sterile) 0.2 g
2.0 ML dyposfei@H 4 d.s. to 20 nL Fornul ati on Exanp IS, exanpl e

il lustrates t%e preparation of a representative phar %glggtsj%{}?g‘f conposi tion
for injection of a conmpound of this invention, A reconstituted solution is

pr epar egpesifichindinggapdeieming insheprescacegdd@ M uplapeled Pprepgled A¥Bipound of this
I nventi . . ' ' han dj - ] ANV of an 35
int rave%ﬁs‘ﬁﬁﬁ%ﬁf#ﬁ?@%&gﬁ%&a{el @I eéqu\ei %lﬁﬁt %ﬁégg{’ﬁ%g\%%oun . Such fluids
ar edchowffﬂﬁlmﬁm&%/crdﬂ‘ﬂgb&seibstﬁlmpbm(mc@%%&ﬁi@memmﬁmgcﬁr a mxture of
5% dext rose % ' Of | I L e lactated R nger's
i njecti 8%,%%[1(%{&?3%’ g’gopoaeﬁl fé#éigh%%ﬂé&p%&s@e%%e@@%r%%v@% Nor nosol - M and 5%
dext r¥s éjtralienbuyffee (78 mM Fds/HEY pA T d@ RFG d@6 'meM Mghiet tidMBDTADI034 22 March 2006

WO 03/ 042164 PCT/ USCR/ 3623 or mul at | | e Ni.g . e le illustrates
the prefREP iuﬁl??uaymé%?cgﬁ%egg gg{e@%ﬁgpm%ﬁnéépﬁq%@ﬁ%m)égla ?on cont ai ni ng
a CoNpOwR (PhckhldBioSciaN@Tol., Meridé) GTHwacidabd md plagp skeficomned s apr epar ed havi ng

the foll.ow ng conposition;
: Packar opcorlrmgt liquid scintillation counter (Packard BioScience Co., Meriden, CT).

Binding data were analyzed by nonlinear regression analysis with the GraphPad Prism

10 Software package (GraphPad Software, Inc., San Diego, CA) using the 3-parameter model
for one-site competition. The curve minimuin was fixed to the value for nonspecific
binding, as determined in the presence of 10 pM alprenolol. K; values for compounds
were calculated from observed ICsg values and the K, value of the radioligand using the
Cheng-Prusoff equation (Cheng Y, and Prusoff WH., Biochemical Pharmacology, 1973,

15 22, 23, 3099-108). The receptor subtype selectivity was calculated as the ratio of
Ki(B1)/Ki(B2). All of the compounds tested demonstrated greater binding at the f,
adrenergic receptor than at the B, adrenergic receptor, i.e. Ki(f1) > Ki(B.). Most preferred

compounds of the invention demonstrated a selectivity greater than about 20,

20 Test B

Whole-cell cAMP Flashplate Assay With a Cell Line
Heterologously Expressing Human §; Adrenergic Receptor

For the determination of agonist potencies, a HEK-293 cell line stably expressing
éloned human f, adrenergic receptor (clone H24.14) was grown to confluency in medium
25 consisting of DMEM supplemenied with 10% FBS and 500 pg/ml Geneticin, The day
before the assay, antibiotics were removed from the growth-medium.,
cAMP assays were pe_rfdnned in a radioimmunoassay format using the Flashplate
Adenylyl Cyclase Activation Assay System with 151 c AMP (NEN SMP004, PerkinElmer
Life Sciences Inc., Boston, MA), according to the manufacturers instructions.
30 On the day of the assay, cells were rinsed once with PBS, lifted with Versene
1:5,000 (0.2 g/L. EDTA in PBS) and counted. Cells werc pelleted by centrifugation at
1,000 rpm and resuspended in stimulation buffer prewarmed to 37°C at a final

. conceniration of 800,000 cells / mL Célls were used at a final concentration of 40,000
30




51 ngredients Active Compound0.1-5.0 g Hydr oxypropyl - (3- cycl odext rinl-25 g
105% Aqueous Dextrose Solution (sterile)qg.s. to 100 nL TheMabsvE0OS .
i ngredients are blended and the pHis adjusted to 3.5 0.5 using 0.5 N HC

or 0.5 N%%m]é;For nmul ati on Exanple G This exanple ﬂ({Tln}éﬁztm;s%es t he

preparation a representative pharnmaceutical conposition tor topical
application of a conmpound of. this invention. |ngredi en'}t?g(?_r ans 20---- - - -
- - - - - -cells fypl) iy dheepsgp SioRponngs were dissalved tpa opesaiy 2t 1P W oil5

25Pet r ol adsuivh@ vivdirs n@ﬁﬁlg@%gH%’,g} ﬁ&psml DRBOSIRAQilfea BHAnAKt y! at ed hydr oxy

ani sol e) 0.01 V\aterﬂ. s. t All of the above ingredi ents, except

wat er, atlmMdAHHR gHadkanddtmetbere serigClilfadtintg pssay iuligr TAMMf f i ci ent quantity
of wat _ertn%m&g;@l 1.4 & 108, 128464 hggéxf1Wﬁb@ﬂ§o.§%lﬂshb.r@on&gaume§a fy the
ingredients, and water then added g.s. 100 g. 35Formul’ation Examle H This
exanpbe testédis theasmay att I9diffsreapennesnirgivns franging Slomdsditvde P eMohar naceut i cal

R L e
phar mac edtidet@! husiet. Plakk woekéaled, BabRed o hightat FCnYcsattidure kil ori de sol ution
- morning in a topcount scintillation counter (Packard BioScience Co., Meriden, CT). The
amount of cAMP produced per mL of reaction was calculated based on the counts
10  observed for the samples and cAMP standards, as described in the manufacturer’s user
manual. Data were analyzed by nonlinear regression analysis with the GraphPad Prism
~ Software package (GraphPad Software, Inc., San Diego, CA) using the 4-parameter model
for sigmoidal dose-response with variable slope. Agonist potencies were expressed as
pECsg values. All of the compounds tested demonsirated activity at the B, adrenergic
15 receptor in this assay, as evidenced by pECsg values greater than about 5. Most preferred
compounds of the invention demonstrated pECsq values greater than about 7.
Test C

Whole-cell cAMP Flashplate Assay With a Lung Epithelial Cell Line
Endogenously Expressing Human f; Adrenergic Receptor

20 For the determination of agonist potencies and efficacies (intrinsic activities) in a
cell line expressing endogenous levels of B, adrenergic receptor, a human lung epithelial
cell line (BEAS-2B) was used (ATCC CRI.-9609, American Type Culture Collection,
Manassas, VA) (January B, et al., British Journal of Pharmacology, 1998, 123, 4, 701-

‘1 1). Cells were grown to 75-90% confluency in complete, serum-free medivm (LHC-9

25 ~MEDIUM containing Epinephrine and Retinoic Acid, cat # 181-500, Biosource
International, Camarillo, CA). The day before the assay, medivm was switched to LHC-8
(No epinephrine or retinoic acid, cat # 141-500, Biosource International, Camarillo, CA).

cAMP assays were performed in a radioimmunoassay format using the Flashplate
Adenylyl Cyclase Activation Assay System with “I-cAMP (NEN SMP004, PerkinElmer

30  Life Sciences Inc., Boston, MA), according to the manufacturers instructions.

On the day of the assay, cells were rinsed with PBS, lifted by scraping with 5mM
EDTA in PBS, and counted. Cells were pelleted by centrifugation at 1,000 rpm and

resuspended in stimulation buffer prewarmed to 37°C at a final concentration of 600,600
40 '




. 35 22 March 2006 WD 03/042164 PCT/US02/ 36237 acidified with citric
acid. The mxture is stirred and sonicated until the actp¥Raseh 2006S

di ssol ved. The pH of the solution is adjusted to a value in the range of
from 3 toy§ebMadhe slow addition of NaOH 5 Fornul atj le | This
exanpl e’ i Iﬁustrat es the preparation of a dry powder fﬂc??ﬁrum%%n cont ai ni ng
a conpound of the invention for use in_inhalation cartridges. Gelatin

i nhal at icells /autr Cellsiyagnsad & arfingl copcepiration of HHOA0eals ell dntie 85%bosi t i on havi ng

the fol lcow dé%fe%kcﬁ%ﬁoaé&kéﬁ%ﬁﬁ'&ﬁb&ﬁﬂﬁﬁéﬁ@ﬁ%ﬁﬁbﬁﬁm of active
conpoundng(cartridge 0.2 Lactose25 15 The pharnaceutical salt of active

conpoundply- CHP%?’&WIM%F)‘PMSQ) ﬂ@nsﬂ@%ﬁoﬂgn%wwm%%cwﬂrﬁeo e¢htents of the
cartri d%%ﬁlﬁér@seaﬁﬁ}mu%éd%@%swuﬁgr@s eﬁwﬁgmt:m@bar@ 24°@ 98 Al on Exam le J

20This exanple illustrates the preparation of a dry powder fornulation
cont af nlwlalmmﬁdoé%ﬁ% invention for use in a dry powder inhalation

devi ce. A PhaGRGRHE LRl EATRRSKL) AN FrALEDRREMAG Ml Rl k f ormul ati on

ratio of mecr arnmaceutical salt to lactose of 1:200. The
. conposi tIDGMiolepbzthwlmahte@oasedva} delpmmmmmaﬁswvgﬁiod@% ce capabl e of

- deliverin bout 10 bout ti.ve drug
i ngr edié‘??gmge mﬁi‘%c%"‘rfo“reﬁfﬂ%‘i%%ﬁp"éx 3%’% nﬁ%ém?q%lolﬁst rates the
pr epar atlb@ﬂl165—ccﬂdﬁ@ﬁﬁbﬂﬁﬁfeﬁﬁla&@%&lswﬂgnﬁu&mﬂmumﬁm af°chel i nvention for

use iin a netered dose_inhaler. A suspension contajni (g% éphar maceut i cal
sal t 19f cawntsdfhe neshamewing in Hlopcoypt Seleﬂlla@eal epnisr (BapidrdPi8Sagnes &fal ose i s

prepar edadites iCINErss iahbun? o AMP FSlh¥E p& FPEURR i@ Swas calculated based

on the counts oBservad for samples and cAMP standards, as described in the
manufacturer’s user manual, Data were analyzed by nonlinear regression analysis with the
GraphPad Prism Software package (GraphPad Software, Inc., San Diego, CA) using the

15  4-parameter model for sigmoidal dose-response with variable slope. Compounds of the
invention tested in this assay demonstrated pECsg values greater than about 7.

Compound efficacy (%Eff) was calculated from the ratio of the observed Emax

(TOP of the fitted cuﬁe) and the maximal response obtained for 10pM isoproterenc! and
was expressed as %EIf relative to isoproterenol. The compounds tested demonstrated a

20 %Eff greater than about 20.

Test D

Assay Of Bronchoprotection Against Acetylcholine-Induced Bronchospasm
In A Guinea Pig Model

Groups of 6 male guinea pigs (Duncan-Hartley (HsdPoc:DH) Harlan,
25 Madison, WI) weighing betWeen 250 and 350 g were individually identified by cage
cards. Throughout the study animals were allowed access to food and water ad libitum.
Test compounds were administered via inhalation over 10 minutes ina
whole-body exposure dosing éhamber (R&S Molds, San Carlos, CA). The dosing
chambers were arranged so that an aerosol was simultaneously delivered to 6 individual
30 chambers from a central manifold. Following a 60 minute acclimation period and a
10 minute expoéure to nebulized water for injection (WFI), guinea pigs were exposed to

an aerosol of test compound or vehicle (WFI). These aerosols were generated from
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m croni zed particles wth nean size less than 10 pmin a colloidal solution
formed from 0.5 g of trehalose and 0.5 g of lecithin digspawtdoos 100 niL
of dem neralized water. The suspension is spray dried and the resulting

" mat eri al WM HFbNi zed to particles having a 36 22 MEEENSE(G657WO 03/ 042164
PCT/ US02/ 36237 nmean di aneter less than 1.5 atm The 'particles are | oaded

I Nt 0 canaptesssoMiidnkh ugingemd il Staditbulized Set (Modek 2215 | RARI Resphateey  For nul ati on

"Exam |l e 5 This e e illustrates the preparation of a fornulation

cont ai ni m%m%’(tjﬁ%coﬁcg&h‘&?ﬂtﬂg“?’ é’rﬁ%‘ﬁ'refoglg e in a netered dose inhaler.
A suspen@@r= 3%,0ai 21 7angd B, Yiphpstrapesird of? psialThe g flawtthrogghatpound and 0. 1
% lecithin.is pr.epared by di spersin f. actjve co und as m cronized
particl egebmlﬁeﬁat%ﬁgwmg‘f'%@%’fsg@faf AR gtgﬁgﬂ-?rma‘ﬁivoﬁﬁ%% ‘H? rmed fromo0.2 g
of | ed t Bdrébollivisetiriverintonthe’dBnidrs BhCpositivelgradsives Hb diitidn wRbvas usedhe suspensi on

Is spray . dried and the resulti material is .mcronized to particles

havi ng admﬂleﬂggmgﬁerP &eds Qfﬁo - §YHTR Llhefﬁfzmﬁ‘éﬁetﬂf"zﬂhé%m’a’r e loaded into

cani st er Spﬁfd'ﬁ’ilﬁat&? @.SSMJédﬁﬁ?tio’hﬁaas hebhilidad3 Jﬁish&@fnﬁé‘sh:ﬁ@@ﬁviﬂm&fcﬁﬂﬁf}e- Bi ol ogi cal

Assays 15 The conpounds .this inventiaon, .and their

phar rraceEH‘?Pé‘ﬁPgRF‘?'Q%%’SE"EE'I’IEE‘%O&‘I‘Y%%MS Ogﬁll‘?ifﬁlie‘il nehgi cal activity and are

useful for megieeancHopRBkMR ects SR oRPdlnts Jdnflistéred £ ARG wepe Di Nd to the P2
as it [ agoni st, potency, and

adrengrgi c. regeptor, as we| | selectivit

it ri K5 gralyatd 9@?%/“’*&%%308&?1&@%?&@@{ 345t ﬁém@y{ﬁmrﬁ 85t88¥s A-C below, in
Vi vo  TesFordy-five R, pridf to@@ baR@f SR Polnkig tetuatisn, Bath @hihed pig ®8d s that are
known in the art. 20 Abbreviations 25 30 35 %ff % efficacy ATCC Aneri can
Type Cul angsthetizey yith-an ipigamuscular injection of ketamine (43.75 mg/kg),

xylazine (3.50 mg/kg) and acepromazine (1.05 mg/kg). After the surgical site was shaved

and cleaned with 70% alcohol, a 2-5 cm midline incision of the ventral aspect of the neck
15 was made. Then, the jugular vein was isolated and cannulated with a saline-filled
7 polyethylene catheter (PE-50, Becton Dickinson, Sparks, MDD} to allow for intravenous
infusions of a 0.1 mg/mL solution of acetylcholine (Ach), (Sigma-Aldrich, St. Louis, MO)
in saline. The trachea was then dissected free and cannulated with a 14G teflon tube
(#NE- 014, Small Parts, Miami Lakes, FL). If required, anesthesia was maintained by
20 additional intramuscular injections of the aforementioned anesthetic cocktail. The depth
. of anesthesia was monitored and adjusted if the animal responded to pinching of its paw
or if the respiration rate was greater than 100 breaths/minute.
Once the cannulations were complete, the animal was placed into a
plethysmograph (#PLY3114, Buxco Electronics, Inc., Sharon, CT) and an esophageal
25 pressure cannula was inserted to measure pulmonary driving pressure (pressure). The
teflon tracheal tube was attached to the opening of the plethysmograph to allow the guinea
pig to breathe room air from outside‘the chamber, The chamber was then sealed. A |
heaﬁng lamp was used to maintain body temperature and the guinea pig’s lungs were
inflated 3 times with 4 mL of air using a 10 mL calibration syringe (#5520 Series, Hans
30 Rudolph, Kansas City, MO) to ensure that the lower airways had not collapsed and that
the animal did not suffer from hyperventilation.
Once it was determined that baseline values were within the range

- 03-09 mL/cm H,O for compliance and within the range
- ' ' 42




BSA Bovi ne Serum Al bum n CAMP Adenosine 3':5'-cyclic nonophosphate DVEM
Dul becco's Modified Eagle's Medium DVSO Di net hyl sul f oxpgl®iakdpT2006

.Et hyl enedi am netetraacetic acid Emax maxi mal efficacy FBS Fetal bovine
serum Gwo@mugishe HEK- 293 Human enbryoni c ki dney - Z3@%museBg:ffhosphat e
buffered saline rpmrotations per m nute Tris

| Tl s(hydy i nomet hane 3 h 20060 03/ 04216

- pCT/ USOZ 35498 %’%nwﬁé éﬂ’g?f%’t‘?% t‘ﬁ’?ﬂ“&‘y EYpasgL Y ﬁu ﬁén or J3z

Adr ener g%ﬁatmhma@rhﬂﬁ:r&ﬁ&t dﬁmpuwepkoga&ilbnablwﬂﬁ cSIleaii)dnyaneﬂ@imﬁm ng cl oned
human P- 32 adr cept or.s. ecti,vel Wer rowmn to near

conf | uen8€"“|l # )L’aPE? hﬁé&ggxﬂeﬂmt??{épb‘?%’gﬁfwgéla%f 500 jig/n,
Ceneti ci aouea’ttm Thd clthajsgmnal\aamfe oneSindeithat ed:qultulﬁhManélﬂaﬁysﬁm@aﬂ?o (0.2 glL EDTA
in PB usjn C SCra s were pel]ete entrl ugation at
1000 3 piih Sl Bl epioiel viat Botsh pioreRBider Py ins B0 or oy anes
werfa pr ab fe&: hﬂmdnlo %l&@rment }Hﬁf&pﬁh@ﬁaﬂiﬂd&ﬁﬂﬂ eaﬁl@h’eatmegtlhﬁii@)a%/\/er go r elsus pended
In YSI'S er, rys one et. o nmp ete

b ot b5 o BHRGR B S ResBavEe V‘?&B'reé‘{‘)‘é"%ﬁ“&ﬁﬁ itich o celie 40888450 i buf fer
(Roche cs&nsﬁnfgﬁ&aﬂaaﬁnscﬁe@@ﬁkwl@puﬂzaarconn&tamh@mﬁﬁow@mﬁapol is, IN)) and

honpgeni zed usi t-fitting Dounce gl ass n| zer (20 strokes) on
il

ice. ThePRYRBYEN tgt“é‘ CEMipteass €6 S 3@6§F§38§P) thega| | et was washed

once w tlein\zS M&@gwaydéﬁgwﬁmaﬁg@aomwcentr| fugati on as above. The
final | et was resuspended |n menbrane buffer (75 nM Tris/HCl pH

7.4,12. 5n1v| 1533 yaluos e eiricd SpPrseyies, ﬁ‘f‘éﬁ"@}cht‘%ﬁ‘éf‘eﬁ*ﬂﬂ%?l%n of the

membr an ew@ﬂé%%@@e@ ﬂutﬂ@&h. Ach was infused intravenously for 1 minute from a syringe
pump (sp210iw, World Precision Instruments, Inc., Sarasota, FL} at the following doses
and prescribed times from the start of the experiment: 1.9 pg/minute at 5 minutes,
15 3.8 pg/minute at 10 minutes, 7.5 pg/minute at 15 minutes, 15.0 pg/minute at 20 minutes,
30 pg/minute at 25 minvies and 60 pg/minute at 30 minutes. If resistance or compliance
had not returned to baseline values at 3 minutes following each Ach dose, the guinea pig’s

lungs were inflated 3 times with 4 mi of air from a 10 ml. calibration syringe. Recorded

pulmonary parameters included respiration frequency (breaths/minute), compliance
20 (mL/cm H;O) and pulmonary resistance (cm HyO/ mL per second) (Giles et gL, 1971).

Once the pulmonary function measurements were completed at minute 335 of this protocol,

the guinea pig was removed from the plethysmograph and euthanized by
‘CO; asphyxiation. ’
' The quantity PD», which is defined as the amount of Ach needed to cause a
25 doubling of the baseline pulmonary resistance, was calculated using the pulmonary
. resistance values derived from the Jlow and the pressure over a range of Ach challenges
using the following equation. -This was derived from the equation used to calculate
Py values in the clinic (Aﬁ]. Thoracic Soc, 2000).

(logCa—TogCi}(2Ro—Ry)
Rz-Rs '

PDz:antiiog[long—}-

30 where:

Cy = Second to Iast Ach concentratxon {concentration preceding C)
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- 90 m nutes aP*FoGFROPETPEFRYUF

determined by the method of Bradford (Bradford MM, Analyti cal

Bi ochem stry, 1976, 72, 248.54). Menbranes were stored 57 Maaih 2006al | quot s
at -80C. Test A 20 Radioligand Bi nding Assay on Human (31 and 02

Adrenergi c Receptors Binding assays were perforned i = mcrotiter
pl at es iﬁ’s’%0 otﬁlg# assay volune of 100 pL wth 5 g rrélc Irg%aralgug}lot ein for
menbranes containing the human 02 adrenergic receptor, or. 2.5 gg menbrane
protein for fpabimairescepwiionohhdidcqnpratriondrsuiting inal-told BEEIHI recept or i n
assay- buffer (75, mM TrislHCl pH 7.4 @25C, 12.5 nM Mgd 2, 1 nmM EDTA, 0.2%
BSA) . Séf“&?."&f‘é’(’ﬁlsﬁnﬁﬁz studies for determination of Kd values of the
radi oli gand R@Lga@gﬁa{Lumﬂag {3H] di hydr oal prenol ol (NET-720, 100 G | mol,

Perki nEl mer Life Sciences Inc., Boston, MA) at 10 different concentrations

rangi ng fronR,8RQyalmmiter 800 nM Di spl acenent assays for determ nation of
pK, values o 9%"&%“9%%;80 were done with [3H di hydroal prenolol at 1 nM and
10 di fferent "¢oné rat1 ohs of conpound ranging from40 pM- 10 p. M
Conpounds Wekgtisicaisaiyerbftie datacan saftmalising a Qnt-WAy Ardysinotli ssol vi ng buf f er

(25 mM d y-HC H 3.0 h 50%,. DVSO) .. t hen .dil ut ed izn 50 MM
o 0 Stianegoloied by postheh e ABepoaps  Pulf i, Abuuedud st 00 M o

WO 03/ 04gddnsidreNRighific®06 PCT/ US02/ 36237 specific binding was determ ned
in the presence of 10 pM unl ahel ed_al prenql o] .. Assays... .e_incubated for

. gt,wdﬁ’f‘?l?dif Y PAERE f%ﬁ’gu‘"ﬂ%‘rlaemﬁ%"?ﬁ nated by rapid
filtrgti @RpKP4EPrisdh/vBrsoh 398 fdrivbRdovisi(biapliPagSaftese,(Jaa Diego,(CaBionBa) ence Co. ,
Mer.i den, C’i’) presoaked in

: n 0.3% pol ﬁet h Il_gﬂ?i m'@ne. Filter plates were
washed t hr ee Y5 Mig+@/iepMimk] +49°¢iog & scb’é%‘f SIPPPE: M Tri sIHCl pH 7.4 @ 4C,
12.5 mM MyCl IV ; b &P Y UBLBRR P A ind FCkarY biMin 2Bl at €S were
dried, 50 L éihg%oscilﬁgq%mfr&éu?d’ scinti %aat ?onﬁ fluid (Packard Bi oSci ence
Co., Mer impenacheCRympaticadiyl thelfamyith pligmaidal ¢#pe counted in a Packard Topcount

Liauid scint igebaldAllyCQuRbsiss bARCK AnloFh GSRIER EhatOsigddant den, O )
yZ y

Bi ndi ng data re ana nonlinear regression analysis with the
G aphPadbiendheprotective agoity witines noinsidarred CEhephmetdssf t ware, Inc., San Di ego,

CA) using the 3-paraneter nodel . . .
A J The .chFflowing synthetic examples are offered to illustrate the invention, and are

s

not to be construed in any way as limiting the scope of the invention.

: Examples
20 In the examples below, the following abbreviations have the following meanings.

Any abbreviations not defined have their generally accepted meaning. Unless otherwise
- stated, all temperatures are in degrees Celsius.

. Ba = benzyl
25 Boc = tert-butoxycarbonyl
' DMSO = dimethyl sulfoxide

EtOAc = ethiyl acetate
TFA = trifluoroacetic acid
THF = tetrahydrofuran

30 MgSO, 2 anhydrous magnesium sulfate
NaHMDS = sodium hexamethyldisilazane
TMSClL = trimethylsilyl chloride
DMF = dimethyl formamide
Boc = tert-butoxycarbonyl

35 TBS = tert-butyldimethylsilyl




for one-site corrpetltlon The curve minimumwas fixed to the value for
nonspecific binding, as determned in the presence of 122 htengo0enol ol . K,

~ values for conpounds were cal cul ated from observed | C50 val ues and the Li

~val ue of weespatiol i gand using the Cheng-Prusoff equatrimsmvgtirieng Y, and
Prusoff WH., Bi ochem cal Pharnmacol ogy, 1973, 15 22, 23, 3099-108). The
recept or subt@mratﬂﬂ:&m hoted gthetwmise, G lehts, mréﬁlgﬁ&eﬁdllend’sﬂvbﬂs @tre Ki (31)/Ki (02).

Al'l of the €9 ounds te nstrate e he P2

adr ener gPt* ragge}g’%?onf"ﬁeécﬁ&ﬁ'fpp fré ﬂf"%{ﬁ?}%ﬁé&‘@%g&‘} éé@p‘?‘ﬁ‘? nﬂg%g Ji“KI (31) >

Ki I(F>2)_ Ruist (mnmfsburgﬁﬂ) HonspellEisdickf ant glryeksonwmmem, rrnmmgﬂ%? ah |

sel ectiv te G ashpl ate
Assay W Fhé’,;%{ ?[1 @@%@%’Mﬁ&%@@ngB F(S%W@gﬁﬁﬁg’ﬁﬁd@? Adr ener gi c
Srably expfonstno il apbe mwmﬁﬁgwﬁmﬁ?‘eﬁ? e ane D4, 14) vas
gr own to% ‘?h@ﬂ%‘)}{eﬁﬁmﬁg ‘gﬁpgﬁ g‘% ‘EDP/E%#%‘EHS‘pI emented with 10%
FBS and peaéliogd Wheﬁﬂﬁﬁﬂér@ltﬁgeﬂd&ﬁosﬂ@e&‘e b@f:tﬂfn&mkiﬂfbs @ RaYonitéBd byt | CS were

" adi of i AP R AL AR S TR AR EPBE e Act | vat i on

Assay Syamm;m)hor 1Rl Sps Aol rbloGehres RefocbEo Mg puridd1by g onces | nc.

Bost o ccor di n ufacturers instrucfions. 30 On the day of

Dret ol ot Ay Rl By P AL P B bR ROYe e | 155, 500
(0.2 g/ Lsdnipleh wet d¥SsHyedan deutdatét! 9Fbent CEDICD, W, BEDMSLEM), ANd §RALY | f ugati on at

1,000 rpm and resuspended in_stinulation buffer prewarned to 37C at a final

‘concent r XPEAFVGFd wFha Yerin CGemind 2000 pstrument(300MHE osigg e zsidgalf | na
concent r pibicaglofhe lﬂs&d@&@ent &&h@&tehﬁr Gdhd2 A QR MBRRERARISfeaPlali/nkdsP2/ 36237 cel |'s

/[ well in the assay ounds were di ssolved to a concentration of 10 mM

in di ssfHeW%%‘i’q"gﬁca(‘?SwPﬁ\ﬂe@‘V‘eﬁ@’ ansipegotpraienzaE e FSMShen diluted to

1 mm in whlla PikiEYméiGhstribent (8 s@Bt AFrgso tXere serially diluted into assay
buffer (75 nm TrisIHJ pH 7.4 @25C, 12.5 tuM MyCl 2, 1 nM EDTA, 0.2% BSA).

Conmpounds were 5 tested in the assay at 10 different concentrations,

rangi ng fromgkampRN: Eniflesk d@Mmpdugadt i ons were incubated for 10 mn at 37C
and st opped by addltlon of 100 p.l ice-cold

N o 0 NJI/\N\
o o .
N SN
H
HO N
H
HO

To 62 mg (0.1 mmol) of compound bb and 0.1 mmol of N'-(4-heptyl-6-methyl-2-
20 -pyrinﬁdinyl)sulfanilanﬁde (available from Sigma-Aldrich Library of Rare Chemicals)
© 0.15 mL of toluene were added 9.3 mg (0.015 mmol) of racemic-2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl (Aldrich) in 0.15 mL toluene, 4.6 mg (0.05
- mmol) of tris(dilﬁenzylidineacétone)di_paﬂadium(O) (Aldrich) in 0.1 L toluene, and 29

mg (0.3 mmol) of sodiuﬁl tert-butoxide shurried in 0.4 mL tbluene. The mixture was

25 shaken and heated at 80°C for 5 hours. Acetic acid (80% aqg., 0.6 mL) was added and the
mixture was shaken and heated at 80°C for 5 hours. The crude reaction was diluted to a
total volume of 2 mL with DMF, filtered, and purified by reversed phase HPLC, using a

'mass—t{iggered, automated collection device. The product containing fractions were
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detection BUffér.‘Pfatés wer e sééiéd, inédbatédnbver hight'at 4Chand
counted the next norning in a topcount scintillation coppniarch(Ze@ekard
Bi oSci ence Co., Meriden, Cl). The anmpbunt of cAMP produced per ni of

reacti on wesskalgul ated based on the counts 10 observ e sanpl es. and
cAMP staﬁﬁgrds, as described in the manufacturer's uggﬂﬂkﬁ%ﬁ%gl. Data were

anal yzed inear ssion apalysi.s w.th the GaphPad Prism Software
package aﬁ”@ﬁﬁgﬂ%‘%ﬁf a'f‘frf%?%c"%’ﬁﬁyotﬁ‘@gﬁmﬁ tof compgunddesa. par anet er

nodel fpowdst.gnoi dal dose-response with vari abl e sl ope. Agoni st potencies
wer e expressed as pECS0 values. Al of the conpounds tested denonstrated
activity at the (32 adrenergic 15 receptor in this assay, as evidenced by

- pEC50 val ues gr eaThs infehhstiaphoipoind bRt pRp@ieask f@Rws.compounds of the

i nvent.d on denonstrated pEC50 val ues- greater than about 7. Test C Whol e-cel
CAMP Fl ashpl ate Assay Wth a Lung Epithelial Cell Line Endogenously

- Expr essi aSynthesdof cddphmaarer gi ¢ Receptor 20 For the determ nation of
agoni st potencies and efficacies (intrinsic activities) in a cell line
expressi ng endogenous | evels of (3Z, adrenergic receptor, a human | ung
epithelial cell line (3EAS 2B) wag ged (ATCC CRL- 9609, Anerican Type

Cul ture Collection, Manassas, V@ january B, et a)., British Journal of
Phar macol ogy, 1998, 123, 4, 701~ / Cells were grown to 75-90% confl uency
in conplete, serumfree nmediu 9 25 MEDI UM cont ai ni ng Epi nephri ne and
Retinoic Acid, cat # 181-500, BiosQurce International, Camarillo, CA). The
day before the assay, nediumwas switched to LHC-8 (No epi nephrine or
retinoic acia;,8 at # %4 - 500, Biosource International, Camarillo, CA).

CAWP assays were{fBf: PR Blep it A B eflaliofomAldishiig t he

Fl ashipl a1.@L ABEDMnthoRyibRsewhAGHIIa0b B, AaSaNe %%@&Tbmm of251- CAMP (NEN
SMPOA4, %ﬁgki?Elner 30 _Life Sciences Inc., Boston, MA),” according to. the
manuf actd & ST REmg LT 1§ heuss. & M pgnegus NagHH pasaddpdamijl thaabeoss wer e rinsed wit h
PBS, | i fihedd viay basid, 2i5LNG dibttiyheaRibas LB i BB andhe OFgQ&.QféﬁQe whel 1 s vere
pelleted, b entrlfugﬁtlgg at 1,000 rpmand "resuspended 1 n stinulation

buf f er AHQ 2 s@oiagEy tupnel The prgpnic phasecwaswashed with binegdizdeoer 40 22 Mar ch

2006 PCHaS02£8628 indehbdhtrhtedUader@odubs ph&iiie WEA cthpdind LA 2 1ANCENt rati on of
30,099 cells / well in the assay.
. orange oil. "H NMR (300 MHz, DMSO-d6) § 7.28 (m, 2H), 6.75 (d, 1H), 4.79 (s, 2H),

1.44 (s, 6H).

b. Synthesis of compound yy

O
1) nBuLi
o 2) CHaCON(Me)OMe o
S Mo
XX ¥
20 To 110 g (0.46 mol) of compound xx in 1.0 L of THF at -78°C was added 236 mL ,

. (0.51 mol) of 2.14 M n-BuLi in hexanes via a dropping funnel. After 30 minutes, 71 g
(0.69 mol) of N-Methyl-N-methoxyacetamide (available from TCI) was added. After 2
- bours, the reaction was quenched with water, diluted with 2.0 L of 1.0 M aqueous

phosphate buffer (pH=7.0), and extracted once with diethyl ether. The diethyl ether phase
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""Corrbbulrfds rw'ere di ssol ved to'é‘ concentration of 10 mM in dissol vi ng b'quf er
(25 MM dy-HC pH 3.0 with 50% DMSO), then diluted to l23Mardh 2006nMM G y
HC pH 3.0, and fromthere serially diluted into assay buffer (75 mM

TrislHO Bl ofed®25C 12.5 nM 5 MCL2, | ni M EDTA, Q,2%BSA), Conpounds
were tested 1n the assay at 10 different concentrations, ranging from 10

pMto 40 _pM i mal .response was _determned in the presence of 10 p. M

| sopr ot er@ﬁgﬁ%ﬁ’%ﬁﬁ ‘E‘WFFM@@W anfyopgepiraind ugdeCregierdst opped by

addi ti on peksurctf@ivela lighor@gk 61 48 GCKAsUBsOWA 8 b miBhah§ S bEgRal ed,

i ncubat ed over, n{aﬁ‘?t at 4C and 10 counted the next norning I'n a topcount
|

scinti | | &%H5h ¢ 1th hexpies,and the podust pryviallizeddo give sgmpourdryy aOTWhiteThe anount  of
CAVP pr odsiiae d BR300 ML i egdnb n counts

" observed for sanples and é%\%/gb}s)?%m’g@ﬁ%%ég??%i@' llfﬁ‘%%e]&: ,

manuf att dHa 254 (43H). Ld&kugH). Data were anal yzed by nonlinear regression
analysis with the G aphPad Prism Software package (G aphPad Softwar e,
‘Inc., San Diego, CA) using the 15 4-paraneter nodel for signoidal

dose- r es pobiathepis pfcopppimdaze sl ope. Conpounds of the invention tested in
this assay denonstrated pEgS0 val ues greater than, about 7. Conpound

efficacy (%&ff) was cal cul gted f o %e rati o of |f he observed Emax (TOP of
X rmj;ﬂ[a%g onse o' "

the fitted curve) and & or 10p. M i sopr ot er enol
and was expressed rel atgygg to isopritgrenol. The conpounds tested
denonstrated a .2 greater__than_abquyf 2¢. Test D Assay O
. Bronchoprot ection st Acetyl choli ne-&gqy d Bronchospasm In A Guinea
Pig Model G oups of 6 mad e gui nea pigs (DuncanzHartl ey (HsdPoc: DH) Harl an,
25 Madi son, W) wei ghing between 250 and 350 g were individually identified
by cage ~cards. Throughout the study aninmals were allowed access to food
and V\ﬁ)ter ad ounds were adm ni stered via inhalation over

- oz L) oLSeATeH 2V s 7s ;
10 minutes ir 1588 oESeHmERRiaY 20 mef efhEHFA r 78 Rees aggedi3S San Carl os,
CA). Themtlesi.0¢f NeHRINSSh THICARE. [ ARIEHnE O ?%Sh%% gﬁg}g?@iﬁ? Phispas |

Si rrultaneg)sﬁl‘%/ aﬁlivered to 6 individual . froma central
mani f ol AV FIfHMIFFRAhe O mipitsed Boml (A Binend) g5 bromiee veasddded. ftennut e exposur e
to nebul figeh wa@E, thokadiBh Qﬁ‘stdu%he(d%zd)vl\%tlir%%iq_ﬁﬂeﬂw} Sifier Y] ufigpOsSed to an

aer osol of st. c ound or vehicle es€é aerosol s re generated
onto §0% mL ofo 5%) aqueous Na;SO; premixed with 500 mL of 5% aqueous NaHCO;. ? -

15 The phases were separated, and the organic phase was washed with brine, dried over

from

- "NapSO,, filtered, and concentrated under reduced pressuze to give compound zz as a light
orange oil that solidified in the freezer. 'H NMR (300 MHz, CDCl,) § 7.81 (m, 1H),
7.69 (m, 1H), 6.88 (d, 1H), 4.89 (s, 2H), 4.37 (s, 2H), 1.56 (s, 6H).

20 d. Synthesis of compound aa.

MeO
O g OMe
Compoundzz o ., 0
‘ . N

3 \/@Br
aa
Q




41 22 March 2006 WO 43/ 442164 PCT/ US02/ 36237 aqueous sol utions using an LC
Star Nebulizer Set (Mddel 22F51, PAR Respiratory Equi prERarchl 2006
M dl ot hi an, VA) driven by a m xture of gases (CO2 = 5% 02 21% and N2 =
74% at awgogeeise of 22 psi. The gas flow through the . nehulizer at this
operating pressure was approximtely 3 L/mnute. The gener ated 5 aerosols
were driven ifﬂtﬁ&%@e chapbers by positive pressure. dilution air was
~used during i %@Pyoﬁ@m&%?"&%H@QM?Wl?nﬁﬁ%b“@@W fg¥8he 10 mi nute
nebul i zajdgems1, 6amﬁ(b%hﬁ%?hﬁmﬁla&n%oﬂﬁwea%%bﬁﬂ(ﬁ‘@ém&‘i‘w' zed. This was

neasured_gravi netri cal (F% ari ng re-and post-nebulization wei ghts of
the fil | B@meRisusthylamine (Addrigh). dviie g&?ﬁ“& Z:S(W]@w}fé(ﬁle§4of conpounds
adni ni ‘st &hﬁ%oﬂ&cﬁlo&dh%hﬂﬁnh&ﬁhn@!‘@&seaddé@ T R éiﬁﬁg Wap! e body

pl et hysnogr aphy at 1. and 72 hour's pos Forty-five mnutes
pri or %t opariiionsg We@fw%ﬁét“w#mﬁfaﬁwﬁ%smmmﬁ c@acmdghnpms pi g was

anest het w&&@?é&a&éa Qﬁg b@&g@ﬁﬂd&% Wasﬂe&]brﬁ:% i Qvﬂﬂfw/a&?%;ﬁrﬁkpg . 75 my/ kg),

xylazine (3 acepromazi ne he surgi cal
site wasO¥hkeed, W@Iﬂ ellfbta’n@dtfwdtthafmwﬁlwo'ﬁ@lollV@S@rﬁiedhymmmehe i nci si on of

the vent gabmas oo I lar vein was
i sol ated and cannu I(at eg&%ﬁ Ajel I ne- f&Fﬁéﬁgﬂ ye%hhn]&éne (%at het er (PE-50,
" Becton []Detlhvlﬁlyi‘(ﬂhlor@@a? Rlyecwm))ultd@aaib hbghtbmngqfnma\/EM(3GOM| ons of a 0.1

| Sr‘rg{ |mr_1e e chea J?:en di gé?%tg)éd 2$lieé ?i%gr?ﬁg?’g%c? O;“hsa 14G a

teflon tuméﬁ),(smgﬁs 161),4, szsesme, 384, 3H), Bl7aKth, 1EDK®R6s (s,/6H), 2. 41f(ml #M))i r ed,
anesthesigsﬁpéﬁnaintained by 20 additional intranuscular injections of the
af or enen Janest hetic cocktail. The depth of anesthesia was nonitored
and adj ust3ethefis bfrempaind®db, r esponded to pinching of its paw or if the
respiration rate was greater than 100 breaths/ m nute. Once the cannul ations
were conplete, the aninmal was placed into a plethysnograph (#PLY3114,
Buxco Electronicsmmbnc Sharon, CT) andwvam esophageal 25 pressure cannul a
was inserted to neasn pQDaMg dri ving p g o pPssure). The teflon
tracheal tube was atn gt hysnograph to all ow
the guinea pig to brgatie ®oom air fron1out8 e t¥e chanber. The chanber

was then sealed. A h at ang | anp was=~used to ,nt ai n_body tenperature and
the guinea pig's \/\©\
0 i Br
. bb

To 41 g (65 mmol) of compound aa in 120mL of THE was added 200 ml. of
Am’e_thanol‘, followed by 2.46 g (65 mmol) of sodium borohydride. After 1 hour, the
solution was partitioned between 1.0 M aqueous phosphate buffer (pH=7.0) and diethyl

ether, and the phases were separated. The diethyl ether phase was washed with brine,

20  dried over KoCOs, filtered, and concentrated to an oil. The oil was purified by silica gél
chromatography (1200 mL silica gel, eluted with 18 acetone/0.5 triethylamine/81.5
‘hexanes) to give compound bb as a white foam. 'H NMR (300 MHz, DMSO-d6) § 7.37
(d, 2H), 7.13 (m, 4H), 6.95-6.75 (m, 8H), 6.68 (d, 1H), 4.95 (d, 1H), 4.83 (s, 1H), 4.74 (s,
2H), 4.56 (m, 1H), 3.67 (2, 6H), 2.55 (m, 4H), 1.42 (s, 6H).

25
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inflated 3 times with 4 nL of air using a 10 nlL calibration syringe (45520
Series, Hans 30 Rudol ph, Kansas Cty, MD) to ensure that22hMardh@eaes ai rways
had not col |l apsed and that .the aninmal did not suffer from

hyper vent WP&#94381¥4 Once it was deternined that basel i mETEShUsEs7Wer e Wit hin
the range 0.3 - 0.9 nLJcm H20O for conpliance and within the range 42 22
March 2006 WOEganild 21 SynthGT dfci@pamald’7 0. 1- 0. 199 cm H201nlL per second for
resi stance, the pul nonary eval uation was initiated. A Buxco pul nonary
nmeasur enent conputer prog lrhanabl ed the cobl eBtmﬁ ahd derivation of

pul nonary val ues. St rram he experinmental protocol
and data collection. e chaw er ime that occured within
t he pl et hysnogr apti h each bre# asured via a Buxco pressure
transducer. By inte é ing this signdl over time, a neasurement of, flow
was cal cul ated for each breath. This signal, together with the pul nonary

driving pressure changes, which were collected using a Sensym pressure
transducer (#UfRRyd8plingyascednruiniliraithul dsibELis ERahlAK eRbp) preanplifier

to a dat || ec (#. 3400 _and SFT3S 13 ot her 10
pul monar ;?;e p|¢f:’)arIl ‘ri?letj\lgﬁ‘sl"h %ﬂﬁﬁgﬁﬁﬁa@wﬁﬂg@&@%w%@dﬁgmﬂmg& i ne val ues
ver e col ppinidibyhifatiamideyiutfameiard ivllabdviah Aldia®), A TRA Sl oPEdngduls Ver e

Cyri nge 2mvgeuRb e TR B RO R a0 nc. | Sar asot &, FL) at

the follow ng doses and prescribed tinmes fromthe start of the experinent:
1.9 [.g/mnut nutes, /15 3.8 g/mnute at 10 mnutes, 7.5 gg/mnute
at’ 15 3rninut pl%3$ ﬁﬂ'ﬁ‘é’“&’f"“@‘b m nutes, 30 pg/nminute at 25 minutes
and 60 itg/m nute at 30 minutes. If resistance or conpliance had not
returned to baseline valugg at 3 mnutes follow each Ach dose, the

gui nea pig s lungs were ilnfl ted3t|mesw# of air froma 10 niL
calibration syringe. R pu ncl uded respiration.
frequency (breaths N conpl i rrw'ém H20) and pul nonary

resi stance (cm H20 m_per second) (Gnl{es et al., 1971). Once the
- pul nonary function riisurenents were conpleted at mnute 35 of this

protocol., the guinea pig was renoved fromthe pl ethysnograph and
eut hani zed by CO2 asphyxi ati on:
10 Using a coupling procedure similar to that described in Example 1, except

replacing the N l—(4-~h«=:p’t§,d-6—methyi—Z—pyriI:nidinyl)sulfanilamidfs with N 1-(4,6—dimethyi—2—
pyrimidinyl)sulfanylaimide (sulfamethazine, available from Aldrich), a TFA salt of
compound 3 was prepared. m/z: [M + H'] caled for CooH33NsOsS 564.2; found 564.2.

