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FIELD OF | NVE@196%569 The present invention relate 5‘%#’\'82‘{22
cal cil yti c conpounds, pharnaceut M@&@Wﬂ%s contai ni ng t hese
conmpounds and their use as cal ciumreceptor antagonists. : N In
mammal s, extracel lular Ca2+ is under rigid honeostatic control and '
regul ates vari ous processes ﬁbpa@:mmtti ng, nerve and nuscl e
excitability, and proper bone ormation. Extracellular Ca2+ inhibits

the secretion of paFeésmgsentinventionislates to mopel qaldilyfg,gompounds phagmacputifiall cel | s,

i nhi'bits bagne ﬁ?p%‘:ﬁ t 10

cal.citonin f roém Elawmn@flfn%%h%?%ece t((i)sra%fn)(raloet§r edls‘lgr?lsg %ngﬁlr &ggﬁ&tah&%mﬂgts

speci al i zed cel | s tIn mammals,rextsapelinlan Gr“C lisungesrigie hemeostatietdntroband@egiates

concentration. e e Hacd

regul ati ng Cao¥ ous rocesses s%chasy[_{ﬂ& élgﬁmg d'%{:‘)egﬁ& RﬁLcle &Qﬁ&m 190d lp?orpgtf'?

PTH, by acti ngfmnathmn@xamdll\klnméy inhiditsshe secmnmaefqmatﬂymld beraiono("PmHZHrom

in the blood. Thi l.n extracel | 2+t cis as a negative
pararlygold 0 B R tion Py PR et A SRR BIES S PRAEL | onehi p

f eedback signa

bet ween ext® acediditohidfrdnf@-teits) Galcium receptoripfobsifistintlflé cdraain SpecidlizedPallstignt
mechani sm mai nt ai ni ng bodi |y Ca2+ homai)st asi s. Extracel | ul ar
Ca2+ acts di reFPPH’%?d(S?]C}ﬁa&eét‘%WféFe@“@éFFs GogcsERiNat e PTH secreti on.

The existence of a P@H@idﬂé’bﬁd&baﬁ&idbcrﬁiérﬁ&&%@ﬂ%gm *‘ﬁﬁxﬁé&stﬂﬁ& 8CthS blebPAHCS

in extracell ul ar has been confirne See Brown et al. 2Nature
366: 574, 1993. entﬁc%liaaﬂnylﬁ b|arting apcpone ang kidrisy sells; increassethe devel ofifa2t

receptor, act Sigife Blobf R i ?éresfsgﬁn &&%{eﬁﬁﬁ} bkﬂ%eﬁ%ﬁ s'a ]ne 5L Rslihc '&H%Haqes
in the |on oncentration of extracellular Ca2+, Tl At es a ctional
cellul ar: podmessmgPTHsGt'fwogea'h@meclpmcal relatlonshxp between axiracedlokar C '%@ndCa2+

i nfl uences var Q.L Cel |
Cal ci um 11: 319%3@%‘%‘% fé%g%mp& ?-t'an c#’ %’c %J!hlﬁ: I }é?/%]eogtarsl(%l ein
parafollicular 25 E(cﬁcemllirs()a aacts mrcay bypa:moﬂym&l dels toSegxld\bR’EHIsecrﬁﬂ:hl

Cal cium 11: 323, 199 + on bone

ost eocl ast s hazh;‘;ﬁxésge"ﬁ%gﬁ 931‘15‘8’%"8 ceusﬁ'éfaieari’ra ein 1%}&e?e§ﬁg§anges in expaoeplag -

10: 493, 1990. Ca“™ has been confirrr)édr seumwaemumdmeasﬁe SRn0803.t On parathgroidells,
effects ofypxtra-cel] ul ar err] on a Imumgece toqyr rmle ul e
Cal'cil ytics ar@‘%ﬁﬁ’&uﬁﬁga‘%ﬂi &eepion ﬁﬁf’bﬁ’eﬁﬁ’lt‘lf hpass 3gdetecitq i‘ﬂﬁeﬁy

t her eby causi ng the R coRRMEatioN o EBralluAPCEZCahE iniiatdsQFeRtioAal A6hilatirkIpBisse,
evoked by extracellular Ca[err]. Calcilytics are useful as |ead

nol ecul es in t REH@PSE#ery, devel oprent, desi gn, nodification and/or
construction of usegilacemiifl 4 HHNARE Mrioud BdiiindioRs, iewéd ifNemeth et a1$22+

receptors. Such calcilytics are useful in the treatnent of various di sease
st at es CeibCalgiugi He3) 9, 1990. For example, extracellular CaZ+ plays a role in parafollicular

PCT/ US99/ 02522 _cep1s) Txﬁ;ﬁf G béﬁdﬁ%&?&ﬁ’ rdEﬁ'Caicﬁ}ﬁ?'lﬁsﬁf 1SR TRE el
conponent s, <(J es suc énzZymes or growth
factors, the emraedhllamﬁl hgu bme ogeoalastsdas déo lwhn sthdlpd; Seeglaidatﬁadscxence

- Reports 10:493, 1990.
Various compounds are known to mimic the effects of extra-cellular Ca2* ona -

calcium receptor molecule. Calcilytics are compounds able to inhibit calcium receptoi'
30  activity, thereby causing a decrease in one or more calciunﬂ receptor activities evoked by
extracellular Ca2+ . Calcilytics are useful as lead molecules in the discovery, development,
* design, modification and/or construction of useful calcium modulators which are active at

Ca2* receptors. Such calcilytics are useful in the treatment of various disease states



or affected by activity at one or nore Ca2+ receptors. TargetP @%ﬁzor
. disorders fw099/51569 cal cil ytic corrpounds I ncl ude di seases | nvo ving
abnor mal bone and mi neral homaosgas S. cal ci um

homeost asi s i<$aRfigHzge P¥Abnosmaligye {78 0% o6 AT CoSROPERLS. £ 6 |P8\xpw¢=des such as
activities: aRribHRe eHBYmdsREERIREIaObrsHRE PRS0 AndP& sbUToR! of WHIth lﬁeg@hapr el
I ncrease or decrease In uri naﬁé fxcretlon of cal cium _an-abnor mal nt
i ncrease or cEaffesseddby; astiyipras opaeranqsecact receppassy, cTasget dispasesidisprdersfer assessed
by bone ni nerajcifeShdpbutts Aide AR invdMin dﬁmgfrmlbone and miREHoRkbsefdisOf ;
dietary cal cium”an abnormal increase or decrease in the production and/or
10 rel edse of nedbnengdcalcinm homeastasisds chasactenizedycing or moreadf shefollowing PTH
and cal ci { oMt 43y 808! an sbnormtheAROOY MBlre &0 AW Bl drSBRARAFnGiAsE ot 0 PY
nessengers whi ChUar FeEi ousr i cal gium

cal ci um recepdeoneasstmimgmmstcaeuoﬂ biaaalcwmrahqurmgipnarwhmtdymaamn béve calcium
phar macot her ses asso e ormal bone, or ner.al
Poreost asi o, I FornSnle o o SHEroieps misra AL rEBuIEP RO & g BHion: a
di sease, fr acdbwrﬁn&iﬂffldid&gy calﬁﬁtﬁpa’ilrdbhdrhfal ificrease or decrdawﬁme@rehwﬁadunmor S,

Paget's dj sease, nor al | cem a assocj at ed I gnancy and
frgct ure Weapplﬁgseo ﬁ:&sssgqeé% & fegt serum ¢ cx ievels suc asg'l'ﬁ‘51 dgar]cxtonm, and

SUMVARY OF THia dohbfhildnahbed the response elicited by HBSeRdeRS\@Rith éff&é?é%?dn?&l&@rﬂp“ Ses
novel cal ci um recept or antagoni sts represented by Forrmula (1)

her ei nbel ow df¥lthei r use as cal ci um receptor antagonists in the t r eat ment
of a vari et yrf, diciffnestsSag (§a] FEB toRARE yr M ner al
honeost asi s, i ncl udilﬁlng L eptck gd I m tgﬁé tga‘ﬁ{;’gopar%t hyr0| d| sm

ost eosar cona, plqgwacgtdmapmf d:hes@as@ocmtuhwtuabaown@ébmgar nfigeral homeestasist uch t i s,
rheurmat oi g ar . l.at ed
wth O e R0k LB oo ST Moo BN SEhE oBSRRNE. o
The present imhewwatéid artlinitist Paget’ :pdlspasedbsmaalrwpdmdceﬁma aaomag:bmt}zinaljgmadyci um

receptors in | i ncludj ng _humans, which conprises admnistering to
an animal in aa“gﬁ%& mheﬁl"lgh%nlﬂe k&’ﬁ *®fective anount of a conmpound of

Formula (1), indicated hereinbel ow. 30 The present invention
further provides a nethod for | yroi d | evel s in
an ani mal, including humans, wh+e iiss ering to an animal . in
need 20 thereof an effective anDunt of a conpound of Forimula (1),

I ndi cat ed her ei nbel ow. .

2 VWO 99/ 5%6@3 sent invention compnses novel calcium receptor antagomsts represented by

rﬁTV/E H'Sl'lg (9]/\|0 77 2%rmula () hereinbelow and their use as calcinnPfel @rdrabtabbraleRinkild fdiukdne dE

variety of diseases associated with abnormal bone or mineral homeostasis, including but
not limited to hypoparathyroidism, osteosarcoma, periodontal disease, fracture healing,

25  osteoarthritis, rheumatoid arthritis, Paget’s disease, humoral hypercalcemia associated with
malignancy and fracture healing, and osteoporosis.

The present invention further provides a method for antagdnizing calc_iuhi
receptors in an animal, including humans, which comprises administering to an animal in
need thereof an effective amount of a compound of Formula (I), mdlcated hereinbelow. '

30 The present invention further provides a methoed for increasing serum parathyro:d
levels in an animal, including humans, which comprises administering to an animal in need

thereof an effective amount of a compound of Formula (I), indicated hereinbelow.



" The conpounds of the pr esent |nvent| on are selected from For mﬂ}"?nfsb)mnz

her ei nbel owwopelﬁquw ' ‘wher ei n: Y[err
coval ent bond, "al kyl ene or_al kenyl ene of up t , t ons,
unsubstituted or S S ; 1 10 Y[err] is

‘met hyl ene, unsubstituted or substitut ed by C[err] alkyl or haloal kyl;
Y3 i's covalent bond or O S, N-Rerr]. derr] al kyl ene-0 ngerr '
al kyl ene-S, C 1 4 Heiepmppuads of the presemw@m are selected frqwp Eprmuls}ihapinbalqwiar e,

i ndependently, nethyl or ethyl, or, together, form cycl opropyl;

Rlerr] is aryl or fused aryl, di hydro or tetrahydro fused aryl,
unsubstituted or substituted with 15 % y gyabstituents being selected from

the group consisting of OH hal ogen alkyl, @[err] _ al koxy,
Clerr] cycloalkyl, OsJerr]Rerr T [err] CFlerr], '
CHerr]CFerr], (CH[err])[errY] FJSFQ['err] and O (CHerr])[err]
CJerr]Rerr] , wherein n is &n igy eger from0t03and Rlerr] is selected

fromthe group caqsi s s H Clerr] alkyl, Cerr] cycloalkyl;
or Rerr] is heteroaryl or 0 beteroaryl; wherein the hetero-ring
contains N, Oor S, and is aromatic, di hydro or tetrahydro,
unsubstituted or substi tyt 't ~yany substituents being sel ected
fromthe group consisting of O oCH3, CH(CH3) 2, hal ogen, C [err] alkyl,

Jerr] s . alkoxy, Cerr] Eg/cloal kyl, $Qerr]R[eermug¥DNQerr]
OCF[err], CF[err], CHerr]CF[err], (CH[err])[err] CJerr]H

(CHerr])[err] CCIerr]R[err], and O (CHerr])[err] CCIerr]R[err]; G
is a coval entwh&@ii: CHR[err] or CRefr] ,wherein Rerr] is H OHdor O
(form ng a ketone 25 Rlerr] is H OH or O(err] alkyl; Rl err]

is Hor ( err]})ad kgdvaleprboRd, akayttnéer alkagwmawf u’pao mcarbhreatune ‘unsubstituted or
3 substituted by C_q alkyl, or O; |
10 Y, is methylene, unsubstituted or substituted by Cy.4 alkyl or hﬂoﬂkyl;
 Yjiscovalent bond or O, S, N-RIY or C1 4 alkylene-O, Ci-4 alkylene;s, C|.4 alkylene-
N-RTY;
R3 and R4 are, independently, methyl or ethyl, or, together, form cyclopropyl;
Rjs is aryl or fused aryl, dihydro or tetrahydro fused afyl, unsubstituted or substituted_ with’
15  any substituents being selected from the group consisting of OH, halogeﬁ, Ci-qalkyl,Ci4
alkoxy, C3.g cycloalkyl, 0SO;RIV, CN, NOy, OCF3, CF3, CHaCF3, (CHp), CO2REY,
and O-(CHp),, COpRIV, wherein n is an integer from 0 to 3 and RIV is selected from the
group consisting of H, Ci.4 alkyl, C3_g cycloalkyl;
or R5 is heteroaryl or fused heteroaryl; wherein the hetero-nng contains N, O or S, and is
20  aromatic, dihydro or tetrahydro, unsubstituted or substxtuted with any substituents being
selected from the group conmstmg of OH, OCH3, CH(CH3), halogen, C;_4 alky}, C1_4
alkoxy, C3_g cycloalkyl, OSOzRIV CN, NOy, OCF3, CF3, CH,CF3, (CHa)p CO,H,
(CHg)p CO2RIV, and O-(CHy)y, CORLY;
G is a covalent bond, CHRg or C-Rg ,wherein Rg is H, OH or O (formmg a ketone), _
25 Ryis H, OH, or O-Cy_4 alkyl; |
RgisHorCy4 ﬁlkyl; or R7 and Rg logethef forma keto'ne; :



WD 99/ 51569 .

~-PCT/ US99/ 07 ¥A&R99/51569 A and B are, i ndependent ly, sel ect ed frpﬂ’?%gloapéup .
consisting of a bond, CHerr], NH O S and C=0, provided that either
Aor Bis selfaadRagy @mmqeeﬂr,]selmmtfsrgmpaﬁwssns efpcRondrCHa, NH. Q.§'m a
bond; or the . lan ; erein
5 X[ err| an‘ﬁa ;E([—gyr) P'?wgﬁ%ﬁila{]egtg%ﬁgﬂ;ﬁhtg qu/ms&g%t ecﬁgf }EandB %% cthefh

of H, hal ogerfpnﬂlboﬂﬂq»&c]kBmmety is QPmscqteddin@iK—Cféyc(]:%@I kyl, CH2-aryl, and
CH2- het eroaryl row ded that either Xferr] or Xerr] is H X[err]
X[err] and X Mare selected fromthe group consisting of H hal ogen,

O (err] al kyx, ax@)@j’ M‘E mdependentl é]éﬂtﬁ feH the grcﬁb'[cerisishngbb'}k halogen CN NO,,
CH err] - het eroaryl O ary O het er oaryl ,

Ot O bt o eri M, oyl iz oyt and CPasbaserrans ool bl pVRORL0r %5 Bk | ene.
or al kenyl enex%{xyﬂhdt Ry sre SALRQATFroM Q@Erolljp consxstxhﬁ‘@ﬂb%ﬁ!o?éﬂ @dCff} aﬁc‘ip@-ér&lm ed

by a substitue Sel ec ed fromthe

consistin
OH O for m r@-hatet@embr@*}z-aralr Qﬁz-m@t@fybaﬁvl ClQmay! etel‘?ﬂmlr € fpmandnd R'

are @15 ed fromthe .group consisting of H, alkyl, - |
aryl, heteroary @?%)X?Eg ‘F'Fk C(Oaryl, and C(O heteroaryl; 15 K S

sel ected, 10 r oimahwa@mobmxdmkwemt@-mt}ybhe om}{eaylm}ﬂf@p rtc} 5 cz(i'l:bn amds,CN _
d ph t J

Pret orably. LIS RUNEIGE HERF B S Rt ORI P B2 iR S et G

accor di ng t o alkyl, OHF(fotrhiag 4 kdtdrie), aryl, heteroaryl, and NRR", wherein R’ and R" are

[err]

Formula (I1) independeﬂﬁ’é?eéﬁcﬁd from the grppp congisting of FL a"?yh&@ﬁ’éﬁfféml C(QielkAy| or

et hyl, or, tog(@)h?randmmh&efsdrﬂprowl Rlerr]. is aryl or fused aryl,
or di hydro or tetrahé ro fused aryl, unsubstwt uted or_substituted

with any SubsFilsssere "BE‘ltPFggrg'é% ‘E?B’E‘gﬂ‘ng&QZ&'ue- GHoAg @bnsi sting of OH,

hal ogen, ( ergnl pﬁ!lrmé’:eungély acle rsllts%&@&ﬂple)gs flefebr.CyCl 0al kyl ,
osJerr]Rerr], err] [err CFlerr], CH[err]CF[err] wherein

Rlerr] is s%ﬂe% é/dthmcermmés rthameeatnsvestlvm'gwe#mcu@f aspyding tRyI
C[ err] cycl oaﬂ;&%lﬂa(ﬁ err] cycl oal kyl ;

/—(xr“

20 AP _. | . Formula (II)
wherein: ' | -
R3 and R4 are, mdependently, methyl or ethyl or, together, form cyclopropyl
Rgis aryl or fused aryl or dihydro or tetrahydro fused aryl unsubstituted or substituted
| with any substltuents bemg selected from the group consisting of OH, halogen, Cy_4 alkyl,
25 C -4 alkoxy, C3.6 cycloalkyl osozle CN, NO,, OCF3, c1=3, CH,CF3, wherein RW is
| selected from the group cons:stmg of H, C1_4 alkyl C3 6 cycloalkyl C3.¢ cycloalkyl;

romt e group conS|st|ng -t



- CHerr], NH, O S

VI 99/ 51569 e . PCT/US99/07722
PCT/'US99/ 07 M0 99/51569 R[err] i s heteroaryl or fused heteroaryl; wherein

the hetiro-rin contalns aronatic
t et rahydro, - g%i)’ét“f"f‘[??% %% f“sﬁ‘g’b%?'?‘"l%n't gh"’ﬁ)i“t“?f’ hefiro-Ling, §?W4‘i‘!’§ﬂ% °b§ F’H{;’
se| ected fr Onhxbhﬁué] rdﬂi#ﬂro(‘d? Restrafiydré) ﬁhnﬂibstﬂﬂcd GQdSsutﬁiblﬂ GFHB):r%« subsﬁdt@éjﬁbeu@[ err]

al.kyl , C[err] al kox err] cl oal k rr], rr]

CF[ er r] CH ef ‘jcﬁd[fé?"l‘ fhe g""l‘}P °°'R[58P$T H, Q?HE@I'BFH@W f‘ﬂ?&ﬁ“nﬁl &aﬂ‘é‘! and
A and B are, con ting of a bond,
CH err], NH, hlﬂgépég%Eﬂoylkylsed:ﬁ% %vr d t%at}%@tjﬁer ASIOf :3 ?s sel ected

from CH2 ahd Relis H.rOIAoaﬁdchnmgéqeww) and forma bond; or the A-B noiety

is represente r El, 3g
[ ndependent I yg‘saté?‘ect e%pénd ' ég%er%)e&gmg‘otﬁeséktﬁé %ns%? aﬂfofx NH\l0 S
N err], 10 aﬂi{@*@]pra‘h&aﬁlthateykdraadrlanb sel@kddefronh CHp\ahd NHmdrAChﬂdBetbgﬁsaryl ;

id d t hat t 3 d X4
Selected from® h‘e‘n’é’P&f{Se‘Fd%m ?‘F‘%cf rarrersmeﬂar&&rﬁiﬂ ?52"681< 4 al Kyl , "0 ar yl
O heteroaryl, X@"a‘h@ ]areaiﬁa'e!pen&hﬁld)efeldcteh €lofi 18 t%_é%h% ccﬁalsiﬁaxllﬁ ofq Qll@ﬁéh' CN, NO»,

C(O)heteroaryl eroar Jis a

coval ent BOndCia 4ll§M1-é7r¥él°alblla¢Hg'|aélhéné CHa’r @M{E‘O‘Gﬁec’r}bﬂﬁﬁhﬁs xjaﬂf Besris He ons,

15 bst t t

L9 i LTSSt 2o xRS i . g P BRI /RN Bt 017
NRR', wher ei nOrheteseaty|RCHararyli Gidte paserdamlt alicyl, C(O)arytél(@bhemahﬂ(ﬁﬁmagi ang
consr sting of dﬁ(oﬁ l}éYelr?gr;ﬁraXJiJ Fhet eroaryl, C(Qalkyl, CQaryl, and

C(O heteroaryl; selected from the group consisting of CJerr]H,
CJerr]Rerr]jJ lsG-d;ovaimt baid, akPlene, O-alkyleneldp atkegylafef aptoy/s caljoaratdms, s aryl or

f d d t d ryl, tituted .. btttd
w th any’ 5% b PPelbRe b fndal b SRR SoaL e Bone reriond St er ).
CHerr]CHerr hlkyherp@@monq &fyl, ]hedafb'fa@/ll Qﬁwmal kmérem(ﬂ\lanm £ rn]depemé?&wr rl,

CFlerr], CH2CF3; R5 i s eteroaéx used heteroaryl wherel n the

hetero-ring cé ?“é‘?drf?‘\\l‘he@%‘? cansistps piH Whmlchete""a"yl @ alkely S{Qaryl. and
tetrahydro, ugOjhefetdaritied or substituted with any substituents being
sel ected 25 fromthe group consisting of OCH3, I{)al ogen Clerr] alkyl, |,
CN, N err], &depedected franrphe grqup consisting ¢ €Q@7t8.COZRTY, OB@ad €Ny and A
and B aregpi ndepen f

& ARG biérerd Ry E iR 351 o EDRUS UG N B,
from CH2 and RFfubgsituted a'rtt! aB’ subqaudmrbem Seletftcﬁ from thecanennp consisting xf ©CHR, and

oot e Char HPETE B IR Y RO O o W o1 )
5

heteroaryl or fused heteroaryl, wherein the hetero-ring contains N, O or S and is aromatic,

dihydro or tetrahydro, unsubstituted or substituted with any substituents being selected
25  from the group consisting of OCH3, halogen, C1_4 alkyl, , CN, NO9, OCF3, CF3,

CH,CF3;

Rgis H; and

A and B are, mdependently, selected from the group consisting of 2 bond, CHz, NH, O, S

.. and C=0, provided that either A or B is selected from CHj and NH, or A and B together
30 form a bond. _ : .
- X1 and X5 are selected from the group consisting of Cl, F, CN, and NO»;
- provided that either X{ or X5is H; -
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PCT/ US99/-0773099/51569 X2, X3 and X4 is selected fromthe grolBFHEH0ZIRNng
of HF, d, CN Oaryl, Oheteroarl - CHerr]-aryl,

CHerr]- het er o?éa W3, an@@@)las@ﬂcredtﬁ(o@ theg:enpemry:lsung@ﬂ(!ﬂ:r)@lrm\r Oﬁr&ICB)Heefmﬁar yI

glr kyl ene or‘] Epcﬁl%aglcar Eetemat?@rrécﬁ lw@ﬁ‘gﬁr &t@ﬂ%ﬁk%ﬂ%ﬁ %ﬂetoréﬂy

Clerr] alkyl, ¥BKyl, heteroaryl, or NR R', wherein R' and R are

i ndependently selected fr e gr.oup, consj stin H _al kyl, aryl, -
het eroaryl , Fisa ‘6f ‘éﬁ"ay?lky @fd)"éﬁ"gllene%f lé(l °rﬂ§t“8rt‘b%1F%¥P°“ atoms,” ' j g
COerr] R eisr] unsubsmutedhzbsabsmnea ey @MmkyR[aaﬂ rﬂetek‘&r)q NGNMRR" NG RF and R"

het eroaryl or fused hgzteroar ,_Wher.ein the het erori ng contains N, O

or S, and is SAdigeReRdently priertsd feam eesroanwetmms%@wi pt.dgtesaryl,
substituted w¢day. & i & heash selected fromthe group consisting
of hal ogen, Ok e?ftry ierr] ﬂgnd d err]al kyl ; R6 is H and
A and B are, ifé ently, selected fromthe group consisting of a bond,
CHerr], O oryéuapferdd tpﬁl' (LI} and Xerr]
are i ndependent I ;%CI CNRSQS LW ‘hgphé&‘%a‘pp‘?}ge“ﬂé‘a“’%‘ﬁ &L" t$ X err] or
X[err] is I heteronngxpetam} No© oXﬁ.emd]s mmaqcednhjdrabete&hhyﬂ?d mﬁhbsnitutehd{

J | k f 5 carb
unsubat Cut oa ‘Sr Ry il BB Sy Bupg PeciaTioRbaf oS sovsireet efpaeh ) 1

R and R' are s@CHg‘,t@@ dndady_44fle/l;gr oup consisting of H, alkyl, aryl,
het er oaryl , Qalﬁxl C(Oaryl, and C(O) heteroaryl; Kis
qurr]R[err] Preferred het eroaryl s useful in the present

i nvention i nC | Aldel Bia|iindépehdeney] sélBsled from the gfoWpTbhdiding of Qbﬁnﬂ%l—l?@ or A and
I soqui nol i of uran di hydr obenzof urans, benzot hi ophenes, 25

di hydr oberiZot rﬁt?ﬁﬁé?fégm% ‘}9yr| di nes. As used herein
"cycloal kyl " ref &idX{ Qe fRbjendaitly X1, x80st Noyt ed 3-7 nenber ed

~carbocyclic rings wherein any substituents are selected fromthe gr oup
consi sting of P“P!"deélthate“hefxllﬂfxspsHN(R[err])[err] SR{err] and O Rlerr]
unl ess ot her wixgg rqq{ £E8H CN, Clor J- used herein "heterocycl oal kyl
refers to optlonall substitute or I% 6 or 7 30 nmenbered heterocyclic
rings contai nifiga &W@bn'zboné-taﬂwdmp entdkmleae:ofsqb t6 £ oarbdi atb]ps anshbSituted or

As used hegpei Qupetiftl f SNIORS | I skl aromatic group
with at uea‘stédo enﬁl %é%éﬂl ng a d(‘)”}r?llje%éga%%n efe %‘gcﬁ‘?"ﬁ SEEHP |
cont ai ni ng up ceusisting of &h pikylasryll hereroaryl, C(O)‘al)@b@t_(@)amg a (O)etercdryl] i ncl udes
(éar bocyclic arlé’lsrcd}'i‘éiv.b' aryl groups, all of which may be

Preferred heferoaryls useful in the presént invention include unsubstituted and
substituted quiﬁolines, isoquinolines, benzofurans, dihydrobenzofurans, benzothiophenes,
25  dihydrobenzothiophenes and pyridines.
As used herein "cycloalkyl" refers to optionally substituted 3-7 membered
carbocyclic rings wherein any substituents are selected from the group consnstmg of,F, Cl,
 BrlI, NRIV)y, SRIV and O RIV unless otherwise indicated. ' _
' " As used herein "heterocycloalkyl" refers to optlonally substituted 4, 5, 6or7 |
30 membereq' heterocyclic rings containing I to 2 heteroatoms selected from N, O, and S,
' © Asused hér'ein, "laryl“ refers to an optionally substituted aromatic greup with at
least one ring having a conjugated pi-.électron sysrem, containing up to two 'r:dnjugated or

fused ring systems. Aryl includes carbocyclic aryl, and biaryl groups, all of which may be



PCT/ US99/ 07722 WO 99/ 51569 optional ly substituted. Beghfdobgeary!
i'ncl ude .pher®yP 93§88 apht hyl . More .preferred aryl i ncl ude phenyl .

Gorr] kol , i ioihfseEe it il b dgpapdfad ST 0 PREFEA Y DT, o

represents encrh]ldeajhleyyl Rreferred substm@earsra]re sslected dilomythe groBp consisting of halogen, used

neroi . ai keri-s g Ok G, Mt e BE0E BUNs whrsi R aetsos S b,

cont ai ni ng at d:ﬁ@syclamleﬂcar bon- carbon doubl e bond and containing upto 5

carbon ato tog,et er rocarbon chain may be
strai ght, gsanched% i?gg? 'efersmeclsﬁgg%? B‘é‘m{s are selected fromthe

group consisting OfAf'é’dng&Qm, ‘Glkeh F\?’l] reBdr&kislan o%{aﬁ{/ Ellbs@ﬁfeﬂ'h&&roé&bon by CN,
OSderr] R and NJerr], wherein represents Cerr] .al kyl Cerr]

cycl oal kyl .  containing at least ong casaqueraphon dpyble b%dwyﬁy‘?nwwes upiQ 5t°6"b8ﬁ a@msu onal Iy
substituted hygdHosae taﬁ& %emiaenyl hydrocaftidh @hdih Hﬂyaés&a?gﬁtbrﬁeﬁed%%mﬁ %\gbon

triple bond between e carbon”at'ons and contalning - car
atons j oi ned twhsitkeats areietectal krpmythe grovl expsistingof helogen. ﬁn.y;a!i@l AGEy §F3 -

Consi ot ng %oi i Cft G4G Rint ABE R bR 15 98 BECER A HBl

oSO err] R and NJ eAs ]xsed\hheme latkyhy1l' exfiere BcamtoptiGiatly IS\}bstltuted hydrokarborogrodg err ]
cycl oal kyl . I i nventi o

ot et one or MR JHRSPF Frebon oo Splp banLheien M reshay S a08 PR IRG 1
and optically mb i5\carbbf aidts joited t6fethief) EEifR alkyRPItyabSarbon groupiidly Bd Adtght-eoner s

are cont enpl be within the scope of the present invention, 20
Preferred conpcg‘a beanehadeor Syl My st %ww&sarese}%%ﬁ?faet he group consisting of

(R -N[2- Hxsdr C%Ycrg@n (5 uR 00@F§ bpﬁaomemoas@ Ryshd NOSWNeYaiR RQ'E[YrEJentsJGl_4
-di et hyl -2- (2 nap t hyl yl am ne;
(R -N-[ 2- Hydro%¥]§'¥13f€2-6(,°9’ AYkA- ( 2- car boxyet hyl ) phenoxy) propyl - 1,1
- di met hyl - 2- ( 2- e
(R) " [yl oxy- 3- T8 RO oy B AT RSt oy cpviap one on more sy
- di met hyl - 2- ( 2arbon atomsnaag Ik prijtdn rpyqnamanréoptmally active forms. All of these compounds.
R) - N-[ 2- Hyd
f dl) ot L | Hg 2‘2’2&6 d%as&?eoﬁ%é?s&?%&fxﬁeﬁ)lp%ﬂ{dli%é/ RitRB e RO RELRYAenton. !
(R) - N—[2 H0dr oxy- 3- mﬁeuyémn@u(ncﬁ-otwemshuanmm)qﬂminoxy)propyl]
m.ne;

(RN L2 tyclr SR BrargRi s kit BBy hpbenssy evea st | dimptit 2:2-

1- di met hyl - 2- (hphthylethylfrdialt hyl ) et hyl am ne;
7 9/
PCT/ US99/ 07722(% -b?—[2-Hydroxy-3—(2—cyano-4~(2-carboxyethyl)phenoxy)propyl]-1_,1-dimethyl-2-(2- .

naphthyl)ethylamine;

25  (R)-N-[2-Hydroxy-3-(2-cyano-5- (3-carbethoxypropyl)phenoxy)propyl]—1 1-dimethyl-2-(2-
naphthyl)ethylamine; _ _
(R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carboxypropyl)phenoxy)propyl}-1,1-dimethyl-2-(2-
naphthyl)ethylamine; . : .
(R)-N-[2-Hydroxy-3-(2-cyano-5- (2—ca.rbethoxyethyl)phenoxy)propyl]-I 1-dimethyl-2-(2-

30  naphthylethylamine; . :
(R)-N-[2-Hydroxy-3-(2-cyano-5- (2-carboxyethyl)phenoxy)propyl] 1,1-dimethyl-2-(2-
naphthyl)ethylamine; |



(R - N—(2 Hydr oxy- 3- ( 2- cyano- 4 (3-car bet hoxypropyl )phenoxy)pro%y

- di met hyl - 2- 4@ 99/s1869napht hyl ) et hyl ami ne; TosssiTraz
(R) - N-[ 2- Hydr oxy- 3-( 2- cyano- 4- ( 3- car boxypr opyl ) phénoxy) propyl ] - 1,

1- di et hyl - 2- (R)-N-{2-Hydegxl 3K cy artobdy(3acarteehoxygsopyl)phenoxy)propyl]- 1, 1-d1methyl-2 (2

(R -NJ2- Hydrox 0- 3- (3- car bet hoxypr opyl ) phenoxy) propyl'] - 1,
1-di net hyl - Q%thyl)g&‘y&%é%ﬁt hyl ) et hyl am ne;

(R -N-[2- Hydr @R)fNé!2&E*dﬁqxane(z&yérﬂ>-4?@mmwmmphmmwpylﬂm (pdimpthy2-(2-

, 1- di net hyl - (Séé’ I ht hyl ) et hyl am ne;

(R) N- [ 2- Hydr t@'{eﬁ‘y o 3- (2- car bet hoxyet hyl ) phenoxy) propyl ] - 1,
1- di-nmet hyl 52- ((ﬂ)—NJ{Q-HydPo'?@fBT-dZ}Gyiﬁfﬂl&d @ﬂ}eﬂfbx yl)phenoxy)propyl]-1,1-dimethyl-2-(2-
(R) - N-[ 2- Hydr ox (2-cyano- 3- ( 2- carboxyet gphenoxy propyl]- 1,

1- di net hyl - 2- (nzphthyl)ethyimw hyl ) et hyl ani ne;

(R -N-[2- Hydr gnyquﬁiyd%@oﬁ%ﬁ,)ﬁ% Eaeaamyﬁ%ﬁlﬁ»hé&ka%%ym [10ditlethyl-3(2

-dimethyl -2 yl am ne;
(R) -N-[2- Hydr@ﬁl}h@dxeﬂl)’l?}mm 4- (car boxynet hyl ) phenoxy) propyl]- 1, 1

- di met hyl - i
(R Tt SRz RO AU L AR s g 2
1- di net hyl102- (n@phthylethylamipeht hyl ) et hyl ami ne;

(R0 N[ 2o Gy a0 2 PRI, ) RBEASS 0 iy 2o

R) -N-[ 2- Hydroxrylpiﬁh)(l)éﬂqmnm% (2- car bet hoxy-trans- et hyl ene) phenoxy) propyl | -

(R T [ 2- ryclr SRR oA o g PP enmsy Ry Bl e 541 1 -

1, 1- di net hyl - naphthylethy(aznifapht hyl ) et hyl am ne; 25

(R-1-11, y| met hoxyphenyl ) et hyl am no] - 3(4-(2-phenyl -2-R S-
met hoxycar 50n3§é&ﬂ§ﬁ>}%‘8‘é‘ﬁd§?ﬁya‘tﬂ'ﬁféﬂ’°ﬂ‘ﬁ?t Yl)Phe“w‘Y)(PF%PYIi -11- ‘g‘m"‘hy“z'(z‘
~1-di net hyl - KRRty yadigady| ) et hyl ami no] - 3- [ (4- (2- phenyl - 2-R, S-

car boxyet hyI )) %enox | - propan- 2- ol [

i et hyl - 2- ( AR Ry Ry mm@pxmqt%@mbwwmyned dimethyl-2-(2-

nmet hoxycarbonw i;‘ %ﬁpxy] propan- 2-ol ; (R) 1-( 1
1- di net hyl - 2- (fﬁiﬁalgﬁhﬁ et hyl am no] - 3 [(3 benzyl - '

met hoxycar bo n;ﬂR)rb’t yHlydporyrfot@ydyann- @ﬁarbOZymthyl)PhenoxY)PrOP)'l] -1,1-dimethyl-2-(2-

8 PCT/ 99/ 51569 (R - -[1, 1
- di et hyl - ?ﬁ]ﬁf&ﬁh)y ?M%WI am no] - 3-[ ( 3- benzyl 4- car boxynet hyl ) phenoxy]
R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carbethoxy-trans-ethylene)phenoxy)propyl}-1,1-

dimethyl-2-(2-naphthyl)ethylamine;
(R)-N-{2-Hydroxy-3-(2-cyano-4-(2-carboxy-trans-ethylene)phenoxy)propyl}- 1,1-dimethyl-
2-(2-naphthyl)ethylamine;
25  (R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3(4-(2-phenyl-2-R,S-
- methoxycarbonylethyl))phenoxy]-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(4-(2-phenyl-2-R,S-
carbbxyethyl))pheﬁoxy] prdpanéz-oi'
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino}- 3—[(3-benzyl—4-
30 methoxycarbonylmethyl)phenoxy] -propan-2-ol;
(R)-1-(1; 1-dlmethyl-2—(2—naphthyl)ethylammo]—3-[(3-benzyl-4~
| methoxycarbonylmethyl)phenoxy]-propan-2-ol;



propan- 2-ol ; (R- 1- [1, 1

- di et hyl - 2- WO 9E1BIxy phenyl ) et hyI am no] 3 [(3 benzyl
car boxynmnet hyI ?‘Ehenoxy] pr opan- 2- ol ;

- di et hyl - @ﬂﬂ@e@wm}ﬂfw@m@lﬁcm Pwmwﬁ%ykwmewppbeaﬁ&%xy]
pr apan- 2- oI ropan (23;1.- 1-[1,

1-di.net hyl - 2 (p4 met hoxyphenyl ) et hyl ami no] - 3-[ (4-( - hydr oxy) et hyl ) phenoxy! -
propan- 2-ol ; (R)-1-[{,Rdimehyl-2-(4dmethoxyphenyl)ethylamino]}-3-[(3-benzyl-4-

- di_ et hyI 2(4 { o] - 3-[ (4- (2 cyano) et hyl ) phenoxy] - 10
or opan- 2 ”%&%&@B% o}(ﬁ (R aE-81¢

2-[4-[3- [25( 4-(RpiibtdirhayliZ) (4imehakypheni)dtigtiamihalal-[(64(3-Bydroxy)propyl)phenoxy]-
hydr oxypr opoxy bené‘o‘ﬁl benzoat e; (R -2-14-[3-[2-(4- Met hoxyphenyl) -

1, 1- di met hyl et SR2&1Tfol - 2- hydr oxypr opoxy] benzoyl benzoi ¢ acid; 15
(R) -1 -[1,  (R)-1-[1,1-dimethyl-2-(4-methoxyphenylethylamino}-3-[(4-(2-hydroxy)ethyl)phenoxy]-
1-di nmet hyl - 2- (4- et hoxyphenyl ) et hyl am no] - 3-[ (4- cyanonet hyl ) phenoxy] -
propan- 2-ol ; Propanegli " 1.1

1- di met hyl - 2- ( KA hR i phstiyDethy Bk o308 BylydteRd@pan- 2- ol ;
(R-1-[1, 1- d(ﬁémﬁ e had )H%)?yp)lﬁgn)ﬂe ?'hy|'g°?ﬁﬂg mayrahﬁ PRGSO

met hoxycarlﬂonwFMFﬂyql)phenoxy] propan-2-ol: 20 (R)- 1 [1,1

-di net hyl - 2- ( gt [ = Ml = CMano) phenoxy] -

S oman ot A(Rme?%f _iﬁ?fﬁ?% QLARhATbIRAYD-1; 1L diciel fefrraftiifol 3!

