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Aryl Aniline B, Adrenergic Receptor Agonists

Field of the Invention
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> adrenérgic 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 pbtentia}Iy 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
ﬂzr adrenergic receptor agonists having improved properties. Preferred agents may
le*:_s.ess, among other properties, improved duration of action, potency, selectivity, and/or

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

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




- 22, March 2006 W 03104216 PCF/ US02/36237 Aryl Aniline P2 Adrenergie
Receptor Agonists 5 Field of the Invention 10 The i nvent2dMaich Z0bected to
-novel 132 adrenergic receptor agonists. The inventiopn directed to
phar maceWPi%842%onposi ti ons conpri si ng such conpoundgcnhé?ﬁ%%g of using
such conpounds to treat diseases associated with f2- adrenergi c receptor
activity, and processeg and internedi@)es usefyl for preparing such
conpounds. 15 Back ,and of ?hellnventlon 132 renergi c receptor agonists
are recogni zed as '& S at gent of - pul nonary di seases
such as asthrma and c : ary disease (including
chroni ¢ bronchiti %3 . 329&dre 1gi ¢ receptor agonists are
also useful for treatgng pre termlabor, and are potentially useful for
treating neurol ogi cal. 20 di sorders and cardiac di sorders. In spite of the
success that has been achieved with certain 4(3adrenergic receptor

agoni sts, current agents possess |less than Jgsirable potency, selectivity,
speed of onsehereiand/ or duration of action. Thus, there is a need for

ref erred agehbel Ray 1 posiClty Hiesh A e B cRAmEB RURRE| 00 2 on of
acti-of, apgl,amkeys, aﬂ@h;&@tylWemmyamgldladkyi Z:Stemnweyﬂ anQ;B?mar y of the Invention
agoni ot act | 1 KymaREEOAH fof ST & TR RORBES ?%9%%?9*@02%%28%35 "of Forml a
(1) 1 Zod¥Reiehie REMOIYE0B LSiRAbE FK‘.IRI‘)HSOE’Z‘))C‘:{@QM H$ ROR7T Re { R\ RI10
1 _CRIRY-CRIRE-C(=0)NR®-, -NRYC(=0)C(RH)=C(R%-, -NR'C(=0)CR'R*-CR'R",
NRUC(=0)S-, -SC(=0)NR%, (CR*®R ¥y, -S(CRR®);-, (CR'RYqS-, -S(CR'RHO-,
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
-CH,CHy
19 js 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 .




.m R12 wherein: each of RI-Rs is i ndependent |y sel ected fromthe group
_consi sting of hydrogen, 5 alkyl, alkenyl, alkynyl, aryl,2hidashc06|

cycl oal kyl, heterocyclyl, and Re; or R and R2, R2 and R3, R3 and R4, or R4
and R$ arwopuiseed t ogether to forma group sel ected froarosbimszsgr oup

- consisting of -C(gd)=C(R)C(=0O) NRd-, -CWRd- CROM C(=0) NRd-,

- NRAC( = Qb Rea6etRd ) -3, of NBb qmtwﬁuﬁﬁgl@&agizﬂ - SC(=0) NRd-,
- (CRARd) ., § CRIR G ggﬁ%Rg)ﬁgggga S{CRIR), O, ~ 10 - O CRARd)rs-, and

- NHC( Rr )B, @Iﬂ} el cydo ?i@d?éwmcwhkﬂﬂg IS@PU@HRI‘)&J}DSUMFWWWH Rydr ogen or
alkyl s 'a%wsumﬁéag%me ndéhltlF)félect dfPR{AGRENSr with RO [s -CH2- or

-CH2CH2-7 RO I's | ndepenhdently se romthe group consisting of alkyl,

al kenyl , al kgashRR’ 13111 P@ﬂwﬂy-%té\i%aha}q -S(OWRS . oHOLPR', -HEVLARRycl yl, and R or

R9 to et R|rip: or. e negf al kyI each
R', 51 NRRW%B | s° |n ep eno?R O Zsel e&tegfrom?hgdg o%g consi sting of

hydr ogenC(%Q)kl?R -@M(&QDRWDC(%Q)NEWJ -NRACEeOR, -NR'GEOIRRsr oar y! |

het er ocygkyl “O]Riﬁp% I 20 -NR R, -Q(=OW -C®RR', -0X(=O)Rd, -CN,
-C(= O)NRSE(N F"lﬁ-@gF —O)NRdR - NRC(=0) OR, -NRdC(:O)NRdR, -COR' s,
-S(O Rd, - mumkdnc@peﬂdqnﬂm oxo,NRENIERRdRa, - N(NRR' ) Rd, and - S(O) 2NRdRe:
or R 1 and ched forma
fused benzo%]cl r%%qﬁpﬁjen\ggnzgh(?fﬁé gﬁ"%‘g |dnaF&IeH}§ st%‘%’ﬁt ed with 1, _
2, 310 orand alRygyl Bopaenally substigriefl WLIP1, 20 er A ewbstiierits m@eralamdmedmu ch they are
attacheq-mfnpﬁzma heterocyclic ring; wherein for R1-R6, R9, and R11-R13,
each al kyl, &l kenyl and al kynyl is optionally substituted with Rm or
with one or pash&’ é@% is igdependerly hydrogon, slipisalkenplesitmyl, mab peterdamik | y sel ect ed

2”3? et s R e R, G, AP ndgLaoary! s optionally

cycloalkyl and heterocyclyl is optionally substituted with one or more (e.g. 1, 2, 3, or 4)

15 substituents independently selected from R"; or R* and R° together with the atoms to
which they are attached form a h-eterocyclic ring having from 5 to 7 ring atoms, wherein
the heterocyclic ring optionally contains 1 or 2 additional heteroatoms independently
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




substituted with 1, 2, 3, or 4 substituents independently selected fromR,
and for RRR6,, R9, and R'--R13 each cycl oal kyl and het er2kcMaich@006ng i s

. optionally substituted with 1, 2, 3; .or 4 substituents independently

- selected fromRb and R; each Rd is |ndependently -ON -NO2, halo,
-S(OARd, -S(O20R, -S(O"NRJR, 5 NRR', -O CRRMNRIR , - ( O)Rd - COWN
-CO(CRR. CO\IRR -OC(=O Rd, -CN, -C(=0 NRdAR, -NRC(:O)R‘, - OC(=0) NRdR,
-NR'C(=0 OR,. =ONRR', -CRa(N-OR), -CF3, or -OCF3; each Rhis '
i ndependent I‘Y/O , or =N-OWN each Rr is |ndependently1’ﬁ1'm§q2{§§-’437 ai kenyl ,
or al kynyl; mhereln each al kyl, al kenyl 10 and al kynyl is optionally
substitut ecgrodptdmndisting of B, amiwhbra‘m@hbydmﬂtytaﬂmamydﬁm@ﬁosﬂlyect ed from
Rb; each- R" i enden hydr n | kyl , al kenyl, al kynyl, aryl,
het er oaryl , %&%o‘gt yfg ﬁ%%%é%@%%’%g%\?ﬁe eéin each al kyl, al kenyl,

al kynyl, aryl, netsé baryi, cycloal kyl and het erocyclyl is optionally
substituted \"M’tho g ?Dsrg%g or 4) 15 substituents

i ndependent |y sé’l% 3f’ b o H4 and R together with the atons to
which théy are ati¢dieherhd;f orm a heterocyclic ring having from5 to 7 ring
atons, wherein thﬁ hettFr ocyclic ring optionally contains 1 or 2 additional
heteroatom; i nd8pendeft sel ected from oxygen, sulfur and nitrogen; each
R and R is |ndﬁ;p[engk&r3t;ly hydrogen, al kyl, aryl, beteroaryl, cycloal kyl,
or 20 heter ocyclg gnir ei n each al kyl, aryI het eroaryl, cycloal kyl and
heterocyclyl is™dBthon&f$% substituted with 1, 2, 3, or 4 substituentis

i ndependent | y sef@@i&ﬂad‘eﬁmﬁccepwmesmdrWhmkheblsamérha&m carbon atomto
whi ch they are attached forma ring havi nfgffrom 5to 7 ring atons,
b

wher ei ntPhe ri nah%WPWEMSQP@HHWW‘P%P it @oat ons (i ndependent | y
sel ected from oxygen, sulfur and nitrogen; 25 each Rb is independently
halo, C,,alkyl, C .,alkoxy, -S-Cl .Balkyl, aryl, (aryl)-C,,alkyl,
(aryl)-C, 4al koxy, heteroaryl, e{oaryl ) C, al Kyl .,

(heteroaryl)-C, eal koxy; hy HC, AaNR . - N(C, , sal kyl ) 2,

-OC(=0 C,,alkyl, -C(=0C, @ ;s NHC(=O C, _, al kyl ,

- C(=0 NHC, . 6al kyI car boX§’ 36 R3 and Rk toget her
with the carbon atons to vvhlB they are attached forma phenyl ring that
‘is optionally substituted with 1, 2, 3, or 4 Re'; e Rmis independently

aryl, heteroaryl, cycloal kyl or heterocyclyl; wherein each
wiacreim:

15 R* is -CH,OH or -NHCHO and R’ is hydrogen; or R* and R® taken together are-
~NHC(=O)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 thereof.
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,




aryl or heteroaryl is optionally substituted with 1, 2, 3, or 4
substituents selected fromthe 3 22 March 2006 WO 03/ 04221K4rcR@DOEIS02/ 36237
group consisting of R, and wherein each cycloal kyl and heterocyclyl is
optionally substituted with 1, 2, 3, or 4 substituents selected fromRb; m
is 0, 1, or 2; is O, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 5 pis3,4,o0r5;
gis2,3,0or4; r is 1, 2, or 3; wsO0, 1,2,3,0r4; or a

phar maceutical [ y-acceptable salt or solvate or stereoi somer thereof. 10
The i nventi Y0 e¥y6hr ovi des conpounds of fornula (11): ReCruseesesn: 15 R4
I's -CH20H or -NHCHO and R5 is hydrogen; or Rg and R5 taken together are

NHC( =O) CH= y Bﬁﬁﬂﬂl Sfd phenyl is
optional | ygs-iu gﬁ | tutdtggmp g{rnﬂ;%hgu st ﬁ]‘g tgﬁsgiell ect gzg from hal o, -ORd,
-CN, - N2, thﬁmcauyiﬁeﬁﬁ\@)amomin@ﬂ@)mofthﬁiﬂﬁﬂmn 3al kyl, wherein Cl_3al kyl
s optionall y Substich Lot finds Sofodiieh %gsesocﬁgaﬁ&.smassaaat;aom

car boxy, hydroxy, am no e I'S 1 ndependently hydrogen
or Cl1. 3al Whﬁzmhwanglereeepmreauhtyltﬁeg alpohuophryldseas@tsu@nala#tymambhtonicut ed with 1

or substitue and R1 |s dr.ogen .or .- or a
O et PR e PR g e 1o, p ASAETIGECA (Pt S delener 25
The i nvgnt Fﬂﬂﬁ&hﬁlﬁucﬁﬂﬁwﬂﬁﬁmﬁ @Jf@ﬁgmgwﬁmi@@hng:@maﬁdxﬁﬂmﬂbfomrl sing a
conpound of the jnyeniion and a_pharnmace table carrier.
Di scl osed H@P@?"r’i‘%%}eﬁ%‘ibﬁﬁ‘ﬁu‘ﬁ q@ﬁf“’i‘ "gﬁgd'ﬁ’ﬁﬂfﬂ“r on associ at ed
with 02 adrener activi . such as
ast hma or chr 0nP%f&'eb‘ﬁ?ﬁgﬁgfmf?)%'Sﬁﬂﬁﬁ%ﬁéﬁ}g%@ggg E?Q%fg{ae\(gt'%jﬁ ?ne%?t’zg%?
neur ol ogi cedethdil compiésing stimulating fe adiesangicd eeceptet with a modulatory amount of &

10 cbmpound of the invention.

In separate and distinct embodiments, there is also p_rovided synthetic processes
and novel intermediates, including compounds of formulas (110, XV), and (VII) described
herein, which are useful for preparing compounds 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 cardiac disorder,
or inflammation) 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



22 March 2006 WO 03/ 042164 PCT/ US02136237 or i nflammation) in a manmal,

conprising admnistering to the manmal, a therapeuti cal 2yMatdhe2i0Bve anount

of a conmpound of the invention. Al so disclosed herein is a nmethod of

treati ng wodseemse or condition associated w th adresangbgsssmcept or

activity (e.g. a pulnmonary disease, such as asthma or chronic 5 obstructive

pul monar y S RaS ety RhGintiHRA? b3 hrborPat i nkiEably BbR 2168 Larbéh car di ac

di sorder; “or infllammation) in a mammal, conprising adm nistering to the

marmal , doms;: et silevare preferally e tq 4arhensions. Beprgsepiive akeligioBRs conpositi on

Of the | SRR bPWay Sk villiSahRSS nB&&FbﬁLﬂ-élla PE{HAsly10h nemslul ating a 02
A t e’vrr%f hdd cgm risi tv"nlislEII i ny

adrenergl c receptor, ‘ sing stimilati nﬁ a N adrenergic

r ecept or englh pHhept-Zenola-aetdrspyhmpome-cayl. radecHoengorrgesuhdtdiseylepdthe nvent i on. I n
separ at egand di stinct enbodinents, there is also provided synthetic
processes -and novel internediates, including conpounds of formulas (111),
“(1V), and (VIThytagesSdkingld deferh wraghepovaldnt uhsagrateddisdrbearboh groupr epar i ng conpounds
of the ipgyenti ' ' 2 F]g 55 he invention
as descri \ﬁgg #éﬁas-_rpa odramé%%%gﬂ ?lﬁ%gr‘édgﬁ'g% t %ﬁ’é’%&%ﬁgﬁa‘ﬁﬁ’“&és the use of a
c onpoundandfwhti¢hemiyrbe &intel ebranched lop corphimtipesdhaicod Bifch alkymd guobpst i on or

~medi cane |- | r et ] | .t h 07

adr ener gﬁ%f%a@{ g%{.%??ﬂg@% i@%@%/ﬁb%g@g?ngam%g{ﬁ%%éﬁ%ﬁﬁ%?gg)ggs%?b%g&tg as asthma or
chr onlic andistitl mect preferatpy; oo o ¢ cabseatoms. Rapeesentative dllsitawk groups neur ol ogi cal

- di sorder, cardi | sorder r i nfd annat k0. a manmmal . 20 Det ail ed
Descri pt iln(%lﬁd%ﬁyt%ﬁ]ggflega\f%%’?%ﬂny{l\ﬁgoﬁmggsﬂéu?i | #Igagé%ghg%rrpounds, conposi tions

and net hods dfhetidud “alloxghitefenrip aglvep of thé foomila eOR, ovher: Riawealkyierdupl | owi ng

meani ngs | ess otherw se.indicated. .The term"al kyl " r s to a

nonoval e?ftdéga?%}F%Pé e?‘nrflsﬁ?tg%?rag(gﬁy 6?‘3’& 6“66&1%?’0 Wr%ﬁgexﬂ%‘lﬂl%ém Pt|£°n ar or branched

or conbi ethdxyompropbrgy ieetapoSu ebuiakk ywéc-toRaypsobploef, earalintoxycopdnixg, from | to 20

carbon at ons; gﬁg{tﬁe@%eferably, from1l to 8 carbon atons; and still nore

prefe ab?'g?qu?' "4 carbon atoms. Representative al kyl groups include,

by way of  exawpdm, cyeltlkyil refeet thylmonnvatenomtrated cachpeyoliy broupwhitiut y| |
sec- but ylln?i! %%%gyﬁécé% 0% %rglrti-ﬂpcﬁéy}gdch ﬁﬁg gtesﬂé}}lc!ybloﬁﬁyq gpo}gflys’ pré}érgﬁg tyl, n-octyl,

. n=nonyl ,

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 .




30 The term"al kenyl" refers to a nonoval ent unsaturated hydrocarbon group
containing at |east one carbon-carbon doubl e bond, typi c2a2 March 20062
car bon-carbon double bonds, and which may be linear or branched or
- conbi nat mwnekdier eof .  Such aI kenyl 5 22 March 2006 WeCo®®B30RA364
~ PCT/ US02/ 36237 groups preferabl y contain from2 to 20 carbon atons; nore
preferahfy L0 %n&é’%&e&ﬂl {)ﬁ’ gf‘ﬁemsa%si&hllahsofiﬁwﬁeﬁEﬁr@d}ﬁm y, from2 to
lve a

4 carbon atom; epr esent &woups i ncl ude vvay of exanpl e,
- vinyl, mwmsemppmmﬁylomﬂbgm@ dmyhich the peiptof ptiachpent isp - enyl,

n- hept %O,T,g{k éhepﬁf%&ﬁ) %Fﬁg ¥f ﬂaJF 81;996 nRgpre%Eﬁfitzve Het&@ﬁ'yl‘hﬁﬁthluﬂe @?C 2, 4- di enyl

and t he refers to nonoval ent unsaturat ed
hydr ocar\mymfgxampﬁe peop Bbxroly. aoﬂﬂaerdﬂtpmelybwr%%&%ﬁiﬁﬂﬂy’u pl e bond,

typic r bons n nghinhiichuiiBdyibemdbREar or br anched
or g‘o %’5@’“’3 xﬁ@f‘g%a?w‘gﬁ ﬁ&dﬁﬁ& ﬁ‘%?lglu%ﬂsl p?e era% ly colrs:t ain from2 to
20 car bcmmaaylommzmmmelyb pﬂhmﬂﬂbbwldﬁmWhMmy ghenzoxpetyl deerpthiazolyh and st |
nore prefer.ah 0 trdbd X1 i8d kynyl groups

i ncl udeeb dlgfbegégggaqtyp?meztgﬁj %ﬁ%yﬁér op lrjgﬁgcpﬁeﬁ&{ﬁ Z%nyl and the |ike.

The t er mikeal koxy" refers to a group of the formula -OR, where Ris an alkyl

O o e TR B O "GP ERRAL AL A LA SR QUPS ghiiEhy e, By vy of

',exanple ropoxy, opr opoxy, sec- but oxy,

i SObLlUOXM)satbﬁtcﬂ ejmut sotyaroniatip grinpywhich iy te-nmsreyglc ampltididicl (4 &e. The term
"cycl oal ers 1,0 &, mn oval nt c group which may

be mnocé‘geldlo(’f%’é ge%‘lmtdlwé’ifglc t? %trq%%}éel{%r?&t gﬁ&%&@%a 1< gr oups

pr ef er abheyerotany, silsard frbmm(X) mndo wherkio nacat)hmdeﬁﬁhd@tlr b)rdmgangro i ncl udes

cycl oal k 0 _ap | or .het ich the point
of attacﬁl%lg# #Bet?fﬂcygl Wgﬁ?xg‘rcba%@cogtamﬁ?m(fwa e %Wrggort | % of the group.
Repr esenfr&hIS\t@1(!:at@h@alhkyérmgmmWdemnichhqterbqycmmjommseémmloe, cycl opr opyl,

cyclobutyl cl ope C cIo en c

1, 2, 3154 gy Mﬁ‘a{)ﬁ{w&ﬁg gpo&@%a%y@?glgn%lﬁﬁ%%*mt Oﬂ{lg &9‘%3%4”1 adar nant y! ,
nor bor nYEroﬂ@ﬁllayﬁd’mﬂ:ar%ﬂ.orﬂihegeﬁﬂtdm tharhglerocyolfl eydodigylaryhonisicadasit car bocyclic
group which noNoc C,Or

OTP?I}’:%y ﬂilesgf%ypo ﬁﬁir?ssntg{tgﬁélﬁtemcxﬁw g]FQIuC ﬁélﬁd%, 1;3} way of e{aﬂﬁ)‘feg) wher ei n at

| east onk
pyrrolidinyl, piperidinyl, piperazinyl, imidazolidinyl, morpholinyl, indolin-3-yl,

2-imidazolinyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, quinuclidinyl, 2-0xobenzopyran, 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




groups preferably contain from6 to 20 carbon atons; nore preferably, from
6 to 10 carbon atons. This termincludes nulticyclic cazb®aph 2006ri ng
systens wherein one or nore rings are not aromatic, provided the point of
attachnemo sy an aronatic ring- Representative arwergseuesi ncl ude, by
way of exanple, phenyl, napthyl, azulenyl, indan 30 5- yI

1,2,3, 4- tet rahydt onap eascorce/ndmognﬁsg?&ﬁgdwﬁ ok Mg Agoaryl  refers

to a monoval entt & onat conta one het er oat om
pr ef er alphcyodds ﬂm&a&&ta&rs@ﬁdlmudn&ﬁls&Qta&dadlmmmedgpdﬁavamdthagarafadnmhl ch may be

nonocyclic or milticyclic ., _fused). Such, hete oups preferably
cont ai n I iR tobe ?Céﬂc%éég\?\ﬁe%?f) %%aﬁwm%%‘%%?g% to 20 atons;
mor e pr ef i@ Huy are hbQRIR AR bARCHRLRIBictivEt pulliRhdly 8bats 06 sdatmhet er oaryl
.groups fused to a cycl oal kyl or aryl group, in whi ch the poi nt of :

at t achmand chrenigobsirpaive pYlBWEAY @SW%M@WF‘P’% bropshiiis a8¢ t he group.
Represe %E?Hsglﬁa)? t\;?éipa? 5?111‘019%1&&' R@?rhf}? Lﬂd%magﬁls?m ‘B]: AfSRaBLEE, PY r5|' oyl,

i soxazoly I SO |az razo pyrid equi valently,
pyri di nyéceptonactivity iy hlso hmahtalz@swcmtedmﬂadmmmh lebor (techiifaeghipple, i mi dazol yl,

tri .aZO| I%?]S Ila%n{leoz %léﬁ 126)be%§&;%%§)930% 11 zltlb? klseé ?&)Q(z'md?é/r i m dyl

"~ pyridaz yrazinyl azol benzi ni dazol yl,
. benzof urWﬁ;@DlﬁOTiandUrﬂ G‘pthntnidﬁzmﬂlﬁbl yl, indolyl, isoquinolyl and the

[ikeygThe {ehy et SLOmXel Ul QL RELTE OGS\ Cof A R ERBy 0 2 saturat ed

or péptlal ly P¥&° Ron-ar one may be
nonocycldr amubwhimistacaaptab]e(for(aﬂmﬂus;raudnmeﬂatmnt bich ekpdman&umm contains at

| east - one hef eroat o ref et beteroato sel ed fromN(X), S
a0, ViR PR Rl B ateub oG SR Pese Ry RO
heterocmhryﬂac@nmmp&c@pﬁﬂeﬁmkga;ﬁcaoasrgamcmcfdsom 3 to 20 atons; rmre preferably, .

from3 to 10 hIS term al aheterocyclyl group fused
to one or S%ﬁ%ﬁ“ﬁ} Ha{maccy F@ll?"accgptaﬁlg? ?1515<§1§1c}ea6e Sups. The point of
attaah rrﬂjahze@sfsulﬂ-‘da@c baizercpﬁmphqshlfong:r iz, cfmamcdﬁoﬁmfmﬁzaicbgmnooic nitrogen atomin
~.a heterogyclyl, .cycl oal kyl .- aryl .or heteraoar ort the group.

Repr e e TR HEPER peotIogr RS mlir e AfpociBy bRy
pyrroli diun:;d pitrfd] mtdtﬁﬂn&yﬁhosgﬂioﬁesxa-ziuttyiulfunmaiaﬂalpnﬁluﬂyhﬂfonm,r phoI i nyl,

i ndol i n- 3- etr ui nolin-2-yl,
qui nucl |xd‘f/"¥‘§ﬁ a tﬁ’dﬁ’% @B{M‘%/%W) “Hﬁthcm% F‘%/ ?Weﬁgwt "hal 0" refers to
_a f | uor Qlerieddl fffunatiqipdrobrogidgieydrochloric, acetic, sulfunc, 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




The term "oxo" refers to a group of the fornmula TO_ The term
"therapeutically effective anount” refers to an anount sgfMaedhergost o

effect treatnent when adm nistered to a patient in need of treatnment. 25
-The termyphHmbigent ' as used herein refers to the trqyifhRMscasF a di sease or
medi cal condition in a patient, such as a mammal (particularly a human),
.and includes:%égﬁ reve iﬂg the.qgﬁeasetgrthchahiconpition from
occurri ng g P .,‘1§P85ﬁ3%83 PR PRAN TR A P M Par ety B anel i or ati ng

t he di seaasedaminedideiallikeondition, i.e., elimnating or causing 30

regression of, the di sease or nmedical condition in a patient; (c
sugpressing gﬁ%“@?&@i ‘9&#ﬂﬁEHV@EW%§8%%$F$%ﬁgm?¢gvfm§PBWFﬁg o$ ;rresting
' tPF dewﬁﬂﬂﬂMﬁmfaeﬂu&heud&?@aﬁﬂogmeﬁﬁéhm&brﬁﬂmﬂhﬁ?&hﬂhnp&m&hb@ent; or (d)
alleviati t S tons of t sease qr .nedical condjtion in a patient.
> 25 iar e 06 e o accBlbs P ASDP e SueH SHEEHHF BB cease or -
gpnd_i ti %iysﬁﬁﬁ&&bﬁ%s?ﬁvm'gh&g&%aﬂﬂﬁﬁﬁﬁo@r@aﬁoaﬁ%ﬂﬁt&ﬁndgﬁhgmj ty" i nclhudes al |

i sease states and/or co i ons at _are ackn edged now, or that are
found i Rearssentste pigents GO by S8%of SAupleny 16, RABISRIRG o1 ¢ 1 ocept or
act i vi t yisoproiafoidics@esal, aidtheisice, WHeh thd Solvéninis vaike, tRolvhie forinedlistao,
bronchoconstrictive or pul nonary di seases, such as asthnma 5 and chronic
_obstruct%@ﬁmbulnonary di sease (including chronic bronchitis and
enphyigen®) ,  Jhe Wehl“lcaFind S réiets &2d fuAbiisAdl GRILE obdiéhn #BicEERGedi sorders. 132
Adrenergic_  receptaor actjvity is also known to be associated with pre-term
| abor ( sEgplacedpy apHispiuactiongl sigup pratom in agybstifution seaqtipgy Sucha§ a5 o t ypes of

| nf | amBgicRBpHiBEMbstiiione8iR! By WPoRRGRHIE Jpraftatie Bavi@E@gs No. S5, 290, 815).
10 The term " pharnaceuti-cal |l y-acceptable salt" refers to a salt prepared
froma bi#glade orgdreuepiddedoigioups é‘é%P’éB?t%f FrRJPS-S0%H 8 meslale: fSHao a pati ent,
such as god{RHRTRbsylaRlmh tRafkE;Snd 430xPEoSIR! dukesk LEOHR, trifluoroacetoxy and :

phar maceuti cal | y-acceptabl e i norganic or organi c bases and from

phar n@celie {ikal | y- accept abl e i norganic or organic acids. Salts derived from
phar maceut i ¢k YermCaapbaRh&uACI oD Gt dfpraedink Sroug-uitk@aienesul foni c,
benzoi c, canphosul fonic, citric, ethanesulfonic, fumaric, gluconic,

gl ut ani coreYRpERSEdaTHed reapfinns ¥ @R pBinp Aitrogege fepreseRigiiys FNpREPCENE randel i c,

et hanesghiaihGude, 1 Gie Got il i forMRANCOL S¥6is Cor RBAHIE ARkroFt gr&iigs,Cl Ni C,

sul furic, tartaric, p-toluenesulfaonic,
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




xi-naf oi ¢ (1-hydroxy-2-naphthoic acid) and the like. Particularly preferred
are salts derived fromfumaric, hydrobrom c, hydrochl or2zMaeste2006,

~sul furic, phosphoric, 20 methanesul fonic, p-toluenesulfonic, xinafoic,
tartari c,webdebes nmalic, maleic, succinic, and benzeceraedss Salts
derived from phar maceuti cal | y-accept abl e i norgani ¢ bases include alum num
anmoni um  cal CI un Icv R&" ‘1sfh‘§'d1ro?éi1 ferrous, lithium nmagnesium nanganic,
manganous, At BES] um so um’™ zFn¢c and the like. Particularly preferred are
anmoni um ZSAMMﬁMuemg&%mymeqoot assium and sodiumsalts. Salts derived
from phar mac ut| o |l e organi c bases include salts of primary,
secondary an PEHG %uef%rﬁfﬁegyﬁr% ?ncl udi ng substituted am nes, cyclic

© am nes, natun%dpbqiﬁcomhmlfmr ia@ith@H caMHEHe. | | ke, such as argini ne, betaine,
caf f e | ne,. N et hyl enedi am ne,- di et hyl ami ne, 2-

di et h;LH ani no ﬁﬁ’ﬁﬂ%‘f awuff%ﬁlﬁést%}iﬁ“ fi noet hanol , et hanol ani ne, et hyl enedi ani ne,
N 30 et hyl rmm;ﬁpedlﬁcn&;luel‘fbrel"laydﬁ mgettiml meNH@[quHFCHeQr @(E(E@Mm ne,

hi sti di ne, hydrab 6S amne, |ysine, methylglucam ne,

nor phol i ne, ﬁiYaﬂ%f"‘ﬁ ;553%8%?2 , pol yani ne 22 March 2006 WD 03/ 042164
PCT/ US02/ 362&75peﬁﬁ¢mef@m5’dﬂiyﬂmgerpurl nes, theobromi ne, triethylanine,

' trlrrethylam 0 trorrethamne and the |like. The term _
~"sol vat e" Tr‘L‘eﬁPQC‘{-“b‘P %‘r@l‘%‘y Ehggregate formed by one or nore nol ecul es

- of ajgol ute Aspemﬁ(avmrfﬁﬁﬂdﬁ@ of the invention or ‘a
phar maceutic accept a t hereof, and one or nore nol ecules of a
notbe gt G Ty 122

sol vent. Suc Y crystal | ine solids having a

substanti al | W dpexaelvaim farR tadether with ROk UCH,- andHs0lyent .  Representati ve
sol vents include by way of,,exanple, water, nethanol, ethanol, isopropanol,
acetic acid, AWacifihleRER” HRYOIMe solvent is water, the solvate forned is

a hydrate. momepspwﬂmﬂdcw\mlmagypup" refers to a functl onal group or
at om whi ch can be_ disp anot her functional group or atomin a

subst!Pt uti on Aﬁéﬁﬁ?wef%hmé‘ggﬁgmnucl eophi | i ¢ substitution reaction. By
way of exa”puﬂwﬂiéﬁﬂf}’e@iﬁelﬂﬂﬁéﬂot@“iw Rkef1, QUPAY], drfidetetanyt,hl oro, brono and

nosyl t REFTHe NOKEL M2ty PO GERpOC Ry 68 Cofige™ & Prosviate
trifluorgrieglomw, -a0todR, hﬁR‘*G(k@)ORT hﬂRf@EO)NI&m WRpSAHERT i ng group” refers
_'t capr OtN%q tl\II d %( g(r))cf){lal PR 'HN—(aflgd Rf,‘ ~N(NR‘R°)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'Z is hydrogen, alkyl, heterocyclyl, -OR", -S(O),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




preventing undesired reactions at an am no nitrogen. Representative

- am no-protecting groups include, but are not |imted to22Marddoosacyl
groups, for exanple al kanoyl groups, such as acetyl; al koxycarbonyl
groups, @wéchnasest ert - but oxycarbonyl (Boc); 20 aryl nep€isuspgaz¥onyl groups,
such as benzyl oxycarbonyl (Cbz) and 9-fl uorenyl net hoxycarbonyl (Fnoc);

caryl met hyl gr ehoas thanzylsoBRy, trityl (Tr), and
1,1-di-(4"- W@H{gx&ysgﬁééﬁy ) net h 'LI'B s(i vl . groups, such as trinethylsilyl (TVB)
and tert- but&nbﬁibmm\@q‘ﬁmcf@f% §(,0)7§Rdtc-t he like. The term

" hydroxy-protAe:gj%ﬁg‘é&ge P{'i‘-""is%fy%?ento a protecting group suitable for 25

preventing undesire reactions1 at_a g‘égrox grg:l;'i)' Representati ve

" hydr oxy- pr ot dotothexspegfiovabes forRT isalyl, pikenyh alsynyb eyl peteeddl t o, al kyl gr oups,
such as nethyl.. ethy : b ef %05’[%’”60'?', Lo eoRs.cE@NREEanpl e al kanoyl

group?, %ﬁ% ggl’gi(ngéﬁl?’ ar ’m&:i hy ’gcréu ;?,b(sugi:eas ,benzyl (Bn), -

p- et hoxNRIGERY FMEFONR R], LR ERDARE HiIfC RRan@Rd bRy | net hyl

(benzhydryl, e | Yok - S haaieyl silyl (TMS) and

tert- but%ﬁﬂf@?%?gﬁ’l y 38 ti?’ng) %%&t-ﬁ(?) i klg?/ Spegcific and preferred

val ues i st edArotileospefific vateediocR & hyérogsst dlesbdntescychihdORanyOER - %Br e f or

- 111 ust ra?’ @fﬁﬁ%y; they do not exclude other defined values or other val ues
é ned

within ¢ ranges for the radicals and substituents. 9 22 March 2006
VO 0311042164 ARGTHetG8866aG7TorR Y jsdeicfocrriaPBe -$(6).Rizor SO Rogen. A
specific valug for i wdrogen. A specific value for R3 is hydroxy. A
speci fic val Lfgsﬁegﬁcﬁu?g’rﬁalﬁ%ebr NHCHO. 5 A specific value for R5 is
hydrogen. A spegtific ealuafonR fiosS(@4R’and R5 t oget her are - NHC(=0) CH=CH or

e TR
wis 0. Ahetardepameitlyiseleata firen o growp capsidtingof Rydrofers flgerpfablorasal ue for R9
together with R SvvdiaemyiminSdibStony, -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 arc 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




A specific value for RLO is hydrogen. Another specific value for RL is
al'kyl. 15 A specific value for R 1 is hydrogen. Anot her2zspechfioosval ue for
R' is alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, -N®2, halo,
-NRAR', wddlM¥s - COR, - OC(=0) Rd, CN C( =0) NR' R : PCTIUM@(?@'R

-OC(=O)NRARR, -NRIC(=O)OR, -NRC(=ONR'R*, -OR', -S(OnR NRd- N\NC( =0 Rd,

-NWN=CR'R", RiR: n?th ek wabsaiRf i value for R’
i s hydrogen, %Hﬁggﬁﬁyef&cygﬁg{%& " ', or S O) 2NR'R . Anot her
speci f i chydsdzew Rzmhyﬂwng ﬂiﬁck@"dy@ﬂﬁ andmgeth%iﬂe)sc FPN - S(0O z&aw

Anot her speci & LeSheifRnt ﬁg@&dﬁﬁj’o sReEEEhRIVigal ue for R11 is
-S(Op, R. Zgép%mﬁ@gﬁﬁ?{)%ov%m ¢ ore Rlil ?s hydrogen Anot helr speci fic val ue

for R12 Imk(wﬁkyﬂ lsﬁkeh?ishy@b@ymﬂll melkyl, apbpehesEedyyl,  heterocyclyl, -N2,
hal 0, «NR'R = INRIC(=O R ,

- O =0) NR" Re %ﬁﬁ@égo @%OHIQR 3 &E@é@@nﬂonq}é Vs uﬁa)s%u(ﬁﬁ)anR

NW NR' - CLSRE)RRis hymm;msmyﬁommﬂﬂ¥ﬁ@bWLS€@PdeR 30 Anot her specific
“value for R Y, byl OR', -S(OnRd, or

- S(0 ZNRdR . Z‘Xhes“pd%%fl&g%‘[\;’é‘ fﬁ’“&%ﬁ?‘ﬁ& era%)kg/ lyl, -OR', -S(O),,Rd, or
-S(O ~NRR' . Whmﬂa&rofélpgmuphSR,\ﬂad)threSIﬁemﬁcRﬂBEfoerml 531111’0 22 March 2006 WO
03/ 042164 P 802/ 36237 _An 4 s -S(O "Rd.
“Anot her speci alogéleﬁ)otyp%tfg'emmﬁe? ﬂcq’?&ﬁ%ﬁl%%\ éf‘)e ‘fic value for RI3 is
hydr ogen. AndWhmmﬂmémafgrwprHl,moﬂmmom@emﬁc wellieyfbr R'a4 a(ﬁr@p‘lionalé)r kynyl aryl,

~ het t | vl hal N O) =0) Rd,
e R Rl S Akl Mookt e PO c Y, - O
-S(O X, d\akoRyRuydngxyrkinb, -N((IW?.U];M;ZCB&RI -CN; &dNBER) Rd, or - S( O 2NRdR7. Anot her

3P6C| fic val uﬁhfnorartofg’lelg%ugyﬁi"oag tﬂél‘ IIIOI'G %cdlﬁcb‘? lleer 01'01¥dci4 Bﬂenyl' R v S( O) 1 Rd’

l"

h

optionally substituted with 1, 2, 3, or 4 substituents independently selected from flnoro
15 and Calkyl
| 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"

12



S(O)2NRIR 10 Anot her speci fic value for R13 is het erocyclyl, -OR,
-S(OnmRd, or -S(O2NRdR . A specific value for R13|52m5mﬁ;§]oemf|c
value for R13 is -S(Od, Rd. A specific group of conpounds of the invention
are conpounds wherein each of RIL-R4 is independent! ycgBiwséed fromthe
group coMQ %Y of hydrogen, fluoro, chloro, 15 amino, hydroxy,

NN-. di met hyl ami nocar bonyl oxy, -CH20H, and NH%O |s hydr ogen; or Rl
i s hydrogen; Af&submtdtythsmgepfthmwwsmgx?weﬁ P&i‘eg’ﬁg‘ gkl Poget her are

- NHC( =0 iabdifo, Q‘pral@fl -Serpakygds of the
i nventi &2@?’ Ce Uncg‘ %ﬁ‘%’%ﬁ&a‘f hydr ogen; %dl s chloro; R3 is am no;
R4 is Chbg(:@)Clgﬂﬂylﬂﬂ(ﬂCl}?]ﬁYb@ﬂo)%a&YEd}yé C p of conpounds of the
i nvention unds hydrogen; R2 is

NN- di mt‘ﬁgﬂ%éﬁﬁﬁﬁgg‘gr%nﬂ %lgl}sdf?lydr ogen; R4 IS L\I N

di met byl ani i AeGR: bERifk oadye foaﬂﬂmlm'ﬁ abgverppateHdehalo, & Cedko5 Bup of
conpounds_.of the invention are conpounds V\/nerel n Rl is hydrogen fl uoro,

or chl or_'SFs R2 is hydroxy; R3 is hydrogen; R4 is, d;ox lg R5 is
hydrogen. A mpﬁﬁﬂwm—&@;&ﬂﬁp Mﬁcbﬁluqfﬁ’é[*l% §ni°g T tb(?orrpounds

wh hi hyd d
ST 5 hydvessaronso ShEpel e ol SRRk g et Rn SUL e e

CoNPOoUNdgond) Rh&éin ﬂBheﬂeﬁ»cydhydngg[mmnﬂmon@ﬂh}'ﬁ?%@éﬁm REFLARYr oxy; R4 is
-CH2OH, and R5 js n group of conpounds of the

i nvertdi dﬁd@F@eWﬁBg{fngfg&&ﬁ@fggn’ Séﬁ_ffggﬁ%%gdr R is héqd} 8’8 R3 is
hydroxy; R4 wﬂaenb&ﬂﬂ){@le@aﬁbmﬂ&“%y@he@@eﬁal“ OEBe%"ide denehisp conpounds of

the invention are co er y diic buﬁgnﬂ;s hydrogen; .R 3
i s hydr ok MhETOB ‘\é\’q?’ ‘g"rsgté‘%‘“’-‘ SE] b 11 22 March 2006 WO

03/ 042164 PCWQ&@&AB&B@§0® SPNR'RF, @ sppeifigyalpé fog dﬁhﬂ?‘”ﬁ’i % he invention are

conpounds wherein Rl dr.o dihagend witd 1,253 Rydr oxy; and R4
and R5 tbﬁ’é@ﬂe}"h"é‘?@e&"’g@“@y “gpen 3 gh(?llaigygroup of corrpounds of the

i nvents oghb@ﬁteen&mpaﬂdﬁiywwﬁ fmﬁald, d, glkyh FaabepnandRedy i s -SW R13 is
| hydr ogen and Renlp%rt %hﬁg bioud aray NRYE, a@ﬁ&ﬁ{c%fﬁ lFor R® or R" is heteroary};

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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‘5 A specific group of conpounds of the invention are conpounds wherein RL1
is -SW R12 is hydrogen; R' is hydrogen; and Rd is al ky?2 Mardhl 2006

het erocaryl . When part of the group -SR, a specific value for Rd is al kyl.
When par\;,og{,mtz group -SW anot her specific val ue ferrédsea3rC, - 6akkyl .
~When part of the group -SW another specific value for Rd is C, -,alkyl. 10
When part of .t he - SW. t 0o fe FRRE {sfab§ oM for Rd is aryl
optionally u%?%%’té%?'%\é{ ﬁé’?%ﬁ& , or e4 suggw?%er??g i ndependent |y

sel ect edwbstianadhathd, 2,3, prbdvkstityenis@ydependpmsly yeleckddromdalo. Spaalksl. - N(C, 6al ky)) Z,
nitro, - and s .. When part of the group -SW another nore specific
val ue fo@%"?”sﬁng%ﬁﬁyl optionally substituted with 1, 2, 3, or 4

subst i t uent s Whed egesfdiergrbup -SORE ot sperifia wine fordo isphemyboplipgally, | al kyl . A

specific _group of co unds .of i I s wherein R1 1 or
X518 ebronenre FSTRERR RS el el ARl o)
4-f 1 uor opheny gréfiested gooup off comgtonydsplf ey vehtion aregompensds Wbﬁfgﬁépf’fof conpounds

of the inyentj.qn are. unds [0, S fdoepen or alkyl, R12 is
-S0O,, NRIR™ 8 “Shgim ﬂ%@@ﬁ%}@fc%éﬁmgo@ ﬁg%lﬁili&hj l’gorrgﬁ%%o{)b}s C npounds of the

i nvention ar e pedifogagsfwhepends il inenti@@riRrReyndRyherein ahigtt ogen or al kyl ;
and R13 is drogen, Whep part af the gr b .2 specific value for
Rd is al?&?l"?ﬁar’gﬁg’,aﬂgF 85 lRe?‘gaeraé/}f? t%enog%fg‘%boolsks% rl?‘g‘ roglgn, al kyl, aryl, or
het erjgar plispendenilyeieRctedfitm delgydup cansjsting ofhydagenhvdkdr-Oealipil, and Balespt i onal |y

substituted wth_one qr re (e.q. W2 1 3.0 Ol 4)..5U I nts
i ndependBREFY Ay AL pre -aﬂ%mo%?nagys% It‘étﬁ%wﬂlﬁlg%%%@r&%%ﬁgﬁhe ni trogen atom
to whi cc\ﬁ,g., 1. 2ey canhaitsubginReksi S a heterocyclic ring having from5 to 7 ring

at ons, erein the heterocycli.c rjng optionally c i il..or 2 additional
het er oat ons i%@éﬁ@ﬁ&‘@?ﬂqf#‘o?ﬁ‘i’“@g{ ‘éf{:fhe Lﬂ‘fegﬁ?noaﬁ‘bog}ﬁé unsdglr‘]‘{‘hgllreﬂ%{r ﬂjﬁi trogen. 30
When parip@f the group -SO .NRJR, a specific value for Rd and R , -
i ndependently is __hydrogen, alkyl, aryl. or heteroaryl..wherein each al kyl,
“aryl ,150r het et SREFifif BOPROIGH W?g??vhe'gﬁeﬁ'g?q?ﬁ?o&?o\lf\? Sﬁ% I:em\g? % or 4

substi tugstss i ndependently selected fromR . 12 22 March 2006 WO 03/ 042164

PCT/ US02/ -3623; specific group of compounds of the invention are cqmpounds 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.
W.ﬁen 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 substitnted
with 1 or 2 substituents indépendently selected from halo, C, ;alkyl, C, salkoxy, hydroxy,

_CN, and -CF,.
14




'-As a s.ubsti‘tue'nt' 'as part of the -g'r oupm- SOZNRdR a‘ speC|f| C v'aI ue for R' is |
hal o, C, $al kyl, C, , al koxy, -S-C, _$al kyl, aryl, hydroxy22 Rardn@R006
-NHC, . al kyl, -N(C,,balkyl)2, -0C(=0OC, 4al kyl, -C(=0C,, alkyl,

(O O Pablihies - NAA(=0/C, . al kyl, (= NHC alkyl, wesfdgézani tro, -ON
or -CF3. 5 Another specific vaI ue for R in the above context is halo, -

- C, 6al kyl, C1 R R a
specific val ulggécgl%% ggfcfoﬁlgg'?ngﬁéﬁﬁeﬁ%%%&%Fl&gb%ug({sr“?)hgreen lgt?%{r}ri] to which t hey
are att aBifedgettsr aritln%etlomsycdvﬁuw théynage itmotied gorforaprtnBitadar insaﬂun@d Sat ons, wherein

t he hetepo cont ai,n r a het eroatons 10
mdependéh‘fl;fneé%ereec %chﬁpn A" )?né/g()é'rﬁllorec nat%mg ﬁ?%eehm en part of the

group - b@epdrdRy saccmpémm‘axggenadulferdrmttro&n a:tdi{hmseidaﬂhﬂmimmbl y is alkyl;

wherein each al k t1Lo sti.tute Wlth

oo 1w ERPE oStopitne o ROk AL AT ek Bt oy digllr BB Ve (or Ra or
Ris phenytiqnalmsubsmpm»h;u a,rylyuisremhidneaaﬁdsre [ by, 3,acm4) hmohbktwentss optionally
subst i tut ed ¢ 4 15 suhs st.ituents inde nt.| iﬁ“sel ected from
halo, idrqsbecia o o goimpoiasi BnpktiR e RPORE: SPBtRR Soonrn .

lzgfﬂ);;ﬁy sﬁe’fﬁh&rted T O et fL”me?Chi hSte;ﬁﬁreﬁh'ys
sel ect ed frong g@fp\égwﬁnd&o@g?wﬁwm%fﬁﬁom@ ﬁfy het er oar yl

i's pywi dyR'31méthdfﬁyﬁbjﬂoxy,obcnkﬁb}@;2&|1§dpropaﬂ{ A preferr ed group of conpounds are
conpounds whe

ein O’/NRAR ;  wherein Rd.i
oLyl - 6 rhcInE By B oS of HEPREGn e pURRHRANICSARIR | phenyl
-2, 6-di nehﬁwkbﬂeeachhyc&ogehj azoyl, 2-trif.l| uoronet hyl phenyl , or
3, 5-di chl oropheny]_; and IS drogen or ethyl. Another eferred group of
- conpounds ar E ﬁf?&gc’g H‘é“r&gﬁ{/tg‘?gﬂ“l"%"’%\ﬁ"féf’ R?““CE’S”W"“VP Eﬁa 'R12 is _SO2NR
R wher ebfie BR'QREP, &d@@ﬁhﬁranawdcnofth@otﬁér@w@oﬂw‘\Mﬂaﬁak‘hi@y are. attached are
pi peri di no or norphol speci fi,c, group of compounds of the invention

ar e cbﬁrpa:rﬁ’ﬁmdwﬂwﬁ?cwdﬁfﬂl tb*’sgmwﬂﬁ@ﬁ obhydrpegs, plkylpeyplpaliod, Ivderghy: and R 3 i s

hydr ogen and¥ay, b;aémﬁm@mx&yws c@a@dany besiﬂ@t@@ﬁﬁﬁ%l @fth bheorinitye@is B, are
corrpounds wher ei IS - R'; R2 is hy droggn or al kyI and RE3 is

hydr ogen?» ‘W?éha]‘bé’F F"‘ﬂbf °‘E?né) @}Fﬂlﬁb"su@)@ﬁ&f wherdpBeiapd R vegether Wit thd i s al kyl
aryl, |, or ek ﬁf@lﬁ&li/ﬂhey akPattached 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.
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22 March 2006 WD 031042164 PCT/US02/ 36237 Wen part of the group -SOR a
specific value for Rd is aryl optionally substituted w phMarct22008, or 4
substituents independently selected fromhalo, C $alkyl, C, .6alkoxy, and

- CF3. VW&o st the group -SOW a specific val ue fuug R phenyl
optionally 5 substituted with 1 or 2 substituents independently sel ected

from hal o and I ef.err.ed. araup of co unds. of;; the I nvention
are corrpoundsA%eggrﬁgF}éxéafldgglggﬁﬁoﬁtge n gﬁ%ﬂg?re\?\%néqoéml?% ref‘ngé pﬁenyl ,