15 = Example4: Synthesis of compound 4
OH =
H
HO N
. H
HO

Using a coupling pfocedure similar to that described in Exan%ple 1, except
replacing the N 1—(4-he:ptyl—6-n‘nat:hyl—iz—pyﬂimidinyi)suif.anilamide with 2-
. sulfanilamidopyrimidine (sulfapyridine, available from Aldrich), a TFA salt of compound
20 4'was prepared. m/z: [M + H'] caled for CogHagN4OsS 535.2; found 535.2.
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version 3.00 for Whn

The quantity PD2, which is defined as the anbunt of Ach needed to cause a
25 doubling of the baseline pul nonary resistance, was capzMafdheghossi ng t he
pul nonary resistance values derived fromthe flow and the pressure over . a
range of wobs/@bmkl enges using the foll owi ng equati orpergkibsgspas derived
fromthe equation used to calculate PC20 values in the clinic (Am Thoracic
Soc, 2000). (logCz-109C )(2Ro-R) PDz=antjlog [,0OgCd RzRii 30 where: Q =
Second to [ ast Ach concentration (concentration preceding C2) 43 22 March
2006 WO 03/ 0Ez4iGgle BCHyhiheds daampodnd 5= Fi nal concentration of Ach
(concentration resulting in a 2 fold increase in pulnonary resistance
(RL)) Ra = Baseline RL value R, = RL value after C 5 R2 = RL value after
C2 Statistical analysis ofQthg data was performed using a One-Way Anal ysis

of Variance foll owed PO ho ng a Bonferroni / Dunn test.
A P-val ue <0.05 was cg deredm m Se-response curves were
fitted wwth a four ter |ogisty¥t G aphPad Prism

% s (G aphPad Sof l"\/vare San go, California) Y = Mn
+ (Max-Mn)I (1 + 10" ?I og ED50-X)* Hillslope)), where X is the |ogarithm of

dose, Y is the response (PD2), and Y starts at M and 5approaches
asynptotically to Max with a signoidal shape. Representative conpounds of

e Bor nt s DAERSoRHRReb G et il et B ARBAAPGOLEDC T Sl b are
of f er ed tpadidg tusN‘r-eampqh@mawbmppnmaxngmlfmuenude with 5-amino-ortho-
toluenesulfonanilide (p-toluidine-o-sulfanilide, available from Sigma-Aldrich Library of
* Rare Chemicals), a TFA salt of compound 5 was prepared. m/z: [M + H*] caled for
C3oHi33N305S 548.2; found 548.2.

10
Example 6: Synthesis of compound 6

| O]
N
HO E > \OO
HO :

Using a coupling procedure similar to that described in Example 1, except
replacing the N l—(4—heptyl—6-mathyl—Z-pyn’1_11idinyl)sulfanilamid<~3 with 4-aminotoluene-2-
15 sulfethylanilide (available from Sigma;AidIich'Library of Rare Chemicals), a TFA salt of
compound 6 was prepared. nv/z: [M +HY caléd for C33H1N30sS 576.3; found 576.2.

Example 7: Synthesis of compound 7

OHH o 0
N 57
O
HO N
H
HO .
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not to be construed in any way as limting the scope of the invention.
Exanpl es 20l n the exanpl es bel ow, the foll ow ng abbrevi a22 Maschz00é t he
fol |l owi ng neani ngs. Any abbrevi ations not defined have their generally

accept ed woansgs Unl ess otherw se stated, all tenpersggihis@smsaaze | n degrees
Cel si us .25Bn = benzyl Boc =tert- but oxycar bonyl DMSO di met hyl sul f oxi de

Et CAc - et hyl. .acetate OTFA = triflu cel etrahydrof uran
l\/gSO4anhydr 0 ?%@?P@E? iy %aﬂg gt 3& xham;%llk' %xﬁci?%dl si | azane TMSCI

tri met hyémdcingltheci-@rieptel-G Mbhyl=2- mmmhy}sulmmmmmwoc tert - but oxycar bonyl

TBS =tert.-bu | sil h.2 3/ 042 PCT/ US02/ 36237

Gener al Pl@?ﬂ%%’%ﬁ’%}iﬁ‘?ﬁaé’%wse} mrzlgg%é‘ﬁ%@g O%‘tﬁﬁé?\ﬁ? gd’%‘f er'i"4 and sol vents

wer e ptpf@blaaeﬂmmmmm&ﬁmﬁbs}sm&mm gomtiop6.2xanpl e Sigma-Aldrich (St.
J.

Loui SS I\/D)

Example 8: Synthesis of compdund 8

QH ﬁ Os 0
P \N/\I
HO /@L\’ \/\©\N£j '\/0
H
HO 7

Using a coupling procedure similar to that described in Example 1, except
10 replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-
(morpholinosulfonyl)aniline (available from Maybridge), a TFA salt of compound 8 was
‘prepared. m/z: [M + H'] caled for Cp7H33N306S 528.2; found 528.2..

Example 9: Synthesis of compound 9

OH
N O‘\S”:cp
) N
YR
HO™ . N
H
HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with N'-(2,6-
dimethylphenyl)—4—amino§enzene—l-sulfonamide {available from Maybridge}, a TFA salt
of compound 9 was prepared. m/z: [M + H'] caled for C3:HssN305S 562.2; found 562.2,

15

20
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Baker (Phillipsburg, Nn, Honeywel| Burdick and Jackson (Miskegon, M),
Trans World Chemcals, Inc. (TCl) (Rockville, ND), Mabypz Mdeh 2006
(Cornwal I, UK), Peakdale 5 Mlecular Limted (H gh Peak, UK), Avocado
Research‘gl;n 45l s Limted (Lancashire, UK), and Bi gRglusiBEsea’ ch
( Cor nwal |, &% and used without further purification; reactlons were run
under nitrog reaction tures were nonitored by thin |ayer
chr onat ogr ap foé)}emq’ﬁﬁ's"é’ﬁm?‘? hi gh performance |iquid
chr omat ography (anal HPLC), or mass spectronetry; reaction mxtures were
commonly purified by flash 10 colum chromat ogragz on silica gel, or by

)

preparative HPLC as descri [ bel ow;, NMR s re dissolved in
deut er at ed sol vent nlz 03 ‘ l spectra were acquired
w th a Varian Gem ni |nstrurre 0 ) Wising the residual protons
of the listed solvelRP ag the interna sﬁandard unl ess ot herw se indi cated;
.and mass spectronetrige”identification was perfornmed by an el ectrospray
ionizati on met hod (ESM5) 15 with a Perkin El nmer instrunment (PE SCl EX AP
150 EX).

: thessof o) 0 6 (Olmml)of
conpound bb ar@ﬂ““i)a PUPHPEIPT “ﬁrs"f‘ﬂar ﬁ‘g%‘?wescg{"’ﬁg{‘ ﬁW—P% ept
pyr i msdi ftyjlaﬁﬁytﬂ‘eam(il—aéﬁtﬂanﬁ am;iﬁ:agﬂw“ﬁihdw gh Library of Rare

- Chemi cal : of . to ne .were 5 mol ) of

racem c- 6%%"5%‘&%%%5‘3%@%‘%@ % Alﬁ'?‘i‘i‘ggﬂ%%ﬂallf’woﬂ‘rpf’%ﬁ‘i‘) in 0.15 L

t ol uene, 1mw&lnfqgaféa 05 mmol) of tris(di benzyl i di neacet one) di pal | adi un{0)
(Aldrich) in 0.1 nL toluene, and 29 ng (0.3 mmol ) of sodiumtert-butoxide
slurried in 0.4 nL toluene. The m xture was 25 shaken and heated at 80C for
5 hours. AcetiEfmild oi: (S$RfRAsiof cofhpburddll Was added and the "m xture was
shaken and heated at 80C for 5 hours. The crude reaction was diluted to a
total volume of 2 mL with DMF, filtered, and purified by reversed phase
.HPLC, using a mass-triggergg, ,automated coll ecti ga~device. The product
containing fractions were 45 22 Var ch 2006 164 PCT/ US02/ 36237

anal yzed by anal yti cal - M5, and ed“Nto gi ve a TFA salt of
~conpound | as a po The inter -npéh g~pb was prepared as
fol | ows. ' CH F

HO
10

Using a coupling procedure similar to that described in Example 1, except
rcplaéing the Nl—(4—hepty1~6-methyl-2-pyrimidinyl)sulfanilamide with N'-[2-
(triﬂuorometliyl)phenyl]-4-a111inobenzene— 1-sulfonamide (available from Maybridge), a
15 TFA salt of compound 11 was prepared. ‘

Example 12: Synthesis of compound 12

Cl

OH
050

N Cl
H
HO B N .
' H

HO

ZX
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" a. Synthesis of conpound xx. xx To 5 bromo- 2- hydr oxybenzyl al cohol (93 g, -
0.46 nol, available fromAldrich) in 10 2.0 L of 2, 2-di2eMafh3ooepane was
added 700 nlL of acetone, followed by 170 g of ZnCl2. After stirring for 18

hours, 1. ous NaOH was added until the aqueous__ phase was basic. 1.5
L of di et‘ﬁ?lpélﬁ?’ﬁgr was added to the slurry, and the dI'gant*plase was

decanted into a seporatory funnel. The organi c phase was washed with brine,
dried over Uﬁmupﬁﬁgm@ﬁ@nbsimﬂ@t@ﬁ;mmbaﬁe@xemﬂeﬁ exespticed pressure to

give co )%g 1@113%%1& 1%} 8Q%_ Mz, DMBO-d6) & 7.28
(m 2H %8‘3% ﬂ%%vla(%k%& d ) aﬂl}l 8b Synt hesi s of
c onpoundiclilprophenyBitamiR)be BNl fvbiniie (axailally f@@lmmd@),g 0.526 mal ) of
conpoun(‘j)féx |nd]__[20mS of TgiE at 78C was added 236 inL (0.51 nol) of 2.14 M
t o- BuLi Ahes VPR Ts droppl ng funnel. After 30 mnutes, 71 g (0.69
nmol ) %f N- NEt hyI N net hoxyacetarni de (available fromTd ) was added. After
2 hours, i%ﬁﬁn\éﬁ enchedd%gth water, diluted with 2.0 L of 1.0 M
aqueous pho m% es'fg hd extract ed once with diethyl ether.
The di ethyl ether. phase 46 22 I\/ar ch 2006 WD 03/ 042164 PCT/ US02/ 36237 was
washed once with brine, dr| over Na2S f| | tered, and concentrated under
reduced pressure to giv -rano- The 0|I was dissolved in a
m ni mum vol une of et hyl cet at e, *‘ hexanes, and the product
crystallized to give ©d ound yy a ite “solid. "H NVR (300 MHz, CDC13)
8 7.79 (m- 1H), 7.65 (m NHFHO 685(d , 4.88 (s, 5 21D, 2.54 (s, 3H),
1.56 (s, 611). c. Synt hesi s of corrpound zz. 0 1) NaHMDS
To a mixture of 0.69 g (1.83 mmol) of crude compound ee in 4 ml. of methanol
10 was added 70 mg of 10% palladium on carbon under a stream of nitrogen and the reaction
was shaken under 50 psi H; for 2 days. The reaction was filtered and the residue was
purified by reversed phase HPLC (gradiént of 10 to 50% acetonitrile in 0.1% aqueous
TFA). Fractions containing pure product were combined and iyophilized to afford a TFA
_ salt of compound 13 as a powder. m/z: [M + H'] caled for CozH3N4O6S 541.2; found
15 S415.
The intermediate compound ee was prepared as follows.
. a. Synthesis of compound A.
ij%n
. HN
HzN\/@ PhCHO, NaBH, \/\@L
_ ’ Br _ . A Br
To 10.7 g (53.0 mmol) of 4-bromophenethylamine {available from Aldrich) in 100
~* ml of toluene was added 6.30 g (64 mmol) of benzaldehyde. After stirring for 10
minutes, the cloudy mixture was concentrated under reduced pressure. The residue was
re-concentrated twice from toluene, and the clear 0il was dissolved in 50 mL of
25 tetrahydrofuran. 2.0 g (53 mmol) of sodium borohydride was added to the solution,

_ followed by 20 mL of methanol, and the flask was stirred in a water bath at ambient
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2) TMSCI 3) Br2 zz 10 To 23,4 g (0.113 nol) of conpound yy in 600 nL of
THE at -78C was added 135 nlL of 1.0 M NaHVDS in THE (Al g2 Makoh 208t er 1
hour, 15.8 nL (0.1 24 nol) of TMSClI was added. After another 30 m nutes,
5.82 nL (Wo®I@2kbl ) of brom ne was added. After a. fACGEAIS2P923H nut es, the
reacti on was quenched by diluting with diethyl ether and pouring onto 500
L of 5%AAGHSorACRB DO MHgsasls ACt Wahd@edntiDihe flinasbetavs THAHCC3. 15 The
phases were separated, and the organic @Pgﬂ@ was_%%%ggp rﬁéh brine, dried
over  NaJusmavas stiFeddn gtice batlfor 3pmipntes. apdthe selids prered YEREQhr e to give
conpoundy;zzy »@i&c’bld WA and%%ﬁe&m%lde tﬁeh@aroaﬂéﬂdélsmt &doinponl A sbneezer. 'H NWR
(300|\/HzCDC) é(m 1H) , (rn II-%6$8d1I—|) 4.89 (s, 2H),
4.37 (s,colotigss solid. 55 @Q)MHQ@WSO“ -2 HI T W dEhZ& 447 22 March

15 5 R, TR 1,2 12 o

trlethyl amne, followed by 16.0 nL (0.10 nol) of 4- brom)phenethyl anm ne

(Al dri chb..Synthesisofzompawd B- 27 g (0. 10 nol) of the 4, 4" -

di met hoxychl or odi phenyl met hane was added. After 30 mnutes, the slurry was
5 partitioned between 50% sat urat ed aqueous NaHCO3 and di et hyl ether, and
the phases were separated. The organi ¢ phase was washed once each with

wat er and brine, dried over K2CG3, fiIt 'Fed and concentrated to an orange

oil. The oil was purid‘ojnlg)gndw silica ography (1400 niL silica
“gel, eluted v_vith3aceton|trlle/05tr|etrh1%y 96.5 nethyl ene chloride)
to give conpound as as a |light orange foa (300 MHz, 10 DVvsO-d6) S

7.65 (in, 1H), 7.57 (m 111), 7.38 (d, 2H), 7.19 (d, 4H), 6.95 (d, 211),
6.78 (m 5H), 5.09 (s, 1H), 4.82 (s, 2H), 3.98 (s, 2H), 3.73 (m 1H), 3.66

(S, OH). 2! (9B g ({5hmonortBmbcind R 10051 SHRICHERI #astla@qmQuUNd bb. - MDO.

(16.5 mmol) of triethylamine. The solution was cooled in an ice/water bath, and 3.66 g
10 (16.8 mmol) of di-tert-butyldicarbonate was added. After 3.5 hoﬁrs, the solution was
concentrated under reduced pressure, and the residue was partitioned between 1.0M
aqueous NaHSO, and diethyl ether, and the phases were separated. The diethjl ether
phase was washed with water followed by brine, dried over Na;SOs, filtered, and
* concentrated to give compound B (6.1 g, 93%) as a colorless oil. TH NMR (300 MHz,

15 DMSO-d6) §7.38 (d, 2H), 7.28-7.13 (m, 5H), 7.04 (m, 2H), 4.29 (br s, 2H), 3.20 (m, 2H),
2.62 (m, 2H), 1.25 (s, 9H).

"¢, Synthesis of compound dd.

l?n
N

B Q~S«D
QC— _ -N/\
O
H

20 To a flask containing 3.4 g (8.8 mmol) of compound B, 2.8 g (11 mmol) of 4-

Compound B

morpholinosulfonylaniline (available from Maybridge), 0.41g (0.45mmol) of
tris(dibenzylidineacetone)dipalladium(0), 0.83 g (1.3 mmol) of rac-2,2’-

- bis(diphenylphosphino)-1,1’-binaphthyl, and 1.1 g (11 mmol) of sodium tert-butoxide
ﬁras added 40mL of toluene, and the mixture was heated at 95°C for 6 h under a nitrogen
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as bb To 41 g (65 mmmol ) of conpound as in 120nL
nmet hanol ,
t he
(pH=7. 0) vEposd2iét hyl et her,

ether phase was washed with brine, 20 dried over

followed by 2.46 g (65 mmol) of sodi um bor ohyde2 MarchAigoer
solution was partitioned between 1.0 M aqueous phosphate buffer
and the phases were sepacatuse/ssBie di et hyl

of THE was added 260 rnL of
1 hour,

K2C3X3i filtered, and

concent r @in@shhtse. T8 nkihire whb GilRéd witPZOORA diéthyl @ihbyand Wabtea neied wighr omat ogr aphy

(1200 mL_silica_gel
ol perions Ghh S iharuges AeHOyfpliogred by,

hexanes)'lqo

eluted wiith 18 acetone]/rﬂ%. t

riethylamne/81.5
INRREated aPemiy,, DVBSO d6) 8

7.37 (e, The &3h§Tomed Phase Gafficd oves Ma Oy, Hibhd, ot Sfhotated kda 4. 95 (d,
1H),.4.83 (s, 1H. 4.74 (s, .211), 4.56 (m 1H), 3.67 (2, 6H), 2.55 (m
4H), 1. 4%t eil Thegil was punfisdbyilicagelrbmatngraphyEadivn »f pHp0Ee#86237 Exanpl e

2: Synt hggiak iRhexGREO 4itskd 2oiBduRd d@ aCOHRbY RARSGE

sipe simlar to that

described in Exanple 1, except replacing the M(4- heptyl - 6- met hyl - 2- pyrim

i dinyl)sulfanilam de with N -(5-nmethoxy-2- pyr mdinyl)sul fanilam de

(sul fameter, available fromAl drich), a TFA salt of conpound 2 was

prepar edd. Syntesi§ Mcompbungaé.cd for C2sH31INSO S 566. 2; found 566.2. Exanple 3:

Synt hesis of conmpound 3 H 10 Using a coupling procedure simlar to that

described in Exanple 1, except replacing the

- N -(4-heptyl -6-nethyl -2pyrimdi nyl)sul f@niénat ni de wi ta 81 - (4, 6-di net hyl - 2-
pyri m di nyl ) sul f anyl anil)dsFFA( sul f amet haziné val labl e £ sl drich), a TFA

salt of conpound. 3 wag) Qacpared. | [M+ H | d o _(@9H33N505S

564. 2; founchmipbshddid 15 Exanple 4. B§§7‘nt Is of corrHound 4 (c)H H 20 Using a

couplinng procedure sind)l ar tg that des except

i bed e® Exanple 1,
replacing the.N - (4- heptyb&—ﬁet hyl - 2- pyri m di nyl )sul fani |l am de with 2-

BnQ
NHCHO

10 To 0.56 g of compound dd (.6 mmoi) in 6 ml CH;Cl; was added 4 ml. TFA.
After 15 minutes, the solution was concentrated, diluted with 30 mL ethy! acetate and
washed twice with 1.0 N aqueous sodium hydroxide. The ethyl acetate layer was dried
over MgSQq, filtered, and concentrated to an oil and dissolved in 8 mL of 1:1
methanol:THF. Bromohydrin GG (340 mg, 0.96 mmol) and K;COs (370 mg, 2.7 mmol)
.15 were added and the reaction was stirred at room temperature for 1.5 h. The reaction was
concentrated and the residue was diluted with 30 ml, water and extracted twice with 30
mL portions of toluene. The toluene extracts were combined, dried over Na;SOy, ﬂltéred,
“and concentrated. The residue was heated to 120°C. Adter 13 h, the reaction was cooled '

to room temperature and the crude compound dd was carried on to the next step without
20 purification. . A
_ Thc intermediate bromohydrin GG can be prepared as described in United States
Patent Number 6,268,533 B1; and in R. Hett et al., Organic Process Research and
Development, 1998, 2, 96-99. The intermediate bromohydrin GG can also be prepared
using procedures similar to those described by Hong et al., Tetrahedron Lett., 1994, 35,

25 6631; orsimilar to those described in United States Patent Number 5,495,054.

35




sul fani | ani dopyri m di ne (sul fapyridine, available fromAldrich), a TPA salt
of conpound 4 was prepared. mlz: [M+ Ht] calcd for C2s:BHBHHEH0635. 2;
found 535.2. 49 22 March 2006 WO 03/042164 Exanple 5: Synthesis of conpound
5 PCT/ USOP® @323% Usi ng a coupling procedure simlar treTl@BsH®scri bed in
Exanpl e 1, except repl aci ng the
N1- (4heptyl - ]Iglgﬂ Syrithidsis B Edipeuhd 94 f ani [ am de wi th 5--am no-ortho-
t ol uenesul fonanl i de (‘p-toluidine-o-sulfanilide, available from
- Sigma-Aldrich Library of Rare Chemicals), a TFA salt of conmpound S was
prepared. ntlz: [M+ W cacg}pd for C30H33N3GsS 2; found 548.2. 10
Exanpl e 6: Synthesis of c o:gnd 6 Using a@%up ;E gjl procedure simlar to
t hat described in Exa > e rep NgN
- (4hept yl - 6- met hy| - rimdinyl mde with 4-am notol uene-2 15
sul fet hyl ani li de ( i d&%lh@af rom Si gmayAl drich Library of Rare Chem cals),
a TFA salt of conpoun s prepared. nr/z: [M+ H] calcd for
- C32H37N305S 576. 3; found 576.2. Exanple 7: Synthesis of conmpound 7 20 50 22
March 2006 V@o@%ﬂ&Bbﬁ@ﬁB@'ﬁiﬁﬁﬁl)%ﬁ&%oﬁﬂimgzanﬂmfptlhm:gwpsmladure simlar

ot hy- 2B 18 S RYASE PP AR o EOERRERT BOHSLHS onyl ) hni | ne

. (avai l atdlﬁwédlﬁﬁhﬂ\ﬁﬁhﬂ{gdgﬂimsp&eﬂ'ﬁﬁemb for ﬁﬂaﬁo'mmaamdoﬂwumquﬂra@ar ed. mz: [M

+ H calgd f BS 52 d{%ﬁgp@ ﬁﬁe % f’%’ gﬁ Synt hesi s of
conpoun %reﬁg?%“éasgm “ﬁ’ﬁrsfj‘fﬂ’é%e RRever 19 E rT&B‘B $Ped in Exarrpl e
-1, excep.1% aqueous TFA). Fractions containing pure product were combined and lyophilized to

afford a TFA salt of compound 14 as a powder. m/z: [M + H'] caled for CpgHoNs0sS
10 548.2; found 548.3.

/
The intermediate i was prepared as folows.

a. Synthesis of compound hh.
15

I?n
Boc—N O‘*sf.’o
ot "0 (O

hh

Iz

To a flask containing 3.4 g (8.8 mmol) of compound B (Example 13, part b),2.0 g
(8.0 mmol) of sulfapyridine (available from Aldrich), 0.37 g (0.40 mmol) of
~ tris{dibenzylidineacetone)dipalladinm(0), 0.75 g (1.2 mmol) of racemic-2,2’-

20  bis(diphenylphosphino)-1,1’-binaphthyl, and 2,31 g (24.0 mmol) of sodium tert-butoxide
was added 40 mL of toluene, and the mixture was heated at 90°C for 18 h under a
nitrogen atmosphere. The mixture was diluted with 200 mi. methylene chloride and
washed with 100 mL of saturated aqueous NaHCO;, followed by 100 mL saturated
aqueous NaCl. The organic phase was dried over MgSOs, filtered, and concentrated. The
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10 repl aci ng the Nr-(4-heptyl-6-nethyl - 2-pyrinidinyl )sul fani | anide with 4
(nmor phol i nosul fonyl )aniline (avail able from Maybri dge), 2 Mafhsaoos of
conpound S was prepared. mz: [M+ H calcd for C27H33N306S 528. 2; found

528. 2. . KygwiakAePd: Synthesis of conpound 9 15 Using ace¢as@lssidg procedure
simlar to that described in Exanple 1, except replacing the

N - (4- hep ' ' 6-
di et hyl p%enf%yﬂ%t rﬁhjr?(g) %ﬁéﬂgﬁ%&%ﬂ @#(I);%%g%%gg o?;%/gllg?%ﬂb?ﬁ%tﬁgén&lﬁ/aybri dge), a
TFA sal t chigfdeltonfford comfomd bh ps mypmangelsolidn/ z: [M + H cal ed for C31H35N305S
562.2; found 562.2. 20 51 22 March. 2006 WO 03/042164 Exanple 10: Synthesis
of conpoyngl,. 40P QraHi0237 Using a coupling procedure simlar-to that
descrl bed |§S’r111 %§< g%}dﬁ 1, except 5 replacing the

- (4- heptyl - 6- rrethyl 2-pyrimdinyl)siilfauilamde with N -

thi azol yl') sul fani | afjigg (sul fathi azq{,l_g avail abl e from Al dy a TFA salt
of compound 10 wasz)meepar ed. Exanpl 1ﬁ" Synt heS| S o'fJ\ d 11 10 Using

a coupli pr o ur® Gmpbund GGt 0 escti bg except
repl aci nS%PWB ’\%ﬁ‘%m heptyT- 6Bn . '
(trifluoromethyl)phenylj-4-amhno

-2pyri | ni Wigs anllamde with N -[2-
ne-1| -sul fonaim de (avail able from

Maybridge), a 15 TFA salt of co

Synt hesi s of compound 12 Cl1 52 22 March 2006 WO

ound 11 was prgpared. Exanpl e 12:
3/ 042164 PCTI US02/ 36237

5 To 4.5 g of compound hh (8.1 mmol) in 20 ml. CH,Cl; was added 1.5 mL TFA.
| After 1 hour, the solution was concentrated, basified with 1.0 N aqueous sodium

hydroxide and extracted twice with methylene chloride, followed by an extraction using
ethyl acetate. The organic layers were combined, dried over MgSOy, filtered, and
concentrated to an oil. The oil was purified by silica gel chromatography (gradient of 2 to

10  10% methanol in methylene chloride). The purified product was dissolved in 10 mL of
1:1 methanol: THF. Bromohydrin GG (Example 13, part d) (364 mg, 1.04 mmol) and
K,COj3 (378 mg, 2.73 mmol) were added and the reaction was stirred at room temperature
for 1.5'h. The reaction was concentrated and the residue was diluted with 30 ml. water
and extracted twice with 30 mL portions of toluene. The toluene extracts were combined,

15 dried over NayS0y, filtered, and concentrated. The residue was heated to 120°C. Adfter
2 h, the reaction was cooled to room temperature and the crude compound was purified by

 silica gel chromatography (gradient of 5 to 10% methanol in methylene chloride) to afford

. compound ii as a tan solid.

20 Example 15: Synthesis of compound 15
~ QHH 0.0
haoNen s
HO™ N o
HN H
X _

To 610 mg of compound ff (0.82 mmol) in 5.0 mL acetic acid was added 92 mg of
10% palladium on carbon. The reaction mixture was shaken under 40 psi H; for 20h.
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Using a coupling procedure simlar to that described in Exanple 1, except
repl aci ng the N -(4-heptyl-6-methyl-2-pyrimdinyl)sul fan22 Mardhe2006t h

' - (3,5- dichlorophenyl)-4-am nobenzene-| -sul fonam de (avail able from
Maybri dgeo 03m4216A salt - of conpound 12 was pr epar ed. pbr/ESIRIREE 13:

Synt hesis of conpound 13 N To a m'xture of 0.69 g (1.83 nmol) of crude

corrpoun h % pal l adi um on
car bon ung%&tgmls%gta?}enam onﬁﬁﬁeféri% i V\lgﬁf"ﬁg e cgf’fb% ﬁ%ﬁé?@ﬁ%{‘% under 50 psi
H2 for Z)fdaycefm%l'dwomeﬂ@nmmr% moﬁsrﬂm&rhdcmmmtam:ﬂgqmtthumre purified by

reversed as i 50% onitrile in 0.1% aqueous
TFA) . Fra PS‘?\%“E&%’%P’& fi N ﬁﬁ%éragjpﬁr'sg[ﬁﬁ&?mwgig and | yophilized to
af ford an/FAM + HYlctlcdfor CoHpd0s 363.2a%und grswder . mz: [M+ H calcd for
CZ?H3§N4068 541.2; found 15 541.5. The internedi ate conpound ee was
prepared as follows. a. Synthesis of conpound A. H2N 20 PhCHO, NaBH4 To
10. 7 g (53. 0TH ineimjedife cbmpoiddpieyRégaiet as Plliowes. (avai | abl e from Al drich) in
100 rr1_ of toluene was added 6.80 g (64 nmol) of benzal dehyde. After
stirring for 10 mnutes, the cloudy m xture was concentrated under reduced
pressure- The residue was re-concentrated. twice fromtoluene, and the
cl ear oiad Syetbesiofemipeant fin 50 nl of 25 tetrahydrofuran. 2.0 g (53 mmol) of
sodi um bor ohydri de was added to the solution, followed by 20 nL of
nmet hanol, and the flask was stirred in a water bath at anmbient 53 22 March
2006 WO 03/ 042164 PCT/ US02136237 terrper@HuBe for one ho 1 0 M aqueous HQ
was added until theypiFaas bel ow 1. & 8 Aas S n an ice bath
for 30 m nutes, and2i Naosolids wereji spl at ew om\/o

Compound dd 3 OanO

BnQO ]
HN

| P 0
10
To 0.91 g of compound dd (1.6 mmol, Example 13, part ¢) in 8 mL CH;Cl, was
‘added 6 mL, TFA. After 15 minutes, the solution was concentrated, diluted with 30 mlL
ethyl acetate and washed twice with 1.0 N aqueous sodium hydroxide. The ethyl acetate
| layer was dried over MgSOy, filtered, and concentrated to a brown oil. The oil was
15 dissolved in 6.0 mL of isopropanol and 375 mg (1.3 mmol) of epoxide P were added.
The solution was heated to 70 °C: After 24 h, the solution was concentrated and the
product purified by silica gel chromatography (3% methanol in CH>Cly). Pure fractions
were combined and concentrated to afford compound ff as a yellow foam.
‘ The intermediate epoxide P can be prepared as described in International Patent
20 'Appli_cation Publication Number WO 95/25104; and as described in EP 0 147 719 A2 and
EP0 147791B..
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mri'nse'd with cold water, and air dried to give the hydrochloride salt of

conpound A as a colorless solid. 1H NVR (300 MHz, DVSO @pMafho2008 (s, 2H),
7.50-7.32 (m 7H), 7.14 5 (d, 2H), 4.07 (s, 2H), 3.03 (m 2H), 2.92 (m

2H), b. Syebasss of conpound B. Conmpound A To 5.0 g ¥chhuseamebsy of conpound
A in 100 nL of nethanol was added 1.70 g (16.5 nmol) of triethylamne. The

sol ution vvasEﬁooI | i.ce/wat er th, and 3.66 g 10 (16.8 mmol) of
di-tert-butyl |cgreg8h§%atﬂﬁséss&jé:aﬁgﬁgn ter 3.5 hours, the solution was
concentrated under reduced pressure, and ffhe residue was partitioned

‘between 1.0 M aqueous NaHSO4 gpd di Nethgr, and the phases were
separated. The diethyl ether hase waghed with water foll owed by
brine, dried over Na2SO4, erﬁed, a confentrated to give conpound B

(6.1 g, 93% . as a color] il "HNW (3008MHz, 15 DVMSO-d6) S 7.38 (d,
2H), 7.28.7.13 (m 5H), 7.04 (m 2H), 4.29 (br s, 2H), 3.20 (m 2H), 2.62
(m 2H), 1.25 (s, 9H). cHOSynthesis of conpound dd. Conpound B Bn 1 0110
S.N, ~ H dd Rhgheosplihi pokednordmilantotgatdestribpd(i8 Egmmiel,ex@pt conpound B, 2.8 g

11 I f. 4- ) ' I |. i e . i) f Maybri dge), 0.4
(0. a5mmuofpiges e FLLPRREAR I I Ra Al e ) 0 8575 (1%5 o)
of rac- 2(ukthylthibmbilingfaesilablp ioaphidach),-allFA sab ofiepdpbimd 16 veasgrepardd.g (11 mmol ) of

 heat of ot oBE! o] B BN AT BUBRI4E52 Ver ch 2006 WO 031 042164

PCT/ US02/ 36237 at nosphere. The m xture was diluted with 200 nL di et hyl
ether and washed fw.ce wth 100 nL tions of 1.0 M aqueous NaHSO4,
fol | oned by %emawaf %g’\é\"lhﬁ?%?é‘amaa‘ﬂﬁigﬁ;

i
OHﬂ O
N s
H

- HO
HO

100 Using a coupling procedure similar to that described in Example 1, except
replacing the N 1. (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with
: 4—(methylt11i6)ani]jne (available from Aldrich), a TFA salt of compound 17 was prepared.
iz M+ H'] caled for CogHpsN,058 425.2; found 425.1.

15 Example 18: Synthesis of compound 18

0L

HO
HO

Using a coupling procedure similar to that described in Example 1, except

replacing the NI—(4-hepty1—6—methyl~2—pyrimidinyi)sulfanilamide 4-(m-tolyithio)aniline
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”Nall CCB Thérdi .et hyl ef her phasewas dri 'ed” over I\/gSO4 filtered, and
‘concentrated to a dark oil. The oil was purified by si22Maraped006
chromat ography (gradient of 30 to 40% ethyl 5 acetate in hexanes) to

afford cogpeimiskesld as a yellow foam (2.5 g, 519 . d. soRfshesiss of conpound
ee. Conpound dd 1) TFA 2) NaOH 3) OH ,7,.Br BnO GG NHCHO BnO ee 10 To

0.56 g of ¢ ung,.dd (.6 ) in 6 CH2Cl 2_was added 4 TFA. After
15 ni nut%g?lﬁﬁﬁ o, ﬁﬁ'&ﬂnm@%’rﬁgﬁﬁeég&@%‘g}ﬁmﬁt iCPRPBRd B ot hyl acetate
and  wastwaghripaded.cmid M+ H* Deadd BB GUIN, B98I 5oi2; kywda gai.zle. The et hyl acetate

| ayer was dried over MgSO4, filtered, and concentrated to an oil and
dissolved in 8 nL of 1:1 nethanol: THF. Bronohydrin GG (340 ng, 0.96 mmol)
and K2CO8 ( 3Ramiple 18: SynfiBsisof cdmpod@qoadded and the reaction was stirred at
room tenperature for 1.5 h. The reaction was concentrated and the residue
was difluted with 30 nL water and extracted twce with 30 nL portions of
tol uene. The toluene extracts were comined, dried over Na2SO4, filtered,

and concentrated. The resi die was 1 ~ After 13 h, the reaction
was cooled to roomtenpgratur he e lgotpound dd was carried on to
the next step without pufli fication. The ¥nt¥rnmddi ate bromphydrin GG can
be prepared as deschy n United States Patent Nunmber 6,268,533 B 1; and

in R Hett et al., Ogadic Process Research and Devel opnent, 1998, 2,
96..99. The internedi8®e bronohydrin GG can al so be prepared using
procedures simlar to those described by Hong et at, Tetrahedron Lett.,

1994, 35, 251ffag4complingprotddtte siofllaf RURE IR iPEApR VickRd States Patent
Nurmber 5, 495, 054. .
replacing the N°-(4-heptyl-6-methyl-2-pyrimidinyl)snlfanilamide with 4-{(4-
methylpyrimidin-2-yl)thio]benzeneamine (available from Peakdale), a TFA salt of

10 compound 19 was prepared. m/z: [M + H'] caled for CogHspN4OsS 503.2; found 503.1.

Example 20: Synthesis of compound 20

N E
Wsaels
N S
H
HO :
HO

15 Using a coupling procedure similar to that described in Example 1, except
replacing the N ~(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-{(4-
fluorophenyl)sulfonyl]aniline (available from Bionet), a TFA salt of compound 20 was
prepared. '

20
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’ 55 22 March 2006 WD 03/042164 Exanple 14: Synthesis of conpound 14 HO

E PCT/ US02/ 36237 To a mixture of 0.6 g (0.83 mmwol ) of conpg2ithréhi 2008 25 ni of
et hanol was added 5 200 ng of 10% pal | adi um on carbon under a stream of

~ nitrogen YREIHE*r eaction was allowed to stir under PEVEHPHospheric

pressure for 5 days. The reaction was filtered and the residue was
purified by dxuepked: fiwtbesisdPe@npagmddient of 10 to 50% acetonitrile in
0. 1% aqueous TFA). Fractions containing pure product were conbi ned and
| yophilized to afford a TFA salt of conpound 14 as a powder. in/z: [M+
Ht'] calcd for C2$H29N505S 10 548. 2; fd,[pnd 548.3, The internediate ii was
prepared as follows. a. Sy H1e5|s CONRp nd@/w Bn O Soc-N ~~ ON
Conmpound B = HH hh To-g S+ ai Nitag (8.8 nmol ) of conpound B
(Exanmpl e 13, part b), § g H(8. 0 mml) of sul fapyridine (available from
Aldrich), 0.37 g (040 mitol ) of tris(dibenzylidineacetone)di palladi um0),
0.75 g (1.2 mmol ) of gdemc-2,2" 20
bi s(di phenyl phosphi no)=1, 1' - bi naphthyl, and 2.31 g (24.0 mmol ) of sodium
tert-butoxide was added 40 nlL of toluene, and the m xture was heated at
90C for 18 h Ushgarcodlingplotaigesimitanodipn deseribed reExampleut, excepts di l uted with 200

e ehSag e R melfoR Sty iilihidd i 21 €0 aqueous NaHOOS,
" methylphenyl)sulfonyl]aniline (available from Bionet), a TFA salt of compound 21 was
-prepared,

Example 22: Synthesis of compound 22

10
050

,\QUKD

HO
HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N' '—(4-heptyl~6—methyl—2—pyri:j1idinyl)sulfanilamide with 3-aminodipheny?
sulfone (available from Sigma-Aldrich Library of Rare Chemicals), a TFA salt of

15 compound 22 was prepared. m/z: [M + H1] caled for CaoHseN205S 519.2; found 519.2.

Example 23: Synthesis of compound 23

H
Cl
r O
N %

HO
HO
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aqueous NaCl . The organi c phase was dried over MySH4, filtered, and
concentrated. The 56 22 March 2006 WD 03/ 042164 PCT/ US02Z Razeh/2006l was
purified by silica gel chromatography (gradient of 0 to 5% et hanol in

met hyl enewo eddamed de) to afford conpound hh as an oramgguselsssy b. Synthesis
of compound ii. 1) TFA 2) NaOH Conpound hh 3) Conmpound GG NHCHO 5 To 4,5

.. g of conpoun L 'Jg]-lgpt‘i gg—g?‘;;g-vgémg e 5 n TFA After 1
- hour, the soﬁﬁ??g%&{k’éns%g%gaerﬁ%lr ate ,rmaf)assl ieﬁ? W t Q(ii.’gml%,taqueous sodi um
hydr oxi deplasieg bl -ddtepiol-6-wicdnl-rnpychnidpy)sylfaiamnidy Wih Adé-chlprt | owed by an
-extracti ' E]%% 18 I%, e conbi ned, dried
over Ngs%g?éﬁ?%upggpgﬁ%n e%%%?’é?\%?@?%gﬂgghgcﬁ%l I .%'1;’ e oil was purified by
silica gEhemitushrdFagalsptopmbomd@Savas propardl. ez I +l§%caled feanol i n met hyl ene
chl oricde). (T ihine ct was dissolved in 10 mL of 1:1
nmet har?ol%ﬁ?&%@%ﬁrﬁ%&ﬁdﬁlﬁdﬁq(aaml e 13, part d) (364 ng, 1.04 maol) and
K2C03 (378 ng, 2.73 mmol ) were added and the reaction was stirred at room
tenmperature for , & The,r ' was concentrated and the resi due was
G TEea w b Kt 2d: Sl tGaGhhARe 1> Concentalod 8 portions of
t ol uene. The tol uene extracts were conbi ned, 15 dried over Na2SO4,
~filtered, and concentrated. The residue yas heated to 120C. After 2 h, the
reaction was cooled to roomt er at ure Mnd~t he crude conpound was purified
by silica gel chronatogra hy&?p:?‘t\o 10% et hanol i n nethyl ene '
.~ chloride) to afford co N” as a“tan S¢ ',,e( 20 Exanple 15: Synthesis
~of conmpound 15 0 To Gé_g) f é‘brrpound If (0.82°mmmol) in 5.0 nL acetic acid
was added 92 ng of 1 2pa | adi um on carbon. The reaction m xture was
“shaken under 40 psi H2 #Hor 20h. 57

10 Using a coupling procedure similar to that described in Example 1, except
replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-
(mcthylsulfonyl)aniline (available from Maybridge), a TFA salt of compound 24 was

- prepared. m/z: [M + H'} caled for CoqHagN,OsS 457.2; found 457.1.

15 Example 25: Synthesis of compound 25
N
PSCRSSE
N o
HO
HO

Using a coupling procedure similar to that described in Example 1, except
rcpiacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4~
20  (phenylsulfonyl)aniline (available from Maybridge), a TFA salt of compound 25 was
prepared. m/z: [M + H'] calcd for C2_9H3QN2053' 519.2; found 519.2.
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22 March 2006 WD 03/042164 PCT/US02/ 36237 The mixture was filtered and the
filtrate was purified by reversed phase HPLC (gradi ent p# M&chiZn080%
acetonitrile in 0.1 % aqueous TFA). Fractions containing pure product were

‘conbi ned vapehdsyiephi 11 zed to afford a TFA salt of conpegreniasfs a powder.
nv : [M+ H+f cal cd for C29H32N406S 565. 2; found 565.3. 5 The internediate

conpound if was prepared as - follows, a. Synthesis of conpound ff. 1) TFA
~Conpound dd Eﬁ“‘?ﬁ@‘femmﬂﬁmﬂﬁ."“ﬁ% If To 0.91 g of conpound dd (1.6
mol , Exanple 13, part c¢) in 8 nL CH2C12 was added 6 nL TFA. After 15
‘mnutes, the solution was concentrat elq,‘ diluted with 30 nL ethyl acetate

~and washed twice with 1.0 N aqueous_sRdixm hydeqxirde. The et hyl acetate
| ayer was dried over l\/gSO4OH n rated to a brown oil. The
oil was 15 dissol ved i of oproganet” &rid 375 ng (1.3 mmol ) of

epoxi de P were added. :

e gblution was hdhted to 70 C. After 24 h, the
sol ution was concenftat®d and the product purified by silica gel

chromat ogr aphy (3% nol in CH2CI2). Pure fractions were conbined and
concentrated to afford conpound if as a yellow foam The internedi ate
epoxi de P can be prepared as described in_|nternati 3nal Patent 20

Appl i.cati on Pesibg# esplingprogdise simil to Batdsyaghed ig Hiyample 4265 hed i n EP 0147 719

Y agg ERIARE R 112210 yR Ry I3 664 T/ USD2/ 36237 Exanpl e
oM ntnesi s of conpoun . .
' ' ﬂuorophcnyl)su]fonr;ﬁanﬂine (available from Maybridge), a TFA salt of compound 26

‘was prepared. m/z: [M + H'] calcd for CogHagFN,OsS 537.2; found 537.1.

Example 27: Synthesis of compound 27

OH 4
L0
HO N o
HO™ :

Using a coupling procedure similar to that described in Example 1, except

10

replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4-
ethylenedioxyaniline (available from Aldrich), a TFA salt of compound 27 was prepared.