1- di met hyl - 2. (hydrosypropoxyeengplylbendepteani no] - 3- [ (2- ni tr o- 4-

hyd t hyl - .
11T b et R BB kgt amipl2 o a. 25
met hoxycar bonWyrlmxmrbpq)dywamoy]beqmompmm-z ol ; (R- 1-[1,1

;:glr gg;cyrlet yI )Bgzr{g.iﬁrgﬁﬁﬂ%%eég lx?/{)?lerﬁg é:%ﬂ%émgf‘ i{4fyanomethyl)phenoxy]-

- di net hyl - 2- ( ZrepiEély! ) et hyl am no] 3- [ (4- met hoxycar bonyl ) phenoxyl - pr opan-

2-ol; 30 (R -

n 1, 1°di et hy RS <mh 4 mehgaberHdg b einal- s ERToBB Bl 2- o
(R) - 1-®R)1.(11: dﬁh&fﬁil@iﬁﬁaﬁ&yaﬁnﬁl@eﬁmi}m&j -3pdabyl am no] - 3-[ (2- cyano, 4-

e'E hoxycar bon Ineth I henox ropan-2-o0
9 Y V\Dy gugthopy y )g ny1metglyl)pgenoxy]-propan-Z-ol

PCT/ US99/ 058722 11,11 1o Btk izl Lnothonvohenvethviaminol-3-((2-nitro4- —
1- di met hyl = 2- (2(4)m°,[t'hox )ény{A) me o:iy en%(c)'. _yafnmg C[>(/aﬁxor_o -cyano)phenoxy]

car boxynet hyl )psepandxsl] - propan 2- oI _ (R- 1-[1,1
-dimet hyl - 2-( A(R'Sr-qE[E'ﬂWﬂgﬁﬂyi-24?&1£}m@Bﬁéﬂ?ﬂ)étﬁﬂgrgﬁibl-3-[(2—nitro-4—

(hydroxymethyl))phenoxy]-propan-2-ol;

_ PCT/US99/07722

(R)-1-[1,1-dimethy l-2-(4-methoxyphenyl)ethyl'amino]—3-[(2-nitro—4-

25  methoxycarbonylmethyl)phenoxy]-propan-2-ol;
(R)-1-[1, 1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-nitro-4~
carboxymethyl)phenoxy]-propan-Z-ol

(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino)- 3-[(4—methoxycarbonyl)phenoxy]-propan- '

N 2-ol; ; :

30 (R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino]-3-[(4-carboxy)phenoxy]-propan-2-ol;
(R)-1-{1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-{(2-cyano-4-
ethoxycarbonyimethy!)phenoxy]-propan-2-ol;



t hoxycar bonyl et hyl ) phenoxy) - propan-2-ol; 5
[ 2R- hydr oxwodafsissoni t r o- 4- [ 2S- et hoxycar bonyl - 2-

rrNe . PCT/US99/07722
[ met hyl sul f onyl ] am no] phenoxy] pr opyl ] -

1,

N-

y

1- di met hyl - R4 hetinmthybRdrpeitokyphemyijerhylamino]-3-[(2-cyano-4-
[ 2R- hydr OXy < 3 2s- nethoxycar bonyl - 2- [ pht hal i mi do] phenoxy] prop -
17- 1,1 - b%ﬁ&fh))?ﬁ’f ’f’hé’ﬁ??f‘ﬂ?ﬁ?et hyl ani ne; -
N- [ 2R- hydr oxy (R [ Bi-Bintetityl2-(I-Aidtoayghexpethylarinb]-31[04-
Ca DO Dy o) B ey boHeRgy] Propy! ] - 1, 1 -di methyl - 2-
N[ 2R- hydrs)xyrﬁfzﬂzh?ydm rsof[ztnitrasrﬁzslemax% ohgmy| - 2- [[[2-
car boxy] phenyl ] car bon ani no] et hyl enoxyltﬁrozo 1, 1-dj.nethy]-2-
[ napht hyl ] et h;,qnathylﬁléfonx amm?]l:éqngx;[]prgpyl] 1,1-dimethyl- f:t-methoxyphenyl]ethylamme
1-di met hyl - 2- g rdkylaL 3 -hind zs%ﬂ?bx&éa?bdn?r-@.mmnhm?@ma;&1propy1] L1-
nmet hoxycar bonyl phenoxy) pr opan- 2-
(R-1-[1, 1-di Mﬁwllﬂné@twﬁpﬁhﬂhwn)sm hyI ami no] - 3- [ (3- ( 2- ani nophenoxy) - 4-
car boxy) pheno -2 ] 3 maceutically acceptable salts
and conpl exesﬁLer@@P@} Oﬂﬂmm 125 cm%‘?/&e feferred conpounds of the
present i n0entcaboxylptehylikarbonyllamino)ethyllphenoxy]propyl]-1,1-dimethyl-2-
(R) - N-[ 2- Hydr ano- 4- ( 2- car boet hoxyet hyl ) phenoxy) propyl ]- 1,
1- di et hyl - ??\f’hg”ﬁg‘hyc‘% BBFt hyl ) et hyl ani ne;
(5) N;L2| Hydr m«mhx&o@yaammm(@fzsa?mxyeamwmmxy) propyl]- 1, 1
- di net hy yl.a
(R [ - vy rpouptsnahoniiamsoct g ooy drrony S Por opyl 1- 1.
1- di net hyl - 2- ([Qaphthyl]ethy]&ﬁﬁbt hyl ) et hyl am ne;
(R) - N-[2- Hydr ox i/ g Q- 5-(3-car boxypropyl}Phenoxy) prog)yl]- 1,
1- di met hy[132- (BFLTL, dlmfﬁ%ﬂt(ﬁym*éhmﬁhawl- -{(3-(2-aminophenoxy)-4
(R -N-[2- Wdr(?ife!ho'i §afodny
1- di net hyl - 2- 6 | ami’ ne;

(R by R i simghia. %mezuwmsamquwemmnwm- 11

-18| nmet hyl - V@%‘é’?g{%“‘mg’@wm‘k 5%1 hyl am ne;

PCT/ US99/ 07722nd pharmaceuucally acceptable salts and complexes thereof.

(R) - N-[2- Bydroxy-3 y) propyl ] -

TR %l " M6 bl ? 2 @%J‘ﬁé@é{?{ IRPQAL&P{;&%%

(dR) N- L2| Hgdz gRyNﬂ%{PE'dmﬁﬂﬁ(Zl‘b;!éﬁffﬁf hﬂb@ﬁthmgyﬂy))plmbw@mwlw)ﬂdlmeﬂlym -(2-
- di net hy t hyl ) et hyl ami ne; ! .
(R) - N-[ 2- Hydr &Vtylk?y% - 3- (3-car.bet hoxypropyl ) phenoxy) propyl ]- 1,
1-di met hyl - 2- (R)-N-[2-Hydroxy-3- -(2-cyano-4-(2-carboxyethyl)phenoxy)propyl}-1,1-dimethyl-2~(2-

ﬁﬂﬁn&y -Bio &ﬁ”@%ﬁ hoxyet hyl ) phenoxy) propyl ] - 1

naphthyl)ethylamine; .
25  (R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carbethoxypropyl)phenoxy)propyl}-1,1-dimethyl-2-(2-
' naphthylethylamine;
(R)-N—[2—Hydrbxy43—(24cyano¥5'-(3-carbo)'<.ypropyl)phenoxy)propyl]- 1,1-dimethyl-2-(2-
naphthyl)ethylamine ' : ‘
(R)-N-[2-Hydroxy-3- -(2-cyano-5- (2—carbethoxyethy1)phenoxy)propyl]~l 1-d1methyl-2-(2-
30  naphthyl)ethylamine;
- (R)-N-[2-Hydroxy-3-(2-cyano-5- (2-carboxyethyl)phenoxy)propyl] I, 1-d1methyl-2-(2-
naphthyl)ethylamme '

10



ht hyl ) et hyl |
?%I)O N-%IZ) ﬁm%o)as;}s&%ez cyano 3- (13- carboxypropyl ) phenoxy) propyl rCIIUwaowzz_
- di net hyl - 2- ( 2- apht hyl )eth :
- (R -N-[ 2- Hydr é&)yNs‘z'(I‘Q’—dE‘_%ﬂﬁdl@}’Q@ ér%éheHG%mwmﬁWémWyBﬂdeFmvk,z-@

- di net hyl - 2-( | ) et hyl am ne;
(R) - N-[ 2- Hydr %?& IFE%?%)%% 3- (2- car boxyet hylgﬁhenoxy)pro 1yI]- 1, 1
- di et hyl - 2- ( 2R)-N-[2-Hydraxp3+@ydyjnet4r(3-cashoxppropyl)phenoxy)propyl]-1 ~dimethyl-2-(2-

(R -NT2- Hydr 4- (car bet hoxynet hyl ) phenoxy) propyl ] - 1 1
- di met hyl - %M' r?m(-,ﬁ.ﬂ;;;ﬂ% hyl ) et hyl ami ne; 15

(R N[ 2 H§dr @R);«Naz(fﬁ*dmfﬁe(%y@m& fi!eoeybwmyprmﬂbhmy)pmpml, Itdimethyl-2-(2-

, 1- di et hyl - éé“ i eDht hyl ) et hyl am ne;

(R) - N- [ 2- Hydr SRPOYDRSVIANING 5 ( car bet hoxymet hyl ) phenoxy) propyl ]- 1,

éLk;jl rreE hyl - 5 ((R)-N—[Z-Hydrdi@!fﬂq@kﬁyl(n)d%‘.{-(t‘)Wd:aﬁiﬁxyﬁml))sl)prl:enoxy)p)mpyll -1, ll-jixmethyl -2-(2-
N-[ 2- Hy r ox ano- 5- (car boxynet hyl ) phenoxy) propyl ]- 1

1-.di met hyl - htwet?hy%b?ﬁ'hyl ) et hyl ami ne;

R -N-[2- Hydr om.ﬁ ¥ @@%é dygnCRhakimokydthAipheRix kB IPNERRWY - RPY | ] - 1
, 1- di et - 2- (2-napht hyl ) et hyl am ne;
(R -N-[2- #er@ﬁiph‘éf Dethykapings- 4- (2- car boxy- t r ans- et hyl ene) phenoxy) propyl ]- 1,

1- di net hyl - (R)-ﬁ_[?:ﬁﬁ&@@éz*whao@g- J};]ﬁlﬂgxp&hyl enoxel%)ropé/l] -1,]-dimethyl-2~(2-
(R

(R-1-11, 1-di 2- napht | am no am nophénoxy) 4-
met hoxycar bonylhglphé)?dma}mm'opan 2-o0l ; (R- 1-[1,

1-di net hyl - 3#) ﬁﬁ%"jﬁ@( en -%ygﬁohaf chmeglglg[&étﬁyl{pﬁer%uﬁ)%wpyﬁ lﬁsalmethyl-z-(z-

met hoxycar bon
(R-1-11, 1-di mmpmwl)eﬂry(amxmt hoxyphenyl ) et hyl am no] - 3-[ (3- benzyl -4- 30

fné‘lt 28?%;?_ %ﬁg& F}EW(}%”%Q@YC&W? zg‘F %gaorxrgetﬁyé}@?roxxfprgpylljl ;&imethyl-2-(2-

met hoxycar bonyihpmwnetr)ymﬁmxy] pr opan- WO 99/ 51569
PCT/ US99/ 0772

T ot - 3 BNy S vty %Eﬂmbsthff%‘“%@ﬂWF“%Y)@&%B%yh‘éW% o)
propan-2-ol; naphth)(lBihymxﬁH{ |

2[4[3[2(4 t hoxypheny 1, 1- di et hyl et hyl am nol -
hydr oxypr 0pOXggg@r{gd-ixdm%étgangs-(ca(qqumqh{l henoxy)propyl]-l 1-dimethyl-2-(2-
i L Ak Pl e
1- di mZ\t hyl - y -NrHXP&grymréﬁéwagpwlzambﬂb?xmfr@zethﬁgqmbhﬁwxy)pmwll-1 I-
met hoxycar bon n-2-ol ; (R- 1-[ 1,

; ph - Rfl?ﬁ@ﬁz th Ara R

1- di met hyl - 'm noj - 3- [(4 met hoxycar bonyl )phenoxy] pr opan-
10 2-o0l; N— [(BRNHQdixdxgoey?,&-(2E@am-4-(23ea¢bc[x2-$vm-hthx;enap&mM)Ptﬁpyl] -1,1-dimethyl-

[rret hyl sul fon)ﬁl noxy]l propyl]- 1,
1- di et hyl - ﬂ‘g’b{%‘% H ‘et hyl am ne;
25 (R)ol-[l {-dimethyl-2-(2-naphthyl)ethylamino}-3-{(3-(2-aminophenoxy)-4-
methoxycarbonyl)phenoxy] propan-z-ol
R)-1-[1, 1-dlmethyl-Z-(4-methoxyphenyl)ethylanuno]—3(4-(2-phenyl-2-R S
methoxycarbonylethyl))phenoxy—]—propan-z-ol, ' '
| (R)-1-(1, 1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(3-benzyl-4~
30  methoxycarbonylmethyl)phenoxy}-propan-2-ol;
(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino]-3-[(3-benzyl-4-
methoxycarbonyimethyl)phenoxy}-propan-2-ol;

11



-N—[2R— hydroxy 3- [[2 ni tro-4-[2S- met hoxycarbonyl - 2-[ pht hal i m dcg_lphenox%lprop
yl]--1,1 - woogsigsonet-hyl - 2-[ napht hyl ] et hyl am ne fUS99/07

N-[ 2R- hydr oxy-3-[[ 2-ni tro-4-[ 2S-met hoxycar bonyl -2-[[[2- 15 :

car boxyl phenyR})-t-4t, bdnytt@xdm(ﬁm]apmlt)ﬂ)}th]ybhem&y{@bwyll-‘}-carbpxymedwhehen%)d-z-

[ napht hyl ] et 2))14 Q?‘zr}ﬁ’ and phar maceutical |y acceptable salts and .
conpl exes th reor < o0 ' The nost preferred conpounds useful in the -
present i nverR)-Methyh2{[4+{B[2-(4-methoxyphenyl)-1,1-dimethylethylamino}-2- - '
(R -NT2- Hyd 2- car boet hoxyet hyl ) phenoxy) propyl ] - 1,
1- di net hyl - é%x%Spoxﬁﬁﬁ?ﬁ"H&W#&t fyl ani ne;

(R -N-[2- Elydr(n)cya{ &1(dﬁnayﬂnq%e(u?oxmfebﬂwdimhélm%ﬁmywOpyl 1-1,

1- di net hyl - 2- (2- gwg thyI ani ne;

(R) - N [ 2- Hy dieghegsyearionyigme P‘!F"? é’éﬂ%‘é?‘h’bxypr opyl )phenoxy) propyl I - 1,
1- di et hyl - 2+ ‘111-d Hﬁ@b@m{éta& h 28)-3-[(2-nitro-4-

(R) N-[2 Hydr(o% -[ e ano 5-(3- g%b@%ﬁﬁa&)‘y@) Her?gg?y)propyl] 1, 1-di net hyI
%myw c)ng R yAehenexyl-propan-2-ol;

(R) I\F[2 Hydr, Rrafs 3 -

1- di et hyl - (?EX'[?"I‘d?m&Xﬁ%%a @ﬁﬁ%ﬁpﬁ%ﬁ&g%ﬂ“ew ){91)%9:@&5:} pr]:pan

(R -N-[2- IBIydri’eodyl\BB&h)@nyud-[B (ifrodel2B-@shprydashonyienoxy) propyl ] - 1,

1- di net hyl -
(12 by o AR Sty s mremmmmpyrs,
- di met hyl - 2- ({2R-hydroxyah{{Rnityo-4-E2AShyéthoryoarbonyl- 2—[phthahmxdo]phenoxy]p_ropy]]-1,l-

12 V%r?xg:é)ﬁgéﬁl%phthyl]ethylamine'

PCT/-.US99/ 077

(1 sz N- Eﬁ HydI‘N)-&R-Bydr&cﬁ&ﬁﬂ@ttfbﬂ(-m&myﬁbmy|2)[Qﬁ-enOXy) propyl]- 1,
i met hyl.

(RN [ 2By é%yx@pfeezy@%%y%%ole%bms&wwrl)lmﬁaxaﬁpr opyl1- 1,
1- di met hyl - 2-(fashth 1]ethy1aﬂﬁi§hfm|iw| ) et hyl am ne;
R L Radgenox propy! - 2,

(R -N-[ 2- Hydr OXY - 3rHeZndsY AR éognﬁﬁﬁég%EQMi{ﬁ{et}Yés&Rhﬂ&%ﬁ)lﬂélW| - 1,1
- di-net hyl - 2- ( 2- napht hyl ) _égl am ne;

(R) - N-[ 2- Hy dr(BXP- &-féwrwah@@me@ mmmmh»l}phmyoywmﬂwqmemym -(2-
- di met hyl,p2- (&thﬁg)e{@% hi.hyl ) et hyl am ne;
-C

(R -N-[ 2- afo- 4- (car bet hoxynet hyl ) phenoxy) propyl ]- 1, 1
- di et hyl - 2- ((R)-N-[2-Hydrowyph(Zhayaneed-{3-tabaxyethyl)phenoxy)propyl]-1,1-dimethyl-2-(2-
(R) N-[ 2- Hydr ox < (.2~ cy.ano- 4- (car boxynet hyl ) phenoxy) propyl ] - 1,
1-di net hyl - 2 rtagl\/thﬁ)eghylan){me,
(R)-N-{2-Hydroxy-3-(2-cyano-5-(3-carbethoxypropy!)phenoxy)propyl]- 1,1-dimethyl-2-(2-

naphthylethylamine; .

25 (R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carboxypropyl)phenoxy)prbpyl]-l,l-diinethyl-Z—(Z- ,

. naphthyDethylamine; . -

(R)-N-[2-Hydroxy—3-(2—cyano-5 (2-carbethoxyethyl)phenoxy)propyl] 1 l-dlmethyl 2- (2-
naphthyl)ethylamine; : :
(R)-N-{2-Hydroxy-3- (2-cyano-5-(2—carboxyethyl)phenoxy)propyl]—l l-dlmethyl-z-(z-

30 = naphthyl)ethylamine; - ' o
(R)-N-[2-Hydroxy-3- (2-cyano-4-(3-carbethoxypropyl)phenoxy)propyl]—l l—dlmethyl-Z-(Z
naphthyl)ethylamine; ' '

12



napht hyI )et hyI anine; 15 *

(R =N 2- HyWiﬁ-"(Z cyano 5+ (car bet hoxyrret hyl) phenoxy) pr opyl

1- di net hyl - é& apht hyl ) et hyI am ne

(R) - N[ 2- Hydﬁ Y- l%*@ét%yér@-osm(%“af W'HWI)PBMWWHde‘)mW"“Z‘

1- di net hyl - nQﬁﬂh Dethylamfi@RNt Nyl ) €t hyl am ne;

R). N- [ 2- Hydr g - cyano- 4- ( 2- car bet hoxy-trans-ethy Iene)phenoxy?gropyl]

1, 1- 20 dn(MaNﬂ% mrc(xz3r(3ﬁbf@¢¢y3~§3e@arm*wwmegyl)phenoxy)pmpyl] 1,1-dimethyl-2-(2-

(R) N-[ 2- Hydr, 0- 4- (2-carboxy-rrans- et hyI ene) phenoxy) propyl] 1,
1-di met hyl - 93“"“’%’5‘*‘ a n‘geghthyl)ethyl amine; ~ - (R-1-[ 1,1 |

- di et hyl 52- (Qme[pﬂiyldpdxyétﬂﬁydymh(ﬂ-ca@bo[xmommmqw}vmﬂxlyydmethyl-2~(2~

met hoxycar bo eno ropan-2-ol; and 25 and pharmaceutically

accept abl e sgg?l)“ph) g‘yi%hpqoeXes t her eof . Phar maceutically

accept abl e sqR)-N-[2+Hydrog-3@dyancsH{2-carbethdxth dyphentixg)peop]- 1, 1-dimethyl-2-(2-

concentrations t hey are adm ni stered.
Phar maceut i CQP?@YA%%FAH e salts include acid addition salts such as those
cont ai ni ng Stekf-ﬁt[gqﬁaﬂay&?@@L@aﬂdﬂﬁ(z-ém&ahﬁ)phsﬁdwﬁil fyl]ﬂbpambﬁtytz-(aul famat e,

acetate, citrate actate, tartrate, nethanesul fonate
et hanesullPonaeehthydsthylamias;| f onat e, p-tol uenesul f onat e,
- cycl ohexyl sul R?ﬂvmw&ywzr@sﬁw&a%%%&@nﬁﬁéﬁoxm@yhmr -SRI 48

Phar maceuti cal fabl e salts can be obtained from acids such as
hydrochl ori c nazhthvl)eﬁalamx@e acid, sulfuric acid, phosphoric acid,
sulfani ¢ aci gg). RS Hyard¥§ 2 b b-SeaPiokfmothfohb fonfSghbyi it - ikt 359
PCT/ US99/ 07 7 22phthy DAy B@&ifet 569 mal oni ¢ aci d, rret hanesul fon| c acid,
ethanesul oni ben esul f Cld
cycl ohexy sul(ggiﬁc[bq{e?' %fy %?@rﬁﬁmg)gcaﬁ’&%c’%ﬂ%ﬁ P HF%OX L’J'ﬁqelsél' “;‘(?
Phar maceut i ca:labk;th)aleﬂ@hhﬁind e salts al so include basi c addl tion salts such as

et ny | ened amhE N B i e GEReR BRI NHARORT of BED e

C)T $99/07722

rragne5| um pqﬁgasymmylmﬁh um anmoni um - al kyI am ne, and zi nc, Wnen
acidic functi onal ﬂroup such as _carboxylic acid or phenol are
present . R)-N-[2-Hydroxyrd- (Breserir(2icapeteRonarreaelpbensp By~ 1ok For mul a

(1) aboveowhifhehAl-Bhaphthy)dtiy®mhed usi ng standard techni ques. An overall
strategy for greparl ng pre¥erred conmpounds 10 descri bed herein can be

carried out 4R)-Nd3divdrxa-3-(3-aypnest-Learbasy-rranprethylennipheasxyipropr]-f dtdimethyl-

illustrate t ?e!tlﬁr peci fic conpounds. Using the protocols
descri bed he?g(lzn Qﬁr_ﬁ,ﬁ] la%médel one of ordinary skill in the art can

readily produBeldt, hdm&thufﬁe@ﬂdahttnﬂ)etﬂyhnpmﬂeﬁeﬁﬁl (2-aminopteuexydidon. :

Al l reagentsn{ileqéjo gargloen obt a_g)gf—: érom commerci al vendars. Starting
15 material’s "5 ggx Rﬁopglb ¥I'd8S) were synthesized using standard
techni ques aradd pharmaceutxcally acceptable salts and complexes thereof.

Pharmaceutlcally acceptable salts are non-toxic salts in the amounts and
concentrations at which they are administered.
Pharmaceutically acceptable salts include acid addition salts such as those
containing sulfate, hydrochloride, fumarate, maleate, phosphate, sulfamate, acetate, citrate,
30 lactate, tartrate, methinesulfonate,_’ ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
cyclohexylsulfamate and quinate. A preferred salt is a hydrochloride. Pharmaceutically
acceptable salts can be obtained from acids such as hydrochloric acid, maleic acid, sulfuric

acid, phosphoric acid, sulfamic acid, acetic acid, citric acid, lactic acid, tartaric acid,

13



procedur es.

- ferr]

WO 99/515605

-SC@%HﬁH$waﬂzz

14 - WD 99/ 51569
PCT/ US9 9 / 077 2falonic acid, methanesulfonic ®id etiranesulfonic dcisk be}nzenesulfomc acid, p-

10

15

20

toluenesulfonic acid, cyclohexylsuifamic acid, fumaric acid, and quinic acid.

Pharmaceutxcally acceptable salts also include basic addition salts such as those
containing behzathine, chloroprocaine,-choline, diethanolamine, ethylenediamine,
meglumine, procaine, aluminum, calcium, lithium, magnesium, potassium, sodium,
ammonium, alkylamine, and zinc, when acidic functional groups, such as carboxylic acid or
phenol are present.

The present invention provides compounds of Formula (I) above which can be
prepared using standard techniques. An overall strategy for preparing preferred compounds
described herein can be carried out as described in this section. The examples which follow'
illustrate the synthesis of specific compounds. Using the protocols described herein as a
model, one of ordinary skili in the art can readily produce other compounds of the present |
invention. '

All reagents and solvents were obtained from commercial vendors. Starting

materials (e.g., amines and epoxides) were synthesized using standard techniques and

procedures.

Scheme 1

OH o~ 30 ™

14
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Scheme 2 -
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HO
2. H,S80,, MeOH O
0”0
5
Scheme 3
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SN S g =X @ o
Heat :
o " H,, Pd/iC
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" NH.  COOMe . NH, -
©ﬁo - EtSH, AICl, ©/°~©
. .
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15 . WO 99/ -
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PCT/ US99/ 07722 WD 99/ 51569 . -
Schene 9 [err]

Scheme 4
5
1. CH,0, SnCl, Ao N © NaCO,(aq) N S
2NHOH | Y
Bt COOEt COOE:
o)
o’\</ | o /Y\
K,CO, ' N OH
Noso™ _
OO . NH,
>=O. . COOQEt : -
Scheme 5
10
L1 .
\.\ 1.KOk-Bu, THE 1.LIOH, THF, H,0, 4
-Z*'B—--- 2.(Imidazole),C=0, EtOH
e pdc,z(dpm 3. cc HOl, CHCN

./\j\'o'mwhl\/\ka
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General Preparation : A general procedure used to synthesize
many of the cHBEAHE can be carried out 10 as described in SGTARE997723
solution of aryl alcohol in acetone was tredted with an appropri ate
base such as Klerr]CJerr], heated for 15 min. R-glycidyl nosylate was™
added and the reaction continued o [ ght to give the correspondi ng
glycidyl ether. In the case of an 'ggkg#gglcohol (e.g., Yferr] is
Cerr] alkylene-O, a stronger base, e.g. NaH in DVF was used. Thi s
nmet hod can al so be used for aryl alcohols. A solution of the substituted
gl ycidyl ether 15 and excess anmine (typically
1,1-dinethyl-2-(4-nEQ§y1oxyphenxh}8t r'])@l{;p'ne) i n absol yte et hanol ,

: o
lvent NQ theipresence of a
i verni ght ~at refl ux.

acetonitrile, THF or jany ot her

suitabl e cataly§9\>/6§§ such as Ly | gg&rf is StRre Q )
The product is purilfied; by nornal a ! chrongt ogijaphy. Hydrochl ori de
salts are prepared xeat nent of the correspondi ng§_f base with

HCl either in gas phase of 4M di oxane sol ution, or any ot Rer standard

met hod. A 20 t hool_f o’ preparing nethyl _ o :
enyl acetates is outlined\Fﬁ786hFﬁé 2.

