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5 Field of the Invention 10 The invention is directed to novel (32

adr ener giworeeoeabor agoni sts. The invention is also dire®CadSon36237
pharmaceutical conpositions conprising such conmpounds, methods of using
such conmpounds to treat diseases associated with (32 adrenergic receptor
activity, and processes and internedi ates useful for preparing such
conmpounds. 15 Background . i gB?R i eceptor agonists
are recogni zed as effect?@gl%?gg%q¥ggh%ﬁgrtreggggﬁﬁgggﬁm%ulnnnary di seases
such as asthma and chronic obstructive pul nonary di sease (including
chronic bronchitis and enphysema). (32 adrenergic receptor agonists are

al so _useful for treating pre-termlabor, and are potentially useful for
treat Png neurol ogi cal 20 disorders and cardiac disorders. In spite of the
success that has been achieved with certain (32 adrenergic receptor

agoni sts, current agents possess |less than desirable potency, selectivity,
speed of onset, and/or duration of action. Thus, there is a need for
additional (32 adrenergic receptor agonists having inproved properties.
Preferred agents may possess, anong ot her properties, inproved duration of

action, potency, selectivity, d t. Sunmary of the Invention
The invention provides novel caﬁe{dogf_ he2 Vg_ fe ssess (32 adrenergic receptor
agoniigt act i virhy invAesarig iRedyd totddivel [Bzfﬁﬂ‘?éﬁeklﬁé‘re@éﬁw isgRMpRUAMHtR formil a
(1): 1 WD 03/042164 PCT/US02/36237 RL OHH (R}, RLI3I RN NR12 3 Rs R7 R$
R R 5 Rlisklso dcid t§ pharmabertiealrrongmsitions cdzhpriRing sich ndmpemdisnnkthodediect ed

fromthe group consisting of hydrogen, 5 al kyl, alkenyl, alkynyl, aryl,
het er oar Y108 84a8 cOBPRYIS 1 Bpaldizepeqsyassocintyl wigh B2 adrenergic receptor activity,

and processes and intermediates useful for preparing such compounds.

15 Background of the Invention

B, adrenergic receptor agonists are recognized as effective drugs for the treatment
of pulmonary diseases such as asthma and chronic obstructive pulmonary disease
(including chronic bronchitis and emphysema). 3, adrenergic receptor agonists are also
useful for treating pre-term labor, and are potentially useful for treating neurological

20 disorders and cardiac disorders. In spite of the success that has been achieved with certain
B2 adrenergic receptor agonists, current agents possess less than desirable potency,
selectivity, speed of onset, and/or duration of action. Thus, there is a need for additional
B, adrenergic receptor agonists having improved properties. Preferred agents may
possess, among other properties, improved duration of action, potency, selectivity, and/or

25 onset.

Summary of the Invention

The invention provides novel compounds that possess 3, adrenergic receptor

agonist activity. Accordingly, this invention provides compounds of formula (I):



or R and R2, R2 and R3, R3 and R4, or R4 and R5 are joined together to
forma group selected fromthe group consisting of -C(Rd)=C(Rd) C(=0) NRd-,
- CRdRd- CRaBd3@§216) NRd-, - NR dC(=0) C(Rd) =C(Rd) -, -NR dC(=0OpCRdRd2/&RdRd- ,
-NR dC(=0)S-, -SC(=O NRd-, -(CRdRd)P , -S(CRde)q, - (CRdRd) qS-,

-S(CRARd) r0-, 10 -Q(CRdRd), S-, and - NH BR) C(R' )-; R6 is hydrogen,
al kyl, or al koxy; R7 |sR1hyq5|_pgen or al k§i)v R8 | syiydrogen or alkyl; or R8
together with RO is_p,CH2 2CH2- ; i s ingependently sel ected from

the group consistin§ \‘@
cycl oal kyl, heterocycl with RS is -CH2- or

- CH2CH2-; RlO i s hyatdog and R13 is independently
sel ected fromthe group glonsi sting of hydrogen, %I kyl, cycl oal kyl ,

al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl, - NO2, hal o, 20 -NR dRe,
-C(=ORd, _Q02 R, -OC(=O Rd, -CN, -C(=0O) NR(Re, -NRdC(zO) Re, -0OC(=0) NRdRe,
-NRAC(=0) ORc, -NRAC(=O)NRdRe, -OR, -S(O),,,Rd, @NRd-NRd- C(=0) Rd,

-NR - N=CRdRd, %NRdRc) Rd, and -S(O) 2NRdRe; or Rl11 and R12 together wth
the atons to Wl? PEH"t hey are attached forma fused benzo ring, which benzo
ring can optignaldry! Q?@Hllaéﬁéﬂdkiﬁtﬁdse‘l\écfté@l from %he g%ou;%orélsﬁﬁg oPRy@bgdr, and R12
together with the atons to hey are attached forma heterocyclic

ri ng; Swhelkei, alkboyl, 8iyris6, aryFPQhet@matletyclmlkyl betetocydify4nd Rl kenyl , and al ky nyl

tional | bs t
5 Lol AR SR KO0 0 Sn PG B2y >

R11- R13 ICEONIRA3/ 042164
PCT/ USOZ%%%%QG}I%%Ji S%ngsggb\(/&meﬁﬁitlﬂgsofoéywﬁﬁgubst ituents i Rgependent |y

sel ect ed- @Rﬁtﬁ@dedaa(@m)NR RNRE(=RE(R4RA ()1 - RRECERIERRUGRS and
het | | bst
Cubet | ¢ O g SRS R RIS S B i B o GR! %“gé-,

d d : S(O nRd, -S(0) 20Rd, -S(O mMRIR 5 - NRdRe,
g g@gn %WW %'ngc(ﬁcj%zcgﬁ) gD)Z(CRRs) , ,(C)O\IRdR -og:()=0) Rd, -CN, ©
(=0 NRdRO RARIGIr@eRealkyl Of(ai@yRIRe, - NR dC(=0) ORe, - NRIC(=0) NRdRc,
'CRd( N R 1%1

A\ rogen or alky

R%is hydrogen or alkyl; or R® together with R%is -CH,- or -CH,CH,-;

Raryl, heteroaryl,

R’ is independently selected from the group consisting of alkyl, alkenyl, alkynyl,
15  aryl, heteroaryl, cycloalkyl, heterocyclyl, and R? or R’ together with R%is ~-CH,- or
-CH,CH-;
19 js hydrogen or alkyl;
each R'!, R'? and R"® is independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, -NO,, halo,
20 -NR'R’, -C(=O)R’, -CO,R%, -OC(=0)R", -CN, -C(=O)NR'R’, -NR'C(=O)R’,
-OC(=0)NR'R’, -NR'C(=0)OR’, -NR'C(=0)NR'R’, -OR’, -S(0),R’, -NR'-NR"-C(=O)R’,
-NR’-N=CR'R’, -N(NRR)R", and -S(O),NR'R";
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 or R" and R" together with the atoms to which they are attached form a
heterocyclic ring;
wherein for R™-R®, R%, and R!'-R'3, each alkyl, alkenyl, and alkynyl is optionally
substituted with R", or with one or more (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
2



each Rh is independently Ra, oxo, or =N-OR;, each R is independently Ra,

al kyl, al kenyl, or alkynyl; wherein each al kyl, al kenyl 10 and al kynyl is
opti onal Iwogalbsxibt uted with 1, 2, 3, or 4 substituents i naeparsdesi2By

sel ected fron1Rh; each Rd and R is independently hydrogen al kyl, al kenyl,

| k | | 7 | | k h
2o Rl Wi i pro ph i dmepen B REBRHRA K ﬁﬁﬁﬁeﬁeﬁ%ﬁ& ylis
opt i onalgdoy ,siREtRE léﬁﬁfjcy@l&ah(y@% @terﬂ@fcﬁc(r Rﬁgs oﬁtton%lly Subshtut) wit® 1, 2,

substituents i ndependeritly Selected from d and R' toget her with the
at oms t @, onkhisaiistituenys md@eadm’alghddcthdnfmaRT\mdé?xOCycl icring having from5 to
7 ring atons

2l {Vonal hisPeR BaboniereRRRE BN 1y G eRas O ROV Rar and

ni trogeny [R@Rcyc Oa‘ﬁ‘ﬂ\lﬁ%' %:(lcﬁfi@P@tﬂRﬂtbb @@RQMNR% Kﬁc(—@ &l .CN,

het er oary or 20 het eroc cl wher ei n each al yl aryI

het er oar-¢{= OM“RS,&II\IR?C(@)R hOCE=OPyR R/I-N&C(@)len@ﬂi CEOPRREuted with 1,
2, 3, or 4,subs ts |@€€pendently selected fromW or R and R
together(j\lﬁﬁ:ll]\I b8’h mto which they are attached forma ring having

from 5 to 7 erdl?ﬁ“‘?st gggpenm " Mot 6y LNAGROPL i onal Iy contains 1 or 2
het er oat ons i ndependentl]y ' ected from oxygen, sulfur and nitrogen; 25

each Rh is i razielp)RﬁdaemdéppndmﬂtlgR QGlkyladlksdyl, @all@abrko\ﬂyrem @c@allg@ qklgqn,yl aryl ,

R R G

OC( O)S;!CO ?hkyl -C(=0 C1_6al kyl , - O)OC1_6aI kyl , - NHC(=0O) Cl. 6al kyI
C(=0) NHCI. 6al kyl, carboxy, nitro, -CN, or -CF3; 30 RR and Rk together
with the car bfmnthdamtRfrs1ndapcmﬂenﬂ§ej71y®0gerataﬂ<a’d;hé@nfs’blalhyaylphréfhﬁeterqarﬂg t hat

5, P L PR o, Sk B B opoondent
cel cct od PR B RS B i g o e X e 'SE ?ﬁ? of R,
and \hﬁ\erseubsntearmnrdppémhhﬂkmel@:mﬂl frah & ooy laptl R @g@ther Wﬂglthﬁyato@@l@%t ituted
\ém ! g 1 4, \%%lcg @hey7are gttacgsé %ﬂrr%i te%erggylﬁﬁg trlgg hfﬁxrfl(r)lgq'frogi 5to J7 r1ng ’atoms, W'ilerein nis0, 1,
the heterocyclic ring optionally ;ontains 1 or 2 additional heteroatoms independently
selected from oxygen, sulfur and nitrogen;
each R" and R® is independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or
20 heterocyclyl; wherein each alkyl, 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 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 independently
selected from oxygen, sulfur and nitrogen;
25 each R" is independently halo, C, salkyl, C, ;alkoxy, -S-C alkyl, aryl,
(aryl)-C, alkyl, (aryl)-C, ,alkoxy, heteroaryl, (heteroaryl)-C, calkyl,
(heteroaryl)-C, ;alkoxy, hydroxy, amino, -NHC, alkyl, -N(C, alkyl),, -OC(=0)C, salkyl,
-C(=0)C,_alkyl, -C(=0)OC, (alkyl, -NHC(=0)C calkyl, -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 is optionally 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 substituents selected from the

3



gis2,3,0or4; ris 1, 2, or 3; wis 0, 1, 2, 3, or 4; or a

phar maceuti cal | y-acceptabl e salt or solvate or stereoisoner thereof. 10
The i nverwD®d/0&d1so provi des compounds of formula (I11): OHPNTRBE2/3@&3N R11 H
O: RA H(Il) wherein: 15 R4 is -CH20H or -NHCHO and R5 is hydrogen; or R4

and R5 taken together. _ar teroaryl,
wher ei n &R0RCOREE Af K C?Bfi W&ﬁ?llcrg ?%&%%m mt?ﬂ&f?y$¥s Ofgloéltﬁ@éti tue%ts
sel ect edgfpk@indaalitn 1,@6,&4S£§t1tuem93elect&@?r8dmb~0( =0Q Rd, -C(=O) NRcRe, and
Cl_3al kyl, wherein Cl-3alkyl is optionally substituted with 1 or 2

substituents ®db@ct.ad220 from carboxy, hydroxy, and anmino, and each Rd and

Re i s independe Cl.3al kyl ; and wherein each heteroaryl is
optionally su‘?)éstn(?’t ?e%qkmg’?(ﬁg g)ogr’ J[ -3al kyl substituents; and R12 is

hydrogen or -0Ofl3 Gabkyl; or a phar maceuti cal | y-acceptable salt or solvate
or stereoisoner théreof. 25 The invention also provides a pharnmaceuti cal
conposi tion com.i3sbnd;, a conmpound of the invention and a

phar maceut i caI | y cceptable carrier. The invention also provides a nethod
of treating a a Gilséa¥eor condition associated with (32 adrenergic receptor
activity (e.gwigoplamngry di sease, such as asthma or chronic obstructive
pul nonary di sease, pre:term | abor, a neurol ogical disorder, a cardiac

di sorder, 4 mp}%&mm&l@eﬁﬁbm@m 3@28i7solmte ordté¢rammenérghgreoh a mamal |
corrpr|S| ng adm njstering to the nanmal t he a( utically effective anount
of a gorrpoundnh IVRRHGRIARIPEHCS q‘ﬁ’épquﬁ%ﬂﬁo [5 gg provi des a net hod of
treating a disease or condition associated wth (32 adrenergic receptor
activity (e.g. a pulnonary di sease, such as asthma or chronic

OH
HO RS N R
R H

@y
wherein:
15 R*is -CH,OH or -NHCHO and R’ is hydrogen; or R* and R’ taken together are
-NHC(=0)CH=CH-;
R is phenyl or heteroaryl, wherein each phenyl is optionally substituted with 1 or
2 substituents selected from halo, -OR?, -CN, -NO,, -SO;R?, -C(=0)R*, -C(=0)NRR",
and Cy.salkyl, wherein C;_alkyl is optionally substituted with 1 or 2 substituents selected
20 from carboxy, hydroxy, and amino, and each RY and R® is independently hydrogen or
Cisalkyl; and wherein each heteroaryl is optionally substituted with 1 or 2 Cy_zalkyl
substituents; and
R'? is hydrogen or -OCy.salkyl;
or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
25 The invention also provides a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically-acceptable carrier.
The invention also provides a method of treating a disease or condition associated
with 3, 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,



5 obstructive pul nonary di sease, pre-term |l abor, a neurological disorder, a
cardi ac disorder, or inflammtion) in a mammal, conprising adm nistering
to the nmawoaB/04Hd64 herapeutically effective amount of a phacwasSewsdzsal
conposition of the invention. This invention also provides a nethod of
nodul ating a (32 adrenergic receptor, the method conprising stinmulating a
(32 ady@ﬁ&%@nﬁ%@b‘i @)Fnamntl%@%Bﬁmgaﬁdgf‘lf}w?ﬁ‘ﬁ%m&‘.Sfmag“%nilﬁ)acorrpound of the
| nvent | %ergééﬁtﬁﬁ@%fﬁtcﬁv@ﬁﬂo&it%tfh%fn aérngfttﬁe idvBfidonvention al so provides
synt hetiC ocesses and novel |ntePne I ates, i1ncluding conpounds of

formul as (11 IDhe ifhvehtionaRd pfodides adesthod bedeating meiiseasevdricohditine assoeiited f or
preparing conpounds of the invention. The inyvention also provides, a
conpoundvigf P1 dfsenengie mecepiar activityde gi HRH MR discatss Suchms 3slimar cRENCy|

t herapy, .as well as the use of C ound of. the i.nvention in &

it B s BUe @ RpY o BF rauRRer s B : SR s,

condi tiqp; hadB%n a Wkl 3dorRsHsBieAhiRisteRiHe S e rdhin¥l, by (€. 9. a

pul nronary di sease, ‘'such as asthma or chronic “obstructive pul monary

di sease,thgupeutiealhy ¢fidvtive amowmgwf @lpbgintarkuidtiab ovrgasition af dhgiingentifinsor der,  or

i nfl ti i : | . 20, Detail i pti f the. | ti Wh
descri bi ng. 1 HENEBBBUAES BOHUBSH HBHS AP HUHB AL BH e HE RUBHL] R, e
fol |l ow have the fol | ow [ : ' i peli cat ed.
The o fiebrRGTEPRERErOTYTE HEHETaEAr Aoy KRLE e B et B T o
my (@5 c%%ﬂohﬂ&éfth%?n%ﬁ@&hed or conbi nations thereof. Such al kyl groups

preferably“contain from 1 to 20 carbon atons; nore preferably, from1l to 8
car bon at ons;Inaaphrsteiahd disting aspacest thedbyantioh plsmplovides4yathetioproatssss .

Represent ati ve al kyl _grou i.ncl ude, 0 anpl e |, .ethyl,
n- pr opyl %ndif@BﬁlrlBW?dl%t%L‘J&j‘l‘(,&m% 8%‘115‘21‘{‘%% OW%BLBIPF@ @gh&?ﬂg? w{“ﬁfﬁ%‘gm yl,
n, hexylpe 0n NEREN lare dl'efﬁﬁéflyriﬂ&iiﬁge&lnpoﬁ}fdg%QMC iangtibhe |ike. 30 The term

al kenyl ™ refers to a nonoval'ent “unsaturated hydrocarbon group containing
at | east one Tarinoentvarasorproddéy ecdmapriind of giedavdnyion apdespribed eseinder bon

doubl e bonds, and which may be |inear or brapnched. or conbipations thereof.
Suchll kisgyr msdige) @SWB&?EBVL?}(IF@&WWZ%@@?WOU@LP %ﬁﬁ%“’dﬁ’%‘f%‘é‘&ﬁ‘g‘/ contain from

2 1o 20 Qﬁ\ﬂ%{fm%tc? qsfbrngmﬁtﬁ)npc;r% s@lhoht i’cerfEbgné PdBe£0LPEMH iR OtBociabd Sstill
nore preferably, from2 to 4 carbon atons. Representative al kenyl groups
i ncl ude, wily pynadremdrgRxadeploe actiwityle.g. alphiphonatysdipraspengt gs dsthmaeraydnic
n- pent - 2-enyl, n-hex-2- ) ) L
obstructive pulmonary disease, pre-term labor, a neurological disorder, a cardiac disorder,

or inflammation) in a mammal.
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 tefm “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 8 carbon atoms; and still more
preferably, from 1 to 4 carbon atoms. Representative alkyl groups include, by way of
example, methyl, ethyl, n-propyl, isopro‘pyl, n-butyl, sec-butyl, isobutyl, terz-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 linear or branched or combinations thereof. Such alkenyl
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enyl, n-hept-2-enyl, n-oct-2-enyl, n-non-2-enyl, n-dec-4-enyl,
n-dec-2,4-dienyl and the 5 |like. The term"al kynyl" refers to a nonoval ent
unsat ur atwo obgeriecar bon group containing at |east one carbmrsSozsden triple
bond, typically 1 carbon-carbon triple bond, and which may be |inear or

b hed i nat i h f. Such , t ai
rom 2 15 RPN Shii R D 79 it Bt ¥is By a0y R p%0 BRbef N 1 D
still nofiemprefhiakhote plef@iBls, féin4 oA daMdnALGENG . Rigeaperatnd alkensé geadupy ny |

groups include, by way of exanple, ethynyl, propargyl, but-2-ynyl and the
li ke. THecltide,rhy"vedykadeyamplef wngl, altylaisepropgnybfout-Renylofiragnb2-cor; 1 e Ris an

| kyl fined in. R tati | k i de, b
vy or e B erwbiy et bi SRR el Bt b o ™

sec- byt qxy, isobutoxy, tert-butoxy, n-pentoxy, 15 n-hexoxy and the Iike.
The term "cycloal kyl" refers to a nonoval ent saturated carbocyclic group
which may beThoieooyakynylbrefers i 4 mpopyadent Bagdiurpied fydrocabem gyl oal kyl
groups preferabl contains from3. to, 10 carban.atons. IS .ter | so
el e By B8 Pl g ebo-cBER i b AR 1RatER ot PR b B R e, Ui ch
the poi nf,qqfnigh h&g*&%ﬂ&ar'o% bR chdHEor ORTHRIBES ihered® $wsncdiglykylokportion of

the group. Represéentative cycl oal kyl groups include, by way of exanple,
cycl opr opyferabdy comdintfyim 2 toy20 caveort stbmscmoteqivelesably fegmi2dh dmaghion aggres;ooct yl |
1, 2, 3, 4-tetrahydrongpht h-2-yl_ decahydronapft hyl , . i.ndap-1 -yl damant yl ,
nor bé? nﬁnda%@ Ig?‘ﬁé”‘%?ﬁi‘@. ’éﬂ%‘Ztté’r‘ln‘?a%%(]}'/‘wtgw'e?‘g?%se?‘&tlé{e %@ﬁ%%laﬁf%“rﬁ% carbocyclic
group Whi,ch 508y, P& &%xﬁ&??ﬁ?é’t%kﬁ}% ﬁBpalifE&lE bl akd et likef used) wherein at

C. ch ary g

| east one ring”is ‘arona roups ‘preferably contain from6 to
20 carbon at ofke temralkpx@frefeabloy grovpof he fornile -QRurvlete Rtio o alkyhgreup er m

i ncludes multicyclic _carbocycli ring? sI}/stel \ﬁgerei one .or _Hore rings
are not ardsfned Bereiy &ﬁpﬁéﬁltg‘ﬁ\? 3@6‘?’5’3"{ BiPsdfe g&eh mayiog XHRlR BPBREYi ¢ ring.
R i incl Py - hyl ,
epr esenétﬁ%}%?;ﬁé%&xg@{/sﬁffmﬁ?%ﬁ-ﬂﬁ% ,?%—ny?iso@ﬁ%@ﬂ% 18n-bRRRRYA Rgﬁ@}@}", y

azul enyl ; 3, 4-teétrahydronapht h-6-yl, and t | i'ke. The
t er m5hei-geoayydnd theliler s to a nonoval ent aromatic group that contains at

| east one heteroatom preferably 1 to 4 heteroat . selected fromN, S
and 0, and mf@%teﬁ‘ﬁycy"é@nf%nffgﬁfé}/? én&nom?qtisaty@tngcg?l?ch&}c $aeR Y ?C%Such

ot 1 02 Yy 8L OSRIEL S AR L BRSO VAR HGHR prflGolyS02/ 36237 5

to 20 ato nore prefer romb to 10 atons. This term al So i ncl udes
het er oar ydntains 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, cyclohexyl, cycloheptyl, 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 10
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-yl, 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



groups fused to a cycloal kyl or aryl group, in which the point of
attachnent is on the aromatic (heteroaryl) portion of the group.
Repr esentwios@4diet er oaryl groups include, by way of exanmpCa/UuSpysasyl ,
i soxazol yl, isothiazolyl, pyrazolyl, pyridyl (or, equivalently, 5

i di , M di azol vl | adi | ' Lo pdo lyl,
71 azol y7 1o 28RBS ot SRPEbRAS 1 1 L RGR, Thiaml fACESItis ot Y
pyridazi gﬁths RYERH IHWcloalRGNEOFFZRbYD, iin %%Qh@F@ﬁ%ﬂﬁtwchrh&ﬂZQ oh ghezol yl

benzof urany benzot hKi ophényl , " qui nol yl, indolyl, isoquinolyl and the
li ke. Thaotmatim(tietebayh ppaioplof th gronpt Berreselative hetagparsl gfaips Incdidg. Bt ur at ed

tiall 10 t ted l - t. . whi. b
monbeycl TEY B cxignate.agtpTicisorazait. sqlanyh Pt bt M rs W Bonc ai ns a
| east SOCﬁgﬁﬁﬁf,%ﬁw, HR{268D |tHiaéh'a£(51yl€'tm@oﬁﬂﬁ%%lyéﬁgbiﬁﬁﬁlgﬁgﬁicﬂm N(X), S

and O, I'n"eac I's 1 ndépendent|y hydrogen or _
het er ocyfiratyl griezipgl, thiesfyk patiinydyt,qryridiazinyl pyradnylob@oxazohd. benpathbiapelgk er abl vy,

from3 to 10 atons. . This te al sp, i pcl udes ch et erocycl roup fused
to one o?enﬁ%?‘g?’]c%‘% rWﬁ’mea??ﬁ{OPg?nyﬁ&”B}oﬁr Wﬁgléﬁbi?ﬂgl.mﬁ@x%gﬁnt of
attachnept, of the heterocyclyl group may be any carbon or nitrogen atomin
a heterocyclyl, cycloal kyl, aryl or heteroaryl portion of the group.

Repr esent at i vEhdenarhetgmicydlyld oo tixgerionydlicdimng” byfensdy a odtusskehgpipertially
rrolidinyl, piperidinyl, pjperazinyl, imdazolidi.nyl r phol.i nyl ,

F%gjo HPn- Br_-l%tu,rat&é -BY%Cd’&E%‘F‘?fW{})}CI,Ogr?Z‘}é '“3%{%1 %%?L%Hf?&?éi%%éhwgﬁﬁﬁzéiﬁf

qui nucl i ﬂisgﬁ%}vr bgdg%gﬁgﬁ@m%rc@g%airﬁrb_?_heg%nrem%te%ajﬁﬁn, proRrdo®y Mo pal 0" refers to

a fluoro, oro,” btomo or io term "oxo" refers to a group of the

f or mul a HE&erohtvenst sslentéd fnen NfX S emd Oywhéitmodack X iamsigneridengdy bydrogen ain  anount

sufficient to effect treatment when admnistered to a patient in need of
t r eat mentlkybSugihbeteropyplylgroups ﬁ’éerf?“ab]é(é’oﬂg‘éﬂ}rﬂ@getf’ %Oraécfnésf’ NG p{e%ga@y eat ment

Cpart el a3 i B s B O B O e cal
condiibi omof¢ oyeledicilraryings, heterearyl grpupp HBHegointof artahtmeanof e hetepayélegnt ; (b)
aneliorating the disease or nmedical condition, i.e., elimnpatjng or. causing
30 regr eSWUBAAYTO AR CHIDSR QS BITGRCHAAICA _Eﬁﬁ%‘?yﬂylcl)r‘?yFlﬁa]gyfp _aw? Brheterogy! _
"R BBl Ay, B S i o2
al | evi at pngolidigylsyipptiding, giperahiaylimieasdidiyl medipbelinyd.ondolin-dinl,i n a patient.
! 2-imidazolinyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, quinuclidinyl, 2-oxobenzopyran, and
20 the like.
The term “halo” refers to a fluoro, chloro, bromo or iodo.
The term “ox0” refers to a group of the formula =0O.
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:
(a) preventing the disease or medical condition from occurring, i.e.,
prophylactic treatment of a patient;
(b) ameliorating the disease or medical condition, i.e., eliminating or causing
30 regression of the disease or medical condition in a patient;
(©) suppressing the disease or medical condition, i.e., slowing or arresting the

development of the disease or medical condition in a patient; or

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



WO 03/ 042164 PCT/ US02/ 36237 The phrase "di sease or condition associ ated

wth (32 adrenergic receptor activity" includes all disease states and/or

condi t i orwotob@as2ie4 e acknowl edged now, or that are found iPOTIUSe2/8d@2BUre, to

be associated with (32 adrenergic receptor activity. Such di sease states

i nclude, but gre not Jimted to, br onchocgns rq ctiive or gul rmn@@. (i seases,
I

such as asth GSPkE?F(T dieasi copliiPnassPYReH uft a?PEF“a‘igéCef_& eé’t?riaﬁ ing
chroni ¢ ; Elgﬁgsgﬁellﬁ %i?eagggta‘fgg %@X?%ﬁion?&a@elacﬁt%vﬂ@&%eﬁln%g«', Bf‘!hafjéré 95dfr s and

cardi ac drsor renergic receptor activity i1s also known to be

associ atigdhaMultlre Poret0tidt@bRith P§ﬁﬁenérgib reepiop hetivityl).SSch Batsatstals.
5,872,126) and sone types of inflammtion (see, for exanple, WO 99/30703
and U. S.inflatieiut hie.nob [igged 84, Byonchoconbiaicties on pydmanars disgeses.aubly anastup? abl e
salt" refers to sal{. prepared froma e .or .acid ich,is acceptable
for adni FES 8 t‘t’*‘S”&&B"iBWO@W disggser{ng uadséng’r‘éﬁmf%rcﬁﬁ s 85 ts can be
derived fpom.phar BRGRH L ﬁé\hb%g%ﬁlgﬁmraé}k 6nd BREGARIGrRfs. OpPANIcReRRSES and

from pharnaceutT cally-accept I norganic or organic acids. Salts derived

f rom phaggatauicticay isyalaciaRmnabibe asotdsed wich prdacas Bibbr(sed Jommmplesul f oni c,
benzoi ¢, canphosulfonic, citric, ethanesul fonic, fumaric, gluconic,
gl ut ani cU-Sh¥ateabiNond.872, iylrepd pome hyees plaatlppmagan gseg, fopgiample. randel i c,

met han_esw(i g@kgm%g%gﬁt% FQIJeBJIj\I&’S 2t%rgtlgs_heni c, phosphoric, succinic,

sul furic, ol benesulfonic,” xinafoic (1-hydroxy-2-naphthoic

aci djjpand t heThd fem “BadrhiacedtREllyaRephbble kel Rfes &ad $t pregaréd/feomfartane f unari c,
hydrobrom ¢, hydrochloric, acetic, sulfuric, phosphoric, 20
met hanesern dcshwbich s easeptabledon ddsrnistratigniapdiagient; sich4p pananynly Sgch palfs; ¢

mal ei ¢, sucgcini.c nd .benzoi ids. Y :

phar mace{ti € ervédaﬁfea’pﬁ%lf’%ce?ﬁ%@gﬁ‘ﬁ??t%gésfé%f?‘l %%:% Odg)gggngﬁoltgjgr%esn%n% o voni um
cal ci um pieRRGNticAIB-idceptableifi@bhic b drBadieracigBgnesi um mangani ¢,  manganous,
potassium sodium zinc and the like. Particularly lgr eferred are ammoni um
25 cal ci um nSatsalsiived froot phashanei derdly soerpiahle agidsinclgde acetiger  ved from

pharmaceutical | y- .accept.abl e or i c bases..i_ncl . salts. o I mary,
seco ar?fnéﬁ[besfl%?qlf’;t?eﬁ}g%%% , Ogﬁ?ﬁgicuﬁlﬁzcg%tsh& Bsstuﬁﬁltcé@m}%c H%lgé;)d’ntl:é);gl iC
ani nes, patfidl Hydrdte6mid, REIrotilARs 166, hileic] sBe, waieblic, agetngiuliongs, bet ai ne,

caf fei ne; chol’ine, N, N -dibenzyl et hyl enedi ani ne, di ethyl anine,  2-
di et hyl amupioetitrém phntothedicnphdsphaiei siseinica gelfuric taiterio) atalvanesBioma. enedi ami ne,

N, S0 RS ok e KLU ! HARTMR pRluRISATLRE, 1 1 e
pi per azi §8iveRirRAE AFLAR, hp@LYRIiE Byd@chloric, acetic, sulfuric, phosphoric,
20 methanesulfonic, p-toluenesulfonic, xinafoic, tartaric, citric, malic, maleic, succinic, and
benzoic acids.

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

25 calcium, magnesium, potassium 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



WO 03/ 042164 PCT/ US02/ 36237 resins, procaine, purines, theobron ne,
triethylamne, trinmethylamne, tripropylamne, tronetham ne and the |iKke.
The termweoBwatied refers to a conplex or aggregate fornmedCousSonss20T nore
nol ecul es of a solute, i.e. a compound of the invention or a

h t.icall | 1. Lher eof , I f
Cor vont - osnc a5 paear eoyRmi I MRy ERs wPRn ARG RRERagRAE e o= © 2
subst antg-@héthadineefd gite.r ati o of solute and sol vent. Representative

sol vents include by way of exanple, water, methanol, ethanol, isopropanol,
acetic acid, ’Ellmjtetmé‘sdﬂwkte” refifre o 4 bamplex Wemgrﬁ@tmléﬁd bYﬁ@e@dWT&t e forned is
a hydrate | eavin

term rerers afun up or
at om whi BREEHRS nga sQjpept: %@é:&mé’?‘%gﬂ%ﬁﬁgfnvfﬁ%%q o arra?%e&é Cf: 3&? 'R a
subst §t U§a!tQHerE@la§ﬁdl 8k oSHER rﬁ&e&uesrufcal s8RRehi.| S&h%@ﬁrﬁfeb htéttrh]]?lﬂalrﬁ action. By
way of exanple, ‘representative |eaving groups include chloro, brono and

i odo gr ocupﬂalhsel kdlodsi lmviegtasrubsirmiafly fixed m\)lasramg’i/milute and eWy¢nét e, brosyl ate,

nosylate_and the |i 0 rou such a

trifl uor%%%%eBWVSﬁglveritﬁl%lfgf%W’@%' O%ﬁéa}f)‘@lenwmﬁhrﬁ had’ro tgﬁ{‘fﬂhg group" refers
to a pro Eé}gﬂ HBHP 1Y AnBRhELO T WhEH @Y QBEveRGs WAEeSthE S6lvie dsiteaR$aat an
am no ni t rog ‘Representative am no-protecting groups include, but are

not | i m hyldateo, forrryl acyl groups for exanpl e al kanoyl groups, such as
acetyl; al kox car bo ch as. tert-putox 20

ey i noxycal bt e sbat chieRdo BanbonR arbhg PRORHSY St

9-1l uoreql}{élﬂgéd%ﬂ{ 'tloA? 1or%[dﬁllﬂ‘%E\)ﬂstﬂh@ﬂ@@a’cu@&(‘sﬁc}ﬁ@s Dpenzyl (Bn),

trityl t hoxyphenyl ) net hyl : sil'yl groups, such as
trinmet hymlmléqphﬂ(cTs\iB)tltamh teaction Byt whydonetmples wet;yd:se(xfﬁaﬁ) leadnglgtdvps | i ke. The

term "hydroxy-protectin roup” refe protecti bl e for
25" pr ew e IHG ke G iaR TR eSS ics B gt SHOPS M it

hydr oxy- t I Aoups,
ctch s BSFHER! hiFPARURS G AR R brolh Sﬁ‘ﬁ%asua‘sﬂﬂﬁ‘?g?ﬁﬁ‘ifﬁ& 274 Kanoy
groupds, sedikeas acetyl; aryl nethyl groups, such as benzyl (Bn),

TR TRl M T SN TR ST
o o AR AR By B 01 o
i 'l ust r agioaps molude, biteye oo lindted ex dbimig; atyhgrouge ffonedmpdd alkmogl grouper val ues
W thin such as acetyl; alkoxycarbonyl groups, such as fert-butoxycarbonyl (Boc);
20 arylmethoxycarbonyl groups, such as benzyloxycarbonyl (Cbz) and
9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzyl (Bn), trityl (Tr),
and 1,1-di-(4’-methoxyphenyl)methyl; silyl groups, such as trimethylsilyl (TMS) and zerz-
butyldimethylsilyl (TBS); and the like.
The term “hydroxy-protecting group” refers to a protecting group suitable for
25 preventing undesired reactions at a hydroxy group. Representative hydroxy-protecting
groups include, but are not limited to, alkyl groups, such as methyl, ethyl, and fert-butyl;
acyl groups, for example alkanoyl groups, such as acetyl; arylmethyl groups, such as
benzyl (Bn), p-methoxybenzyl (PMB), 9-fluorenylmethyl (Fm), and diphenylmethyl
(benzhydryl, DPM); silyl groups, such as trimethylsilyl (TMS) and tert-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



defined ranges for the radicals and substituents. 9 WO 03/ 042164

PCT/ US02/ 36237 A specific value for RL is hydrogen. A specific value for
R2 i s hyowogamn4216/A specific value for R3 is hydroxy. A specirfuisezsaBue for
R4 is -CH2OH or -NHCHO. 5 A specific value for R5 is hydrogen. A specific
value for R4 and RS tqgefhen.are -NHC(=O CH=CH or -SC(=O NH. A specific
val ue for R6 4 SP§f 8"88.‘?1%“% é@é"éiir‘?ge& value for R7 is hydrogen. A specific
val ue for R8 )S,Qyft 0480 f0r REGs YydsReai fic value for wis 0. Another specific
value for wis 1 or 2. Aosrpecslﬁ‘%i,c value for RO together with R8 is -CH2- or
- CH2CH2-. A Appsiific calvafar® > fiohydRGy. | s hydr ogen. Anot her specific value for

R10 is alkyl. 15 A specifig.v or i s hydrogen. Another specific
iy IR GHC

val ue for R11ASRecHikyslue forie |, heteroaryl, heterocyclyl,
“NO2, < hal o, - (=) Rd . -0C(=0 Rd, -CN, -C(=O NRdRe, -
" NRdC] =O) Re, N&%‘?&Kﬁgﬁ@@ﬁ% Z0) ORe, - NRIC(=0) NRdRe, -OR d' - S(O) nRd,

-NR d- NRd- C( =OksRekifie Njue forGRARd R° +difehiRd Bee)-RHC(e0) CHEOH2 NReFE(= Han ot her
specific value for Rl1l is hydrogen, alkyl, heterocyclyl, -OR d" -S(O nRd,
or -S (0O 2NRGRE@Clﬁ\%M%IH%FOYé%é%hW%g%I ue for R11 is heterocyclyl, -OR d'

-S(O nRd, or A%@%iﬁg?%ﬁ?gor_%?%&@%g&p%i fic value for RL1 is -OR . Anot her

speci fic val ue 25 A specific value for R12 is

hydr ogen. Anopkpécifipesiué far RPds helrbgen. R12 i s al kyl, al kenyl, al kynyl, aryl,
heteroaryl, heterocyclyl, -NO2, halo, -NR dRe, -C(=0O Rd, -CO2Rd,

-OC( ) Rd, - O speafieT)NRER W IS ONRIC(=0) Rc, - OC(=0) NRdRe, - NRdC( =0) ORS,

i N(Rﬁ%;g g(l}d R%Pm- %eﬁ%&%@ﬁ%ow }f';li(;lt %’L\Ing-egi( f:ic?:RS:aI ;JZIRS;)L\IZCRJ;ZdFS’ hydr ogen,
al kyl, het er ogypkotfic val@W\or-R(t6}ethf with R® is -CH,- or -CH,CH,-.

A specific value for R is hydrogen.

Another specific value for R is alkyl.

15 A specific value for R'! is hydrogen.

Another specific value for R! is alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocyclyl, -NO,, halo, -NR'R’, -C(=O)R’, -CO,R’, -OC(=O)R", -CN, -C(=0)NR'R”, -
'NR'C(=0)R’, -OC(=0)NR'R’, -NR'C(=0)OR’, -NR'C(=O)NR'R", -OR’, -S(O),R’,
NR’-NR%-C(=0)R’, -NR-N=CR'R’, -N(NR'R")R’, or -S(0),NR'R".

20 Another specific value for R!! is hydrogen, alkyl, heterocyclyl, -OR’, -S(0) R, or
-S(O),NR'R".

Another specific value for R'! is heterocyclyl, -OR’, -S(O),R", or -S(O),NR'R".

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

Another specific value for R'!is -S(O),R".

25 A specific value for R'?is hydrogen.

Another specific value for R'? is alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocyclyl, -NO,, halo, -NR'R’, -C(=O)R’, -CO,R’, -OC(=O)R", -CN, -C(=O)NR'R",
NRC(=0)R’, -OC(=0)NR'R®, -NR'C(=0)OR’, -NR'C(=0)NR'R’, -OR", -S(0),R’,
NR%NR’-C(=0)R’, -NR-N=CR'R’, -N(NR'R")R’, or -S(0),NR'R".

30 Another specific value for RZis hydrogen, alkyl, heterocyclyl, -OR’, -S(O)de, or
-S(O),NR'R".
A specific value for R'? is heterocyclyl, -OR®, -S(0),R", or -S(0),NR'R".

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



-S (O 2NRdRe. A specific value for R12 is heterocyclyl, -ON -S(O nRd, or
-S(O) 2NRdRe. Anot her specific value for R12 is -ORd. 10 WO 03/042164
PCT/ US02/\80623/84216Mot her specific value for R12 is -S(0O nRPCTArS0/5e287
specific value for R12 is -S(O 2NRdRo. A specific value for R13 is

hydr ogen. Ano%ﬁ%%he%ﬁe%ﬁff falueaﬁqég‘j ga§@1)3Rd| s al kyl, al kenyl, al kynyl, aryl,

het er oar yl NRdRe, -C(=0 Rd, -CQOZRd,

-O(=O R, - Chnottet S@cme for Nﬁdgﬁ@ ReRRe.0C( =O) NRdRe, - NRAC(=0) CRe,
- NRAC( O)NRdRe -OR, -S5O rTB -NR - -C(=O Rd, -NR -N=CRdRd,
- N( NRdRC) Rd, eﬁ‘rSPBS(f@)\@NRcheR Athdii@genspem fic value for R13 is hydr ogen,

al kyl hetero R 2NRd 0 _Anot her specific
val ﬁe for R131% %5?%?0%@1%%% alky%(“&eﬂﬁ q}k rgyl a§ é A sBem fic
val ue § ohetRisd &1§1 B d}aloA-NR@mIfo(i;owl 10 ROI-ORYB0NR’ @QO)craimNpeéw pecific

group of co ounds of the |nvent| on are conpounds erei n each of R1-R4 i s

i ndependeNRf —@Ree®€d=@)Niﬁ'Rf hHRg?(G@()OBoanRs@Gq@WRhyQROﬁ@) R uor o,

“RHoro; AR R R S bR AR RS S BRR e R o
hydroxy, and BhoadshRifiOefid el RE i€ hyd 5K alyCictebeyllyl, ~OR( QAR oA

specific group of conpounds of the |nvent| on are conpounds wher&in RL is
hydr ogen: -S(RQ,NR'REh oro R3 is amino; R4 is chloro; and R5 is hydrogen. 20 A

specifjc grou of. co nvent i.on inh RLis
yar ofen; "R RStk SaRrg rovSln RocsbasmyioR-ORS SO arose R\ N

di met hyl am nogag gmél\;aﬁj)é foPRE ; \E,%Rds hydrogen. A specific group of conpounds
of the i nventl on are compounds erein Rl is hydrogen, fluoro, or chloro;

R2 is hydr oxy,A@iecnfsVraydrfogEHmFS((Ol)nﬁ{ hydroxy; and R5 is 25 hydrogen. A

specific group of npounds of th |nvent| on are co wherejn Rl is
chlioro; R .S%WP%&?H GOBIPRYRASAH Y elﬁxentgowﬁ?%g%pmﬁaw ctR gagh Ry drogen.

A speci T iRC 1310 URlePin e RITP AL Ofm tRErbRY EtsisARg BF By drOERCHRSS, Miskei n RL i's

15 amino, hydroxy, N,N-dimethylaminocarbonyloxy, -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; R?is chloro; R®is amino; R* is chloro; and R is hydrogen.

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

A specific group of compounds of the invention are compounds wherein R' is
hydrogen, fluoro, or chloro; R*is hydroxy; R* is hydrogen; R'is hydroxy; and R’is

25 hydrogen.

A specific group of compounds of the invention are compounds wherein R' is
chloro; R?is hydrogen; R® is hydroxy; R*is hydrogen; and R’ is hydrogen.

A specific group of compounds of the invention are compounds wherein R!is
hydrogen; R?is hydrogen; R’is hydroxy; R* is -CH,OH; and R’ is hydrogen.

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

A specific group of compounds of the invention are compounds wherein R!is

hydrogen; R*is hydrogen; R%is hydroxy; and R* and R® together are -NHC(=0)CH=CH-.
11



hydrogen; R2 is hydrogen; R3 is hydroxy; R4 is -CH20H, and R5 is hydrogen.
30 A specific group of conpounds of the invention are conpounds wherein Rl
is hydrogemn3/oRaed s hydrogen; R3 is hydroxy; R4 is - NHCHOPCAnb0i362385
hydrogen. A specific group of conmpounds of the invention are conpounds

together are N LbyEpmRd Foorp Gy RO i e OB s MO MR e 1
group of hydivgenRids hjdrbges; RAkEdiKy, &ideR Canruogshavhes Sa=B)NHs hydr ogen;

R2 is hydrogen; R3 is hydroxy; and R4 and R5 together are -SC(=Q) NH. A
speci fic group meCt,fwras@lam@lfscmpoanés @fﬁb@ﬁwpmwnaar@ce@n@mawemhum RL1is

hydr ogen, 12 dro e a ryl, or
heteroaryhlygpoél% sp§0| |c gro O§Fn 8@&) % ?ﬂyfr?élh?%{fj@f:ﬁl on are compounds
whereifn RI11 lsxspeSRicogrmEplaf dotnpoyiddOeraRs inkddtidnSerd ¥ ethpaeis wRetiR liis al kyl,
aryl, het erdoary Wien pgrt of the group -SR, a specific value for Rd is

al kyl . Barlts hyflrogers Ryt isupydrogro;cnd &) s 4lksyl, anybdieterearylal ue for Rd is
C,-6a|ky| art t he gLQu n er CIfIC value for Rd is
Cl- 3akky! . é‘ﬁpaﬁta?ﬁﬁ%gloflﬂeglg gﬁ?)ecl?gﬁ"'a&u %ﬁgt f‘f’eaﬁ re specific value for

Rd is aryl Opt\VHEha;Hrﬁ’of thel Qﬁ)ﬁJRLSlR@gthérQFémﬁ@vaﬁe f& er‘}s gubgty t uent s

i ndependently selected fromhal o, Cl 6a C, 6al koxYy¢ Hydroxy, am no,
-N(C, _6al kyl ) 2Vhaen parioof thentouandR’, @Rﬁher\ﬁpwﬁqaaalue&rrﬁ heCgratigp - SR, anot her

nor e ecific | ue Rd is tional ubsti tu with 1, 2, 3,
or' & Bt t i e s omp r SRS Basher e SRt o for B saq{glcz@iloe%lfw A
specific in RL1 or
A e R e L R e S S

4-f 1 uor oyﬂq@ﬂgﬂ?@b/hhmrow, amdnareNt | ghghyhitrbj €N,Andp€EL.fi ¢ group of conpounds

of the invent n are ounds ere R11 is h gen or alkyl, R12 is
- S2NRdRe; lﬁfé’% E}T‘légli?@@n féeé imqre S%&f&f’p"%\“gg%%’p&m{%ﬂof t he

i nvent i oRp@gll r @i
alkyl; and R139?29ﬂ$%‘?%§§%q %ﬂnﬁé‘gﬂ’sﬁ% TR g a DSelRI A 8GR T

val uel¥ orandf, jakyél kyI aryl, or heteroaryl; and for Re |s hydr ogen al kyl ,
aryl, or heteroar Wnere n _each roaryy,

optional l'y su@sﬁﬂe%@tcegﬂo% pogpQUpgs %‘El{eem(glt n’aié)&?np%“n & vhgiel b§F i tuent s
i ndependeyit ﬂs)fne?ﬁ’}l'lﬁﬁé mbPnBRy 1R, 4BHe BN -FrihRYRhRe Ut ShreRRHY, bk ogen

atomto which
4-methylphenylthio.
A specific group of compounds of the invention are compounds wherein R'! is
20  hydrogen or alkyl, R'is -SO,NR'R%; and R" is hydrogen.
A specific group of compounds of the invention are compounds wherein R'! is
-SO,NRR’, 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, aryl, 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, wherein the
heterocyclic ring optionally contains 1 or 2 additional heteroatoms independently selected
from oxygen, sulfur or nitrogen.
30 When part of the group -SO,NR'R’, a specific value for R’ and R® independently is
hydrogen, alkyl, aryl, or heteroaryl; wherein each alkyl, aryl, or heteroaryl, is optionally
substituted with 1, 2, 3, or 4 substituents independently selected from R".
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they are attached is a heterocyclic ring having from5 to 7 ring atons,
wherein the heterocyclic ring optionally contains 1 or 2 additional

het er oat owe osndapendent |y sel ected from oxygen, sul fur owrcarusewges? 30
When part of the group -S2NR R', a specific value for Rd and Re

i ndependent |

is _hydrogen, alkyl, . het . e h al kyl ,
eyt o het ARFIES s i drouk asNRRY BaPtrin tapte BRRER s acn Y
substi t uen i pd ert I M3 / US02/ 36237
As a suﬁ@t@?ﬂé%ﬁg‘?g ’a-rgfé%?lﬁ?h%%’?%S%JX?SOZN%%&?&I?%%%%%& 1\(/a ue for Rhis
hal 0, CL@zERYC, alchl, Sai=0LY alkyE—C(=G ydlkylasNHC(=HY)EE, glgyl, ami no, -NHC 1.6

al kyl, -N(C,.6alkyl)2, -0C(=0C,_6alkyl, -C(=0) Cl.6al kyl,

- (=0 CDQ((BQWISIC;.Gau(MHGFJ—QQ)‘Eﬂ B2l N, or é(FG( =0) NHC1. 6al kyl , carboxy, nitro,
-CN, or -CF3. - e i s i eccambextorl S hal o,
Crb Byl RpRe SBAE KR i BBole forExt s G N BRI
speci fic.omlue for Rd and Re together with the nitrogen atomto which they
are attached is a heterocyclic ring having from5 tp 7 rin at qQ wher ei n
t he het er ocycYihen parh gl B ErIwaSON tf’amqﬁl%f V@ﬁlefo‘é d‘i‘r{diljt;)ﬁﬁgetmt"@{}‘z@?orrs 10
i ndependent | f am, @ : Al Ar : of the
group - S‘B%Rﬁ?l Z?Aigggx]%’g%lltb I"c v)aércgcg{%fl (ljs'rséjli!%&rg% hlg?rﬂr{gnr%gg%n%ﬁ? Fg)/p?{sntg al kyl ;
wher ei n gagb, wikdfeth theshed@béyaiialring optibsdlliytoohathsvii dit2 ddditiora] bétkroxtpms
substituents. Wen part of the group - SO2NRdRe, a specific value for Rd or
Re iéOph@ﬁwepd@ﬁIYSﬁgswmﬁsﬂmowm UpGCHIBEE Myl and naphthyl is optionally
substituted wgth , - 4SUDSL Lhde S&khiegs ed from
hal 0, Cl.6al \Mh?n éﬁféﬁ%&%’ /éér(?d&ﬁg%&{?\h{efﬁe‘%g’r%tfbgg t he 3?%4&%“- A RdRe,  a
speci fi calkgl Wiekhr cabl alkiyl Beoptidnd1Bt wbaintel withwher 2alkoepsltbshetesoaryl is
optionally substituted wwth 1, 2 3. or 4 substituepts ..independently

sel ected fronPhan part of thegrayn -SQARGY} kepegificamipe fox .Orlﬂf‘e‘PQg%{B(ﬁfrheteroaryl

5 oo ey A SR B SR i of s ompouns are
4- hepby!l sibstilbdty indepéidently shldctedfromthalox ¢; Alkyy,rC nalkiydy, ad gyi,i dyl , phenyl,
3. 5- i ohi of opNERY it ahihoma ot SOh B gFOSSIcctoMA oF ot Kol THEBRER ed gr oup
o coompoyBe A RTRRTIP BT, Mooty silibieor M L
independently selected from halo, C, calkyl, C, alkoxy, and -CF,. Preferably heteroaryl is
pyridyl, pyrimidyl, or thiazolyl.

20 A preferred group of compounds are compounds wherein R orR"is -SONR'R’;
wherein R’ is 4-heptyl-6-methyl-2-pyrimidyl, 5-methoxy-2-pyrimidyl, 2-pyridyl, phenyl,
2,6-dimethylphenyl, 2-thiazoyl, 2-trifluoromethylphenyl, or 3,5-dichlorophenyl; and R® is
hydrogen or ethyl.

Another preferred group of compounds are compounds of the invention wherein

25 R orR'%is -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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attached are piperidino or norpholino. A specific group of conpounds of the
i nvention are conpounds wherein Rl11 is hydrogen or alkyl; Rl2 is -SO2Rd;
and R13 iwoOlgasxgen. Anot her specific group of conpounds ®CTiUse2/8429Enti on
are conpounds wherein R11 30 is -SO 2Rd; R12 is hydrogen or alkyl; and R13

i s hydrogen. } P, = %ﬁc £ for Rd is

al kyl, aryl, wﬁﬂiﬁ&gg{/g%nﬁl@% %ip/sﬁgﬁgcllﬂg%ﬁlg ljg&?ﬁ gé@éﬁ;a?lymen part of
t he groupubstE@R&Hwith 1$PES; iof # uivsitueatd @legddémlyatistted Bionohdb) @ skt i t ut ed
with 1, 3, or 4 substituents independently selected from hal o,

2
C, 6al kylCi2lkoRyeatd®Hy, and - CF3. Wien part of the group -SO 2Rd. a

specific valu i Y t] | ' | 1 or 2
substituents W%‘g{p%aﬁeﬁr%% @Jg ggl ée%{:hg’ &r%glrﬁcﬁlg}ug fgﬁgsl&?ﬁ%gﬁ?gyﬁ%ﬁa ypr eferred
gr oup Sof seiesmipaedeisthaforhabstivans indspaientbospetsddtonvhgioend (Rhlkyr R12 is

- SO2Rd; wherein Rd is phenyl, 4-chlorophenyl, nethyl, or 4-11 uor gphenyl . A
speci fic group BEfsshssweS comppwads ofvainveniionraee eunpyadsiwharsey Bi orat ~ | east

f . , 1304 f , , d
RIS (s 10| Rosomvannrry kel eholh FPaRERE moR BLeRolBeB fyar ogen "

al kyl, -0-al ky speaifid goedpasf competedsofany inabikion ¢ corfp@indy whefeiogtieanal |y
substituted with aryl, or with one or nore (e.g. 1, 2, 3, or 4) halo
subst i t uene 8f RA, Rpedid R¢ isgiQRipng pachorisbe adier @0 i i RveamdiRnisar e conpounds

compasnadReREnA e roinBEBR b iR i RIR RS Dbl e R " 1

i nvent i ofvhafedn ERARARG SONSH &d Hpifdhally Substifded Wit REC drivathasRUR n@fre COMPoOUNds
of the invention are conpoundsépmhere%ln R11 is Z%ydrogen; R12 is -OR d;

and R13 (&ghyds dgurd) halospestitiengs. gr oup of compounds of the invention are
conmpounds wherein R11 is -~OR: 2 4.s hydrogen; and 3. 1 s _hydriogen. Wen
part of the gl’qoﬁpﬁcgllﬁg‘r?uPaOfsCBg@Wﬁ% ?féﬁ%’é%?rbq R FLIRR fhoSrﬁf‘%/ nat |y
substitutgg’with one or nore (e.g. 1, 2, 3, or 4) halo substituents and

al so optionally 25 substituted with 1, 2, 3, or 4 aryl substituents,

wher diSn each d specifis gopipi ddisaiippurdsefithe imveriion are compounds wherein R™is

-OR*
A specific group of compounds of the invention are compounds wherein R'* is
-OR’
A specific group of compounds of the invention are compounds wherein R'! is
20 hydrogen; R'?is -OR’; and R" is hydrogen.
A specific group of compounds of the invention are compounds wherein R'' is
-OR‘; R'? is hydrogen; and R" is hydrogen,
When part of the group -OR", a specific value for R® is alkyl, optionally
substituted with one or more (e.g. 1, 2, 3, or 4) halo substituents and also optionally
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, alkoxy,
hydroxy, amino, -NHC, salkyl, -N(C, alkyl),, -OC(=0)C, ,alkyl, -C(=0)C .alkyl,
-C(=0)0C, jalkyl, -NHC(=0)C, alkyl, -C(=O)NHC, ,alkyl, carboxy, nitro, -CN, and -CF,.
When part of the group -OR’, a specific value for R’ is alkyl, optionally
30 substituted with one or more (e.g. 1, 2, 3, or 4) halo substituents and also optionally
substituted with 1 or 2 phenyl substituents, wherein each phenyl is optionally substituted
with 1 or 2 substituents independently selected from halo, C, alkyl, C, .alkoxy, hydroxy,
-CN, and -CF,.
14



with 1, 2, 3, or 4 substituents independently selected fromhalo, Cl_6

al kyl, C 6al koxy, hydroxy, am no, -NHCl1 6al kyl, -N(Cl.6alkyl) 2,

- OC( =0O) CiwbabBkyilips - C(=0) C1_6al kyl , -C(=0) OC1l_6al kyl, - NHECF@®SCL3d@al kyl ,
-C(=O) NHC1_6al kyl, carboxy, nitro, -CN, and -CF3. When part of the group
-OR d, a specific mal fQr i . i Lt w th one
or nore (e.g. Alép%ﬁﬁi%?y &cg) roquf B%g{l%dsg({fl‘ EPS{EJE ll,n%] %Q%OP%P%%AJX %q%gg§g}§§r_felg1nlgl ﬁgd

subst i t uRéttogkthbr dith theditqherykhish Bfkiatdigniched foharshkiuraedbr phenydted S,
optional |y substituted with 1 or 2 substituents independently sel ected

f r om hal §; o7lmeaibried ring LoBRIRIGL Whe AY BoExgarbon atpns ikl OCE-Betemnatopgs 03/ 042164
PCT/ US02/ 36237 speci fi roup of..co . of dibhe invent. re
conpoundénd\%ﬁeénrd&n@y ?ﬁqe ec{afﬁ%n%ﬁg noéléliﬁﬁeog%\%%ﬁ’t%g %t %nggﬁf %HV%O%QHT they are
at t achsed gfuprionsisttdbfalyefbger, alas 0 41aYIe thdhalo;Brheddin AnyrRIKDPSCO-4lk Pidis
conprising one or nore carbon atons and 1 or 2 heteroatons independently
sel ect edoptionallysybwituted witharyloer with pegyermorgrie sRlL 2, Bsorsl halet sabistithents t he 5
group consisti,ng of hydrogen, .al kyl, -0-al kyl, and hal o: wherein. any al kyl
or 5. Sl kyt 1 &gl seBtiEr ROt Biag Bpibonds i PR e Rpiop T RSB o7 &
1, 2, 3, afd RP)tobaher SetotHIOLNOSH,CH 06 IIECH, ICH,0r.oup of conpounds of
the invention are conpounds wherein R11 and R12 together are - 20,

- OCH2CH2O-, oA speckiz@:pupcHizomponndsp dhe inyenjiooue efmpramgowhersinoR 't Re,
i nventi on ﬁﬁﬁ. co ounc{f2 wherein R11, .R12 10 or R13 i s nethoxy, ethoxy,
benz;]1 oxy" orlsinéeg%?xé’p% OrY RLRELTF L 89PERS*Sf conpounds of the invention
are conpounds AMRERICEréiblof Blpounddt the indéRioRaedlcdiyshuaas VheRirSRECRT ¢ group
of conpounds of 'the invéntion are conpounds wherein at | east one of Rll,
R12, andaRiB jase edckylydmgen.each of the other two of R11, R12, and R13 is 15

i ndependently selected fragmthe 0 consi sting of hydrogen | ky] ,
Cych oal Kyl IgRSR e EeHRE Ao sl s PR o RS FOROBt PRI § Ebst i ¢ ut ed
Wi th arylpe kN R Q1 RPRY Ak19n8 each ofdhe ofer o HRNA'S, an@R'Wist h 1 or 2

-0-al kyl substituents; or wherein Rl11 and R12 together with the atons to
whi cHi5t hindepersleatly salmel] franthagoap voristidgof hpdregen rldyk dydoalbyl, bydr@xyrenber ed

L TN T LT R AL O S
the othes tmp 1o, Bl dith Tt 2 -@NBKRlBblfued iR RERASIR Yand R RigEMef WRAHNE
group consi sting of hydrogen, alkyl, cycloal kyl, hydroxy, ~and hal o,

wher ei n atomsab kyHich thep pitei attactield fosw b satitatddedt unsdttratedyl, 6, o T lmemberedr nor e

(e.9. 1, cazr’bocyclic ring.