15
Example 28: Synthesis of compound 28
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OH -HO HO Using a coupling procedure simlar to that described in Exanple
1, except replacing the 22 March 2006
- Nf - (4-heptyl -6-net hyl -2-pyrinnidinyl)sul fanilainide with 3-
(et hyl t Ri@dskdsd Ne (avail able from Al drich), a TFA sakis@fzcgpnpound 16 was
prepared. 5 rn/z: [M+ H calcd for C24H28N203S 425. 2; found 425.1. Exanple
17: Synthesis of conpound 17 10.Usi C | i [ OC e simlar to that
e ipiog b it e R B i BRI PSELgE

described in

' NI2(4-EQﬁﬂﬁﬁuﬁhﬁm?@g&m@$¢¢wﬁwﬁ%§w?mﬁsw%ﬂ%?mmuwﬂwﬁh4&mﬂmxﬁmﬂmi .
~4-(methylthiQ)aniline (avall, ro ric a TFA salt of conmpound 17
was prepBARg! “eﬁ’i?é?ab{elfﬁ%ﬁ"ﬁﬂ“@glaggﬁsﬁo%m%ggsEfﬁ@.r%i found 425.1. 15
Exanpl e 18: Synthesis of conpound 18 Using a coupling procedure simlar to
t hat described in Exanple 1, except epl acing the ‘

N - (43 hept y| Eaempie¥h SYZ‘-‘WPP&?‘E‘?H?@P‘}%{M fanilaniide 4-(in-tolylthio)aniline
59 22 March 2006 WO 03/042164 PCT/ US02/ 36237 (avail able from Sigma Al drich
Li brary of Rare Chemi cal s), TFA salt of compound 18 was prepared. nkk:

[M+H{] caled for C30H32N2C3 531.2; found 501.2. Exanple 19: Synthesis of
conmpound 19 5 Using a cqdpifm C Si ar to that described in
Exanpl e 1, —except repl. g the o

N1- (4heptyl - 6- et hyl -'Z= py inidinyl)sulfadjlarnide with 4-1(4

met hyl pyri ani di n- 2-yl ) t4a0] benzeneam ne (avail abl e from Peakdal e), a TFA
salt of 10 conpound 19 was prepared. mz: [M+ H '] calcd for C28H30N403S

503.2; found 503.1. anpl e 20: Synthesis. of. und _20. .15 Using a
coupl i ng pr olEWEREOH RS PIB?GS‘EIB S‘f‘ﬁ"l‘ﬁ%{ toiﬁg‘ggeﬁ?rg’g%uﬂg%@ﬁ &Pl except
r epl aci ngpihdify DEN-M-pL-s-rebynBhytintididyl Ryfinilahide with J-sbiyaniibeafn-de W t h

4-[(4- fluorophenyl)sulfonyl]ani]ine (avail e fromBionet), a TFA salt of
c onpouncensspliygs gvailable from Aldrich), a TFA salt of compound 29 was prepared. |
10 .

Example 30: Synthesis of N-{2-[4-(4-ethoxyphenyl)aminophenyl]ethyl}-2-
hydroxy-2-(3-hydroxymethyl-4-hydroxyphenyljethylamine (30)

OH :
| N
_ HO N
HO'

15 Using a coupling procedure similar to that described in Exampie 1, except
replacing the N'-(4-heptyl-6—methyl—2-pyrimidinyl)sulfanjlamide with 1-amino-4-
'ethoxybenzene (p-phenetidine, available from Aldrich), a TFA salt of compound 30 was
| prepared.

20 Example 31: Syntheéis of compound 31
OH
Isaaasien
HO™ N Cl

H
HO

. 64




prepared. 20 60 22 March 2006 WD 03/ 042164 Exanple 21: Synthesis of

. conpound 21 PCT/ US02/ 36237 Usi ng a coupling procedure si2dMarchtanoshat

described in Exanple 1, except replacing the
NI - (4- hepby Hoqil@;pt hyl - 2-pyri m di nyl ) sul fani | am de W pprssdésr

met hyl phenyl )sul fonyl] aniline (available fromBionet), a TFA salt of
conmpound 21 was prepared. Exanple 22: S t‘{}g? Igf co ound 22 10 CH N H
Usi ng a coupPpiAg2 srupH ugs Fimflagto fhyt ¢ EHF %b’e’?‘ tExarrpl e 1, except

- repl aci ngichi d}éN‘((ﬂ-ﬂﬁﬁ@ﬁaﬁﬁyﬂﬁ%ﬁlﬂﬂxﬂﬁ]@f&hﬂﬁ:ﬂﬂwﬁssbﬂléramI am de with
3-am nodi phenyl sul fone (avail abl e from Sig drich Liprary of Rare
Cheni calmsthoxyariting (ayailabledrom Aldgginy ol Fiysadt ot 9%%?0 Jr&g™PFErz: [M+ Ir] cal cd

for C29H30N205S 519. 2; found 519.2. Exanple 23: Synthesis of conpound 23 C}
61 22 March 2006 WO 03/ 042164 PCT/USQ2/ 36237 Usi ng a coupling procedure
siml@r to tFasmple3er Sydlpsisef ommopnd 3], except replacing the

N - (4-heptyl - 6-met hyl - 2- pyrim di nyl)sul fani | am de with 4-(4-chl oro-
benzenesul fonyl ) - phenyl am ne (available from Sigma-Al drich Library of Rare
Chemi cal s), a TFA salt of cogpoynd 23 was prQﬁoar ed. mz: [M+ H calcd for

S5 C29H290 N2G6S 553. 2; fonn a&yﬁpl e R4:038ynt hesi s of conpound 24
HO | N
H o
HO .
Using a coupling procedure similar to that described in Example 1, except

10 replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4,5-

trimethoxyaniline (available from Aldrich), a TFA salt of compound 32 was prepared.

m/z: [M + H'] caled for CagHN,0g 469.2; found 469.2.

Example 33: Synthesis of compound 33

Eeaas s U<as

Using a coupling procedure similar o that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyDsulfanilamide with 4~benzyloxyani;ine
hydrochloride (available from Aldrich), a TFA salt of compound 33 was prepared. m/z:
[M + H'1 caled for CagH3,N204 485.2; found 485.2.

20

15
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10 Using -a coupling procedure simlar to that described in Exanple 1,

except replacing the N -(4-heptyl-6-nethyl--2-pyrim di ng? Mardhfzosl am de
with 4- (nmethylsul fonyl)aniline (available from Maybridge), a TFA salt of
conpound vgloamanies prepared. mz: [M+ H calcd for C2#cR8M208&87 457. 2; found
457.1. 15 Exanple 25: Synthesis of conmpound 25 OH N H Using a coupling
procedure S'i%?!n% i 141 Exanple 1, except replacing the

N - (4- heptyl-6- l%lﬁ”sléy%ﬁ%f/irg?f%fd i nyl)sul fanilam de with 4 20

(pbenyi sul fonyl)aniline (avail able from Maybridge), a TFA salt of conpound
25 was prepared. nmz: [M+ Idy gal cd for 029H30I|\I2058 519.2; found 519.2. 62

22 March 2006 N H PCT/ US 2 sipg a c | ong procedure simlar to
except Isﬁithe
m di nyl ) sw¥f agi de with 4-[(4- .

t hat described in Exanpl

N - (4-heptyl -6-net hyl

f1 uor ophenyl ) sul fonyl I 'ani lJi ne (avail abl e From Mhybri dge), a TFA salt of
conmpound 26 was prepar®d. r d z : [ M+ | calcd for C29H29FN205S 537. 2;
found 537. 1. Exanple 27: Synthesis of compound 27 10 Using a coupling

"~ procedure si . i j st HeEREPh EximpiEXGR&pt I epl aci ng the
M (4- heptyl ?ﬁ%ﬁ%@hé&ﬁ%ﬁﬁ?ﬁ@%ﬁ%&ﬁ?éﬂlﬂ ani |l an i depvw t h&rg, 4-

et hyl fénecﬁl@kggahﬁNii-ﬂélema%pﬁhﬁr?epmms‘df@&wge WithFEK salt of conpound 27

has pre i ' NEES s of CHRRARISH W2 / 042164 Exanpl e
2 0o L I A5y 4o 8

m/z: [M + H'] caled for CosHagN2Os 439.2; found 439.2.

Example 35: Synthesis of compound 35

OH
O
HO . N 0
’ . H
HO

Using .a coupling procedure similar to that described in Example 1, except

10

replacing the N 1.{4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4-
(trimethylenedioxy)aniline (available from Maybridge), a TFA salt of compound 35 was
15 prepared. m/z: [M + H] caled for Co¢HaoN20s 451.2; found 451.2.

Example 36: Synthesis of compound 36

' @Hv 0,0

Using a coupling procedure similar to that described in Example 1, except

20  replacing the N' -(4-heptyI—G—metl_lyl—Z—pyrimidinyl)squaniIamide with
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63 22 March 2006 WO 03/042164 PCT/ US02/ 36237 Using a coupling procedure

si m lar to that described in Exanple 1, except replacinge Magh 2006

N - (4- heptyl - 6- net hyl - 2- pyri m di nyl )sul fani | am de with 4-net hoxyaniline
(p- ani si dwoess4aiéai | able from Aldrich), a TFA salt of mangeiussth;28 was
prepared. 5 Exanple 29: Synthesis of conpound 29 H Using a coupling

pr ocedur,e. Sl m . } i repl aci ng the

N -(4- héﬁ)’fwgkﬂa%fl%g F*%?%%ﬁ?‘ﬁ%ﬂgﬁbr ?gg}iqlme{?n?%gmﬁvgﬁ? ﬁp%‘yaest hoxyani li ne (m
ani si di pespamd.aid: BT cded for Geile)0: 487 2FauRdd37 20f conpound 29 was prepar ed.
10 Exanpl e 30: Synthesis of N {2-[4-(4-ethoxyphenyl)am nophenyl]ethyl)-2-
hydr oxy- 2- ( 3- hydr oxynet hyl - 4- hydr oxyphenyl )et hyl am i ne (30) 15 Using a
coupl i ng pr oEeatuple 33 Synthesistod Mt {3e{d-(#ethoxypbeny)amiropbensllethil-Byxd e pt

repl agi ng t hhydoxy-2-(3rapdrpkyiteting4kyyidrecyphenyhethylamping <3 f ani | anmi de with

1- am no- 4- et.hoxybenzene (p-phenetidine, available fromAldrich), a TFA
salt of conpound 30 was prepgped. 20 Exanple 31: Synthesis of conpound 31

64 22 March 2006 WO 03/04216 PQT/ S02/ 36237 _Ush®rg a coupling procedure
simlar to that describe anpl e ex replacing the N
- (4- heptyl -6-net hyl -2 di nyl ) suM g erede with 3-chl oro- 4-

met hoxyani | i ne (avail abl ejfrom Al drich), i TFA salt of conmpound 31 was
prepared. Exanple 32: t hesi s of - conpound 32 Using a coupling procedure
~simlar to that described in Exanple 1, except 10 replacing the

11 ot hoxy AP ARE O P PG R paptea R Rl bl o 32 was

pr epar ediOml of ethanol was added 1.0g of 10% Palladium on carbon under a stream of pitrogen.

The flask was fitted with a balloon of hydrogen gas, and the reaction was vigorously

10 stirred for 1.5 hours. The reaction was filtered through celite, nsing methanol to rinse, and
the filirate was concentrated under reduced pressure. The residue was dissolved in 40ml
of 1/1 isopropanol / methanol , 2.74 ml of 4M HCI in dioxane was added, and the product
was precipitated as the di-HCl salt by adding the solution to a large volume of EtOAc.
The solids were isolated by filtration to give the di-HCl salt of compound 37 as a white

15 solid. 'H NMR (300 MHz, DMS0-d6) & 8.94 (br s, 1H), 8.63 (br s, 1H), 6.97-6.67 (m,
11H), 4.76 (m, 1H), 4.39 (s, 2H), 4.29 (br, 4H), 3.87 (dd, 2H), 3.02-2.76 (m, 6H), 1.22 (i,

_ 3H). m/z [M + H'] caled for CasHoN,04 423.2; found 423.2.

The intermediate compound F was prepared as follows.

20

a. -Synthesis of compound C.

Pd,DBAg, Binap, Bac OFt

BocBnN\/\©\ HQN\©\ NaOiBu, toluene Bn—N\/\©\
+ .
Br OEt c b

To a flask containing 3.0 g (7.7 mmol) of compound B, 1.26g (9.1 mmol,
Example 13, part b) of para-phenetidine (4-cthoxyaniline, available from Aldr_ich), 032¢g
25  (0.35 mmol) of tris(dibenzylidineacetone)dipalladium(0), 0.65 g (1.05mmol) of racemic-
2;2’-bis(diphenylphosphino)—1,1’-binaphthyl, and 0.88 g (9.1 mmol) of sodium tert-
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rn/z: EM+ H}J calcd for C26H32N206 469.2; found 469.2. Exanple 33:

Synt hesi s of conmpound 33 15 Using a coupling procedure siaiasth 2006t hat

described in Exanple 1, except -replacing the _

N - (4- hepYQP30218&t hyl - 2- pyri mi di nyi ) sul fani | am de wi tRETASEERBY| oxyani | i ne

hydrochl ori de (available from Al drich), a TFA salt of conpound 33 was

pr epar egytofilld was adidd 35 hidlf ichhe dnd G fAdE32NEOEd 485°Cfor 6Slbas 485. 2. 20 65 22

March 2006 WO 03/ 042164 Exanple 34: Synthesis of conpound 34 H

PCT/ USOp#de52Biopss afgosphese The mizgup macragifioaedhetyern - O MaquAdE descri bed in

Exanpl e ﬁﬂd{s@{ﬁ%eﬂnﬁ ERL2&IANE Jhl8s were separated. The diethyl ether phase was

N .- (4-heptyl-6-methyl-2-pyrimdinyl)sul fanilamde with 3, 4-

di met hosijeter Wit enc vplumicl of bixanesragdwas Washedynce sackpjith QM 2@eotSopound 34 was

pLePy eﬂﬁﬂsﬂférébrﬂxﬁé'd*ﬁeé&v NEQb%%léﬂﬁ,aga%ﬁélm%@t%k?dﬂ.mﬁiﬁ 439.2. Exanple
synt he 5710 Us

35: sI's of conpound 35 Ing a cou&l; ng procedure simlar to that
descri bews pusified apphrematograpiy ajsing 1P BFtEAF AP % hrsangs as eluent, to give 2.52 _

- (4- hept yl:.6- ik pLdi oyl s i rpl%e tddaB 547.64 (s,

(tri rret-ﬁﬁ?’g%eogfé%l%%ugﬁi [ hg& g%ﬁ%%l ie‘tI‘P?dgr(r:ll'gl\%/tay rP%Sted)]dég TFA(SsaIt of
conpoundH}H.28:%131(m, SH)CAAr-6.02 (nmniSFD, 4. NG, 28 3.9240,2H).1385 (€28H3A8205 451. 2;

| found 451. I 6, i C I-n oupl i ng _

: procedu?‘@’épﬁg@@%n’ﬁh%téégggﬁﬁﬁgaﬁ?nm%@n%F@C%,@d@&%ﬁﬁ 2§b repl aci ng the
N - (16 hapt.ylfondvyl8y| - 2- pyri m di nyl )sul fanilam de with 66 22 March 2006 WO
03/ 042164 PCT/ US02/ 36237

b. Synthesis of compound E.

OH OEt
Bn.
1) TFA N
o 4o 2 NeoH \/\©\
mpourn
3) @  BnO _ )
COsMe E
‘BnO
COzMe

15 To 2.93g (6.56 mmol) of compound C in 15 mt of CH,Cl; at 0°C was added 15 ml
of trifluoroacetic acid. After 40 minutes, the solution was concentrated under reduced
pressure, and the residue was partitioned between 1M NaOH and EtOAc. The phases

~ were separated, and the BtOAc phase was washed once each with water and brine, dried
- over Na,SQ,, filtered, and concentrated to an orange oil. The oil was dissolved in 20 ml

20 of isopropanol, 1.86 g (6.56 mmol) of the epoxide a was added, and the solution was
heated at 78°C overnight. The mixture was cooled fo toom temperature; and concentrated
vnder reduced pressure to give compound E as an orange oil that was'uéed without

purification in the next step.

25

68




4-isopropoxyaniline (available fromTCl Anerica), a TFA salt of conpound 36
was - prepared.nalz: [M+ H calcd for C26H32N204 437. 2; 2>macth4062.
. Exanpl e 37: Synthesis of N-{2-[4-(4-ethoxyphenyl)am nophenyl]ethyll-(R)-2-
5 hydr oxyw@e3821ay dr oxynet hyl . . - 4- hydr oxyphenyl ) et hyl amrmseg8%By OH H N, OEt
H To a mxture of 3.0y (4.98mvl ) of compound F, prepared in part c bel ow,
in ﬁ@ﬁd dded 1. Qg of 10@6Pa||ad|un1on carbon under a
strean1ofg%n%%§3€ﬁ£n éﬁflask was fitted with a ball oon of hydrogen gas,
and the reaction was vigorously 10 stirred for 1.5 hours. The reaction was
filtered through celite, using nEthQﬂp| to ri nse, andogthe filtrate was

concentrated under reduced pressure. T si due dlssolved in 40mL of
. 1/1 isopropanol | methanol , 2. T in xane was added, and
the product wH¥"SIEE pita e d| HCl Nby addi ng the sol ution to

a large volune of EtOAc. The SO|IdS were isolated by filtration to give
the di-HC1 salt of conpound 3M&s a mhlte 15 solid. aH NWVR (300 MHz,
DVBO-d6) 8 8.94 (br s, 111) 8 63 (br s, 1H), 6.97-6.67 (m 11H), 4.76 (m

(0 3. o FoBop et lipleBlomiliha wR Bl Bup® dp P PRLR 10 2L 27 e 2
i nt er Sredétashpdraforap aL0?d vﬁsm(l m épﬂ.r(éﬁlti asndiaif IlM/l&;hiu@@luaJ.mI@/imihé@ is of
-Conpogngpgpajgr @Nn~rA}t/er~2 l|1_c|>u|r\sl thereacuan wals quengﬁedbygow:i&gﬁonofls\jgdg tol uene
' sulfate decahydrate. The slurry was diluted with diethyl ether, dried over Na;SO,, filtered,
and concentrated to an orange oil. The oil was purified by chromatography, using 50%
EtOAc / 50% hexanes as eluent, to give compound F as an off-white foam. 'H NMR
10 {300 MHz, DMSO-d6) & 7.61 (s, 1H), 7.37-6.71 (m, 21H), 5.02 (s, 2H), 4.94 (m, 1H),
4.67 {m, 1H), 4.55 (m, 1H), 4.48 (4, 2H), 3.85 (dd, 2H), 3.63 (dd, 2H), 2.53 (m, 6H), 1.21
(1, 31D.
| The intermediate epoxide a can be prepared as described by R. Hett et al.,
Tetrahedron Lett., 1994, 35, 9357-9378.

15
Example 38: Synthesis of N-{2-[4-(4-ethoxyphenyl)aminophenyljethyl}-(R)-2-
hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yDethylamine (38)
OH 4 ‘
oW
HO | N
HN H
e}
20 To a solution of 200 mg of compound Q (0.36 mmol} in 5.0 mL methanol was

added 45 mg of 10% palladiom on carbon. The reaction was placed under 1 atm H; gas.
After 20 h, an additional 25 mg of 10% palladium on carbon was added aad the reaction
was stirred under 1 atm H; for an additional 24 h after which time the reaction was
ﬁltered. The filtrate was concentrated and purified by reversed phase preparative HPLC
25  (gradient of 15-50% acetonitrile in 0.1 % TEA). Fractions containing pure product were
combined and lyophilized to afford a TFA salt of compound 6 as a powder. A sample of
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fo ahflas;k cbhtai ni ng 3...0,9 (7.7 rmbl) -of corrpouhd B, 1.26g (9;1 mol ,
Exanpl e 13, part b) of para-phenetidine (4-ethoxyaniline2 iaahl2gbée from
Aldrich), 0.32 g 25 (0.35 nmol) of

tris(di bepgydsstsheacet one) di pal | adi un(0), 0.65 g (1. QGhddgdak39f racernic-

2, 2' - bi s(di phenyl phosphino)- 1_,1'- binaphthyl and 0.88 g (9.1 mmol) of

SOdI umtert 67 22 March 2006 V\D 03/ 0421 P S02/ 3623 t gxi de was added
35 m of b HARKE- LM vaslissplyad s e ALY E@T&E 9% tl??f?e%&g"ﬁéurs under a

ni-tr Ogeranaihepﬁmmqex (5. DREL)MTHS doluBoNVass ki hid Igspatlizénbwiad the. 0 M aqueous
NaHSO4 and di et hyl ether, and the %hase wer e seﬁgg &E 8 e diethyl ether

phase md'é’dm‘ém?fl#éﬂt%@’r‘fp‘i}‘r‘}@%@lgé ¥pawdery &d once each
wth 1. %ﬁ(b@%ﬁ@t@s&rb@ﬁ%@g hinl E'?sctﬁ“élﬁﬂ PARE, 14923644, 11, tered, and

concentrated to a dark oil urified by chronat ogr aphy, usi ng
15% EﬁOtﬁcQSEL’B@%JmadhlﬁéQ-@@(&l%nﬁﬂdolf&ﬁ gidg ), 395 (18ag 215 2-88mpound C as a

dark or (R0 ) 7.28-7.13
(msH, e @55%{3{2%% 1%6;&(“15 g%%é’ggl?@fo ’i?”ﬁ%é‘és (s, 211), 3.15
(m 2H) ,4602%Fonch46Q8) , 1. 31(s, 9H), 1.21 (t, 3H). rmiz: [M+ H-] calcd for
C28H34N2C3 10 447.3; found 447.8. b. Synthesis of corrpound E. 1) 7FA 2)
‘NaOH Conpound C 3) BnO a 15 To 2.93g (6.56 mmol) of conmpound Cin 15 m of
CH2CI 2 at OCTsisteaddide dmprind @ivag preffated@s fdlows.i ¢ aci d. After 40 minutes,
‘the § | uti on was concentrated under reduced pressure, and the residue was
partiti oned between 1M NaOH and Et OAc. The phases were separated, and the
- Et CAc phassntheas ofeahgardlce each with water and brine, dried over Na2SO4,
filtered, and concentrated to an orange oil. The oil was dissolved in 20 m
20 of isopropanol, 1.86 g (6.56 mmol) of the epoxide a was added, and the
sol ution was heat ed a 78C over ni ght . BPhe m xture was cooled to room

t enperature, and conce r{\@ \/\©\

To 7.03 g (35.1 mmol) of 4-bromophenethylamine (Sigma-Aldrich) in 60 mL of
15 THE wasadded86g (39.4 mmol) of di-ter-butyldicarbonate. After 10 minutes, the
solution was concentrated under reduced pressﬁre, and the residue was partitioned
between saturated aqueous sodium bicarbonate and ethyl acetate. The ethyl acetate phaée
was washed with brine, dried over MgSOsq, filtered, and concentrated to give compound X
as a white solid.
20 .
b. Synthesis of compound Y.

Boc goc OEt
ot
X y H

To a flask containing 1.2 g (4.1 mmol) of compound X, 0.72g (5.3 mmol) of para-
25 phenetidine (4—ethoxyani]ine, Sigma-Aldrich), 0.19 g (0.35 mmol) of
| tris(dibenzylidineacetone)dipaliadium(0), 0.38 g (0.61 mmol) of rac-2,2’-
bis(diphenylphosphino)-1,1 ’ubiﬁaphtbyl, and 0.51 g (5.3 mmol) of sodium terr—butoxide_,
' ' ' 70




under reduced pressure to give conpound E as an orange oil that was used
without purification in the next step. 25 68 22 March 299MaWh ZUH6042164 c.
Synt hesi s of compound F. PCT/US02/ 36237 To 6.56 rnnol of crude conpound E
fromthe Woevedones step in 40 nL of 5 tetrahydrofuran T /%Y added 16. 4
mL (16.4 mmol ) of 1IMIithiumalum numhydride in tetrahydrofuran. After 2
“hours,  t Rgs 4RRaE3S AN oFRrert SAGKEMixBe FhOWaRE 6t d5P@for 26 heRindB ansul f at e
decahydrate. The slurry was diluted with diethyl ether, dried over Na2SO4,
fi |t er ednitroggncptraespbasn{lhamidere wasprrigioasteetwien 1.0 aquspys NeliSCpard fi ed by -
chromato 1 9 iq/e conmpound F
as an of -eal |t§r'1yg%ern}1ﬂetlélg|(&lilr h%‘% %%%Mﬂzm%%o g?h}éﬁg&qﬁb&%&hl)
7. 37- 6. 7brigepsiricAioppr MES@filfesed, id)concenigeted tay damk)oil. The of vag pyrifiedpy 4. 55 (m
111), 4. : . 1.21  (t,
o)) The Tt 1 hapelalty GO 158 Tloac % hetcs ShoenC O Boat N, R “hert et
al ., Telrahdakomngeedl.. , 1994, 35, 9357-9378. 15 Exanpl e 38: Synthesis of
N- (2-[ 4- (4- et hoxyphenyl ) am nophenyl J et hyl }- (R) - 2- hydroxy- 2- ( S- bydr oxy
2(1H) - qui nol i non-5-yl)ethylam ne (38) OHH N ,Cet HO 20 To a sol ution of
200 rng of Syntirpie ufcbo@of.B6 nmmol ) in 5.0 nL nethanol was added 45 ng of
10% pal | adi um on carbon. The reaction wagypl aced under | atm H2 gas. After
20 h, an additional 25 ng of 10% pal | adi Hn carhon was agided and the
reaction was-stirredyger 1 atm H2 an h after which
time the reac%&ng;aumﬂ #e0Ht er ed. | Bdwe hrate waS-Cuice trated and purified
ase gf adi ent of 15-50% acetonitrile in
f oduct viére

by reversed p prepprative LC 25
0.1 % TFA). Fractions con I'Mg pure

Bn( l
HN

10
TolOgof con_lpound Y (2.8 mnol) in 5 mL CH,Cl; was added 4 mL TFA. After

15 minutes, the solution was concenirated, diluted with 50 mL isopropyl acetate and
washed twice with 1.0 M aqueous NaOH. The isopropyl acetate layer was dried over
MgSOyq, filtered, and concentrated to a brown oil. The oil was dissolved in 5.0 mL of

15 isopropanol and 390 mg (1.3 mmol) of epoxide P (Example 15, part a) were added. The
solution was heated to 70 °C. Afier 36 h, the solution was concentrated and the product
purified by reversed phase HPLC (gradient of 20-70% acetonitrile in 0.1% TFA). '

_ Fractions containing pure product were combined and concentrated to remove
acetonitrile. The aqueous residue was diluted with brine and extracted with ethyl acetate.
. 20 The ethjfl acetate layer was dried over MgSOy4 and concentrated to afford compound Q as

a yellbw foam.
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- conbined and | yophilized to afford a TFA salt of conmpound 6 .as a powder. A
sanple of 69 22 March 2006 WD 03/042164 PCT/ US02/ 36237 tX=Mafoh 2086t (39.7
mg) was dissolved in acetonitrile (1.0 nL), diluted with water (2.0 nlL)

and t hen VR BRI (5.0 nl). The sol ution was frozenPERASINBEIHI | i zed to
afford the hydrochloride salt of conpound 38 (38.3 ng) as a yel |l ow powder.
'H NMR ( 300 MEzamploBRCs fifthessS of tbnipdua 38, 2H), 9.20 (br s, 1H), 8.75 (br s,
1H), 8.22 (d, 1H 7.15 (d, 1H), 6. 95 7 05 (m 5H), 6.80-6.90 (m 4H), 6.56
(d, 1H), 5.40 (dd, IH, 3.95 (quar, 2.95- 3.18 (m 411), 2.80-2.95 (m
2H), 1.29 (t, 3H ; mz: FMH+ HI calcd for C27H29N304 460. 22; found 460. 2.
The internediate co “-ar follows. 10 a. Synthesis of
conmpound X. Hoc H2N, HN x To 1 nmol ) of

4- br onophenet hyl ahPneY( Si gma- Al dr I h)Nln 60 nmL of 15 THE was added 8.6 ¢
(39.4 Mol ) of di-t -butyldlcarbona?e After 10 m nutes, the solution was
concentrated under reduced pressure, and the residue was partitioned

bet ween sat urated aqueous sodi um bi carbonate and ethyl acetate. The ethyl
acetate phase was washed with brine, dried over MgSH4, filtered, and
concentrat ed 0 Synthe5|s of
conpound Y. +&&§QF%§%@£C6%?§93%%M?%t%n&@?&ﬁ%ﬁﬂ%hﬂ?h% mgq%pound X, 0.72¢

(5. 3 fmokplacdig haNa@-Reybhendyl-Hpyiidinylsoifoignide With 8 4-dBpghylanilingr i ch), 0.19 ¢

o) ot B REER ARSI ot i, "ana 850 55,3

nmmol ) of sodi um tert-butoxide,

Example 40: Synthesis of compound 40

OH
00
HO N
H
HO

Using a coupling procedure similar o that described in Example 1, except

10

" replacing the N'-(4-heptyl-6-methyl-2-pyrimidiny})sulfanilamide with 5-aminoindan
(available from Aldrich), 2a TFA salt of compound 40 was prepared.

15 Example 41: Synthesis of compound 41

OH
. N\/\©\ Q\
HO o N .
H
HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N‘ -(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with m-toluidine
(available from Aldrich), a TFA salt of compound 41 was prepared.

20
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22 March 2006 WO 03/042164 PCT/ US02/ 36237 was added 35 nL of toluene, and
the m xture was heated at 95C for 16 hours under an nit2>glarchaogespher e.
~“The mixture was partitioned between 1.0 M aqueous NaHSO4 and di et hyl
et her. TReosheghibly! et her phase was washed once each wWekks@atds at ed NaHCO3

and ‘brine, dried over MgpS, filtered, and concentrated to a dark oil. The
oil was puri {Iﬂ ed SaSld. | el ? t ography, using 15% Et CAc 185%
- hexanes as e ua‘nPl,Qﬁ%'oS’glld\l/éeS%%(f)g’b%oﬁoﬁlgdqgaas a dark orange oil. c. Synthesis

of compound Q 1) TFA Conpound Y 2) NaOH BnO QO o p 10 To 1.0 g of
conpound Y (2.8 mmol) in S5g CH2A 2 was adde% 4 mL TFA. After 15 m nutes,

the solution was concentrat ed,ﬁdi uted with 5 i sopropyl acetate and
washed twice with 1.0 ueus Thﬁpr lnm acetate |layer was dried
over MSH, filter ﬁg agd concentr N brow# oil. The oil was

di ssolved in 5.0 nL of 15 isopropanol agd 390 ng (1.3 mml) of epoxide P
(Exanple 15, part a) W&re added. The solution was heated to 70 C. After 36

~~h, the solution was concentrated and the product purified by reversed

phase HPLC ( [ -0f 20-70% a NGl hesi _1%.TEA) . Fractions
cont ai ni ng p%@%?@%ﬂ%pﬁcﬁe}%gé%ﬁrﬁ%g@%eﬁ(éflbg%ﬁlcrhé{%?’f‘ﬂgtléﬁ( % renmove

acet ofi tmplhcéngﬁhﬁ’-@dmpt@h@me&skﬁpﬁinﬁaisylﬁhlfanﬂaddmm brine and extracted with
~ethyl acgtate, .20 The cetate la s. dried ouer MpSO4 and

consent rarBoqpERy e (it RO St W RS Sl W SO0 0006 o
- 03/ 0421 cptefaredinpl € 39: Synt hesis of conpound 39

Example 43: Synthesis of compound 43

OH
O
HO N
H
 HO

Using a coupling procedure similar to that described in Example 1, except

10

replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3-ethylaniline
(ﬁvailable from Aldrich), a TFA salt of compound 43 was prepared. m/z: [M + H'] calcd
15 for CasHjelN203 407.2; found 407.2.
Example 44: Synthesis of compound 44

oH
L
HO” N

N
H
HO

20
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O—l HPCT/USOZ/ 36:237 USI ng é "couplh ing pr ocedure simlar to t Hat ”dés'cfi‘;bed i n'
~ Exanple 1, except 5 replacing the - 22 March 2006

N - (4-heptyl -6-methyl -2-pyrimdinyl)sul fanilam de with 3, 4-di net hyl aniline
(avai | ablg, §epp Al drich), a TFA salt of conpound 39 Rb:5eared. Exanpl e
40: Synt r‘lﬁ)s‘? éo of conpound 40 10 Using a coupling pr O?@ZUI‘ eﬁg%m lar to that
described in Exanple 1, except _replacjng the _

N - (4- hept y|UWw2rWWM3t§G§C%B%‘P Erample Lie¥%P5- ani ri oi ndan

(aval | appgchs RN b mdtyTEAySaidinypfuamRauitomeast-gr epared. 15
Exanpl e 41! Synthesis of conpound 41 Usi ng&% COU1[3I| P9 RY c%cedure simlar to
that deisepropydaniling byskaghinride Gvailable &iom Ayospotdemipalsh, g THA salto

N -(4-h i Lsara P I JiYdalca Wbl LN, d8s irsdad w32l ui di ne

(avail agﬁﬁhﬁ?n%syipch), g%A'H;glt of cor?pound 41 was prepared. 20 72 22
Mar ct$ 2006 WD 03/ 042164 PCT/ US02/ 36237 Exanpl e 42: Synthesis of conpound
42 Using a geupldiogs. bEaaRdsbcomipthidds t 0 that described in Exanple 1,
except replaci r%pﬁpeg}lg\)hm- heBt fF‘-’e- met hyl - 2-pyrim dinyl)sul fanilam de with
4- am nodi phenyl am ne (avail able from Al drich), a TFA salt of conpound 42
was prepared. Exanple 43: @yn}_l_hesi s of compound 43 10 Using a coupling

- procedure sinmilar to that deschibed isn Exappl @ 1F except replacing the M
. -(4- heptyl - 6- net hyl - 2- m di n?{jks@ni de tth 3-ethylaniline
(avail able from Al dryjg a TFA sal orpoundl 43 was prepared. n lz: [M

~+ H"'J calcd 15 for C25H30N203 407.2; fround 407.2. Exanple 44: Synthesis
of conpound 44 20 HO

Using a coupling procedure similar to that described in Example 1, except
10 replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with _
A-(trifluoromethoxy)aniline (available from Aldrich), a TFA salt of compound 45 was
- prepared. m/z: [M + H'J caled for CagHast3N;04 463.2; found 463.2.

Example 46: Synthesis of compound 46

OH o
H ,
| HO

Using a coupling procedure similar to that described in Example 1, except

i5

replacing the N I_(4-heptyl-6-methyl-2-pyrimidiny})sulfanilamide with 4-amino-2-
cyclohexylphenol (available from Sigma-Aldrich Library of Rare Chermicals), a TFA salt
of compound 46 was prepared. m/z: fM + H'] calcd for CasHeN204 477.3; found 477.2.

20
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73 22 March 2006 WO 03/042164 PCT/ US02/ 36237 Using a coupling procedure
simlar to that described in Exanple 1, except replacinge Maech 2006

N - (4-heptyl -6-methyl -2-pyrirnidifyl)sul fanilam de with 3-nethyl-4-

i sopr opy|¥a0¥4RA4hydr ochl ori de (avail abl e from AvocadecTaiseadsestl s), a TFA
'salt of conpound 44 was prepared. mlz: [M+ H ealcd for C27H34N203 435. 3;
found 435. 2. menipi@dR! §nfhesis sbdhipsaad4pf conpound 45 CHH N_n "0 H Using a
coupling procedure simlar to that described in Exanple 1, except 10
replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde with
4-(trif|uoronethoxy)aniIine(jawgilable fromAl drich), a TFA salt of

- conpound 45 was prepareg { Z.N A C24H25F3N204 463. 2; found
463. 2. Exanpl e 46: Synt s of conpg N_ SOH 15 Using a coupling
procedure simlar to ateAescri bed NByampte~4E, except replacing the

"Ni - (4-hpptyl -6-net hyl -2-pglyruni di nyl )sul f&hil am de with 4-amni no-2-

cycl ohexyl phenol (avai H8bl e from Sigma-Al drich Library of Rare Chenicals),
a TFA salt of conpound 46 was prepared, mz: [M+ H{] calcd for C29H36N204

477, 3; foundugifd a oupRil pfétedie kIS0 HAPRs B3/ 44164, &yl e 47: Synthesis

of conmpound 47 L o )
5 replacing the N'-(4-heptyl-6-methyl-2-pyrimidiny!)sulfanilamide with 2-naphthylamine

(available from Aldrich), a TFA salt of compound 47 was prepared.

Example 48: Synthesis of N-{2-[4-(3-phenylphenyl)aminophenyllethyl}-2-
hydroxy-2-(3-hydroxymethyl-4-hydroxyphenylethylamine (48)

Using a coupling procedure similar to that described in Example 1, except

10

replacing the N !_{4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3-aminobiphenyl
| (available from Trans World Chemicals, Inc.), a TFA salt of compound 48 was prepared.

15

Example 49: Synthesis of N-{2-[4-(3-phenyl-4-
methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(3-hydroxymethyl-4-
hydroxyphenyl)ethylamine (49)

OH |,
: N™ O
Ho/q\/ ,
HO

Using a coupling procedure similar to that described in Example 1, except

20

replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3-phenyl-p-
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H PCT/ US02/ 36237 Usi ng a coupling procedure simlar to that described in

Exanpl e 1, except 5 replacing the 22 March 2006

N - (4-heptyl -6-met hyl -2-pyrim di nyl)sul fanilam de with 2-napht hyl am ne
(avai | ablvep éwwemms4Al dri ch), a TFA salt of conpound 47 wagrosexsemred. Exanpl e
48: Synthesis of N-{2-[4-(3-phenyl phenyl)anmunophenyl]ethyl]-2-

hydr oxy- 2-(.3- r 4 YR M TRA 64 10 Using a

coupl i nagmsﬁ(é]%%%rcgl&s{ﬁg{%%m%W%@desc%ﬁ%ﬁ%n %xanpl e 1, except

r epl aci ewgngoli 4¢ wisdprdpepd.y| - 6- net hyl - 2- pyri m di nyl )sul fanil am de with

3- ani nobi phenyl (available from Trans Wrld Chemicals, Inc.), a TFA salt
of conpound 48 was prepared. 15 Exanple 49: Synthesis of

N{ 2- [ 4- ( 3- phéxaydplelS0: Synthesis of compound 50

met hg{iyphenyl ) ani i nophenyl ] et hyl } - 2- hydr oxy- 2- ( 3- hydr oxynet hyl - 4-

hydr oxyphenyl ) et hyl am ne (49) 20 Using a coupling procedure simlar to that
described in Exanple 1, exd¥pty replacing the

NI - (4- heptyl - 6- et hyl - 2§ o f apFia~d
ﬁ / US02/ 36 an fli ng
s, Inc.), a Fﬁs @

March 2006 WO 03/ 042164
from Trans World Cheiti'c

Exanpl e 50: Synthesis 8 conpound 50 5 i ng a=eoupling procedure simlar
to that described in Exanpl e 1, except replacing the

N - (4- heptyl - 6- net hyl - 2- pyrim di nyl )sul fani | am de with 6-am no- 3, 4-
benzocounar i Usifgaaiupbidy reockdupnsiilaitp that deseibad-in Bxaipple dfexePhpound 50 was
prepared. .m z: + Icd £ oF : _ardinof3ound 497. 1. Exanpl e
I

benzocoumarin (available from Aldrich), a TFA salt of compound 50 was prepared. m/z:
10 [M + H"] caled for CaoHasN>Os 497.2; found 497.1.

wi th 3-phenyl-p 75 22
hydrochl ori de (avail abl e
conpound 49 was prepar ed.

Example 51: Synthesis of compound 51

15 Using a coupling procedure similar to that described in Example 1, except

replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-aminobiphenyl
(available from Aldrich), 2 TFA salt of compound 51 was prepared. m/z: [M + H'] calcd
- for CagH3oN203 455.2; found 455.2.

20
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"15 Using a coupling procedure simlar to that described in Exanple 1,
except replacing the N -(4-heptyl-6-nethyl-2-pyrim di ny?3 Batchaoobar ni de

wi t h 4-am nobi phenyl (available fromAldrich), a TFA salt of conpound 51
was prepared. mz: [M+ H calcd for C29H30N2G3 455. pd,455.2. 20 76.
22 Mar ch%ﬁé‘% 03/ 042164 PCT/ US02/ 36237 Exanpl e 52: P%E’Un'%’esu s of N

12-[ 4- ( 3- phenyl -

met hoxyphenwmmlﬂiﬁ;we}s'evfm@'ﬂ%ﬂ(ﬁ)llhznﬂsﬁjrox hydr oxymet hyl - 4-

hydr oxy phenyhstboiyphensilamiahynyllethyl R }2 E‘Sdri’ﬁy MP% dund Hin 501 of
et hanol was lgudexypbelethybiminel®2) pal | adi um on car bon under a stream of
nitrogen. The flask was fitted with a balloon of hydrogen gas, and the
reaction was vigorously Stléﬁed for 1.5 hourMeThe reaction was filtered

t hrough celite, using netha oIN e filtrate was concentrated
under 10 reduced pressy Thée resig ’ ed in 20 nL isopropanol,
1.65 nL of 4.0 N HCIl_| di oxane was e product was
‘precipitated by adding t e solution to eﬁlarge vol une of diethyl ether.
The solids were isoladed by filtration to give 1.43 g (80% of a

hydroghl ori de salt of conpound 52 as a white solid. 'H NVR (300 Mz,

. DVBO- d6) S , o 39-7. 22
6H), 6. boss. @%éf’ﬁﬁ%é%"é) %g&ﬁé’%%ﬁ“iﬁm OIE'%E ﬁiﬁ)débzg?tz (m 1H), AP
(s, 2H),10% faladism oBb@rboualrﬂa'—aztré‘sﬁl ¢imitroges). Th?—]ﬂ#s}f was fifigd withaalloonc 4 f or

C30H32N2 485. 2 T RGiod Wayvas prepared as
fol | ows, OtHgirosen & a%@%ﬁﬁ |s o} as“ %IJSﬁI&ﬁE.QHE%Oﬁgg?}ﬁQ%QH *To a flask

cont ai ni figred 1B3ugh cblie, umfglrx)ethaﬁol mmm anditbBiiltEsewns |cenosvgrat65 grderp) . 3.06 g
(0. SriRol PRt orrprey H Dy e e ek Pas Bk ARl £ B SO EE T S vl
of racenin@ioRand was added, and the product was precipitated by addmg the solutlon to a large
volime of diethyl ether. The solids were isolated by filtration to give 1.43 g (80%) of a
hydrochloxiéc salt of compound 52 as a white solid. 'H NMR (300 MHz, DMSO-d6) &
. 94 (b, 1H), 9.01 (br s, 1H), 8.65 (br s, 1H), 7.39-7.22 (m, 6H), 6.99-6.83 (m, §H), 6.69
15 (d, 1H), 5.45 (br, 4H), 4.77 (m, 1H), 4.39 (s, 2H), 3.62 (s, 3H), 3.02-2.78 (m, 6H). m/z:
M +H" caled for CsoHNz0, 485.2; found 485.4.

The intermediate compound H was prepared as follows.

20 .a. Synthesis of compound D.