4- chor ophikylyR ! infptitegdn; argrR %is hydnegeaphenyl . . A specific group of conpounds
of the inventj nds rei.n at. least o f RWR12, and R3 is
-ORd and eac hA g%fe?rrﬁ‘gg%'? ngé}gg un@é?c?fﬁxa lfweﬂ&% Vil pﬁi‘?ﬁ Pee¥ R ependent | y

sel ect edRfriomethjleetyyl Gspropplner cytibiegyl br wiyeakioBE and RIZkakkn tog@haakieyl , and hal o;
wher eifn ¢ Cﬂ(&\% or -O-alkyl is optionally substituted with aryl, or with
one or nor ed. 1, 2, 3, or 4) halo substituents. A specific group of
conpounds of A hecifingent éfeomanedcahoidngtiondre tanpoultk wheinOast 15 A

specific_gr 1 Qf2 C ounds f%{]é_in ention. ar e compeunds wherein R12 is
-OR A sB‘gecﬁ%Pcﬁgr%ﬁFd%a‘%d%ﬁ%Sﬁ ulf’fo\ﬁfeﬁg’q ??\}zengi OW_G% é® conpounds wher ei n
R 3 is - @depeAdenfipdldeied fromahkzr@ip consigtiay 6olsdked, MRyl \O/E141] @O hab,e conpounds
wherein R' .is %lgyh r n, R12 is -OR ; apd E13 I s hydrogen, A specific
group of “eSRBATH 18y “g’fﬁ@? IS RpHoRaIY Frbstitated wga@f Fih P mEe ey is - OR';
R12 i hgd; ogBmplopotahitRl 3r 2 sO-asirsabstifienihen part of the group -OR', a
specific value for. Re; i s _al kyl, optionall substituted with one or -nore
(e.g. 1, 2, P whpreip ﬁ&?& st?%g’ﬁ ‘E"E%WF@‘“’&’H ‘éi]i’l%‘bt?‘@bat‘? PP subst i tut ed
with 1, Risedhensring, iy beftfigichnGitiofiallyaaitlinicaasi 122,18 orl4R°Oflii onal |y
substi t uhgd . t t& 1tI é 3, orth4 substituents jndependent]y selected from
hal o, C, Redidreendedtly sifaestfipm he gopy Copising i Refroeepaioh Jp RV, 23N C, , al kyl ) x,
- OC( =O) Gl Higtein anfrhifDofGHalkt ¥4 optionAly Ghiutta withlaryl, WHHGhE 6 fore 62l KYI | -
- C(:CR)SNH ' iaﬁrsyl ..carboxy, nitro, -CN, and -CF, Wen part of the group
-OR', 3 1% PrOT AR O 0 T 5 -O-2lik §YPSUBRS onal |y 30 substituted with one
or more (e.g.A dpecific grdup @lcofipouilad o S iRFhnlib RNt npRtils 3/neRinQPkanal | y
 oneof R", R™?, and R® is aryl; and each of the other two of R'", R'% and R" is
. independently selected from the group consisting of hydrogen, alkyl, -O-alkyl, 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, optionaily substituted with 1, 2, 3, or 4 alkyl, -OR’, halo, -CFs, or -OCFy; R s
| selected from the 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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substituted wwth 1 or 2 phenyl substituents, wherein each phenyl is
optionally substituted with 1 or 2 substituents i ndepenzemaieh Bebkect ed
fromhal o, C ,alkyl, CE 6al koxy, hydroxy, -CN, and -CF3. 14 22 March 2006
VO 03/ 043dpdnoifadd USO02/ 36237 A specific group of conppppfisdzd he invention
are conmpounds wherein R 1 and R12 together with the atons to which they

are attached 4 glolhieda oHoahbhll o el ffbopmpurds whleif RIEHREr €0 11 NG

conpri si ng one ‘or nbre carbon atons an eteroar I ndependent |y
sel ect ed® teasihescyilerhe aterny tpowhickrthayiare atigdhnd forn d flRddbenso drgl ect ed from the 5

group consi St“bg“‘ﬁéF‘E‘}’{’g"fg&ﬁéb&g@ Aﬂﬁe’md”%& aﬁyég%,p'ﬂlqs QﬁerQPﬁWasE ein any al kyl

or -Oal kyl i stitute one or nore (e.dg.
1, 2, 3, OWrOfR? J@dgubsiﬁetwmylsandeﬁchufrdeoﬂpmfofﬁ' '&wpdﬁfﬁsconpounds of

e B R PRS0, B DSBS LS 20

i nvent i owheseia anyoalybomBslihis opiionalky $ubREit¢d Wﬂﬂ)arjdrwﬂi&elosmﬂmt(hg)dy et hoxy,
benzyl 0Xy 3, @'r“)mﬂg%g'%ﬁ”ﬁh %lﬂgs'nﬁx %oup of conpounds of the invention

are conpounds erei are each hydrogen. A specific group

‘of corrpounds ODf’VthbFERI“WnéR itogether witicthaplons dovhiMbaneiare dthche@fmina one of R,
gl % kyI and each of the other two of R', R12, and R13 is 15

|ndepen en y se &cted from the group consi sting of hydrogen, al kyl ,

cycl d8l kyl , Wsj:p@ﬁ‘ygmupa:ﬁdom[ajuods offierimientianye catnytinds ¥hegih ROnad | v substi tuted

W th arwhi re or al o, or th 1 or

-0 al kylyﬁsu s'?ll tue eatom Omﬁgecﬁélﬁﬁaﬁattidhgc}'l%hﬁ?“{'%fﬂg?rﬁﬁ?a‘wl?#’t he atom; to
whi ch trﬁ;y»ranemharecmiged:npmmoarbsaauamhnerbpﬁﬁnauﬁwlmmgqzdrﬁ 6, or 7 menbered
car bocy cheG i fic grou ounds,of. the .invention are

spec
conpounds ev\%aérnésg?\deg?nd?nél%'\g‘gecwéllrféo“g?xy o, S%"rnglf?éerﬁw ?rgmﬁ"l’lgwg and each of the
‘ot her t wen oftidrallylhe sﬁ&ﬁt;utea o6l c4Béh wish one rademmd &4Th) d sbreiatseid g om t he group
o ky131 o sl e P B oy et b fe. g, 1. 3,
or 4) ha&‘pamd®” 1Wnﬂd!pelhdenﬂy Bleetod frbriyHe gsmﬂpﬁbnsisu@ﬁfﬁydr@nmlgnem fic group of
conmpound th | nvent i-on R12 toget her
with the 63?%;1’8 ?o vvh?‘c AL '%@ﬁ%‘o?@ﬁ?ﬁn@%ﬂ?@?@&%ﬁh unsat ur at ed

g 5, 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, triffaoromethoxy, 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, -NQ,, halo,
17




6, or 7 nmenbered carbocyclic ring; and R13 is selected fromthe group
consi sting of hydrogen, alkyl, cycloal kyl, hydroxy, and2hMamh 2008rei n any
al kyl is optionally substituted wth aryl, with one or nore (e.g. 1, 2, 3,
or 4) hal\\g)osfﬁmﬂth 1 or 2 -0-alkyl substituents. 30pArgfR8khtCc val ue for
R13 is hydrogen. A specific group of conpounds of the invention are

Nar oh 200 bo GuRo DGRt N s REEE T T OB R T Cootnds of ¢he
|hn\d/ent| OMM"%@@MHNR“MRT ANERRRIR’, zmldk?(Di)ZNRfBZ i's hydrogen; and R g is
wher ein R oo R i Erof kL SRR ARIES ahopli Bt BER ARG, “OF Wher e n

R' and Riih1,ak&mr t egsiites ifdependbnilyGH26HPIRm RY, forR''spd®'Y, ech grybup  of

conpo nds f the jnvention are conpo S rein at . least one of R', R12,
a3 e s el RS Iy PG TepIEHY R13 1o
N ndepend&l&ie&ﬁ&ﬂlm&h@ﬂxw‘@ﬂﬂRﬁ&a@f@b&ba&ﬁmﬁd Bdtdratgclof is bytd:lnﬁlgen, al kyl ,

-0-al kyl, .an erein _any .al kyl. of -O | is optionally

subst i tuf"@ﬁ W({]W ﬂ%\i‘ﬁ?l’ Xmox‘i\f'f‘}]i’s &dPJeP%idﬁm{yé?]@c.tgfj?c}/“iB ?E‘d%g or 4) halo, or
with I or 2 R:ghigbgesubstituents; or wherein R' and R12 toget her with the
atons to whi ch they are. attaghed forma fused benzo ring, which benzo ring
- can optional |“§P%@JP§BE'£’E‘SI“{%N§d 1jtR of paraio e gr‘i‘ﬂpcﬁm??mngal%ﬁ %1 R13 is

. i ndep@ndent | w5®| geted fromthe group consisting of hydr ogen, al kyl,

-0-al kyl, and _hal o, wherein any al ky] or -0 al kyl Ig,tzl onal |y
substi t ut ed \ﬁ“’cf?fa'%lll’wthmﬁ“taho"ﬁﬁ ~GPUHCEmPOrS S(éa"b(’“_?t 3% or 4) halo, or

W th 1 ofndependehidy éélelzte&ﬂ&ﬁtnetguﬁpb&xsxsﬁagsmgaxf)g& @Ey@%?cl@ilk}@(aﬂjﬂounds of the

invention are co |.east , one Rf, R12, and RE3 is aryl;

in
and eachhggrogyrgl %e"ls(@w% %‘Fi W}WR%?hef%ﬁcwlllssOP“PPﬂﬁ]@pendent ly sel ected

from t hegBtued A0S bSt dubdinkhts gﬁSeQ%ﬁy sccked from F; é%l:lk%iﬂy]: is %tﬂmblﬁ‘ 0, Wherein
any. al kyl or -0-alkyl is optionally substituted with aryl, with one or nore

(e. g.151, supgityted with bPr Yyebyiigiepts indppegfanHy selegred SromR” sﬂn;éwcbshaﬁgqcmlﬂe nts. A

speci fi cis@ @dﬁmﬁubmaﬁﬁo&fsuﬁmeﬁ@mgﬁeh&ﬂuﬂe@c@@&eawqﬁd pherein R 1 is
phenyl , op i onal | y substituted with , 3, or 4 alkyl OR", -NO2, halo,
"NRdRe, andopi@2; - COPRd, - OO(=O)Rd, -CN, -C(=0)NRdRe, -NRaC(=O)Re, - OC(=

O NRRe, - 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




'NRaC(=0) OR', NRAC(=O) NRdRe, - CRd(=N-ORe), -CF3, or -OCF3; R12 is sel ected
from 25 the group consisting of hydrogen and -0-al kyl, opz Marshl 2006
substituted with aryl, or with one or nore (e.g. 1, 2, 3, or 4) halo; and

R13 is h A specific group of conpounds of theg ,oNn are
comound%&&%f“n R 1 is phenyl, optionally substi?ﬁ?@gﬁ\;}mﬁ?ﬁ 1, 2, 3, or

4 al kyl , .= . |.0. .- CE3 .- , ﬁglgl t he group
consi st_PﬂE%ﬂgh?gﬁ%hﬁteeﬁnegﬁhdm léslqc??f":?a!%p I oéﬁg?l‘@ﬁgg”g%tgﬂ%‘%tigﬁgw th 30 aryl,
or Wi t himdggendentipsaletedl érom halb,an@ C, 3alkydrand pach gimimidiapids Rt®nilly hydr ogen. A

specific,group o 0 unds of the invention are conpounds wherein R' or
R12 is 5‘?%’3 S?'E.Rwi%‘fz‘?ﬂ%grch 2006 WO 031042164 PCT/ US02/ 36237 A specific

group of conpsutiegsmostfprdféred sutvgralp fcompandoapampiandswberein® H81 and R12
together_ W thsthe atanms to which they.are attached fahiim a fused benzo ring.
"A speti ﬁ@’&&o’%p@fﬁ d 0% a@?’" Dﬁg il%\?'gfﬂgfmo%”la}ygang%ré%unds wher ei n at
| east  GS(O)DRRY] wherbik RY ami RF aR iBdepandetiyeelocydtrgth the @rudp eanshtimfoft he ot her two
of R11, Rig, d 3.is. 5.1 endent |l y.sel ected .from oup consi sting
of hydr SR gl e RO PR st b e 0P TRV T
opt i onalid gpticatDg kubistita@d with { Bubatittlent selettbd foore halo andCie; dflglgnddach 2, 3, or 4)
halo, or with | or.2 -0-alkyl substjtuents:. aqr ef.ei . Aand R12 -toget her
with th@%&ﬁé’@@%ﬂb’ﬁ“‘f%@%@ a‘f‘l’%‘g‘ﬁeé’ﬁj 3?18‘3?ﬁ%g1m{%&e 5%%?3 icring. 10 A
specid i ©-Qf. LRk RE aRSLbgshepvith ihe nitrganitdm o witieh theympoatadsd aker ei n R' and

R12 together wth the atons to which they are attached forma saturated or
unsat ur ZoEpolno or@ipeRiing o nhered ring conprising carbon atoms and

optional |y CanRhdrSicBigreterd sab-HotRifeainpetmds el epandehWhyeimd'tst ed from

oxygen, sul fur_ of . nitrogen, rein saidri apthonal Ly. be :
s’u)l;gti tu%%déilf”égﬂsdﬁﬂmﬁ? ‘Pfl?t;\r,\\g?%‘ﬁ"%%“% B‘s('g%)*l,{d’cgﬁedc e’isg:?'?fmé%i dring 15
i's fused; bienid, LRIRARrel dAgh phediil Boph@RARPsubithiged @lh Opibshraal djecled substi t ut ed
with 1, 2, 3, or 4 R; and R13 1s independently selected fromthe group
cons?%tiﬁ?&@ow&’?}ﬁl@h, al kyl, -Oal kyl, and hal o, wherein any al kyl or
-0-al kyl i's Apéth@ Rl eferrastt-fidbeet colbsunds yb conpobiils whiein®'' sor e hal o, or

~with 1 or 2 -0-alkyl substituents. speci fi g, group of .c ounds of the
i nvent i oARaM R oIBHMIPEeE Ok el"‘“n%{Rl’5 #‘Ayd en ag %21’% -(?1{';', wherci RETR

2, 3- di hygraxp- - met hyl - 3- oxo- | -pyrazolyl; or wherein R11 and Ri g together

with the '

Another most preferred sub-group of compounds are compounds wherein R"is
20 Cizalkyl and R is hydrogen or C;salkyl; or Rllis cyclohexane and R'Zis hydroxy. '
' Another most preferred sub-group of compounds are compounds wherein R is
_ 'hydrogeh 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:
OH
Fli R12
HO R® \/\QN’ : :H"
R* H

30 - , @
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atonms to which they are attached form a 2-oxobenzopyran ring. Another
speci fic group of compounds of the invention are conpounz@dMabedr2608 Ri 1 or
R 2 is anilino, trifluoronethoxy, or nmethoxycarbonyl. A sub-group of
conpoundg,Rfpidi& i nvention are conpounds of fornul a gdjoshesei n 25 each of
R1-R5 is I ndependently selected fromthe group consisting of hydrogen,
al kyl, and R%; wherein each Ra is independently ORd, halo, -NRIR
_NRIC(=O R, "BF*™ 0c(=O NR'Re; or R and R2,,or R4 and R5, are joined
t oget her to RAEsMCH,OH orNHEH@oideRT if hydmget or Roand Bp tkegsnisgedier 4§ of
- C(Rd) =g§@{%=%%:%§d - CRdRd- CRdRd- C(=O) NRd-, 30 - NRJC(=0) C( Rd) =C( Rd) -,
- NRdC( = L t, -NRAC(=0 S-, and -SC(=O)NRa R6, R8, and Rl are each
hydr ogen; eaqii! @bhdyl draaerokfl2whaein eatbpbergbis vptionallyl saestiBpofitnh ¥he gr oup

consi sting. of hydroge a | o€ oKy | kenyibe _all dpe aryl,

het er Sar 4/ Fubsti Sﬁlﬁaﬁ‘f@?‘f‘ Lali%&R ’ygj#’b%’lsoilg’ %{bc()ﬁ 20 —9%%31042164

PCT/ US0 24363, 3k fiRetRrein €GaERa optiGE(ly @)tRttuted @ith 1007 subjtiaiselesithC(=O) R, - OR
d -S(O,R', - R-C(zQ R', - é . : -S( O 2NRdR
wher ei n _WCREQ%YN??K?’%&?‘\@}‘%?dg%%# %ﬁ‘?ﬁsf"‘s P%‘g?ﬁ%@%ogé}g%bsti tuted with R
, O W &alkyl; 2nd Wherdi eadh Bashisdriltivenibsaliysoteperdeith L pr 2€1-ebvkd from R6; for
R 1 and R 2, each aryl 5 and heteroaryl is optionally substituted with 1,
2, 3, or SUPStERET Mdyent s i ndependently selected fromR, and for R 1 and
R12, gach cyat'dalhgsbgaand -d@idkacyclyl is optionally substituted with 1, 2,
~ 3, or 4 substituents independently selecteduf.ram " Rl3 is

. hydr ogen; th@’laﬁe@EFﬁer%hgq‘F%‘l‘Wb‘n SIPEEI 'g 6?&5§,rigbpﬁgbq¥ﬁe group conpri sing
R7; and gbritiel it 1 od2 subktit@entsReledied fadah Halwi-ORY, ACI;ANOabSOR s ub- gr oup of
conmpounds, eac R' and R12_i

of ’ i.ndependent I el e fromthe grou
consi st i ffg=e¥R ?ﬂr‘bg@ﬁl’“ﬁﬂaﬂqlééﬁlﬂ%%ugwy S‘%’F@&?‘?wfﬁg 1é(31‘ra%cycl yl, - O%‘ , P
- S( O " Rd gifilenSERLONRIRe b Siyaidry eae Bmabjal RF i hgdrogeonaC]pliyk ubst i t ut ed
W t_h 1 or 2”s‘ubs,t| tuents mdependeptll.é/ se ?_cteg flré)arcrl]:gflwm&?}gh aryl is
opt i oHal PyRY & mygigd thiogheayd: (iraeH: Pyl 3sos Aot of Bapl s ahantent |y sel ect ed
fromR, %Bﬁbn%bﬂﬁft&f WY Céritl C_satkyl 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, -OCHa, -CN, and -CH,NH,, and R'? is -OCHs.

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; :

20



is optionally substituted with | or 2 substituents independently selected
fromR' and R, and ms O or 2. Mire preferably for such2zblapmheds, R7 is
~hydrogen; each of R* 1 and R12 is independently selected fromthe group
consi st i Rgo Pfesi@s hydrogen, Cl-6al kyl, cycl ohexyl, phegylgsoB¥pz0l i nyl,
-ORd, -S(O,,,W and -S(O 2NRdRe; wis 0; and Rd and R are independently

sel ected f rolpﬂ{ﬁ_%gga?@%ﬁﬁ -4%%%81?& ﬂeﬁg)a&gmﬁ?eg?w}hﬁ}oﬁbkal , phenyl, -CF3,

and Cl_3al kyl, razolyl,” pyn and pyrazolinyl, where each
phenyl  ihgdropt(bifpddinoliserhsy¢tplasanapni th 1 or 2 substitutents independently 25

selected fro o n - 8¢ me el ' ptionally
substi t ut ed 183{?%-?4 m%tg): 2%8@?%@ ?Hpés/d“fl}ngg’g%ﬁ%ﬁinﬁr%ﬂgog?%%%}gﬁof rom

Cl- 3al knydraxyghdo@letiRddrkipé;, and each pyrazolinyl is optionally substituted
wth or 2 4utents Jnd den t e m~Cl - 3ai kyl and
bk or BT AIRER R st S

g ogen" atomto which they are
- at t achedyéteymedyi-drbydryphengl)ahylqmimper i di no. Wthin the nore preferred

sub-group, o referr - o8] _Afhe conpounds wherein
s e e U s Pl el
wher ei n fithainklosehydeixgphehyljethytalminegr oup consi sting of Cl1. 3al kyl, phenyl, and
19 22 March 3/ 042164 .PCT/ hk: jamd. di and wherein each
phenyl is opﬁ"ﬂgﬁ %Bl%cpy W%nguﬁ%%iﬁgﬁ%oﬁ%?{?o%atmeﬁrﬁ% i ndependent |y
sel eqp edylmooyphégahgdadingl- 3 al kyl, and each pyrimdinyl is optionally
substitut eddgi %ﬁ%ﬁe 3al kﬁ/l. Anot Her] @h&%&f% r_‘,f_(%%o%ﬁjapﬁg%gup of conpounds
areRco.rrpoLJl;%'{ 'Pm;ﬁz elfy]i)aémijmi 62“@(%? S(O?ZN%SR vvlhs _ydr%gen geriI kyl,
or R' i syl B@sethyl yl an is - e, erein an are
independentlé ﬁ%’%ﬁt ed f om t ﬁe ou 0 itEt]ii%g ﬁx _ﬂgﬁg_dr ogen, Cl -3al kyl,
phenyl, pyri i v "Phaﬁ%lrég‘f,o HM |n¥1n@ﬁ VaRha" Wharern each phenyl s
OPLI Fnalﬁ%ﬁm_hm@@egylpdu?yhmbsz! tutfant selbe;:jt ed f(rjom halci ang f:;?3t t
al kyl., and eac ri [ i S optian sybst i t.ut e R 1 substituten
sel edfed fro {gl[%%fnl? PX@H%W%“@%F@%&@Q%EW&M%t(%%r?crim ﬁ\é}?é |t‘iloget her with the
ni trogerhya;bﬁfpll&xgrl)vthjxlﬁxhinb;hey are attached are

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-ethoxyphenyl)aminophenyljethyl }-(R)-2-hydroxy-2-(3-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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nmor phol i no or piperidino. Another nost preferred sub-group of conpounds are
conpounds wherein R11 is -SO2Rd and R 2 is hydrogen, or2RB&réhs200gdr ogen
and R12 is -SO2Rd, Werein Rd is Cl-3al kyl or phenyl, and wherein each
~ phenyl | syopdipeal |y substituted with 1 substituent ermsizeds?7 15 from hal o-
and Cl -3al kyl. Another nost preferred sub-group of conpounds are conpounds

‘wherein Rl | 1 ORd _and R12. 1 7 J3bxy9rz L1 is hydr ogen and
Rigis -CRd,Naﬁgﬁ"gﬁwﬁaxxpg%y@ﬂ%’%og’pg{yﬁ:&ﬁﬂkgithher m%igt —(preferred sub- group of
conpoundsgdraxenetioirphydrdsypidngdethylanitie;i s 20 Cl - 3al kyl and R12 is hydrogen or
Cl3al kyl ; or [ cl xane . = ot NdarodNetier nost preferred
sub- group of Ngé#f,—é%ﬁﬁ%ﬂé%lﬁ%‘ metc‘?ﬁﬁ%é%egﬂ‘?%%?é mﬁjgdg ogen or phenyl;
and R12 HySroxyotsti3akylroxyphenyhahdaming®ll i s phenyl and R12 is hydrogen. Yet
anot her nost  preferred b-gro Vi agre preferred
~ sub- g? oup defvlp {&gaﬁiﬁﬁw%%‘g%’ﬁ%&O‘iﬁﬁ%@“&@%‘g@@ @dﬁ%r ggglen and R' is
_?E)ZNRdR&grn;afﬁdde@b@pﬁdymw:}aﬂfﬁ}e;toget her with the ni(’;rlr?logen a]'Eom tg whi ch

ey are a ed,  are rphal i no r4. AR idalqef erred group
of - sonpounds o st A webey DRk R Ry I N BRd e 5T 80 Vo
2006 WO 13adoRyphdtbeMdimidB02/ 36237 wherein: R4 is -CH20H or NHCHO and R5 is
hydr ogen; or <) ken t.oget her Epy N = ; - 1 is phenyl or
he'lt3 e{ _o?r yl, %@Rﬁ:ﬁ%&gwgﬂ?‘?&&“;? ﬁgg%l I 5 Ngxg)szgig lii-galgldvgmz(f ho)ler 5 2
substipt ugpicsyheh@eihglminepm hal o, - , -CN, , - , U= ,
- C(=0O) NRdRe, nd Cl1.3alk er.ein . 3al Sy LoRakly substituted
withl or 2 yﬂ@é@ﬂ%‘ QEWYL4§é?wwegﬂ?W°(%ﬁ?nggF%ﬁi3(11?)52?1%0?)@3?& and ani no, and
each Rd @AghnReo-taydogopanlanidnindlydr ogen or  Cl-3al kyl ; and wherein each
het er oaryl 1S, oL @Sl oty SERREL e ) co Dy hoss Bblinia@2pbst 1t vent s

' hydroxyphenyl)ethylamine;

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

quinolinon-5-yDethylamine;
N-{Z—[4—(3-phénylphenyl)anﬁnophenyl]ethyl}—(R)—z-hydroxy-zh(S—hydroxy—Z(IH)-
quinolinon-5-ylethylamine;
N—{2-[4-(3—phenyl—4~ethoxyphcny1)aminophenyi]ethyl}-(R)—2-hydmxy~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~methoxyphcnyl)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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10 R12 is hydrogen or -OOd _balkyl. More preferabl y. for conpounds of
formula (11), RI 1 is phenyl, optionally substituted w 2hMarawv2006
substituents selectedfromhalo -OW -CN, -NQ2, -S2Rd, - O)W and

Cl_3al kyI n Cl1_3alkyl is optionally substitut
subst i tuen?}gbse Ject ed from carboxy, hydroxy, and am ﬁg'rfﬁ@o%ﬁsz% S hydrogen

or A _3alkyl; 15 or R 1 is pyridyl, thiophenyl, furanyl yrrolyl,
i soxazol yl , Hf{21[ﬁ(ﬁa@yﬂmmfam@iylpb*ﬁﬂyw“ﬂrmﬁhquphe@ﬁiaﬁmhdnyﬂm@B)@ut ed with 1 or

2 Cl_3a|h‘%§x}l§£&§wg%%§a lgﬂrqh%&FmR%ﬁ&)%ﬂ i eal e conmpounds of fornula (11),

wher ei n i en |, wherein each phenyl is
optionally SNH§ﬁ4{3j(3sdmwph¢nyll4snmynh@mﬁ)@lmp@eﬂbﬂlﬁ}1‘(6)12- t he group

consi stin ad@NH2; and R12 is hydrogen, -OCH3,
20 or &g%’I %%I&%Qt iﬁm?hen%}lg oun’ds, particularly preferred are
c KI mé( ofinds of AN~ {ﬂdﬂ—@(%yﬂm@phmﬁﬂanﬁhmmw@Bndphmﬂeth)dﬂg@ﬁe r are

- 1 | wherei n each phenyl is
optlona)hP%':gﬁ_%gst cfxgg(l% Xlih 55553%!'%%{ sel ected fromthe group

co I’lfSI sting oN- {aﬂhm-cs-pmwmyl)mpomnﬂ]etﬁmmﬂm hphekyRAB-hydoxyoCH3. A
preferr one of conpounds 1-102 shown in the Exanples 25
bel ow. %ggﬁ nB]é’F @) @%Ytl?%’t?nds of the invention include the follow ng: N

{2 [4 (3 quﬂi#{ﬂﬁmﬁﬂxmmﬂwpﬁmﬁ)mphﬂﬁwlkmW}thyd@xwﬁ(ﬂoxy 2-(3-

hydr et.hyl am ne N {
2- [4 ‘R%Pk%lgﬁgﬁwf? " “JB%J@?\%PPT% hyl } -2-hydroxy- 2- ( 3- hydr oxymet hyl - 4-
30 hydr oxyphml[m w¢m1MmeNoxybhawDmaprﬁmmmmmhﬂdmﬂdﬁhenyl] et hyl

}2036%\%&@ %khé%}ﬁﬂé?bgg‘}%é‘ hydr oxyphenyl ) et‘hyl am ne; 20 22 March

N-{2-[4-(3- IONe{a&[“—(?rftﬁﬁﬁﬂﬁﬁﬁmhﬁﬂﬂ@@mmﬁmﬁ@ﬁé@ﬂﬂhbﬂ R)-2-tygwrpxy 2- ($-

?gd{ ZX%/E %%%%ﬁ%ﬁ&o‘gWﬁﬁﬁﬁﬁwﬁggﬂp I _2-hydr oxy- 2- ( 3- hydr oxynet hyl 4-

hydr exypheny W){at[lmxismmﬁcphelﬁzl)M;hahcﬁaévplﬁeayi)amnophenynethyl} -(R)-2-
e ARk e o2 (5

- The compounds of the invention contain one or more chiral centers Accordingly,
the invention includeé 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 steréoisomers 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 gl_'dup 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) stereoiéomer.

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 .




N { 2- [ 4- ( 3- phenyi - 4- met hoxyphenyl) arﬁ nophenyl ] et hyl }-2 hydroxy-2-(3
f or mam do- 4- hydr oxyphenyl ) et hyl am ne; N { 22 March 2006
2-[ 4- (4- et hoxyphenyl ) am nophenyl Jethyl } -2-hydroxy-2-(3-fornmaniido-4- 10

hydr oxyphgoyimueichy! am ne; N-{ 2-[4-(3-phenyl phenyl)alist:mmﬁﬁw]et hyl
}-2- hydroxy-2- (3-formam do- 4- bydroxyphenyl) et hyl am ne;

2-[4-(3- 3-
fo£ magn dgé;bjé}%&%xyp eﬁ@ll%ﬂ% h%% ﬁ%{%hﬁﬁ&{ﬂ rea%u&%’tgxﬁ%éémés(

2-[4-(4- mhmcsqahmsyofyemmmwﬂr@twleu})anglhsfdpmmwae{Q f or mam do- 4-

hyd h L Ne;

N 2 T A CRRE GBI (168 uutces tpermise stateh, Optimmn eaction congitions ey o1

qui nol i n@m@atwﬂ)e@am;zhlamammsluss(oﬂze{lm(@blphmhybmﬂttmnyba)ﬂmﬂﬂa}nhmdyl ] et hyl

}-2-h 5-yl) et hyl N-

2 [ 4- )(lg %ﬁé‘heslkﬁ]%dléltlﬁrgy heé\hWH}%h UIIRyeldiJrré‘?lnhyl Y )762 Kygg‘ogg 2-(8‘E hydr oxy-
2(1H) - qui nOI | Avddicidnaliyl, )mﬁ)bbamaremp tlmsu:kkﬂled in the art, convcntlonal protecting

N (2 [4- Chorebhacrphenvl o nonhenul L AL has M QA by ar oy 2011

qui nolin

- NA{2-[ 4- (Getraenyiechoitmdfhauiyiberydclingngroupdplepaytichiat fuyi¢tiondl Bou-dey dr r oxy 2- (3-
. de E ZX gfﬁ%ﬁ éf)%ﬁﬂlg%/%rgﬁﬁgﬁgﬁé{%%%gW@t&t{oﬁ)’\gﬁ‘z&%wgf>'l" Be 8%_hydr oxynet hyl -
4- hy d1®x Represeiaietchythes dﬁammbl-prdtecﬁni gops apf igdioky-pisicotip peduph ket hy |l }
2 2%%%9%%@?@%&?1 B ATaIA P TR PEREI A58 - 2.yl oxy- 2- (8 -
hydr oxy- J_a,rbﬁpﬁ-l@dryﬂ;hﬁ&t&)&ng globpiay cbhvehienpbelomd@dbior WO 03/ 042164
EC(TgUSg%’?GZ 7 N %?Fm : W 4%?%%% %ht?lﬂ%/qﬁ%ﬁ?%n}ﬁgﬁghinwﬁt tgxgl) ]g R) - 2- hydr oxy
: may conveniently 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




N-{2-[4- (3 phenyl - 4_et hoxyphenyi)ami ri ophenyl | et hyI } (R - 2- hydroxy 2.(3-
hydr oxynet byl - 4- hydr oxyphenyl ) et hyl ani ne; 5 22 March 2006
N-{2-[4- (3- phenyl - 4- net hoxyphenyl ) ani nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 3-

formarnid r oxyphenyl ) et hyl am ne;

N-{2-[ 4- (ﬁ'oé'fp%gyphenyl ) ami nophenyl | et hyl }-(R)-2- hydro%y~2>¢%- f or mami do- -
hydr oxyphenyl ) et hyl am ne; N-{2- L4 (3- phenyl phenyl ) am nophenyl )ethyl }-(R)
2- hydr ox yertpopl Gfemmld @, wherdigR m@mmﬁwﬂ}léﬂm e hd-(-N-

{2-[4-(3-l | henyl ] et hyl h -
for mam( do- Hl%hen@ @ny%}&myl) gm Egp eny Fethyl}-(R -2 ydroxy #(3
2-[4- (4- net hotkyqﬂilmﬂydgvfefmnndﬂdﬂbemcte}n lbuwmoxyem)hcrr@ﬁy@bbd@ymﬁcwfor mani do- 4-

hydroxyphen - an i
N- { 2- [ 4- (4P Xe{s#o@éﬁ%&?am S MR R'is-OFg 2 dPﬁy5?3§d§9X5-(8- hydr oxy- 2(i H)

- qui n®l Iprcmemlfg- ydl)pe tAvgérdimglyahe invention prowdes a method for preparing a
[\I' gﬁl Lgl i 818 oug ﬁtﬁhe Y wvghngrquﬁqg%clx? tcg%bﬁsu(g%epl%tegﬂ&" a%ﬁfesﬁoxfdﬁlghyd roxy-2(1H)

N-{2-[ 4- (cBmpxhedlwﬁ forinudd @mwmnykmgl mmgénylhy@pmrymmg@umw oxy 2-(S- 20
hydr oxy- -qui nol i non-5-yl)ethylam ne; N -
2-[4-(4- Ezﬁ 'Xypbenyl ) am nophenyl ] et hyl) (R) 2- hydr oxy- 2- ( 8- hydr oxy- 2(I
H%quh nol i nﬁmﬁeryt%mﬁ bfyformilng wINreu{lllhs]gyam(xgcan also be prepared by

chl or e en -
ool AR DB bR ey 2 (9

r'\llrg 2-[ 4- (p%técﬁnmbﬁmﬂm&ﬁmll§3ﬁﬂmv’ | V)Iﬁmrﬂ@ mﬂwﬂf]oﬂf PupteptingiRyoup- hydr oxy- 2- ( 8-

yar oxy- ;&@%ﬂ%l Dol Loon: \%fi%/a) ertl-no}fg| %‘l %pou EQOfff aﬁ’

2-[4- (3-( Ry A S R AP T e Ry P IR “?1 droxy- 2- (S-
gy([j';loz(g (Z:Sﬂabﬁmnglﬂeptt@iﬁbﬁngﬁfﬁﬁgsb()rﬂtdgybmpnun@of fﬁ‘r‘mu{la () wherein R is an

am none a 1et - Z-

(3 hy dr o BTPRRARIP o RS Ay Hy Dby T i Bbroky-bribay 07 27 50
ﬁ [ 4- (18- (Bowpld.@bapkpny| )phenyl )am nophenyl ] et hyI } -(R)-2-hydroxy-2- (8-
hydroxy-2(1H) ’I‘hcla 1'1193?111011 2eb pm\y (!le)s anm qﬂape c‘ompoun %/ar&n?lh (lﬁs) Pferein

R!? is an amino-protecting group (e.g. 1,1-di-(4’-methoxyphenyDmethyl 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).
1 .15 R
=12 OR R15 w H13
; ,
Rp' N ‘[ ]
| x4+ mN R
e B R® S |
R® R® R0 1t
R A
{iv) (y)
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WO 03/ 042164 PCT/ US02/ 36237 N-
{2-[4-(3-(4-am nonet hyl phenyl ) - 4- met hoxyphenyl ) am nopheng2 Matdiy2006 - (R) - 2-
hydr oxy- 2- (8- hydroxy 2(1H)-qui nolinon-5-yl)ethylam ne; N {
2- [ 4- (3- G ewanephenyl ) - 4- met hoxyphenyl ) am nophenyl i pet;hsob;:;(}zsq( R) - 2-
hydr oxy- 2- (8- hydr oxy- 2( lH) qui nol i non-5-yl ) et hyl am ne;

N-2434hdrox l-4- tho set hyl R) -2
v oxy- - ( SRR ROV el & 9&%%%% e
_ g(l[ﬁD(Bfg,,}iml daH,QPS gggg%éhaﬁngmm@mmghmlﬁterwﬁfo)rmul(am\mﬂtwdr oxy 2- ( 8- hydr oxy-
ui nol i non- e am n
2-[ 4- (3- cegcssmwwmnﬁef wﬁ%ﬂ‘giny’%fé‘ﬂn}%‘(ﬁpﬁ%‘ha? feiesyirg g 8
%2([R4 ?éﬂ?%([%&%kgliﬁagﬁ&—%}ﬁﬂéﬂﬁéﬁmaﬁ %cgmmcﬂoframﬁwlﬂ)ﬂhyl amhng N 2 (8
ri nmet hox e e r ox
. hydr ofly- cmﬂ? W?‘?&?iﬁﬁbﬁr@cﬂﬁ%’tgmjgfa%ﬂ ﬂ% “Xte ki byd ‘@“"‘g" yErory”
(2214 (5 éuﬁh H@Bff%fmﬂmcvﬁ}wmtcmmﬂ@eﬂmﬂlﬁwmmw@ﬂm hyl
-(R) - 2-hydroxy 2-(8-hydroxy- 2(1|_tD h %Hlp E aﬁm&ﬁ and 15
N- { 2- [4cte3m(egteémfe%§bﬁ§$@rmyd@te° ﬂﬁ%p glﬁf\?‘e)ca op YEtRY 1} - (R) - 2-
hydr oxy- %v{eﬁaﬁ‘é{ﬁﬁﬁéléa@ﬁéﬁbupaldkﬁmisuaﬁih&eﬁx}ﬁblbg/dxﬂmaaﬂneknom conmpounds of
the invention contain one or nore chiral centers Accordlngly the i nvention

i ncl udestbgabeni ¢ mi xtures, pure stereoisoners (i.e. individual enantioners

~or digster eoﬁecroﬁ)pomﬁ%@féihﬁlﬁ‘%m') wmbb@ﬂépmﬂﬂrmcﬁﬂg{maﬁnmbfﬁ:mMal somer s,
unl ess otherw se”™ 20 indicated. When a particul ar stereoi sonmer is shown it

will be Ofbter stood by those skilled in the art, that minor anmounts of other
stereoi somers may be present in the conp03|t|ons of this invention unless
ot herw se indicated, provi dqg that {#he utilify of the conposition as a

whol e is not elim nat ed@? the preitence of,fsuch ot her isoners. In

particul ar, conpounds T i tag®m a chiral center at the
alicylene carbon in fornul ag” i) [(Ig;ito 25 which the hydroxy group is
attached. When a m xture of stereoiseaffers gm enpl oyed, it is advantageous
for the anmount of the stereoi sorrer W|th the (R) orientation at the chiral
center bearing the hydroxy group ) be greater than the anount of the

cor r espondiéreig RS} hydsdgen ewi R'diven mniﬁhewt@tiﬂﬁﬂﬁﬂﬂ"(&gsheé?ygow%er s of the sane

corrpoundcorﬁpb)gn @fomua | BAEG (ID§) preferred over the (S) stereoisoner. 30

Ra
. H3

: Rt
15 (VD (VIID 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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General Synthetic Procedures The conmpounds of the invention can be prepared
usi ng the nethods and procedures descri bed herein, or us2alashddogr net hods
and procedures. It will be 23 22 March 2006 WO 03/042164 PCT/ US02/ 36237

- appreci atgd that, where typical or preferred process gopdibhons (i.e.,
reaction tenperatures, tinmes, nole ratios of reactants, solvents,
pressures, etc.) are given, other process. conditions cauaagso be used

unl ess ot her vitg&nveptgnalso prgsidesa msthedios preniipsh mpPyo! fReg ry with the

parti cul ghetio ®e1s20Ps' A8 PEOL ¥ BfroryJRSlectiBt fross) cdmmRing idattdga can be determ ned
5 by one skilled in the art by routjine optinigation l?rocedures.

Addi ti op&?WOnﬁ‘gqu‘HOU%°f§ NI Yhereip Bs @nd R |af°e°a°h Yd‘[".ﬁ%“%!fht% convent i onal
prot ect i B@resbn@HpP SorifMnd6r faRth (VD, WERMRRY is COPd' ahdpd! WilylieRe! groups from
under goi ng undesire ccactions. The choice of a suitable protecting group
for a -paPlrsifeHoNRALR dnalydgxERPtecting ST | as suitabl e conditions for

protection ansk,eeisn@ed pidific Pids ¥ahd subdMibhts Varidtdgs & the syhBetiRepr esent at i ve
exanpl es of anino-protecting groups and hydroxy-protecting groups are

gi ven abéspemesHgssribed abgyesen beprloedPastigeladly ip hewidsr of seenlingaid he fol | owi ng. An

acyl . a”‘dﬂ?ﬁt&'&i@ﬁ RGLoRY 1 HrOdHRe @ bonkPoaids ireRhvehiSi! FBG:ahALRA MY conveniently
be renoved, for exanple, by treatment with an,acid, such as

trifl uor semmepndoffermyla (Brhsrein Ris hyyirony pest R~ andely)” ere hvdsegc by be renoved by

hydr owng}egaé@qux&ﬁn@aﬁu&&ﬁma% I Erbla GHYvRLYR R® RUGBe awhelerdd@ d adi um on

car bon. I 1'yl" hydroxy protecting group nmay conveniently be renoved by

t r eat menhbydiprytpreiedting aioppiend Bn lwumgﬂ,le@mgm% (-8 bromed with &hmoni um f | uori de,
or by t j & i.d . i i addi ti on,
nuner ousg%r% 5t ecfPrisﬁ%Sh%FegtI}B%ﬁi i‘iﬁg l'u ?‘anns’é‘%%?‘géfﬂé’%%ﬁsﬁ%%? %thrgs and

hydr oxy- gersetestadi asgllegiratepm)Examplds @hb¥r i ntroduction and renoval, are
described in I i i ¢ Synthesis,
2nd Edition, %En %’%858@%&%@%&%%%2% |0gh{pl\/€:fcf)ér)nrﬂigg(grﬁgt ecting G oups
i n O Yanmberendin is hydpogePhedhiRiishp @mino-proecting §7®, isRregeesserdingf or prepari ng
conmpoundgo Qfouhd\6 shiif Wu‘?@h&%iﬁgp@ :Qx’?xfr?o e%tﬂfg;grﬂgéltha%m@g' ments of the

invention and are i1llustrate y the 0 r ow, 25 A conpound of

" formul a (ampovedin theprgsenspaf G- Myeoripgwne olcfomiin(VAD whereia R G bydaggen

‘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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" corrpoundof forml a "('I'I I) 12 (M wherein RI5 is an amino- prot ecting
group. Accordingly, the invention provides a nethod for2pMapv2008 a
~conpound of formula (1), conprising deprotecting a corresponding 24 22

Mar ch 2006 042164 PCT/ US02/ 36237 conpound of f ), wherein
R15 is an’ %%%’d ‘{)rot ecting group (e.g. 1,1-(4- net ho%§%§ﬁ’3§ '}rret hyl or
benzyl). A corrpound of formula (1) V\/nerel n R3 is hydroxy can be prepared by
depr ot ect i ng Eba ead fompositipne onpound of formula (1) wherein R3 is -OPg'
and Pg' is iy, Sish bR AR corcGBbE dBbisind EwbalANt | ON
provi des a rret% ng?%? Sr afralggr#h%a&%orrpg%nﬁ% for sznégt ?‘b erein R3is
~ hydr oxy, ofdbaipydntpm ghag e@ppwoand;mefe@bbrondrerﬁ@mqf@npound of formula (1)

wherein Eﬁfﬁ tf;ﬁg,_ oup (e.g. benzyl). A
conmpound® 0 %% ¥ b\f/\)r%glfé:%n@ [aaﬁ*ﬁgglﬁ%glhwfﬂ% be prepared by 10
depr ot%cadmgstmuemrsu@gpewaome@@mm styphion, oF adntiaistfatibn by imbedationn R15 is an
am no- prote Pg' is a

hydr oxy- pr ot e%élftvﬂ%é’gg@ou %‘éﬁg@?ﬁ ng y,eat eg?%{/ﬂé%%rﬁf garlow des a nethod for
prepari ngllaan@mdrmmlmfandl ercipidng agd Ysed inghmform of pegrdeis gatdets capsules. a

cor' eSPORA S SORANITAL wLRLH R, WDSTRLRGEHR Sufiflandlp Protect i ng

group (e.g IS a ‘hydr oxy- protecting
15 grou pcqnmxgiomebmw 05 toBheut PO b)ntvclght ofiths actjye omnmmsd andinpreer nedi at e

R S S o e e L e R e I

conpoundemimdnaanigtsand dycipings; axc}n asR@rnstarch %huariabt@g magsesqum sulfate,
hydr oxy- | r Nt en f forrrula(lll) ,
wherein %i@tegg i%gatg Sﬁ%ﬁgsneo%fo?o ng gr oUﬁaom mﬂR@g mFu R3is -OPg', and

Pg' is aplkvyphataxgodrnmﬂmclﬂe,mgd algnmuqad(Dlsgtegtamqphl)nonMSttd’m éenedi at e conpound
of for mul

d f f | h
o compouramiptcd of il i BRIRAHE roRelaliAE) Rilhe AR Bipog | O & (V) Wi

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




protecting group (e.g. tert-butyldinmethylsilyi) and X is a suitable |eaving
group (e.g. 25, bronp). 12 R10 ~R11 (V) | -IJM.. W A- R 2bMazhMmosh 2006 WO
031042164 PCT/ US02/ 36237 Accordingly, the invention provides a nethod for

' d of formula (II1l), conprising r ' correspondi ng
g;nelo?;\gng*g?:’go?%‘fo;n(\/? W t hra coEreS|)oondi 28 corrpgung’ggéjgcpgﬁzg{ll a (1v),
wh X tabl e | nd Rs is an
A no- pr SEURETHO BRI h PR fHBSe apermBpEHark PR Yot 2l 5 oat al yst.

When R16 compoanmgaﬂnﬁghyn@mtae@élgm@ogﬁtﬂﬂ&e g!ljlaa cambeegrépaféaaﬁmfeem@d by the
reaction d of fornula ( ound of formula (I1V) is

subseque ﬁt"i’ﬁ‘? ggl&‘@b‘fggﬁ"geg prasofugior ghagtivera F‘Pﬂiﬂeg}(y nFYPL AUl a (111).