2- (2-benzyl - 4- hydroxy) i
Gignard addition foll gwed by dehydration and oxi dativelcl eavage of the
resul ting 5 doubl e "bond yi el ds the benzophenone dervative which is
deoxygenat ed and denet hyl at ed to give the aryl alcohol acid and its
correspondi ng ester. A nethod for preparing 1-(2-

am nophenoxy) - 2- met hoxycar bonyl - 5- hydr oxy- benzenes is outlined in Schene 3.
25 Di spl acenment of the aryl fluoride e tpe bi phenyl ether. Reduction
of the nitro group fol |l oned by clggéggé-of the nethyl ether gave the
desired aryl al cohol. ' 18
WO 99/ 51569 _

PCT/ US99/ 07722 OH Schenes 4-9 outlines the generab
correspondi ng phenol substituted W8ACHCL,  the diffe
butiric acid/ esiexs side chains, HQuRNaMeryrolidanecamani pul
protection of enicqrb?unctionallty,'synthes%b of thellrenmgi ni ng

synth@ﬂis of the
pr Qpi oni ¢ and
~dnhd

conmpounds of ermulga (1) is acconplished by nethods a (o]
t hose above and tjo thoge described in ‘5 the Experinental .
In order to use a coppound of Fornmula (I) or a pharnaceutica cceptabl e
salt 10 : _
Scheme 8
. - _ 6 _ L _
AN N . ey OH
1.KOt-Bu, THF _ - LUOH, THF, H,0, A N i
by r Il . \ . -. . . e 2 . . \\ 3 H
b e 2.(Imidazole),C=0, EtoH \/\
: CsCO,, ’ '
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. férmul at ed W0 99/51569. accor dance with standard phar maceuti cal

107722
e HE a

~phar maceuti cal conposition. The cal cilytic conpounds can be

théreof for the treatnent of humans and 'ot her manmal-s, .it is n
ﬁé@ﬂ?le

- admini stered by different routes including 10 i ntravenous,

intraperitoneal, subcutaneous, intramuggilarg oral, topical (transdermal),
or transmucosal admi ni stration. temc adm nistration, oral
adm nistration is preferred. - For oral admi nistration, for exanple,

t he conmpounds can be fornul ated into conventional " oral dosage forns
such as capsules, tablets, and liquid preparations such as syrups, elixirs,
and concentrated dropsys . 15 : rpatively, injection (parenteral
adnlnlstratlohb\gay be used, e.g., ranuscular, |ntraven

i ntraperitonealy bcut aneous. ctlon t he

conp unds of
the invention are Uated inligq Id sol utions, preferably\rlg\.
at

physi ol ogically co | e buffers sol utions, such as saling& sol ption,
Hank's sol uti on, Ri nger"s Wn t he c\omﬁunds may
be formul ated in soI |§l formand 20. H F)s &pended |m19d| ately -
prior to use. Lyophilized forns can al so be pr oduced X
System ¢ adm nistration can al so be by.transnucosal or transdermal\rreans
For transmucosal or transdermal admi nistration, penetrants &
appropriate to the barrier to be per neat ed are used |nthe0 O
formul ati on. Such penetrants are generally known in the art, and 125

i nclude, for exanple, for transnucosal adm nistration, bile salt$ and
fusidic acid derivatives. In addition, detergents may be used to
facilitate pernmeation. Transnucosal adni ni stration, for exanple, may
be through nasal sprays, rectal suppositories, or vaginal :

SUpPOSi t-Or | €S General Preparation For topical administration, the conpounds of
the invention can be formulated into 30 ointnments, salves, gels, or -
creams, as is genefdengralprensaurg psed fesyathesize many of the compourfip eanchesatied owf

vari ous cgci “E% r d by
st andard géocé%{e%(ggg?a m;éhtagsogg?:o%ryq?& B{?&%’a&a’q %gﬁ%%%ound .

| err], EC erppropriateerase such asti{zﬂQgghnwld foral Sfmiini Rglyoidyt treylewmzs addid atidithe age,
ilgze and mv&égfogfégtgmgggv xght to glge tth gor?espon%%% glycidyl ether. In the case of an

PCT/ US99/ 077 22lkyl alcohol (el‘g ¥ $0C I’all@&ﬁw)ais&dny&bikeldig Nadltih ®MF wadgsed.
i nportance of _hes&gﬁ &t her factors.to be %\onm dered are known to
t hose of ordi naf{PeEIer cpn ?Ptlel’r'éedaff’f aryl alcohols. A solution of g sHpsitutest alyridl gihery al so

depend oni3 headduxt&s aﬂlne%@??cﬂlyslt f—éﬁﬂeﬂl}l@-@ﬂ-rﬂeh@lo@ eB8f)ethylamin®fin Msdhute
bi-oavai | abi |i t{ For” exanple, for conpounds with 1ow oral bioavailability,
ol

5 relativel §h#ohiertoritsie THE or pnyothes similapgolveakinthespresencs of a suitable catalyst
g o 01 MRS e Sl 30 LTl b il 1
appl i cation, ghmteg@mya&ydm&londe salts are prepared by treatment of the corresponding free
| base with HCI elther in gas phase or 4M dioxane soluuon or any other standard method A
20  method for prepanng methyl 2-(2-benzyl-4-hydroxy)phenylacetates is outlined in Scheme
2. Grignard addition followed by dehydratlon and oxidative cleavage of the resulting
_ double bond ylelds the benzophenone derivative whxch is deoxygenated and demethylaled
to glve the aryl alcohol ac:d and its correspondmg ester. A method for preparing 1-(2«
am1nophenoxy)-Z-methoxycarbonyl 5- hydroxy-benzenes is outlined in Scheme 3.
25 . Dlsplacement of the aryl ﬂuonde gave the bxphenyl ether. Reduction of the nitro group

followed by cleavage of the methy! ether gave the desired aryl alcohol.
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dose may be admi ni stered for transdermal appli cation- a tOp'lf@*/US%/OWZZ

f or mul ati onWE 98 -nay - be-adninistered and for transnucosal
delivery, a buccal atch sa‘é be adm nistered. In 10 each case, dosingis
 such that theS§% ontlipesthergsie) svinthgsis o, the somgseending phenol substituted vatly

dosage unit fge dﬁr&ém artmomc%t,& etdreracme&ﬁlsm cﬁdihst e,tth ¥prirbstiadmBripiifion00
- g/ Kg, and preferably from0.1 to ngq a conpound of Formula -
i

(1) or a pharﬂﬁ’tﬁ%‘?‘@aw gny Chemlca’aféﬂfé@t‘%lm Synsbgsis #H@ﬁ@éﬁ‘“‘“é&P@m%ﬂe‘éf as the
free base. The,daid ¥ 08881 bPAEGBEAbeodl Fbse above and @Y dlosd dREG]HRS {non

t ransmucosal g?rqtﬁ‘r adn)s‘derrraﬁl{ out )pes cgc?\st al‘;i)(ng0 SSQIS sbea overacr)‘m O?L ng to 100 15
mg/ Kg, of % ctimEsperimental F@t!mul a( ). Atopical for rrul ation cont ains suitably
0.01 to 5. 0% f e | di.ent may
be admi ni stered, for&ggng8 o‘% °F%° lf‘rtl)(ér)é plth;'rlf;"awé:f}ﬁwj“l yaaazcgb%?e %agr ably
once, suffici edeteof for mehrehtrrtenttdfeumlasl ahé dthacrhantinkly, it ﬂaomsally formulataiadl |y
apparent to one skille

"treatnent" i’°°8rdd‘i‘°§é"étg‘e“ﬁnﬂ‘t‘fp H‘EE‘””BH?*‘I PRClGs PP Pﬁ't"é‘é?“t‘ﬁ’q 5?'81\’/‘§H’c°|"o n, 20

retardation and pr qpéydiantie céthpoul® cdh 6&adinistered by different routdaxﬁ@megs and
di sorders_which mght be treated or prevented, based upon

af fected MBI | Diraysnops, irapisiienealn spbrytarspys, inamyscalyr, sFddakied (Brnseﬁr%¥>o<§r s;
hypopar at hyr opgis#i¥tosal adminibth@ies. B sHié‘mG ‘ﬁmfn%ltramr YA RIS NSt A1Bn 34/5rBfeAsd,

sei zures, stroke, head trauma, spinal cord iJury hypoxi a-i nduced
nerve cel | daﬁ@t’géal agmististrption Eerexampley tmqmpaendaucare@et ognulated imzq eanvemional

di stress, epr sease,
unt | ngt on- o P akeglYeHHIBPERSERG 16 SRARAT BiFala e RS LiFEhs, Bl
tensi on, depr esbdogeentraleg dwpy, pani c di sorder, obsessive-conpul sive
disorder ost-tra 3 Les dj sorder . .schj zo neur ol eptic
mal i gnant gyndronelmgnaﬁvﬁ?hr"é?c?%n a's“?‘r?‘ nnélmsgzm%gg'%" ?13\?81"\‘/?'119 excess

wat er I emdamasgplar, dmrdvynduhtentkapdnilﬁyeal and Subastarpoyd rRonnjeation,neppropri at e
ADH secretion 30 cirrh e heart, failure, and
nephr 51 o -y BUPRL 4548 pysabents fRmafaeaan v soliphE Hetespbly iBenal 1 oxi ci ty

from cationi ghamlégdially crfipatibleBuiferd 6t NGNS, @6dhde salint sbluddn, Eank’s @ilition, or -
motility disorders such as diarrhea and spastic_colon; G ulcer diseases;

G di seases wRfngers solution. In addition, the compounds may be formulated in solid form and 20
WO 99/ 51588 redissolved or suspended immediately prior to use. Lyophilized forms can also be

PCT/ US99/ 07722 excessi ve cal ci um absor ptii on such as sarcoi dosi s;

aut oi mune di 8®44®4- and or gan ‘transpl ant rejection; squanous cel I
car ci noma; and pang?ﬁ Shic blidinistration can also be by l!rﬂtsﬂm&{sﬂfo?f Qemmbﬂe he Of the
present invention e present conpounds & to 1 ncrease serum

par at hyr oi d hmoset @Tﬂhédehwedrsmmtmmm@twpmﬂiw the barrrisr tope can be
nel prul’ i n 1 Gkl B SEAR P SHE0n RARALIY LR hilly BBLAGALS

peri odont al i §6ase, "Tractar umat oi d ’nrl tis,
Paget ' s d&Seainejudlsforexainple, for tradsmparsmaaﬁﬁﬁm'tﬁnmalbilgmm ﬂxﬂﬂxmtdeopor 0Si s.

Anot h t of .th t tion d treat
pationt - bt FRHEHE BB Y bR B ERT R A RO

present conpouadministrhdone foe BXaniple, may be through nasal sprays, rectal-suppositories, or vaginal
suppositories: ' | _ o .
For topical administration, the compounds of the invention can be formulated into
30 . oi_ntments, salves, gels, or creams, as is generally known in the art. . |
The amounts of various calcilytic compounds to be administered can be determined
by standard procedures taking into aé;:ount factors such as the compound IC5q, EC5, the

biological half-life of the compound, the age, size and weight of the patient, and the disease
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10 increase the serum PTH |l evel. Preferably, the nethod is by
~admi ni steri MO 85156  anount of the conpound effective to C;%Qbﬁ;m%&

i ncrease in duration and/or quantity of serum PTH | evel sufficjent to -
have a ther apmﬁsomeeis‘smmd withi the patient. The nhppnaace of ulsese arkicberfattas totbae

corrpound adm ni ster‘f ‘}{)}a]té {1 gause i ncrease in serum PTH
having a dur a3PIfe" "ﬁ%"?"ff‘ TEPSH BT '"%8 "E)H’gaftb about twenty-four 15 -
hours, about one tﬁnﬂmyﬁdrﬁmﬁdehba al36 dégend st roussef bdmialiartionsnd thealage  about
one to about five hour about one to t. four, hour, about two to | -
about five hotfrozal biggyailability, 6%519?&" ’°°mP°“P€§J‘?’“ lowyagal b&ﬂ“ﬁ%ﬁ‘f”t hree to

about si X 5hOUfefatively higher doses will hive téibe /iniifiSfet! | ve enbodi menf of the present
i nvention, the conpound adm ni stered to a patient causes an increase ..

in serum PTH havi nbreérably de remppositiondsrie upibdasagaform. Faroml pppiigation; 96r hour s
provi ded t hat S :

I n additional e:daI'nP %‘ee? gﬁ&@gﬂ%&gh?éﬁgﬁf% ﬂﬁ}@s@%ﬁp@%ﬁg&l%ﬁﬂ&%{:&st gr“%%“?“ﬁat I ent
causes an i ncdesasey beiadpinisteredidr U&nsm!mkﬁppmtlﬂmIadoplwvfprmglaflolv@’ mashanayf i ve
to ten fold, o] r PEH in the
pati ent . The S %‘g?rﬁd a]ild }o?ﬁ%smugosgl cfep\’/erg a%%c%[ B&ttc?ﬂgam n'?nﬁ grg% -éat i ent
not under i nepch c&sa,tdmng is si€h that the patlent ma@(amnmtdrlacsmgtmfdoﬁa)r mula (1) and

t heir pharnaceuti acce i ven
orally can be for nﬁ d@f)agﬁg'%és’f ﬂﬁ‘éaﬁ‘?'ﬁ‘ﬁﬁr@t"g °°'EQB%§J’|‘%‘§Y gﬁﬁ'ﬁ%‘z@ﬁé@ l%
syrup fornul asrdprefedablly f@an@I aJSwngKQSdfatcomfao@deﬂBmm&l (Wbr@rph&ﬁialﬂéwtxedllyOf t he
conmpound or salt #ée lquid carrier ai t hanol , . peanut

oil, olive oi ?cce%?%@tm "(g'rca%éﬁa@? aghe Iffe%tbase e qa &\985“‘5‘?1%‘ BRretiab pasaly

agent Wher e 6iaPinRQ4AStrdnkRicosA of HardsB@mbroie Péonthids3tBly fréih .03 Png to 100
pharmaceutical carrier routinely used for preparing solid fornulations may

be used. 15 mefKeapin ‘é’é“PGFnds‘?fcﬁ?"&‘&?(pr &y tepicHl donrintation goriaing svitatle 804 @3- 0%er r a
al ba, talc, gst ?Johﬂourﬁﬁif%ﬁnula D. The%Et%féﬁh et ‘ihay $t Q&rﬁxﬂxsteh%c?d?ﬁﬁan?d?&' '
sucr ose. V\herethe conposition is in the Torm of sul

routi ne encapfomditp 6iimes perday.priferably snceesuéfmretqmtbg msxaﬁdcﬁcemnm !@ned
carriers in a 21

PCT/ US99/ 07721'2eadﬂy %argrét/t%%eééqlled tn the arIEiard gel atin capsul e shell. ‘V\here. t he

conposi tion is in Ahesedeminfireatnent tof g disedse inchided, but is not lingtag g greveatign.

phar maceusd cal Bk nel y .used for preparing di spersions or
suspensi o%ds reta O"EHdD%rg%gké‘}s the(ﬁhse‘f or exanpl e aqueous guns, cell ul oses,
‘silicates or oils, Dasadsesamﬂ disorders whichomightrtettedted or grewnfed, lgleé(hlpon theapsul e

shell. 5 Typ nt eral coppositions ist of a. oI ution
or suspensi on2¥ed cells, Jma ok 3h mBP'aZ El‘fteﬁseés?t"é?‘ﬁr T B‘Eﬂf?ﬂyf 1sm; .
non- aqueous Cthosd anhmﬁmmlvbas s§Qérh akohial EeiAudIAsRORE, Besd drdama, spinal aaaept able
oil, for exanple Q& ethylene gl ycol , ponV|nyIpyrroI|done l ecith :
arachi s oil Wuty, hypoxiasinduced gerve cell damage, sich as occpps ip eayfi a&B‘HT:fb%ﬁ ‘!ePB*ﬁ%l for

i nhal ati ops ar gistrdis teBﬁ‘e;fs? rn@ﬂxr@ﬁeg@ne?ﬂivb‘ﬁis%es s'ﬁél?&%ﬁlﬁeﬁ’tﬂer%rdls@&e HEdbRheN t hat
“may be adm ni stered as dry p in the formof an aerosol using a
disease and Parkmson dxsease demenua, muscle tension, depression, anxiety, panic

disorder, obsessive-compulsive disorder, post-traumatic stress disorder, sch:zophrema,
neuroleptic malignant syndrome, and Tourette’s syndrome; diseases involving excess water’
~ reabsorption by the kidney, such as syndrome of inappropriate ADH secretion (SIADH),
30  cirrhosis, congestive heart failure, and nephrosis; hypertension; preventing and/or
decreasing renal ,toxiéity from cationic antibiotics (e.g., aminoglycoside antibiotics); gut

motility disorders such as diarrhea and spastic colon; GI ulcer diseases; GI diseases with
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convent i onal propel l ant such as dichl orodif!l uoronet hane or .

t.ri chl or of | W ¥WiséPane. R A typical suppository f%%gg{o%zﬁ
conprises a conpound of Fornmula (1) or a pharmaceutical |y acceptable
salt thereof esessive nslcxautabwpwduenclwmbldosémeuIOimmnMidésemyand organ ‘wWi-th a
blndlng and/o ent ric glycols, gelatins,
cocoa- b‘fﬁ?ﬁsé‘%‘ rgje&l"ﬂesrq%%é%lsr%li arcx%r%‘mmf%agﬁgx tr\/’\E/gsxes or fats or their
'synt het i | c anal ogs. In a preferred embodxmﬁy@ﬂthabresbar mméntiandhd praseatampelinds are

o1 20100 SaTLLS%3 ORIl S0 ARSI i, ORGSR AL

medi cat ed ! agdne helpadl GhiréakingBibdaER R8ch as hypoparathyroidismisb&irédmay péritontal
conposition is in ynit dosage form for exanple a tablet, capsule or 20

met er ed aer os®FeagH @ ‘“€°0°5t“??é'fth'itﬁe’hﬁ§f‘4t%‘ﬁta“h'§? Bagst srisepse, humoralygl e dose.

No unaccept ab},fpe;cgp&%gghgg},an@;, bfrdstopdrbsi€xpect ed when conpounds of the
present I'nvention are adm ni stered in accordance with the present

i nventi on. Another asfRgeofishepresgntdnyention daseribes amethiod of teasiog awatiest
Formula (1) agg, Cal ci um
Recept or [ nhi %I tor ﬂ%g&ﬁ&h@&&ﬂrg‘?ym% Bﬁ'nem an&wgug* Af%\l,i%& g%ttcsvﬁ)?‘nd\%gfsﬁc#ég\)gur ed by
det er mi ni Hy t nerehsg[the se}'urmPTHthet Bsfer:bbmﬂwndhddus carried out by a(hhmm@pnng@n eases

of intracellu eli extracel |l u 93 4.0-7
Oe 1 o ooely  aRbun B RE Eomuh E Bt Bk R fikenlt d"f‘;ﬁé're%é ol oe il
were constr UCPEH level suffident detmes & thesapliyicffger s et al . . Bone Mner. Res.

10 Suppl. 1:5483, 1995, here 30 ncor ted b reference herein).
I ntracel lul ar Ca2+"1 HEPELER éfé"f‘é? &rei °8WP8‘§'%6’@ ?f‘?%%l? gRjtient causes an

extracel | ul ar incrase ih wﬁrmpmaimza difstion GEtupa6 6hd hiug fabéut 3rte thABOUTRRENMY-Eshr UST NY
fluo-3, a fl uorescent cal ¢cium i ndi cator.

29 15 \\oheys9, say gne to about twelve hours, ahgpf.[qngsg shaytsiy hours, about one to aboutTh o
procedur e Wasfidshdudd, bW one to about four hours, lboui:erd 1 aBilt everﬁém bR twé 1 abok 50
flasks in selection nedia (DVEM suppl enent ed with 10% fetal bovine
serum and 200fqghenrs. ioy ghoyrirese ko Fhout simls. 505 C02: 95% ai r  at 37 [err]C
and were grown up 0, 90% con b ,gﬁgl

decanted and the ce rﬁ n%gr?gfﬁaéle#%vr}/?arﬁenvaggﬁegmswt (I:neV emgm hBEo il ciRicered
phosphat e- buf focy paties ghisnean( iRBSse kiesstunaPTH Having 2 qlt@atlonqu oore then shovbtwdntyash, 6
m. of O. 0

030 out ol Avials PR3 495 ALHR L2 ol DCHRIAEH A OLeA, m nut es at 37
[err] C. I ow ng-t I ncubat i on, cell's were sper%ed by gentle
agitati on In additiond difféedrit smhasdmexﬁs, e ci&nfpbmzﬂ@msterequﬁ matkeatnd

pelleted(lOO ) was, r d O’WéSnLOf
SPF. Pebe and FRFTOAPAFE P IoBy IRhT o gt o i 5 OB FRen i ld Gone
twi ce. least 10 fold,Svéaked tifn pBdkChe RIGOBTHD it the p4tizft. Flaaé ptdxysemintlieeatlid buffer
( SPF- PCB) contai ns ,2Q. nV
measured with respect to a patient not undergoing treatment.
25 Cornposmon of Formula (I) and their pharmaceutically acceptable salts which are
active when given orally can be formulated as syrups, tablets, capsules and lozenges. A
syrup formulation will generally consist of a suspension or solution of the compound or salt
in a liquid carrier for example, ethanol, peanut oil. olive oil, glycerine or water with a . -
' flavoring or coloring agent. Where the composition is in the form of a tablet, any
30  pharmaceutical carrier routinely used for preparing solid formulations may be used.
Examples of such carriers include magnesium stearate, terra alba, talc, gelatin, acacia,
stearic acid, starch, lactose and sucrose. Where the cemposition is in the form of a capsule,

any routine encapsulation is suitable, for example using the aforementioned carriers in a
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Na- Hepes, pH 7.4, 126 nmM NaCl, 5 MM KA, and 1 rr1VINgCI[err] SPE- PCB was

 _made up  wooeestsestored at 4 [err]C. On the day of use, SPFEEEESIMET2

suppl emented with | ng/nL of 15 D-glucose and 1 nM CaCl[err] and then

split into twdfgaamt ¢apBfe shEd. Wherelthedirpoitionde i the form ofas&i@% slEdpdhbm N (BSA
fraction V, ICN) was added at 5 ng/nl. (SPF-PCB+) Thr s buf : : -

used for vvasFﬂPﬁ‘(;fe anyopiurmRgeutical SichEoNHRRLY, Bsed fiee Pé"é’IaT“ég ‘%H?é‘“BSA" f"\séeé's‘PFSact i on

was used  may weoxﬂrdhréalfe.gexmsreqe&eloﬁs %dihst SRulsEs Slifi@es OF oifRARArETENE S Of
fl uorescence, et was resuspended in 10 nL of

SPF- PCB+ cont"&P‘iﬁPﬁ&dZﬂQSQfl\sellq“ﬂGal?}“'ZGhen (Mol ecul’'ar Probes) and incubated at
roomtenpgerature A i ation
o 1c %Bﬁgh@ cgtﬁnposmons consist of a saldtion oil)_]%dgﬂé/ﬂsﬁg of Q@orhélﬁm)

period, the cells by centrifugation. resulting
pel l et was wesialidn thlesmléomaaon-ﬁrﬂtteems datries omhiimmabeﬂg sparenteraliyesus pended

in SPF, B! ?&ablgg afoxd&gﬁxplte%ogata)% efe %¥cog gf)lﬁ/vm IE)#F‘Ildone lecithin, %Iacfhrs ol . For

recordi ng f1 forRstent ension were uted in
1.2 25 mL ofseSd?Eed]uffer cont ai ni ng 1 mMCaCl[err] and | my/nL of

D- gl . Me f d at. 37 C
w £n' consi ant st APPHY cOSPeRyiogs o MAERM HOM (e Ep of b SOnELEpBRAR i anct

enm ssi onigayv emeRph fitat way te maﬁmeﬁd a8 d§y PowdétGr nthe fufin of &% RR6Jol Wegya TO
calibrate fluorescence signals, itonin (5 mg/ L in ethanol) was added to
obt ai n Frrax, conventional progefiant such 25 é’ﬁ opﬂrﬂrowgseﬂaer SrFFHRNRFomeAeg Tri s- EGTA

(2.5 MTris-Base, Aby &cMs%osrtoEﬁ%ﬁ}rulatT&ecoﬁ@H&@'atcﬁrﬂf)élﬁa of Forkdtlid @Cdlal Ul ar

cal ci um was cal cul at ed usi ng foll owi ng equat i on:
I ntracel | ul aP harmpeeutically apqeptable saly therpefwhigh ix aqtive when adptipistere[inthig way, 400 nM

23 With AYindin2BRd/or tubricai t, f le pol lycols, gelati -
. PCT/ US99/ 07722 ricating agent, for example po Yraerle hycols; gqtating, cor Vtic

activityldf butter Otmdawwltlnsebge@bm@es or fats of ﬂ!@lumlsdc wnaldgst est conpound

(or vehicle as a _ f e

concentration of ggﬁ%éllgilee{'?au ?a%a(%err gl?“ruganﬁ %‘%glpg%ﬂ&%a{}gif)bﬁ%ﬁ%wéso%pounds
wer e det ect edon-aqueousb»phk:hefor e:aknpler d cyeat) ointmeaik, lotian of pastaraund inaltd form dependent
manner, i ncrea m@agl stel_ atEi] corlr)cent ration of intracellular Ca2+ elicited
by ext racel | 1 ter, patch or membrane. | |, general , those conpounds having

| oner | err] val MemMytH&eoﬁpd»s&loum ineai pbsage form, for éxakiplei  tabletAcdpaile & € NOr e
preferre ounds ou avr an | Cerr] r than - 50 uM
wer e cong‘i) &eredoae{?écio f‘? %t 'gr"r‘aéd‘d@ lﬁ‘ﬁg?ﬁ’é#"ée t hose having an

| err] of mtuuh&elathmm&orogrea@ffmﬂrse;r cte€ WRRSORPOURB e thR Prdsédter r]  of
1uM and nost ref erred 10 conpounds have pgn ICerr] of 0.1 ul\%l or | ower.

(1D Cal ci um FYERIIGFe s8mipistagd psacggrdance with the present iYeRtiong3 4. 0-7 cells stably
transfected wth tHheuiclgRal dgﬁﬁ@yldﬂl{e% ]pgﬂldgbfjlfﬂnnula (0) Sl fPhffatedyRiaR)

were scal ed up in T180 tissue culture flasks. Plasma nenbrane is” .
obt ai ned by flopMingdesttionngeni zati on or glass douncing in buffer (50mv

Tris-HA 2pH 1) alcium Receptor Inhibitor Assay

Calcilytic activity was measured by determining the ICs of the test compound for
blocking increases of intracellular Ca2* elicited by extracellular Ca2* in HEK 293 4.0-7
cells stably expressing the humancalcium receptor. HEK 293 4.0-7 cells were constructed
as described by Rogers et al., J. Bone Miner. Res. 10 Suppl. 1:5483,-1995 (hereby |
30 - incorporated by reference herein). Intracellular Ca2+ increases were elicited by increasing
extracellular Ca2* from 1 to 1.75 mM. Intracellular Ca2+ was measured us'i’ng fluo-3, a

fluorescent calcium indicator.
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15 1M EDTA, 3nM MgCl [err]) in the presence of a prot ease |
cockt ai I, compIsiIae LuM - Leupeptin, 0.04 uM Pepstatin, ﬁ@/@égr?&s%F

Al i quot ed menbrane was shap frozen and stored at -80[err]C 3H_, .
| abel ed .compound w&ke practidoteatss pefdilows:a r adi ospecific .. activity of
44Ci /ol e and was ablug U ool PF-15 hibad ihillhicl RO supplemened
radi ocheni cal st abi react | onm xture
contains 2 nMVBHI%rfgdLhodtnééﬁ;xﬂ)amﬁwugkhLhyg(gmym@B) under 5% CO2:95% air at
3' - net hyl I ht et hyl ami ne), or 3H conpound
(R -NT2- Wdr%&g@alp&]we'xg?w(né’p](%w(% rQ'E{'("fp":ei'nophenoxy) propyl]- 1,

1- di met hyls 2- ( 4- mephThey pbdiny wae tdrghtadrandaheleellGnonolayer wig wasledaize with

honogeni zati on buffer contajni . 1% tin and 10% Et

reacti on vol u!r*}@sa}a“ob@&mﬁg‘h?éﬁﬂ%ﬁiea‘rf“5?’@&?‘6?%&“? mv@%&%& hyl ene
tubes in an i EPTA4n PBSAaehdded bkt indiibad Ed 4tmihﬁxe2£z_3uIoco_fFon&ﬁh%a@musat&dﬂ 100%
EtOH is added foIIovved té% 400 uL , | of cold incubation buffer, and 25
uL of 40 nM [ & by gentle egittien.OH for a fi nal concentration of
2nM The bi ndi ”9 rga@EﬂﬂPorh§ol‘§' Lék?%ﬁéﬁéfle&%p%ﬁ&k&{)l@?x%ﬁ Phb dihui@f petlr 200

ug/ nL HEK 293 4.0-7 nenbrane ute I ncubati on andalowedto

i ncubat e Hl - was resuspended @ 10olk5 r@OOﬁﬁHF-P%'s#ﬂdm?ﬂﬂ& again tEycrentiifugatien. | s

cont ai ni ng O. ific 30 binding is deternmned by the addition
of 100-fold e%(a:/gehsr? o?sugn%lgﬁ%r ed honol ogous |igand, and is generally
20% of total bindi BglfatéFhad bbaspharegfreeqracahyooid cell bufen(IPEt RLB)wpntamp 28 mM

filtration onto tre Br and
Harvest or . Fi NE&IS8%5P i@e’dp{lﬁ <) fmﬁfj%‘?r % h“ﬁ %ﬁ‘} W%Has Rad up
radi oactivit yaxaissm/ edsad QIy O wel sl ofaibe) SPFIPEBI w3 sagplétidnted. with 1 mg/mL of

24 9/51569

PCT/ US99/ b%772%-glucose and | mM CaGlp.and;than sgls intg taq fagions T eneifractien. baying e, but
not imting druhRumid@SATEadRn M, IENEwas added 405 @SARAL (SPR.BOB L0 This buffer
Exanple 1 5 Preparation of (R)-

1-[ 1. 1- di met hyyes ysed fﬁ@ﬁh&ﬁiﬁ@ﬁﬂq BRiRings the fells( The BSAfep factionpyas used

et hoxy car bonyd-@iiilg) hdER0 frewd c&E@J’BPm@asQ}en{EEMQ bPAREfLE. sal t a)
(R) 4-(2-Phenyl -2-RS- (et hoxycar bonyl Ehenoxygl yci dol The
mat eri al pur chased4f Thepedietivas, resys;(epdqdymﬂ@ximfé THPCB-ogntaining - bwYldhod aci d,

(1 9, 4. 1540 ( d was treated W|th '
concentrat%d [grgﬂ%g erp}%?&@k&?ﬁ & %O%Bg%}&bgffﬁﬁ%(%%}@%k h. The m xture '
was cool ed, evapor at Eollowingthe ingpbation peysolthiClls wefe peticked by centrifugatingt &k i nto .
ﬂ'[ g? m’lcqe;]re]r resétiﬁ% ﬁ(é(l%{ gﬁso%dsﬂegll \%th?ém r ,lg-ig %R&'Qﬁixs (Jv%sl_xgﬂg, éle'lljs wrél:gorle;Lfspended in
2R-(-)-glyci d$PF~:BCBh-tambamnedsfasmkﬂmﬁmlwrra_l 6 g, 6.2 mml) in ~acetone
(50 m.) was refluxed_for 24 The m xt ) concentrat ed, taken
p i s H ar 1] 06 ER PR ek PR o G Hheusen et G B ihahed
W th 5% N2§HCORL df'SPH®uffer containfhigi 16AMT4EN,) maqlgﬁu of D-gluédeé.eMeastpseaRtiof at ed
and purified Ruoflash col umm chromasogra h

rescence were performed at 3‘7 C with constant stirring using a spectroﬂuorlmeter
Excitation and emission wavelengths were measured at 485 and 535 nm, respectively. To
calibrate fluorescence signals, digitonin (5 .mg/th in ethanol) was added to obtain Fmax,
and the apparent Fmin was determined by adding Tris-EGTA (2.5 M Tris-Base, 0.3 M
30 EGTA). The concentration of i_ntracellular calcium was éalculatcd usihg the fqllowiﬁg ,
equation: | | | |

Intracellular calcium = (F-me/Fmax) X Kd where K4 = 400 nM.
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% Et OAc/ Hexane) to afford the title conpound (1 g, 75% as.an.off white -
foam' [err] hydbbisises (250 MHz, CDCl[err]): [err]2.70-2.73 (RETAUSHo0TT22
2.85-2.99 (m 2H), 329335(m 2H), 3.38 (s, 3H), 376390(m.
2H), 4.15 (dd, 1—57 4To deterthidddne l_gJ'QntlalQ:alz:ﬂyﬁ&ctn’ta%flesk@omp’ch‘)lds, elfdveted, 20
J=9.3 Hz, 2H), 7.23-7.29 (m b) ( [1

1- di met hy| - 2-ingubated kavheqmoy@t (oy vehigleas)a coptol) Bﬂmmds@cﬁa@ncreasmg the

met hoxycar bon op d r

Xt o of 1 noinintilicn GASpAEINAR 2P AT B amt: LAGREbMENAS bery detcced
4- met hoxyphenly theipability 1o blbck, di mht;mramqupmdemen(rmeairgxem o6themol ) in
et hanol ( d h X 2JJhe m xture was
cool ed, C(?)sgcen[%‘ M‘?gﬁ& oafé&mﬁglf"fl “eh emafedlr’r%reﬁr onmat ogr aphy : (3%
‘MeOH CHC1 [er r]) tm@héralr d:oas:ompcmidehhé@lo@ed IC5Q validds ig the @A%jurmReedptof 0. 200 -
g) was sti ld A hano cpd adde M HC oncenégat ed an
triturated |n“8’ch8‘r §56‘/§‘F\V5"“tl?{ °frPq fogpounas. 8’6’%6‘3?1 Ving. B 7559 §rea ( MtH) +
n e 492. 4. 3050 uM were considered to be inactive. Preferred compounds are those having an ICsp of 25
PCT/ US99/ 07722 WD 99/ 51569

Exanpl e 2 10uM oq:ipgffaplgfei ns¢fergyd Qopqppunds have an IC5q of 1uM, and most preferred

L-[1, 1 di 19t oo 1S e gbmmmm%@m no] - 3- [ ((4- (2- phenyl -

R S-carboxyeth phenoxyl -p opan 2-ol hydrochloride salt 5 _ _
The remai ni ng(l gayl (b) (0.13 g, 0.28 nmol) was dissol ved

in met hanol | » i ‘Nﬁgc? . ) at room
tenperature for HEK%% 4%”%%@%61%@?1? Sg%tewfa“;slm&uenc e @ﬂhﬁéﬂdﬁ%m
extracted w tReﬁ@P@([IéwﬂqaR"hwresbawdmh lm@wtesue]culture flasksf Plasras membrade is

evaporated to,gfhof lg' p%l))%l thgmgé)e:ngtxon or glass cg))uncmgg\u{%?ﬁ{\:/# W ’f‘xlls-%FpH4}78 4

10
Prepar ati th oimMIBTA, 3mM MgCly) in the presence of a protease mhlbltor cocktall containing 1luM

ot hoxycar boryraReeHy DPBHERESES A pr 6 ind R EMSE Bt Pabsme ves sap

frozen and stored at -80°C. 3H labeled compound was radiolabeled to a radiospecific

activity of 44Ci/mmole and was aliquoted and stored in liquid nitrogen for radiochemical |
stabiiity. .