Boc--N O
Compound B \/\Q Q

D
To a flask containing 3.91 g (10 mmotl) of compound B (Example 13, part b), 3.06

g (13mmol) of 4-methoxy-3-phenylaniline hydrochloride (from TCI), 0.46 g (0. Smmol)
of tris(dibenzylidineacetone)dipalladinum(0), 0.93 g (1.5 mmol) of racémic-2,2’-
25  bis(diphenylphosphine)-1,1°-binaphthyl, and 2.21 g (23 mmol) of sodium tert-butoxide
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- orange residue. The residue was dissolve
- (5.11 mmol ) of the epoxide a (Exanple 37, part b) was added, and the

25 bi s(di phenyl phosphi no)-1, 1' --bi naphthyl, and 2.21 g (23 mmol ) of sodium
tert-butoxide 77 22 March 2006 WD 031042164 PCT/ US02/ 36237 Maech 2a0ded 50ni
of toluene, and the m xture was heated at 95C for 5.5 hours under an

ni trogen wonwepivere. The m xture was partitioned betwsemush &M aqueous
NaHSO4 and diethyl ether, and the phases were separated. The diethyl ether

phase | A ( d once each

N eh 1 ot sBRL kLR o HORHAR: S MRKFIRS AN SBRCIRRSE, Sled, “and
concent rrdtr&n sttnosphemt Kheahikturefies patitionst betpraen 1.9 Brhgbsous NS, angel

oD Ot OB A B Gt TR R B B8 SR i ey goPaud
10H), 6. @fmef Bdfas, Fidwas 4a@8d e e@H)withd.00M agsoouSNHS B addbrine 2H), 2.53 (m
211), 1.29 (s, 0 h. nt hesi s of .c nd.G To. 0.9 (5.1 I'mmol) of
corrpoana‘%’ﬁdﬁ’ﬁr L_%{ e‘%l—@@l{’?“cﬁ?n“’f%t%ga‘gg@ efgwaﬁi““g‘%dgﬁﬂ%auor oacetic |
aci d. Af gebéhrétbhtogriph asing 1 D% FXOAM IS henfifes 6OM6RE I didmpaghaD sseduced 15
pressure, and theg residue was Barti tioned between | M aqueous_ NaOH and

Et OAc. THHow faEs o B MR £300MHz, -0y - 1o{& D - hHHEe I0s0-%ished once each

Wi th wateg @NgaRiiRgs, 2nsibici s, 9Mes. 10a IR, 2 54 Il efigd.2ogfgugoncent rated to an
din [5m of 1sopropanol, 1.45 g

solution was heated at 78C overnight. The m xture was cooled to 20 room

t enpepaty)renthadisoreompsantigat ed under reduced pressure to give conpound G as
an orange oil which was used in the next step without purification. 78 22
March 2006 WO 03/ 042164 PCT/ US02/ 36237 c. Synthesis of compound It.
Compound G To 5.11 nmol of crude conpound G fromthe pygyious step in 40 nL
of tetrahydrofuranp{rC was added .%"m_ (12.7 pngf’) of 1.0 MIithium '
al um num 5 hydri de pnnieH r ahydr an> Arter ou eacti on was
quenched byCeTRS 0. 9 m sul f at eNdesalydf at & _Ahe slurry was
diluted with diethyl e &7 ed pver Na2sOt,

. alvie G

To 2.60 g (5.11mmol) of compound D in 15 mL of CHCl, at 0°C was added 15

mL of triflucroacetic acid. After 40 minutes, the solution was concentrated under reduced
15 pressure, and the residue was partitioned between 1M agueous NaOH and EtOAc. The

phases were separated, and the EtOAc phase was washed once each with water and brine,

dried over Na;SQy, filtered, and concentrated to an orange residue. The residue was

dissolved in 15ml. of isopropanol, 1.45 g (5.11 mmol) of the epoxide a (Example 37, part

b) was added, and the solution was heated at 78°C overnight. The mixture was cooled to

20 room temperature, and concentrated under reduced pressure to give compound G as an

crange oil which was used in the next step without purification,
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filtered, and concentrated to an orange oil. The oil was purified by

- chromat ography, using 50% Et OAc 150% hexanes as el uent,22 ®aghwzd08.0 ¢
(61% 2 steps) of conpound Has a white foam 'H NWMR (300 MHz, DWVSO d6) 8
7.72 (S, viéWansfssd-6.77 (m 25H), 5.00 (s, 10 2H), 4.RFnsiysedhl), 4.65 (m -
1H, 4.55 (m IM 4,45 (d, 2H), 3.62 (s, 2H), 3.61 (s, 3H), 2.52 (in, 6H
Exanpl e 53:. Synthesis of N {2-[4-(3-phenyl-4-

et hoxyp t hyl }- (R) - 2- hydr oxy- 2- ( 3- hydr oxynet hyl - 4- 15
hydroxygﬁ%ﬁh%%n%ﬁyﬁa ngh€53) To a m xture of 825 (1.22 mol) of

compound N in 15 nL of ethanol wa®H QEQ added 260
carbon under a stream of nitroge

10% pal | adi um on

wi th a ball oon of

3 hours. The
‘reaction was filtered thrag ite, using“hel o’ rinse, and the
filtrate was concentrated undgr reduéed pressﬁre The resi due was
dissolved in 10 nL |sopropadd?, 0.67 nL of 4.0 MHO in dioxane was added,
and the product was precipitated by adding 25 the solution to a large

vol une of Et @605-.11mﬁolsﬁbﬂua@cowb@di(;ﬁbmqu@youfs kb ma0indioft 0 gi ve a 79 22
March 2006 WD 031042164 PCT/ US02/ 36237 droc | Qri.de salt of conpound 53 as
a white Etiydrofuygnat 07Gvas aggqd 12 maly(i ?Jrﬂ"eé his §§"’?‘m’f ound 499.3. The
: ' nter h@hg ﬁ%%ﬂ&i’mun %r@ﬁ&ﬂ@%%&%ﬁoﬁ @Aslqﬁéﬁ:hecﬁ)y@&owgﬁﬂihbﬁéﬂ s of conpound

H2N J of 4-rmet hoxy- | ani |i ne hydrochlorlde
, (aval | abbcdiviy wifate diabydypiss %ﬁmwfdﬁéﬁﬁe‘bmtb\é@ﬁylcﬁﬂ@f §5ipd YERE?S9hd 1.0 M

aqueols BT, o tndea P18 Srany er@eoﬁae&a@ﬁ]aﬁaeawemgﬁ% hysisigr phase was

washed once éa wat er rlne ed 10" over , | tered, and
concent r 5% BtQAx /F0%r lewmes ol eﬁuﬂnt Dleivedd) 8 @1 %ad stetiskefsppaepngd M af@o rnL. of

CH2d 2, El? ol “%@&ﬁ"@d 3606?9775‘ 11%1738379%£H'?‘3Qi0)s0f bor on

trlbronld m nu reacti on was poured over 500 nL
of icg 2nH4.92 (m, 1H), 4.65 (m, lH), 4.55 (m, 1H), 445 (d, ZH) 3,62 (s, 2H), 3.61 (s, 3H),

2.52 (m, 6H).

Example 53: Synthesis of N-{2-[4-(3-phenyl-4-
' ethoxyphen'yl)aminophenyl]ethyl}-(R)-2-hydr0xy-2—(3-hydroxymethy]-4-

15 hydroxyphenyl)ethylamine {53)
OH H - OFEt
0L ‘. o
HO H
HO

To a mixture of 825 mg (1.22 mmol) of comﬁound Nin 15 ml of ethanol was
20" added 260 mg of 10% palladium on carbon under a stream of nitrogen. The flask was
fitted with a balloon of hydrogen gas, and the reaction was vigorously stirred for 3 hours.
The reaction was filtered through celite, using methanol to rinse, and the filtrate was
concentrated under reduced pressure. The residue was dissolved in 10 mL isopropanol,
- 0.67 mL of 4.0 M HCl in dioxane was added, and the product was precipitated by adding

25  the solution to a large volume of EtOAc. The solids were isolated by filtration to give a
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the mxture was stirred overnight. The mixture was washed twi ce with Et OAc
to renove oxidized material, and the Et QAc phases were g Maphd®ds The
aci di c phase was basified 15 with solid NaHCO3, and was extracted tw ce
wi t h Et OA%0 e3fMasconbi ned Et OAc phases  were washed of&&GR%#%brine, dried
over Na2SO4, filtered, and concentrated to give 2.48 g of conpound J as a
brown s hr?chlgr%l%s c&ﬁ%n%gasmggﬁﬂ mdz: M H 1Saled By CnFaA0s 7. 14 (M SH),
6. 57-6. m  3H), S, 20 b. Synthesis of conmpound K. H2N
Conpoundw&3mb®@V@23Nhrch 2006 VI)03/042164 PCT/ US02/ 36237 To 2.28 g (12.2
mmol ) of conpound d in 45 nL of dinethylformam de at 0C was added 734 ny
~(18.4mol ) of 60% NaH in oil. After 10 ninutes 1.90 g (12.2 mmol) of
i odoet hane was added. After 2Q_m nutes, sol ution was partitioned
bet ween di et H?‘Fmte@fﬁéﬁ‘ewg%%ﬁmﬁ g@ $-and the phases were
separated. The diethyl ether phase 5 was washed once each with 1.0 M
aqueoys Q@ﬁg%s g&n(% gybrine, dried over Na2SO4, and concentrated to
oun

gi ve ¢onp as a brown oil. 1H NMR (300 MHz, DVSO dG 8 7.37-7.19
(m 5H), 6.73 (d, 1H), H4] 42 (m % 65 (s, 2H), 3.73 (q, 2H, 1.07
(t, 3H). c. Synthesis of und L. Bn o Conmpounds B + K-- L 10 To

a flask containing 3.97 g (

2.27 g (12.2 mol ) of conpo

. tris(dibenzylidineacetone)di
- racemc-2,2"

;npound B (Exanple 13, part b),
5 mmol ) of

| ladium (0),, 0.95 g (1.5mmol) of

)

484 g (20.5 mmol).of 4-methoxy-3-phenylaniline hydrocﬁloﬂde (available from

TCI) was partitioned between diethyl ether and 1.0 M aqueous NaOH, and the phases
were separated. The dicthyl ether phase was washed once each with water and brine, dried

10 over K»,COs, filtered, and concentrated to a brown solid. The solid was dissolved in 100
mL of CH,Cls, the solution was cooled to 0°C, and 21.2 g (84.6 mmiol) of boron
tribronﬁde was added. After 20 minutes, the reaction was poured over 300 mL of ice, and
the mixture was stirred overnight. The mixture was washed twice with EtOAc to remove
oxidized material, and the BtOAc phases were discarded. The acidic phase was basified

15  with solid NaHCO,, and was extracted twice with EtOAc. The combined EtOAc phases
were washed once with brine, dried over NazSOA, filtered, and concentrated to give 248 g
of compound J as a brown solid. ' NMR (300 MHz, DMSO-d6) 6 8.37 (s, 1H), 7.41- ~
7.14 (m, 5H), 6.57-6.32 (m, 3H), 4.45 (s, 2H).

20 b. Synthesis of compound K.

| - :
. Compoundd —* OFt
K
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'15 bi s(di phenyi phosphi no)-1, 1' bi naphthyl, and 1.27 g (13.3 mwol) of sodium
tent - but oxi de was added 48 nL of toluene, and the m xt uzeEMarsh Jooat ed at
'95C for 5.5 hours under an nitrogen atnosphere. The m xture was

partiti onged s%ghwen 1.0 M aqueous NaHSO4 and di et hylp-@idh@iz6232Nd t he phases -
wer e se_para?e . The di ethyl ether phase was diluted with one volune of

hexanes, and was washed once each V\J_I%O gl a‘tﬂ gous Jgalgﬁﬂg and bri ne, Zb
dried over h@%@g(lﬁﬁlwlb%ﬁmlaﬁ‘ameah‘b 8{ FHE A 82K 01 . The oil was
purified by,s4 1734}@;;1%952&{&9%@8@% RAGAPHY AfeS1019indeYn BO@A2. 188 hexanes as.

: g (/7% of

el uent, 9 grve %) compound L as_.a vyell ow fo "H NMR (300
MHz, DMVBPicd6hase Wasr@ddds Aftand mifutespthy sofafion was parkiy SL%W%‘%"% (m 711),
4.27 (S, 2211) 003, 2d.98e Qiethyl2Mer gha2® (s, 9H), 1.13
(t, 3H .ethfﬁméf%ffg%gégﬁzsg)g%gdél\f)%%gﬁ%ﬂ a&t d. ,%yntyesi %g%; conpound M 1)
TFA G Bias vihela@rle@bituliMlaq@pusieH, gates aBﬁb“’@o‘é‘wg oKfr P Wsce/ 36237 To
1.40 g (2.68 mml ), of ¢ i P HGMAR IFhoaA OMEG added 15 rnL
of 5 tﬁ“ﬁf%’?ﬂgﬁtf‘}eﬁ%Vegcfﬁg%ﬁs%%sra%ﬁ?‘ﬁﬁlgs, thelsol ution was concentrated

under r efy6egd7/12 RSB, 6.20d, e 426A2( 24547 23034 2tien 1.0 M
aqueous  NaOH and Et OAc. The phases were separated, and the Et OAc phase was
washed dhé8-each with water and brine, dried over Na2SO4, filtered, and
~concentrated to an orange residue. The residue was dissolved in 15 nlL of

i sopr opqg?mgleﬂ%fgo,ﬁﬁ,uﬁng ni) of the epoxide a (Exanple 37, 10 part b) was
added, and-the sol ution was heated at 78C overnight. The m xture was cool ed
to roomtenperature, and concentrated under reduced pressure to give an

orange oil that .was taken on w't ho?{a anal ysi s.

OEt
Boc-—N\/\©\ <
Compounds B + K —= N
L H
10 ‘

To a flask containing 3.97 g (10.7 mmol) of compound B (Example 13, pait b),
227 g (122 mmol) of compound K, 0.46 g (0.5 mmol) of
: -tris(dibenzyljdineacetone)dipalladium, (0, 0.95 g (1.5mmol) of racemic-2,2’-

15 bis(diphenylphosphino}—l,l’«binaphthYI, and 1,27 g (13.3 mmol) of sodium tert-butoxide
was added 48 mL of toluene, and the mixture was heated at 95°C for 5.5 hours vnder an
nitrogen atmosphere. The mixture was partitioned between 1,0 M aqueous NaHSO4 and

 diethyl ether, and the phases were separated. The diethyl ether phase was diluted with one
volume of bexanes, and was washed once each with 1.0 M aqueous NalSO4 and brine,

20 dried over Na;SOa, filtered, and concentrated to a dark oil. The oil was purified by silica
gel chromatography, using 10% EtOAc / 90% hexanes as eluent, to give 4.13 g (77%) of
compound L as a yellow foaﬁl. 'H NMR (300 MHz, DMSO-d6) & 7.76 (s, 1H), 7.42-7.13
{m, 10H), 6.93-6.81 (m, 7H), 4.27 (s, 2H), 3.86 (g, 2H), 3.25 (m, 2H), 2.53 (m, 2H), 1.28
(s, 9H), 1.13 (t, 3H).

25
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e. Synthesis of conpound N. 15 To 2. 68 mmol of crude conmpound Min 20 nL of
tetrahydrofuran at 0OC was added 7.0 nL (7. 0mvol) of 1.02Mardhi20oes al um num
hydride in tetrahydrofuran. After 2 hours, the reaction was quenched by

- sl ow addivto @m4nés sodi um sul fate decahydrate. The sl BEFYPSaRE823Yi | uted with

di ethyl ether, dried over Na2SO4, filtered, and concentrated to an orange

oil. Th I ki€ by silica gel chronmatography, using 50% Et OAc
150% 20&h§ lélhﬁéigﬁf;gﬂg uent, to give 835 ng of conmpound N as a white foam 'H
NVR (300 MHz, DWMBSO-d6) 5 7.73 (s, 1H), 7.42-6.77 (m 25H), 5.00 (s, 2H),

4.93 (in, 1H, 4.66 (d,;4E, 4.51 (m glibh, 4.47 (om 2H), 3.86 (g, 211),
3.62 (m 211), 2.55 (mo@dbn 1. 13 ( /ﬁi 2006 WO 031042164
fN-{

PCT/ US02/ 36237 WQWWR - nyl - 4-
met hoxyphenyl ) am nophen 11Pe yl }-(R) €@:Meydr oxy+2- ( 3f or mam do- 4-
hydr oxyphenyl ) et hyl am ne (54) To a mixture @f 1.24 g (1.83 mmol) of

~conmpound | in 30 nL of ethanol and 20 nlL of nethanol was added 400ny of
10% pal | adi um on carbon under a streamof nitrogen. The flask was fitted
wi th a ball oon of hydrogen gas, and the reaction was 10 vigorously stirred
for 1.5 hours. The reaction was filtered through celite, using nethanol to

rinse, he ok L ik GEN febecendesawaduged 19ndssur e.  The
- resi due%st{o%z’ggo \?g ??O\r‘:ﬁ%g% |sopropan2g&, 0.21 nL of 4.0 MHCL1 in

di oxagie pigsoraelRAsd.Afer minuiss, st solutiomwassoaepiritdander #AP°%ddi ng t he sol ution
to a large volu of. Et CAc, .The ' LSQh ash Ip AL THer ation to give
447 ny @chﬂlfﬁﬂﬁﬁﬁﬁg?ﬁwcfépgrgfl?neg &Lé)(%%;lé%n ﬁgeg as a 15 white solid. 'H NWR
(300 Mﬁ?hag@b@@cd@ha&haa%&mc shaselwds waghed negachmpigh waergnd brge, - 1) 8. 59
(br s, 1H, 8.20 (d,..1H, 8. 07 : sidue2 Ohé Msididdras 6. 99-6.79 (m
10H), Aﬂ“?%“(‘i’rya??h’)ﬁlwgg’éﬂgf%lfe edko?nooééﬁél% T 6E§1 2 [M+ H+] cal cd
for C30HBEbRENn 1488, Risofropanol, L88g B.6820mdlhef therperifed pleddpound | was
prepared as toll ous. A SYALhes! s of (AR 1B oxure wes cooled

.to room temperature, and concentrated under reduced pressure (o give an orange 0il that

was taken on without analysis.

e. Synthesis of compound N.

OHBn OEtt
Compound M —“EnO’EJ:rxJN‘/\@\N
H
HO N

15 - To 2.68 mmol of crude compound M in 20 mL of tetrahydrofuran at 0°C was
added 7.0 mL (7.0mmol) of 1.0 M lithium aluminum hydride in tetrahydrofuran. After 2
hours, the reaction was quenched by slow addition of sodivm sulfate decahydrate. 'I'h§
shurry was diluted with diethyl ether, dried over NaySOy, filtered, and concentrated to an
orange oil. The oil was purified by silica gel chromatography, using 50% EtOAc / 50%

20 hexanes as eluent, to give 835 mg of compound N as a white foam. 'H NMR (300 MHz,
DMSO0-d6) 8 7.73 (s, 1H), 7.42-6.77 (m, 25H), 5.00 (s, 2H), 4.93 (m, 1H), 4.66 (d, 1H),
4.51 (m, 1H), 4.47 (m, 2H), 3.86 (g, 2H), 3.62 (m, 2H), 2.55 (m, 6H), 1.13 (t, 3H).
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22 Narch 2006 WO 03/ 042164 PCT/ US02/ 36237 ‘To 944 my (1.85 mmol) of conpound
D (Exanple 52, part a) in 6 nL of CH2Cl2 at OC was addeg? fafdh 2006
trifluoroacetic acid. After 40 m nutes, the solution was concentrated
under reduced pressure, and the residue was partitioned between 1.0 M
aqueous NEOPBRYIEt OAc. The phases were separated, an®CEHWEYERPAC phase was
washed 5 once each with water and brine, dried over Na2SO4, filtered, and
concent r at ed Exampla 54:08mtgsis of N-{2-[hS-plesyletie from above was dissolved in 5
m. of i sopr oprttekyphktf))amindphed]etliyi}-(R)-2hydivay-2iidfortanidosdrs added, and the
sol ut i on washhdekgtheryléthi@aoder (3ght . The m xture was cooled to room
tenperature, and concentrated under reduced pressure to 10 give an orange
oil. The oil was purified by silica gel chromatography, using 50 EtOAc 1 50
hexanes as eluent, to give 825 ny (66% of conpound | as a white foam 'H
NVR (300 MHz, DIVBOdG) S 9. 48H OMe(d, 1H), 8.09 (d, 1H), 7.72
(s, 1H, 7.42-6.77 (in, b 49 (m 1H), 3.67 (in, 2H),
3.61 (s, 3H), 2.50 (m P gpoxi de b can be prepared as
described in U S. Patent clb 6, 268 583 Bl, and in R Hett. et al.

Organi ¢ Process Research and Devel opnent, 1998 2, 96-99. Exanple 55:
Synthesis of N-{2-[4 - phenyl - 4- .
et hoxyphenyl f&ﬁl“ﬁ%ﬁé’%%{%ﬂl‘é‘?m?lh?f?nﬁ?ﬁﬁdéwwgf?%“ﬂfﬁﬂ??do 4- 20

hydr oxygﬁgeyﬁﬂtﬁ&ﬁwv@m 466183 0f0% ?anhamml b cadtfon Gdder Bgtrdak 37 ol ) of
compound O in 15 of et hanol

0 was, added 260 of 10%
pal | adi JH?%“&Q‘PMW@E@“&%‘%W@%‘PH @PY‘HP%“@@%?P?A)%‘ ﬁ‘ﬁ‘@“?"‘f‘sask vvaggfl tted

" withig b@éﬂr&ﬂ!?sﬁﬁed%ﬂf@ﬁ&ﬁs TBSreadiBil whBiter@aEbidReMa s gefand| y  stirred
for 3 hours he reaction was filtered_through cellte usi ng met hanol to

rinse, dfdnse pst the filirpty was cRRcenEyrbundersqusef By The FrRte™aY essure. The

resi due &i@%lv@d ﬁ%@'rﬂlﬁ rdpares), mLmet&apmmn@hmﬁea&s z[dded}ﬁn&th@ MHCA in
di oxane was added, t he product was precipitated by _a fﬁ’b‘ng t he sol ution

to a | arlged“?b‘%’%ﬁ?é%@ﬁm@ @@@dm? Hs selgtigngg 2 opugg PR ELAC- Bl slid

Sflltratlon to
give a WQEQSM 95 ﬂﬁx‘aﬁ&hlté EWM&%@M&% ant &fcbmphiniigssod i d. ' H NWVR
(300MHz, g2y o P 1H) | (s, ﬁgmw 0 (br. s, 111), 8.67
(br 45 jjibnesolld 1HNI\/IR(300 ZDMSOd6)51003 (brs 1H),95 (s, IH) 8.81 (brs,

1H), 8.59 (br s, 1H), 8.20 {(d, 1H), 8.07 (d, 1H), 7.39-7.20 (m, 5H), 699-—679(111, 10HD,

475 (m, 1H), 3.62 (s, 3H), 3.03-2.72 (m, 6H). m/z: [M + H'] calcd for CsoHs N304

498.2; found 498.5.

20 The intermediate compound I was prepared as follows.

a. Synthesis of compound L.

OHp
1) TFA Bn
ormnpoun 500
I

3)
o NHCHO

BnG
NHCHO
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'84 22 March 2006 WD 03/ 042164 PCT/ US02/ 36237 8.27 (d, IH), 8.14 (d, 111),
7.25 (m 5H) 6.85-7.08 (m 911), 4.80 (dd, 1H), 3.94 (quzzrMarcBHnoe2. 75-3. 15
(m 6H), 1.21 (t, 311); mz: [M+ Hl] calcd for C31H33N304 512.25; found

512.5. 5 I Nt ermedi ate conpound 0 was prepared as A. Synt hesis
of comoﬁ%&@fﬂﬁf TFA 2) NaOH d 1 C onpoun . 3) epoélﬁgg&é%n 0 To 1.4 ¢
(2.68 mmol ) of conmpound L (Exanple 53, part_c) ? Gnr% géH 202 at 10 OC
was added 6 ’Eﬂ_94éﬁﬂa(ﬂ+85m)&§€(ﬁﬂoﬁnda‘3@‘amﬂ*et5@rm&td‘ Hi 8 sol uti on was
concent L LA INGEE ¢ LEdHERIREERSHAS ArRID hiiiet, Q% selBones partiti oned

bet ween aqueous and Et OAc. The phases wer e separ ated, and the
Et OAC pbarentised uides redoced presserecmd thewksidue weas partidiongd batwesd 10 ed over Na2SOH4,

filtered, an t & was di ssol ved
51 et BT SO Tt ey YARAR, LERhEHEA: Pibe LN O e e,
part ) ol@achdedatyatandd bive, @mﬂmaNmMIW@étedcancem@d to¥er ni ght . The

m xture was cooled to roomtenperature, and concentrated under reduced
pressur & Yrve an orange oil. The oil was purified by silica gel

chr omat ogr apige regduegrohlabotetvaddissos0 irembioé ssopropanbliZfmg t o g i v e 7 56 ng of
compound 0 as a white 0. MHz 1H), 8.25
©(d, 111)1.8%pmmal)efjthe ili"f)de%ﬁa?éfmfgm‘i q"?“%‘é”"’é h%@% b v ; 5 10 (s, 2H),
. 5.04 (m (’)1‘6% ture w%élc&gxi t&idbm tednprhtulrs anc?ddhcen&atE@ur(dSn; recﬁﬂ:é&) preskuré 8 (t, 3H) 85 22
March 2 W 03/0421 OAc/
10  give an orange oil. The 011 was purified by silica gel chromatography, using 50 EtOAc

50 hexanes as eluent, to give 825 mg (66%) of compound I as a white foam. 'H NMR

(300 MHz, DMSO-d6)  9.45 (s, 1H), 8.24 (d, 1H), 8.09 (d, 1H), 7.72 (s, 1H), 7.42-6.77 .

(m, 25H), 5.09 (s, 2H), 4.49 (m, 1H), 3.67 (m, 2H), 3.61 (s, 3H), 2.50 (m,_ 6H}.

The intermediate epoxide b can be prepared as described in U.S. Patent No.

15 6,268,533 B1, and in R, Hett. et al, Organic Process Research and Development, 1998,

2, 96-99.

Example 55: Synthesis of N-{2-[4-(3-phenyl-4-
ethoxyphenyl)anunophenyl]ethyl}-(R)-2-hydroxy-2-(3-formanndo-4—

20 hydroxyphenylethylamine (55)
o “
NoaaaoWSay
NHCHO H

To a mixture of 746 mg (1.07 mmol) of compound O in 15 mL of ethanol and 5
mL of BiOAc was added 260mg of 10% palladium on carbon under a stream of nitrogen.
25 The flask was fitted with a balloon of hydrogen gas, and the reaction was vigorously

stirred for 3 hours. The reaction was filtered through celité, using methanol to rinse, and
the filtrate was concentrated under reduced pressure. The residue was dissolved in 20 mL
isopropanol, 0.58 mL of 4.0 M HCl in dioxane was added, and the product was
precipitated by adding the solution to a large volume of EtOAc. The solids were isolated

30 by filtration to give a hydrochloride salt of compound 55 as an off white solid. "H NMR
(300MHz, DMSO-d6) § 10.12 (br s, 1H), 9.62 (s, 1H), 8.90 (br s, 1H), 8.67 (br s, 1H),
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PCT/ US02/ 36237 Exanpl e 56; Synthesis of N-{2-[4-(3-phenyl -
met hoxyphenyl )am nophenyl ) et hyl } - 2- hydr oxy- 2- ( S- hydr oxy- 2% Mdjch 2006

qui nol i n gethylam ne (56) HO 5 0 To a sol utiony %6&,%6{5? of conpound
S (1.2 |n 40 nL of 1:1 nethanol: THF was added 10%

pal | adi um on _carbon. The reaction was rmsphere of 35 psi
Hz. Aft 827 S41H) Stlﬁéd»rléﬁrf’t%dﬁ'@@sﬁﬁ7?%&%3%%&0@@% glglllg‘{"%r purified by
r ever segphass, HRECsig 1 28 ke, ofz: 10 119" €406 eeelBRNIO,isi 225 Hodd 1% aqueous 10
TFA). Fractions containing pure product were conbi ned and | yophilized to
afford &l2FFA salt of conpound 56 as a powder. A sanple of the TFA salt (75
ng) was di ssolved in acetonitrile (1.0 nL) and :diluted with water (2.0
m.) followed by 0.1 NHC (3.0 nL). The solution became cloudy. Addition
of 1.5 nlL acBhegniermadiaic campennd Ouwas mspam a50I9WS on whi ch was frozen and 15
| yophilized. The residue was redissolved in acetonitrile (i.0 nL) and
diluted with water (2.0 nL) followed by 0.1 NHC (4.0 nL). The solution
becane clo . Additi on of 1.0 nL acetonitrile afforded a clear solution
?Q‘é‘é’é

whi ch wasS of sqreporyd 'hl i zed. The hydrochloride salt of conpound 56
(50 ng) was obtained as a gray SO|Id IH NVR (300 DIVBOd6) S 10.55 (br
s, 1H), 9.30 (br s, 1H) 7r8. 80, (br s 8.24 20725748(m
5H), 6.92- 7.1§ f&}f ,2) 628 (d, ‘S/Z\@Lll 3H) 2.80-3.20
(m 6H) inl2: “PRRAE" maabmﬂebg,qo N304 fo 522 3., The

i nt ermedi ate conmpound S was prepamﬁd;H@s fol | owsH 86 22 March 2006 . WO
03/ 042164 a. Synthesis of conpound S. PCT/ U302/ 36237 OH I n Conpound D

_ To 1.4 g (2.68 mmol) of compound L (Example 53, part ¢) in 6 mL of CH,Cl; at
10 0°C was added 6 mL of triflucroacetic acid. After 40 minutes, the solution was
concentrated under reduced pressure, and the residue was partitioned be;ween 1.0M
aqueous NaOH and EtOAc. The phases were separated, and the EtOAc phase was washed
once each with water and brine, dried over Na,SQy, filtered, and concentrated to an
orange residue. The residue was dissolved in 5 mL of isopropanol, 721 mg (2.68 mmol)
15 6f epoxide b (Example 54, part a) was added, and the solution was heated at 78°C
overnight. The mixture was cooled to room temperature, and concentrated under reduced
pressuse to give an ﬁrange oil. The oil was purified by silica gel chromatography using 50
. EtOAc / 50 hexanes as eluent, to give 756 mg of compound O as a white foam. TH NMR
(300 MHz, DMSO-d6) § 9.45 (d, 1H), 8.25 (d, 1H), 8.14 (d, 1H), .72 (s, 11), 7.45-6.76
20. (m, 25H), 5.10 (s, 2H), 5.04 (m, 1H), 3.94 (q, 2H), 3.61 (s, 2H), 2.50 (s, 6H), 1.13 (t, 3H).
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Br 00 S A solution of conpound D (800 ng, 1.6 mml, Exanple 52, part a) in 5
m. 5 CHZCi z was cooled to O C and 5 nmL of TFA was added. 220th;hzmen1 n, the
reacti onywas ncentrated and the residue dissol ved acetate. The
et hyl acetat Ié”é%l ution was vvashed twice with 1.0 M é’gu’é’g‘;&g REoH fol | oned
by water and then dried over fi I ter ed and concentrated to an oil.
The oil was FapmplSpe $ynthesis ¢hV- (é'lli' Benyl-dry g Wgé&goo ng, 2.1 nmmol) and
K2C03 (650 ripthexyphemybemingplicayletheiy2-hyfroxy-2A3- § 0 heated to 40C.
After | h, tsmolipenfybethlaminedeled and diluted with 5 mL nmethanol. NaBH4
(150 ny, 4. 0 mmol ) was added and the reaction was stirred vigorously for 10
mn. The reaction was quenclpegby dri pp| ng the suspension into 100 nlL of
rapidly stirred saturated coPdund S precipitated and was
isolated by filtration, ed wt @ Rd dried. 15 The internediate
br onoket one R can be pl‘%pﬁ ed as descr ybed Exanpl e 61B, parts a-d. See
also EP 0 147 791 B. Exanpl & 57: Synthesis of conpound 57 20 Using a

coupld ng procedure simlar to that described in Exanple 1, except

replacing the N -(4-heptyl-6-nmethyl-2-pyrimdinyl)sulfanilamde with

- met hyl - 4-  ariforecibbrtizoaft 840 frepvod corageiuad $ (Idmmiobiin 40m obl:TFA salt of conpound 57

~ was pre 5N 74 ;hm nd 437.2. 1)
TFA 2) ﬁ}ﬁ{‘iﬂ‘%ﬁg}‘%’j %%11@&”; tc’\%d%gi“g‘gi” %%ﬁ'} C%ﬂ%%% ﬁ‘/\% 042164 Exanpl e
58: Synuhiesinsatmbsphaepiaindi B AFCT2AIB0R/ 88H@Vwas filtered and the filtrate
purified by reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1% aqueous
10 TFA). Fractions containing pure product were combined and lyophilized to afford a TFA

salt of compound 56 as a powder.

_ A sample of the TFA salt (75 mg) was dissolved in acetonitrile (1.0 mL) and
diluted with water (2.0 mL) followed by 0.1 N HC] (3.0 mL). The solution became
cioudy. Addition of 1.5 mL acetonitrile afforded a clear solution which was frozen and

15 lyophilized. The residue was redissolved in acetonitrile (1.0 mL) and diluted with water
(2.0 mL) followed by 0.1 N HCl (4.0 mL). The solution became cloudy. Addition of
1.0 mL acetonitrile afforded a clear solution which was frozen and lyophilized. The
hydrochloride salt of compound 56 (50 mg) was obtained as a gray solid. TH NMR
(300MHz, DMSO-d6) & 10.55 (br s, 1H), 9.30 (br s, 1H), 8.80, (br s, 1H), 8.24 (d, 1H),
20 . 7.25-7.48 (m, SH), 6.92-7.18 (m 9H), 6.55 (d, 1H), 5.55 (d, 1H), 3.69 (s, 3H) 2.80-3.20
' (t, 6H) m/z: [M + H'] caled for CagFaN3O4 522.24; found 522.3.,

The intermediate compound S was prepared as follows.
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Using a coupling procedure simlar to that described in Example 1,
-2-pyrimdinyl)sul fan2sMarahe2006t h 2- ( 4-
-one (available from Sigma Aldrich

64 Cherical s), a TFA salt of conpound BETHE®SEBZpared. rn/z:

~replacing the N -(4-heptyl-6-mnethyl
aninopheg;l - 3- net hyl - 3- pyrazolin-5
Li brary d¥°

[M+ Ht] calcd for C27H30N404 475.
of conpeuByhtliEdisNf caByporhd® O H 0 To
mmol) in 6 nL DM/ EtOH (1: 1) was
_carbon. The reaction was Sg%tated
slurry was filtered andg? fied b
50% acet oni tri bgm%g i 1% 80 u ST
were conbi ned an Tyophnlizeﬂ to a
salt product was solubiii
1.5 nmL of 0.1 N aqueousB

| yophilized to afford co
C30H29N505S 572.7; found 572 3. The

except

2; found 475.2. 10 Exanple 59: Synthesis
a mxture of conpound jj (0.2 g, 0.27
15 ggggd 50 nmg of 10% pal | adi um on

N 40 psiofer 8 hours. The
ver sed ase HPLC (gradient of 10 to
N Fractionﬁ conflarJni ng pure product
rd cogpound 59 as a TFA salt. The TFA

iBh acetbnitrilelwater (1:1, 2 nmL) to which
0 was added. The solution was frozen and
dn59 as an HC

sal t.
internediate jj

nriz: [MH] calcd for
was prepared as

- follows. 88 22 March 2006 WD 031042164 PCT/ US02/ 36237 a. Synthesis of

(475°5 6) 1 Hrpyonefehmpien ISt b BSHR R En5us Bes” 5 added 15

- TFA. A @,Cl, Wi bdoledith © °S @dd B D df TEYS waOmden LAfek BEiminDMs khétid wasth 1. 0 N
22? ?ggf icgq%grlzéjartgdha%ﬁj {h%)%sgdtele %Qs%lvggi( gnret %} gc%ta%e\.MI%g et},l\;zl %&ta%_é%gﬁgﬁ stOl | oved by an
' -washed twice with 1.0 M aqueous NaOH followed by water and then dried over MgSOu,
filtered and concentrated to an oil. The oil was dissolved in 3 mL DMF and bromoketone
R (800 mg, 2.1 mmol) and K,CO; (650 mg, 4.7 mmol) were added. The reaction was
10  heated to 40°C. After 1 h, the reaction was cooled and diluted with 5 mlL. methanol.
NaBH, (150 mg, 4.0 mmol) was added and the reaction was stirred vigorously for 10 min.
The reaction was quenched by dripping the suspension into 100 mL of rapidly stirred
saturated aqueous NH,Cl, Compound S precipitated and was isolated by filtration,
washed with water and dried.
The intermediate bromoketone R can be prepared as described in Example 61B,

parts a-d. See also EP 0 147 791 B.

15

Example 57: Synthesis of compound 57

e

o

gl-o/

Using a coupling procedure similar to that described in Example 1, except

OH H
N
HO N
H
HO
20

replacing the N‘-(4—heptyl—6~methyl~2—py1imidinyl)su1fanilarrﬁde with methyl-4-
aminobenzoate {(available from Aldrich), a TFA salt of compound 57 was prepared. m/z:

M +H] caled for CasHygN20s 437.2; found 437.2.
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- using ethyl acetate. The organic | ayers were conbined, dried over MySO4,
filtered and concentrated to an oil. The oil was purifizdvasghagoeca gel
chromat o radient of 2 to 10% nmethanol in ne |l oride). To
t he puri%g?ib%%lgguct (0.42 g, 0.92 mmol) was 10 adde ?Sg‘%% el?P (Exanpl e
15, part a) (022 g, 0.76 mol) and jsopropanol (410 mL). The slurry was
stirred at mple:33;\Jyathesis of compaend2ds added until a honmogenous sol ution
" was obtained. After 40 h, the reaction was cooled to roomtenperature and
the solvents were evaporated under reduced pr esgure. The resi due was
purified by silica gel chromatography (2% net ha%I in nmethylene chloride)
Th

to afford conmpound jj. |5 Bfangl e 60: Synt hesi§ ™ §f conpound 60 HO HNyH O
CH3 To a m xture of corps

X (N 0 ) in 10 nL anhydrous EtOH
aI | adi um ar reacti on was agitated
18 h. The reagyion was filtered and purified by

was added 100 ng of 1QF
~under H2 at 40 -psi 2070
reversed phase HPLC (gjpdient of 10 to 50% acetonitrile in 0.1% aqueous

TFA). Fractions containing pure product were conbined and |yophilized to
afford conpound 60 as a TFA salt. The TFA salt product was sol ubilizedin
acetoni t ri | eUsiag @couplingproctde similartiethapdesgrived iniBxample 1. 5PN aqueous HCl  was

added. Th | 1 At Ar 3 ' N kol ord conpound 60 as an
o 25 Leffeckibden lo(?’ﬁh\?-@]%%ﬁ’gg pilf Hzgaﬁﬁé%qig% %H_f ound_488.3. 89 22
Mar ch 2@8GnoplRngB3eraind4-pyiaeolindtae favailabledramhigmenddingh Livsy of 8% r ed as

foll ows,..a. . t i QRQE /36237 To a flask
cont ai ni%ﬁmé%nggungsat%&%ﬁ%@gg%%%t W%‘%P&augsf%zmml ), 2-(4-

am nopheyHNS., A hyfbund 4pY2.azol i n-5-one (2.0 g, 10.6 nmol) (available from
Si gma-

16 Example 59: Synthesis of compound 59

OH N*
' H )
o) /d;sz ) g
HO N

i | H

¢

I=

To a mixture of compound jj (0.2 g, 0.27 mmo)) in 6 mi, DMF/EtOH (1:1) was
15 added 50 mg of 10% palladium on carbon. The reaction was agitated under Hj at 40 psi
| for 8 hours. The slurry was filtered and purified by reversed phase HPLC (gradient of 10
to 50% acetonitrile in 0.1% aqueous TFA). Fractions containing pure product were
combined and lyophilized to afford compound 59 as a TFA salt. The TFA salt product
was solubilized in acetonitrile/water (1:1, 2 mL) to which 1.5 mL of 0.1 N aqueous HC1
20 was added. The solution was frozen and lyophilized to afford compound 59 as an HCI
salt. m/z: [M+H"] caled for CagHasNsOsS 572.7; found 572.3.

The intermediate jj was prepared as follows.
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" TFA 2) Na

Al drich Library of Rare Chem cals),
.tris(dibenzylidineacetone)dipalIadiun(O) (0.44 g, O. 48mHﬂMMCh2mm
racenic-ﬁwg - bi s(di phenyl phosphi no) - - bi napht hyl & 1.44 mmol), 10
and sodi UN? P& %%ut oxi de (2.20 g, 12. 5 mml) was add &‘f”é? 612 (50 nL). The
m xture was stirred at 95C for 6 h under a nitrogen atnosphere. The

m xt ur e an@gnthigsisof eanpeiachii 200 nL di et hyl ether and washed twice with 100 ni
portions of 1.0 M aqueous NaHSO4, followed by 100 nL of saturated agueous
NaHCO3. The diethyl ether phase was dried, over MySO4, filtered, and
concentrated to a da)rRFPoH The oi | awas, ouri fi ed by sdl 'oC 15

chromat ography (gra | mdqj 30 t 0:,40% eX ta 2) to a](‘jfordl)
CO pp. npound cc
npound cc (0.99 g,

conmpound ¢ 8d BN
Ofoa) OH NHCHO Br Bjap

1.99 mol) in 5 nL CH2C12 was addhed m. TFA Ayter 1 h, the solution was

concentrated, diluted with 15 nL CH2Cd 2 and washed with 1.0 N aqueous

sodi um hydroxi de. The aqueous mas ol l ected dnd washed again with CH2C12

- (10 nL.) fol rgvsshdaxa HEAVA ? ydm ﬂ?&ea)(&aoml@ﬂxﬂbefaprganic | ayers
wer e 90 22 Narch 2006 WO 0 70421 PCT/USOZ 36237 conbi ned_and dri ed over

MySO4?  f4dfiadel- L TEd AftshE Ry ﬁ%&%&ﬁ@hﬁﬁ@@ﬁﬁ@% bsified 2hd-ONhe  crude

product MasuPsbiiuld droRide 8hd éxﬁﬁct&ﬂlwm%M@@E@Qrﬁmcd(lﬂraﬁ@ttﬁaknm 2-10% McOH
in

using ethyl acetate. The organic layers were combined, dried over MgSOy, filtered and
* concentrated to an oil. The oil was purified by silica gel chromatography (gradient of 2 to
10% methanol in methylene chloride). To the purified product (0.42 g, 0.92 mmol) was
10 added epoxide P (Example 15, part a) (022 g, 0.76 mmol) and isopropanol (410 mL). The
shurry was stirred at 70°C. Methylene chioride was added until a homogenous solution
was obtained. After 40 h, the reaction was cooled to room temperature and the solvents
were evaporated under reduced pressure. The residue was purified by silica gel

‘chromatography (2% methanol in methylene chloride) to afford compound jj.

15
Example 60: Synthesis of compound 60
O
OH H Hg\l
N\,«j::j\ N/
HO ﬂ/( j CH3
: HN. _H

O
To a mixture of compound pp (0.3 g, 0.45 mmol) in 10 mL anhydrous BtOH was
added 100 mg of 10% palladium on carbon. The reaction was agitated vnder H; at 40 psi
20 for 18 h. The reaction was filtered and purified by reversed phase HPLC (gradient of 10
" to 50% acetonitrile in 0.1% aqueous TFA). Fractions containing pure product were
combined and lyophilized to afford compound 60 as a TFA salt. The TFA salt product
Was solubilized in acefonitrile/water (1:2, 100 mL) to which 6 mL of 0.1 N aqueous HCl
‘was added. The solution was frozen and lyophilized to afford compound 60 as an HCl

25 salt. m/z: [M+H+] caled for Co7HiagNsO4 488.6; found 488.3.
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CH2Cl1 2) to afford an oil (2.1 g). A portion of this product (0.5 g, 1.26
mmol) was solubilized in 10 nL of 1:1 methanol: THF. Br o2®kachhi 20066
(Exanmple 13, part d) (0.42 5 g, 1.20 mol) and K2CO3 4 3. 15 mmol)
were add®PB¢he slurry was stirred at roomtenpe?&torﬂlé‘ém?%? 1.5 h. The
‘reaction was concentrated and the residue was diluted wth 30 nL water and
extracted twizentaintchia@@ompoyndippwanprepdied asifallows. The tol uene extracts were
conbi ned, dried over Na2SO4, filtered, and concentrated. The residue was
heated to 120C. After 2 h, the reaction was cooled to roomtenperature and
t he crudeshihesioopesnidumbe purified by silica gel chromatography (gradient
of 5-10% MeOH in CH2A 2) to afford conpound pp as a fgan colored solid (0.7
g). Exanple 61A: Synthesis of N-{2-(M3-phenyl-4- .,

met hoxyphenyl ) ani nophenyl ] et hyl ) - (R1°2 hydr oxy- 2- (8t hydr oxy- 2( 1H) - 15

qui nol i non- 5-vyl g‘é%&ﬂrﬁ!rﬂ ne.(61) v 0 sof ution of 20.0 ng of
conpound T (0.28 mmol ) 1n 4 nL of aceti d 20" added 100 'ng of 10%
pal | adi um on carbon. The reaction was shaken j'f'pnder an at nosphere of 40 psi
"H2. After 17 h, the reaction was filtered and th® filtrate purified by
rever ged- phase HPLC (gradient of 10 to 70% acetonitrile in 0.1 % aqueous

- TFA). "~ Fract Qg &QhiainisRompth e BREAGH 13)\ieh) CaTthg, Weidnmoly) 2Hgophi | i zed to
~afford conpound 61 as a powder. 25 The jnte gEdj! g& O8] lgig_nd T was

pr epar edrrophenyl) Grmethd B-rymrgii-xAresd 8 6 % *P[H%é yi "ﬂ—ﬁg A Compound D 0

N~ - MMiﬂ}gy of Rare Chemicals), tris(dibenzylidineacetone)dipalladinm(0) (044 g,

| 0.48mmol), racemic-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (0.90 g, 1.44 mmol),

. 10 and sodium terz-butoxide (2.20 g, 12.5 mmol) was added toluene (50 mL). The mixture

:

was stirred at 95°C for 6 h under a nitrogen atmosphere. The mixture was diluted with
200 mL diethyl ether and washed twice with 100 mL. portions of 1.0 M aqueous NaHSOy,
followed by 100 mL of saturated aqueous NaHCOs, The diethyl ether phase was dried.
over MgSQy, filtered, and concentrated to a dark oil. The oil was purified by silica gel

15 chromatography (gradient of 30 to 40% ethyl acctate in hexanes) to afford compound ce

as an orange foam.

. Synthesis of compound pp.