Sui t abl e sexpéidioh ix0RSLIE 611, fdrlRkEnpleRfuid 186r fietidnatd®eobstivt 6= bk €avi ng groups
are illustrated.i éhe Ex npl es and are also known in the art. 10 A

conpouhd PP 935 c,gﬁlﬁ“‘h‘fag%‘l%e prepared by reacting an am ne of

formula (VI I7ablelBinded :.hit caﬂ\&ﬁh@hd&d B'eécdcﬁa, Jﬂ&tﬁfl&memseamluﬁ 5is an
am no- protectl tg gr.oup conmpound of formula (VI),
(VIT1), GRogxysmet Ylﬁelwque,solmwlwhdpye Q’P?{?OHSM%QI@EYHNPEEG i s hydrogen or a

hydroxy  pfeiyRaluldie, sﬂtfr&épsta{r& #id elhfiEetiulded, ivdHomisinek Shlby bed 8RMad 1S - a
| eavi ng group. Accordi n&l , the invention provides a method for preparing a
)

_conpound MIEnesipgsearals of p me‘@b?}%ﬁaf%qsﬁ&aﬁ‘ééf& siierng fiadr rlesteel Py ani ne of
formi@ @ doeiduihBicgi n R14 is

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 with a suitable
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 '



20 hydrogen and R 5 is an am no- prot ecting group, with a correspondi ng
conpound of forrmula (VI), (VIIl), (1X), wherein R 16 23Mayehy Zopen or a
hydr oxy-protecting group and Z is a suitable | eaving group (e.g. brono).
When R16 W@ 03o4pisdr oxy- prot ecti ng group, the interned@usedseated by t he
reaction of a corrpound of formula (M1) wth a conpound of formula (VI) is

subseque fHelcymptRRass B pRtedt hvbAoMid ARirbilQmeRA. athe cafsirhcibmtidasé 1 11). 1 1 0

. OR 6 11 26 22 March 2 06 WO 03/042164 PCT/ US02/ 36237 The, |nvent| on al so

provi des Obirangderar) phtghes e s delivegy of Phesmperi! oot Brrllikaoymip be dherein R3 is

-OPg"  anded br exstapfe, M PAXM NI 020152 NSudipaidios nf) BPEdnSided iRact i ng a
correspondl ng corrgound of formula (VL) wherein R4 and R 5 are each
¥

hy dr ogencqutinpeus, pulsaiile. o5 pdemand deliyary Sf pPRprmceytisplpgenis- (V1) , wherein R3 is
-0Pg" and P’ odeSpr@erltbiFhmyet it aRfmBisRGink B SofoRbPofdittnizhfod i§ inBalation.

hydr oxy-protecti'ng group. Defpendl ng on the specific values of the
substitu ton i1 effepigiednegns fondelisgring e ageat disetiydpihs rspisadory B above can be

enpl oyed m&é‘-sxfe'ttﬁéé Og%ﬁéré{l drp@s b m%a@&ﬁcﬂinhﬁl%‘deﬂ%sa Rbure BLALRCT | on
reactions, ound of the invention. For exanple, a conpound

of for WMWWSRWQ(PPW@WW“WWMMRE@W@* POgen can be 10
prepar ed (ol G afsh Q&@%ﬂ%@&%ﬁﬂfc o By 6l dmithGEiGI 8 RS TS - CPO'

where Pg" Is a roxy-protecting group, sul t abl e | eavi ng
gr ouplq e@iﬂdolﬂ@rﬂlﬁpammmreammm&bw etherppeutie Azsntiis fumadatpsip 8 iped aci d to form
an inter Uent QS fSranRSizh Wit rated in
Exanpl es@%gl ?&512 a%} ﬁhld(g%g P&?ﬁ;g usé#éﬁl‘ze&jﬁﬂérnedl a 151 foirz preparing a
conpoundMrommdmce@wldpf;neda&@vm@b@nﬁpﬁmmow%y@mgehs‘aﬁuaR 5 is an am no
Pr 0% | Bk Olf i P 3P RIRARoRRIREYA B LONBILR( VD) vherein R4
conpound netfulif«d denideds (n\lhdt«)ma\imém soltioh of 3 pﬂmyldxceq&ai salhof tRlA&stives an
am no-protectin roup is, itself al '(J)aus é nt e %iatefor t he

; b
pr epa]rf’gt |a%"11?“3fa°g“g gﬂ?éh%%“?%ﬂgﬁ‘ﬂﬂ g Yavika 'P% %B‘lti‘ﬁ” #9nd R15 are
hydrogen.jo fgps.,. 20 the |nvent| on al so pr OVI des novel internediates of ,
formula (VII), wherein Rl4 is hydrogen or an _am no-protecting group, R15 is

hydrogen or aRFlatynicslpadspisistes %@efgwawpage%tﬁathmﬁn@f e HoWREPORRE W have any
~of the valaes vd@fkpdRd ilEpaRibits aRsirdmSiikihg fnbyR@6, 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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"A preferred conpound of formula (VI1) is a conpound wherein R 14 and R15
are - both hydrogen. Another preferred conpound of fornul 22 (Adrdh)2008 a
conmpound wherein R14 25 is an al koxycarbonyl protecting group (e.g.
tert-but nyl), and R15 is an aryl net hyl prote tin roup (e.g.
benzyl). Oﬁé ?’ﬁé?‘&preferred conmpound of forrmula (VI I) %‘g%ﬂound wherein
R1A is hydrog\dia and R 5 is an al koxycarbonyl protecting group (e.g

t ert - but oxy Boynjally dipcharzp a epsred 20061 WEherspeykoassat wieg/ USo2/ 36237

- Phar mac ewfﬁr?% 121 fds Opammﬁodsrfyﬁﬂbr éaanﬁétﬁaoxpﬁla\aaédaes%nﬂb@emceut i cal
.conpositio I'sing a conpound he i nvention. Accordingly, the

"corrpoundsusmﬂelﬁler \Sﬁlilaieqi%mfadmﬁw P@Pelbﬁhrwwpmﬂﬂé@ééﬂ?habl e salt,
can be  Q@lRbstlediBhoryBlvetibd @bk & drfefln o @R sSEAEN, such as or al
or. parentera mnistration, or admnistration by iInhalafion. By way of

i | 1 ustr asdverse affdts of i esend oo the openedayet, fosmulaiians versdraliperaalklancs har maceut i cal
carri ers( SRR 11 &uﬁﬂﬂﬁr&ﬁﬁﬂe&ﬁ&ﬂ%éﬂ& E‘x,‘ifzs %l %St%luo%@:b' ets, capsules,

elixirs, pensi %n%msy];cléfg @fgﬁgg&m S %&}@g&@ﬁhﬂ%@ceut i cal

conposi tpmn@evﬁﬂﬂﬁ 20dnave GV tignad) gomagen t al ght of the

active Ci% A di9h Rt Yo IS RGERL cHasféhﬁHh%PE dhtand- abd bRfaRR4T 30% The

phar maceut i cal’ conpositions may contaln comoh carriers and excipients,

~ such as s&wh nssomi@hmbafgedl‘a@ faid, idcablnméglymgnésﬁ don esemplatieS. Pagalgnesi um
Steargie ssL% S ul ose, kaolin, mannitol, dicalcium

phosp@tat Igo o) ﬁﬁ?ﬁﬁg@gﬁgg‘e@ &aybggﬁz%ﬁ%l)am d. D sint egrators corrrmnl y used

in the for milhas acuigblefformyiation fwkﬂiﬁla(hnuusmﬂoudm ipeladecioomnatiopios e,

m crocry | ol ate and

gt ni o 307 ep oo St oY ot raRbRakRn Gk oraAR BT Bt T 2 2 21 on

or soIb:Jt D%tocabcauth@% byoveiahetbhnok, aqﬂfmmﬂmmﬁ%ctmﬂoyt%‘@@amembi e sal tbi n Ft

suitabl e rier %#@ et orbito

non-aqueouffsagtsotlv/@ln i a%lrsbelﬁgﬁhye Sﬁe%lel glglgogghppr cé(‘i@éﬂe vvat%lir optional |y

wth ¥ sfmqnelanbmgnl&g@npnessanwdﬂluboﬂluozqaﬂcgmagmd fosud#l casalang:t}nel odextri n), 20

preservatjve, surf g Vi ring agent.

" Alter nat P’%/mfmceumall ghwfc\é%&?u]?ngl ?tga%&cqgﬁregén% a@ékﬂgggg{ aﬁ‘g(nt’? a reconstitutable

powder . 5xasenex afcrpﬂemraa popwision, diorphaimacongcad et wgomdqm@ wrictonigadspendi ng agent ,
sucrose

aargcles 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 sweet ener 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
exanpl e pol yvi nyl pyrrolidone. . The tablet can.al be. provided wth a col or
T Im coatiripetbngiraonsadh dieqeivids by te f9EE of G PP HFRs ol ¢ on.
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
pr ocegur ge%erafr%ge%m@mh@mbwm ﬁ%@éyﬂ@ﬁ&htmﬂogyd@@bﬂembwm 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 f i) 8Cehdk Reingphard gelatin
capsul e;WS?I‘FYaméﬂé‘PSQ%F%‘LF]E‘%?J%%?{‘%&C@%%@%‘%%Iﬁpg&& yetﬁ% ene 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.]| ' 8'ﬂ|§|9“ tdofksCapsul e.

. Tabl et b?ﬂﬂ%’&tbs’?rh TR R &ﬂ?&*‘%r"g‘ggféggé. a, netnhﬁﬁgigrel U 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%ﬁ%%ﬁts c@f%s?be}&aﬁﬁ!ﬂist@ﬁhlﬂhgﬁé orShdré &Ber Fl avoring

agents such as pepperm nt, ol 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 gld Gl B (L RILALGHR ofddlonkip bEATHIGHAR uabithiadt hecal , or
i ntravenous adm-ni"stration. 1py I cal” conposition for intra-nuscular or
i nt r at he owimeashe wicksonide; onfrigdipolensh Ih gdditionf they petestisHES BAMBFANDS| ut i on of

act ive i ngr&aheRka Wit &0adihd havin bntEX AR R o3 2RI trodthddi®¥ing 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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sesane-oil. A typical conposition for intravenous or intrathecal
admnistration will 20 consist of a sterile isotonic aquepMarcha0dsi on
contai ning, for exanple active ingredient and dextrose or sodium chloride,
cor a mxtyre. of 6?c)iext rose and sodiumchloride. Other exanples are |actated
Ringer's TR/2¥bn, lactated Ringer's plus dextrose i™EEY8H7  Nor nosol - M
and dextrose, Isolyte E, acylated Ringer's injection, and the |ike.

Qpt i onalBdition.dippaetWiiats & Wilkiex, Xhiddelphip A 0Wy ITanbollgivingospa- a chel ati ng
agent, for.exanpl.e, ..25 ethyl di amm is 3 .0l ubi I'i zi ng
2gent, PEPBERE et B R fesh Gl AaRbiord bt nferfh 0 ol o

sodi um net abi usui phite, maybe included in the formulation. Alternatively,
t he solution can be freeze driggnaRshaddxappeaconstituted with a suitable
solvent just prior to adm nistration. The conpounds of this invention and
't hei 5 phar ma&kis example {ustiaientbe prspaationiof & reprpspftivPharRaceticdlve on t opi cal

adm ni Stc'&ﬂl%ésgﬂinf}%rgg stHoR o8 8 c@Spoh i PSTIRE ¥&iioR0MPOSI tions  or

transdernal delivery devices ("patches"). Such conpasitions include, for

exanpl e, a backilngredients i ve conpound re@?ﬂﬁ&??ﬁf“&{l’géﬁﬂ ol nenbrane, I|iner

~and cont act adhestve—Such-—transdermat-—patThes—may~tHe  used to provide

continuous or di shaive Compasd | nfusion of 29 22 March 2006 WD 03/ 042164

PCT/ U302/ 36237 t Heactoswpmativdiisdof t he present #4%vention in controlled

amounts. The consMegnesiviosteastiel use of transdérmal patches for the delivery

of pharnaceuti cal —agents-—ts—wett—knowr-Ttmtte—art~See, for exanple, U S

Patent No. 5rf@shodbRgredumbarp aiitcdasd iayduoal ianndkidusbilbgtidiocapsaat i nuous,

~pul satile, or on demand delivery of pharnaceutical agents. 5 One preferred

manner for adm nistering a conpound of_the_invention is inhalation.

| nhaltdtion is an effective neggwgﬁng an agent directly to the

respiratory trhaekamplditiestatesihe ptepare@ongd amilzr repyeprattivef phaheacensiedut i cal

i nhal atl(%ﬂl S8 N BSoralNB Rk ASn df A b&hSouad ofdhi¥ isvemmer i nhal ers (DPI), and

met er ed- dose | nhal er s (MDI). Nebulizer devices produce a stream of high

velocity air that, cayses a therapeutic ent. t s amst whichis 10

carried into the Iﬁ‘ﬁ‘iebﬁg?ﬁ' s respiratory t %?typgﬁ@%’ﬁéﬁgpeuti c agent is

formiated in a I wg:‘o formsuch as a solution or.a suspension of

m croni zed partic ‘3&"6 “‘P%‘E'g]. rabl e size, whegg niccronized is typically

defined as havi ng"3BYH" 90 % or nore of the ticles with a diameter of.

| ess than about 1@’9‘3;? A% ical formulation.for use in a conventional

nebul i zer device KRS grgtﬁi c aqueous sol uf'i on of a pharmaceutical salt

of t t?_’é active ) '
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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15 agent at a concentration of the active agent of between about 0.05
p.g/m. and about 10 ng/iuL. DPI's typically adm ni ster 2 flaphapogti ¢ agent
inthe formof a free flowi ng powder that can be dispersed in a patient's
ai r-streagugidfly inspiration. In order to achieve a ,{Crﬁ%w;ﬁgﬁw ng powder,
the therapeutic agent can be fornulated wth a suitable exciplient, such as
20 | actose or starch. A dry powder formnul ati on can be made, for exanple, by
conbining dry |lactose having a particle size between about 1 pm and about
100 p.mwith nicrB8©dEys particles of a pharmaceutical salt of the active
agent and dry bl eﬁdi‘h%;‘AIT“éTTfarTveT“T“ﬁé“_a‘gFﬁT“é“a‘h be fornmul ated w t hout
exci pi ents. The fAfigREPHNdi s | oaded into a%dBy powder dispenser, or into
i nhal dtion cartriByedicdfidcapsul es for use wiPABa dry powder delivery 25
devi ce. Exanpl es ®¢dipprhlesidei very devi ces provfPd@ed commercially include

Di skhal er (d axoMsibphgapefe, Research TriangPé®8Park, NC) (see, e.g., U S
Patent No. 5, 035, 9gmylaed etk ys (GlaxoSmi t hKi Phe§ (see, e.g., U S. Patent
No. 6,378,519; TuPUbiAKIO% soluighl azeneca, W I Mg on, DE) (see, e.g., US.
Pat e No. 4,524, Yepm kiYaudshilikader 30 (G ak88nithKiine) (see, e.g., US.
Patent No. 4,353, Be®yirgrurt her exanpl es of s@%3Ble DPI devices are
described in U S Cplafegst Nos. 5, 415,162, 5,289m¥03, and 5, 715, 810 and

ref erences t her ei Ristih@ wagervar ch 2006 PCT/ US02£362%7 Bl ' s typical Iy

- di scharge a measured—-anmpunt—of-therapeutit agent—usimg" conpressed

propalsl ant gas. Fornul ations for MDI adm nistration include a solution or
suspensi on of active ingredi eng, {0k tdigd propellant. Wile ,

chl or of | uorocar bons, such as M onven |E onal | y have been used as
propel | ants, dbreexaraple Blyptestes the prparpinnR] asepierlaive Phoppaceyteals sych agents on
t he ozonenipayidon contining axbmpowwd abthisgovey@mof | uor oal | danes (HFA), such as
1,1, 1, 2- t et r 3 MREDAL fapeatbibuireleddah pﬁra,@lctisgﬂep&eaha’?vin%,tﬁs folieb@f | uor o- n-
prOﬁ%‘r&e, HFAﬁZZ ) have been devel oped. Additional conponents of HFA

f or mfi“at FSHES™PGr° M DI adni ni stration include co-sol vents, such as et hanol

or pentane, and sglrfeaﬁgtgnts, such as sorbitan trioleate, oleic acid,
l ecithin, and gly ST (See, -for exanple, U S Patent 10 No. 5,225,183, EP

0717987 A2, and \/\609‘%/ 0228&3. ). Thus, a suitable fqﬁrgl ation for NM
adni nj.stration cag bHCTAGE b omoabout ©.4M) 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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0.01 %to about 5 % by weight of a pharmaceutical salt of active
‘ingredient, fromabout 0 %to about 20 % by wei ght et hazpoMarcArdo6r om about
0 %to about 5 % by weight surfactant, with the remai nder being the HFA
propel | a e approach, to prepare the 15 formul agtion, chilled or
pressuri rzu(e%(dﬁd)%f?gfl uor oal kane is added to a vi al cont%trﬁ’?’%“ﬁzue
pharmaceutical salt of active conpound, ethanol (if present) and the
"surfactant (if present). To sion, the pharnaceutical salt
is-provided gf;. 03 i i i %5{1%3 LS.l oaded into an
aerosol cani ?tﬁlgr@*&\ﬁf%pgh giﬁngﬁggb&%ﬁiog%ﬁgﬁégﬁm | e‘\aldlt%aél. Exanpl es of MDI
devi ces campesitinpegntaipiag a £orapound/ofithis inyertioni t h EPA 20 propel l ants are provi ded
in US. Patent: : Y/ : JLernative.
preparati on,%1 usggﬁjsr%onngn(‘;i?H%P%#%aﬁl%%g%gg%oﬁdﬁe%&g%%%f ay drying .a
coatifhg of surfactant on micronized particles of a pharmaceutical salt of
active conpound. é&ﬁ for exanple, WO 99/53901 and WD 00161108) For
addi ti onal exarrplfl S of processes of preparing respirable particles, and
formul ati ons and tevtees—-25-—-sti-t-abt-e--f-or-+-nhat-at-+-on-dost-ng see U. S. Pat ent
Nos. 6,268,533, 5A@88CABEunE, 874, 063, and 6, 2210398¢ gand WO 99/ 55319 and
WD 00/ 30614. |t \iydroxppropyiPerysdodradint hat any for mieb gt he conpounds of the

| ~inved®ion, (i.e. 3% dquecheBaroptBulutine &triledal sal t g.soo 16@imkate) that is

sui tabl e for the partiettar—rpde—-of——adri-hi-st-rat-i-en-—ean—be used in the
phar maceut i c@he aborpiogediernnae blesied ssdkitle ol adjustd@to Bifer &8 usivg0.8 dirpound i s

ef fecti QVEL i.de dosage range and is generally admnistered in a
t'herape&ﬁlc?éﬁ'lsﬂ\?%lg'cti ve anount. It will be understood, however, that the
anount of the conpound actually adm nistered will be determ ned by a
physijgi an, in the light of thgheheakambl/dcunstances, including the
condition to be treated, the chosen 31 22 Varch 2006 WO 031042164

PCT/ US02/ 3623is example ifpstralgibp pspargiion oha reprsecnpbivepirmpseebistind  adni ni st er ed
and its cﬁﬁké’stiﬁoﬁ?oﬁﬁﬂiéa‘!'hépﬁcaﬁgﬁgfa&Q‘E)omiﬁ%fmiginv@nﬂgx.response of the individual
patient, the severity of the patient's synptons, and the |like. Suitable
doses of the therapeutic agent for inhalation admnistration are in the 5
general range of ]Bérg(m,@sbout 0. 05 g/ day to about jiglday, preferably

-~ frompgbout 0.5 jig/day to about. 500 jiglday._ A_conpound._can be

adm ni stered in aAfgL iRlotnddose: weekly, nultiplhg fg mes per week, daily,
or multiple dosesgfgppday. The treatnent regi men

Tween 60 2
Mineral oil 5

25 Petrolatum 10
Methyl paraben 0.15
Propyl paraben - 005
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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may require adm nistration over extended periods of tinme, for exanple, for
several weeks or nonths, or the treatnment regi men nay rZnMarch 20060ni c
adm ni stration. Suitable doses 10 for oral admnistration are in the
~general ™ag8420¢64 from about 0. 05 tg/day to about 100FCHYPBE2I7 preferably
0.5 to 1000 tg/day. The present active agents can al so be co-adni ni stered

Wi th one RlfcaiE cRidWRId. Thb afiane Wsktedgdrbificatddantiakaaibesalt fsor t he treat ment
of asthma or of chronic agbstrucfiv ul mngry di sgase,. the present agents
can be aﬁﬁwlﬁ?dstT@PBHOfWCé‘?}H”Eﬂﬂﬂ%ﬁqﬁﬁﬁgw ?ﬁ%i&%ﬂﬁ%&&f@%%“’r eé’etget or ant agoni st
(e. 0. inals QRlAPNoEde or tiotropium or a steroidal anti- inflanmatory

agent (e.g.fluticasone propionate, becl onethasone, budesoni de, nonetasone,
ciclesonide, or triantinolone). In addition, the present active agents can

be cg-administered with an agegimubayt Benai - i nfl ammat ory and/ or

bronchodi l ating or other beneficial activity, including but not limted
to, a phosphdbisexmplellustpppthe preapptionebp dypogderSormulbansined . a PDE4
i i £ Oforlyyfhof W bEhdGAThr 2 infifllatéh dsABlges. an i mmunogl obul in - anti body
(al gE anti oﬁg?ﬂg a | eukotriene antagonist (e.g. nontel ,e,ukgstﬂ%; a cyt oki no
ant agoni st t piphalatipnipanrddzesie filgdaritha phprnaseiicy) SerppeiliPt baying pody)

- speci fi Ctﬂ“o}iowi%gm\é!eﬁl%nts.t herapy, an allL- 13 therapy, or a conbination
thereof; a protéase inhibitor, such as an elastase or tryptase inhibitor,
cronolfyn sodmgmdientsdocr omi | sodi um and sodi um 25 cronogl ycate. Further,
t'he present agents——canbe-co—adnrmrstered Wt am, artTTnf'ecti ve agent or
anti hi stam nes. Suitable doses for the ot herﬂ%é‘ﬁﬁiﬁ%uti c agents

admi ni st er ed Pharmacsptiesl seditaf esiivecempornd orpound®8f the invention are in the
range of abolict®e05 p.g/day to about 100 ngP¥ay. Accordingly, the

conpasi ti ons -ef--thRe-rnventi-on-camoptTomatty ctonprise a7 30 conpound of the
i nventi on as Thepharmareuiivel sals of ackercpoonndds migeapized prigdeblpndbiediihove.

AT LT onploSUirh AR Ga& 3 Ik Blifidblard RTHAL] R QowhiliGuifieh | ve conpounds of

t he presen? i nvention can be found 1n Rem ngton: The Science and Practice
of Phannacy, 20th 32 22 March 2006 WO 03/042164 Fornul ati on Exanple S This

exanple illustrates the prepar%! B&n@ﬁgﬁ&%@?r representative
‘pharmaceutical conposition for oral admnistration of a conpound of this
- invemd on: Edibisiesamplé iljygrates dhetprapriatirenfy dgy nawidR fasnulation Foéerindt a, PA,  2000.
The foll ENfd8nd e invention for use in a dry powder inhalation device.

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 jtm in a colleidal 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 having a
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limting exanples illustrate representative pharmaceutical conpositions of
‘the invention. Fornulation Examle A 5 This exanple ill us Katchonbe
-preparation of a representative pharmaceutical conposition for oral
admi ni st ' a conpound of this invention: Ingred antity per _
tabl et nﬁ?ﬂg?g;- --------- Active Conpound 2 10 L%@F@ggﬁaégray-dried 148
Magnesi um stearate 2 The above ingredients are m xed and i ntroduced into a
har d- shesidan diginetes less¢lzap d i tn. TS pagicRsarplondaddue LaBPIY Withprewswizeétt s Quantity
per tablety, (MO oo gene o tcoc e s e -
f oo RO npound 4 Cornstarch 50 Lactose 145 Magnesi um
Stearate 5 ---- - --- - e----- T -- - ---- The above

ingredients are m xed intinmat th quesslg(i into single scored tablets.
Formul ati on Exanmple C This ex i S the preparation of a
répresent at i vids phaiplesihethticcht preplativn oPoforhulativnfcontaioing k capumd st rati on of a

conpound _qf .,this invention. oral .suspension i's prepared having the
fol | ow ﬁ&%&?ﬁ@%ﬁ?‘dﬁ?‘“@?ﬁ?@%‘&#ﬁﬁoe WD 03/ 042164 5 10 15

A suspension containing 5 % pharmaceutical salt of active compound and 0.1 %

lecithin is prepared by dispersing 10 g of active compound as micronized particles with
mean size less than 10 m in a solution formed from 0.2 g of lecithin dissolved in 200 mL
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 s Tris(hydroxymethyl)aminomethane
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| ngredients Active Conpound Fumaric acid Sodiumchloride Methyl paraben
G anul ated sugar Sorbitol (70% solution) Veegum K (Vander Ratch 2606)
Flavoring Colorings Distilled water PCTIUS02/36237 0.1 g 0.5 g 2.0 g
0.1 9 2mcos@eud2.85g 1.0 g 0.035 nL 0.5 ng q.s. ptouddBest Fornul ation
Exam|p e D This exanple illustrates the preparation of a representative

phar maceutical conposition containin C ound .of this invention. An
i nj ect abl e pr epar at MsmPEIPetapRAyation 081—&(%%%'?%3“& B4#d having the

following 20 conposition: 550%4‘1{@‘?%@Fgﬁ‘ie§m"%ct i ve Compound Sodi um
Acet at e Buf f ar50% drivedicefiQinds didbly expressing cloned human §; 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 MgCly, I 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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HCl (1N) Water (distilled, sterile) 0.2 g 2.0nL g.s. topH4 qg.s. to 20
L Fornul ati on Exanple E This exanple illustrates the przpmaahizogsof a
representative pharmaceutical conposition for injection of a conmpound of
this i nvgRidspibeA reconstituted solution is preparedypy adding 20 nL of
sterile water to | g of the conmpound of this |nvent|on e#ore use, the
solution is then diluted with 200 mL of an 35 intravenous fluid that is

conpat i Biresifigibinding yes deterinined inghppraseace o5i@ KMrynispeled alpranleloA®BRAYST r om 5%
dextros ‘?w ?e%éé%%{?cgfrolr %aer%‘i{?&’é}gﬁ'rbm &%ﬁ&h@ebm éadﬁbést 'H%? wefhinmed giext rose and

0. 9% dium ¢ exa es are lactated nger's 1'nj ection,
| act at ea.hpﬂ filtrationover|GRB gl fibextilten plates (Hackard RipScianer ﬁmsMPliéﬁB 5% dext r ose,

03/ ou1 Bl el BBy haRRG Aol hi e bk M P PV ot es the

pr epat afiltcitionbuffer (75 FesHE pHE. w&mzéme@Ciz, topBBITAI 9N containing a

Chert o FangteanbBUrRHRE PR yee S i BRSRR0 el B] " ¢ VI N9
Hydr oxy @IﬁﬂF{P&dcér&BidS@ieﬁ&@d INidRilier, TTY wAOailed 6id plates w@&k’bﬁxﬁaﬁn gol ut | on

'(sterllg) s. to 100 nL The above r.ed] s ar nd the pHis |
adj ust e a‘ﬁ‘ﬁ‘@@""“@‘!ﬂ“@?ﬁ ‘?S‘OBGW“WC&% %{? %11 tati on Exanple G
: Binding data were analyzed by nonlinear regression analysis wath the GraphPad_ Pnsm _

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




Thi's exanple illustrates the preparation of a representative pharnaceuti cal
conposition for topical application of a conpound of thi32Mavsizoosn. .
| ngr edi ent sgranms 20---- - - S Active conmpoundO. 2-10 Span 602

‘Tween 60 oi | 5 25Petrol at umiO Met hyl parabenQ, | paraben0. 05
SR PR

BHA (buty roxy anisole) 0.01 Waterg.s. to 10 of the above
I ngredi ents, except water, are conbined and heated to 60C with stirring. A

suffi ci esstls Guahintheysssy. Grenpends werg dissqhed ipspngiatiaipegf A mM Bor ous stirring to
emul si f Ydi:;sbﬁinig'ﬁgﬁﬁq&ﬁﬂﬂs(lﬂ?(@ﬁ phRl0aFiH 309 DRAES,Ghedl -dﬁute%gaq dAm igSFor mul ati on

Examle H ThiS exanple ilTustrates the preparation of a representative

phar mac et PGiy-HQ g3, anddrpmetdere earalindjlvieddeapwuHmiss (B mMi nventi on An

aqueous RIS 1.9 @AM MeClS ¢ niMEBTACEN, IBERD. dongdhfRMRI DY
dissolving 0.1 ng of a pharmaceutical salf of acfive compound in a 0.9 %
sodi ufn chstetin the assay att i0differenp®nceptrajions man2ng dromAD) I09/102.3 pBY PCT/ US02/ 36237

acidifi Lth citri | d.. The . xtu s, sti.rred onicated until the
active s efa\[%qng w&fcs}’écgﬁ‘il}egd%ﬁ?ﬂ%mﬁ%¢a ‘{15301’38‘1 Bradgigor g@ﬁj”i’sﬁ”@@gt o a value in
the rangRfiod Budier. Blated woreBdalddliacubste Ve ightat 7T @ cHIkId.themekOr MUl at i on
Exanple | This exanple illustrates_the pr_gs;)ar ation of aqdjléy_ﬂromder_

f or mul atPORIE #ht wpeRupgeRtilugneRynryFatkardiiofcrpe te- drerdse: ©Relen i nhal ati on

cartri dg@ount 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




Gelatin inhalation cartridges are filled with a pharmaceutical conposition
havi ng the follow ng ingredients: 10l ngredi ents Phar maceg? Maadh 2006t of
active conmpoundng(cartridge 0.2 Lactose25 15 The pharnmaceutical salt of
active Coppeishe s mcronized prior to blending wth Jaglpse,..The contents
of the cartridges are adm nistered using a powder inhaler. Fornulation Exam
|l e J 20Thi s exanple illustrates the preparation of a dry powder fornulation

cont ai nicell§ /ale ejussd atafinal caneenieation of IH000<ells/ivel] inthe 2558vder i nhal ati on

devi ce. AnPPAERERUSAM 1 PEBRORkrhE AL 16 M SRB:EinE B @saniaul K formul ati on
ratio of mcroni zed pharnmaceutical salt to lLactosSe of 1:200. The

conposi CHA BH BAKBPOFRYSE). thep dilgehiad mMrimal m Gh-TwHceD. e8babl e of
del i ver igag, R&t VeGHy ARGt s SRR 78 R Trid B0 Pt 9.4 2580188 kiwe drug

i ngredi ent per dose. Fornul at’i on anple K This exanple illustrates the
pr epa? atgsi dmM EDFAR0L%EBSY contai ning a conpound of the invention for

use in a metegacAaSEerd @Q&iig'ﬂ%? a&ggﬂsl@edﬂﬁéraﬂc&ﬁmﬁﬁéﬂs,%gﬁagwar maceut i cal
0

salt of active conpound, O. lecithin, and 0.5 %trehal ose is
. pr epar edOipM wi48 pdf. Maximab regpopsfe veas ditormninesiip Sepebsense ofnlifd™bni zed particles with

: ' I 10 d | Lol dal [ f . f : f
T ohal odwriitie S TRt Rtef B 180 a7 s R Sy FRRRT, )2l Vet r

The suspepsicesold etsibmbuitdr. PRks b stdiad, ineshatddiong night #4f@hnd S i croni zed to
particles having a 36 22 March 2006 WO 03/042164 PCT/US02/ 36237 nean
di and? ercoprteidhe Jeghmemning it ghopepi spiaiation gnter oL RIBSIHNELCRani sters with

pressur iv&ien, £13. The dmb@k 6AfAMIPFOSIBAPE miFQTERticH Q0150260 baed-

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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5 This exanple illustrates the preparation of a formulation containing a
conpound of the invention for use in a netered dose i nhat Barch209gspensi on
containing 5 % pharnmaceutical salt of active conmpound and 0.1 % lecithin
“is prepar®®¥216t spersing 10 g of active conpound as PEFEPEHBEd particles
with mean size less than 10 pmin a solution formed fromO0.2 g of lecithin
di ssol vesahueous 286tionk uditl @S Nebnlder 3at (Model 22851, FARIResgatosy on i S spray

~dried ang the resulting. ri.al is .mcraqnized to particles having a nean
di amet er %"&%eq’ﬁ?nkﬁ&ggﬁw&ﬁgvﬁaqyﬁ‘%‘f“%‘? 0313%%? oaded into canisters with
pressuri ¢&m =159, (L =21% dad B, kaphpit appssanaefopia Mee gaiflotvakibughlthdAssays 15 The
conpounds_.of. this invention, and their ph q’maceut l.cal l ceptable salts
ey it BBl OB P R ared e P ol et Eat mont. Tho
abi | i tsly &drosals wef Riee ot dhh:ﬂbhrﬁﬁy;tol@iﬁé@ﬁe@ﬁi{e.eneﬂmjﬂ@n aR eapised gs wel | as
Its selegtjvity, agoni st potengcy, nd intrinsic activity can be
denonst r 88§ ﬂl?sqeh‘ff%i#aﬁﬁof Iﬁedfg]é‘%:%“SAjB&“%ﬁgﬁ ,W“Hte\?%?}@)'za%’gt D, below, or can
Rgbdemnsﬂp&@ﬁlﬁgely%gfﬁg_,ﬁ&bl}?l?ontv&s?];&mﬂifbﬁt mrTsevakAmeayﬂre& Qraﬁi!?_ﬁtxﬁﬁll& 1?320

reviations 25 5 Uff %effica nerican Type ture
Col | ect | BATPARREPTEANA RASt-1S ?lﬁﬁqoﬂlvﬁﬂﬁﬁtsr?%éﬁage WOHEE-ne 3':5' -cyclic
nonophosphat erhe Biedlobtotddeeeaeds dedinphdds &aghiftersd W sihkiationINpO Di met hy |
sul f oxj de E’gTA Et hyl enedi am netetr acg'g ifu%él d ﬁgmix rna)éi mal efficacy FBS
Fet al Mhofafrated ay h%‘g? P hysesreiy 343 AP RPLORedney - 293" PBS
Phosphat BoritiveaiifidesSaiol 18 @hesRIN of BlePhln@gry B@iluakibi) HicR guinea pig was

B anesthetized with an intramuscular 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




Tris Tris(hydroxynethyl)aniinonmethane 37 22 March 2006 WO 03/ 042164
PCT/ US02/ 36237 Menbrane Preparation From Cel |l s Expressi ng2 Wafehpoosr J3z
Adrenergi e Receptors HEK 293 derived cell lines stably expressing cloned

human P- wood@@slrenergic receptors, respectively, wehfusghfy? t o near -
confluency in DMEMw th 10% di al yzed FBS 5 in the presence of 500 jig/nm,

| CGeneti ci ce nol ayer. was.lifted with Versene 1:5 000.(0.2 glL EDTA
nPesy D RS SR Ho MR R (R, i ot SO B R  on” ot

1, 000 r pAaBwospubabdlaryietds@tseniveinguer plogam atabled thelcolfezion aal derB@Gror nenbr anes
were prepared | di gt ely. For preparatjion, cell pellets re resuspended

Cin lysi s“HUFPERYY “'Wﬁ@f aﬁ’lﬁg?tﬁé‘@ﬁ@m’é‘ﬁ'&ﬂtpé%?cgtmg\fqgm@npl ete

Pr ot easecdlletiidai The cHanek irtolumbaldreiing tHdd osniell withitvhditlysmpgiaptb0 L buf f er

(Roche, cat, # 97498, Roche Nbl ecul ar Bi ochem cal s, Indignapolis, IN)) and

honDgeh Sul e B et PRT 1 § ROPRTHUE Grooees. ASMUSEIE P (20 ot r okes) on

i ce. Theﬁw ﬁ%b,?fmmbmt sfiffourare czﬂ&ulz&&dfﬁﬂ&ch(b@?ﬂ].t Ties sighl, | et bWas waﬁhed

once wt si s _hu r esuspensi gn and_centrifygation as above. The

final per%#e%@ t#ﬁé@lﬁ&%@%d@&%ﬁfeﬁ*g PTHEES: L‘Wﬁé‘fﬂfw CHMUSRE]/ HO pH

7. 4, 12. S§ifsib pivesaledransingdy(GIRDA 1608wk ChnnebledDlie h Bufc@ VRN 7270j on of the

menbr ane suspensi on was_ detern ned %Eorb%&net hod of Bradford (Bradford

MM, AnaPRpRider igiasapspiestiqninterfase s S 4 SEES I3\ttt es were st or ed

frozem i g]@bﬁ@yﬁﬁn@émw&@@eﬁvwﬁ&m&emwgl i gand Bi ndi ng Assay on Human
(31 and 02 Adrenergic Receptors Binding ass?}%us were perfornmed in 96-wel |

mcrotiter plRpde Faves wegrGlleckd Sy mgyitvatior gich Gimehe sirehPigs g menbr ane
protei n ek chARY-ARAE ACRNAS WisBiuded taIBIs L Rr 1 AHuR TR %-ﬁa%cept or, or 2.5
gg nenbr ane él‘Otﬁl n_for menbranes cont ai ni n? t he human (3, 25 adrenergic
a7

r ecept or PP GRA Q. B priddrecisiey Inpfyprpentss [ngeSarpiqlay Flg) aghe dellowing dgsegvy vyl 2, 1 nM

EDTA, 0. @36 RSAibed kbt Rt Pl DEheshil €8 bAlinfekhAR, | 0N of Kd val ues
of the radioligand were done using iSH] di hydr oal prenol ol (NET-720, 100

G | b | 3-8 pemipiert il mipiese’ Seg/miuteet {hpnutepds Oow/mingty at20 nigrtes f f er ent
concent r 84 j OR@utaN e Mfhufes MW60 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

PCy0 values in the clinic (Aﬁ]. Thoracic Soc, 2000). )
(]0gC2—IOgC1)(2Ru—RI)]

PDz:antiiog[long—}- RoRo

30 where:

C, = Second to last Ach concentration (concentration preceding C)
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0.01 nM- 200 nM Di spl acenent assays for determ nation of pK, values of
conpounds 30 were done with [3H di hydroal prenol ol at 1 n2 maethldbodi f f er ent
concentrations of conpound ranging from40 pM- 10 p. M Conpounds were

di ssol ve a_concentration of 10 nMin dissolving , 5 mM dy-Hd
pH 3.0 w ‘{’18%06%213%0), then diluted to 1 mMin 50 @%ﬁh&(j?pH 3.0, and
fromthere serially diluted into assay buffer. Non 38 WO 03/042164 22 March
2006 PCT/ USOp+ BGai3pnespleation oA (prepeviaigide g i & EPHHE presence of 10
pM unl abel ed al prenol gl., Assays were incubated for 90 m nutes at room

t enper at ﬂnarﬁir%lﬁaﬂﬁe&é%cti ons were ternminated by rapid filtration over
G-/ B gl ass f'kbggagejibglegvamgat es (Packard Bi oSci ence Co., Meriden, CT)

presoaked in b. 3% pol yet hyl eneimne. Filter plates were washed three tines

with 5 filtrBi#8pviudaierC(75 nM TrisIHCl pH 7.4 @4C, 12.5 nM MyCl2, 1 nM
EDTA) . to regg\_/ uabo&%gcradi oactivity. Plates were dried, 50 L

M crogci nt - 2 T?{qﬁ’ FES wtillation fiuid (Packard Bi oSci ence Co., Meriden,
CT) was addegtaaralthajesof Weldatacas rfdemédusing ameRdayimlysisolint | i qui d

~scintillation counter (Packard.Bi oScience ri gen | Bi ndi ng data
“were anaVyaes oEpwed Ry Posks Wﬁ“@ﬁ?@?%&#ﬁ%ﬁ?’%%mﬁ?thgﬁh%ﬁ%<% Pad Prism. 10

Sof t war ey RAckRERIGighifipdbad Sof tware, Inc., San Diego, CA) using the
3-paraneter nodel for one-si

tition. T fixed t
BTG AR SRR e T st et et A

al pr ejo! @laphHsa P éth WeSioh 8100 EHWRENESCraplirad Softart Sah Bibgb rGtifoniigler ved | C50
val.ues and the Li value of the radiol I%)%Hg LiSi g the Cheng-Prusoff

equat i on ( Ch&rmyMin + giex-Minlébt A0 (flqe EDgy- @& Phar macol ogy, 1973, 15 22,
23, 3099-108 s HEGERER FUbkYPE iRELERhie\(PhY, MAY stk alt-gd as the ratio
of Ki(31)/ Ki)welf)%) .Isi{ﬁ g%%ﬁlt&he po%/r’gour]ds@t@,egl(e denonstrat ed greater binding
at the Papracheemymgiotcally baabwith hagmaidal shige-01 adrenergic receptor, i.e.

- Ki(31) > K (%érgfe rﬁh&ﬁn%@@%t@ﬂ%eﬁ%ﬁ&w%f&mmvéﬁgfmrahton denonstrated a

selectivity gr e an-al 0. 20 Test B Wole-cell cAMP Fl ashpl ate
Assayl5\ blonchofBetedtivieiartiiyity pdinesr pointidreynsil y4 By 8868986 Human 02 Adrenergic

Receptor For the determ pation of aggni st .potencies, a -293 cell line
stably expresTé‘F'Ffljlf’W&géﬁ‘EJEFnﬁB’F?&???eﬁ(ﬁrﬁ%&‘ﬁff"iﬁ’e‘ﬁ%#‘gm@&%‘fﬁ poli glagene H24. 14) was

gr own t onaiosibe cosstmyd inpnyrwali agfimiting 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




25 consi st hg of DMVEM suppl enented with 10% FBS and 500 g/ nL Geneticin. The
day before the assay, antibiotics were renoved fromthe 22 Matdhr208di um CcAMP

- assays were performed in a radi oi munoassay forrrat usi ng the Fl ashpl ate

Adenyl yl ®pobegs4Activati on Assay Systemwith ' 251- c Ad@nshiEs:s3VP004,
~PerkinElner Life Sciences Inc., Boston, MA), according to the

manuf acturerd}emsﬂ-rmﬂéssmwiot%wﬁ)r&ab@mamﬁgmhthﬁlmwenw&bﬂes were rinsed
once with PBS  lifted w.

count ed. PESHFC &5 rceonﬁléq“iléts'@’é’ﬁffff ?fé’ﬁ?‘?li’lgﬁlgg]g Ag‘g“ ﬁt&/ #O“g%ﬂnrﬁr aPEcSi) and

r esuspendelktr (Rhillsburg) wl),lfmnejameﬁlflﬁrdmkrzﬁmmd (Mﬁsk3§<ﬁ W), Brafid Walld concentrati on
of 800,0 ceII / fln tration of 40,000
39 22 Ma %Mﬁﬁ%ﬂ%ﬁ%%@ﬁ%ﬁ E?]I’g%?%\ﬁg‘lr‘]?lel n the assay.
COrrpOLmdMomemlmdmﬁadxlm eb]Q Q@%ﬁﬁﬂeﬁb‘aicﬁmhaﬁcélQLﬂMe& (Lan&Hstsﬁcol ving buffer

(25 mM O/ uted t mmin 50 nM
d y- HO GS?@ ?%Bgaﬂiefetaﬁwk’n@ ;gf %F’QHSJ‘H‘BTOHE gher gy lcag@ay buffer (75 mm
Tri sl HO reattiors ﬂer@ﬁ&ﬁderhﬁ;oﬁeﬂdﬂ%sm Zeaction Tk ot ArereGuofftorBDAY thinConpounds wer e

5 tested,in e ass |fferent concentratlons ranging from2.5 pM
to 9.5 plwefcf@fé' %(%fa\?“é&r(ﬁ cabhighpertommancs gy cheamaloRapY opped by

addi t i on(=ait, HﬁQ:)porlmdw@c&t@kdétry,dﬁbmtﬂuﬁﬂreb%fe%mnﬁhl@b&ﬁe%ﬂrﬂaﬁmem ed,
i ncubat ed over t 4C.and cqunted the _next . norning in a topcount

LoT R § e et ierehy ph g oty Seepamtye TELC asgerbdiheve MR ortunt of

CANP . pr oghagpsd wRRdissdlved in B&RGAQRIvVERICOUS, WIstiS dr me;ddsg And §RcteOUNt s 10
observed for the sarrpl es and cAMP standards, as described in the

‘manuf act WPEAeRrphgih a m&%em%a?@lm@e%m%qwléawo%mﬂ dar regression
anal ysi Sproh@oﬁd&ﬂstd@ﬂb&ﬁk 2% infefal é&@.ﬁ&fa@messmmgﬁn&l&&eap&%%sSof tware,

Inc., San D e usi ng the 4-paraneter or si

dose-res Eﬁ?@%ﬂe\‘zﬂ"t"#ﬂ g?ﬁ“%’b?‘%“ retprped bﬁ@‘bﬂ?@%%ﬂ%‘@sm%?‘&ﬁ@kﬁﬁ essed as
PEC5015/ ab/iiR § Perfh IELASr ifsREmeR PSS Arg3seexdenonst rated activity at the (32
adrenergic 15 receptor in this assay, as evidenced by pEC50 val ues greater

than about 5. Most preferred conpounds of the invention denonstrated pEC50
val ues great qixatnl ﬁ;rl 8hAktsislof chRdun§1 V1ol e-cel | cAMP Fl ashpl ate Assay Wth a
Lung Epithelial i ne Endogenously Expressing Human j 32 Adrenergic
Receptor 20 For the determ nati on of agoni st potenci es and efficacies
(intrinsic activitie |ma

RO

D,

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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cell line -é“xpre'ssi‘ ng ehdogénous | éVéI S oi‘ '(32-,' édr ener'gi'c r'ecepfbr‘, a hUrralh'.
lung epithelial cell line (3EAS-2B) was used (ATCC CRL-25fRrch0BBi Can Type
Culture Collection, Manassas, VA) (January B, et a)., British Journal of

Phar macol @g¥%snsR98, 123, 4, 701- 11). Cells were gr OW&%SZZZ:&'&%Q% conf | uency
ng Bp

in conplete, serumfree nmedium (LHCG9 25 MEDI UM contai ni i nephrine and

Ret.i noi c I G # =200 i ospurce .l nternational, Camarillo, CA). The
day bef o?ﬁé&%‘ﬁdebyégél%faﬂééne'g&g Fﬁqégzeé‘gﬂe? BRYF %ﬁ{ﬁﬁq&’@wﬂ:{wd@p’%ﬁephri ne or
retinoi cpesiled, cat # 141-500, Biosource International, Camarillo, CA).

cAMP- assays were perforned in a radi ol munoassay format using the

Fl ashpl ate Adenylyl Cyclase Activation Assay Systemw th 1251-cAMP ( NEN

- SMPOO4, Per Ki nEl nhe inBAnddideofpiud BB wab pepared3@8diRfs, MA), according to. the
manuf%cturers instructions. On the day of the assay, cells were rinsed with
PBS, lNfted by scraping with 5mJ} EDTA in PBS, and counted. Cells were

- pel | et eda.[Bynihesid sficomgaindar. at 1, 000 rpm and resuspended in stinulation
buffer prewarnmed to 37C at a final. concentration of 600,000 40 22 March
2006 PCT/ US02/ 36237 cells | nL. Cells re used at a final concentration of
30,000 cells / well in the assay. dunds were dissolved to a
concentration of 10 mMin dissolyj uffer (25 MM dy-HC pH 3.0 with 50%
DMSO), then diluted to 1 m\/lin;Sé Ay HO pH 3.0, and fromthere
serially diluted into assay bu o(75 MM TrislHO pH 7.4 @25C, 12.5 nM 5
MyC12, | ni M EDTA, 0.2% BSA). ConpQunds were tested in the assay at 10
different concentrations, ranging from 10 pMto 40 pM WMaxi mal response
was determ n(rel,d i.n thgg%:es nce of 10 p.M Isoproterenol. Reactions were

i ncubat ed f or® PPFHPY2: nZHlcehe] 3 04 mahi availablnirorn Aldrigh) il i ce- col d

det edbi a0 buf1.2dimdRtorR6pane & A8 700 mL R aiRAL Me by MoPy at 4C and 10
count edn%‘gf n§xt ,m)rr}i n% in a topcount _scintillation counter (Packard
o6 e,

Bi 0Sci e ot SURNE;fOFelf howsss) L0 MgguegudVatiH s addadpnidlithangses per L of

react i Orphu@svas Bhoid i SLad dleagRiher 8k 410G 6 R1Rusry ORE Bk ¥EMnil PhasSAEP! €5 and cAVP
st andar gfewfaeﬁ descri bed 6‘? the manufacturer”™s user nanual. Data were

anal yze NP A Srpgratare el Iive preaniephipss was pashied wifh brivgs deisidoaer Pri sm Sof t war e

package NdFaphnftaed, 3ef donesnRated Bier reditddl PprisfOio sivdkodSiun@xt N6, 1bRe 4- par anet er
nodel__for si gnoi,dal dos'e-responsre vvitﬁg\/sariab%ge% cs)lﬁl?)dﬁle. Corrpltj)ggtnds of the

i nverd?i GTPREe Yo d HiFMR3Q0 Mis DMIARADIA 18dme Hp £T50). 1), 682 (sg2at er t han about
7. 144, 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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~dilution air was

""Corrbbulrfd éf”fi ca'cy'-(%Eff) was "ca'l"c‘rijlﬂhat ed:'fromthé ratio of the observéd Erax
(TOP of the fitted curve) and the naxi mal response obt ai peMafsy2008p. M
i soproterenol and was expressed as %ff relative to isoproterenol. The

conpounds denonstrated a .20 %ff greater th 0. Test D _
Assay O gpg?\%ﬁ%ﬁr ot ection Agai nst Acetyl choline-|I nd?&ﬁ%?ﬁhospasm In A

Qui nea Pig Mddel G oups .of 6 male_guinea pigs (Duncan-Hartl ey (HsdPoc: DH)
Har | an, 2‘%3 Wﬁ%‘f"‘i%‘ﬁc W@?’%ﬂﬁﬁ%&lﬁé%@#f%@%@ewwmwuwdi vi dual |y

i dent i f i pebsioye to3tye a lighioikige diD MESTOMdiskE1PedSh H iniABi TBfme WELE 2l | oned access
|ibitum Test conmpounds were admnistéered via

to food an er. ad
i nhal at i 8?%%%@“%‘”% hrrpnss. andh thy pipdent evigliseddx gusenmporndyy mea whitnmber  ( R&S

Mol ds, SaslidCati BMR MHED g e anpge t hat an
~aerosol was sinul tagg%usl 9@339;?%?%%’9?%%3‘3?@%@%' gg’%%azﬁbers froma
central AEMZP6IE 3HEJIN66MOHRYy a 60 minute acclination period and a 10 ninute
exposure to nebulized water for injection (WFl), guinea pigs were exposed

'to an aerosol of test conpound or vehicle (WFl). These aerosols were
gener at e@ $ynghesis of omphendels. 2006 WO 43/ 442164 PCT/ US02/ 36237 aqueous
sol uti-ons using an LC Star gNebulizer Set (Mddel 22F51, PARI Respiratory
Equi pnrent, Inc. Mdlothian]j VA i by a m xtygre of gases (CO2 = 5% 02
21% and N2 = 749% at S regmﬁbpsi. ThE & ow t hr ough t he
nebul i zer at this op ng presspL,e was a p@ mately 3 L/m nute. The
generated 5 aerosolg wefe driven_into_th harfbers by positive pressure. No
during the deli vef}gqj aerosolized solutions. During

the 10 m nute nebulizatyyn, approximately 1.8zml of solution was
nebul i zed. This was neasured gravinetrically by conparing pre-and
post - nebul i zati on weights of the filled nebulizer. The bronchoprotective
ef fec of ¢ nd mnpistered via inhalation were 10 eval uated using
‘whol efcf)ody pﬁg’%ﬁé 5%1@ g}?gf?ﬁg °§‘E°“1PP‘B‘,‘1 ¥3 in 609 gnlq pfl Hibat iSO waspdded Bse.
Forty-flmﬂom.OMHS}mmJSqﬁIHPé fc .tﬂ?ffe}lﬁc‘;ur}ﬁ?&:ﬁﬂkmﬂi{o}ﬁoﬂ‘ﬂsﬁ‘?t'On’ each
gui nea pi S nest hetized with an intranuscular injection of ketam ne
(43.75 nﬁ%@g?‘?d' Q@?%?f?‘ﬁ%f 30 aninyes 33 Aeml (WK medegfbeomine wes added Ofteng/ kg) . Aft er
t he sur giibl0 Bidu®sWasresidy #8 quenched by diluting with diethyl ether and pouring

onto 500 mL of 5% aqueous Na,SO; premixed with 500 mL of 5% agueous NaHCO;.