20 A specific group of compounds of the invention are compounds wherein at least
one of R!, R'?, and R" is alkyl and each of the other two of R"', R'2, and R" is
independently selected from the group consisting of hydrogen, alkyl, cycloalkyl, hydroxy,
and halo, wherein any alkyl is optionally substituted with aryl, with one or more (e.g. 1, 2,
3, or 4) halo, or with 1 or 2 -O-alkyl substituents.

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, or 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-alkyl 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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3, or 4) halo, or with 1 or 2 -0-al kyl substituents. 25 A specific group of
conpounds of the invention are conpounds wherein R11 and R12 together with
t he at omrswOD®3mkieh they are attached forma saturated or wesatserated 5, 6,
or 7 menbered carbocyclic ring; and R13 is selected fromthe group

CoRSL STNg OF & BepliRdR & cotpouiikeoRl ilﬁ¥{antiolﬂya§jt{]98§§fn%oug@9“)ﬂglle?n(Rm§r ein_any

al kyl is option I'tut nor e 3,
or 4) halatkyl; (R‘zwltydro‘geﬁrranaROrsal!yKI;dgeﬁubst| tuents. 30 A specific val ue for
R13 is hydrogen. A specific group of conmpounds of the invention are
conpounds wherePistered grayp of\wamg ‘éfﬁls qRile ingendjopyare comprpupdgwhereRlr ®en. 15

ar e conpaunid s BrEL %?ﬁl%ﬁzl A*%Ec?(ﬁ*ew of Rk ARTRHhS Beehd b ogen.

A prefser r€H,@H@MP-.0f conmpounds of the invention are conpounds wher ein R' or
R12 is nethyl, ethyl, isopropyl, or cyclohexyl; or wherein R' and R12 taken
together are Z5SPeciis ErpiEIE comDetyadsi fit @V@uwn@re%mmdwheﬂelrméeasment| on

wh b, | d h
of “the CHEHERGRGT M”85 bud GRE ofneSuler (0 O KUK I KR4t Lt ¢ Fom ¢ e
group coiglepéndegtlptelbrydlr foganhe @bhybonmﬁngloknydrog’éhdal 21 0Q-alvieiRimalARny al kyl

or -0-alkyl is optionally substituted with aryl, one or nore (e.g. 1,
10 2, 3, v“herean apalisyl oprOwilleyh isiopsionally gubstiteed \@ulb@wl tvaémrs: orgrorgfregeli.n R11

and R}p2 tzog thshﬁlo &W&h ) @_sa%kyggw%l a‘ﬁnr hey are attached forma fused

benzo ri ng;’ benzo ring ybe substituted with 1, 2, 3, or

4 Rc; and  Rl3r idedeidePendiRM thyetbed vk 8@ afdi@fotWiBclomey RreCafashat toRe aof
hydrogen al kyl, -0-alkyl, and halo, wherein any alkyl or -0-alkyl is

opt i onal Fised Bpeza ring whichibenzaariyg canmntionaliebaosubstiiited viith [,&, §, o4 R2an@, or 4)

hal o, or owi. stltuents A |f| c conpounds
o e ok thebpiaofny G1eleront HRStroby Sl Rying o A ensa i 10 -y GBI RY'S
i's aryl; haiagwaaeth Hf aIHWo@Idlﬁ Imp%mﬁ%zlsubﬁﬂe%ed a«nﬂﬁ al%;h?»whtﬁ onb 69'%?@dent ly
sel ect ed fromt he group consi sfy of hydrogen, al kyl’, -0-alkyl, and hal o,

wher dibn &ng hﬂk%loréb halgr@tl%yhIDEZG‘Qtalbﬂaubsylt@utsstl tuted with aryl, with one
or nore (e.g. A .

A specific grou I?IC@Eﬂ?ﬁé’gﬁaglpé?ncgﬁgﬂ?erWE%{ﬁt%Ogﬁ%e %@R?&ﬁg%ﬁh@é r\/@rsﬁg‘?%zt Int lliﬂt |Ss

pRI; ng/{ |, omd bORE!| RV, sddoet istapf1eghdddch of thedthe? tw8br R 'aRKY bnd RO . - NO2, hal o,
- e,
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, or4) halo, or with 1 or 2 -O-alkyl substituents,

A specific group of compounds of the invention are compounds wherein R'! is
phenyl, optionally substituted with 1, 2, 3, or 4 alkyl, -ORY, -NO,, halo, -NR°R®,
-C(=0)R%, -COR?, -OC(=0)R?, -CN, -C(=0)NR’R®, -NR'C(=O)R’, -OC(=O)NR'R®, -
NR’C(=0)OR®, -NRC(=0)NR'R?, -CR%=N-OR®), -CF;, or -OCF3; R'? is selected from

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

A specific group of compounds of the invention are compounds wherein R'! is
phenyl, optionally substituted with 1, 2, 3, or 4 alkyl, -OR, halo, -CF3, or -OCFs; R'? is
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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-C(=O Rd, -CX2Rd, -OC(=O Rd, -CN, -C(=O NRdRe, -NR dC(=0) Re, -0OC(=0) NR Re,
- NRIC(=O) ORe, -NR dC(=0O) NRdRe, -CRd(=N-ORe), -CF3, or -OCF3; Rl12 is

sel ect ed Wpmni2564 he group consi sting of hydrogen and - 0- IChkgusp2/a2s7 onal |y
substituted with aryl, or with one or nore (e.g. 1, 2, 3, or 4) halo; and

R13 i s hydroge\gpef iJd [ i ORI
coﬁpoundi I&;r eispn I%ﬁ%?&qlidﬁgﬁ{apﬁg?dsq{%??igﬁglﬁpﬁsaéﬁ%%@ﬁﬁﬂl Sﬁﬁ% %Kﬁﬁl%g 3, or

4 al kyl, ethhawih theGE@ns tr whiClCHRy ard &tdched ehedted Henasrihfie gr oup

consi sting of h%%rg en anc% -O-al@/l ... .optionally substituted with 30 aryl,
or with one or* PRYFEICELOY of ompounds gfthginveniion dre.comporads wherpit ¥deast A
speci fi cogk gER!IOR T oPRUNAR (&G A vent | ndginpergisp, R 1 or
R12 is pﬁenyl . 16_ WO 03/ 04216%03{8@’/%@0‘%?%82@%%_{%r ggéerg’?’féi &‘,ﬁgfoud[’)ﬁo?g _
conpoudndsdependeeatly seleni¢d HomahegioopponsivingwhiéyéibgerRilkyRn0-allfl 2arddages, her with
the atons to . which they are attached forma fused benzo ring. A specific
group of "6 kgrorr Qealkyi dcontionally pubst mrgsovitaryldteons aitmore4e8. Lone of
R11, R12; [ ve !yt : h of the other two of R11, R12,
and R13 IZ,S?‘JHSil452%%&%”‘?6”??{;55@'agléftlggﬁ‘s?1}%e%9sf he group consisting of hydrogen,

al kyl, -0-al kyt whanih Rdlaad Réhegether wn tiel koths @rwhibh elekte ittckhddt fogmal | y
substitu%ed wth aryl, with one or nore (e.g. 1, 2, 3, or 4) halo, or with
1 or 2 - Beteroeyflicstitkt i t uents; or wherein RL1 and R12 together with the

whi - : | i i ng. 10, A ifi
a1 oup o _compaunde e (R 0Bt B n LT R cinlt M RgiPRr, ' ©

t oget her RW tolgethbvewih cemitdngs tohi/lsibh tHe \redttichéd ReNadafieiod o ERkFASES or
unsaturated 5, 6, or 7 nmenbered ring conprising carbon atons and

opt i onal PyOICOMERSIeA ging compsing cabenewms andgpperdlssomprismigdcardd from

, St | . e A S onallv
oubort t o ot inflrch QR scUB Blofh S8):Sn sl o RAS WPER BiPfing i ng 15
i's fusedcdrpogionely be subsgtuteduncdariyenzieh bhe @ t6abxeREORN AL WheReh SHBsht Ut ed

wth 1, 2, 3, or 4 Re; and R13 is independently selected fromthe group
consilst i Bfuerd Rydicagenng. sihish benzoriagiegn optignally & substitvéedewith dnd, Zalokgl or

- 0- al kyl pt. 14.0F i i I L.t h ne or re hal o, or
wtn 1 of 3788 P Reb bRtk o dla by beosfibs st BREe B, 8BRS of 1 he
i nvent i ovO-allgy] codpals) dbereliedi§ialkyRb -Oalky2 & dRlidnaly substituted with aryl, with

2, 3-di hydr o- 5- net hYl -3-oxo0-1-pyrazolyl; or wherein RL1l and R12"toget her
with t heone@igngrethglayar whhdinsy -S--alkgl substisents.or m a 2- oxobenzopyran ri ng.

A specific group of compounds of the invention are compounds wherein R!! or
20 R™ is 2,3-dihydro-5-methyl-3-oxo-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
or R?is anilino, trifluoromethoxy, or methoxycarbonyl.
A sub-group of compounds of the invention are compounds of formula (I) wherein
25 each of 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"
or R' and R? or R*and R’ are joined together to form a group selected from the
group consisting of -C(RH=C(R)C(=0)NR-, -CRR%-CRR-C(=0)NR’-,
30 -NRC(=0)C(RH=C(RY-, -NR'C(=0)CRR*-CRR%, -NRC(=0)S-, and -SC(=0)NR’-;
R6, RS, and R'® are each hydrogen;
each of R"and R is independently selected from the group consisting of

hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, -N 0O,, halo,
17



Anot her specific group of conpounds of the invention are conpounds wherein
R11 or R12 is anilino, trifluoronethoxy, or nethoxycarbonyl. A sub-group
of conpouwad3i#216he i nvention are conpounds of forrmula (I PCRUSNESG37 25 each
of R1-R5 is independently selected fromthe group consisting of hydrogen,

| kyl , andpdRa; Sl — h_ S_¢ I Rt + NRdRe,
ARG =0) R R R M e O R OR RS OLRS | of me
t oget her -NB'-N8/8(aOyR O UNR SHEERIR!-N (NRIRD)RE, ang &), NRRSi St i ng of
- O(Rd) =C( R() C( =O) NRg- ,_ - GRARd- CRARd- C( =O) NRd- , . 30" - NRAC( =0) C( Rd) =C( Rd) - ,
- CN:(R d)C( S(O) g?d él@%%l Rl-gwﬁﬁdex@&ﬁgea}%%hww@ymmﬁ% ,\%%(RBR)"@% R)lo are

each hyd n; LS. nthy: sgliect fromthe group
consi sti %ﬁgf 2, %303 gosgé%tﬁ&éﬁﬂféfi%%rﬁg}a%@%% Pe?lr}gcﬁ%tgnyff)f ﬁéﬁ%ﬂﬁgf’ ,eacgjr a4 P

het er Gar yhd hdieberyd dyaptivhally NGituted!vaith 1,17 36 DURAR A4 ifdepéddeRdy 36237
-NRdRe, -CO 2R, -QC( :Ol%qu , “ON,,-C(=Q NRdRe, -NRAC(=O Re, -OR’, -S(O nRd,
CNR - NR Setecied) fram Rijgad igeRRdwd R'%. e toakey] apdhbetersCOlPNRdpEonallfier ei n f or

R1-R5, R : -2, I . 1s . optiagnal Ly substi.tut ijch Rm or wth
o g i i, FE0 bRt SRR PO R R 1%
R12, each aryR" is hgaghet eroaryl is optionally substituted with 1, 2, 3, or
4 substituents independently seglected fromRe, and for R 1 7and R12, each
cycl oal kyl anthergsedt euypising NR opstneagr pgra te thesarpupieaseprisingR1an@, 3, or 4
substjt uent s {ng%pﬁ&%gntly selected fromRb and Re; R13 is hydrogen; the
group conprising : “is neta or para to the group conprising R7; and 10
Wi sO, 1,o0r2. Pregfreblgiwishiniielbovd fid-abay 6f sompdanadRad ofF0MmiRUgs each of
R11 and R12 is independently selected fromthe group consisting of

hydr ogenindgpgagentlysedqcinsd fkgm theegrquip corlyisting o€ hydrggen, aloi, cyclSULrdRyl, and

-S(O 2N ; r e | kyl o ti.onal | substjtuted with 1 or 2
suE)s%i tsgér? rgcme'&% dgﬂﬁ}q}g 5 dé§£§kﬁgr‘%m‘”§8€e¥%%?8ﬁ aﬁ?’lﬂls OPEOB%f[yi onal ly 15
subst i t utititttddnvith Olor 2 sEbARIchtsURMpBnARHSRERERH o R8I £ Bpﬁbm and

each heterocyclyl is optionally substituted with 1 or 2 slUbstituents

i ndegénderstifitedayis { od 2fsnostitRbtsandepRedentlyrselented §rotn BY, agd eadhrhetepowytiyt abl y

fsg[ e(sz,tjggis?ol%(%a#ﬁlgs%sﬁtgﬁﬁh(S\’N&ﬁg]idért%e ’sgtﬁlgr(l:trs] iggepglld%nﬁ}r) (sjelé?::tLezd %rgmlRmda%Q?{Q?em Ly
and mis O or 2.

More preferably for such compounds, R’ is hydrogen;
each of R' and R" is independently selected from the group consisting of
20  hydrogen, Cy.6alkyl, cyclohexyl, phenyl, pyrazolinyl, -OR’, -S(0), R’, and -S(O),NR'R";
w is 0; and
R and R® are independently selected from the group consisting of hydrogen,
Cr.ealkyl, phenyl, -CFs, and Cysalkyl, pyridyl, thiazolyl, pyrimidinyl, and pyrazolinyl,
where each phenyl is optionally substituted with 1 or 2 substitutents independently
25  selected from halo, -CFs, and Cysalkyl, each pyrimidinyl is optionally substituted with 1
or 2 substitutents independently selected frém Ci.zalkyl and OC,.;alkyl, and each
pyrazolinyl is optionally substituted with 1 or 2 substitutents independently selected from
Cialkyl and carboxy; or
R and 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 Cj.zalkyl, phenyl, and
18



20 hydrogen, Cl1_6al kyl, cycl ohexyl, phenyl, pyrazolinyl, -OR, -S(O nRd,
and -S(O 2NRdRe; wis 0; and Rd and Re are independently selected fromthe
group comapIBiomgeof hydrogen, Cl_6al kyl, phenyl, -CF3, amdT@BoBad2BY| ,
pyridyl, thiazolyl, pyrimdinyl, and pyrazolinyl, where each phenyl is
optio nalpgﬁnﬁ&égglt, hﬁ&‘ﬁﬁ&eiﬂsera{fh élﬂéih"yl 2 0§H9§atllyt wbented widepsanttiviieal sel ect ed

) - ) an )

from hal Cl 3alk each pyrimdinyl is optionally substituted
with 1 indep2ndemblytseleciedrom Hahdapetoeaikylyasidacl ppamidingiiGiptdabiky | and

OC1. 3al kyl ,. and each azolinyl is optionally substituted with 1 or 2
substi tlﬁPlésr‘itt%te‘iin@f%ﬂa@ﬁI y selected from Cl_3alkyl and carboxy; or Rd and

Re, together i &hh., I;ﬁfg-%ér&?sﬂl?-%}(%%ﬁ‘e&f%}r?@bﬁﬁhsta?@é’orgﬂcﬁméé hasesREne 30

nmor phol i no or pi peri preferre sub-grozu.p, one nost
pr ef & r e8(GUNRIROatd R iclopepends alkst, er BOhis hydogenwreallgil an®R1” iss - SR and R12
is hydro hydr ogen and in Rd.is s

: 1 R12 | -SR d, I d
7 om ¢ heSGrGR Rondieiin Reist Rcare SRy Ideniihesiated o WEEG 6araEgs

PCT/ USO Pyl m dinyl o i ' '

cubst 1 ¢ 00 e A B e e R P ha o and

Cl_3 al kybpticmnily eatsstitipad with disnlydtitutsntaplecied diony hals aid Ci-t;wiled, andehctCl_3al kyl .

Anot her nost preferred sub-group of conpounds alre (f ound erein RL1 is

5 - S(O) PNRERAINghig oRgonally sppgEHe@its ! sYPRIfpen selpgfa &&%@@r@@'ﬁlﬁn r al kyl and

R12 j @) d Eej . [ romthe
i3 O—é(,_g taiﬁﬁ;gddo?? aﬁ?% ,gg%brt]l%} @Egrg?%/t?cfg%n A REPEER Y afedBeh&lark

group consi phenyl, pyridyl, thiazolyl, and
pyri m dimytbhokitonvgipdraiito. each phenyl is optionally substituted with 1

substitutent selected framhalo and C1_ 3 al kyl, and each Ip rim.dinyl is
optional |y subatherynesy PrelerFed SUBREAID Gf fOBROURAY &t FIRPIRGIvEEe fél Kyl and 10
OCl.3 a 3 R , IR gtge Nk, . i t he
are attaShis” afLR Tl o, of 05 ol b KL S AR AU S alis ey
sub- gr oup phényl oandoHiGSin @hich sheaylds bpksonatie sebhsnitnRid with 1 suiOReoht selectédl2 i s
hydrogen, or Rl11l is hydrogen and R12 is -SO02Rd, wherein Rd is Cl.3al kyl or
phenﬁ, fmh@]@eﬁﬂéi%sé%bﬂh phenyl is optionally substituted with 1

bt Bl DAL AT oA o R g e
hydr ogenom® an@R 'dlis igdrdgdd of SORS;broReris Ayttogeh2ind R 2 OROR”, whezeieiR! iRd i s
Ci.zalkyl.
Another most preferred sub-group of compounds are compounds wherein R"is
20 C;salkyl and R'? is hydrogen or C;.3alkyl; or R is cyclohexane and R'? is hydroxy.
Another most preferred sub-group of compounds are compounds wherein R'"is
hydrogen or phenyl; and R!? is -OC.salkyl; 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,NRR®,
25 wherein R and R®, together with the nitrogen atom to which they are attached, are
morpholino or piperidino.

Another preferred group of compounds of formula (I) are compounds of formula

():

30 (I
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Cl_3al kyl . Anot her nost preferred sub-group of conpounds are conpounds
wherein R 1 is 20 Cl _3alkyl and R12 is hydrogen or Cl.3alkyl; or Rll is
cycl ohexawe oang21RL2 i s hydroxy. Another nost preferred s®oTgrSoups26f
conpounds are conpounds wherein R11 is hydrogen or phenyl; and R12 is

- OC1. 3al kyl ; g)' y‘% re| n R11 is phenyl and R12 is hydrogen. Yet another
nost preferre ‘group of conpounds within the nore preferred sub-group

defi ned aboveRAie-CIOIDYNISHOHEN BRI By dregdty of RYexl RhdkdRlibgétierSEENRIRe, 25
wherein Rd and Re, together with the nitrogen atomto which they are

attached-NHCé-O)ﬁHﬁGth no or p| peridino. Another preferred group of

ds of d f | a R5 N
S 1 a8 (MEnensi st bk Gant MR Recl misBh pBioali uplhludh 8 180D o
or - N§CHY sapdiniatd s%léaearﬂtgﬁﬁalomow ENONGS,, LT Icqg@t)m‘btct@icgNRdRe

-NHC(=OQ)CH=CH-; R 1 is phenyl or heteroaryl wher ei n” each phenyl is
opt i onal kyd Eukeliylt wheseinyit:hkyl is pptichally subssitutediwithd o @lsebstiseenty sshackedl 0, - OR

D - 35 ey oML Rlepsy Sat BT, Pk B A & i5hders F?&%ﬁﬁ(ﬁ%og%%ﬁi 04 from

car boxy, dﬁ{@lkﬁx ¥nd RAteAHaBPhetadarye ACptiBEaIBNGIbRRuled mﬂﬂp&em@g W hydrogen
or Cl.3alkyl; and wherein each heteroaryl is optionally substituted with 1

or 2 CI-&diSkiwentSsamlstltuents and 10 R12 is hydrogen or -OCl _6al kyl. Mre

pr ef abI Yy, fi2 C ounds la (I1), R11 is phenyl, optionally
substi®t ut ed mﬁﬁthls%ng’iogﬁngﬁ‘giqlrﬁﬁ ts selected fromhalo, -OR , -CN, -NO2,

-SQ2Rd, - O(=Q)dpd Tréi&‘dbls;lfo?@érﬁl){éund‘é\/ﬂﬁfc@inﬁlaqm 3l kyphen§l, Bpidang! | y

substituted with substituents sel ecteéd fcgom car boxy, ydroxy, and
ami no, amubsRthtédswih drosGembssituadts s iebHCBelefromEalor CN, ]NQ3, GS(DZR t hi ophenyl ,

furanyl, -B%er)ﬁ'd,yl 1 3afl(<alz Ihgrem (9 aiky?1 c}ﬁtlonglgf substltute w1tr111 f or 2
substituents selected from carboxy, hydroxy, and amino, and RYis hydrogen or Cj.zalkyl,
15 or R' is pyridyl, thiophenyl, furanyl, pyrrolyl, isoxazolyl, or indolyl, each of which is
optionally substituted with 1 or 2 Cy.zalkyl substituents.

Most preferable are compounds of formula (II), wherein R'! is phenyl, pyridyl, or
thiophenyl, wherein each phenyl is optionally substituted with 1 substituent selected from
the group consisting of chloro, -OCH3;, -CN, and -CH,;NH,; and R%is hydrogen, -OCHs,

20 or-OC;Hs. Among most preferred compounds, particularly preferred are compounds of
formula (II) wherein R* and R taken together are -NHC(=0)CH=CH-, R'! is phenyl or
pyridyl, wherein each phenyl is optionally substituted with 1 substituent selected from the
group consisting of chloro, -OCHs, -CN, and -CH,NH,, and R is -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-phenyl-4-methoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;

N-{2-[4-(4-ethoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(3-hydroxymethyl-4-

30 hydroxyphenyl)ethylamine;

N-{2-[4-(3-phenylphenyl)aminophenyl]ethyl }-2-hydroxy-2-(3-hydroxymethyl-4-

hydroxyphenyl)ethylamine;

20



optionally substituted with 1 or 2 Cl-3al kyl substituents. Mst preferable
are conpounds of fornmula (I1), wherein Rl1l is phenyl, pyridyl, or

t hi ophenyWwo mfoex1ei n each phenyl is optionally substitutedPeirtusod36237
substituent selected from the group consisting of chloro, -OCH3, -CN, and

- CH2NH2; and AR{@(EU? Er{g{y@_g etho:%k@hlyl)%ﬂn% he SRRy 1 - A0RAthx ?Qsﬁ preferred

corrpounds y ‘preferr € conpounds of  formu ) wherein R4
and Rb5 t}@a@nymgfe}@mnomcﬁl -5-MbEhHanGd:CH-, R11 i s phenyl or pyridyl,

wher ei n each phen is optionally, supsti.t d sylstituen Iected
fromthe gr %ﬁ%ﬂ§¥‘ﬁﬁp@?weﬁpﬁ¥® mu@&&@ﬁ“zg&ﬁo§ﬁ&(ggﬁﬁmﬁ@ne R12 is

d is any one of conpounds 1-102 shown in the
Exanple@y&%g%@kwgaﬁﬁggﬂﬁ preferred conpounds of the invention include the
f ol | o ng: NHL12{4{ﬂph&n&nhﬁmyhmHmﬂ@hmmxmbhgmyﬂmmhﬁﬂ@ﬁhﬂﬂﬂHB et hyl }

- 2- hydr oxy- 2- (3- hydr oxynet hyI 4- hydr oxyphenyl ) et hyl am ne;  N-{
2-[ 4- (4@@%)(%%1791@@@%@% ¢thy lémﬁw } 2- hydr oxy- 2- ( 3- hydr oxynet hyl -4- 30

hydr oxyphenyl hepyl ] ethyl }
- 2- hydr oxy- 2“%%‘5‘ Xéggh&ﬁé“'\h?é’ﬁg“’ké roxyp ﬂ%“@% e p‘%@e B Vo 03/ 042164
PCT/ USO0Z6 2823 do- Myd&o%ph&lﬁrlfealyi@lﬁﬁayl 4- et hoxyphenyl )am nophenyl ] ethyl }
- 2- hydr oxy- 2- ydr oxy- I—% qui nol i non- 5- yl am ne;

S

8-
[ 4- (4- met hox Iﬁ%rﬁ%(‘}-&?ﬁoﬁbﬁﬁé ql@@ﬂgﬂnyylethzl}r%aydssaw% (%éowé%}net hyl - 4-
hyd th
NY{ rz?‘ﬂqu%ﬁé% }59}%21 oxyphenyl ) am nophenyl ] et hyl ) -2-hydroxy-2-(3-

hydr oxynet hyly-42hydsoxy Yiky)) @hidy Mznéth l}&-h&droxy—’? (3-formamido-4-
2- [ 4-(3- pheny I‘-{1 j!rrilgt-(k%gxyp engl ) ami !I?]Op eny?,] et hyl - 2- hydroxy-2- (3

f or mam dIydEDXbiylthﬂdibyt[bM@ﬁyne) set hyl ami ne; f .
2-[4-(4 - 2- (3" i do-4- 10
hygroiypﬁgngﬁ\}/@?ﬁ (%%%%ﬁl@’qglﬁﬁqﬁnép}]%&)ﬁ Iﬁflﬂﬁl lﬂﬁ ?ﬁ%ﬁ %Oé‘gﬁeﬁ;r]ag hgl

} - 2- hy drgiandidb 3+ hir he@ylfethywﬁh@xyphenyl)et hyl am' ne; { 2- [4-(3

- phenyl - 4- et hoxyphenyl ) am nophenyl ] et h}ll -2-h Zy
f or mhdi do- 4- Mzdﬁﬁmm&y@hﬁw)ammhwy Jethyl}-2- hydroxy- (3- eotmmamido-4-

hydroxyphenyl)ethylamine;
N-{2-[4~(4-ethoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenylphenyl)aminophenyl]ethyl }-2-hydroxy-2-(8-hydroxy-2(1H)-
20 quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine; and
N-{2-[4-(4-methoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-ylethylamine;
25 N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;
N-{2-[4-(4-ethoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(3-hydroxymethyl-
4-hydroxyphenyl)ethylamine;
N-{2-[4-(3-phenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(3-hydroxymethyl-4-
30 hydroxyphenyl)ethylamine;
N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
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15 N-{ 2-[4-(4-nmethoxyphenyl)am nophenyl ] et hyl

}- 2- hydr oxy- 2- (3-f or mam do- 4- hydroxyphenyl)ethylam ne; N {

2- [ 4- (4- ewbozpphienyl ) am nophenyl]et hyl } -2-hydroxy- 2- (8- irgarusey3a2671H) -
qui nol i non-5-yl ) et hyl am ne; 2- [ 4- (3- phenyl phenyl ') am nophenyl ] et hyl }

gjga’?gogﬁeﬁﬁ?&%dmx Eﬂi&g@@% WgB!ﬁ yﬁﬁ?’é{ﬂhgﬁ)ﬂ}'h&)hﬁ&%&xy 2- (8 hydr oxy-
2-[ 4- (gmﬁkko/xyp ﬁy?g&#%h&@%ﬁa et hyI - 2- hydr oxy- 2- ( 8- hydr oxy-2(1 H)-

qui nol i non- 5-N{ )muhgdphanyilé etR@yphenyl)anunophenyl]ethyl} (R) 2- hydroxy-2 -(3-

N-{2-[4-(3-ph th h | 1 et hyl R) - 2- hyd 2-(3-
hydro&yr?é’ﬂ???‘b’%ghé{ arfg%yﬁq%ﬁ%ﬂyﬁ%@%am r}ﬁg eny ]? yl}-(R ydr oxy- 2- (

2-[4-£4- et hoxy ?gﬂﬁﬁ%ﬁ%ﬁ%ﬁ@x@%{w anhno;(h%hyﬁetﬂw«m I&dﬁo%flw@t oxymet hyl -

4- hydr oxyphenyl Ifam-ne; (3 - )am nophényl ] et hyI }
- (R) - 2- hyhiaido2+-hydirbyyphexyl patttyibaming- 30 hydroxyphenyl )et hyl am ne;

yr oxy- B LV GHEHRHVBIHH Y STgPEER Bl RS 2,5

N e P

[ 4- (3- phenyl -M-{et[hqubmnylhe)r@hmunoplhmmbth&l}P(W) -2 hyde G- 2 hjatmeryd @4 3-
hydr oxynet hyl - i/dr oxyphenyl )ethyl am ne; 5 N
{2- [JLO(B’IYSF@WW@IW ERYKSYBheny| ) ami nophenyl et hyl }-(R) - 2- hydr oxy- 2- ( 3-

f or mam do- 4- ) -2-(3-

2-[4-(4-et ho%ﬁ%gﬁgﬁr}%@ %oﬁﬁtgﬁwﬁﬂ@afm&p?]@ﬂywlér(lg)xz-h r(0 ény o(? mam do- 4-

h)(/g; o;ymgﬁm@;m%@?kmmﬂaaﬂ%m@fg gdehenyI phenyl )ﬁrr: nophenyl | ethyl }
I ox or mam do I 0X m.ne; N-.

f2 [ 4- (3- phenw{ (2= %t(ﬁﬁﬁbmﬁqyw&w eflém&%yé éif’%&-a%ggﬁ%ﬂ“%‘?&

ormam et hyl am ne;

[ 4- (4 rreyr%o ﬁén%y)féﬁg'%q%‘g%henyl] ethyl } (R) 2- hydr oxy- 2- ( 3- f or mami do- 4-

N-{2-[4-(4- ethoxyphenyl)aminophenyl]ethyl}—(R)—2-hydroxy—2-(8—hydroxy—2(1H)-

quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenylphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
20  hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(4-methoxyphenyl)aminophenyljethyl }-(R)-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(2-chlorophenyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
25 N-{2-[4-(3-(2-methoxyphenyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-cyanophenyl)phenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-3-yl)ethylamine;
N-{2-[4-(3-(4-aminomethylphenyl)phenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-
30 (8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-chlorophenyl)phenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
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hydr oxyphenyl ) et hyl am ne; 15 N-{2-[4-(4-ethoxyphenyl)am nophenyl ] et hyl

}- (R) - 2- hydroxy- 2- (8- hydroxy-2(1H) - qui nolinon-5-yl)ethylam ne; N-{
2-[4-(3- pWemonphemyl ) ami nophenyl ] et hyl }-(R)-2-hydroxy- 2- @8Thysd/asey? 2( 1H) -
qui nol i non-5-yl)ethyl am ne N- 12- [4- (3 phenyl 4- et hoxyphenyl )

am nophenyl] et hyl % hydr oxy- 2-

hydr oxy- 2( 1HNV-d il 1(4T@ﬁmymgqt dphepy - Wgthowp}{enyl)almnophenyl]ethyl} -(R)-2-

L TR 7 DRIyl 2 by 02 (8- ooy

- (2-chlor 0pham{E)[Msmyic)fﬂmph@m%ﬂelhwmy})am(rﬁph@}yﬂyﬂivk}x(ﬂ 2-(8-
hydr oxy- ZélH) qui nol i non-5-yl ) et hyl am_ne;

hN-yé r2 [ 3?(3%2%& 9%%@@)%%%?%%1}?8‘5%?]& hyl }-(R)-2-hydroxy- 2- (8-
2-[4-13-(3- cyaggﬁgg?\ﬁ;ﬁgﬂ ﬁ)}geﬁ Mﬁ'orgﬁ&lnéiﬁ eltl\ﬂyﬁm?ogh(e%qezttqﬁilél%g& 2-(8

FZ dE gxy4@6ﬂd7&)5r-met lﬁyﬂrbﬂPBflle) uireliyh-Snglyeeylarhine;1 2-

&5 ry o oA oS i s o 2 9
2-[4-(3- hlor am nophenyl ] et hyl R) - 2- hyd 2- (8-
hydr oxy- ?’ﬂc—‘iﬂ 1&‘8 ?ry§’<u>)"8’é’19 %‘%t hyl ani ngy ]22 Vo o%/ (()4)2164 bCT/ US02/ g6237
N { 2-[4-(3- 1(14Qa{m(quqiyhmylphaﬂethdxy@hmhﬁﬁu@mﬂwe)tlalmm)emwbheﬂm%‘r }

-(R)-2- hydrox (8 dr oxy-2( 1H) - qui nol i non-5-yl ) et hyl am ne N-
[ 4- (30 - (t&dray éﬂhélnyloillnqﬂ ﬁé’d)lfié‘f! lagH®%iy| ) am nophenyl] ethyl } -(R)- {2

Uiyt oxy preng T o R R R R PR <§>5%-E§dr%%y—2[<’é (2

hydr oxy-RrdfSyyd mrg,qlhbﬁ_5qm)eﬂglahﬂﬁa 5-yl) et hyl am ne;
2-[4-(3-(3-p r|d (phen am noph | Tethyl }-(R) hyd rok/ oxy-
2(1H) - qui noI |1Ndﬁ [E} 9+(}te@mana&ﬂlhé*mwgomher[wa(renq@ww}qﬂa»g} }-8)a2- Hﬁ‘%ﬁéiyphenyl )

Py oy Zerhy Sty RGP SR
ﬁ 5416 3- (2 4- pyni {Qy[|4)ﬁ‘34(3f&l&?ﬁlﬂéﬂﬂ?—ﬂ%ﬁétﬁﬁkﬁﬁﬁﬂﬁﬁyﬁlh@ﬁmﬁyl]f}thﬂ R(R22:hydr oxy- 2- ( 8-
ydr oxy-2( 1H) - qui nol i non-5-yl ) et hyl am ne;

hydroxy—2 -(8-hydroxy-2(1H)-quinolinon-5- -yDethylamine.

The compounds of the invention contain one or more chiral centers Accordingly,
the invention includes racemic mixtures, pure stereoisomers (i.e. individual enantiomers
or diastereomers), and stereoisomer-enriched mixtures of such isomers, unless otherwise

20 indicated. When a particular stereoisomer is shown, it will be understood by those skilled
in the art, that minor amounts of other stereoisomers may be present in the compositions
of this invention unless otherwise indicated, provided that the utility of the composition as
a whole is not eliminated by the presence of such other isomers. In particular, compounds
of the invention contain a chiral center at the alkylene carbon in formulas (I) and (II) to

25 which the hydroxy group is attached. When a mixture of stereoisomers is employed, it is
advantageous for the amount of the stereoisomer with the (R) orientation at the chiral
center bearing the hydroxy group 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 () stereoisomer.

30

General Synthetic Procedures

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

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



N 12- [4-(3 -(thiophen-3 -yl)-4-nmethoxyphenyl) am nophenyl] ethyl }
-(R) - 2- hydroxy- 2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylam ne; and 15 N
{2-[ 4- (3-wB-0slkxaspophenyl ) - 4- met hoxyphenyl ) anm nophenyl | et hpCTRS0R}6227
hydr oxy- 2- (8- hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne. The conpounds of

the invention contain one or nmore. chjral . or di nal the invention
i nol udes picad Bt whereSp e TS itbiBeat SRS AreT kit G tperdfis orer <
or di ast ghREMMbR)ratict ¥ ré4cin®) kSI08ME, pRiEhed) . yarX biveSothdr pysteks | soners,
unl ess otherwise 20 indicated. Wien a particul ar stereoisoner is shown, it

wi || be gemibifiensond alpp tehwe@urlRss| dtlegwisa stakasl. 4ptimyrp seacHpmeendiinsamay of ot her

t [ . be. int i1i . this i ti I
ot her vi SG DL F eI ST an VA Bl 1 R e s S e B as &
whol e § spehe tillBd BEhE drtdy rbitheRpaaSEen Plocetigls. Ot her isoners. In
particul ar, conpounds of "the invention contain a chiral center at the

al kyl ene car bdwlditipnply.rasivel belappaaerd t¢ thiope slallebingthé eith, coneerttipdalprgtegtingup i s
attached. When a mxture of stereojsomers is epployed, it i .advant ageous
for the SMRMAPered Pt ctih bt onal miovpRSOB YndRegitegiie e chi r al
center beakiifg 111 MBREVLY sGMPpbR S FoBATG a phadhliTBnamRMM o], at he
corresponding (S) stereoisoner.” Wen conparing stereoisoners of the sane
conpound wellhe stiRble cardétins doeproiestiqr afdalepadectiver are kell(k8pwatietheairsoner . 30
Generlad nt hetic Proce%r%s The conpounds of th§1 i nventi on can be prepared
usi ng' t he RECHEUS SSa™PEr GE BB IOa OFELRS $THHEF IR iR XY RrO G SIS R AT

et hods gl ARORE AR pldecirbd foP freir ¥ SR AA2AE hIRKCERLSRR34237
appreci ated t hat re typical or preferred process conditions (i.e.
react i onamémppro&icting grouptar imgdroxyrprateatiag igomipafiay emctrinttyy bewinoged, Sor
pressures, etc are given, other process condjtigﬁs can alg}a be used

unl ess ofFUFRIFSRY LealnER, Wishin SpeRs FIFHORBEICHACEh A Y MY BTOHR h t he
parti cul r r 3 it d et er mi ned
By one i e o e PG R of

Addi tiSonahlladivrm®nwattonb&\ silypaydrnty-potdchiog gramipirhdyeabnvenierntlydbeaempved by
conventional protectjng . groups may be us fo preve certain functional

d
groups f HERHFAHEY i tHPTR FILITES: S%&&fqtr@ﬁgty RHROUPY; TOrige. 08 b¥ i t abl e
prot ecti Rg,oHQHRith Qh a8idP&lchi A ﬂg@focﬂm&aéi&na' group, as well as suitable

conditions tor protection an eprotection, are well known in the art. 10

Repr esent at i vén edditiqul, asmefoud protecting @rags i(inglugimpumsinaspebténtohe @xgupeaod ect i ng
roups are
g P 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 (III):

9
|
aN R12
R |
R® R5R6 WA & I10
R 11
R* R
(D)

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



gi ven above. Typical procedures for their renoval include the follow ng. An
acyl am no-protecting group or hydroxy-protecting group may conveniently
be renoveap oBos216exanpl e, by treatnment with an acid, suchPa3/US02/36237
trifluoroacetic aci d. An arylnethyl group nmay conveniently be renoved by

hydr ogenol ysi ta ial catal yst, such as di um on

car bon. %ﬁoluf}‘ﬁ h@bﬁ&?’@{‘ﬁlﬁ L UPRER© t(?%tﬁ%%og%h%’plbaiék “emoved by
treat nmen LbnendhHaRlids vegpyisour ce, such as tetrabutyl ammoni um fl uori de,
or by t%lg% ni\} ﬁ[hgn agl ,)Ssuch as_hydrochloric acid. In addition,

numer ous pr otAcbmpgurg:t alufosmglar(d wittiany RAisi hydrqsy sae be pragargddysieprategting

hydr oxy- prot ecti ng groups),, i r_ intrgductian renpval , are

descri be@C?YFPS@r@é?%COIQEPuQHd’f%WHa&%P@E‘Pllﬁ s ésl%ﬁj 8%’? ag@f‘i]ir?f( Synt hesi s,
2nd Edi tkﬁ%ré%%@tu%, er{%ﬁ{@he 1Went1%§%ﬂov1@é§q dlélh&@@?‘"p?e afhphecting GOUPS

in Organtc Press, NY, 973. Processes for preparing
conpoundeomfouhtief forumiv pwhaein Ritiohjdtexy, asmpnsmg éeproteatingli nendsporsting he
invention and are illustrated hy,the progﬁ)dyre l‘t‘)jll_low 25 .A conmpound of
formil a ¢aypeeas o orprdd) whersip BdprRecpd kg i POPIRLECHRS &0 nd of
forrrula%é% RlO-lRlS(RQ)WRlB 21 RXI NNR12 RBRT RS/ | RBR4A R
R10 R11 IB wherein R15 is an am no-protecting group. Accordingly, the
i nvention pr omcdﬁ@oandreﬁﬁmdulaf(ﬁrwlmremﬁflsﬁgdﬂoxgmapcalsnd)e@freﬁamdrhyl a (1),
conpr.i si ng deprotecting a correspondl 03/ 042164 PCT/,US02/ 36237
corrdend Grotee g A eereppqnding gosppauad Rﬁ@rmglaa( a‘?ﬁ]i‘%%‘n% oS AHBOgr oup (e. g.
1-(4- ® z ) wherein
R3 is hygi%wa%%g%%lgéh%%%%ﬁe {)ybg %%%rglgﬁgﬁgw%g)éfgg%ﬁldl gg)ugonpound of

forml a @Akgortiglyeihe ifEntion pfdRgdesantetiRgilior pre@am/gia omylpcﬁ.uﬂrccftfemtulm@) group.
Accordi ngly, the_invention pr OVI des a rretg(?%g ar ng i{w conpound of

formul a COMRPLRE PEOIREINER RFEFRAAINEOMPPP YRR c§PPespondi ng

;?gﬁgu?gaxgjnofp%t@wﬁg éljozlp wgrb%hfylﬁﬁmd'ﬁ;’ is bt @Mﬂﬁg’%l hSh By ALK ecting
15 group (e.g. benzyl).

The invention also provides an intermediate compound of formula (III) wherein
R is an amino-protecting group (e.g. 1,1-di-(4’-methoxyphenyl)methyl or benzyl); as
well as an intermediate compound of formula (I) wherein R?is —OPg1 and PgI isa
hydroxy-protecting group; and an intermediate compound of formula (IIT) wherein R" is

20 an amino-protecting group (e.g. benzyl), R®is -OPg', and Pg' is a hydroxy-protecting
group (e.g. benzyl).

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

25 bromo).

(R

R1 OR16 FI‘15 / R13
RA N S
| x + N R’
Ré R’ R® \ A |
R? R® R10 N
R* 3
(IV) (V)
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benzyl). A compound of formula (1) wherein R3 is hydroxy can al so be
prepared by 10 deprotecting a correspondi ng conpound of formula (111)
wherei n RYB 03®4AM am no- protecting group and wherein R3 iPSTASPY3628%her ei n
Pgl is a hydroxy protecting group. Accordingly, the invention provides a

t hod f d of, f | t ect
(r:rgr r gs pog(r:h nd* %Bﬁﬁ?}thg? gﬁélﬁﬂ’rgv’@??? 5’16&}?&&8\') %re agclozliﬁpo(%gﬁ'leﬁcr)op?gt Ie(r:]'? i ﬁg
group (gfognulggﬂlé (%mﬁ'ﬁﬁ‘nga%adtﬁl a@%sﬁe!ﬂ@mglaﬂﬂﬁgbfrf@mmlmdmmya protecting 15

group ( nvention al so provides an internedi ate conpound
of for mnoare@ohﬂmg\mmpeumd oRbEmink (a\h) wﬁmn@m?&nm el@tabhglegvloglgroep @g 1, 1

o By L B B Lo G4 o <
Pyt 0%y QEANECJA 19° Ry e CLTRIAS prsauBRUGrat hOmEWRiGh | |)

an am cting group (e benzyl), is -OPgl, and
Pg' is aofrayﬂmpwncﬂ)bﬁfoemular@/) vgtmlm;@ugd obhmryla)(l\’ AIs suhsegumldl ate conpound

f f | 11 b d ) ith
o o i, T B Rab oA e T AR E A TR
|
8{ gLSCE ' ﬂ%&&ﬁ%gltgﬁe ?eavé% gzglq_g%ta}‘é @l'uEE?e&éH’msthé Ekﬁmﬁ%@ ﬁlﬁﬁL%(r% fﬁﬁ%ﬂ%&/g% g Regv IRgg

| RR ththe&rl 4 R (IV) (V) 25 W 03/ 042164 PCT/ US02/ 36237 Accordi ngly,

t he |nvent|on provi des a nethod for prg arin a co ound of farnula (111),
conpiPsi ng r ehcompgund Fdpraua sHBCAYalsH ﬁ?P]i‘FQa‘gfl ¥ oraifa 2 o forgpula
correspo(r‘qbng conpound of forrmula (1V), wherein X is a suitable |eaving
group (e.g. bronp) and RL5 is an amino-protecting group, in the presence
of atransition netal 5 catal yst. V\hen R16 is a hydroxy-protecting group,
the internediate fornmed by t esreactl w of a cgrrpound of formula (V) with

a conpound of fornula (I 14 subse J ntIy
~‘|

R1°
(Vi)

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

compound of formula (VI), (VIID), or (IX):

1 1 o)
R? o6 R2 ya
RG
R® R® R3 RS
R* R*

15 (VD (VII) (IX)
wherein R'® is hydrogen or a hydroxy-protecting group (e.g. ferz-butyldimethylsilyl) and Z
is a leaving group.

Accordingly, the invention provides a method for preparing a compound of
formula (IIT), comprising reacting a corresponding amine of formula (VII), wherein R"is

20 hydrogen and R is an amino-protecting group, with a corresponding compound of
formula (VI), (VLI), or (IX), wherein R'® is hydrogen or a hydroxy-protecting group and
Z is a suitable 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 (III).
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deprotected to formthe internediate of fornula (111). Suitable conditions
for this reaction as well as suitable leaving groups are illustrated in

t he Exanpwevsamdeare al so known in the art. 10 A conpounacaefushosdrsta (111)
can al so be prepared by reacting an amne of fornula (VIl): R15 (R )w R13

R14N N R12 R0 R11 VI 1), wher el 4 1s. ng .R15 .1 & an

am no- pr ot ec'ﬁT E& I%VFBG%H ?léé Br.ov deeﬁfﬂ%ora/&g%Hreggmtc%%%%gﬁgmgfoqﬁ%@&% @’( Vi),
Vi), 3R 1i &c , Bémdrisig i RS R3I1 R5

R RLUC R L B P B O e oy

hydr oxy- gemespending cempeind(of fgrmule (Y beuhsrtiai Bre ehd RS 41g pjchdiydragen withas | eavi ng

. A dingly, the i ti i d . d f '
ompound core=opig petprnd o s (LD bR L NG B8 castFes BLABREO2 ne of
formila GMudoding WRIRInA e 4 dﬁydr@ﬂr—ﬁ%@&?%@ro@ﬁd R15 is an am no-protecting

group, with a corresponding conpound of Tormula (VI), (VIIl), or (IX),
wher ei n R16 i Dehgndlingemtherspecifiy dalossyofphosubstiiupgfsgrasiapormeh th synshesicsui t abl e

I [ . 0. . 16,1 . - tecti , th
I o Nt U SR
conpound _d@%rotef:@érm@a@tic(nw tb frédiRY l&%%\ﬁ}%@ﬁ‘ﬁd € RIvehG&t. SbrleRafplea t he

I nternmedi ate of formula (I'll). 26 03/ 042164 PCT/ US02/ 36237 The

i nvent i ocompemdprduimigs (B wm_reﬁnmR3 fsdrydpxgpad iRﬁzgaIai_ R Grapoliytiiogen camberul a (1),
\r/vgg(r:te ﬁﬂz 9 ?%plarsed_b??ga;cti%g gln Ii:;%%rmesdiaate g%/ t%?n%(l}a/i_(ﬁ rwof}e?é:ng IRIa 95 -%IQgU ,p Whe(::rg EBBf I3 ng
hydroxy-protecting group, and R is a suitable leaving group (e.g. bromo) with an
appropriately substituted boronic acid to form an intermediate, which is subsequently
deprotected, as illustrated in Examples 65-102.
Additionally, a useful intermediate for preparing a compound of formula (VII),
15 wherein R is hydrogen and RY is an amino-protecting group, is a corresponding
compound of formula (VII) wherein R'"is an amino-protecting group that can be
removed in the presence of R'. A compound of formula (VII) wherein R is hydrogen
and R'® is an amino-protecting group is itself also a useful intermediate for the
preparation of a compound of formula (VII) 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 (VII) is a compound wherein R and R" are
both hydrogen. Another preferred compound of formula (VII) is a compound wherein R
25  is an alkoxycarbonyl protecting group (e.g. fert-butoxy carbonyl), and R" is an arylmethyl
protecting group (e.g. benzyl). Another preferred compound of formula (VII) is a

compound wherein R is hydrogen, and R" is an alkoxycarbonyl protecting group (e.g.

tert-butoxy carbonyl).
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correspondi ng conpound of formula (VIlI) wherein R14 and R15 are each
hydrogen with a correspondi ng conpound of formula (VlI), wherein R3 is
-OPgl andwBgl/oidee hydroxy 5 protecting group and RL6 i s &CT/US02/36237
hydr oxy- prot ecti ng group. Depending on the specific values of the

substituents, Jvariations-on the synthetic schenes described above can be
enpl oyed, parEﬁ%@#%@#%Lf%L¥W8§§9%%r of coupling and deprotection
reactions, toTpe mi}éﬁﬁo@alg@ﬁmm@ pBirndaB&tic AV @M jositionS 86 mBXAAPA Sompbungonpound
of formula (1) wherein R3 is hydioxy and R12 and R13 are hydrogen can be 10

pr epar ed obthe izeentiong Aaeoridimgly, thediostpeund, pfedenablyan (fhe)fovm@tfel n RB3is -0OPg',
wher e Pglls a _hydrox tectin rou d RL1 . ui table | eaving
group (el PRAM3PeHY )ylﬂ Cl%péh% 53 p‘?aBS’Fg‘é'i“@ﬁ e@ﬁﬁs&f‘w%%&e @5‘?1 Sic acid to form

an i ntser gBEiRdRitioWhiueR ad §ra§51b1§c§&¥!@rﬂlt ddtinQEMAH, %Pﬁc?rﬁtms%%ublll bysihaksd 1 n
Exanpl es 65-102. Additionally, a useful intermediate for preparing a

conmpound of f Bymayeof(iNastrpfion, 15e edrepamind i e admixydl Mo@mwrmmﬂlomIS is an

aher o n Aot caiiss 3o Puedibig S T et ORBAY BovoRerOUEs FRigre
pr esence eBfirfRimpeAiGRTRIHHD walerf, %‘hﬁ@ﬁe@lk(awslu):h ﬁﬂﬁﬁﬁbéﬁtﬁ&ﬂcdmﬁpo@@ﬁ@&ﬂp and

R15 is an am no- protect|ng group is itseif also a useful ernedi ate for
the pr eparrtanlfmm abow Ownp@hmd%%lbsowmghmf(tw adtivetvempotiad, anRindreand R15 ar e
hydr agen. 20 th rovi des novel jnternedi ates of

£ or it ey GarBabrdt Ok b Fouh I o Beo B R IO oskiBe: G Cadip, RS i s
hydr ogen cQhmdh cﬂx‘ﬂe?é’ad%ré%gﬁédt@ QuiH A48 nséﬂﬁx m% BinNacke, %n%%1@&xe any

of the val ues defined her a sa ereo A preferre nmpound of
fornul a @dghgsiurs saaxamptmmid: moerynalﬁﬁdcahxﬂoslaﬂiaodnnemamutdh digadrimgen. Anot her

referred, compound, of for VI | ound wherejn 4 25 is an
gl koxycaIPB%S:R{}T%)t gf”é’&‘fliﬂﬁfj él 26013 @Ilstmt eIk cermeBls§d indhy R15 is an

aryl meth conmpound of
formul.a {érmug)dh?{s@gf ?%g%ﬁgﬁmﬁer%cﬁggwé%sﬁéﬁr %dgag}ﬁtﬂgrgéd& F&%@g‘?s an
al koxiypcacomstyichpsaties stard gyalgie fed gginidid.- but oxy carbonyl). 27 WO

03/ 042164 PCT/ Us02/ 36237 . . Phar ymaceut.i cal 03| tions Th inventi on al so
provi des phar (i\vljé%’tﬁ‘il F?:‘Bposétb?f‘p?ﬂslra QHBWLWEWP P AP iong thene

e A e ST L SRR RS,
of 5 adnethasdly giycavine, Swuleitol asoneacukcowrsopaniestick as polgeltiylehs glyacbll oills, oror
adm ni st (v%%elr Oo%tl%%(alllyn\gg %ts{lsopréndmg agent, a solubilizing agent (such as a cyclodextrin),

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, sucrose and a sweetener.

25 A composition in the form of a tablet 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
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By way of illustration, the conpound can be adm xed with conventi onal

phar maceutical carriers and excipients and used in the formof powders,

tabl ets, wopsihbrass elixirs, suspensions, syrups, wafers, PamdSohzs2B7 ke.