: O
aH - HMN
R Ny
e O
2} NaOH BnG N
Compound cc - NHCHO
' 3 'y Br . pp
_BnO '
. NHCHO
20 GG

To compound cc (0.99 g, 1.99 mmol} in 5 mL CH,Cl, was added 2 mL TEA.
After 1 h, the solution was concentrated, diluted with 15 mI. CH;Clz and washed with
" 1.0 N aqueous sodinm hydroxide. The agueous was collected and washed again with

" CH,CL (10 mL) followed by a wash with ethy! acetate (10 mL). The organic layers were -
. 90




1) TFA 2) NaOHO P 5 To 1.13 g of conpound D (2.2 mmol, Exanple 52, part
a) in 4 n CH2A 2 was added 4 nL TFA. After 30 m nutes, 22 Merchd?006i on was
concentrated and diluted with 20 nlL ethyl acetate and 20 niL water. The pH
~was rai setP P84 py addition of 6.0 N aqueous sodi ufCRYIP6EHe and the
- layers were separated. The ethyl acetate 1ayer was washed once with 1.0 N
aqueous caoldiad mndhgrindoxirddgS Qi filkatedoand congpmaird vpdar reduesd prosiee- d¥ficent rat ed 10

tao a br i ' . di j 3i8d: 003-10% popANol and 600 ny
(2.0 ng%ﬁ’?e%P&uct%%ﬁ))?ﬁ‘g%dwgﬁ%ﬁgﬁ%gg&%gz a) \X/ere added. The sol ution was
heat ed CH.Ch) tCaffosf arepil @41 gh A norwn obthispradictia schiftieme ¥eed and the product

patr 12l L it bl 6% ) b dhiSbe. IEOIRACIOBRUGBAN 006 1 10 2%

met hano rons contal ning product  were conbined and
concent gat.2bmmal) afd KyQD; 1042, 3. 1y e\ wens addedsad iy uryvBs sipdthesi s of
N-{2-[4-(3-phenyl - 4- . _ : :

met hoxyﬁé?é’h%ﬂ??ﬁr%t%c%%‘p 'Selhy °8 C‘;}‘f“)wa@ fe‘j’“"?‘ﬁ’i?ﬂ ??)%(?/1? 53-31(‘1 ‘éei ﬁasc? Fl gtg(;/- 2(1H) -

qui nol i RGi-38-mfl Wapdrhayd extiacted K& wih@0an] speirtinns offolyfne. The toluene
N-{2-[4-(3-pheny] - 4- net .ho han 1.0 | = :
hydr oxyﬁ%fﬂcg-“ﬁgcfyﬁg% dﬂﬁ%& gﬁﬁﬁ%%%‘ﬁ%‘?%e]& %aﬁeggl({uég)%@( 4.0g, 6.5
mrol ) | Meatédab 1207¢d AGERD I rhe(rd@8ommkzds cavlell tnamban tepératute)andhs caideled 10%

pal | adi um on carbon: (800 . ng). . The reactio Lo vi gorously under
one H mSePPRPLWATP %%*‘F%Ch@n%mﬁm&ﬁeﬁr@&gl\é&?aébwﬁ Mtered off and
washed i, 0,5 6 bitehd ol dP af 497 Bolérkd soBB M. len 50%

met hanol / tetrahydrofuran (2x25 nlL). The conbined filtrates were evaporated
to dryness 25 and the crude, product vvasn@ul:i fied by reverse-phase HPLC.

Fractions coFxample fbp:pSmthesisobrddd-(Japhe i ned. and | ilized. The
product fr oWS@?&PP&F‘WIEHénqggnyélﬁﬂ‘ﬁl}ﬂ@hz'%dmﬁ? - Zg H’."%g"ygy%ch was di ssol ved
i n ad®t oni t r imisolmepd-yhethvlamingdd:r (200 nl). 1.0 N HGO (18.7 nl) was
added, and the solution was |yophilized. The resi due was agai n dissol ved
in acetonitrile (125 nL) and gater (125 nL). 1.0 N HO was added and the

solution was 30 |yophiliz hygro®Meori de salt of conpound 61 as
an off white powder. "Hy 92 mN lb
| mN, i U
O

| To a solution of 200 mg of compound T (0.28 mmol) in 4 mL of acetic acid was
20 added 100 mg of 10% palladium on carbon. The reaction was shaken under an
atmosphere of 40 psi Hy. After 17 h, the reaction was filtered and the filirate puriﬁéd by

reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1% aqueous TFA).
Fractions containing pure product were combined and Iyophilized to afford compound 61
- as a powder.

25

The intermediate compound T was prepared as follows:

o1



22 March 2006 WD 031042164 PCT/ US02/ 36237 (300MHz, DMBO-d6) S 10.55 (br s,
1H), 9.40 (br s, 1H), 8.80, (br s, 1H), 8,26 (d, 1H), 72BMardi2008, 2H)

7.25-7.45 5H), 6.92-7.16 (m 10H), 6.55 (d, 1H), 3.69 (s,
3H) 2. 80- %"‘?’i“ , 6H); mz: [M+ H{] calcd for c32H§FR:§’6§i‘93§’2§ 24: found
522.4. . 5 The internmediate PP was prepared as follows: a. Synt hesi s of

8- acet 0xy -Sfttdss-ofj commidiBne (CC) HO AcO 0 CC .10

8- hydr oxycl ui nol i ne- N-oxi de (160,0 g, 1.0 Tirol) and acetic anhydride (800
m, 8.4 nol) were heated at 100 C for 3 hours and then cooled in ice. The
product was collected on a Buchner funnef! Oggetlc anhydri de
(2x 100nL) and dried undeFFA educed p )
8- acet oxy- 2(cbhpogdnol | ( BAd B . Synt hesi s of
5-acetyl - 8- hydr oxy-2( 1H)3 i P, 0O Db A
slurry of al um num chi 0@40%%5. 7 9, rin 1, 2-di chI or oet hane (280
m.) was cooled in ice, andangbnpound CC (56.8 g, 280 nmrnol) was added. The
mxture was 20 warned to pBomtenperature, and then heated at 85C. After

30 mnutes acetyl chloride (1.5 nL, 21 mmmol) was added and the m xture was
heated an additional 60 m nutes. The reaction mxture was then cool ed and

addedsto IN ‘1‘91(} ?gdflorﬂﬁou{?@n\(ﬁ&nﬁp@ﬂmﬁ 1k 57, |pEkQa)mAfrﬂ[ﬂEHzﬂz|Wd’sl ng for 2
S

hours t he soli were ‘col | ected on a Buchner funn @:}5 with water
(3x250nLaddaiﬁtnBﬂﬂ?éd Afieriad mingigy disgolytiaiceascancentppted ap ‘gﬂl‘@‘ %?"8 t isolated from
93 22 2008, 4O DR QA 46h J'ﬁ@'ﬁl WSO 24:36 2311 tyau@niad of BANCRRE0US 135 g) was

conblne trlturated with oronmet hane (4 L) for
sodmm hydroxide and the layers were separated. The ethyl acetate layer was washed

once with 1.0 N aqueous sodium hydroxide, dried over MgSOy, filtered, and concentrated
‘10  to abrown oil. The oil was dissolved in 7.0 mL of isopropanol and 600 mg (2.0 mmol) of
‘gpoxide P (Example 15, part a) were added. The solution was heated to 70 °C. After 34
b, the solution was concentrated and the product partially purified by silica gel
chromatography {gradient of 1 to 2% methanol in CH;Cl;). Fractions containing product
. were combined and concentrated to afford T as a yellow oil.
15
- 'Example 61B: Synthesis of N-{2-[4-(3-phenyl-4-

methoxyphenyl)aminophenyllethyl}-(R)-2-hydroxy-2-(8- hydroxy-2(1H)-
quinelinon-3-yl)ethylamine (60)

To a solution of N-{2-{4- (3—phenyl-4—methoxyphenyl)anunophenyl]ethyl} -(R)-2~
20  hydroxy-2-(8-benzyloxy-2(1H)-quinolinon-5-ylethylamine (PP) (4.0g, 6.5 mmol) in
“tetrahydrofuran (100 mL) and water {16 mL) was added 10% palladium on Qarbon (800
mg). The reaction was stirred vigorously under one atmosphere of hydrogen for 6.5 h.
ﬁe solids were filtered off and washed with tetrahydrofuran (4x25 mL}) and then 50%
methanol/tetrahydrofuran (2x25 mL). The combined filtrates were evaporated to dryness

95  and the crude product was purified by reverse-phase HPLC. Fractions containing pure
product were combined and lyophilized. The product from several runs was combined to
give 4.68 g which was dissolved in acetonitrile (200 mL) and water (200 mL). 1.0 NHCl
(18.7 mL) was added, and the solution was lyophilized. The residue was again dissolved
in acetonitrile (125 mL) and water (125 mL). 1.0 N HC] was added and the solution was

30  -lyophilized to give a hydrochloride salt of compound 61 as an off white powder. 'H NMR -
- 92



hours. The product was collected on a Buchner funnel and dried under
reduced pressure to give 5-acetyl-8-hydroxy-2(1H)-qui nop2 Warsh 2d0B) (121
g. Sc. 4 &%Egﬁ's of 5-acetyl -8benzyl oxy-2(1H)-qui nql.i E) 0 Conpound
DD BnO Hﬂﬁ% % 5-acet yl - 8- hydr oxy- 2- qui nol one (37?95ggﬂéﬁéﬁnnni) was
added di nethyl formam de (200 nlL) and potassium carbonate (34.5 g, 250

mol ) f G0PYHeDPMFOHE) dEh33/br HAH9e (311D, 80, (igs. Hho$36 8, mi xture was

stirred oom.t.e4 urenf , jat o saturated
ot um AP SRR S by TR S P I b s GOHDERI L0 SR LTS s
col | ect aH) 2803.455 {ng GE N4 Bl ETbealch foriBIH: 04 P20 founh@2tthe resul ting
solids were dissolved in dichloronmethane (2 L) and dried over sodium

sul fate. The solution was filtered through a pad of Celite and washed with
di chl oronet hane 15 (5x200 nL). The conbined filtrate was then concentrated
to driyness dis intéreediats BPtvian grepyed asdellomsr e triturated with ether (500 nl)
for 2 hours. The product was collected on a Buchner funnel, washed with

et her (2x250 nL) and dried under reduced pressure to give

5-acetyl - $benzyl oxy-2(1H) - qui nol i none (EE) (44 g) as an off white powder.
20 d. Spritynbesisofracgoxy2(bibarindlingney§€l hy| - 8- benzyl oxy- 2( 1H) - qui nol i none (R)
0 Conpound EE 0 R 5-Acetyl -8-benzyl oxy-2(1H)-qui nolinone (EE) (20,0 g, 68.2 -
nmol ) was di ssolved in dichloromethane (200 nL) and cooled to OC. Boron
trifluoride diethyl ether 94 22 March 2“2; WD 03/ 042164 PCT/ US02/ 36237

HO — AcO
o)
0
ce
10 8-hydroxyquinoline-N-oxide (160.0 g, 1.0 mol) and acetic anhydride (800 mL, 8.4

mol) were heated at 100 °C for 3 hours and then cooled in ice. The product was collected
on a Buchner funnel, washed with acetic anhydride (2x100mL) and dried under reduced
pressure (o give 8-acetoxy-2(1H)-quinolinone (CC) (144 g) as a tan solid.

15 b. Synthesis of 5-acetyl-8-hydroxy-2(1H)-quinolinone (DD)

O
Compound CC ——»
HO ]
HiN
O
: Db

A slurry of aluminusm chloride (85.7 g, 640 mmol) in 1,2-dichloroethane (280 mL)
was cooled in ice, and compound CC (56.8 g, 280 mmol) was added. The mixture was
20 warmed to room temperature, and then heated at 85°C. After 30 minutes acetyl chloride
(1.5 mi, 21 mmo!) was added and the mixiure was heated an additional 60 minutes. The
reaction mixture was then cooled and added to IN HCI (3 L) at 0°C with good stirring.
- After stirring for 2 hours, the solids were collected on a Buchner funnel, washed with
K water (3x250mL) and dried under reduced pressure. The crude product isolated from
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(10.4 nL, 82.0 mmol ) was added via syringe and the m xture was warned to
room tenperature to give a thick suspension. The suspeng? Marshegogeat ed at

45C . (oi lywh@tdeand a solution of bromne (11.5 g, 1711%_1‘9135%353)7 in

di chl ororre he{ne 100 nL) was added over 40 m nutes. e mxture was kept
45C for an additional 15 m nutes and the&é&g}gl edtﬁ1 e? L)rfon%terrper ature. The
i Xt ur e seversl katshescih3 T 2xvend combiesd apdihde % pramethane 4 HOT § L't Urated with
10% aquequs #QGAILGAS bakekeod gﬂ&hméf}unharan&dﬂwwhdermwa@{em& wer e

col l ected on a“Buchner funnel, washed with water (4x100 ni) and dried under
r educed to givesheatyks-hytrexyH bl einalirone (D} JAkenas combi ned for purification.
The crude product (52 g) was triturated with 50% net hanol in chloroform
(500 nL) for 1 hour. The product was 10 coll ected on a Buchner funnel and
was hesl mS)danE@%frﬁeactmhﬁ}bemﬂomﬂ(Hﬂbqwhwﬂ?@ m.) and nethanol (2x50 ni).
‘The solid was dried under reduced pressure toopgive 5-(2-

brono- |- oxy) et hyl - 8- benzyl oxy 2(1 H)-qui noli (R (34.1 g) as an off
white powder. e. Synthg ;
5-(2-brono-(R)-1-hydr oxé%g e[f"hyq 8- benzydnos H) - qui nol i none (FF) OH

Conmpound R 15 Using a procedure descri bedHn thre et al., J. Og. Chem
1991, 56, 751-762, a catalyst was preparedlas follows. (R-(+)-a, a

. -Di phenyl prolinol (10.0 g, 39 mmol) and triftrethyl boroxine (3.7 nlL, 26
mol ) were conbined in toluene (200 nL.) and B&irred at roomtenperature
for 30 mn. The m xture was placed in a 150C oil bath and 150 m. .20 liquid
was distilled away. Toluene (50 nL) was added, and anot her 50 nL of _
“distillate ms-acenjﬂsaqﬂmdy—tlﬂnmblhm(%%gi186mfm®ﬂ)W@Iaddﬁde (50 nL) was added and
a furthe of. te ot of the

mat er i alc{ @Jﬁ%{gt jo %bfﬂ% ?)ngdt % mm%\%’%%??tqg to 8%2@3@%& wei ghed (241.5
my) tio dﬁm{mmmet(mgtlﬁemncé‘mmawmas@tmeMI@hytgtﬂpW@fm M 25 .

5-(2-Brg eth ol 1R dsRredva® 0 9, 81 nmol)
was sus pﬁ%’d’é’ ef‘é’g‘%r‘é‘f%’)g’ ﬁaregggd@%qéh% (ﬂ? 3 # a n% rogen atnmosphere and
t he cat afoyShour. f'n&rpnahawms CdlRctedrind dtied omaBychiva Suracldedihomiaaddhgspensi on was
cool ed to -5C i n bRPEodfodn ek i n THE, 97 L,
97 mmol )mwggé?}gléﬂ'ef?\ﬁésfggedﬁ @El% ?Jgg%ﬁlﬁ g%&a/a%gggt irred an additional 45
rain at TeGolufidherasitfhd todugh 208 of Crlivand wabaldvighdichloromethane
15 (5x200mL). The combined filirate was then concentrated to dryness and the resulting
solids were triturated with ether (500 mL) for 2 hours. The product was collected on a
Buchner funnel, washed with ether (2x250 mL) and dried under reduced pressure to give

5-acetyl-8-benzyloxy-2(1H)-quinolinone (EE) (44 g) as an off white powder.

20 d. Synthesis of 5-(2-bromo-1-oxy)ethyl-8-benzyloxy-2(1H)-quinolinone (R)

0]
Br
Compound EE  ~——»
Bn{¥ I
HN
0 .
R

5-Acetyl-8-benzyloxy-2(1H)-quinolinone (EE) (20.0 g, 68.2 mmol) was dissoived
in dichloromethane (200 mL) and cooled to 0°C. Boron trifluoride dicthyl etherate
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22 March 2006 WD 03/042164 PCT/ US02/ 36237 slowy. The mixture was
(r:]o(rjlcent;at ed under vacuumto give 5-(2 brono-(R)-1- 22 March 2006

ydr oxy - 8- benzyl oxy-2(1H) - qui nol i none (M f. Synthesis of
5-_(2-b_ro§%8¥%4§lf?tert but yl di met hyl si | oxy) et hyl - 8- ber XGRS 1H)

qui nol i none (HH) Conpound 1F 0 HH Conpound FF (15 g, 40 mmol) and

t2, 6; I lét {(Iﬁ%@(ﬁﬁm waﬂaddat?iln)swmgmdstmawmmmddht@mnet hane at OC.
er u et hyl si | trifl.uor.Qmeth ok 3. 0 Mol ) was
added d e mﬁv@a R UPETES Al o ggﬁ)?lya\%\g%?ﬁtdﬁﬁéégoﬁaﬁ%ﬁr ature and
st i rr ed aGuigtioni of btomidd@ 1.6 @ar20 mmoihirsdichldromeibangi( 100 mli) otab adderhestehane (200 10

m) and shed ce wth IN h| ' |
bri ne. g%%%?ﬁg‘s i %yd‘g f)(gé? a&r%;do(r%‘aelzlﬁﬁn 'gulq'?& rgpéﬁgdtt%ge \S/O}MU?TQ was
reducsd r&dmfkﬂﬁerﬂﬂarc umdmmwmceihaecbm@amms dpreeueppithed to a silica gel

colurme ui i br, wWith 3 h e th duct

el uted Wi ‘ﬁ‘t‘% @é‘ﬁ%ﬁqmﬁ’d%f g‘l‘%‘ﬁ"# ﬁ%&%ﬁ@ﬁs?m&gﬁ%rvgﬁg& d egesofvg:r? 3(r:1de\rNas
lr3 E'? ; Ic Sd r(r:g!t]ﬁ&i& uh leBgame{[ fﬁml(etgbgbmmtb Rpteid ¢4k 800 mileand dried under reduced

| si.lo e - 8- benz ui nal I no 10.3

~ Unr eact &¥Pss e[‘%lp%%ﬁé)? ‘1%{?”(358%‘5 O‘Zﬁ(Plughﬁaq’g v\%’cru m(i iovgred 8)

Sym] hesig waf tnhslr:it&{ Witths09% lﬁlﬂh&idb{hfthl_oro?orhﬂw(&ni.phe hyidur 4The product was
- met hoxyphen e et am n L) Conpound + d Under

ni tr dGerfollE Bg}]?b‘ ’(M é“”@gg%a'%‘fmaé’j%(]gﬂﬁmg’,mé&}m 1) was m xed
Wi th t ol 4eRemidP (x50 mB) dTHe-soIRd WavieBufiseeyicadpieisae thgidr BEhl ori de (4.3 g,
18.3 mmol) was added to forma s|u

2,2 -Bi é{f‘amph‘éws)ﬁbﬂ SRPRGY- %I@QUHPWMWP“ £) % ag o FitSLONGRE .1 2006

e. Synthesis of 5-(2-bromo-(R)-1-hydroxy)ethyl-8-benzyloxy-2(1H)-quinolinone (FF)

CH
Br

HN

Compound R

15 0 FF

Using a procedure described in Mathre et al., J. Org. Chem., 1991, 56, 751-762,a
catalyst was prepared as follows. (R)-(+)-, o -Diphenylprolinol (10.0 g, 39 mmol) and
trimethylboroxine (3.7 mL, 26 mmol} were combined in toluene (200 mL) and stirred at
room iemperature for 30 min. The mixture was placed in a 150°C oil bath and 150 mL

20 liquid was distilled away. Toluene (50 mL) was added, and another 50 mL of distiilate
was collected. Another portion of toluene (50 mlL) was added and a further 50 mi of
distillate was collected. A 1.00 mL aliguot of the material remaining in the pot ~‘.;\-fas
evaporated to dryness and weighed (241.5 mg) to determine that the concentration of .
catalyst was 0.87 M.

25 5-(2-Bromo-1-oxy)ethyl-8-benzyloxy-2(1H)-quinclinone (R) (30.0 g, 81 mmol}
was suslﬁ'ended in, tetrahydrofuran (1.2 L) under a nitrogen atinosphere and the catalyst
from above (13 mL, 11 mmol) was added. The suspension was cooled to -5°C in an

" icefisopropanol bath and borane (1.0 M in THF, 97 mL, 97 mmol) was added over 3h

The reaction was stirred an additional 45 min at -5°C, then methanol (200 mL) was added
' ' - 95




WO 03/ 042164 PCT/ US02/ 36237 2.5 mmol) was added, followed by

tris(di benzyl i deneacetone)di pal | adi un{0) (760 ngy, O0.83 ge®Marctezabsfi nally
sodiun1tg&ﬁb$ﬁ%o§ide (5:3 g, 55 mmmol ). The m xture was_heated at 90C for
150 nmin a cooled to roomtenperature. Water (STHY3%Hs added
followed by ethyl acetate (150 nlL) and the phases partitioned. The aqueous
| ayer weslpvdy. cRemeigtoesdvagiconsenivated mudes wacwm I @B05-RrhromertRtihe conbi ned or gani cs
washed t i RS W g ~ i isulfate (200 nlL), once with
saturatéﬁ&Q%Q%B .%%ﬁ%%ﬁg¥§‘ﬁ%§%&ﬁ59”§hd twice with saturated sodi um
chloride (150 nL). The organics were dried over magnesium sulfate (50 Q)
and the volatiles renoved under vacuumto %ive N-tert-but oxycar bonyl 2-

[ 4- ( 3- [ phmiiesia akt-GhtypeeRyi-patridprekrisipetelhShepglqxr2§LH8. 4 g) whi ch was
used 30 viuidebpenef(HH)her purification. h. Synthesis of

2-[ 4- (3-[ phenyl - 4- net hoxyphenyl ) ani i nophenyl ] et hylamne (MM H2N , Ow
Conpound LL H MM 15 Under nitrogen, conpouffPSLL (94.6 g) was treated with
di chl oronet hane (500 nL) and cooled in "bat h. Hydrogen chloride (4 M
i n di oxane, 125 ni, SOggﬁgl) was .adgg 0 portions over 20 min. The
reacti on was kept at™f tenperature fogy 180 minutes, during which tine
the product precipitated. The solid was filltered and washed w th
di'chl or onet hane (350 nlL) and dried under vicuumin the dark to gi ve the 20

di hydrochl oride salt of HH
2-[4-(3-[ phenyl - 4- net hoxyphenyl ) am nophenyl Jet hylamne (MM (37.1 g). 'H
"NMR (300MHz, Cémnd@l*‘(m 3.49@%q9ran§?,62wd,lne&9gm(,>§/9m@,ol)me 7.25-7.50 (m '

5H), 6. 959513&1(%% if EnidiohheRarddat 050, t%utfﬁﬁrgéhﬁéﬁyl iforoetfmedulfonagdd) ; N z: [ MtHI |
calcd for ° C21IH22N20 319. 18; found 3I19.3. 97 WO 03/042164 22 March 2006

PCTI U50 2(1&6 ad7 89 mmg)rvap adsed digpwisg. T guigigre was allowed to warm to room
phenyl - Atérﬂferrﬁ% YRO&RNS B&?ﬁ;ﬁlﬁp’ﬂﬁé}){a{c}l&{ W dirndeRvitd alcRibfomethane (200
10 ml) and washed twice with 1IN hydrochloric acid, then three times with brine. The
organics were dried over magnesium sulfate and the volume was reduced to 100 mi.
under vacuum. The organics were applied to a silica gel column equilibrated with 30%
- ethyl acetate in hexanes and the product was eluted with 50% ethyl acetate in hexanes.
Removal of the solvent under reduced pressure gave 3-(2-bromo-{R)-1-rert-
15 butyldimethylsiloxy)ethyl-8-benzyloxy-2(1H)-quinolinone (HH). (10.3 g). Unreacted

starﬁng material (compound FF, 2 g) was also recovered.

. g Synthesis of N-terr-butoxycarbonyl-2-[4-(3-{phenyl-4-
- methoxyphenyl)aminophenyl]ethylamine (ILL)

Boc
OMe HN OMe .
Compound X  + O ——— \/\Q\ O '
e 20
H
L :

Under nitrogen, compound X (from Example 38 part a) (5.0 g, 16.7 mmol) was

20

mixed with toluene (80 mL) and 4-methoxy-3-phenylaniline hydrochloride (4.3 g, 18.3
mimol) was added to form a slurry. 2,2-Bis(diphenylphosphino)-1,1*-binaphthyl (1.6 g,
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. butyl di net hyl silyl-2-(8benzyl oxy 2(1H)-quinolinon-5-yl)ethylam ne (NN)
OTBFH N, ,DMe O NN 5 The di hydrochl ori desalt of conpound2idMarészqogrtiti oned
bet ween isoprog | acetate and 1.0 N sodi um hydroxi de. The organic |ayer
was driedvB¥EH éﬁdi um sul fate and concentrated to giREEPWE¥ee base as a
dark oil. Sodiumiodide (4.2 g, 28 mml), conmpound HH (9.1 g, 18.6 mmmol)
and sodifmmbl)eas bided tfalopéd By gis(dibnFlidemodctongdipaliadingii® 7o0migp a fl ask. Under
ni troge (of0) u 0O MM (7 2 | i n di methyl sul foxide (20 nmL) was
added anrbdmt%g&%a%(%?éy %%M'“#%H%S‘toxﬁﬁgjg)%’éls Pmbogjt’ ﬁe 0l “"ﬁarasnti'ef‘%{cgt hen cool ed to
room t engpee’atforr 150 i imd thaceblad & roas teagiciatire. (VA6 (D30 mE)vehs bdided mi xt ur e washed
three tipes with IN hydrqoehlqric acid, then w | N sodi um hydr oxi de,
sat ur at cSsH by o s bR S afind Pt el The e SR B et de (200
each) 5 Tdaractadgdihi etig] avetae (150 @) i e cembinedorganics atashed fitkedivirpeitht ed to

“dryness 15.0i ve | -[4- (3 . . .

onany - A5l (oh o ey erryrdsofisg bissbgpye (150 mL) and

- but yl di neich withishtyate@ s¢diarb elilaydeq 19020 1 Rhe orgarie|verodiiel oyt jragleyiam ne (NN)
(S)ll ﬁt g egi)sglfz}g? {SEhg) \é\nl@adstheuéo?gﬁlésr}el;[l&%d Qne c} va%xgueng) tovgiwge -yegt-ljultjorxgrct:}r%ronﬁ-litl fication, j.
N- (2- [ 4-[433-pineiy Y-t ytexyipaepyhchATEyTamnemy ) (84 By bich(was usbdhydr oxy- 2- 20
(8- begzyl, xx\-ééhll-l) - qui nol i non-5-yl ) et hyl am ne (PP) Conpound NN enO Conpound
NN (2 .9‘”‘8’}3 CBHBIALE wi t h net hanol (200 nL) and concentrat ed
hydrochloric acid (170 nL) was added in portions (exothermc). The solution
- turned orange and cloudy after the addition and nore hanol (100 nL) was
~added urh.ﬁym‘gesgq A Zrl+-6% [ bgpitprhomarbeshpRinqeheoy ety laming was stirred at
roomtenperature overnight, in which 98 22 March 2006 WO 03/ 042164

PCT/ US02/ 36237 time a brown gum had formed. The sol vent was .renoved under
vacuum and et hyl '

HaN OMe
Compound LL ——— \/\@N 0
T
MM -

15 Under nitrogen, compound LL (94.6 g) was treated with dichloromethane (500
mL} and cooled in an ice bath. Hydrogen chloride (4 M in dioxane, 125 mL, 500mmol)

was added in 10 portions over 20 min. The reaction was kept at room temperature for 130
minutes, during which time the product precipitated. The solid was filtered and washed
with dichloromethane (350 mL) and dried under vacunm in.the dark to give the

20 dihydrochloride salt of 2-[4-(3-[phenyl-4-methoxyphenyl)aminophenyljethylamine (MIM)
(37.1 g). '"H NMR (300MHz, DMSO-d6) 8 8.29 (br s, 2H), 8.04 (br s, 1H) 7.25-7.50 (m,
5H), 6.90-7.08 (m, 7H) 3.69 (s, 3H), 2.93 (m, 2H), 2.75 (m, 2H); m/z: [M + H*] caled for
CarHpsN20 319.18; found 319.3. |
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acetate (300 nL) was added. The resulting m xture was cooled in an ice
bath, and neutralized (pH 7) with 10 N sodi um hydr oxi de22 Maechddosas t hen

- raised tavdeyoamikdh | M sodi um hydroxide to give a clegppRk@hassc m xture.
The phases were separated and the 5 aqueous Iayer was extracted with ethyl

acetate (30 over sodium
sul fate (S i&ségégﬁﬁ? PF%"Q? tﬁ’g 9, purified by
flash chmdi ' “ b YIP q“(“? gy noI in

di chl oronet hane) to give
N{ 2- [ 4- (3- phenyl - 4- met hoxyphenyl ) am nophenyl } et hyI} (R -2-
hydr oxy- 2- (8- benzyl oxy 2(1 hl) - qui nol |cmsq_|5 yl)ethylamne (PP) (5.6 g). 10

Exanpl e 61C. Synthesis of 1- {2- 3- nhe 4. OMe
met hoxy pheayhioaits 1ePP Gy Lethyl | | @ (oxy 2(1H) -
e | l &f'e~Co

qui nol i non-5-yl') et hyl am ne ( PBpo715 poyind PP was
-prepared as follows: a. Synthesi sH®
5- (2- brono- (R) - 1- hydr oxy) et hyl - 8- bezyl oxy 2(1H) qui nolinone (FT) (R -(+)-
z, ot - Di phenyl prolinol (30.0 g, 117 mml) and trimethyl boroxine (11.1 nilL,

78 mol ) were conbined in toluene (300 nL) and stirred at roomterrperature
for 38 m nutHs. d1ﬂ§tde)chlbmﬂaﬁah ofvaspplnd MM Wwas partilis@Cbetiveensiptopaind | i qui d was
distilled TIu I stillation

- was contfrﬁ%eeac?df or our X\X@et (')l? Qgrgg?é @6%%# Ee&oﬁ%‘éﬁcﬁ%gﬁ%&é@% The m xture

was  fi nab:hcynumdlteﬁvémmfmehasemlanhre A 5001tL al i quot was evaporated to
dryness, wei term ne con en on of catal yst
was 1.8 M 5= Gﬁ%@ Mor@mﬂ %@f‘%} wdtngﬁlﬁr}one (R (90.0
g, 243 rﬁmib)mateQ(E'i\I@SS 2 et dvessraldghen irts ofjesh, Uh&trnmdogdn;cnfmwmd (900 L) was
adde yS bove in tolue e, 15 nm, 27
? W@Egﬁe’ﬁ@fﬂgw ‘gﬂgﬁ%‘&y&o&ﬂf t(@m C%g{ a&%MF Fae tlp%‘rreof%tanol bat h.

Bor ane (120°Q (& bdah)'lfbiFao Iamhmmo&% oo teynpaamren Bilediaceerwas dddadur s. The

reactio rred an addi.tional 45 0 en, met hanol (250
) wasr}%(\fﬁ\‘ad’g[d ang BgmyRtase s dl?ﬁd)% Eﬁtg“e\ﬁ&’ h@‘ﬁﬂ'é’é‘ﬁ?’?%‘:eaﬁl ﬁ%f'e‘?lt}'@:uum The
‘T esi due sodithn WaRoxisg szfmhmealsddmnbmdrbonge aektmny fatirhtal fodiud chl)anda‘ iltered while

“hot and oI ed oom erature The stals we | tered, washed
nthe nc SO sehS ToR SRS v sen actal et gy

. B- (24br cgmaa-A( E}[ﬂﬂfpﬁdiymyﬁeﬁhhyﬂhc@})hﬁﬂﬂﬁpliemkﬂ(}J(R)—Bmi—n0| i none (FF) (72.5g,

196 nun%l iyldxmcﬂ?y]ﬁyﬁ&— 8—be9n§;{%:?y(—32(1 % cmg) %)eﬁp a%ﬂx?er(g%) {1§F9i g?) )

which was used in the next step without further purification.

j. Synthesis of N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-(K)-2-hydroxy-2-
20 | (8-benzyloxy-2(1 H}-quinolinon-5-yhethylamine (PP)

OH H
. OO
Compound NN ———~  gno ] ﬁ
HN ]
' PP

o

Compound NN (13.9 g) was combined with methanol (200 mL) and concentrated
hydrochloric acid (170 ml) was added in portions (exothermic). The solation turned
orange and cloudy after the addition and more methanol (100 ml) was added until a clear

25  solution was obtained. The mixture was stirred at room temperature overnight, in which
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99 WO 03/042164 22 March 2006 PCT/US02136237 b. Synthesis of

5-(2-bromo-(R)-1-tert-butyldinmethylsiloxy)ethyl-8 benzyl 2xWeahl2§os

qui nol i none3§5 I?_—% Compound FF (70.2 g, 189 nmol) was treated with

NN di-met WP P¥PAEhai de (260 nl) and cool ed in an i ce PERUBO2@RIEr ni trogen.

2,6-Lutidine (40.3 g, 376 mmol) was 5 added over 5 mnutes followed slowy

by t ent -t atirovirgidh ddstoinyekd. The sélveamasehivaabasied hanai, md(eﬁﬂlg g, 378 mmol ),
keepi ng t r.at ur ow 20C. mxtyre was a to warmto room

 t emper ot RS S e d e it AP A RS e mhxtur e

dr opwi SGICMEC(]].@HWI) with @8 Nabdhuh hedreride mhepwlaﬁs fhaii faised mrlednthlla;me% et1 Byl

acet at el c hex I r/brine 50 . e

or gani cs° 2’ &\?8?&%‘((? gfﬁafiﬂa%ﬂ{’%z &PPH“‘M@%H"BW Here %‘i?"‘TtedB'ﬁfg‘H?LTL each). The

conbi ﬁeohqu@ngnmms &h&faﬁe&%&ﬁﬁhﬁh@tﬁtﬂ{@dﬁﬁi{. eﬂmaﬁmﬂm%m;%yé@ gi vedg lji ght
el1ow ail r at I ons cl ohexane were added to

%/he oi | Vé‘ﬁ%d‘if’\gg’tv?rl g‘i‘(“?‘ﬁﬁfe‘&%ﬁ'{ eﬁ@&&‘f@ﬁ?ﬁ negs- ﬁ|°812‘°§m8'{°éw urry was forned.

Cycl ohe@ﬂﬁdlﬁ&&smﬂnamwapwd@dhdagelt(beo glournwmamome resulting white

crystals re ered, S 51 W|th c | ohexane . ﬂ%{land dried under 15

reduced P ‘&ﬁ%%‘ﬁ?‘taﬂf °§1V9éy\@[?é °’Wpl'l‘eé‘i’lt) ‘F“éﬂ] Mﬁ)?i'l oxy) et hyl -$

benzyl owdmiZ;(i@baﬁym@ z(map@m(dﬂhan-:( yl%tﬁymml@i?)M) 80%yield, 98.6 %ee).

C. Synt hesi s of
[ 2- (4— brom)phenyal)aet hyl)-(R)- 2 tert butyI di met hyl si | oxy- 2-( 8-

benzyl oxy- 2( ¥ 6!1‘61 ﬁﬂﬁ k4-(3J) OTSS 0T13 n 0 . 1-1 B H2N
3 Br ‘Conpount| 012‘79‘/‘1?%“)00 -Fhydesrpdti@henalonatilie (123 g, 615
mol ) qumolmon-S-yl)ethy]annne (PP)

15 - The intermediate compound PP was prepared as follows:

a. Synthesis of 5-(2-bromo-(R)-1-hydroxy)ethyl-8-benzyloxy-2(1H)-quinolinone (FF)
R)-(+)-0.0-Diphenylprolinol (30.0 g, 117 mmol} and trimethylboroxine
" (11.1 mL, 78 mmo}) were combined in foluene (300 mL) and stirred at room temperature
fbr 30 minutes. The mixture was placed in a 150°C oil bath and liquid was distilled off.
20 Tolvene was added in 20 mL aliquots, and distillation was continued for 4 hours. A total
. 0f 300 mL toluene was added. ‘The mixture was finally cooled to room temperature. A
500 pL aliquot was evaporated to dryness, weighed (246 mg) to determine that the
concentration of catalyst was 1.8 M,
3-(2-Bromo-1-oxy)ethyl-8-benzyloxy-2(1 H)-quinolinone (R) (90.0 g, 243 mmol)
25  wasplaced under nitrogen, tetrahydrofuran (900 mL) was added followed by the catalyst
from above (1.8 M in toluene, 15 mlL, 27 mmol). The suspension was cooled to -10+5°C
in an icefisopropano! bath. Borane (1.0 M in THF, 294 mL., 294 mmol) was added over
4 hours. The reaction was stitred an additional 45 minutes at -10°C, then methanol
(250 mL) was added slowly. The mixture was concentrated under vacuum. The residue
30 was dissolved in boiling acetonitrile (1.3 L), filtered while hot and codled {0 room
temperature. The crystals were filtered, washed with acetonitrile and dried under reduced
“pressure to give 5-(2nbiomo—(R)—1-hydroxy)ethyl-S-benzonxy—Z(IH)-quinolinone (1)
(72.5g, 196 mmol, 81% yield, 95% ee, 95% pure by HPLC area ratio).
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and ditnethyl sulfoxide (180 nL) were m xed at room tenperature under
nitrogen. Another 40 ni of dirnetbyl sulfoxide was adde®2 Mahsh 2608t ur e was
heat ed t owB%fhémn. 25 5 hours. The reaction was partigdmanpeshet ween et hyl
acetate (1 L) and 10% aqueous acetic acid (500 nL). The organics were

e M A R 0

The orgar‘ﬁu s concentrated to 300 nL and cycl ohexane (2x500 nL) was
added and t heommiuvnd ¥B (70005 ¢&Nhinel) eds treated OGth MNV-dEetfylfoimamidecy cl ohexane was

A sermandroignm o Sdeifoall S e i F AR IS0 56057

|soprOpazadﬂd,oveﬁrseﬁaditeﬂotbcywalsmwwbyaddbmgdmﬁmgﬂylr ated HC (23 5nm) to

i sopropan nt e added .t ude product and
the r ead‘ﬁ?'{?w("??%?f‘ﬁ%‘?%?gl@%l |(7 g?e }éh%%a pe%% bgg’ E%C{él%/cl ohexane
(2x500 mhixmivhs dndved tormatarto mﬂuempbrameagﬂ mindmr mmmfenr,)o gi ve

N-(2-(4-b th R tert-butyldi, I I 5
o (5 berty ARy v Bt ol e YRR WS PR ocht or i de (145 o,
80 Mol Yetweddifh ce%eldylabﬁéxml 1350@31L9an%watedrbn@5(mnhﬂmnﬁ,) Ofhe

4-( 3- phen thox ert-
but yllbl rPé&aﬁ’S‘i?g’? F’Q“’I"’l Qﬁé@kﬂ“ﬁ?wﬁaﬁaﬁl c%“&l‘“ﬁé/l amine . (NN) 10 -
T(f)l Colrrp cs]v}%rh)a‘,ﬁkp&ﬁiléﬂ ﬁﬁdeﬂ&dlgcg(sﬂr&sﬁﬁ t%érﬁe Amghh )elltawldnm Tﬁﬁﬁts&pamy& m?; tded
phenyl anil | ne rochl g ol uene was adde
Wit h i |RgrionyRfeHs ?%W&‘iooﬁﬁg”ﬁ{ﬁag@% R¢ é‘FP{S\?@J‘s“@a%M"ﬂ?ﬁ“f tﬁ)ﬂut oxi de (49.3
€2J , 25 1§| ;ﬂéﬁgllk %lﬁteamﬁg%ag %Iﬁlﬁdo Q&&?l’oiiel(aiégl (E@U AL) wirddfidanattle ylurry and the
tris(di B’éﬁ?ﬂ‘ﬂ?’&’éﬁ%%ﬁ%f&rﬁw’?%ﬁ% p%@‘ﬂéﬁga&%%ﬂdkﬁﬁwe he r esul ting
m xt yse r@cﬁ:c&ﬁﬁes%b forg@\d: 550 5reAERe - t&@bﬁ@dﬁ&ﬁy{sﬂéﬁyﬁﬂi}&kﬁ-):exfz@roxi 5 hours. The

- solution was cool ed room t enper at ur.e, ‘% (400 nL) was added and the
mi xt ur e HHY- %‘t“ioP’t“é‘ﬁ(IilH?(7§4rﬁ Indiweol, 807 yigld, 98 6 Fﬁ)ough Celite (80 g), and
partitioned with toluene (100 nlL). The organic |ayer was col | ected and

concentrated under reduced pressure in a 40C bath to 9 gle N-{2-[4-(3-
pheny| - £ fethsex 9héh Zytgrt-butyldimethylsiloxy-2-

}-(R) - 2- tWYIWI%i%qm& 1)5‘7!}13'%}“‘ benzyl oxy
2( 1H) - qui nol i nonDESByI )et hyl am ne (NN) as a dark \uragous oil.

e g o N O,

20 HH

Compound HH (136.5 g, 279 mmol), 4-bromophenethylamine (123 g, 615 mmol}
and dimethyl sulfoxide (180 mL) were mixed at room temperature under nitrogen. -
Another 40 mL of dimethy} sulfoxide was added. The mixture was heated to 85°C for

25 5 hours. The reaction was partitioned between ethyl acetate (1 L) and 10% aqueous acetic
~acid (500 mL). The organics were washed with 10% aqueous acetic acid (3x500 mL),

- then with 1IN sodium hydroxide (3x500 mL). The last wash was filtered through Celite
(100 g). The organic layer was concentrated to 300 mL and cyclohexane (2x500 ml) was
added and the solution concenirated to 300 mi.. Sufficient cyclohexane was added to

30 form 1.8 L final volume which was filtered through Celite (50 g). A solution of HCl in
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e. Synthesis of

N-{2-[ 4- ( 3- phenyl - 4- net hoxyphenyl ) am nophenyl ] et hyl } - ( R) 22Majyttr 2008 -

2- (8benzyl oxy-2( 1H) - qui nol i non-5-y1) et hyl ami ne (PP) Conpound NN fromthe
previ ous WPEHMAKE di ssolved in 280 ml of THE 25 Tri epdwytsamsae
trihydrofluoride (27.6 g, 171 mmol) was added to the solution, an

addi t i ongdprop@ndtlpréphred hsijismag auﬁﬁgicoh&n&me&ﬁcd@m 9% fbRbpahQ3 Nt . and the.

reaction was_ _stirred under nltrocgen for 16 hours. he reaction

m xt ur e PRt SR EsirmaR; Wes addeidp the prude pragnchprdthgfeaction mixtIE Wahat h to gi ve a
dark Vi sggusfos hodrg voatneam@llcy‘rdidheiaaa?sz@nﬁm dHaQriedindeMBica@dded, fol |l owed by

I N agueous NaCH ni | he reaction mxture was 30 stirred for 5

hours. THBSWefpr P‘i\?‘&‘s MVE(N Beébeaerbaralethd-GRaterdutylidmethldlextoncent r at ed
to asvi ﬁ@%ﬁzﬂﬁxk@(l-fhf‘qélﬁiohnd&ﬁsﬁylﬁth%ﬁ&hﬂé%@])'hgdx‘élélﬁéﬁdér( 5! 106 4,0 0i ve a total

vol unme of 630 alTiqudot was taken and concentrated to 30 ni.
Tol uene V8@t H HPREPUHTFER, %0101 22 March 2006 WO 031042164 PCT/ US02/ 36237

- followed by a mxture of concentrated hydrochloric acid (2.7 nm.) and

met hanol é4 5 nm) %I ve a thick paste covered in a free-flow ng |iquid.
"The |iqud yrmw@ﬁNdﬂdH rrhearciaethoxyphenylirnipepbenyllobhglhé®-2ierth t ol uene (50
m.) . The Wisdinabylpity£2i (@ beralexyd earinalinemd olotirtenima@NU0 ni) and | N aqueous

sodi ugp hydr 0t d8ndila F-hycRMlolfIR797 8Nk SRl4BLhGyuer e Tenved under

reduced pressure.” The residue was purif hr omat ographl cally over silica

usi ng a Rjenytaodize hygroghlorided 32ed g Eionmely t@u@m@ﬁoan@tmn@ded wish giilde

N-{2-]4- I r oxy- 2-( 8-
benzyl o BPL s e ol KPRk PAOHEE Mo BT, S0 st perdHED 2L e hesi s
of conparyet mv@.andﬁaalm thbFSthhe‘fylP?@SRhgwhﬂ 1etingpbibmld 1065 £ 07 @%nabnol ) in 5 nl
of 9! ac g Rffchfyiadmadt m%g«ggs 2267507 Blnof)0 %ﬁ&%&&ﬁ%@gn carbon. The

reacti on was en un at no ere 18 h, the
r eactip orwanairdd and byated t*aﬁﬁfﬂ?"ﬁémfemai) fert2ed howrsi ﬁhesblwnwevm!pddo phase HPLC

Compound 3 TR W BB HET ki pflul AR bl o €
- filtered through Celite (80 g), and partitioned with toluene (100 mL). The organic layer
- was collected and concentrated under reduced pressure in a 40°C bath to give N-{2-[4-(3-
phenyl-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-ter¢-butyldimethylsilyl-2-(8-
20_ benzyloxy-2(1H)-quinolinon-5-yl)ethylamine (NN) as a dark viscous oil.