20 - A typical reaction mixture contains 2 nM 31 corripound ((k,R)—N—4’-Methoxy-t-3-
3-methyl-1 ’-ethylphenyl-i-( 1-naphthyl)ethylamine), or 3 compound (R)-N-[2-Hydroxy-
3-(3-chloro-2-cyanophenoxy)propyl]-1, 1-dimethyl-2-(4-methoxyphenyl)ethylamine 4-10
ug membrane in homogenization buffer containing 0.1% gelatin and 10% EiOHina
reaction volume of 0.5 mL. Incubation is performed in 12 x 75 polyethylene tubes in an ice

25  water bath. To each tube 25 uL of test sample in 100% EtOH is added, followed by 400 uL

| of cold incubation buffér, and 25 uL of 40 nM 3H-compound in 100% EtOH for a final
concentration of 2nM. The bmdmg reactlon is initiated by the addition of 50 uL. of 80-200
ug/mL HEK 293 4.0-7 membrane diluted in incubation buffer, and allowed to mcubate at
49C for 30 min. Wash buffer is 50 mM Tris-HCl-containing 0.1% PEL Nonspecific

30 binding is determined by the additior of 100-fold excess of unlabeled homologous ligand,
and is genéfally 20% of total biﬁding. The bindihg reaction is tenﬁinated by rapid ﬁltréti_on
onto 1% PEI pretreated GF/C filters using a Brandel Harvestor. Filters are placed in

scintillation fluid and radioactivity assessed by liquid scintillation counting.
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am

15 ~a) 2-Benzyl - 4-net hoxyphenyl acetic acid A sol ut
2- benzoyl - 4-MePK8¥Phenyl acetic acid (5.18 g, 20.3 mmol ), pregarg%bmnz
met hod of J. Med. Chem 1981, 24, 998, in glacial acetic acid (200 nl) was
treated under - Thafgiwing dxamfiedarPdluktrdtive hut aotdinkiting ofgbnertimdindntod) tpsi

for 17 h. The mxture was filtered 20 using celite and the filtrate
concentrated EFSEENYERY™i th tol uene and nethyl ene chloride to gi ve
the title compound (4.3 g). [err] H NVR Ex3hipleMiz, CDCl [err]): [err] 3.52 (s,
2H), 3.75 (s, 3H), 4.0 (s, 2H), 6.7 (m 2H) 7.15 (m 6H). b)
Met hyl 2-(2-benzyl - 4- hydr oxy) phenyl acet ate 25 A m xture of the conpound
of Exanpl €53 (padpafefloB8 19-dimeth ' mes{ 0. 99

Be gat D IPAENOXY hprapd aloridg af £t OAc. The organlc
extracts were washed W|th H[err]O brlne dried over MgSH4, filtered
concentrated, dissolved in nethanol (10 nlL) and treated with
concentrat ed sW{Bxf-2ePreoyle?-R.8-(methogicarbefiylleshybephengxyblycidile materi al was 30

eyaporated. SIS Sopk, SR LRI LB FNSt: MadLpo 10,
(s, 2H), 3059 rhmol) 3kf disDvad in methadiol) (16 nil§-and was treafedAfth aopceithted H2804 0.5

26

PoT Usoo/ 07729 & fe(?’%x{?r 168) The misfree 32§ RaehsyipoRted: whandyiy pRARI 4 o

A nixture of teh&adiaﬁﬁﬁlﬂ’&hﬂﬁthﬁxmix%rsof tBjs crutle BMbound (] 4.1 fakdo®( KHCOY. 39 0,
2.8 b and 2 R- d)Rgﬁ{CI cyl ~-3-nitroben enesu fo te&Q. 73 0,
2.8 nmml) in a( 82 &ritS mapeD). and 2R-(}-glygidw-3-pirpbepzenesulionatg (16 8 AMMORMr e was

cool ed, concenkédie@o n) Al refixddTot 40, The mix@¥d WACLEKd, Wohden@itBE kak8idp in -
purifi ed b)é/ flash col um chromat ography (25 % Et OAc/ Hexane) to afford
0

the title lSonféadnertiagted with£1OAs The ereanit cBracts Yegr washeduwith § B¥eHERs, brine,

(C%G [1a)r r] é 5[ Q{(rfek &er?@gsoé ﬁlter%d %ochEBtéamd alah%uné’ed%"& f&sﬁé‘ol&rﬂh cﬂrbpnatoéraglg' 332
2H), 4.18 ( dd % F¥BAcHexape)to pﬁord]hgutle’e:ompomdgg g(?ﬁ%)@p{)m off »g_lgte fog’: HQNMR

1, 1- d th
L et o TEbRRPDRY 1 6 N s bo s g PRIENE ko 30,
m xture of thesmpstwesd(ﬂfzfﬁmwdda 36.8) 1I(OHB TH)ETY (d, B9l Mz, 2ED,ITaygheny | -

1,1- . Iamne 0.2 g, 1.11 mmol) in ethanol (20 nL) was
heated at 2Pefl ué%ﬁﬁ'%j T43- % (s, :

b) (R) l.-[l, 1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3(4-(2-phenyl-2-R,S-
methoxycarbony]ethyI))phehoxy]-propan-z-ol hydrochloride salt
A mixture of the compound of Example 1(a) (0.3 g, 0.96 mmol), and 4-methoxyphenyl-

25 1,1-dimethy! ethylamine (0,2 g, 1.06 mmol) in ethanol (20 mL) was heated at reﬂux for 24
h. The mixture was cooled, concentrated and purified by flash column chromatography
(3% MeOH/ CHCl3) to afford as a colorless oil (0.321 g, 69%) which (0.200 g) was stirred
in methanol and added 4M HCI, concentrated and triturated iir ether to give the title

_ compound (0.325 g). ESMS (M+H)* m/e 492:4. ' '

30 o o
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The m xture was cool ed, concentrated and purified by flash, cng,

~chr omat ogr apieye9(B96915 MeOH CHC [err]) to afford as a colo Psﬂéémgo 22
(0.110 g) which (0.020 g) was stirred in met hanol -and added .4M HQ ,
concentrated and triturated in ether tEx_g!pjeeZthe title corrpound
(0.020 g). ESMS (MtH) + mle 492. 3. . 20 :
Exanpl e 4 Preparation of (R)-

1-[ 1. 1- di et (Beépafatior ofROHIE M) dimethylt2a(d-metho ine}#3-((4-(2-phenyl-2-

met hoxycar bo net hyl noxyJ : pro - drochloride salt 25

A mixture of %@—%@M@&ﬂ%@—%@%l) and

2- napht hylphenyl - 1, 1-di net'hyl ethyl am.ne (0 22 g, 1.12 mol) in
et hanol (20 nlL) was heated at reflux_for 24 . .The m xture was

cool ed, concent r at Bt remeinige marerialframy Example,1 %K%m&%mﬂbwwmvw in (50
MeOH  CHC [errﬁelt);anfop(sarﬁlf.)oinﬁ wé§tr@até&%9f ﬂl\%ﬁoﬁ'alq (1.8 m1} @Protih titdperitude Fo0idth. 9)

was stirred in met hanol and added 4M HC, concentrated and triturated
in ether to gThseeeqcnen wiag quenched with EMHduextragted it CHCl3, BdpdvithMabParr] me

gélz 5?_'5 69 filtered and evaporated to afford a white powder (0.12 g). ESMS (M+H)* m/g,ZWSA. WO
PCT/ US99/107722 | " Exanple 5
Preparation of (R)-
1-[ 1. 1- di net hyl - 2- ( 2- napht hyl ) et hy! a‘m%@%é%w benzyl - 4-
car boxynet hyl ) phenoxyl - propan-2-ol hydrochl ori de salt A
m xture . of the ' A 4 (0. gy hland lg/l OH (0. 200
m.), was di ssorRRetTHr-HetRan gact i on
was quenChEd_methoxxcﬂl*b&%hﬁ%ﬂ@enoﬂﬂ&é @h@olm&bcmds@lﬂ] dried with
MySO err], filtered and evaporated to afford a V\/mte powder (0.05 Q).
ESVMS (MrHP+ mie 498.3. 10

' a) 2-Benzyl-4-methoxyphenylacetic acid

A solution of 2-benzoyl-4-methoxyphenylacetic acid (5.18 g, 20.3 mmol), prepared by the -
method of J. Med. Chem. 1981, 24, 998, in glacial acetic acid (200 mL) was treated under
argon with 10% Pd/C (1 g) and hydrogenated at 50 psi for 17 h. The mixture was filtered

20 using celite and the filtrate concentrated and chased with toluéne and rhéthylene chloride to
give the title compound (4.3 g). IH-NMR (350 MHz, CDCl3): 8 3.52 (s, 2H), 3.75 (s, 3H),
4.0 (s, 2H), 6.7 (m, 2H). 7.15 (m, 6H).

b) Methyl 2-(2-benzyl-4-hydroxy)phenylacetate
25 A mixture of the compound of Example 3 (a) (0.50 g, 1.9 mmol), PhSiMes (5 mL), and
iodine (0.99 g, 7.8 mmol) was heated at 130 °C for 16 h. The mixture was cooled, added -
saturated NaHSOj aq and extracted with EtOAc. The organic extracts were washed with
" Hp0, brine, dried over -MgSO4, filtered concentrated, dissolved in methanol (10 inL')'and
treated with concentrated sulfuric acid (1 mL) at reflux for 16 h. The material was ' '
30  évaporated, quenched with NaHCO3 and extracted with ether to give tﬁe title compouﬁd
" (0673 g). 'H-NMR| (250 MHz, CDCI3) 83.52 (s, 2H), 3.59 (s, 3H), 3.94 (s, 2H) 6. 56-
1.25 (m. 8H). - ' ' o
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Exanpl e 6 Preparation of N
(R)- 1- [ 1. 1- VAP 2- (4- et hoxypheny| ) et hyl ari nol - 3-[ (3-benzyf 4

car boxynmnet hyI) henoxeg‘]hzoropan 2-al ){drochl oride salt 15 A
m xture of the SONMIEERLSGromzdrpslcidylippenylesetatiol ), and 1M NaOH (2.0 ),

was dissolved in rfemﬁﬂaieo@ﬁ.e%%p&mdoﬂakar:ﬂ;ﬂéhmr(241$m$1) KE r(eag iD® Was
quenched wth 1M , extracted Cl [err], drie MmSO err],

filtered and eompdraad éd? t(d-gémcam !atr%v%eeesulfonate QFAze?- 3(‘6“‘!!8‘“@)33‘0‘5’5%

(MeH) [err]  n enfyGasefid@d for 16 h. '%'he mixture was cogled, concentrated, taken up in H0,
Example 7 Preparation (R- 1-[1.1

- di met hyl - 2- ( Zextractetowifipttherang mﬂfyﬂ&mﬂnﬁx] cofunfnf chrgr@atography (25 % EtOAcIHexane)

nydr o) b ob A SheRN I ORaRAoals DS BR &L BENSALbsB T cocmsaro- A
Klerr]CJerr] 4 (qu 1H), 2.85-2.89 €n, |3)3o-3'ml(m lH) 353 (s 2H), 3.59 (s, 3H), 3.87-3.94

2R-(-)-glycidyl-3-nitrobenzenesul fonate gg &)ﬂ)l n acetone (30
nl) was refl uxéy H?)r3 BAs. A ThES (ﬁﬁiﬂférf‘e“veagzd I(b@"’%%% rated, taken up
in Herr]0 and extracted with diethyl ether. The organic extracts

were washed with 5% NaHCO err], brine, 30 dried over MgSd err], filtered,
and conceniOr at ®dR)-THl, bdommar(d-me@m@ﬁplgw Dett§@aminelt3-((3-hemryld-

met hoxyphenyl - 5 .53 ) in et hanol (10
m.) was ?’@ccim{’ 'Le?tﬁ%ﬂ% % r,u,g% ’%a% Z?'%lih 4 %”ﬁ‘g’ﬂ‘?‘ge%g cool ed,
concentrated aA chqaurel df It}Bd:oimpOlfnld&ﬁ Bxample 3(cr(l30mmel raaM@rcmpmenﬂS% MeOH/

O TerT1) X2 ot fodlhntld 0 1 HERp LA e e s o g
added 4M HCI mnmm&r Qﬁﬁﬂoﬁﬂdoﬁd’ehﬁr&lécﬁ&ﬂ@uﬁﬂeﬂﬂﬁsh Tzau@h EromattlgiapRy (Bosvder

g( anpl e 8 ¥ tltbﬁ{:ﬁgggas 8:1(58 é)sflaSC(o lessloll[(g ISO g) wlglch (0] 020g) w\:’s8 31rr%d in

- di et hyl - 2- (%&ﬁmmﬂé&dﬂ @fdl‘%ﬁdihﬁﬁéd atid[thithrdtedtin ether to give the title -

hydr oxy) et hyl ) phen drochl ori de salt A
m xture of 4- h‘iPEﬂPBR%F{Vﬂ]Qé’%B twsﬁ‘ﬂtﬂ%ml/e(‘ﬂarl ch, 1 g, 7.25 mmol),
Klerr]CJerr] (1.2 10 g, 8.7 mmwl), and , o
2R-(-)-glycidyl -3-nitrobenzenesul fonate (2.07 g, 8.0 mmol) in acetone

20 .
Exgmplet_t
-methox carbonylmethyl)phenoxyl-propan-2-ol h drochloride salt
25

_ A mixture of the compound of Example 3(c) (0.37 mmol), and foiaphthylphenyl_-
1,1-dimethyl ethylamine (0.22.g, 1.12 mmol) in ethanol (20 mL) was heated at reflux for 24
- h. The mixture was cooled, concenitrated and purified by flash column chromatography
(5% MeOH/ CHCI3) to afford as a colorless-oil (0.100 g) which (0.020 g) was stirred in . .
30  methanol and added 4M HCI, concentrated and triturated in ether to give the title.
compound (0.025 g). ESMS (M+H)*-m/e 512.4. '
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(30 m.) was refluxed for 24 h. The m xture was cool ed, concengﬁﬁ@ﬁg ken -

‘up in. H errW>eatise? - extracted with diethyl ether. The ord’ Q? acts

were washed with 5% NaHCO err], brine, dried over MgSqerr], _ -

filtered, and concentrated. This conpoBsangl®5394 g, 2. 03 mmol), and , '

4- et hoxyphenyl - 1, 1-di net hyl ethylam ne (0.400 g, 2.23 mmol)..in ethanol (10 °

m.) was 15 heated at reflux for 24 ‘h. The m xture was cool ed,

concentrat ed Pm iniof (Rl -f1y1-dike l2— 2-naphthgDethylamin (5% MeOH

CHCl [err]) t _'p met hanol and added

AM HCl, concefRosypging 5Y{-BEORS R i ve the title

corrpound 3B a V\/m te povvder of (0 11 g). ESM5S (MtH)[err] -me 374. 4. 20
Exanpl e 9 Preparati on of

(R -1-[1. 1- di net hyp- wwren@’tthmmsﬁwfﬁémm 4(8- K| mmoD,(and (M NaOH (0200
cyano) et hyl) pﬁﬁf‘%hls %%‘m@ﬂl%ol P lg ?ffédji%r $2h IThe r%a@téon \gassquﬁgrl%rcg

m xture of 4-hydroxyphenyl propi onl tri ancasat er, , :
K[ err] CJ er r ] with IM HClpexgragted wi3h CHGp |dy1ed withiMgS Oy, filtered and evaporated to afford a

2R- (- I d 6 g, 6.8 I cet
(30( m)_) ngtgl r%ﬁ’ teu&owdi%’f@%fiegﬁa#ﬁmW %ﬁé \%/asgcool emego)nciazt rat ed, atc:kgze

up in 10 Herr]0 and extracted with diethyl ether. The organic extracts
were washed with 5% NaHCO err], |ne dried over MgSQrerr],
filtered, and concentrated. This conpo 53 g, 1.38 mol), 30 and

4- met hoxyphenyl -1, 1-di net hyl ethylamne (0.272 g, 1.52 mmol) in ethanol (5
m.) was heated at _reflux for 24 h. The mxture Was cool ed,
concentrated ® - Ll -dime L RGZY =]

CHC [err]) t ocaaﬁéxgmd:hg_njgrehéxym_fafg@& %ﬁhﬁt-dchfoﬁde dalt '
29 WO 99/ 5156 _ PCT/ US99/ 07722

met hanol Bhd added 4M HO, concentrated and triturated in ether to give the

title COMPOURG,Réor Y &%89%?%Kérgﬂg? (@173 5, oYM oGk 2. 67y 83- 3-

Exanpl e 10 reparation
2- [ 4- [ 3- [ 2- ( 4waxdissolvpd armpéthandl (5-mii)rmaed tirredtforA8anTheteadion was quenched with 1M

hydr oxypr Opoxyl}_:p %m&ld% le(ﬂ-?éb, J}%Q with 'Rhé’s’df'? ltesrgﬁ Ina evaporated to afford a white

“powder (0.03 g). ESMS (M+H)* m/e 478.3.

20
Example 7
hydroxy)propylphenoxy]l-propan-2-ol hydrochloride salt
25 |

- A mixture of 3-p-hydroxyphenylpropanol (Aldrich, 1'g, 6.5 mmol), KoCO3 (1.1g,
7.8 mmol), and 2R~(-)-glycidyl-3-nitrobenzenesulfonate (2.1 g, 8.2 mmol) in acetone (30
mL) was refluxed for 24 h. The mixture was cooled, concentrated, taken up in Hy0 and
-extracted with d-iéthyl ether. The organic extracts were washed with 5% NaHCO3, brine,
30  dried over MgSOy, filtered, and concentrated: This compound (0.35 g, 1.68 mmol), and 4-
" methoxyphenyl-1,1-dimethyl ethylamine (0.331 g, 1.89 mmol) in ethanol (10 mL) was -
heated at reflux for 24-h. The miXture was cooled; concentrated and purified by flash

column chromatography (5% MeOH/ CHCl3) to afford an oil which was stirred in
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a) (R)-Methyl XI ranyl met hoxy) phenyl benzoyl ) benzoic ester
materi al. puma%’é’é 6% rom | CN,” "2- (4 hydr oxybenzoyl ) benzoi c aci d&'?/z.lgsvggc?ﬁzz

14.5 mmol) was di ssolved in nethanol (50 nL) and was treated with- -
concentrat ed f‘f@?ﬂﬂ]’&qﬂéﬂ@qﬁ 4@01“1@ ﬁﬂf)ceeffated and tm#@Fq in etherto giye 3. Whits govdstofir e
was cool ed, ey gﬂm gv{g_ ~extracted into

di et hyl et her. A m xt |s cru corrpoun 3 07 g, 11.99 mmol),

Klerr]CJerr] (4.97 g, 36 rrm)l) and

2R-(-)-gl ycidyl - 3-ni trobenzenesul f onat g 11.99 15 mmol ) in acetone -
(50 nL) was refluxed for 24 h. The mxt%zrggg'"‘pggas cool ed, concentrated, !
taken up i 8 H[err]O extracted with EtCAc. The organic extracts were washed
with saturated,
concentrated antrp - . Sttt STHEOTT

Et OAc/ Hexane) ﬁ;@maﬂeg_fxgEﬁdnex@gfd@.g@m@m@r_@e4&1: 9) as an off white
foam [err]H NWVR (250 MHz, CDCl 3): [err] 2.70-2.73 (m 1H), 2.91-2.99 (m
1H), 3.32- 20 3 45 (m 1H) 3.61 (s, 3H), 3.91-3.99 (m 1H), 4.35 (dd,
J=5.3, 11.4 Hz,

2-[4-[3-[ 2- (4- rret hos ;gﬂg%y@qﬁié&mhﬁglﬁhﬁ |2_1|Pcoh 1 é.ﬁr#drrllc I? 7(25%1%} lﬁéb03(l 2

. hydr oxypr dfoxé, Bdrmmei).zed ZBét)el)h:}dYl-é@hf@:m@eesgﬁmatez(g 07 gA8.0imumall ia agdtonehe

ot hoxyphenyl <10 F s ot 2 1 o Byl TBR, B sken i Hpo g

was heat ed extragi¢d with Hievhylf ethrer. TRhe lorgailia exunackst ware washed eith BﬁdNaH@ag,ebnhe at ed

and purified by.flas chr r.aph 5% C
afford an oil dflferg\ﬁlgcﬁ‘#‘*’ ?r?,‘flf aﬁ)c g?edag}é goano(md/t(#)Vs %'H&‘Pha%ﬁ%l and
added 4M Hd , @mamexgtpmtyed 1adiﬂlethyuethylamnﬂﬂ(omogt hes mi)gh vmaﬁdn €10 L) was30

g:gpngrgd 1?_1% a f},e\'gtle l‘ng\IAP f%r 24 0 %18 rgl)xture was cogfvI1L I?o[lcentrlteéﬂ aned pﬁ?i%'eg by flagh

WO 99/ 51569  column chromatography (5% MeOH/ CHCI )to afford an oil which was. stirred in
PCT/ US99/ 07722 . eparation of 3 [ 3- (4- Met hoxyphen %/I ) -

1- di met hyl et hyrl%tmnﬁbfndzadded M H%f&?‘@k%‘f%ﬁ?%@ﬂ&§1h5’etﬁ£éﬁ°c‘h§8 lgy

hydrochl ori de ®alpbund asawhlte powderofa_iﬂoll?))ﬁSM§(MLH§"hﬁ/eCﬁmpund of Exanple 10
(b)(0.30 g, 0.61 mmuol), , was di ssol ved in nethanol
(5 n) and stirred at rt for 12 h then reflux for 5 h. The reaction
was quenchgd with | MHC, extracted w [err], dried with MgS( err],
filtered ® E‘&ﬁ@

Preparation of (R)-1-[1,1-dimethyl-2(4-methoxyphenybethylamino}-3-{(4-(2-
cyano)ethyl)phenoxyl-propan-2-ol hydrochloride salt

25 . A mixture of 4-hydroxyphenyl propionitrile (Lancasater, 1 g, 6.8 mmol), KoCO3
(2.8 g, 20.4 mmol), and 2R-(-)-glycidyl-ii-nitrobenzenesulfonate (1.76 g, 6.8 mmol) in
acetone (30 mL) was refluxed for 24 h. The mixture was cooled, concentrated taken up in
H»0 and extracted with diethyl ether. The orgamc extracts were washed with 5% NaHCO;3,
brine, dried over MgSO4, filtered, and concentrated. Thls compound (0.28 g, 1.38 mmol),

30  and 4-methoxyphenyl-1,1-dimethyl ethylamine (0.272 g, 1.52 mmol) in ethanol (5 mL) was
heated at reflux for 24 h. The mixture was cooled, concentrated and purfﬁed by flash

column chromatography (5% MeOH/ CHCI3) to afford an oil which was stirred in
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and evaporated to afford a white povvder (0 125 q). ESIVB (I\/H-i)
“Exanpl e 12 WO99/51569 Preparation of (R)- [1 PC%§99fb%z

1- di et hyl - 2- (4- met hoxyphenyl ) et hyl am nol - 3- [ ( 4- .
cyanonet hyl) phethaselandnddesAM HChIcospputrates and triteatedn ether to give the title - A

(310, 15~ BYPRERRS AN SR e, B m el Cosli fonat & (L 65§

7.51 nmmol) in acetone (25 m.) was refluxed for 16 h. The m xture was
cool ed, concentrated, taken up in. HZ% anq IQ extracted with diethyl
ether. The organic extracts were was 5% NaHCO err], bri ne,

dried oves MgS err], fil tered and concentr at ed Thi s corrpound (0.250 g,
1.3 mol), a- et 0 . hIamne(,pZSSg,
1.43 ol ) i TrERaRaHey Gl4-methoxyg ethyjethyl 22 The

m xt ure was ko Hid g;eﬁgj,a@m B odde 8kt by flash coI umm

chr omat ogr aphy (5‘; IVEO—V gﬁ[errH to af%ora an oil which was stirred in
met hanol and added 4M HCl, concentrated and triturated in ether to give the

title Czﬁ@?W&yﬁ@-(&x%lﬁl&h&&%@ﬁyl‘&z&ﬂpbégmc %@}/5 (MrH) + e 369. 1.

25 Pr epar ati on
of (R - 119 1. The riteniad pysichazed mmmmémyv‘)eazmn temvioioAcid3 (3.3 g, 14.5 mmol)

2 Cyanophonol VABRE B st SGRT B §8 Rl wip Sphcenred 12505 B ©f
and 2R-(-)- gIxyﬂmd;ok-lehn'irhafmmewmﬁuleﬂmmowé&tak&gpmEWANmGO) and acetong
25 nL 6 T

Laken Up | n FPEPRTDIS S eHaE Aistire o g Gl oBpAR (EBRe T PO gani

gxt racts wer eKyecHehig, BE mindll ) irit 2R Netk i 13- siitrobengdnBsul fonkite SR g, 11.99
1
PCT/ US99/ 177 28mol\jpcstong §39qul) was refluxed fof 24 ycFhemixfure yp3 qogled foncgpprated,

concentr at ed. taﬁdi.h@ if 9150(&&5&&&1&@0@: 'ﬂhefbr%&ml &u@d@'w&e washed with saturated
met hoxyphenyl - - di matr&/ et hXﬁ am ne ( 5 mol) in ethanol (10
m) was NHHGOR e, died piss MaaParBrered. quéeqﬁas@ée%pw@d &% Jpadyrolumn

conc e.nt rated @Réhasgrhgty]so YEtdhefxane) to afford the title compound (3.48 g) as an off
white foam. !H-NMR (250 MHz, CDCI3): § 2.70-2.73 (m, 1H), 2.91-2.99 (m, 1H), 3.32-
20 3.45 (m, IH), 3.61 (s, 3H), 3.91-3.99 (m, 1H), 4.35 (dd, J=5.3, 11.4 Hz, 1H), 6.80-8.0 (m,
8H). ' |

b) (R)-Methyl 2-[4-[3-[2-(4-methoxyphenyl)-1, l-dimethylethylamino}a-
hydroxypropoxy]benzoylbenzoate hydrochloride salt '
25 A mixture of the compound from Example 10 (a) (1.75 g, 6.25 mmol), and 4-
methoxyphenyl-1,1-dimethy] ethylamine (1.11 g, 6.25 mmol) in ethanol (5 mL) was heated
- at reflux for 16 h. The mixture was cooled, concentrated and purified by flash column
chromatography (5% . MeOH/ CHCl3) to afford an oil (1.27 g) of which (0.384 g) was ;
stirred in methanol and added 4M HC], concentrated and triturated in ether to give the title
- 30 - compound as a whits powder (0.28 g) ESMS (M+H)*+ m/e 492.0.

Example 11
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_coI um chro%%g hy (5%I\/EO-|/, CHCI[err]) to afford an oi | wurissems722
stirred-in hanol and added 4M HCl, concentrated and triturated in

_ ?mﬁg +t 21 gl \égg;ehgg-atgtlm of ER}-Z-M |3—i:7.—&met£loxyg§enaly )Vi’r'l, &tme&oy et eyian'gxog IQZQO g)EX aﬁﬁ:\/g 14

10 Prepar at hjtoB/propoxylbenzoylbenzoic acid hydrochloride salt :

(R -1-[1.1-di net hyl - 2- (4- nmet hoxyphenyl ) et hyl am nol - 3-[ ( 4-

nmet hoxycar bonyl nmet hyl ) phenoxyl - propan- 2-ol hydrochl ori de salt

/2[ m X} &f of ] m(stl h)é'ﬁx Amﬂgﬁ&ﬂﬁ%ﬂﬁ‘%&b@&@x%ﬁle(l@(@m Sg, 05130001, and 19ONFOW! ) |
err err g,

2R- (-) - gl yZi df) mb).was dissbyeddmmethprach Fmb) gng stirred ¢ rt for §Bh then reflydpnS . The

acetone (10

concentr at ednwaCthWJS éﬁﬁ%&&v{dﬁhﬁ%ﬁ? y cfuelgdt @gﬁ?&%}ﬁﬁﬁd &dflase)b%go"" i eée}d The

or gani ¢ ext r astdevaporated\eosdifodd avvhite powder (0926 gIaI-EBM-%tM}H)*hnIW@? Idri ed over

MySO err], filtered, and concentrated. This conpound (0.200 g, 1.12
mol ) and 4- et hoxyphenyl -1, 1-di met hyl ethylamne (0.250 g, 1.12 mmol) in
et hanol (10 nlL) was heated at reflux fBkamdfle I2 The m xture was cool ed,
concent r_a&gd and 20 purified by flash col um chromat ography (5% MeOH/
CHCl [err])“to afford an oil (0.266 g) of which 80 ng was stirred in -

met hanol and @adn&i\&r_k@-g-[c,mmﬁﬂat(adn@lnﬂyﬁﬂehilmm Shinb13-[(4- ether to

give the title conmpound (0.060 g) with mnar inpurity of ethyl ester. ESMS
(M+H) + i e 408Yamome thyQphenoxyl-propan-2-ol hydrochloride salt

Exanpl e 15 Preparation of (R- 1-[1.1
- di met hyl - 2- (4- met hoxyphenyl et hyl am nol - 3-[ (2-ni tro- 4-
cyano) phenoxy] - pr o pemixpirepf %Mwhtlwlicmi@dmdﬁchﬂcg 7.51 mmol) AKpE QR (B eg,of

4- hydroxy n i | d rg]qi err]
(1.26 g, IZE mﬁ?ﬁg c# gh?g? @ﬁ ?%rﬁgsn]z%ﬁgﬁxge l(E,gnzg esu ‘%‘%l?'ng{a% %ﬁq%
3. 05 mmol ) | n mL) was redlog¢dofior 1§ li.OI‘th.rjuxuweswase:bblad'.edndemratch tdken Ui HpOndr e vvas
cool ed, concentra é and ex e t hyl
cther " The or SXFHeaa BRIEA o4ty 2B aretnicietiac Va%, R T Mabiod, B
32, dried over MgSO4, filtered, and concentrated. This compound (0.250 g, 1.3 mmol), and 4~
PCT/ US99/ 07722 etho\J/c\%h%r?yl 1,1 c?lmethyl ethylamine (0.255 g, 1.43 mmol) in ethanol (10 mL) was
20  heated at reflux for 16 h. The mixture was cooled, concentrated and purified by flash
column chromatography (5% MeOH/ CHCl3) to afford an oil which was stirred in
methanol and added 4M HCI, concentrated and triturated in ether to give the title

compound as a white powder (0.100 g). ESMS (M+H)* m/e 369.1.

25 Example 13

cyano)phenoxyl-propan-2-ol hydrochloride salt - -

30 A mixture of 4-cyanophenol (Aldﬁch, lg, 840 mn_lol), K2CO3 (3.5 g, 25 mmol),
and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (2.18 g, 8.4 mmol) in acetone (25 th) was.
- refluxed for 16 h. The mixture was cooled, concentrated, taken up in H»0.and extracted .

with diethyl ether. The organic extracts were washed with saturated NaHCO3, brine, dried
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brine, dried over MgSq err], fi'Itered, and concentrated. Thi $¢c§ ' e
(0.100 ‘g, OWEPHBIBAY) and 4- met hoxyphenyl - 1, 1-di et hyl et 'ﬁyl am ne .

(0.085 g, 0.45 ). ip ethanol (10 Vo . was heated at reflux for 16 h.
The mixture wB¥’ éd&?%:%ﬂ:e@ﬁwéwa‘%rﬁ%wpwnéd _ b dstmmoD) aﬂ% um
chr onmat ogr aphiethd 1,1k th I ditlylantife @269 501 8 thnfl) in'\hksd? (VRBLSWas' red in 5
nmet hanol and added 4M HCI, concentrated and triturated in ether to give the

title cbeirdaneeflpy fad 6 hg he misse mag poolady conggtrated and purified by flash

Exanpl e 16 dfumn ElireRabgapi {58 MEGN CHClsY to afford an oil which was stirred in

1-Di et hyl - 2- (4- met hoxyphenyl ) et hyl am no[-3-[ (2-nitro-4- )

(hydr oxymet hy methagad ﬁwﬁlﬂcbm - Gonesintrated pasktritusatediia ethgt to give the title A
m xt ure of 4-[9*%& = 3= Oh:fr c%ﬂ i 500 g, .2.96 mmol ),
Klerr]CJerr] (1. %&'asga ‘8&&7‘)%%?'08%@ SM}W‘- %359!'

2R-(-)-glycidyl -3-nitrobenzenesul fonate (0.767 g, 2.96 15 mml) in
acetone (10 nL) was refluxed for 16 h.%The!ir;rj;li(ture was " cool ed,
concentrated, taken up in H20 a ted with diethyl ether. The

organi c extracts were washed with 5% NaHCQO3, brine, dried over MgSH4,
filtered,  and_concentrated. Thjs co . q, 12 mol ) and
4- et hoxybﬁen P2 g (9] ;s.‘.». ad N| J1-d et yines (Ao metne) ‘.'g_::; yl2 =2olld= i n

et hanol (10 llbkth@&'al‘b%ﬁlﬁidthQﬂ%He?ﬂygrobﬂf-%%ﬁhﬂmcm&ﬂd lat ure was cool ed,
concentrated and 20 purified by ash col um chromat ography (5% MeOH
CHCl [err]) to afford an oil which was stirred in methanol and added

conpound_(0. 250 g KRR YA 20 5 DR IR RIS, 8360 2o,

Exanpl e 17 25K2CO3 (1.7% grBaﬁQ;_mmdm apd 2R)-glytidyl3-nitrobenzenesulfonate (0.777 g, 2.99
1- Di met hyles 2- (4- I, QO] % 3- - nj - 4-

nmet hoxyca?sbo nie\%lr?@ﬁ he%%ﬁggd;%i ‘_9%{%%%%}_1 20901 F%h%%gl(‘:ﬁwé%aﬁgmsl%q’ foncemrated’ a)
(R) - Met hyl 4- (abssn wpsinyHGahd entsayted with diedyyhethet| Pleatrgdni éXGacts Whre washied withl

hased f L ch- 4- hydr oxys-.3=qi t | tic acid. (0.50 2.54
o) vas i Sem AR i BNl eV iga0l, IRRA coREitats. Afs Fombatind 1Pl og >t
H err] SO err] g{ 0.12mmol) and 4rd;e)th<a<typttea91Lu&dfm&hylahwamﬁhqomo(;g,gmta hasl) mool ed,

extracte Into

evapor at ed, ta(ﬁen in 5% NaHCO err]. a ) et hyl ether.
A i xture of CAPO Aok S REER DS 6. The mixtirotas cooled, concentratedand
33 } 20  purified by flash column chromatography (5% MeOH/ CHCI3) to afford an oil (0.266 g) of

which 80 mg was stirred in methanol and added 4M HCI, concentrated and triturated in

ether to give the title compound (0.060 g) with minor impurity of ethyl ester. ESMS

M+H)* m/e 402.2 & 416.4.

25 Example 15

cxano)phénoxx ]-propan-2-ol l_lxdfochloride salt

30 A mixture of 4-hydroxy-3-nitrobenzonitrile (Aldrich, 0.500 g 3.05 mmol), K5CO3
(1.26 g, 9.15 mmol), and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (0.790 g, 3.05 mmol) in
acg:toné (10 mL) was refluxed for 16 h. The mixture was cooled, concentrated, taken up in

H70 and e)'_u.racted with diethyl ether. The organic extracts were washed with 5% NaHCO3,
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WO 99/ 51569 _ - .
PCT/ US99/ 07%Wx299/51569 Klerr]CJerr] (1.0 g, 7.27 mmol) and
2R-(-)-gl ycidyl -3-nitrobenzenesul fonate (0.630 g, 2.43 mol) i
acet one (10 nbjineieisied efer MgSO4f fiiter@iland coliteatrated: (Thiscowpsurciol. K8 g, dddawneli at ed

d ‘fied by, flash_ cql h ford
ohe Pitie 9 B diriatichertn CRRRIRL SRARHY (O 2R R B A0EN G fn) 01
MHz, CDOl [ er r Was hated ar retluR 4or26%3 Thermiskure vkioold, Bdhcantrafed apdpurdfiéd, by3|a§12 (s,

:23":?) | ST 55’1 F@)ChT"taf¥rap}‘y (%36@/ CH%] ?5 to afforg arg ail wlhl_c% 'was stirred u7x -7.8 (m

1- Di et hy| 52- (eiiRbliau ¥adanyk jef, brcastianal md witbtediif étferdo give the title
met hoxycar bonyl et hy{&fgglqe.n)o%géropan 2-0l hydrochloride salt 10 A
(203]

m xture of th&EOWBHAY Motta™ 1!#8(‘%91(0 298 g, 1.12 mmol), and 4-
met hoxyphenyl - 1, 1-dinethyl ethylamine (0.200 g, 1.12 nmol) in ethanol (10

PCT/US99/07722

m.) was heated at reflux for 16 h. The mixture was cool ed,
concentrated and purified by flash Exampledfm chr omat ogr aphy (5% Med
CHCl [err]) to afford an oil (0.345 g) of which (0.110 g) was stirred

i n met hanol and added aM HCI concentrat ed and tri turat ed in ether to give
a 15 whille [Roycies |1t Dienethg -4 oLy ghylaidido 4B ii2nitiour i ty of
-rro rq-gl h4ﬁroc ond ilt 2.

et hyl ester.
Exanpl e 18 o £ |

1-[ 1. 1- D net hyl - 2- (4- net hoxyphenyl ) et hyl am nol - 3-[ (2-ni tro-4-

car boxynet hyl ) phenoxy] - proPan 2-0l _hydrochl] oride salt

m xture of the cor’rp‘bf}‘h’ﬁ“’GP B@&?FBF%3TV'(°B?'(ZYW%§°UAI@‘°§1OW)2 96 mmoly NaC]—I

(1.2 m), was glicp0l1ve¢, 8.87 Hﬁﬂdi)%ﬂ@hk%? gi’}ddy@-@q)n?&bbﬁz’eﬂ&uﬂ&na&t(ofﬁv g2odr. The

reaction was 2 guenched wi th extracted with Cl [err], dried
with MySOl&r r mme} jn acpiope QA dnlowas eaflyrestfor 16 h. Thegnixfureywes "PH’@"-'{ qopfeatratsdm ound

as a white pOViQFeB ué) g&axﬂ)extrmziﬂ\é" H)l{tl‘aeﬁfe} T Brgiie eftracts were washed with

Exanpl e 19° tion of
(R-1-[1.1-Di rﬁb NyHCQg,(tgmnaphd kydr MgSL filtéreds pndedntentrated. This compound (0.252

e E gf Xéfs . ,bgg %2@3@@% R LRAMotypRbaylY A RGOMPY duflfartifl {0.200 g, 1.12 nduddhy iYEL Y/

ethanol (10 mL) was heated at reflux for 16 h. The mixture was cooled, concentrated and

20  purified by flash column chromatography (5% MeOH/ CHCl3) to afford an oil which was
stirred in methanol and added 4M HCI, concentrated and triturated in ether to give the title
compound (0.250 g). ESMS (M+H)* m/e 405.1.

methoxycarbonylmethyl)phenoxy}-propan-2-ol hydrochloride salt

a) (R)-Methy! 4-(oxiranylmethoxy)-3-nitrophenylacetate

30 - The material purchased from Aldrich, 4-hydroxy-3-nitrophenyl 'acet.ic acid, (0.500 g, 2.54
mmol) was dissolved in methanol (5 mL)-and was treated with concentrated HQSO4 (0.25
mL) at reflux for 16 h. The mixture was cooled, evaporated, taken up in 5% NaHCO3 and

extracted into ethyl ether. A mixture of this crude compound (0.5 12 g, 2.43 mmol),
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34 VO 99/ 51569 - T _
PCT/ US99/ 07WR®9/51569  Met hyl 4- hydroxybenzoate (1.0 g, 6.57 RfSUSAd ch)
in acetone was treated with Klerr]COerr] (2.72 g, 19.71 mmol )_,and- .
2R- (-) - gl yci deHCO-(idtg; mémmmd RRd#eglidyl-3-hitgobefizebtulfomate) (0680 g, 2.43  t he
sol ution heated reflu on_m xture s filt d and
the filtrate™ ol fn aé?/&f‘%égf'gﬂ A reﬁg’&e&rc}grd{“ﬁl’ C@?J‘?’émefﬁaé CP‘g\é\?&ﬁ'&W\%@ shed
with 5% Na[ erand pédifisdroly flastoieobonisohronttitég@sbhy 650 %(BteAcmakandy teusfoﬁgis‘q:uw r] and
evaporated to give ne CI dy benzoat

W thout fur e Fih eﬁnlolrf)“(m@ heRBAC 55 M, SRt s ape-2pnila - |
1- Di net '
propgﬁ Zy?)l jﬁ-IérochFlorl éaqulg%ét&%&%ﬁl[é poxT gggﬁlg&hba%%za%?gl?éw ng, -

1.82 mol) vva'lsl-‘t?Bémtﬁd)vmth 1, 1- di net hyl - 2 (2- - napt hyl ) et hyl ani ne
(364 ng, 1.82 mmol ) in ethanol was heated at reflux for 24 h. The.
reaction m xture was evaporated and the residue purified by flash

chr omat ogr aphy (Rs1-[1, -Dimethyl-2-@ahethd3ypHeh@hdthydarfinic)-3- E(Em}t)o-&o give the above

tE;( ; lrrgldeprz 8duct gé'é%s{;%{yg?ﬂgwlgﬁ “&H‘Y]{%pa"‘f c[l %cﬁrochlonde sﬁllt '

- Di et hyl102- (@nnamtohme)ce:hﬁodnamom@xaﬁp[e(mmqo bw%) pt@ﬁ%lo] and 4-
propan-2-ol hydrochl orjde s ter from Exanpl e

19(b) (281 nghethexyphais]. 3“’}‘?Ft‘%¥1 eieb!ﬁleme&o 798 2 n@m@wé&lanol( Omig wes 1. 4 ni

of 1N NaCH (%ue&&&kﬂ@@fofmmmm%@%eo&m cotndhated A8 pLEALL dyQihshn Xt UT €
was acidified with N HC (é%eousg and eg&orat ed. The resi dué was washed

with water CO‘“m"eFr‘?EP‘I‘Ma erd ey el (345]8) b which €0. 1 e abov e
t itled compoupd s(ujr&flmmhanagnmc%é IQM t%nteﬂyaﬁed%gél triturated in ether to give a

Exampl e 21 Preparation o
- di met hy|152- (WM@W@MMyﬂe)cgnpguhafﬂ Qﬁa]gg ¥ith (iineryimperitd of @yl ester. ESMS
et hoxycar bonyd i Qafil »propan- 2- ol (a) Ethyl
(2- cyano 4- ox%/ace % nyfﬁﬁégt ate : _

Example 18

20  Preparation of (R)-1-[1,1-Dimethyl-2-(4-methoxyphenyllethylaminol-3-[(2-nitro-4-
carboxymethyDphenoxy}-propan-2-ol hydrochloride salt

A mixture of the compound of Examplé 17(b)( 0.23 g, 0.51 mmol), and 1M NaOH
(1.2 mL), was dissolved in methanol (5 mL) and stirred at rt for 24 h. The reactioﬁ was
25  quenched with 1M HCI, extracted with CHCla, dried with MgSOjy, filtered and evaporated
to afford the title compound as a white powder (0.060 g). ESMS (M+H)* m/e 433.2.