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




and cleaned wth 70% al cohol, a 2-5 cmmdline incision of the ventral
aspect of the neck 15 was made. Then, the jugul ar vein ¥®Maichalogsed and
cannulated with a saline-filled pol yethyl ene cat heter (PE-50, Becton

Di cki nsongogRekiss. MD) to allow for intravenous infysions, . %%a 0.1 ng/nL
sol ution of acetylcholine (Ach), (Sigma-Aldrich, St. Lours, ) in saline.
The trachea s..then dissected free and cannulated with a 14G tefl on tube
(#NE- 014, sl 32 8¢ mopispmppupd g in J00mL methylens chlprade at @¢ashesi a was

mai nt ai nme@yz.egmld.ds hiﬁ%ghieethﬂhﬁ%g}f@weamy 1§ 6l MBobe 4.ne af orement i oned

anest hetic cocktai anest hesia was nonitored and adjusted if

. Theé de
t he ani nh‘lomPE‘?ﬁ@hﬂ@Hiﬂ?Wéﬁi%glﬁﬂﬂlgz}éﬁmﬁ-@%g@awm%}oﬂtﬁe%% respiration rate was
_ fer : At lete, th
greater gamodffl _ﬂEﬁ}%ﬁéﬂl&iﬁU%@sm@f%ﬂﬁ@(%ﬁ% il‘%}i’uﬁggvaé’\ere conpl et e e

ani mal_was placed into’a plethysnogra X uxco El ectronics,

| nc. , Ssheadipnedimivesnd0%rrammnisg Aauges N s ppddiethyl etheraanddhespbaies i nserted to
neasur e RulRDNaAk, dH H.Qﬂcﬁlﬁﬁ%% LS Sl - 1y acheal tube was
attached to the o enll; nljé of the pl et‘ﬁ‘;l/snograg%lmtwgﬁg?qtd%&vhgﬁg&{]ui nea pig to
br eat he P6keEPs fiteredyperd qonsedizaiedio an prargsoil. ThElod wob purified bysilicatgebn seal ed. A

heating Liagh t&??p i '1{%3@9 ?mﬁ{] @gﬁ g sgui nea pig's
| ungs were ?n g?g?é%h%ﬂngggé\}mae% 4 %PJOC al r%’gpﬁéﬁa rﬁf cal i bration
" syringe nabhge® chlorideldo giveermptndRade k ight okagesfamn.Ci 'HWNMRIG0OMH=zNsur e that the

. | ower el | e t L gl di suffer from
hyperl\/OgnPl I at ?’ég%d’%g%léﬁ?)f J7\;\3]'/}?31 ’gggggr%t(%gg)’ghlgt?d’%%gﬁs rq[g zg{()il%%s were within
t he rangén,GH3, 5.090s,9 Hyl4X82r(s, HR)3108 ks, CH)YPI78 ancien /36 (wicH) 27 1tdaedmpnge 42 22
Mar ch 20£gs&\0 3/ 042164 PCT/ US02/ 36237 0.1- 0.199 cm H201nL per second for
resi stancCe, “the” pul nonary eval uation was initiated. A Buxco pul nonary
measur engrgynthesipot @mpiima®dm enabl ed the col l ection and derivation of
pul nonary values. Starting this programinitiated the experinental protocol
and data collection. The changes in volune over tine that occured within
t he pl et hysnograpled with each breath wemeoneasured via a Buxco pressure
transducer. By integyatyng L.&Mesi gnal { pEasur enent of, flow
was cal cul ated for €% Thi s signal r wth the pul nonary
driving pressure changesy”which were coll ect g a Sensym pressure
transducer (#TRD4100) As connected>vi a a BuXcf (MAX 2270) preanplifier
I Mterfa 's SFT a ). Al other

Br O Br

aa WLO 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

15

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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10 pul nonary paranmeters were derived fromthese two i nputs. Baseline val ues
were collected for 5 mnutes, after which tinme the gui nea2 Magh 2006r €

chal l enged with Ach. Ach was infused intravenously for 1 mnute froma
syringe YORH4®H2| 0iw, World Precision Instrunents, RaTASez®@wrasota, FL) at
the follow ng doses and prescribed times fromthe start of the experinent:
1.9 [. g/ m nut Bxaxople 2nBymthesis of édmpPou@ddBg/ m nute at 10 minutes, 7.5 gg/ m nute
at 15 3rninutes, 15.0 g/mnute at 20 m nutes, 30 pg{m nute at 25 m nutes
and 60 itg/mnute at 30 nMPulges. If resi stancg T Sgonpl i ance  had not
returned to baseline H s ut es 3 each Ach dose, the
guinea pig's lungs inflated 't§4 of air froma 10 nL
calibration syringe corded pu ~"-.a par anet ers i ncluded respiration
frequency (breaths/ %L te), conpliancd 20 (muicm H2O and pul nonary

resi stance (cm Hz20/ per second) (Gles et al., 1971). Once the

pul monary function neasurenments were conpleted at mnute 35 of this

pr ot ocol , thﬁswmphrmmomﬁﬁﬂmedaﬁdcﬁﬁbédiﬁmhﬁﬂby%ﬁ&ﬁf aph and

eut hani z The. which 1 s defined as the
amount o?e%}f%ﬁlgneedggﬁ?%yca‘ﬁ%@qg"m?%u lfﬂﬁ%fﬂaﬁe‘flf’-}le}\’tﬁg%qﬂpﬁg 2pul nonary

r esi sthnpmnml)gmmqmmetagafaﬂaﬁmﬂm? a'['%@’sa%ttc?leﬁﬁpo‘éﬁd ues deri \éed
fromthe w and. t e re e of Ach challenges using the
fol | ow naueagﬂa’?l “eh. mﬁ'%"'ﬁaé@c‘b’g’fﬁ%ﬁgﬂl\‘;&%%%ﬁefo p2on used to cal cul ate
PC20 values in the clinic (Am Thor aci ¢ Soc, 2000) (1 ogCz-10gCG ) (2Ro-R)
-PDz=antilog [ :gzd? ere = Second to last Ach concentration
(concentrati o?’f%!f’é% )H'é" %3’02'2‘1 rch 2006 WD 03/ 042164 PCTI US02/ 36237
C2 = Final concentration of Ach (concentration repulting in a 2-fold
increase in pul nonary reesztance (RL)) Ra = Bai, 'ne RL val ue

g““eo

10 Using a coupling procedure similar to that described in Example 1, except
repIacmg the N l—(4-~h«=:pt§,d-6—methy! -2-pyrimidinyl)sulfanilamide with N'-(4,6- -dimethyl-2-
pmnudmyl)sulfanylamlde (sulfamethazine, available from Aldrich), 2 TFA salt of
cempound 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‘net: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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~defined have their gg ally accepted r'f'eanl ng.
egr

R, = RL value after G 5 R2 = RL value after C2 Statistical analysis of
the data was perfornmed using a One-Way Anal ysis of Varianmardhaidoewed by
post-hoc anal ysis using a Bonferroni / Dunn test. A P-value <0.05 was
consi der eslosi/@mich i cant. 10Dose-response curves were faddgehpbsbh a four
paraneter |ogistic equation using G aphPad Prism version 3.00 for W ndows
(GraphPad Software, San Diego, California).Y = Mn + (Max-Mn)I (1 +

10" ((l og ED50-X)* Hillslope)), where X is the logarithmof dose, Y is the
response ( PDExampled: Systhesit of cainpbdndafnd Sappr oaches asynptotically to Max
wi th a signoidal shape. Representative conpounds of the invention were
found to have significant bronchoprotective activity at tinme points beyond
24 hours post-dose. The folﬁom ng synt hetic exanples are offered to
illustrate the inventien, andNg e eonstrued in any way as
limting the scope of [ nventi 0 Ol n the exanpl es bel ow, the
fol | owi ng abbr evi atH@®n ave the foff oW ng peNfgsy Any abbreviations not
5s ot herw se stated, all
tenperatures are in ees Cel sius. .25Bn = benzyl Boc '

=t ert - but oxycar bonyl DMSO di et hyl sul foxide Et CAc = ethyl acetate OTFA =
trifluoroacetic acid THE = tetrahydrofuran MJSO4anhydr ous rragne5| um sul fate

NaHND§ sodi ”’Eﬁ‘sﬂg’é%&f‘pﬁxﬂé’ bl%ht%nle%ﬁxﬁﬂ? to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 5-amin ino-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
C3oH33N305S 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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TMSCl trinmethylsilyl . .chloride 5DVF = di nethyl formam de Boc ‘

tert-but oxycarbonyl TBS =tert-butyldinethylsilyl 44 22 N2 sarch@@96V\O

03/ 042164 PCT/ US02/ 36237 General : Unl ess noted otherw se, reagents,

starti ng wabsse@ds and sol vents were purchased from geRRygisal suppliers,
for exanple Sigma-Aldrich (St. Louis, MO, J. T. Baker (Phillipsburg, Nn,
Honeywel-l Buydi ck and Jackson . sk [ a V\or. | Chem cal s, Inc.
(TCl) (Rockv F‘P%‘:‘C‘R‘zﬁﬁ?g% BY ?tBﬁ%P{]dc“%‘%r‘?&m%I%"‘m%%‘z”‘ 5 el o5 b ecul 4
Li m t ed répHiciy tRaek{-Heliyi-6-dehpadprinddisd)ysolianiheide with4- Li m t ed (Lancashire,
UK), and _.Bi pnet Research (C | | K), an se i t hout. .f urther

purifi chlpmﬁnowg&@S?“ﬂWg (Q(R'gfaéﬂ%f? Mﬁ‘{l}{é‘%‘gﬁi %@ﬂ O}Qgt'o%’g%%leﬁ“éﬁs reaction

M Xt ur epropared. MRNIM QEEPodi fbrT,§H,NAKE 526 h famdtegr.aphy (silica TLO),

anal ytical high performance |iquid chromatography (anal. HPLC), or nass
spectronmetry; reaction m xtures were comonly purified by flash 10 col um
chr omat ogr apEXadple 3t Systhe@adf cortpou 80r epar ati ve HPLC as descri bed bel ow,
NVMR sanpl es were dissolved in deuterated sol vent (CD30D, CDCl13, or

DMSO-d6), and spectra were acquired with a Varian Gemi ni 2000 instrunent
(300 Mz) using the residugH protons of th%l igted sol vent as the internal

st andard unl ess ot herw adinzated.~and parsSs? ctronetric identification
ospray i ati met odo(ESIVB) 15 with a Perkin
APl 150 BX) ~NEXarpl e ¥~ Synt hesi s of conpound |

was perforned by an el

El mer instrunent (Pho

"HTo 62 ny (0.1 mmol) off conpound bb and 0.1 mmol of )

Nr - (4- heptyl - 6- net hyl3- 20 pyrinidinyl)sul fanilani de (available from

- Sigma-Aldrich Library of Rare Chemicals) 0.15 nL of toluene were added 9.3
ng (0.015 mmol) of racem c-2,2' - bis(diphenyl phosphino)-1,1'-binaphthyl

(Aldrich) in_0.15 nL_toluene, 4.6 .0 I f
tris(di benzy s ﬁ&%@?%m%mﬁﬁg%ﬁgﬁ“%gﬁg@ﬁ?giln“ﬁ?ﬁ mL tol uene, and

29 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 0\\5::‘@
. N
O
HO™ . N :
H
HO

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

15

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 C31HasN30sS 562.2; found 562.2,
20 |
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(0 3 rrrmol) of SOdI umtert butOX| de slurrled in 0 4 m_ toI uene. The
xture was 25 shaken and heated at 80C for 5 hours. Ace?? Maahiz0680% aq_,
0.6 m.) vvas added and the m xture was shaken and heated at 80C for 5
hours. dtH figs reaction was diluted to a total voldifspzes; W th DVF,
f||tered and purified by reversed phase HPLC, using a mass-triggered,
aut onat ed col | ect ce. The p ct containing fractions were 45 22
March 2006 V\éz g&%el"{‘b@fﬁ?%'@mw?g anal yzed by anal ytical LC MS, and
freeze-dried to give a TFA salt of conpound | as a powder. The
i nt ermedi ate conpound bb E' prepared as foI | ows. Synt hesi s of conpound
XX. XX To 5 brono-2-hydrox eﬁyl al cohol %’%6 nol, available from
Aldrich) in 10 2.0 L &dded 700 nL of acet one,
foll owed by 170 g of After | or "18 hours, 1.0 M aqueous NaCH
was added until theHQqu ous phase was ﬂam c. 1.5 L of di et hyl ether was
. added to the slurry, d the organi c phase was decanted into a seporatory
funnel . The organi c phase was washed with brine, dri ed over Na2SO4,

filtered, and.concentrated nder red%ce e SE |ve conmpound xx as a
|ight 15 or anG&R&f Jouplingp {“?‘?P 2H), 6.75 (d,

111), S?.?e@la(;i&gthzlﬁ' +(4-hdptyl4- m@hyiﬁtﬂ»nmmnyﬁmmma?dl@mqugpound yy 1) nB]chLi 2)
- CH3CON Q, 46 nma of . C xXx in 1.0 L of THE
at 78C M@%@?@“‘%ﬁﬂ’?ﬁ%‘ %ayle@“?gl%hkﬂaﬁ‘gp‘lﬁﬁ{fﬁ ‘iOH‘PH'éBE‘anes via a
dr oppi Ng16 wiNyetparef t er 30 mi nut es, 71 g (0.69 nol) of N Methyl-

nmet hoxyacet ar ni de (avail abl e from TdA ). was added. After 2 hours, t he
reaction was quenched with water, diluted with 2.0 L of 1.0 M aqueous

phosphat e bufﬁﬁhﬂ@ﬁbyﬂmmoﬁ%bﬁlﬁpjpd once with diet hyl et her. The
di et hyl ether. phase 46

OH
H
N 0\‘3’:0
N
oL O
HO N F7IF
. H F
HO

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

10

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 ol
H
HO : _

N
H

ZX

HO
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22 March 2006 WO 03/042164 PCT/ US02/ 36237 was washed once with brine, dried
over Na2SO4, filtered, and concentrated under reduced pzENSBhM6 gi ve a
| ight orange oil. The oil was dissolved in a mninmmvol une of ethyl
acetate, j wi th hexanes, and the product crystallized to give
conpound ‘%L’g&s&g"v\hi te solid. 'H NWR (300 Mz, cDC13J"8S¥3¥E(m 1), 7.65
(m1lH, 6.85 (d,1H), 4.88 (s, 5 21D, 2.54 (s, 3H), 1.56 (s, 611). c.
Synt hesi s of Usugwpeouplihgareceduie stipilagad-iyDTescpipedlivE@hmplg}. eRecPt zz 10 To 23,4 ¢

(0.113 . r ) e L 1bandbe wilSP.Was added 135 ni of
1.0 M Na%gghﬁg‘?@ﬂ%%ﬁ | %@.2%8@#@“@£%our, ﬁ%‘”’g‘?ﬁ&% 1 24 mol) of TMBC
was addeihloAfpheanyl)dratingenzdte- rsulfonaside Gy@RblefromMayb8dgehlajTFdfsalsr omi ne was
added. A[tter ol 12f‘pimrgal %Igdm' nutes, the reaction was quenched by diluting
with di & PRI RREPESYr i ng onto 500 ni of 5% aqueous Na2SO8 preni xed
wi th $00 nL of 5% aqueous NaHCO3. 15 The phases were separated, and the
.organi ¢ phasg wa ished W th brine ried over Na2SO4, filtered, and
concentr at edﬁﬁﬁ%@?me%ﬂ@ée&sﬁfcé’gg’m"éd}% gi ve conmpound zz as a light orange
oil that solidified in the freezer. '"H NWR (300 MHz, CDC13) 8 7.81(m 1H),
7.69 (rn, 1H), 6.%$8 (d, lH)oH%.SQ (s, 2H) 4.37 (s, 211), 1.56 (s, 6H. 20
d. Synthesis of conpound.aa 1 22 Mar ch 06 WO 03/ 042164 PCT/ US02/ 36237
To 32 g (0.113 nol) of ouna/f@jn @ L gethyl ene chloride at 0C was
added 31.6 rnlL (0,23 W&l ) of triet yﬂam ne, Tollowed by 16.0 nL (0.10 nol)
of 4- bromophenet hyl am an"ﬁ?drich). After 2 hours, 27 g (0.10 nol) of the

4,4' - di met hoxychl or odi phenyl net hane was added. After 30 m nutes, the
slurry was STteasmiitir: 6@ patsseencpéi¥uda tethmfdleciq d adus mset08 and di et hyl

O e B IS B naoe S0 G SR AL 16 91 SRR ooR 15 MRt once

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 5415,

The intermediate compound ee was prepared as follows.

. a. Synthesis of compound A.
Bn
1

_ HN
HzN\/CL 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

20

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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over K2CO3, filtered, and concentrated to an orange oil. The oil was
purified by silica gel chromatography (1400 nmL silica g2t Maedhugopg Wwith 3
acetonitrile/0.5 triethylam ne/96.5 nethylene chloride) to give conpound
as as a |w@byvuapéhnge foam 'H NVR (300 MHz, 10 DVBO d®WUSpBsEHS (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, terhpdramed £3%nd Four. 2D M &8s HEI watdidedIntiBihé (i whidelowdl.Ghe (s, 6H), 2.71

m 4 e. Synthesis of c ound O. 15 as bb To
( (H)Gaﬂtmﬁ’vay ngﬁcdé@)%'ﬁ‘a?ﬂf]h ’5%/ 30 pinyisy apd the S %ﬁwﬁﬁéﬂ’g&&d‘? 958 L of
”Et ha”O'nns&PJnhPé/Mi‘cﬂwit&& #ndh dded @@mlwm@thl@ﬂﬁlsmmmempmdm@e After 1 hour,

the solution was partltl oned between 1. ueous_phosphat e buffer
g 7 lih

( pH=7. 0)colonidssgplid h;zﬂNMBt(mrMHarﬂMWréé);ﬁ%@éé ﬂeﬁ Ust e di et hyl

et her .phas ol dried over K2003| filtered, and
conceﬁtr tﬁzﬂc?% Qﬁﬁ@efoy%aﬁz fga&/a ﬁguri fied by silica gel chromatography
(1200 nL silica gel, eluted with 18 acetone/0.5 triethylamne/81.5
hexanes)b.tyniiesieofcomp@udB- bb as a white foam 1H NVR (300 Mz, DNVSO d6) 8
7.37 (d, 2H), 7.13 (m 4H), 6.95-6.75 (in, 8H), 6.68 (d, 1H), 4.95 (d,
1H),.4.83 (s, 1H, 4.74 (s, 211), 4.56 (m 1H), 3.67 (2, 6H), 2.55 (m
4H), 1.42 (s, 6H) 25 48 22 March 2006 WD 031042164 PCT/ US02/ 36237 Exanpl e
2: Synthesis of conmpound 2 Using a coupl fhg procedure sinmilar to that
descri bed in Exanpl € chmpcfintGePL repl aRoeTrd) (4-heptyl - 6-nmet hyl - 2-pyrim
idinyl)sul fanilam de vvlth N - (5-nmethoxy-2- p d| nyl ) sul f ani | am de

(sul fameter, available fromAldrich), a TPA salt of conpound 2 was

pr epar ed. m z: [M+ H calcd for -C2sH31N5O S 566. 2; found 566.2. Exanple 3:
Synt hesi s of conmpound 3 H 10 Using a coupling procedure simlar to that

described in T@W& 15 nﬁnol}%f%&ﬂfnound A in 100 mL of methanol was added 1.70 g
(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 DMSO0-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.

Bn
I 0.0
7 Boc—N -S'N/\
Compound B N |\/O
H
20 To a flask containing 3.4 g (8.8 mmol) of compound B, 2.8 g (11 mmol) of 4-

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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replacing the N -(4-heptyl-6-nmethyl-2pyrimdi nyl)sulfanilatnide with

' - (4, 6-di net hyl -2- pyrimdinyl)sul fanyl am de (sul f anet haz Maesh 2008i | abl e
fromAldrich), a TFA salt of conpound.3 was prepared. in/z: [M+ H calcd
for C29HIBMWEYBEH64. 2; found 564.2. 15 Exanpl e 4: Symdraspxsszs? conpound 4
(c)H H 20 Using a coupling procedure simlar to that described in Exanple
1, excephtmospbit.abl AGxthid vabldiltdd WRPL00ImIOdieRyl Rihkr aid PMsted vt Wik sul f ani | am de
with 2- sulfanllanl ogﬁlmdln sul f apyrj dj avai lahle from Al drich), a

TPA sal t 1Qmi Borions Peéoﬂowfibﬂ%ﬂﬂd?#f togaled @@PCPYy  C2sH3ON405S

535. 2; fmmebéaﬁealet ﬂaﬂ?ezpﬁ@é@bscﬂrﬁ@@vev\ﬁg@&,,mé@%nmme&oasynt hesi s of
corrpound PCT/ US02/ 36237 Usi.ng a coupling procedure simlar to that

descr i bedark pil- Fhepibas pprified boesilica splohrogatogigphy{gradient of 30 to 40% ethyl
N1- (4fsep£aeta:e§nﬁ@hm maffmrcbawnﬂnhhssweh@méaafm ,%ig 5-am no-ortho-

t ol uenesul f onani | (p-toluldine-o-sul fanilide, available from
Si gma- Al drich Li brary of Rare Chenicals), a TFA salt of conpound S was
prepared. ntlz: [M+ W calcd for C30H33N3OsS 548.2; found 548.2. 10
Exanpl e 8: syntidéibercbfp&inde@npound 6 Using a coupling, procedure sinilar to
that described in Exanple 1, except replacing the

-(4heptyl - 6-net hyl - 2-pyri m di nyl )sul fani | am de with 4-am notol uene-2 15
: suI fethylanilide (available fromSi grra Abﬂr ch Li brary 6 Rare Chemi cal s),
a TFA salt of conpoun {SFWas prepare M+ d for
C32H37N305S 576. 3; fou%d . 2. Exa * ¢onpound 7 20 50 22

I\/arch 2006 mpea-{d();azma D(‘T/IIQ(’)?L

NHCHO
‘Q/'\/ r
BnO HcHo
GG
10 To 0.56 g of compound dd (.6 mmol) 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 punﬁcauon
_ The intermediate bromohydnn 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 Nﬁmbcr 5,495,054,
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Using a coupling procedure simlar to that described in Exanple 1, except
replacing the N -(4-heptyl-6 nethyl-2-pyrinidinyl)sul fank2 Mardhd00&i t h 4-
(pi peridinosul fonyl)aniline (available from Maybridge), a TFA salt of
conpound WO ¢p42164r epared. mz: [M+ H calcd for C28HesNS@B&3526.2; found
526.2. 5 Exanple 8: Synthesis of conpound 8 Using a coupling procedure
simlar to tBaimple 34 $RfResisdr Eorfpah@14, except 10 replacing the

Nr - ( 4- heptyl - 6- n@t hyl - 2-pyrim dinyl)sul fanilamde with 4

"~ (nor phol i nosul fonyl )aniline (available from Maybridge), a TFA salt of

conpound S was prepared. dﬂz [M+ H calcd for27H33N306S 528. 2; found
528.2.. Exanple 9: Synthe f conpound 9 Q5 ndl a coupling procedure

simlar to that descr i ! 1 pt‘Nr | aci ng the
yr|rn|d| | affide with N -(2,6-

-(4-heptyl -6-neth
di et hyl phenyl ) - 4- enzene- 1- sul fo am de (avail able from Maybridge), a
TFA salt of conpound 9 prepared. nn/z: [M+ H caled for C31H35N305S
562. 2; found 562.2. 20 51 22 March. 2006 WO 03/042164 Exanpl e 10: Synthesis

~of conpound 1‘6aBEﬁﬁMSQ%%QQWmhﬁl)mgccmpomdpi1hagnmcmemdnuleraséddtd ar to that

N < (48 neapytes {REBAGiitin GR/ARRD ardtyf FEnR oAb Rt veeimApe 2

. thiazol ydli)aﬁvbli doati UndsriHjar tewuiphatdpraaat for 5 daal Tahkatibn ons Mletkdiaad) , a TFA sal t

of co 10 wa ared of conpound 11 10 Usin
a comrorlp |tH§r°§fi‘E?c‘%"dBlS“é§e§% rpvged @%ﬁﬁ%ﬁb@%@é@w ?O%)@WBT g{f‘ll) uexcept o
-1 epl aci rg1% bguebls"TEA) hBRéons Contaiiiyguredpydued werdkofbined ahd lgophilaed@de with N -[ 2-

Veybr 1 oG st gl pEalertd B GonRpentAtt Rk GhaTar Gas 1 © TrOT

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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Exanpl e 12: Synthesis of conpound 12 Cl 52 22 March 2006 WO 03/ 042164
PCTI US02/ 36237 Using a coupling procedure similar to tha22 Hestradoed in
Exanpl e 1, except replacing the

- (4- heR{/ésn@niget hyl - 2- pyri m di nyl ) sul fanl | am de wi tplari¥sexz8237-
di chl or ophenyl ) - 4- am nobenzene-| - sul f onam de (ava| | abl e from Maybri dge), a

TFA salt gfé@g of conpound
13 N To Dﬂgkﬁ%agwﬂﬁaégmﬁ&%ﬁrﬁgﬁa ?éﬂt@( cru em%%an%%% e In 4 n of

met hanol cil@ideks atfckd edmpi@ndrhh of ank@rgpedlidadi um on car bon under a stream of
nitrogen and the reaction was shaken under 50 psi H2 for 2 days. The
reactiony V@?ltﬂe%é g aG. the residue was purified by reversed phase HPLC
(gradi ent % acetonitrile in 0.1% aqueous TFA). Fractions

cont ai ni ng pure pr oduct wer e conbi ned and |yophilized to afford a TFA salt
of conpound 13 as appgwder. nfz: [MdH H calcd for C27H32 541.2; found

15 541.5. The mterammoa:te conpound S prepar ed a8y 4Ol a.
Synt hesi s, of canpows)dCofpoun 8G20 B (ﬁ it nol ) of
4-br ormpﬁ@ﬁ’é’? r i ne (avai rom Al dr| S m. of toluene was

added 6.80 g (64 mol ) of beRral e. After stiHrring for 10 mnutes, the
cl oudy m xture was concentrat ed r reduced prgssure- The residue was
re-concentrated. twice fromtoluene, and the clear oil was dissolved in 50
m. of 25 tetrahydrofuran. 2.0 g (53 mml) of sodi um borohydri de was added

-~ to thé sol ut |T§'r4~58«bﬁvl0mmmdhb;(3Qﬂmﬂbmﬂoﬁé’%ﬁblwasa@édﬂﬁ@ﬂf%k was stirred

in a wat %mblaﬁot]r, ﬂ}e s&ﬁ@h% cgl::)bcntrated, basified with 1.0 N aqueous sodiom

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 concenirated 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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22 March 2006 WO 03/042164 PCT/ US02136237 tenperature for one hour. 1.0 M
aqueous HQ was added until the pH was below 1. The sl ur2¥Maech 2006rred in
an ice bath for 30 mnutes, and the solids were isolated by filtration,

ri nsed wwidoseohék water,- and air dried to give the hydcootieesisde salt of
conmpound A as a colorless solid. 1H NWR (300 MHz, DMSO-d6) S 9.40 (s, 2H),

g b oy kil plecdfina el Vi bl Ser yéh%eggﬁﬁ&%m) of compound

A i n 100fi0 toof0%netthanidd inWal$s aqiﬁeﬂ TEAY.QFractiofd @nbintagiue ppdduttvietd hyl ami ne. The

solutlon n th a 66 10 (16.8 mml ) of

di -t ert-BUt yF(?:I?I@ %’hze[d%ﬁ%g ﬁ%écf’alt%? Hgsﬁso"lﬁ%“%c’fhe sol uti on was
concent nﬂke{ﬂiﬂﬂ‘t]ealcdmda@ﬁgbmommfouﬁdmbsshe resi due was partitioned
betwegn 1.0 M aqueous NaHSO4 and di et hyl ether, and the phases were
separated. The diethyl ether phase was washed with water foll owed by
brine, driedThyiatrnkddBémpbindifwarhrepandas folpeent rated to give conpound B
(6.1 g, 93% as a colorless oil. "H NWR (300 MHz, 15 DVMBO-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). c. Synthesis of conmpound dd. Conpound B Bn 1 0110
S. N, ~ H SpdthB of congpofddfk containing 3.4 g (8.8 mmol) of conpound B, 2.8 ¢
(11 mol ) of 4- norpholinosul fonyl)aniiine (available from Maybridge), 0.4
(0.45mmol ) of tris(dibenzylidi neacetone)di pall adi un 0) 0.83 g (1.3 nmol)

-'-2

of rac-2,2'- bis(diphenylphosphino)-1, loﬂbgﬁapht hyI 1 g (11 nmol ) of
sodi um tert but oxi d¢y TrAs added 40m : an xture was
heated at 95C for 62hNaeler a nitrog
Compound dd
3)
BnO ]
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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22 March 2006 WD 03/ 042164 PCT/ US02/ 36237 at nosphere. The nixture was

diluted with 200 nL di ethyl ether and washed tw ce with 220areH2Q06rti ons of
1.0 M aqueous NaHSO4, followed by 100 m. of saturated aqueous Nal CO3. The
di et hyl ek®efvsplbpse was dried over MgS A4, filtered, mAdsogRmeentrated to a
dark oil. The oil was purified by silica gel chromatography (gradient of 30
to 40% et hyl . 5 ake i n.hexanes) to afford conpound dd as a yell ow foam
(2.5 g, 51% .E’%’.“%;ﬁr?t ?é’é@s‘%‘ﬁx‘%‘é‘ °o&‘n‘§ ee. Conpound dd 1) TFA 2) NaCH 3)

OH ,7,.Br BnO GG NHCHO BnO ee 10 To 0.5649 of compound dd (.6 mml) in 6

L CH2C 2 was added 4 nL TFA. After utes, the sol ution was
concentrated, diluted with 30 eth cetlat g and washed twice with 1.0 N
y

aqueous sodi um hydr oxi de. acét ate Yayer was dried over MySO4,
filtered, and concentreg an oil and dis8olved in 8 nmL of 1:1

met hanol : THF. Bronohydrin (340 ng, 0.96 mmol) and K2CAB (370 ng, 2.7
nmol )- 15 were added andHbhe reaction was stirred at roomtenperature for
1.5 h. The r daigiaempliag procaincsinila tettiatdpwribdddn Exapde b esgent di | uted with 30
m. wat er d ext d Xe Lt h.30. i t ol uene. The tol uene
extract s"‘&ﬁ?“ég%'8%%%3&%%?%?!\%?@%"5%8%@@@ . and concentrated. The

resi due @eshyhikia)sailind @val2ble froAf Aldtich).3 TFA st ef congotndolé wagrepgeal.ed to room

i thodt MaonERi AT PSR LY oy ar i n o can be prepar ed

as described in United States Patent Nunber 6,268,533 B 1; and in R Hett

et al"’ Orga ﬁm';feci9?§§n gssls% c%ﬂnpgl;]n 17

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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Devel opnent, 1998, 2, 96..99. The internedi ate bronmohydrin GG can al so be
prepared wusing procedures simlar to those described by22tlaghe2008t ,
Tetrahedron Lett., 1994, 35, 25 6631; or simlar to those described in
Uni t ed Stypdesesbiat ent Nunber 5,495,054, 55 22 March 2Qené6#es, 042164
Exanpl e 14: Synthesis of conpound 14 HO PCT/ US02/ 36237 To a m xture of 0.6

Bl act ol BRbe B AR i RGP Rb AP A R s Rt LY on wae

al | owed ivas méphded.URGEIM HE* PéalcatfBRSENETI0SS POIER Soune 5602, 5 days. The reaction
was filtered and the residue was purified by reversed phase HPLC (gradient
of 10 to 50% acetonitrile in 0.1% aqueous TFA). Fractions containing pure

pr oduct mereE&Qmpkngds@nﬂﬂhmgp&mﬁmgﬂdgto afford a TFA salt of conpound 14
as a powder. in/z: [M+ H] calcd for C28H29N505S 10 548. 2; found 548. 3.

The internediate ii was prepared as follows. a. Synthesis of conpound hh.
15 Bh O Soc-N ~~ ON Conpound B = H B hh To a flask containing 3.4 g (8.8
mol ) of conpound B ( Exanplay 13, } 0 8.0 mmol) of

sul fapyri di ne (avail abl g f tom Al d 7,g\ 40 mol ) of

wdiﬁalladlun(O) 0.95 ﬂ (1.2 mmol ) of racemc-2,2
1,1 -binaphthyl, and 2.31 g (24.0 mmol ) of sodium
40 nL of toluene, and the m xture was heated at

tris(dibenzylidineacet

20 bi s(di phenyl phospjar?

~tert-butoxide was addeg

90C for 18 h under a HO
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-
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 F
SUSRhOUS]
N S
H
HO

HO

15 Using a coupling procedure similar to that described in Example 1, except
replacmg 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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ni trogen at nosphere. The m xture was diluted with 200 nL net hyl ene chl ori de
and washed with 100 nL of saturated aqueous NaHCOB, f ol »weaecH300600 ni

sat ur at ed ueous NaCl. The organic phase was dried over S, filtered,
and conceWPr"g'P“é{f The 56 22 March 2006 WO 03/ 042164 YEHUES3736237 oi | was
purified by silica gel chromatography (gradient of 0 to 5% nethanol in

nmet hyl ene czampkid): Synthésisorf domprpd@hd hh as an orange solid. b. Synthesis
of conmpound ii. 1) TFA 2) NaOH Cowpound hh 3) Conmpound GG NHCHO 5 To 4,5
g of compound hh (8.1 nnnol) in 20 CHzZC12 was added 1.5 niL TFA. After 1
hour, the solution was concentrated, ¢ﬁ5|f|ed with 1.0 N agueous sodi um
hydr oxi de and extracted twi@® wt t i de, followed by an
extraction using ethyl <|ce oro-, S rs were conbined, dried
over MgSHA, filtered, 8 cuncentrated to an oil. The oil was purlfled by
silica gel chromatogioap (gradient of 2 to 10 10% net hanol in nethyl ene
chloride). The purifi product was dissolved in 10 nL of 1:1

met hanol : THF. Bronohydrin GG (Exanple 13, part d) (364 ng, 1.04 maol) and
K2C03 (378 ng, 2.73 mmol) were added and the reaction was stirred at room
tenperature Ikm@abmﬁmm@mm&mmmmmamtmamudasnwﬂmﬂQMMﬁﬂhdmamd t he resi due was

ol vere. Spd B DrERaRl 2By RSB AS A I ool “hazsor,

filter Edmctaﬂﬁheﬁjﬂmn‘dsﬁyﬂﬁﬁmd, (avhllgble fecn Bioret)yaSFAcal eﬂbompomﬂm:was\f ter 2 h, the

reaction was cool ed to roomtenperature and the crude conpound was purlfled
by siliP8P3& chromatography (gradient of 5 to 10% methanol in methyl ene
chloride) to afford conpound ii as a tan solid. 20 Exanple 15: Synthesis
of conpound 15 0 To 610 .of coggo 3 If (0.82 mml) in 5.0 nL acetic acid
was added 92 %makmiéwb oA 5Py '{S'H arbon. The reaction mixture was
shaken)under 40 psi H2 for 20h. ,

05 .0

,\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
N : cfsb

HO
HO
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57 22 March 2006 WD 03/ 042164 PCT/ US02/ 36237 The m xture was filtered and
the filtrate was purified by reversed phase HPLC (gradi exg Maedh 2006t 0 40%
acetonitrile in 0.1 % aqueous TFA). Fractions containing pure product were
conbi ned veaobrdaysophi | i zed to afford a TFA salt of conpeuwmssebsezas a powder.
nv : [M+ H+] calcd for C29H32N406S 565.2; found 565.3. 5 The internedi ate

.. conpound i f R Egﬂld}gy\% descaybl BESdagnRf1 ound ff. 1) TFA
- Conpound dd %ﬁﬁlaﬁﬁggﬁn%q%‘%&f4 - 61138 eIsf To 0. 9_1pg of conpound dd (1.6

mol , Exwplptieg haV -(deeptyed-miethyls2-pyrindiinyiispifagamide with 4-(G-cproTFA. After 15

-m nutes, i ag% dijhitgd i tira@ ML ethyl acetate
and msh%eh%%ﬁﬁgé&\ikﬁpﬁl Ehy!’l&gm aqgg%ﬁgrhggg]la%%dro%&e. The ethyl acetate
| ayer wa€hegri¢abdl aGWFarsalfSOmpotinid| 28 avas prepasedd reo el saledifor o a brown oil. The
oi | S dj I I of isopropanol and 375 ng (1.3 mmol) of
epoxi de é’gsalﬁ?g\agﬁgvd%giz’&ﬁde%gg}_uti on was heated to 70 C. After 24 h, the
sol ution was concentrated and the product purified by silica gel
chr omat ogr ap O/t i %jﬁ . Pure fractions were conbined and
concentrat ed 8&%?%?59@13%%6’5%0 %?‘a yel l ow foam The internediate
epoxi de P can be prepared as described in International Patent 20

- Application Publication Nunber WO 95/251Q4; and as described in EP 0147 719

A2 and EP0147791B. 58 22 Mar&_fll 200 42164 PCT/ US02/ 36237 Exanpl e
16: Synthesis of conpound 16 P
. E{ 0”3(\0
. HO
HO
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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OH -HO HO Using a coupling procedure simlar to that described in Exanple
1, except replacing the 22 March 2006

Nf - (4- hept yl - 6- net hyl - 2- pyri nni di nyl )sul fani |l ai nide with 3-

‘(ret hyl t Ri@dsiikd ne (available from Aldrich), a TFA sghlysfzeBPMpound 16 was
prepared. 5 rn/z: [M+ H calcd for C24H28N203S 425. 2; found 425.1. Exanple
17: Synthesig of conpound 17 10 LBl a coupling procedure simlar to that
“descri bed i nExampigits Synthesi %m ng the

N - (4-heptyl. 6-nethyl - 2- pyrrnldrnyl)sulfanilanide with
4-(rmethylthio)aniline (avail able fronhAldrrch) a TFA salt of conmpound 17
was prepared. ink: [M+ H_ cal cd f0orN 2SN2O3SH25. 2; found 425.1. 15
Exanpl e 18: Synthesis of c Hegggg;i§/UB a g:ﬂaling procedure simlar to
t hat described in Exa re e

N - (4-heptyl -6-net hyl - yrﬂhldrnyl)sulfaﬁ?lanrrde 4-(in-tolylthio)aniline
59 22 March 2006 WO®3/742164 PCT/ US02/ 36237 (avail able from Sigma Al drich
Library of Rare Chem s), a TFA salt of conpound 18 was prepared. nkk:
[M+H{] cal ed for C30H32N2GBS 501. 2; found 501.2. Exanple 19: Synthesis of

conpound 19 5 Using a coupling procedure simlar to.that described in
Exanpl e 1, eXeiapt coupling paecedige sigwar to that described in Example 1, except

" N1- (4ke 1y i @nhilatiad when wpuh 4-[(4 _
nethy?p?%%gﬁrJﬁﬁvqxhq%?gyéaﬁgﬁgeneéﬁ#%% (avail abl.e fggnr kdale) a TFA

salt  of fh@rwmlaﬁyﬁwﬂ%awl@ﬁeﬁea Mapfpridge) 3AEA F4l q celar'%'a C28H30N403S

503. 2: I\OMbyRAR rl: (KPHTR|BIoR R CRUIRES 55395, fGﬁHmtﬁﬂd 20 15 Using a
coupllng p odedure simlar to that described in Exanpl e 1, except

replacing the NF-(4-heptyl-6-nethyl-2-pyrirnidinyl)sulfanilamde wth
4-[(4- fIuoreggﬁﬂgb)§§Mh&@¥b}gﬂ&hhgngavalIable from Bionet), a TFA salt of

conpound 20 was " prep

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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20 60 22 March 2006 WO 03/ 042164 Exanple 21: Synthesis of conpound 21
PCT/ US02/ 36237 Using a coupling procedure simlar to thap2 Basghradosd in
- Exanple 1, except replacing the
NI - (4- hephd bsr@azg®t hyl - 2- pyri m di nyl )sul fani | am de w tphrAsd 67 _
met hyl phenyl )sul fonyl] aniline (available fromBionet), a TFA salt of

conpound 21 ) repar ed. . Exanpl 2. . S | f.cC und 22 10 OH N H
Usirrﬁg a coup F‘ﬁ@ag?“@ ?cgd‘g?ﬂ{ﬂp%froﬁ'gt%eﬁ%{%ﬁgg%ﬁﬁee&el énEBExanpl e 1, except
" repl aci ngpldog th N A-Hagt6/nctfylmegykiytidiapyitiniringdernyilt) Suktharyabitin de wi t h

. 3-am nodi phenyl sul faone (avajl e fromSi 2AlLdrich . Library of Rare
Cheni cal®puis “??I?Kmﬁk(t%mﬁm%%iéﬁmogﬂé’%@ D (‘avﬁ%?rg%f.md infz: [M+ Ir] calcd
for C29H30N205S 519.2; found 519.2. Exanple 23: Synthesis of conpound 23 C}
61 22 March 2006 WD 03/ 042164 PCT/ Uig /36237 Using a coupling procedure
simlér to tBaemple2dy Pydhesisqf eampaupd s oxcept  replacing the
N - (4-heptyl -6-nmet hyl - 2- pyri m di nyl )sul fanilam de wth 4-(4-chl oro-
benzenesul f onyl ) - phenyl am ne_(avail abl e from Sigma-Aldrich Library of Rare
‘Chemicals), a TFA salt of coj gnd 23 was prepared. mz: [M+ H calcd for
5 C29H29C N2GBS 553. 2; i3 ~ I . Synthesis of conpound 24 10
Usi ng a coupling procedu simlar t +bed in Exanple 1, except
replacing the N -(4-h'éty -6-net hyl --2-pykim di‘%yl )sul fanilam de with 4-

HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3-ethoxyaniline (m-
anisidine, available 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)sulfanilamide with 1-amino-4-
ethoxybenzene (p-phenetidine, available from Aldrich), a TEA salt of compound 30 was

| prepared.
20 Example 31: Syntheéis of compound 31
OH
Ishaase s
HO™ N Cl

H
HO
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(rrét hy'i'sulnf oﬁyl )ﬂani I iﬂne" (avai | abl e frorh -I\)éybr |dge) a TFA' salt of conpound

. 24 was . prepared. mz: [M+ H calcd for C24H28N20sS 45722Mafoba006457. 1. 15

Exanpl e 25: Synthesis of conpound 25 OH N H Using a coupling procedure

simlar %fﬁﬁgmpescri bed in Exanple 1, except repl geiighbher
N - (4-heptyl-6-nmethyl 2-pyrirnidinyl)sulfanilamde with 4 20

(pbenyi sul fonyl)aniline (available fro /br i dge a TFA salt of conpound
25 was prepH%lé&lsacw&nmm@%@%n‘%ﬁ“?@ﬁ“%%&%%éeé‘f@t.2; found 519.2. 62
.22 Mar che 2006 tﬁéNWﬂ@&ﬁﬁ@WﬁﬂﬁﬂM@ﬂ@d witgp-gil@oddure simlar to
that described in Exanple 1, except  replaci nqugsge

N - ( 4- hensthoxyailine(arpilable Ty Aldrieh) A THA satof campamd Al Was prpared: ( 4.

fl uorophenyl)sul fonyllaniline (available from Maybridge), a TFA salt of
conpound 26 was prepared. r d z @ M+ | calcd for C29H29FN205S 537. 2;

f ound5 537. 1. ERamplep2: Synthesis af eppagound B2 conpound 27 10 Using a coupling
procedure simlar to that described in Exanple 1, except replacing the

M (4- heptyl -6-net hyl -2-pyrimdinyl)sulfanilan ide with 3, 4- '

et hyl enedi oxyani | i ne (avail abeyfrom Al dric "7 a TFA salt of conmpound 27

- was prepared. 15 Exanpl e 28; N I_$.0f ¢ d 28 WD 03/042164 Exanpl e
26: Synthesis of conpou 46 OH 63 2 rc 06 WD 03/042164
: N
_ H _

HO
. i
H

Using a coupling procedure similar to that described in Example 1, except
10  replacing the N'~(4-heptyl-6-methyl-2-pyrimidiny])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

15
Using a coupling procedure similar o that described in Example 1, except

replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with ¢benzyloxyanﬂine
hydrochloride (available from Aldrich), a TFA salt of compound 33 was prepamd. m/z.
[M + H'1 caled for CagH3,N204 485.2; found 485.2.

20
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PCT/ US02/-36237 Using a coupling procedure simlar to that described in
Exanpl e 1, except replacing the 22 March 2006

N - (4-heptyl - 6-net hyl - 2- pyri mi di nyl )sul fani | am de wi th 4-nethoxyaniline
(p- ani si dvonasjo4msai | able from Aldrich), a TFA salt of pcowpmasd? 28 was
prepared. 5 Exanple 29: Synthesis of conpound 29 H Using a coupling
procedure S'i%?!n% 'pggﬁh_&,m Exanpl e 1, except replacing the

N - (4- heptyl-6- l%lﬁ”sléy%ﬁ%f/irg?ﬁl&g nyl) sul fanil am de with 3-ethoxyaniline (m
ani si dine, available fromA drich), a TFA salt of conpound 29 was prepared.
10 Exanpl e 30: Synthesis of N 2;[4-(4-et hoxyph?nyl ) ami nophenyl Jet hyl )-2-

hydr oxy- 2- ( 3- hydr oxynet hyl.- 4-dhydy oxypbenyl ) ethybam i ne (30) 15 Using a
coupling procedure siml o that dd i b Exanpl e 1, except
replacing the N -(4-hg - met hyl - 2@ jritei gl ) sul fani | amide. with

1- ami no- 4- et hoxybenzene (Jp- phenetidine, Hvailalble fromAl drich), a TFA

salt of conpound 30 wasH®repared. 20 Exanple 31: Synthesis of conpound 31

64 22 March 2006 WO 03/042164 PCT/ US02/ 36237 Using a coupling procedure

simlar tot fih 5 celiite RAAMAD tatldes@HEERExahSP 20bpY t he N

-(4- heptyl - GBQWI\%%ﬁ[y -2 %ﬁri m di nyl ) sul f ani | amade wﬁt h 3-chl or o- 4-

met hoXy aepldcingshe( M viditepish- @ mpthrd-pycaidimpulfagilapide with 3.40f conpound 31 was

prepare ifne4vai alFicH a2 PRARAR o W3 GasrepRd@! i Ng procedure
%E%Eﬁﬁg@ixﬁlg%%m@f@mﬁ Exlgﬁ) 22 o Prep

simlar scribed In np 1, except 10 replacing the

Ni - ( 4- hept:\IM-6H Tealad for o405 4823y fopsddPeni | ami de with 3,4,5
trinmethoxyaniline (available fromAldrich), a TFA salt of conmpound 32 was
prepared. rn/z: EM+ HJ calcd for C26H32N206 469.2; found 469.2. Example
33: Synt hesi Exahple35pSymiblesB3I ¢@dnpounddS a coupl i ng procedure similar to that
descrl'bbed in Exanple 1, except

OH
O
HO . NT O
' - H
HO

Using .a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-hepty}-6-methyl-2-pyrimidinylsulfanilamide 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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replacing the N -(4-heptyl-6-nmethyl-2-pyrimdinyi)sulfanilamde with -

4- benzyl oxyani | ine hydrochloride (available from Al dri cyg MarchBi6bssal t of
conpound 33 was prepared. rn/z: [M+ H4] cal cd for C34H32N204 485.2; found
485. 2. 20w6bs@Zishar ch 2006 WO 03/ 042164 Exanpl e 34: uidsesdssyof conpound
34 H PCT/ US02/ 36237 Using a coupling procedure simlar to that described in
Exanpl e ,L - ' .