Such pharnmaceutical conmpositions will contain fromabout 0.05 to about 90%

by wei ghtexgibiehREnRH hat& g@lﬁﬁﬂ??&ﬂégle. adr Rl ay 10scanneliaharit bemgbout 0.1 to

about 30% The pharnacettica npositions may contain common carriers and
exci pi entcsmpsurcharsishiglomoddcalac weight gelyathylane glacil csebe prpaed iandfiled foad e,
magnesi ths%ﬁar ate, sucrose, mcraqcrystalline cellulo kaol i n, mannitol,

e,
di cal ci u %fgﬁﬁ’a‘fa@?u &Y W‘E}’ﬂn aefeve CQHH’OHP%W‘EY%@%PC V9l At gr at or s
commonl y sHﬁﬁcgsibﬁ' if &fble oA fwleﬁdﬁgl@ glgﬁlrd J{ﬁgﬂfﬁn 'of'ﬁgmdn‘ﬁféd'ce&%]dﬁg gi(l) gan be

croscar nel e, mcrocrystal se, 15 cornstarc ium starch
gl ycol at erepckdaindifilied imoiadoftAelatiqehpbulzonposi tion will generally consist of
a suspension sol ution of the caonpound or pharmaceutically-acceptable
salt in a sui &r&B]IeéLJInfiﬁrﬁiﬂéPtGé‘? ps included ame gracag argidcelllosgnwdiung| yeeri ne,

sorbitol, - I to; : e oils or water,
opt i onal {5y VRCHFRHRGR, Ko S RoRO LSl P B BBbY e as

cycl odextmdtiylcell2bbspy smsmisy,atdrsteandsdhiflestiuinit., Lulidantsgh&ganbe ufddanandag or
coloring agent. Alternatively, a liquid fornulatjion can be prepared froma
reconst i tRASABIEN SERRERES OF QtBer TBals Seakies oiipRsic asish Bilicaneduid clelcywaxesn@ibund,
suspeqfli ngq 89Nl siGr ose and a sweetener can be reconstituted with water
to forma suspension; a syrup can be prepared froma powder containing
active i ngrediFavoring dgenessuchns peppeymiat, eflesf. widkrded opas} flavofing or fhee f or m of
a tabl et can be prepared using ané sui tabl e pharnaceutical carrier(s)

rout i nel kg §aHalpe pe pyedp Axdditipnally . imay hpeesiteplee addn spleriag agent tosmelée carriers

i ncl ude qﬁé;ﬂ% i . r e ] crystalline
cel lul ose an E%ﬁufrq)}déﬁlg@%? %%Cgiéﬁlpﬁ%geaﬁ%rﬁg&?ﬁoy?%é?#E)lﬁ?fdtgﬁgb%%%é tabl et can
al so be provi dad compbimd of tedhvéritioMatd teirttharice GO0l -dcbatiteshltashapar t - of

the carrier(s). In addition, active 30 conmpound can be fornmulated in a
cont rbl | S FEVewben giysngarcnisiatlyxan he fapmatedvrpiiramusgular, inisaghesghed i ¢ or

hydmphOtﬁithan??&Jsia)&nﬁﬁstf osition in the formof a capsule can be prepared
using routi ne encapsulation procedures, for exanple by incorporation of

active conpourdtypitdl coagodDlodFoOha erdusBId/ &/SARABERB ddmBXtiaHbe MIScomiis® a hard
gelatin capsule. Alternatively, a sem-solid matrix of active conpound and

hi gh nol &€ aPEPeRiaoy it sobBiopaligptienagighipaion aapil, by ermplgrasarhismil 61 | | ed into

gl Dg(r)fj ggésgﬁfe ¢ ?}}f)kc%i cc%lpc?sit%?ll #df 111?1%V6%f0u§8} inYrSth%gﬁgarlﬁri]rgstirar@ioR %}iM ethyl ene

20  consist of a sterile isotonic aqueous solution containing, for example active ingredient and
dextrose or sodium chloride, or a mixture of dextrose and sodium chloride. Other
examples are lactated Ringer’s injection, lactated Ringer’s plus dextrose injection,
Normosol-M and dextrose, Isolyte E, 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 example, a cyclodextrin; and an
anti-oxidant, for example, sodium metabisulphite, may be included in the formulation.
Alternatively, the solution can be freeze dried and then reconstituted with a suitable
solvent just prior to administration.

The compounds of this invention and their pharmaceutically-acceptable 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 membrane, liner and contact adhesive.

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



suspension in edible oil, for exanple liquid paraffin or fractionated
coconut oil can be 5 prepared and filled into a soft gelatin capsule.
Tabl et biwoas®4zikat can be i ncluded are acaci a, nethyl cel IPairamsez/3&@edi um
car boxynet hyl cel | uI ose, poly-vinylpyrroli done (Povi done), hydr oxypropyl

met hyl cel,l ul ose r.ose arch.and eth el S Lubr.i c hat can be
used i nch’ﬁcf@ PRy é) llﬁﬁrgﬁeé‘gwﬁ%u%lrmc?f)ﬂté . ﬁé’ﬁﬂ"ﬂ‘ PS T TP ERP U on g?&e%%'el c acid,
si |'i coneof {ratisbernfa®pehdd@Sethe d@]vjze?y oﬂ-&@ﬁ%e@ﬁbdl@g&ﬁé isSidl] EfowiFnaKOkiNg
agents such as peppermnt, oil of wintergreen, cherry flavoring or the

|i ke canSed,$or dxemplelf,S. Rdttint Noné,DIZW.SEtSlim)pa@éeSj@lﬁy pabowstiwetedder a col ori ng
agent to make thed sage f attractive a arance or to help

i dent i fyC?%@uB?%BBIé?t 'I‘ﬂémcdt% gﬁaﬁve& O{ rpm:gh lgggrg?ld t heir

phar mgceut i caphyy ?c‘f@r?e?ltrﬁgl{rﬁr %ﬁflaﬁﬁuﬁ@@ﬁn & BoApSundTitNSinvE@bnds WBRlation.
parenteral Iy can be formul ated f I nt rarruscul ar, intrathecal, or

I nt r aveninbalatidmisdnsdffeati vomeank fblyanlwahng @mrp.gmt dllrftmlyft@ thej mspiaitcrmg‘@m ar or
i ntrathe ni stratjon w

I cons spensi o S tion of
nct] ve | ABEdaEe A Py e R oL alaRng S BRT oRbuiZies FRaldht
typical g e} 1i@R1ef QD) LhAURRIME Ae 1h1’fglér§EM@iﬁl.Ne%erQe‘? 'd§@16@stﬁr@ﬂhdé‘a| | 20

consi st of ‘a sterile isotdnic aqueous solution containing, for exanple
active i sgraadofiigh selocitydex thabsmsar a thepenticagbwtd dpray of a anistiwltich & of

dextrose and_sodi um chl oride. O her anpl es are |lactate
i anec,l(f));SoﬁamF’%i’tt%lfféd’aFW’fééﬁl"SPéraEﬂ%Eraﬁexﬁ)f(e&ggaP;‘ﬁuﬁé‘ET’rBﬁS SO B AT g
dextroseg,},sQl ¥5§a ﬁ)lut’l‘&?’ b4 ﬁﬂ yet he(ff rﬁlcfdﬁiz%gghﬁl@les%@gesbﬂﬁolé ke wikRs i onal |y,

a co-solvent, for exa ene a chel ating agent, for
exanpl e, nﬁ&oeﬂth/iseymchlkyrdaﬁiaed et hmm ahDua%@ % oranare|odi tiel paztucdgs wgenat , for

exanple, a cyclodextrin; and an antj-oxidant, for exanp sodi um
net abi suﬁ{@me@eé théé?thl% abeit| 10dee Ariveine fPERHaticn fopHse m/ﬁl‘ioéf”‘?f&ﬁn@]el y, the

sol ution reeze dr and t hen.rec u l e

sol vent P%é"ﬁlzﬁrrqe&cetl%arbﬁﬂ#oﬁ AR Sosﬁpuu?ﬁe cgn%ound’q altiw%sfﬁ? énctt/lggtl on and
t hei rlSD“QééIﬁﬁ@éJédn%@ﬂtfaﬁbﬁ%@ ﬁi&ta@m@age%t bBbeRettibeh ROS AGHI Ufd Sbut Opi cal
adm ni stration can formul ated as transdernmal conpositions or

t ransder nalmghali very deV| ces ("patches"). Such conpositions include, for

exanpl e, a backing, active conpound reservair, ont rol nbrane I i ner
and contact alkdsixpeall YS@I’@FP”EW%&’@@PF&&FC agsRidp die ﬁ’ﬁ@ ogg f{?t? e Pewdade

cont i nuous, of ) GGRALITRYS(RLHEI88 8l MO O3 MIRIGAPETLHE2L 30237 L he

conmpounds™ 0 nvention in cont anmounts. The construction
and use 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 pwm with micronized
particles of a pharmaceutical salt of the active agent and dry blending. Alternative, the
agent can be formulated without excipients. The formulation 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. 4,353,365). 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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of transdermal patches for the delivery of pharnmaceutical agents is well
known in the art. See, for exanple, U S. Patent No. 5,023,252. Such

pat ches map Bo4menst ructed for continuous, pulsatile, or ecTdsSeEsd3Del ivery
of pharmaceutical agents. 5 One preferred manner for admnistering a

For "ol i ver i 0L Gty Sebist AyRedie R dnpule b ePhgRe b Bsifi 0 27 T ee

general dyRRsS:sed p&[aa[dﬁeg&u tEe Rl atiBhad R MDNadd@uisaeson nelidk azelutibmbal er s,
dry powder ‘1 nhalers (DPlN), and metered-dose inhalers (MDI). Nebulizer

devi ces suspahsie of actiteringmdiont iniagiquetipdpiopsilaat.r Witlgchloselfeasocprbasr @iskut i ¢
agent to s as a.m which is 10 carried i.,n at i . s respiratory
tract. T%eé)élg%vrcgﬁ‘éwlpﬂabgt&\’?%ﬁ? % ﬁﬁp’é)ﬁpgféar\q% dgé?c? %J&ll%(ef%sfr ¢ %?rc]hrsl ch as a

sol uts _Onadgér_s@ AFHGPENRICR R ts B HeQRbEERy&afdrinG]268nOlisifi€hRirbAlirealklades, Wher e
m cronized Is typically éefl ned as havi ng about 90 % or nore of the

parti cl e@IRA), kuch as dilah2teraflubrdedsse (HEA 13hownd 1oL, 3,33 t§aptadliordsr nul at i on

: . . | i fce i e ot o] Ut
of ' & phalEesn IS P2 0 bret Sryelobes BSOSy hr Rt bORER BABRNR o the "
active a@?gfi Planfisiessh RBRHE cO.s09e88/stth &NdhaRPYE pentdhe Bl dWurfablEhis S

typically mnister a therapeutic agent in the formof a free flow ng
powder dubhts serhitiretridlesre padadid) lecithat, arhglyserin. r(Se¢. fenenample. h5S Rasgntr at i on.

In order_to | ev f | owi . the therapeutic agent can be

f or miP at ¥er ?A?fﬁ%?gg?}g@?@ %Q&ngﬂﬁt@?%gﬁ’)as 20 lactose or starch. A dry
powder for nul ¢,i:00 AR MREGon FRMBX&MinGtrakiyn 6ATHRLRLEE Goflf dbout act ose
having a particle size between about 1 gm and about 100 gmw th m croni zed

parti cl e0bP o gbloar Teiceuweight ofsaphtarmhceutienl st plastivg engrediont, Gem abpendi ng.
Al ternatjve, the

. be f | i L pi . .Ih
f or mul at § &nto %’OPB%@% r;’lt‘ﬁ‘%:l ntaPt]garnﬁ [&g@fﬁg%legb&\ﬁ%%ﬁﬁb%ﬁﬁ% n%’g]igﬂgafat i on

car t 1 | d9gseRfnf ABUhSRork A SEINPHAIHRAY RN h oflE h%@_aoh, Eoprépite G

Exanpl es 0 very devi ceS provi comercially include D skhal er
( Glaxt6 Snicriiflatios, chbtedea podssuiized gt fliRarokikanO)s afddedbto avigl contaigng gt ent  No.

6. 375, 5 1DRarERURALSER Of {AGE FAPORED Wb TARRD SRR . U s
Pt ent B e < o e are
descri begarticlet). Bhe BaheltiolNadoaded4i, ah62r0s6l, 28B1e@o8hich fiekn, aoBti@nof aind
refer encle\:/Is Itdr;:%ircg.i %kan:igle\s/\gf %Iocﬁe%}cgsdf dgf%igpg (s)lge/c?f?cz ; 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
administration, can be used in the pharmaceutical compositions discussed above.

30 The active compound is effective over a 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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MDI's typically discharge a measured anount of therapeutic agent using
conpressed propellant gas. Fornul ations for MDI adm nistration include a
sol uti on wp 03eEpensi on of active ingredient in a |iquefi @dTasopad2Bant .

VWhi | e chl orof |l uorocarbons, such as CCl3F, conventionally have been used as

ropel | ant e.to ncer ns r ardln adver t.s of aents on
!to hepozonlé) ?éa?fd Hﬂ‘?%?%iﬂ“aﬁ 35@1&1 géa@fﬂlﬁ%rF %glilﬁtaﬁe agtwe(a‘gﬁg ?f sugh as
1,1,1,2- £§‘et tRfdht Ahe Blspanie o&HFeAn&x%ﬁbal piind te sbvdit3 0B il palieits 3§y @ing; n-
propane, T{HFA 227 have been devel oped Addi ti ona corrponents of HFA

f or mul at amhthe liker MDI admi ni stration include co-sol vents, such as ethanol
t t hi t t I t | d,
Peclthi  andSgtapadiRe of e terdngite nh s ingfiob st fion R tndng S g ep
0717987 |
§ té%t erADgh M0r %ﬁf&%ﬁﬁpﬁ) %@H%g tfarit 1 G /H&}f E}Qf@fhbl‘?lrfrd(n?ébd\@

adm ni s Ion can iInc 001O % by wei ght of a

phar macegsi|Gadays8kbo@ 5000k A48. Ntﬁfnﬁﬁjuﬁ@ban rsdmmi@cwéd inQ Périogicatoeett 20 % by
wei ght ethanol, and fromabout 0 %to about 5 % by weight surfactant, wth
t he renmivaeldy, rbelnplg tinhes el Aepls, clady | camnultlpln dom pap@aygéﬁw treabment eqgamen t he 15

formul ation, chilled or pressurized h oro I kane s added ,t o vi al
cont ai ni H’@yﬂ‘?f’é“reﬁﬂ%lﬂ"}‘rﬁ@é‘@flloé’ﬁq exé%ﬂdFdB tqf gﬁﬁ e, fF ReYSE! “feeg

present) oandnfb Q)r%lartfr@a%étﬂtreélhfen rRdyas§ike chrdific E’drﬁﬁ’ﬁsrtﬁu@n SUSRANSines the
phar maceut i cal 'salt 1s provid as ‘mcronized particles. The fornulation

i s | aadetbriondl adarinistedtion ake mathe gctr&ral ravtyie offi fibor ateur0.pd pigiday tofbaan 100VDI

devi ce. Exanples of MDD devices devel oped specifically for use wth HFA 20
propel | amgédayr preferably @&do ilA0ULgdapat ent Nos. 6,006, 745 and 6, 143,277. In an
alternative pr aration, suspensj on fornul ation i, repar ed spray
drying a coat ﬁ‘gareé?m§ﬂi‘@£$@%tﬁfa%ﬁlsﬂ1g%?%ﬁ?%tﬁﬁ?lf”@l‘%g ngnoée Bﬁé? maceut i cal
sal t of get] %th% fiexagnﬁﬁé'a fof @ tlecé b 65 2 M PY FI8hiABEk V&I R0/ 61108. )
For additi ona processes o preparing respirable particles,
and for rrphlatanar}sdmaeb dm/premt 2fentsuiah b laémigsteried hat@ahbioatictowitihg see U. S.

Pat ent Nos. 6, 268, 533, 983, 956, 5,874,063, .and. 6,22 398 ajglﬁl \/1_\18e

06 53510 TRHEAINS BEPIEIHEOTI! (58 IO HRY BB et LY §
conpound tidaborfe: prbpiBfate HRE® Hﬁ%ﬂ@ﬁ%&bﬁé& salt, or

sol vat e) ﬁ%f%]}mhélﬂgrys ﬁgigoﬂ?l ¢ epr ]‘glrt I ecuI ar mrerznde of adm ni st ratl on, can
be used hfonidisomd)aickBoride] ccrahamcmpme)t |Imaéd1dmscth|sp1$sbnabm ag8ls Threbact i ve

compound is effective over a w de dosage range dis raII
admi ni st 8p-@dmimpstered HahANASERRVING a@flfléﬁfm%tog}hﬁ?r brP‘? tm@é}/ I OFEr st ood,

however, %ﬂ%b?itclal wgv tgnm%hln%fbu& 6 8 P Nl pBRbHibstc ra&fvpﬁ‘ﬂ hiiGitorby! be

det er mi ne i'cran Tevant dircumst ances,
i ncl agi ngaebbbylnmajda PDBE# inldbive (t.zeailomi]ast bierofihméest); an immunoglobulin

antibody (0IgE antibody); a leukotriene antagonist (e.g. monteleukast); a cytokine
antagonist therapy, such as, an interleukin antibody (oL antibody), specifically, an oIL-4
therapy, an oIL-13 therapy, or a combination thereof; a protease inhibitor, such as an
elastase or tryptase inhibitor; cromolyn sodium; nedocromil sodium; 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 pg/day to
about 100 mg/day.
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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31 WD 03/042164 PCT/ US02/ 36237 route of adm nistration, the actual
conpound adm nistered and its relative activity, the age, weight, and
response Wb osheisndi vi dual patient, the severity of the pa&CIrarsn2/3628ynpt ons,
and the like. Suitable doses of the therapeutic agent for inhalation

adm nistration are in_the er ) . of f out..0..05 g/day to
about 1@d@zcgigLWCOHA&IQ%%?@‘%E%%@%E@; éAg?@y SL%%%%W‘% E‘}gﬁ' g/ day. A
conpoung | i | i RESHap RompY¥EElsior thintémtlod. t i nes
per e i PErIES R B R e o ™y,
requi re adm ni stration over extended periods of tinme, for exanple, for
several weeks or nonths, or th S t'%%xa%%ﬂen may require chronic

adm ni stration. Suitable doses 10 for orai admnistration are in the
general rangqyyd efanyR Alowitedkhd prephtidiyn bba adpoesenthiCe pimghdespiicgr ef er ably 0.5
to 1000 g/day. The present active agents can also be co-adm nistered with
one or reompositine for arileadabrisitdtionay areBPomyt OlRSHRYEIORr the treat ment of
asthma or of chronic _ghstructive pul monary,dj esent agents can
be adm ni stered iﬁn@fj‘%fltﬁati on with a 15 w%%ggﬁﬁq%gtarbieég’g(%r ant agoni st
(e.g. ipatropiumbiomdée or tiofropiun) or a steyoidal anti- inflamuatory
agent (e.g.' fl utiRgb6fensoy ‘ilonat e, becl onet hasone, budesoni de,

nmomeiGisone, ci cl edawsiade, spewy-driedanci nol one). In addi tion, the present active
agents can be co-Mdghenivst gcazgewi th an agent havd ng anti-inflammatory

and/ or bronchodi | ati-ng--or--ot-her----benef-i-ect--al---aeti+vi-t-y--i-netudi ng but not
limted to, hosphodi est er ase . 1. Rk hi . ine); a
PDE4 i nhi bi &*%98? l%ﬁ%i%%ﬁ %%&%?P%flbﬁwééﬁm @*% sr}ﬁ%rﬁ r‘%%iga EE% %é'

anti body ((xIgE antibody); a |eukotriene antagonist (e.g. nontel eukast); a

cyt ogg ne antagonist therapy, SUugRAfati@{'ExdHhSEBeuki n antibody ((AL
ant i

ody), specifically, an allL-4 tTherapy, an allL-13 therapy, aor
conbi nati on tHep exFmpla istrlentis Hrepsrasiop ,an%tﬁgﬁeargsegﬁtlv&pég@égg&&aﬁ tryptase
i Nhi bil t Qfom ek RIFR ! oB DAl ATstr RSO OiBmposad bfithis iamehtdadi um 25 cronpgl ycat e.
Further, the present agents can be co-adm nistered with an antiinfective
agent or antihistam nes. Suitable doses for_the other therapeutic agents
adnministered in cO85dfASi on with a conpoun@u%"(faw}?leé%?bﬁ‘?;e&?‘%on are in the
rang@0of about 0.05-gtday-to--—about 100 T/ day. ~Accordiigry, the
conposi tions of thActive@pomdcan optionally conprise a 30 conmpound of the
invention as well @srnaaghher therapeutic agent a¥ described above.
Addi ti onal suitablegygseriers for formul ati ons of14%he active conpounds of

t he Magnesium stearate 5
25

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

Formulation Example C

This example illustrates the preparation of a representative pharmaceutical
30 composition for oral administration of a compound of this invention.

An oral suspension is prepared having the following composition.
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present invention can be found in Rem ngton: The Science and Practice of
Phar macy, 20th 32 WD 03/042164 PCT/ US02/ 36237 Edition, Lippincott WIIlians
& W | ki nswombiokzadel phi a, PA, 2000. The foll ow ng non- | i mMPCIrA0E3a@apl es
illustrate representative pharnmaceutical conpositions of the invention.
Formul ati on Exanple A 5 This exanple illustrates the preparation of a
representative pharmaceutical conposition for oral adm nistration of a
conpound of this ilagegientdn: 1 ngredients Quantity per tablet, (ng)

- Active Conpound Acti® Cagpameeé, spray-dried 148 0.Magnesi um stearate 2

----- 5------------Fumaricacid ---------------------65g------------------------
The above i ngredi eggcﬁulﬁrcgloﬁuged and introduced inog a hard-shell gelatin
capsule. 15 Formym@ nple B This exanpl e @1 ustrates the preparation
of anot her represe@}a% %sﬁ

rmaceuti cal corrpos% n for oral _
adm ni stration of §10rg1(%cr)1l‘p(%1% sof)uon{" S invention: 2“95% dients Quantity per
t abl f(t)’ (o)

S (¢ B A Veegum K (Vanderbilt Co) __ _________ 10g ..
Active Conpound 4 Kever#iZarch 50 Lactose 145 P%mbm stearate 5 25
------------------ Colorings - - - ---------““--"-----Q5Smg - ...

- The above i ngredDsritlsd aner m xed intimately andg.pried8@dmint o si ngl e scored
tablets. Formul ati.on_.Exanple-C._This.-exanpl-e-+l-l-ustrat-es-+he preparation of
a representative pharmaceutical 30 conposition for oral adm nistration of
a co%ound of this invention. An oral suspension is prepared having the
foll owi ng conposition. 33 WO 03F042dl6dorPETmiR62) 36237 | ngredi ents

This example illustrates the preparation of a representative pharmaceutical

composition containing a compound of this invention.
An injectable preparation buffered to a pH of 4 is prepared having the following

20 composition:

Ingredients
Active Compound 02¢g
25 Sodium Acetate Buffer Solution (0.4 M) 2.0 mL
HCI (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
composition 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’s injection, lactated Ringer’s plus
5% dextrose injection, Normosol-M and 5% dextrose, Isolyte E, and acylated Ringer’s
injection.
40
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-------------------------------------------------------------------- Acti ve
Compound 0.1 g 5 Fumaric acid 0.5 g Sodiumchloride 2.0 g Methyl paraben
0.1 g GwopuwBasxds sugar 25.5 g Sorbitol (70% sol ution) 1PC8AISE2/A23Veegum K
(Vanderbilt Co.) 1.0 g Flavoring 0.035 nL Colorings 0.5 ng Distilled
water g.s. to 100 nL

Formulation Example F

- 15 For mul atf}ﬁyﬁ%gklﬁlsgatz%]{h% gger%ﬂfﬂoﬁ_dfhlréb%&sreﬁﬁaﬁse bREmAL&RREIRL i on of a

representative p eutica osition containing a conpound of this
i nvent i alompdsitionjcentambhgea porepamd i dris mvedtemed to a pH of 4 is prepared
havi ng the foll ow ngal 20 conposition:, Ingre iﬁqfs. e

_____________ An injectable preparation 1s_prepared having the following composition: _ _ _ _ __________
----- - Active Compound 0.2 g 25 Sodi um Acetate Buffer Solution (0.4 M 2.0
mL I—R:l(ll\l) g.s. to pH4 Water (distilled, sterile) g.s. to 20 nL
------------------ Ingredtents- - ------------------------------------------------
------ 30 Formul ati on Exanple E This exanple illustrates the preparation of
a representative pharmaceutical " CconposTTion Tor Thjecti on of a conmpound of
this invention. A Aedwisempatdd sol ution is prepared 3448 ng 20 nL of
sterile water to 1Hgdokyprheyl-fegprpmiertdinof this i nventib@d gBefore use, the

sol ugpon i s then difpul@@ond DéxtRRO Sotutioh (AsrileB5 i nt ravenaod0d mii d that is
conpatible with the_active conpound._ . Such fluids are. _chosen.from 5%

dextrose sol Uhh eﬁjo.vgg%%dﬁ b Mpedlaed hiterhe PH R aBjuled$3 8f: GYug@yorPRe and

0. 9% sodi um chl ori er exanples are'lactated R nger's injection,
| act at edd & og&s NsNpOiks
15 Formulation Example G

This example illustrates the preparation of a representative pharmaceutical

composition for topical application of a compound of this invention.

Ingredients grams
20
Active compound 0.2-10
Span 60 2
Tween 60 2
Mineral oil 5
25 Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. to 100
30

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

35 Formulation Example H

This example illustrates the preparation of a representative pharmaceutical
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 a 0.9 % sodium chloride solution
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5% dextrose injection, Nornosol-Mand 5% dextrose, Isolyte E, and acyl ated
Ringer's injection. 40 34 WD 03/042164 PCT/ US02/ 36237 Formnul ati on Exanpl e
F Thi s exwopB®4iibd ustrates the preparati on of a represent CITMES02/36237
pharmaceutical conposition containing a conmpound of this invention. An

Il 2{;?;8?2?‘&1@%‘38 Bv?trhactitlngre‘icfds The Thi% {?9 1s%?1¥r'ecrl] gn& po%iéa%cf hth B £RVPSE gron: 5
““““ * dissalved: “ThepH of the 'SOlUthI’i tsadjusted to avalue in therange of from 3 to 8 by the - - - - - - -
------- Active Compound 0.1-5.0 g " Hydroxypropyl-(3-cyclodextrin 1-25 g 10
5% Aqueoslswhdgitioood N8OIHIt i on (sterile) g.s. to 100 nL

------- The above ingredients are blended and the pHis adjusted to 3.5
0.5 using 0.5 N HGA or 0.5 N NaGQehrmhdiicaERdhpld pn Exanpl e G This exanpl e
Illustrates the preparation of a representative pharmaceutical conposition
for topical aTﬁh)iIsiexanplerillun‘trammhﬂmepmaiicmfoftal'drs powdenforronlatipmepngadiniogtas gr ans

"""" Activge ﬁﬂH@lﬁﬁMmﬁ chtﬁ@%éla?@fﬂ% \glth I‘ﬂﬁ@rﬂla‘é@ut?eal M®Jsion Habing 25
Petrol atum 10 Mt hyl paraben Propyl paraben 0.05 BHA (butylated

hydr oxy theifsibdveing@ngddiemét er q.s. to 100 30

_____ 10 Ingredients
mg/cartridge
Pharmaceutical salt of active compound 0.2
Lactose 25
15

The pharmaceutical salt of active compound is micronized prior to blending with

lactose. The contents of the cartridges are administered using a powder inhaler.

Formulation Example J

20 This example illustrates the preparation of a dry powder formulation containing a
compound of the 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 ug 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 pm in a colloidal solution formed from
0.5 g of trehalose and 0.5 g of lecithin dissolved in 100 mL of demineralized water. The

suspension is spray dried and the resulting material is micronized to particles having a
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Al'l of the above ingredients, except water, are conbi ned and heated to 60C
with stirring. A sufficient quantity of water at 60Cis then added with

vi gorous woimsninigito enul sify the ingredients, and wat er PCarsozsited q. s.
100 g. 35 Fornul ation Exanple H This exanple illustrates the preparation of
a representative pharpmaceutical  conposition, gontaining a.conpound of the

i nvent i oRcandamgigelsssthanl odbn. A8¢ Rﬁl]tlﬁ]F?Bl?’?l‘P%ﬁead’gttg CFWStﬁ%n‘@’rS]&PWC Wrized,

pr epar ed di ssol vi 0.1 nmg of a pharnaceutical salt of active conpound
inao. 91’%36‘8&6@1“’68%?‘}6de solution 35 WD 03/042164 PCT/ US02/ 36237
acidified with citric acid. The mxture is stirred and sonicated until the
active salt is dissolved. The pH of the solution is adjusted to a value in
the range of from3 to 8 by the FormylatemExampleds NaOH. 5 Formul ation

ExanplLe | Thi.s .exanpl.e..il|ustrates the pr J .
f or rru% ation c fﬁ)f%&?}ﬁ ﬂifsltré%ﬁ%ﬂg’%%mﬁ?é%&%{/@ ?@n&%ga?mgéécpﬁ TiRal at i on
cartri dggShe FREAidn Yot PiAhath&Brea@old inlaes are filled with a pharmaceuti cal

conposition having the follow ng ingredients: 10 Ingredients
............. A-suspension containing-5 % pharmaceutical salt of active compound and 0.1 %_ _ . _ . __ __

githig &s preparggégrz 8irsf>érlsi(1jlg%Ogho%racr:rt?\?eec%trﬂp%%lnd 2é xlnﬁcr&fliz@& ﬁéﬁ{aesc&m? ound 0.2

TTTTTTTo mean §ize Iess than 10 Lid in"a solution formed from 072 g of lecithin dissolved m200mkE----- - -
Tﬁe Har maceutical salt of active conmpound is m cronized

pri onot oofidegiitlraigzedivwdier. IThetsasnsidh és speaytdietiandthet esultimg tiatedigeis ar e
adm ni stered using a powder inhaler. Formulation Exanple J 20 This exanple
i |1 ust r améwonines! tormepiniesthiapimgaf meanttigmeienges tham | Skt LBA PEGRIEs AsilPRied
conpound, of the invention.far j dr owder inhal ati on device. A
phar macet#fq %St?ﬁﬁ%@ﬁr?ﬁswq%sl’Eigéagégeﬂtﬁﬁ?%ﬁ'lﬁprﬁﬁ?%'f ornul ation ratio of
m croni zed pharnaceutical salt to |actose of 1:200. The conposition is
packed into a dry powder inhalation device capable of delivering between
about 10 g anHichpiedl AG4ysg of 25 active drug ingredient per dose.

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 Serum Albumin
25 cAMP Adenosine 3’:5’-cyclic monophosphate
DMEM Dulbecco’s Modified Eagle’s Medium
DMSO Dimethyl sulfoxide
EDTA Ethylenediaminetetraacetic acid
Emax maximal efficacy
30 FBS Fetal bovine serum
Gly Glycine
HEK-293 Human embryonic kidney - 293
PBS Phosphate buffered saline
rpm rotations per minute
35 Tris Tris(hydroxymethyl)aminomethane
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Formul ation Exam|Ip e K This exanple illustrates the preparation of a
formul ati on contai ning a conpound of the invention for use in a netered
dose i nhawero3/of1suspensi on contai ning 5 % pharnmaceuti cal ®ealrtuset/3&sti ve
compound, 0.5 % 30 lecithin, and 0.5 % trehal ose is prepared by dispersing
5 g of active conpound as m cronized artlcle n size |less than 10
min a colloidal sol Membmmﬁmanm “%iXPF"éﬁ‘Qgﬁg'ém%d 0.5 g of

l eci thin dissolved in 100 nL d¥ atd}nmeaengneﬂem@'ﬁ The suspen5| on is

36 Wb 03/ 042 18H<FER 8% SR i Saresiof LPLPELETH ho Pl o™ "0 °

part icles S’rs r@%%@@vély,é&rﬁg{bat tt%rlégﬂoﬁﬁ}l&{cﬁﬁwi\}lﬂﬁﬂmtﬂ 710% dialyzed FBS

-tetra uoroe ane I on 5 This exanple ilTlustrates the

pf epa5 atinQRe pesehcé 6f H00 @g/hlNGewtica. m‘hmgelarnommm rwchs lifed twhith Versemet i on f or
use in a netered dose inhaler. A suspension containing 5 % pharmaceuti cal
salt of h&lODOéO 2 gffpBlid iarRBY) usingsa de cSi:ItamrnCﬁléS weiepateqd by cent@{v@ats%g 10 g

of active ound S roni zed. o than 10 m
in a solaﬁtll’ ﬁ‘é‘ﬁ“ﬁ &eﬁ Wy el erlsé) Jt ?Zﬁnél rsksoog%?gn %6%%1? 10 of
dem ner %rle ﬁ@d%h@dhateﬂ&hﬁoﬁpi@pﬁat%xp@em ell%l@sr\@é/re(ﬂésluepisna&ﬂni Iysis befed (10 Ng
mat eri al m croni zed to particles having a nean dianeter less than 1.5

.tm Thernbfh’rl“ns/d:lCeIspIzlﬂe‘l @o‘h@edne tabied oﬁ%ﬁ@rspleﬁefmﬁeaw Inhibieipckéail Tablets

i nvei?l ot tgédﬁwépB%aM}ﬁﬁeﬁgﬁcb g%t%aé?&ﬁ’l% a(f]h[% I\EQEC& ‘%Tglof ng?olm;glt 2:;

acti vit ygapfedicsisUnghtap Jl@rm)?%&@émégeﬁﬁ%@ﬁﬂh% aﬁ@ﬁt-ﬂ@mglﬂdﬁn@é lass conpound
to bind to the (32 adrenerglc recept or as its select|V|ty, agoni st

pot ency, horaogenizet (20rssiokesion i ffize bemogenattarasesnirifeged &9@91@80 Kigsthetro Tests

A-C below, in viv can be de gr tests
that ar ePHISHWAS Wﬁﬁl‘:ﬁ@nﬁﬁ yith éﬁlsﬁ&}gfeégyé SPWESIOB@?? ttréﬁg% cz’inc?'lyS aﬁ%&:ﬁﬂmr i can
Type Cul ﬁ#ﬁl? ﬁ&'dza%%du ndBSh ReMbRRe BRI AN NTrik/126] sANR, Adsrpdi ne
3':5" -cyc nmonophosphat e

15 MgCly, 1 mM EDTA @ 25°C). Protein concentration of the membrane suspension was

determined by the method of Bradford (Bradford MM., Analytical Biochemistry, 1976,
72, 248-54). Membranes were stored frozen in aliquots at -80°C.

Test A

20 Radioligand Binding Assay on Human
B1 and B2 Adrenergic Receptors

Binding assays were performed in 96-well microtiter plates in a total assay volume
of 100 pL with 5 g membrane protein for membranes containing the human [3;
adrenergic receptor, or 2.5 g 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 [*Hldihydroalprenolol (NET-720, 100 Ci/mmol,
PerkinElmer Life Sciences Inc., Boston, MA) at 10 different concentrations ranging from
0.01 nM - 200 nM. Displacement assays for determination of pK; values of compounds
30 were done with [*H]dihydroalprenolol at 1 nM and 10 different concentrations of
compound ranging from 40 pM — 10 uM. 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-HCI pH 3.0, and from there serially diluted into assay buffer. Non-
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DMEM Dul becco's Mdified Eagle's Medium DMSO Di net hyl sul f oxi de EDTA

Et hyl enedi am netetraacetic acid Emax maxi nal efficacy 30 FBS Fetal bovine
serum Gwo@ypeine HEK- 293 Human enbryoni ¢ ki dney - 293 PB®URBhn3qbBat e
buffered saline rpmrotations per mnute 35 Tris

Tri s( hydr oxynmet hyl ' _han 3

5@&25%%8&%%@%@?@%@%@@% e i I Ut
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nonol ayer was lifted with Versene 1:5,000 (0.2 g/L EDTA in PBS) using a

cel | scrrpwakedal 0.3%potysthytanetmiae Hlferqlaies weggrasheshthregttimesogigh r pm and cel |

pell ets re either,staqred. v4 t - d
ey atBRgEoRbpt @S HR A 7 g G S e B T D2 St e
(10 M Triosh Bebouid ridifacd@ A PIRREwb R R, §6 ul. SreR)seihe 26 igiaastllafobi t or
Cocktail Tablets 10 wth 2 nM EDTA" per 50 nL buffer (Roche cat.# 1697498,

{?_ocﬂe ]Ic\/_bﬂhﬁﬁth@dkachBimeilemedab.sMetimh,ﬂ‘ié)mﬂsiaslded add)platedwhierrogend zed using a

i ght-fitting Dounce gl ass, honogenizer 0 strqkes njce. The h t

was centchkéﬁieFEPP&PulﬁdI,QBWCW@?U?I%‘éO““fFéIqa %iqﬁ%oggg?%ﬁ%n%ﬂm, %emygirrggena ©
buf f er . resu ' | ' | | et was

r esusperdBd i FRERE ISR 1 A b A LARARABUR ith ORI PRE D 09° 4
mV EDDA $BfR3b&E patkagt eGnphRuicSuftwat,iloe, $dn Diego neAbusmeths Gspremsétenmads

determ ned by the method of Bradford (Bradford MM, Analytical .
Bi ocheni for ppe-stog@npetizion. Thegrusye minyEppy Harddxads et RPSPEATf n al i quot s

Adr ener g 80RE Bl iR Sl MAnd AR AR B Talhey SokaPOabe o, o
plates igeR LldiePESRVOYN A, 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 B>

adrenergic receptor than at the B adrenergic receptor, i.e. Ki(B1) > Ki(B2). 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 3; Adrenergic Receptor

For the determination of agonist potencies, a HEK-293 cell line stably expressing
cloned human B, adrenergic receptor (clone H24.14) was grown to confluency in medium
25  consisting of DMEM supplemented with 10% FBS and 500 pg/mL Geneticin. The day
before the assay, antibiotics were removed from the growth-medium.
cAMP assays were performed in a radioimmunoassay format using the Flashplate
Adenylyl Cyclase Activation Assay System with 125 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 were pelleted by centrifugation at
1,000 rpm and resuspended in stimulation buffer prewarmed to 37°C at a final

concentration of 800,000 cells / mL. Célls were used at a final concentration of 40,000
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of 100 L with 5 g nmenbrane protein for nmenbranes containing the human R2
adrenergic receptor, or 2.5 g nenbrane protein for nmenbranes containing the
human Pi WD oagdsaner gi c receptor in assay buffer (75 mM TriP€THRS2/pA37. 4 @
25C, 12.5 MM Mgd 2, 1 nM EDTA, 0.2% BSA). Saturation binding studies for
det er m na

ion qf Kd values of . the radiqligand were done i ng.
[3H d hydlo AR dnBieaSpNEampatnds fer Gt - ol Er HmPine ences
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y difute uf fer-

fromthere seria I nfo assay Non 38 WO 037042164
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3- par anefoekigiiddl dofeofespige witheatiabipelopé.i AgoniFtyetanaies evend enpmessedvass i xed to
the value for nonspecific binding, as determ ned in the presence of 10 .tM

al pr enol BECsoralugal Al thsycompopadmigeed depenstgied arayibmt thefa baergied | c50
| d the Kd val f.th digl i gand using.th - f
b quats oneesighy s oa AR P SRR AP et ol ST PSR 15 oo

23, 3099%HABmdd BEHE SRALGH dSHbHRRA PEICSHHdlNEstoYeat Shamalboul At ed as the ratio
of KI1((31)/Ki((32). Al of the conpounds tested denonstrated greater

binding at the (32 adrenergic receptodestfan at the Pi adrenergic receptor,

i.e. Ki((31) > K ) . ferred, conpoun of .t L td.on
denpnstrated a s&& é@‘ﬁ% F§ E&Fgﬁ{a?%éﬁsaﬁb f}h agléqngzgp{%EEQaQ?%lpg_ cel | cAWP
Fl ashpl ate Assay \indegenausly Expressing Human [3; Adrenergic Receptor

20 For the determination of agonist potencies and efficacies (intrinsic activities) in a

cell line expressing endogenous levels of 3, adrenergic receptor, a human lung epithelial
cell line (BEAS-2B) was used (ATCC CRL-9609, American Type Culture Collection,
Manassas, VA) (January B, et al., British Journal of Pharmacology, 1998, 123, 4, 701-
11). Cells were grown to 75-90% confluency in complete, serum-free medium (LHC-9
25 MEDIUM containing Epinephrine and Retinoic Acid, cat # 181-500, Biosource
International, Camarillo, CA). The day before the assay, medium 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 SmM
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 600,000
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Het er ol ogousl y Expressing Human R2 Adrenergi ¢ Receptor For the

determ nation of agoni st potencies, a HEK-293 cell line stably expressing
cl oned huwen3a8deadr energi c receptor (clone 1124.14) was @CONS02/86237
confluency in nmedium 25 consisting of DVEM suppl enmented with 10% FBS and
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concesﬁt ?@@62@“@6’3‘%@‘@%/ m.. Cells were used at a final
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Ady-HA pH 3.0, and fromthere serial di | int fer. (75 mM

Tris/ HCIIEOFPFPt?r.eﬁO gehlong veEe Wﬁ\%&é %r qugﬁ?g an@.sgc&?? %Zﬁ%/?&)%%#p%funds wer e
5 testednhnthe i i FRNMPUrgahdom 2.5 Mto
9.5 pM q&Q&é%@%ﬁ?é@%ﬁ%ﬂ%ﬁ%ﬁtﬁ%ﬁ \?rgfefgﬁgn&ﬁﬂéadtba%g?gpnrggst oppeg by addition

of 109 lcohsed aRlmxt BRkEas inmtdptdiing scinfll ajioaousre(Paekdré BioScrmab&bed over
night at 4C and counted the next norning in a topcount sci nté%!ﬁ%éi on
count er Nieuidsacd) Bhssenatt of GyVP pyedycgéer melpof repglion Waseaigulee pr oduced

Campi s St Sl R T S AR A o BB e B e

sanpl es esc e manufacturer's user

manual . RafudaciBELs afinyahadl. Drtandit kst gded e gioatséad fegaesaioy Sinslysi tithtthe
GraphPad Prism Software package (G aphPad Software, Inc., San Di.ego, CA

usi ng t HeraghResBriren Spftyvageiackaes (GEDERY! SRifvasscs Sapbiree: (' BSWaeabl e

sl op oni st. pot encj es. wer r : I he

co rrpg% nggp%f&@? tggmd)gﬁ'@r% ? 1|gg)to(1ac%1 g&ést%i r\@/?@ gea?ﬁP Hggﬁg Slég%' é?@’r‘@?ﬂél di gf trhtgc eptor in
this assayentidh iavedianERdsdy dpmchdraal pRES, giladd geattihim atoou?. 5. Most
preferred conpounds of the invention denonstrated pEC50 val ues greater

t han about 7.Corepeund effiescs (B wearmcwpidApmathe rade gl thepbieried Bags
Epi t hel i(%JOPCOetJ tLe hlttgc? curI\E/Q)daOn%etﬂg Hl%%iaﬁe%f)ggsseio%gair%%%p 1(5;?1\% 1&%&&91%5&' a%dRecept or
was expressed as %Eff 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 in a
whole-body exposure dosing chamber (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 exposure 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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20 For the determ nation of agonist potencies and efficacies (intrinsic
activities) in a cell |line expressing endogenous |evels of (32 adrenergic
recept or , waobisam | ung epithelial cell |ine (BEAS-2B) wa®Chasd2/§AITCC

CRL- 9609, Anerican Type Culture Collection, Mnassas, VA) (January B, et
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r eactliSonwassnadel Thémtledjupasevkin vas tshtaloumdtcenimtisted wittl afsalinesfillpd es and cAMP

st andards, . a escr| bed j e nuf.acturer's er nual . Data were
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package P . hi s BASh : he = nmet er
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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 (#PL Y3114, 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
heating 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

0.3 - 0.9 mL/cm H,O for compliance and within the range
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(TOP of the fitted curve) and the maxi mal response obtained for 10M

i soproterenol and was expressed as %Bff relative to isoproterenol. The
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were driven into the chanbers by positive pressure. No dilution air was

used 1OduP‘FIH@nﬁWeI’aﬁaéF‘?t%Wr%flera’é%é@B} thegedWodnBitF-ons. During the 10 minute

nebul i zat! on. b RAL QULIB Elokofedtedor SRR HRS RO btk bl o Vs

measur ed graV| rre i ca arin re-an zat | wei ght s of

the fill erdrerwbuéngéelwlthmaq bAﬂnWmlamwﬁtmavamfslfyéct $ nidifiute GopoUsdmge
adm ni stered via inhalation were 10 evaluated using whol e body

pl et hysnPgpR el Qiv. Weorld Brecisipg Insinyents, Sigr. ssaﬁ%?@Ea» befé the ioapwylg W@S i nut es
prior t Oaﬁ{'@e&tﬁt%h& iffes tﬁ{@)‘f‘h RULIRNG e SYalinah Mg&@ﬂu@, Wi ?f&ﬁ%& / Q).

anest het | anmuscul ar 1 njec on o am ne

xyl aztne3 g3 gAinug z!ftg)) rﬁimdtea,czeppgmﬁﬁmﬁat linﬁ@té@ﬂk@)ugﬁﬁﬁm&rattZD&nﬁiutreg,I cal
site was shaved and cleaned wth 70% al cohol, a 2-5 cmnmdline incision of
the vent 3QRg/Amipaent &5 minEesEEho0 wFmipse #Paninpfisn If resiganieqiicampligics was

IBZglt g;e%@r?oﬁg%ﬁ&%g% Bgse%%&l@etssa?b lnﬁl'ﬁutfe% Hrlﬁ):évr%{fg é%’cgkgzé!sd%gg tﬁeaéLngéae&g’(spE 50,
lungs were inflated 3 times with 4 mL of air from a 10 mL calibration syringe. Recorded
pulmonary parameters included respiration frequency (breaths/minute), compliance

20 (mL/cm H,0O) and pulmonary resistance (cm H,O/ mL per second) (Giles et al., 1971).
Once the pulmonary function measurements were completed at minute 35 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 flow and the pressure over a range of Ach challenges

using the following equation. - This was derived from the equation used to calculate

PCy values in the clinic (Am. Thoracic Soc, 2000).

(logCz—logC1)(2Ro—R1)
R-Ri1

PDz:antilog[logC1+

30 where:

Ci = Second to last Ach concentration (concentration preceding C,)
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infusions of a 0.1 ng/nL solution of acetylcholine (Ach), (Sigma-Aldrich,
St. Louis, MD) in saline. The trachea was then dissected free and

cannul at eaowsieied 14G tefl on tube (#NE- 014, Small PartspCciusnt/3d2akes,
FL). If required, anesthesia was maintained by 20 additional intramnuscular
injections of the aforenentjon estheti.c cocktai.l. ~The. d . Of

anest hesi a wde T Pﬁa[ H)r“éﬁmﬁ?ﬁ]ﬂméﬁ%fg?%odlc?lﬁratuﬁg r%fﬁﬁlrléllh f gé%i%ﬁg%g{%npi nchi ng
of its paw_or iLf. iration rate was greater than 100 breat hs/ m nute.
Once thepu@%‘ﬂ aﬁygsf%%ge\g\lg‘?z conplete, the animl was placed into a

pl et hysnogr aph £ #ELY3d R4 .vaBidxco El ectronics, Inc., Sharon, CT) and an
esophageal 2% pressurecannul a was i nserted to neasure pul nonary driving
pressure (prqsleg)valu&'Iaﬁelt@Ilon tracheal tube was attached to the opening
of the plethysnograph to allow the guinea pig to breathe roomair from
out si fle t he dhanBewaluhfiecBanber was then sealed. A heating | anp was used
to maintain body tenperature and the guinea pig's | re inflated 3

S we
times with 4 Steissicabanelygisiod gheadatowag petormed 4pinga Qpr ﬁéjé“@jﬁ’fﬁ@% Series,
Hans 30 Rudol Ki SO] Lo %HT}]& p_@d] '§5had not
col | apse aréa}?agﬁ%%t‘&qfoﬁé) Ognéér?a H’X%ﬁtuglggqsu eer%&?? cl))trunﬁﬁ;tlégg\rl\gen?éi' {%?(lyon. Once
it was d@h@édﬁi;iﬂ@@dtd‘g@lﬂd@_ﬁﬁel ine values were within the range 0.3 - 0.9
m./cm H20 for conpliance and within the range 42 WO 03/042164 .
PCT/ US02/ 3623Rosegregpansgeuryes wereHid mithydhous paamgter ingistic SHUORUSINgt he
pul ary, eval uation b Akt a fayconput er
pr og eﬁ&qgﬁgﬁﬁ%ﬁ ’cvg\ﬁ?e%?pg#wggf @E@g%d go ‘Q’%{%I %%ln]glr% é’gﬁfg@g.a) Starting
thi's program yui ik eakDaisXperioent #DpKyt Bkidlog)y data collection. The
changes in volume over time that occured within the plethysnograph 5 with
each breath wehare deashy gantihen of dux,cbisphessponse (PRpsehdc¥startppt Min aift at i ng
this signal over tineg, Er(r)rr@;l\zsure nt of. flow was cal cul ated for each
br eat h. %Hﬂr%acg?sg?ﬁé{m}’tou%@% AX it SrRoideliSBaRfar y dri vi ng pressure changes,

which were ¢ US| Isidifidaid 100) , was
connected vi gkgﬁ%%egggﬁkﬂg&%%%@ﬁ%ﬁ%gﬁﬁﬁ%@gﬁgﬂ%@ga g(ggfl | ection

i nt ertbacerog#hoprcbEcid4 ot vitydat SRISHIERE beydind 2dthvars kBt-gedenonary par aneters were
derived fromthese two i nputs. Baseline values were collected for 5

m nut es, af t eTharfollotving symthetie egarnplesarpioffsredwe tlbistrat| theinyerfion; add g8gh. Ach
was i nfu i S - 0L I punp (sp2l0iw, World
Preci si oﬁ&ﬁ%g%(gﬁ%ﬁg &s)Hl 4%&&?@};21‘&1@%’2@ S&i%f?th?ﬁge{fi%ﬁ' ow ng doses and
prescribed times fromthe start of the experinent: 1.9 g/mnute at 5

m nut es, 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.

Bn = benzyl
25 Boc = tert-butoxycarbonyl
DMSO = dimethyl sulfoxide
EtOAc = ethyl acetate
TFA = trifluoroacetic acid
THF = tetrahydrofuran
30 MgSOg4 = anhydrous magnesium sulfate
NaHMDS = sodium hexamethyldisilazane
TMSCl = trimethylsilyl chloride
DMF = dimethyl formamide
Boc = tert-butoxycarbonyl
35 TBS = tert-butyldimethylsilyl
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15 3.8 dug/mnute at 10 mnutes, 7.5 pg/mnute at 15 mnutes, 15.0 g/ mnute
at 20 mnutes, 30 tg/mnute at 25 mnutes and 60 g/ mnute at 30 m nutes.

| f resistwomsomeconpliance had not returned to basel i nePealuser3@s? 3
mnutes follow ng each Ach dose, the guinea pig's lungs were inflated 3

times with 4 Ghn&hl:aifleds OB HGwWEL, ©atdnkY, fhithiy rﬁafcéﬁaﬂgzﬁd sb106ME dRrk
pul nonary paraneters included respi ration frequency (breaths/ mnute),

conpl i anpectzed fromoontB@piahnpplieds noneaxample §igmaiddsichd fit. H20s, MIO)pEIT.second)
Gle al ., .1971). t he I ary . functiqgn nea nt e

((:orrpl Zt g‘%]"‘kgf (Prhﬂi’t?ts}@}rg’SN& ﬁgﬂ eﬂalrp%‘i g’gglanx I ?%éorbhﬁ}\%qﬁg%r? ;&/Iﬁrarfra?ﬁsa%@d from

the pl et BysHpALARL @ed) G%Hcﬁ@ir'i;!lte Iglp) DV $Rid 59@0@0%\*1:911 UK Pedtbaet i ty PD2,

which is defined as the anou ‘Ach "nee ed to cause a 25 doubling of the
basel bn el\dplﬁbulanhnmtercb(ﬂ@h Beale UKipAvombc Restaeth Ubémigals hémpied (ancasyire,

resista val es d rive an pressure _over a range of
Ach chalnﬁg?r S"?Eﬁ rP‘B%P ﬁ'&}b@d‘g&sf"gwltg fﬁlgﬁ%r@éﬁ‘t}‘%&d fromthe
equat i o Soc
S000) f;ﬂ% :iereC %tﬁ og m]\'S%JhHFeS ézae%@h&gﬁthg ferd ﬁeg%gpg%ﬁ
Second t kaydrahtom@&d:dngrapinbc(erlicaﬁmmmr(at;mnaietmgh pﬁrfmmapceeld:cgﬂtﬁ nlgofﬁapograatﬂiyV\D

03/ 042164 PCT/ USQ2/ 36237 C2 = Final, concentrati on of Ach (conce ation
resul ti ngod nHjB L6).1Q51TRESS ARGy rTeaGsaR AERENSS Yeisicommanyy pusiies bxdlash gasel i ne

RL vahueqo iRl oh t b By aipy f&e§ ted belo@t Njeal
anal ysi s o tﬁellgh.k ? %Elfd; S‘ﬁc %Eg gﬁregaa \é)ne V\Ey%Ana i/glas o?ﬁ Vari ance

f ol | owedsamplqzosdre Iclmmlaa@iry@au&rmd sdvent BODE@Dy CDICHS, oDIDMS ©-ef6}), .and\specural ue
<0.05 was considered signifijicant. Dose-respanse curves were fitted with a

fou(rj par WFERETUITedgYidh & abian Sernt 2089 Mgtrumsnic3QBMBAe) singsthp resishial on f,] OO/for
W ":M?] 1
+ EO’C\)\(N(SI r@’o@%gg%lgféfﬁ SIWF); opg?l ?u@\l\,ﬁ%%an |d|sufnt SSBF‘%&‘%I}(? ﬁ%inl}qao&fi 0sS e)éSSY |n)s 'Ehe

r espons espe&@etriaidbnMfishtiont wasyterfotmedian elpgraspriydsniastiomhahoc@IMSY 0 Max

W th a Si g%rml dal. shape
h a Perkin Elmer instrument (PE SCIEX API 150 EX).

Example 1: Synthesis of compound 1

OH H N7
N

SNe)
>SS
H
HO N
H

HO

To 62 mg (0.1 mmol) of compound bb and 0.1 mmol of N 1-(4-heptyl-6-methyl-2—

20 pyrimidinyl)sulfanilamide (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(dibenzylidineacetone)dipalladium(0) (Aldrich) in 0.1 mL toluene, and 29
mg (0.3 mmol) of sodium tert-butoxide slurried in 0.4 mL toluene. The mixture was

25 shaken and heated at 80°C for 5 hours. Acetic acid (80% aq., 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 mIL with DMF, filtered, and purified by reversed phase HPLC, using a

mass-triggered, automated collection device. The product containing fractions were
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Represent ati ve conpounds of the invention were found to have significant

15 bronchoprotective activity at tinme points beyond 24 hours post-dose. The
f ol | ow ngweyakasi c exanpl es are offered to illustrate thecrrosensdizen, and
are not to be construed in any way as Iirriting the scope of the invention.
Exanpl e ol k have t he
fol | ow zagrlaﬁggé]?% y&'ﬁ?ﬂ@ Ig Pgeh\%fg%glz%tﬁigg%got 1 Wdﬁﬁ%\%gé{#ﬁgﬂngn%%ner ally
accept echoveleni ng. Unl ess ot herwi se stat ed, aII tenperatures are in degrees
Cel sius. Bn = benzyl 25 Boc = tert-butoxycarbonyl DMVSO = di nethyl

sul foxide EtQAc = ethyl acetate TFA = trifl uoroaceti c acid THE =

tetrahydrofuran 3 r I f NaHVDS = sodi um
hexanet hyl di si | az%@gﬁ%&l%%g} 8H[?C}1HE ?? e%g%?% OV‘f‘.ﬁNF = di met hyl
formafri de Boc = tert-butoxycarbonyl 35 TBS = tert-butyldinethylsilyl 44
WO 03/ 042164 PCT/ US02/ 36237 General: Unless noted otherw se, reagents,
starti ng raiEiesisiof sagpewd®ht s were purchased from comerci al suppliers,
for exanple Sigma-Aldrich (St. Louis, M), J. T. Baker (Phillipsburg, NJ),
Honeywel | Burdi ck and Jackson (I\/Uskegon, r)’ Trans Wrld Chemcals, Inc.
(TA) (Rockville, M), Mabybridge pl rnwal I, UK), Peakdal e 5 Ml ecul ar
Limted (H gh Peak, UK), Avocado Res Chem cals Limted (Lancashire,
UK), and Bi onet Resear ch (Cornvvall and used w thout further
purification; reactions were run ni trogen atnosphere; reaction

m xtures were nonitored by thin '|ayer chromatography (silica TLC),

anal ytical high performance liquid ck¥omat ography (anal. HPLC), or mass
spectronetry; reacti on m xtures were commnl y purified by flash 10 col um

chr omat ogr ap 1 el ow;
R sampl o0 et B P Sar BT paRyL Bt PR SBel SRR R B

DVSOL@6)2.0 Brod ZQBénmmla)xypropane was added 700 mL of acetone, followed by 170 g of

ZnCl,. After stirring for 18 hours, 1.0 M aqueous NaOH was added until the aqueous
phase was basic. 1.5 L of diethyl ether was added to the slurry, and the organic phase was
decanted into a seporatory funnel. The organic phase was washed with brine, dried over
Na,SO,, filtered, and concentrated under reduced pressure to give compound xx as a light

15 orangeoil. 'HNMR (300 MHz, DMSO-d6) & 7.28 (m, 2H), 6.75 (d, 1H), 4.79 (s, 2H),
1.44 (s, 6H).

b. Synthesis of compound yy

O
Br
1) nBulLi
o 2) CH3CON(Me)OMe o
> >,
XX vy
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
hours, 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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were acquired with a Varian Gem ni 2000 instrunment (300 MHz) using the
residual protons of the listed solvent as the internal standard unless
ot herw sewpndiogabed; and nass spectronetric identificati @oTnss2/pest or med
by an el ectrospray ionization nethod (ESM5) 15 with a Perkin El ner

i nst I, 150, EX) Synt h of nd.1 OH H
N0 N Vg brte aeoer ARTE, fidve PSS n RGBT R nd . 1
mol of presgude toegity b lighnetigd oiB-Thaeﬂ ek iansselivey (o) S wlirfianibd suinbe of aygi | abl e

fromSigma-Aldrich Library of Rare Chem cals) 0.15 nL of toluene were
added 9. 8°CHie, @dutﬁﬂsx'%bq: nes, apdihe prasupt g‘ystalhzed to give compound yy as a white

b di ph 0.15 i _tol 4.6

(0:05 ity PR PR ChD etz bR S 2cR ah i 1 achtiib 85 LARRT #8815 n 0. 1
n-iL tol gﬁpgzsﬁg%ﬁplgms &3 ol ) of sodi um tert-butoxide slurried in 0.4
mL tol uene. The m xture was 25 shaken and heated at 80C for 5 hours. Acetic

acid (80% ag., 0.6 nL) was added and the m xture was shaken and heated at
80C for gours The crude reaction was diluted to a total volunme of 2 nL
with DVFS PYNHResisef commQupiizsfi ed by reversed phase HPLC, using a
mass-triggered, automated cohl ection device. The prodyct containing
fractions were 45 WD 03/0421 4 PCT/ &@36237 anal yZed by anal yti cal

LC-MsS, and freeze-dried of ¢ Bhs a powder. The
i nt ernedi ate conpound b S prepa follo a. Synthesis of
conpound xx. Br O >@ x To 5- br 8no? 2- hydroxy exizyl al cohol (93 g, 0.46

nol, available from cg ch) in
O
yy 2z
10 To 23.4 g (0.113 mol) of compound yy in 600 mL of THF at -78°C was added 135

mL of 1.0 M NaHMDS in THF (Aldrich). After 1 hour, 15.8 mL (0.124 mol) of TMSCI
was added. After another 30 minutes, 5.82 mL (0.113 mol) of bromine was added. After a.
final 10 minutes, the reaction was quenched by diluting with diethyl ether and pouring
onto 500 mL of 5% aqueous Na,SOs premixed with 500 mL of 5% aqueous NaHCOs.