30

methbxxéarbonxlghenoxyl-grgg'an-z'-ol hydroéhloride salt

(a) Methyl 4-(R)-glycidylbenzoate
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35 wooosisss . PCT/US99/07722 VD 99/51569  PCTAISS®#ZA on

of et hyl--4- hy%roxyp?'uenyl acetate (2.34g, 13 mmol), SndJ[err] (0.15 n, 1.3

nmol ) an {1 X,!.gm' I, ATNE _

- stirred at RTqYI%)t?h%ﬂ mn- &%4{%9?%%!1625315%‘%3%}&%%%@ﬁ%gérng%g%?%?’@a&gﬁgde

- (0.86 g) was dadag. il mivel) sud 2R(-04glyeialy]-3-nitrobénzencedlfanater( &7 Igus.5T omol@nth. - The
solution was ¢ . 1 n ur inat 0 t er. and acjdi.fie i th
aqueous HCI (éﬁ%"?‘gmﬂﬁegg"(%i’?q]n“g‘gmp%g‘e’r‘?’f’ f "iﬂ '16111(’:‘2% gs%esm da%i‘&e[cf fglﬁ'a ®t he

| ayers separ atevdlorafdiieat eedgedipeesiury. eThewesidusals @dshatl twicth\5% Na)COxl(aidons, dried

concentrated to —an oil whjich was, used with rification.in the
next step. 5% “oter a"hyd"’"srmg%éarﬁinfd@@rﬁ?q to %V&%&Y&%QE?'E@CW{?F'&%‘F&W&“
(0.69g, ‘10 modspd @ithbut BurthebiurisQRbPMthERRY eI ne (1. 3g, 10mmole) in EtOH (20
m.) were heated at reflux under an argon at nosphere. After 18 h the
solution was concentrated to give 2. 1g of an oil which was used in
the next step Uty RS L Lo i 2L ( A Lpn of
the above of | Th Dot coimeiiaRabatfyRelbfiminot s (G meorycapMtb B) 7

m n. The sol utpropanylael hytieochloridecseitit r at ed. Fl ash chromat ography (silica gel,

30% t ‘ i = 220 f 1 title. c upd,

Lorr] H ndd( sofepe B nl ESRS 1y (et R0 st bt SRR ey 2.y
3.6 (s, 2H), A4oapthgh@hylaming kY64 mg, 1-8Z néindi)in eBialvol was headdl at reflux férk24 h. The .
(2R)-d yci dyl - (et.hyl - 2-cyano-4- hydro henyl | acet at A sol utiaon of
et hyl - (2- cyano'{eaé‘ﬁggW%W%T?éﬁ‘ﬁpﬁ”ﬁz“gtaﬁ%ég(W%ﬁ}’“‘ﬁ%%ﬂ? W“EPWTMMF‘%%“L 1,
10 mL) was tr egel,8do MeOH itKCEIOI)CEgiRE the ab6Me2iB8d pradisi . mgdf ESMSMI+Hi*em/e
sol ution was cgpcentr at ed. The residue was partitioned between

Et OAc/ wat er antt®aqueous HO (1M was added to 25 adj ust the solution to
pH 2 (litngs paper). The Et OAc | ayer was separated and washed with

wat er and concentrated to give 0.42g of an oil. A sol ution
of the above oil (0.42g, 2 mmol), (2R)-Bample20 3-njtrobenzenesul fonate
(Aldrich Chem cals, 0.52g, 2 nmmol) and Klerr]CJerr] (0.28g, 2 mvol) in

acetone (20 -nL) was 30 reflux for 18 h. The sol ution was cooled
and filtered. io '

propan-2-ol hydrochloride salt

20
Tﬁe ester from Example 19(b) (281 mg, 0.69 mmol) in dioxane (4 mL) was treated
with 1.4 mL of 1IN NaOH (aqueous) at room temperature for 190 h. The reaction mixture
was acidified with 3 N HCI (aqueous) and evaporated. The residue was washed with water

; and then azeotroped from CH3Cl; to give the above titled compound (194 mg). ES MS
25  (M+H)* m/e 394.

Example 21

30 ethoxxcarboﬁxlmethxllphenoxyl |7gropah-2-ol

(a) Ethyl (2—cyano-4-oxyacetyl)phenylacetate.
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concentrated to an oil. Flash chromat ography (silica gel, /‘)J,-}gi(ane)
yi el ded. Q. 4909951569 7799 of the title: corrpound [err]H NVR ( (5?"%2

CDCI[err]) [err] 1. H%
||_|) 3.6 (s, leunqp @’egnykﬁt-(hmiromhenyjfacgta{e@ 315.4)13 mmaql), $n@4((9r]$5§!]+)1 mmol)
WO z%%/tﬁl:hﬁﬁgmme (1.2 mL, 5.2 mmol) in toluene (100 mL) was stirred at RT for 20 min

PCT/ Us99/ 07722
(R -1-[1, 1- di vnsetan araor(aqmm«emmldyudnw %ﬁﬁ)woqsaede[dznwmemmn was
et hoxycar bony IR
(2R) - gl yci dylh%&tdqy{ gbgd?ggg TS @?@%“%8?1'5 a%%@é@gﬁgéd‘&ﬁquw 0.77 mol),
~and 4- net Hoxygddified with _a_qudousﬂwlﬂm wyﬂ}bzﬂlmGus(@PdQSEtgyla@:tﬂawmmd;dmthe

et hanol (20 | ux. f ture
concentr gt ed ”]az:%%@@ep aﬂ&% Sﬁ? ?‘F%’&F %jy/erfvfaﬁg’ $he§w{} Prﬁ" a(tzl a'garrg ogf Pd @%%e'ﬁ’%%d%
gel (5% Nea#aﬁﬂ@hwﬂnﬂa{ﬂed]w)thbmpaﬁﬁdaﬁdx il nextstep. title corrpound as a
colorless oil (0.207g, 61%. ES M5 (MtH)[err] me 441. 2. 10
Exanpl e 22 - Preparation of (R- 1-[1. 1

- di met hyl - 2- (4- et mwmb@mlh»%wmnyﬂroe%tdneawmnmﬂmon and
car boxymnet hyl ) phenoxyl - l|oro pan- 2- o nmpound of Exanple 21
¥1a|

(0.100g, ¥~ 2dksepropyigia m@ébﬁ&é@mmlearm&%dﬂo(réc)we)heatﬁ@at reflux undgranst j r r ed
Wi th 1M NaOH agod Rmi¥kphert! Al ?%éﬁmmms?a eékialedio gﬁézqgepmw@mﬁ in

vacuo. The resi due was treate wat er and the pH adjusted to 5
Wi th 1M HC . was used irrthe pext step withoug famther-murifieationed and concentrated tw ce '
fromEtOH Trituration with ether 20 af forded a white powder (0.08g,

84% . ES M5 (MrH)+ nle 413.2 '

Exanpl e 23 25 Aslaha‘pmofatliecahomfoil in acetic anhydride (30 mL) was heated at reflux for 30

grg héi%a > gln&%%ét IS?IBE{Q%S%}F X%/oggegﬁgt!i%ﬁ Xchrom& graghy[(glhca gel, 30%

EtOAc/Hexane) yielded 0.7g (22%) of the title compound. IH-NMR (400 MHz, CDCl3) &
1.2-1.3 (m, 3H), 2.4 (s, 3H), 3.6 (s, 2H), 4.1-4.2 (q, 2H), 7.1-7.8 (m, 3H).

ica

20
(b) (2R)-Glycidyl-[ethyl-2-cyano-4-hydroxyphenyl]acetate
A solution of ethyl-(2-cyano-4-hydroxyphenyl)acetate (0.5g, 2 mmol) in EtOH/water (1:1,
10 mL) was treated with K»CO3 (0.28g, 2 mmol). After 3 h the -solutioh was. concentrated.
The residue was partitioned between EtOAc/water and aqueous HCI (1M) was added to

25  adjust the solution to pH 2 (litmus paper). The EtOAc layer was separated and washed with

- water and concentrated to give 0.42g of an oil.

A solution of the éb_ovgﬁ oil (0.42g; 2 mmol), (2R)-gycidyl 3-nitrobenzenesulfonate
(Aldrich Chemicals, 0.52g, 2 mmol) and KoCOs (0.28g, 2 mmol) in acetone (20 mL) was
30 heated at reflux for 18 h. The solution was cooled and filtered. The filtrate was. - _
concentrated to an oil. Flash chromatography (silica gel, 20% _BtOAd/HeXane) yielded 0.4g
(77%)of the title compound. H-NMR (400 MHz, CDCl3) & 1.2-1.3 (m, 3H), 2.7 (m, 1H),

2.8 (m: 1H), 3.4 (m, 1H), 3.6 (s, 2H), 4.0-4.2 (m, 3H), 4.4 {m, 1H), 7.0-7.5 (m, 3H).
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(a) (R-dyci dyI thyI 3- (4- hydr oxyphenyl ) propi onate. 30 A,@]q{,gggme-mof
et hyl - 3- (4MOWBEEPheny| ) propi oniat e( Al dri ch Chenical s, 1. 8g, 10 nmol e)
(R) -gycidol (Al dr| ch Chem cal s0. 74g, 10 mmol ), tr| phenyl phosphi ne (2.629,

10 mol e) d diisopropyl azodicar boxyl ate 10 mole) in 50 m
THF was stirré&d (51'11&‘1' 1 dypethyd-2- (4'me‘h%yﬂ*}’r§y %‘6‘!3'15?'?‘6?1] }/\Hg"’??‘ﬁ‘br ed and the
filtrate conc eibkh@dnyimet g arfePlopmat ogr aphy (silica gel,

CHerr]Cerr]) afforded 1. g the title cor‘r?ound [err] H NWR (400
MHz, A mixture of (2R)-glycidyl-(ethy -2—cyano-4-hydroxypheny acetatgy O

90?)/05%2??] )5 er : ]g 0.77 mmol) and 4-methoxthenyI-1 demé?gfé:h&ﬁ%%n@?& 733 g 677 mnllﬁl) in

(s, 3H), 3 9 @ghpnq[ |(-90 mlq.) Qas heated at(reflux] fpfj 24 15 'Hteﬁn@ﬂ:@mwasmqpled concentrateq g)d ( R) | |
1- [ 1,1 -dinet ??{ ft‘ %f lfy‘lﬂagg EJI&’&%%( &HSHX:%&&.%%‘HCQ%LI (i%[l\ﬁA(PH/SCH%glz) to afford the

met hoxycar bon noxyJ - propa

(2R) - gl yci dyl ﬂ(letmpouﬁdbydcmxepdmrmlz}mg;@u%b cES M[yM-)85medh).2. and 4-

met hoxyphenyl -1, 1- di net hyl et hyl am ne (0.15 g, 0.85mmol) in ethanol (20 m)
was -heat eq at reflux for 24 h. The m xture was cool ed, concentrated
and purlflgd by flash col um chrgmat ography on silica gel (5%
MOH CH err]C[err]) to afford the titﬁé—%@g%gund as a 10 colorless oil
(0.178g. 51% . ESMS (MtH)[err] nle 416. 3. af forded a white powder
(0.081g, 709 . ' '
Exanpl e 24 =l :

2-Nitro-4-[2S, %QW&W phé] Mkv]znro an-2-gl

[ met hyl sul f onyTTam noJ phenoxyJpropyl |- 1. _

1- di met hy[52-[ 4- met hoxyphenyl ] et hyl ani ne hydr ochl ori de - (a)

i ro- Lot yr o0F sanpoia O bhftofl AV bPORNH BARLBORLR dhlrano L8Rl g

with HO gas) weastidesiavigd] MNaOEF dqu(X nfl) at R For 1¥the The xtaction waa Soxentraet] in -

trated, take t ),
eoncent o0 \akehe i il b5 og B gl S5t s
39 H NtRrdsd10in wabidniov chice “Ziceﬁfo BeDH. eifurtionlwittbethdz , -
|H)/? 2;[321;] -E(oslgl, égﬁge, 1&0%‘;{%'&!”{%);%&%5 (m “FmHs. 60 (c_:s, gH)t, 7.04
(d, J=8.5 piz, aif edy ge?mdeﬂ L03g, %). MS (M+H)* m/e 413.2

Example 23
25 _ _
Preparation of (R)-1-{1.1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(4-
methoxycarbonylethyl)phenoxy]-propan-2-ol

(a) (R)-Glycidyl-methyl-3- (4-hydroxyphenyl)proplonate o
‘30. A solution of methyl-3-(4-hydroxyphenyl)propionate(Aldrich Chemxcals 1.8g, 10 mmole)

' (R)-gycidol (Aldrich Chemicals0.74g, 10 mmol), tnphe,nylp,hosphme (2.62g, 10 mmole)
and diisoprqpyl azodicarboxylate (2.02g, 10 mmole) in 50 ml THF was stirred at RT for 18
h.The solution was filtered and the ﬁltrqte. concentrated in vacuo. Flash chromatography
(silica gel, CHCly) afforded 1.33g (56%)of the title compound. IH-NMR (400 MHz,
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25 Wz, 1H), 7.71 (s, 1H). (b) Methyl - |

. 25 [ met hy| swd-eBi5§%am no- 3-[ [ 3- ni tr o- 4- hydr oxy] phenyl 1 pr opi OrrgréUS99lo77zzTo a
stirred mxture of Exanple 24(a) (1g, 4.16 mmole), and pyridine (0.33g,-

- 4.16 mmol e) CDCl3) bR.6dmi, 24, IHFGm( B), 20 (mwzis), Mdmdlhﬁkﬂ.ﬁdnéﬁbﬂ}f_%mummgzi de

(0.48g, 4.16 Al ter stirring at RT overnight, the m xture was

- concentr at ed,("t'gher? &2 (R err] O extracted with Et OAc, washed with
5% HCl, saturated Nchq err] br| ne, dried over MgS err], concentrated
to glvealrght bro 740

[ l]I—I—NI\/R((400M—I2 DVSO-d[ err]):
[err] 2.70 .(® (Péﬂyll l-d'methyl %r(%sle'{wp epyflethylominplr3-|

:]3-33- 2 Hz, 3\/"\2) rsgt}:@c c£:§onyﬂ?ﬂyl)pﬂen%@y](ﬂ?&pawol 7.07
PCT/ US99/ 07724 mixture of (FR)-glypidyl-gthy Hiphydroxyphery Devetute(@,2g 10.85mmel), a8d 4 Hz, | H)

7.82 (d, J = , =
Met hyl( 2S- | rr%‘% I(;?n} “Fa%*’ﬂ%h’élg‘?'f‘%@ﬁﬁ%gﬁi?ﬂ% %1!_%“ ﬂl Zghrg% phﬂrécl)tpﬂlI onat e
5 A mxtur eatméﬂtﬁiarﬁﬂ te Thelinkxyur¢ a08yled o0d&nirated and, pvﬂﬁed by fshephunn( 0. 85¢,

ol e) i n' nectmoeptycy s Y MO ERT BRI L Sy 830 re

was concertt r agodatless sik@o1 784 5i ). HESMS ND+-Hpkiveat16Bed Wi th Et OAc. The

organi c extra re.wash i.fh i n j ve Jerr],

concentr at ed, Bﬁ‘?ﬁ\fﬁ @Htewwg?réé\hélg’ %é") %&W’%ﬁqﬂéﬁ%fap hy (50%
EtOAc/Hexane) to afford a light yellowoil (0.4g, 35%. 10 [err] H NWR (400
Mz, CDOl[err]) [err] 2.70 (s, 3H), 2.82 (dd, J = 4.9, 11.2 Hz, 1H), 2.88
(dd, J = 4.9, 11.2 Hz, 1H), 3.3Esampleddy 3 51 (dd, J=11.2, 14.1 Hz,
1H), 3.55 (dd, 4.9, 11.2 H, 1 H), 3.7 (s, 3H), 4.10 (dd, J = 4.9,
11.2 He, 1H), 4.33 (dd, J =22 4.9 1H)510(dd J+ 4.9 11. 2
Hz, 1H), ¥ 97Ptepasation of Ns2R-hyd 2-nitsp-4-[2S-gthoxyearbomyl:2- 1. 8, 8.5, 1H), 7.64
(s, 1H). 15 eftsuh'b i : .

%, 1H), 3.05 (dd, 4.9,

[ met hyl sul f ony [ pr opy

1, 1- di net hyl - mm&ﬂoxyphenyl ] et hyI am ne hydr ochl ori de A
mxture of Exanple 24(c) (0.22g, 0.59 mole), LidJerr], and =

1, 1-di met hyl - 2-[ 4- met hoxyphenyl | et hyl am ne (0.13g, 0.7102 mmol e) in

Et OH (5nl) waea) Me&tydeeﬁmm@B-l[[Bm:&m4—ﬂ@droxﬁﬁlhnyl]’ﬁrepwmiaxd ure was cool ed

concentr d, [er r t ed ganl c
oty act s 3r AT e e hobbe st A rralt oh Relfhrpl 20 - e tor
col um whh ngagwapﬂieme(i AreftpQot G, amhe hitktherwak bodled, adricenitchta, 1akéd ow
oil, which was dissolved.in THF nd added 4M Hel in p-di ne,
concentr at ed, “%Wdf& nevfl ‘Eﬂ{%ﬁqf’r‘s) gd ‘g%‘”QPEFe”gg washed it 192)(3 dried

by air (22g, 83%). 1H-NMR (400 MHg, D_MSO-dG) 8 275 (dd, 1=7.6, 13.6 Hz, 1H), 2.84

(dd, J=.76, 13.6 Hz, 1H), 3.55 (m, 1H), 3.60 (s, 3H), 7.04 (d, J=8.5 Hz, 1H), 7.35(d, I = 8.5

25 Hz, 1H),7.71 (s, 1H).

()] Methyl- 28_-{methylsulfon;'l]amino-S_-[[3—nitto~4—hydro_xy]phenyl]propionate
To a stirred mixture of Example 24(a) (1g, 4.16 mmole), and pyridine (0.33g, 4.16 mmole)
in dried THF (30 m_L)‘was' added methanesulfonylchloride (0.48g, 4.16 mmole). After
30  stirring at RT overnight, rhe mixture was coneentrated, taken up in HO, extracted with
EtOAc, washed with 5% HC), saturated NaHCOg’, brine, dried over MgSOy4, concentrate.d o
to give a light brown oil (0.98g, 74%). !H-NMR (400 MHz, DMSO-dg): § 2.70 (s, 3H)," = -~
2.85 (dd, J=11.2, 14.1 Hz, 1H), 3.05 (dd, 4.9, 11.2 Hz, 1H), 3.67 (s, 3H), 4.20 (m, 1H), 7.07
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white foam (0.26 g, 79%. [err]H—NNR(4OOM—|z CDCI[err]) [ei@&sg}é{;ﬁ :
6H), 2.63 (WO9sIS®. 77 25 (s, 2H), 2.87 (dd, J 4.9, 11 3.07
(m 3H), 3.17 (dd, J = 4.9, 11.2 Hz, 1H), 3.69 (m 1H), 3.70 (s, 3H),
4.14 (s, 3H), (dI3B.1Hz, LH),-7Z4'2(d&lzJ,=-n.m)&._5 Hz,al_:l)m&z (dJE= 1.88z, 8HE THAd, n#gs
7.10 (m 3|_|)’H7z'f1l§)(dd’ J =18, 85H, 1H, 7.72 (s, 1H. _
Exanple 25 30™™ "™* Preparation of

N-[ 2R- hydr oxy-3-[[ 2-ni tr6-4-f2S- met hoxycar bonyl

[ pht hal i mi dol ng\Hetﬂ(}/l] e P,Bé’ Mlsu}fonylgmmo-g¥[3-mtr&l~4~ip£§'gXydpﬁgnFW]lp?org'loqgtc. 39

hydr ochl ori de

PCT/ US99/ 0572 mxxtMDoB@:éa‘éﬂp‘&G&(b) (0.98¢, 3.(08)11:)%)5)th€0 (0.85g, 6.16 mmole), and 2R-
2S-[phthal i mido]-3-[[3-nitro-4-hy droxéigﬁa Iprop| onat e A m xture of
m

Exanpl e 24(a) 8silyl- ltevken?ﬁeﬂswonarér(%ﬁ reole)im geetang £2Q oLy yas heated atnp| e)

in CHO[err] Qéfﬁﬁmah Wﬁémlis&@%%@&nc led X alt derf\uélhhl-{ GOextaR el WiltiE® AbBheadded
Et 3N ('10. 64, 104. 08 nmol e) cool e onc@ntrat ed, taken up In

H20, extract edraeniclex@EaaGwere Faghed suth boneg dri¢cbovexMg& 01 scongentratedtigflediby flas N

HA |, t t t d t
o A o S T i G 8 21 1
(dd, 10 J HEIMRZ(AOG.MH}Z EDCIgL)BI)27(B(.s43}I)(218|2(dﬂl J=-4.99112].Hz,21H-)|22 88 {dd, 13 70 -
(s, 3H), 5.28 (dd, J= 4 HS Q 7. 34
(dd, J = 2.3, 49. 31 iz, !L*Ii?r)33%("7-0“@d35h(dd fflbz-lrlz‘“#ﬂ)l 73%57(‘1‘1 49 112z

(b) Met hyl- Z%i@fﬁl—t}a&u déoi 39[{132H£t1m ﬂasﬁaalxxaczﬁiwdnbamlshw(&@wwge

Fol | ow ng the exanp he title conpound ared as a tan SO|Id
(7.9g9, 989%. 112HZ,[1HPr6 (M—(u%;éSMﬁlHEfbéﬁ[(@ Jr)l%{érSrf Hp764 ($.dH)- J = 4.9,
111.2 Hz, 1H), 2.88 (dd, J 4.9, 11.2 Hz, 1H), 3.32 (m 1H), 351
(dd, J = 11.2, 14.1 Hz, 1H), 3.55 (dd, J = 4.9, 11.2 Hz, 1H), 3. 7 (s 15
3H), 4. 10 1fdd (duN-f2R-hgdroxyt3-P2titro-4-49S-ethoxyBarbenyl-2 = 2.2, 4.9 Hz, 5.10

gd‘j . g = 84 59H}%%T@sulfofygﬁo]pﬁ%ylgtpp% 49 lmgthﬁ-ﬂi[gﬂﬁ%bg\/_pg%ﬂye]%hmmme 6 (dd,
(c) hydrochloride o
V1200 Y A S A TR B R G BB bR Ly 2P
of Exanpl e 25(rhethdx3¢ﬂlen?l]e3@liﬁﬁﬁé @.13g10. 0 02Inend1¢) iR E6OH (Smil.)oRasmeirb@ it refiiddn 1, 1-
20  24h. The mixture was cooled concentrated, taken up in HpO, extracted with EtOAc. The
organic extracts were dried over MgSO4, concentrated, and purified by flash column
chromatography (3% MeOH/CH;Cl») to afford a yellow (')il, which was dissolved in THF
and added 4M Hcl in p-dioxane, concentrated, and co-evaporated with ether to give an off
white foam (0.26 g, 79%). 'H-NMR (400 MHz, CDClg) 3 1.17 (s, 6H), 2.63 (s,1H), 2.77
25 (s,2H),2.87(dd, J=4.9,11.2 Hz, 1H), 3.07 (m, 3H), 3.17 (dd, J =4.9, 11.2 Hz, 1H), 3.69
 (m, 1H), 3.70 (s, 3H), 4.14 (s, 3H), 4.37 (t,  -7.2 Hz, 1H), 6.81 (dd, J=1.38, 8.5Hz, 1H),
7.10 (m, 3H), 7.45 (dd, J = 1.8, 8.5 Hz, 1H), 7.72 (s','-l':H).

30 _ _ B
Preparation of N-[2R-hydroxy-3-[[2-nitro-4-[2S-methoxycarbonyl-2-
{phthalimidolphenoxylpropyll-1.1 -dimethyl—Z-l'naghthyl lethylamine hydrochloride
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di met hyl - 2- napt hyl am ne (0.47g, 2.35 mmole) in MeCN (20 m.) was heat ed at
reflux in wo99sid4dy. The m xture was cool ed, concentrated, t Hlﬁ?‘p’!"mz

Herr]O extracted with Et OAc. The organic extracts .were washed with
brine, dried g Vi S phefAINGESILI- B3-Biro2 6y deskyt gh cuate flash colum -
chr omat ograph (3% gf er%ﬂ lgrr ’ t% af Tyg)ﬂ; dﬁﬂ] Ih?bgl:]ht eyeI | ow foam which -«

was di ssol ve mxteterpéﬁxande 3Hd g#ﬂ@» @m@ln) pndphghelie anhydodro@ier 22 Lamolghd

t t 089,

.CZ %evagaf %Mgdi C Clm(_gﬁo %aF %Eét{lf&i ?é?ﬁxﬂr?f&' t%ﬁ&n{r e Wi ﬁeégﬁﬁ ?&g 9 |

- 3.3 (m 2H), BMIB nimpleRkd codledFofeentr@ky, takn 918m(HQO ]:H)'acted vith EtOAc. The lH) ,
4.37 (m $H)7 gﬁuc ex? 1abts gllége wadhed wi hd6N IJIC1: sa%ﬁréteﬁ'ﬁaz&&lbg bfind Odr{eH]overlf\')lgSOZ;, 41

( m 2H) ,
WQ dSentratal o afford a yellow oil (7g, 91%). |H-NMR (400 MHz, DMSO-dg) 5 3 24 (dd,

PCT/ US99/ 07722 e 26
Preparation of= 112, 14.1 Hz, 1H), 3.45 (dd, ] = 49, 11.2 Hz, 1H), 3.70 (s, 3H), 528(dd,J-49 o

N-[ 2R- hydr oxyg3- M)%ﬁﬁr@sﬂﬁ{ﬁﬁ ’fgﬁ?ﬂxj\’-%léiﬁ'z.hﬂpbf)%{ dpf'e'ti?]ﬁ;!}z[ ;]y, T e

car bonyl | ani nol et hyl ] phenoxy] prop naph

5 (a) NZAEDhydroxy-3-[[2-nitro-4-[2S-carboxy-2-[[[2-car boxyI phenyl ].
car bonyl ] gym no] et hyl ] phenoxy] propyl]- 1, 1-dinmethyl-2-(naphthyl]ethylam ne
A m xture of Exanple 25(c) (0.20g, O. 32 mol e), and Li OH H20 (0.03g, 0.64

mmol e) in (b) MEHI¥I- I ASelphthingiBolA3-[[3hitrolg- Rvghgeidyl fphengUipmpiohdle i n 24h. The

i xt at r.at ed .in 10 _ H20,

[ ored tne. SR B} Fml S0, ROuldhomepundarerdiredet » G stid G i gp
(0.15g, 71% . 'H4TMR ks0oWR, z.@v@@mw,rﬂl)l 2[wzr nH), 2.88%dd, § = 49M1.231205 (m
2H), 3.15 (s, 2H), 3.25 (m 2H), ﬂ) 4.61 gm 1H), 7.45 (m
7H), 7.82 (m1&1'1%532%@{)@51%;4192%.11{.m) 3PpiNdd, T =, 11.2 Hz, U:I_? 3.7,
IR by ORETAB ROl 0 00 220y a5 g S0 @ =as 12
car boxyl phenyHed&D oo/ (ddals h8)8. %thlll'!),ph'iﬁw(dd,)l]ﬂr%p)ﬂﬂz, 1H), 7.64 ¢, dﬁﬂ,r?yﬂsm

2H), 7.81 (m, 2H).

_(c) N-[2R—hydroxy-3—[[2—n|tro-4-[ZS-methoxycarbonyl-Z-[phthahmldo]phenoxy]propyl]-
20 1 1-dlmethyl-z-[naphthyl]ethylamme hydrochloride
A mixture of Example 25(b) (1g, 2.35 mmole), L1C104 0.65g, 4.69 mmole), and 1,1-
di_methy 1-2-napthylamine (0.47 g, 2.35 mmole) in MeCN (20 mL) was heated at reflux.in
24h. The mixture was cooled, concentrated, taken up in HyO, extracted with EtOAc. The
organic extracts were washed with brine, dried over MgSOj4, concentrated and purified by
25  flash column chromatography (3% MeOH/CHCly) to afford a light yellow foam, which
was dissolved in ether and added 4M HCl in p-dioxané, concentrated, and co-evaporated
with ether/hexane to glve an off white solid (1.08g, 74%). 1H-NMR (400 MHz. CDCI3) _
8 1.35 (s, 6H), 3 10(s 2H), 33(m 2H),353(m 2H), 3.78 (s, 3H), 3.98 (m, 1H), 4. 14(m,
1H), 4.37 (m, 1H), 5 06 (m, 1H), 6.91 (d J=8.5Hz, 1H), 7.30 (m, 2H), 7.41 (m, 2H), 7. 79
30  (m, 9H).



[ napht hyl ] et hyl ami ne hydrochl ori de 20 (a)

N- [ 2R- hydr oxX3¢O39{50569ni t r 0- 4- [ 2S- et hoxycar bonyl - 2- ([ [ 2-

car boxy] phenyl ] carbonyl ] am no] et hyl ] phenoxy] propyl]-1, 1-di net hyl - L

[ napht hyl ] et hyl am ne hydrochl ori de - &mg_lée of Exanpl e 25(c) (0 209,

0.32 mml e), and Li OH H20 (0.02g, 0.32 mmole) in 25 THF/ Herr]O (5 nL, 4.

1)vvas stirred at RT in 24h The mxture was concentrated taken up in
Prepagdtios R DK Mred 3 - garoax iph to give .

' PCT/US99IO7722

[err] 1.25 (s . MR ; - H, 3.78
(s, 3H, 4521(m 3H) 4.61 (m 1H), 745(m 7H), 7.82 (m 7H) 8.83 (d,

J =4.9 Hz, H- NIVR 1.25 6H), 3.05
(m 2H), 3. 15 (e)sll’eié%]hydffﬂj':‘(lé‘@@ S‘% géﬁ@ %%HW%}H;J"]YH 61 (Ens 1H)H? 7.45
Ellm 7/H), 7.82 Jai‘Bonil']‘men&eﬁ?l];(lﬂno»}]pmﬁl]gl 1-dimethyli2.[ndgtihyllethylamine :

WO .99/
PCT/ US99/ 07722A mxxture of Example 25(c) (0.20g, 0.32 mmole), and LiOH.H20 (0.03g, £:64 spnele)ig

Preparation ofTHEm,0 (5 mL, 4:1) was sttrred at R’J[' in 24h.The mlxture was concentrated taken up in
(R-1-[1. 1- D net hyl2 2- (2= napht hyl )et hyl am nol - [ (3-(2-am nop enoxy) 4-
met hoxy car1§onyH)@reidefied] wigy AnSHh filtersfl t@snw rcmnltednn ekberga give Bn off white solid

1-(2-Nitrophe i t n utd.on of
2- met hoxycar bo@)iﬁ ﬂ#%%’ﬁ@ﬁ@&%?ﬁﬁd@%@?ﬁb@ §95 (m, 2H)A3 %)t iﬂ{
nitrofl uorobenzzmen,ztﬁ 412 Gm, 38), b5 (APLHD), 745 ¢mKitey, 7 BEGh,ETH)) 8.65&, U=40.HA 7
nol) in DVF (200 nl) : was heated at 110[err]C for 18 h. The solution
was di |l uted wi HR-wat er (200 nL) and extracted 10 with EtQAc. The Et CAc

| ayer was concentrated to give the crude title conpound (57 g) whi ch
was used as is for the next step without further purification. (b)
2- Car boxy it hyl - 5- met hoxy- phenyl - oxy- ( Exampleclenzene) A sol ution of
conpound from Exanpl e 28(a) (57 g, 0.187 mol) and 10% Pd/C ( 11 g) in 15
MeOH (1000 nl) was treated W|th H2 at 50 pS| for 2 h. The solution was
filtered throukmk 5 gethox yca yled
chronatography (—bsd i ca gel 0% < 0 d e_g_the title
conpound (49. 370 S ( ] 2ot

[naphthyl [e*hxlamtnc hydrochloride

20 .
(a) N-[2R-hydroxy~3-[[2-nitrq-4-[ZS-methoxycar_bonyl-2-[[[2-
carboxy]phenyl]carbonyljamino] ethyl]phenoxy]propyl}-1,1-dimethyl-2-
{naphthyl}ethylamine hydrochloride
A mixture of Example 25(c) (0.20g, 0.32 mmole), and LiOH.H0 (0.02g, 0.32 mmole) in
25  THF/H50 (5 mL, 4:1) was stirred at RT in 24h.The mixture was concentrated, taken up in
H70, acidified with AcOH, filtered the solid, triturated in ether to give an off white solid
(0.10g, 50%). 1H NMR (400 MHz, DMSO-dg) & 1.25 (s, 6H), 3.05 (m, 2H), 3.15 (s, 2H),
3.25 (m, 2H), 3.78 (s, 3H), 4.21 (m, 3H), 4.61 (m, 1H), 7.45 (m, 7H), 7.82 (m, 7H), 8.83 (d,
J = 4.9 Hz, 1H). |H-NMR (400 MHz, DMSO-dg): 3 1.25 (s, 6H), 3.05 (m, 2H), 3. 15 (s,'_ _
30 2H), 3.25 (m, 2H), 4.21 (m, 3H),4 61 (m, 1H), 7.45 (m, 7TH), 7.82 (m 7H) 8.83 (d I= 49'
" Hz, 1H). o ' '
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(c) 1-(2- Am nophenoxy) - 2- net hoxycar bonyl - 5 hydroxy benzene 20 %’F@ @g
~sol ution of wosgsisesd from Exanple 28 (b) (1 g, 4.1 nmml) and K éf'ﬁé 7 pran
(L.5nL, 20 mmol) -in CHerr]d[err] (15 nL) was added AIC [err] (2.8g, 20
mml). After 2 h at 0 [ err] C solExainple 28as concentrated and resi due-
was treated wth ice/water (50 m.) and CHerr]C[err] (50 ni).