N O R i BRIl 1 Amcriony  TEA syt of comound 36 s
di met hopyeparell.infe [Manii] calbd for €x8aNePoB7 2hioundAd3TRA salt of conmpound 34 was
prepared. n?/z: [M+ ff j calcd for C2sH30N20G5 439. 2; found 439. 2. Exanple
35: Synthesis of conpound 35 10 Using a coupling procedure simlar to that
descri bed i nEExaple3%: SynthesisebV-{2r{df4-ethoxypheiydaninophenyllethyl}-(R)-2-

- (4- hept y| - 6hydxoky-2-(FhpdrokymatialyldytiydsexyphenyDethylawingi(3D 3, 4-

(trimethyl enedi oxy)aniline (available from Maybridge), a TFA salt of
conpound 35 was 15 prepar ed.oﬁi/z: [M+ H calcd for C26H30N205 451. 2;
found 451. 2. Exanple 36: efy s _of conpound @& Using a coupling
procedure similar to th scri1 bed a 1, except 20 replacing the
N - (4-heptyl - 6- et hyl ; m di nyl) ' 1de with 66 22 March 2006 WO
03/ 042164 PCT/ US02/ 365 7 4-isopropoxyani liine (available from TCl Anerica),
a TFA salt of conpound was prepared.nalz: [M+ H calcd for C26H32N204
~ 437.2; found 437.2. Exanple 37: Synthesis of

ydroxy- o ( STRY SRRy RE R EAL tlrn Sereiomly o

70ml of ethanol was added 1.0g 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

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 OFEt

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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H N, Oet HTo a mxture of 3.0 (4.98mml) of conpound F, prepared in part
c below, in 70nl of ethanol was added 1.Qg of 10% Pal | agk Marsheopar bon
under a streamof nitrogen. The flask was fitted with a ball oon of

hydr ogen VYa®/M#EAt the reaction was vigorously 10 sti mC@WEF231. 5 hours. The
reaction was filtered through celite, using nmethanol to rinse, and the

filtratgupage G@aat IBhief tREE hnd G UEte DS EAKE & 9570 fr 583bae was di ssol ved
in 40m of 1/1 |soproL)anoI | methanol |, 2.74 m of 4M HCL in di oxane was

added, Bmir 2 AEropsncePhergThe pixie pry rrdtpnedberyren 4P Mggucd®s| ¢ by adding t he
solutio aﬁ%ﬁaﬂd@ﬂ&ﬁyl\éﬂéﬂjzﬁﬁ ﬂféffhge%e sephibeedSilel dibih %Il’\&liéi‘ phfolad ed by

f||trat|onto give the di- salt of conpound 37 as a white 15 solid. aH
NVR ( 30@ilwisd witlDmscyolige of hexatys, @Bwva%waséﬂ?ﬂcesacwﬂ{lﬁpl\éaquf@i)s 6.97-6.67 (m
11H) 4 R ) to Rafdoil Thboi2H) , 3.02 2.76
&H) ngsggb? ® ﬁ"&&&?&zsé%lwéd%j%dggkﬁnﬁ or CHBHBONZ04. 423. 2. found

423 2. Waepunﬁcérbmhrpmtegmp@md% Efgac hBWpheranss aselyegt foofee 299 a. Synthesis
of conpo 30 t Bionds s PedeC Bu, tol uene
Bn-N C Ldﬁ%)%fp"" @Wﬂs?fi éMn %?%%%%é%%? 7 méjrgl) of  conpound B,

1. 269 (9}, 70861.13 (MESHEORD B6.1B(m, (3D 14.25) (s, OH) (56024235 (6l i2Hb (18- et hoxyani | i ne,

| | abl dr)j 0. 3 f

: ?\rlfils(gl 6’3@?%?@2&@%%&3%&%%@%2{@[WSPE‘)S] °§1°?T‘8%“ﬁl?‘r‘?%?3 of racernic-
2, 2' tbi 4Hs;Fhed4apldosphino)- 1, 1' -bi naphthyl, and 0.88 g (9.1 mmol) of
sodi umtert 67 22 March 2006

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
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WO 03/ 042164 PCT/ US02/ 36237 but oxi de was added 35 nml of toluene, and the

m xture was heated at 95C for 5.5 hours wunder a nitrogere Rarshaooer e. The

. mxture was partitioned between 1.0 M aqueous NaHSO4 and di et hyl ether,
and the phasm@2mere separated. The diethyl ether phasemwsesseizl uted with
one vol une of hexanes and was washed once each with 1.0 M aqueous 5 NaHSO4
and bri negyfdsg S, filtered, and concentrated to a dark oil. The
oil was p Fsl ed by chromat ogr aphy, using 15% Et OAc 185% hexanes as
eluent, to gl ve 2.52 g (739% of conmpound C as a dark orange oil. nH NWR
(300 Mz, DVMBO-d6) S 7.64 (s, 111),o.28-7.13 (m5H pef.91-6.72 (m 8H),
4.27 (s, 2H),.3.92(q 211), 3.25 ( ). 3,15 2H), 2.52 (m
. 2H),1.31(s, 9H), (t, 3H). : Y@EI or C28H34N2CB 10
~ 447.3; found 4 9/"@““ STth'Fggg " compoun FA 2) NaOH Conpound C
3) BnO a 15 To 2.93g (6.56 mol ) Jof corrp?und Cinl5 mM of CH2CI2 at 0C was
added 15 m of trifluoroacetiO@acid. After 40 m nutes, the solution was
concentrated under reduced pressure and the residue was partitioned

~ bet ween 1M Lhgh.opnd the Et CAc phase
was washed gﬁ?g ga o%E%ﬁdec&?g ri %\2&98 ! jéc\ser 0ﬁlaZSOfl, filtered,
and c®naanhydbiachn bio)°Crwas addad) &6 @nm(ld'hmnmi)l of\mﬁlﬂdumatuhmenhﬁmdri% m 20 of
|sopropanol . 86 6. 56 I e adde and t he
‘sol uti ot {ffehy %ﬁ?@@%ﬁﬁgﬁ%@ oé‘Pf‘faS q"]‘fﬁ%ﬂgﬁlﬂ\”\é@%‘? 38%‘1"8‘& to room
t enper atsiffte d@ﬁl@dﬁtmm‘rr@tv&d dlhttélﬂ-eith diegyieadr, fidsvena,S0y, gltated, conpound E as
an orange_oil that was used r at i the t step. 25 68
22 Mar R B06eIREO Y Berrgaol 1 ﬂ%@ﬁp e % Wﬁ%ﬁaﬂ z36%
EtOAc / 50% hexanes as eluent, to give compound ¥ 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 (d, 2H), 3.85 (dd, 2H), 3.63 (dd, 2H), 2.53 (m, 6H), 1.21
(t, 3H).
| 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
0
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
69




PCT/ USOZ/ 36237 To 656 rnrfDI .of crude cbrrpound E from the pr evi' ous step in
40 nL of 5 tetrahydrofuran at OC was added 16.4 nlL (16. 422wtaich 2006 1M
l'ithium alum num hydride in tetrahydrofuran. After 2 hours, the reaction

was quenGgigesdives! ow addition of sodium sulfate decaf@fﬁfsezt,ﬁmﬂhe slurry
was diluted with diethyl ether, dried over Na2SO4, filtered, and

trated t | .. .Th f b h
RN PR i LG AR ot it A AT
' f508r2n ( [ 'ﬂnN}{En é@N(ﬁ@ﬁ(sMﬂan) @h@@hﬂ@ﬂw&f?oz@iax(d&yopbilﬁédtoﬁf&ﬂﬂ& 74118( End 2]2_||:|)|)

S,

3.85 (ddlydIQﬂ)l"“dS S@SOf(CEI’éFP"“Zﬂ?s (8. 35@8(5*?1?3’% Po_“L'g""Zl Wéﬁ&l\é Phe internediate

epoxi de S e<laRy, 1R, 48t 7al5.(d, 1HJ.et r ahedr on
ot IOSOR0GIEE REEEN B (RSN, BAGLRY. [, 1 1D s e, 11

N- ( 2- p4-695-B05 o 5B éﬁw@%mnn@ﬁh@wd} &t{h’g‘:P@S\{q«iR)H)za Oh(asarodh 29%-S- bydr oxy

2(1H) -q¢ I| a ngH a solution of

200 rnglgo QCOE@S%%&&%%I% mﬂf‘) )ng ﬁ*‘]calﬁﬁor{!‘%%&a gdded 45 ny of
10% pal |4&tR2fowod 4682bon. The reactl on was placed under | atmH2 gas. After
20 h, an additional 25 ng of 10% pal | adi um on carbon was added and the

feaction was stirred under 1 atmH2 for an additional 24 h after which
time the reathdintermaiate fanipperddd wasTivepafed|as fallows.was concentrated and purified

-by r;ger sed phase preparative HPLC 25 (gradient of 15-50% acetonitrile in

TFA). Fractions containing pure product were conbined and

‘ Iyoph| | iz Sgntheisaff tangbuad XFA salt of conpound. 6 .as a powder. A sanple of 69
22 March 2006 WD 03/042164 PCT/ US02/ 36237 the TFA salt (39.7 ng) was

di ssolved in acetonitrile (1.0 nmL), diluted with water (2.0 nL) and then

0.1 NHCA (5.0 nL). Th sol ution was frﬂﬁzen and |l yophilized to afford the

hydrochl ori de salt of rrp"@%_(_&& a yell ow powder. 'H NWR
(300MHz, o

X

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




DVMSO-d6) S 10.5 (br s, 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. 582 \archlddos 5. 40
(dd, IH), 3.95 (quar, 2H), 2.95- 3.18 (m 411), 2.80-2.95 (m 2H), 1.29 (t,
3H) - ; nl 2Zvopaed6H cal cd for C27H29N304 460. 22; f ouneCTB02/%237The
“intermedi ate conmpound Q was prepared as follows. 10 a. Synthesis of
- conpoundw¥s adda€35#aNof tolubnd MhPtheRixfurdWatheaid® atb5PARI 16 Rburs under an
4- br omophenet hyl am ne Slgna Aldrich) in 60 nL of 15 THE was added 8.6 ¢
(39. 4 nmmittpgesfatragsphese.-{ bmwawmm%bewepéﬁhieqwmaé@mmb sol ution was
concent r gfith HACThd Gl Glerh S S48 Gt B 0 vy HRHRaHED) 2oy, hid i oned

us um bi car et

bet ween sat Ur at ed aque onate an acetate. The ethyl
acet at e piees driedygrer MaShefilteid; wd@hweﬁatﬁ#tpédar&\pérmmgw pyrifled®¥ed, and

concergr sis of
compoundr et bp n e G BATRONE s G Pastbhorina T et E0e ol 00720
(5.3 mmol¥)as afdagsarange ¢ib phenetldlne (4- et hoxyaniline, Slgna Aldrich), 0.19 g
(0.35 snnol) of tris(dibenzylidineacetone)dipalladium0), 0.38 g (0.61
mrol ) of rac-2,2' - bis(diphenyl phosphino)-1,1'-binaphthyl, and 0.51 g (5.3
mol ) of cs8ylithesis bEeampoutddXi de, 70 22 March 2006 WO 03/ 042164 PCT/ US02/ 36237
was added 35 nL of toluene, and the m xtdgpe was heated at 95C for 16 hours
under an nitrogen atnosphere. The m x patL titi gnedebet ween 1.0 M
aqueous NaHSO4 and duetdayl ether. T fi et hyl 4t hg e was washed once
each with satyr g@ and__ beda i j SO¥,” filtered, and
arlgoil. The oil was purified by

concentrated to a silica gel
chr omat ogr aphy, using 15% 18596h.1anes as@el uant, to give conpound Y
as a dark orange oil. g esi s of conpound Q
_ !
Op
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 ethyl acetate layer was dried over MgSO, and concentrated to afford compound Q as

a yellow foam.
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- 1) TFA Compound Y 2) NaOH BnO QO o p 10 To 1.0 g of conpound Y (2.8 mmuol)
in 5 nm CH2A 2 was added 4 nL TFA. After 15 mnutes, th22 Matatd008 was
concentrated, diluted with 50 nL isopropyl acetate and washed twi ce with
1.0 M aqeRde04Na0OH. The i sopropyl acetate |ayer was @®CT@#g02p67 MySH4,
filtered, and concentrated to a brown oil. The oil was dissolved in 5.0 nL
of 15 i sopr opamaple3ndSRResROF tolmpbudad) of epoxide P (Exanple 15, part a)
wer e added. The solution was heated to 70 C. After 36 h, the solution was
concentrated and the product purified by reversed phase HPLC (gradient of
20-70% acetonitrile in O9WUHIFA). Fractions containing pure product were

conbi ned and concent pad.¢ - LERDYVE, a itrile. The aqueous residue was
diluted with brine xtra @‘tacet ate. 20 The ethyl acetate

| ayer was dried oWer WySO4 and contenirated~to afford conpound Q as a

yel low foam 71 22 ,Mafch 2006 W 03/ 042164 Exanpl e 39: Synthesis of
conpound 39 OH H PCT/ US02/ 36237 Using a coupling procedure simlar to that
described in Exanple 1, except 5 replacing the

N - (4- heptyl - 6- et hyl - 2- pyrim di nyl )sul fanilam de with 3, 4-di met hyl ani |l i ne

(avail able fr Al _dr i A mf}fmmggl repared. Exanple
40: Synt hesi ﬁ@ﬁaggfr%g@{mlg@l%go%ﬁg%coup I ng ro\(’,:\%%fﬁle simlar to that
descr B beeplagingthaNpldeheptyl-redpt2-pyripitiaghsifanilrpide with 3,4-dimethylaniline

Qavi | anPppRRBR A PHA LR (AR T s o epared,

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
7 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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15 . Exanple 41: Synthesis of compound 41 Using a coupling procedure
simlar to that described in Exanple 1, except replacinge #marh 2006
N -(4-heptyl -6-net hyl -2-pyrimdinyl)sul fanilam de with mtoluidine

(avai | ablyp §3fe@ssAl drich), a TFA salt of conpound 41 waggbnepased. 20 72 22
March 2006 WD 03/ 042164 PCT/ US02/ 36237 Exanpl e 42: Synthesis of conpound
42 Using a ¢ r imlar,to that described in Exanple 1,
-~ except repl %%‘B‘Qqﬁ ﬁi‘?‘%gﬁgﬁ?%ﬁ“bﬁﬁ%t hyl - 2- pyri m di nyl )sul fanilam de with
4-ani nodi phenyl ami ne (available fromAldrich), a TFA salt of conpound 42
was prepared. Exanple 43: O'ﬁ/nt hesi s of corrpo nd 43 10 Using a coupling

procedure simlar to that i bed Exanpl except replacing the M
- (4- heptyl - 6- et hyl - 2- @ of n‘y(}@k L.( h 3-ethylaniline
(avail able from Al df—lb a TFA sal e gpoun was prepared. nlz: [M

+ H'J calcd 15 for "C23H30N203 407. 2; ound 407.2. Exanple 44: Synthesis
of conpound 44 20 73 March 2006 WD 03/ 042164 PCT/ US02/ 36237 Usi ng a

~ coupling procedure simlar to that described in Exanple 1, except

eyl a. Ol Bl B ekt RUG Pt i B | AT o
Chem ﬁalrsplacmgtlim @dieptybﬁ-methMpnMdmﬁ)sumumld@wnbd mz: [M+ H ealcd for
- Q27TH3ANZD3 AR ny iUV RBr Fom AT R EA R or 26E0ER 43 W2k COompound 45 OH H

prepared.

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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N_ n 0 H USI ng a coupl i ng procedure simlar to that descrl bed in Exarrple
1, except 10 replacing the: 22 March 2006
\' - (4- heptyl - 6- net hyl - 2- pyri m di nyl )sul fanil am de vvlth
4-(trifl gﬂgmlgpxy)am l'ine (available fromAldrich),, saal t of
conpound ‘45 was prepared. mfz: [M+ H calcd for CZ4H25F3 204 463. 2; found

463. 2. Exanpl e 46: Synthesjs of_conpound 4 OH 15 Using a coupl i ng
procedur e s|1Fﬁqgeﬁr009§1qgm§106€{9§33€13#615éﬁ?‘ﬂ@ﬁ%%"%ﬂﬂ%&&&?ﬂ repl aci ng the

- Ni-(4-h fa¥ﬂ1 @13@ DA sRidiRD Gyfad d}nwhfliaﬁilahﬁdﬂvﬁi&l 3A!nétby141=am no- 2-
cycl ohe I pheno avail abl e from Si gma- Al drich bii?f‘ ?:l Rar e Chem cal s),

a TFA sapmmmanel pehlogie Waelabkéﬁﬁ%%wca%@m[%‘ﬁ 8¥cd for C29H3E6N204
477, 3; 9% s ed AmAA MR 206 MPLAS/I435 5 4odniasnt.e 47: Synthesis

of conpou qlﬁcgz‘?a—lpﬁ%%d/ USg[ZI 36237 Using e? coupling procedure simlar to
t hat described in Exanple 1, except 5 replacing the

N - (4-heptylgp s ];a I ﬂ%“m,m Yad &l fani | am de with 2-napht hyl am ne
(avai l abl e from %%5‘ ¥ , a TFApgaIt of conpound 47 was prepared. Exanple

48: Synthesis of N-{2-[4-(3-phenyl phenyl)amunophenyl]ethyl]-2-
hydr oxy- 2- (3- hydr oxynet hyl -@i4 h droxyphenyl)et hyI amne (48) 10 Using a
~ coupling procedure sim |l ﬁh de anple 1, except
~replacing the N -(4-he - 6- et yI psul fanilam de with

3- ani nobi phenyl”  (avai e from Trarg ™\t mcals, Inc.), a TFA salt
- of conpound 48 was pre.l%a ed. 15 H

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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Exanmpl e 49: Synthesis of N{2-[4-(3-phenyl -
met hoxyphenyl ) ani i nophenyl ] et hyl } - 2- hydr oxy- 2- ( 3- hydr oxy2EMaydh- 2006
hydr oxyphenyl ) et hyl am ne (49) 20 Using a coupling procedure simlar to that

descri bedVPR3/EApl e 1, except replacing the PCT/US02/36237

NI - (4-heptyl -6-net hyl - 2 pyri mdinyl)sulfanilam de with 3-phenyl-p 75 22
Mar ch 2006 . lQ@g%géﬂng&uggﬁkgﬁgaf ani si di ne hydrochloride (avail able
fromTrans Wrld Chem'cals, Inc.), a TFA salt of conpound 49 was prepared.

Exanpl e 50: Synthesis of conpound 50 5 Using a coupling procedure simlar
to t hat described in Exanpl&»ﬂ except replacing the

- N - (4-heptyl - 6-net hyl - { 4 \m-de wth 6-am no- 3, 4-
benzocounarln (avallabl omAldric t of conmpound 50 was
prepared. mz: 10 [ Mgh cal cd for™¢ N 497.2; found 497.1. Exanple
~51: Synthesis of conmpound 51 15 Using a ébupllng procedure simlar to that
described in Exanpl e 1H%xcept replacing the

Nl - (4- heptyl - 6- net hyl - 2- pyri m di nyl )sul fani | arni de wi th 4-am nobi phenyl

(avail able f ﬁ Hxﬁ] h%oce&rgfﬁﬂﬁqbﬁlames&m&%ﬁnﬁ&ﬂﬁ& pprepared. mz: [M+

H cal cd for 2; found 455. 2. 76 22 Narch 2006 MD

03/ 0@1@@1@@%@2@%@7‘5 etk ryrigpdingdlsplfpianide gith Jnaphthylamang oy -

met hoxy ﬂgp&J AR ANWH Qhred: ( 3- hydr oxynet hyl - 4-
hydroxyg enyl%gghylan?ﬂ%t%g%m%khmhﬁhn .19 mol ) of conpound Hin 50m of

et hanol was added 0.70 g of

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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10% pal | -adi um on carbon under a stream of nitrogen. The flask was fitted
with a balloon of hydrogen gas, and the reaction was vigbkatehlaoostirred
for 1.5 hours. The reaction was filtered through celite, using nmethanol to
rinse, amwbasmazibi | trate was concentrated under 10 redwsasoyssmsssure. The
resi due was dissolved in 20 nL isopropanol, 1.65 nL of 4.0 NHO in
di oxane_wa traiesThA sagdi ng the sol ution
to a Iai?nésel \%%%Ioo%qa‘?agﬁ&?&g?ﬁ&wﬁ?ﬁ?hgﬁcgﬁs V\)/:re isolated by filtration
to gi vecdupt8ndyd BBYepakd.a hydr ochloride salt of compound 52 as a white
solid. "H NWR (300 Mz, DVvsO-d6) S 9.4 (b, IH, 9.01 (br s, 1H), 8.65 (br
s, 1H), 7.39-7.22 (rn, 6H), 6.99-6.83 (m 8H), 6.69 15 (d, 1H), 5.45 (br,
4H), 4.77 ( rExaidgle 504.SyAthesis of2pinpo@dI0 (s, 3H), 3.02-2.78 (m 6H). nilz: [M
+ H{] calcd for C30H32N2O4 485.2; found 485.4. The internedi ate conpound 11
ﬁrepared as follows. 20 . a. Synthesis of conpound D. Conpound B H D
To a flask containing 3.91 @ (,.10 mml) of corrpound B (Exanmple 13, part b),
3.06 g (13mml) of. 4-ne y N | e chlorlde(fromTCI) 0. 46
g (0.5mml) of Iris(di adium(0), 0.93 g (1.5 mol)
of racemic-2,2' 25 HBQ ' napht hyl, and 2.21 g (23
mol ) of sodiumtert- oxi de 77 22 Marc 200 MO 031042164 PCT/ US02/ 36237
was added 50niL of tol uéne, and the m xture was heated at 95C for 5.5 hours
under an nitrogen atnosphere. The mixture was partitioned between 1.0 M
aqueous NaHIMMngnchuplitiggtrdvyduretindar to thatdestrbedhindzamplodrd°Pbpar at ed. The

di et hyl her 80 -amfsanes, and was washed
once ea(‘ff?‘i ﬁf&}@dﬁﬁ%@ﬁ%ﬁ@l%ﬂnfﬁ%mﬁgmﬁﬁl ed over Na2SO4,
filter edenmesnnen GanilabRifoc Aldrich) delFHA @itlofcdmmunﬁﬂﬂ‘wai’fepﬂ?‘?ff"ézd by silica

el r 1 8% hexanes as eluent, to e
gonpi&n%ﬁgCglg%’é@ﬂﬁ?‘goﬁ%’ﬁfﬁgﬁ&?( 00 M—|)z( DVBO- d.6;J S 7.76 ?Isv 1H),
7.38-7.13 (m 10H), 6.95- 6.81(m 7H), 4.28 (s, 2H), 3.61 (s, 3H), 3.16 (m

2H), 2.53 (nExéiﬂﬂl):Sl.lsﬂﬂhe@spfehﬁpoume Synt hesi s of conmpound G To 2.60 g
(5.1 Imml) of conmpound D in 15 nL of CH2ClI 2 at OC was added 15

Mo

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

1]

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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“mL of trifiuoroacetic acid. After 40 ninutes, the solution was concentrated
under reduced 15 pressure, and the residue was partitionzzMasheoes | M
aqueous NaOH and Et OAc. The phases were separated, and the Et OAc phase was
washed once ?ach with water and brine, dried over Ng,% 2mfdl,ter ed, and
concent r at 2% 9%n orange residue. The residue was sso 3 in I5rrL of

. isopropanol, 1.45 g (5.11 mmol) of the epOXI de a (Exarrpl e 37 part b) was
added, and tErangdé 52: Symthesis ofdd2-EHGabendd-over nj ht xture was cool ed
to 20 room treethexwphenydamisphenybledtl Ry 24y droger- (- mfeﬁ‘ﬂl‘e@?ﬂgsur e to give
conpound G dsydaexypbergigthybamine{i2)ch was used in the next step without
purification. 78 22 March 2006 WO 03/042164 PCT/ US02/ 36237 c. Synthesis of
conpound It. Conpound G To g411 nmol of crudgomonpound G fromthe previous
step in 40 nL of tetrahydrpfugan.at 0C wa ed 12.7 nmL (12.7 mol ) of
1.0 MIithium al um num i an. After 2 hours, the
reacti on was quench | ow addi t i sul fate decahydrate The
slurry was diluted w i et hyl ether, dfled over Na2sO4, filtered, and
concentrated to an orawge oil. The oil was purified by chromat ography,

usi ngs 50% Et OAc 150% hexanes as eluent, to give 2.0 g (61% 2 steps) of

: d Has 2R 1H),
7738-6.77 (nF %Q\M&t‘g °f°°%%g§%%% g&%gﬁg@ﬁ; ik (m

| M- 4, 45106ichatlatii)m oscﬁam(lmﬁemm)n;aneof@mwggl TBeHl}'lask Wzs f,Eed(Wlﬁl?a o Exanpl e 53:.
Synt hesi

et hoxyph‘gm}{"ﬁggﬂéﬁo%ﬁltﬁ?ﬂe%rﬁoﬁéﬁw%%?usySf’nmairfgi)l/sgour%Tﬁ?/{je?cgg?/ﬁésf hyl -4- 15
hydr oxy piaere Iﬂ)raigmcb]aa;unmg@x&&)mﬂm ranseriand e Eltgfe msowgﬂt(aﬁsd el ) of
conmpound N i of et hano 1Q9Mpah| adi um on
car bdf mflgesg?rg%f c{uﬁl ta?'%ﬁ vedTé@nﬁﬁQ@ﬂo;%ﬂcq %’?%‘éf with a ball oon of
hydr ogenin@asancaie adde, ame &ﬁ:tpr@llnct\ms preéipionaylagding the pdafionral8ighour s.  The
reaction was filtere cel.i 2y f¥se, and the
i1t r at evos of gL g hage b ol R Hanels 4 @o%) iy

ress The resi due was
di ssol vegldidonidSddEhle bﬁ@m{pa@;amzlas awﬁudﬁs?ahﬂrL‘}blﬂNm (00WHe! DMBOdfbkane was added,

and the product was preC| i tated | ut a |large
vol une o094 & A 9-0T i ssHibk §5 Wé?éx'ﬁ??cﬁ%g'd%&g‘ogﬁ} Hg?rﬁ;?l o’ngHS(r;ls égéljve a

15 (d, 1H), 5.45 (br, 4H), 4.77 (m, 1H), 439 (s, 2H), 3.62 (s, 3H), 3.02-2.78 (m, 6H). m/z:

M +H" caled for CaHsN;04 485.2; 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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- conmpound
- To 2.28 g (12.2 mmwol ) of conpound d in 45 nL of dinethylformam de at 0C

79 22 March 2006 WD 031042164 PCT/ US02/ 36237 hydrochl oride salt of conpound
53 as a white solid. mz: [M+ Erl calcd for C31H32N204 2Z2%@rd:20068und
499. 3. The internedi ate conpound N was prepared as follows. 5 a. Synthesis
of conpouwdodosa2td2N J 4.84 g (20.5 nmol ). of 4- et hoxy-gempdisemezani | i ne
hydrochl ori de (available from TO) was partitioned between diethyl ether

d 1.0 . t di et hyl th
hase wedsABUASHRL R filend 18 hO RIS A ottt HEOSERATI B yllifart’ ©| DY Et T

filter edireamlaameshert Tixtmisluora phtidowed detvieeh 1.0 Nbagaas NalgE, adissol ved in 100
rnL. of t sgl ution was coal e C,,and 21 (84.6 mmol) of
bor on t%%?SﬁFﬁ@%%ﬁﬁagﬁfe%af%&%cﬁftﬁ?ﬁfg'gphﬁ‘fé"aﬁé%%?d%‘&%53_ poured over
500 nl ofchineeyf hatudes, devagiweshiod enceasch Mithr el aquens NGB0, addiring] Xt ure was
washed tw ce w t OAc to renove oxidize terial,. .and the Et OAc phases
wor e di <ie gt Nl e Enc et bk Pt o i piE0PY WRarioce. and vias
extr act egl énvdriogbhh, dsin@AC% Fibs: a3niieR s & e, phaeasmpyrd ® sashed once

with brine, dried over Na2SO4, filtered, and concentrated to_give 2.48

of conpotHer Pams H VR &iP0Hz PMSLONIMR GG 0sDMES 7 Bl ) 6858, 37 (s, 131),

7.41- 7. : : . ) ). Synthesis of
61?21 %ﬁ%rﬁ%%ﬁ?j %%(3%1}813.212 hlill\fazrlﬁ’hﬁgso‘%% z %3/(%%?64 PCT/ US02/ 36237

was added 734 ng (18.4mmol) of 60% NaH in oil. After 10 mnutes, 1.90 g
(12. zlﬂm@@yuthesis of compound G.

OH Bn OMe
: 1) TFA N Q
Compoundp 20508, \/\©\ O
3) epoxidea BnO
' G

N
CO.Me H

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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of iodoethane was added. After 20 minutes, the solution was partitioned

- between diethyl ether and 5% aqueous Na2S(C3, and the phzs®arcvea0es
separated. The diethyl ether phase 5 was washed once each with 1.0 M
aqueous Naghdos¥@i er, and brine, dried over Na2SO4, argnepgantrated to

gi ve compound K as a dark brown oil. 1H NWR (300 MHz, DVSO- dG 8 7.37-7.19
(m 5H) 6.73 (d, 1H, 6.47-6.42 (m 2H), 4.65 (s, 2H), 3.73 (q, 2H), 1.07

(t BV e Qi gcompound L. Bn Boc--N Conpounds B + K -- L 10 To
a flask cc()sdma%'er;:élt ng&%&g? g (10.7 mmol) of corrpound O&Exarrpl e 13, part b),

2.27 g (12.2 mol) of conpound K, 0B 4% g (0.5
nd 1.27 g (13.3

tris(di benzylidi neacetone)di p
vas added 4 Nof tol iefhe, and the m xture

‘racem c-2, 2" Ibnrpbmdi pheryl p
“mmol ) of sodi um t ent - but 0XEnde

was heated at 95C for 5.5 hourd underHan nitr gen at nosphere. The m xture
was partitioned between 1.0 ll\ﬁ’aqueous NaHSO4 and diethyl ether, and the
phases were separated. The diethyl ether phase was diluted with one volune
of hexanes, &and, M@ﬁnmsaaab@ﬁ@anﬂ@ﬁomﬁtﬁdpm@s%muemmmsm and bri ne,

20 dried over Na2804 filtered, and concentr 11185 ark oil. The oil was
purifi edteWYQOﬁF@&‘tOééWaS@ﬁﬁ%ln"&t @8’3}}‘“’1‘2}&*}1@) E”Tﬁb% hexanes as.

el uent, 7 sty M H NVR (300
iz, Dvels g ot A2 i SRTREHARY s il S%“’é“é‘mg‘f (m m§

4,27 (s, scdivt) sulfge a@:av(ncirax@ Fil)lc slw@ﬂvte@wh dlzthsl@ﬂ(emdnmve&N Ou(s, oH), 1.13

(TtF A ?C’;') B&%Wﬁ&&t@%@rﬁ@@o 1M/ 947 Behifiba bSYRbRRS kI usgi@npOUNd M 1)

50% EtOAc / 50% hexanes as eluent, to give 2.0 g (61%, 2 steps) of compound H as a
white foam. 'H NMR (300 MHz, DMSO-d6) 8 7.72 (s, 1H), 7.38-6.77 (m, 25H), 5.00 (s,
10 2H), 4.92 (m, 1H), 4.65 (m, 1H), 4.55 (m, 1H), 4.45 (d, 2H), 3.62 (s, 2H), 3.61 (s, 3H),

2.52 (m, 6H).

Dl ) of

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)

To a mixture of 825 mg (1.22 mmol) of compound N in 15 mL of ethanol was

OH

HO'
HO

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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Conpound. L 3) epoxide a BnO CO2Me M PCT/ USQ2/ 36237 To 1.40 g (2.68 mml) of
conpound L in 15 nL of CH2Cl2 at OC was added 15 rnL of 2bMardhfdooer oacetic
acid. After 40 mnutes, the solution was concentrated under reduced
pressur e wepsd4tthe resi due was partitioned between 1. FCHUERFEGHs NaOH and

Et OAc. The phases were separated, and the Et OAc phase was washed once each
with wat : 7. TTM & Hi jedlcd fn s 8@t rated to an
or ange rhS’E]ﬁO%ﬁ(qmQ {&rcglg?%d&gg\s/vggs/ﬁlgl ssol vedfuldn 15] nm_. of isopropanol,l1.45 g
(2. 68 ni49Pp; ofnd4983epoxi de a (Exanple 37, 10 part b) was added, and the
solution was heated at 78C overnight. The m xture was cooled. to room
~tenperature, and concentrated under reduced pressure to give an orange oil
that .was taken on w thout anal yS| Hﬂfﬁ f%i(lnt hesi s of conmpound N. 15 To
2.68 nmol of The inkEn 8t ‘T8ttanydrofuran at 0C was added
7.0 m_'(?.Orrm)I) of 1.0 Mllthl um al um num hydri de in tetrahydrofuran.

After 2 %8”@ Enb@agyl on was quenched by sl ow addition of sodium
g Be s(lisrat i ﬁgk

- sul fafe d slurry was dlluted with diethyl ether, dried over
Na2SO4, flltered and copI ntrated to Heff ange oil. The oil was purified
by silica gel chr omat ogra u5| ng 50% 1150% 20 hexanes as eluent, to
give 835 ng of conpound N as a ‘'H NWVR (300 MHz, DMSO-d6) 5

7.73 (s, 1H, 742677(m 500(s H, 4.93 (in, 1H), 4.66 (d,

. 1H), 4.51 (m IH) 4.47 (m 3.86 (q, ,211), 3.62 (m 211), 2.55 (m

- 6H), 1.13 (t, 82 22 March 2006 WO 031842164 PCT/ US02/ 36237 Exanpl e 54:
- Synt hesi s of N-{2 [ 4- ( 3- phenyl -

- et hoxyphenyl) @ oo ke df@trﬁejﬂo}ty—e@)]ena}amjadt hvdyocmo(nscr ovailabie Hom4-

Eg%gﬁxg hgn?‘q‘i‘g %Qq}gﬂgﬁcrg‘gﬁeﬁg%yl AN ﬂ’g}of(é iré{aqoffous %’? ﬁ %d% addel:l) 48];)ng of
10% pal | gic4spaRd Crichihyl afl@phase sias esshreddnce cach 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 NaFICOs, 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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“nitrogen. The flask was fitted with a ball oon of hydrogen gas, and the
reaction was 10 vigorously stirred for 1.5 hours. The rezzMafh2gas filtered
'through celite, using nethanol to rinse, and the filtrate was concentrated

under %&%% Bmessur e. The residue was dissolved i RcgRsd¥lssds$OPr opanol , S
0.21 nL 3 HCl i n di oxane was added; and the product was

preci pitated by adding the solution.t arge, vol | une. Oltﬂ gEOAc. The sol i ds
ver e i sol at eBe b8 g (1p2memelhef compepng d iny %7”@'}113 © yﬁﬂ%ﬂcﬁ ori'de salt of
corrpound 24 %Mmf{eaﬂﬂmme,mw@mma)lo 03 (br s,
e e d%c?i%n}gsfé‘é‘lhﬁn%)%@ls@fﬂbrm, Mgk e, 1 E%w 5 h%g br s
(d,” 1H) ofibﬂeehaﬂema(dmd r 20gniggesgt wi'etfﬂnwmpﬁf““m& eyl 3 62 (s,
3H), 3.0-2.7 o sxgted.am asﬁy&mas 498.2; found
-498. 5. n%?ﬁe%f%%%%%ﬁﬁﬁﬂﬁg pre a? %g_g mse . a. Synthesis
of coapmdzathedaeemhmmdwmqeowﬁw RELER 1 US§5YS “To 944 ngy (1.85
mol ) of n 16 NNIR @d00@RE, DMs@t 0C was added
oo PP A e OBl ot X AR o & BIR T

6 nmL of I'c m nutes, the solution_was

concent rg 4. 3mde(mseﬂm'eotdprmsem 642 GmdH), Heﬁﬁﬁegﬁéiéé’%é%% tioned
between 1.0 M aqueous NaOH and Et OAc. The phases were separated, and the
Et CAc pﬂéé@was washed 5 once each with water and brine, dried over Na2SO4,
filtered, and concentrated to an orange oil. The residue from above was

di ssol ve&i ygthgsmrgfc&{, Jua®propanol, 500 ng (1.85 nmol) of the epoxide b was
added, and-“the sol ut| on was heat ed at 78C overnight. The m xture was cool ed
to roomtenperature, and concentrated under reduced pressure to 10 give an

orange oil. The oil was purifi ed by sa.l i ca gel omat ogr aphy, using 50
Et OAc 1 50 hexanes as el uent, % of conmpound | as a white
foam 'H NVR (300 MHz, DIVBOdG) 9.4 4 (d, 1H), 8.09 (d,

1H, 7.72 (s, 1H), CDMQM@SH?KWZSI—D Sl H, 4.49 (m 1H), 3.67
(in, 2H), 3.61 (s, 3H), 2.50 (m 6H). The_,l er medi at e epoxi de b can be
prepajed as described in U S Patent No. 15 6,268,533 Bl, and in R Hett.
et al., Organlc Process Research and Devel opnent, 1998, 2, 96-99.

To a flask contammg 3.97 g (10.7 mmo}) of compound B (Example 13, partb),
2.27 g (12.2 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 under 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 IQ% EtOAc / 90% hexanes as eluent, to give 4.13 g (77%) of
compound L as a yellow foam. '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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Exanpl e 55: Synt hesis of N—{2-[4-(3-pheny| -

et hoxyphenyl ) am nophenyl J et hyl } - (R) - 2- hydr Oxy- 2- ( 3- f Or i n2;Marth-200620

hydr oxyphenyl ) et hyl am ne (55) To a m xture of 746 nmg (1.07 mol) of

- conpound vib e3e4i& ML of ethanol and 5 nlL of Et OAc waSCHESEHEZE0nmg of 10%
pal | adi um on carbon under a stream of nitrogen. 25 The flask was fitted
wth a n gas, and the reaction was vigorously stirred
for 3 h@ﬁér%n%%g&roe ﬁnlﬁﬁ was filtered through celite, using nethanol to
rinse, and the filtrate was concentrated under reduced pressure. The

resi due was dissolved ifn2Q nalL isoprgggapol, 0 S5&mlL of 4.0 MHA in

di oxane was added, and zt)h@opr oduct X @ sy addi ng the solution
to a large volumnmﬁndE%mmnBre 8730 by filtration to
gi ve a hydrochl ori de sal’t o’f‘ corrpoundo@!ﬁe as an I~bff white solid. "H NWR
(300MHz, DVMBO-d6) 8 10.12 (br s, 1H), 9.62 ¢s, 1H), 8.90 (br. s, 111), 8.67
- (br s, 1H), 84 22 March 2006 WD 03/ 042164 PCT/ US02/ 36237 8. 27 (d, I'H, 8.14
(d, 111), 7.25 (m 5H) 6.85-7.08 (m 911), 4.80 (dd, 1H), 3.94 (quar, 2H),
2.75-3.15 (m 6H), 1.21 (t, 311); mz: [M+ Hl] calcd for C31H33N304
512.25; found 512.5. 5 The internedi ate conpound O was prepared as

fol l ows | g;gp‘y at @C Wa@iledd 5 ImIGofonpoun .- 3)

~ epoxi deTBénd'o(g@'%Q 2609%5&8) nﬁﬁq%%é%%%ggund L (Exanple 53, part c) in 6
ML of 5 Oltif@oaddtic adid, ATGr ¥Euminatsiels lufibn wes-condeptraipshrderasduesdaci d. After 40

m nutes, the soluyti Q was ¢ Qnmt@?@un& and t he

resi due P&S’a“%“’f)&?‘hg?feﬁ 'éedvaﬁgﬁ%g %&%&ﬁ%%@%&?ﬁ% and Et OAc. The phases
wer e Ssephhsab Geke sepaitel,nad it W@Tawmgislm opregach with water and brine,

- dried over NaySQy, filtered, and concentrated to an orange residue. The residue was

dissolved in 15 mL of isopropanol, 1.45 g (2.68 mm_ol) of the epoxide a (Example 37,
10  part b) was added, and the solution was heated at 78°C overnight. The mixture was cooled
.to room temperature, and concentrated under reduced pressure to give an orange oil that

was taken on without analysis.

e. Synthesis of compound N.

OH BN OEt
Compound M —-——"Eno /EJ:(" N‘/\@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 sodium sulfate decahydrate. The
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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‘once’each with water and brine, dried over Na2SO4, filtered, and
concentrated to an orange residue. The residue was di ssg weech 2008 r nL of
~isopropanol, 721 ng (2.68 nmol) 15 of epoxide b (Exanple 54, part a) was
added, and the solution was heated at 78C overnight. The m xture was

cool ed t oVPdIMH%nper at ure, and concentrated under reBEREWBFessure to
‘give an orange oil. The oil was purified by silica gel chromatography using
50 EtQAc / ERarhplk 8scSyntisesie bfWVHR-[4-(Fplginyletd-756 ng of conpound 0 as a white
foam IH NNHneﬂﬁﬁ@W)anﬂ@BeﬁGﬁeﬂxSl}QRﬁB—h@dﬁ;oxﬁEe(s-ﬁﬂnﬁﬁmi«(odt;- 111), 8.14 (d,
111), 7.72 (hydrdbkjphenylthymige @9 (m 25H), 5.10 (s, 2H), 5.04 (m 1H), 3.94
(g, 2H), 3.61 (s, 2H), 2.50 (s, 611), 1.13 (t, 3H) 85 22 March 2006 W

03/ 042164 PCT/ US02/ 36237 Exanple 56; Synthesis of N-{2-[4-(3-phenyl -

nmet hoxyphenyl ) am nophenyl ) et hyl } - 2- hydr oxy- 2- ( S- hydr oxy-2(] H) -

qui nol i non- 5-yl yet hyl am ne (5®)HHO 50 Tg AMeol uti on of 840 ng of conpound
S(1.2 mol) in 40 nL et ran el as, added 170 ng of 10%

pal | adi um on car bon. oY B ‘ nder an at nosphere of 35 psi
Hz. After 24 h, the reacti gpucwes filterted and the filtrate purified by
reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1% aqueous 10

TFA). Fractions cont al ni.ng pure uct lLyophilized to
“afford a TFATogaixwgef Ltg M fidns %"g Pﬁ‘ﬁﬁdé‘}&g&bggﬁgﬁ“ le%‘he TFA salt (75
ng) was. @i seabufei wi aa@eamwulg 6f 1lo% I(aﬂlacﬁuiﬁbﬂ catvil undel b btidagicbfwi t h wat er (2.0

m.) followed N HCI sol ution becanme cloudy. Addition
of 1.5 ﬁﬂ“%ﬁ@%—t%ﬁﬂ?%hwaéﬁgﬁwwlag%qféﬁ&%lgﬁ&P‘ESlﬁ beder O WAS frozen and 15

1 yophp! i GefousbRréet 08 Bout@hé REHISH Wy itbrddnhiagicomb tusing ﬁle(]ian& m.) and
diluted wth water EIZ 0 nm) followed g%/l{g?ﬁl N HJ §4 0 nmL The sol ution

became P&ty andAprfil ?%Wa%ﬁomef“@eqﬂ“da’c‘ RIPSSYre LRP FSIBRHAH ¢l ear sol uti on

whi ch W%sstrv%ﬁ&o%mqsépym ldﬁ%&ommmqmamn@wﬁd&@hﬁdm& conpound 56
(50 ng) was obtained as a 318 ¥h solid H NVR (3Q0MHz, DVSQ.d6) S 10.55 (br
G

s, 1H), Bodut yaporesipityed by a4 (Sﬁlptug] to E ﬂ_@rge \@1% of EtOﬁ_%}‘hc solids
were isolated by filtration to give 447 mg of a hydrochloride salt of compound 54asa

15  white solid. '"HNMR (300 MHz, DMSO0-d6) 8 10.03 (brs, LH), 9.55 (s, 1H), 8.81 (brs,
1H), 8.59 (br s, 1H), 8.20 (d, 1H), 8.07 (d, 1H), 7.39-7.20 (m, 5H), 6.99-6.79 (m, 10H),
4.75 (m, 1H), 3.62 (s, 3H), 3.03-2.72 (m, 6H). m/z: [M + H'] caled for CsoH3 N3Oy
498.2; found 498.5.

20 The intermediate compound I was prepared as follows.

a. Synthesis of compound L.

OHp
1) TFA Bn
ormnpoun 50
I

3)
o NHCHO

BnG
NHCHO
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20 7.25-7.48 (m 5H), 6.92-7.18 (m9H), 6.55 (d, 1H), 5.55 (d, 111), 3.69
(s, 3H 2.80-3.20 (m 6H) inl2: [M+ H calcd for C32H3#NABkhIDB624; found
522.3., The internedi ate conpound S was prepared as follows. 86 22 March
2006. . 042164 a. Synthesis of conpound S. PCT/ A7 OH In
Compound %%%éé A sol ution of compound D (800 ny, H?@g‘{zféfﬁ Exanpl e 52,
part a) in 5 n 5 CHZC z was cooled to O C and s added. After
20 mn, the Fo@détmaﬂSﬁa@ol)@émmda?é@f%&?M&%‘ﬂfe g‘E@s%V%a ved in ethyl
‘acetate, ., & SleHE LN AWRS40 MRASRE thelsdluGéh wist h 1. 0 M aqueous
NaCOH fof“tl0 %ﬁ%&#{}\g?@r&an@o gn dried over S, filtered and

concent eaicfrated nader aidhced Blessuri dnd Weegesiting sesb pastitionad Between i0Mand br onoket one

R (800 , 2. B wadegded The reaction
was 10 H&’&P‘gd\}apgoﬂ’&étsg?t‘ézl%)a;’geﬁ(vgfse%eﬁmaeméig#dgn vva?c?g%seed a%g diluted with 5
L me$ hape@leach WNaBkiderpadBrinepiried o NagS0), llmssdaaideoncamtented 2ty eact i on was
stirred vigorously for 10 min. The reaction was quenched by dripping the
suspensi“@ﬂg‘icﬁ]to 100 nL of rapidly stirred saturated aqueous NH4CLl. Conpound
S precipit atpg radidhe\iRm dbsad vauk dissobyed ixi 3 tEaf isopropanola&¥ae wi t h wat er and
dried. 15 The interned| ate br ke e nr escribed in
"~ Exanpl e(B&%mmOBQFF%e@xHia&’%a@Pg 601% ?’ aéé?lagx?@'f:%% ¢ Synt hesi s of
o CormounGt 2 fithe Wak Elﬂ,leat&fbhlﬁ'tdrﬁiﬂraﬁ&é?ﬁmaan&htﬂdhxﬁlbrltmlcedmssui‘esxr| bed in

{' except replacing

N iy (3o ey oBngRaih e %1‘;5@5&}%’46& Forgisaest pharrmptogrrale SRE RO BIAR/) - 4.
am nObegé%@;g?ﬁes(a?\éﬂxhﬁtatQ'gﬁre%ﬁ% boby bﬁ%ﬁﬁo@dﬁ%a&‘@iﬁ foarn. &Dmnd 57 was
r

r epar e d fo 25N205 437.2; foun 7.2.
Prep {300 MHz, DMSO—d6)8945 (s, 1H), 8.24 (d, 1H), 8.09 (d, iH),7.72 (s III), ’3"4?—64/‘?

“(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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1) TFA 2) NaCH BnO 3) OHN N, ~* /\,Ove 87 22 March 2006 WD 03/ 042164
Exanpl e 58: Synthesis of conpound 58 PCT/ US02/ 36237 Usi ngp Ragshiguiosng
procedur b to that described in Exanple 1, ex I acing the

N - (4- he?@iﬂ’-ﬁé‘%lﬁst hyl - 2- pyri mi di nyl ) sul f ani sani de wi tq’ﬁwf-s"(”i-%l’

am nophenyl ) - 3-net hyl - 3-pyrazol.i n-5-on i f Sigma Al drich
“Librar y33¥( éﬁés-lﬁ{érﬁ}ﬁéfl‘%)(‘?"W‘%ﬁ%&%ﬁ@&ﬂ%&ﬁ@’é@%@gprepar ed. rn/z:
[M + H+bpgal7es f5Q, 680 THBRANED4 néd PM2: HYj ealadkodHH AN, G1 E2Ripmind 59:  Synt hesi s
of conpound 59 N - OHH O __OH O To a mixture of conpound jj (0.2 g, 0.27
mol) i A&l DMF/EtOH (1: 1) was 15 added 50 ng of 10% pal | adi um on
carbon. The reaction was agitated under H2 at 40 psi for 8 hours. The
slurry was filtered and purified by reversed phase HPLC (gradient of 10 to
50% &tet oni t Fliel intermpedpterompepnd QugasEmsmpred gt 0HeWons cont ai ni ng pure product
were conbi ned and | yophilized to afford conmpound 59 as a TFA salt. The TFA
salt product was solubiiized in acetonitrilelwater (1:1, 2 nL) to which
1.5 nmL of 0.1 N aqueous, HOl 20 was added. The solution was frozen and

| yophi | oz 8gpthesisof eaprevebPpound 59 as an HO  salt. nriz: [MH{] calcd for
C30H29N505S 572.7; found 572.3. The internediate |

: ] )?@s prepared as
follows. 88 22 March 20a8aWD 031042184 ﬁ?CT/ US02/ 365
- 2) NaOH \/\Q Q O

Compound L=g) e boxide B, - N

NHCHO H

o]

_ 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
concenirated under reduced pressure, and the residue was partitioned between 1.0 M
agueous NaOH and EtOAc. The phases were separated, and the EtOAc bhase 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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a. Synthesis of conmpound jj 1) TFA 2) NaOH Conpound I M 3) epoxide P O Ii
To conpound HH (4.5 g, 8.1 mmol) (Exanple 14, part a), i2e RQrchil20062CL2 was
5 added FA. After | hour, the solution was c d, basified
with 1.0 3;a51c']21.ljéous sodi um hydr oxi de and extracted t\?\neg@&%/z\n{s%?aﬂ(} 2,

foll owed by an extraction usi nzg et_hxl acetate. The organic |ayers were
conbi ned, drsamplnié; Sypthesis of N-{Zldr@@bemyld- concentrated to an oil. The oil
was purifi ednep‘}ogﬂ\waagwppl&nrwlb@whé{W'%ég‘H&BB 2@ to  10% net hanol
i n" met hyl ensuiielipen-gryDethylamingdS8uri fi ed product (0.42 g, 0.92 mml) was 10
added epoxi de P (Exanple 15, part a) (022 g, 0.76 mml) "and i sopropanol
(410 nmL). The slurry was stioggd at 70C. Met hyl ene chl oride was added
until a honopbgenous sol uti 15 in Mt er 40 h, the reaction was
cooled to room tenperat d the re evaporated under reduced
pressure. The residue wasygudlified by gilic el chromat ography (2%

nmet hanol in nethylene chloriide) to afford conpound jj. |5 Exanple 60:

Synt Ige__si s of conpound 60 HOOHNyH 0O CH3 To a m xture of conpound pp (0.3 g,

0.45"ninol) in 10 nL anhydrous Et OH was added 100. ng of 10% pal | adi um on
- carbon. The Teeaohiionof/@48 megif tabmdndi$ (le2 mpp) it 440 p&1:1 20 for 18 h. The

reaction s, biltere urd fi.e d . adi ent of 10
to 50% E‘Sé\‘?lgl}iﬁi%i a%a‘?dr?g g‘ﬂ) 1[3 %fqlgkeﬁao%%s@%?}_(g rogé"tr P‘%%g&lgg%éhﬁg pure product
wer e  comdet metimasphlert yidshisi iz ediet 24 I ftlieeatticonpdiligd 681 thefilra®FA salt. The TFA

oAl O Sy Stk B AGR I R LEIRAER s el 1) 10 I ©
| yopiti | TTEAY Heatiahs coneintgppe yprdu@OvesecombinkiChnd2fopbidikdd.to pfford a[lTHAH | cal cd for
C27H29N§ t40fﬂf08§81150€]31;nd gé)gsnadpo% gri 3. 89 22 March 2006
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 . 7.25-748 (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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WO 03/ 042164 The internedi ate conpound pp was prepared as foll ows, a.