15 The phases were separated, and the organic phase was washed with brine, dried over
Na;SO, filtered, and concentrated under reduced pressure to give compound zz as a light
orange oil that solidified in the freezer. 'H NMR (300 MHz, CDCl3) 6 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.

eQ,
O O OMe
Compoundzz o)

N\/\@\
O Br
aa
O



10 2.0 L of 2,2-dinethoxypropane was added 700 niL of acetone, followed by
170 g of ZnCl2. After stirring for 18 hours, 1.0 M aqueous NaCOH was added
until thewagaeeuss phase was basic. 1.5 L of diethyl etherCrasozstdet to the
slurry, and the organi c phase was decanted into a seporatory funnel. The

Concont 1ot ed Thage Padaceth prisduret ebri bl el steide O Gt 15

(o gry - rdepa ;RO 23l e PHRREAR. lconpaﬁfn@d‘)%%l@gﬁﬁﬁaﬁt? 02

CH3 CON( Mepo@hdphénetrytar@ine/(AQrickX Aﬁerzmoilifs 2.1@ (gl()(ﬁmflﬁoﬁtbé)l%f conpound xx in
1.0 L of THE at -78C was added 236 ni of 2.14 Mn-BuLi in
hexanes dimetpxaehiopmdirheniimediane nps addego 'Arﬁer’i épé%mm?% the slpwy 86S not ) of

the r SacPPSHElA e BER AR S RIS RHOA A PP BT 05 Cueous

phosphat gehukpattedp Ahé o@éamoamﬂseeo&&sl’\a&ﬁheﬁ onccackvwtith whtetdndlbriae hitted The
di et hyl ether phase 46 WO 03/042164 PCT/ US02/ 36237 was washed _once with
brine, depyesd<aelr fikpp&and copgepBnted to aherapgmeib niheilotasmvaidied by gilicagel

pr essur e?ﬁrg{n%{oé?ap%&/ é &{(‘)tmﬂ 8?{19%61%1'!1\‘.6% ﬁ] 9 béet%&ﬂg/g%stﬁgt\ﬁgﬂnfé@a/% g ni mum

vol une o ed wt exanes

crystal | negfyidne cﬂlovﬁep@rgawmnpb)an@aa as )Mlghtﬁ)raﬁg@] fosim. 1H{ M@{((@@I)Mmz CDC13)

8 7.79 (m 1H), 7.65 (m 1H), 5 (d, ,488& 2.54 (s, 3H),

1. 56 10s, DBAO- ~d6yd 78’35n(1nhé.ﬁ)s7 ot (mo}iﬁoﬁ@@ (Q,ZZH)O7C1>9( )4%%@ B, 6Y8TMSCI O

3) Br2 O(m~5H), 5.08(5,%), 5.82 (s, 2H), 3.98 (s, 2H), 3.73 (m, 1H), 3.66 (s, 6H), 2.71 (m, 4H),
1.45 (s, 6H).

e. Synthesis of compound bb.

MeQO
O i OMe O g OMe
OH

'“ L
) \/\©\Br o Br
WLO aa 7LO bb

To 41 g (65 mmol) of compound aa in 120mL of THF was added 200 mL of
methanol, followed by 2.46 g (65 mmol) of sodium borohydride. After 1 hour, the

15

solution was partitioned between 1.0 M aqueous phosphate buffer (pH=7.0) and diethyl
ether, and the phases were separated. The diethyl ether phase was washed with brine,

20 dried over K;COs, filtered, and concentrated to an oil. The oil was purified by silica gel
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 To 23.4 g (0.113 nol) of conpound yy in 600 nmL of THE at -78C was added
135 nL of 1.0 M NaHVDS in THE (Al drich). After 1 hour, 15.8 nm, (0.124
nol ) of TWB@B/o42186 added. After another 30 m nutes, 5.82 mCT(®0%313310|) oOf
brom ne was added. After a. final 10 m nutes, the reaction was quenched by

di luting V"ith]&iag{ﬂrir{b: gyg esfof ¢ Bf{g%onto 500 nmL of 5% aqueous Na2SO3
o :

prem xed with 50 o aqueous 15 The phases were separ at ed,
and the organi ¢ phase was hed with brine, dried ONa2SH4, filtered,
and concentrated under reducedipressure to giww _compoufid zz as a |ight
orange oil that solidi#ie N er . A FhMVR MHz, CDCl13) 8 7.81
(m 1H, 7.69 (m 1 [ 88 (d, 1 . 89 2HH, 4.37 (s, 2H), 1.56 (s,
6H). 20 d. Synt hesiHOof Yconmpound aa. NAé > Conpound zz 0 11 NOBr as O

47 WD 03/ 042164 PCT/ USQ2/ 36237 To 32 g (0.113 nol) of conpound zz in 300
mL et hyl ene chl ori d&Ct 0C was added 31.6 niL (0.23 nol) of triethylam ne,
followed by 16.0 nL (0.10 nol) of 4- bronophenethylam ne (Al drich). After 2

hours, 27 g (@ : ' = - ' vl ane was
added. After 35]1[% d;lrljdtuég% P {102&15[1 %éﬁla\g\g@g%?ﬁ%ﬁé(ﬁghﬁggﬁ \ivgg%&)EO% sat ur at ed
aqueous NpHODR thadV' ditdichyyil-6ahdtbyl,2-gytmidie/ RiEsARmidEwRh SR FehaliRsky-Fhe
organi_c phase_was washed once each with water and brine, dried over K2CGO3,

fi It eredPyERilindsulianiamnide (WHamepten paplpbloirom Aldeck) p TRasalof compermsl sil i ca

gel chr : +1Sh L] e it h tonitrile/0.5
triethyl g%ﬁﬁp@ ’rre?@glqh(raﬂrrlel%éjﬁ{ig‘?ri%é 51P§b§$ \3%6'?’()%5%%%@&%5 as a |light
orange foam 'H NWR (300 MHz, 10 DMSO-d6) 8 7.65 (m 1H), 7.57 (m 1H),
7.38 (d, 2H), _7.19 (d, 4%.6.95 (d, 2H), 6.78 (m 5H), 5.09 (s, 1H), 4.82
(s, 2H), 3.98Exampjeff: Synthesis of coppoursl 6 (s, 6H), 2.71 (m 4H), 1.45 (s,
6H). e. Synthesis of conpound bb. MeO MeO

OH NZ
H
OO |
\N
N \NJ\N
H
HO N
H
HO

10 Using a coupling procedure similar to that described in Example 1, except
replacing the N 1-(4-heptyl-6-methyl—2-pyrimidiny1)sulfanilamide with N'-(4,6-dimethyl-2-
pyrimidinyl)sulfanylamide (sulfamethazine, available from Aldrich), a TFA salt of
compound 3 was prepared. m/z: [M + H] calcd for CpoH33N505S 564.2; found 564.2.

15 Example 4: Synthesis of compound 4

OH =
N Oy O | |
“N” N
H
HO N
H
HO

Using a coupling procedure similar to that described in Exar;lple 1, except
replacing the N 1-(4-heptyl—6-methyl—2—pyrimidinyl)sulfanilarnide with 2-
sulfanilamidopyrimidine (sulfapyridine, available from Aldrich), a TFA salt of compound
20 4 was prepared. m/z: [M + H'] calcd for CogH3oN4OsS 535.2; found 535.2.
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O O OOHOI I Br 0 Br Oas bb 15 To 41 g (65 mml) of conpound as in
120nmL of THE was added 200 nL of nethanol, followed by 2.46 g (65 mmol) of
sodi um bowolwgdeilde. After 1 hour, the solution was parti Pconsd2besween 1.0
M aqueous phosphate buffer (pH=7.0) and diethyl ether, and the phases were
separated. The diethyl ether phase was washed with brine, 20 dried over
K2C03, filtered, and concentrated to an oil. The oil was purified by silica
gel chromat (}%@q@g ]%99 . S ol lz; eluted with 18 acetone/0.5
triethyl am ne . st(1e anlels ?t‘oéogﬁj\?/’gggosrrpound bb as a white foam 1H NWR
(300 MHz, DMSO-d6) 8 7.37 (d, 2H), 7.13 (m 4H), 6.95-6.75 (m 8H), 6.68
(d, 1H), 4.95 (d, 1H), 4.83 , 1H), 4.74 (s, 2H), 4.56 (m 1H), 3.67 (2,
6H), 2.55 (m 4H), 1.42 (s H H 25 48 WD 03/ 042164 PCT/ US02/ 36237 Exanpl e

2: Synthesis of conmpoung™R \ Ny, HON\ H HO Using a
coupling procedure sim to that de beg Exapleg 1, except

repl aci ng the Ni1-(4-H@pt -6- et hyl - 2-Fyr N o A yI am de with

N1- (5- met hoxy-2- 5 pyrigddinyl)sul fanil anitlle (sul fametegsr, avail able from
Aldrich), a TFA salt conmpound 2 was prepared. n7/z: [M+ H+] calcd for

C28H31N506S 566. 2; found 566.2. Exanple 3: Synthesis of conmpound 3 OH H N
\ N\ / OON'N HHON

5 Using a coupling procedure similar to that described in Example 1, except
replacing the N !_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 5-amino-ortho-
toluenesulfonanilide (p-toluidine-o-sulfanilide, available from Sigma-Aldrich Library of
Rare Chemicals), a TFA salt of compound 5 was prepared. m/z: [M + H"] caled for
C30H33N305S 548.2; found 548.2.

10
Example 6: Synthesis of compound 6

OH K
N¢\©\ /@\/ -
_N
; e
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-aminotoluene-2-
15 sulfethylanilide (available from Sigma-Aldrich Library of Rare Chemicals), a TFA salt of
compound 6 was prepared. nv/z: [M + H*] caled for C3;H37N305S 576.3; found 576.2.

Example 7: Synthesis of compound 7

OH H 0.0
OSSR S
HO N
H
HO

20
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H HO 10 Using a coupling procedure simlar to that described in Exanple 1,
except replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de
with N - (wWoesdiaret hyl - 2- pyrim di nyl)sul fanyl am de (sul f amehesal/se37

avail able from Aldrich), a TFA salt of conmpound 3 was prepared. in/z: [M+

H+] cal cd for  C29H33N505S 564. 2;. f.ound 564.2... 1 amplh e, 4. nt hesi s of
conpound 4 CH§1R§ Nce)q'\ﬁm&prqce eg %I@tqﬁgé%flh?ﬁg%@(‘@aﬁh h&xf)ei%cedure
simlar ; S & daed-d- i eRhilanii@®kaaiqng t he

N - ( 4- her%@ja/%lgéghreret h§“|”.‘ ?}gydr?ﬁi ?%?b’??ﬁl?gﬁ amide with 2-

sul f ani |(pipeddipysil fong)alits @Evhidabje fromidaytaidge), aBiFé faltmfcpimgeinsh] was TFA sal t

of conpound 20 4 was prepared. n?/z. + ca or C28H30N405S 535. 2;
f ound 53separed. ZVWOBH%MIO@FﬁU%b%é%@] foﬁﬁ%ﬁg‘?é 5: Synthesis of
compoyund 5 OHH\ N\ H ..N\ HONa HOO HO5 Using a coupling
procedure simlar to that described in Exanple 1, except replacing the

N - (4- hept yl -Exanmpple)s: - Ahésisofdomplopad|8f ani | am de wi t h 5-ami no-ort ho-

t ol uenesul fonani |l i de (p-toluidine-o-sulfanilide, available from
Sigma-Aldrich Library of Rare Chemicals), a TFA salt of compound 5 was
prepared. rn/z: [M+ H+] cal ey flplr C30H33N305S 548.2; found 548.2. 10

N Os ,O/\l
N
- \/\©\N©/ K/O
H
HO

Using a coupling procedure similar to that described in Example 1, except
10 replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 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

H 0
N \siN
H
HO™ .

HO
15

Using a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with N'~(2,6-
dimethylphenyl)—4-amino‘benzene-1-su1fonarnide (available from Maybridge), a TFA salt
of compound 9 was prepared. m/z: [M + H*] caled for C3;H3sN30s5S 562.2; found 562.2.

20
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Exanpl e 6: Synthesis of compound 6 OHH\ N\ / HOHOOI \ HO/ Using a
coupling procedure simlar to that described in Exanple 1, except replacing
t he Nt - (4wbapiylie6- net hyl - 2- pyri m di nyl ) sul fani | am de w t IRCT/US02/36237

4- am not ol uene-2- 15 sulfethylanilide (available from Sigma-Aldrich Library

of Rare Chem T CO d 6 was prepared. in/z: [M+ Ht]
calcd for %@%@55&"@”@ 8ﬁ%odngo}.gi%gfw nple 7: Synthesis of conpound
7 OHH O O N/ I HONa HO 20 50 WO 03/ 042164 PCT/ US02/ 36237 Using a

coupling procedure simlar to t hat described in Exarrpl e 1, except replacing
the N -(4-heptyl-6-nethyl-2 it di nyl) sul fani I@m th 4-

(pi peridi nosul fonyl)ani | om g’a TFA salt of
z: [M+ aI C 8H35N3058 526. 2; found
is of conmpo O-ONIN~ HONH HO

conpound 7 was prepare

526.2. 5 Exanple 8:

Using a coupling procedure simlar to that Hdescrl bed in Exanple 1, except
10 replacing the N -(4HReptyl -6-nethyl-2-pyrimdinyl)sul fanilanide with 4-
(mor phol i nosul fonyl) aniline (available from Maybridge), a TFA salt of

?2) gp (Z)de 8 Wa%sirggrz? go%rpﬁgg prrgcgciuri Mm-li-larHlo t%gtl gecsjcrfib%rd 1%?(2%8 0%)?0615328 2; found

5  replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with N'-(2-

thiazolyl)sulfanilamide (sulfathiazole, available from Aldrich), a TFA salt of compound

10 was prepared.

Example 11: Synthesis of compound 11

OH 4
N Ovg?©
N
T
HO N FLF
HO

10

Using a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with N*-[2-
(trifluoromethyl)phenyl]-4-aminobenzene-1-sulfonamide (available from Maybridge), a

15 TFA salt of compound 11 was prepared.

Example 12: Synthesis of compound 12

Cl
OH 4
N

O
H
HO

N
H
HO
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Exanpl e 9: Synthesis of conpound 9 OHHO O NI / IH HONH HO15
Using a coupling procedure simlar to that described in Exanple 1, except
repl aci ngwoha/oM1e6{ 4- heptyl - 6- met hyl - 2- pyri m di nyl) sul f ani lpamiuse2/sd28h
I\N/L- E)z_, g ;il met [|1_yl phelnyl ) - 4- ami nobenzene- 1 -sul fonam de (avail able from
ybridge), a TFA salt of conpaound 9 S, pr red. nz{z: [M+ Ht] cal cd
f or cgmwsé%@%@.@!mg BipsEiusBSmplar toz‘gafschesﬂg%géﬁ Zfé%(&zﬁbéﬁeﬁéoz/ ]36237
Exanpl e - Sy S &C g 30 i s QfariiNmi M WNA36-1 ;HS HONH
HO Usi née]pga%‘%@%?\ﬁgﬁ}eg@éﬁ%% n#rar tgmtshaatl drensl%%‘ivbegiv ?(n’ Exanpl e 1,
except d&h[cﬁ@ﬂ)@ﬁyngl-ﬁrhﬁob&nzédeuhewltfmimﬁdm@tvhﬂabl@ﬁrpraﬁdidlgy],)gmm | am de
with N -%2- thi azol yl ) sul fani | am de (sul fathiazole, available from

Al dri chpf cempgundsk? Wasgirep@edhound 10 was prepared. Exanple 11: Synthesis of
corrp%und 117 HHO O \ NI \ / IHHONFFF H HO 10

Example 13: Synthesis of compound 13

OH H 0.0
haeNens
NHCHO H

To a mixture of 0.69 g (1.83 mmol) of crude compound ee in 4 mL of methanol
10  was added 70 mg of 10% palladium on carbon under a stream of nitrogen and the reaction
was shaken under 50 psi H; for 2 days. The reaction was filtered and the residue was
purified by reversed phase HPLC (gradient of 10 to 50% acetonitrile in O. 1% aqueous
TFA). Fractions containing pure product were combined and lyophilized to afford a TFA
salt of compound 13 as a powder. m/z: [M + H*] calcd for Co7H3,N406S 541.2; found
15 541.5.

The intermediate compound ee was prepared as follows.

a. Synthesis of compound A.

I|3n
HN
HzN\/\©\ PhCHO, NaBH, \/\©\
Br " A Br

To 10.7 g (53.0 mmol) of 4-bromophenethylamine (available from Aldrich) in 100

20

mL of toluene was added 6.80 g (64 mmol) of benzaldehyde. After stirring for 10
minutes, the cloudy mixture was concentrated under reduced pressure. The residue was
re-concentrated twice from toluene, and the clear oil 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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Using a coupling procedure simlar to that described in Exanple 1, except
replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde with N -[2-
(trifluorwomsihyliyphenyl ] - 4- am nobenzene-| - sul f onam de (avacraishz3d28m
Maybridge), a 15 TFA salt of conmpound 11 was prepared. Exanple 12:

Synt hesi s of conpound. 12 Cl H O N_| Lo LE WO
03/ 0421 6ATPREICISS3 /086 DA qtf%}\’ﬁaq“&"‘&soﬁ@ Wﬁsga‘}él?%é‘lé“ut}%%g W a"“rt‘g“{ ﬁ %’gt
descri begy iy EX@RIdSn dn i@XEPTor 3O RhiAGES dnd AR solids were isolated by filtration,

Nl - (4-heptyl -6-nmethyl -2-pyrimdinyl)sulfanilamde with N -(3,5-

di chl or opisedyith-cbidwaten hed aereied tsgilvé tedyidmshlozidaistlapf eonppayad Medstir | dge), a
TFA salt of conpoynd 12 was prepared. I : es] f. conmpound
13 OH H @lqlesssqltd- Wi\?OQiMHQDM%é‘d‘%@@&%%% ﬁ@é%?@ E@?f%’é g (1.83
mrol ) .of  .c n i t hanol 10 was added 70 nmg of 10%
pal | aéli u %Iﬁfi%aoﬁg hg'ggetgl’gfﬁ’e%ér% @]F %ﬁtrogen and the reaction was shaken
under 50 psi H2 for 2 days. The reaction was filtered and the residue was
purifi edb,b?{_yrft@ggrcg@dmph@l@BHPLC (gradient of 10 to 50% acetonitrile in 0.1%
aqueous TFA). Fractions containing pure product were conbined and

| yophilized to afford a TFA salt of conpound 13 as a powder. "i/z: [M+

H+] cal cd for C27H32N406S 541.2; found 15 541.5. The internedi ate conpound
ee was prepared as follows. a. Synthesis oanconpound A. Bn

|
Boc——NV\@
B Br

Compound A

To 5.0 g (15 mmol) of compound 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 hours, the solution was
concentrated under reduced pressure, and the residue was partitioned between 1.0 M
aqueous NaHSO, and diethyl ether, and the phases were separated. The diethyl ether
phase was washed with water followed by brine, dried over Na,SQOy, filtered, and
concentrated to give compound B (6.1 g, 93%) as a colorless oil. 'H NMR (300 MHz,

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

¢. Synthesis of compound dd.

Bn
Boc—rll Q§Q
N
Compound B \/\©\N/©/ @
H
dd
20 To a flask containing 3.4 g (8.8 mmol) of compound B, 2.8 g (11 mmol) of 4-

morpholinosulfonyl)aniline (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

was added 40mL of toluene, and the mixture was heated at 95°C for 6 h under a nitrogen
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H2N H PhCHO, NaBH4 Br A Br 20 To 10.7 g (53.0 mmol ) of

4- br onophenet hyl am ne (available fromAldrich) in 100 nL of toluene was
added 6. 3Wog3&64mol ) of benzal dehyde. After stirring foPCI@Somsaates, the
cl oudy m xture was concentrated under reduced pressure. The residue was

- trated twi t ql : he. ' i din 50
i Cor onieBbigs e il Web BpMER By 300 0 ichiy Bl Ohde MR SABERNED 1 000,
to the sob@l Portiods@f 1 DWIChga¥oRANAHS O, folRiWeangl 100aid of furbled skusvas stirred

in a water bath at anbient ~ 53 WO 03/042164 PCT/ US02/ 36237 tenperature for
one hour NaHC®:MThg disthyd etier phass wad deied over MeSPre fipredaandgonesptrptedtpa sl urry

was stirred i.n.an ice batkh r .30 m.nutes. angd t I ,.sql ated by
filtrati 8?{% oll, The el % Pﬁrlflg%‘f b %ﬁ?ae%‘?l c Hlaéﬂgﬁfapg' i(grgdfegl %@et\éﬁﬁ% el
hydr oghl QEe'tegéiIﬁfélxhné%gtcPﬁfG?Q'éﬂﬁ buRPddas @%n@w R8m (33 d.31%)H NVR (300 Mz,
DVBO d6) "8 0. 40 (s, 2H). 7.50-7.32 (m 7H), 7.14 5 (d, 2H), 4.07 (s, 2H),
3.03 (m 2H), 2.92 (m 2H). b. Synthesis of conpound B. Bn Conpound A
Boc-NM~/~\ Br B To 5.0 g (15 mmol ) of compound A in 100 nL of methanol was
added 1.70 g g16(.ﬁt5 m*rol?1 of triethylam ne. The solution was cooled in an
i ce/ wat ef BYRACSISfFOPROENL €10 (16.8 mml) of di-tert-butyl di carbonate was
added. After 3.5 hours, the solution was concentrated under reduced
pressure, and the residue was partitioned between 1.0 M aqueous NaHSO4 and
diethyl ether, and the phases were separatedH Bae di ethyl epher phase was
washed with water followgdrdy brine, driged s , frhpes and
concentrated to give co%qqm.,B (6. 1Bg, as a c I oill_o1H NMWR
(300 MHz, 1%, Bng’ Hé.&S (m 5H)H 7.04 (m 2H), 4.29
(br s, 2H), 3.20 (m 2Hg 2.62,(m 2H), BO(s, e8H). c. Synthesis of

Br

conpound dd. Bn
BnOQ/'\

NHCHO
GG

10 To 0.56 g of compound dd (.6 mmol) in 6 mI. CH,Cl, was added 4 mL TFA,
After 15 minutes, the solution was concentrated, diluted with 30 mL ethyl acetate and
washed twice with 1.0 N aqueous sodium hydroxide. The ethyl acetate layer was dried
over MgSOy, 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>COj3 (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, filtered,
and concentrated. The residue was heated to 120°C. After 13 h, the reaction was cooled
to room temperature and the crude compound dd was carried on to the next step without

20 purification.

The intermediate bromohydrin GG can be prepared as described in United States
Patent Number 6,268,533 B1; and in R. Hett et al., Organic Process Research and
Development, 1998, 2, 96-99. The intermediate bromohydrin GG can also be prepared
using procedures similar to those described by Hong et al., Tetrahedron Lett., 1994, 35,
25  6631; or similar to those described in United States Patent Number 5,495,054.
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Boc-N 0S~ Conpound B N NOO H dd 20 To a flask containing 3.4 g (8.8 nmol)
of conpound B, 2.8 g (11 mmol) of 4- norpholinosul fonyl) aniline (avail able
from Maybwodge)z160. 41g (0. 45nmmol ) of PCT/US02/36237

tris(di benzylidi neacet one)di pal | adi urr( 0), 0.83 g (1.3 mml) of rac-2,2'-

bi s(di phenyl phosphi ., and 1.1 g (11 mmol) of sodium
tert-butoxid X‘Rﬁgllegg (.S(XHMOEFOF%O ﬁ&kl and the nmixture was heated at 95C
for 6 h under a nitrogen 54 WD 03/ 042164 PCT/ US02/ 36237 at nosphere. The

m xture was diluted with 200 nlL diethyl ether and washed twice with 100 niL

portions of 1.0 M aqueous N&bﬂSOﬁl fol |l oned by 100 nlLN®T™sat ur at ed aqueous
NaHCO3. The diethyl ether sevaas drjed ovex Wy fllltered and

concentrated to a dark I pu SI lica gel
chr omat ogr aphy (gr achg 0 30 to 409 r\|| 2 e in hexanes) to afford
conpound dd as a yel'low floam (2.5 g, 51% ., d. Synthesis of conpound ee. OH

Bn 0-0 1) TFA I~ N ~I SNNCt*P NaOH BnO N O Conpound dd NHCHO H 3) OH ee
Br I BnO NHCHO GG 10 To 0.56 g of conpound dd (.6 mml) in 6 nL CH2CI12

was added 4 TEA., LUt i Mg I ,
diluted wit hmg%aﬁl’dxmf% £ %ﬁ 87 S Bt cdifoud@ fidh 23t tﬁeq&gﬁﬁ%gag&eﬁs
sodi usn hyelr @x Iodec)%Bmacﬁﬁmdn @tsinaidet @M&ranmlmmgeachndMeamwas f| | ter ed,
and concentrated to an oil and dissolved in 8 nL_of 1:1 nethanol:

Br onohy dallawedap sGundegH: ot Ymopphstiy ParserRSwradays 76h?r5€act20vaﬁ%1%1|t§fe<i5n
add Ed. an egsed %g“ﬁ%yﬁﬁﬁeﬁg résv %se{l ﬁﬂas%tH]ﬁg% Qré\(ggﬁ%gﬁ qb Y& 50%%%1%%%11'3 in Th e

reactlon € resi [uted Wt nm. wat er and
extract egl 1 Mueowd THA )3 Fractions containing pure product were combined and lyophilized to
afford a TFA salt of compound 14 as a powder. m/z: [M + H*] caled for CpsHz9N5O5S

10 548.2; found 548.3.
The intermediate ii was prepared as follows.

a. Synthesis of compound hh.
15

I|3n
Boc—N > SfO/O
oo —="" Y Y

hh

I=

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)dipalladium(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 mL methylene chloride and
washed with 100 mL of saturated aqueous NaHCOs3, followed by 100 mL saturated

aqueous NaCl. The organic phase was dried over MgSOs, filtered, and concentrated. The
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mL portions of toluene. The toluene extracts were conbined, dried over
Na2SO4, filtered, and concentrated. The residue was heated to 120C. After
13 h, thewpeaosiieh was cooled to roomtenperature and thectrusdz3@emnpound
dd was carried on to the next step without 20 purification. The

i nter rredl i i n. Uni t at es
Pat ent Nuﬁ%@? gﬂgg(gyg%@as%@ cﬁ?&énﬁﬁgr%h%ﬁg atﬁf’:n? Ji (??osﬁ&nl?egﬁ?dg ] ngétglgﬁn%es earch
and Devehlogi®nb affdRdmpdund® 6h3§ an bhegt Bé1T, medi at e brom)hydrl n GG can al so
be prepared wusing procedures simlar to those described by Hong et al.
Tetrahedron Lett., 1994, 35, 25 6631; or simlar to those described in

Uni t ed SPatSysthesis efcomaapdii. 5. 495 054. 55 WD 03/ 042164 PCT/ US02/ 36237
Exanpl e 14: Synthesis of compound 14 OHH OON \ NI \ / I ~~ H HON
NHCHO H To a mixture of 0.6 g (0.83 mml) of conpound ii in 25 nL of

et hanol was added 5120€Ang of 10% pal I@di um on car bon under a ﬂ am of

nitrogen and the r eagt Ne@Hwas al | ovwed ﬁf‘ h ric
pressure cﬁﬂ)" a S. 3TﬁempwdtGG)n iNMere @ t h 5@?

purified PR d phase Flptgé ent of 10 5Q%age on| ril e in 0.1
% aqueous TFA). Fractions cont &M™in ure product werg conbi ned and

| yophilized to afford a TFA salt o "&E\onund 14 as g, powder. mz: [M+ Ht]

cal cd for C28H29N505S 10 548.2; found 548.3. The intdinediate ii was
prepared as follows. a. Synthesis of conpound hh. 15 Bn N Boc-N ~/ O~

;:orrpouggng ?E?gus}%ow% ?1@568'% glﬂ?glng‘ %gr%é 4&12% aﬁg??apyrl g‘l ne
(avai | ablagtet 1 GluAE soliftion vehs 26n&nfrated ObadiFRt with 1.0 N aqueous sodium

hydroxide and extracted twice with methylene chloride, followed by an extraction using

ethyl acetate. The organic layers were combined, dried over MgSOy, filtered, and
concentrated to an oil. The oil was purified by silica gel chromatography (gradient of 2 to
10 10% methanol in methylene chloride). The purified product was dissolved in 10 mL of
1:1 methanol: THF. Bromohydrin GG (Example 13, part d) (364 mg, 1.04 mmol) and
K,COs3 (378 mg, 2.73 mmol) were added and the reaction was stirred at room temperature
for 1.5'h. The reaction was concentrated and the residue was diluted with 30 mL water
and extracted twice with 30 mL portions of toluene. The toluene extracts were combined,
15 dried over Na,SQOy, filtered, and concentrated. The residue was heated to 120°C. After
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
OH H 0.0
HO | N K/O
HN H
0

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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tris(di benzylidi neacetone)di palladium0), 0.75 g (1.2 nmol) of racemc-2, 2
20 bi s(di phenyl phosphi no)-1, 1" -bi naphthyl, and 2.31 g (24.0 mol) of sodium
tert - but owode/o421e6 added 40 nli of toluene, and the m xtur@Crasonzased at
90C for 18 h under a nitrogen atnosphere. The m xture was diluted with 200

mL nmet hylene.chl ori an shed with 100 nL of saturated aqueous NaHCGB,
fol l owedjrﬁ n&’ééfeﬁ{asgfﬁ‘t fi"é‘\éﬁ Ao Has RH@FG byHevegsegahase HR&§ gwdisntir i ed

over My [ US02/ 36237
oi | vvassgﬁlr(l)ﬁ;o:deog%bc%%sﬂl |cglcdsg%%§%}srraq§3 rap Ci?iglagr agﬁ g%ﬁ? © Ot B %et hanol
in met hytcanlanectmidiyopmmzetdctoaffbﬁf dTEARR vhcohpomd 18hsarpdRgrr.sol i d. b.

Synt hesi s E ound ji,. 1) TFEAOH N/ 2) NaOH Bn O .O Conpound hh 3)
Corrpound’”(/’é‘GM"I |1 qalad fpr {4 QeSNGeHofynd565.35 To 4.5 g of compound hh
(8.1 grol) in 20 nL CH2C12 was added 1.5 nL TFA. After 1 hour, the solution
was concentrated, basified with 1.0 N agueous sodi um hydr oxi de and
extracted tw The waﬂnedﬁatehwh@@an@l’ﬂ\OdiﬁpiepaxécpésH@M@@s by an extraction using

et hyl acetate. The organic |ayers were conbi ned, dried over MgSOH4,

filtered, and concentrated to an oil. The oil was purified by silica gel
chromat ography (gradient of 2 to 10 10% nmet hanol in nethylene chloride).
The purifi p@@n essolved in 10 nL of 1:1 nethanol: THF.
Bronohydirlﬁﬂpers%%{%m cg»f part d) (364 ng, 1.04 mmol) and K2CO3 (378 ny,
2.73 mol ) were added and the reaction was stirred at roomtenperature for
1.5 h. The reaction was concentrated and the residue was di I ut ed with 30 nL
water and extracted twice with 30 nL portl(bh‘IsBof t ol uene. ol uene

extracts were conbi neld, TER dried over ered, an rat ed.
the reac ooI 0 room
i ed by Na el

The residue was heat @ NaOHO0C. After

t enper at Gompmnddtdie er-tde—corpoud Bnds

chr omat ogr aphy (grad@ént of 5 LO 10% apol in net hyI é'lhe chloride) to
afford conpound ii as a | sofid. 20 Exgnpl e 15: fBynt hesi s of conpound 15

OHHOO BnO

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 mL
ethyl acetate and washed twice with 1.0 N aqueous sodium hydroxide. The ethyl acetate
layer was dried over MgSOQs, 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,Cl,). 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 Application Publication Number WO 95/25104: and as described in EP 0 147 719 A2 and
EP 0 147 791 B.
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‘N~ 00O HON'a HNH O To 610 nmg of conpound ff (0.82 mmol) in 5.0 nL
acetic acid was added 92 ng of 10% pal |l adi um on carbon. The reaction

m xt ure \Wa© o3falken under 40 psi H2 for 20h. 57 WO 03/ 0421®¢TRSZ/84382/ 36237
The m xture was filtered and the filtrate was purified by reversed phase
HPLC (gradi en t %.a tonitri in 0.1 % aqueous TFA). Fractions
cont ai ni ng pu#‘% lfé'%(:té)ﬂég ‘}?B?If?él&dalﬁd | yophilized to afford a TFA salt
of conpound 15 as a powder. rfmz: [M+ H+] aI cd for C29H32N406S 565. 2;
found 565.3. 5 The internedi ate corrpoun ffN repared as follows. a.
Synt hesi s of conmpound ff. OH Bn OH. e0 2) NaOH ~I 00 Conpound
dd BhON3) OHNH Off Bng Q91 g of conpound dd (1.6
mol , Exanple 13, part c) i m_ 2C12 was adged 6 nL TFA. After 15

m nutes, the solution wagpocongéntrated, diluteewith 30 nil, ethyl acetate
and washed twice with 1.0 N agueous sodi um hydroxi de. The ethyl acetate

| ayer was dried over MgSO4HOtiltered, and concentrated to a brown oil. The
oil was 15 di Bsingweduplingproceduradimilgoirtbgalesiribaddn B¥anphy 1¢ éx@ptmol ) of

epoxi de P were adde The_ sol ution was. heated.to.70 C _After 24 h, the
sol uti onf m@dﬁ%&n’?‘i"&?@ﬁl -Gt Wﬁ@ P3ﬂ ey S'ﬂﬁf‘flf‘%"ﬁ‘@éi lica gel
chr omat ogf apvhié)3ndie tRRNM1e tRnfREdiER), « TRH Suf SfA%GhpBARd 16 was prepared.

5 m/z: [M+H"] caled for CpHogN,03S 425.2; found 425.1.

Example 17: Synthesis of compound 17

N
OHNGV O
N s~
H

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-(methylthio)aniline (available from Aldrich), a TFA salt of compound 17 was prepared.
m/z: [M + H'] calcd for Co4HgN,05S 425.2; found 425.1.

15 Example 18: Synthesis of compound 18

Negele

HO
HO

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

replacing the N 1. (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide 4-(m-tolylthio)aniline
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wer e conbi ned and concentrated to afford conmpound ff as a yellow foam The
i nternedi ate epoxide P can be prepared as described in International Patent
20 Appl i capioan4Rebl i cati on Nunber WO 95/25104; and as dese@cirhsd2/sa23EP 0 147
719 A2 and EP 0 147 791 B. 58 WD 03/042164 PCT/ US02/ 36237 Exanple 16:

Synt hesi s_of .compouynd 1 . OH N | ~ H.i i ng_.a coupl.ing

pr ocedur é’vglirlar#el @mﬁgqlﬁ%ﬁ%&&ﬁqﬁ BFE?FC é%b&%ff%h%g?é&of coppidildy t he

N - (4- hep 2t iyt i Pt i klsamirde, Wi (et hyl t hi 0)

ani li ne (g%//gﬁe argzlﬁe% E%%Md]réigé%@y?&f{égﬁz?;ﬂ%g?’ (;Foél\re{gg?rll "16 was prepared.
5mz: [M+ H+t] calcd for C24H28N203S 425.2; found 425.1. Exanple 17:

Synt hesi s of gonpo OHN \ HS HO HO 10 Using a coupling
procedure si nﬁ’F"gBP'Eg%f rlx‘»ZYPt ot 9BwporRddanpl e 1, except replacing the
N - (45heptyl - 6-nmet hyl - 2-pyri m di nyl )sul fanil am de with
4-(methylthio)aniline (available fromAl drich), a TFA salt of conpound 17

was prepared. in/z: [M+ H+] calcd for 4H28N203S 425.2; found 425.1. 15
Exanpl e 18: Synthesis of conmmund 180 % S?N HO Using a coupling
procedure simlar to that de rNi hed anp 18,)g§c pt

H

HO
HO

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-[(4-
methylpyrimidin-2-yl)thio]benzeneamine (available from Peakdale), a TFA salt of
10 compound 19 was prepared. m/z: [M + H*] calcd for CosH3oN4O5S 503.2; found 503.1,

Example 20: Synthesis of compound 20

JNeasBes

HO
HO

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

prepared.

20
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replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de
4-(mtolylthio)aniline 59 WO 03/042164 PCT/ US02/ 36237 (avail able from

Si gma- Al dwpab/okdibs ary of Rare Chemicals), a TFA salt of cecpasnz3ed was
prepared. mz: [M+ H+] cal cd for C30H32N203S 501.2; found 501.2. Exanple
19: Synt hesi s, of cogpoynd .19, H OH /' N~ HSN HOr HO Using a
coupl i ng pro?@@&?‘geﬁhﬁwweﬁﬁ‘iﬁﬁlp%@yﬂ bed in Exanple 1, except

replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde with 4-[(4-
met hyl pyri m di n-2-yl ) thi o] benzeneam ne (avail abl e from Peakdal e), a TFA
salt of 10 conpound 19 was prepared. rﬂzﬂ[ + H+] gal ¢d for C28H30N403S
503.2; found 503.1. Exanple@0: Sy 'S o] 20H OHNI1%\ I F
9AN S HO HO 15 Using a _goupli ure 3¢ [@Eﬁt hat described in
Exanpl e 1, except repld
N - (4-heptyl -6-net hqu-OZ

S

m di nyl )sul fanilam de with 4-[(4-

fl uor ophenyl ) sul f onyl ne (available fromBionet), a TFA salt of
conmpound 20 was prepaded. 20 60 WD 03/042164 PCT/ US02/ 36237 Exanple 21:
Synt hesis of conmpound 21 H OH N H'S

Using a coupling procedure similar to that described in Example 1, except
5 replacing the N !_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-[(4-
methylphenyl)sulfonyl]aniline (available from Bionet), a TFA salt of compound 21 was

prepared.

Example 22: Synthesis of compound 22

10
04,0

JUCaras

HO
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-aminodiphenyl
sulfone (available from Sigma-Aldrich Library of Rare Chemicals), a TFA salt of

15 compound 22 was prepared. m/z: [M + H* caled for CyoH3N,05S 519.2; found 519.2.

Example 23: Synthesis of compound 23

H
Cl
N >S,
H 0] \O

HO
HO
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HO HO Using a coupling procedure simlar to that described in Exanple 1,
except 5 replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de
wi th 4-[ (wormbkibphenyl ) sul fonyl] aniline (avail abl e frompBrarser/}623a TFA
salt of conpound 21 was prepared. Exanple 22: Synthesis of conmpound 22 10

HO-..O OH\_ I.Gr H HO/ Usi a I [ jmJar to that
described in E%g%lcgu@}ngﬁggeg{,\re ?@a%at itﬁ%%? %?él%gfiﬂ{ﬁ)?ﬁ‘gﬁeel,&c%é

- (4- hept ¥hrBm¥RRIWI-(LhEPHIL 6Tk 2) pyeiuhifii) b fiih demitietwiti34 arciogi-pheny |

sul f one (g\?a{nggbl e groﬁﬁéi grra-l%_dr?}gh Li _r)ary of Rare mgﬁcal s), a TFA
salt of bmzemspdomd)-pPRnyamnips @yaitable fromSigmarlduigh Lipgry ¢f Rale C29H30N205S
519. 2; found, 519. anpl e 23: nt hesi s of cQ 2 N/ C HOSO
HO HO 6185W%b&%f@ﬂs%(#/pc@§ﬁ)ﬁ§%%?’as E?P?F@g'amz%[ﬂgf 'Fﬁ_]g] B??i%&pélur e simlar to
t hat gesgggmwlm@ X! Budd 58x¢ept replacing the

N - (4-heptyl-6-methyl-2-pyrimdinyl)sulfanilamde wth 4-(4-chloro-
benzenesul fonyl ) - phenyl am ne (avail able from Sigma- Al drich Library of Rare

Chem cal s), a_TFA t of conpound 23 prepared. mz: [M+ H+] calcd for
5 C29H29C1N20§§‘“§B§aif;' e CRLOmDpd 7 o o4 Synthesis of conpound 24 H
HO

OHN 9,),N~So HO
N

7~

N D)

H "3

HO
HO

10 Using a coupling procedure similar to that described in Example 1, except
replacing the N l_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-
(methylsulfonyl)aniline (available from Maybridge), a TFA salt of compound 24 was
prepared. m/z: [M + H*] caled for Cp4HogN,05S 457.2; found 457.1.

15 Example 25: Synthesis of compound 25
N
» O
N 3
HO
HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N I_(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*] caled for CaoH3N205S 519.2; found 519.2.
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10 Using a coupling procedure simlar to that described in Exanple 1,
except replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl) sulfanilam de
with 4- (wetobpsae fonyl )aniline (available from Maybri dgepCTaSttsg23sal t of
conpound 24 was prepared. in/z: [M+ H+] calcd for C24H28N205S 457. 2;
found 457.1. 15 agpl e 25: Synthesi s conmpound 25 H N OCH\I I/ \I HO
HO HO Using é‘%&ﬁ%%‘ngy’ﬁaﬁﬁl&?gp&“??%‘?gﬁ to that described in Exanple 1,
except replacing the N -(4-heptyl-6-nmethyl-2-pyrimdinyl)sulfanilam de
with 4 20 (penylsulfonyl)aniline (available from Maybridge), a TFA salt of
conpound 25 was prepared. in/z: [M+ H+[v cal cd for C2@H30N205S 519. 2;
found 519.2. 62 WO 03/ 0421640RCT/ US anp 6: Synthesis of
conmpound 26 OH N\ F H uprocedure simlar to
that described i n Exanplfe T, %cept repl acigrgy t he

- (4- heptyl - 6- net hy ny?i i di nyl )sul fanilam d@ with 4-[ (4
fl uor ophenyl ) sul f ony an|line (available from Maybridge), a TFA salt of
conpound 26 was prepaged. niz: [M+ H calcd for C29H29FN205S 537. 2; found
537.1. Exanple 27: Synthesis of conpound 27 OHH\ NI \ HONOO HHO
10

Using a coupling procedure similar to that described in Example 1, except
5 replacing the N I_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-[(4-
fluorophenyl)sulfonyl]aniline (available from Maybridge), a TFA salt of compound 26
was prepared. m/z: [M + H*] calcd for CooHa9FN,OsS 537.2; found 537.1.

Example 27: Synthesis of compound 27

OH
OO0
HO N o
H
HO

10
Using a coupling procedure similar to that described in Example 1, except
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

OH 4
N

oL
HO N
H

HO
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Using a coupling procedure simlar to that described in Exanple 1, except
replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde wth 3, 4-
et hyl enedwoxgamibi ne (avail able from Aldrich), a TFA salt pofi/usorpaand 27

was prepared. 15 Exanple 28: Synthesis of conmpound 288 CHH N1 \ / | O~

HO/ N\ H .63 WO 03/ 042164 PCT/ US02/ 36237 [ a, couplin rocedure
simlar tot E%m%j%g%%?lﬁgachyﬁ ‘Eﬁéﬁ’b‘iaé%i,ajaggﬁsgﬂ?e&r%E%ggllphegﬂteﬁ%eptg P

N -(4- h.‘?@léﬂihgtﬂé%lhgll-l?egtylfi%Qh@f‘lg\?l—é%kn)i&"rﬂiﬁﬁﬁ}'ulf@ﬁﬂdﬁﬁdé’\Mth Amembleyaei | i ne
(p-ani sidine,"avail ab romAldrich), a TFA salt of conpound 28 was

pr epar edp-ahisiiaeralvailab@: fr@y ntlthddti)sa FFAcalobomdpamd 28rwas pepargd. HON O H  HO
Using a coupling procedure simlar to that described in Exanple 1, except
replacing the N -(4-heptyl-6-nmethyl-2-pyrimdinyl) sulfanilam de with

3-et héoxyani I i@?anél?% ngi%hmfgﬁggﬁgklég@a%f rom Al drich), a TFA salt of

conmpound 29 was par e 0: Synthesis of

N-{2-[ 4- (4- et hoxyphenyl ) am nophenyl ] et hyl } - 2-

hydr oxy- 2- ( 3- hydr oxynet hyl - 4- hésglr oxyphenyl )ethylamne (30) OHH N1 \ / |
Ot HO/ N\ H HO 15 Using a oupling procedure sinmlar to that described
in Exanple 1, except N

HO N o~
H

HO

Using a coupling procedure similar to that described in Example 1, except
replacing the N L_(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-hydroxyphenyl)ethylamine (30)

OH H :
HO N
H
HO

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

prepared.

20 Example 31: Synthesis of compound 31

OH

HO N Cl
H
HO
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replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde wth

1- am no- 4- et hoxybenzene (p-phenetidine, available fromAldrich), a TFA
salt of cwomommiwo was prepared. 20 Exanple 31: SynthesipsTafSoradzpound 31
OHH\ NI | O HO/ NC H HO 64 WO 03/042164 PCT/U802/36237 Using a

I d I to that, d [ t | aci
Che N ”?J’Lé’ﬁtﬁyﬁé ey ross e FRRAT) PR PR g PN or o

th d 31
o1 epar e B P B SR "o 1 "o

Usi ng a rﬁ&th@iyaﬂgmpr(mwbﬂeérom Mdrmh) tadlRA adlt diesoagonadi3] wakxesppied. 1, except
10 replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de wth
3,4,5- trinethoxyaniline (available fromAldrich), a TFA salt of conpound

32 pr epargg’glé1 1'313?2 Q{Tthesﬁ"'O}' gﬁ@ggn C26H32N206 469. 2; found 469. 2.

Exanpl e 33: RS 4 compoun H\ N\ HON ~\ I \I H HO 15
Using a coupling procedure simlar to that described in Exanple 1, except
repl acing the N -(4-heptyl-6-nmethyl-2-pyrim di nyl)sul fanilam de with

4- benzyl oxyani |l ine hydrochl or OHIe maval | able frd&m Aldrich), a TFA salt of

conpound 33 was prepared. | ¢\©\ /@:
HO

HO

Using a coupling procedure similar to that described in Example 1, except
10 replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4,5-
trimethoxyaniline (available from Aldrich), a TFA salt of compound 32 was prepared.

m/z: [M + H'] caled for Cy6H3,N»O6 469.2; found 469.2.
Example 33: Synthesis of compound 33

OH 4
N

LT O

N
H

e

HO
15

Using a coupling procedure similar to that described in Example 1, except
replacing the N L_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-benzyloxyaniline
hydrochloride (available from Aldrich), a TFA salt of compound 33 was prepared. m/z:
[M + H*] caled for C3oH3,N204 485.2; found 485.2.

20
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[M+ H+] calcd for C30H32N204 485.2; found 485.2. 20 65 WD 03/042164

PCT/ US02/ 36237 Exanple 34: Synthesis of conmpound 34 CHH N /IO HON?
HO Usi ng womspdisfig procedure simlar to that described | RCEASIpb@31,

except 5 replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de
with 3,4- dinetho ild ne (avail abl m Al drich), a TFA salt of conpound
34 was prepaﬁ‘&.‘np)i%g? Syf‘@feg‘sﬁffo‘}}g?‘g‘b‘i zgr C25H30N205 439.2; found 439. 2.
Exanpl e 35: Synthesis of conpound 35 10 OHH O \ NI\ /I HO NO H HO
Usi ng a coupling procedure simlar to that described in Exanple 1, except
replacing the N -(4-heptyl -6- IrI"\yH- 2-pyrimdinyl)sdl fanilam de with 3, 4-

(trimethyl enedi oxy)aniline 4% ablke o JVayh 0&), a TFA salt of
conmpound 35 was 15 prepare nfz: [M+ @ C26H30N205 451. 2;
Sy#it hesi s of coffpountd™36 @H H NI\ /I HON H

found 451.2. Exanple 385
HO Using a coupling procedurle simlar to thatHdescrilbed in Exanple 1,
except 20 replacing the HO” - (4- heptyl - 6- net hyl - 2- pyri m di nyl)

sul fanilam de with

Using a coupling procedure similar to that described in Example 1, except
5 replacing the N |- (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4-
dimethoxyaniline (available from Aldrich), a TFA salt of compound 34 was prepared.

m/z: [M + H*] calced for CasH3oN20s 439.2; found 439.2.

Example 35: Synthesis of compound 35

OH g
“CLTD
HO N O
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 3,4-
(trimethylenedioxy)aniline (available from Maybridge), a TFA salt of compound 35 was
15 prepared. m/z: [M + H*] caled for CpsH30N20s5 451.2; found 451.2.

Example 36: Synthesis of compound 36

Beang eWsa

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

20 replacing the N 1-(4-heptyl-6-methy1—2—pyrimidinyl)sulfanilamide with
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66 WO 03/042164 PCT/ US02/ 36237 4-isopropoxyaniline (available from TCl
Anerica), a TFA salt of conpound 36 was prepared.nmfz: [M+ H+] calcd for
C26H32N20wO04H3/P4Ap4 f ound 437. 2. Exanple 37: Synthesis of  PCT/US02/36237
N-{2-[4-(4-et hoxyphenyl ) am nophenyl Jethyl}-(R)-2- 5

e e PR Che 1 TS KR o A SR b YR | St ed i
part c belawdhg; [MW*]Qfalc%tf&a@gH %wzﬁ)ﬁwaﬂfohn@@l%ﬁ 10% Pal | adi um on car bon

under a stream of nitrogen. ask was fitted with a balloon of
hydr ogen gas, and the reacti on was Vi gorously 10 sti rred for 1.5 hours. The

reaction was filter r qugh | t he
filtrate was F&@Hb@ﬁﬁ?é&é’ﬂﬂﬁﬁé’f%ﬁ E’ 43‘33[?? a %Otp%e%'lz& gyl\kgg?'&i' ssol ved
in 400 of Hydrexpr@hydsexymethyltRyroxyp ﬂ?mlﬂ\ﬂ in di oxane was
added, and the product was precipitated as the di -HC1 salt by adding the
solution to a large volunme of BOAc. The solids were isolated by
filtration to give the di-HCl aItHof conpound 37 asg@ white 15 solid. IH
NVR (300 MHz, DMSO-d6) S ( S1 . 63 s, 1H), 6.97-6.67 (m 1
1H), 4.76(m 1H), 4.39 H) , 87 (dd, 2H), 3.02-2.76

4.29 (
(m 6H), 1.22 (t, 3H) HGz/ [M+ H#] cavcdHfor C25H30N204 423.2; found
423.2. The internediate ﬁg

d2

ound F was prepared as follows. 20 a.
Synt hesi s of conpound C. DBA3, Binap, Boc OEt BocBnN H2N NaQt Bu,
toluene Bn-NBr Cet 1 N B CH To a flask containing 3.0 g (7.7 mol) of

conpound B, Il 26ehikQRrelofA0Y (4, %H&P 8f donpRAMLF, ?}ep@fedﬁﬁ &t phewel, idi ne

(4-ethoxyaniline, available fromAldri chI)) 0.35 mmol ) of
tris( d| onA \Jf iethianelw &t aided diOgaf | Qi Ralﬂ(a@)lm o %b@l ‘4@6055@1@11) obitrpgRieni c-

2,2 - ’l(é}etf?agl?n alsp tt%aquthng %alfoon of Bycﬂo en ga% eind%ﬂe reactlon @as(\%ggro{}ﬂ? ) of

S od| um t
10  stirred for 1.5 hours. The reaction was filtered through celite, using methanol to rinse, and

the filtrate was concentrated under reduced pressure. The residue was dissolved in 40ml
of 1/1 isopropanol / methanol , 2.74 ml of 4M HCl in dioxane was added, and the product
was precipitated as the di-HCI salt by adding the solution to a large volume of EtOAc.
The solids were isolated by filtration to give the di-HCI salt of compound 37 as a white

15 solid. '"H NMR (300 MHz, DMSO-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 (t,
3H). m/z: [M + H'] caled for Co5H30N204 423.2; found 423.2.

The intermediate compound F was prepared as follows.

20

a. Synthesis of compound C.

Pd,DBAg, Binap,

BocBnN\/\©\ HzN\©\ NaO{Bu, toluene Bn—N v\@\ Q
+
Br OEt

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-ethoxyaniline, available from Aldrich), 0.32 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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WO 03/ 042164 PCT/ US02/ 36237 butoxi de was added 35 m of toluene, and the
m xture was heated at 95C for 5.5 hours wunder a nitrogen atnosphere. The
m xt ure \Wa® opastibd i oned between 1.0 M aqueous NaHSO4 andPdiraishyse2st her,
and the phases were separated. The diethyl ether phase was diluted with

| f h d va 5 NaHSO4
an br i FEoxHler s Bae1 SREDSORenF | P8BS COMEARD Ak K58 Mk oi I The

| f.ied b 1o
ol uent - pgetgrplrbEenmSIHRIE IROL PR v hyddoEhipRh Lo BRSNS B
(300 M"Nafi@'&ﬁ@n@@)ietﬁyﬁet&{’r dnd the pitdkes Werd 8617a.ra]t8d (]melﬂwthyl thﬁitpﬁasé abm 8H),

4.27 (s, 2H), 3.92 2H), 3.25 (s, 2H) 2 (m 2H), 1.31
(s, 9H) dilated wiflt Qnessmalumqp hexpms+an41+\1vawa%@dpaﬁse @29%@»&2%4 &@6%87 3; found

3 oGt e et RN el A Frsbaceblrardy Suimk BB o ORI ¢
in 15 mwa@fpm@ﬁ@@% cRionfifoghamy addad] sb6 PO Ac B85 % ickhntarapalueht, o giot R.5Af t er 40

m nut es, the solution was concentrated under reduced pressure \ﬁgnd t he

resi due gas%paf tompamedC bet daerkoraige Nl OFHAWMREBOAMHZTRMSRERD 7

ted d t he EtOA h bri ne,
e e aube T RBISNm I Gehlea S Gt ddier Heq S gttt dade 28D 21 ne o ¥
was di 33‘31@%%9’“ ﬁﬂ )6?%1% oH50P5 PRABA) . k- ﬁ@ﬂHﬁQaﬁ@fﬂf@im%ﬁfzdshe epoxi de

a was a ution was eat ed at 78C over ni ght m xture was
cool g, Ha7Refsunderdps at ure, and concentrated wunder reduced pressure to

gi ve conpound E as an orange oil that was used without purification in the
next step. 25 68 WD 03/042164 PCT/ US02/ 36237 c. Synthesis of conpound F.

b. Synthesis of compound E.