. Synthesis of N-{2- [4-(3-phenyl~&methoxyphenyl)a:mnophenyl]ethyl} (R)«Z-hydroxy—
2-(8-benzyloxy-2(1H)-quinolinon-5-yl}ethylamine (PP)

Compound NN from the previous step was dissolved in 280 mi of THF.
25 Tﬁe’thylamine trihydrofluoride (27.6 g, 171 mmol) was added to the solution, an
- additional 20 mL of THF was used to rinse down residual reagent, and the reaction was
stirred at 25°C under nitrogen for 16 hours. The reaction mixture was concentrated under
- reduced pressure in a 25°C bath to give a dark viscous oﬂ to which dichloromethane (400
mL) was added, followed by 1IN aqueous NaOH (200 mL). The reaction mixture was
30 stirred for 5 hours. The top layer was discarded and the organic layer was concentrated to
" aviscous oil.
The oil was dissolved in dichloromethane to give atotal volume of 630 mL. A

60 mL aliquot was taken and concentrated to 30 mL. Toluene {60 mL) was added,
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DVSO-d6) 6 1.21-1.33 (m 2H), 1.39-1.52 (m 4H), 2.74 (m 4H), 2.82 (m
2H), 2.96-3.20 20 (m 4H), 5.25 (m 1H), 6.13 (m 1H), 62%Matdheo0osH), 6.90
(d, 1H, 1=8.2 Hz), 7.01 (d, 2H, J=8.8 Hz), 7.07-7.15 (m 511), 7.43 (d,
2H, 7=9. VY2181 07 (d, 2H,1=9.9 Hz), 8.61 (br s, 2HCIBITH2Y’s, 1H), 10.39
(s, 11-1), 10.46 (s, 1H. nz/z: [MrH}] caled for C30H34N405S 563.7; found
'563. 3. ZolloWa by atn@kARWS abitetARFD ByiTcthbiic WS (7 SPPidAdnaatnd 0.5 piny. 102 22
March 2006, V\gll 3/ 042164 PCT/ US02/,36237. a, §yr1t hesi s of conpound kk.
Compound®BVRR agte poverad in g Feaflovingfiamds (g liguiq was carfelly rgroved npound B

( Exanp! eanithe pa&E tvadhbd whih ifede G0 (L. Pho BBl WashrtifiodeRibaokaH nosul fonyl ) ani | i ne
(avai l abl.e from Maybri dge).,.  0.53 g _(0.58mmpl) of )

tris(di JEesrPRehnss dNpaverugRodiHrdydrogidg G0l podthe BigdRly  of raceni c-

2, 2" - Bi s{oflieb @BYIrhee R DhdPreddeed prefRiB TR RY¥illue WRPudficdd® 9 (15.1 mol) of
sodiumtert- butoxi de was added tol uene $60 m.), and the ni xture was

stirred Sfompineraphically qyeqsilira psing a giadiens i | O msthardl ingdichioremethage yr e was
di | d g -oh etlix i L i 00 nL i
il uted wighi 28l I_gkoﬁ}l% 5% Pﬁén)gjayﬂidgg&gﬁ%u%@} Qe?\d&?g‘tjfg@kﬁ(gl portions

of 1.0 M aqueous NaHSO4, fol | owed of 'sa agueous NaHCGB.
The di etiywiesyéHlynipolinegeyiethylbgming(BF). M\ySO4, filtered, and concentrated

to a dark oil. The oil was purified by silica gel chromatography (gradient

- .of 30 to 40%ethyl acetate in hexanes) to afford conpound kkk as an orange

f oami015 b. Eyamples2s Symthesisnf emerurh62Conpound kk 0 A sol ution of conpound

~kk (2.88 g, 5.24 mml) in 20 nL CH2C12 was cooled to 0 C and 20 nL of TFA

was added. After 20 mn, the reaction was concentrated and the residue

~ dissolved in isopropyl acetat®' fhe isopropyl acetate sol ution was washed
‘twice 20 with 1.0 N aqueos C b ter d then dried over
MySH, filtered and conratedw Iw\e, i | Jwas dissolved in 2 nL
DVF and i nternedi ate A9 (37 'y, 0.69 W), “dpef hy!” i sopropyl amine (179

mg, 1.38 mml) and pot assiNup-1 odi de 0

To a solution of 70 mg of compound nn (0.09 mmol) in 5 miL of glacial acetic
15 acid was added 21 mg of 10% palladium on carbon. The reaction was shaken under an
atmosphere of Hy at 40 psi. After 18 h, the re:‘zction was filtered and the filtrate purified
- by reversed-phase HPLC (gradient of 10 to 50% acetonitrile in 0.1% aqueous TFA) to
afford compound 62 (10 mg, 0.0126 mmol) as the TFA salt. 'H NMR (300 MHz,
: DMSO-dg) & 1.21-1.33 (m, 2H), 1.39-1.52 (m, 4H), 2.74 (m, 4H), 2.82 (m, 2H), 2.96-3.20
20 (m,4H), 5.25 (m, 1H), 6.13 (m, 1H), 6.51 (m, 1H), 6.90 (4, 1H, J=8.2 Hz), 7.01 (d, 2H,
| J=8.8 Hz), 7.07-7.15 (m, 5H), 7.43 (d, 2H, J=9.1 Hz), 8.07 (d, 2H, J=9.9 Hz), 8.61 (brs,
- 2H), 8.76 (s, 1H), 10.39 (s, 1H), 10.46 (s, 1H). m/z: [M+H'] caled for CagHasNOsS
563.7; found 563.3. ' '

25 The intermediate compound nn was prepared as follows.
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(172 mg, 1.04 mmol) were added. The reaction was heated to 100C. After 18
h, the reaction was cool ed and added to vi gorously stir22Marche2008t er .
Conpound ‘%83/%'91% 22 March 2006 WO 03/042164 PCTI1JS02/ 36237 %)reci pitated,
was isol ated by filtration and purified by silica gelPMS&HMF3gr aphy (1: 1
ethyl acetate/ hexanes) to afford 544 ng solid. c. Synthesis of conpound
nn. 5 Conpoaherisaiconppndik.a sol uti on of conpound nm (83 ny, 0.01 nmol) in
CH2C12 (0.9 nL) and triethylamne (0.09 nL) was added triethyl am ne
tribydrofluoride (313 ng, 1.94 mmol ). 10 The solution was stirred at room
tenperature under a N2 at nosphere. er 18 h, QQ@ reaction m xture was
diluted with CH2Cl 2, nfashed i B¢ 170 WSN |, followed by two
washes with saturated Na solution. The c se was dried over
MSO4, filtered and concentrated under ,fedtced pressure to afford conpound
nn (70 ng). 15 Exanple 63: Synthesis of conpound 63 0 To a solution of 730
my of conpoud@afleskcentgBingdit)e (1 hé mmnohiof esfmpghnd® dixampletlp.oadb).d was added 100
ng of 51 i y an.. > i Ao r an
e rosanet o oyt PRk 2 GRENRRs LR ARIRS NHESEE. U8 e 1 trat e
puri f i ed0Eymmol) obiyis{dibenzylidinencetpiRdipalladiem(0l 419 gf1.310mmel) sD¥eatiet onitrile in
0.1 %a . r6 4, I t. The TFA salt
pr oduct qimggﬂsz%lﬂig@l}ﬂ?c}g%]gﬁc{)ﬁl gﬁ:ngl?ﬂglr;‘ig? ’ta%‘?}'g%vgt érdTéf?%sg%@n% to which 3 niL
of 0.1 Nutxideows addel tolvmse @€ ddd, and e mistole otab stiredats®5PC G 6k vadat al yophi | i zed to
A o R Db oS T TniklSte Wi hated\VA 200 M Uibinyt S B Wne2 9 FEONROY 512.6;
10 twice with 100 mL portions of 1.0 M aqueous NaHSO,, followed by 100 mL of saturated

aqueous NaHCOs. The diethyl ether phase was dried over MgSOy, filtered, and

concentrated to a dark oil. The oil was purified by silica gel chromatography (gradient of

30 to 40% ethyl acetate in hexanes) to afford compound kk as an orange foam,

15~ b. Synthesis of compound mm.

Bn
N
Q00
2) NaOH BRO [ N §:~g
Compound kk HN A
3) OTBDMS
Br o mm
BnO l
HN
AA
O

_ A solution of compound kk (2.88 g, 5.24 mmol) in 20 mL CH,Cl; was cooled to 0
| °C and 20 mL of TFA was added. After 20 min, the reaction was concentrated and the
residue dissolved in isopropyl acetate. The isopropyl acetate solution was washed twice
20 with 1.0 N agueous NaOH followed by water and then dried over MgSQs,, filtered and
concentrated to an oil. The oil was dissolved in 2 mL DMF and intermediate AA
(337 mg, 0.69 mmoi), diethyl is0pr0py1.amine (179 mg, 1.38 mmol} and potassium jodide
(172 mg, 1.04 mmol) were added, The reaction was heated to 100°C. After 18 h, the

reaction was cooled and added to vigorously stirred ice water. Compound mm
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22 March 2006 WO 03/042164 Internediate rr was prepared as follows. a.
Synt hesi s of conpound qq Conpound cc H TFA Bnr N qgq PCTa)@aah3®@87 To 0. 99
g of compound cc (Exanple 60, part a) (1.99 mmol) in 5 nL CH2Cl2 was added
2 nL TFAWAPYYSY h the solution was concentrated, AROTESEPWth 15 ni
CH2C'2 and washed with 1.0 N aqueous sodi um hydroxi de. The aqueous was
_corlectqﬂmﬁmdmdmashﬁﬁkﬂggﬁmnwbﬁﬂm@ﬁﬁﬁ&?w@ﬂﬁagﬂkmﬁmhb%%ﬁﬁ(gyaagmgsh gith
et hyl acet at 10, L The 10 ganic |l ayers were conbi ned an ried over
‘MySO4, f?CF?%&%%?%AWO&@H%ﬂ%&S%d under reduced pressure. The crude
product was purified by silica gel chromatography (gradient of 2-10% MeOH
~in CH2C12)_ to afford internmediate qq as an oil. a. Synthesis of conpound
rr. B thﬁ%ﬂﬁﬁmﬁﬁ°T§pﬁm%B“a sol ution of conpound qq (2.0 6, 5.0 mol) in 27
mL DMGE were added bronmoketone R (from Exanple 56, part a) (1.71 g, 4.5
nmol ) and K2CO3 (1.91 g, 13.8, mol)._ The reaction was heated to 50C

After I h, the reaction was allowed tx}qul to 20 roomtenperature and the
K2CO3 was filtered off. The filtr '

U Wit 2 (50 nL) and
was washed with 0. 1N
saturatedgﬁgahuﬁhbicarﬁ%ﬁ%&g gé%ht

or gani c i hed once wth
_ n,J| fol |l owed byHaqueo§§>saturated sodi um
chloride, dried over Na2SO4 and co
afford an oil. The product (1.14 g,

trated under reduced pressure to -
THFIEt OH (1:1) and NaBH4 105 22 March 2006

.65 Mol ) wag, solubilized in 12 nl

To a solution of comipound mm (83 Iﬁg, 0.01 mmol} in CH,Cl; (0.9 mL) and
triethylamine (0.09 mL) was added wriethylamine trihydrofluoride (313 mg, 1.94 mmol).
10 The solution was stirred at room temperature under a N; atmosphere. After 18 h, the
* reaction mixture was diluted with CH,Cl, and washed with 1.0N aqueous HCI, followed
by two washes with saturated NaCl solution. The organic phase was dried over MgSOa,

filtered and concentrated under reduced pressure to afford compound nn (70 mg).

15  Example 63: Synthesis of compound 63

O

CH HN
H ’
OO
HN
o]

To a solution of 730 mg of compound rr ( 1.05 mmol) in 10 mL of glacial acetic

acid was added 100 mg of 10% palladium on carbon. The reaction was stirred under an
atmosphere of Hy. After 65 h, the reaction was filiered and the filtrate purified by

20 reversed-phase HPLC (gradient of 10 to 50% acetonitrile in 0.1% aqueous TFA) to afford
90 mg (0.14 mmol) the TEA salt. The TFA salt product was solubilized in
acetonitrile/water (1:2, 10 mL) to which 3 mL of 0.1 N aqueous HCI was added. The
solution was frozen and lyophilized to afford compound 63 as an HCI salt. m/z: [M+H']
calcd for CogHaoNsO, 512.6; found 512.3.
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WO 03/ 042164 PCT/ US02/ 36237 (380 ng, 10.0 mml) was added. After 20 m nutes
of vigorous stirring. The reaction was quenched w th sapapmigbgagueous
NHACI  whigh o¥@gisadded until effervescence of the re éfgfsn m xture ceased.
The reaction mxture was partitioned between ethyl ace 8% saturated
sodi um bi carbonate sol ution. The organic | ayer was washed twice with 5

sat urated so@lcimedbtern wspmpared asgblloed by saturated sodi um chloride, dried
over Na2504 and concentrated under reduced pressure. The crude product was
purified by silica gel chromatography (2% MeOH in CH2C 2) to yield 230 ng
of i nt eram&ptithesis of comyexaded e 64: Synt hesi s of

N-{2-[4- (4-ethoxyphenyl)am nophenyl Jethyl]-(R)-2- 10 hygyoxy-2-(3- form

~am do- 4- hydr oxypbenyl ) et hyl am ne (64) OHH _ OEt HO N j if To a mxture
of 580 mg (0.93 mmol) of conpound V ik} 25 nL_of et hangl s 15 added 173
mg of 10% paléadl um on car B&A underBra f The flask was
fitted with aCHHMBORC sr—hydrogenyas, and |on was vi gor ousl y

stirred for 4 days. The reaction was filtered %nd the filtrate was
concentrated under reduced pressure. The residue was purified by reverse
phase HPLC using a gradient of 10 to 50% acetongitrile in 0.1% aqueous TFA
Fr act%ons cont ai ni ng pure product were conbined and | yophilized to 20
afford a TFA salt of conpound 64 as an off-white powder. A sanple of the

TFA salt of T@ﬂp@gnﬁb@@oﬁﬂ:ﬁﬁ plo®9, it l.ogatimbinindaeL QR whse (2.0 )

© Tesult R B haen s e atebliegsorchy o R OR L CHCE o 11 |6 The

resul ti ngd #ahed Wit 1.0 Weguesnd i Babxide. Whé/z@iuaaus%s éhlvdMdehd Was agai n
di ssolved in acetonitrile and 25 wa .. 0. 1N HC (70rrL

0.7 ml‘ﬁ“‘%ﬁﬁ@g%’a%‘acﬁﬁﬂzﬁlﬂgﬂr)&%’m”ﬂW@%ﬁh&t‘%ﬁ%@%‘a‘eﬂ%ﬂﬁn zed to give a

hydr @6 hlodahid @ay &@%re@%mﬁﬁ@@ﬁﬁ@ecﬁdvcﬁﬂggﬂh, iftéredyahd SonpAVEIEL undexH NVR (300MHz,
DVSO-d6) 510.10 (br_s, 111) . 8.80 (br s, 1H) 65 (br s,

1H), 8. ;_fqd"ef& Pffff?ﬂ“} Th cxugle PEPd“CI H?S Pl@ﬁ%b%ﬂias gelrﬁhf%ﬁbgrapw a@dle’afd 1H), 3.94
~(quar, Zh.109% MeOH in CH,Cly) to afford intermediate gq as an oil.

a. Synthesis of compound rr.

()RBnO

Compound gqg - -

BT ‘ o "

_ To a solution of compound qq (2.0 6, 5.0 mmol) in 27 mL DMF were added

bromoketone R (from Example 56, part a) (1.71 g, 4.5 mmol) and K,CO3 (191 g, 13.8

mmef). The reaction was heated to 50°C. After 1 h, the reaction was allowed to cool to
20 room temperatore and the K,CO; was filtered off. The filtrate was diluted with CH,Cl>

(50 mi)) and was washed with 0.1N HCIV(BO mL). The organic layer was washed once

with saturated sodium bicarbonate solution, followed by aqueous saturated sodium

chloride, dried over Na,SO, and concentrated under reduced pressure to afford an oil.

The product (1.14 g, 1.65 mmol) was solubilizéd in 12 mL THF/ELOH (1:1) and NaBH,4
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2.80-3.15 (m 6H), 1.29 (t, 3H; mz: [M+ Mcalcd for C25H29N304 436. 22;
found 436.3. 30 The internedi ate conmpound V was prepar ed22aMateh 2008s. 106 22
March 20 042164 a. Synthesis of conpound V. Compound C

PCT/ usoz?‘ggg\g"i‘g%" TFA OH Bn 2) NaOH~N ~~ --, - - OEt 3)1"%’%%’3“%%' Y NHCHO
GG To 0.60 g (1.3 mol ) of conpound C (Exanple 37, part a) in 20 nL of
CH2C12 o880 g 1iQmmeldiwas 28dal. fiftep?0 minntes PfoHgRsws siitging cThe reagfiangyas] h, t he

sol uti ony RS- LORCERILA feons NRGET wiliGiis SR uEIRHESescaltdof iE T esi due was
partiti ouecf etween 1. Oa%M a(rﬁu_eous.W {laO—I a(?_d Et OAc. es'Iqhe Bhases wer e

separ at aeactionmixtirecaasedAEhpisaction wiriurg maephriginaed hgwen ethykacetatesndd,  and

concentr . ' {?a@_gs o ' | - hanol : THF.
Brom)hyds?{lu %%&%8?@5’%]38 SOH%IEIE%%Q%%%é&%%IF%Emﬁ%d K2CO3 (380 nm,
2.7 dmolatarapdsedivg disdrberate, fdllowedbisafumtedsadiveichlorids) daad averd¥et@nper at ure for
1.5 h. T, ' WA 44l e ' . acted tw ce
with 30 °%“§?‘[“?§"§§”“%? tof‘gléésn%aﬁ.&& %ﬁ”“{"@? %g%%l'vé%ﬁugié?@ﬁgr{%ﬁ%onbi ned, dried
over MySOdimatdgtapby €% Ma@H in CHsS o ¢ yield 880 mg bEinteenédiilrerrtwas heat ed to 120C.
After 2h, the residue was cooled to room tenperature and purified by
"silica gel chromatography (gradient of 5 to 10% nethanol in CH2Cl 2).
“Fractions colixamnplersd: Syntbestraf Mu{2t{4vd-ethoxyplimyDohiznpiiengtiethel}iRr2ed to afford
15 cafpound Yydwexg2i(3Hforeamidh-4-hydroxyphenylethylamine (64) _

OHH

. ,@}\/N ‘/\Qn QOEt :

NHCHO

To a mixture of 580 mg (0.93 mmol) of compound V in 25 mL of ethanol was
15 added 173 mg of 10% palladium on carbon under a stream of nitrogen. The flask was
fitted with a balloon of hydrogen gas, and the reaction was vigorously stirred for 4 days.

* The reaction was filtered and the filtrate was concentrated under reduced pressure, The
residue was purified by reverse phase HPLC using a gradient of 10 to 50% acetonitrile in
0.1% aqueous TFA. Fractions containing pure product were combined and lyophilized to

- 20 afford a TFA salt of compound 64 as an off-white powder.
A sample of the TFA salt of compound 64 (150 mg) was dis_solvéd in acetonitrile
(2.0 mL) and water (2.0 mL). 0.1N HCI (7.0 mL, 0.70 mmol} was added, and the
resulting precipitate was redissolved by the addition of acetonitrile. The resulting solution
. was lyophilized to give a solid which was again dissolved in acetonitrile (5.0 L) and
25  water (5.0 mL). 0.1N HCI (7.0mL, 0.7 mumol) was added and the resuiting solution was
lyophilized to give a hydrochloride salt of compound 64 as an off white powder. H
NMR (300MHz, DMSO-d6) § 10.10 (br s, 1H), 9.62 (s, 1H), 8.80 (brs, 1H), 8.65 (brs,
1H), 8.27 (d, 1H), 8.15 (4, 1H), 6.80-7.15 (m, 11H), 4.78 (dd, 1H), 3.94 (quar, 2H),
2.80-3.15 (m, 6H), 1.29 (t, 3H); m/z: M + H'] caled for CosHagN304 436.22; found 436.3.
30

" The intermediate compound V was prepared as follows.
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Exanmpl e 65: Synthesis of N-(2-[4-(3- phenyl phenyl ) am nophenyl ] et hyl)-(R)-

2- hydr oxy- 2- (8 hydroxy 2( 11 T- qui nol i non-5-yl)ethyl ar We £8M8arth2dq8 O
Compound W (55 ng, 0.094 mmol ), phenyl boronic acid (13.2 ng, 0.113

nmol ) andwf”f"?'l“bl s(di phenyl phosphi nof err ocene) di chl ecopskbasi um (11),
conplex with dichloronmethane (PdCL2(dppf)-DCM (5.0 ng, 0.006 nmmol) were
conbi nedalgyn&leﬁdﬂfhbm duhgysure tube and purged with N2. 1,2-D methoxyet hane
(1.0 nl1L) and 2.0 N cesium 25 carbonate (1501xL, 0.3 nmol) were added. The
tube was sealed, and then placed in an oil 107 22 March 2006 WO 03/ 042164
PCT/ USQ2/ 36237 bath at 90QTE®r 4 hour soHT,gya solution was then cooled to
roomterrperatur% and 2NOHN) was ~TRe seludfton was filtered and
concentrated to BLE. Tot he 5[4 Assddded DMF (1.0 rnL), 10%
Pd/ C (100 ng) and ammnl u‘?ﬁfoqr rra?e 126%H vg) andHt he sol ution was heated to
50C for 1.5 hours. At th;@t‘pﬁe, 5 water:acetonitrile 1:1 and 200 pL TFA
was added and t he sol utséw was filtered to renove the catalyst. The
filtrate was purified by rw'@se phase HPLC. Fractions containing pure
product wereTeQHDI1Ed TFA salt.
111 NVR (300MHz, grI:()IVISOdG d%&? %%é?ﬁxé:%ﬁ%?’ﬁar&gg (s, 1@@%0 (br s,

213) 8. &8 Wag addey.0 o wproatetic acig, Aiter (Ldh, tho pflution vaF cenent@ed) 7. 15-7. 30 (m

200§ 18t bty imendditpt fabheargb 3B oy a0 s

a. Synt hadiBeOA. Tb@ph@sna ratrel SeRuatph anddhd—lEiOBm Ghf3e WadBiRd over MgSOy,
filtered, and concentrated to an oil and dissolved in 10 mL of 1:1 methanol:THF.

Bromohydrin GG (Example 13, part d) (é60‘ mg, 1.0 mmol) and X,CO3 (380 mg, 2.7

mmol) were added and the reaction was stirred at room temperature for 1.5 h. The

10 reaction was diluted with 30 mL water and extracted twice with 30 mL portions of
toluene. The toluene extracts were combined, dried over MgeSQy, filtered, and
concentrated. The residue was heated to 120°C. After 2h, the residue was cooled to room
temperature and purified by silica gel chromatography (gradient of 5 to 10% methanol in
CH;CL). Fractions containing pure product were combined and concentrated to afford

15 compound V as a tan solid.

Example 65: Synthesis of N-{2-[4-(3-phenylphenylhaminophenyllethyl}-(R)-
2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (65)

Compound W (55.2 mg, 0.094 mmol), phenyl boronic acid (13.2 mg, 0.113

20

mmo}) and [1, 1’~bis(diphenylphosphinoferrocene)dichloropalladium (1D, complex with _

dichloromethane (PdCL(dppf)-DCM) (5.0 mg, 0.006 mmol) were combined in a small

Ppressure tube and purged with Na. 1,2-Dimethoxyethane (1.0 mL) and 2.0 N cesium ' 
25 carbonate (150 pl, 0.3 mmol) were added. The tube was sealed, and then placed in an oil

107



15 Conpound H T (Exanple 61B, part f) (9.1g, 18.62mmnol),

4- am nophenethylamne (9.8 nmL, 74.8 mmol) and sodi um i odp2iRatch 2008, 27. 93
mmol) were placed in a flask and purged with nitrogen. Methyl sulfoxide

(25 nmL) waoozedwed, and the solution was placed i n anec¥nsofpsedy heat ed at

140C. The solution was the stirred for 20 mn at 140C. The reacti on was

al | oned thathepIPCle 4HReR) tﬁé@ﬁfu@ﬁ%ﬁméé&@!@dﬁh@bﬂn&%&%ﬂé%ﬁ $cdpt00 ) and HO

(300 ni) a The phases were partitioned organic |ayer
was mashégﬁﬂﬁws\ﬁage@r Theysojution g filtered and canseniated deidryesss. (o theh| or i de (4 x
200nL) . Taa @mg@ma@amaaw\@so,gp A I tered and
concentrg g under vacuumto Reﬁwpagé%undé)%?%% é%lﬁ’f%@wf% 22 March
2006 WD 539%01@ BSO"S}PHM%B?%CWS%W@MUW @othpotimed U PCT/ US02/ 36237 0
Conpousd v&dte(-éxﬂe%tﬂl 19- 4 mrﬂ eac di pal | adi un{ 0)
(0.44 g, 0.48 mol), 2. g 2007 s#&aﬁgénayﬁfhﬁ‘g bS|°1r11]§§ T“aﬁﬁ"ﬁegﬁ"} SHPEY 1 (0. 63 g,
0. 95 mmlﬂ}e%ta'ﬁstaﬂheﬁmempur&uﬂbxredﬁse(;ﬁm&&m,c 19?1-4&ﬁoﬂ§1?661it51m p&econbi ned in

a flask J1- Br ono- nz 20rr1_ 11. 44
ol ) viad o bk dana b 3o o7 RO = o i B0 ) s
added, ari¥p0Mbk, EMSﬁlt-d:i)ﬁ IMS(shﬁa)t B3 %EE, mgfswqby@dgy 8.10i({, rmg_g@?f or 2.5 hours,
at V\/m ch indicated co ete reaction o- xyl ene was
removed &%&gfqugk%&ﬁ?%% gb”q‘ibm@hé %r%l%@bﬁﬁbr@él@bmu was 10
added10 Osae (4, ), 5@3i(¢] WD), ¥70- L1 SSEOENE fvz: AR Qak SR E% . and the

m xture }ﬁ/a | | tered and fil tszr ‘(S:P;)Ee zmﬂg P\}\{]/ashed I®f %%ﬁ)gr ohet hane unti |
al | of tH&" ?)‘I}(%d?l]ct was collected. The solution was concentrated to dryness
under vacuum redissolved in THE (20 nlL), and purged with nitrogen.
Tetrabutxaﬁ nl umfluorlde (20 mL, 1.0 Min THF, 20 mmol) was added via
syri nge, Bkl sompurdN was stirred for 18 hours at room 15 t enper at ur e.

The THE was t hen renpved, and the residue was dissolved in DCM and . washed
with water (1 x 200 ni) and hal f - sat ur t#§} sodi umchloride (1 x 200 ni),

The N
Compound HH =~ ——eese \/@
‘ BnO' l NH,
: HN

u

7 15 Compound HH (Example 61B, part f) (9.1g, 18.62mmol),

- 4-aminophenethylamine (9.8 mL, 74.8 mmol) and sodium iodide 4.2 g, 27.93 mmol)
were placed in a flask and purged with nitrogen. Methyl sulfoxide (25 mL) was added,
and the solution was placed in an oil bath heated at 1406C. The solution was the stirred
for 20 min at 140°C. The reaction was allowed to cool to room temperature, then ethyl

20  acetate (300 mL) and H,0 (300 mL) were added. The phases were partitioned, and the
organic layer was washed with water (4 x 200mL) and saturated sodium chloride “4x
200mL). The organic phase was dried over sodium sulfate, filtered and concentrated
under vacuum to yield compbund U (10.5g). | |
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organi ¢ phase was dried over sodiumsulfate, concentrated and :

chromat ographed over silica gel (SOg, 0 -10% MeCH i n di ghivarshadogane) to
yi el d conpound Was a yellow solid. 20 Synthesis of Conpounds of Fornul a
(X) - Cormpooaidsie66-93: 0 (X) 109 22 March 2006 WO 03/¥@4AKessETT1US02136237
Exanpl es 66-69: Synthesis of Conpounds 66-69 Using procedures simlar to

t hat desgrgygggsﬂ(;}cgm gy 65, except replacing the phenylboronic acid with
t he appropriate substituted phenyl boronic acid, TFA salts of conmpounds

66- 69 were prepared 5 Compound 66: N

{2-[4-(3-(2-chl orophenyl ) phenyl) ani i glopheny thyl}-(R)-2-

hydr oxy- 2- (8- hydr oxy-2( 11 7) - qui nol i n-HS yl )Yethyl am ne (Formula (X) where

R' is 2-chlg E&Jﬂ@(jyl) — L H.NVR ) 7 (s, 111), 10.37 (s,
111), 8.55, ?’ 8.22, 111), 8. 46 (m 1H), 7.32 (m
3H), 7.22 (t, 111), 7. 01 (m°™811), J|6. 89 (d, 1110 . 78 (dd, 111). 6.51 (d,

111), 6.10 (d, 1H), 3.18 (m 41 5" .80 wm 2H); 10 n12 [ MMH}] cal cd for
C31H28CIN3(3 526.19; found 526. 4. npound 67:

N-(2-[ 4- (3 (Z:dasqmquw b )5 Baiby)| tis@ibRRANERYAL BN ibaitalifh03 -

h;'/dlrgxy a’]&L}gr Oxﬁ-?&’l 14“)qw nol i non- 5 él ) et h%(l ar%ng%g9 Eggt%gul itl(li() \i\gezg

(s, 1H, aﬁsﬁ&um(tlbﬁtoﬁlde ?1"@3 $9(362m|§1§l) w@;‘é)com&n@cﬁm(a(ﬁasklaja&bur% with (m 1311),
6.80 (d, 1H), 6 51 lll 6. llyng 15 111) 5.24 3.69 (s, 311),

3.10 (m "eEp, 1 f@GO?ﬁ?dOEefiﬁﬂe@% il{ﬁwfl)afa#@éeé@flthe@Mmmwz 24:

fo d52 Qb hyl phenyl : ' H
2, S et e K aera o by g 1 1o

8 18 (s nijrqgen forgy. W“f%%fwhm)ﬂme ae@ym&lyilyatedrwamle{mreacgqq)The7 20 (m 211),

7.00 ( m oR¥lne @s%&@@und@ﬂmtﬁl d‘la’l l(e'ﬁtmgz Qldlcﬁélﬁoroéetga’ﬁe (Bomkdas 444 (s,
211), 411) 11); calcd tor” C32H3, NSO4
522 214) qslﬁél(l;%‘?i’? 21334351due was ssolved celite (30 g) was adde , and the mixture was

filtered and filter cake was washed with dichloromethane uatil all of the product was
~ collected. The solution was concentrated to dryness under vacuum, redissolved in THF
{20 mL}, and pqrged with nitrogen. Tetrabutylammonium fluoride (20 mL, 1.0 M in THF,
20 mmol) was added.via syringe, and the solution was stirred for 18 hours at room
15 temperature. The THF was then removed, and the residue was dissolved in DCM, and
~ washed with water (1 x 200 mL} and half-saturated sodium chloride (1 x 200 mL). The
 organic phase was dried over sodium sulfate, concentrated and chromatographed over
silica gel (50g, 0 -10% MeOH in dichloromethane) to yield compound W as a yellow
solid.
20
Synthesis of Compounds of Formula (X) - Compounds 66-93:

N_
LT,

AN
0
X)
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Compound 69: Fornula (X) where R' is 4-nethoxyphenyl: '"H NVR (300MHz,

- DMSO-d6) S 10.47 (s, 111), 10.39 (s, 111) 8.60 (br s, 213) Mafohldbo6s, 111),
8.07 (d, 111), 7.44 (d, 211), 6.85-7.20 (m 1211), 6.51 (dd, 111), 6.12
(d, 111),weoym2i6d, 111), 3.70 (s, 311), 3.10 25 (m PCIWSK/#BO (In, 211) ;
mz: [MrH] calcd for C32H31N304 522.24; found 522.4. Exanple 70: Synthesis

of conpound 7tka Q6Lg9ok g&théggrombﬁp&mwgge R' is 4-chl orophenyl Conpound
W(84.0 ny, Q.143 mmuvl), . 4-chl orophenyl boronic acid (27.2 ng, 30 0.172

mol ) and [1lismﬂmf%ce%rﬁwgﬁwMﬂ?ﬁcﬁwgﬁﬁwﬂf@dﬁsﬁmmg@d. um (1),
conpl ex phn§1Bordhi6 i@ wRNEE BRREHrialR bk RfEia BhonyB6Mhic Geid STFMsal o007 mMi ol ) were

combined in a snall pressure tube and purged with N2. 1,2-D methoxyetbane
(2.0 rnLYyomneunds 66-6R werepreparefmy ch 2006 WO 03/ 042164 PCT/ US02/ 36237 cesi um

carbonat e (1%uipbund B3N WRRx A lonck il BhciBaniRobes, and then

placed in an 0|I bat h at | ut'i on” was then cooled to
r oom t enpEFeryCrE-hadrexy-2EM-quinrlisey-S-wheshaeieei(Fommda €9 vheied iwas filtered and

Concentrgﬁlﬁgﬁpﬂeﬂ%m@gﬁmq@n&ﬁfa IREHEE 14 FREAPR.AESE B, (1.0 L) and

10% pal | on” car reaction wds Stirted under one
at nos phe(be s,@H)8/2% G, 8.06 (A 1ING 46 &m, 1), T30 (&, BHNG,22 (WélHp7.08¢et onitrile 1:1

ot al yst IS BARG BRLao T 18D Byb P BT 305 e B0l & BBt one”
ggn;a#ﬁ;kmga;m?ﬂé‘] mcﬁdLEi.Hmeﬁ*{a,Ogmﬁth&chgamﬁ :tsycighl lized to gi viocg(r)rp?gndlzi)o
561 (br o Srrowdtd égq‘?%&“%"%w&% ﬁﬁhﬂ)m‘?"é‘ﬁ‘("a‘i‘hy 1]13“3‘27 42 (d, 2H),
57332 Eél : h)iib&(y-Zg(ngdr?Sy 2(itﬂqu1ﬁaéiagxuo§yn&hﬁmmﬂ8¢fﬁ?mﬁa5@u(ldnekéglls{)cd ]§0r12 (s, 1H),
C3EH28CI nggé'b EyphenyY: %B@)ﬁ% BPYHz, Dlﬁgéﬁé%éoﬁfsﬁm[ 5?/5&‘{]% conpounds
71-72 155208, somngﬁwm<§I1@i)lﬁe(5101§rbaéscﬂ@8fm 8Sfd, Wﬁ Ie 70, except

repl aci ng_t he - chl or oph engl boronie acid fhe appropriate substituted

bor ontx %24@1:1@5%@3@ l%ﬁbéﬂhaémﬁﬂ!»zﬂ? %r@dﬁ@ﬁéﬁdé@ Compound 71:
_For mul a €, W67 22 B Zfolgs sz2indol yl - " H NMR (300MHz, DVBO

Compound 68:; Formula (X) where R is 4-hydroxymethylphenyl: ‘HNMR
(300MHz, DMSO-d6) & 10.47 (s, 1H), 10.39 (s, 1H), 8.60 (br s, 2H), 8.18 (s, 1H), 8.07
(d, 1H), 7.46 (d, 2H), 7.30 (d, 2H), 7.20 (m, 2H), -7.00 (m, 8H), 6.51.(dd, 1H), 6.11 (s,
20 1H), 5.23 (d, 1H), 4.44 (s, 2H), 3.10 (m, 4H), 2.80 (m, 2H); m/z: [M+H"] calcd for
CH3i N30, 522.24; found 522.4.
Compound 69: Formula (X) where R'! is 4-methoxyphenyl: ‘H NMR (300MHz,
DMSO-d6) 6 10.47 (s, 1H), 10.39 (s, 1H) 8.60 (br s, 2H), 8.16 (s, 1H), 8.07 (d, 1H), 7.44
'('d, 2H), 6.85-7.20 (m, 12H), 6.51 (dd, 1H), 6.12 (d, 1H), 5.23 (d, 1H}, 3.70 (s, 3H), 3.10
25 . (m, 4H), 2.80 {m, 2H) ; m/z: [M+H'] calcd for C3,H3, N304 522.24; found 522.4.

Example 70: Synthesis of compound 70
Compound 70: Formula (X) where R"' is 4-chlorophenyl
Compound W (84.0 mg, 0.143 mmol), 4-chlorophenyl boronic acid (27.2 mg,
30 0.172 mmol) and [1,1’-bis(diphenylphosphinoferrocene)dichloropalladivm (1), complex
~ with dichleromethane (PdCl(dppf)-DCM) (5.9 mg, 0.007 mmol) were combined in a
- small pressure tube and purged with N,. 1,2-Dimethoxyethane (2.0 mL) and 20N
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d6) 611.07 (s, 1H), 10.47 (s, 1H?, 10.40 (s, 1H), 8.60 (br s, 211), 8.15
(s, 1H), 8.11 (d, 20 1H), 7,65 (s, 1H), 7.15-7.40 (m 58 MarchQ@®08. 15 (m
5H), 6.89 (d, 21-1), 6.51(dd, 1H), 6.39 (s, 1H), 6.11 (s, 1H), 5.24 (d,
IH), 3.10WeR$04a14, 2.80 (m 2H); nVz: [MrH+] cal cd fd?CTIILSBZMBUMOB 531. 24;
found 531.4. Conpound 72: Formula (X) where R ' is 4-pyridyl: 'H NWR

300%3%@960&@( Mégrﬂn%z)\ﬁéfgada& @&e@lﬂ)ewlai‘ﬂealcﬁ aﬁ@thérbﬁladéﬂ 4H), 8.32 (s,
IM 8.07 (d, 111), él , (.31 111) 7.05 (m

6H), 6. 9eaealba1h9t90%3®24 liiﬂfoiut@nw@gncr&?ﬁm@%@wm d 3710 (m

411), 2.88w( ds;adddd] %eldiﬁhﬂwﬁ@ﬁl&%dfaﬁdc&%&ﬂaé 9318%c found 493, 5.
Exanpl e 73 Synt esi s of conpound 73 30 Conpoun ormula (X) where R’

i s hydr ogsidie therenys addadtDMF (e A d0% pallagge %C@ﬁ&?é‘&mamnwm (300MVHz,

DVEO- d6 . b 8.07 (dd, 2
6. 85 ) F&lpwé%ﬁgqéd unjdéljr)n aﬁTQ)s%)@re(o?hydMé): f0§4?§uf§ At6t§13 ilmgz? 15, 5(22 (d HI)II

22 Mar chW@@@@EW@HGSV banzl Ubﬁﬁw@ﬂmmhem“mswascﬁi@w ROV 80 (m 211);

'_g}ZNEg’“ @Q%Gﬂleffﬂfa&véép%ﬁﬁ&b%&e@pmﬁm 41Ridns FHAARL Burd4d:  Synt hesi s

' cyanolohepryduymmdn)lmvfiMHW&P@@WPFOIPR)MW%M%S@ (EBNMRdr oxy- 2( 1H) -

- cyanophap SRR G 4R R hoSBRPRILESY (s BB Bl B0 Con )
& i

di C§1I OPO%{%%@ H’BP%@@( @pﬁ‘?@t&ﬁ@%g&?}bm g[;ﬁ"(}gﬁ)ﬂmﬁgpgm nmol ) were

- conbi nedciH,:aINs0R516.19pfoasdin6. t ube and pur ged W|th N2 1, 2- Di met hoxyet hane
(2.0 m.) and 2.0 N cesium carbonate (200 uL, 0.4 mvol) were added, the

tube was seal ed, and then placed in an oil bath at 90C for 5 hours. The
sol uti on was ExB@ples PBYRASinthesio oMdoimpemetsaiyee and DCM 15 (10 m_) was added.

The s Ol ution [}’Svglg pldOCIGCEII’GS (syl?ﬂzar to tlzat glescrnbeg mrgxn ut FG%O JXQG%QIB.{)IlaClIt eti’l

4-chlorophenylboronic acid with the appropriate substitnted boronic acid, TFA salis of
: ;':ompounds 71-72 were prepared.
Compound 71: Formula (X) where R" is 5-indolyl: 'H NMR (300MHz, DMSO-
d6) & 11.07 (s, 1H), 1047 (s, IHQ, 10.40 (s, 1H), 8.60 (br s, 2H), 8.15 (s, 1H), 8.11 (d,
20  1H), 7.65 (s, 1H), 7.15-7.40 (m, 5H},7.00-7.15 (m, 5H), 6.89 (d, 2H), 6.51 (dd, 1H), 6.39
(s, 1H), 6.11 (s, 1H), 5.24 (d, 1H), 3.10 (m, 4H), 2.80 (m, ZH); m/z: [M~+H'] caled for
- Ca3H3pN405 531.24; found 531.4.
' Compound 72: Formula (X) where R'! is 4-pyridyl: "H NMR (300MHz, DMSO-
: 'd6) 81048 (s, 1H) 10.38 (s, 1H), 8.60 (br m, 4H), 8.32 (s, 1H), 8.07 (d, 1H), 7.69 (d,
25 2H),7.31 (m, 2H), 7.16 {d, 1H) 7.05 (m, 6H), 6.90 (d, 1H), 6.52 (dd, 1H), 6.11 (s, 1H),
5.24 (d, 1H), 3.10-(m, 4H), 2.80 (m, 2H); m/z: [M+H*] calcd for CsoH2eN40; 493.23; -
found 493.5. ' ‘

Example 73: Synthesis of compound 73
30 Compound 73: Formula (X) where R'is hydrogen: A TFA salt of compound 73
~ was prepared: 'H NMR (300MHz, DMSO-d6) & 10.48 (s, 1H), 10.39 (s, 1H), 8.59 (brs,
2H), 8.07 (dd, 2H), 6.85-7.17 (m, 10H), 6.72 (t, 1H), 6.52 (dd, 1H), 6.11 (d, 1H), 5.22 (d,
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concentrated and dried under vacuum The residue was dissolved in DCM (2nl)
and cooled to OC, then boron trichloride (1. ON in DCM 24 Mardh 2absOnmol )
was added. After 10 minutes the reaction was quenched w th net hanol
(1On), awdopenwentrated under reduced pressure. Thecrasesas7was purified
- by reverse phase HPLC. Fractions 20 containing pure product were conbined

and |lyo E VR (300MHz,

DVBO d6)! ’éﬂg’sh?) %ﬁ?’) Qg/{}ﬁ&&d%%é% y BﬁuﬁzﬂwzH) 8.34 (in, 1H),
8.09 (d41631), 7.97 (s, 111) 7.85 (dt, 1H), 7. 74 (dt, 1H), 7.58 (t, 1H),
7.20-7.30 (m 2H), 6.95-7.10 (m 7H), 6.90 (d, IM 6.50 (d, IH, 6.12 (s,
1H), 5.25 (d, 114), 3.10 (m 4H), 2.80 (m 2H); mz: [MH] calcd for
C32H2N403 51 Ex@gple TdsuSichtisiz ofN-(244- Bx@npl es 75-93: Sﬁnt hesi s of conpounds
75-935Usi ng pyamopiduyRshenylnniinephenylietit}- (&k@@wm%(& PrawpPdHy4, . except
repl aci ng t heuinglimopsfiadpietamindGdbni ¢ acid with the appropriate substituted

boronic acid t NRQLR S 37, LR € prepared 30 Conpound 75:
Formul a (X) %J;E@) 74 ﬁ?@htar(gﬁs 2- phenﬁr}\ﬁy% inlz: I—?] calcd for

| C33H31N303 5£Em25;ndﬁﬁ(ﬁmmslt.55aaaﬁ@bﬁﬁd urgel0- 7@ mol), 34:yan09hen
- {2-[4- ( g( ?enyl]ethyl) (R) - 2- hydr oxy-
2- (8- hy Kp%{dll( b?ngihtﬁ% i non- @E@f) ethylarnine (Formula (X) where R' is
3- py ﬂDdWlé(dlpﬂﬁhﬁpMpumfmC@@Wh%@I@ BrddurpIB.4omoiEr WD Q)CB‘@@BIFthﬁW NVR (300MHz,
DVSO- d6) 3 8.58 (d, 111) ,
8.25 (s, ﬁ?&@@? ?(EB{) &%PT%%%‘*‘%ETg ({?% ‘"f%f"}er%&“gz“fgg' 111) 7.27 (m 211),
7. 05 ( m presidry pube Endg,;(i)rgedl w1tliH); 1 E—mﬁﬁt(miyetﬂ@ﬂz 0 QLP@ld(ZdJ Ng_ep_pyl 3.10 (m 4H)
2.83 (m 1 cal H n d 493.5.
Corrpoundcagj? Qtﬁgﬁ) ]i‘a ('%m Rer aﬁ%d L&Q&mﬁgc%ﬁ{g&ﬁ enyl": a%étu a{?I\/%'il( 300MHz,
DVSO- d6) bamldd 9@1“53 f()lbﬁ' hamrs. Th s,;ohiltﬁ:n%s {heny cobled Jo ro@m G2npefarre and DM ) | 8. 27 ( S,
1H), 8.0 2H) 7.18 (m
iy 1%_ 9@) Erg) v déd6 ’I%J.Esé}lg onﬂai%uédéNﬁBZ) f&%ﬁ.ﬁt& @Zﬁﬂe(rédn L
- 411), 2. Ghedpinte®dnll)driedntrgler abvbuid | The edsidae WodisS A8 NIYB(2mb.) @ldGO f ound 517. 4.
cooled to 0 °C, then boron trichioride (1.0N in DCM, 1.0mL, 1.0mmol) was added. After
" 10 minutes the reaction was quenched with methanol (10mL), and concenirated under
reduced pressure. The residue was purified by reverse phase HPLC. Fractions
20  containing pure product were combined and lyophilized to give compound 74 as a TFA
salt. "H NMR (300MHz, DMSO-d6) & 10.45 (s, 1H), 10.40 (s, 1H), 8.70 (br 2, 2H), 8.34
(m, 1H), 8.09 (d, 1H), 7.97 (s, 1H), 7.85 (di, 1H), 7.74 (dt, 1H), 7.58 (t, 1H), 7.20-7.30
(m, 2H), 6.95-7.10 (m, 7TH), 6.90 (4, 1H), 6.50 (d, 1H), 6.12 (s, 1H), 5.25 (d, 1H), 3.10
(m, 4H), 2.80 (m, 2H); m/z: [IM+H'] caled for C3HagN4O3 517.23; found 517.4.