- Synthesis of conmpound cc Conpound B PC | US02/ 36237 To a £2 MakchcZgobai ni ng
conpound B (Exanple 13, part b) (3.75 g, 9.6 nmol), 2-(4-

ani nopheﬁi’/‘P§:‘-"’3- t hyl - 3- pyrazol i n-5-one (2.0 g, 10.6 PGkBBI236%8Vai | abl e from
Sigma- Aldrich Library of Rare Chem cal s),

tris(di bebmyiesdiohemgetwi®®) di pal | adi un{0) (0.44 g, 0.48nmmol),

racem c- 2, 2' - bi s(di phenyl phosphi no) - 1,34 ghi napht hyl (0.90 g, 1.44 mmol), 10
~and sodi um tert-but oxi de'g(séhm g, X s agdedet ol uene (50 nlL). The
m xture was stirred at for 6 at nosphere. The
mxture was di l:b'.{ﬂﬁ%qna%thz) WY nindli dsBed twice with 100 ni
portions of 1.0 aqueous NaldcO4, |'oweds by 100 nl~of saturated aqueous
NaHCC3. The di et hyl ether 'was dtied, over MpSO4, filtered, and
concentrated to a dark Bid ¥ §he oil was purified by silica gel 15

chromat ogr aphy (gradi ent gt Ogto 40% et hyl acetate in hexanes) to afford

~ conpound cc as an orange f&am' b, Synt hesi s of compound pp. Compound cc 1)
- TFA 2) NaOH 3) OH NHCHO Br pp BnO 20 NHCHO GG To conpound cc (0.99 g, -

01.99 mmol ) in 5 nL CH2C12 dde FA. fter, 1l the sol ution was
concent r at ed?> SHHRR &Om“ﬁxﬁgsﬁm@i@%améﬁm {“rg}“ﬁ 0 N aqueous
- sodi um kygenXiad ecoldite 0aQ weIBIEL WHEFA 0hd £idéd difentd masthetaapaiwaswi t h  CH2C12

10 mL.) foll owed a, wash w I 10 m Q. Th rgani c | r
\(Ner e. )concentrated and%residue Sissowvaélt}le%}yp Xcatatae? g }:tﬁyl (ace%te sogtmn wgs organic tayers

‘washed twice with 1.0 M aqueous NaOH followed by water and then dried over MgSOs,
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.
15 The intermediate bromoketone R can be prepared as described in Example 61B,

parts a-d. See also EP 0 147 791 B.

Example 57: Synthesis of compound 57

OH ﬁ O |
HO N
H
HO
20
' _ Using a coupling procedure similar to that described in Example 1, except
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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- 90 22 March 2006 WD 03/042164 PCT/ US02/ 36237 conbi ned and dried over MgSO4,
filtered, and concentrated under reduced pressure. The zxMdeh@mooduct was
purified i,lica gel chromatography (gradient of 2-1Q9 in CHC 2)
to affor a@égﬁdg#;{‘s?(z_ 1 g). Aportion of this product (%9@%{%1?726 nol ) was
solubilized in 10 nL of 1:1 methanol : THF. Bronmohydrin GG (Exanple 13, part
d) (0.42 5 gExampeS8yRymthesisof croped® 44 g, 3.15 nmol) were added and the
" slurry was stirred at roomtenperature for 1.5 h. The reacti on was
concentrated and the residue was diluted wth 38 m. wat er and extracted
twice with 30 nL portions of toluene. The tolueng extracts were conbined,
dried over Na2SO4, filtered®apd concentrat ed.NThe residue was heated to
120C. After 2 h, the reastion-Nas~sgthed t& 0Ol t enperature and the crude
10 conpound was purifi B vy aphy (gradient of 5-10%

- MeOH in CH2A 2) to B@Tord conpound pp a tan colored solid (0.7 Qg).
Exanpl e 61A: Synthesi §,0T N-{2- (M 3-phenyl - 4-

met hoxyphenyl ) am nophenyl ] et hyl ) - (R)- 2 'hydr oxy- 2- ( 8- hydr oxy-2(1H)- 15

qui nol i non-5-yl)ethylamne (61) OHH! ,Ov 0 To a solution of 20.0 ng of
compound T (Usifga cawpling prepedprodimidr tethat Jescrihed ig Bxgiaple dF*g@bed 100 ' mg of 10%
pal | adi um,0n [ Hon. e r THl. A an atnosphere of 40 psi
H2. A?t ?@Wg(rﬁﬁe’?ﬁ‘g“hég‘g‘?‘?‘%ﬁﬁ%&@ﬂ Pﬁ@éﬁ@gﬁﬁ‘%ﬁﬂgﬁ?%?ﬁ rate purified by

r ever s e cnpingbayHiRLEiylB eliasain-Sotme (ayailabledons Siesp-dirrich Livery of Bp1e o4 aqueous
TFA). FEracti i NI %ﬁ&h 1 nd | yophilized to
afford gmﬁggﬁggggo%oﬁgo&ggﬁfw%ﬁ e i)ﬁ%rﬁ\dngg?t%ag@g%ﬁpound T was

prepar ed;#N 0l Hons fodd 4222.Mar ch 2006 PCT/ US02/ 36237

16 Example 59: Synthesis of compound 59

OH N¥

: H e
3. /d;s( ) g
HO N

"y 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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- Fractions containing product Bnofe

OH | 3n Compound DO N,~ . -,--OMe T 1) TFA 2) NaOHO P 5 To 1.13 g of
.compound D (2.2 mmol, Exanple 52, part a) in 4 nL CH2O 22Wsrch@00eéd 4 ni
TFA. After 30 mnutes, the solution was concentrated and diluted with 20
mL et hyl YR8%#8 and 20 nl water. The pH was rai sed &M% %ddition of
6.0 N aqueous sodium hydroxi de and the |ayers were separated. The et hyl
acet at e 4 &ywthesigpfcomporediii once with 1.0 N aqueous sodi um hydroxi de, dried

over MgSH4, filtered, and concentrated 10 to a brown oil. The oil was
dissolved in 7.0 nL of i sopropanol and 600 ng (2.0 mmol) of epoxi de P
- (Exampl e 15, part ag)We\re added. Theotsql utlon was hea& C After 34
C

h, the solution was mergrated and & oduct p B I’Ifled by
silica gebomsdanOnmat dgmy_(_g:po af w@ﬁom in CH2C12).
onbi afid "80 ntratedto afford T as

a yellow oil. Exanple 61B: Synt hasj s of N-{2- [4 3- phenyl -
nmet hoxyphennyl ) am nophenyl | et hyl ) - R) 2- hydr gxy- 2- ( 8- hydroxy 2(1H) -
qui nol i non-5-yl ) et hyl ani ne (60) To a sol utio# of
- N-A{2-[4- (3 Pirs B¥thpofndBHN@ 508 € ol ARk AN Yhdd St 1120 )l CBLCIL wid

hydr oxy - (8- benz | oxy 2){(1 %) qui no)f(?r{\on 5- }S @hyl am @%%P) (4.0g, 6.5
mol ) Ji rpddadds 3 mb Ao AleRhhquLdlr selujiones %ﬁeéﬁratﬁdlhasaﬂ eft withd OPded 10%

pal | adi Uiguddls foafuROYdfoRA0 ancr@&mctémemewrc}gehwaﬁovssdlbtyraﬁémabmr ously under
one at nosphere of hydrogen_ for 6. . The solids were filtered off and

washed iismg ethakaeetafs.-Fhsrangagie 1gvese 2‘5ferﬁ9}nbﬁ‘ﬁ@} dripdpiven Mg Oy, filtered and
met hanol ok @hiAlME LPbit AR dil3%< puritlel by 16 @pm%mggrsghmrﬁﬁ&somr,e evapor at ed

to dryness 25 and the crude product vvase(gurl rever se- phase HPLC.

Fract i on§%dsethagohip ﬁgﬂwﬁ@cmwdeh Jetthepyié Bfﬁﬁﬂch@d“&ﬂ@r‘)? pEWhiveF zed. The
produgt Jyfdy &G&eeﬂ‘ almpBis 90k e rhef 1 HauQphp&i @19hi g hrawas di ssol ved
in acetonit Fé:pl e gix mb_h) a\%ﬁ\?\a@ & (200 n(1)_ 8‘4)& C?' g 7 m) was
added, alwkyttee Stgtﬁld@t'i’(ﬁﬁ mﬁlﬂey@@mridpz&@dadd%@ntﬂ ebornwnmsolwgm n di ssol ved
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\/Q 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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in acetonltrlle (125 nL) and water (125 m). 1.0 N HOJ was added and the
solution was 30 |yophilized to give a hydrochl oride sal t22Mactg906nd 61 as
an off white powder. '"H NVR 92 15 22 March 2006 V\D q%;},%gz %43
'PCT/ US02M88#216300MHz, DVBO-d6) S 10.55 (br s, ?’g s, 8. 80,
(br s, 1H), 8,26 (d, 1H), 7.60, (br s, 2H) 7. 25 45 (m 5H), 6. 92 7.16 (m
10H), 6.55 (Iheiﬂtlaﬁ—nedﬁte%m@dmdbbl)w,asﬁcmed(@,foﬂowpl) 2.80-3. 15 (in, 6H; mMz: [M
+ H{] calcd for C32H31 N304 522.24; found 522.4. . 5 The internedi ate PP was
prepared as follows: a. Synthesis of 8-acetoxy-2(1H)-quinolinone (CC) HO
AcO 0  GCgynkisi8ohyslipoupddeui nol i ne- N-oxi de (160,0 g, 1.0 Tirol) and acetic
anhydride (800 nL, 8.4 nol) were heated at 100 C for o3 hours and then

cooled in ice. The product was collected on a Buc funnel, washed with
acetic anhydride (2x 100nL) and drij 8 under reduced! pressure to give

8- acet oxy-2(1H) Hb&mdlglonL@CC) B a Solyd. 15 b. Synthesis of
5-acetyl - 8- hydroxy 2( 1H) - qui nol i none ( peynd CC --~ -- P. 0O Db A

slurry of alumnumchloride (85.7 g, 640 moli) in 1, 2-dichl oroet hane (280
L) was cooled in ice, and conmpound CC (56.8 g, %0 nrnol) was added. The
m xtuge was 20 warnmed to roomtenperature, and then heated at 85C. After

30 minutes a‘g@knhskf‘chhﬁinlng%omﬁ&mﬁn@m@ie TR b)(@ES gddaninand-he mi xture was
heat ed an ad

itional 60 m nutes cti t hen cool ed and
~added tMlMPP@YD@Sm‘ﬂWiétPYE?@W ?‘H“eé?nrg@ gq(? ﬁga"aﬂ“ﬁ t'thréorm gs\llall§‘?r| ng for 2
hours, WLQ }16 OMRAE cth@ﬂlﬂc%? @ﬂ(dmen@hau@baare)&mﬁmhm(wgd with water
ri

'. 3x250 ed under reduced pressur e. cr oduct isolated from
5(93 22 w@m@gpgacennc-zz -bls(dlphenylphosp%mo) L -bmap-l;ﬁ'lyl(% 'd 1.0 mindf),

. 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 . HN
Ty N/
e o
2} NaOH BnG N
Compound cc - NHCHO
' 3 ' Br . PP
BnO '
7 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

| CHL,Cl (10 mL) followed by a wash with ethy! acetate (10 mL). The organic layers were -
- 90




WO 03/ 042164 PCT/ US02/ 36237 several batches (135 g) was conbi ned and
triturated with dichloronethane (4 L) for 6 hours. The & bdht2086s
col l ected_on a Buchner funnel and dried under reduced pressure to give
 5-acet yl WP y- 2( 1H) - qui nol i none (DD) (121 g). SPEVVEPRERLsi s of

- .5-acetyl - 8benzyl oxy-2(1H) - qui nol i none (EE) 0 Conpound DD BnO HN O EE To
5- acet ytemBbiteddnddreddvenMeRshofileerqdaqnd zongentiplg vRdRs redugrgproseiife he

di.met hy| ] ( : érg[;% / hana eOn 250 mmol )
foll oma%géﬁﬁ%}cg‘gﬁféﬁgﬁﬂfﬁ%gg?g%%%, 1 géamma?g'}'ﬁ%ﬂm xt ar e was stirred
at r oomCHa€ao afffard en 6ib(2.1 2, Afpotiivnof isdradiet{0-p Sut-&ammaY HaS at ur at ed sodi um
chloride,(.3,.5,L t X [ Fged ] 13k uct was

col | ect é‘ﬁél%%%dgkrllog%[‘ gﬁg[}%ﬁ?zﬂ"ﬁr}lgﬁf B}r@ﬁlg ydfn?)l(rml; ﬁ%ﬁl%%?realﬁ’ tﬁg(og‘r@esul ting

sol i d5 wel.20 whinel3 eld/&A 0 0.4 & 13116 momd) wraasldedandtheshrygyas sdreger  sodi um
sulfate. The saql uti flLLEer | g and washed with
di chl or &8t R4RE f?@)’( m%ﬁlr?ﬁéf@&%h‘gaggo%l?}égg aﬁ@?%ﬁ@g‘a&\v&gﬂ %uﬁc(lan concentr ated
t o dryness 3amil vwdue andeurattedigricesuithi 3 snlveertéons of tolyere: déie toluere et her (500 nl)

for 2 hours, The oduct. S e f washed with
Pher (R R el SO g Sac LR
5- acet Y lhesbian 230°0x Bite Adkhequiictiod wasanaed tEF)onf #hperptumsind the offle whi t e powder .

20 d. Synthesis of 5-(2-hrono-|-oxy)ethyl-8-be - 2( 1H) - qui nol i none (R
0 CohhoGrapreed waﬁ"ﬁiﬁﬁééf %}‘lrl‘ia§91tfbﬁ’?g7’*¥’65?i}hf2/(§‘f€tf@d’gs?ym‘h%ﬁ%cﬁie‘“( EE) (20,0 g, 68.2
mol ) Wegsel,5e atadompdindpp bt £6ABREBERE] (RPF. L) and cool ed to OC. Boron
trifluoride diethyl etherate 94 22 March 2006 o

Example 61A: Synthesis of N-{2-{4-(3-phenyl-4-
: methoxyphenyl)aminophenyl]ethyl}-(R)-Z-hydroxy-z-(S-hydroxy-Z(lH)-
15 quinolinon-3-yl)ethylamine (61}

| 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




: - Di phenyl pr ol n

WO 03/ 042164 PCT/ US02/ 36237 (10.4 nL, 82.0 nmol) was added via syringe and
the m xture was warned to room tenperature to give a thpRzMasehsIEBsi on. The

~suspension was heated at 45C . (oil. bath) and a solutjon of bromne (11.5

g, 72.0 nBP¥*P di chil or onet hane (100 nl) was added SVES¥FSH nutes. The

m xture was kept 45C for an additional 15 m nutes and then cooled to S room

t enper ataiSgntheblsef pomgoundETwas concentrat ed under reduced pressure and then

triturated with 10% aqueous sodi um carbonate (200 nlL) for 1 hour. The

solids were collected on a Buchner funnel, washed with water (4x100 ni)

and dried under reduced pressure. The pr Bt of two raﬂg was conbi ned for

purification. The crude1ETE?duct (52 l”@at W th 50% et hanol in

chl or of or m (&Aousk) f or 2 N Then t was ed on a Buchner

funnel and washed with 5% hanol i i orof orm {"'2x50 ) and net hanol

(2x50 nL). The solid wagﬂ%% under reduced pgessure to give 5-(2-

br ono- | - oxy) et hyl - 8- benzyl -2(IH)-quinolinone (R) (34.1 g) as an off

whi te powder. e. Synthesi spbf

5- (2-brono- (R) - 1- hydr oxy) et hyl - 8- benzyl oxy-2(| H) - qui nol i none (FF) OH

Compound R 15 Using a procedure described in Mathre et al., J. Og. Chem

1991, 456, 754 1, Bk SRAE 82l pas a @hlnmeﬂzdﬁ)as(ﬂ a, a
glg (%Bongﬁhﬁdﬁgizmzé %gﬁ tri metj;lyligg oXJj n 3.7 nm., 26

mol ) wesddedbmbiTHéd Aftr %’Qfméﬁ% the30iBtion yas garreutraiqdan ‘iPt‘e t enper at ur e

for 30 *L%etﬁ@eéﬁ&*io%nﬂ\%teplﬁeﬁﬁwaglra@seéép@bglahdl@@mewaqaaﬁzsm 20 1i quid

was di st Ie away. Toluene (50 was added, and anot he;l 50 nL of

di sti | | asedivmirydrosisk pedtheldyersyiee F?@Pfa‘ﬁ@)r Thepihy poatalt Mem @2 B89 ) was added and

a further, 20 o aciugdlﬁ %Midrﬁﬁﬁr&%’cﬁ &RUbaE A, MibrdOmitopbiugual of the

mat er i al “renal ni n ot” was evaporated to dryness and V\tBI ghed (241.5
ng) ti® d@tadxcmlm;l tTPhatml msadl@s@hetéﬁt’lroatﬂi« isepropapd] g §00mmg, 20 nynadyoty

5-(2-Br R %&2 %ﬁ;ﬂy éﬁmgﬁgeé'a@aw %ﬂé—gaﬁungywa,%ae@fbezo(oe) AGB3B40 g, 81 mol )

was susp na uran .2 L) under a nitrogen atnmosphere and
t he cat ahybetsoluhpmwaabmtﬁ(t@ﬂ}!ndﬁh@proﬂmctmﬁl}yW@e‘é@bﬁé‘&agqihe suspensi on was

cool ed t&romg%%})hg?%‘adl&?éf SBRYIRANA r!ﬂ D) A6 RO kidinDpMich THF, 97 ni,

97 rrm)l) was eact1 on was stirred an additional 45
rain at we€corhbienl and cingemiated 20giord T aseeliad @dd

15
- 'Example 61B: Synthesis of N-{2-[4-(3-phenyl-4-
methoxyphenyl)aminophenyl]ethyl}-(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)-quinclinon-5-yDethylamine (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 puré
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 N HCl
(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 1yophilized to give a hydrochloride salt of compound 61 as an off white powder. 'HNMR
92




95 22 March 2006 WD 03/042164 PCT/ US02/ 36237 slowy. The m xture was
concentrated under vacuumto give 5-(2 brono-(R)-1- 22 March 2006

hydr oxy) g - 8-benzyl oxy-2(1H) - qui nol i none (M f.

5- (2- br %32‘%—‘8‘?‘{& ert butyl di met hyl si | oxy) et hyl - 8- beﬂ%@ﬁg@"%m 5 -

qui nol i none (HH) Conpound 1F 0 HH Conpound FF ( 40 mmol ) and

2,61 ut miJMHz,(WSOfdQ)Sm5m$,ﬂm@ﬂ8®r§u§9e%%@fi8rﬂfgi %3 @ ¥het hane at 0C
tert-Bu 80 nmol) was
added d%§wrsse 2%1,}&/ Ure ﬁggﬁ@ﬁ%ﬁfﬁmnﬂbﬁoﬁ %’8&5 {%egrr(per ature and
stirred3uyesos. g:h(m,6H})1em&emfa~ifﬁhcaina§0rd]3ﬂhﬂ‘é@4ﬁﬂ%,ﬂmmhﬁ?éﬂorret hane (200 10
mL) and washed twice with IN hydrochloric acid, then three tines with
brine. The organics were dried over magnesi um sul fate and the vol ume was
reduced to 100 nL under vacuum The organics were applied to a silica gel
col umh equi | Theimtreddioe PR 86 psepaedasiiollpsst at e i n hexanes and the product was
eluted with 50% et hyl acetate in hexanes.. Renoval of the sol vent under
reduced pressure gave 5-(2-bromo-(R)-1-tert 15

but yl di met hyl si | oxy) et hyl - 8-benzyl oxy-2(1 H) - qui nol i none (HA). (10.3 g).

Unr eact edSynesiy afiBragetoran: ﬂﬂh‘ﬂ“#@é@ﬁﬁéﬁéh IT, 2 g was aI so recovered. g.
Synthesis of N tert-butoxycarbonyl -2-[ 4- (3 [ phenyl -

net hoxyphenyl ) am nophenyl ] et hyl am ne (LL) Conpound X + 20 Hol d Under

ni trogen, conpound X (fr anpl e 38 part (5.0 g, 16.7 mmol) was m xed
wi th toluene (80 ni) t hoxy-3- phegy i ne hydrochloride (4.3 g,
18.3 mol) was added to,fprma slurry. HN
2, 2' - Bi s(di phenyl phosphi no) 1, 1' - bi napht hyl (.

6 g, 96 22 March 2006

cc
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

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
' 93




WO 03/ 042164 PCT/ US02/ 36237 2.5 mmol) was added, followed by
tris(di benzyl i deneacet one) di pal | adi um(0) (760 ng, O0.83 pPiaychaaudsfi nal ly

sodi umte‘;‘vg LRxide (5.3 g, 55 mol). The mixture W?%a.;l%@s%g? at 90C for

150 mn an en cooled to roomtenperature. Water was added

foll owed by ethyl acetate (150 ni) and tI}( ases rtitjioned. The aqueous
| ayer weevers! tasehesd(d3%8) Wik comkingdyand ! %%8 Iﬂ’i‘_lﬁ’th%’r‘?(ﬁii‘)rfgréc"onbi ned organics

vashed 68 ok oiiafictat Botcbedorld Bt mnhel%hﬂ drddende? Qesd prosarce Wi t h
saturated sodi um bi carbonate (150 nl) and twice with saturated sodi um

chl ori déo gigeEBaoaty)-8-hydrexyoH g hawnpliprne €08} (12HBover magnesi um sulfate (50 g)
and the volatiles renoved under vacuumto give Ntert-butoxycarbonyl 2-

[ 4- (3-[ phenyl - 4net hoxypbenyl ) am nophenyl | et hyl ami ne (LL) (8.4 g) which was
used 30 ev8yhihesi offSacttiled-bepaylpks- 2 Hirawnolipone Rk hesi s of

2-[4-(3-[ phenyl - 4- met hoxyphenyl ) ani i nophenyl ] et hylamne (MM H2N , Ow
Compound LL H MM 15 Under nitrogen, conmpgy L (94.6 g) was treated with

di chl or onet hane (500 ool ed_in aj
i n di oxane, 125 ni, SO%W%D\CN&S addeghoi

reaction was kept at roomtenperature for Hi m nutes, during which tine
the product precipitated. The solid was filtlered and washed wth

. di chl oromet hane (350 nlL) and dried under vacuumin the dark to give the 20
di hydrochl ori de salt of ‘ EE

2-[ 4- (3-[ phenyl - 4- net hoxyphenyl ) am nophenyl ] et hyl am ne (M)  (37. 1 g. 'H
NVR (300MHz, DVBO-d6) 8 8.29 (br s, 2H), 8.04 (br s, 1H) 7.25-7.50 (m _
" 5H), 6. 90- 7. 985-aatyl RHlyd®x $9-qpmplodH{$7.7 2. ot o) waspdded 75 (m . 2H); ml z: [ MHHI

L i 8 P 5
phenyb- 4Bl hroxide ENg/ ¢, )laﬁr‘mltrm’bh @hyﬂnixatmas}su(r@ al foopreteaperature for

bL_It yldi née%;%llrs a{n|ci¥hen pmgrecp [JIEATMO A sg&mm&%ﬁe@k Lp&'b"éaﬁﬁl hifddydam ne ( NN)

for 1 hour. ‘The product was collected and dried on a Buchner funnel for 1hour, and the

Iporti ons over 20 mn. The

resulting solids were dissolved in dichloromethane (2 L) and dried over sodium sulfate.
The solution was filtered through a pad of Celite and washed with dichloromethane

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

94




OIBFH N, ,DMe O NN 5 The di hydrochl ori desalt of conpound MM was partitioned
bet ween i sopropyl acetate and 1.0 N sodi um hydroxi de. TP2Marga2006 | ayer
was dri e%§§3§{4ﬁdi um sul fate and concentrated to give the free base as a
dark oil. i odide (4.2 g, 28 mml), conpound HEYCTFE718. 6 mol )
and sodi um bicarbonate (4.7 g, 55.9 mmol) were weighed into a flask. Under
ni t r ogeio.conEandmol) &addddéd vigsyriage amitie)mixiyreivasetaigdd tg tdofioxi de (20 nl) was

added and the m xture .stirred at.,140C (o | o, ] hen cooled to
room ter‘r‘ﬁ’g’rﬂg?’ﬂ‘?t@.g“ﬁtaﬁw TiepPRp The ™ ?f%ie%lé’ Wa%?%%gdr?w %ﬁoﬁllﬂ?@aﬁ xt ure washed
t hr ee t iaRBiGtion of brontihdyt L5 @cT8.(ininol) acdighloromethangi( 100 mIN was addedemeny dr oxi de,
saturated sodi um bi carbonate finall . i oride (200 nL
each). T @“‘B‘Pﬁaﬁ?fl?:m? ga%]felp%%g‘g@é?“ %Agglyoll}%]altssu: ie{%%ng%gﬁ%@aeggé ated to

dryness rbdém tbhp@atie. Whe thixtdre (@s concentrated under reduced pressure and then

phenyl - 4- met hox nyl ) am nophenyl ] e | 35 (R .21 .

but yl di ﬁ%ﬁﬁ%@pg’z"éﬁ%’%ﬁ%& %%EJZ? @%F%‘&f"ﬁ)é|hf"h‘b§£‘%s-°§/‘?s)“é‘i“?1y| ani ne (NN)
(13. 9 g)colisshil 65 a BachneSkanel, watHee with wates (4& p0OsL ) rod triddumtléveedugedr i fi cation, j.
Synt hesi s of-

N ( 2- [ 4-BrossUn by Prodoshef e B PR RO SR DI A PR S S dr oxy- 2- 20
(8- ?e NZ ygh @;symaﬁ&ta wm(wghmw ﬁthlﬁ)oﬁérhm?mpfo( Pﬁl)ué.CBlnqgmjﬂnct sl gn O Conpound
NN (13.9 was conbin it t.ha 200 nd.co trate
hydr d@hicsiseied qaa “@Wﬁﬂ&@iﬁ@@&&’é@%%a‘B‘g?%gléﬁgﬁ?‘@?ﬁﬁ%sgnc . The sol ution
tg(r]I ngd aﬁélﬂﬁmﬁxol&(ﬁssmyldmlleaﬁﬁﬁastdhedﬁigéi:bﬁlﬁﬂdpmﬁumgvmuhanol (100 (rer) was
added until a clear 25 solution was_ obta| The m re s stirred at
room t erfEERu-0F RSB SHNEIRX "%(H‘I)Wﬂ“{?ﬁ‘f“’“ég‘bggghﬁ} ERe %"é’%%“@%' 042164
PCT/ US02/ 36237 time a brown gum had formed. The sol vent was renoved under
.vacuum and ethyl acetate (300 nL) was added, The resulting m xture was

cool ed isSwhesis of HE-promentR)- -y lstbyLEsBeng g ey, (R -EirolBoR WHdi um hydr oxi de.
The pH was then raised to 10 with | M g, :

Br

Compound R
HN

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 mL) was added and a further 50 mL of
distillate was collected. A 1.00 mL aliquot of the material remaining in the pot was
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




sodi um hydroxi de to give a clear biphasic m xture. The phases were
separated and the 5 aqueous |ayer was extracted w th ethyMancte2G06e (300
m.) . The‘@8pg&%wg organic layers were dried over sodiumsulfate, and
evapor at € yness. The crude product was purifi &FTP¥%n

chromat o raph on silica gel (500 g, 0-10% et hanol in dlchloronethane) to
give N BT was copseitaie] Bhrden AP WRINE PhERAPReI L - (R) - 2- ,
hydr oxy n-5-yl)ethylam ne (PP) (5.6 g). 10
Exanpl e%&%@ﬂ&ﬁﬂ%}%@%‘%{oﬁ ﬂ(ﬂdl))q{u Wgyﬁényl - 4-
nethoxyphenyl)anlnophenylIethylj-(R) 2- hydr oxy- 2- ( 8- benzyl oxy-2(1H) -

qui nol i non-5-yl)ethylam ne (PP) 15 The internmedi ate conpound PP was

pr epar ed- Sisthess P bremo-Rirkteedptyldgpethylsiloxy)ethyl-8-benzyloxy-2(LH)-

5- ( 2- Br ongwinolRpoe-(H¥Mr oxy) et hyl - 8- benzyl oxy- 2( 1H) - qui nol i none (FT) (R -(+)-
z,ot-Di phenylprolinol (30.0 g, 117 mmol) and_trinet hyl boroxine (11.1 nilL,
78 mmol ) were combined in toluene (300 nL) §A& stirred at roon1tenperature

for 30 mnutes. The m xture was placed i Coil bath and liquid was
distilled off. 20 TOlFIﬁJg was _added g, aliquots, and distillation
was continued for 4£°HRt A total of 3 tol uene was added. The mixture

was finally cooled to roomtenperature. A [5001tL aliquot was evaporated to
dryness, weighed (246 ng) to determ ne tha the concentration of catal yst
was 1.8 M 5-(2-Brono-|-oxy)ethyl-8-benzyliwxy-2(1H)-quinolinone (R) (90.0
g, 243 mmol) 25 was_pl aced under nitroge tetrahydrofuran (900 nL) was
added f ol | oweampgund ¥ (&2, 40yasmol) and g6rin tﬁfgﬂFé9(31“188W? Disfeuene, 15 i, 27
mol ) . J;}@peﬁaéaef&éﬁlaemm&e%@*@% gufyﬂé&ﬁ&hyxglm lﬁﬁuér&xﬁnlzth:ﬁ@éﬁ[fgﬁ%@erlm bat h.
Borane (1.0 Min THF, 29 ded over 4 hours. The

react i or(1§asls B9 mmed V@ﬁa@g@ﬁqopmﬂm;guwwmaegﬂcmedmm@nt@m@m met hanol (250
m) was t@rgge? m%' %rg?mgmgﬂt PR EackiBrPw SONGRR Wik i é@mﬁanev(%mum The

resi due 't ng acetonitril filtered while
hot dfd m@@pé@aﬂ@dmwﬂh BYrpkroghlgrieacidpighen ghreedimgs svi het er ed, washed

wth ac i K infe
¢ Do SR B S (o (2.5

196 nunoindergaogmy | arga@eao;ea@@app%bl@ B mhea colppee oyt @s@tqdézmhé})% 99 WO
103/0421 6&41])?? ZocMi 16 Rex2Q8ind 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 —— \/\©\ O '
e O
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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PCT/ US02136237 b. Synthesis of

5-(2-bromo-(R)-1-tert-butyl di methylsiloxy)ethyl-8 benzyl pxwaddhlddos

qui nol i-none & ln% Compound FF (70.2 g, 189 nmmol) was treated with

NN- di et hyPPEMAAai de (260 nl) and cooled in an ice REVUSOMNESr nitrogen.
2,6-Lutidine (40.3 g, 376 nmol) was 5 added over 5 minutes followed slowy
by t ent -2ispbl i tddgd, Sollopled by irfé{ditenzyliddnbarioesdipfihdiaméd) (FO 1&g, g, 378 Mol ),

Cemper st ap ST LAY GeBE 2tpksioe S TosThilY T BRnie v BRehe nodwre "

dr opwi s eat 8B°€ErforlIG0 minatidabenasedied faosm iehipeatuwa SV gar(1 30 mDyved addsét ween et hyl

o gani c<lOlEiAA Y ACRAt G IE TG P U PR RO P AB (e W0 cach) . The

combi e dextratagarithceshyhiterated ¥ S(p@L i@ the eriibined arghning ehaghea tidsitinet @ityi ve a | i ght
“yel | ow o] T epar.a rtion hexan 0 re added to
%/he o;NI da%l&[ 88%‘@'?’1%’!‘583?? @0 ’tcinlﬁeu‘@@’ st#],]{;ﬁ%’dcsggi ?’ﬁ’l‘ @ﬁ’ é@ﬁ? 83@L¥ﬁy was f or med.
. Cycl ohlex:a;ﬁbe- vﬁtﬁ?ﬁuﬁie&}odih&ﬁclﬂﬁd}gdliﬂﬁnﬂ)h%ishﬁﬁrﬁqs v&MHrieheverfIﬁgmkmlémg \évhi tg s
crystal s r she cl ohe ri ed under
re)éuced Sﬁﬁ%%%ﬁrgi dd£ E‘H‘g Y °t%‘f‘{}‘?ff&%i'/‘f°§|” 1“5i | oxy) ethyl -$
benzyl oxw(a &ﬂ:&?)xtqwﬂmypha@ﬂﬁnﬁdﬂbﬁenmdﬁlymgmm(sm@l whidhGPds wsedl d, 98.6 % ee).
o)

[2 (48 b‘rf&'ﬁ'gﬂf)"é}%f‘r‘fﬁ‘i“)" (R)-2-tert-butyl di met hyl si | oxy-2- (8-

benzyl oxy-2( 1R) - qui nol i non- 5-yl )et hyI amne (JJ) OISS oT13 n 0 . 1-1 B H2N
-3 Br Conpound HH &136 g, .279 4- br omophenet hyl am ne (123 g, 615
ol ) ahPYEResRRf W%W%@O&@@e pmipaphenyiislhyipmite tenperature
under nitrogen. Another 40 nL of dirnetbyl sulfoxide was added. The

m xture was heated to 85C for. 25 5 hours. The reaction was .partitioned
bet ween et hyl acetate (1 L) and 10 20queous aceticg,,acid (500 nL). The
organi cs were washed with 10% aqueozus\@@ @ 500 m),
N

Compound EL
T

M

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 vacuum 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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then with I N sodi um hydroxi de (3x500 nlL). The | ast wash was filtered

through Celite (100 g). The organic |ayer was concentrag2fiatch 298 nL and
- cycl ohexangododnaP0 nl) was added and the sol ution cq.@(l;,%ggzy_-,eztﬁd to 300 niL.
Suf ficient cycl ohexane was added to 30 form1.8 L final volume which was

filter egiu &%% %%? énlljfgl cm(%‘ lﬂﬁ yl% 22 March 2006 WO
03/ 0421 -W‘%‘T- addi ng
concent r FEBEREYIY S " f’ B%pr %ﬁ' 10C (internal), was

added to the crude product and the reaction mxture was stirred for 5-
hours, washed wi th cycl ohexane (2x500 nlL) and dried under reduced pressure
for 24 hours to give OoTB

N- ( 2- (4- bronophenyl )ethyl }-(R) - 2- 1¢ i hy
2- (8- benzy wrels HH 1 w41 nolinon | )ethyla
80 mol % 6 wt % HPLC puriBhy 97. % %9 . d. n

-l\l—{2-[4-(3-phenyl 4- met hoxypheny| jtyp’nopheiy! | et y )
but yl di net hyl silyl-2-($ benzyl oxy- 20l H) - qui nol i non-5-yl ) et hyl ami ne (NN) 10

To compound JJ hydrochloride (73.7 g, 114 mmol) and 4- net hoxy- 3-
phenyl ani | i ne hydrochloride (32.4 g, 137 mol ), toluene (380 nL) was added
with fild cbhetdityidochtbode @it of coutpesad MM Wwas\peditined betgieenisopepyl- but oxi de (49. 3

, , 513 t t I
9270 R PSR RE The R B SR i o pitespd
tris(di bengdatedemgaembmeepaﬂewddaﬂmhlhn(O) (5.22 g, 5.7 mol ). The resulting
t 15 t heated to 8 i 5 h Th
ol Ut on wasSREH B2 BB oLk Feptr A b P CRO80 Ml B8 Jaded and < he
‘m Xt ur e viasoitd @r7ag 55.9 ol Waptieghed irfté 4 flaske Unddn ninogde, Galpotrdd (80 g), and
tifi ifh t 00 ] [ | | ected and
Concaht AT By zdens) BEpeh spiode oo i e dae fud f¥ Bt SRRt 2 4 (o
ph ? %’ | - ; 440’6{(&133@(]@&35&0 r%uam:mbllemwl rhah feytlperature. Ethyl acetate was added
r u i.me - y4
2( 1H) - qdé “W‘)‘@t%ﬁ]? Ffe“"ﬁglfﬁ)‘tﬁggq’igrﬂé}] é\lﬁc’gctgﬁf' VI N 6. synthesis
of N-{ 2-sbcﬂmﬁ Byc@bbﬁﬂty batkato® sdanuny Fépetvyhty and ﬁmnjﬂemwt@cestohiyin}chlbfi)e 2- hydr oxy-

el Al L Do G L PR T om (e

ot hysr CgﬁdemD{Z-[d-é(B(pﬂgnyﬁtigaeﬂlbiﬁphmwbﬁunkﬁﬁﬁnﬁ}iﬂ@lﬁ] ~Rp24dae sol ution, an

addi U1 onal 20 bl 2 W henlon R0 dhch o8 S MY R g 200Nt and the

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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stirred at 25C under nitrogen for 16 hours. The reaction m xture was
concentrated under reduced pressure in a 25C bath to gi 22Marcha2006vi scous
oil to which dichloronethane (400 m.) was added, followed by I N aqueous
NaCH ( 200¥%PI0164 The reaction nixture was 30 stirredPCBIUSESRBUrs. The top
| ayer was di scarded and the organic |ayer was concentrated to a viscous
oil. Thehmidbmmgldi:hmbm mmveﬁtlmmmémmMeﬁx@mgwmd&ﬂiybt al volune of 630
niL A 66atnb 3 uot %k and ncent r&%ed t.o,3 . Toluene (60 nl)
was adde§et pP0sY- Wﬁf‘% 0 gﬂsqg VSivp 3a?followed by a
m xt ur e mebirdios@H7) afitE(HON)dehﬁmﬂij{dNimdé athe gH (ws E]emta)se@mdomhhamol (4.5 )
to give a,thic e.cov in a.free-flown id, T I|qU|dwas
careful I dlplgl%érgg eé?rgélvetaﬁgeag%gl{a@ Wﬁdwlﬁ’ﬁs ﬁegﬁn The gum was
parti i cedubRisseanesiiacihbd aith ekl Aane: (G@l@nxm.)mmd:ﬂbxhédwwwe@odl um hydr oxi de
(40 nmL) and.the or n|c so] vents were renpved u reduced pressure.
The rem%%dqﬁgéwffﬁ 'F‘Pé‘&‘fa?ecmw&bﬂﬁyﬁeéf@ W@PP@E‘P“FE?D{’ using a gradi ent
KI {(2) [120@5136&1@11&“ lhzmoﬁatﬁgamyemﬁ&a%eﬂsou 8 r(1)511wzfame;:h.mqtolm o hvd 2 (8

e - 4- et e et ydr oxy- -
benzyl o ﬁﬁgﬁnﬁgmﬁUPﬁUFPPé%§g§9¥?Q @ﬁ?ﬂ 11$$Wm%ﬁéwﬁﬁéﬂbﬁ9262 Synt hesi s
of conpaiyarxPp2-(§bdRyloxySR i HS-inblidn-5 1dine@PPGWY. nn (0.09 mmol) in 5 n
of ¢l ac?igl afet(l c %5 ’?g. Hj—e\/as addeg)dg? ng of 10% pal | adi um on carbon. The
reactlPon was_shaken under an atnmos here of H2 at 40 psi. After 18 h, the
reaction wasEFppplesly: Syrfhesiof Vriqd E +ied by reversed-phase HPLC
(gr adi ent of n‘fﬂ‘“ﬁ‘ﬁ"@ﬁ*’)@%@?@ﬁ?’t‘kﬂﬂﬁ‘(#PTZG‘Y@LWI@BE@YWA& 1Hy afford

conpound 62. g4inoligen-Tylethsdaming(BF) as the TFA salt. 'H NVR (300 Mz,
DVBO-d6) 6 1. 21 1 33 (m 2H), 1.39-1.52 (m 4H), 2.74 (m 4H), 2.82 (m

2 , .96-3. m 1 6.51 (in, 1H), 6.90

H) fé ' %0““2%%"5332@? ‘L&%ff"}@?"sg? 7, ?5 (m 51(1I) 7.2% (d,

2H 7=9. al Sbiaheszs&fezz$¢mozﬁ) 1 5QirSkyiRtyl-38¢ loﬂaﬁ(lg)%gadﬂ}me 8FFp (s, 1H) 10. 39
OH34N405S 563.7: found

- (s, 11-1), 10.46 , z ed for

583,325 ThBOrRLETRBM RSB %mwg@ o5 EREROREDS ol | ows.

' " (11.1 mL, 78 mmo}) were combined in toluene (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

of 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 P
(72.5g, 196 mmol, 81% yield, 95% ee, 95% pure by HPLC area ratio).

99




102 22 March 2006 WO 03/042164 PCT/ US02/ 36237 a. Synthesis of conpound kk.
Compound B kk To a flask contai ni ng 4.51 g (11.6 mmol ) 22 MexRO06d B

(Exanpl e w8ospatet b), 5 3.61 g (15.0 nmol) of 4-(pi pesivresihizonyl ) aniline
(available from Maybridge), 0.53 g (0.58nmmol) of

e T AT

sodi umtél’J e was added tol uene (60 nL), and the m xture was
stirred at %ﬁoﬁlﬁdmﬁ‘tvoua*gjewmmolmmgtn@edwahmﬁ—pm&wlfoﬁhmidd xture was

di | ]
of 1. 0. W RGR R Y By o i e b le MreDaMic e Reboos,

The dBetahdddoe&rhemnqitbmnowﬁslodﬁyt@demmyldihi}ﬂﬁ%ﬂylf| I tered and concentrated

L o e aieahen s BPs B Fost] kol bl B STRRCOREY (912t et
LEaEnZ Elggmbture&a@hlwwQimﬂemuadpdfnmRmﬁpﬁmmbskMeﬂaaﬂolwmL) on of conpound

. coojed to nd 20 nL of TFA
was add a‘}ﬂf"{l E’rﬂ‘?’@‘xﬁ‘z“ﬁdm?‘ﬂée ?"8%1’3_%’18?1‘3 YAk Q%U%rf?g the residue
Sli ssol \égﬁwsfhhdmpée&wdyciamw@bﬂmﬂ aﬂwamwhnea(mt mad$01w i gn wgs washed
Wi ce Wi ) yeous 0 ter t hen,dri ed over
My SOA? quﬂafl’é%ﬁea’ﬁﬂ“e‘?g’ﬂ?&‘&?f??”&?é’ﬂ“"&&f‘”ﬁ\rﬁ%g'éﬁg“ﬁé%&i?R aﬁe%sm ved in 2 n -
DV ingBdr@hﬁf w&dbgdp&att%&\uﬁd%&%dﬁ&% prossth t1FI0d J Lightl etlotiil. mls&pamyd g(rjn ge gl' ﬁ79
ng, no an ot assi um i odi wer e adde e
reactlorP"VoQES‘;fé&‘f‘étﬁ (5‘&')W,Rfetaggedi%&’ﬁﬁ?ﬁd‘“&létéﬁﬁoﬂwu\zf\% W80l ed and added
t 0 Vi gormishMiteSshiny vl fdred. vamﬁaxaﬁaxmmnﬁwmﬂdeh%thazmwmha006 WD
03/ 042164 PCTI | JS02/ 36237 preC| pitated, I S @m«igi l%y élt ati-on and

wtlo W%@P and-drie

puri fi edeWling PPieeyAl Wen e Fated b under
15 reduced pressure to give 5-(2-bromo-(R)-1-tert-butyldimethylsiloxy)ethyl-8-benzyloxy-

2(1H)-quinolinone (HH) (75.4 g, 151 mmol, 80% yield, 98.6 % ee).

c. Synthesfs of N-{2-(4-bromophenyl)ethyl }-(R)-2-tert-butyldimethylsiloxy-2-(8-
benzyloxy-2(1 H)-quinolinon-5-yDethylamine (JJ)

QTBS oTB
Br %
Bn l * \/\©\ — Bnl E Br
HiY Br HI
e} ’ fe)
HH ha ]

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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- product was solubilized in acetonitrile/water (1:2, 10 nL) to which 3 nL

acet at e/ hexanes) to afford 544 ng solid. c. Synthesis of conpound nn. 5
Compound mm 0 nn To a solution of conpound mm (83 ng, O0.2AMarohl2006n CH2C12
(0.9 nL) and triethylamne (0.09 nmL) was added triethylam ne

tri bydrof WQ##4314 (313 ng, 1.94 mmol ). 10 The sol uti onrowssessdzsr ed at room
t enperature under a N2 at nmosphere. After 18 h, the reaction m xture was

di | ut ed \ptdpakedtidfdpdrea m&mﬁﬂnw&&n&aﬁdﬁcmmt&m profafbll(Paed by two

washes mnth sat ur at ed sol ution. The organic hase was dried over

MySO4, et &Y Qdmg?ﬂ&l)c‘aﬁwéﬂ%drtathéaméﬁer@#uq %@afpswegswév% afford conpound
nn (70 %w%?sgéﬁﬁma&eﬁ%ﬂ dﬂh@fﬁb@x@ﬁOﬁQﬁQﬁ%@dﬁ%eﬁeduE&ia sol ution of 730

nmg of conpound rr ( | aci al acetic acid was added 100

T of Y 0837 bR LB TEPRRERL S R et e ey
at msehez-ﬁ.beﬁzodxﬁy-zﬁm SfuirBRndh-s-H1 ﬁl&r il dﬁ%ym&léﬁdet(ﬁfs%ds@rﬁ& ghe filtrate

purified ever sed- phase ent of 10 to 50% acetonitrile in
0.1 %aq\?é@iago,ﬁwwatwﬂﬁc% 90 my (0.14 mml) the TFA salt. The TFA salt

~of 0.1 N aqueous HCl was added. The solution was frozen and |lyophilized to
af f or d - chAyses o6Y-13d4-shpiayl-4smethoxypheayDatinahioyllethyld-GRf2olerrC2OH2ONS 04 512. 6;
found 512butyldipsthylsilyl- 248 benzylexp808)-wind@ee-dDethylamine (NN ate rr was prepar ed

as. fqpl ows. & coifthuB@F) By RichoRIRPAPE, A9 ntRSTPRIdAdnGRobs- TFA Bnr N qq
phenylaniline hydrochloride (32.4 g, 137 mmol), toluene (380 mL) was added with mild
| agitation for 5 minutes, followed by sodium fers-butoxide (49.3 g, 513 mmol) in portions
over 1 minute, and finally 2,2-bis(diphenylphosphino)-1,1'-binaphthyl (10.65 g, 17 mmol)
and tris(dibenzylideneacetone)dipalladinm(0) (5.22 g, 5.7 munol). The resulting mixture
15 was stirred and heated to 85-89°C {internal) for 2.5 hours. The solution was cooled to
room temperature, water (400 mL} was added and the mixture was stirred for 5 minutes,
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 Triethylamine trihydroflucride (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,

101



PCTMUS02/ 36237 To 0.99 g of compound cc (Exanple 60, part a) (1.99 mol) in
5 mL CH2C12 was added 2 nL TFA After 1 h, the sol ution2awkreh2ooent r at ed,
diluted with 15 nL CH2A 2 and washed with 1.0 N aqueous sodi um hydr oxi de.
The aqued¥Q9#4#816¢ol | ected and washed again wth CH2GXATSeseAz) fol | owed by
a wash with ethyl acetate (10 nlL). The 10 organic | ayers were conbi ned and

dried OVﬁﬂow@WmﬂufetcﬂE@ﬁentﬁféthEﬁﬂwhmﬁﬁﬂmdﬁﬁﬁhl@ﬂsimm essure. The
crude produc'gllgvlvel‘[ purified b hr.omat ography (gradient of 2-10%

Thart i b O Sk o Cotsied T e Bt ‘dq&%ﬁiiq‘éiﬁwé??mﬁéﬁ;”@?‘ﬁ’ﬁﬁe3|s of

corrpounohna&hepest&%smwdhmeﬁé(semm ﬂhesg%wms Gbnea®siesnd qq (2.0 6, 5.0
nmmol ) in éﬂ DMVF wer e added brompket one from Exanpl e 56, part a)

(1.71 g,dichlaromgeiRane (43 gl-hene d agueowssodiumaprydagxide andHeoi@iCt | on was heat ed

to 50€. divems wlarehem&v@@uﬁ&ﬁféﬁﬁc@@pﬁé@ﬁma'rhﬂéﬁduév@as%@%edt 0 20 room tenperature
and the K2CO8 was_ filtered off. The filtrate was diluted wth CH202 (50
nm.) and Wméﬁﬂmqvﬁr@%wlmm@@tH{‘}'IO%H@W@M@WW%S washed once
with satyhak g@d{ ?Igaﬁm Hen bRy qlmx geous saturat ed

sodi um chI or| dried over and concentr d un er educed pressure

to affor‘?f”%}i*deﬂ(iH)ﬂﬁ‘élobP@dﬁJﬂ@e“{YM@(ﬁP) 1.65 mml) was sol ubilized in 12 nL
THFI Et OH (1:1) and NaBH4 105 22 March 2006 WO 03/ 042164 PCT/ US02/ 36237 (380

-nmg, 10.0 nmol) was added. After 20 m nutes of vigorous stirring. The

reactifon was ExameledRe §ynhesis of gserapaamd@2aqueous NHACI whi ch was added unti |

- effervescence of the reaction mxture ceased. The reaction m xture was
partitioned between et hyl acet ate and saturated sodi um bi carbonate

- solution. The organic | ayer w#$s mashed twi ce vvlth 5 saturated sodi um

“bi carbonate, followed by . rat i id ried over Na2504 and
concentrat ed under reducressu?@cr r@t was purified by
silica gel chromatogriphy (2po MeOH i n CHYC otfp yi'el d 230 ng of .
|nterrred|aterr HN

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, IH) 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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Exanpl e 64: Synthesis of N-{2-[4-(4-ethoxyphenyl)am nophenyl]ethyl]-(R)-2-
10 hydroxy-2-(3-form am do- 4- hydr oxypbenyl ) et hyl am ne (623 Maréth 2006Et HO N
NHCHO i f ‘];80904?6%(ture of 580 ng (0.93 nmol) of conpound V in 25 nL of

et hanol was 15 added 173 ng of 10% pal | adi um on car BV GHPEF7a stream of
nitrogen. The flask was fitted with a ball oon of hydrogen gas, and the
react i ore-\WBthesispb corapaupd kk.j rred 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 conti ni ng pur &g oduct were conbi ned and
| yophilized to 20 @Jrﬁﬂuﬂdﬁ [EA sabBte” 0 .@-@ s an off-white powder.
A sanple of the TFA salt of conpound 64 519" Ty di ssolved in
acetonitrile (2.0 m) and water (2.0 m,,)? 0.INHJ (7.0 nL, 0.70 mol)
was added, and the resulting precipitate was redi ssolved by the addition
of acet oni t r iTpa flaskirentpiaing 451 g1 56 mmof)oficompaund B Gixaimple 1apattd).gi ve a solid

whi ch. ! j V, i eetonidrile. ; ter (5.0 m).
0 1N PO RRsD sty B hesboBABL AR G Rable Holl My BIRLZB S48 O (5.
| yophi | i @e@mmol) gf yis(diberpylidinesinsioneldipalladium(0b 1. 18 g thdumooB of raeemier of f whit e
powder . 44 IV I ) erds (s, 1H), 8.80
(br s, ﬁ’%{ ,b%gggﬁrg@; no) %“éﬁ%hfi%gd iﬁé ?5 'lgf'fﬁf‘é)l‘?féf’d’%ﬁ)@% 6.80-7.15 (m
L. S e O e T e
Z: cal c or , .22 u . 3. e internediate
o oum AR B T storeny A 00 st <5 HE68, 042104 5
Synt hesitsiefwiha0podpdrivns SEAOugstols MEIN0JI0RvEE 23 T00LKL SFAnedttdBn
| aqueous NaHCOs;. The diethyl ether phase was dried over MgSO;, 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

103




2) NaO+N~~ --,--OEt 3) OHBr sno'Y NHCHO GG To 0.60 g (1.3 mml ) of
conpound C (Exanple 37, part a) in 20 nL of CH2Cl2 at O£ Maschazbded 2.0 ni
of trifluoroacetic acid. After 1 h, the solution was concentrated 5 under
reduced pFRE¥YUHE* and the residue was partitioned betREERIZBBTM aqueous
NaOH  and Et CAc. The phases were separated, and the Et QAc phase was dried
_0}/e‘ r I\/gs;%cri]pitafeFJ W ﬁs%lhted&p@ltf]aﬁg@ﬁm;mﬂﬁ?nbytsmc?gbl oﬁrbmaﬂaﬁaphgitﬁ?bmﬁd in 10 niL
of 1:1 methanol: THF. .in GG (Exanmpl e 13, part 360 ng, 1.0
‘ol ) anﬁeﬁ%“?sgg’@@gf,%g%gm%ol) vere added and the reaction was stirred
at roomtenperature for 1.5 h. The 10 reaction was diluted wth 30 nL water
- and extrag%g@ twice with 30 nL portions of toluene. The toluene extracts
wer e conbi eSIS R CRBPFILPMASO4, filtered, and concentrated. The residue
was hgated 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 containing pure produd conbi ned and concentr at ed
to afford 15 conpound V as a tan 9 65: t hgsiy of
N (2- [ 4- ( 3- phenyl pheny ihophepyrl e N
~ 2-hydr oxyg L&dhﬁdroxvjf%?a%#- qg?nl' HrWie R85) HO 20 0
Conpound W (55.2 ng, 0.094 mol), phghyl boronic acid (13.2 ng, 0.113
mmol ) and [ 1,1 bis{(diphenyl phosphi aoferrocene)dishl oropal | adium (11),
conplex with dichloronethane (PdC12(dppf)-DCM (5.0 ng, 0.006 mmol) were
conbined in a small pressure tube and purged with N2. 1, 2-Di net hoxyet hane
(L0 n1l) angogsQubbycsShipa@nit(ed 0 61 kol idir, D, @oMYabq wer e added. The

t ube was seal ed, and then placed in an oil
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

OH HN
H )
OO
HO” N | ' N ChHs
HN H
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.