OH g, OEt
1) TFA N
ompoun
3) O Bno {j
COQMe E

BnO
CO-Me

15 To 2.93g (6.56 mmol) of compound C in 15 ml 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 EtOAc phase was washed once each with water and brine, dried
over Na,SQy, 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 to room temperature, and concentrated
under reduced pressure to give compound E as an orange oil that was used without

purification in the next step.

25
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Et OHBnf N Compound Ej / | BnO NF H HO To 6.56 nmol of crude
conpound E fromthe previous step in 40 nL of 5 tetrahydrofuran at 0C was
added 16.wOroB/04z164 4 nmmol ) of 1M i thium al um num hydri de PICR/US02/36237
tetrahydrofuran. After 2 hours, the reaction was quenched by sl ow addition
of sodium, s If.at? decahyg:rate. The slurry was diluted with diethyl ether,
dri ed o¢eSYRASEHPT CPPRUddy  and concentrated to an orange oil. The oil
was purified by chromatography, using 50% EtQAc / 50% hexanes as el uent,
to give conpound F as an off-white foam 'H NVR 10 (300 MHz, DMSO-d6) b

7.61 (s, 1H), 7.37-6.71 (m 21H), 5.020ts,BRH), 4.94 ( P 467 (m
i

1H, 4.55 (m 1H), 4.48 (d, 2H), 3,85 Add, N2ED~_3x83 ( , 2.53 (m
6H), 1.21 (t, (?c!_r“pouiﬁ]? i nt er nedi @ poxi de a be repared as descri bed
by R Hett et al-, etrahedr ghgcety?, 1994, 35 ¢35F 9378. 15 Exanple 38:
Synt hesis of N-{2-[4-(4-ethoxyphenyl)am nophenyl]ethH}-(R)-2-

hydr oxy- 2- ( 8- hydr oxy-2( 11 1) - qui ndbi non-5-yl Yethylam ne (38) OHH N OEt \ N
~\%HOI H HN O 20 To a solution of 200 ng of conpound Q (0.36 mmol) in

5.0 nmL methanol was added 45 ng of 10% pal | adi_.um on _c%r l?_l%; The reaction
was pl aced urkie$-56 mmehafizrugssompayndl from the paevigRFder BAMbEE ny of 10%

For ah duEtoRoRar2s0R aft sRegAP b PRIE FRRROP B WRBneEL UL ERG 0 72
25 (or a0 T B S e B et Lone. cont o ning
pure pr adifate deeatydrate e sbaryared dilpedhvith diethyt etherf, flidediover NagS Qafidtersd,
compot ndan?l c%rslceer‘ltr%ga\é\qg Etr'l oémgg cr}RlﬂeOJil was purified by chromatography, using 50%

EtOAc / 50% hexanes as eluent, to give compound F as an off-white foam. 'H NMR

10 (300 MHz, DMSO-d6) § 7.61 (s, 1H), 7.37-6.71 (m, 21H), 5.02 (s, 2H), 4.94 (m, 1H),
4.67 (m, 1H), 4.55 (m, 1H), 4.48 (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)aminophenyl]ethyl}-(R)-2-
hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (38)
OH 4
HN H
O
20 To a solution of 200 mg of compound Q (0.36 mmol) in 5.0 mL methanol was

added 45 mg of 10% palladium 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 and 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 % TFA). Fractions containing pure product were
combined and Iyophilized to afford a TFA salt of compound 6 as a powder. A sample of
69



69 WO 03/042164 PCT/ US02/ 36237 the TFA salt (39.7 ng) was dissolved in
acetonitrile (1.0 nL), diluted with water (2.0 nL) and then 0.1 N HO (5.0
m.). The woloaviam was frozen and | yophilized to afford t heChgdowadBori de
salt of corrpound 38 (38.3 ng) as a yellow powder. "H NVR (300MHz, DWMSO d6)

T s g 7§1$§AT‘>3](§§3? mnagp@as d@s@@éﬁn@@%ﬁﬂm CpLEhpgd wﬁv@%r e, (o

3.95 tthe 311) ;
n?/ z: (qIL\%ﬁHWé']I_@ %9%%@%%%%22&5?&1%0 Ak%zgd%o gt'?%r(ei tllnent er I)TEdI ate

conpoun my@d&a&rlﬂé S@l&bﬂébrﬁlﬁoufnd 138 0)9\8;3 mglx @s a yelBympheders HfNMtRn(}SGMZX Boc
H2ZN HN Br Br X To 7.03 % of 4-bronoppheneth hﬁgl
(Si gma- APMISI:HY) § HO.6Gbra, 259, 9125) (JPHE %)s%{éé‘ékﬁ dHg, 27 6o 1 |(§{ 2

di-tert i .carhon Af t er u Yt ntrated
underg ££é(ﬁg §§[3 ééﬁgr?g (P]th%%ségd@eh\%gss Lt)d](r%fli fﬁJOnggqa%et weé%r%gt urat ed
agueous saibpoais, And1 eb iy BEgcek/al @M +THg calchYor @EIALO, phase  was
washed vvlfﬁﬁ rﬁﬁﬁr?le r| edE ov%pd rgl H? ter% and concentragt éd4to gi ve
corrpound46)8§.22a§01md\460t2e solid. 20 b. Synt hesi s of conpound Y. Boc Boc Okt
HNHNI ~~\ Br N XY HTo a flask containing 1.2 g (4.1 nmol) of
conpound X, 0.72g (5.3 mmol) of para- 25 phenetidi ne (4-ethoxyaniline,

Sigma- Al dric De@iafed AXePQ)w & prepared 2s follow
tris(di benzylh?cﬁ 9rzllteef%lcgt 8ne)°§?’8a| gdvrun%r%)) 0.38 g (0 61 mmol) of rac-2,2' -

bi s(d0phenyl phosphi no)- 1,1'-binaphthyl, and 0.51 g (5.3 mmol ) of sodium

tert-butoxide, 70
a. Synthesis of compound X.

IBOC

H2"‘\/\©\ HN
——
N \/\©\Br
X

To 7.03 g (35.1 mmol) of 4-bromophenethylamine (Sigma-Aldrich) in 60 mL of
15 THF was added 8.6 g (39.4 mmol) of di-fert-butyldicarbonate. After 10 minutes, the
solution was concentrated under reduced pressure, and the residue was partitioned
between saturated aqueous sodium bicarbonate and ethyl acetate. The ethyl acetate phase
was washed with brine, dried over MgSQy, filtered, and concentrated to give compound X
as a white solid.
20
b. Synthesis of compound Y.

Boc Boc
|

0 “@Q

To a flask containing 1.2 g (4.1 mmol) of compound X, 0.72g (5.3 mmol) of para-
25 phenetidine (4-ethoxyaniline, Sigma-Aldrich), 0.19 g (0.35 mmol) of
tris(dibenzylidineacetone)dipalladium(0), 0.38 g (0.61 mmol) of rac-2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl, and 0.51 g (5.3 mmol) of sodium ferz-butoxide,
70



WO 03/ 042164 PCT/ US02/ 36237 was added 35 nL of toluene, and the m xture
was heated at 95C for 16 hours under an nitrogen atnosphere. The m xture
was partiwooaedibet ween 1.0 M aqueous NaHSO4 and di et hyl PeThEsn2/36EB®

di et hyl ether phase was washed once each with saturated NaHCO3 and brine,

pur 11 oa <8y o0, o 5, SRS PRy SLEey SRR rhomaoititncs as

el uant, f,ngonmpound
5 VB v SRR e i S8 RERPEIE O OM RIS Rl B0
10 To 1. Biethybéthen rifPoaudiethyl e(t}ibr@hmsmize)s wash&d nhce@aRICH2h wataraeitiNaHd Ogland FA.

After 15 m nutes, the solution sconcenra uted with 50 nL
i sopr opy Prisk drisd evertdeS Qadiisred; o %‘)r\‘RﬂtF?t al\?faglﬁﬂ‘i&h@ 9 Pur{EditSopr opy |

acet ake br own
aoptage \AUPLclR AL B Blns K550 628 iban IR AORER L Bitpk i ©

mmol ) of Yem@«iadleoﬁng&ﬂmpl e 15, part a) were added. The solution was
heated to 70 C. After 36 h, the solution was concentrated and the product
purified by reversed phase HPLC (gradi ent of 20-70% acetonitrile in 0.1 %
TFA). Fra pure product were conbi ned and concentrated to
renove g’cé%ﬁtﬁ f&ﬂﬂq}h@gqueous resi due was diluted with brine and
extracted with et hyl acetate. 20 The et hyl
MySO4 and concentrated to afford conpoupe
03/ 042164 PCT/ US02/ 3623y TFExanpl e 39: S

\ /= Compound Y 2) NaoH » BnO

3) 0

) t,_ate Iayer vvas dried over

O o OEtl WO
e5|sof ou 90—|H N ~ |

BnO l
HN

10
To 1.0 g of compound Y (2.8 mmol) in 5 mL. CH,Cl, was added 4 mL TFA. After

15 minutes, the solution was concentrated, diluted with 50 mL isopropyl acetate and
washed twice with 1.0 M aqueous NaOH. The isopropyl acetate layer was dried over
MgSOQ,, 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. After 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 MgSOy and concentrated to afford compound Q as

a yellow foam.
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HON\ H HO Using a coupling procedure simlar to that described in
Exanpl e 1, except 5 replacing the

N - (4- hepwolos@4aret hyl - 2- pyrim di nyl )sul fani |l am de wi th 3, 2caruser/bazBani | i ne
(avail able from Al drich), a TFA salt of conpound 39 was prepared. Exanple

40: Synt hesis_of c oynd .40. H N | /[l \H N HOj ---- ~ HO 10
Using a coupF@WB&?&%’P&heﬁsrﬁ%gwlﬁognflﬁgt described in Exanple 1, except
replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilamde with

5-am noi ndan (avail abl e fbﬂm Al drich), a TFA salt of conpound 40 was
prepared. 15 Exanple 41: Synt sis_oyc conmpound 41 OHHNI\ /~HO/ / N\

H HO Using a coupl i ng“pgeocCed S rt t described in Exanple 1,
except replacing the (4- heptyl - t hy yrim di nyl)sul fani |l am de
with mtoluidine @H&arYable fromAl dfich), a TFA salt of conpound 41 was

prepared. 20 72 WD 03/042164 PCT/ US02/ 36937 Exanple 42: Synthesis of
conpound 42 OH H H\MR 1\ N 1)\

Using a coupling procedure similar to that described in Example 1, except
5 replacing the N I (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3,4-dimethylaniline
(available from Aldrich), a TFA salt of compound 39 was prepared.

Example 40: Synthesis of compound 40

OH

H
HO N
H
HO

10
Using a coupling procedure similar to that described in Example 1, except

replacing the N !_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 5-aminoindan
(available from Aldrich), a TFA salt of compound 40 was prepared.

15 Example 41: Synthesis of compound 41

OH o

N\/\©\ ©\
HO . N
H
HO
Using a coupling procedure similar to that described in Example 1, except
replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with m-toluidine
(available from Aldrich), a TFA salt of compound 41 was prepared.

20
72



HO/ / NH HO Using a coupling procedure simlar to that described in
Exanpl e 1, except 5 replacing the

Nl - (4- hepwolo3@4atet hyl - 2- pyrim di nyl )sul fanilam de with PCT/US02/36237

4- am nodi phenyl am ne (avail able from Al drich), a TFA salt of conpound 42
was prepared, Exa o Svynthesi s of, gonpound 43 10 OHH\ NI \ / HO
/I N\ H I—BX@PE%AZS éclygﬁlﬂ)‘fs:@]no CBP}PC%‘&S#@ simlar to that described in
Exanpl e 1, except replacing the

NI - (4- heptyl - 6- met hyl - 2- pyrim di nyl )sul fanilam de with 3-ethylaniline
(avail able from Al drich), YA slal t of conpound 4B was prepared. nz/z: [M

+ H+] calcd 15 for C25H36N¢ 400 ; d 497 2NExagpl e 44: Synthesis of
compound 44 OHHN ~ / I/ N%ZmVDMlM
PCT/ US02/ 36237 Usi ngH@ ¢gtipl i ng proce el Mt ar to*that described in
Exanpl e 1, except replacing the H

Nl - (4- heptyl - 6- et hyl - HPyri ni di nyl ) sul fani | ami de with 3-net hyl - 4-
i sopropyl aniline hydrochl oride (avail able from Avocado Chem cals), a TFA

AR R N S

5 replacing the N L. (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with

4-aminodiphenylamine (available from Aldrich), a TFA salt of compound 42 was

prepared.

Example 43: Synthesis of compound 43

OH |
“OL
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
(available from Aldrich), a TFA salt of compound 43 was prepared. m/z: [M + H'] calcd
15 for C25H30N203 4072, found 407.2.

Example 44: Synthesis of compound 44

OHH
N

AT T

HO

Iz

20
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OHHNI \ / Il O<F / /| FF HONH HO Using a coupling procedure
simlar to that described in Exanple 1, except 10 replacing the

Nl - (4- hepwolo3@4atet hyl - 2- pyrim di nyl )sul fanilam de with PCT/US02/36237
4-(trifluoronethoxy)aniline (available fromAl drich), a TFA salt of

Founa > 2. et st b B BEAEREIEET (57 o
H HO 1p o N
,Pepf“'%%h@]\p QHMGW?%%?H}@ Fﬁ‘rnﬁidiﬂﬂ)@ﬁlﬁrﬁlaﬁﬁ@é wlgsanéth@di-i n Exanpl e

except the 6- met'hyl - 2- pyri m di n %E‘&sul fanil am de
with 4- @mspmpyammediydmmmpaemﬂamaﬁam Abd)cad® CoemBialpiree- WFAslef Li brary of

Rare Chem cal s a TFA salt LM + H+]

cal cd f 6pm: pypPIgRaTed; kM B 656 o B35 o bl 33521 Lsosy 36237
|l e 47: Synt hesis of corrpound470—IHN\/\ HON H HO Using a

coupl’ing procedure simlar to that described in Exanple 1, except 5

repl aci ng t hExhimlé45eSypthesis oBtdmipertndd5 i ni di nyl ) sul fanil amide with

2-napht hyl am ne (available from Al drich), a TFA salt of conpound 47 was

pr epar ed.
OH n
N O__F
\/\©\/©/\F|:<F
HO N
H
HO

Using a coupling procedure similar to that described in Example 1, except
10 replacing the N 1 (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with
A~(trifluoromethoxy)aniline (available from Aldrich), a TFA salt of compound 45 was
prepared. m/z: [M + H*] calcd for CaosH,sF3N204 463.2; found 463.2.

Example 46: Synthesis of compound 46

OH 4

N\/\©\ OH
HO N
H
HO
15

Using a coupling procedure similar to that described in Example 1, except
replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-amino-2-
cyclohexylphenol (available from Sigma-Aldrich Library of Rare Chemicals), a TFA salt
of compound 46 was prepared. m/z: [M + H*] calcd for Co9H3eN,04 477.3; found 477.2.

20
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Exanpl e 48: Synthesis of N-{2-[4-(3-phenyl phenyl)an nophenyl]ethyl}-2-

hydr oxy- 2- (3- hydr oxynet hyl - 4- hydr oxyphenyl ) et hyl am ne (48) 10 GHH N \ H

HO I ~ N WwoOloi34216H0 Usi ng a coupling procedure simlar to toatuSd®ssi bed in

Exanpl e 1, except replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)

sul f ani | ani de mnth n | abl e from Trans World Chem cal s,

Inc.), a TFAEZampl 3 g&Fﬁﬁ?ﬁ‘l‘g"r}e ﬁ%ﬂ@r@par ed. 15 Exanple 49: Synthesis of

N-{2-[ 4- (3- phenyl - 4- met hoxyphenyl ) am nophenyl ] et hyl

} 2- hydr oxy- 2- ( 3- hydr oxynet hyl - 4- hydr oxyphenyl)ethylamne (49) OGHH NI /
0O, HON HI / HO20 Uslﬁﬁ*choupling procedure simlar to that

descrlbed in Exanmple 1, 2Te I,.

Nl - (4- heptyl - 6- net hyl - 2- i di nyl ) sul w{r”h 3- phenyl -p- 75 WO
03/ 042164 PCT/ US02/ 3623¢ & si di ne hyadr pf TRE &Evai |l abl e from Trans
Wrld Chemcals, Inc.), a FA salt of corrpd'dmd 49 was prepared. Exanple
50: Synthesis of conpourtp’50 5 CGHN/ OO HO N

Using a coupling procedure similar to that described in Example 1, except
5 replacing the N 1. (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 2-naphthylamine
(available from Aldrich), a TFA salt of compound 47 was prepared.

Example 48: Synthesis of N-{2-[4-(3-phenylphenyl)aminophenyl]ethyl}-2-
hydroxy-2-(3-hydroxymethyl-4-hydroxyphenyl)ethylamine 48)

\/\©\N
HO Hg

HO

10

OHH
N

Using a coupling procedure similar to that described in Example 1, except
replacing the N 1_(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)

oV e
T
H

OHH
N

HO

HO
20

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

replacing the N'-(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 3-phenyl-p-

75



H HO Using a coupling procedure simlar to that described in Exanple 1,
except replacing the N -(4-heptyl-6-nethyl-2-pyrimdinyl)sulfanilam de

Wi th 6-amvo®3842164 benzocounarin (avail able from Al drich), paThRA/3@BT of
conmpound 50 was prepared. in/z: 10 [M+ H+] calcd for C30H28N205 497. 2;
found 497. 1, esiS_of «£0 / 9/ N\ H
HO 15 URMFging @W&Bl%@eéwﬁé@ﬁ ?rgng fg\?or{?(;‘g#ﬂgitc aé’e@’iab%%k ééﬁt anple 1,
except i 4- heptyl - 6-nmet hyl - 2- pyri m di nyl ) sul fani | am de
with 4- %%?ﬁ&gfgﬁg%§$ﬁj?hsglIable fromAldrich), a TFA salt of conmpound 51
was prepared. mz: [M+ H+] calcd for C29H30N203 455.2; found 455.2. 20 76
WO 03/ 042164 PCT/U802/362 E? lgF Synthesis of N-{2-[4-(3-phenyl -

met hoxypheny Example pdie ayn ?ﬁ9 ?gﬁ i #&droxy-Z-(S-hydroxynethyI-
hydr§xyphenyl)ethylan1ne (52) HOw HONO~6 H HO 5 To 2.0 g (3.10 mml)
of conmpound H in 50nL of ethanol was added 0.70 g of 10% pal |l adi um on
carbon under a stream of nitr®
hydrogen gas, and the re
reaction was filtered t
filtrate was concentrgge he residue was

di ssolved in 20 nL isopropanol, 1.65 nL of‘ﬂ 0 N HJ Jin di oxane was added,
and the product was predédpitated by adding the solufion to a |arge

geq, Theflask was fitted with a balloon of
AR if3edOfor 1.5 hours. The
to rinse, and the

Using a coupling procedure similar to that described in Example 1, except
replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 6-amino-3,4-
benzocoumarin (available from Aldrich), a TFA salt of compound 50 was prepared. m/z:

10 [M + H'] caled for CsoHpsN20s 497.2; found 497.1.

Example 51: Synthesis of compound 51

7]
MAGYe
N
HO N
HO
15 Using a coupling procedure similar to that described in Example 1, except

replacing the N ' (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with 4-aminobiphenyl
(available from Aldrich), a TFA salt of compound 51 was prepared. 7m/z: M + H'] caled
for C29H30N203 455.2; found 455.2.

20
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vol une of diethyl ether. The solids were isolated by filtration to give
1.43 g (80% of a hydrochloride salt of conpound 52 as a white solid. 1H
NVR (300 WBba3/oDveO-d6) 6 9.4 (b, 1H), 9.01 (br s, 1H), 8P€3/USbr3@37 1H),
7.39-7.22 (m 6H), 6.99-6.83 (m 8H), 6.69 15 (d, 1H), 5.45 (br, 4H, 4.77
(m 1H), 4.39 (s, ,2H, 3.82 (s .Q2-2, 48 (m 6H). mz: [M+ H+]

cal cd for m%ﬂ@@h&?&”%&hﬁ% ag;%‘ !aZi nt er, ci':g te compaund H was
prepared as Mftheyephenyhaminoghep H )zﬁﬁl&ﬁm gg ﬁr%ner{%@é-'N \ /s \
Conpound B HhyBraxyphenybethylasting(3)ng 3.91 g (10 mol ) of conpound B
(Exanmpl e 13, part b), 3.06 g (13mmol) of 4-nethoxy-3-phenylaniline
hydrochl oride (from TCl), 0.4 g (0.5mol) of OMe

tris(di benzylidi neacet one)di pgl'l &di un(0), O. Y’ (1.5 mml ) of racem c-2,2'
25 Dbi s(di phenyl phosphi no iephthfl,  af F\(23 Mol ) of sodium
)

I
tert-butoxide 77 WD 03/ 64 PCT/ USOR/ 3623 ged 50nL of tol uene,
and the m xture was hdafed"at 95C for 55 hQurs undér” an nitrogen

at nosphere. The m xture was partitioned between 1.0 M aqueous NaHSO4 and
di et hgl ether, and the fRases were separated. The diethyl ether phase was
diluted with one volunme of hexanes, and was washed once each with 1.0 M

agueous NaHSQ4 204 310 imoB dilch Qe iDSGRRY¢ elishbioyBthaaadslze grgent r at ed

to a dark oil". Was ‘purl Ica gel chromatography, using
12% Et A% pABUINE %A RED oA Tneériaiieamtod nitiogen CRirftusk dvaPfisted vithyadialloon f oam ' H
NVR (300 M—Ig DI\/ISOdG(%5 6 7.76 (s, 1H), 7.38-7.13 (m 10H), 6.95- 6.81 (m
7H), 4. 28 hydrogendpas, andthe(reactiopywas 3igpepushy; stipiegl forol .5 Boyrs, acUPNFRS (g 9H) .
10 b. Syathesis of conpound : ; RIREYAGD 2) NaCH
;)\ o lilge %ﬁ%g& eceﬁ{ég%n %‘ tg ?m%nd gﬂe fﬁﬁétel\!va{s cbnc r

10 reduced pressure. The residue was dissolved in 20 mL isopropanol, 1.65 mL of 4.0 N HCI

in dioxane was added, and the product was precipitated by adding the solution to a large
volume of diethyl ether. The solids were isolated by filtration to give 1.43 g (80%) of a
hydrochloride salt of compound 52 as a white solid. 'H NMR (300 MHz, DMSO-d6) &
9.4 (b, 1H), 9.01 (br s, 1H), 8.65 (br s, 1H), 7.39-7.22 (m, 6H), 6.99-6.83 (rﬁ, 8H), 6.69

15 (d, 1H), 5.45 (br, 4H), 4.77 (m, 1H), 4.39 (s, 2H), 3.62 (s, 3H), 3.02-2.78 (m, 6H). m/z:
[M + H'] caled for C3oHz3,N,04 485.2; found 485.4.

The intermediate compound H was prepared as follows.

20 a. Synthesis of compound D.

I|3n OMe
Boc—N
Compound B —> \/\©\ O
N
H
D

To a flask containing 3.91 g (10 mmol) 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)dipalladium(0), 0.93 g (1.5 mmol) of racemic-2,2’-
25  bis(diphenylphosphino)-1,1’-binaphthyl, and 2.21 g (23 mmol) of sodium tert-butoxide
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GHTo 2.60 g (5.1 Immol) of conpound Din 15 nL of CH2Cl2 at OC was added
15 L of trifluoroacetic acid. After 40 m nutes, the solution was
concent r awed3sdes reduced 15 pressure, and the residue waE3/ysar/sd287 oned
bet ween 1M aqueous NaOH and Et QAc. The phases were separated, and the EtQAc

i 323»%%’%%6?%%@%&03““ it Gl SR o Of Sk RURLNBEROY
in |5 n?tf\;\ﬂéseﬁ%%fgﬁﬁlg Eh% [}{)cu W p]a}tltmﬁgh%])glg{eg%h Glﬁl‘@al—fﬁaﬁﬂl e 37,

part uti-on was over ni

m xture d&aﬁyl%ﬁ@r ethdtthe aﬁaswwmetsemﬁb@tTureehethylcbthm Iphmtwatcéldtedmdér omeeduced
pressure to give conpound G as an orange oil_ which was useddn,the next
step wi twbmle Hfhaxpnesapndbias washpghopesy web Tl [HEY dsorshoHS0s an hesis of

COMmpoy n ed oﬁ?e&t IgagrSr é‘m t%gﬁrpa%ﬁ%gnc%n ratgd % ngﬁgﬂng% Pﬁ' lpm%]y rby l]féa mol  of

crude co fevi ous ur an at 0C

was add?él élﬁroﬁﬁamgrzg)@ Usidg i % E@@A&/@walﬂexam useRkTtogine Bothyalmidd®as o
t et rahydr of ur an ours, the reaction was q]uenched by sl ow addition

of sodiyeHowdbdmt eH&H\dBt{)%G@MIéZ W&Ogﬁ)ﬁﬂﬁ%slm W%l lMmhlUDebAYt et her,
dried over Na2sS04, fil a nt to e | . The oil
was pur|Q‘§]e@“Hﬁ%ﬁ@é@t%rggﬁﬁ’gg@i%&c? %&émﬁagé) ﬁcf‘@ ?1[8)3 as el uent,
to give 2.0 g (61% 2 steps) of compound H as a white foam 1H NWVR (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. 5210 mb. 63ynthekdsafpbmpb@nd Gynt hesi s of N-{2-[ 4-(3-phenyl - 4-

et hoxyphenyl ) am nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 3- hydr oxynet hyl - 4- 15

hydr oxyphenyl )ethylam ne (53) OHH Ot I~ NI~ 0~6

OH Bn OMe
1) TFA Q
OH
Compound D 2) N \/\©\ O
3) epoxide a BnO

CO-Me

To 2.60 g (5.11mmol) of compound D in 15 mL of CH,Cl, at 0°C was added 15

mL of trifluoroacetic acid. After 40 minutes, the solution was concentrated under reduced
15 pressure, and the residue was partitioned between 1M aqueous NaOH and EtOAc. The

phases were separated, and the EtOAc phase was washed once each with water and brine,

dried over NaySOy, 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

orange oil which was used in the next step without purification.
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HONH HO To a m xture of 825 ng (1.22 mmol) of conpound N in 15 nL of

et hanol was 20 added 260 ng of 10% pal | adi um on carbon under a stream of
ni trogen.wohg/oddiask was fitted with a balloon of hydrogeRCyamsp2/anar t he
reaction was vigorously stirred for 3 hours. The reaction was filtered

t hrough celite, using nethanol to rinse, and the filtrate was concentrated
under re resi due was dissolved in 10 L isopropanol,

0.67 nL Cgf %ﬁgheﬁép&iﬁu@gxane was added, and the product was precipitated
by adding 25 the solution to a Iargeo}qol me of Et QAc. Thewmsol i ds were
isolated by filtration to give a__79IWO W3/ Q042164 PCIHS02/ 36237

hydr ochl ori de salt of conpound
for C31H32N204 %0 @“”ﬁ"g

awhite 'y d.
The i nt er Regilat e bnpoung’ N was
prepared as follows. 5 a. mpound Jyy HZN HZN | Ove COH 4. 84
g (20.5 mml) of 4-nethoxy-3-p | ani |'i ne hydrochl oride (available from
TCl) was partitioned between diethyl ether and 1.0 M aqueous NaOH, and the
phases were separated. The diethyl ether phase was washed once each with

wat er and brimgs.1dmh@el drketontEdGAS G fromitey pdvicansep ane@niradt ed to a brown
solid. The solid was dissolved in 100 nL of CH2Cl12, the sol ution was

cool ed twtréFdrefchn2t 02C gvas 8dde6l izvbm]. (62.7memeh of 1 Mrlighivgrealvminuagided. Af t er
20 mnputes, the re i on s, paured gver 500 ,_and the m.xture
s So1 ¢ PG B BHEO T R B IPESvdS saHet aF At by B ediitP B srove
oxi di zed r hase
was basiﬁagﬁg%@ V\,? tﬁd&g%(lfh?g E&%@%y an %@@%ﬁ%@?‘e‘%@v&rﬁ%ﬁ fﬁg%pc The
conbi nedfikdréanpltasentrawd e atwamh@jom I‘T&e O\i\]i th; p:urifmd byathroemhtcngrmhyl.\laﬂw ,

filtered, and concentrat ed to_give conmpound J as rovvn solid.
1H NVR (300 B, éﬂ/@@%yesgsgl@?t (%gwqﬁ)()g @61&’@ 2 spepp oY GRm aS5a7 6.32 (m

3H), 4. 45h{te a2 1 RR1R GOMHICBMS lis 8 TR R A S, 7.581. 77991{@9145‘% do &

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).

W Vi\+ H+] cal cd

Example 53: Synthesis of N-{2-[4-(3-phenyl-4-
ethoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(3-hydroxymethyl-4-

15 hydroxyphenyl)ethylamine (53)
OH H OEt
N
HO N
HO

To a mixture of 825 mg (1.22 mmol) of compound N in 15 mL of ethanol was
20 added 260 mg of 10% palladium on carbon under a stream of nitrogen. The flask was
fitted with a balloon of hydrogen gas, and the reaction was vigorously stirred for 3 hours.
The reaction was filtered through celite, using methanol to rinse, and the filtrate was
concentrated under reduced pressure. The residue was dissolved in 10 mL isopropanol,
0.67 mL of 4.0 M HCl in dioxane was added, and the product was precipitated by adding

25 the solution to a large volume of EtOAc. The solids were isolated by filtration to give a
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K 80 WD 03/042164 PCT/ US02/ 36237 To 2.28 g (12.2 mmol) of conpound J in 45
mL of dinmethyl formam de at 0C was added 734 ng (18.4mmol) of 60% NaH i n
oi | . AftewObG/ominutes, 1.90 g (12.2 mml) of iodoethane was/usdasa37 After
20 minutes, the solution was partitioned between diethyl ether and 5%
agueous Na2SCB, and the phases were sepajated. The djeth r ase 5
was was Hdrasalaside selhofgqmpopng S aé&d’@éi‘?é‘)‘:@dzﬂ? z M’%ﬂ?ﬂ %ﬂiﬁ%’%F %B'gﬂ&%med over
Na2SO4, 49’§%®H&Q@ ty ated to give conpound K as a dark brown oil. 1H NMR
(300 MHz,” DK d ?'8 7.37-7.19 (m 5H), 6.73 (d, 1H), 6.47-6.42 (m 2H),
4.65 (s, 2H), 3.73 (g, 2H), 1.07 (t, 3H). c. Synthesis of conpound L. Bn
CEt Boc-N\ Conpounds B+ KN\ H L 10 To a flask containing 3.97 ¢
(10.7 muol) of conpound B (Exanple 13, part b) 2.27 g (12.2 mol ) of
conpound K, Olbggnigrmedigte cagippu N‘Y%ﬁ@%&%?@ﬂ?‘ﬁ?'neacet one) di pal | adi um
(0), 0.95 g (1.5mmol) of racemc-2,2' 15
bi s(di phenyl phosphi no)-1, 1 -bi naphthyl, and 1.27 g (13.3 mmol ) of sodium
tert-%utfb yd‘@"eswé’ C%@é@ﬂl mL of toluene, and the mixture was heated at
95C for 5.5 hours under an nitrogen atnogphere. The m xture was
partitioned between 1.0 M s NaHSO4 and i et hyl ether, and the phases
were separated. The diethyl e hase was ©dd with one volune of
hexanes, and was washed once e chPWFTR T, 0 ueous NaHSO4 and brine, 20
dried over Na2SO4, filtered, concentrate a dark oil. The oil was
purified by silica gel chro gr aphy, wusing JLO% Et OAc / 90% hexanes as
eluent, to give 4.13 g (77% of conpound L as" a yellow foam 'H NMR (300
MHz, DMSO-d6) 8 7.76 (s, 1H), 7.42-7.13 (m 10H), 6.93-6.81 (m 7H), 4.27
gls—ii 2;)5’ 8% 864 88l 5 (265 mmols Bf 4 PhetkdRy-3-BhéididaMneHlirockioffle (dvtilaBibrom! - 13 (T,
TCI) was partitioned between diethyl ether and 1.0 M aqueous NaOH, and the phases

were separated. The diethyl ether phase was washed once each with water and brine, dried

10  over K,COs, filtered, and concentrated to a brown solid. The solid was dissolved in 100
mL of CH,Cl,, the solution was cooled to 0°C, and 21.2 g (84.6 mmol) of boron
tribromide was added. After 20 minutes, the reaction was poured over 500 mL of ice, and
the mixture was stirred overnight. The mixture was washed twice with EtOAc to remove
oxidized material, and the EtOAc phases were discarded. The acidic phase was basified

15 with solid NaHCOs, and was extracted twice with EtOAc. The combined EtOAc phases
were washed once with brine, dried over Na,SQy, filtered, and concentrated to give 2.48 g
of compound J as a brown solid. 'H NMR (300 MHz, DMSO-d6) & 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.

H2N O
Compoundd —> : OEt
K
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WO 03/ 042164 PCT/ US02/ 36237 d. Synthesis of compound M 1) TFA OH Bn OEt
NaCH | Conpound L 2) 3) epoxide a BnhON CO2M H MTo 1.40 g (2.68 muol)
of conpouwad oBoixied5 nL of CH2Cl2 at OC was added 15 ni of PCH/US02/36237
trifluoroacetic acid. After 40 m nutes, the solution was concentrated under

Sauced | B e 5 o BIY Lhe T SELANEIAS I8 L ORRRBRLIBRNGL POl 20u0us
once ea&bi Sh{h’/ﬁtxﬁ ?fmnlﬂh !)Qﬁgo%iﬁhﬁqn QMeAftMZ)S%ute@lD@FQﬂZ 2 aiifbol)

concent ange resi The residue was dissolved in 15 nL of
i sopr opaf@bdoethaddwas {RleB8A fremil() mifutdshihe eplosioniwas ptikiang ket@en dighpar t  b)

dded dth | h d 78C
Cool ad. et ABb AR S B A IDCOHEETH S8 SR PRbE Sl p PR r 1o
gi ve an a&qﬁ%@%&c&tﬁ?@}{ x&gﬁ\@% %@oﬁmé’@ﬁ W?étér QH@BH& %lrle@ oveNLBegi s of

conpoun HO N H 15 To 2.68 mol
of crudenaeonauistedtd ngaeompomfd Ket aalhﬂmbrm‘vupdn 1HtNMR (%68 MEzidaMdS®:- 0 n1_

(7.0mol) of 1.0 MI1ithium al um num drldelntetr er
hour ot SrTeeT 1D i), GuiBHEn B oy Toh G TAIPh 58 (b2 Dot 28Dy bbb
decahydr at3§n The slurry was diluted with diethyl ether, dried over Na2SO4,
filtered! d concentrated to an orange oil. The oil was purified by
silica gel chromatography, using 50% Et OAc / 50% 20 hexanes as eluent, to
gi ve 835 %1; co ound s a white foam "H NWR (300 MHz, DMSO d6) 8
7.73 (s,© r%“ “’(Hr‘%(jl 25H), 5.00 (s, 2H), 4.93 (m 1H), 4.66 (d, 1H),

4.51 (m 1H), 447 (m 2H), 3.86 (g, 2H), 3.62 (m 2H), 2.55 (m 6H), 1.13
(t, 3H). 82 WD 03/042164 PCT/US02/ 36237 Exanple 54: Synt hesi s of

N-{2-[ 4- (3- phenyl -
Boc—-—N '\'
Compounds B + K — V\Ej\

10

To a flask containing 3.97 g (10.7 mmol) of compound B (Example 13, part b),
2.27 g (12.2 mmol) of compound K, 0.46 g (0.5 mmol) of
tris(dibenzylidineacetone)dipalladium (0), 0.95 g (1.5mmol) of racemic-2,2’-

15 bis(diphenylphosphino)-1,1’-binaphthyl, and 1.27 g (13.3 mmol) of sodium fert-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 NaHSO, and
diethyl ether, and the phases were separated. The diethyl ether phase was diluted with one
volume of hexanes, and was washed once each with 1.0 M aqueous NaHSO, and brine,

20 dried over Na,SOs, filtered, and concentrated to a dark oil. The oil was purified by silica
gel chromatography, using 10% EtOAc / 90% hexanes as eluent, to give 4.13 g (77%) of
compound L as a yellow 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 (q, 2H), 3.25 (m, 2H), 2.53 (m, 2H), 1.28
(s, 9H), 1.13 (t, 3H).

25
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met hoxyphenyl ) am nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 3- f or mam do- 4-

hydr oxyphenyl ) et hylam ne (54) 5 OHH O HO NHCHO H To a m xture of 1.24 ¢
(1. 83 mMmuowp oaf4mesrpound | in 30 nmb of ethanol and 20 nli eCTMSOhanet was
added 400ng of 10% pal | adi um on carbon under a stream of nitrogen. The

fl ask S f| i th ag) | oon of hydrogen gas, and the reaction was 10

vi gor oudy yy8 ?1?8 CHRYOURE 84hours. The reaction was filtered through celite,
using nmethanol to rinse, and the filtrate was concentrated under reduced
pressure. The residue was dissolved in 20 nL isopropanol, 0.21 nL of 4.0 M

HCl in di oxane was added,i)drf t he pr oductow\ar$ pr eci ’fed by addi ng the
solution to a large vqu@NﬁOFEtOAC dm ted by
filtration to gi Q%mQPH!'?d'nga o;po%dgydr%b i de sal co

nd 54 as a 15
white solid. 'H NWR (300 M—Iz DVSO- d6) &®e03 (br ¥, 1H), 9.55 (s, 1H),
8.81 (br s, 1H), 8.59 (br s, 1H), 8.20 (d, lH) 8.07 (d 1H), 7.39-7.20
(m 5H), 6.99-6.79 (m 10H), 4.75 (m 1H), 5" 3.03-2.72 (m
6H). in/z: [M+ H+] calcd for C30H31N304 498 2; found 498.5. 20 The

i nternedi ate conmpound | was prepared as follows. a. Synthesis of conpound
|. 1) TFA OH Bn Ove Conpound D 2) NaCOH BnO N 3)ONHCHOH |~ BnOY b
NHCHO 83 WD 03/ 042164 PCT/ US02/ 36237 To 944 85 mmol ) of corrpound D
( Exanpl @o5R40 p&2.68 aymélnoficomponhd THRGSnk Of @@&E@t Bciwas added 1gfmL. of

trifluoroacetic acid. After 40 m nutes, the solutijon W%f (ﬁ}g ntr at ed
under5 r éﬂﬂ@@r@acfﬂtlé%ldr AfterAQymimgesy heisglybionses fapenirded BRien &¢ 1.0 M

abod a2t it Refe FAE pRARRAS ¥EHEer® £OA ahRBus RAGH AR BOMC TROASE Was

washe
phases were separated, and the EtOAc phase was washed once each with water and brine,

dried over Na,SOy, filtered, and concentrated to an orange residue. The residue was
dissolved in 15 mL of isopropanol, 1.45 g (2.68 mmol) 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.

OEt

Compound M ———> J?}i Bn/\@

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
slurry was diluted with diethyl ether, dried over Na,SOy, 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,
DMSO-d6) §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 (q, 2H), 3.62 (m, 2H), 2.55 (m, 6H), 1.13 (t, 3H).
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5 once each with water and brine, dried over Na2SO4, filtered, and
concentrated to an orange oil. The residue from above was dissolved in 5
nmL of i sopoepasmabs 500 ng (1.85 mmol ) of the epoxi de b wacadwezi3szand t he
sol uti on was heat ed at 78C overnight. The m xture was cooled to room

terrperature e ted ressure to 10 give an orange
oil. The oil PE%?M ﬁ ZP%? 2

to US.I 50 Et OAc / 50
hexanes as emfihexyphgn ?W‘@E@e ]e%ﬁa(gél%g gaﬁW%ng% te foam 'H

NVR (300 M-hydowsphesyeghdamine 4) 1H), 8.24 (d, 1H), 8. 09 (d 1H), 7.72
(s, 1H), 7.42-6.77 (m 25H), 5.09 (s, 2H), 4.49 (m 1H), 3.67 (m 2H),
3.61 (s, 3H, 2.50 (m 6H). The internedi ate epoxide b can be prepared as
descPibed in U S. Patent No. 15 6,268,533 B 1, and in R Hett. et al.
Organi ¢ Process Research and Deyglppnent, 19980Me2, 96-99. Exanpl e 55:
Synt hesis of N-{2-[4-(3-phe =N
et hoxyphenyl ) am nophenyl ] et }- (R) - 2- I OXy @ formam do-4- 20

hydr oxyphenyl ) et hyl am ne OHHOEt "NY ~~ HOIl _, I~ NNHCHO H To a
m xture of 746 my (1.07 nmol NH6HCconpound in 15 nL of ethanol and 5 niL
of Et OAc was added 260ng of 10% pal | adi um on carbon under a stream of
nitrogen. 25 The.flas was fidat i and the
reacti on was ag‘@f’%%?&? tigr(rl83rﬁgmwé)tfhouPg'i{dl'ﬁglrgpgglé??g%%gnggétered

t hr ough pgebi fi@shakislivigh JaBEE0TRhg &010% paltadidndn chiben iihddrmatieama$ concent rat ed
under reduced pressure. The residue was_ dissolved in 20 nl. isopropanol,
0.58 ni niffogenoThd ek Wwas fﬂieémﬁhea briloon @ Bpdroggigas nd b Ergeion pes

c t at ed d f lid
er ol ottt PP s ApRoR oS fELREaKAHTELR wEBEmaltie B0 1 E2
as an ofi§ rlYi'El% taﬁd %'ﬁl&atelx‘ds%en{r@t@@%ﬂer r&Mﬁ@i gfeksute. JI(heléanﬂlterw&s 1H), 9.62
(s, 1H), 8.90 (b 1H), 8.67 (br s, 84 WD 03/ 042164 PCT/ US02/ 36237

8.27 (d dlslsbpved&l Zmnﬂ.dsoprpganolz 0225 qlhqof é@ 1gbinzigygng fas gqlge @dB@e( dd, 1H),
&iﬁB 3 Ngg&iugiy%gr,ec*pbtaﬁg by gc_iéng _the'?oiutlon%% a(lclxrge Fbhime B EFOAEM e d3tilis cai cd for
were isolated by filtration to give 447 mg of a hydrochloride salt of compound 54 asa
15 white solid. 'H NMR (300 MHz, DMSO-d6) & 10.03 (br's, 1H), 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"] calcd for C3oH3 N304
498.2; found 498.5.

20 The intermediate compound I was prepared as follows.

a. Synthesis of compound L

OMe

1) TFA S n

2) NaOH Q Q
Compound D >

3) BnO N

o NHCHO |
BnO
b NHCHO

&3



5 The internedi ate conpound O was prepared as follows. a. Synthesis of
conpound 0. 1) TFA OH Bn Ot 2) NaOH N | ~ Conpound L 3) epoxide b BnO 1 i
N  NHCHO WO 03/0164. 4 g (2.68 mmol) of conpound L (Exanpl ePES/USpAB&23T) in 6
m. of CH2Cl2 at 10 OC was added 6 niL of trifluoroacetic acid. After 40

oot due v BactirdRels Baaaiombe i D RS RabRE Ol oA el s
here sepesR %Qs a@d&%aéggfﬁir?ﬁ%r&%@é@a&@%ﬂ@%%nu&@Ctﬁe edGhondvhd) wat er and

bri ne, r| ed over tered, and concentrated to an orange residue.

The resigu@niasd dhe&ebMred bitsurdllan@thd isdpnopanpdriitidizl tegvded. 168Mmol ) 15 of
epoxide b (Exanple 54, part a) was added, and the solution was he tded at
78C  ovequioyhNaOFhend QA & hmbaSé%&Yﬁ@cﬁeP%ra%o%ﬁdttéﬁﬁéQfg? phase wag gashe

concentr at ed reduc

pur i £ angeyeagﬁ g HE MR SR e, e R 08 01 oo

el uent, tH fgfloue 756 ng of conpound O as a Wmte f oam 'H NI\/R (300 MHz,

DI\/ISOd6)8945(d 1H), 8.25 (d, 1H), 8.14 (d, 1H), (s, 1H,

Z H;15 623 gg 20 Theyre2ditg) frors above(was dissplved ip3 nlapt lfmyrop@%zﬁo@dﬂg 2H), 3.61 (s,

56: Sy nt(héépgn%lf) Oﬁ_t{e?_pﬁﬁlgieg W@ﬁ%(ﬁ &ngge Q3198 BSlA H%b%%fﬁghtaa”pl €
et hoxy[:llg%r%lx Lﬁ?mgg S0y cll%%@yt%:r}qgr{a&)‘éj AR )éoﬁ)ce(lﬁ*atgéf qﬁ@erle(:éd"\Pressure to

qui nolin am ne
To a1 olgid AiorefgeidlQ Thg ofif wasquifiedty shca gal qlmuha)tognaplztbo uping §0 E1OAc /

nmet hanol : THF vvas added 170 of 10% pal | adi um_on ¢ ction was
fshaken Sorhearnesas shuens thé‘f"@ngi mgg66%) O f&%mmutﬂg]rl a4 lte(%ﬂ@nr gﬁé{lﬁ n was
Htered, At NN bt dd%%.45 (s, 1H), 8.24 (d, 1H), 8.09 (d, 1H), 7.72 (s, 1H), 7.42-6.77
(m, 25H), 5.09 (s, 2H), 4.49 (m, 1H), 3.67 (m, 2H), 3.61 (s, 3H), 2.50 (m, 6H).

The intermediate epoxide b can be prepared as described in U.S. Patent No.

05

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)aminophenyllethyl}-(R)-2-hydroxy-2- -(3-formamido-4-

20 hydroxyphenyl)ethylamine (55)
OHH OEt
RaeRaTy!
SO0
NHCHO H

To a mixture of 746 mg (1.07 mmol) of compound O in 15 mL of ethanol and 5

mL of EtOAc 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 celite, 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, LH),
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purified by reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1%
aqueous 10 TFA). Fractions containing pure product were conbi ned and

| yophi | i 2&0 08042864 ord a TFA salt of conpound 56 as a powaem/USA/3a2apl e of
the TFA salt (75 ng) was dissolved in acetonitrile (1.0 nL) and diluted

ol oudy. Saddh 8,05 b b R D Qo e

frozen 6B & h d dardifs50 s5agefofoundi le (1.0
) on 2 2P B MaRG kg ool € ﬁ{%e’%)mmﬁméd by OLWﬂé ). The

sol uti od1bécane cloudy. Addition of 1.0 nlL acetonitrile afforded a cl ear
sol ution which was frozen and | yophilized. The hydrochloride salt of
conpound 56 (50 ng) was obtained as a gray solid. 1H NVR (300MHz, DMSO- d6)

8 10.55 (b 1 8.24 (d, 1H), 20
7 2555 4§3 E sf’hgl_%rr%&iééigc&ﬂﬂgoﬁl’dé'ﬁ%sp?bp%féd(afjs%licﬁ)ms ?55 (4 ?LH), 5?69 (s,

3H) 2.80-3.20 (m 6H) fnlz: [M+ H+] calcd for C32H31N304 522.24; found
522.3. The internedi ate conpound S was prepared as follows. 86 WO

03/ 042164 PCT/U802/36237 Synt hesi s of conmpound S. OH Bn One 1) TFA 2)
NaOH Bn® NynidssHp et HH“EP (aN O SBr 0 BhOHC Ni OR A solution of
conpound D (800 ng, 1. 6 nmol nple 52, part a) in b5 5 CH2C12 was
cooled to 0 C and 5 nL EF,EA vvas addedOHABher 20 m n reactl on was

concentrated and the re§) djg@Hdl ssol et hyl acetate
sol ution was @mﬁwddﬂw—},—gw queous owe wat er and
then dried over MgSO4, |Ftere(¥‘n Shd concentrate an oil. The oi |l was

di ssolved in 3 nL DVF and br onoket on&HCR 800 ny 2 1 nmmol) and K2C03 (650
ng, 4.7 mmol) were added. The reaction was 10 heated to 40C. After 1 h, the
reaction was cooled and diluted with 5 nL nmet hanol .

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 trifluoroacetic acid. After 40 minutes, the solution was
concentrated under reduced pressure, and the residue was partitioned between 1.0 M
aqueous NaOH and EtOAc. The phases were separated, and the EtOAc phase was washed
once each with water and brine, dried over Na,SOy, filtered, and concentrated to an
orange residue. The residue was dissolved in 5 mL of isopropanol, 721 mg (2.68 mmol)
15 of 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
pressure to give an orange 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. 'H NMR
(300 MHz, DMSO-d6) 8 9.45 (d, 1H), 8.25 (d, 1H), 8.14 (d, 1H), 7.72 (s, 1H), 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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NaBH4 (150 ng, 4.0 nmmol) was added and the reaction was stirred vigorously
for 10 mn. The reaction was quenched by dripping the suspension into 100
L of rapwologostibs red saturated aqueous NHACL. Conpound BCpruser/pizsated and
maf |sogated by filtration, washed with water and dried. 15 The

i ntermedi ate 0 n e are descri bed in Exanpl e 61B,
parts a-d. S ﬁ%g% g&“‘%ﬁ %&elﬁp[r‘l P%? g nt.hesi C(r)rprrpound 57 CH
HO NO HO“Nt oxyphepyDaminoph fg ’B?%?:e( g ﬁlg) to that

descri bed i anum}moa- yl)@hﬁ@mme QSéQI aci ng t he

N - (4-heptyl - 6-met hyl - 2- pyrimi di nyl ) sul fani | am de with nmethyl -

am nobenzoate (available from ql’l ch), a TFA salt of corrpound 57 was
prepared. fnz/z: [M+ Ht] cal cd f[@r found 437.2. 87 WO
03/042164 PCT/ US02/ 36237 ‘:ﬁnle 55?7E§ﬂa¢ﬂaj of conpound 58 0 GHNH N
N HOI I / N\ H HO Usitg & cpupling pf % Simlar to that described
in Exanple 1, except 5 replHg)
N - (4-heptyl - 6-nmet hyl - 2- pyrimgli nyl ) sul fani sam de with 2-(4-

am naphenyl ) - 3- et hyl - 3- pyrazol i n-5-one (avail able from Sigma- Al drich

Li brary of Rare Chem cals), a TFA salt of conpound 58 was prepared. m z:

[M+ H+] cal q@ dmlutlmomg)&dbi@oﬂndﬂdﬂlﬁdnmﬁﬁ i?40 14 efxkibpl e 59: Synt hesi s

of conpound 59
methanol: THF was added 170 mg of 10% palladium on carbon. The reaction was shaken

under an atmosphere of 35 psi Hp. After 24 h, the reaction was filtered and the filtrate
purified by reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1% aqueous

10 TFA). Fractions containing pure product were combined and lyophilized to afford a TFA
salt of compound 56 as a powder.

A sample of the TFA salt (75 mg) was dissolved in acetonitrile (1.0 mL) and
diluted with water (2.0 mL) followed by 0.1 N HCI (3.0 mL). The solution became
cloudy. 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 HCI (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, "H NMR
(300MHz, DMSO-d6) & 10.55 (br s, 1H), 9.30 (br s, 1H), 8.80, (br's, 1H), 8.24 (d, 1H),

20  7.25-7.48 (m, 5H), 6.92-7.18 (m 9H), 6.55 (d, 1H), 5.55 (d, 1H), 3.69 (s, 3H) 2.80-3.20
(m, 6H) m/z: [M + H"] calcd for C3,H31 N30, 522.24; found 522.3.

The intermediate compound S was prepared as follows.
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OHHO-. ,ON N/ Il H JHOI H HNO To a mxture of conmpound jj (0.2
g, 0.27 mmol) in 6 nL DMVF/ EtOH (1: 1) was 15 added 50 ng of 10% pal | adi um
on car borwOTh®421eacti on was agitated under H2 at 40 psi f®cT&Shos237 The
slurry was filtered and purified by reversed phase HPLC (gradient of 10 to
50% acet ?Tgi ttéi é.e 'gg 0. 1%d%queous TFA). Fractions containing pure product
were cnBriE§>aR ?rﬁ}%oﬁlﬁl I'Tzed to afford conpound 59 as a TFA salt. The TFA
salt product was solubilized in acetonit®HIEB water (1:1, 2 nL) to which
1.5 m_ of 0.1 N aqueous HC 20 was ad i opr~we8Me r ozen and

LREOINSGSS 577 yn BIDE eitas

follows. 88 WO 64 3PCT/ @p02/ 363I

a. Syhthesis of Compound jj 1)

TFA OH N 2) NaOH Bn 3) epoxd N/ SAN Conpound HH- H BnO | HHN O 1J
To conmpound HH (4.5 g, 8.g (Exanmple 14, part a), in 20 m CH2Cl2 was
5 added 1.5 nL TFA. After 1 , the solution was concentrated, basified

with 1.0 N aqueous sodi um hydy ot de and extracted twice with CH2C12,
foll owed by an extraction wusing ethyl acetate. The organic | ayers were
conbi ned, dried over MpSOH4, filtered and concentrated to an oil. The oil

was purified &%ﬁ)lﬁ{i&l 85’5?%811@{:2({%9?% g' f ()gr]ﬁq}r%[gﬂog,ag al f 5 40% net hanol

i n nmet hyl ene “"Chlori de oduct (0.42°g, 0.92 mmol) was 10

addeds erjclewRs édotaniel e°CLand Pailtof)FA 022 added After 2frnli), the cacs@pwapanol
(410 m.). The slurry was stirred at 70C. Methyl epe chl ori de was added
until a cﬁmggfed@gdgaﬂ gsiflgmdissolved in ethyl acetate. The et yl acetate solution was

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 mIL 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 H 0O
\/\@\ /@/mo/
N
HO N
HO
20

Using a coupling procedure similar to that described in Example 1, except
replacing the N ' (4-heptyl-6-methyl-2-pyrimidinyl)sulfanilamide with methyl-4-
aminobenzoate (available from Aldrich), a TFA salt of compound 57 was prepared. m/z:

[M + H"] calcd for CpsHasN20s 437.2; found 437.2.
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was obtained. After 40 h, the reaction was cooled to roomtenperature and
the solvents were evaporated under reduced pressure. The residue was
purified WQosiokitea gel chromatography (2% net hanol in net irgirarse2/sdBori de)
to afford conpound jj. 15 Exanple 60: Synthesis of conpound 60 O OH HN N

~, NCH3 N H H TQ m xt ure conmpound pp (0.3 g, 0.45 mml) in
10 mL anhyd%ﬁ‘“ﬁﬁ%&mﬁ%‘ghﬁ%ﬂ%%ﬂﬁowéé 10% pal | adi um on carbon. The
reaction was agitated under H2 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 contai g ng pure product were
conbi ned and | yophilized to abHord conmpound 60 as 8~ KA salt. The TFA salt

tet dhi tr | el wat er (1R, /100 m.) to which 6 nL
ded. The si on frpzen and | yophilized to
25 sal t. Nugz -] cal cd for C27H29N504

488. 6; found 488. 3. 85i 03/ 042164 PCT/ US04/ 36237 The internediate
conmpound pp was preparedods follows. a. Synthesis of compound cc O Boc HN
Bn' N N Conmpound B N"a Hcc 5 To a flask containing conpound B (Exanpl e
13, part b) (3.75 g, 9.6 muol), 2-(4- o

ani nophenyl ) {Bime4 byiplidg pyacaduot simaibw ¢midraf desoribed indExempifol. ex¢e®lai | abl e from

=g miS- replacing the N 1_(4-heptyl-6-methyl-2-pyrimidinyl)sulfanisamide with 2-(4-

product was solubilized i
of 0.1 N aqueous HC wa§

af ford compound 60 as

aminophenyl)-3-methyl-3-pyrazolin-5-one (available from Sigma-Aldrich Library of Rare
Chemicals), a TFA salt of compound 58 was prepared. m/z: [M + H*] calcd for
Ca7H30N404 475.2; found 475.2.

10 Example 59: Synthesis of compound 59
’
OH | 0u0 N |
N ST AR
N
T
HO N
i H
0

To a mixture of compound jj (0.2 g, 0.27 mmol) in 6 mL DMF/EtOH (1:1) was
15 added 50 mg of 10% palladium on carbon. The reaction was agitated under Hy 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 HCl
20 was added. The solution was frozen and lyophilized to afford compound 59 as an HCI

salt. m/z: [M+H"] caled for C3oH20N505S 572.7; found 572.3.