Examples 75-93: Synthesis of compounds 75-93
Using procedures similar to that described in Example 74, except replacing the
3-cyanophenyl boronic acid with the appropriate substituted borpnic acid, TFA salts of
compounds 75-93 were prepared.
30 Compound 75: Formula (X) where R is trans-2-phenylvinyk: m/z: [M+H'] caled
 for Cs3HyNs0; 518.25; found 518.3.
Compound 76: N-{2-[4-(3-(3-pyridyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-
E 2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (Formula (X) where R is 3-pyridyl):
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10 Cbrrpound 78: Fornmula (X) where R 1 is 3,5-dinethylisoxazole-4-yl: rrr/z:
- [MtH+] cal cd for C30H30N404 511.24; found 511.5. Conpoungb ¥@rchP@ogul a (X)
where R' is 2-furanyl: 'H NVR (300MHz, DVSO d6) 811.15 (s, 111), 10.47 (s,

111), 10.wWdefmziedll), 8.64 (br s, 1H), 8.10 (t, 211) pcfaR@ski 911), 6.77
(s, 111), 6.74 (s, 1H), 6.52 (d, 111), 6.30 (s, 111), 6.12 (s, 111), 6.02

or oot PoRRat o SDoln, gl . el enalat” s B where m s
-gh%gp?gﬂﬁ)%ﬁg'(s 11{518"1&('&1(1319%2((1 1}@%@@)1@7120(&72}0570&&:1,)7}{) 10. §83§S(d111)’

111) @(@mﬁw@ﬁr@éw%gw@ém g3 *1’{‘5 mig: @%*q’('&cajl‘f ), 6.10 (d,

111), gﬁél(,m kbﬁ% Fodifd 4085, 4H), 2.85 (m 211). mz [MH] cafcd for
C29H27N303§ 9. found 498. 5. Gprpound 81: Forrrula X). where Rl' is

3- ni t¥ ophenyCompeung 77: [Fompia Coavhers B o 4-craepsnyy FENEY( ound 537. 3.
Conpoun mmh@ r| +W cal cd for
25 CSZH%%E@%W‘T’OW& %gf)saml §624(bf)8 %M mlfmﬁ)rhﬂﬂ? ﬁMvvhere R' is

2- pyr r ol 84 (d,83) 724 d A cE e 28), i 1B §m, 'tH) 6%{&111'135%&6%3&6 h2 Exanple 74,

t
((a;(g(ra!to- b&?ﬁx@a&géﬁgﬁ)p r?/%ﬁg?%e@%r&gﬁl C 'zg@l—"gﬁcg]c%%%ﬁwo? compound 83 was
prepare(ilﬁa)}emmiﬂdm on of the Boc group occurred under reaction

conditi on ' d 10. 46

11y 10737 (Gompany 78 Fory g el S5 Byl B U LS o5 (i
911) , Gh[i/g%g}scalcﬁlfbrcgﬁlgmaogsu 14—&q§n£5551]5(d 1H), 6.23 (s, IH) 562(2)8((3 1|%|)13
22 Ma
312 (m 4H) ’%‘2" quh?] o oy Hiisn 27 23 found
481. 3. Qsasﬁrmqrze (s%}l),lf@nml m)(i()m(@.am ﬂ%z;(bfs m{pamm@nhmgfdm, mz: [ MrH+]

calcd for C32H29N305 536. 22; found 536. ound 85:. Formula (X) where
R s 450 GABDGRTA G52 (L THUSE0 B0 C OBE s 18G5 (o, |1 M

10. 3@5 ( S(d,llll-i), 3.?0 éﬁ 4@ b.g3 »(m,lﬂﬁ)z ﬁ/z%l@ﬂf—ls], calkifor C%HQ}I;J304 482.21; found
4814, o
cOmpéund 80: Formula (X) where R'! is thiophene-2-yi: "H NMR (300MHz,
DMSO-d6) § 10.47 (s, TH), 10.38 (s, 1H), 8.62 (br s, 2H), 8.22 (s, 1H), 8.07 (d, 1H), 7.44
(d, 11D, 7.33 (d, 1H), 7.35 (m, 2H), 7.06 (m, 7H), 6.90 (d, 2H), 6.50 (d, 1H), 6.10 (d, 1H),
20 5.23 (m, 1H), 3.10 (m, 4H), 2.85 (m, 2H). m/z [M+H"] calcd for CaoHN305S 498.19;
found 493.5.
Compound 81: Formula (X) where R'! is 3-nitrophenyl: m/z: [M+H'] caled for
C31HagNy05 537.22; found 537.3.
Compound 82: Formula (X) where R is 4-formylphenyl: m/z: [M+H"] caled for
25 Cy2HaoN304 520.23; found 520.5.
| Compound 83: Formula (X) where R'! is 2-pyrrolyl: Using a procedure similar to

that described in Example 74, except replacing the 3-cyanophenylboronic acid with 1-
(tert-butoxycarbonyl)pyrrole-2-boronic acid, a TFA salt of compound 83 was prepared.
Deprotection of the Boc group occurred under reaction conditions. "H NMR (300MHz,

30 DMSO-d6) §11.13 (s, 1H), 10.46 (s, 1H), 10.37 (s, 1H), 8.58 (br s, 2H), 8.08 (s, 1H), -
8.05 (s, 1H), 7.05 (m, OH), 6.75 (s, 1H), 6.73 (s, 1H), 6.51 (d, 1H), 6.23 (s, 1H), 6.08 (s, .
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(d, 1M, 7.90 (d, 21), 7.77 (d. 2H). 7.26 (m 2H, 7.04 (m 7H. 6.88 (d,

IH), 6.50 (d, 11D, 6.11 (s, IH), 5.22 (d, 1H), 3.16 (s,28March0ds (m
411), 2.80 (m 2H) . nmlz: [MH+] calcd for C32H31N305S 570.21; found
570. 3. 1Gvé&mmpasnd 86: - Fornmula (X) where R 1 is 4-hydiexgphenyl: Using a
procedure simlar to that described in Exanple 74, except replacing the

3- henyl ' ' i 45 hepy) i id, a TFA salt
of “LompouruleoRe 2. 3226 S ok e 2B G R B el 0 BT
10. 40 (s CoobiNOpAR 231 ound #§3.3.8. 71 (br s, 211), 8.12 (m 2H), 7.32 (d, 2H),

506 tm ar) couebmnd it Fbia () pRGIR iR carfbriihehl: B SRed O 2T 12

508.3. CoeblAtiOgY36.2%; found 536.3.

(Ry- 2 hyar oy RO S BEIN BRECK, AERBRAER Y A (For i a (9

where R FOOI\%IZADMSM Dreyayd, 1) eags (s IPPN.SS (bf Y HY,18.208, ¢H), Bos E32I—l3ﬁN40|3
521. 26; 88: F R' is 4-ethox enyl :
oz RS 230k P TR0 B AR o arn s T SR G950, 650 @dBbountt 8.
Formul a 6X) (i), £2Rd, LH), 3.16 (5, SB)eNe a4y, 2.90 @&, 2V A galededar

- C29H27N30Q3 9 .faund 498 3  Conpound 90: Formula (X) where R' is
2-i ndol y?‘%’%ﬂﬁ%‘g&&{%\%@&?’ g"&f’@é”‘%r C33H30N403 531.24; found 531.3. 25

Conpound 91: 86( Borfoata@ R HRRORE RY4- m thyi}-(R)-2-
Compan 51 Stz bt susonSau Lgbmpuiar gl ) (7.2
R1is Smippk bq’féﬁ‘i%’r“"}‘.“EXF%DRIW’%%NFE‘?CHBM'ED@}IOISWH)@?OWC(%@ 1H), 10.38

., 1H), ic Bid2 - 7 1411)
651" () iy crgbbyptenyibinbhic £iSHTE s B bombyRind o phighed. "SRRI 10k
[ MtH cal3® DMSQdoB 811031935585 1039 (5 GlnR4B3611D, 8.300Co B8 92: For mul a

Found 5280 D717 G FRR0BAL s 2 oY BT B A a3 5 B cuna 03
For mudSa -9 (mv4ED.&-8Q (n, 2K). 3v/4:| [VEHD péndad\forCs i Hb NYIR SOBDH) Nbimd S0P8/80- d6) S 10. 42
(s, 111), 10 (%%pglﬁrd 8y !_%-1{2§4—%)-(4(2{Mino%neth%ﬂp%gﬂyl)gﬁe%)(a)ag'rxslﬁop?ie]il%héthﬁ }-15 (d, 1H), 7.2
(R)-2-hydroxy-2-(8-hydroxy-2( 1H)—quinolinbn—s~y1)ethylaminc (Formula (X) where R"
is 4-(aminomethyl)phenyl): m/z: [M+H'] caled for CipH3,N4O5 521.26; found 521.3.
Compound 88: Formula (X) where R! is 4-ethoxyphenyl: m/z: [M+H'] caled for
20 CasHzN304 536.26; found 536.3.
' Compound 89: Formula (X) where R*! is thiophene-3-yl: m/z: [M+IT'] caled for
CasHyrN;058 498.19; found 498.3.
Compound 90: Formula (X) where R'! is 2-indolyl: m/z: [M+H'] calcd for
Cy3HyoN,Os 531.24; found 531.3. |
25 Compound 91: N—{2—[4-(3-(3—chlorophcnyl)phenyl)anﬁnophenyl]ethyl}-(R)—Z-
hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (Formula (X) where R" is -
- 3-chlorophenyl): 'H NMR (300MHz, DMSO-d6) § 10.45 (s, 1H), 10.38 (s, 1), 8.58
(br s, ZH), 8.20 (s, 1H), 8.06 (d, 1H), 7.21 (m, 14H), 6.51 (d, 1H), 6.10 (s, 1H), 5.23 (4,
1H), 3.10 (m, 4H), 2.80 (m, 2H). [M+H] calcd for C3;H25CIN303 526.03; found 526.3.
30 Compound 92: Formula (X) where R'! is 3-methoxyphenyl: m/4: [M+H] caled
for C3H3 N304 522.24; found 522.0.
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(m 1413), 6.51 (d, 113), 6.11 (s, 1H, 5.23 (d, 1H), 3.10 (m 413), 2.81
(m 213). mMz: (MH4] caled for C31H2&FFN303 509. 58; f ozmMakchR(®6 5

Synt hesi s of Conmpounds of Fornula (111) - Conpounds 94-101 OH H N, ,Ow
R1L 0 10 E}(@m:&ﬁﬁﬂll-: Synt hesi s of |\|—{2-(4-(3-(3- pyrl dWC)l'f[]éﬂ2/36237

nmet hoxyphenyl ) am nophenyl ] et hyl | - (R) - 2- hydr oxy- 2- ( S- hydr oxy- 2( 1H) -

qui nol i non-5-yl )eth 1 n 4 0 94° For. ere R' is
3-pyri dyl ap&@éﬁWﬂé%&ghﬁﬁa§8W@8%§ggﬁ§gﬁVF?W?W€lﬁgh&B&%%%%ﬁgnylacetonitriIe
(4. 80 g, pMSo-asyevIoM24E I HYli 1839 ks/ €M), BIB0 (10 B)y8lz006, U9 8. (528, 1Hy1)2 under
nitrogen, and 1.0 M borane in tetrah%grofuran gL, 29.6 mol ) was

29. 6

added vi(e HFDi qy(d, HRe6.dbéetiDop2dkds 1k 31@ GnMDy %l @y 282 hour, then

cool ed iy, Q%ﬁl 80raha s1es quenched by the addition of
nethanoﬁﬂ?ﬁgﬁmgﬁ%# éﬁﬂﬁgﬁﬁgggﬁ evg?%?ion ceased, the solvents were
renmov@d under reduced pressure. The residue was 20 di ssolved in
‘tetrahydrofu : ] L )i, 24 mmol ) was added,
fol Lowed by g?ﬁ%%gﬁigkﬁﬁ?@g¥ﬁgFE§%¥%c o?%@g&gggggégp4-iodophenethylanine
was collected on a Buchner $®npel, washed with ether (2x50 nmL) and dried
~under reduced pressure. B f , the solid was
partitioned between. di rorne?ﬁgﬁgfffgo L),,and I N NaCH (100 rnL). The
aqueous | ayer was extHct dwth 25 dlchﬁoronet ane (2x100 m.). The

conbi ned organic |ayers dried (Na2SO4) and concentrated to give
4-1i odophenet hyl am ne (4.528g) as a colorless oil. 115 22 March 2006 WO

03/ 042164 b. Synthesis of conpound QQ ores

10 - Example 94: Synthesis of N-{2-[4-(3-(3-pyridyl)-4-
methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yDethylamine (94)

Compound 94: Formnla (XI) where R'! is 3-pyridyl
a. Synthesis of 4-iodophenethylamine
15 ' 4-Todophenylacetonitrile (4.80 g, 19.7 mmol) was dissolved in tetrahj(drofuran (25
mL) under nitrogen, and 1.0 M borane in tetrahydroforan (29.6 mL, 29.6 mmol) was
added via syringe. The reaction was heated at reflux for I hour, then cooled in ice and the
| excess borane was quenched by the addition of methanol (100 mL). When hydrogen
evolution ceased, the solvents were removed under reduced pressure. The residue was
20 dissolved in tetrahydrofuran (25 mL) and 4N HCI in dioxane (6.0 mL, 24 mmol) was
added, followed by ether (75 mL). The hydrochloride salt of 4-iodophenethylamine was
collected on a Buchner funnel, washed with ether (2x50 mL,) and dried under reduced
' pressure. To generate the free base, the solid was partitioned between dichloromethane
(200.mY.) and 1N NaOH (100 mL). The aqueous layer was cxtracted with |
25 dichloromethane (25100 mL). The combined organic layers were dried (Na;SOy4) and

~ concentrated to give 4-iodophenethylamine (4.52 g} as a colorless oil.
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PCT/ US02/ 36237 To a solution of 4-iodophenethylamne (4.5 g, 22 mmol) in
met hyl sul foxide (13 nL) under nitrogen was added conpa2mhklatdd 2006o0m
Exanpl e 61B part f) (7.3 g, 5 15 nmol ), sodium bi carbonate (3.7 g, 44 nmol)
and sodi woeaditde (3.3 g, 22 mol ). The ni xture was poeategdsay 140C in. an
oil bath for 25 mnutes. After cooling to room tenperature, water (100 ml)
was added %q! g mxture was extracted wwth ethyl acetate
(2x150 ﬁtjs Iestag%({ {rllllke(%ngxtracts were washed with IN HC (2x50 nL), water
(50 nm.) 10% sodi th| osulfate (50 nm), saturat ed sodi um bi carbonate (50
mL) 10 and brin u‘%]go nm). The solution was driy “(Na2804) and concentr at ed.

The crude G0t Watd d in twg | ot mat ogr aphy on
silica geg ) eluting 0-5% met b in dich et hane contai ni ng
0.5% triethy] mne Compound QQ'(Glg) waglidol ated as a-dark yellow oil.
15 c¢. Synthesi 4am no- 2- br onobani sol e To m xt e of 2

brono- 4- ni t roafi soT{e (5.0 g, 21.5 mmol, Lanca&ster), ethanol (25 nlL) and
water (25 nmL), was added powdered iron (4.8 g, 86 mml) and 12 N HO (0.5

nL). The sol 4k Yhiea ot PeAbRRnahylasihs @6 d 22 mal)ia Meth@SulfdxieNaOH (10 nl) was
added and the reaction m xture was faltered t hrough a_pad of celite while
Exasmpiscs by Offd &

still hdéi3 mhhepdomniteagenwas addedrompeynddi et hanol was

- removed j8ngledh amﬁémwnaémg 44%ﬁhﬂol§£lﬂs6cﬁ§ah%dﬁle%3 b ARtRE0Iy t h
di chlor onet hane (2x100 nl). e or ganl c extracts were dried (Na2SO4) and

" concent The guxturgves haajed at ath g 25 painiipspdten caeling i FPBNat ogr aphy on

silica qglpeafme Q;Date‘?tﬂebhﬁwﬁsadae@mhh&e@mgnﬁﬂﬁeﬂa@ewﬁwmm no- 2-
br onoani solfe as a lrght tan solid, 25 116 22 March 2006 WD 03/ 042164 d.

Synt hes |6§1Yb#067@@r€%?6é‘i’|GILRFifhe@BB‘HF@IXF@J%‘ZWSM@?d with LY 41 €379 8ihi ng conmpound

Q (0.9 o]naﬂé) 09 Bhiihm tHio @R PSR, HIRAN SBf bicartofatd@0eL) 1. 78 rnrml)
tris(di g’gartlgy ﬁleacet one) d| pal ?adl i 0; 0. 068 1, Oe;’g m"rt))l ),
10 and brine (50 mL). The solution was dried (Na;504) an concentrated The crude

product was purified in two lots by flash chromatography on silica gel (75 g} elutmg with
0-5% methanol in dichloromethane containing 0.5% triethylamine. Compound QQ
(6.1 g) was isolated as a dark yellow oil.

'15 c¢. Synthesis of 4-amino-2-bromoanisole
To a mixture of 2-bromo-4-nitroanisole (5.0 g, 21.5 mmol, Lancaster); ethanol

(25 mL) and water (25 mL), was added powdered iron (4.8 g, 86 mmeol) and 12 N HCl
(0.5 mL). The solution was heated at reflux for 20 minutes. 1IN NaOH (10 mL} was
added and the reaction mixture was filtered through a pad of celite while stili hot, and

20 then rinsed with ethanol (2x50 mL). The ethanol was removed under reduced pressure
and the residue extracted with dichloromethane (2x100 mL). The organic exiracts were
‘dried (N2;S0,} and concentrated. The crude product was purified by flash
chromatography on silica gel (75 g) eluting with dichloromethane, to give 4-amino-2-
bromeoanisole as a light tan solid.

25

116




BI NAP (0.092 g, 0,148 mmol ), and sodiumtert butoxide (0.569 g, 5.92 nmmol)
was flushed with nitrogen, and then anhydrous o-xyl ene #3Mardh)2008s added.
The m xture was heated at 115C in an oil bath for two hours. At this dine,
t he reactwmessa@mss cool ed to roomtenperature and the malvsersaswas renoved
under reduced pressure. The browni sh 10 resi due was redissolved in
di chl or e and f ed through a bed of celite. The filtrate was
concent (r%!gt% Bgetglgog?omrpo‘slgéélgfr}der reduced pressure, dissolved in THE (20 nl)
and purged with nitrogen. Tetrabutylammoniumfluoride (1A Nin THF, 4.5 ni,
4.5 mol) was gdded and the solution wgg stirred for 18 hours at room
t enperature. . JThE olvent was renoved dell. reduyced pressyre, and the
resi due par{ oned bef wgden wat er 15f af .
with sat umd s0di um BYcar-berate sandybn i~ Oversr sodi um sul fate and
concentr at ed™ypder reduced pressure. Whe crude product was purified by
- flash chromat agraphy on silica gel (1-$0% MeOH rm DCM) to give conpound
'RR 20 e. Synthesis of conpound 94 Into a nitrogen purged test tube with a
screw cap was placed, conpound RR | .

[1,1'-bis(di ﬁrf@ﬁwoaﬁmwsymﬂm ﬁﬁ%ﬁgnﬂ“%ﬁ{n&ﬁo 'Q?‘Pé’&i"ﬁ‘?{f‘ia?‘j‘°“'25 |

dmh'@“{b’@i@&”ﬂxﬁxﬁﬂf" ek miea@uﬂe)&pﬂmaiud:m)b@magoomuﬁmoﬂs rng, 0.14
nrn Di net hoxyet ha é i%) was addeg %oll&geﬂp@%y 2.0 N cesium
car bonatPéNéB(%W%E 1485 mmob pindsodim HSORIRIC (A 5 ¥#802/ 36237 0. 40
Mol ) . THehddiwithitR g and e ﬁﬂy&&us%@lsﬁ@(’mﬁﬂb% sdded e sotutt wan was t hen

cooled to roomterrperature and DCMQ was added. ?(l{& sol ution was
dried (MNgotgbl1fGin ameil hathhfer b hoprse p ?‘fsl%@ﬁma‘ét&‘k?@ﬁf 4% and dried under

vacuum rI&ﬁte’iﬂfw@faQHﬁanm sle@ﬁQJay%olvéa l:lﬁ@/'n(d%c estifél mmluﬁﬁblsho 0 C, and then
boron trichloride (1. in ACM P%) dded. After 10
m nutlis %ﬂ@emﬁmswﬁvﬂﬂbﬁﬁfﬂgﬁ@ﬁ‘éﬁ‘eﬁ@ﬁltcf"rﬁ’é’th?ﬁﬁ’(ﬂ bed @nd concentr at ed

under r eglyGedad R SARAE to TRReds Rfdd] WA Preffd, HibREelih Tﬂileéaﬂrnﬂﬁ phase HPLC.
Fractions contai ning pure product were conbi ned and I¥?£Jh| ized to give a
TFA sal tangdpurggd with nitrogen. Tetrabutylammonium fluoride (1.0 N in THF, 4

(2-[4- (3nkd M Adqad éudﬁiemsﬁlhwm&aﬁyd thR1H RARRERY ] ehpydnre. (k- 2-

“hydr oxy- 2- (8- hydroxy-2( 1H) - qui nol i non-5-yl)ethylamne (94). i H NVR (300MHz,
solvent was removed under reduced pressure, and the residue parutzoued between ‘water

15 and DCM. The organic layer was washed with saturated sodium bicarbonate and brine,
dried over sodium sulfate and concentrated under reduced pressure. The crude product
was purified by flash chromatography on silica gel (1-10% MeOH in DCM) to give
compound RR.

20 e. Synthesis of compound 94

aH oH
'!;Il OMe ’Id Oha .
O A — L
. N Br Bno N
" e n ] o4 P
RR
. o 0

Into a nitrogen purged test tube with a screw cap was placed compound RR
{73 mg, 0.12 mmol), [1,1%bis(diphenylphosphino)-ferrocene]dichloropalladium(il)
25 dichloromethane complex (10 mg) and 3-pyridylboronic acid (18 mg, 0.14 mmol).
Dimethoxyethane (2.5 mL) was added, followed by 2.0 N cesium carbonate (0.20 mL,
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10 DVSO-d6) 810.; mz: [MHL cal cd for C31H30N404 523.24; found 523.3. A
sanple of the TFA salt (25 ng) was di ssolved in acetonit#?Mardh®d®senl) and
water (0.5 mL), followed by IN HO (0.10 ni, 0.10 mmol). The sol uti on-was
| yophyl i Z@glogdieaz1s powder which was redi ssol ved i n acetcomsdrssise (0.5 nl) and
water (0.5 nL). IN HO was then added (0.101, 0. | Omvol). Lyophylization

' | | ori d Icb wder.. 111
ANR ( 30010 F90D Dy e kg e A RACRS byl uks MRG0 NS (.
111), 8io#Borh Bmpéikiire s8d DEM (3P mi) viappdde® Bre splytion W?ﬁ)‘!ﬂe‘é@%ﬂ@“ 1H), 8.01
dd, 1H), 6. 90-7. AT Ll 9 - 3.70 (s, 3H), 3.02
el et Mt 1
523. 6. gigsobxanmbeMB mLpymideelsd ) 20| ?) - 4-
gt uuAr A -
qui nol i G J%)I%‘iq)n ?Saa{% | nz‘ﬂ%g mpound 95: Fornula (X)) where R' is
3- cyanopla@aidi (10lnt)pand comcentogsdungar rgiackd presture (e repidup Was RIEFEPYCap was pl aced
d RR (f 5 | 4. : RRd) . :
o st B oL g ey curiaig BE ot S oine Punt oA
di chl or gyatdare efispete-[¢-19(Fpyidghd-n@shosyrhembraingplesrisfiyd-&¢td (35 ng, 0. 20
). Dineth th ). . cesi b t
(0. 30 oG R g PR el inuine B CHFRRY ! Lot O e
:?Ihu?d OHMES.45)NS 10.500! RBIHHTD cAlaITo: CHAPNIMAS03.84;akdnd¥Bi t i oned 30 bet ween
y

acetate ‘and water. The organic, | ayer. was dri 2 concentr at ed

and dried uAdempleeidheBEA ﬁﬂlté%wgb‘?a’ﬂﬁﬁéﬁ{eéé‘i‘ 6%?5’“&}5‘15%@? fg‘?@?“@%&f n DCM (5 ni)
and coolg_gﬂ;c]f f@lov};?bgmﬁgdj@jud),g[,,QT,uot;ﬁlh@hlmeis_ﬁleti((nlwﬁ Ipdphyiiz&lOMa 2. OmL, 2-0
nmol ) V\és added. Arter 10 mnutes the rea tlonﬁwm@%wth met hanol
(20 nlL) powre whishows redissdvpdinerstonifrilg ( {7255 "037 4
PCT/ US02/ 36234 (6. $6IC 9 0SS Wi éphyiFor f6d Albi@rosamriiralt bf @thpbsndr ever se phase
HPLC. Fractions contail ning pure Blh(;duct V\BI‘MO me&ig %&{opm lized to
gi ve 15 BRAs smdff white rodpto iHAYMEB 300MHZNRIS 0 3650 0H2-4° 9IS 25? D.47 (s, 1H),
10. 38 (s,... 8 .57 (> acl i, 820 @0 1.0l dd) 1H)/. 82 (m 1H),
7.70 (m’ PEHP%T ¢ 58 ?’fé,)(dzaj‘): 87 B’?S?@ fgo(, s 7%80@8 |

6.90-7.15 (mn, 8H), 6.47 (4, 11),5.39 (d, 1H), 3.70 (s, 3H), 3.02 (m, 4H), 2.82 (m, 2H);

miz: [M+H] caled for C3H30N04 523.24; found 523.6.

20 Example 95: Synthesis of N-{2-[4-(3-(3-cyanophenyl)-4~
methoxyphenyl)aminophenyl}ethyl}-(R)—Z—hydroxy-z-{s-hydroxy-Z(lH)-
quinelinon-5-yDethylamine (95)

Compound 95: Formula (X1) where R'' is 3-cyanophenyl.
. Into a nitrogen purged test tube with a screw cap was placed compound RR (from
25 Example 94, part d) (100 mg, 0.163 mmol), [1,1-bis(diphenylphosphino)-

. ferrocene]dichloropalladium(Il) dichloromethane complex (10 mg) and 3-
cyanophenylboronic acid (35 mg, 0.20 mmol). Dimethoxyethane (3 mL) was added, -
followed by 2.0 N cesium carbonate (0.30 mL, 0.60 mmol). The mixture was heated at
90°C for 4 hours. The squtibn was then cooled to room temperature and partitioned

30 between ethyl acetate and water. The organic layer was dried (N 2,S0,), concentrated and
" dried under reduced pressure. The residue was dissolved in DCM {5 mL) and cooled to 0
°C, and then boron trichloride (1.0 N in DCM, 2.0mL, 2.0 mmol) was added. After 10

minutes the reaction was guenched with methanol (20 mL), and _concentmted under
i .
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5 (m 4H), 6.85-6.92 (m 3H), 6.50 (dd, 111), 6.09 (d, 111), 5 22 (d, 1H),
3.65 (s, 3H), 3.10 (m 4H), 2.80 (m 2H): mz: [ MH+] c&Pdarehor006

" C33H311N404 547.24; found 547.5. Exanpl es 96-102: Synthesis of Conpounds

96- 102 Uswpg@siprosedures simlar to that described in meEebes290, except
replacing the 10 3-cyanophenyl boronic acid with the appropriate substituted

BacTY, ¢ Ol pSh: TRCRSAR L puflhediIAHE PR iPIC? MELS,PT OPAr ed. Compound

96: N-{ 2- 4- am nonet hyl
met hoxy pednehinjie) pir modsioewsre ;cen'm}dd}amz E)’Plﬂathrd:rgm’mﬁ( Bdtlof ctmppoynd? ( 1.

A (glr%I s, Mﬁ%ﬁ’“ﬁwﬁ%ﬁﬁ(ﬁ%mﬁ i‘?*’b%@é@g%% & i@ﬁh%‘){s IH), 10.40

| H) , (@81857.8%(m,9H) 2482, (m3 18, 740 (mAdH), 7.53 @ 2H,.07%k) 11), 605400 dd, 4H), 7.07

(s,
S o8 om o 3556502 Gberi B0 b B, 6w S8 W S D328 (o ok 2

8
' [M"|2‘|4] Ciauh, &), 280N CAB BANNDAH G odlef6r CHLEMNED S5Y.28; fdandmons)d 97

[4-(3-(4-pyridyl)-4-nethoxyphenyl)amn nophenyl]ethyl}-(R)- 20 2-hydroxy
2-- (8- hydroxy 2(1 H) -quinolinon-5-yl)ethylam ne (Fornula (XI) where R' is 4-
py! ldyl) HM])(BBQ@-M S dﬁtko:ﬁp&ﬁdélﬁs f 114), 10.42 (s, 1H), 8.65
(d, 111 H, 7.73 (d, 2H)

6. 95 7 10 (m St“éb”"%H)ﬁ‘m’ebei?%%w?%kﬁmﬁr@@mthel H, .3.69 (s,
3H), 18. mcjaﬁbphélkﬁborc&;c&@ld(\ﬁthtgﬂ propridte subbfirtitsd phebAbSrenit 951d GRARRRANAO4 523. 24,

M-
;

- found 523 . 25 Conﬁgund 98: Forrrula (XI') where R is 4-fornylphenyl: 'H

NVR ( 300192 mPO yWege BEERABS- (s, |M 10. 39 (s, 111) 9.95 (s, 1H), 8.57

(br s, 2H), 8: m(dél%lllﬂ){zél(ﬁ(%anﬁm e‘&;glpiaé‘%d) 4L- 85 (d 2H), 7.61 (d, 2H),

6. 95-7. 10 % 18) , 10 (s, 1H), 5.22 (d,

1H), 3.6%° %Wlmﬂylﬁm%n%ewﬁﬁthﬂm )-Phydpxyd (8 m;roxy-mm qisdieetScal cd  for

C33H31 o ! oy wh R
N3@R: thsyﬁgnr%‘tF rﬁawmx)?ﬁ@ G 30 gwsomgg@ NS J4W(4%ﬁ,z ere R is

4- et hyl sul 10.38 (s, 1H),

8. 55 18prDMS 5 18.43%s, 1), lqm(s m&swrs@m,,sm(gﬁétﬂxasmwﬂ) 6.74 (d, 2H),

22 Ve ciy S00B 4 0 G3Reuetl s 1 bl B s B @RS T A

3.98 (m, 2H), 3.62 (s, 3H), 3.05 (m, 2H), 2.95 (m, 2H), 2.75 (m, 2H); m/z: [M+H'] calcd
for C33H34N304 551 .27, found 551.5.
Compound 97 N-{2-[4-(3-(4-pyridyl)-4-methoxyphenyl)aminophenyllethyl }-(R)-
20  2-hydroxy-2-(8-hydroxy-2(1H)-quinotinon-5-ylethylamine (Formula (XI) where R! is 4-
pyridyl): "HNMR (300MHz, DMSO—dé} 3 10.46 (s, 1H), 10.42 (s, 1F), 8.65 (d, 2H),
8.62 (br s, 1H), 8.06 (4, 2H), 7.97 (brs, 1H), 7.73 (d, 2H) 6.95-7.10 (m, 7H), 6.90 (dd,
2H), 6.12 (br s, 1H), 5.23 (d, 1H), 3.69 (s, 3H), 3.10 (i, 4H) 2.80 (m, 2H); m/z: [M+H']
. caled for C3 HaoN4O4 523.24; found 523.6.
25 Compound 98: Formula (XI) where R'! is 4-formylphenyl: 'H NMR (300MHz,
DMSO-d6) & 10.46 (s, 1H), 10.39 (s, 1H), 9.95 (s, 1H), 8.57 (br s, 2H), 8.05 (4, 1H), 7.91
(br s, 1H), 7.85 (d, 2H), 7.61 (d, 2H), 6.95-7.10 (m, 7H), 6.89 (dd, 2H), 6.50 (dd, 1H),
6.10 (s, 1H), 5.22 (d, 1H), 3.65 (s, 3H), 3.05 (m, 4H), 2.75 (m, 2H) ; m/z: [M+H'] caled
for C33H3N305 550.24; found 550.6.
30 Compound 99: Formula (XT) where R*! is 4-methylsulfonyl: 'H NMR (300MHz,
DMSO0-d6) 8 10.46 (s, 1H), 10.38 (s, 1H), 8.55 (br s, 2H), 8.05 (d, 1H), 7.91 (s, 1H), 7.86
(d, 2H), 6.74 (d, ZH), 6.93-7.10 (m, 6H), 6.85-6.92 (m, 3H), 6.51 (dd, 1H), 6.09(d, 1H),
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522 (d, 111), 3.65 (s, 3H), 3.17 (s, 3H), 3.05 (m 4H), 2.75 (m 2H): niz:
[ MMH+Hl cal cd for C33H33N306S 600. 22; found 600.5. Conpo2Wadh@006
N-{2-[4-(3-(4-hydroxyphenyl)-4- met hoxyphenyl)am nophenyl]ethyl}-(R)

_ 2- hydr oxyw@ 3248y dr oxy- 2(1H) - qui nol i non 5 5 yi) et hyl gigrRReddemrul @ (XI)
‘where R' is 4-hydroxyphenyl): Using a procedure simlar to that described

i n Exampl e ex t laci r aci.d wwth 4-
benzyl gpéﬁﬁaﬁ@éoﬁfség 35[5%&738 3581%—(% ?ﬁy%?ggﬁﬁ%u% Mdprepar ed. 1H
NVR (3@@@;@3@@@5@@2 Souk@.6065(s, 1H), 10.38 (s, 1H), 9.34 (s, 1M 8.57
(br s, 2H), I 18 (d, 2H), 7.07 (d, 1H), 6.97 -
Ed, 2H) | 6 860169% ?‘Pﬂ Nggﬂy[“ (g(%g&( ‘%ﬂ)ziz—n) 6(51(d|;) 1H), 6. ((39 (sH)lM 5.23
(d, 1H) ,metd& pheﬁylﬁb'ﬁlgﬁmli)élﬂydmiyd-@ mymox%nm- ivoBrontVH] cal cd for
C32H31N305 5 8 b ., .Conpound 101 2-14- (3-(thi ophen-3-yl)-4-
et ho§<yﬁ1‘9§“1‘i¥lﬁ‘)’ﬁ'ﬁ g”ﬁgﬂlﬁéﬁw FheRy is 4-hydroxyphenyl): Usmg précedure sinilar to

R) - 2- en ehdhybvarnal ne (Formul a
(X1 e e ™ Py 15 ) | 810, 47 (5.

'1H) 10 @m&%ﬁyphm}bor%n@ﬂd( B ésalm)comso"e ‘{%Wﬁsmﬂw‘ gBNMR " 1H) | 6. 74 (dd,

. . 6. 80- 7. 00
(m 7H) it Ré&%da'i ?ﬂo:(epk@' 1}1’*)"9038? lﬁ) (9%4{&-@[) 8757% (ﬁ;) %bﬁ 5 3?07 (m

411), 2. @nmm SO 1H), r7n1(82(d qum @, &5)1 o adozmcmmgmamm@ @o:; found

228 30, ROU 103 6 B A bt it SURE SBAADS! i 4117878 (n, 20

met hoxy
-(R) -2- hWrMWe@&hy@;Hﬁ%%(SBH)M,qfwm%ﬁon 5- yl)ethylamne (Formula (XI)

where R is chI 053@{]?"1?9@(%%;’%@(@%“ DMSO- d6) S 10.46 (s, 1H),

10. 38 (s, (br s, 1H), 8.10 (s, 1H), 7.88 (br
.S, lll)metﬂoszﬁleﬁylﬁﬁlr(ophcnﬁlﬂl)yl} R)Shydrox i B-(& mdrmml)H) @®itbBncnel- 111), 6.09 (br

T cAEpSe et e s ot Mt St s B0, T3 M

et hoxyppaanyL)an noanenvL L eChyl (R 3 hydr e 2 (& g oy 2( 149

.qui nol yﬁ’é’ﬁ éWnF)?I %ﬁéd'(l%)”y{:j}s(?’ﬂ@*ﬂ%’é%ggﬁézso?ﬁ(%yﬂ}géﬁﬁ‘ése descri bed

i n Exanpigs, @dﬁsaﬂﬂ ﬁfﬁddﬂﬂmm@ciﬂxmov @4\y, en7 oh, ZEpanpl pAGEB, except -

repl aci ng. t he 4-net hox phen iline hydrochloride with
3-(3- cyaﬁ?&ﬂﬁ‘é@q}%hhgf%éﬁ&? %IS%ESI n Exanpl e 61C, part d, conpound 95 was

prepar ed. Compound 102: N-{2-[4~(3-(3-chlorophenyl)-4-

' 20 methoxyphenyl)amjnophenyl]ethyl}—(R)—?.—hydroxy~2—(8—hydroxy—Z(1H)-quinolinon~5—
yDethylamine (Formula (XI) where R' is 3-chlorophenyl): 'H NMR (300MHz, DMSO-
d6) & 10.46 (s, 1H), 10.38 (s, 1H), 8.76 (br s, 1H), 8.62 (br s, 1H), 8.10 (s, 1H), 7.88 (br
s, 1H), 7.15-7.23 (m, 5H), 6.85-7.10 (m, 11H), 6.50 (d, 1H), 6.09 (br s, 1H), 5.27 (d, 1H),
3.65 (s, 3H), 3.10 (m, 4H), 2.80 (m, 2H); m/z: [M+H'] caled for CapHagCIN3O4 556.20;

25 - found 556.2. |

Example 103: Synthesis of N-{2-[4-(3-(3-cyanophenyl}-4-
" methoxyphenyl)aminophenyllethyl}-(R)-2-hydrexy-2-(8-hydroxy-2(1H)-
quinolinon-5-ylethylamine (95)

Using procedures similar to those described in Example 61C and the deprotection

30 step of Example 61B, except replacing the 4-methoxy-3-phenylaniline hydrochloride with
' 3-(3-cyanopheny!)-4-methoxyanitine in Example 61C, part d, compound 95 was prepared.
The intermediate compound 3-(3-cyanophenyl)-4-methoxyaniline was prepared as

follows:
120




The i nternedi ate conpound 3-(3-cyanophenyl)-4-rnethoxyaniline was prepared
as follows: 120 22 March 2006 WD 03/ 042164 PCTI US021362&7March@po6hesi s of
2- (3-cyanophenyl ) - 4-ni troani sol e

(1, 1Bi s( dvpismaykphosphi no) f errocene] di chl or opal | adi umcirhgkez:687P! ex with

di chl oronet hane(1:1) (1.43 g) was added to a stirred m xture of

3-cyano 61.8 mmol ) and 2-bronp-4-nitroani sol e
(14y35 mey@g!’s%%?% 8%“%‘3%"%%“8%% car bonat )eqégz 7 ni, 185.4 mol) and

et hyl ene gl y[mBls@pmnﬁpﬂmmfcv@@mtﬁtﬂ)lommﬂédﬂﬂm ycomalex Fithged with ni trogen
and hea t Q@,}éﬁ R Il owed to cool
to roomaltce%’enftg'%"% Icﬁé\i/ggr)%%taw‘gﬁ% ng mﬁxg%@ﬁ%%%ﬁ%& nig?

roduct precipitated
f r om sohaid (1010.g, Th&meol)iagd M@Mﬁl&@é@%ﬂﬁ%@%@ﬁ@ﬂ in ZANetsiiashed with

27 3 %y e g by s BRAGT @RS LG of i PpEier ogupl, The ik

3-(3- cymommyu}@{ﬂmgmmﬂwamdwﬁ’é(Zlbmh)dms%hoggomﬁ@mﬁnganml) was added

in porti ver, five mn
2- (3- eyﬁ‘g g ) o fooms "c'a'%rn so Qm%&tsag gw“%g“% E')Pmdrlllcrfl amoni um f or mat e
(19. 48 gmfsmem foliion TEM k0o SUBG0) adivcheeRpaywSkadch (500 ). The

reaction 15- e after Stll’ I t enper at ur e.
The resﬁﬂafef‘??&v‘%f(§<'f‘ﬁnpr°§/§§dprfss P& el ﬁ%gﬁgﬁ??ﬁ%[g?%&ﬁg%(lgment rated under
~reduged pressure. The residue was pur| fied using flash chronmat oghraphy on
silica ge Iut| with 5% Jn dlchlororrethaneto gi ve
3-(3-cygn%5‘:§’§‘ﬂ " Wbe%vgﬁ g, 44 mmol) as a yel low 20 Exanpl e
104: Synt hesfisc @.fst B0.26g 3 | Onmrhd) w(véh—aadﬂdrimmnm Iopéreﬁvy minuges to a :
met hoxypheny| I no I S- 2(1H) -

qui nol | ﬁgﬂ %“{;?)rae Fpglﬁﬁ‘%“l (“%I%%ﬁ‘ %&e’((?g %T%y é%dzasﬁgnr‘ﬁ) h}ﬁgf()fo ¢ hose descri bed
in Exaﬁmiﬂsegl@(ﬁﬂﬂom hﬂndﬁﬂb[{ﬁﬂﬂ:ﬂ})ﬁhd tcsrhlquofnfanlfsmm)e TBd Bactioxcept repl aci ng
t he 4 et hoxy- 3- an roc ori de w.th 5 .

3- (41% m“f‘i‘ﬁ?fﬁ‘[‘ﬂ%‘i}‘f% é&f?@ﬂ%‘if’\?&%ﬂ PR g?{e'\g?gﬁﬁﬁuéwgfamﬁéﬁ d, conpound

96 was feRPaldark filtrate was concentrated under reduced pressure. The residue was

CI:

. purified using flash chromatoghraphy on silica gel eluting with 5% methanol in
dichloromethane to give 3-(3-cyanophenyl)-4-methoxyaniline (10 g, 44 mmol} as a yellow
oil.