Organi c | ayer was separat ed and vvashed vmth vvater (2X) The organl c layer

1- (2- Ami noph v ' weiaivieiny “dyl ) - benzene

solution of corrpound from Exarrpl e 28 (c) (0. 51g 2.2 mol ), 2R-gyci dyI 3-

ni t robenzenesul fq e (0.582 and err]CJerr] (0.93g,. 6

mml) in acet ?g@ ewy%frgethﬂmanﬂﬁ ’f‘%‘*“i”&x"q‘ ©18 h. The sol utlon was

filtered and NASluﬁbﬂ 6frzﬁﬁx@th&@%arbony! S-n%ﬂﬁ?ﬁﬁeﬂ@t(gﬂlé Q.87 ¥RNi e title conpound
(0.64g) which -was used as is he nexi ste

42 WO ggp@qq;gtynzene (19.7 mL 0 187 mol), and K2C83 (65 g, 0.467 mol) in DMF (200 mL)

PCT/ US99/ 0772 d
-[ 1, 1- D net hy ?SZQCF tfflnap tﬁ@r)léthhy %sr'ﬁhﬁlo WS?-S fl(hé»te? g‘t%%“tﬁé(&ﬁ%r‘%‘%y dimwe

rr;at hoxycam(;opyrit) B4 XEhe- ﬁn@bpguerzvaslc%ntpmmdao ohivc:the(teldsaﬂ;lb cimgqunA:ﬁo: ut2 i (()2
of conpoun r ) , 1-di met hyl - 2-(2-
napht hyl ) et hyF)warp}ﬁ';)r(le ("ﬁe%(ﬁlﬁgr% g. £ %ithoméir@‘p‘f%lﬁﬁ%% was heated to reflux
for 18 hr. Sol ution was concentrated. Flash chromat ography (silica gel,
5% CH err] e tnment wt in MeOH yi el ded
the title cong_< %e(ga % it&?'l]‘%ﬁ'%h?xy[ @FP{IWXK@%&THU%C 5] DVSO-d[err])
[err] 1.0-1. 3A(s8lubbh of chmipodhdIrdnExatiptd) 28(8.(F7 § 00187 Mol lahitihi0%EPdfe B1%) (n  1H) ,
gxg;n% g o M(eB'H &M g%q%%teé%%ﬁ?ati%sﬁ fgjﬁi Ql‘he sol%t?on was filtered through -

- Di et hyl - 2- ( Zelta st thY ikt Wds2Bhdamtkaredt. [Fiadh CiromBloBRPRERIY $el 20%

car boxy)phenox%/ propan- 2-ol di h}/dr ochl ori de sal t
EtOAc/Hexane) yielded the title compound (49.3 g, 96%) MS (ES) M + H)* m/e 274. 1

(c) 1-(2-Aminophenoxy)-Z-methoxycarbonyl-S-hydroxy-benzene
.20 To acold solution of compound from Example 28 (b) (1 g, 4.1 mmol) and ethylmercaptan
(1.5 mL, 20 mmol) in CH»Cl» (15 mL) was added AICl3 (2.8g, 20 mmol). After2hat0
OC solution was concentrated and residue was treated with ice/water (S0 mL) and CHZCIZ
(50 mL). Organic layer was separated and washed with water (2X). The organic layer was
concentrated to give the crude title compound (0.95g) which was used as is for the next
25  step. |

(d) 1-(2-Aminopheno:_(y)-z-methoxycarbonyl;5-(2(R)-glycidyl)—benzene _

A solution of compound from Example 28-(c) (0.51g 2.2 mmol), 2R-gycidyl 3-

nitrobenzem_:sulfonate (0.582g, 2.2 mmol) and K2C03 (0.93g, 6.6 mmol) in a¢etone (20
30 . mlL) was heated at reflux for 18 h. The solution was filtered and the filtrate was

concentrated to give the title compound (0.64g) which was used as is for the next step.



15 A sol ution of conpound from Exanple 28 (e) (0.7g C,E, 3%%) I n
MeOH (5.nL) WO 99/51568s treated with 1 N NaOH (3.0 mL, 3.0 mmol JSTRPE ,
t he sol ution was concentr at ed. Water (10 nL) was added and the_,
sol ution was (@)éRx &l wiDimethylN-(3ciaphtbyathytaminp)}-3-HB42-aminephenoxy)-4-he solid was.

dried in vacu 0%9. M5 (ES) (M+ HH+
me 501.1; [e?“}*&ﬁ\?&%ﬁ% ﬁﬁé’%ﬂ‘?ﬁ errdj"%h Z'rd? a‘? 2:1.3 (s, 6H), 3.1-4.3
(m 11H), 6. 7-A7sofutiompof &impouddirhm. F8arﬁp1828)(c()m l<13d)04|9n®1)9n¢51,(1fdimqthﬂl -2-(2-

- Formul ati ons for ceut | r | ds_of resent
i nvention can 6?3’“5’?’ {thmdme {%ﬁ%ﬁ.l ol m‘ﬂg r@agﬁé "%g ﬁpﬁ%ﬂ refR' ><fr|h§|l£nt S.
Exanpl es of Solunmwahcdnoarntmdeat Flashchromtiasoggaph @ (silixal gelys % CHjDH/CH2C12) and
Exanpl e 30

i f (R -N-[2-H |
dr oxy- 3- ( 2- cygﬁdm&m(ﬁ@{iﬁam?}iwfdﬁ%fahsmwm (bl $0%): {H-NMR (400 Mz,
di met hyl - 2- (Zﬁmldjldﬁydi)@ll W?M% 11475.7-8.0 (m, llH 588289(m, 1H), 9.3-9.4

Et hyl - 3- ( 2- cyano- 4- Rydr oxyphenyl ) pr opi onat e (0 13 nol ) of
et hyl - 3- (4- hy dmoX) MISEShOY b Inyp6ti@.onat e i n 300 m_ of dry t ol uene
was added under argon 12.4 nL (0.052 nol) of tri-n-butylam ne followed by -
1.5 43 ‘WO

99/ 51569 10 ' Example 29

PCT/ US99/ 07722 m_(o 013 nmol) of tin(1V) chloride. After stirring
for 10 mn, 8.6 g of parafornal dehyde was added and the reaction was

refl uxed underPrépafs€ion 6R)-191.0-Dimethyl-2-{faphthaDéth @AmiNe B 3-CBAReEhiRdPHenoxy)-4-

concentrated to a dark oi.l which was subJ ected to flash col um
chr omat ogr aphy SNAkY LREQDARCe10r QIRNCIOS dgsall 0 hexane: ethyl acetate (Vv/v).
There was 5 obta| ned 5 3 g of product (18.6% . Further elution with 70:30
hexane: et hg acetate (v/v) |eI ded 12 g of starting material.

on

To a sol utl of 10‘\§°‘€t€9"(9§f50'mﬂ")1 fspmExample 3% ée) 4.8 Hylormmph) i MO (5 51L)

absol ut e et hangl \8&sSq f@ﬂﬁ@ agglr f | owed
by 3.48 g (0.05 rtr%? wm%N r ox Fbam ne (iégno% o%%#ﬁ@&eag%gg?tlﬁagéﬁ was
stirred under \Hatgfdlio ai)mesadmd mthd®lmxonmtrpa;@d:wnbhm to pH 7, filtered and

concentrat ed. ed in t hed

SPThCIN fror . Ak 6l B s Do WOy EE R Lhibelaly 81405 05T s TS M V85

concentr at ed tnv'e 501. 1] HH-MMEMOG\MM DRESOBdL)\Bi 1t211 3 (s, 6H), 3.1-4.3 (m, 11H), 6.7-7.9 (m,
20  13H), 8.7-8.9 (m, 1H), 9.2-9.5 (m, 1H).

Formulations for pharmaceutical use incorporating compounds of the present

invention can be prepared in various forms and with numerous excxplents Examples of

such formulations. are given below.

25 _ Example 30

Preparation of (R)-N-{2-Hydroxy-3-(2-cyano-4-(2-carboethoxyethyl)phenoxy)propyli-1,1-
dimethyl-2-(2-naphthyDethylamine | | | |

T30 . (a Ethyl-3-(2-cyano-4—hydroxyphenyl)propxonate

To 25.2 g (0.13 mol) of ethyl-3- (4-hydroxy-3-cyanophenyl)propxonate in 300 mL of dry
toluene was added under argon 12 4 mL (0.052 mol) of tri-n-butylamine followed by 1.5
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100 nmL of acetic anhydr| de and refluxed under argon for 30m n. § _égtlon _
was : cwaesiset ed. The resulting oil was dissolved in etW Q8T '
and washed with water. The 15 ethyl acetate |ayer was dried, filtered and
concent r at ed -td (@81 Dinbh whiia(EV \etoride. Sftsr stisting for 20nin, 8.6 g ofparafermaldebysiel and
treated with SO 2 te (0.09 mol) in 50

m. of water. edlrd gés "%[hr‘efo'fr?agm?&ag %e%%ldel%r%%r (58'19 g?‘ 5 h the m xture was
neutralized V\ﬁI‘hdmead%lon was codH@Ianﬂ oorpbhtﬁteﬂrmia dark of ethichtved subjéveedrte flasht dohugnn
~mxture was extracted with.eth celate solution
s dredt§ FRRERERRRY dritea dthelfan b St Bbrenwamu Bk PE The §4° 0
storage: B 5 gbthined§.3 g of product (l(StB)%) Further elution with 70:30 hexane:ethy! acetate (v/v)

Et hyl - 3- (2-cyano- 4-(R) - cid yphenyl ) pr opi onat e A solution of 7.7
g (0.035 nol )y'é{dﬁ?/ﬁ o %%W eﬁ hydr oxyphenyl ) propi onate and 9.1 g

(0.035 nol) of 2-(R)- gI yci dyl - 3 nltrobenzenesulfonate in 100 nL of dry

acet one was 25 treated with 7. go 055 nol) %&Ot assi um car bonat e and
t

refl uxed undef©asejationefi0g40 945 m°1) of qpRove élééllyldsﬁ‘ gnle piAbseuts gthanre! Wagr ed.
The filtrate I t&rpﬂ, :

chr omat ogr ap héﬁ%ﬁgg%‘:@c@g "g;(lame | ut |lﬁg5‘%/\f°{“ﬁg%agyy : Aﬁ%xtbaonser?‘gg ﬂ?fydggégltagltl ng' to
yield 6 gl0  hydreahisydde GFheir¢nstiemwasistiaed undgiGargon ag yeflux for 18 h. The reaction was

(R -N-2- Hydr - o 3= .

L ot byt 5o Canentiate U SR AARAORLT UG L ARIRRARIEPK . mé
(0.0098 erI ) cthyltdaaa'embasiedes dn'ne:ﬁ filt@é&d gld@fbndehteatamorae ©D whah wasltrpated with
E:gl;llcg)r(]?(rjalt 2 d72?16d%+ off aceh ydn e an eff%x% ! dfer0 arrgon or 30mln %%a%&br? »r\]/asms

WD 99/ 51569 concentrated. The resultmg oil was dissolved in ethyl acetate a.nd washed with water. The
PCT/ US99/ 07722 urified by flash c chr.o hy on
silica ge?57 el ﬁ@?%ewetlﬁe§8a&§"m% ﬁlgFFQtaﬁ‘}F‘Eﬁ R e ?’H‘é‘ &’ﬁ%‘i"s{gs"eg? %a(@
yield 4.0 g oflldfetdrsliah®Sedddafticd sofuBiBiDf 9.54 g of sodium carbonate (0.09 mol) in 50
Exanple 31 5 Pr epar ati on of

(R -N-[2- Hydr gyt svates. '%%HME BLFO0R SSTRREYPBITR A 5 S BIPTR M Yaufralized pith 3N

di met hyl - 2- ( 2HCR R SH Y hadddnvdngriied %@?éihfﬁﬂﬁ %tﬁre was extract-ga w?th%@ﬂyf ic%éltes ?ﬁéﬂ ion
.of 100 ng of the ethyl ester(QO 2 1) Tn mL of ethanol was ad 1

nmL of I N sodi GWWEM?)@PM%W(‘I&Srﬁmﬂ ﬁlwmﬁ@Mmmteda@msQII whleblsqhérﬁed on and
then 20 storage: 9.5 g (97%). N

44

(b) Ethyl-3-(2-cyano-4-(R)-glycidyloxyphenyl)propionate _
A solution of 7.7 g (0.035 mol) ethyl-3-(2-cyano-4-hydroxyphenyl)propionate and 9.1 g
(0.035 mol) of 2-(R)-glycidyl-3-nitrobenzenesulfonate in 100 mL of dry acetone was

25  treated with 7.6 g (0.055 mol) of potassium carbonate and refluxed under argon for 18 h.
The rea_ction was cooled and filtered. The filtrate was concentrated and éuriﬁed by flash
column chromatography on silica gel eluting with 70:30 hexane:ethy! acetate to yield 6 g
(62%) of the epoxide. |

30 (o (R)-N-[2-Hydroxy-3-(2—cyano—'4-(3-ca_1rboethoxyethyl)phenoxy)pro'pyl]—l,l-dime_thyl-_z- _
(2-naphthyl)ethylamine
A solution of 2.69 g (0. 0098 mol) of the epoxlde and 1.95 g of the amme(() 098 mol) was

refluxed in 75 mL of ethanol under argon for 18 h. The reaction was concentrated and the
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concentrated, diluted with 0.5 nL Water and the pH adjusted t ﬁt‘i’%’d}o AW th .
esl uaT

- 3N hyWQﬁ?VﬁIW| c acid. The m xture was decanted and the r gum
was treated with 2 nlL of 1IN hydrochloric acid in nethanol .and _,
concentr at ed. rediige wasjurtied ¥PSash B610mA emmatogapmdon silica gef €lukingt withed5:5 r om :
et hanol . The re ultin sol was tritur th e ed and dried
15 under va® YI‘F{“'OC@? aﬂﬂ(bf’)ﬁ M‘?l%'g MJFSIFEA’%@% , mz 446.7
(MHH) . Exanpl e 32 20

Preparation of _
(R) - N-[ 2- Hydr oxy- 3- ( 2- cyano- 5- ( 3- car beExegplestlopy| ) phenoxy) propyl ]- 1. 1-

di met hyl - % (2- napht hyl') et hyl am ne Hydrochl or-i de. (a) Ethyl

4- (4- cyano 3- hydroxyphenyl )but anoate To a soI uti on of

2- f 1 uor o- 4- br Erepdrationm dro® 2 pXYE¥hyng {IERDYEdel-ed to 25
-15 [err]C, ‘_I’%%eﬁgﬁ'i-_d;zﬁag% ﬁyhglg ﬁf Sggfglg’sqqalltumt but oxi de (10 nL, 10 mmol)
over 7 mn. sioved, and the reactlon stirred
for another 40 min. The reaction vvas ' poured into ether/10% HC , and

t he ether | t t her | vashed te
and sat ur at od ThAFEE ERG o6 PR mEd A AR v A HERN RS Risferapela e b o
2.5 Ig of t 12 % glegflbummwwdhfxmbeﬁmnnmixamaassuned for4ﬂmbnenyl

Vi nylacetate

was placed in_a dr ] a cooled to
0 Torr] - and By 03 L At and e A 28BS FeAPoB WHBRN (50 . 40
mol ) was addgghirochloric aclY'Bhe rmixird wi¥ &Ehnkéa%@ﬂfel}es(kﬁﬁl g was!ibteadith 2¥AE
removed, and the reaction was stirred overni ght at roomtenperature.

To 2-t - but oxy o4l hyserharcsaidis metbarol sndcogeentrared e Fesigig was then concentrated

45 WO 8% AheSfom glanol. The result g sohd was triturated with ether, filtered and dried

PCT/ US99/ 07722 5 ? DVF. The sol ution was pllaced under
N2, and PHT [ endef rahypi)to gige Q@mg Of a white POWdel' (6d3)) ESMS, endadd. ToMerH)1l min with
vigorous stirring. The resulting solution was added by syringe to the
above descri bed borane solution, followed by the addition of Cs[err]CO

(26. 07 g, 80 mmol). The sol ution was heated to 90 C for 45 min then
allowed to cool. The 5 reaction mas rk d 4P by pouring. into ether/ 5%
HCl . The ether |ayer was separat ed, t he aqueous | ayer was
extracted once nore with ether. The conblned et her extracts were

washed wi dr| over  sodi u Ifaea
concent ra%(gd th pyhshenosy)propyiE

4- (4- cyano- 3- Hinkuiliyd oy ﬂﬁﬁﬂﬁ!&i m;ﬂdr&m&rﬂged as i.s for the next

. (a) Ethyl 4-(4-cyano-3-hydroxyphenyl)butanoate
_ To a solution of 2-fluoro-4-bromobenzonitrile (2.0 g, 10 mmol) in 10 mL of THF, cooled to
25  -15°C, was added a solution of potassium t-butoxide (10 mL, 10 mmol) over 7 min. The
cooling bath was removed, and the reaction stlrred for another 40 mm " The reactmn was o
poured into ether/10% HCl and the ether layer was separated The ether layer was washed
with water and saturated brine, dried over sodium sulfate, and concentrated to give 2.5 g of
2-t-butoxy-4-bromobenzonitrile. ' ' '
- 30 Isobuty] vmylacetate (569 g, 40 mmol) was placed in a dry 500 mL ﬂask cooled to
0°C, and purged with N, ‘A 0.5 M THF solution of 9-BBN (80 mL, 40 mmol) was added
overS mm with ice bath cooling. The bath was removed, and the =1'e1a‘ct10n was stirred

overnight at roor_h temperature. "I‘o'2-t—but6xy-4-bromobenzonitrile (10.2 g, 40 mmol) was
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reaction. 10 Al'l of the ester from above was, -di._s_ 25
=L of . THF tWO/MISE$9nwas added 50 nL of water containing g-b-)ifsggfhﬂz%
Li OH. The solution was heated to 65-72 [err]C for 5.5 hours, then
concentr at ed ddded/6mb. of dtyeDMEs T sehwias whajleced mpdar i, cint 8dCEppd (GBI, tliZe

it et her t PRI Saieg v SRR R TR B AR LT

made acidic V\syhhgd-IGIthe otk dxéribad bérane sotution, ¥dllowedibl lthecidditiba offOCOpEbIORed

et her extracts with hri ne ver 'sodjum,sul f ' and
concent r at ed ¥(§ %Sil"ﬂmb‘i”asg‘e?‘ﬂ W&%F"B"'g “’b‘h?‘&’kg FNI?? tﬁ*ff'm c aci

(still 5 fé@diioalwab ROriEe Hpbﬁ?(&ﬂnﬁg)ﬁitd’éthérﬂm IHQ) The &lRdriiaj@elwhy RParkde afd BBN)
The above acid (approx. di ssolved in dry THF and pl aced under
Nlerr]. gaauegwﬁmw wa?%% morg witiygthey. Thﬁcmvsd afhes e ereand t he

reaction was ghdhed @fih f}lﬁferﬁ xsz) anh%ﬁn@kné@% E(ﬁm?x’?&ﬂfaléraﬁd colc¥nihdian@t (5. 552
g, 120 mmol ), to whi nmol ) had been added, was then

ny,
added to the sr@dm,ulaﬂbuahﬁ(%sxamp-éﬂ-batoxmheml)benpmw# usefl @§ is forrthe next
fol | owed by hxeég‘gd gg to 50-60 [err]C for 3 hours. The sol ution was
concentr at ed, ot residue taken up in ether/ 5% HC . The ether
| ayer Wasl(lsepar at ed.ll cﬁ/&shﬂek frdrh bowe tves, dissolved in IESHEORE EHiftobwhictewastddded dr i ed

di t d t f
The. crude. pr ot E RaBRE AP Amcel Lot the oyl vt w0y
equi | i brated hdurCifeh k6fcehtratddidn 9Addb SPheNelilueAVasEAKS Gp iﬁtma{e?ﬁﬁ& the dth&r Vi el d

of was 7.15 ¢ (62% over 3 steps from 2-t-but oxy 4- br onobenzonitrile).
Et hyl 4- (4- cylihes-separated, (i paurens nyes Wanpeeted (vgcamere with ethefpoemoyiany

di ssol ved in gop acidic mrisuﬁllf'% refhg%qlﬁzﬁl?stl%h;aﬁ #E%e(a%ﬁhml)th BOf 26 BGractlyits- 85

m.) and allowed to stand reaction was poured 1nto
et her/ wat & awith ether. dtha epmbingdeathes exteactstvetk: washed witihbninel djedrovepsodium sulfateashed

wi th water an%lcpcroh trat@@%@eldcl ﬁ4%%g%%?g&o%§%§®8w&?c £c?c?§¥1ﬁa0t ed once

W th ers wer over sodrum sulfate
and concent r atentkiniog sprwecyclooctyl ifapdritips dén\&d frofof the\®HBB&)Wwaxy solid. This

th eri a{/\owgg / giggg%e o &i talpiar%% 48%'1m&?| i mssgf_\’rea( in_léy THF and placed under N,. -

PCT/ US99/ 07722,1 -Carbonyﬁ:ﬁi)-mda%ol@kﬂl, g,a0 dnﬁil)Jirmhduéd, BndXf8velttiofavas Stifcdddof 2rr] to

e e 2l Ol et A5G cihanot .55 Ja0 MR B el 0 O g bl
4.2 (2H, q), Bacﬁa%eﬁ Qddeddﬂ&,theﬂ adddd tite sélGtion a]adgl@rréd?dﬁroomtem er&%r&f%Hl hi);
[err] G NWR rrj 174. 4, 159.5, 149.2, 132.8, 120.8, 117.0,

116.1, 97.1, 6@’”9‘”"-‘?3@’ asm G 50469 °¢ forhours. Jhe solution(syas cpycentzated, arshthe f
o LN, rsitul QAR SR SHAID RO herlhyfe LY depfthld8 ashed with WA N
hydr oxyphenyl NbHC@ﬁ@ad bm(e;Lthdn med@vmmﬂl)xmnuaté B)d@hgemmtyd tomi&w agef ¢ridel8 (g,
2' \Z\Iill-i {rgols%ﬁ i deE'C)Ct % cglcto raespc): lro?natographe% 8a8501 ca gel copu?nnt 85 2% Ccsrrpou nd as
(R) - N-[ 2- Hydr Wiﬁaté&ﬂl@m?mﬂd&mm BCOAOITHCL. (e vty ofpwaiyls g (62% |
1-dimethyl - over3 stepg g-om% po¥( el;[ th(')baergorr]:(fathdr ochl ori de _ _
' Ethyl 4-(4~cyano-3-t-butoxyphenyl)butanoate (6 8 g, 23. 5 mmol) was dxssolved ina |
' mixture of acetomtnle (42 mL) and conc. HCI (3.85 mL) and aIIowed to stand for 80_mm_. _
30 The reaction'ﬁvas’pouréd"int'o ether/water and the ether layer separated.l The ether layer was
washed with water and bﬁqe, and the combined 'aquedus washes were reextracted once with
ether. The combined ether layers were dried over sodium sulfate and concentrated tb- give

5.1 g of an off white waxy solid. This material was loaded onto a silica gel column (5 x 15
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Usi ng the nethod of exanple 30 (c), supra, (R)-2-cyano-5-(3- l;érmégg/07722-
car bet hoxypPSte#feny| gl ycidyl ‘ether (1.47 g, 5.08 mmol) and |

1, 1-di net hyl - 2- (2- _ n t hyl).ethyl am 1..1 5.59 wer-e used
to prepar eyt he‘:"%)i"i' P@C&MSE‘R’ “é{é‘ %?%ﬁ'ﬁ“é n Eﬁcﬁ}j{%ﬁﬂd&‘sgﬁgﬁfﬁgﬁ?@’[&eﬁ] )
?.Z,ﬁz gﬂ 1H, 5br7_ ?)fﬁr&ty),?ﬁégﬂwdzangms)PANMRY_&H@J% s.z(m,H.Z), 35221!5, dy 2695 (18, 5:%6.17_ \ ée
Cay . Y 68" ( 2HIH a2 g Dhnbbbunctie Bt da! EoHm. 13e 68 by tapiey 55°°
(3H, t): [err] 17¢13Ct 4969, 149.2,183.8 012086 91710, 1281, 9711480.9,3510333.8, 25183 %4.1., .
132.4, 131.9, 129.7, 128.7, '128.0, 127.7, 127.5, 126.2, 125.9, 121.7,

116.5, 11351, 99.8, 70.7,65.6, 61.4, 60.4, 45.1,644.2, 35.5,33.4,25.9,

E’?e éarzgt |90 . 13‘ : ®) Preparation of (R)-2-cyano-5-(3-carbethoxypropyl)phenyl glycidyl ether Exanpl e 3 3

(R) - N- [ 2- Hydr ollsingthé Methpd 0b el ¥ badeppupsthylph@myayd-pr opyl ] - 1.1- 25

di net hyl - 2- (2- napht hyl ) &t hyl ami di um S .

(RN L2- ryir oproRypient ouiino R 0% o X imp Mo b abyrioop el 1 8837 ey

di met hyl - 2- ( 2- wexp hiddytd ppiry 1 AMig88%of éhe tijle cdbmpBundri®h whitesolidydr.ol yzed by
stirring overnight at roomtenperature in 25 nL of EtCH containing
2.37 mol & NaoH in 2.37 30 mL of water. The reaction was concentrated,
and the resi du@) qRENQRMBMrdxy-3Q-d¥hnd?$-(3edrRthoxypropy DphE@xPIprod3§- 1, Dékxeay1-W t h
I NHC until the zwitterion form of the product dropped out of

sol ution (pH apft-psehttyletyylgmine Hygeachledds. d was filtered and washed with

wat er. The solid was then suspended in 30 nL of water, and 1 N NaCH
was added slowly until the solid
47 WO 99/ 51Ys19g the method of example 30 (¢), supra, (R)-2-cyano-5-(3- :

was. Trozentana- ey HEBpilA e5Glt itb 47 £ 3los BindiPBTir oty 31F, P11 O
conpound as a mdphthghetbyladine[(bi g] FENMRo)) Werelus@DB@reparehe title conpobad/ast wWhite)
7.4 (3H, , 7, i 6 H, 1 . 1H,
w5 g st wlatdopch b7ty . s Ui ag s dugt I e b L
d); [err] C NVR2H] m), £7 (LHBf 91 4. 3NHDIG 4. 35QRH MY, 41, (2HEE), 8.4-31431(4R), 2163G2H, -

1176, 115, 4 35prad bos bad NG, LBt o Pogndipty 0 gl

26. 0. 20 149.4,133.2, 133.1, 1324, 131.9, 129.7, 1287, 128.0, 1277, 1BX312ee, 8%5.4,021.7,
Preparati on of

(R - N [ 2- Fydr oXYeB 1121005655, Eht50enbiddeAy35 adeRS 3R dpta - 121

Example 33

aration of (R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carboxypropyl)phenoxy)propyll-1.1-

25  dimethyl-2-(2-naphthyiethylamine Sodium Salt

(R)-N-[2-Hydroxy_—3-(_2¥cyano-5-(B;Eabetﬁoxyprbpyl)pﬁeﬁoxy)propyl]- 1,1-
dimethyl-Z-(Z-naphthyl)ethylamine (0.77 g,'1.58 mmol) wés hydrbly_zed by stirring
' overnight at room temperature in 25 mL of EtOH containing 2.37 mmol of NaOH in 2.37
30 mL of water. The reaction was concentrated, and-the residue diSsolve_d in 40 mL of water.
The pH was lowered with 1 N H(fl until the zwi_tterio.n,'fqnn of the product dropped out 6f
solution (pH approx. 6 to 6.5). The solid was ﬁltered and washed with water. The solid
was then suspended in 30 mL of vy./a.ter, and 1 N NaOH was added slowly until the solid
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di met hyl - 2- (2- napht hyl ) et hyl am ne Hydrochl ori de - (a) EEJ? S00/07722
3= (4- cyano-WOELISyphenyl ) pr opi onat e Trift uoronmet hane oni c
anhydride (9.0 m, 15 g, 53 mmol, 1. 2 equiv) was added over a 15 peri-od
of 5ninto avesblhmaomomfﬁr@tmhplmx( Jll)hﬁaﬁmdyﬂ%%tfﬁ?éwﬁ hiligedhi8i onat e

(8.7 m, 0.  °
nmmol, 2.5 equ r% %W&f luﬂ?k’dd@ouﬂ@%ag\)éﬁli dgoﬂool emo 0 ?%’rr Co}n an .
ice bath. Th&.6-¢8 (‘ﬁé)t 43, mendY ad, dhd.0(hH, 9)co2 (ithd), th(tZHrlB) 40(1H TWhs

Then taken o0 E0EH PO Ht Ul AR AR SRS 2 (50

m.). The Grga(IDCN‘t rigeasiens, e3i.2036.4,(138.7, 133 €323, 329.6,12D.0, B, 127.5,

e e G A L R A R L

hex/ Et OAc, 26.0. 500 nL 4:1 hex/ Et CAc) through flash silica gel (200 mm x

50 mmdia.). The fractions containing only product were conbi ned and
concentrated (75 C). This provided 12.3 g of et hyl
3-(4-trifluronmethanesul f oxy- 3- met hoxyghenyl 3R Opi onate as a

nearly colorless oil. 25 To a mx ure of et hyI

3- (4-t ri f10ur dBreparation of (ROINA2-Hydroxyhdrid esaporo(3-garbethoryathy yron 33.4
mol , 1 equi vc}mgtg_ 454108 3N, 4 1.8 cl'ﬁc%a% rrm)l, 2 0 equiv) in
deoxygenat ed Ory DV ' : [0]2]0 -
tetrakis(tri phenyl phosphl ne) paI | adi um( 0) (2.3 g, 1.1 mol, 0.034

equiv). The re l03n(4_m mo—f@-ﬁyfl’ygxrygﬁé h'?r%gloﬁgt%élz?tg for 5 h. The

reaction nixtu The filtrate vvas_diIUted
with satd aq ’Bﬁluordmdﬂm@sﬁrfodxc Arihgaridel(. Oaﬂd lﬁikeﬂn}xﬁo( 12@quailv) wasnidekdvenst ed

(2% 50 %) aglie (o ayglition gfe ey methOx VP e DRFRPIORAE
wth Etog‘% %BP?S‘H{] hl[.‘ ¢ ayg?‘f_lgdc e thWaséth washegsxzvl h H20

This gave 6 R & 45 &fnol e gﬁi‘v)&f dﬁém@lﬁm 88 g2l 1 el 1z>5le,quﬁr)hhs:n;a:xlE
was flash chromat ogr aphe 500 L 9: 1 hex/Et OAc, 1500 ni 3:1 hex/Et OAc)

t hr ough (40 mL) cooled to 0 °C in an ice bath. The ice bath was removed and the ratg:tmn mixture\n
99/ 51569 was stirred for 24 h. The reaction mixture was concentrated. This material was then taken -
PCT/ US99/ 07722 flash silica gel (200 nmx 50 nmdia.). The fraction-

cont ai ni ng prédnEO(3Q0 '@bh@érﬂaﬁ%ﬁdéﬁt 0.1M HEHE x[58mipCiThe prepris hyersvasgirigd
(60.3% ofp etfyg, l\é,g('fb' &MQB&eﬁrﬂ&f@? ¥OhD %Wxé]@ﬂ@'ﬂ@g%) 8fpréduct as a erl’GM e

-crystalline solid m xt ur'e of
3- (4- cyano- 3- %t'ﬂ@ﬁ;’-}ﬂh@nﬁﬂ?ﬁdbélbbwat%ﬂs(lBhrﬂma'ggran®d610w91$ex/EtDItQ;|U| v) and

2t 140, 150, C 1oty pad T o G aMa ol SURA 40}, Tl |11

Herr] O (300 M)a;mng only pradycti wtre dombingd-hnd cmctehtrdteﬂﬂs ). II'md_grpwdmjl%B(g efact ed

(27 50 ), Whedrdipeorimenii i oot Bt oty b orrlo
25 3 L1 g 10" yort Buf BRYRE AT Pyl oo S B Py DB BIE o) ©

7.40 (I1H br @).9 g6302 mnid,1 dﬂ)n.v) ind&inc cyamde (7.8 g, 66.4 mmol, 2.0 equiv) in
deoxygenated dry DMF (60 mL) was added tetrakls(tnphenylphosphme)palladlum(O)

(1 3g 1.1 mmol 0. 034 equw) The reaction mixture was stirred at 120 °C for 5 h. The
reaction mixture was then filtered through Celite®. The filtrate was diluted with satd aq
30 NaHCO, (100 mL) and H,G-(IOO mL) and extracted with EtOAc (1 x 100 mL). The
organic layer was thg:h washed with H,OI(Z x 50 mL), dried (anh. Na,SO,), and
concentrated (75 °C). This gave 6.99 g (89.7%) of crude product as a brown oil. This oil
~ was flash chromatographed (500 mL 9:1 hex/EtOAc, 1500 mL 3:1 hex/EtOAc) through

48



(1H, dd), 4.15 (2H_q), 2.94 (2H, dd), 2.64 (2H, dd), 1.25 (%T/h%wmnz

(b) (R)-2- cWQ]%"9 5¢%_Ccar bet hoxyet hyI )phenyl gl ycidyl et her Usi ng t
met hod of exanple 30(b), supra et - cyano- 3- hydr oxyphenyl ) pr opi onate

.15 (1.32 g, Bashsdica ggh mymgﬁ r@rruga) ﬁlasﬁaam@ qontaipingproducywasgeprentplede. .

dt { sol i d.
(0 (R 2 (e iiding 470 8 Goflr Gyl D3 0y & oIROMREY roftoth ey =1
1, 1- di met hyl - hite crystallig@ selispht hyl ) et hyl anmi ne Hydrochl oride 20 Using the
met hod of exanple 30(c), supra, (R)-2-cyano-5-(2-carbethoxyethyl)phenyl
gl ycidyl ether (1. %mggturdogethmm()t-cmm-ﬁm&thdiyphedy;obmaio@ae (B phg,Hgl6)rembly | am ne
1.07 5 39 . the ti 0
whi te ol 18 e R T D sgfubnRRE s Doy ORBPRE paffiey

7.7-7.8 (4H), at14-1B04E f()AH) Afier@3 Hoats, them)eactﬁnﬁaxc(;ﬂeHvasdam 4p B7H,0 (300 rdL},H br

D a5, 55 bl oo i ienttanh B  psh, Tyt
148.42, 133. 2%ayedwas &&hem D (2 x 50 mL) dded{3nh. mi%dpand]e%ﬁce?ﬁ-ateé@?)%

127.70, 127.48 126,16, 125,91, 121.57, 116 45
70.73, 665. 62 This yieddedP0562 (68 8%) gbethyl 4-(4zyang3- wrowhemi)p@slowe aowligh’

14.14. yellow crystalline solid: 'H-NMR (CDCL) 742 (IH, d), 740 AHEBPHP6.82 G%, df 6.81
Prepar at i on 0]

(R -N-[2- Hydr 6349, @S Hm)- 594 QHeah)bbsdy QR ) pRAR(AFkY) pr opy| 1- 1,1

di met hyl - 2- (2- napht hyl ) et hyl am ne Sodi um Sal t

49 WD 99/ 51569

PCT/ US99/ 0772

(R -N[2- Hydr3‘)’2}}1{?3'2'(6%3%09%ﬁz'caébefl‘?x%eéhy@gp ngeéflﬂvlefhﬁﬁenoxy) pr opyI] 1,1

- di et hyl - 2- ( 2Jsing the meﬂaqmaﬂtyhmﬁb BO(by sipre, efliyl W@ymﬁ—%dmbﬁenya@'ohyﬁhwl yzed

comound 32 a Gt £ B0 ety Ry e (.36 Bt b ieed s prvpss: Fge

(4H), 7. 40 (3KB6%B)of the 1@k cotibbund)as a WhitdsdlidH, s) , 6 90 (1H d, 4.10 (2H m,
4.00 (1H 5 m, 2.83 (6H m, 2.39 (2H, dd), 1.02 (6H d); [err]CNWR

(1 1 COerr]CN:Derr]O 180.57, 160. 77, 151.51, 136.47, 133.76, -

133.55, 132.2 N-PBHydréRy-8.(2-cyafd-54B-carbét 1] 1,1 kdfrmethyl-2-

o1 76, 117587 T03 Na vaey ) (omeds G aubdiofinyhaftacioropy ) | e

33. 10, (i-naphthyl)ethylamme Hydrochloride

20 Usmg the method of example 30(c), supra, (R)-2-cyano-5- (2-carbethoxyethyl)phenyl
glycidyl ether (1.35 g, 4.9 mmol) and 1,1-dxmethyl-2-(2—naphthy1)§thylamme (1.07 g,5.39
mmol) were used to prepare the title compound as a white solid: 'H-NMR (CDC,) 9.82
(1H, br m), 8.45 (1H, br m), 7.7-7.8 (4H), 7.3-7.48 (4H), 6.82 (ZH, m), 5.68 (1H, d), 4.82
(1H, br m), 4.25 (2H, m), 4.10 (2H, qg), 3.38-3.62 (4H), 2.92 (2H, t), 2.60 (2H, t), 1.52 (6H,

25 d), 122 (3H,t); "C-NMR(CDCl) 172.12, 160.11, 148.42, 133.23, 133.18,'132.39,

' 131.93; 129.70, 128.73, 127.96; 127.70, 127.48, 126.16, 12591, 121.57. 116.45, 113.07,
100.11, 70.73, 65.62, 61.46, 60.61, 45.06, 44.22, 34.96, 31.1.7,_23.12, 2294, 14.14.