The intermediate jj was prepared as follows.
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Al drich Library of Rare Chem cals),

tris(di benzylidi neacetone)dipalladiunm(0) (0.44 g, 0.48mol),

racem c- 2v@'03banbdi phenyl phosphi no) - 1, 1' - bi napht hyl (0. 90pgT/UB0Z3628T0l ), 10
and sodiumtert-butoxide (2.20 g, 12.5 mml) was added toluene (50 niL). The
m xture %\égan Stsl rred at @CFC for 6 h under a nitrogen atnosphere. The

m xture 4 Eﬁe] ﬁtoéﬁowp% H00 L di et hyl ether and washed twice with 100 nL
portions of 1.0 M aqueous NaHSO4, followed by 100 nL of saturated agueous
NaHCGO3. The diethyl ether phase was dried over MgSH4, filtered, and
concentrated to a dark @Al . The oil WaSOIﬂUEhfI ed by 5| i c\g/eé

chr omat ogr aphy (gradl?érNaQH 30 to 40% heXases)iat o afford
conmpound as fEe¥9%Ram _b. t hesis of ou p Bn HN 1)
TFA\ N/ TR E‘Tﬁf{gm BnOI/ \ /g ound cc NHEMQ-FRO” 3) OH Br PP BnO
i, NHCHO 20 GG To conpound cc ?0. d 1.99 rrrml) |I-h 5 nmL CH2C12 was

added 2 nL TFA. After 1 h, the solutiyon was concentrated, diluted with 15
m. CH2C12 and washed with 1.0 N aqueous sodi um ljydroxi de. The aqueous was
coll ected and washed again with CH2C12 (10 nl) flol | owned by a wash with

et hyl acet at eT¢ ¢émpdynd HHe46r gy & mnioh)y(Emampbrlel oart Y030 0d CHa @1, was

PCT/ US02/ 36237 i d d d
Under 51 ciiebd Spmﬁﬁ*'r oo b ho traco RHGH e Spenistib tered e T N gel ¢
chromat o L O%lﬁfnﬁﬂ&cﬁ@hdgfan@ e}gtpaé%e%@iéf' with @%@21)0115916@5 Qﬁ th?d%u@h' (2.1

g). A por pr oduct . mol )~ was lized in 10 nL
of 1:1 nwlidppethyl atkikte. Bﬂmrmgamkr ]ayerﬁB@e(eExmntph@l tiged pmrtMgSO( ﬁltd@d@ng 1.20

e
resi d“e t 1{1&%1%?91 m%gfé{lg’?hlghdé’)a%rth meﬂr@&?ﬁd% %\%C@%%%&@am

portlons 0 ol uene. uene’ extracts re conbi néd, dri ed over
Na2S@d, idded epedde RijHxaapledst pat £d022Ige.7@sinchipandsisoprbpmiob@ 10 mlD200e Af t er

2 h, the reaction was cooled to roomtenperature and the crude
slurry was stirred at 70°C. Methylene chloride was added until a homogenous solution

was obtained. After 40 h, the reaction was cooled to room temperature and the solvents
were evaporated under reduced pressure. The residue was purified by silica gel
chromatography (2% methanol in methylene chloride) to afford compound jj.

15

Example 60: Synthesis of compound 60

0
HN

@mo‘é

O
To a mixture of compound pp (0.3 g, 0.45 mmol) in 10 mL anhydrous EtOH was
added 100 mg of 10% palladium on carbon. The reaction was agitated under 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 acetonitrile/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 HCI

25 salt. m/z: [M+H'] calcd for CpyHoN5O, 488.6; found 488.3.
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10 conpound was purified by silica gel chromatography (gradient of 5-10%
MeOH in CH2Cl12) to afford conmpound pp as a tan colored solid (0.7 g).
Exanpl e 6wl o03Byrthesi s of N—{2-[4-(3-pheny| -4- PCT/US02/36237

met hoxyphenyl)arri nophenyl]et hyl }- (R) - 2- hydr oxy- 2- (8- hydr oxy-2(1H) - 15

qui nol i non-5 )ethyl INNi HOHNHI i OTo a
sol ution of 2%@1%';6“6? ﬁﬁl@%ﬂ‘b‘zﬁi’lwasz@e%ﬁijls %Orkloﬁlsm of acetic acid was 20
added 100 ng of 10% paI | adi um on carbon. The reaction was shaken under an
atmosphere of 40 psi H2. After 17 h, the reaction was filtered and the
filtrate. Bynitksiedf bympsedarcsed- phase HPLC (gradient of 10 to 70%
acetonitrile in 0.1% aqueous TFA). Fractions containing pdre product were
conbi ned and | yophilized to afford conpound 61 as a powder. 25 The

i nt ermedi ate conpound T was prepared &9¢f ol | ows: 91 V@i 3 042164

PCT/ US02/ 36237 a. Synt he5| s of co n Conpound D
2) NaOH BnO 3) OCRNPAUNAB  BRO T HN O f conpound D (2.2
mol , Exanple 52, part a) in 4 nL CHZClZ was a MieC m_ TFA. After 30

ninutes, the sol ution was concentrated and dilutéd wggh 20 b ethyl
acetate and 20 nL water. The pH was raised to 11 by addltlon of 6.0 N
agueosis

To a flask containing compound B (Example 13, part b) (3.75 g, 9.6 mmol), 2-(4-

aminophenyl)-3-methyl-3-pyrazolin-5-one (2.0 g, 10.6 mmol) (available from Sigma-
Aldrich Library of Rare Chemicals), tris(dibenzylidineacetone)dipalladium(0) (0.44 g,
0.48mmol), racemic-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (0.90 g, 1.44 mmol),

10 and sodium ferz-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 NaHSO,
followed by 100 mL of saturated aqueous NaHCOs. The diethyl ether phase was dried
over MgSOy, filtered, and concentrated to a dark oil. The oil was purified by silica gel

15 chromatography (gradient of 30 to 40% ethyl acetate in hexanes) to afford compound cc

as an orange foam.

b. Synthesis of compound pp.

o)
OH HN
N N/
1) TFA
2) NaOH
Compound cc . Bo ”
3) OH NHCHO
Br PP
BnO
NHCHO
20 GG

To compound ec (0.99 g, 1.99 mmol) in 5 mL. CH,Cl, was added 2 mL TFA.
After 1 h, the solution was concentrated, diluted with 15 mL CH,Cl, and washed with
1.0 N aqueous sodium hydroxide. The aqueous was collected and washed again with

CH,Cl, (10 mL) followed by a wash with ethyl acetate (10 mL). The organic layers were
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sodi um hydroxi de and the |ayers were separated. The ethyl acetate |ayer was
washed once with 1.0 N aqueous sodi um hydroxi de, dried over MySH,
filtered,wandoecancentrated 10 to a brown oil. The oil wasPdirasot/sed7 in 7.0
mL of isopropanol and 600 ng (2.0 mvl) of epoxide P (Exanple 15, part a)

wer e added,. The l.uf i on heat ed t 0 ion was
concent Fﬁ?’@ﬂlegﬁ'&‘fgwé& %‘f%&})@ﬁ%so %glﬁf’ rie§1 *}f@ Cégcrelgltrﬁeghgge%éﬁ%g pg}géegﬁné' e
chr ot QafRRRYILEOK AT EHedVy sHidaGeRtRbidarphy (STa@HRGE2) 10% MOH ims
cont ai ni ng product were conbi ned and concentrated tq afford T as a yell ow

oi | . 15 (Eksl) teaffdB:anSyinRHed)i A porting pﬁﬂlgszlprpgucig ﬁ%ﬁﬂ 1.26 mmol) was

o o PRI IPBPSIYL SR Bt o g asypdl o
N-12-4 4-(3; gfagﬂaﬂb afkd K@tb%)(@b ey |3 amdIphaeauideidiythe FluffRwad stid€d at
hydr oxy- 2-? -be

nzyl oxy- 2{ 1H) - qui nol i non-5-yl ) et hyl am ne (PP) (4.0g9, 6.5
mmol ) | moothedmpenatdredbuil Arh. (Tl@Oeationavad coraeairated gndribe fm@u%ﬂﬁéﬂluﬁ&)

pal I adi um on car bon (800 .The. ctd on_ wa i dryi sly under
e, at moSinaHBLaTAR B GgEAC P 5 0 i SOl abblieng The EIEH® Y “ang
washed w aloyhi QU BA8 (s AR, 00), fiebd! AiRTcdadftrated. The residue was

nmet hano}%(ﬁrggttlg'glh{/edroflﬂraﬁ (2x25 rrL)z. zl'he conbined filtrates were evaporated
to dr ynésatedbo HI0ICt Heftar2ud ¢chepreadtiontwasasoled t fdosultepyperasnigragé thstraade HPLC,
Fracti ons containing pure product were conbi ngid aqra% Wi#{zed. The
prodlUtt compenekbvas purifiadhy sikies gebpypHPStaphY froecnt B~ Ch'Whs di ssol ved
in acetonpitrile 0 m. N HC1 (18.7 nlL) was
added, a quﬂéog P’%“tclo rﬁo&g@gp;xgtsﬁﬁéc%% C.i%flde(or%e i due was agai n dissol ved
in acetonitrile (125 nL) and water (125 nmL). 1.0 N HO was added and the
sol ution was g0, MQWEAUS@%%&&&*N—%?-&B‘?E lgoride salt of conpound 61 as
an off white i Qe b€ Ga-998 v ey 2(1EBO0MHz,
DI\/BO§16) S 1(5’!Lg ,iwhelm'}'r'l)[%' 1;01331%2% {}s;ﬁ 1é ,£8.%0§@( by;a@sy,yl m 8.26 (d,
1H, 157 60, (%Pn%';“"é‘lag"y‘??‘i lapine OH" 515 "6 92-7.16 (m 10H), 6.55 (d, 1H),
5.45 (d, 1H), 3.69 (s, 3H) 2.80-3.15 (m 6H); mz: [M+ Ht] calcd for
C32H31N304 522.24; found 522.4. d» Hhe internedi ate PP was prepared as

follows: a. Synthesis of 8- M< - quinpePMeone (CC) AcO HO ! 0- N~—~
N HO N
| H O

HN
0

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 H,. After 17 h, the reaction was filtered and the filtrate purified by
reversed-phase HPLC (gradient of 10 to 70% acetonitrile in 0.1% aqueous TFA).
Fractions containing pure product were combined and lyophilized to afford compound 61
as a powder.

25

The intermediate compound T was prepared as follows:
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0 CC 10 8-hydroxyqui noline-Noxide (160.0 g, 1.0 nol) and acetic
anhydride (800 nL, 8.4 nol) were heated at 100 C for 3 hours and then
cool ed i rwpaa/o4Zihe product was collected on a Buchner fumrcglusomaebed w th
gcetlf anhydri de (2x1?0nL) and dried under reduced pressure to give

ace oxy inolin (CO (144 as a tan solid. 15 b. Synthesis of
5-acet yl% afyﬁ%glégy“??a gﬁ. nol i none (%?D) 0 Conpound CC HO HN Oy DD A
slurry of alum numchloride (85.7 g, 640 mol) in 1, 2-dichl oroet hane (280
nm) was cooled in ice, and conpound CC (56.8 g, 280 nmol) was added. The
m xture was 20 warnmed to room tenperature, g' °t hen heated 85C After

30 minutes acetyl chI ori d&) TRAL.5 nL, 21 a € mxture was
heated an adgdihipRalp 60 rr?)n’ﬂﬁ@'é The gf n mxt cool ed and
added to I N HC (3 L) at @ tb good stignNdpg. After Btirri for 2

hours, the solids were col e on a Buchngr funnel, washed with water
(3x250m_) and dried under®Pegduped pressure. The crlide product isolated from

93 WD 03/ 042164 PCT/ US02/ 36 several batches (135 g) was conbi ned and
triturated with dichloronethine (4 L) for 6 hours. The product was

coll ected on a Buchner funnel and dried under reduced pressure to give
5-acetyl -8 hydroxy 2(1H)-quinolinone (DD) (121 g). 5 c. Synthesis of

5>- ace§yl Y|19>,§yof%6 ?bmwm@lzlrﬁ@eremﬁﬁ 152, PinOmDT BN Wi EE  To
5-acetyl - roxy 2-qui nolone (37.7 g, 18 was added

g. lrrFt hyl afddeairamld@FAZ OCftari30 rmmdtepahas@utm way @mnmtaate(mdshbltedz«sl@l ol )

ol | owed by

ml ethyl acetate and 20 mL water. The pH was raised to 11 by addition of 6.0 N aqueous
sodium hydroxide and the layers were separated. The ethyl acetate layer was washed
once with 1.0 N aqueous sodium hydroxide, dried over MgSQ,, filtered, and concentrated

10 to a brown oil. The oil was dissolved in 7.0 mL of isopropanol and 600 mg (2.0 mmol) of
epoxide P (Example 15, part a) were added. The solution was heated to 70 °C. After 34
h, the solution was concentrated and the product partially purified by silica gel
chromatography (gradient of 1 to 2% methanol in CH,Clp). Fractions containing product
were combined and concentrated to afford T as a yellow oil.

15
Example 61B: Synthesis of N-{2-[4-(3-phenyl-4-
methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (60)

To a solution of N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-(R)-2-
20  hydroxy-2-(8-benzyloxy-2(1H)-quinolinon-5-yl)ethylamine (PP) (4.0g, 6.5 mmol) in
tetrahydrofuran (100 mL) and water (16 mL) was added 10% palladium on carbon (800
mg). The reaction was stirred vigorously under one atmosphere of hydrogen for 6.5 h.
The solids were filtered off and washed with tetrahydrofuran (4x25 mL) and then 50%
methanol/tetrahydrofuran (2x25 mL). The combined filtrates were evaporated to dryness
25 and the crude product was purified by reverse-phase HPLC. Fractions containing pure
product were combined and lyophilized. The product from several runs was combined to
give 4.68 g which was dissolved in acetonitrile (200 mL) and water (200 mL). 1.0 NHCl
(18.7 mL) was added, and the solution was lyophilized. The residue was again dissolved
in acetonitrile (125 mL) and water (125 mL). 1.0 N HCI was added and the solution was

30 lyophilized to give a hydrochloride salt of compound 61 as an off white powder. 'H NMR
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10 benzyl bromide (31.8 g, 186 nmmol ). The m xture was stirred at room
tenperature for 2.25 hour and then poured into saturated sodi um chloride
(3.5 L) awod®@oexies stirred well for 1 hour. The product waeTasht/sesed and
dried on a Buchner funnel for |hour, and the resulting solids were

di ssol ved in_dichl oronet han 2 dri odi The

Soi ut 1 of B 1R IIVSPedbri bogfit 3 Phoap (er fFe i GESHED St 161

di chl or t han B i feidst ya : hem), s@oqent rat ed
o drynd20. tha e PRgaRahg s SPRAE R DR e G LR IR 2P0 vt
for 2 hgﬁgg:gojlghps Bh.0610E eV aaiT T ealce doraly, Hi NBOg HR2.24 fonndb32.4vashed with

et her (2x250 niL) and dried under reduced pressure to give

5-acetyl - 8-benzyl oxy-2(1H)-qui nolinone (EE) (44 g) as an off white powder.
20 d. Synthesis of 5-(2-brono-I-oxy)ethyl-8-benzyl oxy-2(1H)-quinolinone (R
0 Br_, Conpou EE BnQ. H R._5- -benzyl oxy-2(1H) - qui nol i none ( EE)
(20.§ g, 68.2ﬂﬁﬂﬁ%§m%%§9% Qg%ﬁggﬁé$%&§¢%ﬁY%ronethane (200 m.) and cooled to
OC. Boron trifluoride diethyl etherate 94 WO 03/042164 PCT/ US02/ 36237
(10.4 nL, 82.0 mmol ) was added via syringe and the m xture was warnmed to
room tenperature to give a thick suspension. The suspension was heated at
45C (oi la. Benthesisanf@-acgiosst A HyAvisplimmghChe (11.5 g, 72.0 nmol) in

di chl oronet hane (100 nlL) was added over 40 mnutes. The m xture was kept
45C for an additional 15 m nutes and then cooled to 5 roomtenperature. The
m xture was concentrated undeg reduced pressur d then triturated with
10% aqueous sodi um car bonat 200 nL) for 1 hag The solids were
col l ected on a Buchner fH@ne ashed Wt h (4k100 L) and dried under
reduced pressure. The produgt of two runs was i ned for purification.
The crude product (52 g) was triturated with 50%yret hanol in chloroform
(500 m.) for 1 hour. The product was 10 coll ected on a Buchner funnel and
washed wi th 50% et hanol in chloroform (2x50 niL) ccand net hanol (2x50 ml).
The solid was dried under reduced pressure to give, 5-(2-.

br ontd | - oxy) SthxdroggEmelpedkpxide ﬂ-Q)%JQq&ri Hbmobgag aggic ?“i“)(q‘ideg()goggﬂaﬁ'%f f

whi te por\rll\ck)jl? Mere 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 to 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)

0O
Compound CC ——»
HO |
HN
0O

DD

A slurry of aluminum 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 mL, 21 mmol) was added and the mixture 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
water (3x250mL) and dried under reduced pressure. The crude product isolated from
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e. Synthesis of

5-(2-brono-(R)-1-hydroxy) et hyl - 8-benzyl oxy-2(1H) - qui nol i none (FF) OH Br
Conmpound WoBa@Hbt 15 O FF Using a procedure described i nPERtusom3@s7 al ., J.
Og. Chem, 1991, 56, 751-762, a catalyst was prepared as foll ows.

(R-(+)-a, a -D phenyl prolinal. 0.0. 39 ol | or oxi ne
(3.7 nisevorl patehes (M é)pwmrﬁaﬁéqlwdtqﬂﬁlaaetﬁgw?igg%éh@ Hlae#d‘% Fﬁ?@&?at room
tenpera i ls DEctEd 8 HBScMRS fltineCAad dritdani®Oededel phsttreand 150
m. 20 IP%?dfﬁ}Jagl%gpgﬁslceg célway. Tofuene (nSO nm.) was added, gnd anot her 50
nL of disgivé bateyl-Svagdoay2¢tequindlitonb @DpokAlion of tol uene (50 nl) was
added and a further 50 nL of distillate was collected. A 1.00 niL aliquot
of the material remaining in the pot was evaporated to dryness and wei ghed

241. d i .atj
5~ (2% bR TRy DS A o Do e (R (300, 61 mrol )

was suspended in, tetrahydrofuran (1.2 L) under a%nitrogen at nosphere and
theI cgtal yst from above (13 nL, 11 nmol) was-=

cooled to -5Cin an icelj nol _bafh ang
97 mmol ) was added over %)h}?%e'm react i oBnQfa
at -5C, then nethanol (200 nL) was added 95 WinQ34042164 PCT/ US02/ 36237
slowy. The m xture was concentrated under vacu to give 5-(2-brono-(R)-1-
hydr oxy) et hyl - 8- benzyl oxy- 2( 1H) - qui nol i none (FF)° f. Synthesis of
5-(2-brono-(R)-1-tert-butyl di methyl sil oxy) et hyl g benzyl oxy-2(1H)- 5 ,
qui nol i none (HH) OIrBS Br Conpound FF BnO HN O HH Conpound FF (15 g, 4
mmol) and 2,6-lutidine (9.3 nL, 80 nmmol) were

strred an additional 45 mn

To 5-acetyl-8-hydroxy-2-quinolone (37.7 g, 186 mmol) was added

dimethylformamide (200 mL) and potassium carbonate (34.5 g, 250 mmol) followed by

10  benzyl bromide (31.8 g, 186 mmol). The mixture was stirred at room temperature for
2.25 hour and then poured into saturated sodium chloride (3.5 L) at 0°C and stirred well
for 1 hour. The product was collected and dried on a Buchner funnel for 1hour, and 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 (5%200 mL). The combined filtrate 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 ——>»
BnO ‘
HN
0]

R

5-Acetyl-8-benzyloxy-2(1H)-quinolinone (EE) (20.0 g, 68.2 mmol) was dissolved
in dichloromethane (200 mL) and cooled to 0°C. Boron trifluoride diethyl etherate
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suspended in dichl oromethane at 0C. tert-Butyl di nethylsilyl
trifluoronethanesul fonate (18.5 nL, 80 mmpl) was added dropw se. The

m xture VWO oalkaeed to warmto room tenperature and stirPea/usoEsaByht. The
reaction was diluted with dichloronethane (200 10 nL) and washed twice with
IN hydrochloric_acid, then three tines with brine. The 8r anics were dried

over magHb4 minB3 0 maeb esadfeh Vg SYies e PRE BV HHEC (FHOUhder vacuum

The organj ¢ r j Sh! 2 6H WA dt UBT@{AChaw)talld 30%
ethyl a %?%e?aetx\iﬁntg g%gdnegg&gﬁgoe?lﬁ%h'p?ggacgé%@ eluted with 5 %eat ﬁ)?l acetate

i n hexangslutiolRefbxalin®t1 it he, 7200 mewt) vkl oromdthard (90sskLwas agidedover
B inl o e P
yl di Womripntes.| Thymetthya was isphds Cdryampddifonal i 3 ginvghwnd they coolefgoz ) |
Unr eact ed tarti.n teri red. g.
U ot ol R TS e S SOTRRUB e eyl i o0 0
lrm{ h {)xm QﬁHﬁﬂﬁ,—d) \gg_fh Boéwwmb%ﬁohwrmaam@la(d.(ago Bdc) foOMaotN T(hlvsoh%songo ;.I nd) x( ; gz N
nder nitrogen, conpoun r e rt.a :
%, d16. Z|Cmégd %@?um@?@wbrgwa@bﬂ%ﬁgwe@b(ﬁﬂ%&ﬁ? a%?ﬁ?@a&ffr g‘@‘ﬁ%‘hw ani | i ne
rochl oride (4. . .
2?/2' -Bi sp(rﬁis‘ﬁfﬁ'e%fz Bﬁog th?fntgf)o_%%%sm naéﬁ%ﬁpl%r%%aﬁgg) EHQI% %E glé?/dg%z(f%4
1 5 B e o pal | adh U Oy (760 Mo 083 ol and. {1 nal |
sodi Un teeHectisterox Buehnes fgng] ambwaghed )N.lthﬂé?é methepeldn gRlorefatn é%‘SSé‘gL)goc f o)r/
150 m n and t.hen ed \t gr.0 L )e dv@S added
foll om&nﬁy‘e@ﬁ‘?ﬁ?} &g‘géPﬁr)e%@ﬁgﬂaﬁggﬁﬁ‘%?ﬁ?ﬁée@rﬁ%ﬁ% {E(r)‘)ﬁe%\@sThe agueous
| ayer meéoéoqxggﬁ&hﬂ%-ﬁéﬁzglc&@m(hHﬁ@ﬁh@lﬁrﬁm@lﬁ@(MD gpaxchntdf&whiterpowded. or gani cs

washed three tirmes wt 5 M sodium bi sul fate (200 nL), once with
saturated sodi um bi carbonate (150 nL) and twice with saturated sodi um

hlorid 150 ni [ i ' : I 50
and t he & oigteeRr e ThaE PRV S S B R P PR 1 22, @
[4-(3-[pheny|-4-nethoxypheny|)aninophenylk%thylanine (LL) (8.4 g) which was
used

Br

CompoundR —— BnO |
HN

15 s} FF

Using a procedure described in Mathre et al., J. Org. Chem., 1991, 56, 751-762, a
catalyst was prepared as follows. (R)-(+)-a, o -Diphenylprolinol (10.0 g, 39 mmol) and
trimethylboroxine (3.7 mL, 26 mmol) were combined in toluene (200 mL) and stirred at
room temperature 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 distillate
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)-quinolinone (R) (30.0 g, 81 mmol)
was suspended in, tetrahydrofuran (1.2 L) under a nitrogen atmosphere and the catalyst
from above (13 mL, 11 mmol) was added. The suspension was cooled to -5°C in an
ice/isopropanol bath and borane (1.0 M in THF, 97 mL, 97 mmol) was added over 3 h.

The reaction was stirred an additional 45 min at -5°C, then methanol (200 mL) was added
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10 without further purification. h. Synthesis of

2-[4-(3-[ phenyl - 4- met hoxyphenyl ) am nophenyl ] ethylamne (MM H2N Owe
Conmpound WD oB/ok16# MM 15 Under nitrogen, conpound LL (94. ®CH)USKA3628T eat ed
wi th dichl oronet hane (500 nlL) and cooled in an ice bath. Hydrogen chl oride

(4 Min digxa 125 mL, 500 I S [ )P |-ons_jover 20 mn.
The reacg?qv@ﬁ' &/ﬁg EGEe Wes ?0518%11{)%9%“5‘:3%@?@9@%? gl}?éo (%moe@? Turi ng whi ch
time thquglroggl}é@ﬂyugt%%{p}bk@.tz -quigolmehd drMas filtered and washed with

di chl or onet hane (350 ) and dried under vacuumin the dark to give the 20

di hydrochl ori de salt of

2-[4-(3-[ phenyl - 4- met hoxyphenyl ) am nophenyl Jethylamne (MM (37.1 g). 'H
NVR ( 30GMsinthd 6D @) biSrfd-@9- I¢-farr-tsutyl @irethyBsi DAy felvlryl 8- bebifylogy-26-H)- 50 (m

5H), 6. 90quzn(qglo(ngy(ﬂ 3.69 (s, 3H), 2.93 (m 2H), 2.75 (m 2H); ni/z: [M+
H+] calcd for C21H22N20 319.18; found 319.3. 97 WO 03/042164

PCT/ US02/ 36237 1. Synthesis of OTBS

N- 12-[ 4- ( 3- phenyl - 4- net hoxyphenyl ) am nophen elhybr }-(R)-2-tert

but yl di met hyl si |yl - 2-(8-benzyl oxy-2(1H) - qui I non-5-yl)ethylam ne (NN)
OrB% Ove \ N/ \ Co%g&mglas_FHH + MM-BNO gt H 5 The di hydrochl ori de
salt of conpound MM was partitioned betweennhsgpropyl acetate and 1.0 N
sodi um hydr oxi de. The organic | ayer was dried lover sodium sul fate and
concentrated to give the free base as a dark $i 1. Sodiumiodide (4.2 g, 28
mol ), conpound HH (9.1 g, 18.6 mnol) and soggum bicarbonate (4.7 g, 55.9
nmol ) were weighed into a flask. Under nitrogen, conpound 10 MM (7 g, 22
mol ) in di Wft%m#ao&fdllfwﬂsdg 4028t hnd2.5-lagdad (BRI, 180 nimsh weee stirred at
140C (oil bath) for 30 mn, then cooled to roomtenperature. Ethyl acetate
was addegispepdedimdiyhlarmngthanenatd Gr eerButybdimethytsilyl riderampataneslionpaieochl ori ¢

acid, t h(% QSV}An]E,hégd r’hlmol) was added dropwise. The mixture was allowed to warm to room

temperature and stirred overnight. The reaction was diluted with dichloromethane (200
10 mL) and washed twice with 1N hydrochloric acid, then three times with brine. The
organics were dried over magnesium sulfate and the volume was reduced to 100 mL
under vacuum. The organics were applied to a silica gel column equilibrated with 30%
ethyl acetate in hexanes and the product was eluted with 50% ethyl acetate in hexanes.
Removal of the solvent under reduced pressure gave 5-(2-bromo-(R)-1-tert-
15 butyldimethylsiloxy)ethyl-8-benzyloxy-2(1H)-quinolinone (HH). (10.3 g). Unreacted

starting material (compound FF, 2 g) was also recovered.

g. Synthesis of N-tert-butoxycarbonyl-2-[4-(3-[phenyl-4-
methoxyphenyl)aminophenyl]ethylamine (L)

Boc

OMe HN OMe
S v o i s P =
HQN H O

Under nitrogen, compound X (from Example 38 part a) (5.0 g, 16.7 mmol) was

LL
20

mixed with toluene (80 mL) and 4-methoxy-3-phenylaniline hydrochloride (4.3 g, 18.3
mmol) was added to form a slurry. 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl (1.6 g,
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sodi um hydr oxi de, saturated sodi um bi carbonate and finally saturated sodi um
chloride (200 nL each). The organics were dried over sodiumsulfate and
evapor at eaotog/odigness to 15 give N-{ PCT/US02/36237
2-[ 4- (3- phenyl - 4 met hoxyphenyl ) am nophenyl Jethyl }-(R)-2-tert-

but yl di | - 2- (8= - 2{ 1H) -~ gui N
(130" o) TRt HeY he b oe IR B OB RES, (07
Synt hes'@ss%lﬂ&){a%d[fﬂlaﬁ?s@mﬁﬂyzlmﬁoumﬁde%wpg@ﬁmam T heRikd easméated
}-(R)-2-hydroxy-2- 20 {8-benzyl oxy-2(1H)-quinolinon-5-yl)ethylam ne (PP) CH
H N |: @Gve0°Clomp60mdn ki Bie0 cbpled tavopm tﬁmﬁera@rpp ﬂX@LNW% added g) was

conbi ne t h, met hanol n ncentr C r id (170
m.) vvasdfa%?é‘?ii ‘?W‘B WF@?‘%&?Q%‘O fiﬂi eﬂ?@“ nefll %‘ﬁ"r rglégla&%rvga%ge and
cloudy afiftied Rnaad bidite 218D ) JADf Gl baBined aaﬁg%nfﬂs)wa‘éh’@i iaed echeyniitd  a

cl ear 25 solution wds obtained he m xture was stirred at roomterrperature

over ni ghi.5 M sodii bisulfa® (D 68/) Detee 64thpaTHShsydden dicarhdngis (A5bmbhangum had

e L T
neut r aI g ﬂnd’\’h& tQlol]agle|§| réfﬁgxbédfﬁnaéid&fagﬁlhrﬁ% %N@W _pir-B@dxychdnylead-sed to 10

wth 1 hydrOX| e to give a clear asic m xture. The phases
were s eqadf(a{[phbr@nd-mdstho@paqmgémmmymyl]e\i%éamm@ (BED €314 @) whichtwaglusetbet at e
(300 ni).. The canbi netd organic layers were dried over sodiumsulfate, and
evapd? at Eihauh fyHiFR84RLIcaioB- crude product was purified by flash
chromat ography on silica gel (500 g, 0-10% nethanol in dichloronethane) to
give N-{2-[4-(3-phenyl -4-nethoxyphenyl)am nophenyl]ethyl}-(R)-2-
hydr oxy - 2- $s@itiszzofi20pdyE2phehyl- dunetbdi yphenBaplidetienydethylem{rePMNI5. 6 g). 10
Exanpl e 61C. Synthesis of N-{2-[4-(3-phenyl-4-
nmet hoxyphenyl ) am nophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 8- benzyl oxy-2(| H) -
gui nol i non-5-yl)ethylam ne (PP) 15 The internedi ate conpound PP was
prepared as follows: a. Synthesis of H,N OMe

5-(2-brono- (R) - 1- hydroxy) et hyl - 8- benzyl -qI i none (FF)

Compound LL — N
H

MM

15 Under nitrogen, compound LL (94.6 g) was treated with dichloromethane (500
mL) and cooled in an ice bath. Hydrogen chloride (4 M in dioxane, 125 mL, 500mmol)
was added in 10 portions over 20 min. The reaction was kept at room temperature for 130
minutes, during which time the product precipitated. The solid was filtered and washed
with dichloromethane (350 mL) and dried under vacuum in the dark to give the

20 dihydrochloride salt of 2-[4-(3-[phenyl-4-methoxyphenyl)aminophenyl]ethylamine (MM)
(37.1 g). '"H NMR (300MHz, DMSO-d6) & 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
Cy1HN20 319.18; found 319.3.
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(R -(+)-a,a-D phenylprolinol (30.0 g, 117 mmol) and trinethyl boroxine (11.1
m., 78 mmol) were conbined in toluene (300 nL) and stirred at room

t emrper at LW 0301680 mi nutes. The mi xture was placed in a PE@TSor/s62bat h and
liquid was distilled off. 20 Toluene was added in 20 niL aliquots, and

distillation was nti d for 4 hours., A.total . of 0] tol uene was
added. TFHY/IHHERS G 2‘8&%&&5&5‘%9@-4@6%5‘8%{1@%) ﬁ%pggﬁli%g}y&%%ﬁgoo L al i quot
was evapdriyldianatiaylsilyieSsbengEiog el ) enqlppo ey iRt )g"f“mnﬁé at the
concentration of catalyst was 1.8 M

5- (2-Brono-| - oxy) et hyl - 8- benzyl oxy-2(1H) - qui nol i none (R) (90.0 g, 243 mmol)
25 was pl aced under nitrogen, tetrahydro -Ijg n (900 m.) was added foll owed
by the catalyst fromabove (1.8 Min to eﬁe 15 m., 27 . The

suspension was cooled to -105C in 3 : | ba tane (1.0 M
@: 4 hour e [
et hanol (250 fi

in THF, 294cdRpouRR4HAMDMM was—eadded aatioq was stirred
Th@nr esi due

an additional 45 minutes at -10@3nG he ed sl ow y.
The m xture was concentrated under vityu as~di ssol ved in
boiling acetonitrile (1.3 L), filtered!lwhile hot and cooled to room
tenperature. The crystals were filtere(?, washed with acetonitrile and dried
under reduced pressure to give

under o s v ol e 72.5g,
L e D )

PCT/ US024{c3@R3%d 10 NSydiunekydronitle. The organic layer was dried over sodium sulfate and
5-(2-brono-(R)-1-tent-butyl di net hyl sil oxy)ethyl -8-benzyl oxy-2(1H) -
qui nol i reenecntfsyl t@@%dh‘?lﬁe?has(e'ﬁé.aélaéﬁmll% mol) was treated with

N, N-di et hyl formami, f%q dedifibhad Hfl (81 4, 98.6RAk01 USSRt T ogen,

2, 6-Lutidine %ﬁwlgﬁd%%é%m H\%&éc é@gggﬂcggerg% m nut e)s f ol Ilowed sl ow y
by tert -Rudiybidid1et hy) 3.9 wimdly whieuosigirdtiftarneask f dmedteni(roSer8 cgnp@md mol ) ,
keepi ng the tenperature bel ow 20C. . The m xtur rmto room

i s allowed t

t enpéf at MM (7 ar22ummpl higiddmethybiharise QYmlyivas a @&d&%@’&}uﬁeﬁg“\éﬁ% ure
dr opwi se, pyer . 1 put,8S .an 1 xt | et hyl
acetat of EPUE GribRaRL R 5§ i heh ol 5 AApeRtfd. EghRgutilowapd )
or gani cs(20ehi.)waa iiedmixwueey she@thndet tiinevatiel 1 Nhiydmchibrit acB0Gentvithddh) . The
conbi ned organi cs were evaporated under reduced pr essus:?ﬁ. to give a |ight
yel | ow ofadiunThyslresidar stumated sedipmrhicagponalpand ety a2 pweRs )ul%lg%ﬂ dded to
the oil istillation c i j } i I or med.
Oyl ohexel sty e SBEEEa it R soqfhm MIKEK b RBoRlIS UhER 0
crystigl seivene| ot jd-tEpiesyl-nasheskyphédyhambiophensaleery{ BA®)-2¥tgr-and dried under

butyldimethylsilyl-Z-(8-benzyloxy—2(lH)-quinolinon-S-yl)ethylamine (NN) (13.9 g)

which was used in the next step without further purification.

j. Synthesis of N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-
20 (8-benzyloxy-2(1H)-quinolinon-5-yl)ethylamine (PP)

OH
H\/\@\ O OMe
Compound NN ——»  BrO I H
HN
& PP

Compound NN (13.9 g) was combined with methanol (200 mL) and concentrated
hydrochloric acid (170 mL) was added in portions (exothermic). The solution 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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15 reduced pressure to give

5-(2-brono-(R)-1-tert-butyl di net hyl sil oxy) et hyl - 8-benzyl oxy-

2( 1H) - quiwolosneriets (HH) (75.4 g, 151 mmol, 80%yield, 98. 6PUTAS)2/36@237
Synt hesi s of

N[ 2-(4-Dbr h [)Yethyll-(R.-2-tert-butyldi | sil - 20 (8-

benzyl ox%%%%“%é‘f%g@&ﬁ%ﬁe& b‘lhf é?lﬁfrﬂt éﬁ?ilsj ﬁ%m?{'f‘%} %@Ct‘ﬁ‘éﬁnﬁ eﬁ%’rl H2N'\ 1\ N
BnO | | JoeBRQ3b0 BL) Wil BledNThdQefid) filtndd wdseoprung alrtde bA@0akd 9, 279

mol ), 4-bronophenéethyl am ne (123 g, 615 mmol and di et hyl sul f oxi de (180

(rjn__) V\Iﬁl’ :anam'trlxl]iea:éda(gHrbmith HhiVesodiuor ydexdds. et plb gean thenapigedhier 04githd Myt
i met hyl sul foxjde was added. The m xtu ted to 85C f 25 5 h .
The _reacscofiﬁ‘ﬁl ORidF {9 BIVEAE af)B‘tpﬁ%sé%mB‘tt{lf?t @%@ﬁ{g\%é%v(eie %)parélﬁég a%‘%eaqueoag "
aceti j i - [

? BX%B&}?E?{Q& wﬁs])extriétﬁ]@itﬁé £5colied @00asne Ay ombiR¥RAgMadFeracet i ¢

acid { en w 1IN sodi um hydroxide (3x500 nmL). The | ast wash
was fil teeredrittooergoditet siléate, @idevagpratefite doyngssiThe| aydy pradect s@pcentrated to

300 nL and, cycl oh 2x50Q i) . d th l.uti

to 300 R b AR EHS aEeb 04 P-3040mPBRATETS L 11 na vol ure.
ic _ (Get € . Nelst hal) - -\

031 04210 R PP B B e e

concent r igfdeskyHO\ 8-b@yioxytd( L Hp-quinolmapdnbethilhsine (D) (&6 10C (internal ), was

added to the crude product and the reaction mxture was stirred for 5

hour 40 washed with cycl ohexane (2x500 nL) and dried under reduced pressure
for 24 hours Example1C: Synthesis of N-{2-[4-(3-phenyl-4-

N- [ 2- ( 4- br onombtioxlypberyl)aminsphehyl]ethyl o) y2-by duexiiyd-S-benayloxs-2(1H)-

2- (8- benzy! oxyuidokidn-gulthylaminePP) ) et hyl ami ne (JJ) hydrochl oride (145 g,
80 mol % 106 vt % HPLC purity 97.9 %9 . d.. Synthesis of N
{2-]4-(3-phenyl - 4- net hoxyphenyl ) am nophenyl ]Jethyl) -(R)-2-tert-

but ylidi met hyl gid herieliBrd@Nduts PPk e?%%d%?,'fbn@@ .5-yl)ethyl amine (NN) 10
To conpound JJ e%1yderroghl oride (73.7 g, |I% 4 mol ) an%l 4- met hoxy- 3- (N9

Shent ] gt i Sankovi 85 b ey Ccdbeialas addos
g, 513 mmol) (Ba-(Fonotedishenylrsplinol (F0gel 17%@05%/%1? ﬁﬁ@gt@yfb%{gxm%m oxide (49.3
2,2 - bi sfﬂi.lanE,” ;/é Bﬂgcﬁ?\gie%@o}n]bi&éd'ig itoqge%%t(?@fd mﬂ; anc? lssthged Jt?oéﬂ?érﬂperature
for 30 minutes. The mixture was placed in a 150°C oil bath and liquid was distilled off.
20 Toluene 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 uL aliquot was evaporated to dryness, weighed (246 mg) to determine that the
concentration of catalyst was 1.8 M.
5-(2-Bromo-1-oxy)ethyl-8-benzyloxy-2(1H)-quinolinone (R) (90.0 g, 243 mmol)
25  was placed under nitrogen, tetrahydrofuran (900 mL) was added followed by the catalyst
from above (1.8 M in toluene, 15 mL, 27 mmol). The suspension was cooled to -10£5°C
in an ice/isopropanol bath. Borane (1.0 M in THF, 294 mlL., 294 mmol) was added over
4 hours. The reaction was stirred 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 cooled to room
temperature. The crystals were filtered, washed with acetonitrile and dried under reduced
pressure to give 5-(2-bromo-(R)-1-hydroxy)ethyl-8-benzyloxy-2(1H)-quinolinone (FF)
(72.5g, 196 mmol, 81% yield, 95% ee, 95% pure by HPLC area ratio).
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and tris(di benzylideneacetone)di pall adiunm(0) (5.22 g, 5.7 mmol). The
resulting mxture 15 was stirred and heated to 85-89C (internal) for 2.5
hours. ThwodlwutisHn was cooled to roomtenperature, watePClAG02/8d237 was
added and the m xture was stirred for 5 mnutes, filtered through Oelite

80 d tit d th. tol i
(80,9, 300 bar e gned 40 OLee, (00, B TUEsOgmhs Ay ves
N-{2-[ 4- (qamoph@rrw(]HH) met hoxyphenyl ) ami nophenyl ] et hyl
b-(R)-2-tert gbUtpé t(J% b%‘ hgﬁ% Sn?rt Ii?&vgsocreated with N,N-dimethylformamide

benzyl oxy- 2( i*non- I'am ne as a dark viscous oil. e.

Synt hes i(%o%L)‘hd{o%o[eﬂ if &n@émyﬁ ur{Hefrﬁitﬂ@Q&y phé*lmltl)im (HOS A0 inetob)ywas
}-(R)-2-hydroxy- 2-(8-benzyl oxy-2(1H)-qui noli [;on 5-yl) et hyl am ne (PP)

Conpdunddded dvcmﬁmmh@eqafcékwwv@d§10§\tlzéby {eeisbuyldapet >é‘é11Yn 280 m of THE 25

Triet hyI ne t of |.u 7 ect irg

sol uti off! lg)ﬁom%lthﬁ?%}lgﬂ%te @'8 g% 3(75 Wﬁ@gvﬁg %‘% 0 p}ré\?‘ﬁlsrgggggiﬁ]%r &si dual
reagent ik Wieall@aeltb Qhrit@s rodih tehipRehtat fa45 mideds. NMethage (S k) 16 hours.
The reaction m xture was concentrated under reduced pressuyre in a 25C bath

to gi ve vasddded toitbrmirgusidropwiseaye HO ariawies perhibe MR EIe ¥odPahiignedas added,

oo el NP 00 il SAELAL, Lo om0, St od

concgt ro?%a%fé:s bRre FadeddRUS Bk withheat@irineas: 10666 allvedh). Tt oohibmedrret hane to
give a total volunme of 630 nL. A 60 nL aliquot_ was taken and concentrated

to 30 morgafizh wenee(aporattd undss redtierscbressere tei o3y lighy Yellovpet) UBoSFPREi8 7
fol | oned bé)ng oﬂ%:_}jctlo rega%{ @@8 g%?)ﬂ\%/%%%&pedqg 2 Oqfeﬁrne ddlgtﬂf"a?lb cg)r?thlF('lThl)ntllaspd

met hanolpoft paste cov ree-flow ng |iquid.

The i qttm@k Wate SRAS Wil ¥ri &0 RIbheRAE (B0@ nfIgSias addahedhebitihy tiel thene (50
m.). The gum was partitioned between dichl oronethane (40 ni). and &N agueous

sodi um hglxdlitmgl\date( agstals weanHltené VO%SQ%WtSh Csclgléﬂx%%f@o\%‘r)eantdélﬁ’ﬁ%lﬂ Fnder

redu ure The re e r|f h ver silica
si s o TG BIEST FoS TSROl T P SNBSS IRR g AP S Sy
2-[4-(3 By, ) STTiRD B9 iet, OBl6 PebR) - 2- hydroxy 2 (8-
benzyl ox2$ ?dkﬁﬁaﬁhg%gzg )@yl ) et hyl am ng (PP) 18 Exanpl e 62: Synthesis
of corrpound 62 OH NN
c. Synthesis of N-[2-(4-bromophenyl)ethyl }-(R)-2-tert-butyldimethylsiloxy-2-(8-
benzyloxy-2(1H)-quinolinon-5-ylethylamine (JJ)

OTBS oTBS,
Br N
BnO ] + \/\©\ _— BnO ‘ Br
HN Br HN
o) o)
HH JJ

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 dimethyl 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 1N 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 concentrated to 300 mL. 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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HOHN HO O O To a solution of 70 ng of conmpound nn (0.09 nmml) in 5 nL of
glacial acetic 15 acid was added 21 ng of 10% pal | adi um on carbon. The
reacti on wag3skaken under an atnosphere of H2 at 40 psi. ACTASOA$H2B7 the
reaction was filtered and the filtrate purified by reversed-phase HPLC

CompoundBIPRAED): AP 26 ThaNy e cot R AR e T Rakob Sep i £SO
D'VBO d6)élél9 zﬂ:%gac émt%ﬁla(l)mwag ligldedjto @r% &u&%&@ﬁct 4hl the%eidﬂioﬁ Mixthtd wag. 82 (m

(m 1H), 6.51 (m 1H), 6.90
(d "1H, samed ?orl-izl)qurs? vmm@wluz byclohtx&ee@reﬁ(w m?:) ond griadsunder regpged 7. 43 (d, 2H,

J=9.1

(s BFDWP)Y%S?‘?@%Z’( houy o g D2 impoRamy e pd - Eoheatubd e gt o g
031 0421 X PR SRS e ™ e 6 1o Compound &
Boc | \ 106Mt %HIRKC plieitg97.9 &8k containing 4.51 g (11.6 mml) of conpound B

(Exanple 13, part b), 5 3.61 g (15.0 nmmol) of 4-(piperdinosul fonyl)aniline
(avallable from I\/aybrldge) 0.53 g (0.58nmmol ) of

Lristdlheegy éﬁég Qﬁ'zi th'&%%) enyiankofhdoll|Qhy YO 2-0F:- T aceni c-
2,2 -bi
sodi umI tscgtm pﬁg ﬁloéytz ehe M etﬁ%lé{h r%e m’xt uPLmL\/;sOf

stirg@d at 95 E@h cﬁlnﬁ Jﬂﬂﬁﬂfocﬁlonﬁe topgn latrmmsbhﬁdé -mdthexyBxt ure was
diluted with 200 n}’l)_

dieth et her _and washed 10 twi ce wt 00, L ortlons

of 1.0 mhamxlémuge hwdﬂgchiorlg%@ﬁeﬁ‘v&d%m@b thlueis (3§9tr@r>awwdgs%w% (il
The di et h tr at ed
to a dar¥® %tll? Oﬁ?éﬁl& fegm%@&agﬁ’ tewﬁggldeéh%%%r onat ogr a ngr adi ent
of 30 tReADYighRYndaERlIFeD" Jbﬁb(dipb(@@@ﬁlbsm@ncﬁflf Otdnaphthyb (irib Sk 1dsnmnl) or ange
foam 15 b. Synthesis of conpound nmm OH Bn _1) TFA

and tris(dibenzylideneacetone)dipalladium(0) (5.22 g, 5.7 mmol). 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-methoxypheny1)aminophenyl]ethyl}-(R)-2—tert—butyldimethylsilyl—Z-(8-
20 benzyloxy-2(1H)-quinolinon-5-yl)ethylamine (NN) as a dark viscous oil.

e. Synthesis of N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-
2-(8-benzyloxy-2(1 H)-quinolinon-5-yl)ethylamine (PP)

Compound NN from the previous step was dissolved in 280 ml of THF.

25 Triethylamine trihydrofluoride (27.6 g, 171 mmol) was added to the solution, an
additional 20 mL of THF was used to rinse down residual reagent, and the reaction was
stirred at 25°C under nitrogen for 16 hours. The reaction mixture was concentrated under
reduced pressure in a 25°C bath to give a dark viscous oil to which dichloromethane (400
mL) was added, followed by 1N 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
a viscous oil.

The oil was dissolved in dichloromethane to give a total volume of 630 mL. A

60 mL aliquot was taken and concentrated to 30 mL. Toluene (60 mL) was added,
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2) NaOH1 J a NO BnO1l N SoO Conpound kk HN O 3) OrBDMS Br O mm 11 BnO
HN AA O A solution of conmpound kk (2.88 g, 5.24 mol) in 20 nL CH2Cl2 was
cool ed towO 03@Aamd 20 nL of TFA was added. After 20 min, Phg/usezs2sdn was
concentrated and the residue dissolved in isopropyl acetate. The i sopropyl

|
water en%_ﬁﬁ?% B4 Pty o cpgariedroelotic dhd CoOMEEME P B PR e
oi | was e aete?eo%re@l}fa ﬁ@élﬂbmrf‘gnmﬁqid arie hdvid A< camfulld r&ﬁomol)

di et hyl opr opyl am ne and potassiumiodide (172 nyg,
1. 04 rden)d thepastea@ds&ﬂd vWﬁHohmac(ﬁOanL)Naiﬁle@mm was partifioned. beAWeasr 18 h, the

t |
103 vio 08F SmsTeahame FUs53 aaga¥aaun aparasei i 80 P BeobRl Tr at s on
and pyri {g}l\?e(i{ts r%ia&%d@deﬁ%ﬁﬁ’%tp?&ﬁﬁghThé ;esﬂdu%txﬂa)é gunﬁ@@t at e/ hexanes) to

afford 5 ynt hesi s "of conpound N / 1 I ENO
TEA- 3HF &m@nhtogtaﬁﬁﬁall}fbvmcmmd unimg llgdrddient Of ﬁﬁOWTmedlasdllum@br@ﬂethOund mm

83 , 0.01 CH2C12 (0.
élddeglTg t r O YRy Wa{rﬁ %fbl(%’nPlPthléﬁtﬂ%YP%gy @T@Wbeﬂyﬁe%l %F? h§7‘¥8xy?‘% '?so}l\ﬁf i on
was sti rlge%gylg;(ybf)%—(ﬁlﬁ%ﬁ{oﬁtﬁSfﬁetHﬁgﬁfneE('PP?. atnosphere. After 18 h, the

10 Example 62: Synthesis of compound 62

OH |,
OO0
HN O
o)

To a solution of 70 mg of compound nn (0.09 mmol) in 5 mL of glacial acetic

15 acid was added 21 mg of 10% palladium on carbon. The reaction was shaken under an
atmosphere of H at 40 psi. After 18 h, the reéction 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-ds) & 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 (d, 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 (br s,
2H), 8.76 (s, 1H), 10.39 (s, 1H), 10.46 (s, 1H). m/z: [M+H"] calcd for C30H34N4O5S
563.7; found 563.3.

25 The intermediate compound nn was prepared as follows.
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reaction m xture was diluted wth CH2Cl12 and washed with 1.0 N aqueous HCl,
foll owed by two washes with saturated NaCl sol ution. The organi c phase was
dried ovewoONg®8p4 filtered and concentrated under reduce®CprEse%sa2e7to
afford corrpound nn (70 rrg) 15 Exanpl e 63: Synthesis of compound 63 0 COH H
HN/ N HQ\ CH? To a solution of 730 ng of conpound rr (1.05
mol ) i ri 1%’“%9516 Eﬁ’féE?‘%ﬂd etic acid was added 100 ng of 10% pal | adi um on
carbon. The reaction was stirred under an atnosphere of H2. After 65 h,

the reaction was filtered and the filtrate purified by 20 reversed- phase
HPLC (gradient of 10 to 50%aceton|tr|IB«i=1 in O. 1%an Dus TFA) to afford 90

ng (0.14 nmol) the TFA salt. The TFABss uc ub| lized in
acetonitril e/ water ?‘imEOU’H)B M) T4 whi cf?/?:p@ji ueous HCl was
added. The sol ut| on was frozen and |yophilizedHto afford conmpound 63 as an
HO salt. mz: [MrH+] calcd for C29H29N504k512.6; found 512.3. 25 104 WO

03/ 042164 PCT. US 2/,362 | nter fiql . a.
Synt hesi s of B gad gﬂlgﬁl %:ﬁ%’?i%ﬁln )Iﬁf\é@&lggﬁ% &5@8 lgcﬂ?ﬁl@’ H qq 5
To 0.99 ﬂépg (W@Hﬁh@?oﬂ&(ﬁlﬁ&ﬁ[ﬁﬂs@lf&ﬁd)amﬁhé (ahildble ﬂemrmaybndga) B.93lg CH2dl 2
was added m. TFA. After h, the sol ution was concentrated, diluted with
15 mL CHRA8melhdf m@q@@zwldmeapet@nmdmuwu@(@obhlar&(ﬂn?& reRPR &f TapRBic queous
wes coll f,gI—&s(d?pr}lenylphosphmo)—1,1 -binaphthyl, and 1.45 g (15.1 mmol) of sodium tert-

butoxide was added toluene (60 mL), and 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

10 twice with 100 mL portions of 1.0 M aqueous NaHSOy, followed by 100 mL of saturated
aqueous NaHCO;. The diethyl ether phase was dried over MgSOs, 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.

aeWeVe
2) NaOH S\
u\O

Compound kk HN
3) OTBDMS

BnO l

HN
AA

0O
A solution of compound Kk (2.88 g, 5.24 mmol) in 20 mL CHxCl; was cooled to O

°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 aqueous NaOH followed by water and then dried over MgSOs,, filtered and

concentrated to an oil. The oil was dissolved in 2 mL DMF and intermediate AA

(337 mg, 0.69 mmol), diethyl isopropyl amine (179 mg, 1.38 mmol) and potassium iodide

(172 mg, 1.04 mmol) were added. The reaction was heated to 100°C. After 18 h, the

reaction was cooled and added to vigorously stirred ice water. Compound mm
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washed again with CH2A 2 (10 m.) followed by a wash with ethyl acetate (10
M.). The 10 organic |l ayers were conbi ned and dried over MgSO4, filtered,
and concewOriaedeunder reduced pressure. The crude produ®CTuess2/pizs fi ed by
silica gel chromatography (gradient of 2-10% McOH in CH2CA 2) to afford

|nterrred|ate an nt hesi s..o ound, rr. OO0 n HN
BnO | | Rgegipjta ?d Waspwlﬁé?bgﬁg %%? HHHH?HW\P 1°g gel fgroglalt?grar%lyili éoﬁi@&i on of
conpoundacgghté/gexgng))téagoﬂ'rggh)m £bh%7 m. DMF were added bronoketone R (from
Exanpl e 5 part g, 5 mvol) and K2C03 (1.91 g, 13.8 mol). The
reaction was heated to 50C. After 1 h, the reaction was allowed to cool to
20 roomterrperature and t‘frﬁ K2C03 was filtered off. The filtrate was

di | ut ed S PYtkBQAISOMPSHGAY. and was washed with 0. 1IN HCL (30 nL). The
organkc |ayer was washed once wth saturated sodi um bicarbonate sol ution,
foll oned by aqueous saturated sodium chloride, dried over Na2SO4 and
concentrated under reduced pressure to af'tbrgnan oi | . The product (1.14 g,

1.65 mmol) was solubilized in 12 nL TH 10

03/ 042164 PCT/ US02/ 36237 (380 ng, 10 dgé:ﬁznutes
ueous

cel of the reactﬁbn nlxﬁﬂ?e ceased.

of vigorous stirring. Thgagacti gaora
NHACI whi Chmpmusd asided—unt il —efferves

The reaction m xture was partitioned belfween ethyl acetate and saturated
sodi um bi carbonate solution. The organi © | ayer was wagged twice with 5
saturated sodi um bi carbonate, followed by saturated sodium chloride, dried
over Na2SO4 and concentrated under reduced pressure. The crude product was

fied b I h t 0 I\/E i, t ield 230
bt i nt o ot ate e ptuiE) g otk Ek TR e 6 61pHb il CHEE Bh ) e g
N-{2-[4- he a hemsheih o I
hygrogy %f’e%@ﬁl oéér:gér:’?%o h;d%rggxyp%{enyl )g% &ﬁyﬁlam ngn%%f)l?’o_? o mrnol\)l

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 1.0 N aqueous HCI, followed
by two washes with saturated NaCl solution. The organic phase was dried over MgSOs,

filtered and concentrated under reduced pressure to afford compound nn (70 mg).

15 Example 63: Synthesis of compound 63
O
OH H Hl;\l
N\/\©\ N
HO I ”1 j CHj
HN
0]

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 H,. After 65 h, the reaction was filtered 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 TFA 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 HCl salt. m/z: [M+H"]
calcd for CooHzoNs504 512.6; found 512.3.

25
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HOP N NHCHO H To a m xture of 580 ng (0.93 mmol) of conmpound V in 25 nL of
et hanol was 15 added 173 ng of 10% pal | adi um on carbon under a stream of
ni trogen.wohg/oddiask was fitted with a balloon of hydrogeRCyamsp2/anar t he
reaction was vigorously stirred for 4 days. The reaction was filtered and
the filtrate was concentrated under reduced pressure. The residue was
purified by HEcERIAHREYES Piopeed; &f f?éloé’sgradl ent of 10 to 50% acetonitrile
in 0.1% aqueous TFA. Fractions containing pure product were conbi ned and
| yophilized to 20 afford a TFA salt of conpound 64 as an of f-white powder.