25 '
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22 March 2006 WO 03/042164 PCT/ USQ2/ 36237 bath at 90C for 4 hours. The
solution was then cooled to roomtenperature and DCM (187 Majrchyameadded.
The sol utywgRsM@s,filtered and concentrated to dryness |§ the residue
there was added DVF (1.0 rnL), 10% Pd/C (100 ng) and % A8 or mat e (200
ng) and the solution was heated to 50C for 1.5 hours. At this tine, 5

wat er : acet oninterp¢diate rrwaspeep2edagfplioPsA was added and the sol ution was
filtered to renmove the catalyst. The filtrate was purified by reverse -
phase HPLC. Fractions containing pure product were conbi ned and

| yophi | iaz Spbthesis gf casnpovmdaind 65 as a TFA salt. 111 NVR (300MHz, DMSO- d6) 8
10.46 (s, 1H), 10.39 (s, 1H), 8.60 (br s, 213), 8.19 (s,p1H), 8,07 (d, 1H),

. 7.50 (d, 2H), 7.37 (t, 211) 7.15-7.30 (m 3H) 685- (m 9H) 6.51 (dd,
111), 10 6.11 (d, 1H), 5.23 (d, 1H), N2.70-3 15 ( (MrH4} cal ed
for C31H29N30§0 492% f ol 492. B A: S ound U Conpound HH
BhO O UNH 1 %d—Fn‘T—(‘Eme 61B, g 18. 62mmnol ),

4- am nophenet hylamne (9.8 nL, 74.8 mol ) and s%dl Um i odi de (4.2 g, 27.93
mmol) were placed in a flask and purged with nitrogen. Methyl sulfoxide
(25 nL) was added, and the solution was placeddgin an oil bath heated at
140C. _The solution was the stirred for 20 mn at 140C. The reacti on was

al | OV\%d to cool to roomtenperature, then ethyl 20 acetate (300 nL) and H20

(300 an)h merzaoaglgigdfcoﬁpeurraimwﬁmmrﬁe Imécray (It99md)m@‘tﬁI.,CHﬁlg?disgagl C(I ayer
was was t 200mL. and sat.ur Q m oride (4 x
. 200m.). B%jf’g gfiéﬁ EB )ﬁ?ﬁdgmi’ﬂ"i CoRFEptrated i &‘fglﬂg‘cﬁ %t ered and

goncent raaaeﬁhhewmet O VB et b IBkebx e MPRIMddedds (hOcoligked 289 108 22 March
006 washed again with CH,Cl, (10 mL) followed by a wash with ethyl acetate (10 mL). The

10 organic layers were combined and dried over MgSQy, filtered, and concentrated under

reduced pressure. The crude product was purified by silica gel chromatography (gradient
of 2-10% MeOH in CH,Cl,) fo afford intermediate qq as an cil.

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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WO 03/042164 b. Synthesis of conmpound W Conpound U PCT/ US02/ 36237 0
Conmpound U (5.18 g, 9.53 mmol ), tris(dibenzyli deneacet ong) Mapsh 20806i un( 0)
(0.44 g, ARl ). 2, 2" -bi s(di phenyl phospbino) -1, 1' - bi napht hyl (0.63 g,
0. 95 mml}goé&g?i and sodi um t - but oxi de” (1.83 g, 19.06 Mol Y% E conbined in
a flask and purged with nitrogen. 1-Brono-3-iodobenzene (2.0 nl, 11.44
mol ) wd33Gmgid8.Ogmpaol} wes Afleds |ATien20 minylegelvigagass stirripg. XTeaepstiqnavesml)  was
added, apgy O B0l i wds Ghder ntiReEescBict bagen for 2.5 hours,
at which'tine .HPLCa1 aﬁ%ﬂ?@slp |I§§?edw%orr§[ ete reaction. The o- Xyl ene was
removed reactienr mixaueienssedi The traction miftura s prtétinmnest enfieaen sl 02goand ) was 10
added. Qe ddSbEHAEnIAD LS PP nic ikl +8 vedlaRiodgay added, and (he

S | an | wa t I'C

m xture wa ere ter ca washed wi th dichl oronmet hane until
all of tsawrardsodion bigasbonats Filiowedbly saPirtedsofinmichlariden Srisdoverd¥¥ @t ed to dryness

under v | Moy . ' I trogen.

Tet rabutaa§'1H ggnqpr%%tﬁ%%%%ﬁ %gerﬁﬂ%fg %f%gﬁmﬁggmg}%\ﬂo?l%pgﬁ@%ﬂ%%?@ms added vi.a

syri nge, chaomhtdztepby @7lEOH imEHGh)ite Field 28@mg pBintpooediatartr. r oom 15 t enper at ur e.

- The THE was then renoved, and the residue was dissolved in DCM and washed

"wth water (1 x 200 nL) and hal f-saturated sodiumchloride (1 x 200 ni),

“The or gani c Egisaple 64a8ywthésthf NErfdqbethuxpphenyDaminopbortletyl} 4Re2 and

~ chr omait ogr ap hgdrogy-2+(3-faniamido-grbydieSphenyd)ethyBioine@H) i n di chi or onet hane) to

yield conpound Was a yellow solid. 20 Synthesis of Conpounds of Fornul a

(X) - Compounds 66-93: 0 (X) 109 IﬁMarch 2008EMD 03/ 042164 PCT1US02136237
9@ e

Exanpl es 66-69: Synt hesis of Usi ng procedures simlar to
that described in Exanple 630 egcept re ing the phenylboronic acid with
~the appropriate substituted phé\’ﬂﬂ*@’or oni c thcid, TFA salts of
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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conpounds 66-69 were prepared 5 Conpound 66: N

{2-[4-(3-(2-chl orophenyl ) phenyl ) ani i nophenyl ] et hyl } - (R) - 22 March 2006

hydroxy 28{“8 h§droxy-2(1l 7) - qui nol i non-5-yl)ethylam ne (Formula (X) where
R Mtenyl) H NVR (300MHz, DMSO d6) 610. #@r{saséedil), 10.37 (s,
111) 8.55, (br s, 2H), 8.22, (s, 111), 8.06 (d, 1H)7.46 (m 1H), 7.32 (m

3H), 7.22 Mtheslsldf)comﬁotﬁa\(m 811), 6.89 (d, 111), 6.74 (dd, 111), 6.51 (d,
111), 6.10 (d, 1H), 3.18 (m 411), 2.80 (m 2H); 10 m z: [MH}] calcd for
C31H28CIN3®3 526.19; found 526.4. Conpound 67:

N (2-]4- (3 (2- met hoxyphemyltfphenyl ) am wepgenyl [ et hyl ) - (R) - 2-

hydr oxy- 2- (8- hy rox%g)cf§llﬂ)\‘a@ldl nol i Nwﬁ t( For mul a ( X) wher e

N

R' is 2-nethox % 10.46 (s, 111), 10.40
(s, ‘1H), 8.60 (br s, 2H) &l2 (S, 08 06 (dg 111), 7.16 (m 1311),
6.80 (d, 1H), 6.51 (d 11 B11 (s, 15 111) 5.24 (d, 111), 3.69 (s, 311),
3.10 (m 411), 2.80 (men . inlz: [MH] calcd for C32H31N304522. 24;

found 522.7. Conpound 68: Pl a (X) where R' is 4-hydroxynet hyl phenyl: 'H

NVR  ( 300MHZ 1o . o b 211
8.18 Es 111)T oo (qjgmpo%mé&“dé@ 2”141}3738“{"‘20 (d 2&%@’7‘(‘2{) (m 21)1)

7.00 (m O%hyss agsled 2. O(r@Idof tmﬂyoroa@etmc@sﬁtezo h;_thg;olutsmms ohcentrated, 4. 44 (s,
211), 53. [ cd fo 2H3, N3O4
522 24 l?r@ﬁrl(qréﬁuge;ﬂ%%fsm%oaﬁﬁ)thg% déé&zﬁfggjnnéfledb%% g Z\IQ met hoxyphenyl :
"H NVR (B OAPLxc. Thmd‘-@ sEpadtfed) Ind(thg Etﬂ)]&]:))has&@aéi&:teﬁ&ver Mg0,8. 60 (br s,
211), d 7.20 (m 1211)
6.51 (dd‘%@ie%ﬁ“d%ﬁ‘im?eg%ﬁ%an%éi%di"ef‘&“ Abﬁfi f @ é‘ @T%%l 3.10 25 (m
411), 2. B@m()h)ndpnsﬂ()lixampaéﬁ p@Wﬂ}{BﬁOmglldnnﬁmi) Mml‘(@%@?z 24; found.
522. 4. esi.s of conmpound o n 0, For rrula (X) where
R is 4%?2“%5%2%69% Frﬁ%ﬁ%&%f%%@“ﬂﬁm I?T#B?)sz’ X% hi or ophenyl
bor odlc motioh ¢&Mildtedwyjth 36 Mﬂvala'zndmbdtetﬁﬁd:e w1th 30 mL portions of
[1, 1 -bi P hosphi nofer ce dICh| al ladium (1), conplex wth
d| chI oro %ﬁ?%agge%b%&? 8% ff% %g%g%# 04“51 were conbined in a
smal | prescuted lmer@iﬂdeﬁ)w"l@etddwltszd\IZAfteiLZ}ZﬂBrwduB%yéﬂotéa&%ofn% 0 rnL) and
2.0 N 110 22 March 2006 WD 03/042164 PCT/ USQ2/ 36237
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
mmol) and [1, 1’-bis(diphenylphosphinoferrocene)dichloropalladium (II), complex with
dichloromethane (PdCly(dppf)-DCM) (5.0 mg, 0.006 ﬁ1mol) were combined in a small
Ppressure tube and purged with Na. 1,2-Dimethoxyethane (1.0 mL) and 2.0 N cesium

20

25 carbonate (150 pl, 0.3 mmol) were added. The tube was sealed, and then placed in an oil

107




cesium carbonate (150 uL, 0.3 mml) were added. The tube was seal ed, and
then placed in an oil bath at 90C for 4 hours. The sol up? MaronagEhen
cooled to roomtenperature and DCM (10 nL) was added. The sol uti on was
filtered wodirgereentrated to dryness. To the residuerdigsigsepes added DVF
(1.0 m) and 10% pal | adium on carbon (10 ng), and the S reaction was

stirred waﬁawoﬁﬂﬁoraiﬁmpmﬁé&ltﬁﬁnﬁm%ﬂleﬁ%rmémlﬂéﬂ#{ﬁmﬁ it tine,
wat er : ac i8|tr|lﬁglland 200 uL TFA was added 3 e solution was

filtered dedy The golytion yias filteyadeand poncenirated fdrypass. nfqtmj by 't ever se

phase HPl:&idub el Bsies M1 HO), N4 Ba/C tan RS | and
| yophi | i z(%e@mgg gi ve conpound 7%9;33 a R!(ﬁ}qﬂ%)anéi“ 96{? DM SO- d6)

.S 10. 46 gt °i%utwewaéhealqd|}°5(§cml(ﬁdww APHys tiBe,22 (s, | H), 8.07 10
d 1 nit2lE) : 1 6.85.7. 10
(01805 Tabdudtbictn o o R g gy ol ol ety bl © 85710

2H); rn/ ihGCPWIM} M@ﬁmuwaepunfea&l&&ﬁkd\ﬁﬁ&m 1 Fractiousreonrinifg reExarrpI es
71-72: 72. 15 Usin r u |m ar to that
descri beé»ﬂ:fdﬁ&%(&&%mﬁ%&%‘iﬁ%@,&éﬁ t%ﬁ'l"%ﬁ?’ﬂ’é’“?‘ﬂ %‘ﬁo bor oni e aci d
Wi th the(ﬁ}@bﬁﬁpﬁl\/ﬁ@d@ﬁbeﬂﬁtsulmdldmwrlm,!B&U(@rs iﬁé\ssglt(& iﬂpﬁg’fcogploulnds ’
71-72 wer wher e Z 1S I ndol y '
NVR (300[()?63]2le &%@éf%%)go 3%]%&%8)773%73%% 3Hi,(ffi§>79 10(m, 9HR 6.51 GO, s, 1H), 8. 60
(br leZ]SJl)(d 8E-I}1,52(3$d1 7083, 15X m( 5-7.40 (m
9 %9%3( m Hb")zn89 cd. %I_) f]?_i)?zo[l\;kk%q chc@ﬁ):rL S%Hz%l';%gg@?z% 6 11
(s 1H) %’I% ¢d IH) 3.10 (m 4H), 2.80 (m 2H); nVz: [ MrHt] calcd for
C33H30N403 531. 24 found 531. 4. Conpound 72: Formula (X) where R ' is
4-pyri dyl : %LNI\/R (300MHz, DVsO- d6) 810 48 (s, 1H) 10.38 (s, IH), 8.60
(br m 4B)Sytgesspfcampqupd U’ 07 (d, 111), 7.69 (d, 25 2H), 7.31 (m 2H),
7.16 (d, 111) 7.05 (m 6H), 6.90 (d, 1H), 6.52 (dd, 1H), 6.11 (s, IH), 5.24
(d, 1H), 3.10 (m 411), 2.80 (m 214); OTBﬁ_[z [ MW cal cd for C30H28N403
493. 23; found 493.5. Exanple 73: Sy ‘ ound 73 30 Conpound 73:
Formul a (X) wh&PEP¢gnd HE hydrogeén: FA salsmound 73 was prepared:
i H NVMR (300MHz, DMSO d6) S 10. B®7( sj 1), 10. 397 (WH1H), 8.59 (br s, 2H),

8.07 (dd, 2H), 6.85-7.17 (m 10H),H% (t, IH), 6.52 (dd, 111), 6.11 (d,
1H), 522 (d, ill 22 March 2006

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). | |

25
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WD 03/ 042164 PCT/ US02/ 36237 .1H), 3.10 (m 4H), 2.80 (m 211); mz: [ M:H}]
calcd for C HN3BG3 416.20; found 416.3. Exanple 74: Synthgsich 2006
N-{2-[4-(3-(3-

cyanopheny ey | ) am nophenyl ] et hyl ) - (R) - 2- hydr oxy- 2cfrirshoydzoxy- 2( 1H) -

qui nol i non-5-yl)ethylanzine (74) Conpound 74: Formula (X) where Rl11 is

3- cyanophafiyiheOsROMPGEIM Exanpl e 65, part b) (58.1 ng, 0.100 mml),
3-cyanophenyl boronic acid (17.6 ng, 0.120 mmol) and [1,1" 10 .

bi s(di phenyl phosphi nof errocene) di chl oropal | adium (ft), conplex with

di chl oronet hane (PdC 2(dppf) - DCM gﬁpproxr mately 6 ng, 0.007 mmol) were
conbined in a small pressure tube gnd urged with N2. 1, 2-Di net hoxyet hane
(2.0 n) angygplinducesi-um—carb 0 Q. 4 ) were added, the
tube was seal ed and then pl a§ 4 i . Cfor 5 hours The
sol ution was then cool ed to F8omit elfjper at ure andHDCIVI 1§r(10 m.) was added.
The solution was dried (Na2SO4) HNse~30 niwutes, then filtered,

concentrated and dried under vacu The residue was dissol ved in DCM (2nl)

and cool ed tcbn@oﬁ;dtrk&m 0159 fhnloh)] @Eﬁddﬂfehgﬁde(néac%hé)mﬁm{m@)m 1. Omol)

was addeg)n (t-}ﬁé OB ut es the reaction was quenched w th nethanol
(10m) Bolat-&t l%ﬂmsrlﬂplw&?er@éd Ibipgbiv0.678eD-95amele was purifi ed
by rewer sxﬁlspm&%hﬂakiﬁe (1'3638g019m§ma§)w6&%ﬁbiﬁbmamdﬁ1€anﬁhﬂ% iyver e conbi ned
and | yophjlized to give conpound 74 as a TFA sal VR (300MHz,

DVSO- d6) Ri&0ges: A@f%f%oﬁﬂif}’eﬂze@ (Z®misl1.4dpmoly wagpaddest angd theflayk Wes 34 (in, 1H),
8.09. (d, Bliréd&)agalz &kyfeﬁe (50 Iok)) wag/adBe, (uﬂi the Qdﬂ)ttonZvaZ feafedl s rcﬁiﬁ)uner 58 (t, 1H),
7.20-7.3 (d, TM 6.50 IH), 6.12 (s,
1H), 5. 25‘“(’@11 fqr hous, qtovhlcmme&{{r;ﬂ agaises leﬂqcatgrgomprﬁezreacpm calcd for
C32H2NA08.xfidne e rerh Ve Bndedvacthm wWith KX AR hiRBdicisrOmethan¥ goh%i) wa@f conmpounds
75-93 Usi ng procedures simlar to that described in anpl'e 74, except

repl atd nifdeh Pnes Meyesidyp rangissobyed seliie(38@) wasadged. edebemishepwisat e substi t ut ed

boroni ¢ agdrsh analfﬂerﬁﬁicé@%Q&asheﬁmﬁidﬁﬁgﬁmlagaagéudwﬁ?otﬂﬁeeﬁ u@l,dwas?’o Conpound 75:
Formula (X) where Rl I is trans-2-phenylvinyl: in/z: %Hgal cd for

C33H31 N3edleciads Bis solpiimivps sqrgentraied to dryness under vacunm, redisso ved in
' (20 mL), and purged 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:

H
O
HO ] N g
N H
0 ]
X
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Compound 76: N

- {2-[4-(3-(3-pyridyl)phenyl)anfinopbenyl]ethyl)-(R)-2-hydeoxmarch 2006

2- (8- hydroxy-2(1H) - qui nol i non-5-yl)ethylarnine (Fornula (X) where R' is

3- pyri dylyouymziep2 March 2006 WO 03/ 042164 PCT/ US02/ 38A8B02/3623VR ( 300MHz,
DVSO-d6) 8 10.38 (br s, 211), 8.84 (s, 211), 8.67 (s, 111), 8.58 (d, 111),

8.25 (s, 1H), Eﬁw%i&@ﬁtmlgﬂﬁﬂwsﬁci@oﬁ oundd §8-69 7. 59 (dd, 111), 7.27 (m 211),
7.05 (m 711). 90_(d, d, 111), 5,28 (d, 111) 3.10 (m 4H),
2.83 (m 211)Us Wﬁl@l%&%d‘ﬂ%‘?ﬂ dBamplefseReens roppeing fignd 493. 5. 5

Conpoundpiégy lb&@ﬁ@hﬂuﬁwftﬁ%e%ﬁ&;ﬁlagsuﬁkuiu&d%h&]yﬁﬂﬁﬁi&%&ﬂ|TFA MR (300MHz,
DVBO- d6) ~ 510 45f§br S 62 (br, s, 211), 8.27 (s,

1H), 8. 05onngunds 9Wﬂ1}°P8@Pa'Fé 211), 7.72 (d 211), 7.27 (m 2H) 7.18 (m
7H, 691 (d,c undﬁss‘Sﬁ {(zsi4 (ﬂﬁi&dorc%hé%l}?l%nyialﬁ I\ﬁ dgtﬂylg 8 3.12 (m

411), 2.81 (m "found 517. 4.
10 Conpohfﬂﬁaﬂg‘(g%‘ﬁfﬁiﬂ %(1{1)@“199%'@?1&5'5@)%1131@1133 G’quiﬁﬁﬁyﬂhe@&aﬁol e-4-yl: rrr/z:

Vi H+ 79 F | '
| \[Nher e] chic{sﬁgrzb%‘?lgﬁ iﬁimﬁgwmﬁu%@%dl@ @151! lﬂﬁ? 853, 111? r m{oa4(7xz s,
(111) 11%33(114%2@9,,8 2] () 1H)S8. g&(d( Hd)746 (i HH), B32@Eh, GH), 712?;') 1H)?70!2$(r(1m 1?%)1) 66057
S, , , , , .
(q. 11‘1).?H)sfi%(‘ﬁmcé‘%i‘iﬁ}‘?’%@:&g@’ %#%zlﬁ%?ﬁ)z.gé?)(‘(‘n‘{]ﬁ’ﬁ%@%@ [MH | cal cd
for m%&m@aa&mzc;.ﬁmmsogmm fpedapzimd 80: Formula (X) where R' is
t hi ophene- 2- ;éJi %(2%{ , %IPNE (B 0.47 % E1?11]l 0.38 (s, 111),
8.62 (br s, f}P"“‘tS‘ ¢ ?%72“‘ ?P%“'BP’ PEi“fgj"‘m‘?"BP nyllethy ﬁk% 7.33 (d,
%%B ;OBﬁrc(xgn - @My drosdy-DBH)- mlnoTlildI)-i—YﬁetE}@arﬁlﬁb (Pzﬁﬂn)::ia cH: r\;j&l@re([:lidl\;l:ls_ll H) , ]gs. éof (d,

Z carc or

Coorb7napemstg! 1S chBle Dsdat A 10us & B dide i bdrr e
3- ni t r ophe B, 91@/@ m? Mﬂﬂ}(h 1@9'7%35(&0{31{)(3%'@8%0555@171@)?611f und 537. 3.

Co d 82 F : | lcd for
o i o e K St Bim ey By bt o ) o3, 0 for

.2 pyrr ol gl h,Neb saz a4;0fc06Lsbe7e simlar to
7 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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t hat described in Exanple 74, except replacing the 3-cyanophenyl boronic
acid with 1- (tert-butoxycarbonyl)pyrrol e-2-boronic aci d22 Mafdeosal t of
conmpound 83 was prepared. Deprotection of the Boc group occurred under
reacti on veAPeIséns. ' H NVR (300MHz, . 30 DVBO d6) 811.PX3/se3623¥1), 10.46 (s,
111), 10. 37 (s, 111) 8. 58 (br s, 2H), 8A8 (s, 111), 8.05 (s, 1H), 7.05 (m

911), 6.cLaudhSar lﬁlu?_,?’ ere LAl e fubd Kas seled Ind fhen plhded 6. 08 (s, 113
22 March 2006 V\OO /042164 P U802/36237 1H), 6.01 (s, 1H, 5.22 (m 1H),

3. 12 (mingepil bagh HGO(Grfor $hyyurs. rﬁhzfsoi‘qum@fth&% Qfoomcompemaiipersl 481, 23; f ound

481. 3. UL P AR %@ﬁ%bﬁ&ﬁﬁl@rﬁana&née&%@m@nrbwﬂz [ M+H+]
calcd for 2H29N305 536. 22; found 536. 5 Conpound 85: Fornula (X) where

R is 4- m@wheswmﬁs}qdmylwmummw P@hﬁ@w capporsB0es. A Beas (s, | M

2 I d1 ’
%07‘;’8 ((j %c&nw% sﬁﬁecflmdelso%e%ﬁ)os%h@w%?hﬁ%%r?-fd}4h§\1r95Attﬁﬂn aH) . 507( 30 g.lD, 2125. 11

d
(s, 1H, w@erzgetqmlem and 309 gl TBA wdde@anﬂihe(smuh@(ﬂﬁs ﬁi@f@é@? EWPVOH) . i z:

[ MrHe 7 Qe BriodkGo 86: For mul
[ 1 ca %@ﬂyftl 1 Wo ARfRddy Qevgl%e pHa QLB S 7 QradtiodkQ ﬁﬂﬂfﬂg ormul a

(X) where yphenyl USI ng a rocedure | ar to that
descri beptodugt Woraequbinedand bm@lp@dﬁoemea@mp@n@ %a@-%%pmﬁoor oni ¢ acid

1H R CUOADNRTRY S RIRT 58 Purpy PP 280, GRS GRS PR
8. 71 ¥por (ds1H2A) (d, BD12.42 (dPHRFR3 (L7LED.Y. 14, 1BD)6.8577.UR(uf, B, 94) (d,6. 75 (d, 2H),

Do b v 8 ' Fa ot Bk 1 380 APyl el 2 50 (M2

- (2-[ 4- ( 3e{;Bxam;00505 19y foplespsld) phenyl ) am nophenyl ] et hyl ) -

(R) - 2- hydr oxy- 2- (8- hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne (Formula (X)

where R 1 is 4-(amnornethyl)phenyl): in/z: [MrH] calcd for C32H32N403
521 26; foungxbmples71- ﬂ!W}ﬁsB&onﬁoﬁﬂﬂsI?&mX) where R i s 4-et hoxyphenyl :

Mi-H+] ] cd fo 3 un rrpound 89:
~ For m.ﬂ[s (X) ’éilgé’rcﬁe‘{“?fes istmifap, Og%ﬁ‘gja‘é"%ﬁ‘? GEX 8 ﬁﬁ?iﬁp a4p f or
C29H2 7 N3838oréfnyiiBsrodi® aoidlwiiDhe pprdpeingp @lﬂjsﬁiuﬁﬂ’ bmﬁﬁlb Arid &'FAX)RSWW ere R is

2-indol y(l:omprgbr{dg,ng%empm%%legd for C33H30N403 531.24; found 531. 3.

Compound 71: Formula (X) where R" is 5-indolyl: 'H NMR (300MHz, DMSO-
dé) 8 11.07 (s, 1H), 1047 (s, 1H), 1040 (s, 1H), 8.60 (br s, 2H), 8.15 (s, 1), 8.11 (d,
20 1H), 7.65 (s, 1H), 7.15-7.40 (m, SH), 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, 2H); m/z: [M+H'] caled for
 Ca3HzN4O3 531.24; found 531.4.
' Compound 72: Formula (X) where R'! is 4-pyridyl: "H NMR (300MHz, DMSO-
~ d6) 51048 (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 CsoHaN4O; 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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'-(4 80 g

25 Compound 91: N-{2-[4-(3-(3-chlorophenyl)phenyl)am nophenyl]ethyi}-(R)-2-
hydr oxy- 2- - (8- hydr oxy- 2(1H) - - qui nol i non- 5-yl ) et hyl am ne p#mareH 2006X) where
R 1is 3-chlorophenyl): '"H NWVR (300MHz, DVSO- d6) 8 10.45 (s, 1H), 10.38
(s, 1H), Wob8oa26br s, 211), 8.20 (s, 1H), 8.06 (d, 1lHcrwgedisfm  1411),
-FMSH%“(d 1H)ic 6.10 (s, IH), 5.23 (d, 1H)), 310(m 4H), 2.80 (m 2H).

c 3np cal RN, und 92: Formul a
(X) V\he?llgﬁ% %%ﬁﬁe%ﬁ%ﬁeny%@%ﬁ Cglf&ct calc fo(rgqgca%gmlNS04 522. 24;
found 52868. 114 22 NMarch 2006 WO 03/ 042164 PCT/ US02/ 36237 Conpound 93:
Formula (X) where R' is 3 fluorophenyl: "H NVR (300MHz, .DVSO-d6) S 10.42
(s, 111), 10.39 (s, 1H), 8.60 (br s, 213) 8.20 (s, 113), 8.15 (d, 1H), 7.2
(m 1413), 6E51m1§ld7418131)h68601ﬂ-{@1ﬁ4-(31@b 23 (d, 1H), 3.10 (m 413), 2.81
(m 2§3). n zyanoﬁmrm}henﬂlmin‘ﬁnilenm?MB&RFm@‘omQ-( ydrogyy 10..3. 5
Synt hesi s of qﬁinnﬁﬁmnrﬁalﬂ)eﬂiﬂmmh (111) - Conpounds 94-101 OHH N, ,Ow

R1 0 10 Exa 1{: dvl) - 4-

met hoxyphenyl glﬁlgg?enyu (%)y eré(\ill?) 2%”@3%@ pyEIS- Kyzjroxy 2( 1H) -

qui nol i non- SOpmpemHW@namele(ﬁézgﬂﬁ@bﬁﬁdmO@QﬂmF@lﬁ rfodyanopbanyl where R ' i s
3-pyri dyboi@%f&mm&%%aéwgfmrﬁd &ﬁgppenet hyl am ne 15 4-1odophenyl acetonitrile

I SSO In tetrahydrofuran (25 nl) under
ni t r dgerbis(dipbngiphosphilderencencidichicaepalideiueir @b.rompler ¥Gh Qlchlﬂfongla'@ mmol ) was

added vi @d@y@p}g}g@q\lﬁ geg)pro%ali m 07 Gt vl ccfr]rﬁvgdeg {@fanl hour, then

cool ed i exces ane was ‘quenc t he addltlon of
‘met hanolprés&ﬂ@hﬂt)ndpﬂ@dwﬁtymiogéﬁ)lmmwhan@(ﬂ Qe&)s%dZQMeeSm vents were

.r emoved , u %g'gte fz‘ﬁgx% %d4 rgmgl? %vlélxre%ddegnﬁe tﬁ]ﬁes\jv'g%galé@é‘ld then placed in an oil

bath at 90°C for 5 hours. The solution was then cooled to room temperature and DCM

15 (10 mL) was added. The solution was dried (Na;SOa) for 30 minutes, then filtered,
concentrated and dried under vacuum. The residue was dissolved in DCM (2mL) and
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, 7H), 6.90 (d, 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 C3HaN4O3 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 boronic 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):

112




20 dissolved in tetrahydrofuran (25 nL) and 4N HO in dioxane (6.0 nL, 24
- mol) was added, followed by ether (75 niL). The hydroch®Mash Zakt of

‘4-i odophenet hyl ami ne was collected on a Buchner funnel, washed with ether
(2x50 nl)webshathisi ed under reduced pressure. To generpeigsildgstree base, the
solid was partitioned between. di chI orornet hane (200 rnL) and I N NaOH (100

The comthABIR Gt SSHsgREE s W dn it s TR GRA T af o to give
03] 0a2n A B A G 11 o A 7 @%'rlgis”'(ﬁ'uzs%’%ﬁ"%’wrghazggf {ron of
i uti
ﬁeﬁrﬁor(@l(lﬁ 284d nﬁ@ b 4@1 282 (m ﬂzféi-ﬁ-ﬁ‘icalidl?, mL) under

4~ odoplpi9dd.n
“'”Ogerfoﬁ’@3§ﬂz@dﬂﬁdf9§m¢9ﬁbi (from Exarml e 61B part f) (7.3 g, 5 15
nol ), sodi um bi car bonat e : 44 and §Odl umiodide (3.3 g, 22

mol )3 The QPI%PWWM@%@QG"I‘&PRl4’®¢‘°¥%°ﬂﬁ“¥51I DMROCPOMESS i hutes. After
cool i ng 151\9 6 dﬂﬁ[ﬁ&@‘lo *EWS@"}@P ”ﬂ}g qu@ﬁ%bﬁﬁdlﬂ)he resul ting
act ed W t

m xture acetate X150 " "The conbi ned extracts
wer e vva%c{dvﬁH)fﬂ?MdHH) 123(5021{1,)7,18(m’ﬁb)r6 5(15(0 Fﬂ);ﬁ 12)(% BOd6-4ddst hi osul fat e

(50 1) 15528 31 3, 39D 28 (0381 ok Wi cal e (50 M) The

purifi ed16.60;1 foond 879, by fl ash chrorrat ography on silica gel (75 g) eluting

with,  0-5% thanol di ne 0.1 £.i et hyl am ne.
- Conpdind N{E: 7@& 'ﬁ%@w r'E"as a @"“F %f—?d/ c. Synthesis of
4am no- Ztmw}wmlf&cﬂgmsmcnsmnmmdﬁnsz brom) 4-nitroanisole (5.0 g, 21.5

b, L t )., d powder ed
Ton’ (4.8 . csbommir Hhi SORHER Pa- M) AR Tl aadsed, PONCEr ot
reflex fgh s4Q. zm(mﬂmoﬂw NpOH.411®, 1m))8.64abr s, BelIR00 ayriDt hes meact i on mi xture

was faltered through a pad of celite while still _hot, and 20 then rinsed

“with et HERb-77Ex1BD frﬂ_‘l)(s, imé%(ﬁa]ﬁﬁm%& THA PSS THNGR @ddDc? pressure  and
the r195'@uﬁ{)6‘3<id %ﬁﬂz\ﬁsm HhC hlneRIret are fr 251001382 2Thenaa gani ¢ extracts

were dried and concentrated. The crude product was purified by
fl ash 4314

Compound 80: Formula (X) where R'! is thiophene-2-yi: "H NMR (300MHz,
DMSO-d6) 810.47 (S, 1H), 10.38 (s, 1H), 8.62 (brs, 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  CizHaoN304 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 DMSO0-d6) §11.13 (s, 1H), 10.46 (s, 1H), 10.37 (s, 1H), 8.58 (br s, 2H), 8.08 (s, 11D,
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,

113




"THE (20 nL) a purg ed

" chr omat ogr aphy on' silica gel (75 g) eluting wth dichl oronethane, to give

4-am no-2- bronpanisole as a light tan solid, 25 116 22 MamakchZ006 WO
03/ 042164 d. Synthesis of conmpound RR OTBS PCT/ US02/ 36237 A fl ask

cont ai ni rvgo eamaaesund QQ (0.966 g, 1.48 mmol), 4-am noeerisRARaNi sole 5
(0 35 g, 1.78 mmol ), tris(di benzyl i di neacet one) di pal | adi um(0) (0.068 g,

g . 074 myjy), 605@'4’1% §]Q 9%21 W|t it @rTIRb Y, AP d "i—Iﬂ%élE qfRutoxide (0.569

, 5.92 muol g ni trogen, and t rous o-xylene (30
m.) was 405I‘1'¥é2'n’1 fwpd 84khs heated at 115C i n an 0|I bath for two

hours. At thi t rature and the
sol vent was r(Zo fslj‘ng(g"fuliJl a(gﬁjgvgédlegfzs's%%%&gﬁh%@l WZMS- ﬁiﬁ%gl $e3| due was

r edi ssol %@3%%025%&%!5%&&3@3 and fil tered through a bed of celite. The
filtrate mas 8. d , dissolved in

rogen |l uoride (1A Nin
THF, 4. 5(3%0DMH4, msmm)smaﬁ(adm;doamd ﬁnm.m(lbm,uam swais,sm,snsd for 18 hours

The' oot ihdRhaot K Fem 27 b 2Tt 2D, A1 G drpeie GHES GOAMIED! ayer nag
washed wefih(ss BEN5.20 @ 19811818, BHY 811 DaRats, 2980dmbriN e, maOiMAt] e¥Qr sodi um

- sulfate d_un reduced pressure. The crude product was
pur|f|ed?%g:ﬁggﬁ%c{ﬁgﬁafo&@‘?a% on silica gel (1-10% MeOH in DCM) to give

conpound RR. @ﬁ]pemd%ﬁﬂFdﬁﬁlale?&h&@KﬁWdﬁﬁRgﬁéﬁﬁ @sﬂgaglfa&%&epulr ?ed test

t ube th a scre was_ pl aced co nd
[lf 1" Wlbl §‘P¥}PfﬁﬂQﬁﬁ%ﬁfﬁfg%ﬁlﬁ’f%w?éﬁr%@@%mﬂeﬂWﬁ aﬁlmha@nlwqayld%

di chl orom%aayﬁwé@mofomd&mawsﬁo@wnh&ﬂmx%' gaea C"H(riﬁkr ng, 0.14

nrnol). Dinethoxyethane (2.5 nL) was added, fol N cesium
car bonat S0P¥HzPM Q-d6), $ 710346 (HHRH020 66 1HACP- @"8180@1611 (brs, ZH) 8 12

(i, 2H), 7.32 (d, 2H), 7.02 (i, 9H), 6.75 (d, 2H), 6.51 (d, 1H), 6.10 (s, 1H), 5.25 (d, 1H),

15 3.10 (m, 4H), 2.80 (n, 2H). m/z: [M+H'] caled for C3HoN304 508.23; found 508.3.

Compound 87: N-{2-[4-(3-(4-aminomethylphenyl)phenyl)aminophenylJethyl } -
(R)-2-hydroxy-2-(8-hydroxy-2( 1H)—quinolindn—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
Cs3HaoN;Os 531.24; found 531.3.

25 Compound 91: N—{2—[4-(3-(3—chlorophcnyl)phenyl)anunophenyl]ethyl} (R)-2-
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, 1H), 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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~gave a hydrochl ori de sal

_solutlon was then coo

PCT/ US02/ 36237 0.40 mol ). The m xture was heated at 90C for 4 hours. The
solution was then cooled to roomtenperature and DCM (282 MejchvEr®sadded.
The solution was dried (Na2SO4) for 30 minutes, then filtered,
concent r av@ob/@mnds dri ed under vacuum The residue was irase¥sd i n DCM (2
m.) and cooled to O C, and then boron trichloride (1.ONin ACM 5 1.0 ni,

1.0 mmol) vva adde ter ched wth
met hanol (10 ﬂ’E?"““‘gR%tge %6?8 ﬁﬂ?lc# uﬁ&efp’o?oggi%l; ﬁéﬁlﬁ@?ﬁ] ®The residue was
purifi edlayo- ds)esqrom (th,qolalﬁ’lescmfmomr@rmcma@ M) g1y epproduct were

conbi ned and i zed give a TFA s
o e DA SR ;Hmmfshaﬂymm%aﬁmwmmm Ry 2.

hydroxy [h&{ K (ﬁﬂjb £0ld.0a%153Yy! ) ethyl amine (94). iH NVR (300MHz,
10 DVMSO-d6 &Ycﬁf&@é'}% ?—i?bgca I'cd for C31H30N404 523. 24; found 523.3. A

sanpl & of the TFA salt (25 ng) was di ssolved in acetonltrlle (0.5 n.) and

vater (0. Sl UK of bl O 1Boflboufls 3016701 ) . The sl ut o vas

| yophylized to
water (0.5 ni). INHC1 was

was redissolved In acetonitrile (0.5 nL) and
thep added (0.10rL, 0. | Omol). Lyophylization

94 Oo\\i'?off white powder.. 111
.49 (by s i') Hgbr s, 1H), 8.97 (d,
. 6

111), 8.78 (d, 1H) s, IH), 820(d, 1H, 8.01
(dd,1H), 6.90-7.15 (m ; 6.47(d, 1H), 539(d 1H), 3.70 (s, 3H), 3.02
(m 4H), 2.82 (m 2H); mz [MHf calcd for C31H30N404 523. 24; found
523. 6. 20 Exanple 95: Synthesis of N {2-[4-(3-(3-cyanophenyl)-4-

met hoxyphenyl ) am nophenyl j et hyl } - (R) - 2- hydr of&B 2- ( 8- hydr oxy2( | H) -

qui nol i non-5-yl)ethyl amine (95) Compound 95: Formula (XI') where R' is

3- cyzﬂgopheny@ﬁI g;g S tfnés%%‘i‘ﬁiﬁ%-‘lﬁ?@ Drily )L_f‘lbe W th a scr ew cap was pl aced
chid .é?