Example 35
30

dimethyl-2-(2-naphthyDethylamine Sodium Salt
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26.11,25.92. 10 | - EY@IRissocfiz

Pr epar at i 0NWEX99/51569

(R) - N-[ 2- Hydr oxy- 3- cyano- 4- ( 3- car bet hoxypr opyl ) phenoxy) pr opy L
di met.hyl - 2- ( ZthHﬁﬂ&)sﬂ"}’@ﬂnSﬂ"Hﬁ?%é‘@-f?d‘i’%yggyl}j@emxlbmpy(]é) Emmyl -2-(27

oty A4 ny AP CTIRBAENG R TIE neD wag nydSBRLLAR RRRLF SERBESID O o

CHC  was addeprabloggiverfsO g of She title conamtﬁd mMnte sofid: FHOIMR ¢ : hEDICNESO)
renoved, " and t| r r, enf r e
reaction m xttgr]zs(gﬁ)ctm\%g} t'??e?\%v{g%d %@t}?’\gxg?gﬁgﬁ\f)’bf{o éﬂhg’yl eé)(y\:/iér
sodi um sulsf atm), 2188 (GfNe)ERBS AR dd), 0.0 (6H: dR0°C-NMR 31:4 QDOENAP) a80.6T.hy|

To'a sol 1 ort b eoNp e HodRolay e Bay ey il i Brope1363. 6o

ol ) in 12557 212117601 17188 "EIBLTR) 98230PYT.48)69.08, 150718, 4855, 2415138 .68,39.106. 49 g,
72.4 mol ). The sol ution was heated to refl ux for 4 hours t hen cool ed
to roomtenpé%ﬁa‘t uf2%2-The reaction was dil uted - with Et OAc and washed
twice with 5% HC and once with brine, then dried over sodium 225 sulfate
and concentrated. Purified on silica gel using 60:40 hexanes: Et OAc as the

elutant. 10 The yield of ethyl 4-(3Fxampra64- hydr oxyphenyl)butanoate was
9.84 g (61%: 'H NWR - (CDdferr]) 7.67 (1H, s), 7.24-7.29 (2H), - 7.94
(1H d), 4.14 (2H q), 2.59 (2H dd), 2.34 (2H dd), 1.91(2H n,
1.28 (3H, t).prepadflionoP &b £

(R) - 2- cyano- 4- [yCi dy
nmet hod of exeHBES yaetaylampne sydraciaIdey ano- 4- hydr oxyphenyl ) but anoat e
(0.93 g, 4 mmol) and (R) egC|dyI nosylate (1.00 g, 3.86 mmvl) were used to
prepare 0.74 g (66% of the title conpound as a V\/mte solid.

50 MQ oa) 51:115%(3-cyano-4-hydroxyphenyl)butanoate :

(PCR:;I_/ H_S?g/ %521% an ige (iq?led sgptxng)x{ &?eg{y?a-k%&cﬁgyyhenggy\ftﬁmﬁte I%l Xy% %r88 82 In}mnl) in
1- di met hyl| ZDO(rﬁL nﬁ@iCl;va atlétytbramnaect HyalpR(08 mrmol)e The coolingbathgras he net hod

3; 2ampl e S0Cehyo Ul fe il St LB GARTLIPINRL R RS hrac?

1, 1- di et hyl - ®as(tBenagshédnwyith) @itkydnd bBtife dfi€ &2r ghdivth Sulfate and ccrma{n)atddﬂds gwwas
FZ??] tH? p{OEpaiZ 3g (9% %% (f6t¥\;? 4—83f brgr?xg-éhlyarloﬁyp e‘qﬁ%ﬂpagoﬂes asa}a <:Vr\§r1<.sI tll?nessg id.
To a solution of ethy! 4-(3-bromo-4-hydroxyphenyl)butanoate (19.8 g, 69 mmol) in
172 mL of N-methyl-2-pyrrolidinone was added CuCN (6.49 g, 72.4 mmol). The solution
was heated to reflux for 4 hours then cooled to room temperature. The reactién was diluted
with EtOAc and washed twice with 5% HCI and once with brine, then dried over sodium
25  sulfate and concentrated. Purified on silica gel using 60:40 hexanes:EtOAc as the elutant.
The yield of ethyl 4-(3-cyano-4-hydroxyphenyl)butanoate was 9.84 g (61%): 'H-NMR
(CDCl) 7.67 (1H, s), 7.24-7.29 (2H), 7.94 (1H, d), 4.14 (2H, q), 2.59 (2H, dd), 2.34 (2H,
dd), 1.91 (2H, m), 1.28 (3H, 1). |

30  (b) Preparation of (R)-2-cyano-4-(3-carbethoxypropyl)phenyl glycidyl ether
| Using the method of example 30(b), supra, 'ethyl'4»(3-éyano-4-hydroxyphenyl)butanoafe
(0.93 g, 4 mmol) and (R)-glycidyl nosylate (1.00 g, 3.86 mmol) were used to prepare 0.74
g (66%) of the title compound as a white solid.
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NNR (CDCI[erO]Q%sg (1H, br m, 8.38 (IH, br m, 7.73-7.8 (4%1-,‘]594,477(ng
: 36 (1W 7.22-7.28 (3H), 6.9 (1H, d), 4.8 (1H, br :

(2H m, 4.12 (2H q), 3.35-3.6 (4H), 2.53 (2H, dd), 2. 26,(2H dd)

1.85 (2H, m, 1.50 (6H, d), 1.25 (3H, t). 10 '

Exarrpl e 37  (¢) Pre aPz{ti%H%f aH) JN’-T}Z Bl droxy-3-(2-cyano-4- 3-carbethoxypropyl)phenoxy)propyl]-

(R) - N-[ 2- Hydr oxy- t§1 ano- 3 carbox propyl§phenoxy)propy ]- 1.1-

di met hyl - 2 (2ldaqm§ yir3- wh@ammylg@mqt rgghlride

(R) - N-[ 2- Hydr ( 1-

et hy - 2 (2 SRR U Srdogle S0P Mg AYPLORY A B AR OB BhentL 1

t he met hods of glycidyl etieex 40 g 2318 misoipar, 1, t-dmythybﬂ%aplgh)(lbﬂ%amme @rﬁ@ st26l e

conmpound as a Whl te solid NVR r 0) 6- 7,94 7.78

(TP oy 5° g Vs e g & BB, 087 & (67 ¥ ol ponbig A€ it s e 7,3

(3H, m, 3.0- M(Q‘Eﬁ,) old (#H bt nh) 8.382(1B0br(1R);17.7847)8 (4H),2Z7344((2H, myl )36 (1HSED, ( 2H,

E)x:empl e 381' 245?;&%(3%}&#3&@%@0%30}1 br m), 4.22 (2H, m), 4.12 (2H, q), 3.35-3.6 (4H), 2.53

(R -N-[2- Hydr -ddy, 026%¥R ), 3- 45320 e {50 018 @anepoxy) propyl ] -1.1-.

di met hyI 2-(2- napht hyl ?etﬁarﬁsﬁe Hygroc(r?%qu?de i (a) Preparation of

Et hyl 4-(20cyano- 3- hydr oxyphenyl ) but anoat e Starting from

2-fluoro-6-iodobenzonitrile, the titlegcghpognd was prepared as in exanple

30 32, supra, by replacing the fluoro group with a t-butoxy, replacing

t he |odo group with the “3-car bet hoxypropyl side chain via a Suzuki
coupl i ng and =18 e group
by acid. The ;?% TPOUTO ' nea 171 ﬁeﬂ& h

[err] H NMR ( - Hethistlankine Sodiu (1H dd), 687(1H d) 6. 82
(1H, d), g 16 (2H, q), WD 99/ 51569

PCT/ US99/ §722 2.83 (2H, dd); 2.40 (2H, dd), 2.02 (2H, m, 1.28 (3H,

t); [err] C NVR ( CDQR}-BF[2]Hydiokd- 2@ cyddiRd-Blcarbethoxyprogf)phenox§fpopi;1,1L20. 98,
115. 81, 114.05,

10 0 5.75, 14,29.
Preparation offipedy 22 @ﬁﬂ@hgl?@%&“&%@tsﬁgﬁybpo‘b‘mi)&?é ﬁWd(giF"g?’clfydf’T "‘8'["%1‘2%’
Usi ng the met ksinglé 33”3'&15?&' t8 ghedP5 mEUPIR) of i title compound as a white solid: 'H-NMR

4-(2- 3- hyd h b
(R oty b R OR TR A G5 T Gtrow7 . Ds LT 5% D aeh (L7 7.25

20 (1H,d),4.22 (3H, m), 3.0-3.28 (4H, dd + br s), 2.60 (2H, dd), 2.23 (2H, dd), 1.81 (2H, m), -
1.24 (6H, s).

Example 38

25 Preparation of (R)-N-{2-Hydroxy-3-(2-cyano-3-(3-carbethoxypro 1. henoxy)propyll-1,1-
dimethyl-2-(2-naphthyl)ethylamine Hydrochloride

(a) Preparation of Ethyl 4-(2-cyano-3-hydroxyphenyl)butanoate

Starting from 2-fluoro-6-iodobenzonitrile, the title compound was prepared as in example
30 - 32, supra, by replacing the fluoro group with a t-butoxy, replacing the iodo group with the .

3-carbethoxypropy! side chain via a Suzuki coupling and ester exchange, and final removal

of the t-butyl group by acid. The title compound was obtained in 49% yield over 4 steps:

H-NMR (CDCl,) 7.84 (1H, brs), 7.33 (1H, dd), 6.87 (1H, d), 6.82 (1H, d), 4.16 (2H, q),
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(80°/c) of the title conpound as awhlte solid. (c) Pr n of

'(R) N-[ 2- Hy Y@RY/SH6Y 2- cyano- 3- ( 3- car bet hoxypr opyl ) phenoxy) pr ofp ﬁ)’p& i‘B 2
1- di net hyl - 2- (2- napht hyl )'et hyl am ne Hydrochl ori de Usi ng the net hod

of exarrpl e 1(H33 (ZHugd)aZ4Q(2)I-L§d)c21921&1-8n()31b&a(ﬂbbt)hb’ﬁWBWDthé’MﬂS 159.84,

gl yci dyl ethey,.( 7 ) ( ) et hyl ami ne -

(0.58 g, 2.9 {4659 ﬁ49y3 fzovgve%f %&éhﬁ% ip])r‘,rotjaopare 19% 6?337'2}4%3%2 ‘b%(#]e title

conmpound as a white SO|Id " H NVR (cbcferr]) 9.81 (1H, br m, 8.40

1H, b 4H).. 7. 45 5 15 (1H d
gs 81 (rle d), “’Z%éef‘”?fﬂg @“%}”aﬁ’ éﬁ’]*“("ﬁ?“°ﬁ¥1"°9i/‘)§’§°”(ykgé’8§ T55 ((2H br)n')
3.40 (2H, 5 Usingthe m'éth?)a of aaalmpmxa) A kP (Zijr)mo-l-‘thﬁ'okﬂﬁenyﬂf))utaﬂoafel (6H,

d), 1.24 (3H, tg? % g 15 160.64, 147 29, 134.05,
133.42, 132. 649873 31@“011@5‘ ® z‘Y&léBl '@gvlatiizls782&7 61mmoly svere used to pyeparei370

126. 42, 126. 15(8@%0@@,“@,;50 n&&sﬂaéﬂm&ﬁ’@ 70, 70.94, 65.79, 61.68, 60.63,
45. 31, 44, 46, 33. 74 77, 23.36, 23.18, 14.42. 20

Exanpl e 39 Preparati on of

(et hyr - 5 (e o VRN a0 DA L A bR ANedrd i

(R -NJ2- Wdrbkﬁa@ﬁﬂ-ﬂﬂmphtﬁylle&ybantndﬁm@mmpyI ) phenoxy) propyl | -1, 1-

et R SR o 0 el o SRR ™ e

conpound as agiytidgletheo(0.8lg, 2.77 MR and 1 l-daﬁiaﬂ@)-z- 2-Q£bhﬂﬁﬂethmhmnﬁ @883y m,

6.53 (1H, d), 2 (1H, .d 70 (1

2.21-2.37 (6H5““‘°§ “9‘%’%52?—1“2 R??Pa‘ﬁp%ég Eéﬁ? ﬁ?’e tifle S%‘“R"g?rlfm%“’%' .50 l%r%!]WRINR

(1 5[36:3 g ] 0)12576(@?&11,2) 9.81 (1}115:%}3&401142 b{’rfiw), AR %(4}{)27945)@H ﬁa?TI 58(2}118556%3

104. 04, 9% 82(1“65) %?1 X % 3166“5*8 S)'zﬁ?‘*é%)ﬁ %46_%(2%8!5 9?455 il ‘Mn) 340 (i,

\2/\18) SS/ 5%639 s)227B@H, dd), 2.33 (2H, dd), 1.95 (2H, m), 1.51 (6H, d), 1.24 (3H, t); "C-NMR (CDCl,) ~ ©2
PCT/ US99/ 0772873.15, 160.64, 147.29, 134.05, 133.42, 132.64, 132.16, 129.95, 128.99, 12825 43D9% 40

R) - N-[ 2- Hyd t h I
1) v [5 "'ydlr%i{rh‘f;sr (2’2%% nar hz%%FCﬁ%%S ﬂ%ﬁ lto&%sr(ﬁk ¥, W%l@@%%ylﬁl‘)py -

44.46, 33.74, 33.66, 2577 2336 23. 18 1442

20
Example 39
dimethyl-2-(2-naphthyDethylamine Sodium Salt
25

: (R)-N-[2-Hydroxy~3—(2-cyano-3-(3-ca;_bethoxypropy1)phenoxy)propyl]—l',l- _
dimethyl-2-(2-naphthyl)ethylamine (0.687 g, 1.3 mmol) was hydrolyzed by the method of
example 33, supra, to give 502 mg (80%) of the title compound as a white solid: 'H-NMR
(D,0) 7.00 (5H, m), 6.70 (3H, m), 6.53 (1H, d), 6.22 (1H, d), 3.70 (1H, br s), 3.52 (2H, br

30 s),2.21-237 (6H), 1.92 (2H, m), 1.54 (2H, m), 0.53 (5H, br s); "C-NMR (D,0) 176.89,
154.86, 142.43, 130.24, 129.08, 127.58, 126.29, 123.66, 123.13, 121.91, 121.67, 120.21,
119.65, 116.37, 110.99, 104.04, 94.82, 65.87, 63.21, 60.58, 47.80, 40.61, 38.94, 31.64,
28.23,21.29, 20.35.
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(a) Ethyl-3-(2-cyano-4-hydroxyphenyl) propenoate A sol utg .19
(0.8 o] ) oWORISEHT0- 4- br onophenol; 88.1 g (0.88 nol) of et hyl%é)‘lhjgbfglo'}?lég '
met hacrylate, 36.5 g (0.12 nol) of tri-o-tolyl phosphine and 110.6 g (0.8
~nol) of potassium 10 carbonate in 1000 nL of acetonitrile and 300 nL of
water was stirred and degassed three tjqres by alternately evacuating
the flask under vacuum and then filli n%@%-#qgsk with ni trogen...

Under nitrogen 9 g (0.04 nol) of palladium(ll) acetate was added and the
m xture & xed faor .7 h. Ikbe reaction was diluted wth qrrLof
wat er and the S 3002 e HEREREEYAD dric acid.
The m xt ursge metmm-(%ﬁé%ﬂﬂxm ide ethyl acetate. 15 The ethyl acetate
sol ution was dried over sodiumsulfate, filtered and concentrated to
approximetely 500 nL. The resulting slurry was dissolved in 4 L of MCN,
heated to ref ta‘iEthyl-S-(2-c?£|@-4t-lt}‘afbxgéﬂ%ﬁg:r$ﬂ%9&i9h a 1l inch celite pad. The

"5 L

filtrate was concentrated to  abolt and allowed to cool to room
t enper at ur e odeelutioy bf 1587e(0S8anal) didcyans-4dbramaphentl, 88d 12 K8&wpD @f ethyl  dri ed
under vacuum | |t e | d (. 8624, . | :
procedur es de;sngtrl%%rg%gf %6?9%30 air)rzfprflgn g@"éoﬁff?’gﬁﬂog%ﬂé%talé%illé&ggr%g%&ép Axgggss‘id?ﬁ

obt ai ned. 10  carbonate in 1000 mL of acetonitrile and 300 mL of water was stirred &ndalepgassediliree

| nhal ant Fornul atjon 25 . ., A or‘g)ound %f Fofr I gllg% ‘&é} ng to
100 ) i s acPBELPY ST uiecuatng bp Sasicppder Vacuun andthen il e fatk B ¢ e
desired anpunhit@®ger Usgeri@foge$® g (0.04 mol) of palladium(II) acetate was added and the mixture

53 :
PCT/ US99/ 077 23%efluxed for § §; Ehegeagtion was diluted with 500 mL of water and the pH adjusted to 3-4

Exanmpl e 42 with concentrated hydrochloric acid. The mixture was then etfdete@twifiQitt b ON

15  The ethyl acetate solution was dried over sodium sulfate, filtered and concentrated to

approximetely 500 mL. The resulting slurry was dissolved in 4 L of MeCN, heated to reflux
and then poured through a 1 inch celite pad. The filtrate was concentrated to about 1.5L
and allowed to cool to room temperature over night. The solution was filtered and the solid
dried under vacuum to yield 150 g of a white solid (86%).

20  Following the pipcedures descrived for Example 30 and 31 the title compound was
obtained.

Example 41

Inhalant Formulation
25

A compound of Formula (I) (1 mg to 100 mg) is aerosolized from a metered dose

inhaler to deliver the desired amount of drug per use.
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Tabl et s/ ngredients | Per Tablet 5 '1"’('7("6{?%&&%#;
' 20

i ngredi ent woO99/51569 - : 40 ny
Formul a(l)) 2. Corn Starch .

- 3. Al ginic acid : Example 42 20 ny
4.  Sodium Al gi nate _ : ' . . 20nm 10 5. M
stearate - IabletFormulation; ., Procedure for
tablet fornmulation - Ingredients 1, 2, 3 and 4 are blended in.

‘a suitable m xer/ der. Sufficient water 15 i dded portion-wi se to
the blend with ca?ﬁ&‘—sﬂﬁ!ﬁ%after each additigé%f@i%il the mass is

of a consisstency tActi@hnprddidnt S conversion to wet4@mgnul es. The wet mass is
converted to ranul es by passing it through an oscillating granul ator
using a No. 8 nesdfgfﬂ’.-sﬁ*’qm)ﬂal))' screen. The wet granules are then dried
I n an oven at, 140][ 60[err]C) until dry. Th y granul es are

| ubri cated wi%h ingérggiﬁéér?t No. 5, and the | ubri cg(%% granul es are
conpressed 203. onAlginiaididbl e t abl et press. 20 mg

Exanpl e 43 P, ﬁ;n% A ormul ati on 25 A
phar maceut i ca“f' corr%gom ?’Eﬁﬂaﬁ%r parenteral adm ni %?’rngt lon is prepared. by
di ssol vi ni® anS.apprMgrsteatags anount of a conpound ot3fmgrnula (I) in

pol yet hyl ene gl ycol with heating. This solution is then diluted with
water for injections (to 100 m). The solution is t hen rendered
sterile by fiPhéadiedor thbleidugiuldtiod. 22 m cron nmenbrane filter and sealed in
sterile containers. 30 Al'l publications, including but not
limted to patents and patent applications cited in this

speci fication are fagfediefitsii|E GraR@E atcenddd i saRMCRixBB0lbdde £ Bultfidior wsie ual
publication were specifically and individually indicated to be
i ncor por at¥ed ¥Byddedpartiontiseds therinad fith gpeeful mixing afteg pach gddition until the mass is
54 of a consistency to %em\it its conversion to wet granules. The wet mass is converted to
PCT/ US99/ 07722 WO 997 51569 :
granules by passing it through an oscillating granulator using a No. 8 mesh (2.38 mm)
screen. The wet granules are then dried in an oven at 140°F (60°C) until dry. The dry
granules are lubricated with ingredient No. 5, and the lubricated granules are compressed

20  ona suitable tablet press.

Example 43
Parenteral Formulation
25 A pharmaceutical composition for parenteral administration is prepared by

dissolving an appropriate amount of a compound of Formula (I) in polyethylene glycol with -

heating. This solution is: then dilut;ed with water for injections (to 100 mf). The solutidn is

then rendered sterile by filtration tﬁrough 2 0.22 micron membrane filter and sealed in

sterile containers. .
30 - Al publicatibns, including but not limited to patents and patent applications cited

| in this specification are herein incorporated by reference as if each individual publicatior;
‘were speciff_cally and individually indicated to be incorporated by reference as though.'fully
set forth.
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VWhat is clainmed:is: 1. A corrpound accor di ng to FormiJ]éMgéﬁmnz

her ei nbel oviwo PsiFEP - 5 wher ei n: Y [err

coval ent bond, al kyl ene or al kenyl ene of up to 4 carbon atons,

unsubst i t ut edWhat is claimeddsibst i t ut ed by Clerr] alkyl, or Q Y2is

net hyl ene, un ubstrtuted st . al kyl or. hal oal kyl; 10
Y3 is coval en boné‘ sPrgy §°c‘1{é) lerr gla?%f'%lr llz’ﬂvkyl ene-O (err]

al kyl ene-S, Cerr] al kyl ene- N-R[err] Rlerr] and R err] are,

i ndependent 'y, nmethyl or ethyl, or, togg ther form cycl opropyl ;

Rferr] is aryl or fused aryl, dr hydro orN; ahydro fused aryl,
unsubstituted or substituted with M&é»ﬂ&t% +Bents being sel ected
fromthe group consisting of OH, o] rr] alkyl, Cerr] 15 al koxy,
C err] cycloal kyl, OSQerr]R[\e/r% NQerr] G:F[err], CFlerr],
CHerr]CFerr], (CH[err] [err] CCB rr]aR[err] and O (CHerr])[err]
Cderr]Rerr] , wherein S eger from0O to 3 and Rerr] is selected
fromthe group consrsu ng f H derr] alkyl, and err] cycloal kyl;
or Rlerr] is heteroaryl or het er oaryl ; wherein the hetero-ring
contains N, Oor S, and X aKpmatic, dihydro or tetrahydro,
unsubstituted or substituted Wth any .substituents being 20 - selected from
t he group consi sting of OH, , CH(CH3) 2, hal ogen, Eormatar() al kyl, C [err]
al koxy, grr] cycloal kyl, OsJer]Rerr], CN, NOerr], OCF[err], CFerr],
CHerr]CF[err], (CHerr])n CJerr]H, ‘ (CHerr])[err].Cderr]Rerr],
and O (CH errjwneeint] CJerr]Rerr]; G is a coval ent bond, CHR[err] or

CRerr] vvherern err]. is H .COH or for a ketone) S
H OH, or O Clfdit3c %{994 lz%%sﬂkylemf &f ?li‘e“iyé‘ %ﬁéﬁﬁbf" s.tpww uns‘ms“ﬁteé@r] and
?[Ser r] toget hgkbstiRitedbs (e} AR, or O;

Y1 is methylene, unsubstituted or substituted by C{_4 alkyl or haloalkyl;

10 Y3 is covalent bond or O, S, N-RIY or C}_4 alkylene-O, Cy_4 alkylene-S, C]_4 alkylene-
RV, | : o
Rj and Ry are, independently, methyl or ethyl, or, together, form cydopropyl;
Rjs is aryl or fused aryl, dihydro or tetrahydro fused aryl, unsubstituted or substituted with
any substituents being selected from the group consisting of OH, halogen, C1.4 alkyl, Cia
15 alkoxy, C3.g cycloalkyl, 0SO,RIV, CN, NO,, OCF3, CF3, CHoCF3, (CHo)y COoRYY,
“and O-(CHp), CORIV | wherein n is an integer from 0 to 3 and RIV is selected from the
group consisting of H, C} 4 alkyl, and C3_g cycloalkyl; '
or R5 is heteroaryl or fused heteroaryl; wherein the hetero-ring contains N, O 6:' S,. and is
aromatic, dihydro or tetrahydro, unsubstituted or substituted with any substituents being
20  selected from the group consisting of OH, OCH3,'CH(CH3)2, halogen, Ci-gakyl, Cj4
alkoxy, C3.¢ cycloalkyl, OSO,RY, CN, NO,, OCF3, CF3, CHpCF3, (CHg)q COZH,
(CHp)p CORIV, and O-(CHy),, CO9RIV; _
G is a covalent bond, CHRg or C-Rg ,wherein Rg is H, OH or O (forming a ketone);
R7is H, OH, or O-C_4 alkyl; :
25 Rgis Hor Cj_4 alkyl; or R7 and Rg together form a ketone;

ss | (NN N W



VO 99/ 51569 o o
PCT/ US99/ 07 WAR99/51562 A and B are i ndependent ly, selected frc}:rﬁwse”’a?"&ﬁp'

‘consi sting of a bond, CHerr], and C=0, provided that either-
Aor Bis sel é@mé& mmﬁewerahdsemed&thaa@umacqné@@emra bond, CH NE: @ Bond;

or the A-B noLgf (f-d) SprovidH ‘%ﬁa? @%l%g Afl')f B%':egétéarfroq e Lﬂa NH; or A a8 tdgkther

Xerr] and X err] are in epen y se ected fronf'the group consisting of
H, hal ogen, CkyrmNQ®®@nd; or the ACB[raeiety istefrgsented by ICHaCH 9r C=Chi2- aryl , and

CH2- heteroaryl lprovi ded that either X err] or Xerr] is H - Xerr],
X[err] and X[ th]e are selected fromthe group consisting of H hal ogen,

O derr] afkylx, aﬁa \abe, mdependeﬁhmteefea%w the Qbﬁleedn]smrgydm GhidgdreCRINOLY | |
al kyl , C(C))aré\l ).het er oar heteroargqj and J- K;
=

10 Jis a covardliid %@ﬁﬂkﬂa@éw@/hén@*mhm%ﬁfé Rs?v'%qmﬁﬂaﬁﬁéﬁ&r gsHo 5
carbon atons, x, X, M8y lameteu{eegoﬁarmég@é&dow&tﬁg R¥H, ﬁaxsgehS@cﬁlu;m lsélaf-yit ed

fromthe group conS|st|ng of rmn ne)
oyl et orcaly .t habrors, sk, SO COerawby IR

sel ected fromd{e RYR-AGRE ging of H alkyl, aryl, heteroaryl,

C(O al kyl, %ary and C(O)heteroaryl 15 Kis selected.fromthe
group cond®dst ﬂnﬁgaqwﬁraleﬂ@ed.ra]lﬂem q—alkme oaaﬂtet@m;ne of up toefneirpnatomeceut i cal | y

accept abl e Saluai?.lﬁ %fér; g@l)&i)ﬂﬁed t her g&xtuetn se,_egteg from ttlégoup é%llé{s]ﬁrég?oei L‘g: g\?\r to.

claim11 havin ure ac rmil’a
[err] : alkgr OH, O( formmgaketone), aryl, heteroaryl, and NRR", wherein R’and R" are For mul a

(1), et ot Ry o S B SPIL SRy MBS

di hydro or teb(amgd,r@dfa@epﬂteafaw], unsubstltut ed or substltut ed. 25 wth -
any substi guerfé %gl n sel ected fromthe consi Stl ng of OH, halogen, C
[err]al kyls is s the 1gmup consistipg ¢f. G& al O 12nd B8y err]Rlerr], CN,

N err], OCH[ %ﬁd}hanﬁﬁeﬁﬁéa]ly?&%t%lélaﬁgﬁﬁ‘&{c}n 1&&’9@&@:&& Rlerr] is sel ect ed

fromthe group consistin err kyl, err] cycloal k err
cycl oal ky? % A compognd accordm(g:[to clax]m 1 hav%lng the%[tmctule acZordmg@p gormula (Im ]
hereinbelow:
R
3 F“‘A R
H H
(o) OH Ry
X
X,
2 KRR ) M
Formula (II) ;
wherein: . |

R3 and Ry are, independen'tIS/, methyl or éfhyl, or, together, form cyclopropyl;
Rgis aryl or fused aryl, or dihydro or tetrahydro fused afyl, unsubstituted or substituted .

25  with any substituents being' selected from the group consisting of OH, halogen, C1_4 alkyl, - -
Cj.4 alkoxy, c3_g cycloalkyl, 0SO,RIY, CN, NO3, OCF3, CF3, CHyCF3, wherein RIV is
selected from the group consisting of H, C;_4 alkyl, C3_g cycloalkyl, C3_g cycloalkyl;
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WO 99/ 51569 | PCT/US99/07722
PCT/ US99/ 0 7WEPI9I51569 - R[err] i's heteroaryl or fused heteroaryl; wherein

- the hetero-rin |ns a [ oyt i h Ol .:
et ahyaro.  uRCRES MR S AR heRoRlf siBrin e iR b fpintN é"%@.aﬂd E
selected fr ornatdmug,rdﬁmrmnarahydm,gmaibs(iltedGE}zl[wuimﬂed w@ﬂ@ﬁ}-lgmuizhéx{tebair]g

GoFlerr], Crl abeqed ¥ dergresptapsiging oEOR s Cluily WiBet Coq a2

ketone); and alkoxy, 1081k, ECNj Nd m@eap MCH ected fromthe group
consisting_of a boncé % : f@3C—O provi ded that ei t her

err]
A or B.is el &stieH Hcﬂh&ﬁﬂ[‘@ﬂ%]a@mehl%d or Aand Btogether . -forma

bond; or the A Bd®he!iMddpenderthy, St&idarbrl M\e%ga‘o&'isn% 8F 4 bdnd, CHy, NH d[serr]
and X[ err] are |ndependently sel ected fromthe group consi st|£11 ¢
%ntgget er

hal ogen, CN, N@C—@OPFGVIF@#N‘ eitharyt or Bisselectedfrom and NH; ar ke
CH het d H; X2,
X5 and xa-ar e 0 bR SbERE RER SN SICRGp bR oen o qrerr]

al kyl, Oaryl x, andX a&he&pehaeaﬂ lseleeﬁldzﬁm mle gronl[c&rsisthe:tIertaafgyﬁ,,cmlmg,,
C(O)aryl C(O)heteroary g O—%heteroaryl and J
Jis a coval erfti-#ky: cysloalyl 52'@%3“&#@1@‘%?“% Re¥igpdihat sither i ?’oXS’sé'lar bon

atoms, 15 u b@taha xtécafe]sereetsmé&utﬁebgr&sb LMsisti &lbbﬁt hswfentos.ﬁl gsakfadofamm the

group conS|st|n one ary eroaryl ,

and NR R', whé&- @tﬁmm &i-ayl, Gﬁrhvtmwbﬁ&fhﬂ(@awl C(O) %P%’tlt EH(OHsm ase
group consi sti ryl, heteroaryl, C(Qalkyl, CQaryl, and

C( O het eroarylmﬁ)h&m%mbjeﬁaect ed fromthe group consisting of cq err]H,
C err] Rl err] J iQrcovaledt toRd, aliylene, Galkylengoradiepplomrhiap ¢of dirbep stoms| ai m 2

wher ei n: unsd%§txq {i%Eyl st uteJl F)Eg gubgtrt}{ent?élec%&grr{g tht% G ;Et A Q‘xdr 3 ér yl,

unsubsti tu?ed Yo Péct ed
fromthe groumlighroH, ﬂ(kagxemfanﬂxﬂd&:oaﬁﬂma\]k’h'alvngemk @he&R!" hre mdependently

'S het or oaryl ORI en esapyting o Bl anct gl é%tﬁo%i%lz&';ﬁ@#aﬁ Lol nt

N, Oor. S and d:(Q)I&t@myl'tc di hydro or tet rahydro unsubst ituted or

substituted w bstituents hejn c roup consisting
of kG hal odoth Seked Hpm stagep coraging Che &%V' &9} err], and

CH[ er r] CF[2er r ]3. Acomf&nd&cbkdmgto claim f\wﬁ&@mB ar e ' ndePGndent ly, selected-
fremthe group consisting of CH err] and C=0,

provi ded that Rsisped onfugsd agyl Psdléﬁpeéeegahwdr%wwumtmr sabsnAlt%ﬂmeany
t oget her 30 sﬁx@sfn'@ﬁeﬂtsl%gﬂ selected from sk J e@:mlm?& &f éénszﬁf%ﬁkdfﬁhs ?ﬁ‘et he

group consi sting t ha
X[err] or X erhe}erqeyclpplkyl CN N02, 0CF3 , C 2CF3 orRjis heteroaryl or fused heteroaryl

:r

wherein the hetero-ring contains N, O or S and is aromatic, dihydro or tetrahydro,

25 uns.ubstituted or substituted with any substituents being selected from the group consisting
of OCHj3, halogen, Cj_4 alkyl, , CN, NOy, OCF3, CF3, and CHyCF3;
ReisH; :
A and B are, independently, selected from the group consisting of a bond, CH2, NH, O, S

N and C=0, provided that either A or B.is selected from CHj and NH, or A and B together

30 form abond. _ S

X1 and X are selected from the group consisting of CL F, CN, and NO»;

* c L L} S *

provided that either X or X5 is H;
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WD 99/ 51569 '
.- PCT/ US99/ 07WDR9/5156% X[ err], X[ err] and X err] are i ndependgﬁ'trmggs[%wezct ed
fromthe group consisting of HF, C, CN, O aryl, O heteroaryl,
CHerr]-aryl XZCNB and X4 Ia@tlmratdyllltly @6‘-@)@&9111 :he@r@pmnnmamy H,F, GH(Q@H) @r yI