A sanpl @, Gknthbas dFAms@uad@ly conpound 64 (150 ng) was dissolved in
acetonitrile (2.0 nL) and water (2.0 niL). 0.1IN HC1(7.0 ni, 70 nmol ) was

added, and the resulting precipitate was redi ssol ved by the addltlon of
acetonitrile. The resulting solution Iyophlllzed to a solid which
was agai n di ssolved in acetogjhrlle (% ONgl ) ~ane By 0 mL). 0. 1N
HCl (7.0, Og %HEFB s addé@ and t I8 result oI un | yophi |l i zed
to give a hydroc g% salt of conpound 64 as i te pomder 1H NWR

(300MHz, DVMsO-d6) 8 10.10 (br s, 1H), 9.62 (s, 1FD H8 80 (br s, 1H), 8.65
(br s, 1H), 8.27 (d, 1H), 8.15 (d, 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);qmz: [M+ H+] calcd for
C25H29N304 436. 22; found 436.3. 30 The internedi ate conpound V was
prepdred as follows. 106 WO 03/042164 PCT/ US02/ 36237 a. Synthesis of

conpound V. o} J%ggcompo nd cc%xamﬁo 60 C}%@Pﬁ"{ﬁ'@9 Mol) % 5 %ﬁ?chptiz wasOH NHCHO

V H Br BnO I
added 2 mL TFA. After 1 h, the solution was concentrated, diluted with 15 mL CH,Cl

and washed with 1.0 N aqueous sodium hydroxide. The aqueous was collected and

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 MgSOy, filtered, and concentrated under

reduced pressure. The crude product was purified by silica gel chromatography (gradient

of 2-10% MeOH in CH,Cl,) to afford intermediate qq as an oil.

a. Synthesis of compound rr.

BnO l
. Sk
0o R BnO

Compound qq HN
15 ’ o)

w

o

I

Z~-0

3

z-Z
M

rr

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;COs (1.91g,13.8
mmol). The reaction was heated to 50°C. After 1 h, the reaction was allowed to cool to

20 room temperature and the K,CO3 was filtered off. The filtrate was diluted with CH,Cl,
(50 mL) and was washed with 0.1N HCI (30 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/EtOH (1:1) and NaBH4
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GG To 0.60 g (1.3 nmmol) of conpound C (Exanple 37, part a) in 20 nL of

CH2Cl12 at OC was added 2.0 nL of trifluoroacetic acid. After 1 h, the

sol uti on wavspeieentrated 5 under reduced pressure, and tIRETMSS2/8287 was
partitioned between 1.0 M aqueous NaOH and Et OAc. The phases were

d Et. OA i . CE .
comeent rabeatt 19 Qrmmr wn ROGRS ARG 2l miftep ¥ iebPR Hrinky IHETREQR0E
Br Omhy‘?;lfu') ﬁbh@wﬁ%@h@d 1RueoR@NH,E) whBhQRUddd éhinetibivesiedcd@ERS (380 ny,

2.7 mmol) were added and the reaction was stirred at roomtenperature for
1.5 h. Thetibniemed ¢aasedrdBhedihationdniwiurdwaopartitioradereteienn et perieteand wi ce

with 30 nL portions_of toluepe. T t ol uene extract.s e C. i ned, dried
over MySSRFR 100He bicashou e BRESR: nat B eF e Saet teffla (o 120
Afters2 Qa?utr%ﬁir %)ﬁc‘%%ﬂ %M‘l@h&?f&h@%ﬁ By sRQMked SATRK aIbFie, Wdd BYeriN,8d, by

silica ge ography (gradient”of 5 to 10% nethanol in CH2C12).
Fr act i onmdcondeairaicdgnperredyped grassureeTke cudbproddctana woiice iy sicadel o af f or d

15 conpound V as a tan_saolid. | e .85; nt hesi s of.

N-{2-] 4_@30%%{@%@,%1\/;@# Hbﬁ%ﬂﬁ) t]oeweﬁg P?(? %/T}é) Qr} mtermecLate IT.

2- hydr oxy- 2- ( 8- hydr oxy- 2(1H) - qui nol i non-5-yl )ethylam ne (65 OHH N HOIi
Ni HNI H O 20 Conpound W(55.2 ng, 0.094 mmol), phenyl boronic acid (13.2
my, 0.113 mMtamsied4f SyhthésissifdN-§2-40H-ghosyptienyl)eminedeayethiil}dRodal | adi um
(11) 10 conpl exyyarbky-2dBIbhALMIEs-BdyareRpadaybnnhnndf64)5. 0 ng, 0.006 mml)

were conbined’in a small pressure tube and purged wth N2.
1, 2- Di net hoxyet hane (1.0 nlL) and 2. @4Yycesi um 25 omy bonate (150 L, 0.3
mol ) were added. The tube was s Nard 4 he |l aced in an oil 107 WO
03/ 042164 PCT/ US02/ 36237 bath 0C for @- The solution was then
cooled to roomtenperature and’ 0 nm) wgs added. The sol ution was
filtered and concentrated to dryness. To the residue there was added DWVF
(1.0 nL), 10% Pd/C (100 nmg) and ammoni um formate (200 ng) and the sol ution
was heated to 50C for 1.5 hours, At this tine, ,
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 dissolved 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 mL) and
25  water (3.0 mL). 0.IN HCI (7.0mL, 0.7 mmol) was added and the resulting 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 (br s, 1H), 8.65 (br s,
1H), 8.27 (d, 1H), 8.15 (d, 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 CpsHpgN304 436.22; found 436.3.
30

The intermediate compound V was prepared as follows.
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5 water:acetonitrile 1:1 and 200.tL TFA was added and the sol uti on was
filtered to renbve the catalyst. The filtrate was purified by reverse
phase HPLWO 0Bf0#x164 ons contai ning pure product were comnbi REW/IN2I36237

| yophilized to give conmpound 65 as a TFA salt. 1H NVR (300M+iz, DVSO d6) 8
10. 46 (s, 10, 39 , , 8.60 (br s, 2H), 8.19 (s, 1H), 8.07 (d, 1H),
7.50 (d, zﬁa)t?heﬁsgﬁcqméo‘@ﬁ)%. 15-7.30 (m 3H), 6.85-7.10 (m 9H), 6.51 (dd,
1H, 10 6.11 (d, 1H), 5.23 (d, 1H), 2.70-3.15 (m 6H); mz: [MH+] calcd
for C31H29N303 492.23; found 492.3. a. Synt hesi s of conpound U OTB%
Compound HH Bn0 aNH2 HN OJFAL5 Conpound$H I-qu Exanpl e 61B art f) (9. 1g,

18. 62mmol ), 4-am noopﬁgaet RyN&il ne (0. A/ml ).‘r odi um i odi de
(4.2 g, 27.93 pI aced iR.g sk and th nitrogen.

Met hyl sul f oxi de (25 m.) wé% dded,” "anghdde ol uti olﬁ was placed in an oil
bat h heated at 140C. The so can was the stirred for 20 mn at 140C. The

reaction was allowed to to roomtenperature, then ethyl 20 acetate
(300 nL) and H20 (300 nl) weHeHadded. The phases were partitioned, and the

chi'or de. ?Z%“@Soéﬁi sl ol ST S SRR T
VO 03/ 045 anrtrtadrags s g LA 1 SRRt 70 TV
NE e M e
2, 2" - bi s{di m@emyrmpmm weie-stpdratetj ang et BYDAQ phasd wgs doedevarigS s,
filtered, and concentrated to an oil and dissolved in 10 mL of 1:1 methanol: THF.
Bromohydrin GG (Example 13, part d) (360 mg, 1.0 mmol) and K,CO; (380 mg, 2.7
mmol) were added and the reaction was stirred at room temperature for 1.5 h. The
10 reaction was diluted with 30 mL water and extracted twice with 30 mL portions of
toluene. The toluene extracts were combined, dried over MgSOy, filtered, and
concentrated. The residue was heated to 120°C. After 2h, the residue was cooled to room
temperature and purified by silica gel chromatography (gradient of 5 to 10% methanol in

CH,Cl,). Fractions containing pure product were combined and concentrated to afford

15 compound V as a tan solid.

Example 65: Synthesis of N -{2-[4-(3-phenylphenyl)aminophenyl]ethyl}-(R)-
2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (65)

Compound W (55.2 mg, 0.094 mmol), phenyl boronic acid (13.2 mg, 0.113

20

mmol) and [1,1’-bis(diphenylphosphinoferrocene)dichloropalladium (II), complex with
dichloromethane (PdCly(dppf)-DCM) (5.0 mg, 0.006 mmol) were combined in a small
pressure tube and purged with N. 1,2-Dimethoxyethane (1.0 mL) and 2.0 N cesium

25  carbonate (150 pL, 0.3 mmol) were added. The tube was sealed, and then placed in an oil
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5 and sodiumt-butoxide (1.83 g, 19.06 mml) were conbined in a flask and

purged with nitrogen. 1-Brono-3-iodobenzene (2.0 nmi, 11.44 mmvol) was added

and t he fwagk/owas4s purged again. o-Xylene (50 nL) was addedT/usnzi3dbe

solution was heated at reflux under nitrogen for 2.5 hours, at which tine

HPLC anal t ne_was r. ved under
bﬁ?}l’ eﬂ obRdk G kﬁ)% dsc Oﬁ%hs'%ﬁlﬁlo'{l ttl’xe%%(oﬂfg%%{é)oré Yk PREAMIE Ang

vacuum w t eat1 ng or onet nane ce the

resi due V@G md) s&eladdfdl, Tl soluioh s Gltevd sina doedntraed td AEnEEsX Tyl Was
filtered and filter cake was washed wi th dichloronethane until all of the

product Wesidue tharp gvas addedmAMESG Qb i R/ €dﬂl%mgb andgmmongny feewsteunder

Tetr abut yroompraile poludbwat Bgudib sp 0ot s A"\ B hn6 e s added via
syringe, vamg:atdieniwgleuti o %%LE trERrNe diasd A th@ §6I§t1§ﬁ wraQ Bt id I%HPJ?E ature.

The THE was t hen renoved, the residue was di ssolved iIn washed
wi th wat éie qatalyst.20be fmyat«awds paifieddatraveasesshaso HPLD. Clﬂrmlbdﬁcc(nialﬁﬁnggﬁrdﬂ)
The organigc hase dri egy over sodium sul fate, concentrated an

chr omat o§FAHREHCIS\Fem 1@@?‘@ bilized trygiveconpornSHasiant B el oH&M&ane) to

1 - conuniie, QESGEASROH (¢ Pin dgdts, RSB0 B %Wé”?% ?>8 "109 v

03/ 0421644,REN/ 1)50 3737 Exappl as-ofy 6 f 6- 69
Usi ngﬁﬁrg%egfgr es g%@gar tgtxtﬁgt descr@ge?)gﬁlynggxqzlgnﬁ)%g? ‘epl aci ng

t he eﬁyllllié,r]&iﬁ é 23dddI, 20t apprtbpriaM+$libsilcd fﬂr@hw‘gh’mjmml c
acid, TFA.s bz conpounds 66-69 were prepared. 5 Conpound 66:
N-{2-]4- {%J'l ?f *r?l orophenyl) phenyl ) am nophenyl Jethyl }-(R)-2-

hydr oxy- 2- (8- hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne (Forrmula (X) where
R11 is 2-chlorophenyl): '"H NWR (300MHz, DVSO-d6) 6 10.47 (s, 1H), 10.37
(s, 1H), ag8Sw#hesis of compound U

OTB%_I
N
Compound HH ——» \/\©\
| BnO | NH,
HN
© U
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 140°C. 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,O (300 mL) were added. The phases were partitioned, and the
organic layer was washed with water (4 x 200mL) and saturated sodium chloride (4 x
200mL). The organic phase was dried over sodium sulfate, filtered and concentrated

under vacuum to yield compound U (10.5g).

25
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(br s, 2H), 8.22, (s, 1H), 8.06 (d, 1H7.46 (m 1H), 7.32 (m 3H), 7.22 (t,
1H, 7.01 (m 8H), 6.89 (d, 1H), 6.74 (dd, 1H), 6.51 (d, 1H), 6.10 (d,
1H), 3.18wW0rp/o4Hp4 2.80 (m 2H); 10 in/z: [ MH+] cal cd f oPCTABHRSCIN303
526. 19; found 526. 4. Corrpound 67: N {

2-[4-(3- oxyphe ggﬁnyl ) am nophenyl Jethyl } -(R)-2-
hydr oxy- 2- 3&% (ﬁ m?)(é ui nol i non-5-yl)ethylam ne (Formula (X) where
R11 is 2-methoxyphenyl): 'H NVR (300MHz, DMSO-d6) b 10.46 (s, 1H), 10.40

(s, 1H), 8.60 (br s, 2H), 8.12 (s, 1H), 8.06 (d, 1H), 7.16 (m 13H), 6.80
(d, 1H), 6.51 (d, 1H 6.11 (s, 15 1H) &4 (d, 1H, 3.69 (s 3H), 3.10 (m

4H), 2.80 (m 2H); nz/z: [MH+] cal cd flor NC3 04 5 found 522.7.
Conpound 68:cdrasdmba ( X) where Rl ydroxy yI p "H NMR
(300MHz, DMVMSO-d6) 6 10.47 (S’z'?}'{) ~39 (s, 2H), 8.18 (s,

1H), 8.07 (d, 1H), 7.46 (d, 30}|(d, 2H), 7. 20 (m 2 7.00 (m 8H),
6.51 (dd, 1H), 6.11 (s, 20 1H), 5. 1HwW 4.44 (s, 2H), 3.10 (m 4H),
2.80 (m 2H); nn/z: [MrH+] calcd for § C32H31N304522. 24; found 522. 4.

Compound 69: nul er Rll hen - HN 00MHz,

Dlvg% d6) b 106%?’1’(’”3‘1% G;é r{‘mo F’I)S(dé%tt?gﬁ% ogT Oﬁ‘ﬁﬁdlpagaﬁm@ 8.07
d, 1H), (0444 0. @Imni?dﬂ)zﬁ hetf91 hiZdM 1,1 Gifkebh 43%.,0.95 thh 1

g - '(‘?j 1H)é1 4 0 H)b;ﬁ@dlﬁ @@Iﬂmpwm, 115#) ﬂ@@'(O 3‘%_00 ZO@ M+|I:I|)+]
cal cd 5 oﬁﬂmmwxmlzﬁ@ g flaﬁﬁmsmwme @@mcbln'ﬁdlas&mﬁ ﬁ@@?@wdﬁl conpound

0 Co hl | d 84.0
o, o ettt 1 ERR ikt G Lo piRsh SBRERY g RERRNE AL P40
[1,1'-bi sadedbeny! progany @Ofni)r%%ﬂ@édjbﬁ@‘dférs@mloh%s%%téﬂ ) refleO0Rdeex W th

di chl or onet hane (PdC12( dppf) - ng, 0.007 mml) were conbined in a
smal | pr asgerfargbzheins, q@wlgéwmﬂ Lﬂzanahyswmlm@dwm@@ﬂ@awtlem @hm) and

110 03/ 042164 PCT/ US02/ 362 eS| u rbona nmol )
et addBd PR HES ekrden o horBRE B RRR G (0 stor 00C 1 br
4 hourgs. addg. SHcHthORsWAS whb 8RsI R, é‘éilté 030 ©MstRATBE 28l tHefmARde wa6M (10 nL)
was added. The solution was filtered and concentrated to dryness. To the

resi due filiercd and $iltatiehke IV ashedwith Yichlodomabansairtid dil whihsrpreducbwas (10 ng) ,

and the 5 ti stirred u 0 her e of hydrogen 4
our 5. APOIRRE: iirsSttigh gt Guea B i tinds TR oG e e Thffied and
the sol UQ(HHL)"@%dfphfgeﬁrvﬁﬁl ﬁl&O%&l ¥@abubyMemfRhainY Bhoride"@0 ihil, ek EinWasE,
purified by reverse phase H Fracti‘ons containing pure

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:

X)

OHH
N

Frana el

i
HN
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product were conbi ned and | yophilized to give conmpound 70 as a TFA salt. 'H
NVR (300MHz, DMSO-d6) S 10.46 (s, 1H), 10.40 (s, 1H), 8.61 (br s, 2H),
8.22 (s, wH)3Ho&1ey 10 (d, 1H), 7.53 (d, 2H), 7.42 (d, 2H) pCT/AB2/$4237 1H),
7.14 (s, 1H), 6.85-7.10 (m 8H), 6.51 (d, 1H) 6 12 (s, 1H), 5.24 (d, 1H),

3.10 (m 4H) 2 80 C31H28CLN303 526. 19;
found 526. 4 Fé?6@ﬁ“%ﬁ#€?%£% ‘%p linds 71-72 15 Usi ng
procedures si d‘smgr ﬂ&d&ﬁé@&ﬂﬁa@%thﬁ@&s&ﬁbeﬁxambﬁlpms BX&PPleplaBidbakd Ng the

4- chl orophenyl boronic acid with the appropriate substi t ut ed boroni c acid,
TFA sal tphw&lbomnqawddsth?the epropniate prbefimtesichheaplbpnivhcid, TFAmaltsibh ( X) wher e
R is 5-indoly ég NVR ésoosz DVBO- d6) 8 11.07 (s, 1H), 10.47 (s, 1H),
10. 40 ( sSOMBY nd§6 9 repaigfl. 8. 15 (s, 1H), 8.11 (d, 20 1H), 7.65 (s,

é"% 9 ?S;‘LS 7. 4@8% r?d'?G N- {9?4 Z3 3?,5((l&ﬂhfﬁgﬂyl)gﬁmgﬁ)aﬁgn%&ﬁhy%éhﬁ}lEl]é)dﬁia 1H) .

[ M-HH] chydu:my @Jr(8 h@&&bd@@l‘@mmsqﬁﬁdhm :5-floethylamBike. (EorrﬁidarmXDde’ierER Eor rml a (X
where R' is 4- l\gl g ﬂ__‘% ?s 10. 38 (s,
1H) 8 G@erl@FORhennlM) HQJMB @%0 HH)DM@Q?#@( 104G, lﬁ)@éoéa s 2H). 8493, 7.31 (m

: 24 (d &ign)dm%@f&? O?Hgi%()éﬁg? s ?2?0(“%&)}1)1%?% ? fﬁ%@ d71863(m<:33i428N403

493.23; gfip 'emb @9 3}?6&@@13) 631 (§y Fjﬁ%&loqciompgmgquﬂdﬂn Smameund 73:
For mul a ( er+e dr ogen: TFA salt of compound 73 was prepared:
'H NNR (860 NA+H Dvaa 606)C 3H{z’k@1hﬂa®3(5§6 19HYoumd(P289t. (s, 1H), 8.59 (br s, 2H),

8.07 (dd, 2H) 85-7 6. 52 dd : A1 (d,
1H), 5.22 (d, COT??“W%%Y gg‘]ﬂ %%%E‘?ﬁ%@%’ﬂé@w%ﬁ“m@ ]Eﬁw) 2@‘2‘ 2.80 (m
2H); il zgy &MW—]@%?HI%Q?Z?IH%ﬁh@lmoﬁyﬁétﬁylgﬁmef(‘P“éﬂﬂulaffiﬁwﬁem@éaﬁm e 74
Synt hesi s” of "N-{2-
cyanopheyie}ipdrepyénydini thM?RlSﬂODMH@!DMSG)d@ &wmmm(mwmmwm H) -
qumolmonSg{l)thlamne(@ ereRllls
3- cyanoptEsydHGS rﬂﬁtfl,nkﬁ)‘/\ﬁ@é%é )e7éé (mpé%%lti) 19)80(@8111) régSl A o T
3- cyanophgyh 4 BOfPNs $076 9 3.0 i), 9:5b3th, B! b 2+ Hreated for
C32H31N304 52224, found 522.7.
Compound 68: Formula (X) where R'! is 4-hydroxymethylphenyl: 'H NMR
(300MHz, DMSO-d6) 6 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
C32H31N304 52224, found 522.4.
Compound 69: Formula (X) where R'is 4-methoxyphenyl: 'H NMR (300MHz,
DMSO-d6) & 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,H31 N304 522.24; found 522.4.

Example 70: Synthesis of compound 70
Compound 70: Formula (X) where RY 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)dichloropalladium (I), complex
with dichloromethane (PdCly(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 2.0 N
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10 bi s(di phenyl phosphi nof errocene) di chl oropal | adium (1), conplex with

di chl oronet hane (PdCl2(dppf)-DCM (approxinmately 6 ng, 0.007 mmol) were
conbi ned wpoaog2ated | pressure tube and purged with N2. 1, PCDiusey/bazyet hane
(2.0 m.) and 2.0 N cesium carbonate (200 uL 0.4 mmol ) vvere added, the

b | ed, d.the at h
ol ut | orrenis camienaies bl LB Faah vemaarh (P e Beanies. i e JRUE Ihe,
The sol yf %r? gﬂ Wgt% g bh @i Mamid )Tﬂe%ﬁlu%ign Wal WeBoolcde@d rddnh Ee@ri;%ﬁhture and

concentra rired under vacuum The residue was dissolved in DCM (2nl)
and coy@M (10 n{L)Gyastadded. bBhicosolutidnoidsdiliedesl {nd. omcqnﬁrate@lw doyneyst Torthermol )

dded. Aft 10 t th th t I
(Tt esidhecbmeererReResDDMIAERO o i o LRt A RGO pur i 11 eal
b mbi ned
and 1y opbiiHod SE sl yncef 8¢ atipiye SONKRT Ppph. ?ﬁ@%“w%‘lmgﬁém;" e

DVSO- dG)W:ﬁerlaQetéﬁuﬁ& 1:Lkhd 201Du]'40‘ Fswyashdiied nd7e solution wasfiltegd gremaye 1H) |
8.09 (d, 1H)),

7. 20- 7. 3be cqtalystp ﬁ)he(flétraésms Peﬂggﬂ éy(;*%qyem%%%e F‘ﬁc(mm‘él%é C?‘Halg‘fg)?“r% 12 (s,

1H), 5.25 ¢ bit] 'eeRbvad for
C32H28Néﬂ§% %i‘ye'%c O"?%%E% @%Opﬂzfg%%gge (cfﬂng 8@5(} gogégas§§]%1§65| s of conpounds
75- 93 Us0@yVIPizODMBO-26) §i104bas, 1D, tdm(sdem;rsme@rsmfsxa@le(e 113, 8.€%kcept
repl acing the 3-cyanophenyl boronic acid with the agproprl ate substituted

bor ot ¢ (dc1H), 7HRAdS2HY, §.43f(d, EhPAGrit I Hy5L. o8 (3w He G¥EpdP4m: 8Hb 6dnffound 75:

Caara1Natb. 618 (oa B oanie.otEl 31O BnaRh Aokl Dot bl flelediih o0 Tor

2-[4-(3- henyl ] et hyl R) - 2- hydr oxy-

2- E8 gydéo??@N%émuﬁg&?@?ggg{)yl ))ét ]hyl a)r/n n}é EFZ)r rrul)alt (X yv\/nere R11 is
3-pyridyl): 112 WD 03/042164 PCT/ US02/ 36237 'H NVR (300MHz, DMSO d6) 6
10.38 (br s, 2 .84 (s, 8..67 .58 (d, 1H), 8.25 (s, 1H),
8. 14 (Ej 1H) EQ@R‘G&%”%H)S w%ﬁo(fd&mi’ﬁ!b‘&s%'ﬁ (m(2H) H)05 (m (7H) K
6.90,£Ld, ZreBlacifigithe? 0l

[ I\/HrH+§ cal cd U? ?B%Cgﬂlzr%g%ﬁﬁ%%hgg}%%%ﬁéﬁlézfégn@mm%ﬂceptoﬁgd 1{71g77‘t Fg? nmul aZ
(X) Mer@cﬂbﬂophenﬂbmmn@phbmylh the' appmpﬁat(embmﬂzted b@wslc:@cuhjﬂ*‘éls@ltagf (br s,
1H), 10.40 (s, H§862 s, H)827(sIH),807(dIH),784
(d, 2H),007r.1pf>2m@%71 Ryveresprs ar(“?n oH), 7.18 (m 7H), 6.91 (d, 1H), 6.52 (d,

1H), 6.12 (S, Compound 71: Formula (X) where R'! s 5-indolyl: 'H NMR (300MHz, DMSO-
d6) 8 11.07 (s, 1H), 1047 (s, 1H), 10.40 (s, 1H), 8.60 (br s, 2H), 8.15 (s, 1H), 8.11 (4,
20 1H),7.65 (s, 1H), 7.15-7.40 (m, SH), 7.00-7.15 (m, SH), 6.89 (d, 2H), 6.51 (dd, 1H), 6.39
(s, 1H), 6.1 (s, 1H), 5.24 (d, 1H), 3.10 (m, 4H), 2.80 (m, 2H); m/z: [M+H"] caled for
CasHygN4O5 531.24; found 531.4.
Compound 72: Formula (X) where R'' is 4-pyridyl: 'H NMR (300MHz, DMSO-
d6) § 1048 (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'] caled for CsoHsN4Os 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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1H, 5.24 (m 1H, 3.12 (m 4H, 2.81 (m 2H), mz: [MH] calcd for
C32H28N403 516. 60; found 517.4. 10 Conpound 78: Fornula (X) where R' is

3, 5-di nretwolmsenerol e-4-yl: mz: [MH+] calcd for C30H3ORECOGASBA16227; found
511.5. Compound 79: Fornula (X) where R11 is 2-furanyl: 1H NWR (300M—|z

80 ) ydStts ol et g i DR T, 1) o

(s, 1H) 418312 (s, 1H), 6.02 (g, 1H), 5.25 15 (d, 1H), 3.10 (m 4H), 2.85
(m 2H). ,n/z [MrH+] calcd for C29H27N304 482.21; found 481.4. Conpound
80: For rruI a (X) where R11 is thi ophene 2- yI 1H NVR (300MHz, DWMSO d6) 6
10. 47 (s, 10.38 ( 8 22 (s, 1H), 8.07 (d, 1H),
7.44 (d, 1H)Exarﬂ1§87 gy&&be ls?§ 6 (m 7H%§ 6. 90 oH), 6.50
(d, 1), 6. 1o:yeuopl@nyl)ph@1>§)agyn9nhenjy thy (16 ?(-h%/ -2-8-hydroxy-201H)- 1y ,

[ MtH+] cal cd qmnolmwmemsmgs (19; found 498.5. Corrpound 81: Formula (X

found 537. 3. bR Tes ottt WX W FBeaiphait , &2 TN el 2
[ MkH+]  cal cd dgh ou%éV@%Ekl%ﬁﬁié% §ﬁr9b)2(58 1o e 0926mb1), CepmmphehyB3:  For nul a

(X) where R11 |s 2-pyrrolyl: Using a procedure simlar to that described
in Exarrpﬂoeorﬁelamé)(bk@mgs egRasimel) erd[1al’ cyanophenyl boronic acid with 1-

t t oTguatell d 83
|(or g{oLQ e (éé@ 3‘9015%?@8 C&PC?fﬁﬁd@ﬁéf%g?l up r%g%)ur ? eg ehrdlrgltélglgot i on d e
condi t | qpa €l @dﬁpybﬁc&@(l%ﬂgéxmﬁab@elm @?mfimﬂ;al) Brd éombllh&d inldsmdl (s, 1H),

10.37 (s, 1P) , 1H) I—l%705(m9l—|)
6. 75 (s,présshre tBhe7Bd(mirgetHyith B51, %Elmelhgxye@alz@(%%mluim& 20 geswm 113 WO

2780 (mesgigpatr 00 uE i dmatk v el BB S T Rl AT, -

Conpoun a%atdﬁgé%ij hdul. TRESRutkhlwhsSthén @cﬂﬂé&l&%@&ﬁ%perﬁt&&dand[%]vﬁ] cal cd
for C32H29N305 536. 22 found 536.3. 5 Corgound 85: Formula (X) where Rl11 is
2

4- et Hy| @0 nilonydspidded| ThelsalnivR w{s3DBM®2 for$@)migutes. then fikered.)  10. 38
(s, 1H), 8.58

Bl D ACAL NN, Y
cooled to 0°C, then boron trichloride (1.0N in DCM, 1.0mL, 1.0mmol) was added. After
10 minutes the reaction was quenched with methanol (10mL), and concentrated 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 (dt, 1H), 7.74 (dt, 1H), 7.58 (t, 1H), 7.20-7.30
(m, 2H), 6.95-7.10 (m, 7H), 6.90 (d, 1H), 6.50 (d, 1H), 6.12 (s, 1H), 5.25 (d, 1H), 3.10
(m, 4H), 2.80 (m, 2H); m/z: [M-+H"] calcd for C3,H,sN;O3 517.23; found 517.4.
25
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-phenylvinyl: m/z: [M+H'] caled
for C33H31N305 518.25; found 518.3.
Compound 76: N-{2-[4-(3-(3-pyridyl)phenyl)aminophenyl]ethyl } -(R)-2-hydroxy-
2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (Formula (X) where R is 3-pyridyl):
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6.11 (s, 1H, 5.22 (d, 1H, 3.16 (s, 3H, 3.11 (m 4H), 2.80 (m 2H). n z:
[ MMFH+] cal cd for C32H31N305S 570. 21; found 570.3. 10 Conpound 86: Fornmul a
(X) wher ewBbY/0#x64- hydr oxyphenyl : Using a procedure sim [PamT/usSo2/s42at
described in Exanple 74, except replacing the 3-cyanophenyl boronic acid

S o "TRSUREERRBE RIS iR% o I, SRy ST iRt Pt
6. 51 EgrmM 25%, 1 14 {mR L@ 380 (o L1y 788 g o @%b‘ﬁ?ﬂd 2H)

n z: [ Mghdtl (dc 818, &. 5‘00(6 (13, S2BNAD A B8L02@4, 4H)18B BARKED. m/CaipeifidaBa: N—{

2-[4-(3-(4-am noneth henyl ) phenyl ) am nophenyl ] et hyl }-
(R) - 2- h;fdlr@oﬁ-za?{zt@-‘lﬁ%agom(‘@ 5. qui nol i non-5-yl ) et hyl ani ne (Fornul a (X)

51, ?fohﬁ§qgéaom 3T SEOERY Ak Rt &b ity S Mg e
m z: }scﬁéd)CShd‘ o @r@%}@?’%ﬁ@%ﬁq §5§62 28; s, fzpl'[-ir@ﬁ]?s@lﬁ? SONEQUHY 89:

Fornula wheér e i’s thi ophene- cal cd for

C29H27N3708<ﬁ(d493) 37922 (do2HY 7458(n3. 2H)o?rﬂ)8|(md7HD6 Rdnille 6(5%) (dwhd), 6.1R13. i s

g:olrrggﬁlnélfbﬁ zwzu[ms@q@%%nf%%bmem Moﬁ\éfﬁilrﬁa}?éﬁh%% &?@3 2(R) 2-

hydr oxy (1H) qgui nol i non- 5 yl ) et hyl am ne (Formul a (X) wher e
m Ry el gér{%{) AT T VR (300M.  DVEO U6) b 10. 45 (s, 1) 10. 38

(s, fd¢h, 8. 58:orﬁ1wuna 782Fbrmu$ae>0) \(vﬁeremlmsﬁ Oifnefloylisdtdzole?d-2t fm 14H), 6.51
(d, 1H, 610 (s, % (m 4H), 2.80 (m 2H). [ MtH
cal cd fdM-@MH@S@f 5)?@0@ ﬂ%uﬁe?an%ébl% 30 Conpound 92: Fornul a (X)

mﬁgg %% I0S n'eth géygﬁlﬁ(gﬁﬁgwg&@gdn&gomou WFW N?’a (X)

megg (Ryé)l&ﬁl% tSU@H%metwds 1}1ﬁ1tﬂMR(£ ?mw (VBN 8) 105, 11H)4208$m, 1H),

0. 51 (OB 7185, LE(874 L IED. 0 530, 4P 1540 (1831HD86(1r1&5(SAfH1, 6200, {h, 52) . i v.
Of Fb% mﬁ?ilifl?l)(r?,o r0 (%ﬁsgﬁl\%gngi%?o%%z a4+ﬁ1jjca?cd0 for Czﬁizﬁﬁ%ﬂﬁ&',ﬁ, Offour%) rrpounds
481.4.
Compound 80: Formula (X) where R'! is thiophene-2-yl: 'H NMR (300MHz,
DMSO-d6) & 10.47 (s, 1H), 10.38 (s, 1H), 8.62 (br's, 2H), 8.22 (s, 1H), 8.07 (d, 1H), 7.44
(d, 1H), 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 CooH;N305S 498.19;
found 498.5.
Compound 81: Formula (X) where RY s 3-nitrophenyl: m/z: [M+H"] calcd for
C3;H,sN4O5 537.22; found 537.3.
Compound 82: Formula (X) where R is 4-formylphenyl: m/z: [M+H"] calcd for
25  CsHyoN304 520.23; found 520.5.
Compound 83: Formula (X) where R!! is 2-pyrrolyl: Using a procedure similar to

that described in Example 74, except replacing the 3-cyanophenylboronic acid with 1-
(tert-butoxycarbonyl)pyrrole-2-boronic acid, a TFA salt of compound 83 was prepared.
Deprotection of the Boc group occurred under reaction conditions. 'H NMR (300MHz,
30 DMSO-d6) §11.13 (s, 1H), 10.46 (s, 1H), 10.37 (s, 1H), 8.58 (br s, 2H), 8.08 (s, 1H),
8.05 (s, 1H), 7.05 (m, 9H), 6.75 (s, 1H), 6.73 (s, 1H), 6.51 (d, 1H), 6.23 (s, 1H), 6.08 (s,
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N/ ROM HO\ I 11 HNHO(X) 10 Exanple 94: Synthesis of
N-{2-[4-(3-(3-pyridyl)-4

met hoxyphwoyBpatssaiophenyl ] et hyl } - (R) - 2- hydr oxy- 2- ( 8- hydr opgTAS02/86237
qui nol i non-5-yl)ethyl am ne (94) Conpound 94: Fornula (Xl) where R' is

3-pyridyl Eﬁ: i e Y ] 15_4-1 enyl.acetonitrile
(4.80 g, 1@36]013{{5";}1 \S/llefa‘? @%’s@{r\ggg%nﬂﬁét@r% d?@hrgﬁz'(@ggﬁmc)gycgn er

ni t r ogen,C,sMgNION4M. Ior agd 4&1.8et rahydrofuran (29.6 nk, 29.6 nmmol) was
added via syringe. The reaction was heated at reflux for 1 hour, then

cool ed in i ce Gompouné 84dkarawin Gorvehree Rasis urerhorzphanyl: tmé: dANCHH 1 ealcdf

nmet hanol 0 hydr evol uti on ceased, the solvents were
renoved Jﬁé@?Hgiﬁﬁégg&g?eé% agge?he_res!due was 20 dissolved in

t et rafpydr of ur @ynipbandBs: RN GHndrO R 9% aRGNYISuIrFiphedfl: MDY RMVAS  added,
foll owed by ether (75 nL). The hydrochloride salt of "4-iodophenet hyl am ne

was col (3eMHzdDMS Bd@hdd0.45umnidl), 1038 (e dH)&LF8 i kel HY, 3x50s,niH), &68 dri ed
under reduced \%essure i

. To generate the free base, the solid was
partiti ofédbel REéh Qéi)cw&(‘bg?é'{)h&-ﬁé (my 205 T4 (mh 78D 1 0B REBHED 1980 (d. L H);The
I i 5, di chl 2 . .
oot nad oy, ME? S8 SHES 180 s 1 S IR GLOO 2N ok, ekt O,

4- i odophémethik an0ee 5Te2 52f@hd&903. col orl ess oil. 115 WO 03/ 042164

PCT/ US02/ 36237 b. nt hesi s of conmpound SgyOTBS OrBS _Br HN\ \ N\ BnO
Bn0 HU HN O Mianmogm! §6 Eorawla@orhese R4-ip ddvpraxophanyl: aHbing apuosdge 22 mmol )

o A e 5 el T RS S SRR 5
mol )  andvigedbéiyiorepiaybdrohi@acid 2 TRkt of compound 86 was prepared. 'H NMR
(300MHz, DMSO-d6) 8 10.46 (s, 1H), 10.40 (s, LH), 9.47 (s, 1H), 8.71 (br s, 2H), 8.12
(m, 2H), 7.32 (d, 2H), 7.02 (m, 9H), 6.75 (d, 2H), 6.51 (d, 1H), 6.10 (s, 1H), 5.25 (d, 1H),
15  3.10 (m, 4H), 2.80 (m, 2H). m/z: [M+H"] calcd for C3;HoN30, 508.23; found 508.3.
Compound 87: N-{2-[4-(3-(4-aminomethylphenyl)phenyl)aminophenyl]ethyl } -
(R)-2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (Formula (X) where R"!
is 4-(aminomethyl)phenyl): m/z: [M+H"] caled for C3,H3,N405 521.26; found 521.3.
Compound 88: Formula (X) where RYis 4-ethoxyphenyl: m/z: [M+H'] calcd for

20 Cs3H33N304 536.26; found 536.3.

Compound 89: Formula (X) where RY is thiophene-3-yl: m/z: [M+H'] calcd for
CaoH27N303S 498.19; found 498.3.

Compound 90: Formula (X) where R"' is 2-indolyl: m/z: [M+H"] calcd for
C33H30N403 531.24; found 531.3.

25 Compound 91: N-{2-[4-(3-(3-chlorophenyl)phenyl)aminophenyl]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
(brs, 2H), 8.20 (s, 1H), 8.06 (d, 1H), 7.21 (m, 14H), 6.51 (d, 1H), 6.10 (s, 1H), 5.23 (d,
1H), 3.10 (m, 4H), 2.80 (m, 2H). [M-+H] caled for C3;H23CIN305 526.03; found 526.3.

30 Compound 92: Formula (X) where R'"is 3-methoxyphenyl: m/z: [M+H] calcd
for C3,H31 N304 522.24; found 522.0.
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The m xture was heated at 140C in an oil bath for 25 mnutes. After cooling
to room tenperature, water (100 nmL) was added and the resulting m xture
was extrawoedoydith ethyl acetate (2x150 nl). The conbi ne@CE&RISVABR237 wer e
washed with IN HO (2x50 nL), water (50 nL) 10% sodiumthiosul fate (50

1 S RTINS AR Bl B,
R R R T e S R R T N

Corrppunctgg?t??gﬁ,bésp@d, }ﬂﬁi é.PlOdst‘_lﬁg 588 @, 0@y, 8. 1084, aW) 081 (m 1B1E .mBynt hesi s of

4- am no- ani sol€”To a m xt'ure of 2-bronpb-4-nitroanisole (5.0 g, 21.5
mol , LdMdstlenlkcd fot GaHadFN:0250%0%; fvad®d0ér (25 nl), was added powder ed
iron (4.8 g, 86 nmmol) and 12 N HO (0.5 nL). The solution was heated at
refl for 20 mnutes. IN NaOH (10 nL) was added and the reaction m xture
was filtered } te -$id 941l 20 then rinsed
wi t h et hanol %%g%%f?@ﬁ%ﬂgsﬁ@%{r&%@gmﬁdg Olmmfggr reduced pressure and
the residue extracted with di cBHofpmet hane (2x100 ni). The organic extracts

were dried (Na2SO4) and ceqcentrated~Thg crude~prddect was purified by
flash chronmat ography on ca gel (75 el @; wi th di chl oronet hane, to
gi ve 4-anino-2- bronpagphsohe as a | i ght “+&EMgORd. RS 116 WO 03/ 042164

PCT/ US02/ 36237 d. Synt heq_i,\{s of conpound RRMTBS OH HH N~ N h One BnO |

Il I/ 1>BnOIl I/ HNB, \ HN HN QQ RR A flask containing conpound QQ
(0.966 g, 1.48 mmol ), 4-am n@ 2-bronmpanisole 5 (0.35 g, 1.78 mmol),

tris(di benzylidi neacet one)di pal | adi um(0) (0.068 0.074 mmol ), BINAP
(0.092 g, 0.148 nmol), and sodiumtert-butoxide @@ 569 g, 5.92 nmmol) was
flushed with nitrogen, and then anhydrous o-xylene (30 nL) was added. The

M Xtyge Was g mple 94: Synthesis of N-{2-[4-(3-(3-pyridyl)-4-
methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (94)

Compound 94: Formula (XI) where R is 3-pyridyl

a. Synthesis of 4-iodophenethylamine

15 4-Todophenylacetonitrile (4.80 g, 19.7 mmol) was dissolved in tetrahydrofuran (25
mL) under nitrogen, and 1.0 M borane in tetrahydrofuran (29.6 mL, 29.6 mmol) was
added via syringe. The reaction 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 HCl 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 mL) and 1N NaOH (100 mL). The aqueous layer was extracted with

25 dichloromethane (2x100 mL). The combined organic layers were dried (Na;SOy) and

concentrated to give 4-iodophenethylamine (4.52 g) as a colorless oil.
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heated at 115C in an oil bath for two hours. At this tinme, the reaction was
cooled to roomtenperature and the sol vent was renoved under reduced

pr essur e. wohg/0liemwni sh 10 resi due was redi ssol ved i n di chiperarser/s@se and
filtered through a bed of celite. The filtrate was concentrated to dryness
under sure olved in THE (20 nL) and purged with nitrogen.
Tetrabuﬁy@r‘?\gﬂ? QREPTPR 0@6(1.0 Nin THF, 4.5 mL, 4.5 nmmol) was added and
the solution was stirred for 18 hours at roomtenperature. The solvent was
removed under redueed pressure, and the residue pam‘estl oned between water

15 and DCM Theg oF: |chayer was washed wth diym bi car bonat e
and bri ne, d over So f ate—and-con r at ed und educed

pressure. gnb ryde product urified by gfSh, chr omat hy on silica
gel (1-10% Mag |n DCV) to give conpound RR 20 e Synthesis of conpound
94 OH OH N~ I\ | Ove-'" N~I \ / | Ove BnO Bif BnO HN RRHHNI 94 H

I/ OOInto a ‘ﬁltlﬁggen purged test tube with a €crew cap was pl aced
conmpound RR (73 ng, 0.12 mmol),

1, 1" -bis(di ho .
<[1Ii chl or Io?n(et Ihgﬂoeng%ﬁ[b (%u( llogl%ﬂge)%{h&da%ggpyrl or or?llgq%éé% %l){%mgn%, 0.14
mol ) . D geiinanet ﬁl&@%n(\?aﬁadﬂbd covaporddeH, (frf)ﬁﬂ Exaunggde 6YB pafd HIN7Gesi um

carbonate (0.20 nL 17 WO 03/042164 PCT/ US02/ 36237 0.40 mol The
M xt U e Mamniobasatiimbiedonhier(34 g ddmmotyped sosium iohdesd Er@mB¥bt ed t o

roomte erature an d (Na2sH™
for entmxélge W BrRateq ph é‘ﬁ% (31_3 8%3?8%?‘ '?stlm‘h %ééss rﬁlfgéég g@?o\?g%rgué The )
resi due 1 eﬂhﬁ’@ %éf&QlO@nWa@ %dd@d) an@rtﬂe fealtieg ntietuft Was @nthctetievittbor on

trichlori ) DCM Om, 1.0 nmmol) was added. After 10 m nutes

the r eacetthylracwms (Ewlﬁﬁ)chb)j ’ﬂhet@mbmd\few@ﬁts(‘@@ Fraghed xudn BB R E%XBH): under

reduced pres

Fracti on‘éfatébf#éﬁﬂ H%eﬁ?fﬁamgﬁﬁaﬂ%%ew @%8%& ﬁeed O(a %%%E?%géwd}ng 1o give a
TFA §? a((ﬂfbrNe{(SO mL). The solution was dried (Na,SOy) and concentrated The crude

2-[4- 3-pyridyl)-4-net hoxyphenyl ) ani nophenyl ] et hyl }

hydr oxy- o8t kwad pumgecz(mmlthydlash ghromapqu@ﬂlm@nérﬁqq@ek é’é)g) e&lﬂn&mth( 300MHz,
10 DVBO- d6 o rtrjlet%anol in dlchlo[rometh]a\ne con?ammg 0. 593 Ehe Oylijaf'moidﬂeS%%n‘%)%u wd 523. 3.

(6.1 g) was isolated as a dark yellow oil.

15 c. Synthesis of 4-amino-2-bromoanisole
To a mixture of 2-bromo-4-nitroanisole (5.0 g, 21.5 mmol, Lancaster), ethanol

(25 mL) and water (25 mL), was added powdered iron (4.8 g, 86 mmol) and 12 N HCI
(0.5 mL). The solution was heated at reflux for 20 minutes. 1N NaOH (10 mL) was
added and the reaction mixture was filtered through a pad of celite while still 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 extracts were
dried (Na,SO,) and concentrated. The crude product was purified by flash
chromatography on silica gel (75 g) eluting with dichloromethane, to give 4-amino-2-
bromoanisole as a light tan solid.

25
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A sanple of the TFA salt (25 ng) was dissolved in acetonitrile (0.5 nL) and
water (0.5 nL), followed by IN HO (0.10 nmL, 0.10 nmol). The sol ution was
| yophyl i 2&0 080464 powder whi ch was redi ssol ved i n acet oni PCTIEs0%/8:257 i) and
wat er (0 5m). INHCO was then added (0.10r, 0.10mmvol). Lyophylization
gave a hydrochl oride salt corrpound 15 94 as an off white powder. 1H NMR
(300MHz, dy[ﬁo@@ealé)o 6011180%@1§% 9.44 (br s, 1H), 8.97 (d, 1H), 8.78
(d, 1H), 8.77 (br s, 1H, 8. 61 (dt 1H), 8. 20 (d, 1H), 8.01 (dd, 1H)),
6.90-7.15 (m 8H), 6. 47 (d, 1H),5.39 (d, 1H), 3.70 (s, 3H), 3.02 (m 4H,

2.82 (m 2H); o [MHH+] calcd for C31H30{404 523.24; found 523.6. 20
Exanpl e 95: 'N {2-14-(3-(3- OMe

met hoxyphen m nopmhyl} (R -2- -2-( 2(hl) -

qui nol i noP€5-Y1 )t hyl ami ne ('95r—Comp&an For mul a ()41 &fe RL1 is

3-cyanopheny|™ to a nitrogen purged tée8 ube with a screw cap was pl aced
corrpound RR (froom 235 Exanple 94, part d) 100 ng, &r163 nmmol), [ 1, 1

- bi s(di phenyl phosphi no)- ferrocene]dichl oropal |l adi un(11) dichl oronethane
conpl ex (10 ng) and 3- cyanophenyl boronic acid (35 ng, 0.20 mmmol ).

Di net hoxyet haAnélaéchmﬂta)mmgscoamdmnﬂ Q(0.99%ex 119y remol) N-embiQsbeemessirelee (0.30

m., 0,60 nmol heat ed The sol ut
hes ¢ herlOcuah ba%Bmp Bt Wirey itk -Gt pat T erged R b A eyl "
acet atenléd\m’ Iwg%uce Besahe8! snd ﬁMﬁme@ﬁbxﬁBkﬁg(dg‘@z 3192 nﬁmmabtrat ed and

dried u pressure. The residue was dissolved in DOM (5 nL) and
cool ed tfushed ﬁlthmcbgehmndhhemmhydrauhloaryﬂmhe (3Q.md.) Was ad@aMThe mbpture wasy) nmol )

dded. Aft t th t hed th ol (20
ey aanﬁle@&fﬁ@éﬁh Eiln amondur for Bvonros) 04 9itaech coarasssditinoey
pressur e, T é&%{ugé' End'\@e sBNEhtf\ilé:sdref%v&ﬁ)&ﬁ'élsl%dﬁmsﬁeﬁﬁfec THe tA&HhifR'S

contai ni ng pure product were conbi ned and |yophilized to give a TFA salt of
conpaondresidbe waHeltill‘dEbl@&DﬁM-ﬂzhlofdhﬁﬂiamﬁ endfiltéred Thrpsgh d bpd ofi@lizg The, 111),

b 4
753 (0, e was copoxpigatetp SriewminenlyOuecd iy, TpipteBng T R0k | 6. 5o
dd, 1 in 0 2.80
( (m ¥ anrgfp quge[dﬁﬁﬁ%%'d)ong dﬁ%r&q%%&éw?%ﬁ%i@%él @h?‘ ouﬁHﬁSﬁ%hgl 445E)x anpl es

96- 102 Syl ess &lded abiip eolndsn $6s @i2ed for 1§ hpurs eetwnesngerdtirar Tho t hat

described in Exanple 95, except replacin the 0 3- cyanoph Iborom c acid
Wi th t hesoAysst s reaieved yader| f?‘éﬁcéél PEEHS aﬁ‘grt 'e\% pyu 1‘?‘?:"7&10@%‘@/

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

OH OH
H H
N OMe N OMe
N B BnO N SN
BnO I N r n o | o H I P
HN
RR
O o}

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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of conpounds 96-102 were prepared. Conpound 96: N {

2-[4-(3-(4-am nonet hyl phenyl ) -4- met hoxyphenyl ) am nophenyl ] et hyl }

- (R) - 2- hywomgp4364 8- hydr oxy- 2( 1H) - qui nol i non-5- yl ) et hyl arcmasp#sasul a (Xl)
where R11 is 4- (am nonet hyl ) phenyl): 1H NVR (300MHz, 15 DVBO-d6) 5 10. 47

ézg 1?2 48%‘11‘9%) ( Z['he Ia%itur%wggh%a?%gt 99]%4811021255 01:’1}6 dsémtloﬁ)wgz:héf?eo(ogéd) 1H 7. 40
3 B 35} 2
120 iRy b (2,00 G B, T Bholn bseioumsoniean | 2.

gp E gr E) ie (rﬁm?gs- ﬁ;emfdgete)d- domventraizg prebdijad) undehvasHERy (Thereyifue wasR) - 20
Rlly. : Rhsdyed mpo B R cadlis 0" s Ting BELT KGR (Y MGV T %s,“’“ere

@? rég 17@ l{%‘nc%l) &ab gdc(e@% Agaer 1U)n?1n§te%)@1,e G%bctilgiﬂ)vta)l? ﬁg&?cill(:)@ Kmtg , éH) d 1Z|)3

R it Bt |
4~ or my FSyRER phasep ]((jr glpuisFontapRRD %%pc%uibwirg%%mﬁlr%ﬂ;a&i}@\gﬂgfz%l R11 ' 5

9 95 (s 5Z1( Y
v I ?}1?% T%'Q 57alt & &?2 [‘239 3- n?yl@c%lf ﬂ-«meékgkpx dlger&g)iriﬁrwpgs%yé]bﬁi)yl} @g)%, (d6 .

Eﬁm HJlf]H) é’ﬁ?ﬁ? 2$<grhyg>§ﬁ3 21(B|\Ié}35u1g1§15n<31-§-,y]p3th@5m(1m (94MH) 'H DMRB (30MHR) : n7/ 2:

(11531%8&%2@(@)@1%% rﬁWﬁE eapg for' G 3|-ﬁ%ﬂ&‘9 MW%SQ? gglo.ngsm(“s?1
S

(d, 2H), 6. 74 WPF%?B%CE&@&S# @6“{%@%@382 o fit *’6@%@“{5‘3 @]Sl-é’ﬁ) %ﬁ@iat(%d%m)

6. 09 (d<o$'fQL) foh%%ehi\@qu ﬁé?g(ﬁﬂo RCT b@S@&h&@zzBHe S(ﬂuﬁ&ﬂl {vels lybbhyliz8d 65a (s, 3H),
3.17 (s, 75 (m

omz:
C33H33 @Seﬁ@mcn zvas ’mhmdlvemﬁ scetcm@tmdm@rﬁj gad Nate{ (d 5 mL)001IN B8 was

Sl (‘Z’ bepetisd (O IGREY Iaizgn DL PR sk LB QRGN b BUP compopnd 1
(XI) 1@?@%&&&; &hlfla egség{e?xmww (300Ngsi; rlgmqaa@)cador@ (Bt 5illEBY 9.60 (brtshat

describ except replacing the 3-cyanophenyl boronic acid

with 4- 1ppngyy Qdmm)e&yg b@rmar); &7acbrd; 1H), BFRA (8811#)08.2¢ g dlin0 1 0L, WHS,

prepared. 1H NWVR 6 9. 34
(<1l oes (lmrSIé) m@ !aHbé396 u&@ o a&?@s&*@%ﬁ%@% Ry %

20 Example 95: Synthesis of N-{2-[4-(3-(3-cyanophenyl)-4-
methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8- -hydroxy-2(1H)-
quinolinon-5-ylethylamine (95)

Compound 95: Formula (XI) 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 solution was then cooled to room temperature and partitioned
30 between ethyl acetate and water. The organic layer was dried (Na;SOy), concentrated and
dried under reduced pressure. The residue was dissolved in DCM (5 mL) and cooled to O
°C, and then boron trichloride (1.0 N in DCM, 2.0mL, 2.0 mmol) was added. After 10

minutes the reaction was quenched with methanol (20 mL), and concentrated under
I
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10 2H), 6.51 (dd, 1H), 6.09 (s, 1H), 5.23 (d, 1H), 3.60 (s, 3H), 3.05 (m
4H), 2.78 (m 2H); in/z: [MH calcd for C32H31N305 538. 24; found 538.5.
Conmpound WOD3/0816£L- [ 4- ( 3- (t hi ophen-3-yl ) -4 net hoxyphenyl ) aeirrusphanyt | et hyl
} -(R)-2-hydroxy-2-(8-hydroxy- 2(1H) qui nol i non-5- yl)ethylam ne (Fornul a

XI wh 1 is thjioph 3- H d6) 8 10.47

( 1oefr§ uRéPfele\jfe ggg?ees?db‘re ‘%ﬂs Pé‘H%led gly %Q?SPM%Z%H%%F r("‘%“"“f)m 6. 74 (83
4 , 74 -7.00

(m . H) (%él a‘?ﬂn% égpe prgcll}i%@w@fyj(mn;ﬂ'ﬁed %d@?ogfhﬁme&'fﬂ glifH)afal@éA( %t %f's?%)m |_$11$d;)3 07 (m

4AH), 2. 795, CHlNMH)(BO(DMIH& DM ®HI) &:w &7(sf ), GBB&ZQMSDASSMI‘& s20H) 8.66nd 528. 3.