.20 ' Example 104: Synthesis of N-{2-[4-(3-(4-aminomethylphenyl)-4-

methoxyphenyhaminophenyl]ethyi}-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (96}

Using procedurés similar to those described in Example 61C and the deprotection
step of Example 61B, except replacing the 4-methoxy-3-phenylaniline hydrochloride with
25  3-(4-aminomethylphenyl)-4-methoxyaniline in Example 61C; part d, compound 96 was
prepared.
The intermediate compound 3-(4-aminomethylphenyl)-4-methoxyaniline was '

prepared as follows:

a. Synthesis of 2-(4-aminomethylphenyl)-4-nitroanisole
30 A mixture of 2-bromo-4-nitroanisole (5.80 g, 25.0 mmol) and 4-
(aminomethyl)phenylboronic acid hydrochloride (4.96 g, 26.6 mmol) was shuried in 1-
propanol (50 mL) under nitrogen. Triphenylphosphine (315 mg, 1.20 mmol) and
- palladium (I} acetate (90 mg, 0.40 mmol) were added, followed by 2.0N sodium
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The i ntermedi ate conpound 3-(4-am nonet hyl phenyl) - 4- net hoxyani | i ne was
prepared as follows: a. Synthesis of 2-(4-am nonethyl pheryMarch-2006r oani sol e
30 A m xture of 2-brono-4-nitroanisole (5.80 g, 25.0 nmmol) and 4-

(am nonetwhydspphieny! boroni ¢ acid hydrochl oride (4.96 @cr@Sn8s¥wol) was
slurried in 1-- propanol (50 nL) under nitrogen. Triphenyl phosphine (315

ng, 1.20 d lY] £ Pl ugdé}giugaj) wer e added,

follomecéfagg‘Pﬁ%.} s%%@’ﬁf%%%‘%%ﬁ%%%%g%qos/ 042164 PCT] US02/ 36237

car abontat {@Beyht, wibGrtind the redigtion wiaxjudged tovbsscompletedty TBC. et @F | bat h) under

nitrogen. . for ho . ' i | ILudged to be conplete

by TLC.%V%@%?@yﬁﬁgﬁ%%hgﬁ%%%ﬂ%%%%r?%}%&ﬂwr ed open to air

for 2 honersixate wasexicdcedpathathyl @etate THI nifi, 253 mL)sad thecombigeed with et hyl

acetate (100 niL x50, .angd. 1! ' : tS Mashed with

sodi dm B BﬁrﬁX’Fée??gﬂk%dfunéﬁlﬁ&gﬁa%gg%%F%s ;Eeﬂgg'l Eﬁﬁ‘ w\/vas dried with

sodi um w48 diiadl @ith st arbednd zbwdntatedanaoeil whith wis pneiSedirflash ed by f1 ash

chr omat Qgr aph n sil.ica (100 | it 1 176 B, 0- 4% et hanol / 0, S%

triet hy‘&‘g‘?wzg?%‘f‘?gy%f ?aog%@ﬁg%e}&%%thﬁ #ﬁt%lh o?ln\sgi](\%eg?e conbi ned and

~ concent gRthgEmine/dithiofon:thagel - Bumé frptietshydrgiverbirdell antl aontentszied togive 2¢ 4. 6 g) as a

- yellow soli1.d. 10 b. thesi.s,of .3:(4-amn t hyl phenyl ) - 4- net hoxyanil Il ne A
sol uti oW‘W@%ﬁllg‘ﬁ?yiz%ﬂ’ngokﬁ%ﬁﬁ %s-aéy-e{r@vf rgogghi sol e (4.50g) in nethanol

(200p ML) was treated with 10% pal | adi um on carbon (200ng). The reaction

m xture was_ stirred under e atnmosphere. of hydrogen for 2.5 hours. The
‘reactiof Wﬂ??ﬁ!ﬁr@3f(|$1a?“éqogﬁmij§ﬂ?ﬁxﬁ'g"ﬁ%goé¥ﬂelfn§, and the filter cake was washed .
Wi t h met hanod sdidiod piY4-adiaeméthylplieaiip4 niwanicdn@Soginmetiatcd (@Pyness and t he

resi due was purified f] ash chramatogr on_si L. (80 g) eluting
with 0-B@@Wéﬁ%ﬁﬂl“’f@@%{)@%&%%"ﬁﬁ?oﬂé%g}ngﬁ%‘?lgﬁ%'? ?ﬁé&e%ﬁ%e fractions were
conbi neghRAGn &S BEAhbphed of IdBighefod2.§ Aoursi Themettin minemfillered- met hoxyani | i ne

as IaSn (t)h];gug\lg@efitg, a%g \tll\g%rltér czage was washed with methanol (3x25mL). The filirate was

concentrated to dryness and the residue was purified by flash chromatography on silica gel
- (80 g) eluting with 0-6% methanol/0.5% triethylamine/dichloromethane. Pure fractions
were combined and concentrated to give 3-(4-aminomethylphenyl)-4-methoxyaniline as
an off white powder.
20

Example 105: Synthesis of N-{2-]4-(3-(3-chlorophenyl)-4-
methoxyphenyl)aminophenyl}ethyl}-{R)-Z—hydmxy-Z-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (102)

Using procedures similar to those described in Example 61C and the deprotection
25 étep of Example 61B, except replacing the 4-methoxy-3-phenylaniline hydrochloride with
. 3-(3-chlorophenyl)-4-methoxyaniline in Example 61C, part d, compound 102 was
prepared.
The intermediate compound 3—(3-ch]orophenyl)—4-mct-hoxyaniline was prepared as
follows:
30 | a. Synthesis of 2-(3-chlorophenyl)-4-nitroanisole
| To a flask containing a bi-phasic mixture of 2-bromo-4-nitroanisole (15.0 g,

64.6 mmol) and 3-chlorophenylboronic acid (12.1 g, 77-6 mmol) in ethylene glycol
dimethy} ether (187.5 mL) and 2.0 N aqueous cesium carbonate (97 ml.) was added 1-1’-
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Exanpl e 105: Synthesis of N-{2-[4-(3:(3-chlorophenyl)-4-

met hoxyphenyl ) ami nophenyl ] et hyl ) - (R) - 2- hydr oxy- 2- ( S- hy dr 3% Mapghi206

gui nol i non-5-yl)ethyl am ne (102) Using procedures simlar to those
descri bedwopsiExsspl e 61C and the deprotecti on 25 st egcmisotneasypl e 61B,
except replacing the 4-nethoxy-3 phenylaniline hydrochloride with

3-(3-chg dgsgtkﬁib%&{;%nﬁoﬁa%daai&ycﬁ&l&b Bﬁlaﬂlﬁmgﬁ'j’i%ﬁqﬁe@&@; diBRblomethasconpound 102

was prepa I nter medi at e conpoun

3- ( 3- chllehéphenyilhy mixtwetwas keaiad &t reflax {054 hpyrepHPANIFeE N RBITSRIRE: 30 a.
Synt hesigg, Qf gegedotdon gﬁx%@%ﬁkt%ﬂé Betvhdef l%@ét&ﬁe @QO frf) bﬂﬁlﬁn@ @ibai ning a

bi - phasic m xture 4-nitroani ?F? .6 mmol ) and
3-chl ormm@@wm@hammqﬁgndﬂz%mwmew @ldﬁ%céﬁ’élcgl ycol

di methyl, et +h GESReH BV &GAT: ate (97 nL) was
cdaed RS el it il R0 E Hhe Nl BOE RSTIU B AL

bi s(di pliteryd, phrbeoptentiad orardatkeail Yok erpdegesisiup s B!Wﬁ?@d’!ﬂ‘l‘sﬁ conplex with
dIC|I|OI’%m Waso Gradeg-at reflux for 4
hours un ergi %Péglg# eti{r!'rsoug %)éel%rg&&hﬂ;g&c?%gl‘ej reacti onﬁbm xture was

partiti oiﬂeldrplkveﬂ%émoembpﬁam@ﬂweol(di{mgﬂé?‘iai@mf’lbr| ne (250 nlL) and then
filtered through a Buchner funnel. Layers were separated and the organic 5
| ayer was washed with brine (250 nL). The organi c phase was dried over
Na2Sm, b. $ynthesy &@;(3 whigrapbenybrt-methoxyaniinea dark oil. The crude resi due was
purified by Sihdygli chl oromet hane as
-the el uent t{(.) Y mre%ggéhq%ﬁ%gﬁb%}r@ éoaag (l)gnl songi as a yellow solid
(13. 9 g tetaByddofumm{5)ml.)bdd blett@wit(ihmb) wasaﬁddé-p(@nmhm@oplﬂeﬂyhg)— Aheret hoxyani | i ne

T f 2- 3 hI I

(oo e AR AR YA T

h d Thé&he slmay;Msdiitem:mrs&ghrﬂemt an@ comanmicémpler miluped pesideito affted at mospher e of
W t h Celit d

RN MM s prEath b by Gy mg g hbpn el te an

3-(3.-chl orophenyl)-4-nethoxyaniline as a light yellowoil (405 ng, 1
nmol ) .

3D

While the present invention has been described with reference to the specific
-embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the true
20  spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
objective, spirit and scope of the present invention. All such modifications are intended
to be within the scope of the claims appended hereto. Additionally, all publications,
patents, and patent documents cited hereinabove are incorporated by reference herein in

25  full, as though individually incorporated by reference.
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Whil e the present invention has been described with reference to the
" specific enbodinments thereof, it should be understood h32 Mache?08&i |l ed in
‘the art that various changes maybe made and equival ents may be substituted
wi t hout eep@fsiig fromthe true 20 spirit and scope glerflgdspdyention. In
addi tion, many nodifications may be nade to adapt a particular situation,
material, c i tter, process, process step or steps, to the

obj ecti ve, ?g??”?tégg‘gﬂ%og% of the present invention. Al such

nodi fications are intended to be within the scope of the clains appended
heret o. Additi bnaldosnpowidiof fomipiia it i ons, patents, and patent docunents

ci ted herei nabove are incorporated by ference herein in 25 . full, as.

t hough i ndi vi dual | y i nceY p@Hat,_@d by refefence.r123 22 March 2006 WO
03/042164 WHAT IS GRAl MeED oung foggula (1): H12 (1)

PCT/ US02/ 36237 5 wher § &dently selected fromthe
group consisting ofgsh R y aI kynyl, aryl, heteroaryl, _
cycl oal kyl , heterocycly4 and Ra; or R M R2" and R3, Rs and R4, or R4
and R5 are joined together to forma group selected fromthe group

consi sting of -C(Rd)=C(Rd)C(=0O) NRd-, 10 - CR'W CRdRd- C(=0) NR-,

-Nl eC(=0) C(R6) =C(Rd) -, - NRAC(=0) CRaRd- CRdRd'@ -NR dC(=0)S-, -SC(=0) NRd-,
- -(CRdRd) p , -S(CRde)y- - (CRdRd) gS-, -S(CRdRa) 10, O(CRde)rS—, and
-NHC(Rj ) =C( RRbjersiRg i s hydrogen, al kyl, or alkoxy; R7 is hydrogen or

al kyl; 15 Reba!:l?oﬁwCHSQQﬁlﬂeﬁéﬁdeﬂil)‘@éiccte&frorﬁaaetﬁ@@tcbﬁﬁsmg bifhyfBgdns - CH2 or
- CHZCHZ- RO i1 s indepe ntly selected fromt h%ﬂgﬁpup consi sting of alkyl,
I

al keny| alksh flieny), atky E)Wyl hetsrdapd gyjralkyb PeFrosicly eterocyclyl, and Ra, or
RO t oget her chil anmz RS anﬁ{QR3 81d R* - SPR2 SR are joined together fo form a

group selected from the group consisting of -C(R’ )—C(Rd)C(-O)NR -

10 -CRRU-CRURE-C=O)NRY-, NRIC(=0)CRH=CRY-, -NRC(=0)CR'R*CRR*,
NRC(=0)S-, -SC(=OINR%:, -(CRRY,-, -S(CR'®R g, (CRRY)qS-, -S(CR'R%)0-,
-O(CR*RY,S-, and -NHC(R)=C(R")~;

Réis hydrogen, alkyl, or alkoxy;
R’ is hydrogen or alkyl;
15 R® is hydrogen or alkyl; or R® together with R® is -CHy- or -CH,CHy-;

lrmny

R® is independently selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, cycloaltkyl, heterocyclyl, and R, or R” together with R®is -CH,- or
-CH;CHa-;

R is hydrogen or alkyl;

20 each R'!, R'2, and R is independently selected from the group consisting of
| hydrogen, alkyl, cycloalkyl, alkenyl, alléynyl, aryl, heteroaryl, heterocyclyl, -NO,, halof
NR'R, -C(=0)R’, -CO,R?, -OC(=O)R’, -CN, -C(=0)NR'R’, -NR'C(=O)R,
-OC(=0)NR’R’, -NR’C(=0)OR’, -NR'C(=0)NR'R", -OR’, -S(0),R’, -NR"-NR" .C(=O)R",
NR-N=CR’R’, -N(NR'ROR’, and -S(O),NR'R";
25 or R and R'? together with the atoms fo which they are attached form a fused
benzo ting, which benzo ring can optionally be substituted with 1, 2,3, or 4 R’

or R" and R*? together with the atoms to which they are attached form a

heterocyclic ring; '
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!_

“al kyl, al kenff'f‘ rﬂsomgﬁp
subst it uent s ehdhd¥ peindbpeideythysRY, gl entkenyly anikigyl; dherdnedoh Rityloalkbnil | S

-~ R Qis hydrogen or alkyl; 20 each R', R12, and.R13 is independently
selected fromthe group consisting of hydrogen, alkyl, 2%bacd 2006,

al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl, -NO2, halo, -NRaR,
-C(=O R',wooe@i&4, HOC(=O)Rd, -CN, -C(=O NR R, - NRdCéexmyda2/3623+ OC( =0 NRR,
“NRC(=0) OW - NRCG(=O) NRdR', -OW -S(O mRd, - NWNWC(=OW NR - N=CRdRd,
- N( NRaRe) Rd n ) s RAR 100 he atons to
which t hey arwgierg ntéélg%d\l dr%r}%lg ?R a(lfg"ﬂbkg'r’izog&‘gng, &%‘l&}?]ﬁ é\ﬁenz ring can
opt i onal sustingedswitisRT, buigil 1,4, 81or 1 sut@titudyts ipdepdndeitly sphecil fram®";B12 t oget her
Wi th the,ats v Y. ring, 124 22
Mar ch 206?%6‘%4 6?(:&’8%}/@(‘3%6%%%%%&%& |n glorwﬁrﬁihg?’%g,}gand R R13,
each al k;ubsumhmmppqndamusdbdcgdfydmk*smgom'mR Y andRBRiencit ed With Rtm or
W|th subs tue ende fromR for R -R6,
iy o 3o S OGEHA s SR BPERAOI L% 3R AT RUOHIDC [t uted wth 1,

2, 3, ormdepcmb&)tSeIeuedIfmmlR‘idmpE“ndently sel ected fromR and for R -R6, R9

win 1, o 5o s ROk aRE A, ?(%(?‘@Eﬁi@%oms Rand R © each

Ris i ndQ{RRCENCRRYIORR’, -CNOIR', C0.RY, -COCHRCONRIK) DIREO)RY, SCK) MRAR |,

S8 AR Ao RSB 05 S

- CRd(16N- QR'(=N-@IF), -OF,, e:QOEF;; each r is independently R, oxo, or =N-CR;

each R is |nd ndentl al kyl | enyl, or al kynyl; wher ei n each
ﬁ'%}/iﬁ&ly 5 ORGP 3#3 Py substituted with 1, 2, 3, or 4

cyc oal Ky AP CPoRy s 1 i fPoblts mPhebiony RN oy

het er oar ghm R%cycl oal kyl and heterocyclyl is optionally substituted with 1,

20 3 Pr 4 SUBSILURYS independently hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

cycloalkyl, or heterocyclyl; wherein each alkyl, alkenyl, alkynyl, aryl, heteroaryl,
cycloalkyl and heterocyclyl is optionally substituted with 1, 2, 3, or 4 substituents
independently selected from R”; or R’ and R® together with the atoms to which they are
attached form a heterocyclic ring having from 5 to 7 ring atoms, wherein the heterocyclic
20 ring optionally containé 1 or 2 additional heteroatbms independently selected from
oxygen, sulfur or nitrogen; ‘
each R' and R® is independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or
heterocyclyl; wherein each alkyl, aryl, heteroaryl, cycloalkyl and beterocyclyl is
‘optionally substituted with 1, 2, 3, or 4 substituents independently selected from R or R
25 and R® together with the carbon atom to which they are attached form a ring having from
5 to 7 ring atoms, wherein the ring optionally contains 1 or 2 heteroatoms independenily
selected from oxygen, sulfur or nitrogen;
each R is independently halo, C, jalkyl, C, alkoxy, -S-C, ,alky}, aryl,
(aryh)-C, calkyl, (aryl)-C, alkoxy, heteroaryl, (heteroaryl)-C, alkyl,
30 (heteromyl)-cl_aalkox , hydroxy, amino, -NHC, .alkyl, -N(C, alkyl),, -OC(=0)C, alkyl,
-C(=0)C qalkyl, -C(=0)OC, alkyl, -NHC(=0)C, ;alkyl, -C(=O)NHC, alkyl, carboxy,
nitro, -CN, or -CF;; |
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i ndependently selected fromR'; or R and R together with the atons to
which they are attached forma heterocyclic ring having2? Mareregos 7 ring
atons, wherein the heterocyclic 20 ring, optionally contains 1 or 2

addi t i onawaséeneht ons i ndependent |y sel ected from oXFEUSO226EYt ur or
nitrogen; each Wand R is independently hydrogen, alkyl, aryl, heteroaryl,
cycl oal kyl , ag}andIR¥ REaby elitilthe cafben abms wardhickihiare %WFO%%P%M ,

cycl oal kyl and heterocyclyl is t ¢y substituted with 1, 2, 3, or 4
substitué'ﬁ%@a‘i1ﬁ8@’p?é‘ﬂ§'e%?ﬁt’ém§fevlﬂg'c]?gt#’&pgir{n’RG; or R 25 and Rt together with
the carbon atggnROiswitepdndédug yryhetemtyh cydeplifsbemhetereoy eyl WEEFFRGFrom 5 to 7
ring atons, wherein the ring.opti Y, GO, i teA Glofy1hét ons

i ndepend @t Pvem%pa&@aoqahgﬁfbggtgg&g% g’lﬁ? UQM%PﬁEﬁP%?%geé%; each R" is

i ndepesdeniu Yorlalify of&: &l tbreinGach caélimisy} and Istameyelykdy Ppioailly |

(aryl)-C_6al kyl, (aryl)-C. | kox aryl, (heteroaryl)-C4al kyl, 30
( het eroaﬁwsym@fﬁ%}llk%f\]?’r%%%??,g%enﬁt%?o%%ﬂq Lalkyl, -N(C,_6al kyl)Z
-0C(=0) C, _6al )b o, 1,06X,=0 C, _6al kyl, -C(=0 CC, _6al kyl, -NHC(O C,, al kyl,
-C(=0O) NHC, , al kyl , carboxy itrq. -CN, or --CF,; 125 22 March 2006 WO
03/ 042164 PC‘I‘PB%QV%@Q‘@?' '7’,%;30‘”&0‘ together with the carbon atoms to which
they are attaﬁﬁg;u,j&tsm a phenyl ring that is optionally substituted with
-1, 2, 3, or 4 Re; each R is independently aryl, heteroaryl, cycloal kyl or
het er 8@ycl yl ; AHifePei# each aryl or heteroaryl is optionally substituted
with 1, 2, 3,.8n % csehelituents selected fromthe 5 group consisting of
R, -and wherein each cycl oal kyl and heterocyclyl is optionally substituted
with 1, 2, 3, wd$0d.3Hh%%tuents selected fromR msO, 1, or 2; nisO, 1,
2, 3, 4, 5, 6o ZphafnacthuticAly-abkptabRisslt & solraior Seredi@ngr theredf, 3, or 4; r is 1,
2, or 3; and wsO, 1,2, 3,o0r4; _

2. The compound of claim 1 wherein R'is hydrogen; R?is hydrogen; R®

is hydroxy; and R* and R® together are -NHC(=0)CH=CH-.
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or a pharmaceutically-acceptable salt or solvate or stereoisonmer thereof.
2. The conpound of claim| wherein R is hydrogen; R2 | s2hyerabg@g®06 R3 i s

hydr oxy; d Rs together are -NHC(O CH=CH . 006 WO

041 0any5a” HeuFafal 15 Lo9T 3, The conpound of cl ai 2 MR et of

R -R5 is independently selected fromthe group con5| sting of hydrogen,

al kyl , a,nd Ra Wne I n_each I.s .| ndependen hal 9, -NR._dR',

“NRIC(=O R’ oE?' EFiToRYg © F%ﬁlmﬁl VQWB'F@? ?ﬁ‘i'ﬂ& %Memdenﬁr @lﬁcwned

tg?e; ?erc( Uitbmftl?erm@ @hgmgsehﬁmgeﬂl aikﬁrgmdtm\s;l@éxﬁﬁﬁbh@rﬁg 0) = o Rd)-

-C(Rd) = - - .d=_. - CRdRa- CRaRd- NR4-, - NR Rd)= C(R

- NRAC( =0 %“‘%%g%m&&%q’:%%@ 5SC(=0) NRd- ; and R10 are’

each hydrogen; ormedidlzﬁ oFR‘a&ﬂRSRQjoinSdﬂoFdﬁﬁimﬁﬂwgibu @él&ﬁ&d%nfﬂh@m the group

consi sting_of dro d% C-ﬁf Ipa Kk enyl gl kynyl, aryl,

het er oar y ! ?18?&’ ryR) CE: FK/\ICR ROSITOINR Y5 =0) Rd, - N,

-C(- O NR' R&R"c@dﬁc(w’gmm )- ﬁm‘c =HCR) ded ch%)g( %(R%% QRHFCRd Ra,
',oan e

N(NRJRI R ; erein for R R5 ach al kyl is
optlonally sua% %’6% bl\g]d’b"lg"“'vmth 1, 2, 3, or 4 substituents

i ndependent |y eﬁ&i(ﬁ‘ﬁ'bﬁdfl{'bﬁhﬂ@penﬁﬁfﬂyﬁiec%%ﬁl@eE%@ﬁboﬁfsﬂ gofand heteroaryl
is optlonll{)(%($F tituted w th stituents independently -

sel ect ed b peslgetpls R‘k"%ﬁlrdﬂ‘l?&)@' a@%ﬁf%%»l%ﬁ%wlylaﬁ@zﬂﬂoer ocyclyl is
opti onal Imﬂﬁym t@@@oypdt lu\i,.c;_o NRRO LN CRLENRE, n§@)igadependent | y

sel ected frqm R6216{1nd Nydrogﬂdn tcﬁe O-Egec%rrp”?wm ng -NRL is neta
or pars tt @RBOR ang SEO)N 3, or 2. 4. The conpound
of any one of “g,LIeinrfg 11.1-5’135 )yhlegrgil 2 tﬁ@tﬁ@ Ryand R 2 is

i ndependent |y sel ectred fromthewdgr%cﬁp c%ﬁg st| f ‘c’f?lgléen G . sal kyl
cycl ohexyYith %ﬁeﬁﬂ‘?&ﬁ’ﬂ‘t}i‘i‘@mﬂﬁﬂen entfyselectst fymRf; falnEi gl RY, i@l w i s 0: and

Rd and R a@h8ebRSERERERRL shvafhefia, o 90 & bR #haiPiaqRka4) N9 of hydrogen,
selected from R", and for R" and R¥, each cycloalkyl and heterocyclyl is optionally
substituted with 1, 2, 3, or 4 substituents independently selected from R® and R;
R"%is hydrogen;
the group comprising -NR'° is meta or para to the group comprising R; and

wnsO I,or2.

4, - The compound of any one of claims 1-3 wherein:
R’ is hydrogen;
each of R'! and R" is independently selected from the group consisting of
_hydrogen, Cs.¢alkyl, cyclohexyl, phenyl, pyrazoliny}, -OR", -S(0)_R?, and -S(O),NR’R’;
w is 0; and .
| Rdl and R®are independently selected from the group consisting of hydrogen,
Ci.galkyl, phenyl, -CF, and Cy.3alky}, pyridyl, thiazolyl, pyrimidinyl, and pyrazolinyl,
wherein each phenyl is optionally substituted with 1 or 2 substitutents independently
selected from halo, -CFs, and C;.salkyl, each pyrimidinyl is optioﬁaliy substituted with 1
or 2 substitutents independently selected from Cy_salkyl gn'd OCysalkyl, and each
' pyrazblinyl is optionally substituted with 1 or 2 substitutents iﬁdependently selected from
Cl.galkyl and carboxy; or ‘ ,
R? and R®, together with the nitrogen atom to which they are attached are
morpholino or piperidino.
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Cl. 6al kyl, phenyl, -CF3, and Cl.3al kyl, pyridyl, thiazolyl, pyrimdinyl,
and pyrazolinyl, wherein each phenyl is optionally subsg?Matehckodsth 1 or 2
substitutents independently selected fromhalo, -CF3, and Cl3al kyl, each :
pyrimdinyl is optionally substituted with I or 2 substitutents

i ndepend {gt |y selected from Cl3al kyl and OC1. 3al kyl, and each pyrazolinyl
is opti oﬁ |1y substituted with 1 or 2 substitutents independently sel ected
from Cl3al kyl asd cambesipourd offddy bt Baimst1aD@idass RV i& Rydrdien BF T r 0gen at om
to which they are atiached are rphol i no Q. pi peridi no. X27 22 March 2006
10 5. The c8Wm3land Rotis {pfsaike: R cisphenyl andRWeaydswgsnRi 1 is hydrogen or
phenyl and Rte is -OCl _3alkyl; or R 1 is phenyl and R12 is hydrogen. 6. A
conmpound of forr‘rhula (”é‘ﬁ OH 15 H gll) R12 All wherein.-, R4 is -CH20H or
-NHCHO and R5 i s®hydr B§&RPouBd offermyiadiIRS t aken t oget her are - NHC(=0) CH=CH- ;
20 R' is phenyl or beteroaryl, wheggin each phenyl is optionally

substituted with 1 or 2 substitue tsﬁsel ected from hgko, -ORd, -CN, -NOZ,
-S2Rd, -C(=O Rd, -C(=0O NRdR, nd C13al Kk vvh a -3al kyl is
optionally substituted wthy pBubst it salected from carboxy,
hydr oxy,sand am no, and each Rdisand Re is independently hydrogen or

Cl- 3al kyl'; and wherein each heteroaryl is optionally substituted with 1 or
2 Cl-3alkyl 25 substituents; and R 2 is hydrogeffor -QOCl1.6al kyl; or a
phar maceut i grdréil: acceptable salt or solvate or stereoi soner thereof.

R*is -CH,OH or -NHCHO and R is hydrogen; or R* and R® taken together are
-NHC(=0)CH=CH-~;

20 R" is phenyl or heteroaryl, wherein each phenyl is optionally substituted with 1 or
2 substituents selected from halo, ~ORY, -CN, -NQ;, -SO;R?, -C(=O)R?, -C(=O)NRR®,
and Cy_aalkyl, wherein Cy.3alkyl is optionally substituted with 1 or 2 substituents selected
from carboxy, hydroxy, and amino, and each R? and R®is independently hydrogen or
Cisalkyl; and wherein each heteroaryl is optionally substituted with 1 or 2 Ci.aalkyl

25 substituents; and '

R%Zis hydrogen or -OC;.galkyl;

or a pharmaceutically-acceptable salt or solvate or sterevisomer thereof.

7. The compound of claim 6 wherein R' is phenyl, optionally substituted

30 with 1 substituent selected from halo, -OR?, -CN, -NOg, -SO;R’, -C(=O)RY, and Cy.alkyl,

wherein Cy.3alkyl is optionally substituted with 1 or 2 substituents selected from carboxy,
hydroxy, and amino, and Rlis hydrogen or Cy.;alkyl.
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7. The conpound of claim6 wherein R' is phenyl, optionally substituted 30
with 1 substituent selected fromhalo, -ORd, -CN, -NR2, 28@Rh2006(=0 Rd,
and Cl-3al kyl, wherein C _3alkyl is optionally substituted with 1 or 2
substituents selected from carboxy, hydroxy, and am no, and Rd is hydrogen
or Cl3al kyl. 128 22 March 2006 8. The conpound of claim6 wherein Rf is
phenyl, pyridyl, or thiophenyl, wherein each phenyl is optionally
substituted with 1 substituent selected fromthe group 10 consi sting of
chloro, -OCH3, -GN angletShphRs 1 $11 iavi. SR -OC2Hs. 9.
The conpound of claim8 wherein fl%%mg?lgﬂ%%'hﬁaﬂiﬂ{eﬁgéﬁm%r ar ghe%l’ _
- NHC( =0) CH=®hereinreachypheay] jstoptigriallp substitnied yiith 1 witetiwém seetdd FRRACHY broub
opt i onal i e Gy t st htuent el ected fr t he group
consi stiinwg é%a]sgﬁﬁ%éﬂgw{o%&%,aﬁ&lﬁ&&ﬁ%ﬂhﬁz;“%@i’z »9OCH3. 10. The
conpound of “@@Hsone of clains 6-9 wherein the conpound is a mxture of
stereosi oners wherein the anount of the stereoi soner having the (R) 20
orientation at the chiral center to which the hydroxy group is attached is
greater than the f2anouiiite epbire of tieimeiieoseR? ha\R° Rgted fa6ethd re0r | €nt at i on at
the chiral c # _Mhigh.the hydro roup is attached. 11. The conpound
of any one o? c%g)&n@"@?gﬁ #@Fﬂ%ﬁ@‘%ﬁﬁ%ﬁﬁ’ﬂ&a@@hﬂﬂgsﬂnw eoi soner havi ng
~the (R) 16ri ewstiviedwital subsdueinsdatedGont 1 glofp Wakigths bhenlsiy L0oxY, up is
attached. 1ﬁxd-6ﬁeNﬁQ%%ﬂ#mfis _%}Elai m 6 wherein the compound I's selected from
the group consréting or.> {2-14(3
phenyl - 4- met hoxyphenyl ) am nophenyl ] et hyl ) - (R) - 2- hydr oxy- 2- ( 3-
hydr oxymet hyl -4h¥drox phenyl ) et hyl am ne;
N- { 2- [ 4- (4- et hoxyphenifI®)caMAP NG ghampPne eftdiajmg 6-p Rhergin the compound is a
hydr oxy- 2- (Bixhyeloieysuribmyts wheéreid YU @ionRNE el slefbl¥h & BaRfs it 49 22 March 2006

WO 03/ 042164, PCT/ USQ2/ 36237
: %8 orientation a‘? 913 c%ra% center to which the hydroxy group is attached is greater than the

amount of the stereoisomer having the (S) orientation at the chiral center to which the
hydroxy group is attached.

11. The compound of any one of claims 6-9 wherein the compound is the
25  stereoisomer having the (R) orientation at the chiral center to which the hydroxy group is
attached.

12. The cqmpound of claim 6 wherein the compound is selected from the
~ group consisting of: ' '
30 - N-{ 2—[4-(3-phenyl~4—methoxyphenyl)aminophenyl]eﬂxyl}-(R)—2—hydroxy—2—(3—
hydroxymethyl-4-hydroxyphenylethylamine;
- N-{2-{4-(4-ethoxyphenyl)aminophenylJethyl}(R)-2-hydroxy-2-(3-hydroxymethyl-
4-hydroxyphenyDethylamine; -

129




N-{2-[ 4- (3-phenyl phenyl ) am

I nophenyl ] et hyl }-(R)-2-hydroxy-2-( 3- hydr oxyrret hyI 22 March 2006
“*hydr oxyphenyi ) et hyl ani ne;

N-{2-[ 4(3phenyl - 4- net hoxyphenyl )am nophenyl ] et hyl } - (R) 2- - hydr oxy- 2 (8-
hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne; 5

N{ 2- [ 4- (-4met hoxyphenyl ) am nophenyl J et hyl }- (R)-1 hydr oxy- 2-( 3-

hydr oxynet hywoksleydssoxyphenyl ) et hyl am ne; N-{ 2-[4-(3 PCT,USO_,J_%B-,
phenyl - 4- et hoxyphenyl ) am nophenyl J et hyl ) -(R)-2-hydroxy-2-(3

hydr oxymet hyl -4 Rysl 5. - hyi-4-
2:[ 4- (3- pheny : ?‘ﬁﬁ?ﬁ@ﬁé"\’%’ﬁq“i@%“h@ﬁ“‘f“u’? T Y S R ar oxy- 2- (3- 10
f or mam do- 4[}17 63’(15% Pty | ami ne;

N-{2-[4- (4-eth 2. do 4-
hyfdr oiypgengl ). g;qr@]\p ami ne%ﬂmgﬁx@%%oéﬁﬂﬁwn%@)ﬁ&hy&ogiﬁz'(g)r mam do

pheny| pheny i BY4REYs I@B‘H?‘P‘]’Wﬁiﬁr}jl)ﬁ(‘%ﬁﬂ@ehydroxy 2- ( 3- f or mani do- 4-

hyd h ) et

N{ 5"?%?33%8& M‘%@é‘%ﬁ”‘g‘ﬁ%n§1°nygwg5‘h°n#1ﬁ%f%F)hY?fﬁs‘y% Bydroxy- 2 (3-

f or mami do- 4- XIP i)ﬂihlrﬂémmel\l- { 2-[4-(4-net hoxyphenyl ) ami
henyl ] et hyl t hyl ami ne;

N {2 [ etyhéx’y"é eny| a%n%%%g%%%&ﬁ%%%hﬂ@aﬂﬁi SgisL et vt am ne

2- ( 8- hydr oxywgrpnymeth hmmhmbﬁhﬂmyinpet hyl am ne; N-{2 (4-(3

phenyl phenyl )ar ”WQQ%‘#M&%#{%élo:éﬁie&bﬂﬂﬂop%xz}&l}em&ﬁ RSN -

qui nol i non-5-yl ) ethyl a
2-[ 4(3- p&nf@mmolﬁ‘bwmhs)lkﬂlﬁmpﬁaenyl]et hyl ) - (R) - 2- hydr oxy- 2- ( 8-

N (22 4 (4 et hobaiteBe el "aﬁfiﬂhf‘gﬁﬁ?%i R Y e lymemidechy i oy -
2(1H) - qui nolh]y'dmxwﬁ%lyl)étbﬂmham ne;
A el e o siary -
rnet hoxyphelhydrmgdphwl)&wlauﬁﬂ@henyl_)et h;rll} (R) - 2- hydroxy-2- (8- 30 hydroxy
2 [l 3 (F oy anopbaaH e el pincetemietytl- (R ety - - (8-
- formamido-4-hydroxyphenyl)ethylamine;
N-{2-[4—(4-methoxyphenyl)z_1minophenyl]ethyl]-(R)—2—hydr0xy—2-—(3—formamido—4—
hydroxyphenyl)ethylamine;
N-{2-[4-(4-ethoxyphenyl)aminophenylJethyl } - (R)-Z-hydmxy—z-(S—hydroxy—Z(IH)-
20 quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenylphenyDaminophenyllethyl }-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl )-(R)-2-hydroxy-2-(8- -
hydroxy-2(1H)-quinolinon-5-yl)ethylamine; '
.25 N—{2—[4-(4—methoxyphenyl)aminophenyl]ethyl}-(R)—Z-hydroxy~2—(8—hydroxy—
2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4—(3-(2-ch]orophenyl)phenyl)aminOpheny]]ethyl}—(R)—Z—hydroxy-Z-(S-
. hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(2-methoxyphenyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
30  hydroxy-2(1H)-quinolinon-5-yhethylamine;
N—{2-[4-(3-(3-cyanophenyl)phenyl)amnoPhenyl]ethyl}—(R) -2-hydroxy-2-(8-
: hydroxy-2(1H) -quinolinon-5-yl)ethylamine;

j
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hydroxy 2(1H)-qui nol | non-5-yl)ethyiamne; . 130 22 March 2006 WO 03/ 042164
PCT/ US02/ 36237 22 March 2006
N-12-14-(3-(4-am nonet hyl phet' YI') Phenyl ) am nophenyl | et hyl | - (R) - 2- hydr oxy- 2-
(8-hydroxy-2(1R)-qui nol i-non-5-yl) et byl am ne; .

N-[ 2-[4-(3-(3-chl orophenyl ) phenyl ) am nophenyl | et hyl j - (R)- 2 hydr oxy- 2- (8-
hydr oxy-2(1 H) - qui nol i non-5-yl ) et hyl am ne,

N-f 2-[ 4- (3- (4-am nonet hyl phenyl ) 4- net boxyphenyl )arai nop henyjjethyjj (R _2_
hydr, Dxy- 2- (8olydrosty- 2( 1 R) - qui nol i non-5-yl ) et hyl am ne; SO2AC23T

N-[ 2-[4- (3-(3-cyanophenyl) - 4- met hoxyphenyl )aV\hophenyI | et T”J 6&3

hYdr OxY~- 2- ( 8- h YN {2 (4-Rhinbid

N (2-[4-(3- (e Y{ gnyl )-4- Hﬁox&B é’ﬁ’%@% ’ﬁ%lhﬂﬁﬁ{ﬂ?bi’qﬁeﬂﬂ‘( R -2- 10
hydr OxY- 2- ( HX}%? ><%; g)(q oligen- ?rbi%%lbrm&e»yl ) et hyl ami ne;

N-(2-[4-(3-(3- pyllv*{dé{h YR ;ﬁ.@ﬂﬁ)&)ﬂéﬁ?ﬁ%ﬂ&%@,&h&ﬂ,ﬁ)m)?z E dgx?()éy(gz (8- hydr oxy-

2(1R) - qui nob] on-5-yl)ethyl ani ] ae
N-12-[ 4- ( 3- §EW Hé} 'Frﬂ thykaminé;) ani i nopi , enyi i et hyi) - (R) - 2- hydr oxy- 2

- (8- hYdrioxy- 2( 1 Ady B
N 12- 14- ( 3- 4 |r.ﬂ”) 4-nl et %@%?%%%B%WB?WFW H:=2- hydr oxy- 2
% -2 Srasinglinp

- (8- hydrox{¥ Scfunieay Bin ethethpiaming; N f

e (T st s A >
| V-f2-[4- (3" #éh&?()lﬂ)&qmﬂnou-ﬁgbahﬁbmam nophej | yl ] et hyI) (R _2_ 20
Y S ot A o b <
met hgxyp‘lﬁ n"}Mdﬁoét ' ll’hzr 3@@%2(]131@*0)%()1)—9)5&)&1: @Xy62\M(18 hydr;nr(]y 2(1B) - qgl nol i
Nfo (4y( ée( 3 UL SRR BT AR |-(R)-2-hydroxy-2.(8-bydroxge T 'S
chl orophenﬂ()ﬁlmqlwmy@-hh@ﬂw}:)mm nophenyl ] e, thyl)-(.R)-2-hydroxy-2-(8-hydrox

|
y- 2(! B)-quinol INn {%‘3[45(33@% -meatllloxyphenyl)annnophenyl]eﬂzyl]-(R)—z-hydmxy.z.(g-
hydroxy-2(IH)-quino]inon-S-yl)ethylamne,

15 N-{ 2—[4~(3—(4~pyridy1)-4-me.thoxyphenyl)amjnophenyl]eﬂlyl }-(R)-2-hydroxy-2-(8-
hydroxy-2( 1H)-quinolinon-5-yl)ethylamine;

N-{2-[4(3 —(thiophen-3—yl)-4-methoxyphenyl)aminophcnyl]ethyl }-(R)-2-hydroxy-
2—(8—hydroxy—2(1H)—quino]inon~5—yl)ethylamine; and

N-{2-[4-(3 -(3—_chlorophenyl)~4—methoxyphenyl)aminophenyl] ethyl}-(R)-2-
20 hydroxy—Z—(S—hydroxy—Z(Im-quinoiinon—s-yl)ethylanﬁne.

13.  The compound of claim 6 wherein the compound is N-{Z—[4~(3-phenyl-4~

methoxyphenyl)aminophenyl]ethyl}- (R)-2-hydroxy-2—(8-hydroxy—2(IH)-qmnolmonus-
yDethylamine.

14.  The compound of claim 6 wherein the compound is N-{2-[4-(3-(3-
chlorophenyl)-4-methoxypheny1)ammophenyl]ethyl} (R)-2-hydroxy—2-(8~hydroxy-
2(1 H)-qumollnon~5-yl)ethyla1111ne
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131 22 March 2006 15, A pharmaceutical conposition conprising a

t herapeutically effective anount of a conmpound of any ozeMafchc20d6ns 1- 14
and a pharnaceutically-acceptable carrier. 16. The pharnaceuti cal

conposi tion of claim15, wherein the conposition is fornulated for

adm ni stration by inhalation. 17. The pharmaceutical conposition of claim
15, wherein the conposition further conprises a therapeutically effective
anount of a steroidal anti-inflammtory agent. 18. The phar maceuti cal
conposi tion of &ai nf PEArMAGeLYcE| ‘i?”‘tpﬂﬁ""@c?ﬁ'ﬁﬁ%ﬁ"lg|ad'FF’aHeH?ane€fﬁeEtb’Frpr| ses a

t her apeut i gabdny ofef dorpbund @f &iyRHE bf dRim&1-G o s FRImSRb@RiIRAcEpamMet he  group
consi st ng, of a muscarinic receptor antagonist agent, a phosphodi esterase
i nhi bitor aéﬁeé‘nt an i mmunogl obul i n anti body, a | eukotriene .antagoni st
agent, a cytokine antagonist agent, a prot ease i nhi bitor, cronolyn sodi um
nedocrom | sodium and sodium cronoglycate. A co ound as clainmed in
any one of clailfs 1-TDQPHW3Q?§'§’3M’"‘|&‘BB?°('P&F c‘?"f‘?épa‘ﬂ}e’e'" PRERRFIIMIS The use of

a Conpoun%rﬁﬁla@d%r@@ﬁtmls@atﬁﬂﬁyﬂﬁﬁatf&fl claims 1-14 or of a pharnaceuti cal
conposition as clainmed in any one of clains 15-18 iin the manufacture of a

medi cament for treating a disease or condition associated with 02
adrenergic receptor activity in a mammual. -21. The use of claim 20 wherein
“the disease or 1&ondiThe Bermacetlicgl fomepiiop ofifidi@d8evherqin e gaaposiion The use of

daim?21 \f(ﬂﬁm@ﬁéda\ph&& anhtlraﬂamﬁwéilﬂeaﬁaaﬁourﬁoﬁesétém‘aaueﬁu GiknARdtery obstructive
pul nonary di sease. 23. The use of claim 22 wherein the disease or condition

is select@efromthe group consisting of pre-term!labor, neurol ogical

di sor ders, Carqbac %§Waﬁﬁ§c§uﬁc§lr}gmpbﬂfoh%%'19r{vhepe‘?’n2thggomp05| tpn 2006 _

forther comprises a therapeutically effective amount of a compound selected from the
group consisting of a muscarinic receptor antagOnist“agent, a phosphodiesterase inhibitor
agénL an immunoglobulin antibody, a leukotriene antagonist agent, a cytokine antagonist
agent, a protease inhibitor, cromolyn sodium, nedocromil sodium, and sodium

cromoglycate.

14, A compound as claimed in any one of claims 1-14 for use in medical therapy.
therapy.

20. The use of a compound as claimed in any one of claims 1-14 or of a pharmaceutical

_ composition as claimed in any one of claims 15-18 in the manufacture of

a medicament for treating a disease or condition associated with §, adrenergic receptor

activity in 2 mammal,
21, The use of claim 20 wherein the disease or condition is a pulmonary disease.
disease.
22. . The use of claim 21 wherein the pulmonary disease is asthma or chronic

obstructive pulmonary disease.

23. The use of clalm 22 wherein the drsease or condl’uon Is selected from the '

group consisting of pre-term labor, neurological dlsorders, cardiac disorders, and

. inflammation.
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WO 03! 042164 PCT/ US02/ 36237 24. The use.of claim 20, wherein the nedicanent
further conprises a steroidal anti-inflammatory agent. 22 Mihh 2086 of claim
20, wherein the nedicanent further conprises a conpound sel ect ed fromthe
group consisting of a nuscarinic receptor antagonist went; a

phosphodi est erase i nhi bitor agent, am i munogl obulin anti body, a

i eukot r'i ene ant agoni st agent, a cytoki ne antagoni st agent, a protease

i nhi bitor, sodi um nedocrom | sodium and sodi um cronogl ycate. 133
WO . ‘ PCTIUS02!3%23¥

24, The use of claim 20: wherein the medicament further (;6-mprises a steroidal anti-inflammatory agent.'

25. The use of claim 20, wherein the medicament further comprises a odrhpound' selected from the__g_roﬁp

 consisting of a muscarinic receptor antagonist agent, a phosphodiesterase inhibitor agent, an immunoglobulin
antibody, a leukotrienc antagonist agent, a cytokine antagonist agent, a protease inhibitor,
cromolyn sodium, nedocromil sodium, and sedium cromoglycate.
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