CH( OH) het eroa | kenyl ene -
or O al kyl ené™ O’ﬁ%g’i 0 g’CH%a%thé gﬁtg@al%e%ﬁ%bg@%?@ﬁ ﬁg@g) ﬂ tuted by .
Jerr] alkyl Cmoﬂ)hetdmaryﬂrmawﬂ., orr NR R', vvherei n R and R are

oD ent el S bk S SRR B o

Cerr] RIY. unsubstitdted or suﬁstilﬁtsd)b;uo flaakghegi, mgeio@ryﬁ‘.loalNR’R" whfefeﬁn R and 8"

Rlerr] is phenyl na h t er par or fuse e rein the
heteroring cd@ftiafiepen “‘ le"‘egef\ “Sg)‘/"é?r%f’“ﬁlét‘%"grlfgf‘ﬁ% ?‘f?‘d?"é’y

t et rahydro; ® gt £d teardapfiSsmdWM th any substituents being
sel ected froln?(t 3{ (S)t)pﬁgonsr%(%g oar"r!>t hal ogen, OCH3, CF3 and C

4al kyl ; K rECQRH; A and B are, independently, selected fromthe
group consistd ng of @n g‘ldi S HainbH héein0’ A and B together form
a bond. 4 X[ err ‘%S err rfEaremlmrjrldepengentIy a, CN, or NJerr];

provi ded IOhatRses pheayl, X{tnmhy} heteroxfybon fisedbetitoaryl, wherei( e he}tenormg@qatau}s M0
Xerr] are H, e or

al kenyl ene oforg\laridq ggélgtr;qbgir}rw%rg St tet]raﬂ ﬁm’ Bgs(agﬁyt'ﬁmdo 3t %@t ituted by
aryl, heter oa;nlydu;uems bbRRégleonefrm the El-oapdodalstmgm’ rmbgm;oéﬂig,f. Cﬁmmhé:lgr oup
consi sting of |—| al kyl, aryl, heteroaryl, C(O) alkyl, C(O)aryl and
C(O)heteroary“ kyh Kis CJerr] Rerr]. ) Acorrpound
according to RdieHn 1 sel ect ed fromthe group consisti ng of :

(RN L2 o ot eayano b, (Rcal posh ot AR SPER AR ot 0

(R-N-[2- Hydramamsgéﬂ?ermoﬂdw car boxyet hyl ) phenoxy) propyl ] - 1,
1-di met hyl - napht hyl ) et hyl ani ne;

(R -N-[2- Wdr)gkwiwwmdﬁﬂ‘(@ BéNQnypropyl)phenoxy)propyl] .1,
1-di et hyl - 2- ;(r@vxde%%ateﬁl?e?'% R¢kGd iy| am ne;

(R) - N-[ 2- Hydrioxy- 3-(2-cy and-5- C3- car boxypr opyl ) phenoxy) propyl ] - 1,

1 d| met hyl - 2-Xpor X3 °rx43rﬁéﬁoﬁN 19rdtiiyl am ne;

P CT / US99 /2§O7 996 2 Loifknt bond, alkylene or alkenylene of up to 5 carbon atoms, unsubstituted or

substxtuted by aryl, heteroaryl, or NR'R", wherein R’and R" are selected from the group

consisting of H, alkyl, aryl, heteroaryl, C(O)alkyl, C(O)aryl, and C(O)heteroaryl; and

K is COgRIY. _ - |

5. A compound according to claim 1 selected from the group consisting of:

25 (R)-N-{2-Hydroxy-3-(2-cyano-4-(2-carboethoxyethyl)phenoxy)propyli}-1,1-dimethyl-2-(2-
naphthyl)ethylamine;

"~ (R)-N- [2-Hydroxy—3-(2—cyano-4—-(2-carboxyethyI)phenoxy)propyl]-1 1-dimethyl-2-(2- -
naphthyl)ethylamine;
(R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carbethoxypropyl)phenoxy)propyl]-1, 1-dimethyl-2-(2-

30  naphthyl)ethylamine; | a
(R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carboxypropyl)phenoxy)propyl}-1,1-dimethyl-2-(2-

* c L M § *

naphthyl)ethylamine;
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(R)- N-[2 Hydrox 3- (2- cyano- 5- ( 2- car bet hoxyet hyl ) phenoxy) pr o )
~di met hyl - 2WQ9 /51569 napht hyl ) et hyl ami ne: PYEtsdonntte

(R) - N-[ 2- Hydr oxy- 3- ( 2- cyano- 5- ( 2- car boxyet hyl ) phenoxy) propyl | - 1,
-di et hyl - 2- (QZ)-N-[Z yﬁ@py@ﬂ%cywpﬂtﬁ@mgthyl)phenoxy)propyll-1 l-dxmethyl-z (2-

(R - N-[2 Hydr 0--4- ( 3- car bet hoxypr opyl ) phenoxy) propyl ]- 1,
1-di net hyl - 2_?§§ﬁtt§d)é&yﬁ)ﬁ t hyl ) et hyl am ne;

(R) - N-[ 2- Hydr oszazwdm;mdzmrm:@mmmmmmmmmﬂrlocp;ne}hyl-z-@- |

-di met hyl - 2- (2 hyl ) et hyl am ne;
(R) - N-[ 2- Hydr o%‘tgbﬁﬁamﬁb 3- (3-car bet hoxypropyl ) phenoxy) propyl ]- 1,

1- di net hyl 5 2- (R)-NI2-Hydroxpi3t(Riycyamotd{B-arhethexypropyl)phenoxy)propyll-1,1-dimethyl- 2-(2—

(R -N-2- Hydrox ano- 3- ( 3- car.boxypropyl ) phenoxy) propyl ] - 1,
1- di net hyl - iﬁ““‘ Dby o hyl ) et hyl ami ne;

(R -N-[2- Hydr @K)‘NQEWWWQZ%yéM@&MWM@ﬁMéM?)@WMMﬂr dipietnlyt-2-12-
1-di net hyl - napht hyl ) et hyl am ne;

(R -N-[2- I—lydrﬂi%h"yl)(’@y@?’é‘??o-:% (2- car boxyet hyl)phenoxy)propyl]- 1, 1

-di met hyl - 2- (¢r)-N-[2-HyaaR§Iglol sioil ek iatho henox }-1,1-dimethyl-2-(2-
(R -N[2- I—gdrg&)y- - cygngw4 (car bet hoxy?r)é%rﬂglyl pngn’c,))%/ %r]opyl Flyl I met hy

| - 2-(2- thylmm am ne;
(1R)1 gll‘ anst E?;Idr géyg%zg%d%&g%%iﬁhﬁai WW&%))%R%%%}@Qﬂﬁyll—dxmethyl-z-(z-

(R) - N-[ 2- Hydr exphtigethylayamen- 5- (car bet hoxymet hyl ) phenoxy) propyl ] - 1,
(1R§“ N (2 vy ar SN2 s R B sty hebenoaprspl i dimethyl-2-2-
1-di met hyl - Zla[ﬂﬂayl)ethylamxmpht hyI ) et hyl am ne; 25
,R) 2 o B B e G 0Ty 15D BRRAGBr OPY!] -2
(R.-N-[2- Hydr(axpm@ixe&yﬁy@ﬁw4 (2-car boxy trans et hyI ene) phenoxy) propyl ]- 1,
1- di et hyl - A‘f - napht hyl ) et hyl a 22
1-[1, 1- d| met hfR:Y-(g- mméxgimwmbﬁgbpmm%émw rwéﬂ;ﬂrdlzwﬁys%(%o
nmet hoxycarbony,hﬁmkwe) hyRREROXY] - propan 2-0l; (R - 1 -[1
1- di met hyl - 2- (4- met hoxyphenyl ) et hyl am no] - 3} 4- (2- phenyl - 2-

car boxyet hyl ) XBh¥ri&-8yndrexyc@rtyanast-(carboxymethyl enox}')PTOPyl]~1 l-dlmethyl-2-(2
59

PCT/ Uso9/ 6772 52Phxetylamine (R)-
1-[ 1, 1- di net hyR)-E-[@ﬂmm@x@mmwi-;@tqubmml)pber[oecs)pbwﬂyLl:dﬁmethyl-Z-(Z-

nmet hoxycar bon Ema‘j?%%ﬁpﬁ oxy] propan- 2-ol ; (R) - 1-]1,

1- di net hyl - et hyl am nol - 3-[ ( 3- benzyl -
(R)-N-[2-Hydroxy-3-(2-cyano-5- (ca'boxymethy[)phenoxy)propyl]—l 1-dimethyl-2-(2-
naphthyl)ethylamine;

25 )-N-[2-Hydroxy-3—(2—cyan0-4—(2—carbethoxy-trans—ethylene)phenoxy)propyl]-1 1-
dimethyl-2-(2-naphthyl)ethylamine;
(R)-N-[2—Hydroxy-3-(2-cyano-4-(2-carboxy-trans—ethylene)phenoxy)propyl]-l I-dimethyl-
2-(2-naphthyl)ethylamine; '

(R)-1-(1, l-dlmethyl-2-(4-mcthoxyphenyl)ethylammo]-3(4-(2-pheny1—2—R S-

30  methoxycarbonylethyl))phenoxy]-propan-2-ol; . -
(R)-1-1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3- [(4-(2-phenyl-2-R S-
carboxyethyl))phenoxy]-propan-2-ol;

A



nmet hoxycar bonyl et hyl ) phenoxy] - propan- 2-ol ; 5 (R) :
1- di net hyl - % ®/a8¥ht hyl ) et hyl am no] - 3-[ ( 3- benzyl - car boxyn\g't‘:f'urfllfS)”’Pu7 noxy]
pr opan- 2- ol ;

1- di net hyl - 2- (R h@g h%ljwﬂub%wmhﬁwp&myﬂosqhybwq%ﬁdﬁﬁwylﬁ-

car boxymet hyI - . - 1-1 1,
1-di net hyl - ﬁ\.@{%}ﬁ f?%?l?gh%mﬁé Fgrn%p?]no]z.fﬁ- [ (4-(3- hydroxy) propyl ) phenoxyl -

10 pr opan- 2(l@|-1 (1,1~ dxmet}(yRy (2-gaphEhyl)ethylammo]—3 -[(3- benzyl-4—
1- di net hyl - 2- ‘n%th@%?%&@%@?%‘)ﬂh%% 9%&%_0@ [ (4- (2- hydr oxy) et hyI ) phenoxy] -

propan- 2-ol ;

1- di met gyl 5|: 2( %)Frbtlhbdtmcmyhw(2-saﬁhwy@aﬁmbirm®1-ﬁ([@-‘éeﬁzmﬂmuﬁmﬂnvthyW@my]
ropan- 0
g [2 [ 3-[ 2- (4PHREN @/phenyl) 1, 1- di net hyl et hyl ani no] - 2-

hydr oxypr opox m)bamzDainbﬁtyz-eqnaxethoxyphem(lja)hy&n{uﬂa]{asm-aer(zﬂwet hoxyphenyl ) -
1, 1-di net hyl et h\b/I am no] gdroxypropoxy] benzoyl benzoi ¢ -aci d;
(R-1-[ 1, 1 oxymethy )phenoxy] propan-

- di met hyl - @Rmitf‘Q&M@&?ﬂlﬂ@-ﬁeh%k%bmiet@t&&ﬂc]w&ﬂm&&y)ﬁbﬂmﬁ%bxy]z0

pr opan- 2- oI
, 1-di net h}@ Zp{waﬂréﬂhoxyphenyl ) et hyl am no] - 3-[ (4- cyano) phenoxy] - pr opan- 2- ol

(R - 1)3{{,}#9 h}ﬁagﬁ%&@% (Z_n(eﬁmsrgﬁ Ryi)eapﬁmalﬁstﬂwgﬁﬁw&ﬁ&nﬁfpﬂemxﬂ-

met hoxycar bon henoxy] - pr opan-2-
1- di net hyl - 2- @mpn%'tz’mbxyphenyl et hyl ani no] - 3-[ (2- ni t r o- 4- cyario) phenoxyl - 25
pr opan- 2- ol ;

P et ny1 - 2- (SRR erpa Ry aping) 3 (g epanoieiybphenon)-
(‘hydr oxyrret hylp)'c)ppméﬂ:dxxy] propan- 2- ol ; (R-1-]1, 1 '
- di et hyl :3-1(2:ni - 4-

me!t ﬁxyga 33&@%&‘};( ‘7), B‘Egﬂéx(y ““’E’ﬁ’é n)g 'ﬁ"i"g%h%llﬁ;‘;lg'f’ﬁokz'

1- di met hyl - 2 (droeypapox pibenzyybaizbaté;an no] - 3-[ (2- ni tro- 4-

cglr lrjrgﬁ;rrt r21yl( )éﬁhg-g‘ﬁﬂ?r@é\gﬁs‘r*aﬁﬁ'%? -1g- ‘P(“&thsﬁjgzhﬁm&“irzbonyl ) phenoxyl - pr opan-

2-ol; hydroxypropoxylbenzoylbenzoic acid;
99/ 515609. ., .
PCT/ US99/ 0772 £R)-1-[1, l-dmhyl-_@ -(4-methoxyphenyl)ethylamino]-3-{(4-cyanomethyl)phenoxy]-

-[ 1, 1-di ngphyl ,gp-mg_g On.apht hyl ) et hyl ami nol - 3- (4- car boxy) phenoxy] - pr opan- 2- ol ;
(R- 1-[1,1 cﬂ net (4- met hoxyphenyl ) et hyl anmi noj - 3- { 2- cyano- 4-

et hoxycar bony I(msﬂﬁy{'}imw;(]‘*mhﬁﬁwhﬂmlmhyhmmol -¥-i¢j-cyapo)phenoxy]-propan-2-ol;

R e T

_ methoxycarbonylmethyl)phenoxy]-propan-2-ol;

(R)-1-[1,1-dimethyl-2-(4-methoxyphenylethylamino]-3-[(2-nitro-4-cyano)phenoxy]- |

25  propan-2-ol; ' |
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-nitro-4-
(hydroxymethyl))phenoxy}-propan-2-ol; .
(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[(2-nitro-4-
methoxycarbonylmethyl)phenoxy]-propan-2-ol; .

30 (R)-1-1, 1-dimethyl-2-(4-methoxypheny1)ethy!amino]_—3-[(2-nitro-4-
cafboxymethyl)phenoxy]-propan-z-ol;
(R)-1-{1,1-dimethyl-2-(2-naphthyl)ethylamino}-3-[(4-methoxycarbonyl)phenoxy}-propan-
2-ol;

= AR TR



(R - 1 -[ - di rreth | - 2- (4- met hoxyphenyl ) et hyl ani no] - 3- [ ( $rusesnTrz -

met hoxycar %ﬂ?P’éin )phenoxyl ‘propan- 2- ol ; S

N-[ 2R- hyd 3- 4- [ 2S- et hox

(e [t hyl Zu{ ]9 o%ﬁ’ h[; Iﬁ’(‘)‘Pﬁhgr?O()?'Ef]aBl?‘ gﬂgﬁtt] a(x:rg'lgc?loip %4—carboxy)phenoxy] propan-2-ol;

1-di met hyl - 2«kiq el hpmsrhenmlhah hylddlino]-3-[(2-cyano-4-

N [ 2R- hydroxﬂ{ -FFZ ni t?%] 4- %Zs-mt)%%ayr bolr‘l‘§] g [cpﬁ?OF]al I m do] phenoxy] prop
yl]- 1,1 - ethoxyearhpaylmathybpheagitiprspaperaly| ani ne; :

N- [

2R- hydr OXYF?'II th 3- d‘rln ﬂ 24(4Lrg§ﬁ&@szMetgylHl{n$?3 -[ 2-cyano-4-

ar boxy] pheny carbony am noj eth
[ napht hyl Pet fv}ﬂvmmehyll;&enoxy]-propan-z-ol

N-[ 2R- hyd 2-
caE boxy]prg)r(lglfF? gr‘éodﬁln@] ‘fgnfﬁ['ﬁéﬁhﬁw%gﬁ& oli% E I[I[(l 1- di met hyl -
Engpht P%I } et hréétmyngr;onyge}thyl)pﬁ#ﬁbxy]hiﬁhg&gég’ 83 _ ) -

i met hy 0] - 3- [ ( 3- ( 2- ani nophenoxy) - 4-
net hoxycar bo 3‘%’%@ §<’§' [g %Qa'%rf}z{]ﬂ XYSHPDOTIR) - 1-[1,1
cglr B?JE( hgl:ohczang%e ﬂ@k?tggrwmﬁxiﬁ&ydh&mxmp}op}t]h(I;dg%tnlg(l:rgg i cal l wl);g{:‘ru;y;atr)n "ée salts '
and co?rpl@xes”‘ﬁ%‘gé‘ﬁf”‘y'g’ -[12-nitrqs4-[2S-mathexycarbam- 23[85‘53 IHT"ﬁglfo"HwéY Fapy8-lgls| ect ed

fromthe gr Obﬂimﬁﬂﬂgﬁi-gﬁabﬂkgyl%fth lamine;
(R) - N-[ 2- Hydr ox ano- - car boet hoxyet hyl ) phenoxy) propyl]- 1,

1- di net hyl - 2-N4 R«bs roXyy ﬁﬁtrww Shsqrhﬂwﬁe[
(RN [2- By dr b iphényRik Qﬁxtyﬁ ﬁ. gﬂ{yp@%@yﬂobﬂmmmwyl - 1,

1- di et hyl
(R -N-[2- Hydr[mgmladleglytayam 5- ( 3- car bet hoxypr opyl ) phenoxy) propyl ] -1,

1- di met hy].- ht.h 20 o
(R) - N-[ 2-Rydr oiZng?rﬁx%gi@ m%é(%f%gx\ré%mx cﬁrﬁgrb’a%%@enoxy) propyl]- 1, 1
- di net hyl - 2- (&rboxy]phenyllagrbérlyjjhmhinbhethyd Jpherxylpropyll-1,1-dimethyl-2-
R) - N- [ 2- Hydr ano- 5- ( 2- car bet hoxyet hyl ) pheno ropyl]- 1,1
Edl) met Lyl Hy [%aghthyl](e%y%mﬁ hyl §et hyl ani nexy yoP XY)Propyl]
61 VWQRIAL G iSdifhethyl-2-(2-na (phthyl)ethylammo] -3-[(3-(2-aminophenoxy)-4-PCT/ US99/ 07722

(ClTI) rrg'; L)Z/I Hgdzrgetxoxycgr%ﬂcéapwm &%m%%r b(in%‘dt hyl ) phenoxy) propyl]- 1,1

(R -N-(2- Mdrmsyrﬁ 1(&@&2@(2%@%9m:@%m&ym@mlmmﬁmopyI 1- 1, 1
~-dinmethyl -2-(2 napht hyl ) et hyl am ne;

(R -N-[2- Hydr‘i?k‘iﬂlep(“@%ybl’i‘epa@‘i’("ﬂ car boxypr opyl ) phenoxy) propyl ]- 1,

1- di net hyl - 2-
(R -NJ2- Wdr%@fymac?dgisgg&%é (agte(%é%dentd%g?g%’r‘%&emoghenoxy)propyl]- 1 1

- di net hyl - 2- (&- A compound according to claim 5 selected from the group consisting of::
(R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboethoxyethyl)phenoxy)propyil-1,1-dimethyl-2-(2-
25  naphthyl)ethylamine;
' (R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboxyethyl)phenoxy)propyl]-1,1-dimethyl-2-(2-

phenoxy| propy ]- 1, 1 -dinethyl-2-

O

naphthyl)ethylamine; . = _
(R)-N-[2-Hydroxy-3-(2-cyano-5-(3-carbethoxypropyl)phenoxy)propyi}-1,1-dimethyl-2-(2-
naphthyl)ethylamine; | '
30 (R)-N-[2-Hydroxy-3-(2-cyano-5- (3-carboxypropyl)phenoxy)propyl]—l 1-dimethyl-2-(2-
naphthyl)ethylamine; ' . '
(R)-N-[2-Hydroxy-3-(2-cyano-5-(2-carbethoxyethyl)phenoxy)propyl}-1 l-dnmethyl-z-(”-

6 AN ) Y O

naphthyl)ethylamine;




napht hyl ) et hyl am ne; - . '
(R -N-[2- I—W0021915§9(2 cyano- 3- (3- car boxypr opyl )phenoxy)propyFFm"JS.”’ow22
1- di met hyl - 2- ( 2- napht hyl ) et hyl anm ne; L
(R) - N-[ 2- Hy d{Rx}y- [%Hygrqayér@xsm(oz& @mmwmwmmwmmwl ?1%

, 1- di net hyl apht hyl ) et hyl am ne;
(R) N-[ 2- Wd%oéfg‘ly?-e ilagm%no 3-(2-carboxyet hyl ) phenoxy) propyl | -

1- di net hyl - 2(RBN-{2- Hydroxmépfﬁtchgdo)detmmmonmromﬁ)phenoxy)propyl] 1, l-dlmethyl -2-(2-

(R -NT2- Hydr no- 4- (car bet hoxynet hyl ) phenoxy) propyl | -
1- di et hyl - ?‘?th%"""%'a%x%pht hyl ) et hyl ani ne:

(R -N(2- ﬁydr(k)@‘ [2-HyBraxy Sr(@-cfarfoeda (3eaaxboxppropy phérerpipsoppll d plydinethy!-2-(2-

1-di net hyl -2 napht hyl ) et hyl am ne;

(R -N-[2- Hydr"gévhyé) "Zla{"&}%fﬁo 5- (car bet hoxymet hyl ) phenoxy) propyl ] - 1,

1- di met hyl - 2(R§N- [aﬂiydrdkggh(tz hnos3-(Byéartiek ity propyl)phenoxy)propyl)-1,1-dimethy}-2-(2-
(R) - N-[ 2- Hydroxy- 3- (2- cyano- 5-(car boxymet hylgphenoxy propyl ]1- 1,

1- di et hyl - Zﬁ(‘@thyl)ethyla"}ﬁ%?pht hyl ) et hyl ami ne;

R) N [ 2- Hydr QR)CN\?{Z(}?deékg én% % 8 &%Ji?p%p}lfpﬁ%xﬂpmbmﬂeﬂ-ﬂ'E}EHGKYJ(@-V opyl ] -
nap thyI ) et hyl am ne

(R) M[Z-IQVdmnlyhse)e(lqla@ymo 4- (2-car baxy- trans- et hyl ene) phenoxy) propyl ] - 1,

(R- L1 1. RS R g Pk mae PRI G SRR
met hoxycar bom}pl)tmﬂbﬂtyia]thnq@r opan 2-0l ;

et hoxy Car borg R AT BHER Gy FeaF G @oz%tﬁﬁf‘phﬁnox%mwﬁrg.memy?Q @

1-di met hyl - Zrﬁﬁhthﬁ)ehgmﬁmnyl )et hyl am noI 3-[(3-benzyl -
glzat hoxyceir bor}égﬁe [%Qéatgxygj&x&nc%—?y ethoxyméthy!)phenoxy)propyl]-l 1-dimethyl-2-(2-

PCT/ US99/ 077 2@phthyl)ethyfdiine; 1- [ 1, 1

et hoxy ar borf RN R e DPReRosy prgpyTHL  dimettyl 2--
1- di met hyl - 2- x{th ylm,ggat hyl am no] - 3-[ ( 3- benzyl - 4- car boxyrret hyl ) phenoxy] -

pr opan- 2- ol ; &Hi(l I\/Ethsy 2-[4-[3-[2-(4- rrethoxyphen Ié
1- di met hyl et HEP- droxy- (2-°)’3-1Fﬂ7 LoST RS B St Jel-dimethyl-2-(2-

(R-1-[1,% - q.ia b y&hﬁn(lge met hoxyphenyl ) et hyl am no] - 3-[ ( 2- cyano- 4-

et hoxycar bonyl rret ¥l Y phenoxy] - pr opan- 2- ol ; (R- 1-[1,1
- di net hyl - 2- ((RHMZ we}aglkgyenm@{@mompetsylmgnqumyﬂ-1 I-dimethyl-2-(2-
naphthyl)ethylamine;

R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carbethoxy-trans-ethylene)phenoxy)propyl}-1,1-
dimethyl-2-(2-naphthyl)ethylamine;

25  (R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carboxy-trans-ethylene)phenoxy)propyl)-1, l-dii'nethy I-
2-(2-naphthyl)ethylamine; '
(R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino)-3-[(3-(2-aminophenoxy)-4-
methoxycarbonyl)phenoxy]-propan-2-ol;

(R)-1-{1, I-dxmethy1-2-(4-methoxyphenyl)ethylammo]—3(4—(2-phenyl-2—R,S-

30  methoxycarbonylethyl))phenoxy}-propan-2-ol;
{(R)-1-[1,1-dimethyl-2-(4-methoxyphenyl)ethylamino}-3-[(3-benzyl-4- .
methoxycarbonylmethyl)phenoxy]-propan-2-ol;

62 ) )
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10. et hoxycar bonyl net hyl.y phenoxy] - pr opan- 2- ol ; #} $99/07722
“1--di net hyl - wq@ﬁiéﬁ?nt hyl )et hyl-am no] - 3-[ (4- et hoxycar bonyl )ph oxy][™- pro
2-ol; N-[2R-hydroxy- 3- [ nitro 2S- et hox carbonyl - 2-
[rvot byl sul Foniy itk s h&a@pwhwbpt}wlwrmol Boenie

, 1-di met hyl - 2&&&%&&9&9@@9 gﬂeﬁ&ﬁy
N- [ 2R- hydr oxy- 3- ‘[&d—nl tTo- S- et car bon pht hal i mi do phenoxy] pr op

yl)-1, 1- 15 (R)d ﬂlwerhzl F'rﬁ ?ﬂhﬁy!)ffér ylpxigﬂrﬁﬂér-beaﬁyj-4-carboxymethy phenoxy}-
N-[ 2R- hydr oxy pl tro-4-[2S- net hoxycar bonyl - 2-[[ [ 2-

car boxyl phenyPi%B on I ]am no] ethyl | phenoxy]propyl]-1, 1-dinethyl - 2-
[ napht hyl | &t th)eMemEL 2-%6-[2-(4-meth9hmhﬁmdhUﬂ-|d0a¢th)sletbx:lsm'}:mhb-l e salts and

conpl exes thege 0] ound according to claim6 selected from
t he group conEY%ﬁyﬁéol’Sf’.’]ze“mylbézga?gp .

(R)-N-[2- HydrWF&(BHM&M%MMWQ&)BWWﬁM%KWMY) propyl ] -

(1R)1 I(zll- [n;t %lﬂr 8@%&*’8’2%&9&%‘ &’ hé‘ﬁﬁ%%k‘?‘gl hyl ) phenoxy) propy! ] - 1,

1- di net hyl - 1-[1,1-dimefRR2i(B el iRk lamiRo]-3-[(2-nitro-4-
(R N[ 2- Hydro%r [(2 1g;/ano ( 5- (3- ca@ggwg%ﬁop;}l );ghg‘nc‘))xy)propyl] 1,1-dimeth
yl-2-(2- 10 H'abmarlwyl&eﬂybelmwgl propan-2-0

(R- i [ 2- Hydr Qg (.auﬁey@r@.é b ARAGHHRIGI B4 RRABREBEIRH o) roplaet Y|
(R) - N-[ 2- Hydr (379}# N- E‘Wﬁ@ﬁlﬂﬁﬂ(-@"@-&r[%ﬁewwhwlﬁphenoxy) propyl ] -

1, 1-di net hyl - m y

(R) - N- [ 2- Hydr 8% g‘“&gysls‘%g’“zl]MB%‘;%}’?&%Q? A2 [ methoxyphenylethylamine;
1- di et hyl - 2- N2R2R-hydroxy+Bafi2rnitmpt4- BStpdtiaxyceabonyl-2-[phthaliuiiddghebdggropyl]-1,1-
PCT/ US99/ Q472

(R) - N-(2- I?é r(%)i%?/et@'l.(zi[mé@;“hﬁo]e%yl(a?ne et hoxypr opyl ) phenoxy) propyl]- 1,
1- di net hyl - 2- (NQEZR—hydromyaem-hwo)@tzsyhahm@eubonyl-2-[[[2-

L% et hy) - Gabos ten iR oR e raipkoSaprod I E 1 iRy -

(R - N-[ 2- Hydr gaaphtbyljethAxaine; @nd( 3- car bet hoxypr opyl ) phenoxy) propyl ]- 1,
1-di met hyl - 2- ( 2- napht hé {eet hyl am ne;

(R) - N-[ 2- Hydr@!amcwcﬁwﬁsfp ble salisang GomRIFss $he1s0frenoxy) propy! ] -

1, 1-di et byl - 3 (2- A compolAPictdin® AXiPéTieNRied from the group consisting of

R N-[ 2- drox 2- cyano- 3- ( 2-car bet hoxyet henoXx
(RN [ 2ty %/Nj[@-(ﬂy ( y hy¥)p2:£10xy)pro¥;5)l 1 cﬁmethyl-z (2-

1- di met hyl - 2- drexy 3 @yayano-4r{d-eathagthoxyet
(R - N-[2 Hydr Q- 3- (2- car boxyet hyl ) phenoxy) propyl]- 1
, 1- di met hyl - o ‘@]{Ca‘y%ﬁ’%pht hyl ) et hyl ani ne;

(R)- N[ 2- Hydr GRYNA2 HRydoyrg ey fued-(Retatiaacy et phEdqalyipoapy 1) Iot-disekiyl-2-(2-
1, 1- di met hyl - napht hyl ) et hyl am ne; 15

2-
(R) N-[ 2- Hydr 8% é}‘%'ﬁ"{e'zh YIAMBES - 4- (car boxynet hyl ) phenoxy) propyl ]- 1,
dl met hyls2- ((R)—N-[2-Hydroxy—3-(2-cyano—S-(3—carbethoxypropyl)phenoxy)propyl] 1,1-dimethyl-2-(2-

naphthyl)ethylamine;

' (R)-No[2-Hydroxy-3-(2_-cygno-5-(3~carboxyproﬁyl)phenoxy)p;op)il]-l,]-ditnethyl-Z-_(Z—
naphthyl)ethylamine; |
(R)-N-{2-Hydroxy-3-(2-cyane-5-(2-carbethoxyethyl)phenoxy)propyl]}-1,1-dimethyl-2-(2-

30  naphthyl)ethylamine; '
(R)-N-[2-Hydroxy-3-(2-cyano-5-(2-carboxyethyl)phenoxy)propyl}-1,1-dimethyl-2-(2-
naphthyl)ethylamine;

o (AR



_napht hyl ) et hyl ani ne; ' ' '

(R -NT2- HyW?{ﬁJQ@(Z cyano- 5- (car bet hoxyrret hyl )phenoxy)propy
, 1- di et hyl - 2- ( 2- ht hyl ) et hyl am ne;

(R)-N-[ 2- Hydr(&ky [3-‘()@1‘%)}’3%@'033‘( %@xwywpgyé}ﬂémwmpww;lrdlmfthyl-z-a-

| - di met hyl - %ﬁ Aapht hyl ) et hyl am ne; :

R) -N-[2- Hydrox - 31 cyano- 4- ( 2- car bet hoxy-trans-eth Iene)phenoxy)propyl] 1.

, 1- d|(RbNHWH)Ziﬂ()@Gﬁ@mmrkoy4-13e¢¢|lgqxapmpcé)phenoxy)pmpyl] 1,1-dimethyl-2-(2-

(R -NT2- Hydr Cyano- 4- (2- car boxy-trans- et hyl ene) phenoxy) propyl]-1,1 -
- di et hyl - Xth)e @Ia napht hyl ) et hyl am ne; and 25

(R)-1- [1 3- di(RBNHZH Rirgxy- Zﬁapdyhllivﬂ-Ibtdnbdt!wxymbylﬁh{tr(o%y)(pmmlrﬂeqhheﬂkaI-XM-
met hoxycar bo% lél?yg E}lo qpropan 2-ol; and and pharnaceutically
accept abl e sdrP i i%'lﬂﬁ exes t her eof . 8. A pharmaceuti cal
conposi ti on fR)-NUREHydRoxy- B@t dyas-3-(Staeuxy propyl) phesoxy pespyl]-1,1-dinliyi-age-er i zed
by an abnormal bone or m neral honeostasis which conprises a conpound 30

(']‘T ] Sf9107722

accor di ng t o @PhyRethylamings phar naceutical |y acceptable carrier. 9.

A method of %ng [V ydr 64y - (20 afed-8L -ws&mx%myl/syhe&bx;wnsxeﬁdasimymi ering
.to a I'n néed thereof an effeéective anbunt of a conpound

accor di ng0t o r@p@phyﬁeihylamme 64
WD 99/ 51569 . . ] "

PCT/ Usa/ 07775 N-(2-Hydrgty-3-(2-cyano.3 (B epr ‘%"“‘“é'é‘i“"“°"yé"’%"y” SEETEGESr der

char act er i zechaphthelietlattandneral bone or m neral honmeost asi s whi ch

q

COMD ! 525 20K h 0. £ BHBA Bk IEE MR 1 g 55001 a1

effect i ve anou ora
according to rmblahymﬂxyddamnel n the bone or nmineral disease or disorder is 5

Therur s oo FOEUBo SIS RIS, PR 22

di sease, hunofaphthilygtgismheem a, nal i gnancy and ost eopor05| S. _
12. A rret hod %c ording to claim10 whereip the bone or m nerrajw di sease or
di sorder 26%’(45 ot-Hhs§yano-3fearbesnpxymethy inbenpxrdpsepy | nle I-dimethy 24y um

par at hyr0| d I@ﬁ%?)é@ﬁylmngorrprl ses adm nistering to a subject in. need
of treatnent an effective anount of a cor‘qr)lound according to claim1.
pf

14.  Use of ®2biRpdydseryod-(Gsanarf-scarhoxymethyphenaxyiprerylloh bdimethyld€di canent
for use igy paphthihé@Riddide;2 di sease or disorder characterized by an C

abnor mal ‘bone or m neral honeostasi s.
R)-N-[2-Hydroxy-3-(2-cyano-4-(2-carbethoxy-zrans-ethylene)phenoxy)propyl}-1,1-

dimethyl-2-(2-naphthyl)ethylamine;
(R)-N-{2-Hydroxy-3-(2-cyano-4-(2-carboxy-trans-ethyiene)phenoxy)propyl]-1,1 -dimethyl_-
2-(2-naphthyl)ethylamine; and
25  (R)-1-[1,1-dimethyl-2-(2-naphthyl)ethylamino}-3-{(3-(2-aminophenoxy)-4-
methoxycarbonyl)pﬁcnoxy]—propan—Z-ol; and
~ and pharmaceutically acceptable salts and complexes thereof.
8. A pharmaceutical composition for use in treating a disease or disorder
characterized by an abnormal bone or mineral homeostasis which comprises a compdund
30  accordingtoclaim 1 anda pharmaceutically acceptable carrier. ' "
9. A method of aﬁtagonizing a calcium receptor which comprises administering to a

“subject in need thereof an effective amount of a compound according to claim 1.

e IR OIN)ERRY TR
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10. A method of treating a disease or disorder characterized by an abnormal bone or™
mineral homeostasis which comprises administering to a subject in need of treatment
thereof an effective amount of 2 compound according to claim 1. |

1. A method according to claim 9 wherein the bone ;Jr mineral disease or disorder is
selected from the group cansisting of osteosarcoma, periodontal disease, fracture healing,
osteoarthritis, rheumatoid arthritis, Paget’é disease, humoral hypercalcemia, halignancy

and osteoporosis.

12. A method according to claim 10 wherein the bone or mineral disease or disorder is
osteoporosis. | |
13. A method of increasing serum parathyroid levels which comprises administering to

a subject in need of treatment an effective amount of a compound according to claim 1.
14. Use of a compound of Formula (I) in the manufacture of a medicament for use in

treating a disease or disorder characterized by an abnormal bone or mineral homeostasis.
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