Conmpound 102: N-{2- 3-chloro heny 4 20 net hox hen | ) am nophenyl ]

ethyl } @(RD.2- Wm dw ?gé guhiid), Hx @P& ot ﬁoﬁfl}agrﬂ glét%ﬂ @i ne

(15026 (srr%@ yRe! 629@% 3@F§‘sﬁé&£éﬂ§,br A ¥ m}% %Zﬁ%@%qs %}ﬁ@gmclig)(s
. (b%;(“l}? zg%f“ﬁm gn/é\r{f\’?ﬂifi caId £5H 05 HHGNGD), B41.04{ ourd134y,5. 6. 50 (d, 1H),

3.65 (s, 3H), 3.10 (m 4H) 2.80 (m 2H);
mz: [MH+] calcd for C32H3001N304 556.20; 25 found 556.2. Exanple 103:

Synthesis of N-{2-]4.(3- 3-0 nophenyl ) - 4- _

nmet hoxyphenylﬁ%‘ %ﬁﬂéﬁ}? &e}sﬁ("&@@%";}‘&%ﬁﬁ 132(8 hydr oxy- 2( 1H) -

qui nol i non- 5- Mkmgbfﬁékmmnﬁ%k flad d&@crﬂfe@@@ﬁﬂﬁxﬁglessnbi&pt feplatingsie descri bed
in Exanple 61 C and the deprotection 30 ste

|l e 61B, exce a?
r el 40 ngcyanepHenyoheniy aid pritne apiropride hak oo prengiboranicrcid, TEA salts

3-(3-cyanpphen hoxyani | i pe in Exanple 61C, part d, conpound 95 was
pr epar edOfOC%I‘FB”%{’ﬂ%Se%T@gF@pé nd 3- (3- cyanophenyl ) - 4- met hoxyani | i ne was

prepared as %&mgégp QA@@(@M&@@E&@%&&GZB? a. Synthesis of
y

2- (3-cyanophen 4-nitroanisole [

Bi s(di phmnmbpy;mepﬂ)alm)lbphmgﬂalh@]}eﬁRd-ﬁqumxa’rZ edhydrox P2 (€D rguinptinen-th
5 232228%‘3%@% g el 50 Qs R 5 3 oy S S b NI YO sl o
<(atlﬁyl ene g C(?PPQ) ‘ph@ gﬂt}%qea?gg %ﬁ?g@%@ %Iéi;%ioﬁ(vnvg?mﬁ?@egs \rlimﬁ?lh) nla'?(rjogen
and heat gdoqdd, 986 1.07 ld, bﬂt)m siarosﬂ(nh@[:mss 50Tt mxtﬁune(dwaﬁ) 5a13| @yed),t o cool
to room gggr()rir SIEI;J r36620(\é e’Jrl-rll)l g 05 (md %H),n 95W(hrr|1 C2?—I)t !’Zr7n53 (Itnh SHE) m/z [M+H+] calcd
for C33H34N404 551.27; found 551.5.
Compound 97 N-{2-[4-(3-(4-pyridyl)-4-methoxyphenyl)aminophenyl]ethyl}-(R)-
20  2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine (Formula (XTI) where R is 4-
pyridyl): 'H NMR (300MHz, DMSO-d6) 6 10.46 (s, 1H), 10.42 (s, 1H), 8.65 (d, 2H),
8.62 (brs, 1H), 8.06 (d, 2H), 7.97 (br s, 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 (m, 4H), 2.80 (m, 2H); m/z: [M+H']
calcd for C31H3oN4O4 523.24; found 523.6.
25 Compound 98: Formula (XI) where R'" is 4-formylphenyl: 'H NMR (300MHz,
DMSO-d6) §10.46 (s, 1H), 10.39 (s, 1H), 9.95 (s, 1H), 8.57 (br s, 2H), 8.05 (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"] calcd
for C33H31N305 550.24; found 550.6.
30 Compound 99: Formula (XI) where R'! is 4-methylsulfonyl: 'H NMR (300MHz,
DMSO-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, 2H), 6.74 (d, 2H), 6.93-7.10 (m, 6H), 6.85-6.92 (m, 3H), 6.51 (dd, 1H), 6.09 (d, 1H),
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precipitated fromsolution. The solid was coll ected on a Buchner funnel,
washed with water and dried under reduced pressure to give

2- ( 3- cyarnsphvatyldiy4 4-nitroani sole (15.7 g). 10 b. Synt hesiP€TafS02/36237

3- (3-cyanophenyl ) - 4- met hoxyani |l i ne Zi nc dust (20.26g, 310mvl) was added in

D (3~ oy aebie A Y67 i SHbark o1 3k 365 A HHO 2 TaR U ST LR br et e
(19. 48 %Tlglgl %rmvgjggr;rgpgzgptf%@%oogaﬁoo m.) and tetrahydofuran (500 nL). The

reaction e ete after stirring for one hour at roomtenperature.
The resul ti ngCompdunt d00as-{ 2f[4-Be@dydeoxyphdngl)f4-1 t rat e was concentrated under

1 ca gertbaRiphFIARRIPISTA LR VBl Diccoay e Shge e GG T "
3-(3- | ), e e ail, 20
oo AR ORI AL i iy o ellTR Uil SrobliOWimit lo

met hoxy pheriekdriveil Mo BRanyleost érncept iefheidg iyecd-cpapoghenSibbyaioxgid 2(thH) -

gui nol i non-5-yl)ethyl am ne (96) Using procedures simlar _t se descri bed

t
in Exanpleazgoypheaylborenigasidet dE¥Y ¥ ol spmpoytd H0wes reeparad, %sy t replacing

5 o O PRARS Yd BE so oL 0Pk 7 oA BT 37 Gr 03898, rmound
96 was @g f—‘nigf}ﬁ%@éﬁ,gn rb.ﬁ%%&,@@}, alg (&,?1!11999.@(7' (d, 2H), 6.80-6.90 (m, 6H), 6.69 (d,

3-(4-am ) -4-nmet hoxyaniline was prepared as fol [ows: a.
Synt hesi Z3)p6.52{ddL-1h] Gosnés, R phahw, 1 HL-516Q (so3id), SdenBGHR, 7% {my 2Hpf

2- brono-4-nj troanisole 8 25 d 4-
(am none’ﬂ'fffy[Mbﬁléﬁ%‘b%ﬂ’&é?%@lgé(gﬁsf@%gogﬁ%)ﬁﬁ (4.96 g, 26.6 mml) was
slurried in . MO0 _L)a_ m_txagen. Tri phenyl phosphi ne (315 ,
1.20 mol) a%orﬂé)%ﬁag??hﬁ I%@a@gtggéegn% glgqrgrg, 0.4|0prrrm?/) pmﬁg Iaddec(zl, "
1;3 gl I O}N)edm%oiy@l;ﬁ)ﬁkﬁﬂ@phbﬁﬂ]?ﬁ&(;l@%fﬁg&gﬂszyfzmu:s@mw3ﬂ)-q§umoabmé’; e( 3§rrL,
mol ) . e m xture was heated af, . oi a r or
hours,  atDeRleming (FermubaCRREberedR Vh Kipﬁ}aﬁé'd’?)f J%K’@gﬁﬂoﬁ%wggc Vat er
25 ' r i (MTN h t
oot onflr QBRI Lt L (U85 A S0FE ARBLTBS U TR0
2x50 ni) mﬁd.zutshed,q?ggv.?rgédé _Ilﬁfgt 7.28(S 1W5IE06\S NEY| 6/80-0.08@th, A, 6. Slaidbonat e

(25 mL) and brine sol ution N
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 C3gHaoN304S 528.20; found 528.3.
Compound 102: N-{2-[4-(3-(3-chlorophenyl)-4-

20 methoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-
ylethylamine (Formula (XI) where R'is 3-chlorophenyl): '"H NMR (300MHz, DMSO-
d6) §10.46 (s, 1H), 10.38 (s, 1H), 8.76 (br s, 1H), 8.62 (br s, 1H), 8.10 (s, 1H), 7.88 (br
s, 1H), 7.15-7.23 (m, 5H), 6.85-7.10 (m, 11H), 6.50 (d, 1H), 6.09 (br s, 1H), 5.27 (d, 1H),
3.65 (s, 3H), 3.10 (m, 4H), 2.80 (m, 2H); m/z: [M+H"] calcd for CsH30CIN3O4 556.20;

25 found 556.2.

Example 103: Synthesis of N-{2-[4-(3-(3-cyanophenyl)-4-
methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (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-cyanophenyl)-4-methoxyaniline 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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was dried with sodiumsulfate, and concentrated to an oil which was
purified by flash chromatography on silica gel (100 g) eluting with 0-4%
met hanol /WOI3t041164 et hyl am ne/ di chl or onet hane. Pure fracti @a3/user/a28pnbi ned
and concentrated to give 2- (4-am nonethyl phenyl)-4-nitroanisole (4.6 g) as

a yellow sol.i d. ._.Synt hesl f _3-(4-am nonet hyl phenyl ) - 4- net hoxyani | i ne

A sol ut PUﬁ'ngfesﬁ-0%23(g'rﬁyﬁ%%%‘?wa}%ﬁ§tﬁ%%ﬁg%- ni t r oani sgl 2 (4?/52)g) in net Kanol

(200 ni) VVaﬂ,i’_B?g?&igHedM lbs fHf6)Rt dcast] dionleropaadiom (102 66mplex wWithe react i on
unde

m xture was stirre r one at nosphere of, hydr?gen for 2.5 haurs. The
react i odichiorometharia(1:0p¢letB QBvasnddad o Cirfedanixgivg of HEYAPLERIRARYC was washed

with neth 3 n.)..Th iltrate C : nd t he
resi due%@g%gﬁa %\fg@%‘g}) ??cg%{l?r%ﬂ?'gﬂgé%?sg& Q%ﬁrgéi%?i&@go%gq g'b%nggﬁgﬁrpa uting
Wi th 50- G o} (.9, 586 & hiBbINih@BhPeAciok aiaehylktine (20Punk). fTledlasbns  wer e
conbisgegz{%ggétg?r@e{rl\% ated to gi ve 3? 4-%1?71 nonet hyl phenyl ) - 4- met hoxyani | i ne
as an ofak putdetl svithonittegen 420 HEatadpt ¥0°CAsi bgfhfdhdsiogrnf The mixture was
N-{2-[4-(3-(3-chl orophenyl)-4- . . oy

et hoy BHANSA KeRre RS RBRPFEE RS oeiest AR S RISt 2( 119 -

qui nol i nans bRETALQAN Wi JdeREPEEE BuSlines ifiifided Iwasiied wivls e

descri bt%g&llpﬁf%d)a%prﬁg&g%ﬁgd t he deproteecti on 25 step of Exanple 61B,
except reprantdged hedef reedriesSuploegiye 263-LyavephgrabotRitsanigelewd 3-h 8)-
3-(3-chl orophenyl ) -4-net hoxyaniline in Exanple 61C, part d, conpound 102
was epared. The internedi ate conpound

3-(3-chlo Wl b 14-a@ ilnleepared as follows: 30 a.

Synt hesibs'gglﬁﬂgg-?%/éf-%ﬁzl %%g en?P) - 4- nioie?a?jlanieso[ e To a flask containing a

bi - phasi ¢ ni Xt éuso{20226y; 8 h@memol)iwasada¢dsiolpertions oveifive BIMUWESHAB| ) and

- chl henyl bor oni id (12.1 g, : , -
ot hor ( 2oGht - Grpbeny s aigRiso bl S P rairaD En b At G CF T Y
122 VO 3%%?%?@%)%%&%@ZsootHaE)( SanbemyhphesniE0o @) mheeeoadi chl or o

pal | adi ex wth dichloromethané (1:1) (1.5 g). The m xture
was hgatws cmplad hiwe stiaingifonone Bowrratmonateniperaggien Tae rsglimE MaIXUITHAES cr ude

reaction mxture was partitioned between .et hyl acetat.e and bri ne
(250 filtered and the filtraFt)e was concentratecf ur\lléﬁr reduce%ypressure. althe rgs?{élg)e \Ulrs)

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-

methoxyphenyl)aminophenyl]ethyl}-(R)-2-hydroxy-2-(8-hydr0xy-2(1H)-
quinolinon-5 -yl)ethylamine‘ (96)

Using procedures similar to those described in Example 61C and the deprotection
step of Example 61B, except replacing the 4-methoxy-3-phenylaniline hydrochloride with
25  3-(4-aminomethylphenyl)-4-methoxyaniline in Example 61C, part d, compound 96 was
prepared.

The intermediate compound 3-(4-aminomethylphenyl)-4-methoxyaniline was

prepared as follows:

a. Synthesis of 2-(4-aminomethylphenyl)-4-nitroanisole
30 A mixture of 2-bromo-4-nitroanisole (5.80 g, 25.0 mmol) and 4-
(aminomethyl)phenylboronic acid hydrochloride (4.96 g, 26.6 mmol) was slurried in 1-
propanol (50 mL) under nitrogen. Triphenylphosphine (315 mg, 1.20 mmol) and
palladium (II) acetate (90 mg, 0.40 mmol) were added, followed by 2.0N sodium
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nm) and then filtered through a Buchner funnel. Layers were separated and
the organic 5 | ayer was washed with brine (250 nL). The organic phase was
dried ovewoNad8dd4 filtered, and concentrated to a dark @CIr/USIi8626T ude
resi due mas purlfled by flash chromatography on silica gel using

as o yerToeRT ae eargTy) e Bl el & o (LR Btk ekt oan ol €
3- ( 3- chkpraphenyl whith ﬁﬁ{dmamamdm s jﬁagai tmbvetcurr@labef by TLC. Water (25
2- (3-chl orophenyl )-4-nitroanisole (0 gl n tetrah¥drofuran (5

m.) andmiRtwaanadded @drihe m@é&feaﬂ@eﬂélrfﬁdﬁpi’fh@rﬁ"(fpw hBB% SAEIQOM FIPCTAYE 1 eact i on

was stirred.at room tmgg f

hour s. &g‘?léll’étflf?r‘?’%ﬁ §g$§“?t eé‘a‘/l &gﬂééw € an j%ﬁgﬁ%@g@ggnungéﬁ °

reduged, Fa%&sdd&’é va@hed % Bk Sodid@ b%aﬁf&rﬁw (5 aill)eny rbhﬂd(zﬁemmxymsdlum as a

i ght yellow oil (405 nmg, 1.7 mml). Wiile the present nventho has been
a

descri beds memwuthfsedlemlfm, attrbcange fagdcto aé@ﬁdmlﬁlﬁW%Pt‘%fé‘?deW t should be

understood ille art v anges may be made
and _eunVQ ynﬁﬁwg@ﬁgﬁwpﬁbg@t ?Vﬁ%‘hfj'(@engéédr] 29 5fQ;Pomthe t?/ue 20
spirit ?rqhgléﬁ&ﬂﬂl%/d?éhl&gﬁletﬂlﬂé nPhl‘érfracthﬁd@irbtcblﬁﬁmeﬂaﬂd/cdjmﬂm‘rate@td gins2imay be
made to particul ar situation, material, corrp05| tion of matter,

process,(4-raﬁmmh§dpleapybf4 sitrepsisole (4.6 lgbas «'0]6}1]@&430}@ spirit and scope of the
present invention. Al such nodifications are intended to be within the
scop]é) of the clains appended hereto. Additionally, all publications,

patents gﬂ{e{ &@(4%?&6}%@&@1;9&5%9—4%&% hioive are incorporated by

ref erence reinin 25 as though individually incorporated by
ref erence. m&lmmmWMomﬁyumny%%voaanmﬂS@guwnﬁé@nqﬂémq A

%?Oézwgwégg%r@m Oo/éaPéH%;'f‘mFéPRg Oing% zﬁl%r%a%tll%n s ectve@17 1|3r8 051 F heRl °
g; bt Egﬁéé hh{ég rogéc @?’&FH&@ Bt h%d;‘l) Kt for alskR0M! Thelrkacawh minfuyd tilidred er oar yl
15 through Celite, and the filter cake was washed with methanol (3x25mL). The filtrate was
concentrated to dryness and the residue was purified by flash chromatography on silica gel
(80 g) eluting with 0-6% methanol/0.5% triethylamine/dichloromethane. Pure fractions
were combined and concentrated to give 3-(4-aminomethylphenyl)-4-methoxyaniline as

an off white powder.

20

Example 105: Synthesis of N-{2-[4-(3-(3- chlorophenyl)-4-
methoxyphenyl)aminophenyljethyl}-(R)- 2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine (102)

Using procedures similar to those described in Example 61C and the deprotection
25  step 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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]9(r) R and R2, R2I and §3f R3 and R4, or R4 and R5 are joined together to
rma group selecte romthe group consisting of -C(Rd)=C(Rd)C(=0 NRd-,
10 - CRdIRowGRdABe216( =O) NRd-, -NR dC(=0) C(Rd) =C(Rd) -, -NR dCPcOUSRURI3TRdIRd- ,
-NR dC(=0S-, -SC(=O NRd-, -(CRdRd)p , -S(CRdRd)qg-, -(CRdRd)gS-,

-S(CRARA) r0Q-, - Rd) , S ) N = g -
Al koxy: DRI HeaV P BNeB PRI F AT () RBpA wie g Rap VL of
toget heg. W &1 59 7ins 1rifhiRe wa hededd4Prux 94 hsuisnadpentienpéyamebgieted from

t he group ‘consi'sting of al kyl, al kenyl, alkynyl, aryl, heteroaryl
cycl oal Tyt crudeteacioymisthse wascaRitionsd bﬂwe@@géb’ﬁ@ﬁtamﬁ Opal) %ld-béqéb%)r

-CH2CH2-: R10 is hyd | kyl : i s
 ndepenalieny ths e TP e e g e o Rt T soputeBfe B drbabie -

cycl @a -l | - i , f 5

o, ey ) HE i R G B T B e e e o o, O
- OC( =O) KRefe@, andNRdE&ht@)e0Re a daNRiiC(Ehe) N Residueayys pusifiopl by flReh - NR - NR

d ¢(=OR d -NR - A ) !
ok haiarvst Sronk TR e M 70,01 Ll
ring, \Agmgn@ggg?gé@%tﬁ%g&%ﬁt %p%e@maﬂéomdlmﬁ\%hbﬂ&huﬁ@ﬂ with 1, 2, 3, or 4 Re;

or Ri1 and . e atons to ich they are attached forma
het erocyclic ring;, 124 WO 03/042164 PCT/ US02/ 36237 wherein for R -R6, R9,

a_nd R11- R13, each al kyl, al ke . and al. | i ti |1 i

W h1oSmb.ngmt%feSnofffﬁh@rppﬁwyﬂ-&g&%ﬁ%@yi ndependent 1y sl ected 1rom Rh:
rR-R9 =y - i ga Y19 4 i onal |

substituted w tahrﬂl%, rg%%ﬁ%?hlgﬁﬁgﬂg@ﬁ {lgfeyr%?ltg@:éﬁgg?é%(jgeﬁtﬁllognilefggt eé from

(F)egi i gzg ltftﬁﬂhgﬁfgﬁ{?@% (5?91&) ai_nc:jrr?ﬁl’lhaBZHng]c}W$ adided platikyh (Ia\ﬁ)opﬂi%ft dregydbgl is

ubstituted w i i

se |( S:L%de%ﬁ%% staffRdl FaO0TB AGTR %afurf‘s"lfid%{fj%%eﬁﬁg%ﬁ#ugfg@rqéﬁ%g&p‘ﬁgﬂg&] Y

- Gy - : . - 3 - CO2Rd,

S0 M SR e SR g B BT R S

:%F 553) NRdRehloroPlRAG) <OreRex yartifhalS( =@ NReRey oil (4050Rg( ERngrel)., - CF3, or

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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each Rb is independently Ra, oxo, or =N-ORe; each Re is independently Ra,
al kyl, al kenyl, or alkynyl; wherein each al kyl, al kenyl and al kynyl is
opti onal Iwogalbsxibt uted with 1, 2, 3, or 4 substituents i naeparsdesi2By
selected fromRh; 15 each Rd and Re is independently hydrogen, alkyl,

al kenyl , alk I ryl oaryl, cycloal kyl, or heterocyclyl; wherein
each al kyl, ﬁ?ﬁéﬂgﬁfﬁﬁ$%€§b%§ aryl, heteroaryl, cycloalkyl and

het erocyclyl is optionally substituted with 1, 2, 3, or 4 substituents

i ndependent |y splq@&&gb&ﬁ@qxﬁmmmﬂggfm and Re together with the atons to
which they are attached forma heterocyclic ring having from5 to 7 ring

atons, wherein the heterogycl 20 ring o(ﬂtg)lwonally @ontains 1 or 2
. . . . -,
addi tional heteroatonp i depg ehltly sel ected from oxygen, sulfur or

nitrogen; each R an@” % dr, akeyl , aryl,

het eroaryl, cycl oal kyl, het gr \A%( each al kyl, aryl,
heteroaryl, cycloal ki P heisey ocycl yl thl onal ly substl tuted with 1,
2, 3, or 4 substituents i ependently sel ect ed from'rRh; or R 25 and R
together with the carbon atomto which they are attached forma ring having
from 5 to 7 ring atons, wherein the ring optionally contains 1 or 2

het eroat ons i ndependently selected from oxygen, (I )sul fur or nitrogen; each
Rh is independently halo, C -,alkyl, C _Ral koxy, ’-S C, gal kyl, aryl,
(aryl3-C _baldshein{aryl)-C _gal koxy, heteroaryl, (heteroaryl)-Cl _6al kyl, 30
(het eroaryl)-C,_8al koxy, hydroxy, am no, -NHC, baI kyl , -N(C1l _6al kyl) 2,

-0C(=0) C, _ 6alekylt of RAR{ m@pdﬂpeﬁe\wlwselect@é ﬁ@iﬁmgwpwnmumhy@)oein’am kyl
-C(=O) NHCI . 6al k car box nitro 03/ 042164
bt UsooAlioieny e R Rvtatsiodts R TRbL BERE (o which they are
attached for 'BF@I%GW' R? SR, Riahd RS, &m“laﬁa@dS laye J@uﬁatm)gemee@b i 1, 2, 3,

or 4 R each i's i ndependent|y aryl gtero rd/ ¢l oal kyl or
het er ocygrblyﬂ sele.dtm?rfemm tiagroup aonsistiog Ofléi(&b&@) (§O&i§¥| -onal | y substituted

\g t hé&d me?e’icrg Ba&sﬁ 5@% oaﬁ%ﬁc(aﬁbﬁ q’T‘(g ’cI yFeC% %agalgﬁgﬁmgﬁsﬁystn?t SI ed
! Wt h, 1, &F%g_@%s 4 ﬂb@BNRﬂeQCRdﬁﬁl e@(@ﬁdlﬁ‘fgélm(@de)gS—l, SORRH®Br 2; ni S0,
"_O(CRRY),S-, and -NHC(R)=C(R);
R® is hydrogen, alkyl, or alkoxy;
R’ is hydrogen or alkyl;
15 RS is hydrogen or alkyl; or R® together with R® is -CHp- or -CH,CHy-;
R’ is independently selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, cycloalkyl, heterocyclyl, and R?, or R’ together with R® is -CH,- or
-CH,CHoy-;
R'? is hydrogen or alkyl;
20 each R'!, R'2, and R" is independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, -NO,, halo,
NR'R®, -C(=O)R’, -CO,R’, -OC(=O)R", -CN, -C(=0)NR'R’, -NR'C(=O)R’,
-OC(=0)NR'R’, -NR'C(=0)OR", -NR'C(=O)NR'R", -OR", -S(O),R’, -NR’NR’-C(=O)R’,
NR“-N=CR'R’, -N(NR‘R")R", and -S(O),NR'R";
25 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%
or R" and R'? together with the atoms to which they are attached form a

heterocyclic ring;
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10 gis2,3,0r4; r is 1, 2, or 3; and wis O, 1, 2, 3, or 4; or a

phar maceuti cal | y-acceptabl e salt or solvate or stereoisoner thereof. 15 2.
The conpowpd3pizied aim 1 wherein R6, R8, and RLO are each irgurusgesg23and  w
is 0, 1, or 2. 3. The compound of claiml1l or 2 wherein 20 each of RL-R4 is

i ndependent |y sel ected, fromg t he _grodp consi sting of rogen, . fluoro,

chljor o, am no","h@ﬁ?]érf%&l,‘RN,lf\l-» ami& h@ﬁeﬁ?ﬁ}h Sﬁ(é(f ﬁhﬁg}f%ﬁ@g@@}géj@t?ﬁ@ﬁ NHCHO,

and R5 i O i S5h : i i dregXy, and
R ana RT LR B o B i e Y und of
Clcalz gH 1 m.lézgé\mﬁa}]‘hgfa ehch dryDamigersrodRyl i sptiyraily gebstitiRad with 1hgdy,ox¢; R4 is
- ; and. is hydrogen. 5. The cqnpaund ¢ Cloal m 2 erein RL i
Eygr ogensubgtuenys idgpengently selectegbirorg %Péﬁweééf%gsandl\ﬁ%? ea&m R5 is e
ydrogen, 6. .T - Al . i i en; R2 is
hydr ogen?y(:&\?lkyih]gmﬁg%?%%gy@%8gaﬁ2%{ag>4§u%§tlﬁ%ge? gfﬂ’ajr% rl-4 %Illilgcé(ﬁgﬁoe?l %H:CH- 126 WO
03/ 04216&@55]{&&@@:2%&6%&&0&@leiteRE;orrpound of claim1 wherein each of RL-R5

is ind tl | ected f t i Shi

EZOC'( Qm)ifii“ " ceteh Rigs ingerndeBmane s DR S(aRe. SRRSO RRB 20 Ro, or
- =O N p E e 3 d T f

group se&g@? édél(%nﬁ‘lﬁgwg? oﬁg cd%g’l ng %C%ngg(dl‘fgyg?fié(?@ E )R‘II\II-QI@:I;II orma

- CRARd- CRO{RINORFE) NRI'C(=0)RRAIL =) BRAK) NK RE-0)ORNRVRIG(=0)NRRd - CRdRd-

-NRAC(=0) S-, and -SC(=O)NRd-; R6, Rs, and R10 are each hydrogen; each of
R11 dRd FER(EN-QRiepEn@EMP Y sel ected from the group consisting of 10

hrerosen o X A b T et
éwgd _C(S(=8; 2R§ i?d??aea;? R’ is iB0&)cntRehtly RINRkyINEkei3( =62 dRkyny;NRebrein ERctRdkyl; dlkedRd R3) Rd,
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 contains 1 or 2 additional heteroatoms 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 heterocyclyl 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 independently
selected from oxygen, sulfur or nitrogen;

each R" is independently halo, C, jalkyl, C, ;alkoxy, -S-C, alkyl, aryl,
(ary])-C, calkyl, (aryl)-C, jalkoxy, heteroaryl, (heteroaryl)-C, calkyl,

30 (heteroaryl)-C, zalkoxy, hydroxy, amino, -NHC, alkyl, -N(C, alkyl),, -OC(=0)C calkyl,
-C(=0)C, qalkyl, -C(=0)0C, alkyl, -NHC(=0)C, alkyl, -C(=O)NHC, calkyl, carboxy,
nitro, -CN, or -CE,;
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wherein for RI-R5, R 1, and R12, each alkyl is optionally substituted with
Rm or wth 1, 2, 3, or 4 substituents independently selected fromRb; for
R11 and RyP,03meaat aryl 15 and heteroaryl is optionally sweoFttisous@d’ with 1,
2, 3, or 4 substituents i ndependently selected fromRe, and for R 1 and

R12, each cy %gy %ogeﬂ% Wﬁthgflg ?%.{‘BJ)IY étf)fn§ t@ﬁh#cﬂrfﬁ’éﬂ dre aﬁé@é& e ot £ %w‘ﬂ'yf h 1 2

3, or 4 subs epen ecte rom’Rb and Re;

hydr ogenyngtihg lgbmagsmwgumtagwnmm 3 srmfa or para to the gr oup
conprising R7; and 20 wis O, or @8 ound E% one

claims 1-7 weeeleRA 1Selad¢pe@dem1arynhetmpzrsﬁl §Y01|0ﬁ b HOEXF 3é1eW F’é‘&a?‘? omthe

group consj s of, .hydr o I |, -OW
IS0 e e ey R LB T PR O s ients RRCRHIRUEINE 1 e
with 4 ofowp &MRtD Hf«’Rt and m@mﬂ@@ntwoaeymﬂeﬂtetmmm opimcsilyaryl s

opti onal y substituted with 1 or 2 substituepnts independently selected

f r om Rc, subsiifuted atithhls 2 3.oaryfcsupbtituprss sglecieshiEemyR substituted with 1 or 2
substituents |nd endzntly selected fromkb and Rc; and mis 0 or 2. 30 9.
The corrpound ﬁ\; e of clains 1-8 wherein: R7 is hydrogen; each of R11

and R12 is H}plgm)emd@rgt hys sgl7egtedr i0;0m t he group consisting of hydrogen,
Cl_6al kyl, cycl ohexyl phenyl pyrazolinyl, -OR, -S(OnRd, and
-S(O)ZNRdRe P$2874WI533/ 042164 PCT/ US02/ 36237 W is 0; and Rd and Re are

i nde 6ndent|y s?dgcte fromthe group consisting of hydrogen, Cl 6al kyl,
pheng al kyl, pyridyl, thiazolyl, pyrimdinyl, and
pyrazolinyl, .ijheseims. gaeh phenyl is optionally substituted with 1 or 2
substitutents independently 5 selected fromhalo, -CF3, and Cl_3al kyl, each
pyrimdinyl iwiopti,@ndldry;substituted with 1 or 2 substitutents

i ndependent |y sel ect ed K 13 h pyrazolinyl
is optionall Wﬁmwwgﬁﬁ& ?Cﬁeaqg?gait& SR SR %L?%%I}ggﬁggnt ly sel ected
from Cl_3al kyl and carboxy; or Rd and Re toget her with the nitrogen atom

to which they are attached are 10 norpholino or piperidino. 10. The
conpdénd of aly on€hofompaindsf tlagnitvdressin R1' is -SR d and R12 is

nydrogen. o Rt 3 [WA99E, A9 SR O wherein

wis O, 1,or2.

3. The compound of claim 1 or 2 wherein
20 each of R!-R* is independently selected from the group consisting of hydrogen,
fluoro, chloro, amino, hydroxy, N,N-dimethylaminocarbonyloxy, -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-.
25
4. The compound of claim 1 or 2 wherein R' is hydrogen; R?is hydrogen; R’
is hydroxy; R* is -CH,OH; and R’ is hydrogen.

5. The compound of claim 1 or 2 wherein R! is hydrogen; R?is hydrogen; R’
30  is hydroxy; R* is -NHCHO; and R’ is hydrogen.

6. The compound of claim 1 or 2 wherein R! is hydrogen; R?is hydrogen; R’

is hydroxy; and R* and R together are -NHC(=O)CH=CH-.
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Rd is selected fromthe group consisting of alkyl, aryl, and heteroaryl;
wherein 15 each al kyl, aryl, or heteroaryl, is optionally substituted with
1, 2, 3, woodosabstituents independently sel ected from RrCTAB02/Id287
conmpound of any one of clains 1-9 wherein R11 is -SRd and R12 is hydrogen,
or R11 is hydrogen and R12 is -SR d' wherein: 20 Rd is selected fromthe

i st Cl 3al ky| h | d i db nyil i h
Shenyl T opt fonal 1< Sermavi sl were oY ot R Mipasnel G PfiEin.
sel ect ed fih O ??Hu@ c%ﬁgstﬁﬂgy&qiyg%dgfrzlﬁdlﬁ%lf%@}RaPWhérﬁlrﬁéa@M IR* isSin@¢ech @l | y

substituted wth “Cl_3al kyl . : e conpound of any one of claims 1-8
wher ei n RAR’, hglo; HRIRGNNRIEMR’, R1OC(sOMRIRGgen or alkyl, or RL1l is

hyd | k R12 4 s . -$(0) 2NRdRe, .wh in:  Rdi | kyl |,

et er daryl . aRERREN SR GGLR aFaped et o orict epsreg et cach

al kyl, arg)’dug cBﬁsi&ﬁ—néngfQ@qu)zc-(l@d)@gOgW, LyréprberfrUtecomrh 1, 2, 3, or 4
i ndependent |y sel écte

substi tuent ] | fdrom I?h; 30 or d and Re to%et Qer Wi th
the nitreNRICEMERO=GR Th -NREG(=OERIRI-ERIBE, FBRIEEO)Bstend 63§ EHDNR 4 ng

having from5 _ta ¢« rineg atons, erein the heterocyclic ring optionally
contains 1 orBZ’Q%dGPC{lRor?éF egfg‘t@\rg{goagleﬁm i ndependently sel ected from oxygen,
sul fur and  niihogen! 4 ﬁ‘%i&%b&f’d%ﬂ@ﬁsa‘?ﬁéd%/ﬂ@é%ﬁp camistihBef compound  of

any one of clainms 1-9 ereln 1is -S(0O 2NRdRe and R12 is hydrogen or
al kyl10 ohy®Rbger, alkiyl; dydgakyloalkahKylkyrytl aRd 2hdtgroarS], Op@NRyRy], -Woarbelon:  Rd and

Re are independent sel ed. fr L oup 4 [ Sti f drogen, 5
Cl_3al kyI‘NR%e‘rﬁﬁzBL’%Qﬁ(ﬂéﬁ%’tq:ﬁqa'%}bwl{%ndﬁ&/ﬁ)% ﬁﬂrkq %ﬁ@ 1’n gach phenyl
is opti Onﬁkh-Né{d-%{l—)ﬁsﬂ& Lﬁﬁqbdmi_'nyhRg_ﬁgh@R?)kqtaﬁatS@ImﬁRep from hal o and

Cl_3al kyl, and each’ pyrim s “optionally substituted with 1
substitutent seéksit&d R RYRCL aBdRKY bachrikyORlo3minkNy substituiel witldRReyr t oget her

with the nitrogen atomto which they are attached are;; norpholino or
pi peri di fath 1@, 3.0r 4ﬁ‘1‘@“€5?$69ﬁ8pﬁde’§ﬁ§/segq‘fé¢d(ffmﬁ ’iﬁﬁﬁl-%‘d\/ﬁe’r"’éﬂharﬁﬁl is
- S2R, a VE ikdtWhith P12, Bldr 4 SuHAEALSRIPEndhly! and R12
is - %ZRggdEﬁéogﬁ%lgyﬁiogglyiﬁsfﬁgﬁl 6 “het e?l]oﬂér yle, \Aﬁ%e?e?n egch al kyl ,
aryl, or sbiedted aamyR’, andsfoo ' | andai P yeasiubgldatioy end hetetocgclyRis optionadly 4
substituents independently selected fromR b .
substituted with 1, 2, 3, or 4 substituents independently selected from R’ and R’
RBis hydrogen;
the group comprising -NR ! is meta or para to the group comprising R’; and

20 wis 0, 1, or2.

8. The compound of any one of claims 1-7 wherein each of R'" and R"is
independently selected from the group consisting of hydrogen, alkyl, cycloalkyl, aryl,
heterocyclyl, -OR’, -S(0)_R’, and -S(0),NR'R"; wherein each alkyl is optionally

25 substituted with 1 or 2 substituents independently selected from R®, each aryl is optionally
substituted with 1 or 2 substituents independently selected from R°, and each heterocyclyl
is optionally substituted with 1 or 2 substituents independently selected from R’ and R%;

and m is 0 or 2.

30 9. The compound of any one of claims 1-8 wherein:
R’ is hydrogen;
each of R' and R"? is independently selected from the group consisting of
hydrogen, Cialkyl, cyclohexyl, phenyl, pyrazolinyl, -OR’, -S(0) R’, and -S(0),NRR";
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15 15. The conpound of any one of clainms 1-9 wherein R11 is -SO2Rd and R12
is hydrogen, or Rll is hydrogen and R12 is -SO2Rd, wherein R is Cl. 3al kyl
or phenylwo osloexiei n each phenyl is optionally substitutedPairtusod36237
substituent selected fromhalo and Cl_3alkyl. 20 16. The conpound of any
one of clai nslér%,%@rei n R11 is -ORd and R12 is hydrogen, or Rl1l is

hydr ogen and 558" OrRd wherein Rd is al kyl, optionally substituted wth

1, 2, 3, or 4RfahoRSuhsihilépeaasslyaaibcrt Sonodeicenm doysistilsdf hydtednwi th 1 or 2
phenyl substituents. 2 7. The conpound of any one of clains _1-9 wherein

5 1 d
R11 is - Grealiepleryl,i-SFs. ipd CogalkylopyridyRdhiagnly Rpiriniding) fandpyrpzabaylrR12 is - OR

d, wherei d i .34l ‘ f 2 : ' 1-8

wher e - SEgh &N gt ooyl s BofLRAH T S G o b ) O

sel ect®d stleas ot 14O ULOTS QRS IR LAIRY, &dch fp?ﬂimﬁﬂﬂ,is aptkatlally sehseibeal with 1 and
hydroxy, wherein each alkyl is optional substituted with aryl, with 1, 2,
3, or 4 mwalsubsiitutgnts ndependently gelegied from ¢hselkyl radtQC-pilyl\aad @a9042164

PCT/ US02/ 3623/ ,19. The,coQ nd, of, any,ane,.of inms 1-9 wherein R is

0 3a0 ky PO 5 g O ERTRENRG P 0 RO forie Baherte o BRI 1° o
i s hydr oxy,.,alg0 anfiR@rserppgund of any one of claims 1-7 wherein R11 is
phenyl , option%lly 5 substituted with 1, 2, 3, or 4 alkyl, -ORd, -NQO2,

hal 0, - NRdRe, R'@pe®) Ragetha@opithithe niitige@pran to Which tigy-20) alRgked areNR dC( =0) Re,
- OC( =) NRdRe l.-NRdCﬁzO%iO?e, -NRAC(=0O) NRdRe, -CRd(=N-ORe), -CF3, or -QOCF3;
and PROrRBR LR A PRI he group consisting of hydrogen and -0-al kyl,
optionally substituted with aryl, or with 1, 2, 3, or 4 halo. 10 21. The
conpound of any one of clains 1-7 and 9 wherein Rl1 ilis hydgogen or phenyl
and R12 is - Od0. 3alThyplcomppurRildf dny qphehglrinsn RiRréis RN yidr-886and R is A

conpound h?/fdrofggrg, T k&h 1(5 Ihlyzifogergzjnd ﬁhﬁ% ?SRd, wherein:
R is selected from the group consisting of alkyl, aryl, and heteroaryl; wherein
15 each alkyl, aryl, or heteroaryl, is optionally substituted with 1, 2, 3, or 4 substituents

independently selected from R,

11.  The compound of any one of claims 1-9 wherein R'"is -SR® and R is
hydrogen, or R is hydrogen and R'?is -SRY, wherein:

20 R is selected from the group consisting of Cy.salkyl, phenyl, and pyrimidinyl,
wherein each phenyl is optionally substituted with 1 or 2 substitutents independently
selected from halo and Cj.zalkyl, and each pyrimidinyl is optionally substituted with
Cialkyl.

25 12.  The compound of any one of claims 1-8 wherein R is -S(0),NR’R® and

R'? is hydrogen or alkyl, or R!! is hydrogen or alkyl and R'? is -S(O),NR’R°®, wherein:
R‘ is alkyl, aryl, or heteroaryl; and R° 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";

30 or R and R® together with the nitrogen atom to which they are attached form a
heterocyclic 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.
128



|?~R~] HO5 N R11 15 R4 H wherein: R4 is -CH2OH or -NHCHO and R5 is
hydrogen; or R4 and R5 taken together are -NHC(=0O CH=CH; 20 Rl11 is phenyl
or het er owoywB/0421ber ei n each phenyl is optionally substitutrea/usne/bs237 or 2
substituents selected fromhalo, -OR, -CN, -NO2, -SO2Rd, -C(=0 Rd,

-C(=O NRdRe, and Cl1_3al kyl, wherein CI -3al kyl is opti onal |y substituted
wth 1 or 2 substituents sel ected from carboxy, hydroxy and am no, and

each Rd and Rd3is iThdepapdendt bijarnyysde of eimy 1- 9@2he3@th§” is -S(‘Cd)zwkélkeednﬁ each
heteroaryl,,is optionally substituted with 1 or_ 2 Cl-3alky| 25 substituents;
and R12 %~ KdReeR opplk yl@eﬂRealﬁklyqirogmoraaﬂaﬂa%ﬁcelar$@w§ Rie¥8piedbl e sal t

R11" TS phenyl [EGRl R B IR ected il e ERORARR Mg SLAIER T eq f rom
hal o, 5 OEldalkyEblhenyN@&rldylStﬂzﬂ@lyl &dporiRddinplnovherbindeck henyl 136003/ 042164

PCT/ US02/ 36237 wherein Cl1 3alkyl is optionally substituted with 1 or 2
subst i t usHpsited é’é@lééupﬁtﬁﬁﬁééhw frorn@alp@sag Cranlylapadheach &HEWHY@S hydr ogen

or Cl_3al ﬁbxgall%r%ub%ﬂ&egmolu% tl%te% aLiNe fr}é‘ﬂl aikﬁf*%%d p% A S

thlopheny I'soxazo

optionally Suliéjtanﬁlmeetdgaﬂléﬂwﬁh the ndtrogdeh attmh Ky\k/hﬁhblﬁylatr@l@ﬂfdoﬁed a&%. The
conpound of claim22 wherein R11 is phenyl, pyridyl, or thiophenyl,
wher ei n EBRIRNYHORYIPIReEdES: | onal |y substituted with 1 substituent selected
fromife group 10 consisting of chloro, -OCH3, -CN, and - CH2NH2; and R12

is h 26. T do I R4 d
:?E tgkeggsggetlﬁgfgpg Comﬁpﬂlgg)a@lylzoéﬁo Slagg nfg “g’r?é%ﬂ}ﬁw R g@zlidd%%% \%}fgr ei nan
each phemylirogén leélkﬁn@ﬂ RY idBydyfstdr Ta!ktyi3 Qnd"Rt2 hs JS@le@S&/h&Hﬁmd i$ @ik??taﬁ@ from

the group consisting of chloro, - CN, - CH2NH2; ‘and IS -
27. The oohplorpatylovherein e@deallijfl atyé,l qrﬁlemmazﬂ mmpnemaﬂytslmbstdowﬁ&uﬁd 2s3.a

mxture of (38R AR R Lol ARUNE OF the stereof sorer having the
15

15.  The compound of any one of claims 1-9 wherein R'! is -SO,R? and R'? is
hydrogen, or R'! is hydrogen and R'? is -SO,RY, wherein R’ is Cialkyl or phenyl,
wherein each phenyl is optionally substituted with 1 substituent selected from halo and
Cisalkyl.

20

16.  The compound of any one of claims 1-8 wherein R'! is -OR? and R'? is
hydrogen, or R!! is hydrogen and R'? is -OR wherein R is alkyl, optionally substituted
with 1, 2, 3, or 4 halo substituents and also optionally substituted with 1 or 2 phenyl
substituents.

25
17.  The compound of any one of claims 1-9 wherein R'! is -OR® and R'? is

hydrogen or -OR% or R is hydrogen and R'?is -OR?, wherein RY is Ci.zalkyl.

18.  The compound of any one of claims 1-8 wherein one of R'' and R'? is
30  alkyl and the other of R'! and R'? is selected from the group consisting of hydrogen, alkyl,
cycloalkyl, and hydroxy, wherein each alkyl is optionally substituted with aryl, with 1, 2,
3, of 4 halo, or with 1 or 2 -O-alkyl substituents.

129



20 orientation at the chiral center to which the hydroxy group is attached
is greater than the anount of the stereoisoner having the (S) orientation
at the chwoab/oeamt er to which the hydroxy group is attacmedmsﬂﬁ%ﬂhe
conpound of any one of clains 22-26 wherein the conpound is the

st er eoi soner vin i pnt hi . t t h the
hydr oxy grouph?s gh%ggwg cgéfﬁr?glécgﬂa%sngb%ﬂfepﬁlﬁﬁ g??ﬁ\ﬂiglggﬁwhg
conpound hiydrogen e edlkyt;amR' hia cygiohesane @mRéztlls hgdroky. 30

N-{2-[4- (3-phenyl - 4- net hoxyphenyl ) am nophenyl J et hyl }-(R)-2-hydroxy-2-(3-
hydr oxynet hyl - 4- hydr oxyphenyl ) et hyl am ne; N 12-

[ 4- (4- et hoxypRenyli )Taﬁm@pﬁwqanmonypf $laingsr)-7 sehieyed Biyis phesd topdicoaliymet hy| -

{3 pn el e SAVH e kil DR G R R R0 9t ' - -
hydr oxyplmryeb))ki haNara(&@)NNﬂRﬂZNRFéfz(ongh@m(iﬁﬁmﬁ%‘* hoxyRirepy d)kam nophenyl ]
et hyl dr ox ¥drox (1H) qui ngl i non- 5-vyl )et hyl ani ne; 5

N-{2-[ 4- (&Rn@ﬁ@ enQRS‘(&NGBphe@lliel petOHs; wnd R)-ig sdlgatedirymahé Broup
L (SR P R B N imelty byl mEqd Vith By b 300rs

hydr oxymaglay! - 4- hydr oxyphenyl )et hyl am ne;
2-[ 4- (3- phenyl - 4- met hoxyphenyl ) am nophenyl ] et hyI }-(R)-2-hydroxy-2-(3- 10
for do- 4- hydr oxyphenyl )et hyl am’ ne; N {

2-[4-(4-et hox%g{]hy?fh%? m no eor% oget: Q%/ cla&ns 1( J/Q?anc? 9 r\%e{e?r)l( ‘2'_ @drfogén”&m do- 4-

hydr oxyphenyl
2-[4-(3- 7 et 25 -2-(3-f do- 4-
okl %xgmﬁﬂw}wﬁhﬁm et 2 (5-for e do-

2-[ 4- ( 3- phenyl - 4- et hoxyphenyl ) am nophenyl]et hyl }-(R)-2-hydroxy-2-(3-

f or mam do- 4- h r ox en t
2-[4-(4- et ho phe (’)‘Tg%%hg Eéﬁ?ﬂ%@%yl }-(R) - 2- hydr oxy- 2- ( 3- f or mam do- 4-
hydr oxyphenyl ) et hyl am ne; N 12- b4|+(4 et hoxyphenyl ) am nophenyl] ethyl }

- (R) - 2- hydr oxy- 2- ( 8- hydroxyjﬁii)ﬁ\/ \/\©\ Ri2

15
ey
wherein:
R*is -CH,OH or -NHCHO and R’ is hydrogen; or R* and R’ taken together are
-NHC(=0O)CH=CH-;
20 R is phenyl or heteroaryl, wherein each phenyl is optionally substituted with 1 or

2 substituents selected from halo, -OR, -CN, -NO,, -SO;R, -C(=O)R¢, -C(=0)NR'R®,
and Cy.salkyl, wherein C).3alkyl is optionally substituted with 1 or 2 substituents selected
from carboxy, hydroxy, and amino, and each R® and R® is independently hydrogen or
Ci.salkyl; and wherein each heteroaryl is optionally substituted with 1 or 2 Cy.salkyl
25 substituents; and
R'? is hydrogen or -OC¢alkyl;

or a pharmaceutically-acceptable salt or solvate or sterecisomer thereof.

23.  The compound of claim 22 wherein R!! is phenyl, optionally substituted
30  with 1 substituent selected from halo, -OR?, -CN, -NO,, -SO.R?, -C(=0)RY, and C;.salkyl,
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20 qui nolinon-5-yl)ethylamne; N-{ 2- [4-(3-phenyl phenyl) am nophenyl ]
ethyl }-(R)-2-hydroxy-2-(8-hydroxy-2(1H)- quinolinon-5-yl)ethylamne; N
12- [ 4- (3wphanydiedi- et hoxyphenyl ) am nophenyl | ethyl } - (R) P2Thisdr/aoey? 2- ( 8-
hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne; 25

N {2012 Gehohmh boP GO AP RARRYL SN or b s AR ok BarBey, XY

2(1H) - qui no

2-[ 4- (3- (I@dmlxbrmrﬁpalﬁﬁmf,Iahdlﬁémg/hycaﬁgdmm(ﬁ@ylkidet hyl }-(R)-2-hydroxy- 2- (8-
hydr oxy- 2( 1H) - qui nol i non-5-yl ) et hyl am ne; N-{

2-[4- (3-(2-net hoxyphenyl ) phenyl ) am nophenyl]et hyl }-(R)-2-hydroxy-2-(8- 30

hydr oxy- 2( 1H) -gui n

2-[4-(3-(3- cyézg’oph?r%lra@]ﬁ 4%@%171&%10 enyF]]net 1s|p3§r1def ]R)thlgp%enad furan;ﬂ (8-
hydr oxy - byl dsixagdlyln Oﬂmaobyl eatthyf whiches optidRalWRudsi 0% kit PGM US02/ 36237
N-{ 2-[4-(3-(4-am nonet hyl phenyl ) phenyl ) am nophenyl ] et hyl }

- (R) - 2- hydpahkyl sebstitgeriss dr oxy- 2( 1H) - qui nol i non-5-yi ) et hyl am ne; N f 2-
[4-(3 -(3 -chlorophenyl)phenyl)am nophenyl] ethyl } -(R)-2-hydroxy-2-(8-
hydr oxy- 2( 1H) - qui nol i non-5-yl )et hyl am ne; 5 N-{

2-[ 4-(3- (4 anizso et pheoyid ﬁblmmimwuahmrﬁﬁlll A 1] @tthigbhdny(,R) - 2-
hydr oxy- 2- (8- hydroxy-2(1 qu? nol i non-5-yl ) et hsai?ﬂgm?lggﬁr%}] b[e}n_y( 3-(3

- cyanophéfﬁgﬁre)m Aacrhazhnw&ybﬁ@trgma}lﬁ Rlstiptiechyith 1ét1w1ltue}nt Se(lqre)te@from the group
hyd 1) ethyl
PAEL 4CR ol Sh}é??y‘f )( SR adﬁhgglﬁﬁ% 3 %ﬁ‘esﬁh d]poeggf‘hw?d%’of R -2- 10

hydroxy Zo@prdroxy 2(1H) - qui nol i non-5-yl)ethylam ne; N 12-
[4-(3-(3-pyridyl)phenyl)am nophenyl ] ethyl } -(R)-2-hydroxy-2-(8-hydroxy-
2(1H) - qui nol i non- 5 yl ) et hyl am ne;

2 S B e o el Ao e o2 (5
2-[4-(3- (NH@(EOWH}.CH neelt h%neﬂbpwyham meféﬁf%hh@hwl i ofitfdhaldy hydr oxy- 2- ( 8-
hydr ox qgui nol i non-5-yl ) et hyl am n

Y L% etimtbpsmemit ytipstimenssHosty s Fenyihy aramnsphsigofebleys, DCHRICS. hydr oxy
2- (8- hydrogycﬁglgfﬁ%_-a%il{mqsi @&g-yl ) et hyl am ne; and

27.  The compound of any one of claims 22-26 wherein the compound is a
mixture of stereosiomers wherein the amount of the stereoisomer having the (R)
20 orientation at the chiral 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.

28.  The compound of any one of claims 22-26 wherein the compound is the
25 stereoisomer having the (R) orientation at the chiral center to which the hydroxy group is

attached.

29.  The compound of claim 22 wherein the compound is selected from the
group consisting of:
30 N-{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(3-
hydroxymethyl-4-hydroxyphenyl)ethylamine;
N-{2-[4-(4-ethoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(3-hydroxymethyl-
4-hydroxyphenyl)ethylamine;
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N 12- [4-(3 -(3 -chl orophenyl)-4-net hoxyphenyl )am nophenyl] ethyl }
-(R)-2- 20 hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamne. 30. A
phar macewpa®al4a6posi tion conprising a therapeutical ly efPCaaiSovss23anount
of a conmpound of any one of clains 1-29 and a pharmaceuti cal |l y-acceptabl e

carrier. 25 3k Ahe4p &r?ihto OFh1A_ AL gin the
conposition i g‘] {%Ef ﬁpge{“gg or bgﬁlr%l]%%r §§[)i2!0 6@’;&/‘ %ﬁ%?lg%tﬁg%m%gr EThe

phar macebydoalpleaphabylamoe; of cl ai m 30, wherein the conposition 30 further
conprises a therapeutical|y effective amunt of t er o dal

anti -i nf | ammat6t% 4-§gﬁbﬁny1-¥ﬁ@t@%mé¢wm$wﬂh%@r%@z%gydrgéy%ﬁe

phar maceut, i : pASL i 0n_ | 0, wherein the conposition further
conpri sel{&%&?#gg%@ﬁ?@%ﬁgpyygl?&é@%@%’ anount of a conpound sel ected from

the @roup coms{3{4-tgmethoayphtagaminophengtiethyldr(Ry2tingorxys2-(Rgent, a
phosphodi est erase jnhibitor agfnt, an i1 nmunogl obul i n anti body, a
| eukot ri BxdrogneGht-sydragehenylietbylemiehe ant agoni st 5 agent, a protease

i nhibitor, cragp SOl U, ' ' _GNGL DAl ycat e.
34, A comound L& Uaf o ieay < R AR et L G R e

t her apy. hi@odpmeihhe4-tg&roRypiRngldstpyumeheas cl ai med in any one of clains 1-29
or of a pharnmaceutical conposition as clained in any one of clains 30-33

in the manuf aé¥{#-&4-Gpheayhduneherapberydamirephenslgthyl hf@e%rbédr@w-édﬁdi tion
associ~at i th (S [ gi tor activity in a mamual. 15 36. The
use opac?%fn%n%go\%h?@figo%%&?%é/gaﬁgféggg&or condition is a pul nonary disease.
37. The use ofN-¢i-pd-M-aBoxdiesjlantinepHRuyN@RAL YRED $9aRRyi2S(Zakihamider4-chr oni C
20 obstructive pul nonary di sease. 38. The use of claim35 wherein the

di sease bydiosyphienyloethylamingt ected fromthe group consisting of pre-term

labor, neurol qgi£2l ALSOLAKES)SRMIRGyHRR] IS5y y-2-(3-formamido-4-
hydroxyphenyl)ethylamine;
15 N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(3-
formamido-4-hydroxyphenyl)ethylamine;
N-{2-[4-(4-methoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine;
N-{2-[4-(4-ethoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
20 quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenylphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine;
N-{2-[4-(3-phenyl-4-ethoxyphenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
25 N-{2-[4-(4-methoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(2-chlorophenyl)phenyl)aminophenyl]ethyl }-(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-
30 hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-cyanophenyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;

132



I nflammation. 25 39. A nethod of treating a disease or condition in a
manmmal associated with (32 adrenergic receptor activity, the nmethod

conpri si ryoadinsstering to the mammal, a therapeutical | pceffsezsd2se anount
of a pharmaceutical conposition of claiml. 30 40. The nmethod of claim 39

wherein the di - hdel ' i [T 03/ 042164
bt bsb2) Se2 " AT A4 SRRGCBbHoRy oRH R 3?%"1?3?”%@%‘23& %ﬁ“é’dgég R orer] ng
a t her apédrhydraky-2(1 Btduemtlinoe-Saylpatinglaminea st er oi dal anti-i nfl ammatory agent.

42. Th th |.ai 9 further c rising admnistering a
t her apgum3 calo%%'gﬁ é’; ¢3gn@$f?ﬂ98ﬂe;{\¥gﬁh?ny®gg]én%8ﬁ%éﬁﬂﬂl}SQ%E?C‘PE‘HOW'BT@I he group
consi sti 'ﬁgdﬂafcy:%(m&%dlﬁbﬁ-s—g%@%ﬁ{neam agoni st agent, a phosphodi est erase

i nhi bitor agent, an’ | munogl anti body, a |eukotriene antagoni st

agent 5 a cyt oIN—h?a[49cfﬁ'-@gmﬂnsme&gqmanyla4pnahmﬁeﬂyghhbmdpheﬁylé&lﬁ}?mkﬁml s ;)_di um
nedocrom.| sodiu nd sodi um cronoglycate. 10 43. A nethod of nodul ati ng
t he act %V‘E@XXSTZ"@}’(@@X&%(%HEP%IHP%%‘&)@P}’M{IW@; met hod conpri si ng

contect {10 & FE(LenshippyghLhlibpnf AL Al 81 @ comon
hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(4-hydroxyphenyl)-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-
10 hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-pyridyl)phenyl)aminophenyl]ethyl }-(R)-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine;
N-{2-[4-(3-(3-pyridyl)-4-methoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
15 N-{2-[4-(3-(4-pyridyl)-4-methoxyphenyl)aminophenyl]ethyl } -(R)-2-hydroxy-2-(8-
hydroxy-2(1H)-quinolinon-5-yl)ethylamine;
N-{2- [4-(3-(thiophen—3-ylj-4-methoxyphenyl)aminophenyl] ethyl }-(R)-2-hydroxy-
2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine; and
N-{2-[4-(3-(3-chlorophenyl)-4-methoxyphenyl)aminophenyl]ethyl }-(R)-2-
20  hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethylamine.

30. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of any one of claims 1-29 and a pharmaceutically-acceptable
carrier.

25
31. The pharmaceutical composition of claim 30, wherein the composition is

formulated for administration by inhalation.
32.  The pharmaceutical composition of claim 30, wherein the composition

30  further comprises a therapeutically effective amount of a steroidal anti-inflammatory

agent.

133



10

15

20

25

30

WO 03/042164 PCT/US02/36237

33.  The pharmaceutical composition of claim 30, wherein the composition
further comprises a therapeutically effective amount of a compound selected from the
group consisting of a muscarinic receptor antagonist agent, a phosphodiesterase inhibitor
agent, an immunoglobulin antibody, a leukotriene antagonist agent, a cytokine antagonist
agent, a protease inhibitor, cromolyn sodium, nedocromil sodium, and sodium

cromoglycate.

34. A compound as claimed in any one of claims 1-29 for use in medical

therapy.

35.  The use of a compound as claimed in any one of claims 1-29 or of a
pharmaceutical composition as claimed in any one of claims 30-33 in the manufacture of
a medicament for treating a disease or condition associated with 3, adrenergic receptor

activity in a mammal.

36.  The use of claim 35 wherein the disease or condition is a pulmonary

disease.

37.  The use of claim 36 wherein the pulmonary disease is asthma or chronic

obstructive pulmonary disease.

38.  The use of claim 35 wherein the disease or condition is selected from the
group consisting of pre-term labor, neurological disorders, cardiac disorders, and

inflammation.

39. A method of treating a disease or condition in a mammal associated with
B2 adrenergic receptor activity, the method comprising administering to the mammal, a

therapeutically effective amount of a pharmaceutical composition of claim 1.

40.  The method of claim 39 wherein the disease or condition is a pulmonary

disease.
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41.  The method of claim 39 further comprising administering a therapeutically

effective amount of a steroidal anti-inflammatory agent.

42.  The method of claim 39 further comprising administering a therapeutically
effective amount of a compound selected from the group consisting of a muscarinic
receptor antagonist agent, a phosphodiesterase inhibitor agent, an immunoglobulin
antibody, a leukotriene antagonist agent, a cytokine antagonist agent, a protease inhibitor,

cromolyn sodium, nedocromil sodium, and sodium cromoglycate.

43. A method of modulating the activity of a B, adrenergic receptor, the
method comprising contacting a 3, adrenergic receptor with a modulating amount of a

compound as described in claim 1.
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