NVR (300M 1z, DIVBOdBJ
7 byl

conpound - -(88vyd
[1,1" -bis(di fé;‘? ocenez)q%' ‘#?%r(opal I adl u 1)

di chl or onet hdane co and 3- cyanophenyl boronic acid (35 ng, 0.20
nmol ). Di met ﬁ'@%y‘é{ﬂﬁgﬁeﬁ(f@“lﬁﬂ M@fegdldé%f?y#‘iﬂl owed by 2.0 N cesium carbonate

(0.30 m, Hn@bisvraliddopldiginflindr € was heated at  90C for 4 hours. The
Iped to roomtenperature and partijtiagned 30 between

et hyl5acet at &-Todoshspyiaesionitiled4.80 &o19i7mmol) wes dipsaivertip &radEobsen> concentr at ed
and dr'lﬁ%dﬁﬂ&%ﬁtr%@rﬂ%&ﬂﬁﬂl&ﬁﬁiéﬁ@tetriﬂ&oﬁ%' (e Ve elingsphwed in DCM (5 nl)

and cool and then boron trichloride (1.0 N.in 2.0, 2-0
nol ) V\@gdWm% Thg reagtion was heated at reflux for 1 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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m nutes the reaction was quenched with nmethanol (20 nL), and concentrated
under 118 22 March 2006 WD 03/042164 PCT/ US02/ 36237 r eduzzKamhezd®are. The
resi due was purified by reverse phase HPLC. Fractions containing pure
product weoemenedbi ned and | yophilized to give a TFA sarus@fssgonpound 95.
"H NW\R (300MHz, DMSO d6) & 10.47 (s, 1H), 10.38 (s, 1H), 8.57 (br s, 2H)

8. 05 1), 7.82 1H), 7.70 oH), 7.53 (t, 2H),
7.07 (d@'l fﬁ%ﬂ“’gz’gé’%}’(’g%d%é(% 4H) gs.mss-g?gz (m é% 2?50 (dd,(111),H)6.09

(d, 111), 5.22 3.65 (s, 3H), 3.10 ( 4H), 2.80 (m 2H); mz:

[ MtH+] cal cd fo 3H311N404 547.24; found 54% Exarrpl es 96-102:

Synt hesi s of np Undyn Usi ng_proce mthat described in
Exanpl e pt Fepl aci e 10 3- Cye nyl boro acid with the

HNT salts of -conpounds 96-102

wer e prepared. JCogpound 96: N-{ 2-[4-(3-(4-ayf nome gyl phenyl ) - 4-
“net hoxypl i dnyl fam nophenyl ] et hyl } - (R) - 2- hydr éxy- 2-{1 - hydr oxy- 2( 1.
H) -qui nol i non-5- yl)ethylam ne (Fornula (XI.) where R' is

4- (am nonet h’ﬂ)l%%ﬂbi!i—mdb%ﬂﬁh@qﬁﬁﬁﬁ%g,iﬁm%@ﬁi@thyl&lﬂi&ldﬁ (s, IH, 10.40
(s IH) 8.58 (br s, 7.40 (dd, 4H), 7.07

HXISELHM¢Wgewaﬁm4§°d®H$euqdrﬁ|})1 (from fixangp 1‘“161“3 tH{{48: 5. 23 (d,1 H),

- 3 98 ﬁmls%%éai),s&a&@bléébo - 85kl an%lébdmzaa&ﬁie((m g2mmd). 75 (M 2H); i z:
[ MrH4] cal cd "for C33H34 51, 27 found 551. Oo ound 97

N (2- [4T@SW%WWWﬂMIMW%ﬁ@hﬂf)%%hW‘P %W}OO{DR) 20 2- hydr oxy
2-- (8- hxgﬁﬁaemz(v&amgo mqwapmeéaaaltﬂ&mm Wift6re (a0 EMbiad Wik ) Wnere R is 4

pyri dyl) MHz, DMVSO- db) &104 . 114 0.42 8. 65
(d, 2H) emysaos@te((@ﬁrﬁ%mmm)e cogbiped véractszwre (hediW{ﬂbiﬂ@Cl mga 73 (d 2H)

6 95 7. £ s ushBloarben )l 3. 69
’ legatf%rﬁo [Z]{Z%lﬂ%esoggm(t%gsulfat%kgom éa%: e(t&r odi %a;dlcdb'éf %f(sgs%llmgbmm 523( 24

f ounél0 5284 BrineX50 @hhpkhg sefudem: was gried (Ngz @dwmwd e arudeor ny| phenyl : ' H
NVR 30(22:%—& ag%@%} sfiiSa Q5w 1 8. 57
(br g ct W Jﬂ@ tofs 109 bgﬁasﬁ%hm{n%gr;%)y%g fis Sgel-{b%)g%el = gli ( dH) 2H)
6 95 7. 185% methmlncﬁc@rgmp@manezﬁ)tameg @-é%(t@mhﬂ%l)me XQ1H), 5.22 (d,

3. 8815 wasihatechs QA Pendtidin. 2. 75 (m 2H) m z: [MFH+] cal cd

'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
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for C33H31N305 550.24; found 550.6. 30 Conmpound 99: Formula (XI) where R
is 4-nethylsulfonyl: "Hlei (300MHz, DNSO d6) & 10.46 (32 Makh,2008.38 (s,
1H), 8.55 (br s, 2H), 8.05 (d, 1H), 7.91 (s, 1H), 7.86 (d, 2H), 6.74 (d,
2H) , - 6. 93wdrosk@2164 n, 611), 6.85-6.92 (m 3H), 6.51 (ddcrushy3e6709 (d, 11-1),
119 22 March 2006 WO 03/042164 PCT/ US02/ 36237 5.22 (d, 111), 3.65 (s, 3H),

3.17 ( , 2.75 (m 2H); mz: [MH+H calcd for
cssmmé’o%@‘%‘ﬁﬁ g&"ﬂg‘)@du 600. 5. Conpound 100:

N-{2-[4-(3-(4-hydroxyphenyl)-4- nethoxyphenyl)am nophenyl]ethyl}-(R)
- 2-hydroxy-2-(8-gydroxy-2(1H) -quinolinon 5 5 yi)ethylam ne (Formula (XI)
where R' is 4-h¥drbxyphenyl): Using a prioclidure simlar 4o that described
i n Exanpl e except bl aci ng the yahop e c acid with 4-
benzyl ox or oni ¢ “&cid—a—hFAwo § O'snwas prepared. 1H
NVR  (300MHz™ O-d6) S 10.46 (s, 1 10. 38 (s, lH) 9.34 (s, 1M 8.57
~(br s, 2H), 8.06 g, 1H), 7.80 (s, , 7.18 (dr 2H), 7.07 (d, 1H), 6.97
(d, 2H), 6.80-6.90 (m 6H), 6.69 (d, 10 2H), 6.51(dd,1H), 6.09 (s, 1M 5.23

(d, 1 3.60 (s, 3 3.05 cal cd for
| EZ32H3T)N305 58 aE‘&COﬂFDB’mW’B‘B%“(@ Q%@'ﬁ&éﬁnh?ﬁéﬁmnﬁg@?ﬂ%{%ﬂﬁ‘m%phen 3-yl)-4-
m(e}:2 ;1 ogy ﬁb gﬂg | ﬂ’;%ﬁﬁkﬁél( 8p hh@gmi)dn lfziﬂ%ﬂeat}atone)dlpal}admm@) (0.068 g, (:074 mmol), (F |
rox (0.4 ul _nol | e ar ni ne or mul a
(XI) whANAR 39%2&911 WE’HDéaI\ﬂS?mmq ‘Qé@ﬁﬁ??zg %13};@@1 B5¥46) 810.47 (s,
i::')') %04%1@116813&01&%@%618 a&lﬂh&xbe[nh?drom%ld)x lee @Gnﬁq,waikbded TrhSBm(tﬁre le) . 307471 (() gd,

(m 7H) heate@f(la%@mmﬂbaél@it“(@f’mfmﬁt“@“ff? %’afea‘iwwaéc d% 311), 3.07 (m
411), rzgm (e'fﬂpm%iﬂ}e anfl deZolvEdvRig lemobéd &derfrﬁuce@%ﬂddaﬁm$r&%&h 20; found

528. 3 ou 102: N-{2-[4-(3-(3-chlorophenyl)-4

met h dQ y p-hgg:y W&W%Wé HWl]:lg?rﬁleﬂxFe and filtered through d bed of cehte The _

- (R) - 2- hyigko%yd coﬁéénw&mm&(slihﬂa%h&e feBQR:; @steﬁﬁiTﬂF@%ﬂ!ﬁ (Formula (XI)
where R 1s 3-chlorop H NVR (300MHz 10 46(s 1H),

)

10. 38 (sand mrge_e Wﬂfemr*@e(lb etgablitxlmﬂﬂomsme’wcflﬁ(f‘QN’fﬁ)ﬁF gs 7.88 (br
151 111)mym }%@s&ld&ﬁauﬁ@esél%ﬂi&nw@sﬁﬁed?for houiat dodhkém e@attﬁ@ 'ﬁﬁ 111) 6.09 (br
110, 5.2 3.65 (s, 311), 3.10 (m 411 80 (m 211); mz:

[I\/I+1T] cwlvedt “faéFeﬁ@S TR ]gssgurg,@nd the residue partitione ‘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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25 found 556.2. Exanple 103: Synthesis of N-{2-[4-(3-(3-cyanophenyl)-4-

met hoxyphenyl ) am nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 8- hydr 2 Wahligos

gui nol i non-5-yl)ethyl ane (95) Using procedures simlar to those described

I n Exanphpo &k4z1énd the de-protection 30 step of Examgres@bB37except

repl aci ng the 4-nethoxy 3-phenyl aniline hydrochloride with

3-(3-cyanophenyl) - 4~ I af \ GEPTR BikGon Ry thendoolednpound 95 was
pr epar e@ﬁ@ﬂ’fgﬂ‘l @%Wﬁ%g@éy%%hnﬁio%%?(ﬁg- cyanophe%{g&-* [nef hoxyani line was
pr epar egh racn tefnpbimmvsind DEDA (29 nhil vahaddiod ThasPlgtorowssgiad Py Qesls 136237 a.

Synt hesjs of 2-(3- h i | :
1B oG e %ﬁ%@%‘%ﬁ%%‘:ﬁﬂﬁ?@gﬁﬁ g‘ﬁg ol ex wi th
di chl or gl RERCM L} ) adtiZogld Wel nperog eHf- f

3: cygnopheny mﬁgﬂ b 2800 A0 ik Pl b SR BRI 4- 01 Lo S0l e
(14. 35 8-0 Ly Vi By D

, cesium carbonate (92.7 nL, 185:4 mmol) and
et hyl engegaiet 00 nill)nmidiyhoestiaad vhd® Gedntell prefyves. fThg steidng ¥2RIFEEPXni t h ni t rogen
and heated at 9 il bath) for. LKkl Sd\WRehitiaddl owed to cool
to roonfevERpRP 'O\féﬁpﬁ?ﬁﬁ??t%a‘ﬁlépﬁgBl\rﬁﬁ?céﬁja{t%ic%qnhe \rl\%guct preci pit at ed
1 om S OkgIgiiOITEA B o8 - f2c[4B3-myoidy ¢ tnethopyphenyBamineshenslisibt O$ashed wi t h

wat er and_dried under uced: pres Ly et '

2- ( 3- cy SHEPHENGT Hri’z‘ﬁ'?{l AHTE orel'%(yi)gt.li] gmé})ﬁe @148 b Ngyn(t?’?ioehgﬂzié of
'_3'(31(?Y'Wm@5}ys)(]g.,“mﬁiﬁthhﬁx‘yad]édfof&;ﬁjomf)ﬁasm;(?ﬁmﬂﬂg,&31 Oomol ) was added
In portions over five mnutes to a solution of. .

2- (3- eyanophangmple af the TFAygaki G me) yassisyolyed iy aeeniitily QP F-LII TS m £ or mat e
(19. flS go_ﬁ,ﬂ £ bl PN?@@W(W) f?mommﬂ.xamﬂxpmmwﬁ?o m) . tThe
reactio -"was conplete after stirrin r one ho Q enper at ure.
The r espowiergvhidhytag redisoed it pqetopiirdgy (OaserE)( aI‘i‘a wagef &'“ﬂ'ﬂiﬁ &H(élovg%e ntrated under

" educed f SBUIE 1010 fORBIGHE IASIzai dold ERlakRlbgAd dshsfosipouniat oghr aphy on
e wth 5% meg

il i) t ) hanol di chl th i
3 ( 398y drop sty SHIRAR CORVEEIMSO 422 gh ore 5 S8 Bety 20 Exarpl e
104: - SynflesdsqOfimM.74 & b, 6 (.28 RUTRAO VB0, heng 8.01 (ad, 18D,

© 6.90-7.15 (m, 8H), 6.47 (d, 110),5.39 (d, 1), 3.70 (s, 3H), 3.02 (m, 4H), 2.82 (m, 2H);
mfz: [M+H*] caled for CsyH3oNsO4 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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met hoxyphenyl ) am i nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( S- hydr oxy- 2( 1H) -

qui nol i non-5-yl) et hyl am ne (96) Using procedures siml ar22Mar¢to2®6descri bed
in Exanpl e 61C and the deprotection step of Exanple 61B, except replacing
t he 4- metwWoxge@i@henyl aniline hydrochloride with 25 permgsersesy

3- (4- am nonet hyl phenyl ) - 4- net hoxyani i ne I n Exanpl e 61C, part d, conpound

96 was RAE&GRE ﬂg ak& '
3- (4- am nonet RI%% ﬁeny?teag oxyanl I | ne plr'CepaI?r%C °%s fol l ows: a.
Synt hesi @n@inllwﬂummmuqb\mge hyh'pﬂmlmydl Jyophilived tC(B‘WI s 2esa8Gf donsponddur e of

(2;121( g(r)mrr;et ;/]‘%I %E@Woﬁ@cggc g lﬁ@&?om g%?%gd](}é §%7 6’,‘ 528 803y ) was

sl urri ed(d HE)]L7.89 (un,ABBT082 (G5 QHYIT)70 G, m:t(lt,tzw,moﬁaim)mmsr)hi ne (315

7ol 1 oedhyry s Ronh 530 Bt ol 686 G865 ol s B2 iske albrpubon soza7

- car abonaog GBRIELI0 (BETHD ) [MHE') Ghixd foF €, WRN,Oest7ed; alun®54F 5 0i | bat h) under

nitrogen for 3 hours, at which time the reaction was judged to be conplete
by TLC. Water (25 rrL) was added and the m xture was stirred open to air
for 2 hours @#xamPREDE-2OMESyRLHLES of CAhifouiixdgi 2 Was extracted with ethyl
acetate (1006gt_ 2x5‘g§errLﬁ{ nd the conmbined 5 extracts were washed with

sodi um bi car BOPEPECE W%ﬁ@%ﬂ%ﬁ@ﬁéﬁwe%h@%mﬂ@%mms dried with

sodi um Ssl-b}faﬁb[ﬂlcny&%d)m“dlﬁfd&ﬂtlftﬁé rdpflatd SubtithtcdPheaTb¥yBSic B4, TFAGH LY flash
chromato% lgé]on sjlica gel (100 g) eluting w th 0-4% et hanol / 0, S%
tri et hyl ePpends 36145 r"f?ﬁ%ﬁrFEi‘FFé Pure fractions were comnbi ned and

~concentrated doﬁlgg;n\ggﬁzw {Qﬁ_@ﬁ@;m ﬂ,ﬂ I4)_ 4-nitroanisole (4.6 g) as a

yel l ow solid nthesis of 3-(4-am norret hyl phenyl) - 4- met hoxyani | | ne A

sol uti onm‘EﬁFo’QP](eRY%‘FFFQPBWHP@ﬁMﬁ@r%rh))drﬁyﬁr@-ﬁ%@m%ll@ qinoBee)5-i n et hanol
T Xt U 6 R o e Ty e The
r eactlPonDMBRAN & 047 (A HY 1840 fShl@a@ﬁg(Deb, 2B, 8.Wr(th, #Hi)eﬂBV (st 8, cake was washed
W th metnanal 4520 T) 16845 bb 1,365, ¢@%aa, 18, 6.11 4, 18D, 5.23 (d, 11D,
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 Cs3HauN,0, 551.27; found 551.5.
Compound 97 N-{2-[4-(3-(4-pyridyl)-4-methoxyphenylyaminophenyljethyl }-(R)-
20  2-hydroxy-2-(8-hydroxy-2(1H)-quinotinon-5-ylethylamine (Formula (XI) where R! is 4-
pyridyl): "HNMR (300MHz, DMSO-d6) & 10.46 (s, 1H), 10.42 (s, 1H), 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 CyHyoN4O4 523.24; found 523.6.
25 Compound 98: Formula (XI) where R'! is 4-formylphenyl: 'H NMR (300MHz,
DMS0-d6) 8 10.46 (s, 1H), 10.39 (s, 1H), 9.95 (s, 1H), 8.57 (br s, 2H), 8.05 (d, 1H), 7.91
(brs, 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 C33H3N;05 550.24; found 550.6.
30 Compound 99: Formula (XT) where R*! is 4-methylsulfonyl: 'H NMR (300MHz,
DMSO0-d6) & 10.46 (s, 1H), 10.38 (s, 1H), 8.55 (br s, 2H), 8.05 (d, 1H), 7.91 (s, 1H), 7.86
(d, 2ZH), 6.74 (d, ZH), 6.93-7.10 (m, 6H), 6.85-6.92 (m, 3H), 6.51 (dd, 1H), 6.09 (d, 11),
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concentrated to dryness and the residue was purified by flash
chromat ography on silica gel (80 g) eluting wth 0-6% n&l Karchl20065%
triethyl am ne/di chl oromet hane. Pure fractions were conbined and

~concent r ay@ebilarei ve 3- (4-am nonmet hyl phenyl) - 4- met hoxp¢grishdddsrsas - an of f
white powder. 20 Exanple 105: Synthesis of N-{2-[4-(3-(3-chlorophenyl)-4-

o ol | R AR BB b B s B Y B AE L I R ch
descri bask TP bE.B] Comddobbe deprotection 25 step of Exanple 61B,

.except replacing the 4-nethoxy-3 phenyl aniline hydrochloride with
3- ( 3- chl or opheER9uRd K00 N {2t -hydsexop “@(‘%ﬁpl e 61C, part d, conpound 102

was prepadeat heﬂ_ﬂ)@mi'nﬂ lﬂlﬂ% @)Q@?&@kbﬂﬂ(&hydmxy&(IH)-quinolinon-S-
3-(3-chlor opﬁpenyl -4-ir)ret ox%iul ine was prepared as fol Igl\éi%:ﬁ? 30 a

Synt hesiydeylaning Foppvla 0 whers B) -1 Haydronyahendy| Using 3 Procpquie i ai ni hg a

bi - phasiigat BB &{m%lems%meﬁre%i&ﬁge@ismpﬁeﬁ bétogic aci &ith 4nmol ) and
3-chl or ophenyl boronic_acid (12. , (7.6 nenol) in ethyl ene glycol

- di met hy [beagsirayphenydbpronicycid, a RHA zalpofqompeyed 400 v drepatetda e (97 nL) was
added 1- r\fa%% Vi) C04408 Y094 3G NP2 , 8.06

bi s(di ph%?\oy p'gggshi no)gf%rroc’elﬁlg)%iyggfgggégaﬁraﬁﬁum [ I.):?H)corrpl ex wth

di cl i | or(@ig)iasoe(s, 1, 7198 (0.2, H§7 (dTHS. a9k, (Bs6.A0 fn.cd)4.6%@f | ux for 4

hour : it T ale ' ]

part 101 kD8O R8P, G B0 k. s ST G, s By Y P 208 ¢ e
filteredntMetibalal BUCHHaN:0s6388H4;. fobad/3RS. wer e separated and the organic 5
| ayer vvasf}/viat g?elgoYﬁﬁ%@é%gﬁé&é}?@g@%@[jﬂe organi ¢ phase was dried over

Na2Sd4, ntr a a dark oil. The crude residue was
puri f i edndioxiplasi)aminoplempiiatign ht)2-hytrosy-2{(&bydgely-2(8)Ryindligdub-Hr onet hane as

(15,5 abad i R oGl RGN f ARRTIAME KR Yel o 2ol
- To a 1B xdayréa 0@l (L16310.88 Gr IIph&ay (b s, 4H)iS06GaNIHS,AL8 (6,41, 6474 (44,9 mmol )i n
1H), 7.48 (dd, 1H), 7.31 (dd, 1H), 7.13 (s, 1H), 7.06 (d, 1H), 6.80-7.00 (m, 7H), 6.51 (dd,
1H), 6.01 (s, 1H), 5.23 (d, 1H), 3.70 (s, 3H), 3.07 (m, 4H), 2.77 (m, 2H); m/z: [M+H']
calcd for CsoHaoN3048 528.20; found 528.3. '
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)y & 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 (mn, 2H); m/z: [M+H"] caled for Ca;HoCIN3Oy 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:
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| tet rahyd'rofufan (5 m_) and net hanol (5m_) \)\)as added pI at‘i.num (1v) 'dxi de_' (1
mg). The reaction was stirred at room tenperature under2diearcatamospher e of
hydrogen for 4.5 hours. The slurry was filtered through Celite and
concent r ast@aboynieler reduced pressure to afford 15 PCT/US02/36237

3-(3.-chl orophenyl) - 4- et hoxyani line as a light yellowoil (405 ng, 1.7
nol ) . s been described with reference to the
speci fiC myntﬁ Esgﬁ%ﬁ] t hgllrleo I't s%oul d be understoodm&; those skilled in
the art that{l\ltBIS(Msnylﬁmg@fcmb@de@ePaHh@“@@d opaiplendthmy be substituted
W t hout arth r 1208t RERRS TG nvention. In
addi ti oﬁdﬁg han%&l ):{ggﬁ[. g’rﬁissa&ntgef} %ﬁﬁljﬁ&gﬁﬁ 0 a a9§té % yart I cul ar situation,
mat er i ahgid domoéll 8§ mool)afid th@rél;-mpomselsél‘? ﬁr%é%@@oé)tlegoﬂlce%ps to the

obj e ive weh
nodi i cﬁ*ﬂ’ 6‘?1'% (gaire |’%g%é‘%gﬁ ) glgﬁn%]icﬁﬁwnﬁ%ﬂg@%% of flr?gegl ai s appended
her et o. wAdphrgadmﬁﬂalnitgogcxaMd hpajd:ﬂ 4t 8l (oihisath) ferafthomess Thamiktpawent docunent s

" cited here bov are jncorpor in 25 . full, as.

t hough plloyiedopa fPyeg “P"‘ 30%%*%%%}%#33"21%@@%{‘%? gdé‘@tlvar ch 2006 WO

03/ 042 1§14301Wﬂéﬁ ﬂ'o‘ﬁl ﬁmmowEma sshd Has o@umdpoammr fuoneiasheWith H12 (1)

PCT/ U802/36 erein; .each 5 | ected fromthe
group c&AYT %V‘V{&e‘hfe g prgssure %V 2"8 ﬁr'%ﬁh%agﬁ IEyn%Jﬂggr%?Ig? het eroaryl ,
~cycl gl kyl het er ocycIyI and Ra or R' and R2, R2 and R3, Rs and R4, or R4

d R5 t f I ted f th

onsi ot Prgmipss g%e%w}ﬂ RS R W CRdRd- (O AR

-NI eg( OIO) X Rﬁheﬁgdgaﬁg,smlp@m iR oyer fivhRIGEGEHO) S-, - SC(=0) NRd- ,
CRdR R -, - Rd S(.CRd 1 S-, d

- (NHC( Rj ;381 %P?&“%Qﬁ@“%’émw 388??‘5) %I%ks {8 é Fi%dy%m | sﬂ%%l; ogenagr

al kyl ; 1 .43%, 380 dinel) Boeahabl @bkl and ltetrﬁﬂ,'dbfngmt(mm fThe Rectios - CH2 or

- CH2CH2-; . ' ; i
15" was complete after stirring for one hour at room temperature. The resulting mixfure was

filtered and the filtrate was concentrated under reduced pressure. The residue was
. 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 mumol) was slurried in I-
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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RO is independently selected fromthe group consisting of alkyl, alkenyl,
al kynyl , faryl , hgteroaryl , cycloal kyl, heterocyclyl, angk Harch@0o&9
together with R8 is -CH2- or -CH2CH2-; R Qis hydrogen or alkyl; 20 each
R', R12, varddoldkes i s i ndependently selected fromthe @¢9nperzensi sting of
hydr ogen, al kyl, cycl oal kyl, al kenyl, aIkynyI aryl, heteroaryl,

heterocyclyl . -z ! n Rd, -CN,
(=0 Nﬁ"kg “’(ﬁ%ﬁ 5%\139 Th“@ ‘Wﬁ%’ B B ﬁ%%- Rine( ch))RdR >
-'S(O)rrﬂdrShd\W MMﬁ‘c(hﬂm)dAperemonMadedto oRRERDY R a‘ﬂ%fer—%%O)ZNRdR 25 or
R' and 2 A QAGNS Wml,th;&%smq% o Fﬁqahm@xtreaﬁtﬁpaw@d forma fused

benzo r CR™ enzo ring can tlona be substituted with 1, 2, 3, or
4 R; orhcﬁmammeﬂxa:cmgaumemymmmmm @n@m@ apfh thereombigsd ar e att ached form

a heteroc cI Le r| n%m Pumbyﬁg&{;ﬁ;?p&w %f"pé"gﬁé} e dokdgb®/ 36237 wher ei n

for - al kynyl is optionally
substit uas&dmwth sddivip subfateydnillvoricentPated3o arpgil whlsmﬁ@murlﬁ@irhyélaﬁm dependent |y

sel ecte romR Laryl and heteroaryl i
| opt|ona&%@%@#’y?ﬁ?’g@%&ﬁoi)w%ng%%h&lﬁgmmbstfjttyuents i ndependent I>/y >
| f}elt ect e&heﬂlymﬂﬁrﬁidmhmﬂne&me Rburmacum weagebnfRineRag] cea@ntrgecbty@iveaf kyl and
het er oc S tute or 4 substituent
_ mdepenééﬂ'%l"gf“%?@ yg)df Eaﬁi‘ué gas ygieflé:“?lpﬁ%l S |ndependently -OR . SNOZ
_haI 0,0 -S(O nW S(O)ZSd?g -S(O)M\I;?%R‘ -NR"R‘C,( - CR RMANRIW - C( O)W
- = ', - Ch -C(=ONR'R', -NRAC(=O R,
- 0Q(= O)Nﬁweﬂ%\i%&é%m &YIP%&%%&%&H%‘ %1 0 -CRZ:I(:N- R), cg( 03 - OCF3;
S?Ehl roi Iskl n@lgmﬁl foe @44 afRnomekdiphenyl)-4hitORiisole@d SR medanoh (M@Bendent |y R,
ook ot et ubal b S A i B el e
sel ect eghrdifu@dir B@a atraéspﬁaebnadmgmo& 5 heurs. ITle penttentidprefigredgen, al kyl ,

alken |, allc het er o
Sy through d;hte and the ﬁlter cake was \garsl‘\nled with methanol (3x25mL). The filtrate was

concentrated to dryncss 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)am:nophenyl}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-chlorophenyl)-4-methoxyaniline 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
dimethyl ether (187.5 mL) and 2.0 N aqueous cesium carbonate (97 ml.) was added 1-1’-
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cycl oal kyl, or heterocyclyl; wherein each al kyl, al kenyl, alkynyl, aryl,
heteroaryl, cycloal kyl and heterocyclyl is optionally s2®blarchid098 with 1,
2, 3, or 4 substituents independently selected fromR'; or R and R

t oget her wpbdwdtilse atons to which they are attached fermusedeizer ocyclic
ring having from5 to 7 ring atons, wherein the heterocyclic 20 ring,

opti ona - [afs el HiufAQITE Shith AdQeend@el v sel ected
from o%s/ %%%?%%F&)ggoﬁﬁe?%é}éﬁ?gggcﬁ &gﬁg&%& isl i ndependent |y hydrogen,

al kyl , 6¢DIQ.S a)eﬂawéxtwe,waey@thr@ﬁwfO@fihO%WwaHPwﬁg%m@m n each al kyl,
aryl, h (VA Liad: laydiatd &5 b Hnk Yos6ubst i t ut ed
wth 1,%‘?&%,E%Jrcu%qé%bstl%@ﬁt?gg?%&g%ﬁgtgﬁﬁ;a sgl ggtﬁ{)ad frcljlmpRG; or R 25
and Rt mbyendthen filferetl thrpugh@diusbrer finaeh Leyemsieedseparlsd anddbearganicthed form a ring
havi o | hi Ld PPN, Y contains 1 or 2
het e%aﬁag%?ﬁsng%g%%%ht yég(glg%c%?@g%%g‘;gen; gg%rfu?ﬁ%r ni trogen; each
R " is iilicredentieentchirattdiod dak @b Ths/¢rudeaesidug wrppypified By flashg| ky| | aryl ,

1) - " . 1)-Ct4al kyl, 30
(et o oSty o Bl ol frind Bl henulf e hE Bl q oG IRV |- O U8 1Y

- OC( =0) GiloBpheayl)-4-nitrod@fisaly 6, a WHPk yolid (11} &:Pdomm@l| kyl , - NHC( O C, , al kyl ,
-C(=0O NHC, , al kyl, carboxy, nitro, -CN, or --CF,; 125 22 March 2006 WD

03/ 042164 PCT/ US02/ 36237 Ri,and R together with the carbon atons to which
t heyl@ar & $yntheshefd-(B chloraphenyBriyinethedymjlitehat i s optional |y substituted with

1, 2, 3, or Re. .each, R .S | : I .oaryl, cycl oal kyl or
~heterocycl yIF?10 %Fug? ﬁp%a?’c'ﬁﬂi&gpy&ﬂﬁgg—%ﬁ%t%éér%ea y5|3’é ?'sgqxg%ﬂngnal |y substituted
wWith 1, téahgirofonn & relybsd imethendl €5 mb) wastaddbdiptatinwm (&) ogidgfiong). dbmsi sting of

R, d_wh ' h l,oal kvl t ' | bstituted
i 01, RS by e B0 BRARPIE, ol Bl 4 SR 1

2, 3, 4Thbshuby wak, filSred Srowgh Celite anconciraidd wrdebreduo@d grefsyre2o affordor 4; r is 1,
2 OES 3 ;3—(g-r{]:g.iorophenyl)-él-methoxyaniline as a light yellow oil (405 mg, 1.7 mmol).

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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wi sO, 1,2,3,0r4; or a pharnmaceutically-acceptable salt or solvate or
" stereoi soner thereof. 2. The conpound of claiml wherei n2ZRMaich 2006r ogen; R2
'is hydrogen; R3 is hydroxy; and R4 and Rs together are -NHC(O CH=CH. 22
Mar ch 2080 08fosfde 042164 PCT/ US02/ 36237 11 3, The conpeyhde@ke!l ai m | :
wherein each of R-R5 is independently selected fromthe group consisting
of hydrogenal 2. Wherein each R is independently -OR, halo,
-NR. dR’, -Nmié#ﬁLgﬁgFBﬁéﬁ-O)Nl eW or R and R2, or Rd and R5, are

j oi ned t-ogether to forma group selected fromthe group consisting of

- C( Rd) =C( Rd) C(}.- &)chiRpound of ERaMa{lCRaRd- C( =O) NR4-, - NRAC(=-0) C(Rd)= C(Rd)-,
-NRJC(=0) CRdRd- CRaRd , -NRdC(= O S-, qﬁﬂ»é-SC(:O) NRd-; RR, Rs, and R10 are
each hydrogen; each of ®R' @hd R12 is i pendermifl y sel ected fromthe group
consi sting of hydrggenl, a N.C ke%il, al kynyl , aryl,

het eroaryl, heterocyc , -OC(=O Rd, -CN,
-C(-ONR'R, . - NRC( 38R R d,ds0 - NR- C( O) Rd, NRd- N=CRdRa,
N(NRJRI R : and -S(O 2NRHR : wherein for R R5R®R', and RL2 each alkyl is
optionally substituted with R, or wth 1, 2, 3, or 4 substituents

i ndependently selected fromRb; for R' and R12, each aryl and heteroaryl
is optionally substituted with 1, 2, 3, or 4psubstituents independently -
- selected fromR,, and for R' and R12, each cycl oal kyl and heterocyclyl is
optiohal |y WheEd®ituted with 1, 2, 3, or 4 substituents independently

sel ected fr ouuRG ¢ RndegidtnilFseltyied REA fic drdi cOishuiRg 61O Ng -NRL is neta
or pars to the group conmprising R7; and wis 0’4—,&" or 2. 4. The conpound
of any @Ikél:@kené"aﬁWLMW%%»HYCI"WL?‘%““HWN)@B “ieach of R" and R2 is
i ndependent | 4 el £Rt &4 afd RTR? AR RYr @ 1P a0t Soinb@opéther by@rRgen, G . sal kyl

cycl ohexyl, phenyl, pyrazolinyl, - -S( Q). and -S(O NRdJR wis 0; and
Rd and Rrouppaiecied @éﬁ%??%‘é‘!"é@f%%?@‘r(ﬁ iq%%%np consi sting of hydrogen,

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-;

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(=ONR'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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~ C1. 6al kyl, phenyl, -CF3, and Cl.3alkyl, pyridyl, thiazolyl, pyrimdinyl,
~and pyrazolinyl, wherein each phenyl is optionally subsg2Matahd2006th 1 or 2
substitutents independently selected fromhalo, -CF3, and Cl3al kyl, each-
pyri m di nyboirg2eptional ly substituted with | or 2 substidopsest s
I ndependent|ly sel ected from Cl3al kyl and OCl. 3al kyl, and each pyrazolinyl

is optionall o] e 1 t tl | ect ed
3 0P onal | MR R R A R O R B ShEHLGARypRGpRAAT ¥ ool ect o

t 0 whi chsubtibyedawith BY, bawiled, hB,eartlmhspIhcﬂts mdepgmdepﬂpwiac@d fron RXZ 22 March 2006
10 5.1 TR PRI 80 ANtk R g S B A 3 oy o0en oL
conpoundswéutdeotsmndepsnﬁéﬂﬂy seledftdﬁﬁinkf G ifpr IRELXQ’ R, Iandméfi?ésieacl} R4 is - CH20H or
VG, Bt P OREDl ol PR R Bl O SO
substi tumé@cnﬂehtkyébleonedframﬁﬁlasdk‘t uents sel ected from hal o, -ORd, -CN, -NO2,

- S2Rd, - R 13 dy L k I [

optional I'y sﬁ%‘?ﬂ? t‘sdflc(ie e%d\lfﬁg?' PRUrﬁ &%%s:?{ é{eht i@)s%?éc%{g r’o% c:';boxy,

hydr oxy, -NRigf, ACRRY) NIR&*, 0aE0) RI-CDRY, R0, {CR R CODRRI@AFOIRY,eCN¥gen or

Cl- 3al kyl tituted with 1 or
2 - aa 1O RIPH R LAERRR A Bl R OMER Gl i or

. phar niic etR'EeNLOK),aCE ot -OlaiFe salt or solvate or stereoisoner thereof. 7. The
.corrpound of clac%ﬂnlsmmgﬁd%ngyﬁ oo’ orpt&{a_gﬁl optionally subgt i tuted

each R” is independently R", alkyl, alkenyl, or alkynyl; wherein each alky}, alkenyl
and alkynyl is optionally substituted with 1, 2, 3, or 4 substituents independently selected

from R”;

15 each R” and R® is 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 (heteroatjzl)-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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30 with 1 substituent selected fromhalo, -ORd, -CN, -NX®2, -SO2R',

-C(=O Rd, .and Cl-3alkyl, wherein O _3alkyl is optionall g2 mMabsi2dgoated with
1 or 2 substituents selected from carboxy, hydroxy, and am no, and Rd is
hydr ogen &0 @D8abky|. 128 22 March 2006 8. The compouf&TEFY%FE m 6 wher ein
Rif is phenyl, pyridyl, or thiophenyl, wherein each phenyl is optionally
subst it ut ed” vrifahd R* RgaBdriviticirtcadben someth Wiidhthexrse forp 2. st i ng of

chloro, ~-OCH3, -CN, .and, -.CH2NH?] e.i S hydrogen, -OCH3, or -0OC2Hs. 9.
The corrpé'ﬂ&@afo‘FOR‘}"&Flﬁﬁ%b e"i’lﬁ1 ]R%'r%ﬂ%%S t aken together are
- NHC( =O) CH=Chzich R" is Indefenibraiy iyl deteyoguyl, dycloaliphex hetepocyelln v eln 30
optionally 15 substituted . with.1 i4ye ; f-Q Mol iBe gr oup
consi sti ﬁg’lﬁﬁhef?ma@flbi@p%pﬁé,sutb?@@%gﬁg‘%’éﬁtﬁlﬁg&g%%?%i% is -OCH3. 10. The
conpousd gafup BENLisHRECKIE, bl ahersinGach cytentiil and hetereyplbisARtiondlya i xture of
stereosi oners wherein the4a 1) .tso‘j’lec\%%q:r%ﬁteoi sonmer having the (R) 20
ori ent at isehstigedtl 1o ¥ 3 914 PEHPEPSPS°MICh t Re hydroxy group is attached is
greater than jhieo, 1aemynt of the stereoisomer having the (8) orientation at
the chiral center to i_ch_t droxy group is attached. 11. The conpound
of any one ofnbgloail’r?s3g’]§'€ﬂe$gi?{q¥he conpound is the 25 stereoi soner having
the (R ori enf,gastg',@,rbrgg the chiral center to which the hydroxy group is
~attached. 12." The_conpound of claim6 wherein the conmpound is selected from
the dPoup co¥i%BiNG of .. 30 N-{2-[4(3
phenyl - 4- met hpxyphepayiaham nophenyl ] et hyl) - (R) - 2- hydr oxy- 2- ( 3-
hydr oxynet hyl - 4h dr ox phenyl ) et hyl am ne;
N-{2-[4-(4-et Wd&ép‘h Py41ni nophenyl Jethyl )-(R) -2
hydr oxy- 2- ( 3- HRX AR RNy acbephy R sl bl AN lo) @¢rboiscaner Hheteofl 29 22 Mar ch 2006
WO 03/ 042164 PCT/USO02/ 362{7 N-{2-[ 4- ( 3- phenyl phenyl ) am _
i nophenyl ] et hyl }-(R)-2-hydroxy- 2-(3-hydroxynet hyl - 4-
hydr oxyphenyl ) et hyl am ne;

' 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-.

-

W=
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N-{2-[ 4(3phenyl - 4- met 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 22 March 2006

N{2-[4-(4 R enyl ) am nophenyl J et hyl }- (R -1 hydrox
hydr oxyrrepﬁ’g/)lra %}%dr oxyphenyl)ethylam ne; N { 2-[4-( 3)i’C"r"Ugw‘f““sz37
phenyl - 4- et hoxyphenyl ) am nophenyl Jethyl ) -(R)-2-hydroxy-2-(3

hyd hyl -4 I h t.h

eyt © a3l CERRHEN o T BBt A7 SRR’ 5 indemepdeptgrieisdy - 2- (3. 10

1|‘\If)r rzra{n4d?f6h1y& m@ppibﬁﬂsdnkefhﬂnﬁg% RAEyl, and 1}“ wl(ng)am gacrlll I}j‘xs indepe; 2ndF%ﬂ f d 4
X en ydr oxy- or mani do 4-

hyf:lroxyphe r?f’g‘f %@ﬁ%ﬂyﬁé%nﬁﬁﬁg 4%‘@3'%1\]{1%

Ehgnyl phﬁnyl )amHﬂamRhyﬁR%HNS}m\{ﬁhmcﬂmﬁﬁﬂEHr@(ﬁénﬂa@%ubQ&Mfﬂﬁﬂﬂe
ydar oxyp

N-{ 2- [ 4( 395%% %’E@?ﬁgwwmwﬁgrﬁrr%&ﬁfwbﬁ}»z hydr oxy- 2- ( 3-

f or mani do-MRiey mmfmmmmtmw CRR MR t=chyd- A lsoxamReny | ) ani
nophenyl ] et hyl )s - R dr - (3-formam do- 4- hydroxyphenyl ) et hyl am ne;
N {2-[4-(4-et ﬁ@é ?é)?ﬁ?% §?Wl]ethyl} (R -2- hydroxy

2;](8- lhyﬂroxy %@awfﬁ‘ﬁ&dw?ia?iﬁe Benﬁ§¥éé&ﬁ§d?bh?tﬁ%%%u% ks drox 2(| -

: en e roxy- 2-

guf% an%sg on,al nogx‘%ﬂ#‘ﬁ y alkynyl, aryl, h%teroary)l/ he.terocyclyl - Oz,y halo,
2-[4(3- phxmvk @cgkhm@bmldmrm:_ Lﬂmccgyd)pge(ﬁkazs(@qufoxy 2- (8-
hydr oxy- 2 qw nol i,non; 5_&3} thy ©

gl-(glz—l)[guf > m&e&f&lgﬁgﬂ):lgllam rivg QF@R‘P%HW‘I PQRRR hydr oxy- 2- ( 8- hydroxy-
(2-[4(3-(2-chl orophenyl )phengld) ami nophelr11§f’fhonﬁuﬁs%bmt?t§g ﬁﬁygr oxyl - ( 8-
hydr oxy- 2VillH) 2etsiont sybsipents ipfependeptivneiepied friw R fprR ' 3nd R, eack aryl

" net hoxyplg M&%ﬂ?ﬁexﬁﬁmwgéﬁmw R B;ub%udaang Riehaddy 30 hyroxy

1 z
2( [ Al_f% BqEJégg?%g;mBnym} {s’thwm}l Rifi sadiptyelogiiylend hitterpeyclyR)s- ddtitnatly oxy - 2- ( 8-
hydr oxy Zs(lﬂs'dlut&%ﬂlof '2”3) O s&ﬂsﬁlﬁéﬂ?&’xh&%ﬂﬁ&ﬂy selléaed E‘gml\l@r CJ]R°2 006 '

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
C1 salkyl and carboxy; or ‘ ,
R? and R®, together with the nitrogen atom to which they are attached are
morpholino or piperidino.
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N-12-14- (3- (4-ami nomet hyl phet' YI') Phenyl ) ani nophenyl | et hy22 MaRh-2D0By dr oxy- 2-
(8- hydroxy-2(1R)-quinolinon-5-yl)etbyl am ne; ;
N-[ 2-[4-(3-(3-chl orophenyl ) phenyl ) am nophenyl | et hyl j - (R) - 2- hydr oxy- 2- ( 8-
hydr oxy- 2( | H) - qui nol i non- 5-yl ) et hyl am ne, ,
N-f 2-[ 4-(3- (4- anmi noret hyl phenyl ) 4- met boxyphenyl ) arai nop henyjjethyjj (R _2_
Rﬁlflrz F)zy(g (8- hydr OXyrha(.:d)ﬁ)oxﬁdef{éﬁ'& blﬁ&lﬁt@m}é"ﬂwﬁb}’éﬁ@m fl‘lgh!{dﬁoge? or( R)- 2

no - 4- met hoxyphenyl ) ophenyl | et hyl
hYdr OxY~- 2 2’ %@&b § ‘Fraylkt}u?r ? wysmmR) ‘dis hydregenne;
N-(2- [ 4-(3- (4-hydroxyphenyl )-4-net hoxyp' henyl ) am nophenyl ] ethylj-(R)-2- 10
hydr OxY- 2- ( 8- hydpoxy- qui nol i nDn-'5-yl ) et hyl am ne;
N- ( 2-[ 4- (3- (3- pyli dyl éi %Pﬁ eifermupEny| | et hyl ) - (R) - 2- hydr oxy- 2- (8- hydr oxy-
2(1 R)-qui nol i non-5-yl)ethylam ]ae gy

N-12-[4-(3-(3-pyridyl)-4-nmet hox) Thény iinopi, enyiigkhyi)-(R)-2-hydroxy-2
- (8- hydroxy-2(l H)-qui noJi non- N ) et byTa @ '@
N-12-14- (3-(4- Pyl ridYl) - 4- nhethE¥gnenyl ) alsoghenyrteiuhyl) - (R) - 2- hydr oxy- 2

- (8- hydysoxy-2(1 H) - qui nol i non- 534yl ) et hyl ami ne; HN- f
2-[4-(3-(thiophen-3-yl)-4-nmet boxyphenyl ) anii nophenyljethyl) -(.R)-2-hydroxy
2- (8- hydroxy-2(1H)-qui noHnon-5-yl)ethyl am ne; a

| V- f 2- [ 4- ( SwhedeinV\Or ophenyl ) - 4- met hoxyphenyl') am nophej | yI lJethyl) (R _2 20

. hydr Oxy- 2- (8- hydr,oxy- 2 ﬁ%{l nol i nop- 5- yl) et hyI anline.- 13- The conpound of
claim 6 wherei n K Be'Ciy ﬁng(S’ﬁ ¢HOmng B2ip hydicgemive RY ind/R> taken together are

met hoxyphenypn abm}ggﬁgnyl]et hyl') - () ?) - 2- hydr oxy- 2- (8- hydr oxy- 2( 1 B) - qui nol i
non-5- yl)et hyI amn 14. The conpound of claim6 wherein the conpound is
N-f 2- (4_2()3 (3- RV is phenyl or heteroaryl, wherein each phenyl is optionally substituted with 1 or

o 5By i RS G ORRCER DS SO e = (& T arex
phar maceut |@éﬁxe@mﬂ>mnemcﬁu-sdmm@gm@ymwmawﬁhu mabdbymaénmxebw amount
of a Corrpo% %bcﬂ;?%yﬁt%%’,%d&iﬂb ryxsldeacﬁ'ﬁd r;liq{"ls 1ggepen en tl Co%l:rl T -acceptabl e

Cizalkyl; and wherein each heteroaryl is optionally substituted with 1 or 2 Cy.salkyl
25 substituents; and

R%is hydrogen or -OC;.galkyl;

or a pharmaceutically-acceptable salt or solvate or sterevisomer thereof.

7. The compound of claim 6 wherein R" is phenyl, optlonally substituted

30  with 1 substituent selected from halo, -ORY, -CN, _NO,, -SOzRY, -C(=0)R?, and Cy.zalkyl,

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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carrier. 16. The pharnmaceutical conposition of claim15, wherein the
conposition is formulated for adm nistration by inhal at2oRarch2006he
pharmaceutical conposition of claim15, wherein the conposition further
conprises a therapeutically effective amount of a steroidal
anti-inflamatory agent. 18. The pharmaceutical conposition of claim 15,
wherein the conposition further conprises a therapeutically effective
anount of a conpound selected fromthe group consisting of a rruscari ni c

receptor antagonigt ag*ﬁ@t:om;%um%laméLvﬁéréaﬁkaﬁ??ﬂeﬂh a%n(hﬁ)rorth%gﬁe{ﬁglk e

i mrunogl obul i n anti body, a |eukotriene antagonis
ant agoni st WhgfeHxeachphepybisoptienally sibsfitniod wﬂhrl@uhxhgaéntsﬂddtddrﬁomégfoﬁ:p m |

sodi um d s cl d 1n any one of
cl ai ns 1@4"?‘%& usefclﬁ{l |c3égfbfﬁ3%2(|:oﬂfﬁz’t% geHI‘h ®Tof a conmpound
as clainmed r@icﬁhy one of claims 1-14 or of a phar maceuti cal conposition as
claimed in any one of clains 15-18 in the manufacture of a nedi canent for
treating a disease or condition associated with 02 adrenergic receptor
activity in a manmfal . TixlconiBhedus daiof8 wheaditiR 24hd W &1ken Bgdthe afl Sease or

condition i y as di 22. The use of Claim 21 wherein
t he pul monary 8‘?% asgﬂlgSRaﬁgﬁ%ﬁﬂpng&‘emﬁﬁtPPW{is\‘?BU‘?ﬁ'a!lYmnary di sease.
.23, The lésesnbﬁtltuﬂcawml 2 fubsifitecnt selectdddroii the g8 hsistip @F L6, -oT B elcgct ed from

the group n n 2 rm | abor, neurol ogical disor ders ‘cardi ac
di sorders, £an(rilld £ ’lgnrfdgr{ﬁt Fog)&%BZ 22 Mar ch 2006 WO 03! 042164 PCT/ US02/ 36237

24. The use of claim 20, wherein the nedi canent further conprises a
steroidal anti-inflammatory agent. 25. The use of claim 20, wherein the
medi canent furth& cofisroogaaun OEWBQJWCF'%%@tﬂéﬂe'ﬁrﬂ@rﬁf}mh@mgﬂmp consi sting .

of at mus c armixhoe oﬁaateeqohaherawhagﬁ MheSdmatRIYE thedteRORSRAGHRS IS (R@SE 1 nhi bi tor
- agen onentaggn ag B}C fnral 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 wherern the compound is the

25  stereoisomer having the (R) orientation at the chiral center to which the hydroxy group is
attached.

12. The compound 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; -
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ant i body,

a i eukotriene antagoni st agent, a cytoki ne antagoni st agent,

protease inhibitor, cronolyn sodium nedocronm | sodium 2hslashdOi
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N-{2-[4(3-phenyiphenyl)aminophenyljethyl}-{ R)}-2-hydroxy-2-(3-hydroxymethyi-4-
hydroxyphenyl)ethylamine; |

N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyllethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinotinon-5-yl)ethylamine; |

N-{2-[4-(4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;

N-{2-[4-(3-phenyl-4-ethoxyphenyDaminophenyllethyl } -(R)-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;

N- {2-{4-(3-phenyl-4-methoxyphenylaminophenyljethyl }-(R)-2-hydroxy-2-(3-
formamido-4-hydroxyphenyl)ethylamine;

N-{2-[4-(4-ethoxyphenyl)aminophenyljethyl }-(R)-2-hydroxy-2-(3-formamido-4-
hydréxyphenyi)ethy]amine;_

N—{2-[4~(3—phenylpheﬂyl)aminophenyl]ethyl}{R)-Z-hydroxy-Z—(S-formamido—4~
hydroxyphenyl)ethylamine;

' N-{2-{4-(3-phenyl-4-ethoxyphenyl)aminophenyljethyl }-(R)-2-hydroxy-2-(3-

formanﬁdo—4—hydr6xyphcnyl)ethylamine;

N-{ 2-[4-(4-methoxyphenyl)aminophenyljethyl ) -(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine;

N-{2-[4-(4-ethoxyphenyl)aminophenylJethyl } - (R)-Z-hydmxy—z-(S—hydroxy—Z(IH)-
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%moxyphenyl)aminophenyljethyl]-(R)—Z—hydroxy—2—(8— :
hydroxy-2(1H)-quinolinon-5-yl)ethylamine; '

N-{2-[4-(4-methoxyphenyl)aminophenyl]ethyl} ~(R)-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine;

N- {2-[4-(3-(2-chloropheny))phenyl)aminophenyljethyl } -(R)-2-hydroxy-2-(8-

. hydroxy-2(1H)-quinolinon-5-yl)ethylamine;

N-{2-[4-(3-(2-methoxyphenyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1 H)-quinolinon-5-yi)ethylamine;
N—{2-[4-(3-(3-cyanophenyl)phenyl)amnoPhenyl]ethyl}—(R) -2-hydroxy-2-(8-

: hydroxy-z(IH) -quinolinon-5-yl)ethylamine;
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N-{2- [4-(3-(4-aminomethylphenyl)phenyl)amjnophenyl]ethyi }-(R)-2-hydroxy-2-
(8-hydroxy-2( 1H)-quinolinon-5-yl)ethylamine; ‘
. N-{2-[4-(3-(3 -chlorOphenyl)phenyl)anﬁnophenyl]ethyl} ~(R)-2-hydroxy-2-(8-
hydroxy-2( 1H)-quinolinon-5-y)ethylamine; ‘
3 N-{2- [4-(3-(4-‘amin0methylphenyl)-4—methoxypheny!)aminophenyl]ethyl }-(R)-2-
hydroxy-2-(8-hydroxy-2( 1H)-quinolinon-5-yl)ethylamine;
N-{2- [4-(3-(3-cyanophenyl)~4~methoxyphenyl) aminophenyljethyl }-(R)-2-
hydroxy-2-(8-hydroxy-2( 1H)-quinolinon-5-yDethylamine;
N-{ 2-[4-(3—(4~hydroxyphenyl)—d—methoxy;ﬁhenyl)aminophenyl]ethyl} -(R)-2-
10 hydroxy-Z—(S-hydroxy—Z(1H)-quinolinon—5~yl)ethylamiue;
N-{2-[4-(3-(3-pyri dylyphenyl)aminophenyl]ethyi) -(R)-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3 -pyridyl)-4-meﬂmxyphenyl)aminophenyl] ethyl)-(R)-2-hydroxy-2-(8- _
hydroxy-2( 1H)-quinolinon-5-yl)ethylamine;
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—ylj-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

131




22 March 2006

15. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of any one of claims 1-14 and a pharmaceutically-acceptable

. carrier.

16. ‘i’he pharmaceutical composition of claim 15, wherein the composition is

formulated for administration by inhalation.

17. The pharmaceutical composition of claim 15, wherein the composition
further comprises a therapeutically effective amount of a steroidal anti-inflammatory
agent.

18. The pharmaceutical composition of claim 15, wherein the composition
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 asthra or chronic
obstructive pulmonary disease. '

23. The use of claim 22 wherein the disease or condl’uon Is selected from the

group consisting of pre-term labor, neurological dlsorders, cardiac disorders, and

. inflammation.
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24.  The use of claim 20, wherein the medicament further comprises a steroidal anti-inflammatory agent.

25. - Thé ﬁée: 6fﬂda'im 20, wherein the medicament further comprises a odrhpound' selected from the__g_roﬁp
consisting of a muscarinic receptor antagonist ageat, a phosphodiesterase inhibitor agent, an immunoglobulin.
| antibody, a lenkotriene antagonist agent, a cytokme antagonist ageat, a protease inhibitor,
cromolyp sodium, nedocromil sodium, and sodium cromoglycate.
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